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ARS-USMARC-PARENT-AY761135-RS29003723 Verification rs29003723 ss38341018 A/T A/T 1 127426647 UMD3.1
ARS-USMARC-Parent-AY761135-
rs29003723-0_B_R_1511686386

ARS-USMARC-PARENT-AY776154-NO-RS Verification rs41257512 ss117966901 A/G A/G 2 26997623 UMD3.1
ARS-USMARC-Parent-AY776154-no
rs-0_T_F_1544362783

ARS-USMARC-PARENT-AY842472-RS29001941 Verification rs29001941 ss38339339 C/G C/G 3 40399136 UMD3.1
ARS-USMARC-Parent-AY842472-
rs29001941-0_T_F_1511686337

ARS-USMARC-PARENT-AY842473-RS29001956 Verification rs29001956 ss38339354 A/G A/G 3 49703647 UMD3.1
ARS-USMARC-Parent-AY842473-
rs29001956-0_B_R_1511686054

ARS-USMARC-PARENT-AY842474-RS29003226 Verification rs29003226 ss38340448 G/C C/G 3 51976646 UMD3.1
ARS-USMARC-Parent-AY842474-
rs29003226-0_T_R_1511685807

ARS-USMARC-PARENT-AY842475-RS29002127 Verification rs29002127 ss38339556 A/G A/G 4 20181749 UMD3.1
ARS-USMARC-Parent-AY842475-
rs29002127-0_T_F_1511685857

ARS-USMARC-PARENT-AY844963-RS17871338 Verification rs17871338 ss28451679 A/G A/G 5 98102349 UMD3.1
ARS-USMARC-Parent-AY844963-
rs17871338-0_T_F_1511685889

ARS-USMARC-PARENT-AY849381-RS29003287 Verification rs29003287 ss38340521 A/G A/G 6 23562312 UMD3.1
ARS-USMARC-Parent-AY849381-
rs29003287-0_T_F_1544362791

ARS-USMARC-PARENT-AY850194-NO-RS Verification rs41255750 ss117969490 T/C A/G 8 59996431 UMD3.1
ARS-USMARC-Parent-AY850194-no
rs-0_B_F_1511686156

ARS-USMARC-PARENT-AY851162-NO-RS Verification rs41255717 ss117970419 A/G A/G 11 46411100 UMD3.1
ARS-USMARC-Parent-AY851162-no
rs-0_B_R_1544362778

ARS-USMARC-PARENT-AY851163-RS17871661 Verification rs17871661 ss28452002 T/C A/G 11 103047474 UMD3.1
ARS-USMARC-Parent-AY851163-
rs17871661-0_T_R_1511686095

ARS-USMARC-PARENT-AY853302-NO-RS Verification rs41257524 ss117970873 A/G A/G 13 47397987 UMD3.1
ARS-USMARC-Parent-AY853302-no
rs-v2-1_T_F_1924250844

ARS-USMARC-PARENT-AY853303-NO-RS Verification rs41257490 ss117970875 T/C A/G 13 75383374 UMD3.1
ARS-USMARC-Parent-AY853303-no
rs-0_B_F_1511686244

ARS-USMARC-PARENT-AY856094-RS17871190 Verification rs17871190 ss28451531 A/G A/G 29 9160939 UMD3.1
ARS-USMARC-Parent-AY856094-
rs17871190-0_B_R_1544362770

ARS-USMARC-PARENT-AY858890-RS29002256 Verification rs29002256 ss38339696 C/G C/G 17 29936157 UMD3.1
ARS-USMARC-Parent-AY858890-
rs29002256-0_B_R_1511686322

ARS-USMARC-PARENT-AY860426-NO-RS Verification rs41255724 ss117972311 T/G A/C 17 56512519 UMD3.1
ARS-USMARC-Parent-AY860426-no
rs-0_T_R_1511686089

ARS-USMARC-PARENT-AY863214-RS17871744 Verification rs17871744 ss28452085 T/C A/G 18 46647177 UMD3.1
ARS-USMARC-Parent-AY863214-
rs17871744-0_T_R_1511686253
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ARS-USMARC-PARENT-AY914316-RS17871403 Verification rs17871403 ss28451744 T/G A/C 18 48812014 UMD3.1
ARS-USMARC-Parent-AY914316-
rs17871403-0_T_R_1511686395

ARS-USMARC-PARENT-AY916666-NO-RS Verification rs41257460 ss117972636 A/G A/G 19 44799390 UMD3.1
ARS-USMARC-Parent-AY916666-no
rs-0_B_R_1511686100

ARS-USMARC-PARENT-AY919868-RS29002211 Verification rs29002211 ss38339648 A/G A/G 20 46066109 UMD3.1
ARS-USMARC-Parent-AY919868-
rs29002211-0_B_R_1544362786

ARS-USMARC-PARENT-AY929334-NO-RS Verification rs41255852 ss117973373 T/C A/G 23 7219975 UMD3.1
ARS-USMARC-Parent-AY929334-no
rs-0_T_R_1511686227

ARS-USMARC-PARENT-AY937242-RS17872223 Verification rs17872223 ss28452564 A/G A/G 23 27306795 UMD3.1
ARS-USMARC-Parent-AY937242-
rs17872223-1_B_R_2022483098

ARS-USMARC-PARENT-AY939849-RS17870274 Verification rs17870274 ss28450615 A/G A/G 24 56415794 UMD3.1
ARS-USMARC-Parent-AY939849-
rs17870274-0_T_F_1511686403

ARS-USMARC-PARENT-AY941204-RS17872131 Verification rs17872131 ss28452472 T/C A/G 25 14683151 UMD3.1
ARS-USMARC-Parent-AY941204-
rs17872131-0_B_F_1511686056

ARS-USMARC-PARENT-AY943841-RS17871566 Verification rs17871566 ss28451907 A/G A/G 1 138583183 UMD3.1
ARS-USMARC-Parent-AY943841-
rs17871566-0_B_R_1544362784

ARS-USMARC-PARENT-DQ381152-RS29002408 Verification rs29002408 ss38339879 T/A A/T 17 17616950 UMD3.1
ARS-USMARC-Parent-DQ381152-
rs29002408-0_T_R_1511686131

ARS-USMARC-PARENT-DQ381153-RS29012842 Verification rs29012842 ss38323940 T/G A/C 1 3249057 UMD3.1
ARS-USMARC-Parent-DQ381153-
rs29012842-0_B_F_1511686340

ARS-USMARC-PARENT-DQ404149-NO-RS Verification rs42939801 ss117966457 T/C A/G 1 99314925 UMD3.1
ARS-USMARC-Parent-DQ404149-
no-rs-0_B_F_1511686220

ARS-USMARC-PARENT-DQ404150-RS29012530 Verification rs29012530 ss38323621 T/G A/C 1 59409838 UMD3.1
ARS-USMARC-Parent-DQ404150-
rs29012530-0_B_F_1511686232

ARS-USMARC-PARENT-DQ404151-RS29019282 Verification rs29019282 ss38327170 T/C A/G 1 151349514 UMD3.1
ARS-USMARC-Parent-DQ404151-
rs29019282-0_B_F_1511686396

ARS-USMARC-PARENT-DQ404152-RS29022245 Verification rs29022245 ss38330740 A/G A/G 2 5306838 UMD3.1
ARS-USMARC-Parent-DQ404152-
rs29022245-0_B_R_1511686398

ARS-USMARC-PARENT-DQ404153-NO-RS Verification rs110843280 ss117974529 T/C A/G 29 44756502 UMD3.1
ARS-USMARC-Parent-DQ404153-
no-rs-0_B_F_1544362792

ARS-USMARC-PARENT-DQ435443-RS29010802 Verification rs29010802 ss38325087 A/C A/C 3 58040470 UMD3.1
ARS-USMARC-Parent-DQ435443-
rs29010802-0_B_R_1511686400

ARS-USMARC-PARENT-DQ451555-RS29010795 Verification rs29010795 ss38325080 A/G A/G 1 29524658 UMD3.1
ARS-USMARC-Parent-DQ451555-
rs29010795-0_B_R_1511686404
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ARS-USMARC-PARENT-DQ468384-RS29003967 Verification rs17871378 ss28451719 T/G A/C 5 113137320 UMD3.1
ARS-USMARC-Parent-DQ468384-
rs29003967-0_T_R_1511686215

ARS-USMARC-PARENT-DQ470475-NO-RS Verification rs43710106 ss117967919 T/A A/T 5 7651053 UMD3.1
ARS-USMARC-Parent-DQ470475-
no-rs-0_B_F_1511686348

ARS-USMARC-PARENT-DQ489377-RS29026932 Verification rs29026932 ss38329318 T/C A/G 3 98188384 UMD3.1

ARS-USMARC-Parent-DQ489377-
rs29026932-v2-
1_B_F_1924250892

ARS-USMARC-PARENT-DQ500958-NO-RS Verification rs43708500 ss117967922 A/G A/G 5 27825118 UMD3.1
ARS-USMARC-Parent-DQ500958-
no-rs-0_T_F_1511686177

ARS-USMARC-PARENT-DQ647186-RS29014143 Verification rs29014143 ss38323045 A/G A/G 4 17200594 UMD3.1
ARS-USMARC-Parent-DQ647186-
rs29014143-0_T_F_1511686097

ARS-USMARC-PARENT-DQ647187-RS29010510 Verification rs29010510 ss38325021 A/G A/G 3 21146877 UMD3.1
ARS-USMARC-Parent-DQ647187-
rs29010510-0_T_F_1511686203

ARS-USMARC-PARENT-DQ647189-RS29012226 Verification rs29012226 ss38323313 T/C A/G 5 63273386 UMD3.1
ARS-USMARC-Parent-DQ647189-
rs29012226-0_B_F_1511686076

ARS-USMARC-PARENT-DQ647190-RS29013632 Verification rs29013632 ss38322528 A/G A/G 6 13897068 UMD3.1
ARS-USMARC-Parent-DQ647190-
rs29013632-0_B_R_1511686282

ARS-USMARC-PARENT-DQ650635-RS29012174 Verification rs29012174 ss38323259 T/C A/G 7 55116289 UMD3.1
ARS-USMARC-Parent-DQ650635-
rs29012174-0_B_F_1511686366

ARS-USMARC-PARENT-DQ650636-RS29024525 Verification rs29024525 ss38334625 T/C A/G 8 28799249 UMD3.1
ARS-USMARC-Parent-DQ650636-
rs29024525-0_B_F_1511686124

ARS-USMARC-PARENT-DQ674265-RS29011266 Verification rs29011266 ss38325554 T/C A/G 8 106174871 UMD3.1
ARS-USMARC-Parent-DQ674265-
rs29011266-0_T_R_1511686025

ARS-USMARC-PARENT-DQ786757-RS29019900 Verification rs29019900 ss38327796 A/G A/G 2 111155237 UMD3.1
ARS-USMARC-Parent-DQ786757-
rs29019900-0_T_F_1511685817

ARS-USMARC-PARENT-DQ786758-RS29024430 Verification rs29024430 ss38334530 T/G A/C 7 18454636 UMD3.1
ARS-USMARC-Parent-DQ786758-
rs29024430-0_T_R_1511686389

ARS-USMARC-PARENT-DQ786759-RS29026696 Verification rs29026696 ss38329081 A/G A/G 7 94259472 UMD3.1
ARS-USMARC-Parent-DQ786759-
rs29026696-0_B_R_1511686192

ARS-USMARC-PARENT-DQ786761-RS29012840 Verification rs29012840 ss38323938 T/C A/G 10 44103665 UMD3.1
ARS-USMARC-Parent-DQ786761-
rs29012840-0_B_F_1511685832

ARS-USMARC-PARENT-DQ786762-RS29010772 Verification rs29010772 ss38325057 T/G A/C 10 81572252 UMD3.1
ARS-USMARC-Parent-DQ786762-
rs29010772-0_T_R_1511685887

ARS-USMARC-PARENT-DQ786763-RS29020472 Verification rs29020472 ss38328160 A/T A/T 12 11824653 UMD3.1
ARS-USMARC-Parent-DQ786763-
rs29020472-0_B_R_1511686292
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ARS-USMARC-PARENT-DQ786764-NO-RS Verification rs109943112 ss117970659 T/G A/C 12 25668974 UMD3.1
ARS-USMARC-Parent-DQ786764-
no-rs-0_T_R_1511686313

ARS-USMARC-PARENT-DQ786766-RS29012070 Verification rs29012070 ss38323155 A/G A/G 10 3530271 UMD3.1
ARS-USMARC-Parent-DQ786766-
rs29012070-0_B_R_1511686058

ARS-USMARC-PARENT-DQ789028-RS29017713 Verification rs29017713 ss38334020 T/C A/G 6 46936182 UMD3.1
ARS-USMARC-Parent-DQ789028-
rs29017713-0_B_F_1511686254

ARS-USMARC-PARENT-DQ837643-RS29018818 Verification rs29018818 ss38335912 A/G A/G 11 66341589 UMD3.1
ARS-USMARC-Parent-DQ837643-
rs29018818-0_T_F_1511685855

ARS-USMARC-PARENT-DQ837644-RS29010468 Verification rs29010468 ss38324977 A/C A/C 8 88974063 UMD3.1
ARS-USMARC-Parent-DQ837644-
rs29010468-0_B_R_1511686264

ARS-USMARC-PARENT-DQ837645-RS29015870 Verification rs29015870 ss38332364 T/C A/G 11 24553007 UMD3.1
ARS-USMARC-Parent-DQ837645-
rs29015870-0_B_F_1511685930

ARS-USMARC-PARENT-DQ839235-RS29012691 Verification rs29012691 ss38323789 A/C A/C 3 116448759 UMD3.1
ARS-USMARC-Parent-DQ839235-
rs29012691-0_B_R_1511686108

ARS-USMARC-PARENT-DQ846688-RS29023691 Verification rs29023691 ss38336986 T/C A/G 5 119261609 UMD3.1
ARS-USMARC-Parent-DQ846688-
rs29023691-0_T_R_1511686201

ARS-USMARC-PARENT-DQ846690-NO-RS Verification rs43710049 ss117971671 T/C A/G 14 10171919 UMD3.1
ARS-USMARC-Parent-DQ846690-
no-rs-0_B_F_1511686328

ARS-USMARC-PARENT-DQ846691-RS29019814 Verification rs29019814 ss38327708 T/C A/G 14 48380429 UMD3.1
ARS-USMARC-Parent-DQ846691-
rs29019814-0_B_F_1511686062

ARS-USMARC-PARENT-DQ846692-RS29010281 Verification rs29010281 ss38324786 A/G A/G 14 80082923 UMD3.1
ARS-USMARC-Parent-DQ846692-
rs29010281-0_T_F_1511685981

ARS-USMARC-PARENT-DQ846693-RS29017621 Verification rs29017621 ss38333927 A/G A/G 16 9855276 UMD3.1
ARS-USMARC-Parent-DQ846693-
rs29017621-0_T_F_1511685979

ARS-USMARC-PARENT-DQ866817-NO-RS Verification rs43706884 ss117971908 A/G A/G 15 38078775 UMD3.1
ARS-USMARC-Parent-DQ866817-
no-rs-0_T_F_1511686325

ARS-USMARC-PARENT-DQ866818-RS29011701 Verification rs29011701 ss38325997 A/C A/C 15 79187295 UMD3.1
ARS-USMARC-Parent-DQ866818-
rs29011701-0_T_F_1511686199

ARS-USMARC-PARENT-DQ888309-RS29013741 Verification rs29013741 ss38322638 T/G A/C 7 8272794 UMD3.1
ARS-USMARC-Parent-DQ888309-
rs29013741-0_B_F_1511686294

ARS-USMARC-PARENT-DQ888310-RS29012422 Verification rs29012422 ss38323509 A/C A/C 17 991486 UMD3.1
ARS-USMARC-Parent-DQ888310-
rs29012422-0_T_F_1511686239

ARS-USMARC-PARENT-DQ888311-RS29017313 Verification rs29017313 ss38333605 A/C A/C 19 8505317 UMD3.1
ARS-USMARC-Parent-DQ888311-
rs29017313-0_T_F_1544362775

Page 4



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

SNP Name Group rs ss
Forward A/B 

alleles Top A/B alleles Chromosome Position Assembly Illumina Probe ID

ARS-USMARC-PARENT-DQ888313-NO-RS Verification rs43708490 ss117972867 T/C A/G 20 17837675 UMD3.1
ARS-USMARC-Parent-DQ888313-
no-rs-0_B_F_1544362772

ARS-USMARC-PARENT-DQ916057-RS29009979 Verification rs29009979 ss38324475 T/A A/T 7 81591587 UMD3.1
ARS-USMARC-Parent-DQ916057-
rs29009979-0_B_F_1511685798

ARS-USMARC-PARENT-DQ916058-RS29016146 Verification rs29016146 ss38332645 A/G A/G 8 1554706 UMD3.1
ARS-USMARC-Parent-DQ916058-
rs29016146-0_T_F_1511686287

ARS-USMARC-PARENT-DQ916059-RS29009907 Verification rs29009907 ss38324402 T/C A/G 18 23426214 UMD3.1
ARS-USMARC-Parent-DQ916059-
rs29009907-0_B_F_1511685808

ARS-USMARC-PARENT-DQ984825-RS29012457 Verification rs29012457 ss38323545 T/C A/G 10 98230479 UMD3.1
ARS-USMARC-Parent-DQ984825-
rs29012457-0_T_R_1511686053

ARS-USMARC-PARENT-DQ984826-RS29027559 Verification rs29027559 ss38329949 T/A A/T 14 27751888 UMD3.1
ARS-USMARC-Parent-DQ984826-
rs29027559-0_B_F_1511686362

ARS-USMARC-PARENT-DQ984827-RS29012019 Verification rs29012019 ss38323104 T/C A/G 10 55611885 UMD3.1
ARS-USMARC-Parent-DQ984827-
rs29012019-0_T_R_1511686393

ARS-USMARC-PARENT-DQ990832-RS29015065 Verification rs29015065 ss38326759 A/G A/G 22 11038205 UMD3.1
ARS-USMARC-Parent-DQ990832-
rs29015065-0_B_R_1511686084

ARS-USMARC-PARENT-DQ990833-RS29010147 Verification rs29010147 ss38324647 A/G A/G 24 15447771 UMD3.1
ARS-USMARC-Parent-DQ990833-
rs29010147-0_T_F_1511685823

ARS-USMARC-PARENT-DQ990834-RS29013727 Verification rs29013727 ss38322624 A/G A/G 26 8221270 UMD3.1
ARS-USMARC-Parent-DQ990834-
rs29013727-0_B_R_1511686280

ARS-USMARC-PARENT-DQ995976-NO-RS Verification rs43706859 ss117973059 T/C A/G 21 3088886 UMD3.1
ARS-USMARC-Parent-DQ995976-
no-rs-0_B_F_1511686372

ARS-USMARC-PARENT-DQ995977-RS29020834 Verification rs29020834 ss38328525 T/C A/G 24 1854953 UMD3.1
ARS-USMARC-Parent-DQ995977-
rs29020834-0_T_R_1511686267

ARS-USMARC-PARENT-EF026084-RS29025380 Verification rs29025380 ss38331266 T/C A/G 19 15345312 UMD3.1
ARS-USMARC-Parent-EF026084-
rs29025380-0_T_R_1511686165

ARS-USMARC-PARENT-EF026086-RS29013660 Verification rs29013660 ss38322556 T/C A/G 28 35331560 UMD3.1
ARS-USMARC-Parent-EF026086-
rs29013660-0_B_F_1511686344

ARS-USMARC-PARENT-EF026087-RS29011643 Verification rs29011643 ss38325939 T/C A/G 13 1982209 UMD3.1
ARS-USMARC-Parent-EF026087-
rs29011643-0_T_R_1511686381

ARS-USMARC-PARENT-EF028073-RS29014953 Verification rs29014953 ss38326646 T/C A/G 18 1839733 UMD3.1
ARS-USMARC-Parent-EF028073-
rs29014953-0_T_R_1511686033

ARS-USMARC-PARENT-EF034080-RS29024749 Verification rs29024749 ss38334851 A/G A/G 29 28647816 UMD3.1
ARS-USMARC-Parent-EF034080-
rs29024749-0_T_F_1511685993
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ARS-USMARC-PARENT-EF034081-RS29009668 Verification rs29009668 ss38324161 A/T A/T 13 25606469 UMD3.1

ARS-USMARC-Parent-EF034081-
rs29009668-F2BT-
1_T_F_1923529952

ARS-USMARC-PARENT-EF034082-RS29013532 Verification rs29013532 ss38322427 A/G A/G 22 56526462 UMD3.1
ARS-USMARC-Parent-EF034082-
rs29013532-0_T_F_1511686117

ARS-USMARC-PARENT-EF034083-RS29018286 Verification rs29018286 ss38335376 T/G A/C 25 3126438 UMD3.1
ARS-USMARC-Parent-EF034083-
rs29018286-0_B_F_1511686194

ARS-USMARC-PARENT-EF034084-RS29016185 Verification rs29016185 ss38332685 C/G C/G 27 21480570 UMD3.1
ARS-USMARC-Parent-EF034084-
rs29016185-0_T_F_1511686171

ARS-USMARC-PARENT-EF034085-RS29025677 Verification rs29025677 ss38331569 A/G A/G 28 5913226 UMD3.1
ARS-USMARC-Parent-EF034085-
rs29025677-0_B_R_1511685872

ARS-USMARC-PARENT-EF034086-NO-RS Verification rs43708440 ss117974174 T/C A/G 26 38233337 UMD3.1
ARS-USMARC-Parent-EF034086-no-
rs-0_T_R_1511686083

ARS-USMARC-PARENT-EF034087-NO-RS Verification rs110665639 ss117974397 T/C A/G 28 16097749 UMD3.1
ARS-USMARC-Parent-EF034087-no-
rs-0_B_F_1511686140

ARS-USMARC-PARENT-EF042090-NO-RS Verification rs43708441 ss117971911 A/G A/G 15 21207529 UMD3.1
ARS-USMARC-Parent-EF042090-no-
rs-0_T_F_1511686079

ARS-USMARC-PARENT-EF042091-RS29014974 Verification rs29014974 ss38326667 A/G A/G 28 44261945 UMD3.1
ARS-USMARC-Parent-EF042091-
rs29014974-0_B_R_1511686334

ARS-USMARC-PARENT-EF093509-RS29015170 Verification rs29015170 ss38326868 T/A A/T 22 22573121 UMD3.1
ARS-USMARC-Parent-EF093509-
rs29015170-0_B_F_1511686160

ARS-USMARC-PARENT-EF093511-RS29012316 Verification rs29012316 ss38323403 T/G A/C 21 26620013 UMD3.1
ARS-USMARC-Parent-EF093511-
rs29012316-0_B_F_1511686206

ARS-USMARC-PARENT-EF093512-RS29013546 Verification rs29013546 ss38322441 G/C C/G 27 15141319 UMD3.1
ARS-USMARC-Parent-EF093512-
rs29013546-0_B_F_1511686298

ARS-USMARC-PARENT-EF141102-RS29015783 Verification rs29015783 ss38332274 A/G A/G 27 37513923 UMD3.1
ARS-USMARC-Parent-EF141102-
rs29015783-0_B_R_1511686234

ARS-USMARC-PARENT-EF150946-RS29023666 Verification rs29023666 ss38336959 A/G A/G 26 13229219 UMD3.1
ARS-USMARC-Parent-EF150946-
rs29023666-0_B_R_1511686350

ARS-USMARC-PARENT-EF164803-RS29011141 Verification rs29011141 ss38325429 A/G A/G 19 55174260 UMD3.1
ARS-USMARC-Parent-EF164803-
rs29011141-0_T_F_1511686247

ARS-BFGL-BAC-19454 Verification rs109516152 ss105246072 A/G A/G 16 13695211 UMD3.1
ARS-BFGL-BAC-19454-
0_B_R_1544342906

ARS-BFGL-BAC-27364 Verification rs110487850 ss105254853 A/C A/C 1 8437530 UMD3.1
ARS-BFGL-BAC-27364-
0_T_F_1511663145
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ARS-BFGL-BAC-35552 Verification rs41256483 ss105263926 A/G A/G 2 12823369 UMD3.1
ARS-BFGL-BAC-35552-
0_T_F_1511664229

ARS-BFGL-NGS-10035 Verification rs110008575 ss86293049 T/C A/G 26 39952154 UMD3.1
ARS-BFGL-NGS-10035-
0_T_R_1511669153

ARS-BFGL-NGS-101456 Verification rs43526009 ss86330195 T/C A/G 7 82825197 UMD3.1
ARS-BFGL-NGS-101456-
0_T_R_1511669761

ARS-BFGL-NGS-102169 Verification rs110612889 ss86332885 A/C A/C 27 12930436 UMD3.1
ARS-BFGL-NGS-102169-
0_B_R_1511667660

ARS-BFGL-NGS-106015 Verification rs109496638 ss86287153 A/G A/G 6 61199572 UMD3.1
ARS-BFGL-NGS-106015-
0_T_F_1511678403

ARS-BFGL-NGS-111053 Verification rs110813850 ss86339707 T/C A/G 5 72264603 UMD3.1
ARS-BFGL-NGS-111053-
0_B_F_1511637622

ARS-BFGL-NGS-111076 Verification rs110551361 ss86336856 T/C A/G 21 21220448 UMD3.1
ARS-BFGL-NGS-111076-
0_B_F_1511637826

ARS-BFGL-NGS-111114 Verification rs43645607 ss86341013 T/G A/C 10 84446642 UMD3.1
ARS-BFGL-NGS-111114-
0_B_F_1511638490

ARS-BFGL-NGS-112094 Verification rs109458348 ss86339335 T/C A/G 13 69187742 UMD3.1
ARS-BFGL-NGS-112094-
0_T_R_1511638821

ARS-BFGL-NGS-112325 Verification rs110072997 ss86337040 T/C A/G 12 79643103 UMD3.1
ARS-BFGL-NGS-112325-
0_B_F_1511648300

ARS-BFGL-NGS-11383 Verification rs110577061 ss86325850 A/G A/G 17 12891997 UMD3.1
ARS-BFGL-NGS-11383-
0_B_R_1511679786

ARS-BFGL-NGS-114006 Verification rs109737083 ss86339571 A/G A/G 25 20114319 UMD3.1
ARS-BFGL-NGS-114006-
0_B_R_1511648580

ARS-BFGL-NGS-115514 Verification rs109164374 ss86339408 A/G A/G 15 38003134 UMD3.1
ARS-BFGL-NGS-115514-
0_B_R_1511652602

ARS-BFGL-NGS-117319 Verification rs42413708 ss86335720 A/G A/G 16 12238539 UMD3.1
ARS-BFGL-NGS-117319-
0_T_F_1511653303

ARS-BFGL-NGS-117322 Verification rs109998259 ss86339948 A/G A/G 11 77884744 UMD3.1
ARS-BFGL-NGS-117322-
0_T_F_1511654061

ARS-BFGL-NGS-118319 Verification rs110473808 ss86335543 A/C A/C 17 9279323 UMD3.1
ARS-BFGL-NGS-118319-
0_T_F_1511654651

ARS-BFGL-NGS-118340 Verification rs110706775 ss86338640 T/G A/C 18 26844474 UMD3.1
ARS-BFGL-NGS-118340-
0_B_F_1511653716
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ARS-BFGL-NGS-119662 Verification rs108959343 ss86340083 A/G A/G 6 118292328 UMD3.1
ARS-BFGL-NGS-119662-
0_B_R_1511658296

ARS-BFGL-NGS-14740 Verification rs109548782 ss86311604 A/G A/G 9 14436985 UMD3.1
ARS-BFGL-NGS-14740-
0_T_F_1544344933

ARS-BFGL-NGS-15506 Verification rs109448272 ss86285779 T/C A/G 5 88334676 UMD3.1
ARS-BFGL-NGS-15506-
0_B_F_1511639440

ARS-BFGL-NGS-15731 Verification rs110220596 ss86301690 T/C A/G 7 96936145 UMD3.1
ARS-BFGL-NGS-15731-
0_B_F_1511640156

ARS-BFGL-NGS-24419 Verification rs42002380 ss86317653 T/C A/G 22 11756783 UMD3.1
ARS-BFGL-NGS-24419-
0_B_F_1511661234

ARS-BFGL-NGS-26517 Verification rs109651210 ss86291238 A/G A/G 21 52139183 UMD3.1
ARS-BFGL-NGS-26517-
0_B_R_1544345992

ARS-BFGL-NGS-27577 Verification rs110735554 ss86284992 A/G A/G 7 26066004 UMD3.1
ARS-BFGL-NGS-27577-
0_B_R_1511658878

ARS-BFGL-NGS-31640 Verification rs108961088 ss86289247 A/G A/G 9 52430564 UMD3.1
ARS-BFGL-NGS-31640-
0_T_F_1544347209

ARS-BFGL-NGS-31807 Verification rs43638065 ss86311676 A/G A/G 10 61684704 UMD3.1
ARS-BFGL-NGS-31807-
153_B_R_2084992678

ARS-BFGL-NGS-36513 Verification rs110803034 ss86327338 A/G A/G 19 17236707 UMD3.1
ARS-BFGL-NGS-36513-
0_T_F_1544349663

ARS-BFGL-NGS-38423 Verification rs110643545 ss86285582 A/G A/G 3 12709854 UMD3.1
ARS-BFGL-NGS-38423-
0_T_F_1511681877

ARS-BFGL-NGS-38620 Verification rs41902634 ss86313444 A/G A/G 18 64382705 UMD3.1
ARS-BFGL-NGS-38620-
0_B_R_1511682206

ARS-BFGL-NGS-39978 Verification rs110425983 ss86287493 A/G A/G 2 5757355 UMD3.1
ARS-BFGL-NGS-39978-
0_T_F_1544349913

ARS-BFGL-NGS-42283 Verification rs109007372 ss86295624 T/C A/G 11 95543411 UMD3.1
ARS-BFGL-NGS-42283-
0_T_R_1511687559

ARS-BFGL-NGS-42505 Verification rs109614825 ss86323142 A/G A/G 14 62478242 UMD3.1
ARS-BFGL-NGS-42505-
0_T_F_1511684693

ARS-BFGL-NGS-55943 Verification rs110196141 ss86285855 T/C A/G 15 64628706 UMD3.1
ARS-BFGL-NGS-55943-
0_T_R_1511646111

ARS-BFGL-NGS-57711 Verification rs110925558 ss86288575 A/G A/G 19 40692429 UMD3.1
ARS-BFGL-NGS-57711-
0_T_F_1511647417
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ARS-BFGL-NGS-58613 Verification rs42254761 ss86288950 A/G A/G 4 78609385 UMD3.1
ARS-BFGL-NGS-58613-
0_B_R_1511646378

ARS-BFGL-NGS-67146 Verification rs109136926 ss86297381 T/C A/G 2 118773633 UMD3.1
ARS-BFGL-NGS-67146-
0_B_F_1544351966

ARS-BFGL-NGS-70946 Verification rs109933901 ss86300858 A/C A/C 10 14574453 UMD3.1
ARS-BFGL-NGS-70946-
0_T_F_1511672045

ARS-BFGL-NGS-72471 Verification rs109989231 ss86302621 A/C A/C 7 103375625 UMD3.1
ARS-BFGL-NGS-72471-
0_T_F_1511661821

ARS-BFGL-NGS-76191 Verification rs110846944 ss86306783 A/G A/G 11 62732451 UMD3.1
ARS-BFGL-NGS-76191-
0_T_F_1511671491

ARS-BFGL-NGS-76330 Verification rs109978585 ss86306259 A/G A/G 28 33449126 UMD3.1
ARS-BFGL-NGS-76330-
0_B_R_1544351882

ARS-BFGL-NGS-86662 Verification rs110949105 ss86316540 T/G A/C 1 40206017 UMD3.1
ARS-BFGL-NGS-86662-
0_T_R_1511691827

ARS-BFGL-NGS-93119 Verification rs109133051 ss86323810 T/C A/G 9 28149131 UMD3.1
ARS-BFGL-NGS-93119-
0_T_R_1511691943

ARS-BFGL-NGS-96125 Verification rs42640153 ss86326564 A/G A/G 20 58449212 UMD3.1
ARS-BFGL-NGS-96125-
0_B_R_1511694234

ARS-BFGL-NGS-99210 Verification rs110578763 ss86329428 T/C A/G 17 52740918 UMD3.1
ARS-BFGL-NGS-99210-
0_T_R_1511693633

ARS-USMARC-569 Verification rs109650557 ss117962557 A/G A/G 17 30360942 UMD3.1
ARS-USMARC-569-
0_T_F_1544362799

ARS-USMARC-PARENT-AY841151-RS29003466 Verification rs29003466 ss38340727 T/G A/C 2 45832887 UMD3.1
ARS-USMARC-Parent-AY841151-
rs29003466-0_T_R_1544362781

ARS-USMARC-PARENT-DQ786765-RS29009858 Verification rs29009858 ss38324353 T/G A/C 9 98483346 UMD3.1
ARS-USMARC-Parent-DQ786765-
rs29009858-0_B_F_1511686274

ARS-USMARC-PARENT-EF026085-RS29021607 Verification rs29021607 ss38330092 A/C A/C 21 65198296 UMD3.1
ARS-USMARC-Parent-EF026085-
rs29021607-0_B_R_1511685904

ARS-USMARC-PARENT-EF089234-RS29020870 Verification rs29020870 ss38328561 A/T A/T 23 50884052 UMD3.1
ARS-USMARC-Parent-EF089234-
rs29020870-0_T_F_1511686061

BTA-100621-NO-RS Verification rs41611675 ss61512369 A/G A/G 22 25598780 UMD3.1
BTA-100621-no-rs-
0_T_F_1511593240

BTA-11701-RS29017459 Verification rs29017459 ss38333753 T/C A/G 11 61989432 UMD3.1
BTA-11701-rs29017459-
0_B_F_1511622709
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BTA-30857-NO-RS Verification rs41579524 ss61479561 A/G A/G 12 80058952 UMD3.1
BTA-30857-no-rs-
0_T_F_1511625792

BTA-37062-NO-RS Verification rs41632769 ss61536141 T/G A/C 15 51528617 UMD3.1
BTA-37062-no-rs-
0_B_F_1511533983

BTA-73768-NO-RS Verification rs41647805 ss61555892 T/C A/G 5 67031023 UMD3.1
BTA-73768-no-rs-
0_T_R_1511550568

BTA-92021-NO-RS Verification rs41663009 ss61565762 A/T A/T 11 9385008 UMD3.1
BTA-92021-no-rs-
0_B_R_1511548279

BTB-00188171 Verification rs43396375 ss65312019 A/G A/G 4 57787437 UMD3.1
BTB-00188171-v2-
1_T_F_1924252375

BTB-00394801 Verification rs43599414 ss65518069 A/C A/C 9 59383405 UMD3.1 BTB-00394801-0_T_F_1511574086

BTB-00420215 Verification rs43625528 ss65543436 A/C A/C 10 44920804 UMD3.1 BTB-00420215-0_T_F_1511581596

BTB-00818821 Verification rs41981646 ss62736870 A/G A/G 21 40408803 UMD3.1 BTB-00818821-0_B_R_1544355596

BTB-01057979 Verification rs42223561 ss63390705 T/C A/G 1 114085424 UMD3.1 BTB-01057979-0_T_R_1511598216

BTB-01285245 Verification rs42411615 ss63968561 T/C A/G 1 63277846 UMD3.1 BTB-01285245-0_B_F_1511617607

BTB-01371672 Verification rs42492955 ss64140877 T/C A/G 15 50566485 UMD3.1 BTB-01371672-0_T_R_1544358117

BTB-01416427 Verification rs42537334 ss64230252 T/C A/G 19 52911677 UMD3.1 BTB-01416427-0_T_R_1511613730

BTB-01478115 Verification rs42595691 ss64353011 A/G A/G 4 42103377 UMD3.1 BTB-01478115-0_T_F_1511627148

BTB-01902778 Verification rs43014084 ss64919224 A/G A/G 6 114165533 UMD3.1 BTB-01902778-0_B_R_1511543811

BTB-01980499 Verification rs43084864 ss64996227 T/C A/G 12 61345454 UMD3.1 BTB-01980499-0_T_R_1511562008

HAPMAP24215-BTA-163266 Verification rs109704141 ss117974193 T/G A/C 27 10764825 UMD3.1
Hapmap24215-BTA-163266-
0_B_F_1510715935

HAPMAP31098-BTA-136127 Verification rs109479519 ss117972951 T/C A/G 21 62028408 UMD3.1
Hapmap31098-BTA-136127-
0_T_R_1510715012
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HAPMAP34424-BES10_CONTIG566_926 Verification rs43708462 ss66538092 A/G A/G 24 6408329 UMD3.1

Hapmap34424-
BES10_Contig566_926-
0_T_F_1510715130

HAPMAP35535-SCAFFOLD86180_8791 Verification rs29023461 ss117973345 T/C A/G 23 41700829 UMD3.1

Hapmap35535-
SCAFFOLD86180_8791-
0_B_F_1511627625

HAPMAP36588-SCAFFOLD90561_9460 Verification rs29023669 ss117972848 A/G A/G 20 2289049 UMD3.1

Hapmap36588-
SCAFFOLD90561_9460-
0_B_R_1511629069

HAPMAP39425-BTA-70290 Verification rs41586923 ss61489805 T/G A/C 4 10737673 UMD3.1
Hapmap39425-BTA-70290-
0_T_R_1509317762

HAPMAP39461-BTA-109898 Verification rs41611358 ss61517053 T/G A/C 21 27927781 UMD3.1
Hapmap39461-BTA-109898-
0_B_F_1509322909

HAPMAP40148-BTA-92999 Verification rs41592395 ss61495728 T/G A/C 11 36713471 UMD3.1
Hapmap40148-BTA-92999-
0_T_R_1509312964

HAPMAP40729-BTA-40319 Verification rs41635414 ss61537824 T/C A/G 16 19882683 UMD3.1
Hapmap40729-BTA-40319-
0_B_F_1509322497

HAPMAP41591-BTA-59790 Verification rs41649671 ss117973994 T/C A/G 25 27912102 UMD3.1
Hapmap41591-BTA-59790-
0_B_F_1509322371

HAPMAP42648-BTA-71195 Verification rs41653000 ss61554558 T/C A/G 4 71061224 UMD3.1
Hapmap42648-BTA-71195-
0_T_R_1511567042

HAPMAP43057-BTA-80741 Verification rs41588251 ss61492499 T/C A/G 7 13279972 UMD3.1
Hapmap43057-BTA-80741-
0_B_F_1511566361

HAPMAP43142-BTA-107561 Verification rs41567696 ss61472156 A/G A/G 6 29556343 UMD3.1
Hapmap43142-BTA-107561-
0_B_R_1511566213

HAPMAP43792-BTA-122725 Verification rs41620645 ss61524403 T/C A/G 13 83437845 UMD3.1
Hapmap43792-BTA-122725-
0_T_R_1511566454

HAPMAP43953-BTA-83292 Verification rs41656801 ss61561086 A/G A/G 22 54103673 UMD3.1
Hapmap43953-BTA-83292-
0_B_R_1509287143

HAPMAP46550-BTA-103548 Verification rs41615770 ss61513810 A/T A/T 20 30928803 UMD3.1
Hapmap46550-BTA-103548-
0_B_R_1509274573

HAPMAP46653-BTA-47447 Verification rs41573026 ss61467906 T/A A/T 2 41938704 UMD3.1
Hapmap46653-BTA-47447-
0_T_R_1509284426

HAPMAP47281-BTA-40051 Verification rs41582312 ss61481907 A/G A/G 16 72931875 UMD3.1
Hapmap47281-BTA-40051-
0_B_R_1511577277

HAPMAP49452-BTA-112834 Verification rs41569794 ss61473375 A/G A/G 4 72987997 UMD3.1
Hapmap49452-BTA-112834-
0_B_R_1509305577
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HAPMAP50598-BTA-122724 Verification rs41575075 ss61475502 A/G A/G 19 4670556 UMD3.1
Hapmap50598-BTA-122724-
0_B_R_1511601629

HAPMAP51227-BTA-41809 Verification rs41634345 ss61538562 A/G A/G 17 67216420 UMD3.1
Hapmap51227-BTA-41809-
0_T_F_1511602462

HAPMAP51527-BTA-97415 Verification rs41665299 ss61568611 A/G A/G 6 44461834 UMD3.1
Hapmap51527-BTA-97415-
0_B_R_1509318683

HAPMAP51908-BTA-63031 Verification rs41648007 ss61550226 T/C A/G 27 41049981 UMD3.1
Hapmap51908-BTA-63031-
0_T_R_1509319646

HAPMAP52240-RS29013844 Verification rs29013844 ss38322744 T/G A/C 28 20453054 UMD3.1
Hapmap52240-rs29013844-
0_T_R_1511602284

HAPMAP54020-RS29023153 Verification rs29023153 ss38336442 A/G A/G 18 6776532 UMD3.1
Hapmap54020-rs29023153-
0_T_F_1509313606

HAPMAP54313-RS29012632 Verification rs29012632 ss38323727 T/C A/G 9 83320792 UMD3.1
Hapmap54313-rs29012632-
0_T_R_1511548090

HAPMAP54547-RS29012198 Verification rs29012198 ss38323285 T/C A/G 4 110776624 UMD3.1
Hapmap54547-rs29012198-
0_T_R_1509327754

HAPMAP55441-RS29010990 Verification rs29010990 ss38325276 A/G A/G 8 103137122 UMD3.1
Hapmap55441-rs29010990-
0_B_R_1509329479

HAPMAP59876-RS29018046 Verification rs29018046 ss38335133 A/G A/G 2 13853729 UMD3.1
Hapmap59876-rs29018046-
0_B_R_1509290295

HAPMAP60017-RS29023471 Verification rs29023471 ss38336762 A/G A/G 7 81668727 UMD3.1
Hapmap60017-rs29023471-
0_T_F_1511552944

UA-IFASA-5034 Verification rs29024763 ss117965805 T/C A/G 29 29052623 UMD3.1
UA-IFASA-5034-
0_B_F_1511686988

UA-IFASA-6532 Verification rs41640891 ss117965542 T/C A/G 22 21770149 UMD3.1
UA-IFASA-6532-
0_B_F_1511687122

BTA-108007-no-rs Discovery rs41664832 ss61570066 T/G A/C 1 116419981 UMD3.1
BTA-108007-no-rs-
0_B_F_1511607063

Hapmap49586-BTA-36632 Discovery rs41582641 ss61481018 A/G A/G 1 79700956 UMD3.1
Hapmap49586-BTA-36632-
0_T_F_1509284406

ARS-BFGL-NGS-103086 Discovery rs109595377 ss86330023 A/G A/G 2 2858436 UMD3.1
ARS-BFGL-NGS-103086-
0_T_F_1511673189

BTB-01294230 Discovery rs42418154 ss63986515 A/G A/G 2 55038193 UMD3.1 BTB-01294230-0_B_R_1544352864
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Hapmap44202-BTA-115270 Discovery rs41620314 ss61519990 A/G A/G 2 62367003 UMD3.1
Hapmap44202-BTA-115270-
0_T_F_1509288282

Hapmap53350-ss46526471 Discovery rs41256934 ss46526471 T/C A/G 2 125653839 UMD3.1
Hapmap53350-ss46526471-
0_T_R_1511618084

ARS-BFGL-NGS-116451 Discovery rs42527283 ss86340874 A/C A/C 3 114252911 UMD3.1
ARS-BFGL-NGS-116451-
0_T_F_1511652913

ARS-BFGL-NGS-99338 Discovery rs110474631 ss86327855 T/C A/G 3 21869985 UMD3.1
ARS-BFGL-NGS-99338-
0_B_F_1511693580

ARS-USMARC-Parent-DQ422950-rs29012306 Discovery rs29012306 ss38323393 A/C A/C 3 3129167 UMD3.1
ARS-USMARC-Parent-DQ422950-
rs29012306-0_T_F_1511685891

BTA-99693-no-rs Discovery rs41596848 ss61497421 T/C A/G 3 39522643 UMD3.1
BTA-99693-no-rs-
0_T_R_1511575788

Hapmap39765-BTA-62582 Discovery rs41646786 ss61549999 A/C A/C 3 99317016 UMD3.1
Hapmap39765-BTA-62582-
0_T_F_1509323564

ARS-BFGL-NGS-51490 Discovery rs109483098 ss86281895 G/C C/G 5 16522966 UMD3.1
ARS-BFGL-NGS-51490-
0_B_F_1511692974

BTB-01498887 Discovery rs42620770 ss64394240 T/C A/G 5 97111 UMD3.1 BTB-01498887-0_T_R_1511627014

Hapmap50084-BTA-74042 Discovery rs41650242 ss61556030 T/C A/G 5 75417666 UMD3.1
Hapmap50084-BTA-74042-
0_T_R_1511601574

ARS-BFGL-NGS-2141 Discovery rs110850872 ss86295109 T/C A/G 7 16371434 UMD3.1
ARS-BFGL-NGS-2141-
0_T_R_1511649691

ARS-BFGL-NGS-61492 Discovery rs110210825 ss86290741 T/C A/G 7 70011889 UMD3.1
ARS-BFGL-NGS-61492-
0_T_R_1511652427

BTA-09064-rs29025231 Discovery rs29025231 ss38331116 A/C A/C 7 112265796 UMD3.1
BTA-09064-rs29025231-
0_B_R_1511596353

ARS-BFGL-NGS-28141 Discovery rs109555469 ss86325310 T/C A/G 8 97241486 UMD3.1
ARS-BFGL-NGS-28141-
0_B_F_1544346378

UA-IFASA-2534 Discovery rs29009895 ss117963993 T/C A/G 8 45804905 UMD3.1
UA-IFASA-2534-
0_T_R_1511685815

ARS-USMARC-Parent-DQ837646-rs29012894 Discovery rs29012894 ss38323993 A/C A/C 11 1703612 UMD3.1
ARS-USMARC-Parent-DQ837646-
rs29012894-0_T_F_1511686081

BTA-88608-no-rs Discovery rs41597697 ss61494512 A/G A/G 11 24317047 UMD3.1
BTA-88608-no-rs-
0_T_F_1511561294
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Hapmap41140-BTA-107332 Discovery rs41616688 ss61515739 T/C A/G 11 78545016 UMD3.1
Hapmap41140-BTA-107332-
0_T_R_1511629008

BTA-92697-no-rs Discovery rs41661000 ss61566157 T/C A/G 13 50910557 UMD3.1
BTA-92697-no-rs-
0_T_R_1511561324

Hapmap39398-BTA-31996 Discovery rs41632359 ss61533405 A/C A/C 13 26708860 UMD3.1
Hapmap39398-BTA-31996-
0_T_F_1509317720

Hapmap48136-BTA-96744 Discovery rs41663038 ss61568240 T/C A/G 13 719908 UMD3.1
Hapmap48136-BTA-96744-
0_T_R_1509285590

ARS-USMARC-Parent-DQ888312-rs29015945 Discovery rs29015945 ss38332442 A/G A/G 19 36437188 UMD3.1
ARS-USMARC-Parent-DQ888312-
rs29015945-0_B_R_1511685970

Hapmap39390-BTA-22146 Discovery rs41630136 ss61528095 T/G A/C 19 4509536 UMD3.1
Hapmap39390-BTA-22146-
0_T_R_1511627958

ARS-BFGL-NGS-19437 Discovery rs110023442 ss86302854 T/C A/G 21 47400719 UMD3.1
ARS-BFGL-NGS-19437-
0_T_R_1511645885

Hapmap35472-SCAFFOLD35342_21388 Discovery rs29017723 ss117973024 T/C A/G 21 66107076 UMD3.1

Hapmap35472-
SCAFFOLD35342_21388-
0_B_F_1511627671

ARS-BFGL-NGS-35219 Discovery rs108960855 ss86324609 T/C A/G 4 106885171 UMD3.1
ARS-BFGL-NGS-35219-
0_T_R_1511675805

ARS-USMARC-Parent-DQ485413-no-rs Discovery rs41590225 ss140469302 T/C A/G
4

94176209 UMD3.1
ARS-USMARC-Parent-DQ485413-
no-rs-0_B_F_1511686038

BTA-82216-no-rs Discovery rs41590598 ss61492850 A/G A/G 4 52308430 UMD3.1
BTA-82216-no-rs-
0_T_F_1511543206

BTB-01902057 Discovery rs43013883 ss64918503 T/C A/G 4 6604523 UMD3.1 BTB-01902057-0_T_R_1511552598

ARS-USMARC-Parent-AY849380-no-rs Discovery rs41255758 ss49846084 A/G A/G 6 90562665 UMD3.1
ARS-USMARC-Parent-AY849380-no
rs-0_T_F_1511686037

Hapmap50460-BTA-75791 Discovery rs41595940 ss61491244 T/C A/G 6 8478503 UMD3.1
Hapmap50460-BTA-75791-
0_B_F_1509303979

ARS-BFGL-NGS-26056 Discovery rs110616633 ss86285011 A/G A/G 9 3651455 UMD3.1
ARS-BFGL-NGS-26056-
0_T_F_1544346887

ARS-BFGL-NGS-3465 Discovery rs109170761 ss86314662 A/G A/G 9 87606681 UMD3.1
ARS-BFGL-NGS-3465-
0_B_R_1511665702

ARS-USMARC-Parent-DQ846689-rs29011985 Discovery rs29011985 ss38323070 A/G A/G 9 45729853 UMD3.1
ARS-USMARC-Parent-DQ846689-
rs29011985-0_B_R_1511686290
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ARS-BFGL-NGS-35455 Discovery rs110493467 ss86298634 A/G A/G 10 10795992 UMD3.1
ARS-BFGL-NGS-35455-
0_B_R_1511674364

Hapmap25493-BTA-109827 Discovery rs43711263 ss61498362 T/C A/G 10 4383927 UMD3.1
Hapmap25493-BTA-109827-
0_B_F_1511587427

ARS-USMARC-Parent-DQ832700-rs29012872 Discovery rs29012872 ss38323971 A/C A/C 12 80629629 UMD3.1
ARS-USMARC-Parent-DQ832700-
rs29012872-0_B_R_1511686106

BTA-23867-no-rs Discovery rs41630989 ss61528978 A/G A/G 12 50865733 UMD3.1
BTA-23867-no-rs-
0_T_F_1511622594

Hapmap48641-BTA-119400 Discovery rs41617704 ss61522219 T/C A/G 12 10996119 UMD3.1
Hapmap48641-BTA-119400-
0_T_R_1511577776

ARS-BFGL-NGS-103346 Discovery rs110365259 ss86334026 A/G A/G 14 68578968 UMD3.1
ARS-BFGL-NGS-103346-
0_B_R_1511670578

ARS-BFGL-NGS-12610 Discovery rs108991969 ss86325725 T/C A/G 15 27822630 UMD3.1
ARS-BFGL-NGS-12610-
0_B_F_1544345676

BTB-01912619 Discovery rs43020250 ss64929001 A/G A/G 15 20712027 UMD3.1 BTB-01912619-0_B_R_1511552693

Hapmap32097-BTA-150519 Discovery rs109737932 ss117971819 A/G A/G 15 56302387 UMD3.1
Hapmap32097-BTA-150519-
0_B_R_1509306355

ARS-USMARC-Parent-DQ846695-no-rs Discovery rs41825023 ss117972104 T/C A/G 16 80747557 UMD3.1
ARS-USMARC-Parent-DQ846695-
no-rs-0_B_F_1544362788

BTB-00689316 Discovery rs41853796 ss62371709 T/C A/G 17 71925055 UMD3.1 BTB-00689316-0_B_F_1544349116

BTB-01715543 Discovery rs42825187 ss64733230 A/G A/G 17 45185286 UMD3.1 BTB-01715543-0_T_F_1511528916

ARS-BFGL-NGS-37708 Discovery rs41885368 ss86298769 A/G A/G 18 49928003 UMD3.1
ARS-BFGL-NGS-37708-
0_T_F_1511681943

Hapmap47949-BTA-43407 Discovery rs41581677 ss61482794 A/G A/G 18 44524702 UMD3.1
Hapmap47949-BTA-43407-
1_T_F_2022483083

ARS-USMARC-Parent-DQ990835-rs29012811 Discovery rs29012811 ss38323909 G/C C/G 20 36570529 UMD3.1
ARS-USMARC-Parent-DQ990835-
rs29012811-0_B_F_1511686376

BTB-00041743 Discovery rs43252624 ss65165964 A/G A/G 20 46735404 UMD3.1 BTB-00041743-0_T_F_1511575806

BTB-01565998 Discovery rs42680109 ss64530672 A/G A/G 20 37915840 UMD3.1 BTB-01565998-0_T_F_1511532864
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Hapmap32669-BTA-50759 Discovery rs41606327 ss61502418 A/G A/G 20 50999239 UMD3.1
Hapmap32669-BTA-50759-
0_T_F_1544361425

Hapmap40826-BTA-87264 Discovery rs41594336 ss61494128 A/G A/G 20 496304 UMD3.1
Hapmap40826-BTA-87264-v2-
1_B_R_1924255188

ARS-BFGL-NGS-119059 Discovery rs110019581 ss86338680 A/G A/G 22 58748602 UMD3.1
ARS-BFGL-NGS-119059-
0_B_R_1511662796

ARS-BFGL-NGS-31568 Discovery rs109579577 ss86316172 A/G A/G 23 51795496 UMD3.1
ARS-BFGL-NGS-31568-
0_T_F_1511665627

Hapmap23842-BTA-56935 Discovery rs41600226 ss61502810 T/G A/C 23 47219946 UMD3.1
Hapmap23842-BTA-56935-
0_B_F_1511565757

ARS-BFGL-NGS-2592 Discovery rs109874767 ss86335484 T/C A/G 24 12775555 UMD3.1
ARS-BFGL-NGS-2592-
0_B_F_1511660374

ARS-BFGL-NGS-85334 Discovery rs109014300 ss86315535 A/G A/G 24 54964769 UMD3.1
ARS-BFGL-NGS-85334-
0_T_F_1511692375

ARS-BFGL-NGS-16739 Discovery rs109106222 ss86304574 T/C A/G 25 20723432 UMD3.1
ARS-BFGL-NGS-16739-
0_T_R_1511640115

ARS-USMARC-Parent-AY942198-rs29003010 Discovery rs29003010 ss38340199 T/C A/G 25 40851475 UMD3.1
ARS-USMARC-Parent-AY942198-
rs29003010-0_B_F_1511686256

ARS-BFGL-NGS-35579 Discovery rs110035524 ss86320766 T/G A/C 26 26058953 UMD3.1
ARS-BFGL-NGS-35579-F2BT-
1_T_R_1923527441

ARS-BFGL-NGS-43058 Discovery rs110952163 ss86300608 T/C A/G 26 37466186 UMD3.1
ARS-BFGL-NGS-43058-
0_T_R_1511687873

Hapmap42117-BTA-15977 Discovery rs41624790 ss61524962 A/G A/G 27 44629833 UMD3.1
Hapmap42117-BTA-15977-
0_T_F_1509307662

Hapmap43150-BTA-110538 Discovery rs41614882 ss61517404 A/G A/G 28 6732947 UMD3.1
Hapmap43150-BTA-110538-
0_B_R_1509293063

ARS-BFGL-NGS-56314 Discovery rs109781094 ss86287263 T/C A/G 29 4944723 UMD3.1
ARS-BFGL-NGS-56314-
0_B_F_1511646008

ARS-BFGL-NGS-90760 Discovery rs110854486 ss86321148 T/C A/G 29 40153672 UMD3.1
ARS-BFGL-NGS-90760-
0_T_R_1511690469

ARS-BFGL-NGS-104897 Discovery rs43257282 ss86335115 A/C A/C 1 112863292 UMD3.1
ARS-BFGL-NGS-104897-
0_T_F_1544344725

ARS-BFGL-NGS-113570 Discovery rs109360740 ss86340246 A/G A/G 1 9601018 UMD3.1
ARS-BFGL-NGS-113570-v2-
1_T_F_1924245876
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ARS-BFGL-NGS-117553 Discovery rs41994531 ss86341561 A/G A/G 1 131326810 UMD3.1
ARS-BFGL-NGS-117553-
0_T_F_1511655583

ARS-BFGL-NGS-118073 Discovery rs43266192 ss86341223 T/C A/G 1 128471733 UMD3.1
ARS-BFGL-NGS-118073-
0_B_F_1511652684

ARS-BFGL-NGS-118398 Discovery rs41584442 ss86341785 T/C A/G 1 9019409 UMD3.1
ARS-BFGL-NGS-118398-
0_T_R_1511653453

ARS-BFGL-NGS-119431 Discovery rs110348226 ss86338192 T/C A/G 1 78986953 UMD3.1
ARS-BFGL-NGS-119431-v2-
1_B_F_1924246723

ARS-BFGL-NGS-19741 Discovery rs109629400 ss86316456 A/G A/G 1 80548510 UMD3.1
ARS-BFGL-NGS-19741-v2-
1_B_R_1924247358

ARS-BFGL-NGS-32083 Discovery rs42356323 ss86307480 T/C A/G 1 109099488 UMD3.1
ARS-BFGL-NGS-32083-
0_T_R_1511666321

ARS-BFGL-NGS-40229 Discovery rs109327270 ss86288046 A/G A/G 1 62184184 UMD3.1
ARS-BFGL-NGS-40229-
0_T_F_1511685113

ARS-BFGL-NGS-4047 Discovery rs110710269 ss86289851 T/C A/G 1 84614199 UMD3.1
ARS-BFGL-NGS-4047-
0_B_F_1511689272

ARS-BFGL-NGS-67754 Discovery rs41583110 ss86297683 T/C A/G 1 148816004 UMD3.1
ARS-BFGL-NGS-67754-
0_B_F_1511656742

ARS-BFGL-NGS-76111 Discovery rs110775913 ss86306448 A/G A/G 1 103219606 UMD3.1
ARS-BFGL-NGS-76111-
0_T_F_1511672473

BTA-122684-NO-RS Discovery rs41619822 ss61524374 A/G A/G 1 139231307 UMD3.1
BTA-122684-no-rs-
0_T_F_1511617076

BTA-23353-NO-RS Discovery rs41628641 ss61528709 A/C A/C 1 60787763 UMD3.1
BTA-23353-no-rs-
0_B_R_1511616787

BTA-35637-NO-RS Discovery rs41580510 ss61480774 T/C A/G 1 5610335 UMD3.1
BTA-35637-no-rs-
0_T_R_1511540926

BTA-46150-NO-RS Discovery rs41639071 ss61540930 T/C A/G 1 102792723 UMD3.1
BTA-46150-no-rs-
0_B_F_1511533155

BTA-49375-NO-RS Discovery rs41578204 ss61484351 T/C A/G 1 121363361 UMD3.1
BTA-49375-no-rs-
0_B_F_1511540531

BTB-00012128 Discovery rs43223035 ss65136409 A/C A/C 1 28599381 UMD3.1 BTB-00012128-0_T_F_1544347969

BTB-00052125 Discovery rs43259942 ss65176334 T/C A/G 1 120479376 UMD3.1 BTB-00052125-0_T_R_1544348037

Page 17



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

SNP Name Group rs ss
Forward A/B 

alleles Top A/B alleles Chromosome Position Assembly Illumina Probe ID

BTB-00061242 Discovery rs43268844 ss65185443 A/G A/G 1 133323967 UMD3.1 BTB-00061242-0_T_F_1544348093

BTB-00076466 Discovery rs43282562 ss65200647 A/G A/G 1 158161585 UMD3.1 BTB-00076466-0_T_F_1511575332

BTB-00468476 Discovery rs43670957 ss65591615 A/C A/C 1 46675519 UMD3.1 BTB-00468476-0_B_R_1511574513

BTB-01077379 Discovery rs42234990 ss63448381 T/C A/G 1 49279500 UMD3.1 BTB-01077379-0_T_R_1511598230

BTB-01086841 Discovery rs42243124 ss63476669 T/C A/G 1 94882093 UMD3.1 BTB-01086841-0_T_R_1511598280

BTB-01146838 Discovery rs42303280 ss63656334 T/C A/G 1 48802718 UMD3.1 BTB-01146838-0_B_F_1511598619

BTB-01287574 Discovery rs42409034 ss63973210 T/C A/G 1 133671941 UMD3.1 BTB-01287574-0_T_R_1544355675

BTB-01728863 Discovery rs42845302 ss64746472 T/C A/G 1 5179453 UMD3.1 BTB-01728863-0_T_R_1544352987

BTB-02006134 Discovery rs43113585 ss65021416 A/G A/G 1 61357379 UMD3.1 BTB-02006134-0_B_R_1511552111

HAPMAP38147-BTA-25404 Discovery rs41574703 ss61478189 A/C A/C 1 57660748 UMD3.1
Hapmap38147-BTA-25404-
0_T_F_1511628450

HAPMAP39375-BTA-112108 Discovery rs41612214 ss61518249 A/C A/C 1 78449548 UMD3.1
Hapmap39375-BTA-112108-
0_B_R_1509317979

HAPMAP39712-BTA-109811 Discovery rs110858680 ss61517016 T/G A/C 1 101583260 UMD3.1
Hapmap39712-BTA-109811-
0_B_F_1511627845

HAPMAP43297-BTA-57357 Discovery rs41583126 ss117966440 T/C A/G 1 152189521 UMD3.1
Hapmap43297-BTA-57357-
0_T_R_1509273582

HAPMAP44395-BTA-64864 Discovery rs41648924 ss61551244 A/G A/G 1 153919758 UMD3.1
Hapmap44395-BTA-64864-
0_B_R_1509275729

HAPMAP48717-BTA-31633 Discovery rs41630790 ss61533227 A/G A/G 1 59971879 UMD3.1
Hapmap48717-BTA-31633-
0_T_F_1511577672

HAPMAP49061-BTA-122268 Discovery rs41624979 ss61524032 A/G A/G 1 63742577 UMD3.1
Hapmap49061-BTA-122268-
0_B_R_1511601511

HAPMAP50048-BTA-59263 Discovery rs41586446 ss61486868 A/G A/G 1 27465349 UMD3.1
Hapmap50048-BTA-59263-
0_T_F_1509284828
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HAPMAP52559-RS29015773 Discovery rs29015773 ss38332264 T/G A/C 1 8998063 UMD3.1
Hapmap52559-rs29015773-
0_T_R_1511617980

HAPMAP57299-SS46527085 Discovery rs41255628 ss46527085 T/C A/G 1 145059132 UMD3.1
Hapmap57299-ss46527085-
0_B_F_1511542773

ARS-BFGL-BAC-29664 Discovery rs110341860 ss105257401 T/C A/G 2 30635269 UMD3.1
ARS-BFGL-BAC-29664-
0_B_F_1544343794

ARS-BFGL-BAC-30348 Discovery rs110419748 ss105258160 A/G A/G 2 22151093 UMD3.1
ARS-BFGL-BAC-30348-
0_T_F_1511663383

ARS-BFGL-BAC-32404 Discovery rs109320395 ss105260440 T/C A/G 2 13343685 UMD3.1
ARS-BFGL-BAC-32404-
0_B_F_1511663544

ARS-BFGL-NGS-116761 Discovery rs110011842 ss86339699 T/C A/G 2 136483623 UMD3.1
ARS-BFGL-NGS-116761-
0_T_R_1511655013

ARS-BFGL-NGS-118138 Discovery rs42457132 ss86336697 A/G A/G 2 67292723 UMD3.1
ARS-BFGL-NGS-118138-
0_T_F_1511653365

ARS-BFGL-NGS-118876 Discovery rs109264826 ss86339741 T/C A/G 2 66585600 UMD3.1
ARS-BFGL-NGS-118876-
0_T_R_1511655277

ARS-BFGL-NGS-15250 Discovery rs109386162 ss86326904 A/G A/G 2 89845085 UMD3.1
ARS-BFGL-NGS-15250-
0_B_R_1511641324

ARS-BFGL-NGS-15508 Discovery rs110868968 ss86328344 A/G A/G 2 119595498 UMD3.1
ARS-BFGL-NGS-15508-
0_B_R_1511639918

ARS-BFGL-NGS-33709 Discovery rs109419732 ss86315136 A/G A/G 2 130187033 UMD3.1
ARS-BFGL-NGS-33709-
0_B_R_1511674856

ARS-BFGL-NGS-35963 Discovery rs110551793 ss86303585 A/C A/C 2 105193025 UMD3.1
ARS-BFGL-NGS-35963-
0_T_F_1511681193

ARS-BFGL-NGS-40189 Discovery rs109189655 ss86321720 A/G A/G 2 89008935 UMD3.1
ARS-BFGL-NGS-40189-
0_T_F_1511689293

ARS-BFGL-NGS-57870 Discovery rs110568121 ss86288122 A/G A/G 2 37813654 UMD3.1
ARS-BFGL-NGS-57870-
0_T_F_1544350841

ARS-BFGL-NGS-60640 Discovery rs109370370 ss86291691 T/C A/G 2 3242217 UMD3.1
ARS-BFGL-NGS-60640-
0_T_R_1511650779

ARS-BFGL-NGS-67260 Discovery rs109453608 ss86297852 A/G A/G 2 135190642 UMD3.1
ARS-BFGL-NGS-67260-
1_T_F_2128295783

ARS-BFGL-NGS-72192 Discovery rs109205936 ss86301441 T/C A/G 2 65044427 UMD3.1
ARS-BFGL-NGS-72192-
0_T_R_1511672013
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ARS-BFGL-NGS-89098 Discovery rs109154008 ss86318772 T/G A/C 2 13901492 UMD3.1
ARS-BFGL-NGS-89098-
0_B_F_1511689922

BTA-114831-NO-RS Discovery rs41574370 ss61473860 T/C A/G 2 39709004 UMD3.1
BTA-114831-no-rs-
0_T_R_1544353375

BTA-19852-NO-RS Discovery rs41628437 ss61526969 A/G A/G 2 42986890 UMD3.1
BTA-19852-no-rs-
0_B_R_1511616743

BTB-00079213 Discovery rs43288464 ss65203384 A/G A/G 2 8476975 UMD3.1 BTB-00079213-0_T_F_1511575540

BTB-00082871 Discovery rs43293394 ss65207039 T/G A/C 2 20699862 UMD3.1 BTB-00082871-0_B_F_1544353914

BTB-00089384 Discovery rs43300334 ss65213533 T/C A/G 2 35264900 UMD3.1 BTB-00089384-0_T_R_1511575544

BTB-00098773 Discovery rs43304762 ss65222905 A/G A/G 2 52497009 UMD3.1 BTB-00098773-0_T_F_1544354015

BTB-01753605 Discovery rs42862169 ss64771163 T/C A/G 2 55729126 UMD3.1 BTB-01753605-0_T_R_1511529124

HAPMAP33049-BTA-153946 Discovery rs109475468 ss117966789 A/G A/G 2 79320427 UMD3.1
Hapmap33049-BTA-153946-
0_B_R_1544355884

HAPMAP35220-BES9_CONTIG365_495 Discovery rs43710074 ss66538228 T/C A/G 2 70895063 UMD3.1

Hapmap35220-
BES9_Contig365_495-
0_B_F_1509283901

HAPMAP35744-SCAFFOLD60587_8279 Discovery rs29018369 ss117966872 A/C A/C 2 111361143 UMD3.1

Hapmap35744-
SCAFFOLD60587_8279-
0_T_F_1509222362

HAPMAP42104-BTA-121232 Discovery rs41619967 ss61523297 T/C A/G 2 81159639 UMD3.1
Hapmap42104-BTA-121232-
0_T_R_1509308138

HAPMAP43869-BTA-49512 Discovery rs41636478 ss61542755 T/C A/G 2 120301651 UMD3.1
Hapmap43869-BTA-49512-
0_B_F_1511566101

HAPMAP44545-BTA-47658 Discovery rs41637159 ss61541725 T/C A/G 2 52339443 UMD3.1
Hapmap44545-BTA-47658-
0_B_F_1509288953

HAPMAP49925-BTA-24427 Discovery rs41633771 ss61529263 A/G A/G 2 86704498 UMD3.1
Hapmap49925-BTA-24427-
0_T_F_1511602514

HAPMAP51412-BTA-16926 Discovery rs41621063 ss61525448 A/G A/G 2 59690093 UMD3.1
Hapmap51412-BTA-16926-
0_T_F_1511602922

HAPMAP51598-BTA-47943 Discovery rs41638281 ss61541849 T/C A/G 2 65700940 UMD3.1
Hapmap51598-BTA-47943-
0_B_F_1509318833
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HAPMAP52627-RS29014567 Discovery rs29014567 ss38326256 T/G A/C 2 100273809 UMD3.1
Hapmap52627-rs29014567-
0_T_R_1511601434

HAPMAP54320-RS29012920 Discovery rs29012920 ss38324019 T/C A/G 2 5037866 UMD3.1
Hapmap54320-rs29012920-
0_T_R_1509313654

HAPMAP54766-RS29012658 Discovery rs29012658 ss38323754 T/C A/G 2 14451633 UMD3.1
Hapmap54766-rs29012658-
0_B_F_1509320651

HAPMAP58509-RS29024139 Discovery rs29024139 ss38334232 T/C A/G 2 37635484 UMD3.1
Hapmap58509-rs29024139-
0_B_F_1509331449

UA-IFASA-4619 Discovery rs29014393 ss117963586 T/C A/G 2 76309053 UMD3.1
UA-IFASA-4619-
0_T_R_1511687463

UA-IFASA-8833 Discovery rs41643750 ss117963637 T/C A/G 2 116087072 UMD3.1
UA-IFASA-8833-
0_T_R_1511694635

ARS-BFGL-NGS-103524 Discovery rs110713161 ss86332467 T/G A/C 3 85253155 UMD3.1
ARS-BFGL-NGS-103524-
0_B_F_1511673760

ARS-BFGL-NGS-105811 Discovery rs110161964 ss86306287 A/G A/G 3 22706379 UMD3.1
ARS-BFGL-NGS-105811-
0_B_R_1511679734

ARS-BFGL-NGS-111118 Discovery rs108937915 ss86338009 A/G A/G 3 32077291 UMD3.1
ARS-BFGL-NGS-111118-
0_T_F_1511637569

ARS-BFGL-NGS-113910 Discovery rs110690853 ss86338078 T/G A/C 3 43939238 UMD3.1
ARS-BFGL-NGS-113910-
0_B_F_1511647530

ARS-BFGL-NGS-114028 Discovery rs43365742 ss86339556 A/G A/G 3 105173273 UMD3.1
ARS-BFGL-NGS-114028-
0_T_F_1511648511

ARS-BFGL-NGS-117241 Discovery rs109896720 ss86338373 T/C A/G 3 28144691 UMD3.1
ARS-BFGL-NGS-117241-
0_T_R_1511653091

ARS-BFGL-NGS-117870 Discovery rs109182422 ss86339080 T/C A/G 3 33332678 UMD3.1
ARS-BFGL-NGS-117870-
0_T_R_1511654221

ARS-BFGL-NGS-118597 Discovery rs43355872 ss86336478 T/C A/G 3 103268281 UMD3.1
ARS-BFGL-NGS-118597-
0_T_R_1511654417

ARS-BFGL-NGS-17527 Discovery rs41621390 ss86286004 A/G A/G 3 4279731 UMD3.1
ARS-BFGL-NGS-17527-
0_T_F_1511644643

ARS-BFGL-NGS-20403 Discovery rs43371159 ss86295607 T/G A/C 3 119000177 UMD3.1
ARS-BFGL-NGS-20403-
0_T_R_1511649091

ARS-BFGL-NGS-2215 Discovery rs43355620 ss86306392 A/G A/G 3 84693517 UMD3.1
ARS-BFGL-NGS-2215-
0_T_F_1511650245
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ARS-BFGL-NGS-27948 Discovery rs109754043 ss86304157 A/G A/G 3 10000411 UMD3.1
ARS-BFGL-NGS-27948-
0_T_F_1544346623

ARS-BFGL-NGS-34169 Discovery rs109033268 ss86285964 A/G A/G 3 19309220 UMD3.1
ARS-BFGL-NGS-34169-
0_B_R_1511675022

ARS-BFGL-NGS-34393 Discovery rs109268555 ss86274328 A/G A/G 3 50673505 UMD3.1
ARS-BFGL-NGS-34393-
0_B_R_1511675570

ARS-BFGL-NGS-45686 Discovery rs109578131 ss86302394 A/G A/G 3 26031815 UMD3.1
ARS-BFGL-NGS-45686-
0_T_F_1511687489

ARS-BFGL-NGS-57417 Discovery rs108998940 ss86288485 T/C A/G 3 43975868 UMD3.1
ARS-BFGL-NGS-57417-
0_T_R_1511647237

ARS-BFGL-NGS-58066 Discovery rs111019940 ss86287927 T/C A/G 3 92986164 UMD3.1
ARS-BFGL-NGS-58066-
0_T_R_1511646213

BTA-100337-NO-RS Discovery rs109133797 ss61512219 T/C A/G 3 41371572 UMD3.1
BTA-100337-no-rs-
0_T_R_1511596400

BTA-68995-NO-RS Discovery rs43712181 ss61553433 A/T A/T 3 97793166 UMD3.1
BTA-68995-no-rs-
0_B_R_1511533257

BTB-01097609 Discovery rs42253045 ss63508922 A/G A/G 3 68271435 UMD3.1 BTB-01097609-0_T_F_1511607354

BTB-01626709 Discovery rs42737927 ss64644746 T/C A/G 3 113907407 UMD3.1 BTB-01626709-0_T_R_1511532710

HAPMAP32799-BTA-132450 Discovery rs41882343 ss117967002 T/C A/G 3 73549770 UMD3.1
Hapmap32799-BTA-132450-
0_B_F_1511597817

HAPMAP40508-BTA-21513 Discovery rs41575437 ss61477190 T/C A/G 3 73035441 UMD3.1
Hapmap40508-BTA-21513-
0_T_R_1511628626

HAPMAP43906-BTA-66658 Discovery rs41587368 ss61488827 A/G A/G 3 14273135 UMD3.1
Hapmap43906-BTA-66658-
0_B_R_1511566459

HAPMAP43908-BTA-67758 Discovery rs41590454 ss61489117 T/C A/G 3 44959256 UMD3.1
Hapmap43908-BTA-67758-
0_T_R_1509279944

HAPMAP46717-BTA-69803 Discovery rs41586388 ss61489670 A/G A/G 3 118167062 UMD3.1
Hapmap46717-BTA-69803-
0_B_R_1511576995

INRA-638 Discovery rs110438768 ss117962838 A/G A/G 3 62004226 UMD3.1 INRA-638-0_B_R_1511657600

ARS-BFGL-NGS-103280 Discovery rs109268659 ss86332959 T/C A/G 5 84523411 UMD3.1
ARS-BFGL-NGS-103280-
0_T_R_1511673681
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ARS-BFGL-NGS-107085 Discovery rs109223185 ss86289994 T/C A/G 5 28660813 UMD3.1
ARS-BFGL-NGS-107085-
0_B_F_1511677970

ARS-BFGL-NGS-14632 Discovery rs110117542 ss86329869 A/G A/G 5 118501191 UMD3.1
ARS-BFGL-NGS-14632-
0_T_F_1511640527

ARS-BFGL-NGS-21717 Discovery rs109513912 ss86313314 T/C A/G 5 117102295 UMD3.1
ARS-BFGL-NGS-21717-
0_T_R_1511649969

ARS-BFGL-NGS-23432 Discovery rs109724164 ss86277105 G/C C/G 5 40112322 UMD3.1
ARS-BFGL-NGS-23432-
0_T_R_1511658967

ARS-BFGL-NGS-23961 Discovery rs110038808 ss86311819 A/G A/G 5 25995476 UMD3.1
ARS-BFGL-NGS-23961-v2-
1_B_R_1924247630

ARS-BFGL-NGS-25107 Discovery rs109607671 ss86319576 A/G A/G 5 119408760 UMD3.1
ARS-BFGL-NGS-25107-
0_B_R_1544346228

ARS-BFGL-NGS-30677 Discovery rs110873570 ss86294546 A/G A/G 5 43565856 UMD3.1
ARS-BFGL-NGS-30677-
0_T_F_1511666719

ARS-BFGL-NGS-33745 Discovery rs110258843 ss86297916 A/G A/G 5 51064864 UMD3.1
ARS-BFGL-NGS-33745-
0_T_F_1511675641

ARS-BFGL-NGS-39913 Discovery rs109168591 ss86320410 A/C A/C 5 85535871 UMD3.1
ARS-BFGL-NGS-39913-
0_B_R_1511685024

ARS-BFGL-NGS-44153 Discovery rs109783698 ss86307990 T/C A/G 5 97430973 UMD3.1
ARS-BFGL-NGS-44153-
0_T_R_1511688905

ARS-BFGL-NGS-45453 Discovery rs109934583 ss86276041 C/G C/G 5 112521878 UMD3.1
ARS-BFGL-NGS-45453-
0_T_F_1511683719

ARS-BFGL-NGS-53461 Discovery rs110059642 ss86283356 A/G A/G 5 30659497 UMD3.1
ARS-BFGL-NGS-53461-
0_B_R_1511641618

ARS-BFGL-NGS-72413 Discovery rs109023960 ss86303481 T/G A/C 5 82466920 UMD3.1
ARS-BFGL-NGS-72413-
0_B_F_1511661802

ARS-BFGL-NGS-7433 Discovery rs109090162 ss86274207 T/G A/C 5 44885503 UMD3.1
ARS-BFGL-NGS-7433-
0_T_R_1511671751

ARS-BFGL-NGS-81155 Discovery rs109443432 ss86311662 T/G A/C 5 13271489 UMD3.1
ARS-BFGL-NGS-81155-
0_T_R_1544361695

BTA-37834-NO-RS Discovery rs109957658 ss61481328 T/G A/C 5 93187014 UMD3.1
BTA-37834-no-rs-
0_B_F_1511540521

BTA-73797-NO-RS Discovery rs41590761 ss61490756 T/C A/G 5 64190317 UMD3.1
BTA-73797-no-rs-
0_B_F_1544347852
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BTA-85566-NO-RS Discovery rs43743037 ss61562356 A/G A/G 5 66040455 UMD3.1
BTA-85566-no-rs-
0_T_F_1511550972

BTA-89424-NO-RS Discovery rs109089295 ss61564393 T/C A/G 5 16666769 UMD3.1
BTA-89424-no-rs-
0_T_R_1511558042

BTB-01495784 Discovery rs42616286 ss64388054 T/C A/G 5 34101843 UMD3.1 BTB-01495784-0_B_F_1544360158

HAPMAP33479-BTA-137049 Discovery rs109840696 ss117967832 A/G A/G 5 15224660 UMD3.1
Hapmap33479-BTA-137049-
0_B_R_1544361458

HAPMAP39103-BTA-111886 Discovery rs41611298 ss61518129 A/C A/C 5 91346899 UMD3.1
Hapmap39103-BTA-111886-
0_T_F_1511627344

HAPMAP40581-BTA-73771 Discovery rs109701457 ss61555894 A/G A/G 5 67153683 UMD3.1
Hapmap40581-BTA-73771-
0_T_F_1511629002

HAPMAP44400-BTA-72792 Discovery rs41587982 ss61490476 A/G A/G 5 15696963 UMD3.1
Hapmap44400-BTA-72792-
0_T_F_1509273674

HAPMAP47185-BTA-114173 Discovery rs41573130 ss61473714 T/C A/G 5 99044605 UMD3.1
Hapmap47185-BTA-114173-
0_B_F_1511577057

HAPMAP50837-BTA-98392 Discovery rs41593990 ss61497060 T/C A/G 5 46995137 UMD3.1
Hapmap50837-BTA-98392-
0_B_F_1509318315

HAPMAP51304-BTA-74559 Discovery rs41591921 ss61490918 A/G A/G 5 93718582 UMD3.1
Hapmap51304-BTA-74559-
0_T_F_1511602314

HAPMAP59828-RS29027014 Discovery rs29027014 ss38329400 T/C A/G 5 66830677 UMD3.1
Hapmap59828-rs29027014-
0_T_R_1509289834

HAPMAP60420-RS29010136 Discovery rs29010136 ss38324636 A/C A/C 5 112045991 UMD3.1
Hapmap60420-rs29010136-
0_B_R_1511547925

ARS-BFGL-NGS-102603 Discovery rs110351681 ss86331087 T/G A/C 7 67495781 UMD3.1
ARS-BFGL-NGS-102603-
0_B_F_1544343612

ARS-BFGL-NGS-109750 Discovery rs110303958 ss86336681 A/G A/G 7 45412030 UMD3.1
ARS-BFGL-NGS-109750-
0_B_R_1511644208

ARS-BFGL-NGS-110438 Discovery rs109370616 ss86335506 T/C A/G 7 27258897 UMD3.1
ARS-BFGL-NGS-110438-
0_B_F_1511653326

ARS-BFGL-NGS-117421 Discovery rs43494965 ss86341439 A/G A/G 7 4286714 UMD3.1
ARS-BFGL-NGS-117421-
0_B_R_1511653258

ARS-BFGL-NGS-11889 Discovery rs111029549 ss86320413 A/C A/C 7 43292715 UMD3.1
ARS-BFGL-NGS-11889-
0_T_F_1511678427
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ARS-BFGL-NGS-75852 Discovery rs109260182 ss86306495 T/C A/G 7 71545383 UMD3.1
ARS-BFGL-NGS-75852-
0_B_F_1544352212

BTA-104712-NO-RS Discovery rs41611784 ss61514411 T/G A/C 7 57011212 UMD3.1
BTA-104712-no-rs-
0_T_R_1511596874

BTA-113124-NO-RS Discovery rs43706044 ss61498638 T/C A/G 7 73290787 UMD3.1
BTA-113124-no-rs-
0_B_F_1511606763

BTA-20841-NO-RS Discovery rs41624194 ss61527534 A/G A/G 7 92201609 UMD3.1
BTA-20841-no-rs-
0_B_R_1511625217

BTB-00311926 Discovery rs43517685 ss65435347 A/G A/G 7 59651740 UMD3.1 BTB-00311926-0_T_F_1511573700

BTB-00312091 Discovery rs43520350 ss65435512 A/C A/C 7 63547825 UMD3.1 BTB-00312091-0_B_R_1511573713

BTB-00320041 Discovery rs43526579 ss65443454 T/C A/G 7 80573481 UMD3.1 BTB-00320041-0_T_R_1511582134

BTB-00327755 Discovery rs43528937 ss65451163 T/C A/G 7 76497957 UMD3.1 BTB-00327755-0_B_F_1511580653

BTB-00955215 Discovery rs42118405 ss63104298 T/C A/G 7 106043966 UMD3.1 BTB-00955215-0_B_F_1511588527

BTB-01130079 Discovery rs42284419 ss63606117 A/C A/C 7 58255324 UMD3.1 BTB-01130079-0_T_F_1544359883

BTB-01172317 Discovery rs42326854 ss63732749 A/G A/G 7 36127497 UMD3.1 BTB-01172317-0_T_F_1511598710

BTB-01453354 Discovery rs42579108 ss64303872 A/G A/G 7 77038018 UMD3.1 BTB-01453354-0_T_F_1511623182

BTB-01920914 Discovery rs43026255 ss64937240 A/G A/G 7 86936090 UMD3.1 BTB-01920914-0_B_R_1544360918

HAPMAP30362-BTA-79378 Discovery rs41605127 ss61504352 A/G A/G 7 59353807 UMD3.1
Hapmap30362-BTA-79378-
0_B_R_1544359594

HAPMAP33032-BTA-148803 Discovery rs42277425 ss117969067 A/G A/G 7 68830299 UMD3.1
Hapmap33032-BTA-148803-
0_T_F_1511592802

HAPMAP50109-BTA-79983 Discovery rs41656547 ss61559313 T/C A/G 7 81964652 UMD3.1
Hapmap50109-BTA-79983-
0_T_R_1511601812

HAPMAP50113-BTA-80661 Discovery rs41597420 ss61492473 A/G A/G 7 8860921 UMD3.1
Hapmap50113-BTA-80661-
0_B_R_1509285709
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UA-IFASA-4904 Discovery rs29015019 ss117963926 T/C A/G 7 35153271 UMD3.1
UA-IFASA-4904-
0_T_R_1511687421

ARS-BFGL-NGS-106379 Discovery rs42390350 ss86307964 T/C A/G 8 113159018 UMD3.1
ARS-BFGL-NGS-106379-
0_B_F_1511679852

ARS-BFGL-NGS-108099 Discovery rs109279813 ss86317401 T/C A/G 8 23116314 UMD3.1
ARS-BFGL-NGS-108099-
0_T_R_1511672675

ARS-BFGL-NGS-108549 Discovery rs110503484 ss86306174 T/C A/G 8 82311830 UMD3.1
ARS-BFGL-NGS-108549-
0_T_R_1544343919

ARS-BFGL-NGS-110811 Discovery rs110481266 ss86339546 T/C A/G 8 69343704 UMD3.1
ARS-BFGL-NGS-110811-
0_T_R_1511637675

ARS-BFGL-NGS-111788 Discovery rs43578821 ss86340085 G/C C/G 8 101231366 UMD3.1
ARS-BFGL-NGS-111788-
0_B_F_1511638894

ARS-BFGL-NGS-117122 Discovery rs109443931 ss86340374 A/G A/G 8 20608192 UMD3.1
ARS-BFGL-NGS-117122-
0_T_F_1511654401

ARS-BFGL-NGS-16925 Discovery rs110070404 ss86323536 T/C A/G 8 64476783 UMD3.1
ARS-BFGL-NGS-16925-
0_T_R_1544345763

ARS-BFGL-NGS-30559 Discovery rs110282071 ss86312018 A/G A/G 8 51719716 UMD3.1
ARS-BFGL-NGS-30559-
0_T_F_1544347535

ARS-BFGL-NGS-37680 Discovery rs43773249 ss86315576 A/C A/C 8 55778679 UMD3.1
ARS-BFGL-NGS-37680-
0_B_R_1511681890

ARS-BFGL-NGS-44611 Discovery rs110839325 ss86294603 A/G A/G 8 60225941 UMD3.1
ARS-BFGL-NGS-44611-
1_B_R_2128295788

ARS-BFGL-NGS-71395 Discovery rs42216771 ss86301528 A/G A/G 8 24707157 UMD3.1
ARS-BFGL-NGS-71395-
0_B_R_1511672420

ARS-BFGL-NGS-92824 Discovery rs111025793 ss86323461 A/G A/G 8 111713971 UMD3.1
ARS-BFGL-NGS-92824-
0_B_R_1511689454

BTA-101724-NO-RS Discovery rs41616289 ss61512891 T/C A/G 8 93896073 UMD3.1
BTA-101724-no-rs-
0_B_F_1511597053

BTA-80863-NO-RS Discovery rs41658821 ss61559804 G/C C/G 8 22130988 UMD3.1
BTA-80863-no-rs-
0_B_F_1511551119

BTB-00095699 Discovery rs43303344 ss65219838 T/C A/G 8 15534805 UMD3.1 BTB-00095699-0_T_R_1544353945

BTB-00285653 Discovery rs43499009 ss65409130 T/C A/G 8 30036807 UMD3.1 BTB-00285653-0_T_R_1511581890
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BTB-00431734 Discovery rs43640778 ss65554940 A/G A/G 8 110042671 UMD3.1 BTB-00431734-0_B_R_1511580629

BTB-01109703 Discovery rs42264490 ss63545166 A/G A/G 8 26899147 UMD3.1 BTB-01109703-0_T_F_1544357833

BTB-01276763 Discovery rs42400277 ss63951620 A/C A/C 8 3798414 UMD3.1 BTB-01276763-0_T_F_1511617542

BTB-01944037 Discovery rs43053569 ss64960232 A/G A/G 8 108772548 UMD3.1 BTB-01944037-0_B_R_1511543993

HAPMAP24224-BTA-93350 Discovery rs41606159 ss61505413 A/C A/C 8 65960156 UMD3.1
Hapmap24224-BTA-93350-
0_T_F_1510717348

HAPMAP39690-BTA-82650 Discovery rs41590921 ss61492973 A/C A/C 8 104829510 UMD3.1
Hapmap39690-BTA-82650-
0_B_R_1511627385

HAPMAP45337-BTA-109277 Discovery rs41618019 ss61516718 G/C C/G 8 4955143 UMD3.1
Hapmap45337-BTA-109277-
0_B_F_1509286771

HAPMAP49049-BTA-119736 Discovery rs41571461 ss61475068 T/C A/G 8 55892688 UMD3.1
Hapmap49049-BTA-119736-
0_T_R_1511602078

HAPMAP49333-BTA-82773 Discovery rs41609510 ss61510981 A/G A/G 8 109321402 UMD3.1
Hapmap49333-BTA-82773-
0_T_F_1509295000

HAPMAP57430-RS29016504 Discovery rs29016504 ss38333008 A/G A/G 8 1154683 UMD3.1
Hapmap57430-rs29016504-
0_B_R_1509324941

HAPMAP58894-RS29013940 Discovery rs29013940 ss38322841 T/C A/G 8 99957737 UMD3.1
Hapmap58894-rs29013940-
0_B_F_1509290019

HAPMAP58990-RS29020862 Discovery rs29020862 ss38328553 T/C A/G 8 9962339 UMD3.1
Hapmap58990-rs29020862-
0_B_F_1509309093

UA-IFASA-6154 Discovery rs41590851 ss117964020 T/C A/G 8 104158107 UMD3.1
UA-IFASA-6154-
0_B_F_1511686662

ARS-BFGL-BAC-14220 Discovery rs109677705 ss105240266 A/G A/G 11 13914771 UMD3.1
ARS-BFGL-BAC-14220-
0_B_R_1511664100

ARS-BFGL-NGS-10436 Discovery rs109880920 ss86289220 T/C A/G 11 26982927 UMD3.1
ARS-BFGL-NGS-10436-
0_T_R_1511673221

ARS-BFGL-NGS-109752 Discovery rs109391965 ss86335949 T/G A/C 11 95322986 UMD3.1
ARS-BFGL-NGS-109752-
0_T_R_1511652505

ARS-BFGL-NGS-111691 Discovery rs41597473 ss86340494 T/G A/C 11 44844492 UMD3.1
ARS-BFGL-NGS-111691-
0_B_F_1511638000
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ARS-BFGL-NGS-112130 Discovery rs109194444 ss86335992 T/C A/G 11 102548124 UMD3.1
ARS-BFGL-NGS-112130-
0_T_R_1511638829

ARS-BFGL-NGS-114087 Discovery rs110374329 ss86336971 A/G A/G 11 64057850 UMD3.1
ARS-BFGL-NGS-114087-
0_T_F_1511647909

ARS-BFGL-NGS-116589 Discovery rs109391018 ss86341591 A/G A/G 11 100901534 UMD3.1
ARS-BFGL-NGS-116589-
0_T_F_1511654293

ARS-BFGL-NGS-117672 Discovery rs109144352 ss86339235 T/C A/G 11 31332721 UMD3.1
ARS-BFGL-NGS-117672-
0_B_F_1511653664

ARS-BFGL-NGS-24591 Discovery rs110734659 ss86314415 A/G A/G 11 42330073 UMD3.1
ARS-BFGL-NGS-24591-
0_B_R_1511656038

ARS-BFGL-NGS-28681 Discovery rs109732456 ss86289852 T/C A/G 11 101522062 UMD3.1
ARS-BFGL-NGS-28681-
0_T_R_1511665277

ARS-BFGL-NGS-41117 Discovery rs109850773 ss86321402 T/C A/G 11 6724678 UMD3.1
ARS-BFGL-NGS-41117-v2-
1_B_F_1924248854

ARS-BFGL-NGS-5662 Discovery rs110152455 ss86292486 T/C A/G 11 83028893 UMD3.1
ARS-BFGL-NGS-5662-
0_T_R_1511646541

ARS-BFGL-NGS-66512 Discovery rs110248771 ss86297019 A/G A/G 11 36983331 UMD3.1
ARS-BFGL-NGS-66512-
0_T_F_1511657289

ARS-BFGL-NGS-68030 Discovery rs43659115 ss86298860 T/C A/G 11 1901787 UMD3.1
ARS-BFGL-NGS-68030-
0_T_R_1511657421

ARS-BFGL-NGS-68850 Discovery rs42274427 ss86298915 T/C A/G 11 5252617 UMD3.1
ARS-BFGL-NGS-68850-
0_T_R_1511656561

BTA-99659-NO-RS Discovery rs41596833 ss61497406 T/C A/G 11 30945111 UMD3.1
BTA-99659-no-rs-
0_B_F_1511576291

BTB-00458773 Discovery rs43663587 ss65581933 A/C A/C 11 10753131 UMD3.1 BTB-00458773-0_B_R_1511574455

BTB-00474688 Discovery rs43680229 ss65597810 T/C A/G 11 50431031 UMD3.1 BTB-00474688-0_B_F_1511574523

BTB-01397485 Discovery rs42520028 ss64192391 T/C A/G 11 33236456 UMD3.1 BTB-01397485-0_T_R_1511613640

BTB-01426876 Discovery rs42552262 ss64251080 T/C A/G 11 34482175 UMD3.1 BTB-01426876-0_B_F_1544360628

HAPMAP22963-BTA-91941 Discovery rs41604980 ss61505330 T/G A/C 11 1806374 UMD3.1
Hapmap22963-BTA-91941-
0_T_R_1544359493
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HAPMAP33373-BTA-148341 Discovery rs110590483 ss117970339 A/G A/G 11 39437937 UMD3.1
Hapmap33373-BTA-148341-
0_T_F_1544359173

HAPMAP43815-BTA-23051 Discovery rs41626586 ss61528544 T/C A/G 11 44583035 UMD3.1
Hapmap43815-BTA-23051-
0_B_F_1511566041

HAPMAP48543-BTA-98093 Discovery rs41668260 ss61568981 A/G A/G 11 59319163 UMD3.1
Hapmap48543-BTA-98093-
0_B_R_1511577685

ARS-BFGL-BAC-11276 Discovery rs110053849 ss105237002 A/G A/G 13 2153905 UMD3.1
ARS-BFGL-BAC-11276-
0_B_R_1511657522

ARS-BFGL-NGS-103379 Discovery rs42580320 ss86330316 T/C A/G 13 3764223 UMD3.1
ARS-BFGL-NGS-103379-
0_T_R_1511673423

ARS-BFGL-NGS-108308 Discovery rs109618623 ss86289651 T/G A/C 13 28999095 UMD3.1
ARS-BFGL-NGS-108308-
0_T_R_1511677715

ARS-BFGL-NGS-111777 Discovery rs109436345 ss86340999 T/C A/G 13 35029615 UMD3.1
ARS-BFGL-NGS-111777-
0_T_R_1511638753

ARS-BFGL-NGS-112625 Discovery rs109238076 ss86337827 T/C A/G 13 74579327 UMD3.1
ARS-BFGL-NGS-112625-
0_B_F_1511648424

ARS-BFGL-NGS-11585 Discovery rs109418164 ss86324125 A/C A/C 13 17407043 UMD3.1
ARS-BFGL-NGS-11585-
0_T_F_1511680535

ARS-BFGL-NGS-118453 Discovery rs110768475 ss86339738 A/G A/G 13 74179277 UMD3.1
ARS-BFGL-NGS-118453-
0_B_R_1511653594

ARS-BFGL-NGS-22052 Discovery rs43708211 ss86340346 T/C A/G 13 61559991 UMD3.1
ARS-BFGL-NGS-22052-
0_B_F_1511650196

ARS-BFGL-NGS-28202 Discovery rs110452193 ss86314069 A/G A/G 13 38359460 UMD3.1
ARS-BFGL-NGS-28202-
0_T_F_1511656087

ARS-BFGL-NGS-29144 Discovery rs41689621 ss86280267 C/G C/G 13 40606621 UMD3.1
ARS-BFGL-NGS-29144-
0_T_F_1511665803

ARS-BFGL-NGS-36793 Discovery rs111027602 ss86273810 A/G A/G 13 80239131 UMD3.1
ARS-BFGL-NGS-36793-
0_T_F_1511674227

ARS-BFGL-NGS-36852 Discovery rs110779743 ss86296804 A/G A/G 13 37210394 UMD3.1
ARS-BFGL-NGS-36852-
0_T_F_1511681003

ARS-BFGL-NGS-55042 Discovery rs109631491 ss86285379 A/G A/G 13 45510831 UMD3.1
ARS-BFGL-NGS-55042-
0_B_R_1511642286

ARS-BFGL-NGS-81428 Discovery rs110541329 ss86311680 A/G A/G 13 20735468 UMD3.1
ARS-BFGL-NGS-81428-
0_B_R_1511676410
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ARS-BFGL-NGS-84327 Discovery rs41681601 ss86314715 T/C A/G 13 5774000 UMD3.1
ARS-BFGL-NGS-84327-
0_B_F_1511690432

ARS-BFGL-NGS-92946 Discovery rs41679621 ss86323130 T/C A/G 13 16399441 UMD3.1
ARS-BFGL-NGS-92946-
0_T_R_1511691623

BTA-102818-NO-RS Discovery rs41612098 ss61513418 A/C A/C 13 83632355 UMD3.1
BTA-102818-no-rs-
0_T_F_1511596590

BTB-01124378 Discovery rs42283006 ss63589116 A/G A/G 13 6600008 UMD3.1 BTB-01124378-0_B_R_1511612899

BTB-01141508 Discovery rs42300745 ss63640372 T/G A/C 13 679009 UMD3.1 BTB-01141508-0_T_R_1544355623

BTB-01141770 Discovery rs42303607 ss63641158 T/C A/G 13 777430 UMD3.1 BTB-01141770-0_T_R_1544349343

BTB-01656080 Discovery rs42771121 ss64674033 A/G A/G 13 51621880 UMD3.1 BTB-01656080-0_B_R_1544359918

HAPMAP23870-BTA-128381 Discovery rs41690422 ss117970697 T/G A/C 13 43427963 UMD3.1
Hapmap23870-BTA-128381-
0_B_F_1509277687

HAPMAP26649-BTA-128159 Discovery rs41679704 ss117970743 T/C A/G 13 19734286 UMD3.1
Hapmap26649-BTA-128159-
0_T_R_1509296202

HAPMAP50266-BTA-13664 Discovery rs29018622 ss38335716 A/G A/G 13 18536707 UMD3.1
Hapmap50266-BTA-13664-
0_B_R_1511602957

HAPMAP54459-RS29016219 Discovery rs29016219 ss38332719 A/G A/G 13 12436043 UMD3.1
Hapmap54459-rs29016219-
0_T_F_1509330608

HAPMAP57586-RS29015232 Discovery rs29015232 ss38326931 T/C A/G 13 6396120 UMD3.1
Hapmap57586-rs29015232-
0_B_F_1509325299

HAPMAP59420-SS46527113 Discovery rs41255656 ss46527113 A/G A/G 13 35533998 UMD3.1
Hapmap59420-ss46527113-
0_T_F_1511547718

ARS-BFGL-NGS-103691 Discovery rs109895974 ss86330883 A/G A/G 19 53473744 UMD3.1
ARS-BFGL-NGS-103691-
0_T_F_1511670483

ARS-BFGL-NGS-1097 Discovery rs110474375 ss86274483 T/C A/G 19 34836416 UMD3.1
ARS-BFGL-NGS-1097-
0_B_F_1511679994

ARS-BFGL-NGS-112392 Discovery rs41925019 ss86338991 T/G A/C 19 56341205 UMD3.1
ARS-BFGL-NGS-112392-
0_T_R_1511647715

ARS-BFGL-NGS-114067 Discovery rs110706642 ss86339580 T/C A/G 19 46117735 UMD3.1
ARS-BFGL-NGS-114067-
0_B_F_1511648466
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ARS-BFGL-NGS-12595 Discovery rs109076010 ss86292850 T/C A/G 19 55101341 UMD3.1
ARS-BFGL-NGS-12595-
0_T_R_1511682675

ARS-BFGL-NGS-16504 Discovery rs110727417 ss86305593 A/C A/C 19 55967853 UMD3.1
ARS-BFGL-NGS-16504-
0_B_R_1544345388

ARS-BFGL-NGS-28504 Discovery rs109751693 ss86285474 A/G A/G 19 44403315 UMD3.1
ARS-BFGL-NGS-28504-
0_T_F_1511665453

ARS-BFGL-NGS-32769 Discovery rs110865656 ss86300067 T/C A/G 19 22346456 UMD3.1
ARS-BFGL-NGS-32769-
0_T_R_1511665755

ARS-BFGL-NGS-32846 Discovery rs109282926 ss86335598 A/G A/G 19 63560230 UMD3.1
ARS-BFGL-NGS-32846-
0_T_F_1511675469

ARS-BFGL-NGS-33000 Discovery rs110046289 ss86296211 A/G A/G 19 10542886 UMD3.1
ARS-BFGL-NGS-33000-
0_B_R_1544347646

ARS-BFGL-NGS-42338 Discovery rs110407219 ss86295481 A/G A/G 19 17326249 UMD3.1
ARS-BFGL-NGS-42338-
0_T_F_1544350037

ARS-BFGL-NGS-45547 Discovery rs42429829 ss86306230 A/G A/G 19 62478817 UMD3.1
ARS-BFGL-NGS-45547-
0_B_R_1511683056

ARS-BFGL-NGS-6269 Discovery rs110000667 ss86295403 A/G A/G 19 29411883 UMD3.1
ARS-BFGL-NGS-6269-
0_T_F_1511650625

ARS-BFGL-NGS-64451 Discovery rs110466604 ss86294159 T/C A/G 19 60407194 UMD3.1
ARS-BFGL-NGS-64451-
0_B_F_1511650804

ARS-BFGL-NGS-73980 Discovery rs110514489 ss86304368 T/C A/G 19 51419352 UMD3.1
ARS-BFGL-NGS-73980-
0_T_R_1511671939

BTA-118486-NO-RS Discovery rs41572555 ss61474763 T/C A/G 19 21716537 UMD3.1
BTA-118486-no-rs-
0_T_R_1511614140

BTB-00736933 Discovery rs41895988 ss62513857 A/C A/C 19 8280552 UMD3.1 BTB-00736933-0_B_R_1544355214

HAPMAP26973-BTA-147422 Discovery rs110392985 ss117972526 T/C A/G 19 12340926 UMD3.1
Hapmap26973-BTA-147422-
0_T_R_1510727894

HAPMAP40170-BTA-20573 Discovery rs41623352 ss117972620 T/G A/C 19 19175183 UMD3.1
Hapmap40170-BTA-20573-
0_B_F_1511628169

HAPMAP42556-BTA-45815 Discovery rs41636899 ss61540754 T/C A/G 19 51445450 UMD3.1
Hapmap42556-BTA-45815-
0_T_R_1509324776

HAPMAP46758-BTA-108921 Discovery rs41571534 ss61472509 A/G A/G 19 26182297 UMD3.1
Hapmap46758-BTA-108921-
0_T_F_1511576932
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HAPMAP57648-RS29022376 Discovery rs29022376 ss38330872 A/G A/G 19 22709090 UMD3.1
Hapmap57648-rs29022376-
0_B_R_1511547537

HAPMAP58587-SS46526997 Discovery rs41255542 ss46526997 A/G A/G 19 24972085 UMD3.1
Hapmap58587-ss46526997-
0_T_F_1511547114

UA-IFASA-7987 Discovery rs41640012 ss117965319 A/G A/G 19 18799689 UMD3.1
UA-IFASA-7987-
0_T_F_1511687285

UA-IFASA-8658 Discovery rs41665355 ss117965384 T/G A/C 19 47415500 UMD3.1
UA-IFASA-8658-
1_T_R_2128295787

ARS-BFGL-NGS-104603 Discovery rs110316813 ss86335025 A/G A/G 21 2918184 UMD3.1
ARS-BFGL-NGS-104603-
0_B_R_1544344492

ARS-BFGL-NGS-109907 Discovery rs110229647 ss86337107 T/C A/G 21 12539191 UMD3.1
ARS-BFGL-NGS-109907-
0_B_F_1511638976

ARS-BFGL-NGS-114538 Discovery rs109726203 ss86339325 T/C A/G 21 70521657 UMD3.1
ARS-BFGL-NGS-114538-
0_T_R_1511647835

ARS-BFGL-NGS-115346 Discovery rs109826517 ss86339596 T/C A/G 21 67515244 UMD3.1
ARS-BFGL-NGS-115346-
0_B_F_1511647540

ARS-BFGL-NGS-115598 Discovery rs110842067 ss86340340 T/C A/G 21 62709685 UMD3.1
ARS-BFGL-NGS-115598-
0_T_R_1511654275

ARS-BFGL-NGS-117619 Discovery rs110351726 ss86338139 A/G A/G 21 31035761 UMD3.1
ARS-BFGL-NGS-117619-
0_T_F_1511653035

ARS-BFGL-NGS-13360 Discovery rs42267294 ss86340145 A/G A/G 21 30118274 UMD3.1
ARS-BFGL-NGS-13360-
0_T_F_1511639523

ARS-BFGL-NGS-16249 Discovery rs109396729 ss86298800 T/C A/G 21 10944434 UMD3.1
ARS-BFGL-NGS-16249-
0_B_F_1511639348

ARS-BFGL-NGS-22685 Discovery rs110574752 ss86306574 T/C A/G 21 46877052 UMD3.1
ARS-BFGL-NGS-22685-v2-
1_T_R_1924247540

ARS-BFGL-NGS-23813 Discovery rs109453755 ss86326298 A/C A/C 21 42540260 UMD3.1
ARS-BFGL-NGS-23813-
0_B_R_1544346514

ARS-BFGL-NGS-25959 Discovery rs109290113 ss86298390 T/C A/G 21 64354251 UMD3.1
ARS-BFGL-NGS-25959-
0_T_R_1511656249

ARS-BFGL-NGS-2644 Discovery rs110204931 ss86308993 T/C A/G 21 70608408 UMD3.1
ARS-BFGL-NGS-2644-
0_T_R_1511660597

ARS-BFGL-NGS-37484 Discovery rs110976149 ss86325665 T/C A/G 21 68683196 UMD3.1
ARS-BFGL-NGS-37484-
0_B_F_1544347466
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ARS-BFGL-NGS-44686 Discovery rs110105912 ss86311678 T/C A/G 21 9190518 UMD3.1
ARS-BFGL-NGS-44686-
0_T_R_1544350625

ARS-BFGL-NGS-8229 Discovery rs41970500 ss86321762 T/C A/G 21 22156279 UMD3.1
ARS-BFGL-NGS-8229-
0_B_F_1511685614

BTB-00806621 Discovery rs43725759 ss62700450 A/G A/G 21 18912588 UMD3.1 BTB-00806621-0_B_R_1511584271

BTB-01303828 Discovery rs42428520 ss64005684 T/C A/G 21 37143433 UMD3.1 BTB-01303828-0_T_R_1544355703

BTB-01375460 Discovery rs42499708 ss64148441 A/G A/G 21 51325226 UMD3.1 BTB-01375460-0_B_R_1544360150

HAPMAP26512-BTA-52638 Discovery rs41608374 ss61502567 T/C A/G 21 55483469 UMD3.1
Hapmap26512-BTA-52638-
0_B_F_1510715283

HAPMAP38899-BTA-52139 Discovery rs41641697 ss61544199 A/C A/C 21 36492508 UMD3.1
Hapmap38899-BTA-52139-
0_B_R_1509288055

HAPMAP52072-RS29018920 Discovery rs29018920 ss38336017 A/C A/C 21 2333804 UMD3.1
Hapmap52072-rs29018920-
0_T_F_1544359377

HAPMAP53212-RS29015272 Discovery rs29015272 ss38326971 T/C A/G 21 25704052 UMD3.1
Hapmap53212-rs29015272-
0_B_F_1511601897

HAPMAP57137-RS29011525 Discovery rs29011525 ss38325820 T/C A/G 21 18454966 UMD3.1
Hapmap57137-rs29011525-
0_T_R_1509328136

ARS-BFGL-BAC-693 MS Imputation rs109384003 ss105301409 A/G A/G 1 132555764 UMD3.1
ARS-BFGL-BAC-693_dup-
0_T_F_2253193347

ARS-BFGL-NGS-10202 MS Imputation rs110639763 ss86303189 T/C A/G 9 10838261 UMD3.1
ARS-BFGL-NGS-10202-
128_B_F_2255834324

ARS-BFGL-NGS-104549 MS Imputation rs108944935 ss86334663 A/G A/G 21 57731221 UMD3.1
ARS-BFGL-NGS-104549-
128_B_R_2255834337

ARS-BFGL-NGS-104746 MS Imputation rs109256605 ss86334364 T/C A/G 5 56618321 UMD3.1
ARS-BFGL-NGS-104746-
0_B_F_1511670474

ARS-BFGL-NGS-110521 MS Imputation rs109552147 ss86340012 G/C C/G 18 65447640 UMD3.1
ARS-BFGL-NGS-110521_dup-
0_T_R_2253187373

ARS-BFGL-NGS-113982 MS Imputation rs43335481 ss86340459 A/G A/G 3 33182228 UMD3.1
ARS-BFGL-NGS-113982-
0_T_F_1511643029

ARS-BFGL-NGS-114597 MS Imputation rs110308812 ss86338509 A/C A/C 19 56533680 UMD3.1
ARS-BFGL-NGS-114597-
0_B_R_1511644294
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ARS-BFGL-NGS-117167 MS Imputation rs110897956 ss86337514 T/G A/C 23 39157565 UMD3.1
ARS-BFGL-NGS-117167-
0_B_F_1511653938

ARS-BFGL-NGS-119234 MS Imputation rs109213237 ss86335686 A/C A/C 5 56876453 UMD3.1
ARS-BFGL-NGS-119234-
128_T_F_2255834309

ARS-BFGL-NGS-119716 MS Imputation rs109025111 ss86340035 T/C A/G 21 57765296 UMD3.1
ARS-BFGL-NGS-119716-
1_B_F_2128031538

ARS-BFGL-NGS-12528 MS Imputation rs109973478 ss86299194 A/G A/G 5 56515069 UMD3.1
ARS-BFGL-NGS-12528_dup-
0_T_F_2253187954

ARS-BFGL-NGS-13463 MS Imputation rs110623387 ss86274062 T/G A/C 16 25748026 UMD3.1
ARS-BFGL-NGS-13463-
0_B_F_1511639370

ARS-BFGL-NGS-14671 MS Imputation rs109499295 ss86319955 A/G A/G 3 32922670 UMD3.1
ARS-BFGL-NGS-14671-
128_B_R_2255834261

ARS-BFGL-NGS-14781 MS Imputation rs111027205 ss86285054 A/G A/G 5 56766165 UMD3.1
ARS-BFGL-NGS-14781-
0_B_R_1544345406

ARS-BFGL-NGS-15866 MS Imputation rs109611350 ss86302425 T/G A/C 1 132591352 UMD3.1
ARS-BFGL-NGS-15866-
128_B_F_2255766561

ARS-BFGL-NGS-17513 MS Imputation rs109383864 ss86286049 T/C A/G 9 10961715 UMD3.1
ARS-BFGL-NGS-17513_dup-
0_T_R_2253186707

ARS-BFGL-NGS-2501 MS Imputation rs110706696 ss86336793 A/C A/C 15 24208838 UMD3.1
ARS-BFGL-NGS-2501_dup-
0_B_R_2253181713

ARS-BFGL-NGS-32306 MS Imputation rs110504889 ss86303784 A/G A/G 20 21967184 UMD3.1
ARS-BFGL-NGS-32306-
0_T_F_1511666633

ARS-BFGL-NGS-33925 MS Imputation rs109536727 ss86284581 A/G A/G 19 56558475 UMD3.1
ARS-BFGL-NGS-33925-
0_B_R_1511674338

ARS-BFGL-NGS-34923 MS Imputation rs110830358 ss86304896 A/G A/G 20 22093001 UMD3.1
ARS-BFGL-NGS-34923-
128_T_F_2255834381

ARS-BFGL-NGS-37095 MS Imputation rs110776878 ss86287434 A/G A/G 1 132497074 UMD3.1
ARS-BFGL-NGS-37095-
0_B_R_1511674016

ARS-BFGL-NGS-38953 MS Imputation rs109847261 ss86301721 T/C A/G 3 32988739 UMD3.1
ARS-BFGL-NGS-38953-
Unknown_T_R_IFB1197146142:0

ARS-BFGL-NGS-39863 MS Imputation rs110786975 ss86301249 T/C A/G 21 57523947 UMD3.1
ARS-BFGL-NGS-39863-
0_T_R_1511684171

ARS-BFGL-NGS-41408 MS Imputation rs111020559 ss86310438 T/C A/G 2 124137395 UMD3.1
ARS-BFGL-NGS-41408_dup-
0_T_R_2253182227
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ARS-BFGL-NGS-42405 MS Imputation rs110910735 ss86322517 T/G A/C 19 56629783 UMD3.1
ARS-BFGL-NGS-42405-
128_T_R_2255834363

ARS-BFGL-NGS-4763 MS Imputation rs110847917 ss86312879 A/G A/G 5 56585423 UMD3.1
ARS-BFGL-NGS-4763-
0_B_R_1544350620

ARS-BFGL-NGS-52849 MS Imputation rs110677902 ss86283033 A/C A/C 3 32964782 UMD3.1
ARS-BFGL-NGS-52849-
128_T_F_2255766566

ARS-BFGL-NGS-54715 MS Imputation rs109125057 ss86285154 T/G A/C 2 124052334 UMD3.1
ARS-BFGL-NGS-54715-
0_B_F_1511641926

ARS-BFGL-NGS-5992 MS Imputation rs111011056 ss86317004 A/G A/G 20 22114399 UMD3.1
ARS-BFGL-NGS-5992-
0_T_F_1544351137

ARS-BFGL-NGS-62504 MS Imputation rs110767005 ss86292824 A/G A/G 2 124265089 UMD3.1
ARS-BFGL-NGS-62504-
0_B_R_1511651272

ARS-BFGL-NGS-63081 MS Imputation rs110145227 ss86292908 T/G A/C 2 124108914 UMD3.1
ARS-BFGL-NGS-63081-
0_B_F_1511652140

ARS-BFGL-NGS-64276 MS Imputation rs109437129 ss86294477 A/G A/G 23 39282627 UMD3.1
ARS-BFGL-NGS-64276-
128_T_F_2255834291

ARS-BFGL-NGS-65373 MS Imputation rs110650721 ss86295659 A/C A/C 20 22206456 UMD3.1
ARS-BFGL-NGS-65373-
128_T_F_2255766570

ARS-BFGL-NGS-65726 MS Imputation rs109843653 ss86295961 T/C A/G 19 56728476 UMD3.1
ARS-BFGL-NGS-65726-
128_T_R_2255766571

ARS-BFGL-NGS-65768 MS Imputation rs110518536 ss86295017 A/G A/G 23 39303680 UMD3.1
ARS-BFGL-NGS-65768-
0_B_R_1511651874

ARS-BFGL-NGS-68709 MS Imputation rs110571632 ss86298366 T/C A/G 21 57603552 UMD3.1
ARS-BFGL-NGS-68709_dup-
0_T_R_2253182321

ARS-BFGL-NGS-69065 MS Imputation rs109344577 ss86299708 T/C A/G 3 33040502 UMD3.1
ARS-BFGL-NGS-69065-
128_B_F_2255834303

ARS-BFGL-NGS-87354 MS Imputation rs109975348 ss86318269 A/G A/G 23 39383906 UMD3.1
ARS-BFGL-NGS-87354-
0_T_F_1511689871

ARS-BFGL-NGS-87397 MS Imputation rs110333174 ss86318346 A/G A/G 15 24167440 UMD3.1
ARS-BFGL-NGS-87397-
0_T_F_1511690833

ARS-BFGL-NGS-89862 MS Imputation rs110018891 ss86319706 T/G A/C 19 56660567 UMD3.1
ARS-BFGL-NGS-89862-
0_T_R_1511690099

BOVINEHD0100037693 MS Imputation rs132750836 ss250643014 A/G A/G 1 132339365 UMD3.1
BovineHD0100037693_dup-
1_B_R_2253182508
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BOVINEHD0100037694 MS Imputation rs134490401 ss250643015 T/C A/G 1 132340097 UMD3.1
BovineHD0100037694-
128_T_R_2255327284

BOVINEHD0100037696 MS Imputation rs132984031 ss250643017 A/G A/G 1 132343817 UMD3.1
BovineHD0100037696-
128_T_F_2255347450

BOVINEHD0100037698 MS Imputation rs135634411 ss250643019 A/G A/G 1 132347489 UMD3.1
BovineHD0100037698-
1_B_R_1763859163

BOVINEHD0100037699 MS Imputation rs136721390 ss250643020 T/C A/G 1 132350680 UMD3.1
BovineHD0100037699-
128_T_R_2255339590

BOVINEHD0100037700 MS Imputation rs134340541 ss250643021 A/G A/G 1 132370021 UMD3.1
BovineHD0100037700-
128_T_F_2255342259

BOVINEHD0100037701 MS Imputation rs135593872 ss250643022 T/C A/G 1 132370985 UMD3.1
BovineHD0100037701-
128_T_R_2255327715

BOVINEHD0100037702 MS Imputation rs133267459 ss250643023 A/G A/G 1 132372939 UMD3.1
BovineHD0100037702-
128_B_R_2255339124

BOVINEHD0100037703 MS Imputation rs134517265 ss250643024 A/G A/G 1 132373633 UMD3.1
BovineHD0100037703-
128_B_R_2255331366

BOVINEHD0100037704 MS Imputation rs137836524 ss250643025 T/C A/G 1 132375567 UMD3.1
BovineHD0100037704-
128_T_R_2255346615

BOVINEHD0100037705 MS Imputation rs110800926 ss250643026 T/C A/G 1 132380410 UMD3.1
BovineHD0100037705-
128_B_F_2255335236

BOVINEHD0100037708 MS Imputation rs136073060 ss250643028 A/G A/G 1 132390445 UMD3.1
BovineHD0100037708_dup-
1_T_F_2253182514

BOVINEHD0100037709 MS Imputation rs133782246 ss250643029 T/C A/G 1 132398347 UMD3.1
BovineHD0100037709-
1_B_F_1763859172

BOVINEHD0100037710 MS Imputation rs136046377 ss250643030 T/C A/G 1 132401905 UMD3.1
BovineHD0100037710-
128_T_R_2255322919

BOVINEHD0100037711 MS Imputation rs136498927 ss250643031 A/G A/G 1 132406194 UMD3.1
BovineHD0100037711_dup-
1_B_R_2253194827

BOVINEHD0100037712 MS Imputation rs134019125 ss250643032 A/G A/G 1 132409877 UMD3.1
BovineHD0100037712_dup-
1_B_R_2253194829

BOVINEHD0100037713 MS Imputation rs110842061 ss250643033 A/G A/G 1 132414497 UMD3.1
BovineHD0100037713-
128_B_R_2255339646

BOVINEHD0100037714 MS Imputation rs110105415 ss250643034 T/C A/G 1 132417157 UMD3.1
BovineHD0100037714-
1_B_F_1763859178
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BOVINEHD0100037715 MS Imputation rs109735870 ss250643035 A/G A/G 1 132418749 UMD3.1
BovineHD0100037715-
128_T_F_2255342570

BOVINEHD0100037716 MS Imputation rs137450026 ss250643036 A/G A/G 1 132429135 UMD3.1
BovineHD0100037716-
128_B_R_2255347066

BOVINEHD0100037717 MS Imputation rs110780049 ss250643037 T/C A/G 1 132433521 UMD3.1
BovineHD0100037717-
1_B_F_1763859182

BOVINEHD0100037718 MS Imputation rs109627163 ss250643038 A/C A/C 1 132437217 UMD3.1
BovineHD0100037718-
128_T_F_2255351888

BOVINEHD0100037719 MS Imputation rs109241307 ss250643039 T/G A/C 1 132439806 UMD3.1
BovineHD0100037719-
128_T_R_2255327338

BOVINEHD0100037720 MS Imputation rs109998859 ss250643040 A/G A/G 1 132451691 UMD3.1
BovineHD0100037720-
128_B_R_2255342455

BOVINEHD0100037722 MS Imputation rs110510824 ss250643041 A/G A/G 1 132456625 UMD3.1
BovineHD0100037722-
128_B_R_2255332355

BOVINEHD0100037725 MS Imputation rs110494880 ss250643042 A/G A/G 1 132467763 UMD3.1
BovineHD0100037725-
1_B_R_1763859189

BOVINEHD0100037726 MS Imputation rs136718862 ss250643043 A/G A/G 1 132469256 UMD3.1
BovineHD0100037726-
128_B_R_2255332609

BOVINEHD0100037727 MS Imputation rs134803695 ss250643044 A/G A/G 1 132470233 UMD3.1
BovineHD0100037727-
1_B_R_1763859193

BOVINEHD0100037728 MS Imputation rs110041386 ss250643045 T/C A/G 1 132476341 UMD3.1
BovineHD0100037728-
128_T_R_2255352639

BOVINEHD0100037729 MS Imputation rs133433930 ss250643046 A/G A/G 1 132480247 UMD3.1
BovineHD0100037729-
1_B_R_1763859195

BOVINEHD0100037730 MS Imputation rs109794803 ss250643047 A/G A/G 1 132484240 UMD3.1
BovineHD0100037730-
1_B_R_1763859197

BOVINEHD0100037731 MS Imputation rs136530161 ss250643048 A/G A/G 1 132487633 UMD3.1
BovineHD0100037731-
128_B_R_2255334763

BOVINEHD0100037732 MS Imputation rs108980751 ss250643049 A/G A/G 1 132491191 UMD3.1
BovineHD0100037732-
128_T_F_2255337370

BOVINEHD0100037733 MS Imputation rs137454952 ss250643050 T/G A/C 1 132498578 UMD3.1
BovineHD0100037733_dup-
1_T_R_2253194841

BOVINEHD0100037734 MS Imputation rs110264752 ss250643051 A/G A/G 1 132505611 UMD3.1
BovineHD0100037734-
128_T_F_2255338315
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BOVINEHD0100037735 MS Imputation rs136874486 ss250643052 T/C A/G 1 132507347 UMD3.1
BovineHD0100037735-
128_T_R_2255350877

BOVINEHD0100037736 MS Imputation rs135423414 ss250643053 T/C A/G 1 132512485 UMD3.1
BovineHD0100037736-
128_B_F_2255331207

BOVINEHD0100037737 MS Imputation rs132926301 ss250643054 A/C A/C 1 132521413 UMD3.1
BovineHD0100037737-
128_B_R_2255343123

BOVINEHD0100037738 MS Imputation rs133694135 ss250643055 T/C A/G 1 132527877 UMD3.1
BovineHD0100037738-
1_T_R_1763639428

BOVINEHD0100037741 MS Imputation rs132677090 ss250643057 A/G A/G 1 132531726 UMD3.1
BovineHD0100037741-
128_B_R_2255338452

BOVINEHD0100037742 MS Imputation rs134382459 ss250643058 T/C A/G 1 132532832 UMD3.1
BovineHD0100037742-
128_T_R_2255348498

BOVINEHD0100037743 MS Imputation rs109849408 ss250643059 T/C A/G 1 132533658 UMD3.1
BovineHD0100037743-
128_B_F_2255337711

BOVINEHD0100037744 MS Imputation rs110208777 ss250643060 A/C A/C 1 132536174 UMD3.1
BovineHD0100037744-
1_T_F_1763639449

BOVINEHD0100037748 MS Imputation rs109095894 ss250643064 A/C A/C 1 132544411 UMD3.1
BovineHD0100037748-
128_B_R_2255351512

BOVINEHD0100037749 MS Imputation rs136228157 ss250643065 A/G A/G 1 132545792 UMD3.1
BovineHD0100037749-
128_B_R_2255342465

BOVINEHD0100037751 MS Imputation rs109489071 ss250643067 A/C A/C 1 132552990 UMD3.1
BovineHD0100037751-
128_T_F_2255331987

BOVINEHD0100037752 MS Imputation rs137807292 ss250643068 A/G A/G 1 132555083 UMD3.1
BovineHD0100037752-
128_B_R_2255347876

BOVINEHD0100037753 MS Imputation rs133770311 ss250643069 A/G A/G 1 132556716 UMD3.1
BovineHD0100037753-
128_B_R_2255339466

BOVINEHD0100037754 MS Imputation rs137224066 ss250643070 T/C A/G 1 132563820 UMD3.1
BovineHD0100037754-
128_B_F_2255344254

BOVINEHD0100037755 MS Imputation rs135760988 ss250643071 T/G A/C 1 132566579 UMD3.1
BovineHD0100037755_dup-
1_B_F_2253182557

BOVINEHD0100037756 MS Imputation rs133930632 ss250643072 A/C A/C 1 132570640 UMD3.1
BovineHD0100037756-
128_T_F_2255339231

BOVINEHD0100037757 MS Imputation rs135175397 ss250643073 T/G A/C 1 132572701 UMD3.1
BovineHD0100037757-
128_B_F_2255326600
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BOVINEHD0100037758 MS Imputation rs132767812 ss250643074 T/C A/G 1 132585060 UMD3.1
BovineHD0100037758-
128_T_R_2255324608

BOVINEHD0100037759 MS Imputation rs109306506 ss250643075 T/C A/G 1 132593410 UMD3.1
BovineHD0100037759-
128_B_F_2255325256

BOVINEHD0100037761 MS Imputation rs135413547 ss250643076 T/G A/C 1 132598425 UMD3.1
BovineHD0100037761-
128_B_F_2255343472

BOVINEHD0100037762 MS Imputation rs109011366 ss250643077 A/G A/G 1 132600199 UMD3.1
BovineHD0100037762-
1_B_R_1763859236

BOVINEHD0100037763 MS Imputation rs134180678 ss250643078 A/G A/G 1 132609109 UMD3.1
BovineHD0100037763-
128_T_F_2255325460

BOVINEHD0100037764 MS Imputation rs136266051 ss250643079 A/C A/C 1 132610514 UMD3.1
BovineHD0100037764-
128_T_F_2255323700

BOVINEHD0100037765 MS Imputation rs109888966 ss250643080 A/G A/G 1 132612093 UMD3.1
BovineHD0100037765-
128_T_F_2255346323

BOVINEHD0100037766 MS Imputation rs109285953 ss250643081 T/G A/C 1 132613763 UMD3.1
BovineHD0100037766-
128_B_F_2255342466

BOVINEHD0100037767 MS Imputation rs136304472 ss250643082 T/C A/G 1 132617712 UMD3.1
BovineHD0100037767-
128_T_R_2255332121

BOVINEHD0100037768 MS Imputation rs110944200 ss250643083 A/G A/G 1 132625729 UMD3.1
BovineHD0100037768_dup-
1_B_R_2253194867

BOVINEHD0100037769 MS Imputation rs110255139 ss250643084 A/G A/G 1 132627173 UMD3.1
BovineHD0100037769-
128_B_R_2255338746

BOVINEHD0200036992 MS Imputation rs135981651 ss250685458 T/C A/G 2 127440677 UMD3.1
BovineHD0200036992-
128_T_R_2255327681

BOVINEHD0200036993 MS Imputation rs109508082 ss250685459 T/C A/G 2 127445878 UMD3.1
BovineHD0200036993-
1_T_R_1763823877

BOVINEHD0200036995 MS Imputation rs137793493 ss250685461 T/C A/G 2 127451903 UMD3.1
BovineHD0200036995-
128_B_F_2255325869

BOVINEHD0200036996 MS Imputation rs109752387 ss250685462 A/G A/G 2 127452476 UMD3.1
BovineHD0200036996_dup-
1_B_R_2253182719

BOVINEHD0200036997 MS Imputation rs109541061 ss250685463 T/G A/C 2 127453619 UMD3.1
BovineHD0200036997-
128_B_F_2255325988

BOVINEHD0200036998 MS Imputation rs136524312 ss250685464 T/C A/G 2 127459571 UMD3.1
BovineHD0200036998-
128_T_R_2255323355
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BOVINEHD0200036999 MS Imputation rs134068753 ss250685465 A/C A/C 2 127462908 UMD3.1
BovineHD0200036999-
128_T_F_2255346600

BOVINEHD0200037000 MS Imputation rs137410959 ss250685466 A/G A/G 2 127465481 UMD3.1
BovineHD0200037000-
1_T_F_1763823918

BOVINEHD0200037001 MS Imputation rs132844273 ss250685467 T/C A/G 2 127468992 UMD3.1
BovineHD0200037001-
128_T_R_2255328888

BOVINEHD0200037002 MS Imputation rs137072832 ss250685468 A/G A/G 2 127476802 UMD3.1
BovineHD0200037002_dup-
1_T_F_2253182728

BOVINEHD0200037003 MS Imputation rs135369853 ss250685469 A/C A/C 2 127480295 UMD3.1
BovineHD0200037003_dup-
1_T_F_2253182730

BOVINEHD0200037004 MS Imputation rs136655327 ss250685470 A/G A/G 2 127483123 UMD3.1
BovineHD0200037004-
128_T_F_2255344240

BOVINEHD0200037006 MS Imputation rs134135624 ss250685471 T/C A/G 2 127488668 UMD3.1
BovineHD0200037006-
1_T_R_1763823956

BOVINEHD0200037007 MS Imputation rs135338861 ss250685472 T/C A/G 2 127491652 UMD3.1
BovineHD0200037007_dup-
1_B_F_2253182736

BOVINEHD0200037008 MS Imputation rs110838639 ss250685473 A/C A/C 2 127496020 UMD3.1
BovineHD0200037008-
128_B_R_2255350515

BOVINEHD0200037009 MS Imputation rs110292110 ss250685474 T/C A/G 2 127498764 UMD3.1
BovineHD0200037009-
128_B_F_2255338166

BOVINEHD0200037010 MS Imputation rs137646004 ss250685475 T/C A/G 2 127499484 UMD3.1
BovineHD0200037010-
128_B_F_2255342610

BOVINEHD0200037011 MS Imputation rs133311785 ss250685476 T/C A/G 2 127503293 UMD3.1
BovineHD0200037011-
1_B_F_1764037313

BOVINEHD0200037012 MS Imputation rs137228456 ss250685477 A/G A/G 2 127506706 UMD3.1
BovineHD0200037012_dup-
1_T_F_2253194964

BOVINEHD0200037013 MS Imputation rs136251140 ss250685478 T/C A/G 2 127511169 UMD3.1
BovineHD0200037013_dup-
1_T_R_2253182746

BOVINEHD0200037014 MS Imputation rs110869940 ss250685479 T/C A/G 2 127514835 UMD3.1
BovineHD0200037014-
1_T_R_1763823980

BOVINEHD0200037016 MS Imputation rs136392525 ss250685481 A/G A/G 2 127526531 UMD3.1
BovineHD0200037016-
128_B_R_2255345385

BOVINEHD0200037017 MS Imputation rs109819333 ss250685482 T/C A/G 2 127530081 UMD3.1
BovineHD0200037017-
128_T_R_2255333399
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BOVINEHD0200037018 MS Imputation rs135429381 ss250685483 T/C A/G 2 127532867 UMD3.1
BovineHD0200037018-
1_B_F_1764037328

BOVINEHD0200037019 MS Imputation rs109456589 ss250685484 T/C A/G 2 127540073 UMD3.1
BovineHD0200037019-
128_B_F_2255345049

BOVINEHD0200037020 MS Imputation rs133761638 ss250685485 A/G A/G 2 127543487 UMD3.1
BovineHD0200037020_dup-
1_T_F_2253194971

BOVINEHD0200037021 MS Imputation rs110686814 ss250685486 A/G A/G 2 127549465 UMD3.1
BovineHD0200037021-
128_B_R_2255351963

BOVINEHD0200037022 MS Imputation rs109071956 ss250685487 T/C A/G 2 127550462 UMD3.1
BovineHD0200037022-
1_B_F_1764037337

BOVINEHD0200037023 MS Imputation rs110479598 ss250685488 A/C A/C 2 127557230 UMD3.1
BovineHD0200037023-
128_T_F_2255326271

BOVINEHD0200037024 MS Imputation rs110986208 ss250685489 T/C A/G 2 127563619 UMD3.1
BovineHD0200037024_dup-
1_B_F_2253182753

BOVINEHD0200037025 MS Imputation rs132862097 ss250685490 A/G A/G 2 127566752 UMD3.1
BovineHD0200037025-
128_B_R_2255349993

BOVINEHD0200037026 MS Imputation rs137060141 ss250685491 T/C A/G 2 127570554 UMD3.1
BovineHD0200037026-
128_B_F_2255329274

BOVINEHD0200037027 MS Imputation rs110446879 ss250685492 T/G A/C 2 127576761 UMD3.1
BovineHD0200037027-
128_T_R_2255322744

BOVINEHD0200037028 MS Imputation rs108980001 ss250685493 T/C A/G 2 127577605 UMD3.1
BovineHD0200037028-
128_T_R_2255345369

BOVINEHD0200037029 MS Imputation rs110773074 ss250685494 T/G A/C 2 127582649 UMD3.1
BovineHD0200037029_dup-
1_T_R_2253182755

BOVINEHD0200037030 MS Imputation rs137527489 ss250685495 T/C A/G 2 127588442 UMD3.1
BovineHD0200037030_dup-
1_B_F_2253182756

BOVINEHD0200037031 MS Imputation rs110397756 ss250685496 A/G A/G 2 127592315 UMD3.1
BovineHD0200037031-
128_T_F_2255344742

BOVINEHD0200037032 MS Imputation rs110684542 ss250685497 T/C A/G 2 127593144 UMD3.1
BovineHD0200037032-
128_B_F_2255342388

BOVINEHD0200037033 MS Imputation rs109742776 ss250685498 A/G A/G 2 127595896 UMD3.1
BovineHD0200037033-
1_B_R_1764037365

BOVINEHD0200037034 MS Imputation rs133393385 ss250685499 A/G A/G 2 127597240 UMD3.1
BovineHD0200037034_dup-
1_B_R_2253194992
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BOVINEHD0200037035 MS Imputation rs110480115 ss250685500 A/G A/G 2 127598142 UMD3.1
BovineHD0200037035-
128_B_R_2255323970

BOVINEHD0200037036 MS Imputation rs109100680 ss250685501 A/G A/G 2 127598874 UMD3.1
BovineHD0200037036-
128_B_R_2255326637

BOVINEHD0200037037 MS Imputation rs136971698 ss250685502 T/C A/G 2 127599569 UMD3.1
BovineHD0200037037-
128_B_F_2255327141

BOVINEHD0200037038 MS Imputation rs134596494 ss250685503 A/G A/G 2 127600234 UMD3.1
BovineHD0200037038-
128_T_F_2255347168

BOVINEHD0200037040 MS Imputation rs133628193 ss250685505 T/G A/C 2 127606024 UMD3.1
BovineHD0200037040-
128_T_R_2255350019

BOVINEHD0200037041 MS Imputation rs135292015 ss250685506 A/G A/G 2 127606580 UMD3.1
BovineHD0200037041-
128_B_R_2255325437

BOVINEHD0200037043 MS Imputation rs109427102 ss250685507 A/G A/G 2 127608234 UMD3.1
BovineHD0200037043-
128_B_R_2255346773

BOVINEHD0200037044 MS Imputation rs109843913 ss250685508 A/G A/G 2 127610165 UMD3.1
BovineHD0200037044-
128_B_R_2255346685

BOVINEHD0200037045 MS Imputation rs110504057 ss250685509 A/C A/C 2 127611615 UMD3.1
BovineHD0200037045-
128_B_R_2255351424

BOVINEHD0200037046 MS Imputation rs109627447 ss250685510 A/G A/G 2 127612583 UMD3.1
BovineHD0200037046-
128_T_F_2255338173

BOVINEHD0200037047 MS Imputation rs109415889 ss250685511 T/C A/G 2 127614061 UMD3.1
BovineHD0200037047-
128_B_F_2255338694

BOVINEHD0200037048 MS Imputation rs110675659 ss250685512 A/G A/G 2 127617577 UMD3.1
BovineHD0200037048_dup-
1_T_F_2253194999

BOVINEHD0200037049 MS Imputation rs109344072 ss250685513 T/G A/C 2 127621858 UMD3.1
BovineHD0200037049-
128_T_R_2255352589

BOVINEHD0200037050 MS Imputation rs109525422 ss250685514 T/C A/G 2 127626236 UMD3.1
BovineHD0200037050-
128_B_F_2255348977

BOVINEHD0200037051 MS Imputation rs136370503 ss250685515 T/C A/G 2 127632228 UMD3.1
BovineHD0200037051_dup-
1_B_F_2253195002

BOVINEHD0200037052 MS Imputation rs136802989 ss250685516 T/C A/G 2 127633203 UMD3.1
BovineHD0200037052-
128_B_F_2255336383

BOVINEHD0200037053 MS Imputation rs109170927 ss250685517 T/C A/G 2 127639447 UMD3.1
BovineHD0200037053-
128_T_R_2255337924
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BOVINEHD0200037054 MS Imputation rs110516533 ss250685518 A/C A/C 2 127641390 UMD3.1
BovineHD0200037054-
128_T_F_2255326432

BOVINEHD0200037055 MS Imputation rs109948826 ss250685519 A/G A/G 2 127642586 UMD3.1
BovineHD0200037055-
128_T_F_2255349342

BOVINEHD0200037056 MS Imputation rs137362331 ss250685520 T/C A/G 2 127644712 UMD3.1
BovineHD0200037056-
128_T_R_2255335978

BOVINEHD0200037057 MS Imputation rs136014412 ss250685521 T/G A/C 2 127645905 UMD3.1
BovineHD0200037057-
128_B_F_2255343259

BOVINEHD0200037058 MS Imputation rs133708684 ss250685522 A/G A/G 2 127646623 UMD3.1
BovineHD0200037058-
128_T_F_2255352486

BOVINEHD0200037059 MS Imputation rs110902719 ss250685523 A/C A/C 2 127648283 UMD3.1
BovineHD0200037059-
1_T_F_1763824101

BOVINEHD0200037060 MS Imputation rs136119351 ss250685524 T/C A/G 2 127652248 UMD3.1
BovineHD0200037060-
128_B_F_2255342243

BOVINEHD0200037061 MS Imputation rs136958979 ss250685525 T/C A/G 2 127652716 UMD3.1
BovineHD0200037061-
1_B_F_1764037425

BOVINEHD0200037062 MS Imputation rs135037003 ss250685526 T/C A/G 2 127653392 UMD3.1
BovineHD0200037062-
128_T_R_2255326278

BOVINEHD0200037063 MS Imputation rs111002347 ss250685527 A/G A/G 2 127653946 UMD3.1
BovineHD0200037063_dup-
1_B_R_2253182799

BOVINEHD0200037065 MS Imputation rs109943240 ss250685528 T/C A/G 2 127655073 UMD3.1
BovineHD0200037065-
128_T_R_2255336188

BOVINEHD0200037067 MS Imputation rs135997564 ss250685529 A/G A/G 2 127658951 UMD3.1
BovineHD0200037067_dup-
1_B_R_2253195008

BOVINEHD0200037069 MS Imputation rs110738854 ss250685530 A/G A/G 2 127662390 UMD3.1
BovineHD0200037069-
128_B_R_2255336831

BOVINEHD0200037070 MS Imputation rs109437527 ss250685531 T/C A/G 2 127664126 UMD3.1
BovineHD0200037070-
128_B_F_2255341487

BOVINEHD0200037071 MS Imputation rs135554653 ss250685532 T/G A/C 2 127665879 UMD3.1
BovineHD0200037071_dup-
1_T_R_2253182806

BOVINEHD0200037073 MS Imputation rs133021517 ss250685533 T/C A/G 2 127673633 UMD3.1
BovineHD0200037073-
128_T_R_2255346344

BOVINEHD0200037074 MS Imputation rs109544536 ss250685534 T/C A/G 2 127677331 UMD3.1
BovineHD0200037074-
128_T_R_2255352749
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BOVINEHD0200037076 MS Imputation rs109722149 ss250685536 A/G A/G 2 127683153 UMD3.1
BovineHD0200037076-
1_T_F_1763824154

BOVINEHD0300010245 MS Imputation rs43336736 ss250697930 A/C A/C 3 32816926 UMD3.1
BovineHD0300010245-
1_T_F_1763887220

BOVINEHD0300010246 MS Imputation rs133809092 ss250697931 T/G A/C 3 32820832 UMD3.1
BovineHD0300010246-
1_B_F_1764090837

BOVINEHD0300010247 MS Imputation rs43141150 ss250697932 T/C A/G 3 32825671 UMD3.1
BovineHD0300010247-
1_T_R_1763887223

BOVINEHD0300010248 MS Imputation rs43141157 ss250697933 T/C A/G 3 32833071 UMD3.1
BovineHD0300010248-
1_T_R_1763887225

BOVINEHD0300010249 MS Imputation rs43141160 ss250697934 A/G A/G 3 32834811 UMD3.1
BovineHD0300010249-
1_B_R_1764090840

BOVINEHD0300010250 MS Imputation rs135406586 ss250697935 A/G A/G 3 32849441 UMD3.1
BovineHD0300010250-
1_T_F_1763887226

BOVINEHD0300010251 MS Imputation rs43336214 ss250697936 T/C A/G 3 32855858 UMD3.1
BovineHD0300010251-
1_B_F_1764090841

BOVINEHD0300010252 MS Imputation rs134178614 ss250697937 T/C A/G 3 32860794 UMD3.1
BovineHD0300010252-
1_T_R_1763887229

BOVINEHD0300010253 MS Imputation rs43336222 ss250697938 A/G A/G 3 32867340 UMD3.1
BovineHD0300010253_dup-
1_B_R_2253182915

BOVINEHD0300010254 MS Imputation rs133451567 ss250697939 T/C A/G 3 32873828 UMD3.1
BovineHD0300010254_dup-
1_T_R_2253182917

BOVINEHD0300010255 MS Imputation rs43336229 ss250697940 A/G A/G 3 32875568 UMD3.1
BovineHD0300010255-
128_B_R_2255324572

BOVINEHD0300010256 MS Imputation rs135427767 ss250697941 A/G A/G 3 32878331 UMD3.1
BovineHD0300010256-
128_B_R_2255339268

BOVINEHD0300010257 MS Imputation rs133382740 ss250697942 T/C A/G 3 32883278 UMD3.1
BovineHD0300010257-
128_T_R_2255332575

BOVINEHD0300010258 MS Imputation rs137314419 ss250697943 A/G A/G 3 32884003 UMD3.1
BovineHD0300010258-
1_T_F_1763887234

BOVINEHD0300010259 MS Imputation rs136293829 ss250697944 T/C A/G 3 32886079 UMD3.1
BovineHD0300010259-
128_T_R_2255323930

BOVINEHD0300010260 MS Imputation rs136734179 ss250697945 T/C A/G 3 32888721 UMD3.1
BovineHD0300010260_dup-
1_B_F_2253182926
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BOVINEHD0300010261 MS Imputation rs135091459 ss250697946 T/G A/C 3 32903925 UMD3.1
BovineHD0300010261-
128_T_R_2255337247

BOVINEHD0300010262 MS Imputation rs136483588 ss250697947 A/G A/G 3 32906606 UMD3.1
BovineHD0300010262-
128_T_F_2255347760

BOVINEHD0300010263 MS Imputation rs134229036 ss250697948 A/G A/G 3 32907274 UMD3.1
BovineHD0300010263-
1_B_R_1764090850

BOVINEHD0300010264 MS Imputation rs135523979 ss250697949 A/G A/G 3 32912523 UMD3.1
BovineHD0300010264-
128_T_F_2255331614

BOVINEHD0300010265 MS Imputation rs136416571 ss250697950 T/C A/G 3 32913275 UMD3.1
BovineHD0300010265-
1_B_F_1764090851

BOVINEHD0300010266 MS Imputation rs133784932 ss250697951 T/C A/G 3 32914215 UMD3.1
BovineHD0300010266-
1_T_R_1763887247

BOVINEHD0300010267 MS Imputation rs137465784 ss250697952 T/G A/C 3 32919266 UMD3.1
BovineHD0300010267-
128_T_R_2255334731

BOVINEHD0300010268 MS Imputation rs133118161 ss250697953 T/C A/G 3 32924158 UMD3.1
BovineHD0300010268_dup-
1_B_F_2253182933

BOVINEHD0300010269 MS Imputation rs137050570 ss250697954 T/C A/G 3 32929783 UMD3.1
BovineHD0300010269-
1_B_F_1764090853

BOVINEHD0300010270 MS Imputation rs135111359 ss250697955 A/G A/G 3 32933798 UMD3.1
BovineHD0300010270-
128_T_F_2255348525

BOVINEHD0300010272 MS Imputation rs132872653 ss250697956 A/C A/C 3 32938410 UMD3.1
BovineHD0300010272_dup-
1_T_F_2253195111

BOVINEHD0300010273 MS Imputation rs41621705 ss250697957 T/C A/G 3 32946493 UMD3.1
BovineHD0300010273-
1_T_R_1763887255

BOVINEHD0300010274 MS Imputation rs135699765 ss250697958 T/C A/G 3 32949187 UMD3.1
BovineHD0300010274-
128_B_F_2255339145

BOVINEHD0300010275 MS Imputation rs136749637 ss250697959 T/C A/G 3 32954859 UMD3.1
BovineHD0300010275-
128_T_R_2255343602

BOVINEHD0300010276 MS Imputation rs134183474 ss250697960 T/C A/G 3 32959407 UMD3.1
BovineHD0300010276-
128_T_R_2255347048

BOVINEHD0300010277 MS Imputation rs137619337 ss250697961 A/G A/G 3 32966347 UMD3.1
BovineHD0300010277-
128_T_F_2255347693

BOVINEHD0300010278 MS Imputation rs133509602 ss250697962 A/G A/G 3 32970551 UMD3.1
BovineHD0300010278-
1_B_R_1764090862

Page 45



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

SNP Name Group rs ss
Forward A/B 

alleles Top A/B alleles Chromosome Position Assembly Illumina Probe ID

BOVINEHD0300010279 MS Imputation rs134949503 ss250697963 A/G A/G 3 32975171 UMD3.1
BovineHD0300010279-
128_B_R_2255346737

BOVINEHD0300010280 MS Imputation rs136433171 ss250697964 A/G A/G 3 32980053 UMD3.1
BovineHD0300010280-
128_T_F_2255330686

BOVINEHD0300010281 MS Imputation rs133427941 ss250697965 T/C A/G 3 32983621 UMD3.1
BovineHD0300010281-
128_B_F_2255346203

BOVINEHD0300010282 MS Imputation rs135326066 ss250697966 T/C A/G 3 32986013 UMD3.1
BovineHD0300010282_dup-
1_T_R_2253182948

BOVINEHD0300010283 MS Imputation rs136260104 ss250697967 T/C A/G 3 33000242 UMD3.1
BovineHD0300010283-
1_T_R_1763887267

BOVINEHD0300010284 MS Imputation rs136900042 ss250697968 A/G A/G 3 33001118 UMD3.1
BovineHD0300010284-
1_T_F_1763887268

BOVINEHD0300010285 MS Imputation rs134609387 ss250697969 A/G A/G 3 33001842 UMD3.1
BovineHD0300010285-
1_T_F_1763887270

BOVINEHD0300010286 MS Imputation rs137790089 ss250697970 T/C A/G 3 33002390 UMD3.1
BovineHD0300010286-
128_B_F_2255340907

BOVINEHD0300010287 MS Imputation rs133896116 ss250697971 A/G A/G 3 33003882 UMD3.1
BovineHD0300010287-
1_B_R_1764090873

BOVINEHD0300010288 MS Imputation rs134950376 ss250697972 A/C A/C 3 33004750 UMD3.1
BovineHD0300010288-
128_B_R_2255324984

BOVINEHD0300010289 MS Imputation rs132734037 ss250697973 T/C A/G 3 33005967 UMD3.1
BovineHD0300010289_dup-
1_T_R_2253195119

BOVINEHD0300010290 MS Imputation rs133736135 ss250697974 A/G A/G 3 33007451 UMD3.1
BovineHD0300010290-
128_B_R_2255332273

BOVINEHD0300010291 MS Imputation rs135207191 ss250697975 A/G A/G 3 33008170 UMD3.1
BovineHD0300010291-
128_T_F_2255351306

BOVINEHD0300010292 MS Imputation rs133116520 ss250697976 A/C A/C 3 33010202 UMD3.1
BovineHD0300010292-
128_B_R_2255334389

BOVINEHD0300010293 MS Imputation rs137053141 ss250697977 T/C A/G 3 33010864 UMD3.1
BovineHD0300010293-
128_B_F_2255326494

BOVINEHD0300010294 MS Imputation rs135601907 ss250697978 A/C A/C 3 33011326 UMD3.1
BovineHD0300010294-
128_B_R_2255348480

BOVINEHD0300010295 MS Imputation rs136635712 ss250697979 T/C A/G 3 33011788 UMD3.1
BovineHD0300010295_dup-
1_B_F_2253182958

Page 46



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

SNP Name Group rs ss
Forward A/B 

alleles Top A/B alleles Chromosome Position Assembly Illumina Probe ID

BOVINEHD0300010296 MS Imputation rs134766847 ss250697980 A/G A/G 3 33013697 UMD3.1
BovineHD0300010296-
128_B_R_2255335217

BOVINEHD0300010297 MS Imputation rs136380168 ss250697981 A/C A/C 3 33020647 UMD3.1
BovineHD0300010297_dup-
1_B_R_2253182963

BOVINEHD0300010298 MS Imputation rs133259496 ss250697982 A/C A/C 3 33021516 UMD3.1
BovineHD0300010298_dup-
1_B_R_2253182965

BOVINEHD0300010300 MS Imputation rs135136643 ss250697983 T/C A/G 3 33023316 UMD3.1
BovineHD0300010300-
128_B_F_2255349771

BOVINEHD0300010301 MS Imputation rs137618661 ss250697984 T/C A/G 3 33026888 UMD3.1
BovineHD0300010301-
128_T_R_2255329840

BOVINEHD0300010302 MS Imputation rs133516224 ss250697985 A/C A/C 3 33030685 UMD3.1
BovineHD0300010302-
128_B_R_2255342701

BOVINEHD0300010303 MS Imputation rs137203896 ss250697986 T/C A/G 3 33035439 UMD3.1
BovineHD0300010303-
128_T_R_2255335451

BOVINEHD0300010304 MS Imputation rs43336198 ss250697987 A/G A/G 3 33040069 UMD3.1
BovineHD0300010304_dup-
1_B_R_2253182971

BOVINEHD0300010305 MS Imputation rs133719642 ss250697988 A/C A/C 3 33044527 UMD3.1
BovineHD0300010305-
128_B_R_2255345633

BOVINEHD0300010306 MS Imputation rs43336190 ss250697989 T/C A/G 3 33049189 UMD3.1
BovineHD0300010306-
1_B_F_1764090901

BOVINEHD0300010307 MS Imputation rs43336151 ss250697990 A/G A/G 3 33051872 UMD3.1
BovineHD0300010307-
128_B_R_2255343020

BOVINEHD0300010308 MS Imputation rs133602761 ss250697991 A/G A/G 3 33053308 UMD3.1
BovineHD0300010308-
1_B_R_1764090906

BOVINEHD0300010310 MS Imputation rs43336159 ss250697992 A/C A/C 3 33063934 UMD3.1
BovineHD0300010310-
128_B_R_2255336793

BOVINEHD0300010312 MS Imputation rs136630574 ss250697993 T/C A/G 3 33074854 UMD3.1
BovineHD0300010312-
128_T_R_2255335643

BOVINEHD0300010313 MS Imputation rs43336174 ss250697994 T/G A/C 3 33079010 UMD3.1
BovineHD0300010313_dup-
1_T_R_2253182980

BOVINEHD0300010314 MS Imputation rs43336177 ss250697995 T/C A/G 3 33080182 UMD3.1
BovineHD0300010314-
128_B_F_2255332521

BOVINEHD0300010316 MS Imputation rs132742914 ss250697996 T/G A/C 3 33082130 UMD3.1
BovineHD0300010316-
1_B_F_1764090915
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BOVINEHD0300010317 MS Imputation rs43336143 ss250697997 T/C A/G 3 33084791 UMD3.1
BovineHD0300010317-
1_T_R_1763887289

BOVINEHD0300010318 MS Imputation rs43336141 ss250697998 A/C A/C 3 33097366 UMD3.1
BovineHD0300010318-
128_T_F_2255341445

BOVINEHD0300010319 MS Imputation rs43336136 ss250697999 A/G A/G 3 33099242 UMD3.1
BovineHD0300010319_dup-
1_B_R_2253182988

BOVINEHD0300010320 MS Imputation rs43336135 ss250698000 T/C A/G 3 33103262 UMD3.1
BovineHD0300010320_dup-
1_T_R_2253182990

BOVINEHD0300010321 MS Imputation rs43336132 ss250698001 A/G A/G 3 33103996 UMD3.1
BovineHD0300010321-
128_T_F_2255339027

BOVINEHD0300010322 MS Imputation rs110717564 ss250698002 T/G A/C 3 33105065 UMD3.1
BovineHD0300010322-
128_T_R_2255333065

BOVINEHD0300010323 MS Imputation rs110181915 ss250698003 A/C A/C 3 33114492 UMD3.1
BovineHD0300010323-
128_B_R_2255349387

BOVINEHD0300010324 MS Imputation rs43335516 ss250698004 T/C A/G 3 33118153 UMD3.1
BovineHD0300010324-
128_B_F_2255338181

BOVINEHD0300010325 MS Imputation rs43335513 ss250698005 A/G A/G 3 33119421 UMD3.1
BovineHD0300010325-
128_T_F_2255342620

BOVINEHD0300010326 MS Imputation rs43335512 ss250698006 T/G A/C 3 33120567 UMD3.1
BovineHD0300010326-
1_B_F_1764090923

BOVINEHD0300010327 MS Imputation rs43335509 ss250698007 T/C A/G 3 33124386 UMD3.1
BovineHD0300010327-
128_B_F_2255348587

BOVINEHD0300010328 MS Imputation rs133418149 ss250698008 A/G A/G 3 33125697 UMD3.1
BovineHD0300010328_dup-
1_B_R_2253183004

BOVINEHD0300010329 MS Imputation rs137206035 ss250698009 T/G A/C 3 33129311 UMD3.1
BovineHD0300010329-
128_T_R_2255344655

BOVINEHD0300010330 MS Imputation rs136033579 ss250698010 A/G A/G 3 33134567 UMD3.1
BovineHD0300010330-
128_B_R_2255335953

BOVINEHD0300010331 MS Imputation rs43155819 ss250698011 A/G A/G 3 33135815 UMD3.1
BovineHD0300010331-
128_T_F_2255339717

BOVINEHD0300010332 MS Imputation rs135213961 ss250698012 A/G A/G 3 33138647 UMD3.1
BovineHD0300010332-
128_T_F_2255338716

BOVINEHD0300010333 MS Imputation rs136533275 ss250698013 T/C A/G 3 33143878 UMD3.1
BovineHD0300010333-
128_B_F_2255335086
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BOVINEHD0300010334 MS Imputation rs43335499 ss250698014 A/G A/G 3 33152467 UMD3.1
BovineHD0300010334-
128_T_F_2255330252

BOVINEHD0300010335 MS Imputation rs135705191 ss250698015 A/G A/G 3 33157075 UMD3.1
BovineHD0300010335-
1_B_R_1764090934

BOVINEHD0300010336 MS Imputation rs132912649 ss250698016 A/G A/G 3 33160944 UMD3.1
BovineHD0300010336-
1_T_F_1763887308

BOVINEHD0300010337 MS Imputation rs134385453 ss250698017 T/C A/G 3 33164053 UMD3.1
BovineHD0300010337-
128_B_F_2255343854

BOVINEHD0300010338 MS Imputation rs137520426 ss250698018 T/G A/C 3 33168941 UMD3.1
BovineHD0300010338-
128_B_F_2255344650

BOVINEHD0300010340 MS Imputation rs109382738 ss250698019 A/G A/G 3 33173644 UMD3.1
BovineHD0300010340_dup-
1_T_F_2253183017

BOVINEHD0300010341 MS Imputation rs43335475 ss250698020 A/G A/G 3 33177841 UMD3.1
BovineHD0300010341-
1_T_F_1763887312

BOVINEHD0300010342 MS Imputation rs43335480 ss250698021 A/G A/G 3 33181390 UMD3.1
BovineHD0300010342-
1_B_R_1764090942

BOVINEHD0300010344 MS Imputation rs109100470 ss250698022 A/G A/G 3 33194734 UMD3.1
BovineHD0300010344-
1_B_R_1764090946

BOVINEHD0300010345 MS Imputation rs109052312 ss250698023 A/G A/G 3 33198895 UMD3.1
BovineHD0300010345_dup-
1_T_F_2253183024

BOVINEHD0300010346 MS Imputation rs135431887 ss250698024 T/C A/G 3 33201497 UMD3.1
BovineHD0300010346-
1_T_R_1763887317

BOVINEHD0300010348 MS Imputation rs43335036 ss250698025 T/C A/G 3 33208764 UMD3.1
BovineHD0300010348-
1_T_R_1763887321

BOVINEHD0300010349 MS Imputation rs43335032 ss250698026 T/C A/G 3 33215429 UMD3.1
BovineHD0300010349-
1_B_F_1764090947

BOVINEHD0300010350 MS Imputation rs137831655 ss250698027 A/C A/C 3 33218886 UMD3.1
BovineHD0300010350-
1_B_R_1764090950

BOVINEHD0500016035 MS Imputation rs137707102 ss250768226 A/G A/G 5 56456193 UMD3.1
BovineHD0500016035_dup-
1_T_F_2253183294

BOVINEHD0500016036 MS Imputation rs133706727 ss250768227 A/G A/G 5 56459525 UMD3.1
BovineHD0500016036-
128_T_F_2255351513

BOVINEHD0500016037 MS Imputation rs137452746 ss250768228 A/G A/G 5 56462859 UMD3.1
BovineHD0500016037-
128_T_F_2255352630
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BOVINEHD0500016038 MS Imputation rs133011564 ss250768229 A/G A/G 5 56467295 UMD3.1
BovineHD0500016038-
128_B_R_2255325467

BOVINEHD0500016040 MS Imputation rs137017835 ss250768230 T/G A/C 5 56474948 UMD3.1
BovineHD0500016040-
128_T_R_2255338388

BOVINEHD0500016041 MS Imputation rs135015894 ss250768231 T/C A/G 5 56479616 UMD3.1
BovineHD0500016041-
128_T_R_2255341524

BOVINEHD0500016042 MS Imputation rs132796363 ss250768232 T/C A/G 5 56486256 UMD3.1
BovineHD0500016042-
128_T_R_2255351209

BOVINEHD0500016043 MS Imputation rs110680353 ss250768233 T/C A/G 5 56491733 UMD3.1
BovineHD0500016043-
1_B_F_1764308594

BOVINEHD0500016044 MS Imputation rs135599262 ss250768234 A/G A/G 5 56496391 UMD3.1
BovineHD0500016044_dup-
1_T_F_2253183307

BOVINEHD0500016045 MS Imputation rs136553412 ss250768235 T/C A/G 5 56500702 UMD3.1
BovineHD0500016045-
128_B_F_2255332740

BOVINEHD0500016046 MS Imputation rs134078306 ss250768236 A/G A/G 5 56504145 UMD3.1
BovineHD0500016046-
128_B_R_2255348951

BOVINEHD0500016047 MS Imputation rs137606680 ss250768237 A/G A/G 5 56509511 UMD3.1
BovineHD0500016047_dup-
1_B_R_2253183314

BOVINEHD0500016048 MS Imputation rs133424563 ss250768238 A/G A/G 5 56521249 UMD3.1
BovineHD0500016048-
128_T_F_2255341935

BOVINEHD0500016050 MS Imputation rs135459297 ss250768239 A/G A/G 5 56533391 UMD3.1
BovineHD0500016050-
128_B_R_2255344737

BOVINEHD0500016051 MS Imputation rs136109999 ss250768240 A/G A/G 5 56538498 UMD3.1
BovineHD0500016051-
128_T_F_2255336734

BOVINEHD0500016052 MS Imputation rs133384078 ss250768241 A/C A/C 5 56541109 UMD3.1
BovineHD0500016052-
1_B_R_1764308607

BOVINEHD0500016053 MS Imputation rs109741508 ss250768242 A/C A/C 5 56541588 UMD3.1
BovineHD0500016053-
128_B_R_2255341171

BOVINEHD0500016054 MS Imputation rs136245785 ss250768243 T/C A/G 5 56547209 UMD3.1
BovineHD0500016054-
1_B_F_1764308610

BOVINEHD0500016055 MS Imputation rs110038969 ss250768244 A/G A/G 5 56552682 UMD3.1
BovineHD0500016055_dup-
1_B_R_2253183328

BOVINEHD0500016056 MS Imputation rs109160006 ss250768245 T/C A/G 5 56554290 UMD3.1
BovineHD0500016056-
128_B_F_2255342955
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BOVINEHD0500016057 MS Imputation rs137756650 ss250768246 T/C A/G 5 56559557 UMD3.1
BovineHD0500016057-
128_B_F_2255341308

BOVINEHD0500016058 MS Imputation rs109823594 ss250768247 T/C A/G 5 56565409 UMD3.1
BovineHD0500016058-
128_T_R_2255326667

BOVINEHD0500016059 MS Imputation rs109703343 ss250768248 A/C A/C 5 56568187 UMD3.1
BovineHD0500016059-
128_T_F_2255348645

BOVINEHD0500016060 MS Imputation rs135718080 ss250768249 A/G A/G 5 56570533 UMD3.1
BovineHD0500016060_dup-
1_B_R_2253183336

BOVINEHD0500016061 MS Imputation rs133644295 ss250768250 T/C A/G 5 56578473 UMD3.1
BovineHD0500016061-
128_B_F_2255338373

BOVINEHD0500016062 MS Imputation rs135140806 ss250768251 T/C A/G 5 56591788 UMD3.1
BovineHD0500016062-
128_B_F_2255347655

BOVINEHD0500016063 MS Imputation rs133008920 ss250768252 T/C A/G 5 56595820 UMD3.1
BovineHD0500016063-
128_B_F_2255323571

BOVINEHD0500016064 MS Imputation rs109499641 ss250768253 A/G A/G 5 56600610 UMD3.1
BovineHD0500016064-
128_B_R_2255332391

BOVINEHD0500016065 MS Imputation rs134966914 ss250768254 A/G A/G 5 56606039 UMD3.1
BovineHD0500016065-
128_T_F_2255335626

BOVINEHD0500016066 MS Imputation rs110566038 ss250768255 A/G A/G 5 56611536 UMD3.1
BovineHD0500016066-
1_B_R_1764308627

BOVINEHD0500016067 MS Imputation rs134716056 ss250768256 T/C A/G 5 56615178 UMD3.1
BovineHD0500016067-
128_T_R_2255334247

BOVINEHD0500016068 MS Imputation rs110120540 ss250768257 A/G A/G 5 56620234 UMD3.1
BovineHD0500016068-
128_B_R_2255343299

BOVINEHD0500016069 MS Imputation rs109848760 ss250768258 T/G A/C 5 56621242 UMD3.1
BovineHD0500016069-
128_T_R_2255345797

BOVINEHD0500016070 MS Imputation rs109349987 ss250768259 T/C A/G 5 56625841 UMD3.1
BovineHD0500016070_dup-
1_B_F_2253195293

BOVINEHD0500016071 MS Imputation rs110328356 ss250768260 T/C A/G 5 56627286 UMD3.1
BovineHD0500016071-
1_B_F_1764308632

BOVINEHD0500016072 MS Imputation rs133434248 ss250768261 T/C A/G 5 56631413 UMD3.1
BovineHD0500016072-
128_B_F_2255349382

BOVINEHD0500016073 MS Imputation rs137334484 ss250768262 T/C A/G 5 56634735 UMD3.1
BovineHD0500016073-
128_T_R_2255344616
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BOVINEHD0500016074 MS Imputation rs135997859 ss250768263 T/C A/G 5 56638429 UMD3.1
BovineHD0500016074-
128_B_F_2255333210

BOVINEHD0500016075 MS Imputation rs109498689 ss250768264 T/G A/C 5 56645309 UMD3.1
BovineHD0500016075_dup-
1_B_F_2253195295

BOVINEHD0500016077 MS Imputation rs136037227 ss250768266 A/G A/G 5 56667147 UMD3.1
BovineHD0500016077-
128_T_F_2255331881

BOVINEHD0500016079 MS Imputation rs41601768 ss250768267 T/C A/G 5 56674426 UMD3.1
BovineHD0500016079-
1_T_R_1764170488

BOVINEHD0500016080 MS Imputation rs134957175 ss250768268 T/C A/G 5 56679163 UMD3.1
BovineHD0500016080-
128_T_R_2255351045

BOVINEHD0500016081 MS Imputation rs137759327 ss250768269 A/G A/G 5 56684875 UMD3.1
BovineHD0500016081-
128_B_R_2255329610

BOVINEHD0500016083 MS Imputation rs133838482 ss250768270 T/C A/G 5 56698716 UMD3.1
BovineHD0500016083-
128_T_R_2255346897

BOVINEHD0500016084 MS Imputation rs109085181 ss250768271 T/G A/C 5 56699301 UMD3.1
BovineHD0500016084-
1_B_F_1764308644

BOVINEHD0500016086 MS Imputation rs132636761 ss250768272 T/C A/G 5 56709656 UMD3.1
BovineHD0500016086-
128_T_R_2255336994

BOVINEHD0500016087 MS Imputation rs134534331 ss250768273 A/G A/G 5 56713476 UMD3.1
BovineHD0500016087-
128_B_R_2255339734

BOVINEHD0500016088 MS Imputation rs135771836 ss250768274 A/G A/G 5 56716286 UMD3.1
BovineHD0500016088-
128_B_R_2255350141

BOVINEHD0500016090 MS Imputation rs110311254 ss250768276 T/G A/C 5 56722571 UMD3.1
BovineHD0500016090-
1_B_F_1764308652

BOVINEHD0500016091 MS Imputation rs135498936 ss250768277 A/G A/G 5 56727398 UMD3.1
BovineHD0500016091-
128_T_F_2255344246

BOVINEHD0500016092 MS Imputation rs136768917 ss250768278 A/G A/G 5 56730007 UMD3.1
BovineHD0500016092-
128_T_F_2255342520

BOVINEHD0500016095 MS Imputation rs134228323 ss250768279 A/G A/G 5 56741288 UMD3.1
BovineHD0500016095-
128_T_F_2255330082

BOVINEHD0500016097 MS Imputation rs133505796 ss250768281 A/G A/G 5 56748447 UMD3.1
BovineHD0500016097-
128_B_R_2255344715

BOVINEHD0500016098 MS Imputation rs43441396 ss250768282 T/C A/G 5 56752749 UMD3.1
BovineHD0500016098-
1_T_R_1764170510
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BOVINEHD0500016099 MS Imputation rs135460220 ss250768283 T/C A/G 5 56757198 UMD3.1
BovineHD0500016099-
128_T_R_2255330697

BOVINEHD0500016100 MS Imputation rs109290785 ss250768284 T/C A/G 5 56761565 UMD3.1
BovineHD0500016100-
128_B_F_2255341061

BOVINEHD0500016101 MS Imputation rs109861527 ss250768285 T/G A/C 5 56764310 UMD3.1
BovineHD0500016101-
128_B_F_2255338801

BOVINEHD0500016103 MS Imputation rs109105250 ss250768287 A/G A/G 5 56768708 UMD3.1
BovineHD0500016103-
128_T_F_2255345952

BOVINEHD0500016104 MS Imputation rs134719331 ss250768288 A/C A/C 5 56775280 UMD3.1
BovineHD0500016104-
128_T_F_2255351374

BOVINEHD0500016105 MS Imputation rs136500832 ss250768289 A/G A/G 5 56782100 UMD3.1
BovineHD0500016105_dup-
1_B_R_2253183396

BOVINEHD0500016106 MS Imputation rs109081340 ss250768290 T/C A/G 5 56786421 UMD3.1
BovineHD0500016106_dup-
1_B_F_2253195302

BOVINEHD0500016107 MS Imputation rs109114100 ss250768291 A/C A/C 5 56788149 UMD3.1
BovineHD0500016107-
128_T_F_2255352470

BOVINEHD0500016108 MS Imputation rs110960920 ss250768292 A/G A/G 5 56792337 UMD3.1
BovineHD0500016108-
128_B_R_2255349728

BOVINEHD0500016109 MS Imputation rs109344449 ss250768293 T/C A/G 5 56795623 UMD3.1
BovineHD0500016109-
128_T_R_2255343043

BOVINEHD0500016110 MS Imputation rs137486844 ss250768294 T/C A/G 5 56801729 UMD3.1
BovineHD0500016110-
128_B_F_2255352822

BOVINEHD0500016111 MS Imputation rs110595711 ss250768295 T/C A/G 5 56806423 UMD3.1
BovineHD0500016111_dup-
1_B_F_2253183406

BOVINEHD0500016112 MS Imputation rs137067226 ss250768296 A/C A/C 5 56809677 UMD3.1
BovineHD0500016112-
1_T_F_1764170532

BOVINEHD0500016113 MS Imputation rs135681982 ss250768297 T/C A/G 5 56816571 UMD3.1
BovineHD0500016113-
128_B_F_2255348709

BOVINEHD0500016114 MS Imputation rs132908718 ss250768298 T/G A/C 5 56819950 UMD3.1
BovineHD0500016114-
128_T_R_2255326300

BOVINEHD0500016115 MS Imputation rs111032369 ss250768299 T/C A/G 5 56824379 UMD3.1
BovineHD0500016115-
128_T_R_2255342503

BOVINEHD0500016116 MS Imputation rs109474583 ss250768300 A/G A/G 5 56826187 UMD3.1
BovineHD0500016116-
128_T_F_2255340766
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BOVINEHD0500016117 MS Imputation rs109724232 ss250768301 T/C A/G 5 56831462 UMD3.1
BovineHD0500016117_dup-
1_B_F_2253195306

BOVINEHD0500016118 MS Imputation rs110633639 ss250768302 T/C A/G 5 56862044 UMD3.1
BovineHD0500016118-
128_T_R_2255335878

BOVINEHD0500016119 MS Imputation rs108988112 ss250768303 T/C A/G 5 56867820 UMD3.1
BovineHD0500016119_dup-
1_B_F_2253183418

BOVINEHD0500016120 MS Imputation rs133552950 ss250768304 T/G A/C 5 56872467 UMD3.1
BovineHD0500016120-
1_B_F_1764308680

BOVINEHD0500016121 MS Imputation rs137238660 ss250768305 A/C A/C 5 56875884 UMD3.1
BovineHD0500016121-
128_B_R_2255342657

BOVINEHD0500016122 MS Imputation rs136449738 ss250768306 T/G A/C 5 56879776 UMD3.1
BovineHD0500016122-
1_B_F_1764308684

BOVINEHD0500016123 MS Imputation rs134108242 ss250768307 T/C A/G 5 56882477 UMD3.1
BovineHD0500016123-
1_B_F_1764308686

BOVINEHD0500016124 MS Imputation rs135407279 ss250768308 T/C A/G 5 56885238 UMD3.1
BovineHD0500016124-
1_B_F_1764308688

BOVINEHD0900002640 MS Imputation rs133332874 ss250882009 T/G A/C 9 10616694 UMD3.1
BovineHD0900002640-
1_T_R_1764429622

BOVINEHD0900002641 MS Imputation rs110896847 ss250882010 T/C A/G 9 10621242 UMD3.1
BovineHD0900002641-
1_T_R_1764429624

BOVINEHD0900002643 MS Imputation rs135376632 ss250882011 A/C A/C 9 10628675 UMD3.1
BovineHD0900002643-
1_B_R_1764715340

BOVINEHD0900002644 MS Imputation rs133490214 ss250882012 T/C A/G 9 10629506 UMD3.1
BovineHD0900002644-
1_T_R_1764429626

BOVINEHD0900002645 MS Imputation rs110020227 ss250882013 T/C A/G 9 10631790 UMD3.1
BovineHD0900002645-
1_B_F_1764715344

BOVINEHD0900002646 MS Imputation rs136170372 ss250882014 T/G A/C 9 10633437 UMD3.1
BovineHD0900002646-
1_B_F_1764715348

BOVINEHD0900002647 MS Imputation rs136753213 ss250882015 A/G A/G 9 10634507 UMD3.1
BovineHD0900002647-
1_B_R_1764715355

BOVINEHD0900002649 MS Imputation rs134497514 ss250882016 A/G A/G 9 10639960 UMD3.1
BovineHD0900002649-
1_B_R_1764715369

BOVINEHD0900002650 MS Imputation rs110703673 ss250882017 A/C A/C 9 10645475 UMD3.1
BovineHD0900002650-
1_B_R_1764715371
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BOVINEHD0900002651 MS Imputation rs134153808 ss250882018 T/C A/G 9 10647152 UMD3.1
BovineHD0900002651-
1_B_F_1764715372

BOVINEHD0900002652 MS Imputation rs135749662 ss250882019 A/G A/G 9 10652247 UMD3.1
BovineHD0900002652-
128_T_F_2255352872

BOVINEHD0900002653 MS Imputation rs136418773 ss250882020 A/G A/G 9 10657487 UMD3.1
BovineHD0900002653-
1_B_R_1764715376

BOVINEHD0900002655 MS Imputation rs134364794 ss250882021 T/C A/G 9 10670168 UMD3.1
BovineHD0900002655-
128_B_F_2255336361

BOVINEHD0900002656 MS Imputation rs109567425 ss250882022 T/C A/G 9 10674646 UMD3.1
BovineHD0900002656-
128_B_F_2255331371

BOVINEHD0900002657 MS Imputation rs110599604 ss250882023 A/G A/G 9 10677985 UMD3.1
BovineHD0900002657-
1_B_R_1764715387

BOVINEHD0900002658 MS Imputation rs137091533 ss250882024 T/C A/G 9 10681280 UMD3.1
BovineHD0900002658-
128_B_F_2255343490

BOVINEHD0900002659 MS Imputation rs110903953 ss250882025 T/C A/G 9 10687129 UMD3.1
BovineHD0900002659-
1_B_F_1764715395

BOVINEHD0900002660 MS Imputation rs110017571 ss250882026 T/C A/G 9 10688043 UMD3.1
BovineHD0900002660-
128_T_R_2255343959

BOVINEHD0900002661 MS Imputation rs110853628 ss250882027 T/C A/G 9 10690289 UMD3.1
BovineHD0900002661-
1_T_R_1764429634

BOVINEHD0900002662 MS Imputation rs135479650 ss250882028 T/C A/G 9 10692373 UMD3.1
BovineHD0900002662-
128_B_F_2255342063

BOVINEHD0900002663 MS Imputation rs110738922 ss250882029 T/C A/G 9 10695777 UMD3.1
BovineHD0900002663-
128_T_R_2255329528

BOVINEHD0900002664 MS Imputation rs133997478 ss250882030 T/C A/G 9 10699485 UMD3.1
BovineHD0900002664-
1_T_R_1764429638

BOVINEHD0900002665 MS Imputation rs137655073 ss250882031 A/G A/G 9 10705314 UMD3.1
BovineHD0900002665_dup-
1_B_R_2253195493

BOVINEHD0900002667 MS Imputation rs133390929 ss250882032 A/G A/G 9 10711235 UMD3.1
BovineHD0900002667-
128_B_R_2255323770

BOVINEHD0900002668 MS Imputation rs110709113 ss250882033 T/C A/G 9 10723371 UMD3.1
BovineHD0900002668-
128_T_R_2255332432

BOVINEHD0900002670 MS Imputation rs109523691 ss250882034 T/C A/G 9 10734022 UMD3.1
BovineHD0900002670_dup-
1_B_F_2253183835
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BOVINEHD0900002671 MS Imputation rs109646811 ss250882035 T/C A/G 9 10737017 UMD3.1
BovineHD0900002671-
128_T_R_2255344023

BOVINEHD0900002672 MS Imputation rs109022100 ss250882036 A/G A/G 9 10738009 UMD3.1
BovineHD0900002672-
128_B_R_2255341804

BOVINEHD0900002673 MS Imputation rs111007506 ss250882037 A/G A/G 9 10739968 UMD3.1
BovineHD0900002673_dup-
1_B_R_2253195499

BOVINEHD0900002674 MS Imputation rs109335443 ss250882038 A/G A/G 9 10746130 UMD3.1
BovineHD0900002674-
128_B_R_2255326603

BOVINEHD0900002675 MS Imputation rs134514522 ss250882039 T/C A/G 9 10746984 UMD3.1
BovineHD0900002675-
1_B_F_1764715424

BOVINEHD0900002676 MS Imputation rs110750729 ss250882040 A/G A/G 9 10748367 UMD3.1
BovineHD0900002676-
128_B_R_2255335433

BOVINEHD0900002677 MS Imputation rs110028496 ss250882041 A/G A/G 9 10751181 UMD3.1
BovineHD0900002677_dup-
1_T_F_2253183843

BOVINEHD0900002678 MS Imputation rs109359843 ss250882042 T/C A/G 9 10756659 UMD3.1
BovineHD0900002678-
128_B_F_2255323269

BOVINEHD0900002679 MS Imputation rs132729403 ss250882043 T/C A/G 9 10761338 UMD3.1
BovineHD0900002679-
128_B_F_2255330552

BOVINEHD0900002680 MS Imputation rs133995773 ss250882044 A/G A/G 9 10772273 UMD3.1
BovineHD0900002680-
128_B_R_2255344227

BOVINEHD0900002681 MS Imputation rs135251266 ss250882045 A/G A/G 9 10778984 UMD3.1
BovineHD0900002681-
128_B_R_2255339327

BOVINEHD0900002682 MS Imputation rs132878006 ss250882046 A/G A/G 9 10782169 UMD3.1
BovineHD0900002682-
128_T_F_2255347282

BOVINEHD0900002683 MS Imputation rs111016555 ss250882047 T/C A/G 9 10783460 UMD3.1
BovineHD0900002683-
128_B_F_2255326560

BOVINEHD0900002684 MS Imputation rs109242026 ss250882048 T/C A/G 9 10785690 UMD3.1
BovineHD0900002684-
128_T_R_2255344747

BOVINEHD0900002685 MS Imputation rs136698404 ss250882049 T/C A/G 9 10789115 UMD3.1
BovineHD0900002685-
1_B_F_1764715450

BOVINEHD0900002686 MS Imputation rs110229778 ss250882050 T/C A/G 9 10793549 UMD3.1
BovineHD0900002686-
1_T_R_1764429650

BOVINEHD0900002687 MS Imputation rs136301247 ss250882051 A/G A/G 9 10796656 UMD3.1
BovineHD0900002687-
128_B_R_2255331856
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BOVINEHD0900002688 MS Imputation rs133340104 ss250882052 T/C A/G 9 10804265 UMD3.1
BovineHD0900002688_dup-
1_B_F_2253183858

BOVINEHD0900002689 MS Imputation rs134973709 ss250882053 A/G A/G 9 10813745 UMD3.1
BovineHD0900002689_dup-
1_B_R_2253183861

BOVINEHD0900002690 MS Imputation rs109170166 ss250882054 A/G A/G 9 10815700 UMD3.1
BovineHD0900002690-
1_T_F_1764429651

BOVINEHD0900002691 MS Imputation rs110900538 ss250882055 T/G A/C 9 10816465 UMD3.1
BovineHD0900002691-
128_B_F_2255330050

BOVINEHD0900002692 MS Imputation rs137261622 ss250882056 A/G A/G 9 10821706 UMD3.1
BovineHD0900002692-
128_B_R_2255336234

BOVINEHD0900002694 MS Imputation rs136017412 ss250882057 T/C A/G 9 10832445 UMD3.1
BovineHD0900002694-
128_B_F_2255333563

BOVINEHD0900002695 MS Imputation rs109355074 ss250882058 A/C A/C 9 10839055 UMD3.1
BovineHD0900002695-
1_B_R_1764715471

BOVINEHD0900002696 MS Imputation rs134776251 ss250882059 A/G A/G 9 10844998 UMD3.1
BovineHD0900002696-
128_B_R_2255338204

BOVINEHD0900002697 MS Imputation rs135933803 ss250882060 T/C A/G 9 10848885 UMD3.1
BovineHD0900002697-
128_T_R_2255347836

BOVINEHD0900002699 MS Imputation rs133647674 ss250882061 A/G A/G 9 10866437 UMD3.1
BovineHD0900002699-
128_T_F_2255350206

BOVINEHD0900002700 MS Imputation rs110334415 ss250882062 T/G A/C 9 10869684 UMD3.1
BovineHD0900002700-
128_B_F_2255326092

BOVINEHD0900002701 MS Imputation rs136686361 ss250882063 A/G A/G 9 10870952 UMD3.1
BovineHD0900002701-
128_B_R_2255322836

BOVINEHD0900002702 MS Imputation rs133869947 ss250882064 A/C A/C 9 10874883 UMD3.1
BovineHD0900002702-
128_T_F_2255348053

BOVINEHD0900002703 MS Imputation rs137437376 ss250882065 A/G A/G 9 10878952 UMD3.1
BovineHD0900002703-
128_B_R_2255350309

BOVINEHD0900002704 MS Imputation rs132750352 ss250882066 A/G A/G 9 10884116 UMD3.1
BovineHD0900002704-
128_T_F_2255323370

BOVINEHD0900002705 MS Imputation rs137039378 ss250882067 A/C A/C 9 10888378 UMD3.1
BovineHD0900002705-
128_T_F_2255342205

BOVINEHD0900002706 MS Imputation rs136354513 ss250882068 T/C A/G 9 10894290 UMD3.1
BovineHD0900002706_dup-
1_B_F_2253195521
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BOVINEHD0900002707 MS Imputation rs132956962 ss250882069 T/C A/G 9 10897314 UMD3.1
BovineHD0900002707-
128_T_R_2255329202

BOVINEHD0900002708 MS Imputation rs134576189 ss250882070 T/C A/G 9 10900951 UMD3.1
BovineHD0900002708-
128_B_F_2255343424

BOVINEHD0900002709 MS Imputation rs136146653 ss250882071 A/G A/G 9 10907161 UMD3.1
BovineHD0900002709-
1_T_F_1764429667

BOVINEHD0900002710 MS Imputation rs136859217 ss250882072 A/C A/C 9 10911404 UMD3.1
BovineHD0900002710-
1_B_R_1764715488

BOVINEHD0900002711 MS Imputation rs134771790 ss250882073 T/C A/G 9 10917151 UMD3.1
BovineHD0900002711_dup-
1_T_R_2253195527

BOVINEHD0900002712 MS Imputation rs137602852 ss250882074 A/G A/G 9 10921072 UMD3.1
BovineHD0900002712_dup-
1_T_F_2253183877

BOVINEHD0900002713 MS Imputation rs133243440 ss250882075 T/C A/G 9 10925532 UMD3.1
BovineHD0900002713_dup-
1_B_F_2253195528

BOVINEHD0900002714 MS Imputation rs134451064 ss250882076 A/G A/G 9 10932773 UMD3.1
BovineHD0900002714-
128_B_R_2255340120

BOVINEHD0900002715 MS Imputation rs136106025 ss250882077 T/C A/G 9 10937255 UMD3.1
BovineHD0900002715-
1_B_F_1764715499

BOVINEHD0900002716 MS Imputation rs133344699 ss250882078 A/G A/G 9 10942399 UMD3.1
BovineHD0900002716-
128_T_F_2255350600

BOVINEHD0900002717 MS Imputation rs134627552 ss250882079 A/G A/G 9 10949242 UMD3.1
BovineHD0900002717_dup-
1_T_F_2253183881

BOVINEHD0900002718 MS Imputation rs136038969 ss250882080 T/C A/G 9 10951017 UMD3.1
BovineHD0900002718_dup-
1_T_R_2253195535

BOVINEHD0900002719 MS Imputation rs137034346 ss250882081 T/C A/G 9 10951876 UMD3.1
BovineHD0900002719-
128_B_F_2255339045

BOVINEHD0900002720 MS Imputation rs135305429 ss250882082 A/G A/G 9 10953961 UMD3.1
BovineHD0900002720_dup-
1_B_R_2253183886

BOVINEHD0900002721 MS Imputation rs137780360 ss250882083 T/C A/G 9 10954669 UMD3.1
BovineHD0900002721-
128_T_R_2255324962

BOVINEHD0900002722 MS Imputation rs133968566 ss250882084 A/G A/G 9 10957129 UMD3.1
BovineHD0900002722-
128_B_R_2255351674

BOVINEHD0900002723 MS Imputation rs135568307 ss250882085 T/C A/G 9 10958621 UMD3.1
BovineHD0900002723-
128_B_F_2255345576
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BOVINEHD0900002724 MS Imputation rs133127134 ss250882086 A/G A/G 9 10960067 UMD3.1
BovineHD0900002724-
128_B_R_2255327110

BOVINEHD0900002725 MS Imputation rs134740425 ss250882087 T/C A/G 9 10960800 UMD3.1
BovineHD0900002725-
128_B_F_2255335388

BOVINEHD0900002726 MS Imputation rs135761567 ss250882088 A/G A/G 9 10962586 UMD3.1
BovineHD0900002726-
128_B_R_2255339678

BOVINEHD0900002727 MS Imputation rs132742814 ss250882089 A/G A/G 9 10963272 UMD3.1
BovineHD0900002727_dup-
1_T_F_2253195541

BOVINEHD0900002729 MS Imputation rs137037113 ss250882090 T/C A/G 9 10966583 UMD3.1
BovineHD0900002729-
128_B_F_2255329125

BOVINEHD0900002730 MS Imputation rs135877492 ss250882091 T/G A/C 9 10970517 UMD3.1
BovineHD0900002730_dup-
1_T_R_2253195543

BOVINEHD0900002731 MS Imputation rs136804598 ss250882092 A/G A/G 9 10974985 UMD3.1
BovineHD0900002731-
128_B_R_2255334747

BOVINEHD0900002732 MS Imputation rs134148587 ss250882093 A/G A/G 9 10985099 UMD3.1
BovineHD0900002732-
128_B_R_2255337010

BOVINEHD0900002733 MS Imputation rs135378857 ss250882094 A/G A/G 9 10994315 UMD3.1
BovineHD0900002733_dup-
1_T_F_2253195546

BOVINEHD0900002734 MS Imputation rs133517185 ss250882095 A/G A/G 9 10999188 UMD3.1
BovineHD0900002734-
128_T_F_2255332860

BOVINEHD0900002735 MS Imputation rs134786462 ss250882096 A/G A/G 9 11002615 UMD3.1
BovineHD0900002735_dup-
1_T_F_2253183901

BOVINEHD0900002736 MS Imputation rs137773198 ss250882097 T/G A/C 9 11015939 UMD3.1
BovineHD0900002736-
128_B_F_2255352403

BOVINEHD0900002737 MS Imputation rs133272280 ss250882098 A/G A/G 9 11019894 UMD3.1
BovineHD0900002737-
128_T_F_2255335582

BOVINEHD0900002738 MS Imputation rs137214081 ss250882099 A/G A/G 9 11022138 UMD3.1
BovineHD0900002738-
128_B_R_2255336749

BOVINEHD0900002739 MS Imputation rs136258781 ss250882100 T/C A/G 9 11023765 UMD3.1
BovineHD0900002739-
128_B_F_2255350756

BOVINEHD0900002740 MS Imputation rs134154878 ss250882101 T/C A/G 9 11024991 UMD3.1
BovineHD0900002740-
1_B_F_1764715562

BOVINEHD0900002741 MS Imputation rs135753361 ss250882102 A/G A/G 9 11030372 UMD3.1
BovineHD0900002741-
1_B_R_1764715571
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BOVINEHD0900002742 MS Imputation rs136416754 ss250882103 T/C A/G 9 11030945 UMD3.1
BovineHD0900002742_dup-
1_T_R_2253183914

BOVINEHD0900002743 MS Imputation rs134349563 ss250882104 T/C A/G 9 11031851 UMD3.1
BovineHD0900002743-
1_T_R_1764429692

BOVINEHD0900002744 MS Imputation rs135291144 ss250882105 T/G A/C 9 11033410 UMD3.1
BovineHD0900002744-
1_T_R_1764429694

BOVINEHD0900002745 MS Imputation rs136634238 ss250882106 T/G A/C 9 11034233 UMD3.1
BovineHD0900002745-
1_B_F_1764715572

BOVINEHD0900002746 MS Imputation rs134156838 ss250882107 T/C A/G 9 11036208 UMD3.1
BovineHD0900002746-
1_T_R_1764429696

BOVINEHD0900002747 MS Imputation rs137380377 ss250882108 A/G A/G 9 11042226 UMD3.1
BovineHD0900002747-
1_B_R_1764715579

BOVINEHD0900002748 MS Imputation rs110815614 ss250882109 A/G A/G 9 11044071 UMD3.1
BovineHD0900002748-
1_B_R_1764715583

BOVINEHD0900002749 MS Imputation rs110161807 ss250882110 A/G A/G 9 11045602 UMD3.1
BovineHD0900002749-
1_B_R_1764715585

BOVINEHD0900002750 MS Imputation rs110761538 ss250882111 T/C A/G 9 11046449 UMD3.1
BovineHD0900002750-
1_B_F_1764715587

BOVINEHD0900031009 MS Imputation rs136882603 ss250908055 A/G A/G 9 10642988 UMD3.1
BovineHD0900031009-
1_B_R_1768834994

BOVINEHD0900031354 MS Imputation rs133425696 ss250908209 A/G A/G 9 10991125 UMD3.1
BovineHD0900031354-
128_B_R_2255345893

BOVINEHD1500006271 MS Imputation rs134092194 ss251039791 A/G A/G 15 24120508 UMD3.1
BovineHD1500006271-
128_T_F_2255344562

BOVINEHD1500006272 MS Imputation rs135694620 ss251039792 T/G A/C 15 24123042 UMD3.1
BovineHD1500006272-
128_T_R_2255323667

BOVINEHD1500006274 MS Imputation rs41628542 ss251039793 A/G A/G 15 24126155 UMD3.1
BovineHD1500006274-
128_T_F_2255342127

BOVINEHD1500006276 MS Imputation rs109720995 ss251039795 A/G A/G 15 24130426 UMD3.1
BovineHD1500006276_dup-
1_T_F_2253184486

BOVINEHD1500006278 MS Imputation rs110191010 ss251039796 T/C A/G 15 24133594 UMD3.1
BovineHD1500006278-
1_B_F_1763826414

BOVINEHD1500006279 MS Imputation rs41746522 ss251039797 T/C A/G 15 24135423 UMD3.1
BovineHD1500006279_dup-
1_T_R_2253184491
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BOVINEHD1500006280 MS Imputation rs109373416 ss251039798 T/C A/G 15 24136054 UMD3.1
BovineHD1500006280-
128_T_R_2255335655

BOVINEHD1500006283 MS Imputation rs136516276 ss251039801 A/C A/C 15 24147084 UMD3.1
BovineHD1500006283-
128_B_R_2255325842

BOVINEHD1500006284 MS Imputation rs134074770 ss251039802 A/G A/G 15 24148958 UMD3.1
BovineHD1500006284-
128_B_R_2255345943

BOVINEHD1500006285 MS Imputation rs41746529 ss251039803 A/G A/G 15 24150048 UMD3.1
BovineHD1500006285_dup-
1_B_R_2253184497

BOVINEHD1500006286 MS Imputation rs41746530 ss251039804 T/C A/G 15 24150642 UMD3.1
BovineHD1500006286-
128_B_F_2255343334

BOVINEHD1500006287 MS Imputation rs133675777 ss251039805 T/C A/G 15 24151933 UMD3.1
BovineHD1500006287-
128_B_F_2255344242

BOVINEHD1500006288 MS Imputation rs137510009 ss251039806 A/G A/G 15 24152643 UMD3.1
BovineHD1500006288-
1_T_F_1763659455

BOVINEHD1500006289 MS Imputation rs110215288 ss251039807 T/G A/C 15 24153110 UMD3.1
BovineHD1500006289-
128_T_R_2255345749

BOVINEHD1500006290 MS Imputation rs111013377 ss251039808 A/G A/G 15 24156753 UMD3.1
BovineHD1500006290-
128_B_R_2255342912

BOVINEHD1500006291 MS Imputation rs41747334 ss251039809 T/C A/G 15 24157816 UMD3.1
BovineHD1500006291-
128_B_F_2255333904

BOVINEHD1500006292 MS Imputation rs132982866 ss251039810 A/G A/G 15 24160431 UMD3.1
BovineHD1500006292-
128_B_R_2255342222

BOVINEHD1500006293 MS Imputation rs41747341 ss251039811 A/G A/G 15 24163656 UMD3.1
BovineHD1500006293-
128_T_F_2255344292

BOVINEHD1500006294 MS Imputation rs109240286 ss251039812 A/G A/G 15 24164767 UMD3.1
BovineHD1500006294_dup-
1_B_R_2253195789

BOVINEHD1500006295 MS Imputation rs41568345 ss251039813 T/G A/C 15 24168233 UMD3.1
BovineHD1500006295-
128_B_F_2255322208

BOVINEHD1500006296 MS Imputation rs134103401 ss251039814 A/G A/G 15 24169662 UMD3.1
BovineHD1500006296-
128_T_F_2255326148

BOVINEHD1500006298 MS Imputation rs41747373 ss251039816 A/G A/G 15 24171575 UMD3.1
BovineHD1500006298_dup-
1_T_F_2253195792

BOVINEHD1500006299 MS Imputation rs134516294 ss251039817 T/C A/G 15 24172874 UMD3.1
BovineHD1500006299_dup-
1_B_F_2253195794
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BOVINEHD1500006300 MS Imputation rs41747346 ss251039818 T/C A/G 15 24174776 UMD3.1
BovineHD1500006300-
128_T_R_2255345193

BOVINEHD1500006301 MS Imputation rs133671000 ss251039819 T/C A/G 15 24175920 UMD3.1
BovineHD1500006301-
128_B_F_2255339099

BOVINEHD1500006302 MS Imputation rs110763178 ss251039820 T/C A/G 15 24176510 UMD3.1
BovineHD1500006302-
128_T_R_2255333151

BOVINEHD1500006303 MS Imputation rs110056658 ss251039821 A/G A/G 15 24177160 UMD3.1
BovineHD1500006303_dup-
1_T_F_2253195800

BOVINEHD1500006304 MS Imputation rs136781918 ss251039822 T/C A/G 15 24185334 UMD3.1
BovineHD1500006304-
128_B_F_2255349424

BOVINEHD1500006305 MS Imputation rs41748979 ss251039823 A/G A/G 15 24188638 UMD3.1
BovineHD1500006305_dup-
1_B_R_2253184516

BOVINEHD1500006306 MS Imputation rs41748966 ss251039824 T/C A/G 15 24193037 UMD3.1
BovineHD1500006306-
128_T_R_2255345767

BOVINEHD1500006308 MS Imputation rs41748939 ss251039826 T/C A/G 15 24197226 UMD3.1
BovineHD1500006308-
128_T_R_2255348020

BOVINEHD1500006309 MS Imputation rs41748933 ss251039827 A/G A/G 15 24199765 UMD3.1
BovineHD1500006309-
128_T_F_2255342801

BOVINEHD1500006310 MS Imputation rs110595446 ss251039828 A/C A/C 15 24200945 UMD3.1
BovineHD1500006310-
128_B_R_2255338884

BOVINEHD1500006311 MS Imputation rs137522970 ss251039829 T/G A/C 15 24202199 UMD3.1
BovineHD1500006311-
128_T_R_2255323246

BOVINEHD1500006312 MS Imputation rs110288127 ss251039830 A/G A/G 15 24204554 UMD3.1
BovineHD1500006312_dup-
1_B_R_2253195810

BOVINEHD1500006313 MS Imputation rs109625534 ss251039831 A/G A/G 15 24208266 UMD3.1
BovineHD1500006313_dup-
1_B_R_2253195811

BOVINEHD1500006314 MS Imputation rs134909072 ss251039832 T/C A/G 15 24209707 UMD3.1
BovineHD1500006314-
128_B_F_2255334026

BOVINEHD1600007128 MS Imputation rs136517487 ss251063468 T/C A/G 16 25623468 UMD3.1
BovineHD1600007128-
1_B_F_1763933112

BOVINEHD1600007129 MS Imputation rs109667279 ss251063469 A/G A/G 16 25630048 UMD3.1
BovineHD1600007129-
1_T_F_1763742699

BOVINEHD1600007131 MS Imputation rs109116813 ss251063471 A/G A/G 16 25636497 UMD3.1
BovineHD1600007131-
128_T_F_2255330226
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BOVINEHD1600007132 MS Imputation rs109775006 ss251063472 T/C A/G 16 25637902 UMD3.1
BovineHD1600007132_dup-
1_B_F_2253184711

BOVINEHD1600007133 MS Imputation rs110938546 ss251063473 T/C A/G 16 25640184 UMD3.1
BovineHD1600007133_dup-
1_T_R_2253184714

BOVINEHD1600007134 MS Imputation rs132945441 ss251063474 T/C A/G 16 25641378 UMD3.1
BovineHD1600007134_dup-
1_T_R_2253184716

BOVINEHD1600007135 MS Imputation rs109325261 ss251063475 T/G A/C 16 25644519 UMD3.1
BovineHD1600007135_dup-
1_T_R_2253184718

BOVINEHD1600007138 MS Imputation rs136844123 ss251063477 T/C A/G 16 25652277 UMD3.1
BovineHD1600007138-
128_B_F_2255346874

BOVINEHD1600007139 MS Imputation rs134269608 ss251063478 T/C A/G 16 25653489 UMD3.1
BovineHD1600007139_dup-
1_B_F_2253184719

BOVINEHD1600007140 MS Imputation rs137628418 ss251063479 T/C A/G 16 25654705 UMD3.1
BovineHD1600007140_dup-
1_T_R_2253184722

BOVINEHD1600007141 MS Imputation rs133318892 ss251063480 A/G A/G 16 25657354 UMD3.1
BovineHD1600007141-
128_T_F_2255333072

BOVINEHD1600007142 MS Imputation rs135016616 ss251063481 T/C A/G 16 25663584 UMD3.1
BovineHD1600007142-
128_B_F_2255334701

BOVINEHD1600007144 MS Imputation rs136543526 ss251063482 T/C A/G 16 25673002 UMD3.1
BovineHD1600007144_dup-
1_T_R_2253184727

BOVINEHD1600007145 MS Imputation rs133499541 ss251063483 T/C A/G 16 25675118 UMD3.1
BovineHD1600007145-
128_T_R_2255326661

BOVINEHD1600007146 MS Imputation rs135105652 ss251063484 A/G A/G 16 25681640 UMD3.1
BovineHD1600007146-
128_T_F_2255351820

BOVINEHD1600007147 MS Imputation rs111029343 ss251063485 T/G A/C 16 25689363 UMD3.1
BovineHD1600007147-
1_T_R_1763742726

BOVINEHD1600007148 MS Imputation rs136898086 ss251063486 A/G A/G 16 25697142 UMD3.1
BovineHD1600007148-
128_B_R_2255335619

BOVINEHD1600007149 MS Imputation rs109233952 ss251063487 T/C A/G 16 25704086 UMD3.1
BovineHD1600007149-
128_B_F_2255337583

BOVINEHD1600007151 MS Imputation rs109956889 ss251063489 T/C A/G 16 25709923 UMD3.1
BovineHD1600007151_dup-
1_B_F_2253184736

BOVINEHD1600007152 MS Imputation rs134923080 ss251063490 A/G A/G 16 25714850 UMD3.1
BovineHD1600007152-
128_T_F_2255331075
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BOVINEHD1600007153 MS Imputation rs110113451 ss251063491 T/C A/G 16 25720393 UMD3.1
BovineHD1600007153-
1_B_F_1763933132

BOVINEHD1600007154 MS Imputation rs134255303 ss251063492 A/G A/G 16 25721451 UMD3.1
BovineHD1600007154-
128_T_F_2255338391

BOVINEHD1600007155 MS Imputation rs135104103 ss251063493 T/C A/G 16 25726664 UMD3.1
BovineHD1600007155-
128_T_R_2255349651

BOVINEHD1600007157 MS Imputation rs132804106 ss251063494 A/G A/G 16 25733134 UMD3.1
BovineHD1600007157-
128_T_F_2255347174

BOVINEHD1600007158 MS Imputation rs137063198 ss251063495 T/C A/G 16 25738442 UMD3.1
BovineHD1600007158_dup-
1_T_R_2253184747

BOVINEHD1600007159 MS Imputation rs135933089 ss251063496 T/C A/G 16 25740150 UMD3.1
BovineHD1600007159-
128_T_R_2255336725

BOVINEHD1600007161 MS Imputation rs134540109 ss251063498 A/G A/G 16 25743464 UMD3.1
BovineHD1600007161_dup-
1_B_R_2253195903

BOVINEHD1600007162 MS Imputation rs110746955 ss251063499 A/G A/G 16 25748897 UMD3.1
BovineHD1600007162-
128_B_R_2255333907

BOVINEHD1600007164 MS Imputation rs109809565 ss251063501 T/C A/G 16 25751418 UMD3.1
BovineHD1600007164_dup-
1_T_R_2253184750

BOVINEHD1600007165 MS Imputation rs137635984 ss251063502 T/C A/G 16 25757917 UMD3.1
BovineHD1600007165-
128_B_F_2255329483

BOVINEHD1600007166 MS Imputation rs110021552 ss251063503 T/C A/G 16 25759434 UMD3.1
BovineHD1600007166-
128_B_F_2255350090

BOVINEHD1600007167 MS Imputation rs109153705 ss251063504 A/G A/G 16 25761333 UMD3.1
BovineHD1600007167-
128_T_F_2255341172

BOVINEHD1600007169 MS Imputation rs109147486 ss251063506 T/C A/G 16 25766607 UMD3.1
BovineHD1600007169_dup-
1_T_R_2253184756

BOVINEHD1600007170 MS Imputation rs109592229 ss251063507 A/G A/G 16 25767394 UMD3.1
BovineHD1600007170-
128_T_F_2255344352

BOVINEHD1600007172 MS Imputation rs110620324 ss251063508 A/G A/G 16 25774613 UMD3.1
BovineHD1600007172-
128_B_R_2255344349

BOVINEHD1600007174 MS Imputation rs135298780 ss251063510 A/G A/G 16 25786382 UMD3.1
BovineHD1600007174-
128_T_F_2255324831

BOVINEHD1600007175 MS Imputation rs136660559 ss251063511 T/C A/G 16 25789054 UMD3.1
BovineHD1600007175-
1_T_R_1763742754
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BOVINEHD1600007176 MS Imputation rs110707198 ss251063512 T/G A/C 16 25790832 UMD3.1
BovineHD1600007176-
128_T_R_2255347171

BOVINEHD1600007179 MS Imputation rs110290739 ss251063514 T/C A/G 16 25803734 UMD3.1
BovineHD1600007179-
128_T_R_2255329074

BOVINEHD1600007180 MS Imputation rs134718118 ss251063515 T/G A/C 16 25811895 UMD3.1
BovineHD1600007180_dup-
1_B_F_2253184762

BOVINEHD1600007181 MS Imputation rs109939496 ss251063516 A/G A/G 16 25817365 UMD3.1
BovineHD1600007181-
1_T_F_1763742765

BOVINEHD1600007182 MS Imputation rs108971063 ss251063517 T/C A/G 16 25820546 UMD3.1
BovineHD1600007182-
128_T_R_2255327501

BOVINEHD1600007183 MS Imputation rs134481746 ss251063518 A/G A/G 16 25832066 UMD3.1
BovineHD1600007183_dup-
1_T_F_2253184766

BOVINEHD1600007184 MS Imputation rs109217033 ss251063519 A/G A/G 16 25833566 UMD3.1
BovineHD1600007184-
128_T_F_2255349657

BOVINEHD1600007185 MS Imputation rs110813561 ss251063520 T/G A/C 16 25841321 UMD3.1
BovineHD1600007185-
1_T_R_1763742774

BOVINEHD1600007186 MS Imputation rs110392295 ss251063521 T/G A/C 16 25858827 UMD3.1
BovineHD1600007186-
128_T_R_2255330826

BOVINEHD1600007187 MS Imputation rs110916779 ss251063522 T/C A/G 16 25860223 UMD3.1
BovineHD1600007187-
128_B_F_2255348915

BOVINEHD1600007188 MS Imputation rs109110054 ss251063523 A/G A/G 16 25861658 UMD3.1
BovineHD1600007188-
128_T_F_2255352730

BOVINEHD1600007190 MS Imputation rs134851157 ss251063524 T/C A/G 16 25869263 UMD3.1
BovineHD1600007190-
128_T_R_2255346358

BOVINEHD1600007191 MS Imputation rs136018295 ss251063525 T/G A/C 16 25871274 UMD3.1
BovineHD1600007191_dup-
1_B_F_2253184773

BOVINEHD1600007192 MS Imputation rs109688860 ss251063526 A/G A/G 16 25872262 UMD3.1
BovineHD1600007192-
128_T_F_2255329657

BOVINEHD1600007193 MS Imputation rs137235030 ss251063527 A/G A/G 16 25874058 UMD3.1
BovineHD1600007193-
128_T_F_2255343719

BOVINEHD1600007195 MS Imputation rs136970144 ss251063529 A/G A/G 16 25885965 UMD3.1
BovineHD1600007195-
128_T_F_2255343176

BOVINEHD1600007196 MS Imputation rs135074783 ss251063530 T/C A/G 16 25889912 UMD3.1
BovineHD1600007196-
128_T_R_2255343568
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BOVINEHD1600007198 MS Imputation rs110379773 ss251063531 A/G A/G 16 25899355 UMD3.1
BovineHD1600007198_dup-
1_T_F_2253184775

BOVINEHD1600007199 MS Imputation rs110131112 ss251063532 T/C A/G 16 25899984 UMD3.1
BovineHD1600007199_dup-
1_B_F_2253195932

BOVINEHD1600007200 MS Imputation rs136034464 ss251063533 A/G A/G 16 25906257 UMD3.1
BovineHD1600007200-
128_B_R_2255334515

BOVINEHD1600007201 MS Imputation rs110453882 ss251063534 A/G A/G 16 25911857 UMD3.1
BovineHD1600007201-
128_B_R_2255327278

BOVINEHD1600007202 MS Imputation rs134512222 ss251063535 A/C A/C 16 25916387 UMD3.1
BovineHD1600007202_dup-
1_T_F_2253184781

BOVINEHD1600007203 MS Imputation rs137370883 ss251063536 A/G A/G 16 25917821 UMD3.1
BovineHD1600007203-
1_B_R_1763933167

BOVINEHD1600007204 MS Imputation rs109101012 ss251063537 A/C A/C 16 25919398 UMD3.1
BovineHD1600007204-
128_T_F_2255327494

BOVINEHD1600007205 MS Imputation rs137134674 ss251063538 T/C A/G 16 25923441 UMD3.1
BovineHD1600007205-
128_T_R_2255327519

BOVINEHD1600007206 MS Imputation rs135782233 ss251063539 A/G A/G 16 25928979 UMD3.1
BovineHD1600007206-
128_T_F_2255332822

BOVINEHD1600007207 MS Imputation rs109589330 ss251063540 A/G A/G 16 25933132 UMD3.1
BovineHD1600007207_dup-
1_T_F_2253184786

BOVINEHD1600007208 MS Imputation rs110827843 ss251063541 A/C A/C 16 25934724 UMD3.1
BovineHD1600007208-
1_B_R_1763933169

BOVINEHD1600007209 MS Imputation rs109223063 ss251063542 T/C A/G 16 25935379 UMD3.1
BovineHD1600007209_dup-
1_T_R_2253184791

BOVINEHD1600007210 MS Imputation rs110049216 ss251063543 A/G A/G 16 25940046 UMD3.1
BovineHD1600007210-
128_T_F_2255350772

BOVINEHD1600007212 MS Imputation rs109717730 ss251063545 T/C A/G 16 25941886 UMD3.1
BovineHD1600007212_dup-
1_T_R_2253184794

BOVINEHD1600007213 MS Imputation rs109944178 ss251063546 A/G A/G 16 25943727 UMD3.1
BovineHD1600007213_dup-
1_T_F_2253184795

BOVINEHD1600007214 MS Imputation rs137352375 ss251063547 A/C A/C 16 25944271 UMD3.1
BovineHD1600007214_dup-
1_T_F_2253184797

BOVINEHD1600007215 MS Imputation rs110561907 ss251063548 A/C A/C 16 25949459 UMD3.1
BovineHD1600007215-
128_B_R_2255341070
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BOVINEHD1600007216 MS Imputation rs134054881 ss251063549 A/G A/G 16 25950651 UMD3.1
BovineHD1600007216-
128_B_R_2255330355

BOVINEHD1600007217 MS Imputation rs135505966 ss251063550 T/C A/G 16 25952513 UMD3.1
BovineHD1600007217-
128_B_F_2255342149

BOVINEHD1600007218 MS Imputation rs136516078 ss251063551 A/G A/G 16 25953743 UMD3.1
BovineHD1600007218_dup-
1_T_F_2253184800

BOVINEHD1600024420 MS Imputation rs137468561 ss251079305 A/C A/C 16 25827744 UMD3.1
BovineHD1600024420-
128_B_R_2255333375

BOVINEHD1800019028 MS Imputation rs109571293 ss251117080 A/G A/G 18 65335388 UMD3.1
BovineHD1800019028-
128_B_R_2255341335

BOVINEHD1800019029 MS Imputation rs135532506 ss251117081 T/G A/C 18 65337654 UMD3.1
BovineHD1800019029-
128_B_F_2255345033

BOVINEHD1800019030 MS Imputation rs133100682 ss251117082 A/G A/G 18 65340963 UMD3.1
BovineHD1800019030-
1_T_F_1763984154

BOVINEHD1800019032 MS Imputation rs41901791 ss251117083 T/C A/G 18 65349102 UMD3.1
BovineHD1800019032_dup-
1_B_F_2253185041

BOVINEHD1800019033 MS Imputation rs41901790 ss251117084 T/C A/G 18 65350274 UMD3.1
BovineHD1800019033-
128_B_F_2255333366

BOVINEHD1800019034 MS Imputation rs133207977 ss251117085 T/C A/G 18 65353446 UMD3.1
BovineHD1800019034-
1_B_F_1764194595

BOVINEHD1800019037 MS Imputation rs41901777 ss251117086 T/C A/G 18 65356544 UMD3.1
BovineHD1800019037_dup-
1_T_R_2253196080

BOVINEHD1800019038 MS Imputation rs41901769 ss251117087 A/G A/G 18 65360461 UMD3.1
BovineHD1800019038-
128_B_R_2255331611

BOVINEHD1800019039 MS Imputation rs41901761 ss251117088 T/C A/G 18 65362801 UMD3.1
BovineHD1800019039-
128_B_F_2255344514

BOVINEHD1800019040 MS Imputation rs41901751 ss251117089 A/G A/G 18 65365521 UMD3.1
BovineHD1800019040-
128_T_F_2255331297

BOVINEHD1800019042 MS Imputation rs41901741 ss251117091 A/C A/C 18 65377613 UMD3.1
BovineHD1800019042-
128_T_F_2255325444

BOVINEHD1800019043 MS Imputation rs41901228 ss251117092 A/G A/G 18 65379641 UMD3.1
BovineHD1800019043-
128_B_R_2255340832

BOVINEHD1800019044 MS Imputation rs41901731 ss251117093 A/C A/C 18 65384131 UMD3.1
BovineHD1800019044-
1_T_F_1763984167
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BOVINEHD1800019045 MS Imputation rs41901733 ss251117094 A/G A/G 18 65387030 UMD3.1
BovineHD1800019045-
128_T_F_2255347607

BOVINEHD1800019046 MS Imputation rs110108778 ss251117095 T/C A/G 18 65388052 UMD3.1
BovineHD1800019046-
128_B_F_2255329437

BOVINEHD1800019047 MS Imputation rs41901735 ss251117096 T/C A/G 18 65388866 UMD3.1
BovineHD1800019047-
128_B_F_2255351964

BOVINEHD1800019050 MS Imputation rs110732730 ss251117099 T/C A/G 18 65403345 UMD3.1
BovineHD1800019050-
128_B_F_2255324547

BOVINEHD1800019051 MS Imputation rs109295604 ss251117100 A/G A/G 18 65405023 UMD3.1
BovineHD1800019051_dup-
1_B_R_2253185059

BOVINEHD1800019052 MS Imputation rs41901226 ss251117101 A/C A/C 18 65406943 UMD3.1
BovineHD1800019052-
128_T_F_2255330413

BOVINEHD1800019053 MS Imputation rs136626911 ss251117102 T/C A/G 18 65414412 UMD3.1
BovineHD1800019053-
128_B_F_2255324057

BOVINEHD1800019054 MS Imputation rs42927527 ss251117103 A/G A/G 18 65419972 UMD3.1
BovineHD1800019054-
128_T_F_2255342949

BOVINEHD1800019055 MS Imputation rs42927528 ss251117104 T/G A/C 18 65423598 UMD3.1
BovineHD1800019055-
1_B_F_1764194617

BOVINEHD1800019056 MS Imputation rs132984692 ss251117105 A/G A/G 18 65426753 UMD3.1
BovineHD1800019056-
128_T_F_2255323394

BOVINEHD1800019057 MS Imputation rs42928432 ss251117106 A/C A/C 18 65432619 UMD3.1
BovineHD1800019057_dup-
1_B_R_2253185066

BOVINEHD1800019058 MS Imputation rs42928435 ss251117107 T/C A/G 18 65433421 UMD3.1
BovineHD1800019058-
1_B_F_1764194621

BOVINEHD1800019059 MS Imputation rs110065138 ss251117108 T/C A/G 18 65438566 UMD3.1
BovineHD1800019059-
128_T_R_2255324342

BOVINEHD1800019060 MS Imputation rs110481662 ss251117109 A/G A/G 18 65451004 UMD3.1
BovineHD1800019060-
128_B_R_2255346769

BOVINEHD1800019061 MS Imputation rs110606449 ss251117110 T/C A/G 18 65454422 UMD3.1
BovineHD1800019061-
1_B_F_1764194625

BOVINEHD1800019062 MS Imputation rs109465532 ss251117111 T/C A/G 18 65455233 UMD3.1
BovineHD1800019062-
128_B_F_2255326072

BOVINEHD1800019063 MS Imputation rs135099199 ss251117112 T/C A/G 18 65456096 UMD3.1
BovineHD1800019063_dup-
1_B_F_2253185072
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BOVINEHD1800019064 MS Imputation rs136405729 ss251117113 T/C A/G 18 65457770 UMD3.1
BovineHD1800019064-
128_T_R_2255346574

BOVINEHD1800019065 MS Imputation rs134304852 ss251117114 A/G A/G 18 65460377 UMD3.1
BovineHD1800019065-
1_T_F_1763984183

BOVINEHD1800019066 MS Imputation rs135302064 ss251117115 T/C A/G 18 65463329 UMD3.1
BovineHD1800019066-
1_B_F_1764194631

BOVINEHD1800019067 MS Imputation rs137763165 ss251117116 T/G A/C 18 65473071 UMD3.1
BovineHD1800019067-
128_B_F_2255331309

BOVINEHD1800019068 MS Imputation rs110530634 ss251117117 T/C A/G 18 65476103 UMD3.1
BovineHD1800019068-
1_B_F_1764194635

BOVINEHD1800019069 MS Imputation rs137366212 ss251117118 A/G A/G 18 65486326 UMD3.1
BovineHD1800019069-
128_B_R_2255344097

BOVINEHD1800019896 MS Imputation rs134530562 ss251117747 T/C A/G 18 65345596 UMD3.1
BovineHD1800019896-
128_T_R_2255336534

BOVINEHD1800019897 MS Imputation rs136306123 ss251117748 T/G A/C 18 65429283 UMD3.1
BovineHD1800019897-
1_T_R_1773445433

BOVINEHD1900015968 MS Imputation rs41927654 ss251132201 A/G A/G 19 56499004 UMD3.1
BovineHD1900015968-
1_B_R_1764243470

BOVINEHD1900015969 MS Imputation rs41927647 ss251132202 T/G A/C 19 56500023 UMD3.1
BovineHD1900015969-
1_T_R_1764048661

BOVINEHD1900015970 MS Imputation rs41927637 ss251132203 A/G A/G 19 56502242 UMD3.1
BovineHD1900015970-
1_B_R_1764243472

BOVINEHD1900015972 MS Imputation rs41926923 ss251132205 A/G A/G 19 56510205 UMD3.1
BovineHD1900015972_dup-
1_B_R_2253196155

BOVINEHD1900015973 MS Imputation rs41926919 ss251132206 A/G A/G 19 56516493 UMD3.1
BovineHD1900015973-
1_B_R_1764243474

BOVINEHD1900015983 MS Imputation rs41924743 ss251132215 A/G A/G 19 56537361 UMD3.1
BovineHD1900015983-
128_T_F_2255346810

BOVINEHD1900015985 MS Imputation rs109741095 ss251132217 A/G A/G 19 56540246 UMD3.1
BovineHD1900015985_dup-
1_T_F_2253185223

BOVINEHD1900015986 MS Imputation rs135909315 ss251132218 T/C A/G 19 56544394 UMD3.1
BovineHD1900015986_dup-
1_B_F_2253196160

BOVINEHD1900015987 MS Imputation rs136819082 ss251132219 A/G A/G 19 56545123 UMD3.1
BovineHD1900015987-
128_B_R_2255336915
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BOVINEHD1900015988 MS Imputation rs41924783 ss251132220 T/C A/G 19 56545652 UMD3.1
BovineHD1900015988-
128_T_R_2255327444

BOVINEHD1900015989 MS Imputation rs109463580 ss251132221 T/C A/G 19 56551168 UMD3.1
BovineHD1900015989_dup-
1_B_F_2253185229

BOVINEHD1900015990 MS Imputation rs41924788 ss251132222 A/G A/G 19 56552581 UMD3.1
BovineHD1900015990-
128_B_R_2255341153

BOVINEHD1900015991 MS Imputation rs135218864 ss251132223 T/C A/G 19 56554454 UMD3.1
BovineHD1900015991-
1_B_F_1764243491

BOVINEHD1900015993 MS Imputation rs137804276 ss251132224 A/C A/C 19 56555839 UMD3.1
BovineHD1900015993-
128_B_R_2255342694

BOVINEHD1900015994 MS Imputation rs133791238 ss251132225 A/G A/G 19 56556421 UMD3.1
BovineHD1900015994-
128_B_R_2255342705

BOVINEHD1900015995 MS Imputation rs109323354 ss251132226 T/C A/G 19 56559004 UMD3.1
BovineHD1900015995-
128_B_F_2255351529

BOVINEHD1900015996 MS Imputation rs109969696 ss251132227 A/G A/G 19 56559529 UMD3.1
BovineHD1900015996-
128_B_R_2255338800

BOVINEHD1900015997 MS Imputation rs41924796 ss251132228 T/C A/G 19 56560675 UMD3.1
BovineHD1900015997_dup-
1_B_F_2253196166

BOVINEHD1900015998 MS Imputation rs135111361 ss251132229 A/G A/G 19 56564441 UMD3.1
BovineHD1900015998-
128_B_R_2255337774

BOVINEHD1900015999 MS Imputation rs132650784 ss251132230 T/C A/G 19 56569168 UMD3.1
BovineHD1900015999-
128_B_F_2255337787

BOVINEHD1900016000 MS Imputation rs110402997 ss251132231 T/C A/G 19 56577107 UMD3.1
BovineHD1900016000-
128_B_F_2255347673

BOVINEHD1900016001 MS Imputation rs135431265 ss251132232 A/G A/G 19 56584509 UMD3.1
BovineHD1900016001-
128_T_F_2255339809

BOVINEHD1900016002 MS Imputation rs110242945 ss251132233 A/G A/G 19 56594816 UMD3.1
BovineHD1900016002-
128_B_R_2255336084

BOVINEHD1900016003 MS Imputation rs134189730 ss251132234 T/C A/G 19 56599101 UMD3.1
BovineHD1900016003-
128_T_R_2255340422

BOVINEHD1900016004 MS Imputation rs41924810 ss251132235 A/G A/G 19 56602183 UMD3.1
BovineHD1900016004-
128_T_F_2255336657

BOVINEHD1900016005 MS Imputation rs133472506 ss251132236 A/G A/G 19 56606767 UMD3.1
BovineHD1900016005_dup-
1_B_R_2253185254
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BOVINEHD1900016007 MS Imputation rs136236572 ss251132238 T/C A/G 19 56616269 UMD3.1
BovineHD1900016007-
128_B_F_2255352790

BOVINEHD1900016008 MS Imputation rs133415793 ss251132239 T/C A/G 19 56616856 UMD3.1
BovineHD1900016008_dup-
1_B_F_2253196170

BOVINEHD1900016009 MS Imputation rs109204992 ss251132240 T/C A/G 19 56619165 UMD3.1
BovineHD1900016009-
1_T_R_1764048697

BOVINEHD1900016010 MS Imputation rs136291485 ss251132241 T/C A/G 19 56621838 UMD3.1
BovineHD1900016010-
128_T_R_2255349528

BOVINEHD1900016011 MS Imputation rs110380016 ss251132242 T/C A/G 19 56622728 UMD3.1
BovineHD1900016011_dup-
1_B_F_2253196172

BOVINEHD1900016012 MS Imputation rs134589272 ss251132243 T/C A/G 19 56624163 UMD3.1
BovineHD1900016012-
128_T_R_2255348040

BOVINEHD1900016013 MS Imputation rs109061029 ss251132244 A/C A/C 19 56628540 UMD3.1
BovineHD1900016013-
1_B_R_1764243522

BOVINEHD1900016015 MS Imputation rs133930824 ss251132245 A/G A/G 19 56638120 UMD3.1
BovineHD1900016015-
128_B_R_2255329161

BOVINEHD1900016016 MS Imputation rs110491329 ss251132246 A/G A/G 19 56641456 UMD3.1
BovineHD1900016016-
128_B_R_2255335331

BOVINEHD1900016017 MS Imputation rs136012537 ss251132247 A/G A/G 19 56646757 UMD3.1
BovineHD1900016017_dup-
1_T_F_2253185262

BOVINEHD1900016019 MS Imputation rs41924825 ss251132248 T/C A/G 19 56649409 UMD3.1
BovineHD1900016019-
128_T_R_2255343264

BOVINEHD1900016020 MS Imputation rs110350560 ss251132249 T/G A/C 19 56650948 UMD3.1
BovineHD1900016020_dup-
1_T_R_2253185264

BOVINEHD1900016021 MS Imputation rs133041433 ss251132250 T/C A/G 19 56652544 UMD3.1
BovineHD1900016021-
128_B_F_2255343597

BOVINEHD1900016022 MS Imputation rs137121160 ss251132251 T/C A/G 19 56654080 UMD3.1
BovineHD1900016022-
128_B_F_2255333102

BOVINEHD1900016023 MS Imputation rs135070203 ss251132252 A/G A/G 19 56657499 UMD3.1
BovineHD1900016023-
128_T_F_2255348809

BOVINEHD1900016025 MS Imputation rs109780222 ss251132254 A/G A/G 19 56668187 UMD3.1
BovineHD1900016025-
128_B_R_2255349403

BOVINEHD1900016026 MS Imputation rs41925541 ss251132255 A/G A/G 19 56670683 UMD3.1
BovineHD1900016026-
1_B_R_1764243536
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BOVINEHD1900016027 MS Imputation rs41925544 ss251132256 A/G A/G 19 56673555 UMD3.1
BovineHD1900016027-
128_B_R_2255341528

BOVINEHD1900016028 MS Imputation rs41925550 ss251132257 A/G A/G 19 56675426 UMD3.1
BovineHD1900016028-
128_B_R_2255333187

BOVINEHD1900016029 MS Imputation rs41925569 ss251132258 A/C A/C 19 56677858 UMD3.1
BovineHD1900016029-
128_T_F_2255337442

BOVINEHD1900016030 MS Imputation rs41925575 ss251132259 A/G A/G 19 56680137 UMD3.1
BovineHD1900016030-
128_B_R_2255334868

BOVINEHD1900016031 MS Imputation rs41925588 ss251132260 A/G A/G 19 56693314 UMD3.1
BovineHD1900016031-
128_B_R_2255328802

BOVINEHD1900016032 MS Imputation rs41925592 ss251132261 A/G A/G 19 56696905 UMD3.1
BovineHD1900016032-
128_T_F_2255344042

BOVINEHD1900016034 MS Imputation rs133243754 ss251132262 T/G A/C 19 56699078 UMD3.1
BovineHD1900016034-
128_T_R_2255325679

BOVINEHD1900016035 MS Imputation rs41925605 ss251132263 T/G A/C 19 56704546 UMD3.1
BovineHD1900016035-
128_T_R_2255326113

BOVINEHD1900016036 MS Imputation rs41925612 ss251132264 T/C A/G 19 56707211 UMD3.1
BovineHD1900016036-
128_T_R_2255349209

BOVINEHD1900016037 MS Imputation rs133774222 ss251132265 T/C A/G 19 56712050 UMD3.1
BovineHD1900016037-
128_B_F_2255344418

BOVINEHD1900016038 MS Imputation rs41926431 ss251132266 T/C A/G 19 56718988 UMD3.1
BovineHD1900016038-
128_T_R_2255323966

BOVINEHD1900016039 MS Imputation rs41926443 ss251132267 A/C A/C 19 56720693 UMD3.1
BovineHD1900016039-
128_B_R_2255333335

BOVINEHD1900016040 MS Imputation rs41926451 ss251132268 T/C A/G 19 56722216 UMD3.1
BovineHD1900016040_dup-
1_B_F_2253185290

BOVINEHD1900016041 MS Imputation rs137512794 ss251132269 T/C A/G 19 56728310 UMD3.1
BovineHD1900016041-
128_B_F_2255326132

BOVINEHD1900016042 MS Imputation rs41926502 ss251132270 T/C A/G 19 56731189 UMD3.1
BovineHD1900016042-
128_B_F_2255338134

BOVINEHD1900016043 MS Imputation rs41926512 ss251132271 A/G A/G 19 56736078 UMD3.1
BovineHD1900016043-
1_T_F_1764048728

BOVINEHD1900016045 MS Imputation rs110217258 ss251132273 T/C A/G 19 56737905 UMD3.1
BovineHD1900016045_dup-
1_B_F_2253185294
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BOVINEHD1900016046 MS Imputation rs41926516 ss251132274 A/G A/G 19 56738932 UMD3.1
BovineHD1900016046-
128_B_R_2255352733

BOVINEHD1900016047 MS Imputation rs109155199 ss251132275 A/C A/C 19 56740385 UMD3.1
BovineHD1900016047-
128_B_R_2255347570

BOVINEHD1900016048 MS Imputation rs110653389 ss251132276 T/C A/G 19 56746656 UMD3.1
BovineHD1900016048-
128_B_F_2255352750

BOVINEHD1900016049 MS Imputation rs109543827 ss251132277 A/G A/G 19 56748120 UMD3.1
BovineHD1900016049-
128_B_R_2255322438

BOVINEHD1900016050 MS Imputation rs109392541 ss251132278 A/G A/G 19 56749358 UMD3.1
BovineHD1900016050-
128_B_R_2255325299

BOVINEHD1900016051 MS Imputation rs41926526 ss251132279 T/C A/G 19 56750524 UMD3.1
BovineHD1900016051_dup-
1_T_R_2253196200

BOVINEHD1900016052 MS Imputation rs41926528 ss251132280 A/G A/G 19 56753187 UMD3.1
BovineHD1900016052-
128_B_R_2255342098

BOVINEHD1900016053 MS Imputation rs41927244 ss251132281 A/G A/G 19 56774283 UMD3.1
BovineHD1900016053-
128_B_R_2255345968

BOVINEHD1900016054 MS Imputation rs110534949 ss251132282 T/C A/G 19 56779692 UMD3.1
BovineHD1900016054-
128_T_R_2255343040

BOVINEHD1900016055 MS Imputation rs137294246 ss251132283 A/G A/G 19 56782903 UMD3.1
BovineHD1900016055-
128_T_F_2255350020

BOVINEHD2000006601 MS Imputation rs109304022 ss251141128 T/C A/G 20 21959754 UMD3.1
BovineHD2000006601-
1_T_R_1764079658

BOVINEHD2000006602 MS Imputation rs109115700 ss251141129 A/G A/G 20 21963291 UMD3.1
BovineHD2000006602-
1_T_F_1764079659

BOVINEHD2000006603 MS Imputation rs109779242 ss251141130 A/G A/G 20 21964412 UMD3.1
BovineHD2000006603-
1_T_F_1764079661

BOVINEHD2000006605 MS Imputation rs137715408 ss251141132 A/G A/G 20 21980906 UMD3.1
BovineHD2000006605-
1_T_F_1764079663

BOVINEHD2000006606 MS Imputation rs109847343 ss251141133 T/G A/C 20 21989284 UMD3.1
BovineHD2000006606-
1_B_F_1764282768

BOVINEHD2000006607 MS Imputation rs137459627 ss251141134 T/G A/C 20 21992249 UMD3.1
BovineHD2000006607-
1_B_F_1764282800

BOVINEHD2000006608 MS Imputation rs133048140 ss251141135 T/C A/G 20 22006676 UMD3.1
BovineHD2000006608-
1_B_F_1764282971
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BOVINEHD2000006609 MS Imputation rs133544402 ss251141136 A/G A/G 20 22011007 UMD3.1
BovineHD2000006609-
1_B_R_1764283008

BOVINEHD2000006610 MS Imputation rs109821027 ss251141137 A/G A/G 20 22016148 UMD3.1
BovineHD2000006610_dup-
1_T_F_2253185420

BOVINEHD2000006611 MS Imputation rs109814189 ss251141138 A/G A/G 20 22021608 UMD3.1
BovineHD2000006611-
1_T_F_1764079667

BOVINEHD2000006612 MS Imputation rs109856107 ss251141139 T/G A/C 20 22025013 UMD3.1
BovineHD2000006612-
1_B_F_1764283024

BOVINEHD2000006613 MS Imputation rs135915865 ss251141140 T/C A/G 20 22034154 UMD3.1
BovineHD2000006613-
1_T_R_1764079670

BOVINEHD2000006614 MS Imputation rs136566031 ss251141141 T/C A/G 20 22047458 UMD3.1
BovineHD2000006614-
1_T_R_1764079672

BOVINEHD2000006615 MS Imputation rs134158508 ss251141142 T/C A/G 20 22052308 UMD3.1
BovineHD2000006615-
1_T_R_1764079674

BOVINEHD2000006616 MS Imputation rs137615651 ss251141143 T/C A/G 20 22058347 UMD3.1
BovineHD2000006616-
1_T_R_1764079676

BOVINEHD2000006617 MS Imputation rs133622149 ss251141144 A/G A/G 20 22065122 UMD3.1
BovineHD2000006617_dup-
1_B_R_2253196247

BOVINEHD2000006618 MS Imputation rs135485758 ss251141145 A/C A/C 20 22074012 UMD3.1
BovineHD2000006618_dup-
1_B_R_2253196249

BOVINEHD2000006619 MS Imputation rs136168922 ss251141146 T/C A/G 20 22077905 UMD3.1
BovineHD2000006619_dup-
1_T_R_2253196251

BOVINEHD2000006620 MS Imputation rs133413894 ss251141147 A/C A/C 20 22081253 UMD3.1
BovineHD2000006620-
1_T_F_1764079679

BOVINEHD2000006621 MS Imputation rs137302113 ss251141148 A/C A/C 20 22093784 UMD3.1
BovineHD2000006621-
128_T_F_2255348407

BOVINEHD2000006624 MS Imputation rs136883694 ss251141150 A/C A/C 20 22139478 UMD3.1
BovineHD2000006624-
128_T_F_2255339926

BOVINEHD2000006625 MS Imputation rs134588397 ss251141151 T/C A/G 20 22144338 UMD3.1
BovineHD2000006625-
1_B_F_1764283167

BOVINEHD2000006627 MS Imputation rs137769984 ss251141152 T/C A/G 20 22145977 UMD3.1
BovineHD2000006627-
128_B_F_2255343681

BOVINEHD2000006628 MS Imputation rs133856276 ss251141153 T/C A/G 20 22147660 UMD3.1
BovineHD2000006628-
128_T_R_2255332277
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BOVINEHD2000006629 MS Imputation rs135307323 ss251141154 A/C A/C 20 22150287 UMD3.1
BovineHD2000006629-
128_T_F_2255334312

BOVINEHD2000006630 MS Imputation rs110629495 ss251141155 A/G A/G 20 22151938 UMD3.1
BovineHD2000006630_dup-
1_T_F_2253185440

BOVINEHD2000006631 MS Imputation rs109132511 ss251141156 T/G A/C 20 22152791 UMD3.1
BovineHD2000006631-
128_T_R_2255344741

BOVINEHD2000006632 MS Imputation rs137457140 ss251141157 T/C A/G 20 22154025 UMD3.1
BovineHD2000006632-
128_B_F_2255337793

BOVINEHD2000006633 MS Imputation rs133039494 ss251141158 T/G A/C 20 22155157 UMD3.1
BovineHD2000006633-
128_T_R_2255338441

BOVINEHD2000006634 MS Imputation rs137038711 ss251141159 A/G A/G 20 22156100 UMD3.1
BovineHD2000006634-
1_T_F_1764079693

BOVINEHD2000006635 MS Imputation rs135590461 ss251141160 T/C A/G 20 22158307 UMD3.1
BovineHD2000006635_dup-
1_B_F_2253196263

BOVINEHD2000006636 MS Imputation rs109038200 ss251141161 A/G A/G 20 22159380 UMD3.1
BovineHD2000006636-
128_T_F_2255343840

BOVINEHD2000006637 MS Imputation rs109920871 ss251141162 T/C A/G 20 22159928 UMD3.1
BovineHD2000006637-
128_T_R_2255329404

BOVINEHD2000006639 MS Imputation rs109341660 ss251141164 A/G A/G 20 22161303 UMD3.1
BovineHD2000006639-
128_T_F_2255352468

BOVINEHD2000006640 MS Imputation rs109676473 ss251141165 A/G A/G 20 22163174 UMD3.1
BovineHD2000006640-
128_B_R_2255325665

BOVINEHD2000006641 MS Imputation rs137613234 ss251141166 T/G A/C 20 22164150 UMD3.1
BovineHD2000006641-
128_B_F_2255330360

BOVINEHD2000006642 MS Imputation rs133464757 ss251141167 T/C A/G 20 22165869 UMD3.1
BovineHD2000006642-
128_T_R_2255352065

BOVINEHD2000006643 MS Imputation rs109546917 ss251141168 A/G A/G 20 22166679 UMD3.1
BovineHD2000006643-
128_B_R_2255338974

BOVINEHD2000006644 MS Imputation rs109582725 ss251141169 A/G A/G 20 22168107 UMD3.1
BovineHD2000006644-
128_B_R_2255322499

BOVINEHD2000006645 MS Imputation rs133243544 ss251141170 A/G A/G 20 22170646 UMD3.1
BovineHD2000006645-
128_B_R_2255326288

BOVINEHD2000006646 MS Imputation rs134717199 ss251141171 A/G A/G 20 22171796 UMD3.1
BovineHD2000006646-
1_B_R_1764284382
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BOVINEHD2000006647 MS Imputation rs136109157 ss251141172 T/C A/G 20 22172452 UMD3.1
BovineHD2000006647-
128_B_F_2255350226

BOVINEHD2000006648 MS Imputation rs109791766 ss251141173 T/C A/G 20 22173199 UMD3.1
BovineHD2000006648-
128_T_R_2255343945

BOVINEHD2000006649 MS Imputation rs135022286 ss251141174 A/G A/G 20 22176594 UMD3.1
BovineHD2000006649-
128_T_F_2255344378

BOVINEHD2000006650 MS Imputation rs110289160 ss251141175 A/C A/C 20 22177605 UMD3.1
BovineHD2000006650-
128_B_R_2255332440

BOVINEHD2000006651 MS Imputation rs109209899 ss251141176 A/G A/G 20 22191560 UMD3.1
BovineHD2000006651-
128_T_F_2255335344

BOVINEHD2000006652 MS Imputation rs110655857 ss251141177 A/G A/G 20 22195752 UMD3.1
BovineHD2000006652-
128_B_R_2255327639

BOVINEHD2000006653 MS Imputation rs110977488 ss251141178 A/G A/G 20 22197248 UMD3.1
BovineHD2000006653_dup-
1_B_R_2253185461

BOVINEHD2000006654 MS Imputation rs110620576 ss251141179 T/C A/G 20 22199002 UMD3.1
BovineHD2000006654-
128_B_F_2255323111

BOVINEHD2000006655 MS Imputation rs110061257 ss251141180 A/G A/G 20 22200130 UMD3.1
BovineHD2000006655-
128_T_F_2255334823

BOVINEHD2000006657 MS Imputation rs110434786 ss251141181 A/C A/C 20 22201747 UMD3.1
BovineHD2000006657-
128_T_F_2255324425

BOVINEHD2000006659 MS Imputation rs109445147 ss251141182 T/C A/G 20 22203443 UMD3.1
BovineHD2000006659-
128_T_R_2255326851

BOVINEHD2000006660 MS Imputation rs110369146 ss251141183 T/C A/G 20 22205116 UMD3.1
BovineHD2000006660-
1_B_F_1764284520

BOVINEHD2000006661 MS Imputation rs109288336 ss251141184 T/C A/G 20 22205878 UMD3.1
BovineHD2000006661-
128_T_R_2255346655

BOVINEHD2000006662 MS Imputation rs110254448 ss251141185 A/G A/G 20 22207124 UMD3.1
BovineHD2000006662-
128_T_F_2255325428

BOVINEHD2000006663 MS Imputation rs109694188 ss251141186 A/C A/C 20 22207811 UMD3.1
BovineHD2000006663_dup-
1_B_R_2253196288

BOVINEHD2000006665 MS Imputation rs134583237 ss251141188 T/G A/C 20 22210409 UMD3.1
BovineHD2000006665_dup-
1_T_R_2253185471

BOVINEHD2000006666 MS Imputation rs109429606 ss251141189 A/G A/G 20 22211264 UMD3.1
BovineHD2000006666-
128_T_F_2255340483
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BOVINEHD2000006667 MS Imputation rs110973827 ss251141190 T/C A/G 20 22211958 UMD3.1
BovineHD2000006667-
128_B_F_2255343328

BOVINEHD2000006668 MS Imputation rs110859017 ss251141191 A/G A/G 20 22213427 UMD3.1
BovineHD2000006668-
128_T_F_2255345280

BOVINEHD2000006669 MS Imputation rs109868068 ss251141192 A/G A/G 20 22216004 UMD3.1
BovineHD2000006669_dup-
1_T_F_2253196293

BOVINEHD2000006670 MS Imputation rs109142230 ss251141193 T/C A/G 20 22218396 UMD3.1
BovineHD2000006670_dup-
1_B_F_2253185474

BOVINEHD2000006672 MS Imputation rs136518660 ss251141195 A/G A/G 20 22222878 UMD3.1
BovineHD2000006672-
128_B_R_2255341257

BOVINEHD2000006675 MS Imputation rs132878971 ss251141198 A/G A/G 20 22227475 UMD3.1
BovineHD2000006675-
128_B_R_2255324566

BOVINEHD2000006676 MS Imputation rs134317852 ss251141199 A/G A/G 20 22230996 UMD3.1
BovineHD2000006676_dup-
1_T_F_2253185480

BOVINEHD2000006677 MS Imputation rs137509134 ss251141200 T/C A/G 20 22231544 UMD3.1
BovineHD2000006677_dup-
1_B_F_2253196295

BOVINEHD2000006678 MS Imputation rs132704117 ss251141201 A/C A/C 20 22232173 UMD3.1
BovineHD2000006678-
128_B_R_2255343369

BOVINEHD2000006679 MS Imputation rs110515392 ss251141202 A/G A/G 20 22233266 UMD3.1
BovineHD2000006679-
128_T_F_2255350148

BOVINEHD2000006681 MS Imputation rs132955507 ss251141204 T/C A/G 20 22234812 UMD3.1
BovineHD2000006681-
128_B_F_2255352405

BOVINEHD2000006682 MS Imputation rs134423056 ss251141205 T/C A/G 20 22237123 UMD3.1
BovineHD2000006682-
128_T_R_2255334802

BOVINEHD2000006683 MS Imputation rs135401629 ss251141206 A/C A/C 20 22246591 UMD3.1
BovineHD2000006683-
128_B_R_2255343638

BOVINEHD2000006684 MS Imputation rs136779111 ss251141207 A/G A/G 20 22251794 UMD3.1
BovineHD2000006684-
128_T_F_2255334232

BOVINEHD2000006685 MS Imputation rs110445393 ss251141208 T/C A/G 20 22258146 UMD3.1
BovineHD2000006685-
1_B_F_1764284564

BOVINEHD2000006686 MS Imputation rs137665259 ss251141209 A/G A/G 20 22259437 UMD3.1
BovineHD2000006686-
128_T_F_2255336281

BOVINEHD2000006687 MS Imputation rs110342518 ss251141210 T/C A/G 20 22266103 UMD3.1
BovineHD2000006687-
128_B_F_2255338179
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BOVINEHD2000006688 MS Imputation rs135070388 ss251141211 T/G A/C 20 22270297 UMD3.1
BovineHD2000006688-
128_T_R_2255331719

BOVINEHD2000006691 MS Imputation rs110456301 ss251141213 T/G A/C 20 22288482 UMD3.1
BovineHD2000006691-
128_T_R_2255350875

BOVINEHD2000006692 MS Imputation rs110773703 ss251141214 A/G A/G 20 22290945 UMD3.1
BovineHD2000006692-
128_T_F_2255330470

BOVINEHD2000006694 MS Imputation rs109599663 ss251141216 T/C A/G 20 22292889 UMD3.1
BovineHD2000006694-
128_B_F_2255324093

BOVINEHD2000006695 MS Imputation rs135187993 ss251141217 T/C A/G 20 22294058 UMD3.1
BovineHD2000006695-
128_B_F_2255345764

BOVINEHD2000006696 MS Imputation rs136677596 ss251141218 T/C A/G 20 22296015 UMD3.1
BovineHD2000006696-
128_T_R_2255350911

BOVINEHD2000006697 MS Imputation rs109267141 ss251141219 T/C A/G 20 22302280 UMD3.1
BovineHD2000006697-
128_T_R_2255352697

BOVINEHD2000006698 MS Imputation rs135040686 ss251141220 A/G A/G 20 22305614 UMD3.1
BovineHD2000006698-
1_T_F_1764079770

BOVINEHD2000006699 MS Imputation rs109612765 ss251141221 T/C A/G 20 22306627 UMD3.1
BovineHD2000006699-
128_B_F_2255322527

BOVINEHD2000006700 MS Imputation rs110381595 ss251141222 A/G A/G 20 22307439 UMD3.1
BovineHD2000006700-
128_T_F_2255325488

BOVINEHD2000006701 MS Imputation rs109330174 ss251141223 A/G A/G 20 22316326 UMD3.1
BovineHD2000006701_dup-
1_T_F_2253185503

BOVINEHD2000006702 MS Imputation rs132697351 ss251141224 T/C A/G 20 22317966 UMD3.1
BovineHD2000006702-
128_T_R_2255350687

BOVINEHD2000006703 MS Imputation rs137088041 ss251141225 T/G A/C 20 22319187 UMD3.1
BovineHD2000006703-
128_T_R_2255334085

BOVINEHD2000006704 MS Imputation rs110661882 ss251141226 A/C A/C 20 22322062 UMD3.1
BovineHD2000006704-
128_B_R_2255340914

BOVINEHD2000006705 MS Imputation rs136833789 ss251141227 T/C A/G 20 22324048 UMD3.1
BovineHD2000006705-
128_T_R_2255332969

BOVINEHD2000006706 MS Imputation rs110168133 ss251141228 T/G A/C 20 22326316 UMD3.1
BovineHD2000006706-
128_T_R_2255324624

BOVINEHD2000006707 MS Imputation rs136161243 ss251141229 A/G A/G 20 22331172 UMD3.1
BovineHD2000006707_dup-
1_T_F_2253185513
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BOVINEHD2000006709 MS Imputation rs133406557 ss251141230 T/G A/C 20 22338567 UMD3.1
BovineHD2000006709-
1_T_R_1764079786

BOVINEHD2000006710 MS Imputation rs110109906 ss251141231 T/C A/G 20 22339787 UMD3.1
BovineHD2000006710-
1_T_R_1764079788

BOVINEHD2000006721 MS Imputation rs109890744 ss251141242 T/C A/G 20 22375058 UMD3.1
BovineHD2000006721-
1_T_R_1764079794

BOVINEHD2000006722 MS Imputation rs137399383 ss251141243 T/G A/C 20 22377679 UMD3.1
BovineHD2000006722-
1_T_R_1764079796

BOVINEHD2000006723 MS Imputation rs132840936 ss251141244 A/C A/C 20 22382725 UMD3.1
BovineHD2000006723-
1_T_F_1764079797

BOVINEHD2000006724 MS Imputation rs134733058 ss251141245 A/G A/G 20 22383288 UMD3.1
BovineHD2000006724-
1_B_R_1764285350

BOVINEHD2000006726 MS Imputation rs133239007 ss251141247 A/G A/G 20 22391984 UMD3.1
BovineHD2000006726-
1_T_F_1764079801

BOVINEHD2000006728 MS Imputation rs111004996 ss251141249 A/C A/C 20 22394280 UMD3.1
BovineHD2000006728-
1_T_F_1764079803

BOVINEHD2000006729 MS Imputation rs136831343 ss251141250 T/C A/G 20 22397788 UMD3.1
BovineHD2000006729-
1_B_F_1764285353

BOVINEHD2000006730 MS Imputation rs134883699 ss251141251 T/C A/G 20 22400341 UMD3.1
BovineHD2000006730-
1_B_F_1764285355

BOVINEHD2000006731 MS Imputation rs109414417 ss251141252 T/C A/G 20 22404174 UMD3.1
BovineHD2000006731-
1_B_F_1764285357

BOVINEHD2000006732 MS Imputation rs133237532 ss251141253 T/C A/G 20 22411821 UMD3.1
BovineHD2000006732-
1_B_F_1764285359

BOVINEHD2000006734 MS Imputation rs110838407 ss251141255 T/C A/G 20 22419184 UMD3.1
BovineHD2000006734-
1_T_R_1764079806

BOVINEHD2000006735 MS Imputation rs133548394 ss251141256 T/C A/G 20 22422045 UMD3.1
BovineHD2000006735-
1_T_R_1764079808

BOVINEHD2000006736 MS Imputation rs137403668 ss251141257 T/C A/G 20 22422646 UMD3.1
BovineHD2000006736-
1_B_F_1764285363

BOVINEHD2000006738 MS Imputation rs136986533 ss251141259 A/C A/C 20 22424887 UMD3.1
BovineHD2000006738-
1_T_F_1764079811

BOVINEHD2000006739 MS Imputation rs135384170 ss251141260 T/C A/G 20 22425353 UMD3.1
BovineHD2000006739-
1_B_F_1764285365
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BOVINEHD2000006741 MS Imputation rs132670337 ss251141261 T/C A/G 20 22431797 UMD3.1
BovineHD2000006741-
1_B_F_1764285367

BOVINEHD2000006745 MS Imputation rs134466444 ss251141265 T/G A/C 20 22440338 UMD3.1
BovineHD2000006745-
1_T_R_1764079816

BOVINEHD2000006746 MS Imputation rs137560248 ss251141266 A/G A/G 20 22440958 UMD3.1
BovineHD2000006746-
1_T_F_1764079817

BOVINEHD2000006747 MS Imputation rs109987290 ss251141267 A/G A/G 20 22441853 UMD3.1
BovineHD2000006747-
1_B_R_1764285376

BOVINEHD2000021147 MS Imputation rs136515143 ss251154514 T/C A/G 20 22067678 UMD3.1
BovineHD2000021147-
128_T_R_2255333005

BOVINEHD2000021280 MS Imputation rs132749438 ss251154606 A/G A/G 20 22126788 UMD3.1
BovineHD2000021280-
128_B_R_2255337300

BOVINEHD2100016524 MS Imputation rs133173044 ss251169866 T/C A/G 21 57516455 UMD3.1
BovineHD2100016524-
1_T_R_1764201349

BOVINEHD2100016525 MS Imputation rs134683696 ss251169867 T/C A/G 21 57517551 UMD3.1
BovineHD2100016525-
1_T_R_1764201405

BOVINEHD2100016527 MS Imputation rs136891985 ss251169869 T/C A/G 21 57527006 UMD3.1
BovineHD2100016527-
128_B_F_2255337444

BOVINEHD2100016528 MS Imputation rs110644751 ss251169870 A/G A/G 21 57531997 UMD3.1
BovineHD2100016528-
128_B_R_2255336620

BOVINEHD2100016530 MS Imputation rs109238356 ss251169872 T/C A/G 21 57534747 UMD3.1
BovineHD2100016530-
128_B_F_2255323386

BOVINEHD2100016531 MS Imputation rs135925992 ss251169873 A/G A/G 21 57538101 UMD3.1
BovineHD2100016531_dup-
1_T_F_2253196401

BOVINEHD2100016532 MS Imputation rs132642563 ss251169874 T/C A/G 21 57542024 UMD3.1
BovineHD2100016532-
1_T_R_1764201416

BOVINEHD2100016533 MS Imputation rs109291857 ss251169875 A/G A/G 21 57545089 UMD3.1
BovineHD2100016533-
128_T_F_2255342763

BOVINEHD2100016534 MS Imputation rs109982769 ss251169876 T/C A/G 21 57550317 UMD3.1
BovineHD2100016534-
128_T_R_2255340678

BOVINEHD2100016535 MS Imputation rs132952204 ss251169877 A/G A/G 21 57552028 UMD3.1
BovineHD2100016535_dup-
1_T_F_2253185641

BOVINEHD2100016536 MS Imputation rs109856293 ss251169878 T/G A/C 21 57554618 UMD3.1
BovineHD2100016536-
128_T_R_2255351993
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BOVINEHD2100016537 MS Imputation rs135583362 ss251169879 T/G A/C 21 57559563 UMD3.1
BovineHD2100016537-
128_B_F_2255326961

BOVINEHD2100016540 MS Imputation rs110256359 ss251169881 A/G A/G 21 57571792 UMD3.1
BovineHD2100016540-
128_T_F_2255336108

BOVINEHD2100016541 MS Imputation rs109644170 ss251169882 A/G A/G 21 57573531 UMD3.1
BovineHD2100016541-
1_T_F_1764201478

BOVINEHD2100016543 MS Imputation rs110029635 ss251169883 A/G A/G 21 57579759 UMD3.1
BovineHD2100016543-
128_T_F_2255342476

BOVINEHD2100016545 MS Imputation rs109313871 ss251169884 A/G A/G 21 57583470 UMD3.1
BovineHD2100016545-
128_T_F_2255347438

BOVINEHD2100016546 MS Imputation rs135466038 ss251169885 A/C A/C 21 57584406 UMD3.1
BovineHD2100016546_dup-
1_B_R_2253196411

BOVINEHD2100016547 MS Imputation rs109581592 ss251169886 T/G A/C 21 57585768 UMD3.1
BovineHD2100016547-
128_B_F_2255352584

BOVINEHD2100016550 MS Imputation rs136919912 ss251169889 T/C A/G 21 57592532 UMD3.1
BovineHD2100016550-
1_T_R_1764201547

BOVINEHD2100016552 MS Imputation rs109572467 ss251169891 T/C A/G 21 57602687 UMD3.1
BovineHD2100016552-
128_B_F_2255343326

BOVINEHD2100016557 MS Imputation rs110932914 ss251169896 T/C A/G 21 57616495 UMD3.1
BovineHD2100016557-
1_T_R_1764201571

BOVINEHD2100016558 MS Imputation rs109646593 ss251169897 T/C A/G 21 57617532 UMD3.1
BovineHD2100016558-
128_T_R_2255350704

BOVINEHD2100016559 MS Imputation rs109148864 ss251169898 A/G A/G 21 57619520 UMD3.1
BovineHD2100016559-
128_B_R_2255341569

BOVINEHD2100016560 MS Imputation rs110804489 ss251169899 A/G A/G 21 57620088 UMD3.1
BovineHD2100016560-
128_T_F_2255333184

BOVINEHD2100016562 MS Imputation rs109815508 ss251169901 T/C A/G 21 57622838 UMD3.1
BovineHD2100016562_dup-
1_B_F_2253185665

BOVINEHD2100016564 MS Imputation rs110548063 ss251169903 A/G A/G 21 57625740 UMD3.1
BovineHD2100016564-
128_B_R_2255331904

BOVINEHD2100016565 MS Imputation rs134244925 ss251169904 A/G A/G 21 57628025 UMD3.1
BovineHD2100016565-
128_B_R_2255345425

BOVINEHD2100016566 MS Imputation rs110591141 ss251169905 T/C A/G 21 57630476 UMD3.1
BovineHD2100016566-
128_T_R_2255352723
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BOVINEHD2100016567 MS Imputation rs110448069 ss251169906 T/C A/G 21 57631330 UMD3.1
BovineHD2100016567-
128_T_R_2255339588

BOVINEHD2100016568 MS Imputation rs110222227 ss251169907 T/C A/G 21 57632259 UMD3.1
BovineHD2100016568-
128_B_F_2255329711

BOVINEHD2100016569 MS Imputation rs110356185 ss251169908 A/C A/C 21 57633254 UMD3.1
BovineHD2100016569-
128_T_F_2255328965

BOVINEHD2100016570 MS Imputation rs109709412 ss251169909 T/C A/G 21 57634362 UMD3.1
BovineHD2100016570_dup-
1_B_F_2253185671

BOVINEHD2100016571 MS Imputation rs110643952 ss251169910 T/C A/G 21 57634960 UMD3.1
BovineHD2100016571-
128_B_F_2255324637

BOVINEHD2100016572 MS Imputation rs135970058 ss251169911 A/G A/G 21 57636658 UMD3.1
BovineHD2100016572-
128_T_F_2255345172

BOVINEHD2100016573 MS Imputation rs136924373 ss251169912 T/C A/G 21 57637535 UMD3.1
BovineHD2100016573-
1_T_R_1764201643

BOVINEHD2100016574 MS Imputation rs110250777 ss251169913 T/C A/G 21 57638590 UMD3.1
BovineHD2100016574-
128_B_F_2255334470

BOVINEHD2100016575 MS Imputation rs110284474 ss251169914 A/G A/G 21 57643901 UMD3.1
BovineHD2100016575-
128_T_F_2255351938

BOVINEHD2100016576 MS Imputation rs109122466 ss251169915 A/G A/G 21 57647027 UMD3.1
BovineHD2100016576-
128_T_F_2255336537

BOVINEHD2100016578 MS Imputation rs110625801 ss251169916 A/G A/G 21 57652221 UMD3.1
BovineHD2100016578_dup-
1_T_F_2253185680

BOVINEHD2100016581 MS Imputation rs134228091 ss251169918 A/G A/G 21 57663342 UMD3.1
BovineHD2100016581-
128_B_R_2255347938

BOVINEHD2100016582 MS Imputation rs137491953 ss251169919 A/G A/G 21 57665834 UMD3.1
BovineHD2100016582-
128_B_R_2255346338

BOVINEHD2100016584 MS Imputation rs137093125 ss251169921 T/C A/G 21 57670889 UMD3.1
BovineHD2100016584-
128_B_F_2255337963

BOVINEHD2100016586 MS Imputation rs133561133 ss251169923 T/C A/G 21 57689150 UMD3.1
BovineHD2100016586-
1_T_R_1764201674

BOVINEHD2100016588 MS Imputation rs136185842 ss251169925 A/G A/G 21 57694827 UMD3.1
BovineHD2100016588_dup-
1_B_R_2253185686

BOVINEHD2100016589 MS Imputation rs133339907 ss251169926 T/C A/G 21 57700703 UMD3.1
BovineHD2100016589-
128_T_R_2255329634
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BOVINEHD2100016591 MS Imputation rs110059621 ss251169927 A/G A/G 21 57702577 UMD3.1
BovineHD2100016591-
128_B_R_2255341017

BOVINEHD2100016592 MS Imputation rs137824206 ss251169928 A/G A/G 21 57704011 UMD3.1
BovineHD2100016592-
128_B_R_2255350305

BOVINEHD2100016593 MS Imputation rs133187310 ss251169929 A/G A/G 21 57713677 UMD3.1
BovineHD2100016593_dup-
1_T_F_2253196434

BOVINEHD2100016595 MS Imputation rs110069552 ss251169931 A/G A/G 21 57719367 UMD3.1
BovineHD2100016595-
128_B_R_2255347058

BOVINEHD2100016596 MS Imputation rs133863748 ss251169932 T/C A/G 21 57720411 UMD3.1
BovineHD2100016596-
128_B_F_2255325980

BOVINEHD2100016597 MS Imputation rs134798153 ss251169933 A/G A/G 21 57721222 UMD3.1
BovineHD2100016597-
128_B_R_2255343403

BOVINEHD2100016598 MS Imputation rs135732284 ss251169934 T/G A/C 21 57722290 UMD3.1
BovineHD2100016598_dup-
1_B_F_2253196436

BOVINEHD2100016599 MS Imputation rs109182717 ss251169935 A/G A/G 21 57723364 UMD3.1
BovineHD2100016599_dup-
1_T_F_2253185697

BOVINEHD2100016600 MS Imputation rs135194517 ss251169936 A/C A/C 21 57724145 UMD3.1
BovineHD2100016600_dup-
1_T_F_2253185698

BOVINEHD2100016601 MS Imputation rs109292204 ss251169937 A/G A/G 21 57727224 UMD3.1
BovineHD2100016601-
128_T_F_2255347843

BOVINEHD2100016602 MS Imputation rs110763504 ss251169938 T/C A/G 21 57728401 UMD3.1
BovineHD2100016602-
128_T_R_2255340233

BOVINEHD2100016604 MS Imputation rs109691384 ss251169940 T/C A/G 21 57732674 UMD3.1
BovineHD2100016604-
128_T_R_2255336094

BOVINEHD2100016605 MS Imputation rs109703871 ss251169941 T/C A/G 21 57733541 UMD3.1
BovineHD2100016605-
1_T_R_1764201737

BOVINEHD2100016606 MS Imputation rs109893119 ss251169942 T/C A/G 21 57734939 UMD3.1
BovineHD2100016606-
128_T_R_2255345587

BOVINEHD2100016607 MS Imputation rs132661844 ss251169943 T/C A/G 21 57739066 UMD3.1
BovineHD2100016607-
128_B_F_2255340859

BOVINEHD2100016608 MS Imputation rs137095401 ss251169944 A/G A/G 21 57742230 UMD3.1
BovineHD2100016608_dup-
1_T_F_2253185707

BOVINEHD2100016609 MS Imputation rs109187526 ss251169945 T/C A/G 21 57743769 UMD3.1
BovineHD2100016609_dup-
1_B_F_2253185709
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BOVINEHD2100016611 MS Imputation rs110034825 ss251169947 T/G A/C 21 57748274 UMD3.1
BovineHD2100016611_dup-
1_T_R_2253196444

BOVINEHD2100016612 MS Imputation rs135333516 ss251169948 A/G A/G 21 57748780 UMD3.1
BovineHD2100016612-
128_T_F_2255333850

BOVINEHD2100016613 MS Imputation rs110747542 ss251169949 T/C A/G 21 57749402 UMD3.1
BovineHD2100016613-
128_B_F_2255331808

BOVINEHD2100016615 MS Imputation rs110970759 ss251169951 A/G A/G 21 57750655 UMD3.1
BovineHD2100016615-
1_B_R_1764575977

BOVINEHD2100016616 MS Imputation rs110705161 ss251169952 A/C A/C 21 57751259 UMD3.1
BovineHD2100016616-
128_B_R_2255350982

BOVINEHD2100016617 MS Imputation rs109820230 ss251169953 A/G A/G 21 57751744 UMD3.1
BovineHD2100016617-
128_T_F_2255340857

BOVINEHD2100016618 MS Imputation rs110293188 ss251169954 A/G A/G 21 57753399 UMD3.1
BovineHD2100016618-
128_T_F_2255328298

BOVINEHD2100016621 MS Imputation rs109084873 ss251169956 T/C A/G 21 57762005 UMD3.1
BovineHD2100016621-
128_B_F_2255329065

BOVINEHD2100016622 MS Imputation rs110653270 ss251169957 A/G A/G 21 57763783 UMD3.1
BovineHD2100016622-
128_T_F_2255346500

BOVINEHD2100016623 MS Imputation rs110602373 ss251169958 T/C A/G 21 57764362 UMD3.1
BovineHD2100016623_dup-
1_T_R_2253196450

BOVINEHD2100016624 MS Imputation rs110014695 ss251169959 T/G A/C 21 57765781 UMD3.1
BovineHD2100016624-
128_T_R_2255329842

BOVINEHD2300011313 MS Imputation rs109545801 ss251200876 T/C A/G 23 39126499 UMD3.1
BovineHD2300011313-
128_B_F_2255330791

BOVINEHD2300011314 MS Imputation rs136434578 ss251200877 A/G A/G 23 39127775 UMD3.1
BovineHD2300011314-
128_T_F_2255347778

BOVINEHD2300011315 MS Imputation rs110156196 ss251200878 T/C A/G 23 39133098 UMD3.1
BovineHD2300011315-
128_T_R_2255328172

BOVINEHD2300011316 MS Imputation rs135002667 ss251200879 T/G A/C 23 39142614 UMD3.1
BovineHD2300011316-
128_B_F_2255343725

BOVINEHD2300011317 MS Imputation rs137845027 ss251200880 T/C A/G 23 39146952 UMD3.1
BovineHD2300011317-
128_T_R_2255322941

BOVINEHD2300011318 MS Imputation rs133871312 ss251200881 T/C A/G 23 39147776 UMD3.1
BovineHD2300011318-
128_T_R_2255335980
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BOVINEHD2300011319 MS Imputation rs137428599 ss251200882 A/G A/G 23 39152535 UMD3.1
BovineHD2300011319-
128_B_R_2255331132

BOVINEHD2300011320 MS Imputation rs132689823 ss251200883 A/G A/G 23 39158990 UMD3.1
BovineHD2300011320-
1_B_R_1764651070

BOVINEHD2300011321 MS Imputation rs110437758 ss251200884 A/G A/G 23 39162040 UMD3.1
BovineHD2300011321-
128_B_R_2255327628

BOVINEHD2300011322 MS Imputation rs109457768 ss251200885 T/C A/G 23 39170741 UMD3.1
BovineHD2300011322-
1_T_R_1763364663

BOVINEHD2300011323 MS Imputation rs110384053 ss251200886 T/G A/C 23 39171533 UMD3.1
BovineHD2300011323-
128_T_R_2255326569

BOVINEHD2300011324 MS Imputation rs109013756 ss251200887 A/G A/G 23 39172953 UMD3.1
BovineHD2300011324-
128_T_F_2255339489

BOVINEHD2300011325 MS Imputation rs110739320 ss251200888 T/C A/G 23 39174542 UMD3.1
BovineHD2300011325_dup-
1_T_R_2253185894

BOVINEHD2300011326 MS Imputation rs136855128 ss251200889 T/C A/G 23 39175206 UMD3.1
BovineHD2300011326-
1_T_R_1763364671

BOVINEHD2300011327 MS Imputation rs109613954 ss251200890 T/C A/G 23 39179972 UMD3.1
BovineHD2300011327_dup-
1_T_R_2253185897

BOVINEHD2300011328 MS Imputation rs109337057 ss251200891 A/G A/G 23 39180917 UMD3.1
BovineHD2300011328-
1_T_F_1763364674

BOVINEHD2300011329 MS Imputation rs133209910 ss251200892 A/G A/G 23 39189171 UMD3.1
BovineHD2300011329-
128_T_F_2255336130

BOVINEHD2300011330 MS Imputation rs135355399 ss251200893 T/C A/G 23 39193372 UMD3.1
BovineHD2300011330-
128_T_R_2255328412

BOVINEHD2300011332 MS Imputation rs109517103 ss251200894 T/C A/G 23 39216022 UMD3.1
BovineHD2300011332_dup-
1_T_R_2253185902

BOVINEHD2300011333 MS Imputation rs133585635 ss251200895 T/C A/G 23 39217286 UMD3.1
BovineHD2300011333-
1_B_F_1764651077

BOVINEHD2300011335 MS Imputation rs110874637 ss251200896 A/G A/G 23 39222819 UMD3.1
BovineHD2300011335-
1_B_R_1764651082

BOVINEHD2300011336 MS Imputation rs110986504 ss251200897 T/C A/G 23 39228565 UMD3.1
BovineHD2300011336-
1_B_F_1764651083

BOVINEHD2300011337 MS Imputation rs137015174 ss251200898 A/G A/G 23 39232537 UMD3.1
BovineHD2300011337-
128_T_F_2255323852
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BOVINEHD2300011338 MS Imputation rs134733290 ss251200899 A/C A/C 23 39236560 UMD3.1
BovineHD2300011338-
128_T_F_2255330523

BOVINEHD2300011339 MS Imputation rs135806819 ss251200900 T/G A/C 23 39241545 UMD3.1
BovineHD2300011339-
128_T_R_2255352214

BOVINEHD2300011340 MS Imputation rs133732276 ss251200901 T/C A/G 23 39248351 UMD3.1
BovineHD2300011340-
128_T_R_2255352753

BOVINEHD2300011341 MS Imputation rs135021193 ss251200902 T/C A/G 23 39256906 UMD3.1
BovineHD2300011341-
128_B_F_2255347561

BOVINEHD2300011342 MS Imputation rs133006200 ss251200903 T/G A/C 23 39260966 UMD3.1
BovineHD2300011342-
128_B_F_2255335340

BOVINEHD2300011344 MS Imputation rs133853564 ss251200904 T/C A/G 23 39266577 UMD3.1
BovineHD2300011344-
128_B_F_2255347756

BOVINEHD2300011345 MS Imputation rs137420983 ss251200905 A/G A/G 23 39269822 UMD3.1
BovineHD2300011345_dup-
1_T_F_2253185913

BOVINEHD2300011346 MS Imputation rs132673479 ss251200906 A/G A/G 23 39272320 UMD3.1
BovineHD2300011346-
1_T_F_1763364690

BOVINEHD2300011347 MS Imputation rs137165417 ss251200907 T/C A/G 23 39274007 UMD3.1
BovineHD2300011347-
128_T_R_2255766602

BOVINEHD2300011348 MS Imputation rs136306857 ss251200908 T/C A/G 23 39277768 UMD3.1
BovineHD2300011348_dup-
1_T_R_2253196548

BOVINEHD2300011349 MS Imputation rs133044483 ss251200909 A/C A/C 23 39279640 UMD3.1
BovineHD2300011349-
1_B_R_1764651096

BOVINEHD2300011350 MS Imputation rs134616916 ss251200910 T/C A/G 23 39295118 UMD3.1
BovineHD2300011350-
128_T_R_2255351323

BOVINEHD2300011351 MS Imputation rs136158794 ss251200911 T/C A/G 23 39300180 UMD3.1
BovineHD2300011351-
1_T_R_1763364697

BOVINEHD2300011352 MS Imputation rs136857507 ss251200912 T/C A/G 23 39308113 UMD3.1
BovineHD2300011352-
1_B_F_1764651097

BOVINEHD2300011353 MS Imputation rs134746807 ss251200913 A/G A/G 23 39309531 UMD3.1
BovineHD2300011353_dup-
1_T_F_2253185916

BOVINEHD2300011354 MS Imputation rs137580826 ss251200914 A/G A/G 23 39310763 UMD3.1
BovineHD2300011354-
128_T_F_2255345312

BOVINEHD2300011355 MS Imputation rs109150455 ss251200915 A/G A/G 23 39312609 UMD3.1
BovineHD2300011355-
1_B_R_1764651100
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BOVINEHD2300011356 MS Imputation rs109481326 ss251200916 T/G A/C 23 39316415 UMD3.1
BovineHD2300011356_dup-
1_T_R_2253185921

BOVINEHD2300011357 MS Imputation rs136146355 ss251200917 A/G A/G 23 39317559 UMD3.1
BovineHD2300011357-
128_B_R_2255338872

BOVINEHD2300011358 MS Imputation rs133827930 ss251200918 A/C A/C 23 39318740 UMD3.1
BovineHD2300011358-
1_B_R_1764651104

BOVINEHD2300011359 MS Imputation rs109328707 ss251200919 A/G A/G 23 39319640 UMD3.1
BovineHD2300011359-
128_B_R_2255339044

BOVINEHD2300011360 MS Imputation rs135755894 ss251200920 T/G A/C 23 39320736 UMD3.1
BovineHD2300011360-
128_T_R_2255350215

BOVINEHD2300011361 MS Imputation rs109286302 ss251200921 T/C A/G 23 39324557 UMD3.1
BovineHD2300011361_dup-
1_B_F_2253185928

BOVINEHD2300011362 MS Imputation rs135159952 ss251200922 T/C A/G 23 39325744 UMD3.1
BovineHD2300011362-
1_T_R_1763364707

BOVINEHD2300011363 MS Imputation rs109625421 ss251200923 A/C A/C 23 39333113 UMD3.1
BovineHD2300011363-
1_T_F_1763364708

BOVINEHD2300011364 MS Imputation rs110703590 ss251200924 T/C A/G 23 39334104 UMD3.1
BovineHD2300011364-
1_B_F_1764651109

BOVINEHD2300011365 MS Imputation rs135624216 ss251200925 T/C A/G 23 39337614 UMD3.1
BovineHD2300011365-
128_T_R_2255324560

BOVINEHD2300011366 MS Imputation rs133138372 ss251200926 T/C A/G 23 39340244 UMD3.1
BovineHD2300011366_dup-
1_B_F_2253196552

BOVINEHD2300011367 MS Imputation rs134728948 ss251200927 A/G A/G 23 39344666 UMD3.1
BovineHD2300011367-
1_B_R_1764651114

BOVINEHD2300011368 MS Imputation rs136270617 ss251200928 A/G A/G 23 39348688 UMD3.1
BovineHD2300011368-
1_B_R_1764651116

BOVINEHD2300011369 MS Imputation rs109669764 ss251200929 T/C A/G 23 39350996 UMD3.1
BovineHD2300011369-
128_T_R_2255343895

BOVINEHD2300011370 MS Imputation rs109655888 ss251200930 T/C A/G 23 39352586 UMD3.1
BovineHD2300011370_dup-
1_B_F_2253185935

BOVINEHD2300011371 MS Imputation rs135950526 ss251200931 T/G A/C 23 39356087 UMD3.1
BovineHD2300011371-
1_B_F_1764651119

BOVINEHD2300011372 MS Imputation rs110905055 ss251200932 A/G A/G 23 39357369 UMD3.1
BovineHD2300011372-
128_B_R_2255350569
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BOVINEHD2300011373 MS Imputation rs109293533 ss251200933 T/C A/G 23 39359545 UMD3.1
BovineHD2300011373-
128_B_F_2255326858

BOVINEHD2300011374 MS Imputation rs110267498 ss251200934 A/G A/G 23 39361106 UMD3.1
BovineHD2300011374-
128_B_R_2255342533

BOVINEHD2300011375 MS Imputation rs110900035 ss251200935 A/G A/G 23 39362566 UMD3.1
BovineHD2300011375-
128_T_F_2255335400

BOVINEHD2300011377 MS Imputation rs109722818 ss251200936 A/G A/G 23 39365579 UMD3.1
BovineHD2300011377-
128_B_R_2255324711

BOVINEHD2300011378 MS Imputation rs110641490 ss251200937 A/G A/G 23 39366704 UMD3.1
BovineHD2300011378-
128_T_F_2255323726

BOVINEHD2300011379 MS Imputation rs109888328 ss251200938 A/G A/G 23 39371906 UMD3.1
BovineHD2300011379-
128_B_R_2255343987

BOVINEHD2300011380 MS Imputation rs137238004 ss251200939 T/G A/C 23 39373737 UMD3.1
BovineHD2300011380-
1_T_R_1763364719

BOVINEHD2300011381 MS Imputation rs136287235 ss251200940 A/G A/G 23 39375124 UMD3.1
BovineHD2300011381-
128_T_F_2255338740

BOVINEHD2300011382 MS Imputation rs110922673 ss251200941 A/G A/G 23 39377385 UMD3.1
BovineHD2300011382-
128_B_R_2255327438

BOVINEHD2300011384 MS Imputation rs135731947 ss251200942 T/C A/G 23 39389935 UMD3.1
BovineHD2300011384-
128_T_R_2255325913

BOVINEHD2300011385 MS Imputation rs110648665 ss251200943 T/G A/C 23 39390857 UMD3.1
BovineHD2300011385_dup-
1_T_R_2253185954

BOVINEHD2300011386 MS Imputation rs110978376 ss251200944 A/C A/C 23 39392036 UMD3.1
BovineHD2300011386_dup-
1_B_R_2253185956

BOVINEHD2300011387 MS Imputation rs109139688 ss251200945 A/G A/G 23 39393720 UMD3.1
BovineHD2300011387_dup-
1_B_R_2253185958

BOVINEHD2300011388 MS Imputation rs136592362 ss251200946 T/C A/G 23 39394508 UMD3.1
BovineHD2300011388-
128_T_R_2255350571

BOVINEHD2300011389 MS Imputation rs134199031 ss251200947 T/C A/G 23 39395808 UMD3.1
BovineHD2300011389_dup-
1_T_R_2253185962

BOVINEHD2300015697 MS Imputation rs133676928 ss251204628 A/G A/G 23 39209740 UMD3.1
BovineHD2300015697-
128_T_F_2255336161

BOVINEHD4100000753 MS Imputation rs110754106 ss251327338 T/G A/C 1 132581850 UMD3.1
BovineHD4100000753-
1_T_R_1763503058
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BOVINEHD4100000754 MS Imputation rs41643001 ss251327339 T/G A/C 1 132606116 UMD3.1
BovineHD4100000754_dup-
1_T_R_2253186263

BOVINEHD4100003701 MS Imputation rs109952864 ss251329876 T/C A/G 5 56524373 UMD3.1
BovineHD4100003701-
128_B_F_2255343076

BOVINEHD4100003702 MS Imputation rs110707337 ss251329877 A/G A/G 5 56526696 UMD3.1
BovineHD4100003702-
128_B_R_2255348242

BOVINEHD4100003703 MS Imputation rs41590095 ss251329878 T/C A/G 5 56654439 UMD3.1
BovineHD4100003703-
1_T_R_1763506142

BOVINEHD4100003704 MS Imputation rs29022836 ss251329879 A/C A/C 5 56864148 UMD3.1
BovineHD4100003704-
128_T_F_2255340509

BOVINEHD4100003705 MS Imputation rs41590097 ss251329880 T/C A/G 5 56864864 UMD3.1
BovineHD4100003705-
1_T_R_1763506146

BOVINEHD4100012398 MS Imputation rs41578753 ss251337641 A/G A/G 16 25645967 UMD3.1
BovineHD4100012398_dup-
1_T_F_2253186328

BOVINEHD4100014340 MS Imputation rs41638018 ss251339461 T/C A/G 19 56541221 UMD3.1
BovineHD4100014340-
128_B_F_2255334288

BOVINEHD4100014341 MS Imputation rs41578697 ss251339462 T/C A/G 19 56660022 UMD3.1
BovineHD4100014341_dup-
1_B_F_2253186350

BOVINEHD4100014342 MS Imputation rs41638022 ss251339463 T/C A/G 19 56685960 UMD3.1
BovineHD4100014342-
128_T_R_2255333121

BOVINEHD4100014343 MS Imputation rs41638023 ss251339464 T/C A/G 19 56688980 UMD3.1
BovineHD4100014343-
128_T_R_2255338184

BOVINEHD4100015278 MS Imputation rs41644573 ss251340327 A/G A/G 21 57545720 UMD3.1
BovineHD4100015278-
128_T_F_2255334885

BOVINEHD4100016192 MS Imputation rs109471330 ss251341173 A/G A/G 23 39155330 UMD3.1
BovineHD4100016192-
128_B_R_2255340852

BOVINEHD4100016193 MS Imputation rs110112492 ss251341174 A/G A/G 23 39267731 UMD3.1
BovineHD4100016193-
1_B_R_1763316104

BOVINEHD4100016194 MS Imputation rs41644252 ss251341175 T/C A/G 23 39285499 UMD3.1
BovineHD4100016194-
128_B_F_2255324989

BTA-03986-RS29011742 MS Imputation rs29011742 ss38326038 A/G A/G 9 11008498 UMD3.1
BTA-03986-rs29011742_dup-
0_B_R_2253189167

BTA-38177-NO-RS MS Imputation rs41633929 ss61536705 T/G A/C 16 25915302 UMD3.1
BTA-38177-no-rs-
0_T_R_1511541410
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BTA-38195-NO-RS MS Imputation rs41578754 ss61481439 A/G A/G 16 25648232 UMD3.1
BTA-38195-no-rs-
0_B_R_1511541871

BTA-44155-NO-RS MS Imputation rs41637898 ss61539843 A/G A/G 18 65370372 UMD3.1
BTA-44155-no-rs-
0_B_R_1511533593

BTA-51403-NO-RS MS Imputation rs41582213 ss61484881 T/G A/C 1 132518716 UMD3.1
BTA-51403-no-rs-
128_B_F_2255834187

BTA-52592-NO-RS MS Imputation rs41644554 ss61544457 A/G A/G 21 57658018 UMD3.1
BTA-52592-no-rs-
0_T_F_1511533710

BTB-00124417 MS Imputation rs43335034 ss65248405 T/G A/C 3 33209622 UMD3.1
BTB-00124417_dup-
0_B_F_2253187058

BTB-00126406 MS Imputation rs43336218 ss65250391 T/C A/G 3 32860177 UMD3.1
BTB-00126406_dup-
0_T_R_2253182097

BTB-00763650 MS Imputation rs41927246 ss62593797 A/G A/G 19 56775870 UMD3.1 BTB-00763650-0_T_F_1511584076

BTB-02037802 MS Imputation rs43141154 ss65052726 A/G A/G 3 32829586 UMD3.1 BTB-02037802-0_T_F_1511544424

HAPMAP30258-BTA-143119 MS Imputation rs110812510 ss117967752 A/G A/G 5 56661587 UMD3.1
Hapmap30258-BTA-143119-
128_T_F_2255834149

HAPMAP36170-SCAFFOLD200128_32745 MS Imputation rs29019361 ss117969756 T/C A/G 9 10765698 UMD3.1

Hapmap36170-
SCAFFOLD200128_32745-
0_T_R_1511628638

HAPMAP36453-SCAFFOLD151700_4571 MS Imputation rs29010303 ss117967126 A/G A/G 3 33121625 UMD3.1

Hapmap36453-
SCAFFOLD151700_4571-
0_B_R_1511628827

HAPMAP38633-BTA-83140 MS Imputation rs41592651 ss61493105 T/G A/C 9 10858927 UMD3.1
Hapmap38633-BTA-83140_dup-
0_T_R_2253189025

HAPMAP39503-BTA-67470 MS Imputation rs43711659 ss61552607 T/G A/C 3 33154308 UMD3.1
Hapmap39503-BTA-67470_dup-
0_B_F_2253191530

HAPMAP40909-BTA-121580 MS Imputation rs41621706 ss61523540 A/G A/G 3 32944221 UMD3.1
Hapmap40909-BTA-121580_dup-
0_B_R_2253192319

HAPMAP43594-BTA-50052 MS Imputation rs41580257 ss61484507 T/C A/G 20 22429967 UMD3.1
Hapmap43594-BTA-50052-
0_B_F_1511566631

HAPMAP48798-BTA-51401 MS Imputation rs41638134 ss61543831 A/G A/G 1 132388576 UMD3.1
Hapmap48798-BTA-51401_dup-
0_B_R_2253181767

HAPMAP53517-RS29024619 MS Imputation rs29024619 ss38334719 T/C A/G 16 25935999 UMD3.1
Hapmap53517-rs29024619-
128_T_R_2255766595
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HAPMAP59246-RS29020402 MS Imputation rs29020402 ss38328087 T/C A/G 21 57563775 UMD3.1
Hapmap59246-rs29020402-
0_T_R_1511547494

HAPMAP60497-RS29027497 MS Imputation rs29027497 ss38329887 A/C A/C 3 32881816 UMD3.1
Hapmap60497-rs29027497-
0_T_F_1511553098

UA-IFASA-5041 MS Imputation rs29014020 ss117963594 A/G A/G 2 124086648 UMD3.1
UA-IFASA-5041-
0_B_R_1511686800

UA-IFASA-5703 MS Imputation rs41746511 ss117964868 A/G A/G 15 24128943 UMD3.1
UA-IFASA-5703_dup-
0_B_R_2253181950

Page 91



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

Genomic Flanking Sequence
TTCTTTATTACGCTCCTCTGAAGAAGGAAAAACGATTTCTCTTATT
CATGAGAAGGTAAG[A/T]GTCTTGGGTCCCCTGAACCTCCTAGCT
CCACTGCAATGATTCTCAAACTTTAATTGCAAG
TAAGTACATAAGTACATATCTACTGGCCTTTGATCTGACTAGTTC
CCCAGTCTCAGGTCT[A/G]TTTGCTGTTAATCACCAGTGAGAGAA
GGTCCTACCCTATCTTAAGTGGTTCTCATRTCTC
TCTATTAATTACTAATTGTATATCTTGCTGCTCAGATGTCTAGAGC
ACCTGTTTCCATAT[C/G]TGTAAAACYGAGTTGGGAGCTGAGACT
GTGACTGAGGAGGGAAGGCAGRAGACTATTGCT
CACTGAGTTTCAGAGAGGGCCAGAACTCTTCTGTCCACAAGGTCT
GGCTCCATCCTGGTG[A/G]GGTGGGCAGAGAACCATGAGTTCTTG
AGTAGCTCCAAGACCTATGGCATCAAGTGGCATG
TGCATTTCACCTGCTGCAGCTTCACCACTGCACATGGATATTGTCT
CTCCCTCCTCTAAA[C/G]TTCTCARTCATGGTCCAATTGTACCTTGA
CCTAAATTGAAGAGCAAAGACTATCTTGTTT
AAGGTATTATGAGTTGTGTGGGTTTTTAAAAGCTTGCATCTCTAA
GCTGTATGTGTGAGC[A/G]TGTGWGTTAGATTTAATAACATCTCT
GATAAAGCTCAGATTAGGTAAGAGGATGTATCAG
ACAGACTCTTTGTATGTTTTAAATCTTGTTTTTCCTTCTGTAGATG
TTAACTGGTAACCA[A/G]TGTACAAAAGGGTTGGATCTCACCTTC
AGGATATCTGAAATTTACAGTTTATTGTCCGTT
TGGGAAACCCTATGAGCCAGAGTTTACGTCTGATGATTTGCTGGC
ACAAGGTGAGCTGTG[A/G]GAGAACCAGGTGCCCTGAGCCAGTG
TCACCTCCATCCTGACCCTGAAAGGGGCTGAGGGA
GACAAACCAACCACCAAACAGAAARGCCAAGTGAGGTGATACTT
ACTGGTTCAGAACGAG[A/G]GTGTAGGAATTCTTATCTTCCTCTA
TGATTGACACAATGAGTGTGATGAGTTTGGGCCAG
GAAACCCTCTCTCCCTAAAGAAAGCCATACCCAGGGAGTCCACKT
GGGCTGAATAACCCC[A/G]AGGACTGGCAGAAGGGAAGGGAAG
AATGTAGCTGCAGCCTGAACTTCACTGTTGTCTKAT
CATTCAACCAGCATTTACTGAGCTCCTCCTGATTCCAGACTTGGAA
GAGCGGCTACTTCC[A/G]GATGGGATGTTCCTGCCTCCCCCTCTCA
CGGGGCAGGGAGGCCAGCGGGTGCGGCCTCGG
CTTTCTATGTGGCTTCCTGTATTCCCTTTGTTGTCTAATGTCAGAA
ACTATAACTATCTA[A/G]TTCACACTAGGTTCTCTATAAATTATTT
GCTGAACAAAATATTTCTTCTTTTGAAAATAA
TGACTGTGAAATKGGTATGATTGCCCCTTTTGTACAGATGGAGA
AACTGAGGCTCAGAAA[A/G]GCTAAGGGATTGCCCACAGGTCCA
CAGTTCCCCAGGCTTCCCAATCCACTCTCCACTCCC
AGCTAATTCTCTTGACTTGCAGGCGGAGACTGAGGCTCAACAAG
GGGGCTTCAGCAACCC[A/G]TGGAGATGCAGCTCTTTCCCCTCACA
TCCAATTCAGTGCTTTTATTGAGTTATTGACTTT
TATATTCCCAATTAACATACTCTAGAATGGTTGTAAAGTTTACCC
TTTTACTAATAGCAT[C/G]TGCTTTTCTACGTCCTTACCAACACTGG
TTATTATAAATCTTTTCTTTGATAGATTGAGA
GTGCCACTGAAATAGGCAATGTTGGCAAAACAATGTCTGTTACA
ATAAAATACATTAGAC[A/C]TTTAAATAAATAACCTTAAAAACT
ATGTGAGGGGACATGAACCCAGTCGATTGAATCTGG
AGAAATTGAGGTCCCAGTCTCCTCCTTCAGCAAGACTCAGGCCCT
TCCTCTCTTGGGACC[A/G]AAGAATCGGCGTCCCCTGCCACTTCAT
CCTCTGGACCCAAGAACCCAGGCCCCCAGACCC
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GAAAGCCGCATCAAGCATGCTCTCCTTGTCTGGGAAGAGCCGGCT
GAGGATGAAAGGAAT[A/C]GGAAATCAGGCAATCTGAGAAGAG
CTCTCCTCTCCCTCCCATGGATGAAGAAGTGACYAA
CCTGAGTCCCTGCCCAGCCGGGACTGCCTGGATCTGAGAGGTGGG
ACAAGGAGGTGGCTT[A/G]GCCGCAGGTCACCGGCTCGCAAGTCT
GAGTCTCTGGGAAAGGCAAGTGTCCCGTTGAMTK
TGCAAGATCTGAAGGAATTGAAAATGTCTACCATTTATATGAAA
AGTATTGTTTAAACTG[A/G]AAGGATACATTTTTTAACCTGAAAA
GCTTTCAGACAGTTAATCGCTAATTGTAGAAGTTC
GAAGAGGCTGTTGAAGGAATCTGAGGAGATCTAGAACCTCCTG
GGAAAGAAAAGGGTTGA[A/G]TACAAGTCTCAGATTTTGAGAG
TGGGGCCAGGGAGCCAACAGAGGCCTGAGGGGTGGGGC
TTCTAGGTTCTGTGAATACAGTTRTGAACAAAACAGAGCAAAAA
TCCTTGCCTTCATGGG[A/G]TAGGGAATGGGGAGACAGACAATA
TACATAATAAATAACTAAATGTATTTTTTGTGTTAA
TTTTATGTCTAGCCCTCACTCCCAGTGTAAACCTGTTGTGTTTCCCT
GTATTTTCCTGCA[A/G]TGTTGTCACAGAGGAAGTGGGGTAGTGT
AGTTCTGCCTTGATCACGCTKTCTCTRTCTTA
CTCAACGTCCTCAAAGGATCACAAACAATGCCCTTTATGGGCRGC
CTTCCTGACCCTGAA[A/G]TATACTACGTGAAACTGCTCTTAGCTT
GGCATGAGAAAACTTCTGAAATACATACAAGTG
TCAGATGATCAGGACAGCCAAGGAAACTCTAGAGGGCCTAAACT
CCAAATCTTCTGTCCC[A/G]AGTCAAGTGTCTTTGTGAGAAGCAG
GCCACAAGGAACAATATGTTTCATTCTAGAGTCTT
CATCATATCTGAGGAAAGGGGCAGGTTTAAAGAATTTTAAAGC
ATTCAGTCTATGTGAAA[A/T]GAAAACCAAAGAATATATGCGTG
TGTATGTATATACATAAATATACATGTGTGCTTTGAG
AAATGTAAAGTAGCGYYTGTCCTTTGTCTGTCAGAATGGATGGG
ACCTGGCCAGGCATTA[A/C]TATTACGTAGAGAGATGCCCTTGGG
AGCTTGGAGAGGCGGTGCAGCAATGAACACTCAGA
TGTCCTGGGAGGGCCAGAGATGGGGCATAGAACTCCTTGAAAAT
GGGATGGAGTAATCTC[A/G]AAGAAATGCTGAAATTCTGAGAG
AAGCAAAAGCTTTATCTTATGAGCCCCTTTAAGAATC
GAGCTCTTCTAAAACAAGTAAAGCCACTTTCACTCAAAGGCATA
GGAGACAATTAGGAAG[A/C]ATTTTTTTCTTGCATTTATCTTTTTG
AAAAACAATTGTTGATTGGTTTAGAACTTTAAGC
AAGAACCGTCACACATAAAGGACCCGGAGGAACAATCGCCCAAC
ATTGTAGGGGGYGGGG[A/G]GTGCGTATCATGGGAGCAGTAATT
CAGCAGTATCATGGAGAAAAGGAAAGATGAGAGAAA
TTTGAAAGCMAAGAGCAGCTGGTTTCCTATACCTGTGCCATYGG
GCCCYTCCTTCCCCTC[A/G]CCCCCTCTCCTAGGGTCATAGGGCACA
TCCTGGGCTGTCTGCATATCTTCTCCCCTACAT
AGAAGACCTGCAAACAAGGAGCCCCATTAAGAGGACCATGTGG
CCAAGCAGTCAGGGCTC[A/G]GTGAGCCAGACAGGAGAGAACTG
CAGGAAAACTGGCCAAACACTACCTCCCTATACCCA
TTTTAAAAGTGCTATCATGTGCCTTGAAGGTTGTAGCAGAAGGC
GAAATAATTCATAATT[A/C]TTTTAGCTAGGTTGGTGACCACTAG
ATAGTAGGCTGCTTTAAAGTCTGTGTTTTATTTAC
TTTTATTATGCTTCATATTTGAATGATAAGAYACCTGTAATTTTA
ATTTCAGGACTATTT[A/G]TTGGATACCAAGACTAAATTCTTCCAT
TGAGTGTTTCTCAATTATGAAGGCACAGACTAA
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TCCTTCCCTCTCAGGGGTTACCTGGAGAATTCAGGGGCCCTTCTAG
CTAGAACAAAGGCT[A/C]ACRGAAGGAGGTACAGGTGGGGCCA
GGTGTAGGAGGGCAACCCTCCCCTCCCCTCCCCTC
AGAGTGAACACAGGAATGAAAGCAAGCCAGTTGCTTTTCCTGAG
ACTCTCTCCCCTGTCT[A/T]CTTCATGCTTCCCGCTTATGTTTCCACA
GAGAAATGGAAGCATTACTATGAATGCTATCA
GCTGGGTGGCYGACCTCACTGCCCTGTGCCGACCTCACGTGGCCRT
GATGACCTGCATCA[A/G]ACAAACCACAACTAAAGGTTCAATATT
GCTATTTCTCCTGCTGTACAGAGCCAGGCACRC
CYGCAGCAAGGTGAGTGGTCCAGCACTCCCTTCCCAGAACAGGG
ATGCTAAAATCTGAAA[A/G]CATTAGCAGAGTGGGGAGGGATG
CTGAAAAAGCATTGACCTTTGTCTGGGTGGGCAAGGG
CCTCCTATACTTACCCATGTATGTGTAGCTGGCTAGGGATCTGACT
GCTTCCTCACAGCT[A/G]TGTCTTTTCTCATAAACTTTCCCTTCTCCC
TGTCTTCCTCAGTGTCCTAYRGAGAACTGC
GACTTTTCACATGTGAGGCAAACGTGATAACCACTACACCACGG
AAAGGCGACAGTCGCT[A/G]CCACTGAGCCCTGTATCCAGGAAA
ACCCAAGGTTCAGCCGCCACTATCCAAGCCACCAAC
TGTAACCGAGCAGGACTCACTGCTGATGTAACCGAGTGAGGCCT
TTTCAGGACAGACCCC[A/G]CTCCCACATGCTCTCAGAAGTACCCA
GATAATAGTAGCTCATGCCTGAGTTTTTCAGATG
GTGATTCTGTTCAGTGATTCTGCAATTGGTCCAGGGACACCAGTC
TATGGGCTCCATGTC[A/G]TTGGAACATCACTAACCCTTTCGTACT
TGGGTCCTTCATATGTTCCTAACTGTTTATAGC
CCTCTTCTCCCCGCTTGTAACAGTTCYCATACTGACAACTTGAGCTT
CCCCACTCAACTG[A/G]GTGTTTCTGAACCCTGAAATTCTTTGTGT
AATTAGCCTCTGATTGCTAAAGATTATCCCA
AAAGGAGGCAAAATAAATTAATKTCCTGCTATTAAAAATCAGG
ATAGCAGTCATSTATGT[A/G]GAAGACTTTGATAATTTTCCATTCC
ATGACCCAGGTGCTGGTTATAAGTCATACACATAG
CATACATAGTTTATTCTGAATCTTTAAAGCTACTGAGCTGTTCAC
AAGTAGTCTAACTTC[A/G]GGCATGTGSCACCGTGCATGTTAAAG
CTTTTGTCCGTGARGACATAGTTAYGGGAAGAAT
AAACGAAATAAAAACTTGCTGCCAGGGAAGGTTCTGATGTTGTG
TGATATTGCATAGGCA[A/G]TTATAAACAACTGTGTCTGATAGYA
GTTATCCACTGATATGTGCCTCGTGCCCTACTTCC
TATGCCTCCATGCTTTTTCAAACATGGCCAAGAGCACAGAATAAA
AGACTAACTTCAAAC[A/C]ATAACATTAGAGGAGAAAAACTGCA
TTCCCAACTCAAGAAACCACTAGAGTTCATCTCAA
GACACACATACYACTGCACAATCACATAAACCACACGCTCAGGA
GTGAACCGTGCCAAAG[A/G]AGGAGGAAGACAGATTTAAGCAA
GAATAACAAGAATAAATGAACATTGCATGTGGTATTG
ATTATTAGAAATACTAGACCCTTTTCAAGTTTCTTTTGTTTCTTAR
GTGCTTTTTATAAG[A/G]TTTAACTTCATATTCAGTAAGCTAAGG
GAAAAAATACTATGGTATATGTATTCTTAATTT
ACGACTCGGCATAGATGATTTGTATGTAATGAGTAAGCACTGGC
TGAATGGGTGAATCTT[A/C]TGTTAGAAAAGCGCATCACCATGA
AGCCCAGGTAACAGGTCACCTTGCACGTGCTTCTGT
GTTATCAATTATTTGCAGATGCCACRGTCATAGAAGCTTCTGGCC
CAGAGACTCAAATGT[A/T]GTTTGCTAAAACAGCTAAAATAATG
TGGGGACTCAGGAAAAGACAAGTCTATCRTTTGAC
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TACGTATTACCAAACTACTTTTCGGAAGAGTTCCATCAGGTTAAT
CTTGAACCGAGTCAT[A/C]TGAGATGACTGGTTTCCTCCTAAGCTT
GCCAACCCTGCATATTATTATTATTTATTATTA
CACTTTCTAGGTCCATCCATGTTGCTGCAAATTGCTCATCATGGAT
CCTGTGATCTATC[A/G]GTTCCATTCCTAGGTATATCCTATAGGCA
AAGTCACAGGTGAAGGTGTTCTTGGCCAGTA
AATTAACTCTCTCAAATCTGAGTGAAGTGRAAAGGCAGTGAAAA
TATTCCAGGAAGAGCC[A/G]AGCAGGTTGGTGAGTGATGACCAG
ATGTGTTGCTTTGAAAAGGCAAATCCACATGGCACC
AAGGGATATTATGTTTTAATGCACTGCTGTATAATTCATCAGCCC
TCACCCCTCCCAGTC[A/G]AAATTACTGATGGAAATAAGCAAACA
CCCCAAATTTGCTATTTCCCTTTCCCAATGCCAA
GTACAAGATAGGCYGCCAAAGGCTKCCTCTCTTTCAGGCCAAAAT
CCTCAAGGCAATTRC[A/C]AAGCCTTGATATCTGCTAGAAATATG
GAGCAGATACTTGAGGAAAATAGAATAGATATTT
CCTGCTGGTCAGGACCCCCTCTTCCCAAATGCTAGGAGGTCCTCCG
CTCATCTCCCCCRC[A/G]GCCGACTGCTGCCGAGCTGCCACCTGTTG
TCTGTCCCCACACCCTTGCGCACTGCGTTCT
CCTTGCCAAGGACTCGTTTCGTGTGGAGGCTTTGAAAGGCTGTCA
TTCACAACAAAACCK[A/C]GATCATTATCTAGTTTTTTAACTCTCA
TTTTCTTAGCACTTGAAAATGCTTTAAAGCCCT
GTAACACTGGGTGCTGAGTGTGGAGCTGAGTGACTGAGCAGAA
ATCGGCATCCGGCCTCC[A/G]GTGACCTCGGATCCTGGTGTAGCCC
CGCCCTAGGCAGGCTGCCTGGTATTCTTCGAGGTC
AGGCTCTGCCGTCACAGGGGTCAGTGTGACGGAGCTGCAGGCCA
GCTGCAAGGTGGCATG[A/G]GGTATAGATCACAGTGGAACTAAG
CTGTTTTTAAGTTCTAAACTAGACATTCTCCTCTGA
AGGTAAAGAGGAAGAGAGAGAACCCCAYGAAACATGCGGATA
TAGWGATGTTTAAYTAAA[A/G]TGAACTCAGTTCACAAACTAGC
ATACAACCTTGAAATTCATCTCTTTTTTTAGATCTCTG
AGTGCCTAAGGGTAATGAATGTCCCATAGTCAGCACTTTGTAAG
CACCCACTAACTTGCA[A/G]CCAAAATGAACATTTATCTGTTGGA
ATTCATAGTTTATAGAATATTAGAGATACTTTTTA
AGTCCAGTGAGTAAAAGACCAGGGTTTTCAGGCTTTATGTCTGT
ACAGCATTTGCCTATG[A/G]TTGCCTGTTTGCAGARCTGCCCAGAA
GCCAAGAAGCTGGTCTATYAATTTGGGGGGAATT
TATTCAGATTGATGGTCCAGCATCTTTAACCCTGACTAAATAGGT
TTGGGACAATCTACT[A/G]AAATTCCTGTGGTGGACATATTTCCT
GAAAGCCTCTTTGAGATCACCACTCCTAGAGGCT
GACATCTTTGCTTTCTGTGATTTCAGGTGTCAGCTCCTGAGCTTTA
GAACATGGCTGCTA[A/C]AAGCAATGTGACTGAAATCATTTTCTT
GGGATTCTCCCAGAACCAGGGTGCCCAGAAGGT
CAGGGACGGTGTATTCAGTAAATAACTTCAATTTAATGAGATTT
CAATGTGCCTTTATAA[A/C]TAACAACTATTTTTGAGTGATTTTTT
TTAAAGGCATTTTCAAGTTTAAACTGCAGTGAAC
GGCAGGGACTTAGAATGGACTCCATAGCTGATACGGCCATTGGT
TGGGAGCTAAATCAGA[A/C]AATGCTTCCAGCTGAGCTCTCTGGC
CAGACAAGGTCACCAGTTTGGCTCTGCAGATAGCC
CTGTGGCAGCAGCCCGATTCTAAACAGAGCAGCTTGTCTTTAGGA
TGGCCAGCTCTCCAG[A/C]GGAGCCCCCTGGCCTTCAGCAGTGGG
GTGAGCACCGCCTCCTCTTAACCTCTCTTAGCTC
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GGGAGAAAAAAAAYGGAACCCAACTTTTTAATCTGCTTCTGGAG
CTCACCCACCATTTAC[A/G]TGGCATGGTGACTAAACCCGAACTCT
GCCAGGAGCCAGTTTAACGATGCAGTTAAATGAG
TTTGTTTTAGTTTGACAGAACATAGTTTTCTTCCACAGTCAACCCA
ACTGTGAGGAAMAT[A/T]TCAGAAATTAAACTAGACTAAGTTA
AACTAAATTAATGGAATGCCTCTACTGAGTTTTTT
GTGGATGCGCACAGTCCCAACCACTGGAGCACCAGGGCATTACCT
ATCACAGAATTTTAA[A/G]GGAAACGGACAGCCCGCGGCTTGAG
AATCTATTAAGAGCGCCAAGTCTAACCACTGACGT
AGGTGCCCCACATATGATTGTTAATGAATAGATGAAACAAAGCA
AAACAAAGGCTCTAAC[A/G]GTGGACTGCTTTGTGGCCAGGAAA
GCAACATGTATGTGGAGGAATGTCATATTGGTGTTT
TATAATAACTCGGGTTCGGCAAGATTCAAGTGTTCTTCTCTGAAT
GGCTTTTAAAGGCTC[A/G]GTCTCTCTTAGTTCGAAATGGAGATG
GGGAAGGAAGGAGTCGGTTGGGGACGTCTGAGTG
GASCCTGATGACACCCAGTCACATTCAGAGCTKGTAGGTAGCCTT
TTGGTTCACTTAGCA[A/T]TGGGGCTGGAGCAGTATTTCCAACCTT
AGAATCTGCTGCTACTACAACCCACAGAGGCCA
CCATTATTCCATAGGTACCCTGTATTCTTTCAAATGAGTATGTTCA
CTGCCTTTACTTAA[A/G]GTACTGATAAGTAGTGTTTTTGTAYRAT
TTCAGTGCCTGCATTTGTATTTTAGTATGCAA
CCAAGAACCACTGTGATAGGAGTAGCCCAACACTGGGGATTGAG
GAGAGCTCCAGATTCC[A/G]CTCTCTGGCCAGGAGCAAGTCTTGT
TCCCTCTTTTCTTAAAAAAATTATTTATTTTTAAT
AAAGGTGACCTCCTCTGGCAACCCTGTATAAGGCCACTATTCTTA
ATCACTCTCTTCTGG[A/G]TATCCAAGTTCACAGCCTTTAAATGAC
AAAAAGTATACAGGTTTTCCACAGCTATGTCAG
GTGAGTGTGTTTCGAGACAGGGTTCATAAGAATGTAATTAAGTT
TAAACGGGGTTGTGAA[A/G]GTGGGGCTCTGATGTGATAGAATT
TGTTGCCTTGTGGAAAGAGATGCAAGAAAACTCTCT
GCAAAAGGGGCAATAAACTGTTGCTGGATTTAATTAAAAACAA
CAAATCATTTGGTCAGT[A/G]GTAATGGATGCTACAAACAACCCA
TCAGGTGCATGGCTATTTAAGGAGCCAATATTTTAA
ATTCGTTTCATGAAAAGGTAGCCCAGGTGTGCCTGCCCTGAGGCC
CAGTACCTTCCTCCC[A/G]ACCCCGTGGCACCAGAGTCTCAGCCCCT
CGCCGTGACACCTGGCAGCCTCRCCCTTGTAC
TCATCTTTTGTTTTCTTTGTCTAGCACCACTGCCAGTTCTAGCCTGT
CAGGGCAAATTCA[A/G]TAATAATTAATAGCTGTTGATGAGCCA
GTTGTTCTAGAATCCATTTTTTTTTTTAATAAG
AACGACAAAGGARTTTGCAGATGTGATCAAGGCTACAAACCCTR
ASATGGGGAACATACT[A/G]TAGATTATCCAGGCGGGCCTATGA
GTCCTTTCCTAGCTATGGTAAGGATGAAAAGAAAGA
CTCTCCAAAGCAAACAAGTTAGTGCTGGCTTTGGGGACTGTGCAT
CCACGGGCTTCAACC[A/G]CAGYGRTCCAAAATTAAAGGTCTGTC
AGAGCAGGTGGGTGGAAGGCAAAACCCAAAGGAA
TTGATGCCCACAATACCAGGTCCTGCCTGTCAATAATCAAGTTGC
CTCGCATTAATTAGT[A/G]TCTACCCTGCCYCTGTCAATGTCTTATC
AGACAACCTTAAATACAATCCTTATCATCTTG
ATATCACACAACTCCTAGAAGCCAACACCACGGTCACATGATCCT
GGTGGCCAATATGGC[A/G]GTGCTTCTACACTATAGAATGGAAT
ACGTATTAATAGCTYTTACATTATTGGCTTCATTT
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GCTAGGACTGAGGACTTCTCCTCCTTATGTAAGCATCAATCAGAA
AATGCTGGGTTGACA[A/T]GCACTACTATCTATAAAATAGATGGC
TGGTGGAAAGCTGCTGTATAGCACAGGGAGCTCA
CGCAGCTATCATAGTATGTTCTTTTCCCTTATAAACAACTTTGTTG
GTGGTATATTTTAC[A/G]KATCCTGAGATTTATTTATTGCAGGAA
TRTACTTCAGTGATTTTTAGTAAATTTACATAG
CAGCCACACCCTGACAACTGCCAAGCTGGCCAGCACCTCCCATTCT
ATAGTCAATCTTCA[A/C]GCAAAATGTGCCAAGTTCTATGGGGAG
AAAACAAGACTCCAAACCTCCGCCTGGTCTGTC
CTTCTTCATGAGAAATCAGCCCACATATCATGCAATTCACACTCAC
ATATATCAGTTGAA[C/G]GASTGTGAGAAATCAGAAATCATATW
ATTTACAGTGTTTAAATACATTACACAGCAGGTA
AATCTTAGAAACAGCCTSCCAGGCAGATGGTTTTAACACACGGT
GCAGAATGTAGACTCA[A/G]TAATGCCAGAATAGCCACGTGATT
CATATAAAACCCAGCACTACAGTCTATATTATCTTT
AGATCTTCCCCAACAGTACTTATTACCACATAATAAAAACCCATC
ACAAGCTTCAGCTTC[A/G]TGGATACTCTGAGAGTAAATAAGAG
ATTATTTGCAAATTCAAATGTGCTGAACAGGTTGG
GGCCTCCTTACTAGGAGTCAGGGGAAACCTTTACATTYCCCAAGG
CGGGTATTTTTAGAC[A/G]CAATGCTGTGTCCAGAGTGTTAACTA
ATTGAGTGATCAGGTTTCATACTTGGCCACAGAG
CATTTAAGAGATACTTGTCTTCTTGCTTTTGGCAGCATATAAAAT
CATCTTGAGAAAGAC[A/G]ATGGATGGGAAAGAAGACATCTTTT
CATATTTGCAGCATATTTTAGATTYTAGAAACAGT
TCCTYCTTTATCACAGCTTTTCTCCYATGATGAAGCAATAAGGCAC
TGATGAATTGTGGT[A/G]AAGGGCTGGGCTCCCAAAAGTTTGGA
GGTGATGAGTTTACCTTTAAGCACCAAGGAACTA
CRTGGTGTCCTTAGCAAATAAATGAATGAATAAATAGAAAACCA
CATGAGAGAAGATAAT[A/T]GATTTTAGTATTGTTTGTTTGTGAA
AGAATGAATGTAATACCTTTTGGCCAATCACACAG
AGAAGTAGACCACGCCCCTTTCCTTGGGGCTGGTTATAGGAAGA
GCTGCATTCACCAGCA[A/C]CTGACGGAGGAGAGTTTCCTAACCA
AATAAAGATGAGCACAAGGGACTTCCCTGRTRGTC
AAATTCCATGATCCTGGGACTGGGTTGTTTTTATTAACAACCTTG
ATCTTTTTACAACAA[C/G]CTTGATCTAATCTTTGCCAAAGTTGCA
ACATCCAGCTATAAGCAAAGAAACACAAGAAAC
GGAATAGCTTGCAATTTATTTTTTTGTCCTTTTTCATTTTGTAAAA
TTTCCAGCTCAGAA[A/G]TCCCTCAGTGTTTTGATTATTCTCCTCTG
GATATGTACCAGTTTGATAGTCTTTTTAAAA
TGATGGCAGACCCCAGCCRTATGGCCACSCACACTTCTCTCTCTGC
TTTCCCACCACCGC[A/G]TGGTTATTGCCACTTCCTGCCTTTTTTCTT
GGTGCCCTTCTGGAACACCGTCTCTATTCC
GGGCAGGGAGGGGGCCCTTGGACGCTTTCTCATGTTATTCCGTGG
GGTTATCTCTGAGAC[A/G]GTGTGAATGAGAGCACGGTCACAGT
GCCCTGACCCCGACCCTGGGCCACGGCCCTTCCTG
AAAAGATGGCACTTCAAAGTGAAAGACTCTCATTAAATTGAGAC
CTGAAATAAATTTTCC[A/G]CAGTGCCATGACTGGCCCAGATGAG
CCATATGGAGTCAAAATCTCCCCCACCTGACATAT
AAAATCTTAGAATCTGACATTGATGCCTTTATGATCATCTAAAGG
AAAATTCATGCCAGC[A/C]GTAAGATGCTTCTTCATTAGGAATTC
AGAATATATTTTCCTTATGGAATTTTTTATTTCT
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CAATATGAACATTACTGAACTTTGTATAGGTTTCTTTCTCCCCATC
CCTGCAATCTCTAC[A/G]CTAATCAGTAGAGTCTCAGTATCTCATA
TCAAGAGTAGCTCTGTCTCCCATTCTCAGCTC
TGTTGGACGTTAGGAGACTCTTCTCATCGGCAGAAACATATTTGA
GACCCTGGCCATCGT[A/G]AAGCACAGGGTGGTCCCCAGGGGGA
TTGTCCTGCCTGCCCTTGGGTCTGGATTCAGCTGG
GCTGTTTTGGTATGGATGGCTGCCACCTCTTAGTGTGGGCCAGCT
GTTAATCCCCTTGAC[A/G]GGAGGTGTGACTGTGTTGTGGTGAGC
AGACCCTGCCCTGGTTGTGGAGCGGGGCCTTCTC
AACCACACGGGCATTTTCCCACCTCCCTGGACCTCTCGGCAGCCTT
TGGTGTGGCCGCCC[A/C]TTGCTACTTCTGGAAACACTGTTCCGCG
TGCTCCCTAACGTCATAGTCCTTCCCTGCAGC
ATGCTCTAGGACTCAGTTAGTCCCACAATCTTACCTGTGCCTCCCT
GCTCCTTGCCCCCA[A/G]CACGGGGGCAACACTGGCCCCTTTTAAG
TCCTTCAGCATGCCCAGCTTCCTCCAGCCTTA
CTCTTTCCAAAACCCTCTGCTTTGGCCCAGAGTTAGCAAGTGGGCT
AAGGAGAGGGCCTG[A/G]GGAACTTTATGATGCAAAGTTGTGAC
ACCTTTCACTATGATTGGGAGATACTGACTTCTT
AGAAACAGCTCAAGAGAGATGGTTGCCTTCTGCCTTCTGAAGCCT
GGTAGTGAAGGCCTT[A/G]TTATTTCAGGGACAGACGCCCCGGA
GGTGCTCATAACGCTGGTGCAGCTTTTACAGAGGT
TCACCGGGGAACACACCCCACTCGAAGCCTCTTGAAAGCAAGCCA
GAGCCAGCAGCCTCT[A/C]GTTGGCCTGCTCTGCGCTGTGCAGGTT
GGGGAAATATCCTATAACCCCTCACTGTGAATG
CTTTCCTCTGTAGTAAAGTTTCTCAACTTCCATGCATTGGGGGCTG
AGTAATGCTCTTAC[A/G]CACAGGGCCTGTCCTACTCATTGGAAG
ATGTTTAGCAATTCCTTGAGCTCCACTCAGAAG
GTGACAAGGTCACCAGCACCCAAGATGTCTGGTCCCTGCCCTGGG
ATCGTGGCCAGAGTC[A/G]CTTCATAAAACCTCCACCGTCCCATTG
GCGCTGGTTTCCCCGAATTCCTCAAGCAGCTCC
GACGCTCATGCACTCCAAAAAAATGAGCCTCTGCTAGCCGCAACT
AGAGAAGGCCCACCA[A/G]CAGGGACAAAGATCCACTGCAACCA
AAAATAACAAAATAAATAAATCCATAAAAATAATA
TATCATCTGTAGCCCTGGTGCCTTAAATAGTGCCTGGCACAGAGC
AGGCCCTCGGCACAC[A/G]TCCCTGGAACGGATGAGTGGTCTGAA
GAAGTGTTCTCCACAGCATAATTAGTAACAGCAA
GAACAGTCTTCCTTCATGTCTTCACATACTGAATTCCTTTTATGTCT
CACCTTTCAGTTC[A/G]GCTGTCACTTCCATGGCCTCCATGATTAG
GTCAAATCCCATTCTACAAAGCTTCACGGTA
ACGGACCCACATTCCTAGAAGTAACATGAAATTTAAGTGGCCTCT
GAGATTTAGGGGGCA[A/G]ATGGCTGAGTGACTGGGTGAATGA
CCTTTTCCTTCTAAATTATGCTCACTGTTGGCCCAC
ATTCCTGAACCAAACCTGGAGGGTACACCTTCTCTGAAAATAGCA
TTTTTCAGGTCAAGG[A/G]CACCGGCGCCCACGCAGAGGCCGAGC
AGCGAACACCTTTAGGAGGCCGGGAGGTCACAGA
CCGAGCAGATGGAACACTGCTTCCTTGATGTGATTTCTGGAGTCC
TGGAAAGGTCCGGGA[A/C]TGCTACTCCGTGGCTTGTGCTGGCCT
GATGTCTCTACTTTCACCTTCCATGTGTTTTTCA
CTGAGATGGCCACACCCGTTCCCAAGTGTGTACAGGGCCAGGGG
CTCCAGCCCAGGTTGT[A/C]TCTGCCCTGGAGCTAACTTCAGGTTG
TGTGCAGGGACATGAGAGCTGGCCATGCTCGCCT
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CAAGTAGCACAGAGGAAAGCCAAGCCCGCTGTGTGTTCCTAGCA
GCTGTGGGCTCACCGC[A/G]CACGTTGGTGCAAAAACCCAAACGG
CCTCTCAGTCCAGAGACGCCTCCTTCTGCGAGCCG
AAGCAGCAAGAGGAGAACCAGTTTTTATGTTCATGAGCGGCCAA
AGAATGAACCATCAGT[A/G]TGTTAAAGGATTCAGACTCAAAGG
AAGGAAAAGTATCCTCTTACATATCAAAAGAAGGGA
GCCTGGCATGCTGCAGTCCATGGGGTTGTGAAGAGCCAGACATG
ACTGAGCAACTGAACT[A/G]AACTGAATCCAAAAACTGGCCTTTT
CTCCATCACCTCTCTCTCTCTTATCCAGAGAAATT
TGCAAGACTGAGCCAGCTGCCCTCTGCGATTTCATTTGGTATCAC
ATCCTTGCTGGGCTT[A/G]CTTCCTTTCTGGCCCTGCACTCCCAACC
TTCTATTTGCTTTCCTGAGCAAATTTCCTAAT
TCAACAAAGCCAAGAACCATTCCTAGAATCATTCGACCTACTCAG
TAGAATCAAGGCCTG[A/G]TTTTCTAGATCCTAAGGATATAGGCA
GAGAGACAAGGGCACAAGGGCAGAGCACAAAGTA
AAGGCTTACTACTTCTTCTCCCTGGTGAAGAGCTGTTTCCATTCTG
GTTACCAGAAAACA[A/G]TGGTGTATTTTTCACTGATTGGCCTGC
ATTTTTAAAGCTGACAATTTTGCTTAATATCAT
AGAGAAAGAATGACAGGAAAATGAGAGATAGAGAAAGAGAG
TTAGTTAGTTAGTTTTAGA[A/G]GTGGGAAAACAGAGAAGCAAT
GGGCCAGAGACTATATATATGAACCATAGCTGAAGTTCC
AGCAGATGACTAGGACACAGCTTGGAAGTGAGTTTTCATGGCCG
CAAGGTTACAAATTGC[A/G]AACTCAATGTCCTAATGTCAACACA
TTACCAGTGTATGGGCTAGGACAAGCAGATCTAGA
AGTCTTGGCAGTGAAAGCCCAGAATCCTAACCACCAGGCCGCCTG
GGGGACTCTTAATTA[A/G]ATTGTGGCATATAGTCAAATTATTTC
CATGGTCTGGCTCTTCACTATAATAGTTTTCATA
GCTGCCCGTGGTGACTCTCTGACATTCGTTCGCAATGTCCTTTCTCT
CTTTGTTTTGCTA[A/G]ACTATGGGCTCTTTGAGGCCAGAGATGA
TGCCTAAACTGGTGAGAGTTAGTGTCTCCTCC
ATCACACTTGTGTAACAATTCAGTATTAATTTTAACCCCTCTCTAG
GCCACAGTCTCCTT[A/G]TCTCTACCTCATGGGGCTGCAGTCAGAA
TAGAGAAGTGGGAGTAGGGGTAGCACTTGGCC
GCTCTGCTCAGTGCTCCCTGGCGACCTCAATGGGAGGCAAATCCA
AAACAGAGGGCCTGC[A/G]TGTAAACGTACACGCATGCATACGC
TGACTCACCGCCGCAGAGCAGCGACAAGCACAGCC
AAGGTTGCAGCAGCCCCTGTGAAAACAAGTGACACTCTAGAGAG
TAGTTCCTGGAAAGGC[A/G]GGTAGCCCTCACCCAGGCCTGTAGA
TGTTCTAAAGCTGACAAAGGCAGCAGAGCAGAGAA
TATGAATGAGAATCTGCATGCCCTCAGGACTGGGCTGTGGGTCCT
GAGACCTTCTAGACT[A/G]TGAGGCCTGGTGGAAACTCCCAGGA
GGAGATGCAGGAACTGGGCGTCTGGGCAGTGCTGG
ATTCAGTGCTTCTCTGATGCCTGTGAAATGATTTCCTATTATGCCT
GTGACACCCAGGCC[A/G]CTGGTGAGCTTGGGCTTCTGCTGAAAG
GATGCTGGACTTGTTTGAATTTGGGATAAAGGG
CTTTGGCTGTGTGATCTAGGTCAAGTAGCTTAATTTCTATGGGCC
TGTTTCCTCATTTGT[A/G]AAGTAGTGATGTGTGTATGTGTGTGT
ATGTGTGTGTGTGTGTGGTCAGTCACTCAGTTGT
TCCCTACAGCCCCTCCCCTCAAGCGTGGGGTGACCCACCAATTCTG
CCATATTTAGCTGA[A/G]ATGCAGGGCCTGTTCCCAGAAGTGAGC
ATTGGTGGGGACACCAACGGGCGGGCCCCTCAA
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AGGAAAAATGACATATGAGAGGATGGTGAGGTCTCGAGTGAGT
CCCTGGGACGGCCCACC[A/G]CGTGAGAGTCTTTGGCTTTGGGCA
GGAAAAGAATTCAAGAGTGAAACATAGTAAAGTGAA
GTCAGCGTGGGAAGGAGGGAAAGAAAAGACTCAGCCAAGTGTC
CCGAGGAGGAGCCGGCC[A/G]GGGAGGGGAGAAAGGGAGGAT
TTCTTTTCCAGGGTAGGGTTTAATTACGGGAGATTTTGT
GAGTAAAACAGAAAGAAGATAGTAGGACAAATTCTCAAGAATC
TCAAGGTGTTGGCCACA[A/C]TAGTGAATTCTGAGGTCACCTGTG
CTGTGATTAGTAGATTAAACCAGACAAGTTAAGCGA
CAAACTTTATGACCCTAAGCAAACATGATCCAAAGGCCTTCACTG
ATTTTAAAACAGGTC[A/C]ACTCATTTATTCCACCTTTAAGATCAC
TACAGATGGTGACGGCAGCCATGAAATAAAAAG
AGTCACACATCTCTCACTTTAAATCAAAAGGTACGAATGATTGA
GCACAGAGAGGAAGAC[A/G]TGTCAAAAGTTGAGATAGGCCAA
AATCTAGGCCTCTTGTACCAAACAGATAGCCAGGTTG
AACGTCTCCAGACCTGGCTTTCACCTGGAACACTCTTTGTAACTCC
AGTGCCAGGCCCGC[A/G]TAAGGCACTCAAAAGATGCTTGTTAA
GTGAGTCACTGAATGTCCATTTCCAACATGGGGA
GCCTCATAAGAAAGTTTGCTGTTTTCTTGGTCACATTTGTCATCCA
TGGTGAGAGGTCAG[A/C]ACATCCATCTGGGCCAGAAGAATGAG
CTAATAATCTGCTGGCTCTTTCTTATTCTGTCTC
GTCCTGACGAAAGCAGTGTTTGGATTTCACAGGCTCTGGCAATGT
GGCCTTGAGGACTTA[A/G]GGACTAAGTGATCACAGGGTCATAT
TTATGGCAGTGCACACTTGTGGAGCACTGCCATGC
GCAAGGAGAAGCGGGGAGGGCTCTGGGTGGGGCTTTGGAGTGA
TGGAGCAGAGTCTGCTC[A/G]GGGCTCACAGAGAAGAGGCTGGG
CCTGGGGGATGGAGGGATGAGAGGTCGGGTGAGGTCA
TAATCCTAGGCTCCCATAGAACAAAACTGCCTAATGGCCTGATAC
TGGCCTGTGGCCTGG[A/G]AGTTGGGGATCCCAGCGTTAAACGCG
AGCATTCTCATCTGAGGTTCAGCTGGGGAAGACT
AAGATTGCAGAAAGGCACCAGGACAGCCCACCTAGATTAATCAG
AAAGGCTGTCAATACC[A/G]TTTCCTCTAAGATGCGACCAGTACA
GAGGTGGCTGAGATCAGCTTGTCCTCTGCTCAGAC
CCTAAACAAAAATGAGAAATATTGACTACACGCCCTCACAGTTG
ATTAATGATAGCAGAA[A/C]AACAMACCTGAATTCCATGAACCA
TCTTTGGAAGGCAAGCCTTATTACTTTATTTTCTTA
AAGGCAAGACCTATGGTCGAACTGCGGGACACTGGGCCTCCGTA
AAAACCTGGGGGATCG[A/C]GGCTAACCAGCTCACCAGCACATAC
CCCAAAGGGTCCAGGAAAGGAGTCCTAAGGGAGAC
ACCCAGGGATCAARCCCTAGTCTGCTGCAGATTCTTTACTTGCTGA
GSCATTGGAGAAGA[A/C]CTTTAGTTCAATTGAATTCCAAGCCCT
GCCCAATGCCAAGTCATGACATGGGCTAGAGAC
CAGACAGGCTTCCCAGGAGGCCCCCGTGTCAGATGGAGGGCCTG
AGGGACAGCAATGAAG[A/T]GTCAAGGCTGCAGGGGAAGGGAG
GTGGGGGAGGGCCACGTTAGGAGTGATGGATAACAGT
CCTGTGTGTGTGCATGCTTAGTGGCTTCAGTAGTGTCCACACTTTG
TGAACCCTTGGACT[A/G]TAGCCCATTAGACTCCTCTGTCCATGGA
ATCCTTCAGGTAAGAATACTGAAGGGGGTTGC
TAGAGCATTATCAAAACTAGGAAACCGACTAAACTACACACAAC
ACTGTTAAATAGGTTT[A/G]CTCAGATTTCTACAGTTTTTATGTCT
TTATGAATGGTCCTATGTCATCCAATTATAT
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TATACTTTGGCAACATAATGGCTAACAGAGCATAGTAACCAGTA
ACAGATTTTGCTTGCT[A/G]TTTTAGTTTTTTAATGTTTTTTGATTA
ACAAGGAAGGATAGCTCAAATGACGAAAGAAAA
TTCTCACTTCTGTGATTAAGCTTATTCTTTTTCTTTATTTTTGAATG
TGCTGGGTCTTCC[A/C]TGCTCTGTGTGGATTTTCTTCCTTGCAGTG
TGCAGGTTTCTCTTGGTTTGAAGCACCAGC
ATCTTCAGTACTTATACATGACACTAATATTAGGGGAAATTGGCT
GCAGAATATATGGGA[A/G]TTCTCTCTACTAGCTTCTTACTTTTTT
GTAAATTTAAAGTTGATCTAAAAAATAAAGTCT
AATGCTCCAATCAAAAGACATAGAATGGCTGAATGGGTAAAAC
ACAAGAATCATACACAC[A/T]CTGCCTCCAAGAGATTCACTTGAG
ACCTAAAGATACACAGAGACTGGAAGTGAAGGTCTG
AAAAATGAGATTGTGAAGGGCAATGCCAAGGAAAGTGACTCCT
AATCTCACTGCCAGAAT[A/G]TGGGAGGCTTCAGGGCATCTGCTA
TACAAGCTCATTCCAAGAGGTTCCTCATAACTGCAG
ATTTGCTCCCTTGTTTAGGTTGCAGTTCTGAGCTCTTTAGTTGCTA
TGGTGACAGTAATA[A/C]TAAAGGCTGATTGGAAGAAGACATCT
TATCTGGGATTTTTGTTGTTGAGAGAGGAGACCA
CTACATTATAATCCCTTGTTCAGACACTCAGCGGCTATGCCCCCAA
CCAAGTTTCTTAAA[A/C]MTGAACCAACCAAGCACACCAACAAG
CTCGGGATTCCTGTTTTGTGTCACCTCTACATTC
GTGGCAATTTATTCCTGATTCTTTTTTCAGAAGTAAGATAAAATT
GTGAAAATAAACACC[A/G]GAAGTCTGCTAGTTGAAACTTACCC
ATTGACAAATAACATACGTGCCTCCATTGTCAAAA
TCATACTAAATACTCCTTTCAGTTGAATGTTGGCTACAGGCTTCTA
TATCTCTGATCATC[A/G]TGTATATTTGTATTGGGATACTAGAACT
TCTGAGTTATTTTTTCTATTGGATATGTTCTA
TGTGTTAATTTTATGTTATCCCTTTATCTTTAGGATTAAAATGGA
AACTTTCTAATTAGT[A/G]TCATATAATCAGTTATGGTCATTATTC
TTTTGATGACCAAATTGAACAGTTGTGTGTGTA
TACAGGAAATTGTGAAGGTATTTGCATATGCACACATGTATCAC
TTATCCAAATATTTAA[A/G]AATGAAGTTTTAATAAAATATTTGT
TGGAGTACAGCTCTGAATCTATGTAAATTATCATC
TTGCATTTATACATTAAGAGGATAAACCAGTTGCATCTAAACTCT
TTGGGTACTTGTGAT[A/G]GCTTTAATTAGTTTACAACTTTCTGGT
TTATTTCCTCTAATTTTTCTATCTCCCTAATCT
TAATGGGTCTCCAAATGTTTGCTTGTTATAGCATACAATGCTTGA
GAGGAAAGGGTTTAA[A/G]CTGATGGTTTGTTATTCATATGGTA
AGGGAAAGCCTGTTTTTATTAGCACTTTTCCCCCA
AGCATCCTGGTGACTTCAGGGGTAGATGTGTATATTGAGCTCAC
ATCAGAACAACTGCAG[A/G]AAAAAAAGAAGAAAAGGAAGCC
AGACAAGGAAAGTGAGATGGGGTGAATATCCCTGCTGG
TGTGAGCAAACAGTACAAAGTACACATGCTTTCTAAATCCAAGA
TCTAGACTCCATTATT[A/G]ACTGAACAGGGGCCTCTGAGGCCCA
TCAGCTGTCTAGAAGGCCCCATGTCAGGTATTTCC
ACTGTACACATAGGAATTTTAATAATAGTTGTACAGAAGTATAA
TGAAAAATAATGGTCC[A/C]GCTGAATCCTTAACCATCCCCAGTG
CTACTTCCCAGAGGCAAACACTTTTAACTATTTTT
GCTTTCCAGGGAGACCCTTTGTCTCTGCAGTGATTATCAGCCGAA
AATCACCCCCTTTGC[A/G]CCCTTTCAATACTTCCATGGTTAACCCC
ACGGCTGGAGGGCTGCCTAACGACATTTTTAT
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CAGAAGGTTTTTAATTTGCTTTGATCAGATCCATCAGTAGAATAA
CCATTTATGACCGCA[A/G]TAACCTTACAAAATATAATTCTCAAA
AGTAAAAATTACTCCTTTGATCCATGGGCTGCAG
ATGAAGAAGGCTAAAGGGAGAGGAGGGGGTCTCAGTTTACTCT
GCCGCAAGGCACTGCTC[A/G]AGAAAGGATCTTACTGTCTATACC
GTAATGTGAACTCGCAAGACAGCAAGCTATGAACTT
GTCCTGCTCCCCAAGTCCCGGATCTAAGCCCCCTACTGTGAAACGT
GGAAGGAGTCAGCG[A/G]TACAGGAAACCTTAGTTCAGCTAGTT
ACCAGTAAACATATACAAGGTGCTGCTTCTTAGA
GATATGATTCTGGAGCTTCGGTCACAAAAATGCCACACTCCAACA
AGCGTCAGTCTACTC[A/C]ACACACCACTCTTGTAAGGGGACATCC
AAATTGGATTGACACCAAAATTTGATTACAATA
AGTGTGGTATGACAAGAATTACAAAAGCTAACCCAAGAAAGAA
TCCAGACCTGATCATTA[A/C]GGTTCTCTGCCTTTTCAGTCTGGCA
GCAATTGAAAATCACAATCTGGAAACACGTACCAT
GGAACTGAAAAAATAAATGGCAAGTTAGAATTCTACTCACAGC
AAAGATATTTTTCAAGA[A/C]TGAAGGTAAAATAAAAAAACAT
GGAGACAAAAAAAATCTAAAACAGTTTTGAATCACCAG
AATTCAATCTAGAGTTTGAAGAAACCAAAAAATGAGCATATAG
GTAAAGAGCACCCCAAG[A/G]AAGAGAAAGGAGGGCCATGTTA
GTATTCATCCTGTGCTAGAGAACTAGGCTTGCTGGCCT
AAGACCCCACATGTGGCCTGGAATGGCCGGAAAAAAAAATGCTC
CCCTTTAACAACCAGG[A/G]AAGGAAGAATGAGTCTTACCTTCTG
CAGTACTCTACACATAGAATGTCTATAACAGTGTC
TCAACCCCTCATGTCCTTGAGAAGGTAACAGAGACCTCAGAAAG
GATGTGTGTTGTCCAC[A/G]TGTTTCAGGTAATACGATGACAGAG
TCATCACAGAGTCAGGCACTGGCCCAGGGCCCTGC
GCAAAAGAGTCAGACATGACTTTGTGACTAAACAACAATGACA
ATAACAAAGAGTCTTAC[A/G]CATCTTTCAGAGATGTCAGCAGCA
ACAGAGGATGGAGTAGGGATCTGTGTGAAACCATGT
AAGAGAGCTAGATTACTGAGTGGATGATAGCTTTTACTTTAATT
TTCTCTATTTTCACTG[A/G]TGCTTTCAAGCTTAGTGATTCTTTACT
AAATTTCTTGATGGCCAAGTGAAATGAGTACAT
TTCATAATTACTTTTCTCAATGCTGTACCAAGTTTTTTGCATGTAG
TAGGGAATCAATAA[A/G]TATCTGTTACATTACTAAAAGGAAGA
ATGCAGGTAGTCAGTGAGTATTTGATGAATTGCT
ATTTTTAAGCAGATTTAGTTTGTTCTATTAAAGAATACAGGAAG
ATTATTGATATTTTTA[A/G]TAGGGACTTAAACTTCTGGCTTTTTA
AGAGTTGTTAAATTCTGCTTGGTAAACAAAACGT
TGTATTGGAAAAGATTTTGAGCATTACATAAAGCCTATTAAGGG
TGTTCTAATACATAGA[A/T]GCAAAATAAAAAGTGAAAATATAT
GGCTGAAGTAAAAAGGAGGGAGTGCCAGTTTGTTTC
ACACTAAGACCCTGATAAATAGGCAAAAGGAGAGATTACAAAA
GAGGAAATATAACTATT[A/T]AAAACATAAAGCAAAATATTCAA
AATTTTTATTAATCAAAGGATATAAACTAAAATATTG
GCAATCTCGGCCTGAGCAGTACCAGAACCGGGGAGCCTTTGGAG
TGAGTGGCCTGAGAGG[A/G]AGAGAATACCTTAGCCACAGCTTG
GCATGCAGGTATCAGTCAGAGGGAAGAAAGTTGGGC
GTTGGACACAACTGAGCAACTAACAGTTTCATTTTCATAATTAAC
AAAGTGCCTTCCCAT[A/G]AATTAGATCATTTATGCCTCACAGGA
AGCCTGTAAAATAAGAATTACAGAAGTTCCTCTG
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AAGTCATTATTAATATAACCCTCTTTTACTTTCAAAAATGCTATGT
TTGGACAATGAATC[A/G]TATGATCTCCTTAGTTAAATCAGGATG
AAACTCTCTAGGTTATATTGCATTCTTATTTTA
CATTGCAGGTGGATTCTCTACCAACTGAGCTATGAGGGAAGTCC
ATATAAACCATGTACT[A/G]TTTTATTCTATCTGGTTAAAAAGGA
CACTACAAGAATATTGTAAGTCTATGTTCCTGAAC
GTTTCTTTCCTTGGGATTTTTATGGAAAAAATAATACAGACTAAA
GTAAATATGAATCAT[A/G]TATTGCACAAACCAATAATTTTGTGT
TTGCCTCTACCATCCATGTTTACATATTTTGTAT
TGGGGCAGATAGGGGTGAGAAATATTGAACAAATGAAGCAAA
AGATAATAATAAATGTAC[A/G]TACATGATTTGTTTTTATTGTTG
TTGTTCAGTAACTAAGTCCTGCCTGACTCTGCAACCC
TGAGAATTAGGACTGCAACATATGAATTTGAGGAGAACATAAC
TCAGACCACTGGCTAAA[A/C]CACTGGTAGTCTTAGAACAATGTA
ACAAAATCCACCATCTCCACAAAATAAAATTCAAAT
AAGAGAAGATGAACTTATTTACCTCCTCTTGGAGGAGTTCATAA
GATCCCCTCAGTGAGA[A/G]TTTCTTCTCTCTCTCCTTTCCATGGCC
TCCCCTGACTGTGTGTTTGAGTCCAGGACAATC
TCTCAGCACTCATTCCCATGGGGTAGCTTTGAAATGGATTAAACT
TCTGCTAGAGTGGTA[A/G]AATCCAGTGCATATATAAAAAGCGC
ATTATTTAAGAGCTTGAAGCTGAAAGGGGATTTGA
AAGCAGCAGCAGCTAAGGGGAAACGTGATCTCGAATAACACAA
AAAATATGCAACCTTCC[A/G]TTTACAATCAAATGCTAGGTGTCA
TCCTCATGACTGATGGAGTGAGGAGGTAAGGCGTGA
TATATGTATCAGTCATCTTGAACTTAAGAATCATTTTCTCAAGTTC
AAAAAAATAATAAA[A/G]CCAGGGGAATTTATACAACTCTGTGG
AATGATAGGGATATATTATAAAATGTCCTTTCTC
TGTCAATATCAAAAAAAGAAAAAGAAAAACAGAAAACTACAG
GTAGTTTGTCTTATATTA[A/G]AATCTTTTTTTGTGGGTGGGTTCT
CTAGAGACCTGTCTGATATCCCAGTATTTGTTTCAG
GATGATAGTTTGACAATTAGAACAGTTATTCTGTTCCATTTGAAT
GTTACCTAATATCCT[A/G]GCTTTTTTAAAAAAAAGTATGGCTAG
CATTTTCACAATATTCAAAATACTTTAGAAGCCC
TGGCCATTCTTATGATTTATTCAAATACTCATTACAGTCAATCTAT
TTTTACACAGAGGT[A/G]AAGATGTGCGCTGATAACGGTTAATC
ATTTATAATTCCATGGACTGGTTGGGAGCCAATG
GGATAGACTCTTTCTCGCCTCGCCCTTCCTTTGATCCTGTCTCTGTG
CCCTTGCTCTCGC[A/G]TCAGATCCTGGAAGCCGTCACGATGCAGC
ACATCTTCATGAACAACTTCCAACTGTGCAG
GACACAGACTATCTAAATAAATTAAGTGATAAGTATTTATAAAT
GGAATCTTTTTCTTGG[A/C]AACTCTTGATTTCATGAGAATTTCTC
TATGTATATTAAATACAGTCATTGCTCTGACATG
AATTCTAACAAAGTCAGCAACTCCCCAAAGAGTCTTCAAAAATA
GATTGTCTGTGTAGAC[A/G]AGAAAGCTAGACGTCCAAGGAGAG
AAGGAAAAATACCTTCTTTAAGTAAAAGAAATCATA
ATTGTGCCTTCAGTTTACTTCCTCCCACCTGAAGCACTGTGGAACC
ATCAGTCATCTCTT[A/G]GGATTAGGGCCCACCAGAGAACAGACT
TGGATACTGGAAGCAAGAAACCCCACACAAGTC
ATTTTCTAATCTAGAGCATTTTTTTTTGTCTTTATGACTCAGCTGG
TATTTGAAATGAAA[A/G]GTGATACCAGCTTTGTCCTTAGTAAGA
TAACAGGCAGCAAAAAGGAAGTAGGTGGACTAG
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CTTTCTGAGTTTTTTGTGGAATGCCCTTAGTTTGTTTCTTAGAATT
AGGTTTGGCTACAA[A/G]TAAATGTAAATCCAAATTAACAATGA
CTTAAATACACAAAATTTCACTCTTGGATACAGA
GGACCACGAGTTTGTTGCCAGGGGACACTTGTTCCGGAAAGGCA
TCATGAAGATCGTGGT[A/G]TACAAGATCTTCCGCATCCTGGTGC
CAGGGAACACGGACAACACTGAGGCCTTGTCACTG
AAGCACCTGGACTAGAGGTGGATGTCTCTGTGCTCCTGAAGGCC
GGATGACCACTCGCTG[A/C]CCAGTGCCATGGATGCGTGATGTCC
CCAGAGGCACGCGTCCCCCCCACCCAGCCTCACTC
GCCAGCCCCCACAGGGCAGAGCAGGCCTTGGGGTGGGGCCTCCA
TCTTGTAGGAGACTGA[A/G]TAGCCATGATGCCGAGGCTTGGAA
TGAGACTGTGTCAGTGTTGCCACTAGCACACGGCCT
ACAGAGGATAGTACACAGGTTTTTCCAAACTTACTTGTTTCCAAC
ACCTCTTTTCCTCCC[A/C]AAACCACTGTTCCAAGGCACATATTTTG
GGAAATACTGCTGCAGGATATTAAAGAAAGAG
TTTCAGAAGTATTTCAGTCCTATTTAAATTTGTTTTTGGCACCAGC
TGACAATCCTGACA[A/G]TCTCCTCTGAAAGTGAAAAGTGAAAG
TCACTCATCTGTGTCCAACTCTTTGTGACCCATG
CCTGGGTGGCAGAGATATGGAGACACCCCAGGCTGATGAGGTG
AGAAATCAGTAGAGAAC[A/C]CAAGGATTAGGTGCTGTTAAGA
GCAAAAAAGACACACTGATAGACTTCTTAGGGGTCAGA
GCAATGCTACAAAGTAATGTTTATTCCTTTCTACTCTAGATGAGA
GAAGACTGAGGCCTA[C/G]AGAGAAAGTGGTTTACCTTTGGTCC
ACTATCTAGTGAGTGTAAGTCAGAAATAAATTGAG
TTGACTGCAGAACTTTCACAGGTCTGGGGAAACAGACTAGGTGA
GCACAAACAAAACCTC[A/G]TATGTGCCAGGATCCAGGAGAAAG
GAGCAGTGTCCCCACAAGGGACTGAGTCAGACTTGC
GACAAGCTGCAGGAGATGTTTTAGTGATGATGCTATTCATGGTA
CAGTCTGTCTTTCCCC[A/G]GTTGTATAAGGACATTAAATGAGGA
AGCAGAGTTGGAGGCTGGTTATAGAAATTCCTCTT
TGGATGACAGATCTGGGTTCACACAGAGACAAGCGAGGCCCGTT
CAGCAAAAACGCATTG[A/G]CTCCAGTTTTTCATTTTTATTTATTT
AAATATTTTTGCCACGCCTTGTGGTTTATGAGAT
TGTCTTTGGTCACTCTGTCTTAGCCACATCAGTTACCTTGCTGTTTG
CTAAACACACCAA[A/G]CTTGCTTCCACTTCAGGGCCACTCTCCCCC
CTGAAGACCTTGTGAGGATGGCCATGACCA
ACAATGTACATGATTTGAAAAAAAAAAAAAAAGTATTGATTGT
TTTTGTTCATCAAG[A/C]CATTCACAAGTTTCAAAACGTATGTGCC
TACACACGCATTCAGAGTGTCTGCCACGTGAG
GAAGTTTAAAAAGTTAAACAAGCCAGCCATCCTACAGACTTTTTT
TTTTTTTTTATCTCT[A/G]TTGTGGCCACTCCTCCAACTCCCATGAT
GTGTTCCTCCATACTGTTGACTTTGGGAGGTG
AAATAGGAAATAAACAGCATCAGAGCTAACAGACCAACCTGGG
AGATGAACTTTCCAGGC[A/G]AGGATACCACAGTGAAGAAACAC
GTGGACACTTGGCTGAGGGGGGGACTGACCGGGGTTT
CCAAAYGGTCTACTGGGGTCCCTCTGGCCACCCCTCCAATCCATCT
CCAGTGGGTAGCCA[A/C]AAATCACCCTCAGATGTACATCTAAGT
CATGTYACTCTCTTCCAACGGCTTTCCTGTTTT
CATTTGAAAGACTTGCCATTGATGGTCAGATTACTCTCTGTCTCTG
TTTTTCATCTGTAA[A/G]GGAGACTAAACAATAGCACCTACTTAA
TGAAACTGGATTAATTGAGATAATACTGGTAAA
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TGAAGGAGAGGCCAACTGAATATTAAAAGGAGAGCCAGAGGC
ATATCCCTGAATATAAAC[A/G]TGCCTGGATAGGGTGGGGTTCTC
CCAGCTTTTTATGGTTTTTCAGAGGGAAATCCTGGCC
TCTGAGCTAATATGAGGGCTTATTGGAAAACTTGAAACAACCAA
TAGAGACCATGAAAAT[A/G]TTAGTATCAGAAATACATAGAATA
AAAATTTTGTTAAGACCAGCTATGAATTTAAAATGG
GATCTCCATCTAAAACAAGAACCAGTTAACACCCAAATGTGCAC
AGACAGAATCTCAGGC[A/C]TCTCCTGTCCCTGTCTATTGCCTTCCT
ATTGGCAAAGTCTCAGCTAATACTAATCACTTC
GAAAAAGGACATTGCCTGTATAAGGTAACTGCTCTCTTCAGTTTG
ACCCAGTTTTCTGGT[A/G]TGGGAAGACTGAGTCAGCATAATTTC
TTTTATTCACTAGACAGAAACAGATAAGAATTAT
AGGTTTAAGGGAATATTTGCACCTGTCTCTGGATCACAGAAGAG
GCTGAGGGTGTGTGGC[A/G]TAGAGAATTGGCCCTGAGGCCTTTC
TCAGAATTCCCTGTACAGTTATTCAAATACTCCTT
GAAGGATTTCAGAGAGAGTTTTTAAAGGCAAATTTGTAGGGAG
TGCTACAGAGTGTGTCA[A/C]TCTCTTCTAGTTTGTCGGTGCCGGG
GTAACAGGGTGGTGCTCCAGGAATCTCAGTCATCT
TTTGGATGCACAAACTGAATGGTGACATGGCACATCTAACCTTTC
AGAAGATGATGGCAA[A/G]GGCCAGAGCAGAGCCCCAGAAATG
AGATGAAAGGGAAGAGGAACATCTCTGTGGCTGTAA
TGGGTGGGGTTTTGCTGTTGGTGCCGTTGGGGTTGCGTGCTTCCT
GCTTTTGCTCTGCGC[A/G]CTGACTCTGCCTGGGACTGATGCTGGC
AGACAGTCTGATGTGAGAATTCAGTGCGTCATT
TGCCATGGAGAAGAGCACTACAGAACGTGAGTTTAGGCAATGT
AAGGCCACTAGAAATGA[A/G]CCAAGTCATTCTAACAGGGGACA
GAGGCTCTTACCTCTCTACCTGAGCAGATGGTGGCCC
GCTAAGGGACAAGCTTGCCAAAGGYGAGAGAGAGACAAACCTC
CAGACRGACTCACAAGT[A/G]GGAACTCTGGAGGTTTCCCTAGCA
CAGCCCAGGTTTCTCAGGTTCTGGCTCACTGGTGTG
GTCTGGAACAAAATAAATAAGGACATTCATTTCTCCTAATTTATA
TTGATGTGGATGTTC[A/G]TTAATTTGAAATGATTTGTTAATTAC
ACAAAGCTCTTAAACCCCTTTACTAAAAAAATCA
CATTTCATTCTCCAAAAGAAGCAACCAGGCAGAGAGTCGATGAT
GCATACAAGCAGCTCA[A/G]ATTTAATCCTCAGGGGGATCTCAGT
TATTTTAGCTGATACTTCACCTTCTTTTTGCAGTG
CAATGAAACTTCAAAACAAATCTACTTCAGTGCCTCATGTACTGT
GTGGGTCTGGTGTAG[A/G]GTTGTCAGATAAAATACAGGATGTC
CAGTTATATTTGAATATTAAGTAAAACAATGAATA
GTTAAAATGATCATATGATTTATCATCAATATTCAGATACCTTTG
AGAGTAAAATGGGGC[A/G]CTATTAATACTTAAGCCAAGTAACA
AGTATAATTGGGGTGAACTGGGAAAACTGGGACCT
TATTCACACATGAAGCAAAGAAGACTGGGATCTGAGATCTGAAC
AAAATGCCCTCTGGCC[A/G]TAAAGCTTCACCTTTTATGAGCTGG
AAAGGAAAAATGACTTTTCAACCTTTACAAATTGA
AACTCAAGCCCAGAGAGTCCAGAAGCTTCATAGTTAGAAAAATC
TCTGTCTAGATGAGAA[A/G]GGCCACCATTTGCCATAGTTGTGCC
AGATCTATTTCTGAAATTAACTCTTGTTTTCCTAG
GTTAATCAACTATATKTGTACATATATAGAGAGAGCTCCCTCKGA
GAGCTCCCTTMCACC[A/G]CGCTCCCTATTCTTTTGTTTTTAAGTG
AATAATAAGGCTCTGTCTCTACTTTAGAAACTT
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ACTAATTTCAACACTGTTGTGTCTCAAGGAACAGGGAGGCCTCA
GGCAAAGGGCTGGTTG[A/G]TGAAGCAGTCAGAACATACACATA
TTTATCAATTGAGTTTGCTGTCTTACTTCTCTAAAG
TAAAAGGAAGTTGGCATAAATTTGGTTGAGCCTGTCTGCTGTAC
CTGCTACAGAATGCCC[A/G]TTTGGCTACTTAACATCCATACCTTG
CCTTCTTTCCATTCTTAAACCTCCAGACCAGGAC
CCTTCAAAGTTCCGTTTYCCCCACAGCCCTTCCCAGGCCAAACCACC
CCAYTTGATKGCT[A/C]TTTCTGTAGCTTCTAATCCCTTAAGCACCA
CTTACAGATGGACTCGCTTGCACTTTTAAT
AGGACTGTGCTATGTGTCTAAGAAGTGTGACAGTTGACCAGGGC
CTAAGGGGTTTATGTT[A/G]TAATTGGACGAGAAAAGACACAAA
GGAAAAACATTAAATAATTAAAGACAGCGAATAGTA
TAATTAAAAGAGTTTGAAAAAAATCTGGACAAGATTTACTGCTA
CCAAAAGAAACCTTCC[A/G]AATGCACTCTCACAATCTCTTGATTG
ATATTCTTGAGATAAAACATTACCCCCAGAGAGG
ACACAGGCAGGGTATGACTAGAAAATGGCGGCTATACCGTGTGT
GTATGTGTGTGTTTGA[A/G]GGCCATCGCCTCTCACAATCATCCTG
TACATGATAGAATCACAGGAGTTAGTAGTGAACT
TGGAGGAGGCAGGGCAGGGTATGTGGTGTCCTTAGGATGGAGA
AAGGCTGCTAAAGGGCC[A/G]TTTTACCTCTGGTAGGTAGTGGG
GAGCAGGTAGTAAGAACTCTGTGAGAGGACTTCCCTC
CTTATACATAAAGTTCAATTTTTTTTATATGGTATAAAATGCCCTT
TAAGATCTGGCTCA[A/G]TGTCTTCTTATCAACCTCATTTTTCACTT
CCCATTTTTTTCAGTTCTGCACACAGTCCCA
AGAAACAGGTGAGCAGAAACACTATCTAGAGATTTAACCAATG
AAGTGATACGACCTTAC[A/G]TAAATCCACTAGTTGCTTCTCCCAA
AGTCACATCATTAAACGCTGGAAGGAATCAGAAGT
ATGACATATCCATTAGGAACTGATAGTCTTGTAAAATCAGTTTTC
TGGTCAGCRCTGTGC[A/G]TGAGCACATAGCAGAAAGCCCCATGG
GTCTGTTTGTATTTGGATTTACTAAGAACAAGCA
CGCCACCGCCACCTCTTCCCTGCCCTGGCGCGTGTCTGGGCTCTCAT
ACTCTGGGGACGG[A/G]GGCTTCATCAACCGCACATCGTCGCTGC
CTTTCTCCACCCTAGGGAGAACCCAGTGTTTG
ACTGGTCCCTGGGGACAAGCCACTCTGAACTCTTGAGATAAAAA
GGACACACAAACTGCT[A/G]TGCAGACAAAATGTGCTGTAACTC
ATGTGTTCCATGATACTTTAACATGATTAGCTCACT
CACTTAATAACTGTTGGATGGATGCTTGGGATCGTGTGTGTGGA
AGGTATGAGTGTAATA[A/G]CATGTGCCAGGCCTCAGGCTCCTGA
GTTTTCTGAGGCCGTTGCTCTCTAGGCTGGGGTGG
CCACTGTCCTCCGGCCTCTGGGCTGAGTGCCACACGTTGGTGCTCT
AGCTTCTTAAGTTC[A/G]TGACATGTCTCAGGAGAGAAGAGTCTT
GCCCACTGCCCGGTGCCCCAGTGGTGCCGAGTC
AAGCASRCCAATGACTCCTTGCCCCATCACATAAAGTCATTTCTTC
CCAGCTGCCAGGCT[C/G]CTTCTGAAAGAGCTAGAGCCCTGCCAG
TTACAGTAGCTGGTATAAAAGCTAATCTTATAA
CATTGTTTCAAATATTATGTGGGTATGTTGGGATCTTGTTTGCAG
AGTCTCAGTAGGATT[A/G]AAATAATAGCCCTAGAACATTGTCA
GGATGATGAAAAAGTCTTTTTTTTTTTTTAACACA
CTTGGCACAGAGTTAGAGCTCATGACATGTCAATTGTGGGGAAA
TGAGACAGGGAAGGAC[A/G]AGAGGGACTGGGAACAGTCTCCT
CAAAGGATGGTCTGGGCTGGAGCGTTTGTCCCCAAAC
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TTAGTATTATATTGTAAACCTATCAGAACTTCTATAGAACACTCA
GAAACTCCACAATGT[A/G]CATTAGAGACTTGAGTAACATTATG
AATTAATACATCATCTCTCTCCAATCCTGCATGAA
CCACTGTATATCATAGAAAATCATTAATAATAAATAAAATAGTC
TCCCACCCTTGTGAAA[A/G]AGTCCCAGTTGTCTCCCCAGGGGAGT
AAACTAAACGCCTTTGATTGAAGGGGACCGTTGA
GCACGGGCCAGGCCCTGCGCCAGGAGCCTTGAGTGGCCTGTCTCG
CAGCGACTTTACTAA[A/G]TCAAGCCCTGCCCTTAACCCAAAGTA
AACCAAGACCCCAGAGGTGACTTGCTTGAGCCAC
AAAGTTTACCTATTCCTTCTCAAACCCTCAGCACCTTCCATTCACCC
TGACGCGTGGGAC[A/G]TGCCCCGTGCTGGCCTGGCGACGGTCTG
TCCCGGCTTCCTCAACCCACATTAGGCATTTG
GCCGTACCCCCCGGCCTGGCACGGTGGACCCCGCACCCGGTTTGCT
CTCTGAGGTCGATG[A/C]GGAATTCTGAATGAAAGGTACTGTTG
ACAGTAAATGCTGTCACTGAACGCACACGAGGGG
GGAACAGACCCCTTCATCTTGGACACCAAGCATGGAGGGTATCA
GGCCTGTGGAAGGGGA[A/G]TAATCTCCTCTACTCCAGAGTTTGA
GTGAAGCTGGGACCCCAAGAGTTCTAAGCAGTGAG
TCAATCCTTTTGCCAAAAAATGCCTCCTCATGTCACTTTTCTTTCCA
GACAAATACCCGA[A/G]GAGGGGTGAAGGGCCCCTGTTCTGTGC
GTAGGTGAAGGGAGCAGTGACTGCGACTCCCCA
TTTTCTCATGCAGTTGTGGTCAGATGTCAGCTGGGGCCATTACCA
TCTGAGGGTTCTCCC[A/G]GGGTGCATGTCCAAGAGGGGTCACTC
ACAATGCTGGAAGGTGATGCTGGCTGTTGGCCAT
TTTCCATCTTCACTCAGTGGRGCCAGYGCCCTGGTGATGAGCCTGT
GTCCTCAGCCTTGC[A/G]GTCGCCTTCACTTTGAGGGAAAGTGAG
TTGGGGGAGGGTGGAGGGAATCCTCTCCCCACC
GTGTCCAGTAAACTTAGAGCCTGCAGGGCACTGGGATCAGAAGG
GGCCAAGTCAGTCTTT[A/C]AGACCAGGGTGACTCAGGTGGGGA
GTCTCCCAAGGGCATCTGGCTATGAGTAAGGTCCTC
TCTTTCTTATCGCGGCGCATAATTAGAATGGCAGGGAGGAACCA
GAGCTTTAATGAATGA[A/G]CAGCATGTGGCCGGGAGCACTCGC
CTCCCACCCGGGTCTGGGCCTCGCCAGGAGAGCAGG
AGACGTAGGCAAAGACAAAATTGAGTTATATCAAGGTGCTGTG
TGTCACTGTGCTAGCCA[A/G]GGTACCTAATGTAATTTGTTTCTTA
TAGTGTTTATGAAATGTTCCATCTGGCACGATATG
GTGGCTTAAGAAGCATAGAAGGAAGATACTATCAGAGACATAT
GGCAACATTTAATTGTA[A/G]GTCTCCTGATGGAAACATTGACCC
TACAGCATAAAAGATAATATCCACTTCAAGGTGAAC
AATACTTAGCCTGTTCACAGAAAGACCCCAGCAATGAGATATAC
AGCCCCTTAGGTGAGG[A/G]AATTAGGGAGATGGAGGAGCTTG
GCCCTTTATCAAGCACATAGGTATTCAGCACAAAGTT
GGACGGAAGAAGAGGGAGAATAAGAGAGAAAAAAAGGGAGA
GGCCGAGCGATTGAACTGA[A/G]CTGAACTGAATGCCATCACGA
AGACCCTACTATCATAACCCCATGTCAACTTAATTACCT
GGCCTCCCTGTCACTAACCATTTATTAGCCATGAAGACGCAAAAA
AGTCAGTTGGATGTC[A/C]CCAGATGAGGAGAGGCCTGTCTCACA
GAGCCCTGCTGCCCTCAGTGATGGAGGAACCGAC
TCTCAACCCATCTTCCTTTCTAAAAGTTCATGCTGATTCCTCTTTGT
GGCCCAGAAGTCA[A/G]TCTTGAGTTGCATGTTTCTCTCATCTCTT
TTTACCTTCTCTAAGACAGAGGGCTGGAGAA
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GGCCCAGAGGGCACAGGGGATTCTTCACCACCAGCTGAACTTAC
AGCACACTGTGGGTGC[A/G]GTGAGGCACCTCTCAGCTGGGCCCC
ACACCCAATCAGTATTCATGACCACCCTCGATCCC
TGAAGCAATACCTTTAACATTCAGAATATTTTGCAGAATATTCAA
AACGTTCTTTTAACA[A/G]TTTACCTCAAGATCAAACAGGGCCAT
GACAGGGATGTGTTAAAAAACACATGCCAATTTT
GGCTACTTTCTCTCTCTGGAAATAAACACTCACCTGGCCCAGGAG
CCCTGCTCATGTTCA[A/G]TCATGAGCCCTGTACACTAGAAAGTCT
TCCTTTAACAATGGCTCGAGTCTTGGCCATTCT
GCTGTGATTCCTCTGCCTGTATTTAGTTCTCGGGGCCCATCTTGCTC
CTCCTCAGTATGA[A/G]ACCCTGCCCTTGTAAAATCTTGGAATGG
AATCCTACCATCTGGCAGATATCCTTGACTTC
AAACAAGAAAACTCCCCTGCCCAACGTGGAGGAGGAGTTGATG
ATGGAAGTTCGATGTCT[A/G]TTCCAAAATGAGGAAGAAGTAGG
CCTTTCCCCCTCTCCACTTTTCCTTTGATTATAAAAC
TGAAGTAGACCAGAATTCCAGGCAAATGGACGGAGCAGTTAGG
ACCAGCATGAAAGAGAA[A/G]CTTGCCCCGCAGGCCTGTGTGTTT
TGAGAGAAGACTCTGAATCCCATCCCTCGAATTCCT
CATACCTGGAAAGGGATTTAGGGATTATTCCTGGTTTGCTGAAG
GCCCAGAGAATGTTCC[A/G]TGATACACTCATACATTTGCATTTG
GAAAATAACATGATTATGACCGAGGTCCTTGCACA
TGTCTGAATTTTGAAGACATCAGACACAGCTTTCTCCTTGAGGAT
GAGGGCCAGAGCTGC[A/G]TGACATAAAAACTCCTTGGCTGTGG
TCTTCCGGTCGGGCAACAGTTCTTTGCGGTGTTGA
CAGTACAACTAGAGCATGAGACTCAAGAGGAGGAAGGCAGGA
GACACAGAGATCCAGTGA[A/G]CGGGGCCTCTGTGATGAGTGGC
TGCAGAATTTTTTCTGGCATGGAAATCCATTTGGGCCT
TTAAAAGGTTAGATAAAAAGGATCAGGAATGTGAGTCATAGAT
TTAGGCCTGGTTCACCA[A/G]TTCACTGCTTGGTTTGAGTCAATTT
CACATAATTAACTTTTTGGAAAAATAAGCTGGGAA
GCTGAGTTCAGCTGAGAAAGGATACCAAGCAGCATCTTCTCTTCT
CTGATCTCCATGAGA[A/G]AAGGGCCCACGCAGATGCGATCTGGT
TCATTAAGGTCACCACTGCTTCTTTCCCTCCCCC
ATTATAGGCCTTTTCCATTGCTTTTGAAAAAAAAAAGTCTCTCTTT
TTTTTTATGTTCTA[A/C]AATAAAATGCCTGTTTACAATTTAAAAC
AAAAAATTGGGGGGAGCAATAAGACTGGAACA
GAGGAAGCTATCTCAAAGGGAGACCTGAAGCTTGAATGCTACAT
TCTTCCTCTTGCAAAT[A/G]TTTCAGTTCAGTTCAGTTCAGTTGTGT
CCAACTCTTTGGGACCCCATGGACTGCAGCACT
TTTTAAAATATCAATAAATATCTAGTCATCAATAAAATATGAAA
GGCATAGAAAATTTCA[A/G]AGTGACATCAGTAAAATAATGGA
ATAGGAGGTTCTAGTCCTCAACTCTCCACAAAAATAC
ATATTCTTAGAATACAAATAATGAATTAATAATATGATAGAATT
ACATGCATTTTTAAAA[A/G]TCCCATATTCATATGACATAGAAAT
GATCACAATTAAAGTTATTAACTGGGAAATCCTGT
CTTCAAAAAAAAATGATAATAGATTGATTTATGCCACACATTAA
TATCAGGAGTGCCACA[A/C]AAATTTGCACAAAGTTCTCATTTAT
AAAACTGGAGTTCTTTGTACTGCTTTACATTAAAA
TTTCTTAGAAGTTGCATGTCACCATAAGTAAGTTATCAGTAAAAC
GGAGCCACCTACACT[A/G]CTAGTAATTTACTTAATTTATTAAAA
AATGCATAAGTTCCTAAAATTTATGTATAAAACT
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GAGTCCTCAAGTCTTTTCAAGCTCTCTATACAGAACCAAGATCAC
AGATTACTCTCTACA[A/G]CAATTTCTCCTTCTTTAATTTCCCCAAG
AGTTTGTTGTTTTCCCCACTGACCTGTTTAAC
ACTTAAAAAAGGTAAAAAAAGAGTAGAAGGCCATTTCAGGGTA
GTAAAGCATTATGAGGA[A/G]AGCCATCATAACTGAAAGTGATG
GTAAAATTAATGACGTGATGTGTTTTCAGGCAAAATA
AAGTTTATTTAAAGATGGTATGTGTGTGTTTAGTCTCCTTCTTTA
AATTATAAGCTCATT[A/C]ATGGCAGATGCCACGTGTGTATTTCC
ATGGATGTCCATCTCATCCAGCCCAGTAACAGCA
CATTCCCTTTTATGTACCAACCAACATCATATATCTGGCTTTCTATC
TTTCAGCTTATTT[A/G]TAGTTAAGATCAAGAGGCATATGTAGTA
TTGAGTTTTGCTTGCCTGTTTCCAATCAATTT
GTAGACAGGGAAAGCACAAGAAAACAGACAGTAAATTAATTAT
AAGGTCATGTCAACAGA[A/G]AAGTAATGCACAAGACAAACAG
CTCTTTATGTAAATATTAAGTCAGATTTATTTCTTATC
GTGAGAATAGTATCTTGAAACTAAGCCATGCAGTGAAGAAAAA
ATGTGAATATATATACC[A/G]TGAGAAGAACTTGATAAGCTTGG
ACAGATGCTTGAATGGCAATCATTTGGGAAAGATATT
TAGCCACACCTCCCAGAATTATCCCAGCAGCTGGTCACTTCTGATG
CACACTTCCACAAA[A/G]GACATTCAAACACAGACAGGCAGGTCT
GGCTCAGCCTCTTGTGGAGATCACAGCTCCTTT
AGTATTTCATATAGCATCTTTTAAGTTCAAGATCTTAAATCTACTT
CTATATCCTCTCTC[A/G]TATTTAATATAATGTCTTCATCATTCTTA
TCTCTATTTTCCCACTCATATTCTGCATATT
ACCCTACAAATGAAACCCTTAATGAAGCAACAAAATTATCTCATT
TTCCACTAGAAAGAA[A/G]GACACTTGGTCTGGAAATTCATCTGG
TTCATTCTCAGCATTACAGCGTGCCATTAGCAAA
CAGGGCAGGGGGGAAGTTGCACAGTGACTGGAGAGATAATTTG
GTGGTTATCACCCCAAT[A/C]TGAGTGCCTCAATGCATGGTACCAC
TGGAATTAGCTGTCCTTCCTAGTAAATATTAAGTA
TCCTTCTATAGGAATTCAAGGCTGGGTGTCTCCTGTGTCATCATTC
AGGAACCTCTGCTT[A/C]TATCTTGTACCTCTCCCAGTCTCTGTGGT
CTCAAAGTCCTCTCACTTCAGCCAGAATAGA
TAAATTAGGATACAATGTGAATAGCTTTATCTGTTTAGGCTACA
GGGTTGTCAGACTTYA[A/C]GTTGTTACAAGTATCACTGGTGGGA
AATGATTCAGCATGGAATCCATGGCCAGACTCAGT
ACATGGCAACATCATTGATTTCATGATTGTGACTGGTTACTTGAG
TATATTTGAGCACCC[A/G]TTTTTCTTTGAATGGGAATCATAACTC
TTATAGAGTTACGACTGAGGACAGGAGGAGAAG
TTCATTGGTGCAAATCTTTGGGAGACTTTAAAAATGAAGATTAA
TGTTAAAATGGTAAGA[A/G]GAAAGGAAGAAGAAAACCTTAAA
GACTGAATGAACAAACAAGCTTAGTAGAAATAGAAAA
ATGGAGACGTTTTCCATCCATATGGAGGATATCTGTAAAGACCA
GAAATGAGAGTGAGGT[A/G]TGTGCTGAAAGTATGAAAAGAAG
TTCAGTATGATTGGAGCATGGGCTTCCCTTGTGGCTC
AACCCAGGAGCCAGCAGGCTGAGCACCAACAGTGGATCTGGAAT
CACTGGGTTTGGAGAC[A/G]TCTTGGTAAACAGTGTATTCTGTGA
CTTTTTTAATACAGACCAGCTACAGCATGTGGTAA
TAAATCTTTGATAATAAAAGAACAAACCATCAAAATGACAGGG
ATGTTTCTGCATTAAAA[A/G]ATGTGATATCCCTTAGTGGTTCAG
ACAGTAAAGAATCTGCATGCAATGCGGCAGACCCAG
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TTCTCACTTGAAAAGAATTTTGTGAGTCTCATTCAGAAAGTCACG
TTCCAAAAGCAAATG[A/C]GAATGCAGATTTTATCTTAAAATTTG
GTTAAGTAGGAATGAAAGTTAGAAACAGGAGTTA
GTCCGTCCTGGGACTTCCCCAACCCCTATCGTTTCCCCTGCATCTCG
GGGCCCAGGATGC[A/G]GTCTGACCTGACCCACACCAAATAGCAT
TGAGCTGTAAACCTTTTTTTATTATTGGATTT
TTTGTGTAGTTATTCTTAACTCTTTGTAGCATGCTTTAACTCAAGT
TGTAAGCAAGTTTC[A/G]TATACCAATTAGGCTTTGTGCCAGCTA
AGTTCAACTGAAACCAGACCTTGAATCCCTAAA
AATAATCCAGGGTTTCCCAGTTACGAGAACTTTGCTTATAAAAAT
GCCTTAGGACCTCAT[A/G]TGTGGGCAACAATCTGAGTTAACAAT
CACTTCTAAGTGCCTGAGAATTCATGAGACTCAA
TGCAGGTGCTTGGCAATAACCCTCAGGACTAAAATTCCCTTTAAC
AGAGATCAATACTTT[A/G]GTAACTTGCAGAATCCTGAACTTGAT
TTTATGCCACTGGCTTCTCCTTACCCAGCACTGT
GAAGCGGAGGACGTCTGCCTCCAGCCGCTGCTCCAGGTCCTGCAG
GAACCTGAAAGGGCA[A/G]CCAGGGGTCAGGGCTGGGGCCAGG
AGGAGATCCCAGAGGCGGGAGCCCAGCCAGCTGCAG
ACTGAGCTTCGGTCTAACACCATGTAGAAAATGGGAGATTGACT
CTATTGCTCAATTCCA[A/G]ATTTCATGGTAAAACAATGAGGCCC
AGTCTGAGCCCACTCATTCTTATTGATTGCAGAAG
GAGCCTGAGGGATGGTACTCTGTGAGGATGATGTTATCGTTCTC
GCAGTAGCCCAGCAGC[A/G]TGATCACGTGCTTGTTCTTCGGGGC
CTGCAGCATTCGCAGCCTGTGCAGGAAGTCGTCTC
GGGCAGGTAGGTGCTGCCCCACCTGGATGGATGCCTCTTTTTGAG
AGTCATTGTGGGGTC[A/G]GTAAAGGCCTTCTGAAAAGCACATA
ATATCAGAGCTTGGCATTTTCCCTCTTCAGATTGA
AGGGATCGCAGCATTAGGGAAGAAAGAGCAACATTACCTCCTTT
GGGCCAGGGGGCTTGG[A/G]GATCCTTCTGTGCCAGGGGTGCAG
GAAGAGCTGGATACAAAACTGGAACTCTGTTTCCAA
ATTCAATGAAGACTTTAAAAATGGTCAGCAAAATGGTCAGCATC
AAAAAAAATCTTAAAA[A/G]ATAGTATCTCTTCCTGAAGGCCTTT
TCTTAGCTCCCAGGATGGGGCTTCTCGGTGCCCCA
CAGGAACTTAAGTATTTTTCTAAGAGTGATTAACATAGAGCAGA
GGCCGCTGTTTCATCG[A/C]ATCAGTTCAGTTGCTCAGTTATGTCC
GACTCTTTGGGACCCCACAAACCACAATATGCCA
TCCCACCTCCCACCGCAACCTGACTCCCAGATGAAAACCCATGCTT
TGAACTTAGGCAGG[A/G]AGCCCAAGCCAGGCCTGGTCATTCACA
AGATGCCTGGAGTCACAGCTGTATGCTTTTTCA
AAGCCAGATGCATGGAAAGCAGGTTCAGCGAAGACAGTGATTC
AAAACTCACACAGACAC[A/G]TCTCCAAAGTCCTGAGGCCAGCTC
CCTGGAGGAAATCCGGCAGCCTCTGCCATCGAAAGA
TGACTGATGGCTGACTGAAAGACAAGGATTCCATCCAAGGAGCA
GTGAGCTCAGGCCAGA[A/G]TCACCAACCACATACGGTCATGTGA
ATGTAATTTTAATGTAAAATAAAATAAAATAAATT
AGCTCTTGCTCTTCTCTCCTTCCCCAGCCTTTTCATTCCCGGCCTTAT
CTCTTGCCCAAG[A/G]CTCTCTCCTTCCCCGGCAGCCTTCTCTTGGCT
GGCTTTTGTCTGCCAGGTTCGGCTTCCC
TCAGTTTATAACATTTGTGAAGACATATCAAGTAGGGCAGTTTCT
GGCTGAATGTTACTC[A/G]AAGGCCCATAGTCTCAGCTGACCTTT
GGTAGTTAATATTCAGTTGTAGATTATCAGGGTC
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TGCCTAGCTCATCCTGGGCTGGGACCCCAGGCATCTGGAAGGGCA
GACTCTAGACTCAGA[A/C]AGAGCATCCCGGCCTGGGTGCTGTGG
GGATTTGACTGGGAAAACACTAGCCCCTCTCTGT
TTTCCCCCAAATAAAAATCACAGAGGGCCCCCTAAACCAGATGCT
GAAATATGTTCACCT[A/G]TTGAAGCTCAGAATTGTCTTTAGCAG
GATCTGGAAAACATCCACATGTCCCTTTACCTAT
ATATTATTGTCCTGAACTTCAAAACAACACATAGTTTTCCTAGAT
GAGGAAGACAAGACA[A/G]TTTACCTCTTCTTTATGCAGAGGTCC
CGCTAGCAAGGGAATGTTTAGTAAAGGGTTAAAT
ATATCTTGATCATTCTTTGGGCCCCCTATAACATACTAGACATAAT
AGGTGGCAACAAAT[A/G]TGCCCACACTTAGAATAACGTCTTGCA
AATATTGAAAGTGTAGATTCTGAACTCATATAC
TAATTCTTGCTTTGTTCATAATTTTATTCTCATCTAGAATGTCCTTC
TTCCTTCTCTATT[A/C]CTTTCCAACCCCTGCCCATTTTTAAAGTTTC
TGTTTAAACCTTTCATCTTGAAAAGTTCT
TTGTCTGTCATATAACAAATATAGTTCTCAGTGAGGCATAGTTAT
AAGCCAAGTTTTGAT[A/G]TTTAAATATTACCTGGGGGAAGAAA
CTTTTGGTATAGCCTTTTTTTGTGCTCAAGAATAT
ATTAAACACTTGCCATCTTCATATAACATTGGGTCTTGTTGGTAC
AGTAGCAGTCAAGTA[A/G]GAACTATACTGTTACGCCTGACCCCT
CCTCCCCTCCCTGTCTTTGATCTGGGTGGGCTCA
TTTCAGATTTTATAGAGTATATTTCATGATAAGTTAGGTTATGAT
AGGCTCATTTCACAG[A/G]GGGAAAATTCAGATTCAGAAAAGTA
AATTAACTTAACAAACTGTCAAAGTTTGTCTTAGG
AAATTGATAAAACAATAATAATAATGTCTTGTGAGCTTAGAAAC
ATAGTACAACTGAAAT[A/G]ATGGACATCAACACCACATTTATA
AAGGAGAGCTAAAATTAAAATATTCTTGGGTTTTGT
GCACCCTTCCCTGGCTGCAGGGCGACACCACACTTCCATCAGGGA
TGCCTGGGTCCTGGA[A/G]AAAGATTCTTTGCAAGTTGAAGAGC
AGAGCCTTTTAATTGCCATGTCCCCAGTGACATAA
AACTAAGATACATTTTCCAAAAAGCAATTTGGCAGTTCGTGTGA
AGAGTTCTGAAATAAG[A/C]TTTTCTTCCAGTTCTCCGGAAACAA
TTAAATATTTAAACTCCAGTTGAAGTACAAAGATA
CAAGAAAGCAGCATCTGTCTCACACACTCAAGCTGTGTGTTCTTT
CACCTCCAATCTTTG[A/G]ATGTTATTGTCAACTCCCAGCTCCCAA
GACTCCTCCTCTAAGTAGTATCACACCTGCTGC
TTATTTTTAAACTTTTTAAACTGAATAAATTTATCGTGTTCATAAT
TTTTGAAGATAGGT[A/G]TTAATACTTTGAATTGCAGCCAGTGAC
ATAGATTTGTCACAGAAAGCCTTATACTAGTTT
TACAATTTATATTTTTTTAGAAAGGCTTTCCTGGAGGGAATTAAC
TTTATACTCTTATAA[A/G]TTTAATAGAAATGATATATCACCTCTC
TGTTAGATTGATAATTTGTACAACAGTAGTTAA
CCCTGAGTAACTGGACATCTGAAGGCTATCAGTGAACCACACATT
TTGTAGCTGGAAAGT[A/G]AGTCCTTTATTGAAGAAGAATCTGA
GTGTGGCATCTCTGTTTGACATCTAACTTACACAC
TAACAATAAATAAGAACAACACTTTTTTTCCACGTCTCAGGAGA
AGAACACTTAATGGAT[A/G]ACAGAGAAAGATACATAATAAAT
ATAATGCTTTGAACTGGCAGGTACTAAAAGTGAAGAA
TAGTTCCCTCCTTCTTTTCTCCTGCTAAATACTATTATAAGAAGTTT
TAAATTTTGTTTT[A/G]CATTGAAAAATCACAGGCCTAAAAAGA
AGACACACATTTATATCAGACCAAAAATCTTTG
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TAATCCAATATCATCCTCTATATTTCCATGATGTTCTTTGCAATTTT
TTGTTGTTCATTT[A/C]TGATTTTATTAGTTGAGCTCTTTTTTTTTTT
TTTTTTCCTTATGAGGCTTGCCAAAGTTT
AAGTGGCACTGTTTGTTAACCGACTGACTGACCTGAGGGGCTTTG
CAAGTTGATAGAACT[A/G]CATGTCTAAGCATCATTTATCCTGCT
GCTACTGCTGCTAAGTCACTTCAGTCGTGTCCGA
AAAACAACTGAGTCATGTCTTGACAATAAATGAGTGAGTGAAT
GAATGAGTAACAAAAAA[A/G]CACATACTCACTGTGTGAACTGT
TCCTTAAGCTTTTCGAGGGTTAAGTGGCTTTTGTGAA
TGGTATATATACAATGGAATATTACTCAGCCATTAAAAAGAATG
AGATAATACCATCTGC[A/G]GCAACATGGTTAGACCTGGAGGTT
ATTCTTCTAAGGGAGGTAAATTAGAGAAGGACCAAT
TTAGGCCAAAACTCCCAACCCTATTAAACAGATGACCATTGGTTG
CAAGGTATCCCAACT[A/G]GAGCCTTCTGCCTAGGGGAGAGCTGA
AAGCCATGGATAGGGAGGCACAGGGCATACTGCA
TCTACCTTCAGACCCAACCTGTCACTGGAGTTTCTTGATGAGGTTT
CATGCAGTTATCCC[A/G]TTTGGTAAATAATAGAGGCAAATTATT
TAATAAAAGTAGAGGGAAAATATAGGCTTGCTT
TAAAAAAGGGGGGGGGTGCATCTTGAATACATTTTAAGGGAAG
AGCAGGCCTCACTTGCC[A/C]CCTTGCACTTTTTCCCACATGCAAA
AGAGCTGCTACTTTCCTGATACCCCAGATGGTGGC
GAAGCCCCCTGCACATTAGCAAAGTTCTGCCCACCAAGGCCTGAG
GGGAAACAAGACTCA[A/G]GTCAGTCCAGCACTTCTACCTATGAC
CCAGGTTCTTATTTAGTTTTTGTAATCAGGCCTC
AACACATGGTCCTCAGGGTATCTGATCCAAATGGCTTACTCTGAT
GACTGGCAGGCCAAG[A/G]TAGTAAACACAGGAGACCTAGAACC
TCTTCAGATTATCTAGTTATCTAATTGACCCTGAT
GTAAAAAAAATTCCCAAGGTCTCATGTGTAGCACAGAACAGATG
AAGGCCATGTGACACA[A/C]TGTAGGAAGGAAAAAATGGGCTTT
TCTGCAATAACCAATGTGCACTGAAGGCTGGATAGG
GTGTGAAGACCACACTGCAGGAAGCCAGGTTAGCATGGCAGGCT
GGTGCTCTCATCAAGA[A/G]GTGATAGTGCGGCCAGGGTGGCAG
CCTTGGGAAGTGGTTGGATTCTGCGTGCAGTCTGAA
AGAAATTCATAGGCTCTTCTGGGAATGGTCTGGTTGTCAAATAA
GTTGCTTCTCACAAAT[A/G]TCCACATGCGGAGAGAAGGGCCCAG
GGCCGGTGGGAAGGCGTGCGTAAGCTCTCCAAATT
TCTCTCTGGGTAACCTGAGCCATCGCATACAAGTCTGGCCACCCA
GATGTGAACTGAGCT[A/G]TGGAGTCTAGTTGTCTGGGGAGTGC
GTGAGCTTAGCTTGCCAACTGTTCTCACTGAGGTG
TCCCTGTCTCCTAATACAAGCTTGCAAATCCAACACCAATACTTTG
ATTCCATACTGCAT[A/G]CCAGGTCCTGGGCTAAGGGCAGGCCCC
AAGGGTATCCTCCCCAGCAGAAGAGCTCACATG
AATTGAACTAATTTAAAGTGAGAATCACTTTATGGCCTCTTCCCA
GCTAAGGCCTGGGGA[A/G]AGCTGGGGTTTGCTTAGGGATGCTG
GACTCCTTGCAGATGTCTGCTGCCCTCCTCGAGGG
GCACAGGTGCTCCGGTTGCTTTTGGTAACAGCCTTGCTTGTGCGA
ATGGAGCCCTTTGCA[A/C]ACCTGCAGTGCTCTGGCCTCTGCACCC
GGAGCCCAGACCACACCCTGGACCAATCCAGTC
GAACAAGGATGAGCCATCGCAAATTTAAAGCCAACATAGGCCCC
CTAGTCCCTGGCTGAC[A/G]CTGCCTCTAACCGCACATTCGTGAGT
GAGCCCAGTCAAGACCACAGGAGCCCCAACCCCA
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CTCTTTCATCTCCAAGGGTGTCTCTGGGCCAAAACTTAATAGATA
GGCAAAATCAGGGCC[A/G]TTGGGTCAATCCTAAAGGAAATCAA
CCCTGAATATCCATTGGAAGGATGGATGCTGAAGC
CAGCAACCCCGTAAGTACTGGCTCTTGCATCCTTAGCTGGCCGTCG
CCCACCACGACGTA[A/G]GGTGCCTATCTCTGCCTCACCCACTGGC
TCTGTGATGAAGCGAATCTGGACTCCATGGTC
GACTGAGCGACTGGACTGAACTGAACTGAACTGAGTGAGACAA
AAGGAAAGAATCAGGGT[A/G]CCAGCAGGAAACAAATGGCCAA
CAGGTACCTGAAAAGGTACTATCACTAAACATCAGAGA
CCAAAGCAAGGAACCCCCTTCAGAGTCAAGATTCCATTCCCTTAA
CCTTCCTAGCAAACA[A/G]TTGGCCCTAAGATTGATTCAGAGGCC
TCACTGCCTCAAATTTTAGAGTCACCTTTCTGAA
TTTTTCATTGTATTGTTGGCAGCAGGCTTCTTTTGGGCCTTTTTGCT
TACTGTAGAATGA[A/G]AGTCTTTCGATGAGTACCTGACAGGAA
TGGCTGGTGCTAAACTACTTAAACCCAGGTGGC
TTAAATGCTTAGATTGTAGTCTTCCCACAGGATTAAGTAGTGATT
TCTGTTTTCATAGGC[A/G]GTTTCATAGGCCTCTTGACACTGTGAG
GGGCCTCTTGAATCTCTCGTTGCTCTACCACGT
TAAAATATAAAGTAAAATCTTGGCAATACAAAATTCTTCATTAA
TAACAGACTCACTTGA[A/G]RCACTGAGGTGAAAGCATTGTTAA
ATCCACTATACATTTCCTTTCCTTCCTAAAATGAGT
AATAATAGTACCTACCTTGTAGAGCTCCAGTGAAGAAAAATCAC
TTAATATTTATAAATA[A/T]CTTAGTACTTGGTATCTGTGGTGTGT
GCTCAGTCCTTAAGTTGTGTCCCACTCTCTGCCA
AAAGACACCTTGTTACAAGAATCCAAAATCTGTCTCCAGGCAGG
TGTCTGGGTCTTGAAG[A/G]GCTGAGCCTTCTCTCCATTCTGTCAA
ATGCACTTAGGTAGGACACTTTTCTTATACTTTA
CTCTGCATCCCTAAAAATGGGTCTGTCCCACTCCCACTGGGGGAC
ATCTCGGAAGGTTCC[A/G]GGGSCTAGCTTCAGCCCTCCATCCTGA
GCAGTCCACACCCTGGATTCTGCAGCATCCGTG
GCTTTTTACTAATAATTTTGGTGCTGTAATTAAATGTAGCAAGGC
TAATATAATACTTCT[A/G]GTAGTAAATTCTTGCCATCTTTTCAAT
AAACCGATCAACAGTTTTTCCAGAAAGCATTCT
TTTTGTGACATCAGTGAAATGATCCTATCCTTGCTTTATGTACAG
AACTCTGTGTGCGTG[A/G]TGGGGGGTGTTTGAGTGTGTGTGTGT
TACGTATTCCAGTTGAGGCAGTTTTAGCATAAGG
AGCACTCTACACAAGAAATTGTATTATTTTTATTGTTATAAATTC
CAAATGGTTAATGGA[A/G]TAGGAAAATTAGAAACTGCCTAGGC
CTGAAGATTAGGAAATACTATCAGCCTAAAGAAAA
TCTCTTAAGTGGAAGTTAAATCAGTTCTTCCTTATTTGAAAATTTT
GGCATTTAATTCAT[A/G]TTGAGAGAGAGAAAAAAAGAGAGAG
ATTGAGAGAGAACAAGGATTGTTGCTTAAGTAACA
CACACAATACAGCCAAAGCAAAGTGGGAGGGGGGCAGAGAACT
GAGAACACCACGTGCCT[A/G]TCTGGGACCAGGCACTGGGCTCTC
AACAGCTTTGTAAGCAAAGTCATATTGGCGGTGGAC
AAGACTTTCTCCTTGCATGTTAGCACTGGGGCACTCTTTCTGAAG
GATATGGTTACAGAA[A/G]CCTGAACTGCTCCAGCCATTTTGCTA
TCATGAAAGAAGTGATCCTGCAGATGCAGCTGGC
GTCCATGGAGTTGTAAAGAGTTAAGTATTCAGTCTAGAGTAGTG
GCCCAGAGGACTGACT[A/G]TGATGTTGGGAAAGCTGACTGACA
GTGGAGGGGAGGAGCAGAATAAGGAAATGGAGTGTC
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ATCATCTGAACGGAGGATCACTGCACGGGTCTGCAGGCCTGGCCC
CGTTGGATACCCTTG[A/G]CGTGGGCTGTCCGTCCAGTCCCACACT
CCAAACGTTGGGAGTGTCAGTCTCCAAGAGGCT
CCCAAGAACAATCTGTGTCTTCCAGGAGCTGGACTTGTACCATCA
GGTCGGGGGCTGCAA[A/G]AGGCCAGGGGGGCAGGGACACAAC
TGCAGAAAGAGGTGCACGTGGAGACCAGGGAGAAAG
TGGGGGCAGGAGCGGGTAGGAGATCTGTGAGTCAGAAGTATCT
CACTTAGAATGTACGGA[A/G]GGCCCCCTGCCCATGACACCCAAC
GGATTGATGGATCCTGCCTCTTACACCCAGTGATGG
GGCAGGGAGGGCCATTTTCCTGTCTCAGCCTACAAGGACTGATG
AGATGGAATCTTTAGT[C/G]TGTCTCTGTGGCAAATTTTCTTGGCC
AAAGTGGAAAGCAAAGGCAATTATCCAAGAATCT
AGAGGGGAGAGCAGACCTCCTGGAGTGTCTGGAGACTCAGAAA
AAGGGTACTGTGGCCCC[A/G]CAGCCCTTGACATTGCTCGAGGAC
TCCTTGCTGATGACTTTGAGGAAAGGTCTAGCGTCC
AGTCCAGCCCTTTAGCTGCCTGCTACCCGGACCCACGTGTCTTCTCC
GTGAAAGAGGGCC[A/G]CCTTTCCATAACAGAGTCCCTCCCGGAT
GTCTCCTGGAGACATTCCCTGCAGCTCCCCTA
CAGAATTGGCTCTGGGCGGAAGTTAAAAAAGAAGTCTCTCCACA
AAATGTTGGCCATTAT[A/G]CTATCTTCACAAGGGTCTGGAGTCT
AAATCTTCTGTAGTTGAGGGTTGAGATTTAAGTGG
GATGTCAAGCATTTGGAATATAATAGAACCAAATGGAGCAGGC
CCCCCTCCTGACACTTA[A/G]GTCCTGGAGGAGGCTCTTCCACGTC
TGGTTAGACATTTGTTGGCTCCTCCCCACAGGCCA
CAGGAGGCCGGTTCAGACCCTGAAAATAGGATCAGGGCCATTTG
GGCAGGGAATCCCTAG[A/C]ACTGAGTATTTGGAGTCTGTCTAGA
AAAGGGTCCAGTCAACTGCTTGCTCCAAGGAGGTC
GGTGGCTTCGCCCTCACTCAGCTCCCTTTGCTGGATTGACAGGCCA
CAAACTCAGAAGAA[A/G]AGAAAAGAGTGGAGGAGGACTCCCC
TGGTGGTCGGTCCAGTGGTTAAGACTCCGAGCTCC
ACGATTTTCCTGGGGTCATGCCCACTGCATCATACCCTGACTTACT
TCTCTTCAGACTCA[C/G]GACACAACTCTGGGTGACCTAGGCCACC
CACCAGGCCTGTCTGAGTATCTTAATGCCTGC
AAAGTGGGCGCTGGGAGGAGAAGGTCAGGCTGGTGGTCGCTGG
AGCCCACTGACTGGTGC[A/G]GGGCCGTGGACTTGACTCTGGATT
TCTGAGTTCCAGGGAGCAGGCTTCTGATACCCCTGG
CCACGGTGGAGGTTGGGCGGGCGGCGGAGGGGGGGGGCTTGAG
ATAGACACAGATGGGCC[A/C]GAAGAAAGGGCATGCCTGTCCTT
TCTTGAGTTACATTGATTCTTCTCCCCACTTCTGAAT
GAGGACCACCACTCCCCCACTGCTGGCTGAATGTGCCCAGTAACA
GTTTCTCCTTGACAG[A/C]TGCTTGCTGGGGGAGGGGCCCACTGC
AGCACTGACCAATGGCTGAGCAGGACCTCTAATG
TGTGCTTCATGTTGACATGAATATGGTCATACTAAAGTACAGATT
TGTACATCCTAAAGT[A/C]GAGGCCCTGATGCTGGGAAAGATTTA
AGGCAGGAGAAGAAGGAGACAACAGAGGACAAGA
GTGAATAAGTCTAAACTGGGAAGAAACCTGGGGTGTTCAATAA
ACTTACATYAGGCTGAT[A/C]TTACTACAGCAAAGCTAGCTGGGA
GAAAGAGTGGCAGGGGAAAAAATTAGAATAGTCTGT
TCTCAACTCTCTATATTTGGATTATATCGTTTCTAAGCTGGTCATC
ATATAGTGGAAAGA[A/G]CATATATTTTGGAGTTGTACAGATCA
GGATTTGTATCCGTAGGCTTCTGTTTACTAGTTA
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AACATATTGGTTTGAGCTGAATCCAATTAAGAAGGCGCAAAAGC
AGAAAAAGCTCTCTCT[A/G]CCCTCTTCCTTTCTGCCTACAACTCTT
CTCTTCGGCTCTCAGTTGTGTCCGACTCTTTGT
TCTAGAAGCCTCCTTGTAAATGATTGGCATTTTCCTACACTCAGTG
TTTTCCTCTAACAC[A/G]AAYCACTGTGTACACAGGCATCACCTGG
ACCTTGTAATGTAAGTATGTGGGAATTAAGGT
TCTTTTTCCCAGCTAAGAATGTGAAAGTGTCTCAGGGGGGAATA
GTCAAAGAACCTGACT[A/G]GGTAACTGGTAGTAACCTTTTCTAA
ACCAAAACTAGGACCCTTGCTTTGCCCCCTCATCT
ACATTTCCTGCAATTATACTATAAACAAATTTGAGCAATAGTAAT
TAGGAACAGAAACTG[A/G]AATAAAATTGTAATATAGGCTCTAA
AATCTGGGTACTTGTAACCAAGATTCTATTCTTTA
AAAATTGACACATAATGTGAAGTAGAAGCTATATTAAATTCCAA
AGAAAAGAAAGATTTT[A/C]AGAAAATATAACAAAAATTTCCA
AGCTTATCTTTAAAAATTTTTTAAAAACACTACAAAC
GGATTGCTAGACTGAGACTGCAGCTAGGATTAACGGGAGAGAG
TGCGGTGGTTGATTAAG[A/G]WTGTCTGCGTCAGTTGCTGGAAA
GGAGAGTGGTGGTTGTACTTTTGTTACATATTTGCAA
ACTTGATCACTCATTCATTAGTAACCATTTTCAGCACTGTAAAACT
ATCAAGAGTAGACA[A/G]TTTTACTTTGAAATATTTAAGGTTGTA
TTTTTAGCATCTACCAACATATTTGTTGTTGAG
TTGCCCATAAATCAAGTTTTTACAGGCCATGGTGAATATTAATTT
GCCCAGAGAGCTCTC[A/G]AACTGGAAGAAGCAACAAGGTGGCA
TAATTCTGATCAAGAAAGGAAAAAACTTGTTTATG
AAGTACAGAAAGGCAATATGATGAGCAACGGGAGAGAAACGT
TATTACTTTTGATGATTC[A/G]TAACTACTTGTTCAGGGAGGATCC
AGTGTTCTCCAAATGCAGATCTTCTCAAAAGGGCTT
CAAACTATGCCCATAAGGAGACTTGGACAATAGCTTACATTTTA
AATTGTAGTAATTGTG[A/G]GTGCTACTAACCTGACAATCTCAAA
TATATTTATAAACTACACACACAAAAATGAAATGA
ATAGAAGTTAAGTAAATAATGTTTACACTCAACCCACTTCCTATA
TTCTGTGGCTAGTAT[A/G]GTTTTAACTTTGATTTGGGAATTCTCT
ATAAGATCTAGTTGTCTACCAGAACTACTCTCT
CTTGATGTATAACTCATTTTTATTTGCTCCTGAATTACCAGAGTTT
GGTGTGCCATAAGG[A/C]TGGGCTCTGCAGGAACTTAGATCCAA
AATGGCAGCTGAGCTTCTGAAACTCACCAGAGCC
GGCTGGAGTGGGTCAGGAAGATGGAGCCGGACAAGTGGCCAGG
GGATCCTGTTCCTCCAG[A/C]TTTCTCATCCAATGGTCACATTCTAA
GTCGACTCTTGACTCAACCATTTGGCATGCACTC
CCATACTTGTGTTTTTATTTTTATTTGGCGGCGGAGGGACTGGAG
GGGCACACGGTGGCC[A/G]CGTTACCGCCGTGTCTGCTCCCGGAG
GATTAACTCCTTTCTCCTCCCATTGCAGAAGCCC
CTTAGACTGTTAGTATGTCTTGAGTATTTCCCTCCTCCAAATAATC
ATCCGTCCTGGGAA[A/G]GGGCCACAAGAGCCATGTGTCTGAGA
GTTGAATAAGCTGTGAGATGTGTACAGTCAACGT
ACCCCCTCGCACTCCTGCCGCCTGCTTGGAGCGGAGGAGGGAGAG
CTGTCCTGGCACGAG[A/G]TGCCGCGGGGAAGGTTGTTGGCCAG
AGCACATTCTGGTTTGAGACAAAGTCTTGGCTTTA
ATGGTGGTGGGAATGTATTATGGAGCTGCCATGTTCATATATAT
GCGGCCTGTGTCTGAC[A/C]GATCCCCTACCCAGGACAAGATGGT
ATCAGCCTTCTACACCATCCTCACTCCCATGCTGA
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TATTTAAACATATTTCAAATATTTTAGGTTTTAACATTTGGATGA
ACATACATTTTGCCT[A/G]GGGCCTGATAACTACCTAATGCTTTTA
CCAAAAGGAAGTGTTTTTAGGGCAGTACAGCAT
TCAGAATGGGGATAGGTTCTAGTAGAAGGTCCATTAGAAGCCTG
AGAGTATTGGAGAAGT[A/C]CTGACGGTAAGGTTAATGGCCCAA
CTTTCCCTAAGGAGGGTTAATTCTTTCTTGTACGTC
TTTCTTTTGTTGGTCATTCATAGTTGTGAATCCAGCTACAATTTAT
TTCTTTTTATGCTA[A/G]CAATGGACAGCAAAGGGATAAAACTGT
GTAAAAGAACTCTTTAATTCCTAATCTCTTTTT
GCTGCCGTCTATGGGGTCTCACAGAGTCGGACACGACTGAAATG
ACTTAGCAGCAGCAGT[A/G]CCGTATAATGCACAAGGACTTTTGG
ACTCTTTTTTTTTGGCTGAAAGATCTCATTGCTGA
GGGTTGATTAATTTAGAAACCTCAATTTGTTTAAGCTGGCTAAA
GGAATGGAAATTACGT[A/G]CATTAGAAGAAGAATGAAGCCTC
ATCACGATGCATTACAATAATGATAAAAAGGGAATGA
TGAGGCTGCTTCAGAGTGCACAGATAAGGACCAGGTCCAAGCCC
CCACCCCCATTAACCC[A/C]GCTCAAGGCTGTCTCAGCTATTCCAGC
ATCCCCCACTCCCCTAATTAGCTCCTGGGGGAA
TTCATTAATAGCTTGATTGTAACTAGGATTTTGAAAATGTGGGCT
CTGTGGCAGAGAGAT[A/G]TGCACACACAGTTCTAATTAACACCA
ATCACAAACGCTAATGGTAGAACCTACTGCTTAA
TTCTTGTTTGATTTTCATATTGAATCTGCGGGTTCAGAGAGATAG
AACTACATAAGTATG[A/G]CAGTCTATTGCCTTTTTCCATCCAATA
ACACACCCACAGGGCTTTGTGTCTCCCTCAGTT
TTGACAAAACCCCATTACAACTTCAAACTAGTTGGTTATACTAAT
GAAAGTACTACCATA[A/G]AAATGGAGGTCTTAGATCAAGAGA
GGAAACCTATGAAGTCAAAGATTTATGAAAGGTAGG
TAGTGAGGATTCAATATGTGAGGTTGAAATGAATCGAGTAGCA
AGATCAGGGCCTAGTTC[A/C]TTCATTTACATGATGGAAGTTTGA
AGTTCCCTGTCACTGAACAAGTGAACAACTTTCATA
AAGTAAAGAGTTCATCTTCTGGGGATATATCATGTCCTAGCTAAT
GAACTTTACTTTGAT[A/G]AAATTATAAATTCTCTTTTGGGAAAC
TTATAGCCTTTCTGAACTGAAACAGCAAGTAGAG
AACCAGGTGGTGTTTCAGGTATCTCAGTTATCAGCCTCTGGTCCC
AGCCGGTTTTGCTCC[A/G]CCTGACTGGGGGCCTTAGTTCCTGTGG
AAGCACTCAGGGACTGTGTATCAGGTGGTTCTG
ATGTTTGAAAAAAATTGCCTTCCTACTCTACAAAGATATGCCTGT
GTATCTGATATTCTT[A/G]TTTGAGATGTTCATTTGGACTTAGGCA
CTGAGGACTCTGGATGAAATAATATTTGAAATA
TAGAGAAAGTTCTCCCAGAGCCTTCCAGCCTGTTGCAGTCATCCA
GACTGGTTGCTTACT[A/G]TAGGCATGCACGAATGTCATCTGGGA
TGTTCCTCCACTGTTACTTAGGATTTCCTTAGTT
ATTTATTCTGCTACAGATAGTAACTATAAACTCTGGACAAAATGT
AAAACACAACTGCTT[A/G]AAGAATCTAATAAACAAAAGCAGG
AGAATCCAGAGAGTGATAGAAATTTGGGAAATGGGA
GCTCAGCTGCAGTTTACCTCTATAGCCTCCTTGAGCCCCACTTTTG
AAAATGATTCCTGT[A/G]ATGCAAGCCTTTTATTCTGTGCTTCAGT
TTTCCTTACTAATGCTCGTCATGATTTGTAGT
GCAGAATTGAATAATCTGCAAGGCAGCAAGAATGAGAGATGGT
GTTCATTTCACAACACC[A/G]AGAAAGTACTGAAATGAGGAAAA
TGTCTGAGAAGTGAGAAACTAGGATTAGCCAAACGAG
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TTTGTTAAACTAACCAAAACTATCACCTTGTCACTGACAAACAAA
TTGCCAGTGAGGAGC[A/G]TGGGCAAGTCTTCATTAAAGGATTC
ACGAAAGGGAAGCAGGTGATACCACATGGTAGCTA
GGCGTCACTTTAGGCACGAGGCAGCCAAGCCCCCGAGGGGAGGT
CCTGGCTGGGCCAGAC[A/G]GCGTCAGCGGCAAGTCTGTGTGAG
AATTCGGATTGCCTTCTTCCCACCCCGGGGCTCCTC
CCCCAAGAAGAACCAGGATTCTGGTGGGGATATTGGCCCAGTCT
GTGGAGGAAAATAGGT[A/G]TCCAGGATGAAAATGGTGGAAAG
AAAGGGCGATGTCTGTAATAGTCCTGACTTGATGGTT
CAGTAAGTAAAATCCCAGAGAAAGATTCTGACTGCTCCAGCCTG
GGTCATGCTCTGTCCC[A/G]GTGCTTCAAATGATTGGCCTGGCCCC
GGGAACCCTGGGACAGTTTTGGGAAAGGAGCATT
CACATAGAAACATCATCCCAATCTCTGCCTTCATTTTCACATGGAG
CTCTCCCTATATGT[A/G]TGGGCCTGTGTCCAAATGTCCCTTTGGTT
AGGACTCATCCTAATGACCCCATTTCAACTT
TTGTCAATGCTCTGCTCTCTCTCTCTGATGTCTTTGGGGGTAGATC
CTTCCTGGCCTCTC[C/G]CGGCTTCTGGTACCCCAGGTCTTTCTTGG
TTTGTAGCTGCATCACTCTAGCCTCTGTCTC
CATCTGGCCTCATTCTGTTGTGTACAAGCTCTGTGTCCTCTCTAGTT
TCAGTGCATGTGA[A/G]TACCAAGCGTTGCCACATGGCCGAGGCT
AAGGAGATGCTACCTATTAGTACTAGTATTTC
GTGCCTGGCACAAGGGAAGTGGCTGTTGTCGCACTTGTTCGGGG
CTCTGGCTATGAGAGG[A/G]AAGTTGGGGCCCTCACTCCTGTGAG
ATGGAGAGCCCTCCTAGGAGCTCATTTCTGGTCCC
CCAAGTAGCTGATGATCTTGGTCTTAACTTGTCATCTCAACAGGG
ATAAATGCTGGTCTA[A/G]GTGAAATGTTTTGGCCTCCCAAGAAG
AAAGGAAGTAGAACAACCCAAGGTAGCATGGATA
ATGGGTGTAATAAATCCATGTAATGTTCTGCCTTTAAGATAAAG
TCCAGACTCCTTAACC[A/C]AGAACCAAGGTCTGTGGGGCCCTGG
GGTCTACATATCTCTCACCTCACATCTCACTCTTC
GCTGCAAAGATCCTGGCAGTTGGAAGAAGTGCACCCAGTGGGA
AGGCCTGGGGGCCAGGG[A/G]TGTCTGAGGCTCTGTGTGCCTCCC
CACTGCTACCTAAGTGCTTATCTCCACATTCTCCCA
TCTGTGTCCATGCCCTTTTTAAGAAAGGAAGAAATTAGGGGCCA
AAAAGCACTAGTTCTT[A/G]GTTGCAGATCCGTTGAGACTGAAG
ATCTTTTCCTTGACTTATCAATCAAGATGGCGGACA
AAACACAGGGCAACAGTCAGCGCCTGCGTCATCGCTAGTTCTGA
GTACGTGGCCTGGCAC[A/G]TGGATGGTGCTCAGCCTGTGGGAGC
TTTCTGGAAAGTCCGTGAGTGGAGGTCGTGGTCCG
TTCCCCAGGTACCTGATGCCTCAGAGGACCCTACCAACCGGTAAA
TACCTCCAGCCCCTC[A/G]CCTTTGTGGTGGCAGACTTGAGATTTG
TTGTCCCGTCTCTCTGCTTGTCTGCCTTGTGAA
TTATATTTTAACTCTTTATACAACAAATATAAAATGAATATTTCT
CTAACTTAAAATAAT[C/G]GCAATATTATCCTATGTACTCCTAAA
ATAGAAATCAAGTAATTACAGAATTTACATAGGT
ATTCTCTTTTCCAGAAAAAGTGAAGGCACTTCAGTTGGATCCAAG
GCTAGAATCTGGGAG[A/G]AATTGAATAATCCAAGGAATTATTT
TCACCAGTTAAAAAGAAAGTATGAGATCATTCCCT
TGACACAAGGATGGAAGGAAGAAAGGCTGGAAAACTTTGCTTT
GAACACTTCAACTGATC[A/G]TTTTCTCTGTCACAGCACACGGACT
AACAGACTCCTCAAGTGTCGCAAGTCAAACTTTCC
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AACATTTTGCCTTTTGAAAGTACAGAGGGATAAAAGCTAGTTTT
AAACTTCATGTATACC[A/G]TATGCCTTGTAATGTGTTGTGTGTCT
TCTGCTATAGCCTCATATTGTTAGCGTCTGAAGT
ATCTATAAAAGATAATTGTGTACCTCTGAGTCTCTGGAACCTGGC
CAAAGCCTAAGAATC[A/G]CTGATCAGGGACTGATAACGGGCAC
ATTAAACTAAACAAAGGCGAGTTCAAGAACATGAA
CACTCCCAGTATATGTTTTGCAAGATAAGATAGTGAATGGTCAT
GCAAGAAGGCTGGTTT[A/C]GACAGGGACAGAGCAAAGGACAA
AGTAAGTGATCAAACAGGTAATCCCACTCTGGGACTG
CACAGAGCCAGGAGCTGGGATATTCATGGTCCCGAGTGCGACAG
CCACCACAAGGCCCTC[A/G]GAGTTAGTCAATGAAAGGCTGGAA
GCTAATACTAATTGCTGGCTTATGCATCTCTTCTGC
TAACTTCCAAACTTATATTATGAGGCTAGCATCACCCTGTTACCA
AAAAAGAGAAGGACA[A/C]GAGAAGAAAAAATACAAACCAGT
ATCACTGATAAACATAGAAGTAAAACTTCTCAACAAG
AAAGCTATCATCATAGTGCATACAATTTTATATCCTGCTTTTTTCA
CCTAACACTGAAAC[A/C]GCAGTAATTTTAGCCAGCTACATGGAC
GTCAGTAATTGTGTTTTATTGGCTCCATGGTTG
GCTACATAACTCTTCATCATTATGTCCTCCACGATTTTAACATCTG
TCTTATTCCTTCTT[C/G]GATATAGCGTTTGAGATCTGGCATTTCA
GTGCTTCACGTAAGAGTCTTCTGTGGGCTTTT
CAGGAGACAGGATAGCAGGTGGGAAAAGTAGGTTCTATGCCGA
GTGACCTTGAGAGATTT[A/G]GTAACCGAACTATATCCCAACAGG
AACACAACAAGTGCTTCAAGCAAACACAGCTGGTAT
ATTGATTTACCTCCACATAGTCTCCCAATACACTCCCAACTCTACCC
TTAACCGAAGTTT[A/G]GGAGAAGGGAAAAAATGAGGACAGTG
GCTTTTGGGAGTTCTCATATCTCTGGGAACCCTA
TCTGAACAGATCCACTCTGTTAAGCCTGTGTCTGTGGATGAAGCA
TAAACAGAGGTCCCC[A/G]TGCTGGTACACAAGCCTCACTGCCTA
AGAAGCGACATATTCAAATGTCCGCGTTAACTAT
ATTTAAACTTGGCAACCACAGGTCTATTCTTCAGATTGTGAAACC
AATATTCAAATAGCT[A/G]ATGAAGTGGATTCCCCATCGAATGAC
ACAGGTTGCATTGAAGATGCCGACCACAGATTTG
GTCACTTAGTTTCATGATTTTAAAATTACTTTTCCTAACTTAAAAA
GCTTTTCCGAGACT[A/G]ACAGTTGCTTAGTTTTTCACTTATATCA
CTACCCGGGAGGGGGCCGTAGGCACTTTGAAA
TCCTCAATTTTGATTCCATTCCCAGCAGGTTCTTCTTGGGGTGGGG
ACCTCTCTGAGAAC[A/G]TCATCATAGAGGGTGAGTCTCAAAAGT
TCATAGAAGCAAGAATGCTCCAGTTCTTCTAGT
ATGCCTCAGGCTGGAGGTTGGGAGCTCTGCGTGTTAGACCCATCT
GGTCTCAGTTCTGCC[A/G]TGTCCTCAGGCAAGTTATTCATCTGGT
TTCTGTTTGGATGTTGGCCTTGACTTAGGAATG
TTATTTTGGCAAATTGTATAGAAGCAACGACCACATGAACCCATC
ACTAGGGCTCCTTGT[A/G]GGCCTGGGGAGGGGCCTGTGGGGGG
GAGGGGGGTCTCAATATTTAGGCATCATTAGCTTG
GTCAGGATGAATCCCATGTCCATGGCTCTCCATTCCCTGGACTGGC
TTTATTTCAAGGCC[A/C]CTACCCGCCCCGGGCACCGTGTTTGTTAC
CTGCCTCCCAGAATGGACCGTGACTCCGTGT
TCTGGGAGCTCCTGTGGTTGGATTTGGGCTTGTTCATGGACCCAG
CCCCTGATGAACCCG[A/C]AAGGGGCCCCAAAACCAGATGCTGTG
CTCAGTTCTTCATTTTATTTTTACCAAGACATCT
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TTGGGAGTGCAGTCTTAGCCACTAGCCACCTAGTCTTTCTTGTAA
GGACACTTTTCATTC[A/G]ATTTAGGCCCCATCCCCTAAATCTCATC
TCAAGAGCCTTCGTTTAATTACATCTGTAAAG
CTTGCCTGAAATCAAGACGACTGAGTATGAAGACCTGGGACGGA
CAGGAGGAAAAGGAGC[A/G]GGAAGAACGAGGCCACCACGCAT
GGTAGAACCACCTCGTGATTTCGTCAGTGCAGTAAAA
CAGCAGTGACACAGCCAGCTATGTGATTTCCAACATTTTGGCCAA
AAGTGATCATCTCCA[A/G]TATTGCAATCTTGCCAAATTCTTTTAT
TTTACCATAACCTGTGGAGAAGGAAATGGCCAC
GGAGGGCTGGAGTTCATGTGGTTGCAGAGTCGGACATGGCCTAG
CGACTAACCAACAATG[A/G]CAATGTACATGTTACTTTGACTCCCT
GAGTTATGCTGTCCAATACGGTAAGCACTATCCT
AAACAGGAGACAGTGATCAGATCCAGCAATACTAGTCATAATG
ATTTTCTTTTCCTCTGA[A/G]GAGACAGGCCTGGGCTGGATTTCTG
CTCTGTTTAATTACAAGTGGACATATTATCGCAAA
CAGTTTCCCCCTCTCTAAAATGGGGATAATGCTACCTTGCATAAT
GCTGGAGCATCCAGA[A/G]CTGTGTGGCCCAGGCGGGCACACTG
AAGGGTCAAGAAAGGAAGACAGAGCTTCTTGGGCT
GTCACAATTAAGATCCAACCCGCTGCACCTAAGGAGCTCGCGTGT
CACAACTAAGGCCCG[A/G]TGCAGGCAAATGAGCAGATAAACGT
TAAAGAAAAAGCAGCCCCTGAGCAGTTTAATCAAG
ATTAATCATTGATCACTTTGGAGAGAGAATTTCATGATTAATAA
CCAGACTGAAAGGTCT[A/G]AGTGGCCTTGACCTTTTGTCCTGTTG
TCTTATAAAAATCTTTCTAATCTCTGTTTTTCAT
GCAAGTGGTTTCAGGGCAGGCACTCTGCTATAGGGGTTTAGCTA
GACTAAGGAAAAAATC[A/G]CTTTCCACAGGCTAGTGGGGCCAG
CGTATTCCTTCAGGATTACGTTTATTTTTATCTAAA
TGCCTGAACTCATTTTGAAAACACCAAAATGGACAGGCCTAAGT
TAGATTTAAGTTGATT[A/G]AGGTTTTTGGGGAAGTAAAAAGCA
GTCAGCCTTAGGACTTCCCTGGTGGGCCAGTGGTTA
CACACAAGACCAGAGCTGGGACAACATCCTTCTGCCATATTTTGT
TGGCCAAAGCAGTTA[A/G]CAAACCAGCTGAGATTCAGAGGTTG
AGAGACAGCCTTTCCTGACAGAGGCAGGGCAATGT
TTTATTAGTTAGTTATCAATTAAGTACAGAATAAAAAAAATCAT
ATATAAATACAATGTG[A/G]AACAACACACATACATGCATTAAC
ACACACAGAACCATGAAGGAAATAAAGGATAAATCA
ATAAATGATAAATAATAACCAAGAAAGGTTTGAAAGAAAATA
ACAAAGAAATATTTAATT[A/C]AGGAGATATTAAAACCTGGAGT
TATATTTAAAATGCTGAGATACTGGTGCAGAAATTGGC
CATTGACTTTTAGATAAGTCAGTTAATGTGCTTGGGATTAGGTTT
CCTGTTTTGAAGAAT[A/G]AAGACTTTGAAATCAGGAAATTTCTG
AAGGGTCTCTTAAAGCCCCAATTTTTATGCTTGT
CACTTTGGGCATGACTTGGATTTGCATAACAGAAGTTCCTTTGGT
TAAGCCTAGTTCTCT[A/G]TATTAGTAAGAACTCAGAGAAATGCC
TTATGACTAGACAGGATCGATGGTATTGCCTGTG
TGTCCCTGTGTTAGAATGATCAATAATCACTCATGCTTTCAGTTAT
GTATTTACCTCAAG[A/G]AGCAGAAATGATCTTTAGCCTAGTGTC
AAATATTAAGATGTAGGCCCATGACCTTTTCCA
TATGGCCTGCAGTGTACATGTTTGATGAACAAGTAGTGAGTCAA
TGTGTGAATGACCAAG[A/C]GTGTGGATAAGTGAGGGAGTGAA
TGAATGATCCGTCTTCCTGGCTGTCATGGTGTCTCTC
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GAAAATACACCATTTGTGCAACATGATAGAGTAAGAGTTTGTTC
TTTTTCCTCTGGTAAA[A/G]AAGTTTGATTAAATTTCTCATAAGTT
GGTCTATTTTGGGCTGCAGTCATGAAATTTTTGT
TTCCATCAAGATGAATAGTAAATTGTTTTCATTGTAGTAAGTAA
AAACTAGTCAGTGAAC[A/G]TTTACTGATCATCTCTAGTAACAGC
AAATTCTGAGTTTAGGTATAGCCAGGCTATTTTTT
ATTCCAAAAATGGGCTATTGCAGAGACCAGAGTGATGTGAGTG
AGGCACTTAGGGGGCAA[A/G]ATTTAAGATTGCATTCACACTAG
GGGGCTGAACCACCACTTGTACTGCCCTTATGAGAAC
AAACTAGCCTTATTGAGGTGAATTCCTCCTGTACCAAGTTTAATA
CATGTCACGAAAGAT[A/G]GGATGTGTTGGTGATTATGGAAAGG
TAGGGGGGATGTGGAATTATATCTTCTGATGTCAG
GAGAAAGGGTGAAGGCAAATGCAGTAACCCAGCAAGTAACGCA
AGGCCAGGGAGGAGCAC[A/G]GGAGGGACCAGGCAGGGCTGGA
GGCTGGAGGAAACGCACGCGCTCCTGCCCTTGTGTGGG
TGAGTCAACGTATTCAAGCCTGGATGACTTCTGTAGGGCCTTTTG
CTTCTACAGCTGGAA[A/C]GGTAAAACTGAACTTCATGGAAAATC
CTAATAAATGTAAGAACATAATGTATAAATGAGT
GAGCTGGGTGGGTTGGTGGGGAGGCATTCCAGATAGAGAAGAG
GATGCAAAAGGCAGAAT[A/G]GGGAGGCCGTTGGTGCCTGGAA
CAGAGGCTGCCACTGTGGCTGGAGCACGGGGTGCAGAG
TTTCACCCACTAGGGTGCCAGCCATCACAGTGCCCAGGAGGACAA
GAAGGGCTGCAGAGA[A/G]ACAGAAGGCCTTCCAGGAGGGCTCC
TGAGGTAAGCTGAGAGTGACTGAGCTTCTCACACC
TCCCCTCTTAACTTTCTCCCAACCTTTAACCCGAAACCCCTGTCTTC
ACCGTGACCGTGC[A/C]TGGCCCGGAATGCATAAAGTAATTAGCC
TCCAATTAAAATAAATAAATTTATATTTTAAA
AGCCGGCCTCACCCTCCGGCTGGGCTGTGCTGAACAGATGAGGTC
GGGGTCAGCTCCTTC[A/G]CCATGCTTTCAGCCTTACGCGGGCCAC
CCCTGGCTTCCAGAGCTATTAGTGATGTCCTGG
GTGACCCTGGGCAGCCTTAGAATTCAACCCAAGGCTGAGTCTAGC
CTACAGTTCTGCCCT[A/G]TAGTTCAGCCCAGCCTATGGCCTTATCT
AAGTGTTAAACACAGCTTGTGGCCCTACCCAG
AAAGGAAGAACTTGGTCTAACCGTGTTGGGAAATTGGTCTAACT
TTGTTGACCCTGGCCC[A/G]GAGAACACGTGGTGTCGGAAGGTTT
AAAGCTGCTCCCAAGCTTGAGGGGCAGACACCTCA
AAGGTTCAAGGTCAAATCATGCTCAATTGTATGTACTATGTAAA
GGCAAAAAACCCACTA[C/G]GTGACTTGGGGCCATGGATCATCCC
AGAAGACACTTCGTTGACCAAAGCAAGGAGGAGTG
ACAGGAAAGCAGAGCTTATACTCTTCGTGTTTGCAAGCGGGATT
TCGGGCCAAGCAGCAC[A/G]GAAACCTTGAAACAGTATTTTGTGT
GTGTGCGTCATGTTTCTCCCAGGCAAAGGTGCTGG
AGGATTAAGCCTGGAGGCAGAAGACAAATGGTTACCAGCCTACT
TGGTGATTTGGAACAC[A/G]GGCCCCAGCGTAGCGTGGTTCCCAA
GTGGCCGGCAGGGCTGAAATTATGGTTCTTCACAG
GAGCTTCTCGGAGCTGGGGTCACCATTGGTAACGGGCCAGAGCT
GCCCCACAAATTGGGG[A/G]TGCTGCTCTGCTGCTAAGTTTGTGCC
CAGTGGTCAGGCGGTGGTTGGGATGACTCTGAGC
AGCTTCTGCATTGGAAACTTGGCATCGTAACCACTGGATGGCCAG
GAAAGTCCAGTAAAT[A/G]CACTTGGAAATGTCACCCTCCTGCTT
CATTAGGTAAAGAAGCATTTGGAAAGCAATTACG
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TGGTACATACTTGGAGAAGGGTGGTCCGGCAGTGGGGGATCACC
TGGGGGCTTGTGAGCA[A/G]CGTAGAACCCCGGGCCCCAGTCAG
ACTCACAGACTCACAGTCTCTGCAGGATTGAAGCCT
TGACAGAAGGGGTTAGGAGCAGCCACAGAGGGAATTGAAGAA
TGTGGACTCAGTCGTCGT[A/G]GGGGTGTAGGCTGAGGCCCCGCT
TACCCCTGCAGCTCAGTTGACTGCAGTGTCATCACAG
ATTCCTGAGCCTCTGTTCTTTGTCCCTGTGCTCCACTGCCTAAATCT
TCAATTACAGATG[A/C]TTTTTTAGAGTAAATTATAGTATATCCA
CACAAAGGAACATTGTACAGTTATAAAAAGTA
CTTAAAGCTTTGAGTAGATAATAGGAATTGTGATGACTTAGCAT
TTATACATATGTATGC[A/G]TGACTTAGTGTTCGGATGTATATTT
AGGATCAGTGGAAGATCAAAATAGAGAGGTGAGTC
TTGTAATAACAATGTAAAGAAGGAGAATTTAAGATTGAAAGTG
CTAACAGGATAAAGGAA[A/C]ATTATGCACAAGAAAAGGTACA
ATTACTGATGAAGATAACAAGTTATAGACTAATGAATA
CTTCTTGTGGACTAGCCTTAGCTATAAAGTTGCTTGGCAGGTTTG
GGTTCCCAAGAGTGT[A/G]AGATTAAAGCTACAGACAAAAGTTA
GACAAAGAACTGTAGTACTCACACATAGGGGGAAT
AAAGCAAGGGCGCATGCCAGGGAAATATGCAGTAACACCCTTTG
CCACAGAATTACGGGG[A/G]AAAAAAGGCAAGGAGGCGGAGA
GAACCTGCTGGACCACCTTCTTATTAACACCGGGAGGC
GTTTAATCACGTAGGATTTTACATGTGTCAAGCGTTCAATATAAA
CATTTCTTGGGCTTA[A/C]TGCTTCCAAAGGCCTGGAGGAGACTTC
TACAAAGGGACAAACTGGGAGAAGGGAGCCAGA
CTGAGTCTGTGAACTGCATATTCTTCCCTTTCCTCTGTGTTCTGTCA
ACTCAAAAATGTG[A/G]GTTAATAATGCCTTCCTCCCAGCCTCTTG
AGATTTTCTGTGTAGATTGATGATAATAAAA
TAGAATTATGTTTTATAAAATGATGGGGAAGTCAGTCTCATTGC
CTTTGGTAAAATCAAC[A/G]GATTGATTATCTTCTTGGCAATGAG
CCAGCTAATTATCATCTACAGCAAATGTGGGGCAA
TTTTAAGATAAAAGATATTATGGAGTACATGCTGATGGAATAAT
CCTCTAGAGCAGATGG[A/G]TTTTACTTTCATTGTTGCTACTAAGG
CCAAAAGCTATGATAATGTATAAATAGCAGTTCA
GCAGCAATCAAAGCTCTCTCTGTTTCTAAATCTTTGTTTTATCTAT
CTTCCCCTGACCCC[A/G]ATTCAACCACCAAAGGGGCTAATTCAAA
GATAATGACAAAGGGCATATAGTTTCTGCCTC
CCATCATGCCTGAGTGCTAATTGCTCTTCTCCCATTAGTGGCTGTG
GAATTTTCTGCACC[A/G]CTACTTTTTATGGAATCCAACAAGTTTT
TAATTCTTTCACTTGCAGGCTTCTTTTTCTTC
AAGACTTGACTCCACGGACGTTTTAAAAAAAGAGTGAACGTCAG
AATTCGGATGGAATCC[A/G]ATGCCCTGGCCCCACGTGCGTCTGC
GTGCTTGGCTTTGCGGGAGGCTGTGTGCCCTAGGC
TGTGCCGGGTCACAGGTGGTAGAGGAAGAGCCGGGACCTGACC
AAGTACTTGTGGATCCT[A/G]TGCTGTGGCCCATTAGTTCCACGCT
CATCTCCTGGGAAAAGGGGAGAACTCAGCGTTGGC
CTCTGTACCAAGGCTTGACCGCTTGCTTCCAGATGAGGACTAAGA
ACTGAGGCCCACCTC[A/C]CTGACCCATCTCACGTACCCTCCCACCC
CTGGTGGGGATCCCCCGACTCCTTCAGAATAG
TCTGCCGTGAAATTGTGTCGGGAAATGTTAATGAGCAGCTGGTT
GAGGCCTCAGTACTTT[A/G]TGGATAAAAGTTTAAACTTGTTTGG
TTCTCCTTTGCTTAGGTTGGCTTTTTTCCCCTGAC
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GAAGGACACACACAAAAGATGGCACCTTCGGGCAGTGGCTGTG
GCTGGCCTGAATGCCTT[A/G]AAAGTGCAAGTCGCTCAGTCGTGT
CCGACTCTTTGTGACCCCACAGACTGTCCATGGAAT
CAGGCGGTGAGAGACGACGGAGGACTCTGGTGTCCAGAACCCTC
GTTCCTCTTGGCCCCA[A/C]AGACGGCAGGAAGGCTCCATGTGGG
TCGGACCTAGTAACTGTGCAGCAAGCTTCCCCCAA
GCCACGATGAGGAATCAAAGGCAGATGACATTCAGAAATTTAG
GCAAACGGTTATCAGTG[A/G]GGACAGCTGCCAGTTGGGAGGCC
TGTGAACTAATCCACATGAGATGAAGAAGAAAATAAA
GTTGTGAAAGCTTTTCCCAGCTGCCGCCCTGAAACTCCTTCCCGGC
AAGAGTAGGTGGAT[A/G]TATTGATACATCTCTGGATGGGGCCA
GGGGGACCCGGGGATGTGCGGATGCATTTAGCTT
CTTGAAATGGGGGTGCTTTCTCCCTGGGTAACTGTGTGCTTGGCG
CCTCATCCGAGGACC[A/G]CTGACGGCCCGCTAGAGCACACTCCA
GAGCCAGACGCACCAGGTGTGTGGGCGCGGGGTC
CTCTCTGAGCATGGCCAAGCACAAAAGAAGGACTGACACTGAAG
GTGCCAGGCCCTGGGG[A/G]CTGCAAGTGGGTCGATCTGGTTTCT
TTGAAACGTGGAGCAGAGGCAAGGTCAACGGACCC
AGATATAAACCGTCCCTCATCTAGACCTTATTGGTCACAAAGGTG
ACATTTTTGGCCTCT[A/G]TCTTATTTACTCTTTTCCTCTTATTTTTC
AAACGGCTTTGAACCCGGGCAGGAAAGAGGC
AAATGCACACGAGCCTCACAAAGGCAGACCTGTGGGCCTTGGGT
CAGAGGGCTTAGAAGC[A/G]AATTGAGAAAGATGAAAGGGTCA
CGTAGGGTCAGTCGGGGTCAGAGGCCATCAAGAGTGG
AACTGAACTTTCAAGAACGCGAGTTCAAACATTTCTTCGGGCCGC
ACGCCTGTCATCACC[A/G]AGGATGAAAAACTGAGCGGTGCTCA
GAGCTATCTGAGGGCTGTTGGGGCAACAAGGCCGC
TCAGGCACACTCACACCAGAGCTTAGCTAACAAGAACCCAAGTCT
GTGTTGTTGACTTGG[A/G]AGCCTTGGAGGCCCACCGTTCCAAGA
AGGAAGGGTGGGCTTTTCAGTGGTGTGTGTGTGT
TGCTTGCTCCTCCCTCACACCTTTAACCTTGGCAGCAGGAGTGTTG
CCACTGCGGAGAAG[A/G]CTGGCCCTTGAAAGGATAGAGGGACA
GCTCTGACATGGGAGTCCTAGGCAGCACTCCCAG
TGATTATTACAAAAAAGCTGCCATGATCAATCCTCTACATGTCTT
TTGGTAGACATATAC[A/G]TTCATTTATCTTGGTATGTACCTAGA
AGTATAAATGCTGATCATAGGGTATATATATATT
ACTCAGGCTTGAAAGCAAAGTAACGAGTCTGGCTGAAGCTGCCT
GGGTAGCAGAGTGATC[A/C]CTATGGCAGAGGAATCACCGCACT
ACAACAAAAGCTGAAAGCATGCAGTGCCGGATGCCT
TTTCACGTGCAAAATACGTTTACCCCATACAAACATCCCTGGAAA
TCTCAGCACATTACA[A/G]CATCAGTTCTTAACAGTAAAATCTCTT
TAAAATATCATCAGACTCAAAGTTCACATCTCC
GGGCATTTGCTGTGTTTTATTAAAGCAATTCATGCTTGAATAGAC
TAAAAACATTTTACT[A/C]TTTTCATCATTTTCTACCTTCAGTGTAA
GACGATTTCAAAAAGTAAGACTGGTCTAGTAT
TCGGGTAACTTTGACAGTGCAAAACAAATTGATTGACTTTCTAAT
AGATACAGGTGCCAC[A/G]TGTTCTGTGGTAAACATCAGTGCAG
GGTGGACCAGAAAACATCTTAGTCTGTGCCAGTCA
ATGAACTCACAATTTCCTCCACTGATTTCATCATGAGATGGGAGA
CAAGCTGCATCCCAA[A/G]GCTTTATTGCTCTGCGGCAACCTCTCC
TTGAACAAACCATCATCTTGCCTCCTCCCAGCC

Page 122



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

Genomic Flanking Sequence
CAATACAGTAAGCGCGTGAGCCGATACGCTTTGAAACTTAACTTC
CACAGCTTCCCAAGC[A/G]TTGAAATGGACAGCTTGAACAGAGG
TAGAAAGAGAGGTGACTAGAGGAGTGGGTTAGAAG
AGAGTAGCTCCCGCGTGTGAATTAGTAAGCTTAAATTCCAAAGT
TGAACTGGCACCTCCA[A/G]AGAGTGAGATAAAAAACACTTTGT
ATCAAAGCTGTGATTAAAAAAATGTAAAAGTTAAAC
GCTCTGGGCTAAGTGTTCAGAGAGGGCAAGTCCCTGCCAAAAGG
ACACACAGCTCTGGGA[A/G]CAGGTCTAGAACTCATACCCAGGTC
TGCTGCATCACGTGTGGCACTGGTCTGGAGGCAGC
TTAGGCATGCATTAAAATCCCGGTTTTGTAGTTTTTTTGATCATGT
GTCATGGAACTATA[A/C]CAGGCTTTTCTCCAGGGCCTTCTTTCTTT
TTACAAAATTTGTTTATTTTTTAATTGAAGG
CGGCTTCCCACAGAAGCCACAGAGGCATCTCAAGGGCCTGTGTCC
TTTCCTGGAGAAAGT[A/G]TCCAGAAGTTATGTCCCTGTGCAGTC
CCTGAGGCAACAGTACACTCTCAGAGAGCTGTGC
TAACCCATCTTCGTCAAGGGCATTCCCAGAGCCCAGCTAGTCTCAT
CCGGTGCACCTTGC[A/G]GGCCGTTGTTATGTAGAACAGGCTCCC
ACTGTATTGAGCCAAAGAGCTGCCTGCTCAGGC
TCAGGGCATGGAATCTGGAGTGAATCCCGGGAGAGCAGGACAA
GGACTTGTCAAGGGGGG[A/G]CGGGGTACCCAGGCCCCCAGGGA
GGAGAGGATTCCCCATGCACGGTCCTAGGGCTTCCAG
TGATTTATATGATCCAAATGAATGAATGAAAGACCTACAGCTGG
GCCTTAGGGACCCAGC[A/G]ATGAACTTGGGTAGAGGACGAGGG
GTGGGCAAGTAACCCAGAGTGTCTGGAAGCCTGAGG
GAGAGGCTCATGGACTGCATGAGAGACAGACACACAGACGGCT
CCAACACAGCATGACTG[A/G]TGCTGTCACTAAGGGGCCAAAGG
CCATTGCTGGGGCACCGAGGAGAGACCTAGCCCTCTG
AATCCTTTGTGATCACTATTGCCATTGCCCTAAAAGAGGCCCTCTC
TTTTGAACTATTAC[A/G]GCAATGATGTGAGGCGGGGCATGGCA
TATAATTTCCTAGTTACAGATGGGAAACCCAAGG
ACAGGTTACACAGCTTAGAAATGGAGAATTCACTTTTACTTCATG
GCCTCATTCACATTC[A/G]TAAAGTAGGCTGCCCCACCTCTGTGTT
AGAGGAACTGCAGGGGCTCTGGGCAGCCCAGAA
CCTGTTTGGACCCTCTCTAGGAGGGGATGAACCTCATCCTGATGG
CCCGACAGAAATCTG[A/G]AGACAGCTCTTTTGTATCATTCTTGTC
TTGACTCAAATGTCAATCCCCTAGGAAGGCCTT
CACGCTATGGAGCGTATGGTTAAGCAAGGGATTGGGGGGACAT
GAGGTAGGTTCAGAGAC[A/G]CAGTGTGAGCATGGGGCAGGCC
ACCAGGCAGAGCCACAGACTCTGGCGAAGGTCCAGGAT
CCTATATGGTTAGTAATTTGACATTTGAGAATTATGTTACATGGA
GTGAAATGGCCGTTC[A/C]CATTGTTTCAGTGTGTAGGACACTGC
CACTCTTGCCTCATGTTTTAACTTAAATGTTGAG
CCGAATGCAGAAGAAGAATCTGGAGTCAATGGCTACGGCAAGA
GAAAGAGACCCCTGGCC[A/G]CCTTGGGTCACTGGAAACCTCACC
CCTTCTTCCCTCCTTCTTGTTTAGTCACTCAGTCTT
GACCCCAGACCCTGCTTAGCAATCCCACCTGTTAAGGGCGTGTGG
CCCACCATCCGCCAA[A/G]CCTCCTCCCTTGTGTCCCCAACCCCCAA
TCTCGCCGAGCCCTGCCTCCAATGCCAGAAAG
CGCGGAAAGCGTCTCCCTCCTAGTGGGCTTTTCCGCAGGCCAAGT
CCAGCTTATAGACCC[A/G]ATCAAAAAAGAAACTAGCAAACTAT
TTAATGAGGAAGTAAGTAGCACCCTGTCTTAGCTG
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GGCCATCAGCCCCATTTACTCCTAGGATATCAGAGGGGCCTGGGG
CTGTTCCTATAAGGC[A/G]AGGGCATCCAAGGGCATTCGGGAACC
TCCATCTCAGCTTCCGTGCTCGTCTGGCCAAGGC
TTACAGTGGAGCCTCGGTGATGGTTTCAGATAGACTCCCAGGCCG
CAGTGCTGTTTCTGC[A/G]GGAACTGTTTTCTTTGCTCTCAGGTGC
CAGGAACAAAATCTGCATGTCTTTCTTGTGCCG
ATGTGATAGCCATCTGTGGGACAGAGTGGGGGCCACGACACGTG
GAGAAGGCAGGCATCA[A/G]TTGAATCCTAATTTTTCCAAAGCA
GCAAAACATAGATTCTGGAAACTTCTAGCTCATAAA
TAATATGACCTCCCAAGTACTAAATACGTATCCATTTCTATACCAC
AGTTTCAAAATTCT[A/G]TAAAACATTTTAAAGTGCATTTTGAGG
GAAAAACATGTGAAATTACACATTTAAAAAATT
AGAGGAAGTCATCTAGAAGATACAACCACCCACAGACCCAGGAT
CTGGACCAAACCCATC[A/G]GAGGTTCTTCATCCCTCATATATGTT
GGAATTTACATTCTCTCTACTGGTCCCACAGTGG
TATTTGTTGCTTTCAAGCGTGAGGAATTAGCTTTCTGTATATGTTT
AAGAGAGCTTTTAA[A/G]TTTTCTCTGGCCGTCAGATATTTGAGG
CCGAGAAGGAACGTTTTGTTCTTGAGGGGATAG
TCACCATGACCTTCAAAAATGAAGACCTACTATTTGAAAGTTTTG
GACAGTAGCTACTTT[A/C]TTTTTAAAATCAAAACTCAACCAGTG
TCCTGATAATCAAAGAAGACTTGTCTTAGGGTAG
ATGATTTGATGAAACAGCTCAGCCATGTGACTTACAATCTGGGT
GTTTTCCCTCCATGCA[A/C]CTATCCACGGGTCAGCAGCATCTCAA
GGCTGCATGTGCATGGTGGTAGGGAGGCTGATGA
AGTGGCTTACAGAAAAGTCCAGAAACTGGTACTCCCTCACAGGG
CCAGGACAAGGGTGAA[A/G]GAAGTGAGACATACACCCCAGAT
GCAAAATTTAGGATGTGCATGCTCAGTCATTAAGTCT
GGAAAATATTAATTGAAATGAACTAATCCACTCAGTACTGAGTG
CAGAACAAACTTGGGC[A/G]TCAAGCTGGAGAAGGAAGTTCCAC
TCCCTGTTTGCCTCTCAGATCCAGGTAACCAAGTCT
AAGGAATTCTCTGCAGCCTGGAATGTGATGCAGATAAAACCCCA
ATCTCTGTAAATGCCT[A/G]AATTGGTTTTTCCCCTCCCTTCCCTAA
ACCCTGGTGTTTAGAGAATGTTCCCTGGTAGCT
TCAACCTACATCTTTCCAAACTGCTTTCACTACACAAGATACATTT
TCCATCTGGTAGGA[A/G]TGGCCCTTTCACTAGCTGAGGGAATTG
ACTCACCACTTGTTCAACAGAGAGACACTTGCT
GCATTCAGGGGGACCCAGAATTTCCATGGTTTTCCCAAGCACCCA
AAGCCCCCAGCCCCA[A/G]ATTCCAGATCAGAGGATGGGCCTCTG
TGTCCAGAACATGGTCTCACCAAGCAGAGTGGGC
CTGTTCTTGCCAAGTCCTCACCGGCCTGCTGAGCAGGGCTTTGCCT
GGCCTTTGGGAGGT[A/G]GAAGGGGGGACCAGCCAAGGGTGAA
TATCAGAGAGCGAGGACAATCCCTTCTGCCTTCTT
TTCTCATCCCACCAGACACTAAAGCCCGAAGTGCGTGGCGCCTGC
TCACGTGCCTGAAGC[C/G]CGGCCCCGGGGTCCAGGCGGCTGAGG
CGGTCGTGGGTGGGGCCCTGTGTCTGACAGTGTG
ACCTAAACCATCCCTGCATAGCCCTTATTACAGGTGTAATACCTA
AAGCCCCGCTAAACT[A/G]TGAGTGCAGGGGCCATGTCTAGTTTG
GCTCATTATGGTATCAACACCTAGCACATCGCTG
CCCTGCACCAGGGAAGGAAGCAGGCCTCCACCCCACCCCCACCTG
GCCAACGAGAGGACA[A/C]CTGCCCTGTTCTGTGCTCTGTCTTATA
TACCATTGTGTTCCCAGCACCTGCAACAGTCGG
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GGTTTGGAGAAAATGGTACAAAATTGAATTACATGAAAGGCCC
ATCTTAGCATCACCAAA[A/C]AAAGATTCTAGAGAAATGATCCTG
GAGCCCATACAGAGTTTGGAGGAAAGGGCCAGAGAT
AAGGCCTGACACAGAGAGTTTCCCAAGTCCCTGACCTGCATCCTC
AGTTCTTCCTACGTC[A/C]CCCCCTCTCAGAGCCAAGGGTCTGGCCC
CAGGTCCTTCCTACAACTGCCCAGGGCACCCC
GCAGGCCTCAAGGCCCACAATTGTTTACTAAGAGAAAATGCCCC
ATTTGACCTGTTCTAC[A/G]GCTTTTTTTCAACTGTTGGATGAGGC
CCATTAGTGGATGGGATTGTGAAATCAATTAAGT
ATAAAAATCAGCTCATCAGCAGAGTAGTGCTCTCTGTCCTCGGCT
GAGTGAAGGAACAAC[A/G]CTCCGGGCCAGCGGGGGAGGACTC
AGTGTTAGGAGGAGCTCAGGAATGAGGCTGCGACTG
GCCCCTGGAAGCCCAGACAAAGCTGAAACCCTTTGCGTTTTAGGG
CCCCCAACCCCCTCC[A/C]GTGTCTGACAGATGATCGAGCCTTTTCT
CCTGCCTCCTCGGACAAAGTGAAAAATCACTT
CATGCTGAGAACCCACTGTTCACTCCCCTCACTGCAGGTCCTCGTG
TGGTCATTTGGCCC[A/G]CTGGGCTCGGTGGACCGTCTTTCTGATG
GTATGCACACTATTTCCCAGGCATGGCTGCAC
CAGTTCCTCACTCAGGAACTCCTCTGCCGGCAGCTTCCGCTTCTGG
AGAGCTGGGTTCTG[A/G]AGTCCAAAACCAGGCCGTGTGTCAAG
GCCACTGTTGCACTTGTGCTGGCTGACATGGTAG
TTGAATCCATCCCCACCTATCAGTGAAGTTGGCCTCACCACAAGA
GAAGGGCCCATGAAG[A/C]CCACACAAGGGGCAACCCTAGAGCA
TATAACACTGGTGACCAGAGAAGAATGTACCCCAC
AGGGAGAGGGAAGAAGGTTGAGGGCTACAAATGAAGGTTTCTT
AGAAAAAGTGAGACATC[A/G]TCAGGCCTATTTGCTAATGGCAA
ATATAGTTTTTTTGCCCACTTTACATATATTATTTCT
AGATTACCTGTTTCTGGTTACCCGTCACAAGGTCAGGTCCAAACT
TCTGGCTGGGCCAGC[A/C]CGTCAAGATCAAAGTCAAGAGTTTGT
GTCCTCTATCCCTGGTGGCTTGTCTGCTGCTCCC
CAAGTTGACTCTTTCCTCTCAGGGAGGGAGTCCATCATCCATAAG
TTCATCGTTCTCATC[A/G]TTTGCTTGGAGAAAGGCCCTCCAAAGT
GTTCCCTAGCAAATCCAGATCATAGCATCTGTC
ACGGGGCCAGCCACTCCAGAAGTGGGTAGAGTGGGATGGGTGG
GTGACCACCCAAAATCC[A/G]CAATGAATCCTCACAGGGCCAGAG
TTTCTGAGGCCCTACATGGAAAAGTGCAGGGCCTCA
AAGAACATACAGTTGACCCTTAAACATAGTCATTAGAACTGTGC
AGGCCACCTTACATGT[A/G]GATTTTTATCAATATTAAATATTAG
ACTACTACACTATCCAAAACTGGTTCAATTTGTGC
AAAATTCTGGCTGCTAGTGTTCTTGGAGTTGGTGTCAGAGGCAT
GGGGCCTTAGTGACTA[A/G]TACAATTCTGCTTCCTGCTTCCATCA
CATCCCTGAAGTCCTAATCTACAGAGCCCTGAAT
CTGCAAAGGTTGTGCTGCAGCCCAGTAGAGATGCTTGTAAGCAA
AAGAGGTCTGCCCTTC[A/G]GGGCCACTCCACAGGCTGGATTTGG
TGCCCTGCAGGACTGGGAAATTTTCATATTGTGGT
GACAGGATAGCAAAGTGATTAAGAGCTCAGGCTTCTGGAGCCA
GATGTGGTCTGACACTC[A/G]GTGTGGCCTCAGCTACGGGACCCT
CTGAGTCACCTGAAACTTCTGGGGCTTTAATTTCCT
TATGGACAGGTCAGCCTTTGTGGCAAAGTGAGGAAACTGGAAC
ACAAGGCCAGAGAGACC[A/G]TGGGTGGTCAGGTGGCAGCCCCC
AGGACGGGAGGAGCCTGAATCCCTCACCATTGCTGGG
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CTGCCTGCGAGTGAACAAGCAGCCGAGACTCCAAAACGTGAGCA
TCAGCGGAAACTGCCC[A/C]TTTGACCAGGGAAGTCTGGGCCTTG
TCTTCCCTGCAGCAGAGCCCCCAGGCTTTGAAAGG
GCCTGGCCCCTGCCTGGCCTGCTGACCAGCTCGAGGGCCCTTTCCA
CCTCGGTCCTGTCC[A/G]GCGTGTACACGGCTTATGACAGAGACCC
CATCTTGCCTGCCGTGACCCTTGGCAACTTCA
GCATGTAAAAGACACCCCATTTTACTTTCTGATCAGGTTGGGGCC
TGCATTACGCTCAGC[A/C]GCAAGGCTGCCTGATCAAATCCCTCTA
ACCCCAAGACCAAGACCTGGTTCCAATCCTGGC
TATTTTTTATTTGGCTTTGGTGGGCAGAGAAAGCCAAGATTTTGG
TCAACAACAGGGGCC[A/C]ACTTGCCTTAAACATACTCCTCCTGTG
GACTGGTGGGTGAGGTTGCATGTTAACCATTAT
AGTCCACTGTATCATTGTGTTGATGTTCTCCTAATCCCAGGAGGG
TGCTTAGGCCATTCT[A/G]AAACCAACCAAGAAGGAAGCTTGGA
GGACAGGACACTTGACTCAGACCTGAGGGTCTCAG
ATCTGGGCAGGGATCCAGGAGGCAGGTGGATTTATGAGTAAGG
GCTTAGCTCACGGGGCC[A/G]CGTGTGGACACTGATTTGGAGTAC
AGCCGACGCGCTCATTAACATCTCTGGGAACATGCC
GCCAGGGAGGGAAGGGAAGTGGTCTGGTCTGGCCACAGCCTCTG
GGCTCAGTTATGGGCC[A/C]TGCATGTGAACCCAGTGCCATGTCCC
CCATACGGGGGGATTCCTGCTTTTATTTGGTGGC
CCTGATCCGGGAAACTAAGATTCCAAAAGCTGGACAAACTATCC
CAACTAGTGTGGCCAA[A/G]AAAGAAAGAAAATATAAATTTACT
ATGCCCACTATTTATTTGAATGAATATAGAAATTAA
AAGGGAGGAAGGTTAGGGGAAAACACAAGAGACAATTCAGTG
TGAGGGGGTTACTTGACT[A/C]GATCAAAGGCCAAGGGGTGGAG
TAAGATGTGGAAGAACTAGAAGGCTGTGGTCAGTGAGC
TGTGATGTGTGTCATGCTATGAAAAGATCCCTCAGGCCACTGTGC
AGATTGGATTGGTGG[A/G]CTGGGGGGTTGCTGGAGAAGAAAA
CAGGGTCCTAATTAGGAGTTGTTGCAGTAGTACAGC
CTCACACTTGAGAGTGCATTAGGCTCATTTGGAGAGCCTCACTCC
AAAAAGTCCTGAGCC[A/G]TACCTCGGCCTGAGATCTTCCACTTGT
AACAAGTCCCCAGGGGATGCTGATGCTCTTAGC
GCTCACTGCTGTATGTCCAGAAGAGTGATTCTAAACCCTGGCCGC
ACGTTCAGATCACTG[A/G]GCACTTCATTTATTTCTGGTTGTGCTG
AGTCTTCACTGGTGGGCGTGGGCTTTCTTTAGT
GCTGAGCTCCTCTGAGTGGCCTCTGCACAGGTGTGGGCCTAGAGG
GGCTGGTGTGGTGGG[A/G]GTGGAGGCTCCAAACTCAGCTTCTCC
GACGTCCCAGACCCCAGGGAGTGCTGTGGCCCAT
AATTTGAAAGCCCTTTTAATATGGATATGTTTACTGGCTTATTTA
CTGGCCCACTCGGTA[A/G]CTCTTAAAGCAGCAGGTACCGGGCAG
GAGGCTAATTTCGGACTCTGGGTGTCGGGAGGTA
CAAGGGGTTGTGGTCAAGTAAACTGATTTGGGTTCTGATGGTTA
GGAAGAGAAAGAGGTA[A/G]TGTCGACCCTCAGATAACCTGGCC
CAGGGCAGCTGACTCCCCGCCCCCTCCCCAGACCCC
CGGGCCAGGGCTAGAACCATAACCAAGGGCTGGAGCCCCAGGCA
GACCCCACACAGAGTA[A/C]TGGGGGAAGACACAGGGGCCTCCC
TGCGCATCTTTGTCCAGGCCTCTGGGTCTCATCAGT
GGGATTTTCCAGGCAAGAGTACTGGAGTGGGTTGCCATTGCCTTC
TCCAAAATAAATGTC[A/G]TAAGTCTCTGTTAATGCTAGGAATCT
CCAGTGTAATGAGGAGTCAACTATTCAGGCAGTA
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CCTGTTACACCTGGGCAAGATGAGGAAGCAGCAGGGGCTTGGCT
ACCTAGAATTCAATGG[A/G]AAGGCTTATTCTTCTAAAGAAATA
ACATTTGACTTGCCTTTCTGATGACTATTTAATTCT
TCCAAATTTGCTGGCATATTGCTGTTTAGTGAACACTTATTCTGTG
TCGGCACTGTGCTA[A/G]GCACCTGGGATGCCAAAATGATACAG
GCAGATATGGACTCTAGACCTAGAGAGCTTATGG
ACAGAGTTGGACGCGACTGAAGCGACTTAGCAGCAGCAGCTGCT
ATCTATAATACAAAGT[A/G]AAAATTGAACACTGCTCTAGACAG
ACAGAGATGGAGTTCATGGTATACACGGGGTGAGAG
AACTGCACCAATGTAGAGTAACTGACAGTCCACCTACTTGCTTCA
AGCCTCAGAGATTGG[A/G]AACACTTTGGGTCTGCTCTCTCCTTGC
AGAGTTTTAATTCTTATTTGCTGCCCTTAAGTC
GGAGCCCTGTGATATGGTCCTGCCTGATTTTTCTGGGCTTATTACA
CACCACACACATCT[A/G]AGGGCTCTTCCCCGTCTTGCACCCTGGCC
AACTCTTAGTCATTCTTCTGTACTTGGATTA
CCAGTCTTAGGTATGACCACAGGAGCTAACAGTATTTCCAGCACA
GGGCCAGGAGTCAAA[A/G]CAAGGCCACCTCATCACTTGCTGTAG
GTAGTCCCCTTCAGTATCTCCCACTTTCTGATCT
GAAGGGGCCAAAAGGAGGGAGGAGACACCAGCCCATAAAATG
TCTTGCCAACCTCCCAGA[A/G]ACTCTCACGCTGGAATTTATCTTG
GCTGAAACATGTGAGCACTGCCAGGAAGAACCCTGA
ATTGAACCTGGATCTCCATCTGAGCAATCAGGGAAACCCCAAGTT
TATCTAACCTATCAT[A/G]TATTTAAAACGCTGAGCACTTGTAGC
AAAACACTGTACAGAAATTTACTGTTGCTCTACC
TTAAAGGGGATAAACATGATAAACATAAAAAGTGCTCAGTTTA
GCATCCAACACAAGAAA[A/G]TGTTTCAAATTACTCTATAGCCTC
ATATTCATTTATTCAACCAAAAGTTGGTTAAGCATA
TCTGCATGTCAGTTTTCTCATCTGTAAAATGGGGATACTATTAGG
ACCCCAGCTCAGTTT[A/G]TCATGTAAGTTGTTGCCCAATAAACA
GCTGCTGGATGAAAGAAAGAACTAGGAATAAGGG
ACCCACAAAACAATTTGGTATCTACATTAGTATTCTAACTGTTAG
CTTTAAAAAAGTGGA[A/G]GAAGATGGCCATAAATACTGCTACT
GCTAAGTTGCTAAGTCACTTCAGTCGTGTCCGACT
TCACTACTCTGCTGAAAACTCTCAGTGCTTTTCCTTCAAATCCAGA
ATATAATTTACCTT[A/G]TACACCTCATTGCATGCTCCCTCTCTCTT
GCTCAATCCAGTCACACTGGTCTCTTGACTA
AAGGTGAAAAGTATGGGAGATGGAAGATGGTAAGATTTGCAC
AAGGCGAATCTGTACTCC[A/G]TGCCACTGAACTGTACAGATAAA
AATGCTTAAAATAGTATGCTTTACATTCTATGACTTT
ACCAGTGATATATCACTGGTATATATACTTCTTTTCCCTCTGACTG
TGCTTCTTCCCTTT[A/G]GGCTTCTTCTCTTCTATGTCCTGTGCCTTC
TGTCTCCTTTGTACAAAAACATTCAAATTG
CGTACTCTTCTCTTTTAAACCTGAGATAAAAATGTCACTTTCTCAA
GGATGCTTTCCCTG[A/G]CTCCTCTTTCAAAACTCCATCACCCTTTT
ACCAGCTCTCAAAATACCAGGTACCTCTTCT
GAGAAATTTACCCAAACAAGTGTATCTGATGCACACCTGTTACAT
AGTTAGCCCCACGCT[A/G]GCTACCTTGAAAGATCCAAAGAAAA
GTGTGTTCCTTATTAGCTGCTGAGAAGTTCAAATT
AATCAACACAATGCTGTAGAGCAGTTATCCTCCAATTACAAATA
AACAAATTTCATTAAA[A/G]AATAAATTTCCAGTGTAACACAGA
AGCACATGCACATACTTGCACACACACCCCTGAGCC
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GGCCAGGGCTATTCCAACTGGAGCAATGGGGCTTCTCTCCAAACA
GTACCCAGTATGTTC[A/G]TAGGGGCAGCAAACATTTAGCGCTCC
TGCGTCTCTAGAGTGAGTCCTGTCATCAGCAGCT
TCACCTCAGAACCACTGAATCAGAAGCTAGACCTCAGGCAGAAC
TGCCAGAAAAAATACA[A/G]GATAGGCAATTACATTTCCATTTCA
GATTAAACAAGGAAAAGTATTTGTTTTTTTCTTTA
TAGTCAGGAGCTGGAAGGGGCAAGGGGGATATCAGGGGGTTTT
TCAGCTCCCGAGTCAGA[A/G]AACACATCCCTCTCCCGTTCTCAGT
TCCAGCATCTCCTTGCCTTCTGTCCTCATCACAGT
TTGAGGTCCTTTGGTCTCCAACTGTAATTTGCACAAGTGATCATG
TCACCCAGAGCACTT[A/C]AGAAATAAAAGTTTGGTAAGGCCAA
TAGCATTTCAAATCTCCTTTTAAGTGTTTATAAAA
AAAGAAAATTACCAATATAATTTCACTGTTCTTAGCTGGGGAGG
GCTCAAACAAAGGATA[A/C]AGTCTGAAAAAAAAAAAAATTTG
GATTGACACCAAAAGGGATTTGTATTAATTTCTGTCT
GGCACCCGGGCGAGCTCAGCCGTGTGTTCCATGCCGATGCCCTAA
GGCCTTGCCTCCGGC[A/G]GCACAATTTTCAAACCTTGGTTGGTGA
GCCTCGAAGAGCACCACCGCGATCCGCTCTTCA
CACACAAATTATTCTTTATCTGACACTCTGCTTATGGAGGAATTG
CACTGCCAATTATAG[A/G]CCTGAAATTTCATAAATGGACAGAAC
TTTCTTGGCCCTGGAGTCAGCTGCTTGACCAGCT
GGCAGTGGCTGGGGGAGGGAAAAGCCCCTCTGGGCTCCTTTGAG
AGAGGAAGGGAGAGGG[A/G]AATCTACTAAACATAGGGGCAGT
CACTGGGGGAAGTAACCTTGCTGCTTTTACATGACTC
CACCTTGCGACTATGAGGAAAAAGTCAAGAAAATCAGTGAAAA
GCTGATCCAGAGTCCTC[A/G]TAGTGGTGAGCCACTGAACCAAAC
CTGGAATGATCTACTTAAAATATTTCTGTTTAAGAG
GCATGTGTGTGTATTTAAGCCAATGAAACTTTAGGGAAAATTTT
CCAGGAGATTTCTGGG[A/G]ACACTCTCCTTCCTGTGAGAGAAAT
ACAGGAAGACATGAACTTCCTTACCTCTCTGACAT
TCCCTTCTCACCATTTTTCAACTCAACATGAAAGTCTTGACTCAGC
TCTCAATATGCTAC[A/G]TGGGGGAGCAGTGGTTCCCACACGTGG
AGAGCAGTATAACTACCGACAAAGCGCAAGAAA
AAATCAACTTATTTATAAAACACAAACAAAAACTGTTATAGAAA
ACAAACGTATGGTACC[A/G]AAGGGGAAAGGAGTAGGGGAGG
GACAAATTCACTTTGGGACTCAGATCAGATCAGATCAG
TGGCGTACTGTAGTCCATGGAGTCACAAAGAGTAGGATAGAACT
GAGTGACTGAACAACA[A/G]AGCAGTTACGAAAGGCAGATTAA
CTACAATGGAATGATAATTTGAGTGACACCAGACTTC
CCATTCCCCAAAGTCAGTTGCTAACAACAGGTAATACATAGTTTT
TTCACTCGTAACTCT[A/G]TAATTGGTGGGGCCAGTGCTGGACTC
AGCTGAGATTAGCAGGATTTATTGTCAGAGGCTA
CTGATCACTGTGGGCTGAGGGTACATTGACTGTTGCCATGTGCAT
CCCCTGGGGACAAAC[A/G]AACCTGGGATACAGAAGAGACTAGG
ATGTGCTCTCTAAGTGGCTCACTAGGTCACCTGGA
TATTTTTTAATTTTGCTTGCTTTTCTGTGGACCATCATTGTACATGC
TCAGCTGCTCAGT[A/C]ATGTCCAACTCTTTGCAAACCCATGGACT
GTAGCCTGCCAGGCTCCTCTGTCCATGGGAT
CTTGATGATTCAGATTAAAGAATTCAGGCAAGAATATGTCACAA
GTGATATATTCACAGC[A/G]GAAAGTTCTTTCACATTGGTCTTAG
CAATTATTTTTTGGATATGACATCAAAAATAAAGA

Page 128



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

Genomic Flanking Sequence
ATCCCCAAGGAATCTTTTAGCTTTTGATGTGCTGAGGTCATGGTA
CAGAGACAAACCAGA[A/G]AAGCAGTCTGACAGGTAGCTGAAT
ATACAGTCACAAGCATCCTTTGGAAACAGTTTGTAA
GAAATAGTAATCCTTTGATCATGAGGTATCCCTTTTCTCCCCATTC
CTGACCCCTGTCTT[A/G]AGGTATGTTTTGTCTGAAATAAATACCA
CTGTAGATTGTTGCTGTTATGATTTGTATAAT
GGGGTCGCAAAGAGTGGGACACAACTGAGTGACTGAACTGAAC
TGAACTGACCTTTACCA[A/C]CTAAAGGTGGACTAGAGACCTTTC
TCTATACTTTTTCTAAAAAATTTTAAGCTTTGATTT
GATGGTAAAGGGCATTACAAGAAAATTCAAAACAAGAGGAAG
CCAGAGTTAGTTATAATA[A/G]TATCAAATGAAATAGAAGCTAA
CACAAAATTACTAAGGTCATATATCACTAAGTAATGAT
CTTTATTGATTATGCCAAAGCCTTTGACTGTGTGAATAACAAGAA
GCTGGGAGCCACAGG[A/G]TTTTATTAATCTTGAACTATTTTAGT
TTCTAGACTGAGTAGATTCCTGACCTATGAGTAT
CTGGAAACTGCAAATCAGTTATTGGGAAACAATTTCTCCTCTGCC
TTTCAACCACACACA[A/G]GGATTCTAGATTGTTATTTAGCTTCAG
GAAAGAAGCCAATAAAGAAGACATAGTTTAAGA
CTTCAGAGCATCACTATGGTATCCAGGTACCTCTGTGCCTGGTCTC
CCTGAAATCTGATG[A/G]GGCTTAACCTCAGAGTTCAGAACTATG
CGTTGACTTCTTCATCCTTATTATGCTGCCCAG
TTGGGGAATGCGGGCTTGATGTAGCCAACACTTCAAGGGAAGCC
TGAAATTTGGACTTCC[A/C]TGGTGGTCCAGTGGTTGGGAATCCA
TCTGCCTACGTGAGGGATGCAGGTTCCATCCCTTG
TTCCGTTAAAAAGCTCATGTTCTCATATGTGAATGAACTGATGAA
ACATGGTGGTATATA[A/C]CTCAGTTAAGGTAAAATTTAGGATT
GTCCAAGACCTCATAACATTGAGCATTCCCCACTA
GGCAGAAAGAAGGACCTAGATTTTAGTGCTTTTAAGGAGTTAG
GATTGACAGAACATGGA[A/G]CAGTTTATTATACGTGTGAGAGT
AAAGAGGTATGGGGAGGAATGGTGGAGAAGTCTTGGT
CAACCAAATAAGAAGTGAACATGAACCATTCTTCTTGCTTTAATT
TGGGCTCACTCATTT[A/C]TTTCTCATTTTATTCATTTTTGGGGGCT
TCACAGGTGGCACTTTTGGCACTGCCTGCCAA
TCCTGGATACTGTCCCAGCCCAAGGTCCTGCTCAATGAGTACCACT
TTTCAATCTCAGTC[A/G]CATCACAGCTGGGAGAATAAATTATTT
GGCCACCTTAGTTAAGACTAATGTTTGAACATA
GACCTCTGCCCAACTAAGCTGAGGGAGGGTCTTCTGACTGATTGA
GCCTGGGTTACTCAT[A/G]TTATAGCTGTAAGTAGGCTGGTAGAA
GAAAGTTTTTCTTGCCCTTAGGGTCTAGCTCCCA
ACTGAAACCAGTAAACATTTTCAGCTGGTCAGAATGACTTAGAA
AGAAGATGGTGAAGGT[A/G]AGACTTTCCAACTTACCTGATAGA
TTCAAGATACTCATAAATTGAGAGAAAGAAAGAGAC
ATACTACTCCCTCTGGACAGAGTTCCTTAGAAGGGAGTCTCTAGC
ACCACCACCACCACC[A/C]CTAGCTCACAGATCACTGCCTCCTCCAT
CTCCCAGAATGGTCAGTTCAATTCCTGCCCTC
GAATGAATCCTTTGACTCCTCATCTGGATCTGCTTGCAGTGCCTCC
AACTGGAGTGTCTG[A/C]GCAGCCACTGCTTTTTACTCAGGTCTCT
CCAGATCTTCTTGGAACTGGGACTGTACCCAT
ATATAATATCCTCTATCCTCTATGCCTTTCTAATGATTTTAATTTTT
CTTATTCTAATAT[A/C]TTATTCTTTTTGCTTTTAATTAGCTGAAGT
TCCTGATATCAGCTCATTTACTTGCTGAGT
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AAGTAGCCAACTTGTTGCATTCTCAGGGCAATGCTGCATATTGTA
ATTTTGACTCTAGAA[A/G]GCACATGATTCATGTTAGCATATAAA
GTGTTTTCAGCTGTTCTCAGTAAAGAAACTTATT
TTCTCAGTCCCAAGTGATATATTCACTTTCTCAATCTCCCTTGAAT
GTAGAAGTGGCCAT[A/G]GAACACAGTTCTGGCCCATGACCATG
AAGTCTTCTATAGGGTATTTTGGAAAGCTTTTGT
TGACTAAGACAGAACTCCTCCTGCTCGACTGCCTTGAGCTGGGAC
ATCAATCTTTTCCTG[A/C]CATCGGACCCCACTTCTTTTGGGTCTTG
AGCCTCCTAGCTTTTGGACTGGAACTTACACC
TACTAGAACTTCCATAGGGTCCATAGGGTCACAAAGAGTTGGAC
AGAATATAGTAACTGA[A/G]CAACAACAAAGATATTAACATTAG
GGGAAACTACATGAGGGGTAAACCCAGGCCTTTTGT
ACACATGGTGAGAAAACACATCAGAAAAAAGAAGGCTCCCTAC
CAGATCCTCATTTGTAA[A/G]TCCCAGAGTTATCTACCCAACCAAA
AGTTGATTTTCATTCTTCTTCTAACAGCAACCCAT
AACTGATTCTACTTCAGAGCCTTCAGAAGGAATTAACCTTGATTT
CGAACTTCTGGTCCC[A/C]AGTTGTGACAGAATAAATCTGTTGTTT
TTAATCATCTTGTTGTTGTTCAGTTGCTCAGTT
TAGTTGATTTGGAATTTCTATATTTTAGTTTTCCCCTTAAAGCCAT
GTCCTGAAACAGGA[A/G]TGATCTTCACATTATGAATCCATGAGA
AATTAAATTAAATAGAGCACATTTTCCTCATTT
TTTAAGTTCAATAGTTTATAAGTTTCTGGATTGTGAATATAGAA
ATCACTTTGTTTACAT[A/C]GAGGATACTGTGGAATAGGCATGTT
TGTCTGTTTAAAAGAAATATGCCTACCTTTCTGCC
ATGTGAAATTATTGTTTCAATTTTTATTTCCCTGATTCCTGGTAGG
TTGAAATATGATGC[A/G]TATTTAGTAGACATCAAGCTTTCCTCTT
CTGTGACTTGCCTGTTTATATCCTTAAGCTTG
ACAGTTAACAATATTTACTTACTTATTTGTCTCTACTAGGTCTTTG
TTGTGTCATGCAGA[A/G]TCTTTTGTTATGGTACATGTAATCTCCA
GTTGTGGCACTTGGACTCAGCAGTTTCAGCTA
GAAAGAAAAACAGAACTGAAGCAATCAGGCTCCATGACTTCAG
ACTATACTACTACTACT[A/G]CTGCTAATTTTTACCTGCACAATGA
TTTAAATGTAATTCTAAAATGTAGTGAGAAACCAG
GGGTTTTCCACTGTCCTTTGGAAAGATCCAACCCAGTGCCTGGCA
TCATAATAGTATTGG[A/G]TAATAGTTCTTGAATATGTATGTGTT
GAATGAATGGGAGCACTTTGGAAAGTGATTATCT
CCACGTGATTCTGATGCATATTAAGATGTGAGAGTCTGGAGAAT
CACATGGAGCTTGAAC[A/G]ATACAGATTGTACCTGGGGTAAAG
CTTTTAACTGATTTTCAGGGATCCTTCTTAGTACTG
TGGTTTGCCTTGGGAATGGCATTTGAGATCCTAGAACACACATCT
CCCATTTAGGCTGCT[A/G]TATTTTTCTGCCTGATACTTGTGAAAG
TGCCCTCTCTGCCTGCTCTCGGGCAGAGAATGT
TATGCAAAGAACAAGGCAGACTCGGTAGTGCTGCTTTGTGTCTG
GGGCAGGGAGCACTGC[A/G]TCTGAATCAGGATTCTGCTCTCTCT
CCCACACGCCAGACCTGACTGCCAGGATATGTCAA
TTAGAGAAACAATATTCTTTTGGGGCAGTTGGTACCTTTCTTTGT
GACTTAGGTTTTGGC[A/C]TTACTCCTTTGGGCATTATGGGCTCAA
AACTGAATTTGGTGAGATGTGAGAGAGCGTGGT
GTCCTGCCTGAACAGCTTCCTAATAGGTTTCTTGGCATCAGGTCTT
TCCCTCTCCTGCCA[A/G]ATTAATCTTAAATCCTGATTTCATAGTTT
CCTTTCCTGAAAATCCTCAACTGTTTCTGTT
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TATGCCCCCTTCAATAATCAATCACGTGGTCTTGTTGGAAGCCAT
GTAGCACGAGAGATA[A/C]ATAGTTATTCTCTCAGAGAGATCTAT
TTTTCTATTCAATGTAGCCCCACATCATTTTTGT
ACAACATGGATGAACACTGGAAATAATATATTAAGTAAAGGAG
GACAAGTACAAAAGGCC[A/G]TATATTGTATGAATCCATTTATAC
AAAGTGTCCAGAACTGGAAAATCCATAAAGACAGTA
GGACGTTTGAGTAGGGAGGCAAAATTGATCCCATACCCTTCAAT
CTGACTCCTGGTCACA[A/G]ACTGACCATGGCCTGTTACGTAACCA
GATCAAGTCCTGACCCTGACAAGACAGTGACCCT
TGTGCTTGTGGGTATAAAACCACCCAGCCCAAGCTACAGTCCAAG
AGCTAGAGTAGCAGC[A/G]AAAGGAGGTTACCAGGGCCCCACGG
GTACTTACCTTTTCTTCACAAAGTAGTGGGTGGCC
GGGCTGAGATGCAGGAACAGCCAGTGTTTGGAGAGAGGAACAA
AGCAGTTGTGGGTACCG[A/C]AGGGAGTGAAGCAAGACTGAGA
GAGGAGAGAGGGGTGACTCGCTGGTTGCCACCGCATCC
GTCTCATGTGTTGGGCTTGTCTGCTCAGTGGATCCAGCAGAGCTG
CCGGTTGGTGACGAA[A/G]TTAGAAGAGTAACTGGTGTTGAATG
TTGCTGGGACTCAGACATTGTTGTCCTCCCGGTTG
CACGGTCAGAGAGGAGACTAAGAGTTAGACGGGAAGGACTTCC
CTGGGAAGCCTGGATGC[A/G]CCACTGTTGAGCTGGAGGAGGGA
AGTAAGGGGGCGTCTGCCATGTCAGGGGTGGGGGATT
CTTGTTTCCAGGCCATTTCAGGGGCTGGGTCCCACTGACTGATTTC
TTTTTATCTTCCTC[A/G]TGTGAGAGTAGAAGCCCAGTTGGTGAA
GGGGCTTCTACTCTCATTAGCCATTACATTATA
TGTGGAGGTAAGGAGGAGACAGGAGCCACATGAGCACTGTAGA
AAAGGGGGCATTGTGGG[A/C]AAAACGTTGGGGATCCCATGTGG
CTGGGTAATATTTGAAATATTAACTTGCAGATTTTCC
GTGTGTGTGTGTGTGTGTGTGTGTGTATGAGTGTGTGAGTATGT
TCATGCGCATGCATGA[A/G]GAAAGAAAGACTGACTTCTGAGAT
GTCTGTGATGTGGCAGAAAGTAATTTGTACTGGAAG
TAAGGGGATACTCAGGAGTTTGGTCAAGCCAAGCCTGGGGATTT
GGGAGCTGGTGCAGCC[A/G]GAGTGGTGGAGACAACCAAAGAA
GCAAGGATGGGACTTGGTGTCCTCCATCTCAAGGGCC
GGTTATCAGTCTGAGCTCCACGCCCTGCTCTTCACCCCACCACCCTC
TCCACCAGCCCCC[A/G]ACTCACTGAGGCTGAGCAGGATCCAGCCT
CGTCGTCAGGATCTTCGGCTTCCGTCTCGCT
AACATGTCATTGCAAGTACCTGAGTGTCACAGGGTGTGTGGAAG
CTCAGAGGAGGCATTG[A/G]ACGCAATCTTGGGGTCAGGTGGGC
TTCCTGGAGAAAGAGGCATTTAAGTGGAGAATAAAG
CGGCCCCGGGACACGGACTTGGCAGATTAAGGGAGAAGGGGAG
AGGGCATGAACTTTTTT[A/G]CTTCAATCCTTGACCAGCTGGGAA
AACCCCAGCCCTGCCCTGTCCCTGCTTAAGCCTTCA
AACCATCCTTTGAGAACCACTGCCCTGTGTGATCCTACTTCTCAAC
TCAGTAGTAGCCTT[A/G]TCTGTGAAATGGGCAGGACAGAACAC
AGCCTTGGTCTCAGGGTGGGAGAAGGGCTCTTCT
TAACGGGCAGAGCTGAGCAGAAGTGGGATGATTTGCTTTGAGA
GGAAGGGAGCCCCTGGG[A/G]CTGGTGGCAGGATAAGCAGCATT
TGTTACACTGAGGGTCACTGTAGCAGCTCAGATCAGA
CCTTCCCCTAGTACAGGGACAAGGCCACAAGCAAAGTGTCGAAT
TAAAAGCGGCTGGAGA[A/G]GGCGGCAAGACCTGTCCATACTGG
TAAGATGGTACCCCAAATCGAATACAATCTGTACTG

Page 131



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

Genomic Flanking Sequence
CAAGAACAGAAGCAAAACAGAGAGGAAAGTTCCGATAGGCAA
GTGAGAGATTCAAACTAC[A/G]AAGCGAGAGACCTGTGTTCCAG
TCCTGGGCCCAAACTCTCAGTGAGACCTGAACTAGCCC
ATGGAGAAGGCAACAGTTACAATCCAGTGGTGATATTAAGGTG
TTGGATATAATGCTATG[A/G]TGATGTGAGAGGTGGTATTTATA
ATGTCCACCTCTTGGGATGTCTGCCCAGCCTTCAAAC
GTCTCCTCATTTCACTCGAGAGAAAGCCAGAGTCCTCACTGACTT
GCAAGGCTTTCCATG[A/G]CCTGGCCCTGCTGGCTCTCTGACCCGA
TGTTCTACTCTTCTCCCTCTCGCTCAGTTTGCC
TTGCCTAGAAATTTGTGAGAATTGAGGCCTGTGTTGAAATTTAG
TTCCTTCATAGACTAT[A/G]TGCATTTATTTCTGTCAATAATGTGC
TGGTACCATCAGCCCACACCCCTTTAAATTAAAT
GCAGACAGACACTTTACCACCTAAGCCACCAGGGAAACCAGGAA
TATGCCAAGCCCCCAA[A/G]TGAAGTGAAACCAGGAACTGTGGA
GAGGGGAAAGTAAATGCCCAAATTGTCCTTAACCCT
ACCTCTATTTTACAGATATGGGAACACAGGCTTAGAATGAAGTT
CCTTGCCCAAGGTCAC[A/C]CATTATTGTGTAGGCATTCGTGAATA
CTAGTATTTAACATGAATACAGCAAAGGTAACAT
TTATGTGGCTTGTCAAGCCTAAAATATCTACTATCTGGCTTTACTC
TAAACCATTATTTG[A/G]ATGCTGGAACTCTGCATTGCTGAAAGC
TATTTAGGAATTTTGCTTTTGAGAATGAAAAGA
TGGGCAAATGTAAATATTTTAATAATAGTAACACTACTATTTAA
TAATAGTAACAGTAAT[A/G]TGGTACTTACCATGTATCAGAAACT
GTCCCAAGCACTTTATATATTAAGCTCATTTAATC
GGACAGAGGAGCCTGCAGTGCTACAGTCCATTGTGTCGCAGAGT
TAGACACGACTGAAGC[A/G]ACTTAGCACAGCACATAATGTAAT
CTTTATTCTGAAGCTTAAGCTTCAGAGTCCATCACT
CAAGATATGTGGCATGGCACACACACAAAAAAGAAATGATCAT
TTCAATCTTCTTGGTAC[A/C]AGCATAATGAAGATGTAGGATTGA
AGAATCAGAATGTTAGAGCTAATCAGACCCTTCTTT
TCTGGGCCCATAAGAAGAGCCAGGATTAAGATGAAGTCAGCATC
GTTGAGGGCTTCCCCA[A/G]TGGCTCAGTGGTAAAGAATCTGCCT
GCAATGCAGGAGACGAGGCTTCGATCCCTGGGTTA
TGTGGGATGGGCAGCCTTGACTCTCCTGTTTACTTCCTGGTGCTAG
TTCTCCACTCCGCA[A/C]TGTCCTCTTCATCCCCTTGAGTACCTTGAT
GTACCCGACTAGCTGGGGCCTCCCAGAAGA
ATAAGCAGGGCTGTGTAACCAGCAGTAGGGCAGCTTTGAGGATT
GCATGAACCAACACCC[A/G]AAAGTACCAGAGCACTGGTAACAG
CTGGCTAATAATGCCTGCTCTGATTTCATGGGCATC
GTGTTAACACTACCTTTTTCAAATCCTCAGAATAATAAGTTAGAT
ATAAATTTAGTGGGC[A/G]TCCCTGGTGGCTCAGACAGAAGTCTG
CCTACAATGCAGGAGACCCAGGTTCGATCCCTGG
AGTGTCTGCAGCCATGCCACCCATCTGGGGTCATGGCTCAACCAC
TAAACCTGGCCCCAG[A/G]GGCCGCTCTGTTAACACAGCACTGAC
AACTCTGCTGGCAGCCCAGAGGCTGGCACCATCC
CCCCTTTATCAGAGAAGAGAGTCTCTCTGCACAGCCCAGGGGGCA
GACAAGGGTCAGGGC[A/G]AGTCAAGACCAGTTTTAATGGGGCA
GTAGAGGGAGGCAATGGAGTAGGCAATGGCACCCC
CCTCAATAATTCTTGCCTCCCAGTACACAGGCCCTCTCCTCCCCACC
CTGTATCAGGGTT[A/G]ATCTATGTGACCAATAGAATACAAGGG
AAATGATAGGGTGAGATGTCTGAGTCTAGCTCA
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AAGAGGTCCTTCTTCTGCAGCTGCTTCTTGCTGAGTTTGGGCATCA
TCACAACCTCGAGA[A/G]AGGAGCAGAACTCCCCAGTTGCTTTAT
GTTCTCATCAAGCCTTAGCCATGATTGTTCATA
ACTCCCAATGCAAGAGGCCTGGGTTCGATCCCTGATCAGAGAACT
AAGATTCCACATACT[A/G]CAACTGGAGAAACCTGAGTGCCGCA
ACAAAGAGCTCCTGTGTGGCAACGAAAACCCAGCA
CCTCCCTGGACACACTTATCTCAGTGCTTGCAAAATGAAGGCCTTT
TATTTCCAATTTAT[A/G]CTTCCCATTTTAGGAATTAAAACATGCT
CCCTACTATTACTCCATGGTGAACAAATTTCT
TCAGCTGCCACTTCAGCTCTATCAGAGCATGCTTCTGTCCACCCAG
AATATATGTGTACT[A/G]GCACCAAAGAGATAGCTGAAGTTGCC
CAGTCCTCTCGGCATGACAGTGAAAGTAATCTGG
TCTTCCGGTCAGTGCTAATTTCTCTGAAATGGGCTGGGGAGCCCT
GTGAACCACTCCCCC[A/C]AAATAACAGAGATATAGAGGAGGAA
AGGTCAGAGGATAAAAAGGCCCAGAGGCAAGCCCA
ACACACAGGGCTACGCTGTGTGTACGCCACACCTGGTATCAGATT
GCTGGGCGAAGTTGC[A/G]CTGACTTTGACCAAGGGCTGCTGCAG
TCCTACTCCATCAGAGTGAGCTCAAAGATCAGAG
TATTGGCTCCCCGTGTTCCCTGGGGCAGCCCTTTCTCTAAACACCG
CCTACTCCTGAGAG[A/G]CCTTGTAGCTGCCCACATGGTCATCTGG
ATCTGGGGACAGAAGTAAGGTGTCTAGAGGGC
TATTACACGTTTGTCTTTGCCTGTCAGTCTGCAGCTTCAAGCATGT
TCAAATAACTGGAC[A/G]ATACTGGTTTATGACTTCCTTTTTCGGA
TGCCGGCTCTGCCACTCATTGGCTGGGAGACT
TTCCACGGTCTGCCCCATCTCAGCCAAGAAAAATTTGCTCAAGCA
CCCCAATCTTCCCAA[A/C]GTCAGTCGGCAGTAACCCCACTGCCTCT
GTTTAATTCATGCGCTCATCCACTCCCTTAAG
CTTCCCAGAGAACTGTGCTGCCTTAAGTCTGAACAAAACCAAGTA
AGGAGGAAAGGACAG[A/G]TTCTTTTCAACTCTCATCCTCTTCCTG
GCTGGCCTGGCAGGATTGACCTGCAGTTCAAGT
TCCCAACCCAGGGATCAAACCTGGGTCTCCCGCATTGTAGACAGA
TGCTTTACCATCTGA[A/G]CCACCACGGAAGTCCTATACATCAGGC
AACAAAATGAGAGATAAATGAGTAATCCTTTTC
TATCAAATAGGATGTTGATGGGAAGTGCTCAAGATGGCAAGTA
TTTACTGAGCATCCACT[A/G]TGTGCAGCGCTGCACTAAGCATTTT
CCATGCATAATCCCCGTTTTAATTCTCACAGTAAT
TCTAGAGCTGGGAGAGATTTACTGCACCCCCATTTTGCAGAACAC
AAAACAAAGCCTTAG[A/C]CAGAAGAAAGCATTTGCTAGGGTTT
GCCAGCAATGTTTGGAGGCTGGCGTCATAGAGAAA
AGAGAGGCTCAGGGAGATTACTGAAGGCAGTGCAGGTATTCAC
AGTGTCAGACTGCTCAC[A/G]CAGTATGATCCACTCTTGAAGATC
TTAGTTTAGGGAGGGTGACGCCAGGGGATCTTCTCA
AGAGCCCTTAAGTTGCTACTGAGTTCTGAATGTCAAAAAGGGTG
GGATGGACTCTGCAGC[A/G]TTCCTAAAATTCCTAAATCTTAAGG
GTCTCAGACCCAGTTGACGCACCTCCATCAGACTG
TTACGGTGTTTCAGACATATAGCAAAGTGATTCAGTTAAACATA
TAGTATTCTTTTTCCT[A/G]ATCTGCTAAGTAGCAGCACCGGATTT
CAGTATATAATAGTTTACATAACTCTGAAATTAG
GGAACATTCAGGAGAAAAGCCTTTTGGATCATCCATGTGCCAAT
TTCATTGAATTAGCCC[A/G]GAGTTCTTACCGATGACTTCCCCAAT
CATGAACAACAGGCAGAAGGCAGAAGCCACACAG

Page 133



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

Genomic Flanking Sequence
ACGTCGGGCTGTGCTGTGGTCGTGAATATCATGTGAGTGTGGCCT
GGGGTCCCTGCGAAC[A/C]CTCCCCCTCCTCACAGCATACCTGCCG
GCCTGCTCTTGCTGGGGGCGGGGGGCATGCCCC
TGCAGCCCAGAAAGGTTCAGTGACTTGCACAGCATCACTTAGCTG
GTAAGTTGTAGAGTC[A/G]GATTCAAATCCAAGACTGTAGGCTG
CTGAAGCCTGGGCATTGCCCATTACATAGAGGCAG
AGTTTCTTCATCTATAAATGGGACCTTGATGATCAAATAAATAAC
AGATGCCCAGTACTC[A/G]GCATGGGGTCAGATCCAAAGCGCCA
GCACCGTGAGCGCCCAGCATCATCTGGGCCAGTCG
GGGCAGAACCCAAGCTGAAATCCCCGCCAACCTCTACCTCTCCTGC
CAGGGCACCTTTGC[A/C]TTGGCACAGCTTCCTGGGTGAGGGAGG
GATAAGGAAAGAGGAACCCAGCAGGTCCTTACC
TTTCAGCACTCACATCCAGGGTTGCCTGTGATCTCAGTCTATCTGC
AGGTTCTTCAGCCC[A/G]TTAAAATCGGTGGGAGGCTGTTTTGGC
TTGGATATGTGTGTGTGAGAGAGATAGACTTCT
CCCGGCAAGCCAGGAACCTGCGGCAAAGATGCCTCCCTGGGTGT
AGGCGTGGAGTTCATT[A/C]GGCACACCTTGTCCACGCCCCGCCCA
CTGTGGGCACAGGGCCCAGGCACGTAGCTGATGT
CATTTTCAGGCTGCCATCTCCTCTCCCCCGAGTCCCCTCAGCCGGGC
TGGCCTTGACTCC[A/G]TGTCTCCGATGTTCCTGGCTCAGCAGAAA
GTCCTTCCTCACACCTCACTTAAATATCTCC
AAGTGAGGTGAGTACCCCCAAGAGGACCCCTGTGTGGGTCCTGG
CAGCCCCTCAGAGTCC[A/G]GGAGCTGGGATGATCAAAGATCAA
GAGGTCTAGCCTCCTGCTTTAGAAATCACCCAGGTG
CGTGGGTTTCAGCTGCAGGCCTAATAGAAATGATTCTCTTCCGTC
CTTGTGAATTGTACC[A/G]CCAGAGAACCAGGTTTTGTGTGATGA
GGGAAGGCAGAGGGACTACCTTGCTGTCTCAGGT
GTAGCGTTAGAGCTCAGGTCACACCTACCCTGGACCCTGACCCCA
TCCCCATCTTTTCTC[A/G]AAGGTTTTTATTCTCTTCCTCTTGCTCTT
TTATCATTCCCAGCCCAGCTCAAGTGTCCCA
GTGCAGACAGCATCAGGCAGTGACCCCTACTCTGGACTCTGAACC
CTGCTGTCCCCAGAC[A/G]TCTGGTGATGCCGATGCTGCCTTCCCC
GATTCCTGGAGGGGGAGGTGTGGGGCTGCACCG
CCAACCTTCCTTGAACAGATGGGGAGACTGAGTCTCAGAGAGCC
CGAGGACTGGCTCAGG[A/G]TCTCAGAAAAGGGTGGGGGCTCTG
CTGGAACTGGAACCAAGGTGTGCTGGCCCCTGACCC
CTCCAGAGATTACAAGTCCTGATGCCTGCAAGTAGGTGGAGACC
AAACACAGAACTGCTT[A/G]AAGTTCGGGGGACAGTTAGACGCT
GCCATGCATGACACCTTGGAAATAAACTTATCAAAA
ATGGACCCAAGCAGTAAGTGGACCTCTCCCCTTGGGGGCTGGAT
GGGAGGGGTCTGTGGT[A/G]GGAGTGAGCCCAGGAGCCCGGGT
AGGATTGAGATAGGCAAATTTAGACCTCAGCTGTAGC
TTATCATTATTAGCAATCCAGAAAACTGGTTTGGAAGGGGTTAA
GTGGAAAGCTTGCCTC[A/C]CAGACAGGAGCCAATCAGAGCTGG
CAGGGGAGGAGTCAGGCTGCCGCTGGGAAAGAGATC
AGAGCTGCCCTGGAAGTTTTGCTGCAAGGCTTAAATGAAACCAT
GGATCCAGAGAGCTCA[A/G]CAGCAGCTGGCACGTGGTCAGCAA
ATCTGTAAGCCCTTCCTTCAGATTCCTCATTTTATA
ATATAAAGAGTGAATGAGTAAGAGGCACCCAGTAGAGATTGCA
AACATGAATGCCTTCAG[A/G]GTCCAAGCAAGTCAGGTAAATTG
GTGCAAGACAATAGGAAGCAGGAGGGGCTACAGCAAA
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TGTGCCAGCTGCAGAGCACTAATTAATTAGCTAAAGAGAACCAT
CTCTGACGTGCACTAA[A/G]CTTTTCATGTTCTGCCATCACCGCCAC
CAACCACAGCTTTAATTAAATCTGGGCTTGATT
TAGATTGTTGTAAATCCATATCAGCCCCCACACCTATCAACATTG
AGGATTTTCTTCTCT[A/C]GAACTGTCTGGCTCATTCTGCAGGTGA
GAGCTTTTGTTTCTCTCCACTGCAAGTATGCCT
ATAAAACTAGGAATCAGACTTCCTGAATTTCCAATCTTTCATTTTC
TGCTGTGAACCATG[A/C]TGTCCGATCTTCCTGTTCAAATGAAATA
TGGTGTTTAGGGATCAATTCAGAGCATTTTGA
TGGTGTTGTGCACACAATTTGGCTACTGTGATGGGGACATTTGTC
CAAAAAACATTTATT[A/G]AAGACTCTTTGGGCCAGACTTTGAGG
ATTGTTGTTGTTTAGACACTAAGTCATGTCTTAC
ATTTCTGCCAAATAACCAAGAAAATAAATGCATCATTCTTCGAG
GACAGAAAACATGTTG[A/G]AAATCAGGTAACTTAATTCAGATA
TGAAATAAATCTAATTGATTTGCAATACTCTCCCTG
CAGGATTCGGACAACAGTTGGTGGCACAGGTAGCAGGGCCTGTC
GTCCTGTCGTCCTGTC[A/G]TCCAAGCAGGAGCCTGGTAGAAGCC
AGTAGGAATTAAACAAGAGTAAAATGTGGCAGAAC
TGCCTGCAGTACTGACCTGGAAGTGACATGGAAGATAAAAAGA
CAGTAAAGAACAGGGGT[A/G]CTATTTGTACTCAGAAGAGGCAG
AGGTGGAAACCCTGTGGAGTAACTGAAGAATGTGCTG
ATAAATCACTTCATTAAAAACCTGAAAACAACATTATTGTAACA
TAATGGCCATTCACTC[A/G]TCAAATATGTACTGAATACAAACAC
AATGCTACATGTGGTGCGGGCACTAGAGGCCAAAA
TAAAAGGGACTGAACAGGAGAGGTCAGAGAGGTAGGAAGAAA
ATTCAGTGTGGTATCCTG[A/G]AAGTTAGATGAAACATTTCTTCC
TAGGAGTGGGGATGTATTCTATAGGGCCAAATGCTTC
CCCCTGGAGAAGGAAAAGACAACCCACTCCAGTATTCTGGGGCA
GAGTTCATATTTTAAA[A/G]GATCAGTAGATTTGAAAGCTATTTT
TTAGTATTCTGGGGCAGAGTTCATATTTTAAAGGA
TTGGCATTCAAAAGACTGGCTGAGTGTGATGCACAGGAGTGTCA
CTACAGCCACGTGAGA[A/G]GACAGTGTGCAGAGCTGTCCAAAG
GTAGCTGGCACTTGAACTGCTGGCAATAGCTCAGCT
AATAAATGCTTTTAGATGAAGACGAGGAACACAAATTGATTGA
CAAGCACTATCTCATTA[A/G]CCTTTACAATGTTAGTGAGACGCA
GCTGCCAGGTATTACTAGTTTAATTTGTATGCTTTC
GAATTCATAACTGAGACTTGGAGACTTAGAGGTAGAAACAAGT
AGGCAGAGATCTAAGTC[A/G]TATGGAGTTGAGCCAAGGTCAGC
CTCTTGACAACCCTAGATCCATGTAATCCATGTTCTG
CATCACATCCTAGTCTATGCGATCTTGGTGTTCTCACACTATGTAC
GCTGTAGAGCTGTT[A/G]TGAGGGGCAGAGAATACATACACCTG
GCGTTCAGTGGTATTATAGCCTCAGGATTAGGTG
TAGCAGCAGTAGCAGCAGTATTCTGGTAAGAAAGGAAACCTCCC
TTGAAGAGTTGCAGTG[A/G]AGGGGAATGAAGCTTTGCACACCA
TAAATAGTGATTTTATTAAAATGTAGAAAAATCGTT
GACGATCAAGTGTGTCTTTATCTCACTGAGAACCTTCTCTCTCGTC
CATCATGTTTTTCC[A/G]TTCTGAGGAGGCCCTGACTCTGCCTGGA
GGGCAGTTTCTCTCTGGAAATACTTTTCTCTT
TGGAGAAGAGGCAGGGCAGAGCGGAAACTGGAGAGCCTTCGTG
GAACTAAAGGAAGAGAT[A/G]AGCTGCTGGCTCATTCAGTCCTG
CCTACCTTCCCAACATGCAAAGTTAAGATCAGAGAAG
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TTATTGGTCCCAAGGGCTCTCTTCTCTGAAGGGAAGTGTAGCCAA
GCGTGGGTTTCACAG[A/C]CATGGGTGTTAGAGGGCTAGCCCAG
GGGCAGTCCCTGTAAGGACTGGAGTGATTGTTCAG
TCCTAAAAGTAAACCTACGGCTCAGTTTCCAAGGAGGTGGGAGA
AAAGAAGTGGGACAGC[A/G]AATATGAGCATGGATATTATTCAC
CCACTCCAGTACTCTTCCCCGGAGAATTCCATGGAC
ACTTGCAATTCGAGGTGCGGCCAGGGAGGGTGTTGTGATTAGCT
GTTGGAGTTGGCTGAG[A/G]CTCTTAGGGAGAGGTGGTGACACT
GGGGTCCTCAAATCCTTCGTTTTTCTAAAAGGGGCA
ATTTGGTGACTGAACAACATCAGCAGACTGTGAACACTAGTGTC
CTAGTGATGGACACTT[A/G]GCATTGTCCAGGCTTTTGCTACTACA
GGTCATTCTGCCACGACTGACCTTGTGCATATGT
GTGTGCTGCAGTCCATGGGGTCTCAAAGAGTCGGACACAACTTA
ACTGAACAATAACAAA[A/G]CTCCAAATGTAAAAAGTGAAATGT
AATACTAGAAGAAATCATGGGGCAATGTTTTATGAT
AGTCATTCTGACTTCTCATTCCTCCTTCATTTGTTAAGACTTCATCT
CCAAGCCCTGGCA[A/G]TTCTTCCTTTAGAGTGGTGGAGCTTCTGC
TTCTTTGACCATTCGGATCCACTCAACCCTT
CAGGAAGCTCTGAATGGCCAGTTTGGAGAGTTCAAATGGGTGCT
AATGCTAGGTTGCTTC[A/C]GTCATGTCCGACTCTGTGGGACCCTA
CAGACTGTAGACATTCAGGCTCCTCTGTCCATGG
CAGCTGCCTCCTTGCCCATCCTCAAACCCAAGTACATCCCTGCAGC
AGGGCTTAGAAGAC[A/G]TGTTCCCCAGTCTCATGACTTGCTTTCT
TTATGGCATCTCTGCCAACATATGACTTCCTA
CTGAAGCTTAGTGAGGTTGAGTGACTGGCCTATGGCCACGTGGC
CAGTGACCAGGTGCAA[A/G]AGGCAGGAGCTGAACTTCGGTCTG
TCTGACTCACCAGCCCAGCTCTAAACCGAGCATGAG
TCTTATTGTTCCCATTTTACAGATTGGAACTCAGAGAGGAAAAAT
ACCCTACCTGAGGTT[A/G]CATGAGGGGCAAGCAGCAGAGCCAG
GATTCAACCCCAGGCCTGTCTGACTTCAGGTCTTT
CTAATGTAGAAATCACCTCCTAGAGCTGTAGGGATTACATGTCCC
ATTGGTCTAGAGACA[A/C]CTGGCACAGTGTCTGGCACATGTTAA
TCATAATTCACCAACGAACATTATTATTAATTCT
ACCATGTCATTTTGCATCTGAGTTGTGGGTTATGTCTTTGACATG
GTGTTTGCAGTTCTC[A/G]TGTGTATGGTCTCTATTAGTTAAATAC
ATTCTACGTCTCAAATGAAAACCAGACAGGGCA
CATTATGACCTTAACTAAATTTCAGCTTCTAAAAAGTTGACTCTG
AAATCTGACTAGCTC[A/G]GTTACCCTTTCTTCCTGACACCCTCTCC
ACCCAACCTGGACCTCTTTCTCTTTAGACTTC
TGAGTGCAGGGGAGCTCAGCTATGAACTAAGATAGCCCTCAGAG
GAAATGCCTCAGCAAC[A/G]TGTGAGTGTGTGAGTGTCCAAATCT
TCTCCAAGGAGGTGCCACTGCATGGCTGGAAAACC
CAATTCCATTGCACCTCATAATCCCTAGACTTCCGACTCTTCCCCAA
GATTCCTCAACCT[A/G]TATTTTCCTGGAGGCTCTCAGAGATCAAC
AGGGTTCAAGGACAGTTGGAGTTCTTGGTGA
TCCCGCTCCCCTTAACAGCCCATTAAAGTGATGCATTAGGTCATCC
AGGGATTTACCTAG[A/G]GCAGAGTTTTAACTCTAATTGACAGCG
ATTGCATCTGCCTGCCCGGCGAGCCTTCTCCCT
ACAACAGCAGACAGGAAAGAAGAAATTACAAAACAATGAGAA
AAAGAATAAAGATGTGAA[A/G]TTATCAGACAAAACAATAAAA
ATACAAATGGCAAAGAAAACCCAGTGTGAACAACATTGC
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TATTCTGATGAGCATGCCCACTGACCACTGGGTTAAGGAAATGG
CTAGCAGGCAGATTCA[A/G]CCTGAGACAGTGCAGAGCCAGGAG
AGGTGTCAGAGTCCATCTTGAAAGATTCTGTAGGCT
ATGCAGCACTAACTGGCAGATCAGATCTATGCCTCACACAGAATC
TGCTGGGCACAGTGC[A/G]TTAGGGAGGGAGAGGGAGAGGGGT
GTGGCCCCACAGGGAGGGAGGAGGGGAAGTGGTCAA
CTGTACCCCAAGATTTCCTCACTGTAGAGAAAAATATTTTTCAAT
GTGGCAAGTGGAGAC[A/G]GCATGAAGCCTGGAGGCACACAGA
TTGGAGTCCAAATCCTGACTATACACTGTGTCCCTA
TGGAGCCAAATCAGCACCTGAGGCAGATTTGACAGGTGGGTGGC
CCTCTCTTCAGGCTGT[A/G]GGGAGCAGTGGGGTGAGGTCTCCCC
TCAGGTTTCTTCTTGGAGCTGGAGGGGCCTTCCTT
CACCAGGGAAGCCCTTAATACATATCAGTTGATGTGAATTTAGT
GCAAAGAGTAGAAGCT[A/G]TAGAGAACCTGGAAGGCCCTGGG
GAGGGAAGGAACCCACCAAGTGGAGATGGAGCCGAAG
TCTAAAGAAATCATTCACTGTTTATTCCACTGACACCAAACATTT
AATCTGGCTACCCTG[A/G]GCCCAGGCCCCTCAGATGTGGGCTTCA
GCCAGGCAAGTGGAGAGGAGGCGCAGCTGTGGT
ATCTTTAAATTAGAGGACAGTACAGCATCACTCCAGTTCAAGCAC
CAGGTCAGCAGATGG[A/G]CTGAGGGAGTTAAGAAAGGATTGC
TAAGGCACGGTGCACATAGTGAGAGGCCAAAGGTAG
GAGGTGAGTAACTTACGCTTCTATTCTGGAAGAAGTGAAGAAGT
GAAGCCTGTCCACCAT[A/G]CACCAATGCTGATTAGAGAAGCACC
TGAATCACTGCTCCTGCTTTCCTTACATTCCCTGC
CCACACACAGGCTTGTTGAGATGACTAAAGGAAATAGTGGAAA
GCACTTAGCCCAGGCCC[A/G]GCACACTGTAAACCATAGTAATGA
GCCGATATCTACTGAGACGTCTTCACACTGTCCCCA
AATGGGTTAATGAATACAGTGATCTCAGAGCAGGTCACTCAACA
AATACTTACCCAGTGC[A/C]TACTCTGTGTCAGACACTGGGGGAT
CTAGCAGACAAAACAAAAGTATTCCTGCCTTCATG
GACTCTTCATTTTCTCATTTTCTACATCCGATCTATAGCAAGTCAT
ATTGCTCGACCAAT[A/G]AAATATATCCAGAATCTGACCTCATAT
CACTACCTCCACTCTTCTACCTTAGTTCAAGCC
CAATGTATCCTTGAGGAAAAACAGAAAGTGCAAGACCAAATTC
AACAACCTCACAGTCCA[A/G]GGAGGCAGGAGGGAGATGACAA
CATGGATCTTAAGTTATTTGGTTACTGTTCTCAAGCAA
TTCACTGCCAGTCAGTCTTAGGCTTGTACCTACCTCCTGGTCAGAC
ACAATGATAAGCAC[A/G]TGGTAAGTACTCAATAAACACTTCCTG
AATTAAATATCCAGTATCAACTTTGAACTGGGT
CCACCCATGGGGAGGGGCTGTGTGAATCTGGACAACTTATCCAA
ACTCTCTGAGCCTGAG[A/C]ATTCATTTCTATAGAGTGAAAGTTTC
GATTAAATGATCTGGAAGTACACTTCCTGAATCA
TTCATCTAACACCCTGTAGTTATTGGGAGGAACTTTCCTGTCGTCA
GGTGAAGCCCAATT[A/G]TTGAGACGAGTATGGCAGGATCAGAG
AGCCTGATGCCATTAAACAAAGAAATGACTTAGT
TCTGTGGGTAAGCTGATCTCAGCCAGACCTGCTCCTATATCTGGG
GGGTGTGCTGAGAAT[A/C]ATCTGCTCTGAACTGTACTCAGTTGA
GGAGGCTCTGGTCTTCACGGCTGTCACCCTCTTT
GGGGGCTTACTGCTCACTGAGACAAGCAGAGGTCTGGGTTCTGA
TGGTGCAGGAGCATGA[A/G]GACCAACCAACCACAGGGTCCGAG
AGGCAGAAAAGATGCCGACTCTGTATCAAGGTTCTG
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CCCTGTCTCCCCTCTCTCCTCCTCCACACTCCAGATTGAGTGAGGAG
GTGTCGGCACCCT[A/G]GCCGTGAACAGGCAGGGCACTGCCAGTG
CTGGGTCACCAAACAAAGCTAAAGAGAATGAC
GATCCATGAAGCACCAACTCTCCTCCAAAATGGAGGCTCAGAAA
GCATTATGCCAGCCCC[A/C]CCATGAGAAATAACAAAAAGATCTG
CCATCCCAAGATTACCCAAAAGACCCACCAGCAGA
TGGGCAAAATATCCTACAAGCTGGGAATAATATGGGGAGACAC
AAACTCACCGCCACCCC[A/C]CTCTGTGCCTACATGTTATCATTTGC
TCTTAGGACACTGGGTCGAACTAATCCAGCCTCT
GGTCTTTCTTCAGTGCCCCAGCATTGTCCGAGTGCACAGGCTTTCT
CCTTCTCCCAGACC[A/G]TGCTCCCGTCTGGGTCTTTGTTCAGGTAA
AGCCTTCCTTCTCCTTGATCTTAATACTCCA
TCTACTCATATCTTCCCTCAAGGTTCTTGGGAGAGGAAAAGATAA
TATATGTTGTGAATA[A/G]CCTGCAGGGCACATAGTAGGCATTCC
TAGATGGGAGCTGCTATGGTTCACATTCATCTAT
GGCTCCTAATAAGGGCCCACTCTAGGCACTTGGAGCTCTCTCCAA
GACCCCCGGATGGTA[A/C]CTCTTCTTCTCAGTCTGGATAAAATGG
AGTGGGATTCACGCCAGGAAGGAAACAAACCCA
CTGCTTCAGCAGGTCTGAGGTGGGCTTGGAGTCTGCATTTCCTTG
CTTCCACCTGATGAC[A/G]ATATTGCTGATCTTGGGCACCACAGGT
GAGGTGCAAGGACCTGAACTCCCCCCTTATAGG
CTTTACAATCCAAGTCAGATCATGACTTGGTCTCAAAGATAAAA
ATTAGTTTCAAAGACA[A/G]TATAAAAATAGAATGAATGGATAC
AAAGCAGGGACACTAGTAGGAGTAAGGATAATATGA
TAATTCTCTCAAAAACGTCATCTGTAAATGAAATGCTCAAGTTCA
ACTGTTTTAATGACA[A/C]ATGGGTGCTTTTTTAAGTTAAGTAGG
CTTGGAGCACTGTGCTCGCTGGTAAGCACAAGCG
CCACACATTTCCAGGGAGCCCCAGACACAGACCAGTTAGGGAGA
GAAGTTGGGGTCTGAG[A/G]AGATTCAAGAAGGAGAGACCTAC
TGACAGGTTGGTGCAGAAGGTGCCCTGTGGATACTCT
GGGCTTCCTGATGTGGGCAACCTCCAGCACTCCCGGTGAAGAGAT
ATTCTCGCCTTCTGC[A/G]GCTGCAAGGGAGAAACAAACTGCACA
GCTCAGAAAACAATCCATCATTTTGTCATAACAT
CAGGCGCCACAGGAGGGCGCCAAACCCTTGTCATGAATCCTAAA
GAGGTCTGGACCGAGG[A/G]GAGATCTGGAGGACAATTAAAAG
TTGGAGAAAGGAATAGAGTGTGGAGAACATTCCAAGC
CTCATTCAGTCTCCAATTCTTGCTGTGGACCTACTATGTGCCAGGC
ACCATATGGGGTAC[A/C]AGGGACACATGAAAAAGGTTGTCTCT
ACCCTCCAGGAGCATACTGTGTGGGGAAGAAAAT
AGCTGGGGTTTTAGCCACAGGAAGAATGTTGGAAAGGTATTGA
GCAAGGAGACCCCAGGG[A/G]CTCCCTCTTCTTGGGGTGATCTTG
GCTCTGCCCACCACTAGCTGCCTGGGGAACCTCAGG
CACAGAGTGACTGCGACACACCTCAGGCCCTGAGTTGACCCTTGT
TCTTAGAAAGCTCTC[A/C]TGTTTCAGTCAGCCTCCACCGCAGGAG
AAAGAAGGGCAGTGTCTGAGTCCTGTTTGTGTC
TGGCTCAAATGGGTTTCTGGGTTGGAGGCAGGAGGCCTTGTGAG
CTACCAGTGAAGCCCA[A/G]AGAGTGGCAAAGGCCTGCACAAAT
GCGCTAGGTTTCCTTCTCAGCTGGTGGAGTCTGGTG
CCTTTACGGATAATAAATTGAAGCACAGAGAGGCTAAAAAGCTT
GCCGGTTGTCACACAG[A/C]TGGGAATTGGCAGACCTAATTTGAG
CCCAGGCTGTCCGACTTATCTATGCTCCTAACCCC
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AGACGTGCCCTCACTAGGTTGGAGACCAGATGACTGCCCCCTGCA
CCTCCTCTGAGTGTC[A/G]AGCAGCCCCAGCATGCCCCACTTTACT
GCAGGGCCCCACAAGGCAGCCAGAGGGCACTGC
GCGTGGGCACCCACCAGCCCATCCTTCCTGCTGTGTCCCCTACTCTG
TTAGTGGCCACAA[A/C]ACAGTCTGTGGCTGAACCTGGGAGTTTC
CTAGATTCCTGAATTTCCCGGCTCTCATCAGT
CAGAGATACACTAGGGGCTGGCTGAGAGTGTCCAGGAGAAGCT
AACCATGGAAGAGAGAG[A/G]CCTTTTTTCCACGCTCATCAGCAT
CCACAGCAGGTACCATTTGGCATTTTCATCCTCAAG
GCTATCGTGACCGATGAAGACGTAGTGCTAGTACAGGGAGTATG
GTCACTTTCCTGAGTC[A/G]CGGTTTATAAGTTCCCTGGGGGTTGT
GCTGCATGGAGAGGAGGTACGCACTGAAAACAAT
GAAGAGTCTTCTGCTGAGAGAAGTCAGGCTTAGCAGGAAATTTA
CATCTATCAAATGGGC[A/G]ATGGTTGGGAAATGAAGCAAGGA
GGCCACTAAACTGGGGTGGCTTTGATGCCTTAGCAGC
ATCAACTATACTTCGACAAAACTAAATAAATAAAAGAATGCTCC
TCTTAGCCTCCCCGTT[A/C]ATAACAGAGTTGTTGGGAGTGCGGT
GTAGAAGGCTGGGTGTGGGAGAAAAATGCCTGCTG
TGCATCTGGAAAAGGCTCTTGTGTTTGTTCATTATATGTTTCATTT
ATGTCTTTGCATTC[A/C]GTAACTCCTTTCTTGTATGGATGATGAC
CAAAGTAGGATCCAAGCATTTTAGAGCTGGAA
AGGCCAGCGACAGCCTCTCAGCAAGACAGAAGCTGGGACATCCA
GCATCCAGCCACGGGC[A/G]GGCTGCTGTGGCTGCTGAGCCTGAG
GGAATGCCATGGGCGAGGAAGCTTAGGTGGGGAAG
GGCCTCTCCAGACCTCAGTTATTTCATCCACACAATGAGGCTGGA
GATCCCTGCCATGAT[A/G]ACTGGGGGAATATGAATAGATGTGC
TTTGTAAATGTTAATTTTTTATCTAAGTACAAATG
GTTTTTAAAATCAATTTCTCACTCTTAGTTTGCCAAATTCAATGTG
GATAGTAGTAGTAA[A/C]TTAGGCAGAGCTTCCTCACTGGAGGA
GTTTATGTTCTGTACACTAAATAAGCTAGAGGTA
ATTAACCTTCCTGCTGTGCTGCTTCAACTTCTTTCACTTTGTCAGCA
ACAGGATCCCGGG[A/G]GATGAGAGGGTTCTGGAGGCCCCGTCC
AGCTCTCTTATTCTCTAGAGAAGAAATCCAAGA
CTGGCCTTGGTGCAGCAGAGCCCTCTGCACCTATGGGAGGGCTAG
AGCCTCTTGCAGAGT[A/G]TCACTTTTTAAATGGACCCCCCTACCA
GGAGGATTCTGCTCCTAACAGCCAAAGAAGAGG
TTGATGGCAGCTCTCAAAAATCCCCACCCTTCACAGAAGGATATA
CCATCATCCAGGGGG[A/C]CCTTTGCCACAATTACAAGACCCAGA
CAATTGAAGCTTCACCTCTGCCACCTCACACCAC
CGAAAGTAGTCCTACCTAGTCTTTATCACAAGGGCCAGGTTTTTT
CCCTTGCCAAAGGGG[A/G]AGAACCAACATTTTCCTTAAAATCCC
GACAGTTTCCCCAAACCTCCATTAGCCTTGTTCC
GAGAGAAATTGGTTTAACTTCATTCAAAATAGTTGTAATTGAAG
TTTTCTTGGGGTAGGA[A/G]TGGATGATAAGTGAAAAAAGATTG
AGTAACACGAATTTAATGTCTGGTACATAGAAAGCC
GAAACAATGTCTGTAATAACAGAAGCACTAAAGACATTTCAAGT
GAGAGTCCTCCGAATA[A/G]TAGTGAAAAAAGCAGAATACAAA
GGTATGCACATTATGATCACAGTTTTGTATCAATAAA
TGCTGTAAGAGATGAACCCCTTGAAACATATCTTTCATACAGAA
AACTCTGAGGTACAGT[A/G]GGAAATGCAAACTTGGGTAGAATC
TCCACCTTACCGTTATTTAAGTCTGCAGACTCCGGG
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ATCCAAAGGATTTTCTACTTGGTTTACTCTGGTGCTTGTTTTTGAG
ATCATGGTGTACAA[A/G]TCTATCTTCTGGGTCAGGGTCGGGGGA
GGAAAGGGCCTAGTATAATGTCAAATCCCAGTC
TGCAGTAATCCAGGTGAGAAAACAATATGACAGTAGCAAACGG
GGTGGAGAAGAAATACA[A/G]ATCTGAGCAATACTGAAGACAT
ATTGTTAAGACTGTAGAGTAATTGAATGTCAGGGAGAC
GCATCACAAAAGCTAAGGCAGAAATGTGCAGAAGCAGATGGTG
CAGAGACCAGATATGAT[A/G]AAAATGATATGAGCTATTGGTTT
AGCAACAATGAAGTCTCTAATAACGTTGATAAGAGGC
ATACAATGGGTCCTCATTCTATAAAATTACCCTTCCTCCTCTTCTGT
GGTCATGGACTCC[A/G]TGCTGGCATCTGCAGGATGCTGGCTTCT
AGGTTCTTAGCCACCTGAATTTGGCGAACTAC
ATATGATAGCTCCAAGTAATATAAGAGCACCTAAACAGAGAAA
AATTGAGAAGTTAAACT[A/C]AAATTACCTCTTTGATTTCACAAT
ACTCTGTATCCTTAGACTCAGAAGAGGCCCCACCAC
ATCATTTCCTAACAGAAAAGAGTAGTGAGACTCAGGTGGAAAA
ATATCCCCGAACCAACT[A/G]ACTAAAAGATTTTTCAAAAGAAAT
AAAAACCAATGGTTCATATCAGGTAGAATGCCATCC
CCTCACTCAAACTTTTATCAACCATGCCTCTACAGTTTTACCAGTC
ATCTTAGCCTATCA[A/G]TTGAGAATTTCTCTATGGCCTAAAATTT
TATTTGGAAAACAAACACACAAACAACCTTTT
ACACTTATAAAACTCATATTATTATAAGTTTGCATCTACAAACAT
AATATGCATACAATA[A/G]TCTAGAAAAGACTGTGAACCCCTAG
AGGTCCTGAGCCCTTTTTAGGGAATCTCAGGTCAA
TAATGTTACAATTAAATCTCCCTGAGGAAAAAGAAAAAAATTA
ACCATTTTGGCTAAATT[A/G]TCTATCACTCAAAGTCCAGTAATAC
ACCTTCTTGCTACATATAGTAAAATATTCTTAACC
ATTTATGCATAGACTGCACACTGACATAAGTTTCTGAACAGGTGT
CTATTCCATATTAGC[A/G]TGTCAAGCAGTTTTTTAAAAGCAAAA
GGACCAAAAGTGTTCATTGTAGGACTTCCAGGTG
GGAAAGGCCCTCTCCAATCAGAGACCGACGAGGTAGTTTGGAGA
AGAGCCAGGGTGACAA[A/G]CGAGACCGTAAAAACTCTGCATCA
GCTGAACGGGATAAGAAGCACCGGACAACTGCTTCC
AAAAATCAGTGAGTCACCTAAGCAGGTCAATTTAGGCCAAAAAC
AGTCGCCCTGGAGACC[A/G]ATTTATTTAGGTTAGCTATTGCTGTT
GTTGTTCAGTCAGTTGCTCAGTCGTGTCCCACAT
ATCTTGTTCATCTTTGTATCTCAATCACTGGCACAGTGCCTGATAT
CCAGTAGGAACTCA[A/G]TGAATGTTGATGAATGAGTTCATAAA
TGAATGATGATAGTCCAGTGTCTGGTACATCACA
CTGTCACCATTTTACATGCTGTAGCCTGGCTAGTCTTCCCCAAAGC
GCACTTCCCATTTT[A/C]CTGATCAACATTCTGGGGTGGGCTCCTA
ATGGAAAGTTTACCAATGGTCCATTTACCAAA
TCTTTAACTTCACAGCAGCTTTCTTCCCCCTCAAAGGCTATTCCTGT
CCTCGTTGCAGAC[A/G]GGGAACTGCTCCCAGTGACGTCAGAGCA
GTCTCCTGGCAACGATTAATGAGGGTTGTCCA
TTCCTAAGCATAGTGTTTGGAATGCAGTAAATGCTTGATAAACA
ATAGCTCCTATGTACC[A/G]AGGAAGATCAGCTCCTGGATCAGAA
CCCTTTCATATTGGACAGGAGCATCTGTGAGACAT
TTTCTTACCCCTATTATTCATTTTTAGTGTATCAGCATTTCTTATTT
GCCTGTGAAGACT[A/G]TTTTTTGACAATATTTGCAGCAGTTTCTG
TGGAAAATGTTTTATTTAAAAAAAAAAAAAA
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ACACATTCATTTTTAGCTATAATGAAAGTTAGAATATGTATAAC
ATTTTTACAGTCAGCC[A/G]TGTGCCCAACTGAAAATCAATAGTT
GTATTAAGAGAGAGGTGATTGGATATTGGGGAATG
GGAAGGGAGAATCTTTGCTTTGCTATTCACTATTTGAGTTCAGTC
ACTTTACTGGGTCCC[A/C]AAAACACAGAGATTTATACTGCAGGG
GTTGCTAGCTCTTGTCACTTGCTATAGCTACAAG
ATAGCAGGCAAGGGTCTAGGTCACAATATGCCATGCTGACAAAT
TTGGGACTTAGCCTAG[A/G]GCATGAAGAGACACAGAAAGGTTG
AAGAGAATTAACACAATCAGATCATTATTTCATAGC
AACAATTAACTCTCCTGCAGCTCCTTTAAAATCTAAAAGAAGGCA
AATCTTAGAGTGACA[A/G]CATTGTATTACAAAAGAGAATATTT
TAATTAAATTGTTTTAGTTTTTGTTCTACCAATAA
TGTAGATCCAAGTCACACAGAGCTCAGCAAAGAGGGCCTTGCAA
GTGAAAGCCCAAGGGC[A/G]AAGCTAAACTCAGAGTTTAAGCAT
TTTTTCTCACCTTAACTACAGCTACTGGAGGGAGGG
ATTACAAAGGCAACGTGAAAGAAGCACTTTAGGACCGTATCCTG
ACACCGACTCATTTTA[A/G]GTATATACTTTCCATTTTATCAACAG
AAAAACTATAGAGTACAGAAAACCTGACAATTTA
AGAAATCGATGGAGAAAAGTTACACAGCAGCTCAGGAGAGCTG
ATGGGTGCTCCCAGGCT[A/G]GAAGGTGGAACTCATGCTCCTTTT
CCATGACTGGGCTCCAGAGAAGCAGTTGCAGCAGTG
TGACTGGCCCTAAATCCCAAACTTTTACTCAGATTCTTTCCATGCT
TCTTGAGTCTTGAG[A/G]GTCAGTGGGTCAGTTGTTGATATTGAC
TGATCATCTCCAGGCAGTACAGTGCTAGCTTAG
GCAACTGGGGAAGAATTACTTTCCCTGTTTAAAAAGCGGTGGGG
AAGGGGAGTAGTGGCC[A/G]GAATGGTTAGGGTCCTAAAAAGG
AACCTGTGATCTCCAAAAAAGAAGGAAAATTACTAAG
GGAAACTGACTTCCCTAGATGATAAGGAAGAGGAATCTACCTGG
GCCAGCCTCTGGGAAG[A/G]AAATGTAACATATTTCAGATTGAG
CTGTTAACTTTGTGAATGAACATCACCAAAAGCCAT
GTGTGTGTCTGTGCCACTGTGTGTCTTGTCCCTATTCTGCTCCACCA
CCCCACCCTCTGA[A/G]GTTTTTGGCTGTCTTAGTCCCAGGGTGTC
AGATGGGCATATGTGCTTTGATGTGTCTACG
CTCAGCCCCAATGACCAATACAAGGTACCTCCCAGTGGCCTTCGG
GTTGCACCGCCATTC[A/G]CTCATCTCTTGATCCCAGCTGGGCACCT
CCCACCCCAGCAAAGGGACGAGTGGGGCACTC
GGGTGGGGAGAGCAGAGGAGACTGGCTGGCCTGGCCCCCACCG
GCTCTCAGAGTCCAGCC[A/C]AGTAGTGTTCAGTGTGGTGGACTC
CAGGGCTTGAGGAGAGCAGACCTCACCTCCACCCCC
GCCCAAGGCTTGCCCCTCCTCCCAAGTCTCCTCACGACCCCTTGGG
GAGGGGCAGAGATT[A/C]CAGCCCACCACTAACTTCTCTCATGCG
GGCGTAGTCAATGAGACGAGCATAGGCACTGGT
GACGACCCCTGGGGTTGAGCCCTGCAGGAGGTGGGAATTTTCCTC
CCAGAGGTGGGCGGA[A/G]TGAAGCTGCCGAAAATGGGACGGG
GATTAGACCTGAGAGGGGACCACCAGCGGGCTCTCT
ATGGGAACAGGAAAGAAGAGGAGGTCAGAAATGGTGGACAGG
TACTGGGCAGAGACTGGG[A/G]TGCAGATGGGATAGGGGCCAA
GGCAGTGAAGATGGGGGACAGAACAAGGTGGGAACTAGA
CTCTGTCTTCCCCACCCCTTGCCAAAGCAGCCACCTACTGGGAAAA
GCAGCAGGCGATCA[A/G]TAGTCACTAATCACTAATCACTAATTA
CTAATTAGCTGGGGGAGGGCAGGGGCGGGGCCC
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AGACAGAGACACAGAGATGGAGACAGGGAGTGGCGTGTGTGT
GTGTGTGTGTGTGTGTGT[A/G]TGTATGAGAGTGAAGAAGCTGG
GTAGAGGAAGCTGTGGCCTGAGACTAGCAAAAGGAGGC
CCCACAAGTCAGGGGCTGATGGGACCTGTTGTCAGCAGGAAGAA
CAGGTTGAGGGGCGGT[A/G]TGAACAGGACGTGTTCAGCTTGAG
GTCCCCGAGAGCCTTGGGACCCAGTGACTAGAGAGT
TCTTTGTATAGAGGCATGAGGAAAGTGCAGGTATGCATCAAAGT
ATATGTTCTCACCAAA[A/C]AACAACAACAACAACAAAAAAAAC
ACGTAAATATGTGAAATGATGGATGTGTTAATTAAC
AAGTGTTACTGTGGGGTGGGAGGGCTCACCGCCAGTGCCACAGG
CCTCCTCGTCACTGCC[A/G]TCCATGCAGTCCGCATCTGCATCACAG
CGCCAGCGCAGCGGAATGCAGTGGCCACTCTTG
GGTGACACTCAGCAGCAGATGGGCGGGCGCTGAGGGGCTGTGTC
TGCCTCTGTCCACAGT[A/G]TACAACAGCACCTGTGATGACCGCG
AGTTCATGTGTCAGAACCGCCAGTGCATCCCCAAG
GTCTTCCTCTACAGCCCACCTTCCTCTTCTCAGCTTGGACACAGGAT
GAGTCCATTGTGT[A/G]TTAAGTGCCTTCTGGGTTAGATGCTTAG
TCAGCGTCCACTGTGCTGGTTGCTATGGGGGA
CTAGAAGCCAGGCTTCTGCTTGACCTCCTGGGGCAGGGGGCCTGG
GTGAGGAGAGTAGGG[A/G]TTCTGGGAAGCTCTGTTGAACTCAG
GGCACACCAGAGGTGTTCACAGAGGTGTCAAGGTT
CACACTCGGTGCTCAGTACTGTTCCCACTGTGTGCACCTTAACTCT
ACCAGGCAGAGGTT[A/G]CAGGGTGCTAGCGAAGGGGCCAGAT
GAAGCCTGGAGAGAGACTTTGGTCTGCCATATTTT
CCTGACCTGGTCCCTGGACTTTTTCCCTCATAAACGTGTCAATTCT
ACAGGCAGGAGTGA[A/G]AACAGCCCTGCCAGCTCCTGTCCCCAA
CACTCATGCCGCCATCTGCCTTCAGCTGTCAGC
CTGCACATGGCAGCGAGGAAACCTCCGTGGCATACACGGGCTCA
CTCGGGAAGGTATGTC[A/G]GCCTGAGGTGGGTAGACAGCTGGG
ACAATAGACATGTGACTCTGGGTACAAGTGGAACAC
GCCCAAGACTGTCCCAGTGTTGACTCTTGAAGTCCCCCGGGGTCA
GTCTTGGACAAACGG[A/G]ACAGAAGGTCACCTTAGATACATTA
TGCAGGTAATGGGGGCTGTTATCAGGCTTGCTTGG
GGTAGGGAGGAGACCACTGGGCGGGCCTGGCAGAAGCTTTGCT
AAACGGCGTGTCTGCAC[A/G]CTCCTGTTTCCTGCTGGGTCCTGAC
TTCAGCTCTTCTTGTTCTACCAGCAGGTCTGGGGA
TTCTGAGGTTGCCAACAGAGGCCTGAGGGAAATAAGATTTGCTG
TAGTCACTTTATCTGG[A/C]GCTGTGTATGGGGGTATGCTCCAGA
GGTGCCCTCGGAGGCCCTCAGGTTTCTCCCCGGTA
AAGACTGTACCTGGCACATTGCAGAAATCTTTTCTGAATGAATG
GATGATAAGCACGTGT[A/G]TAGATACATCTCTAGAGTGGATCCC
AGGTCTGGGGCTAGGTGGTAACGTTTCCACATTTC
GAAAGCTTGAAAGGTGCAAGACAGGATGCGGGTCTACAACACA
CCTTACGGCCTCAGGGC[A/G]TGGCTGTGGGCCCTAAACATTTGCT
TCTGCCAGACTTTTCAAAACTCATCTTAAAAATTA
GCTTGTCTCAGGCCACCTTTATGTCCCACTTTTCGGACCCCAGTGTT
TGGTGTTGAAGAT[A/G]AAGAAAGCCATGCAGAGGGGCCAGAT
CTGGCTCTTTTTATCCATCCTTTAGTTAGATGCA
AATCAAAGACAGGCCTTAGCCTTCAAACTCAGCTCTTTTCTCCACC
ATCCCGGACAGAAA[A/G]GAAGTTCTTCCCACATCTCTCAGGTCCT
TGTGCTGCCCTGGTGTGTGCCCAGTCCCCCAC
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AGTGGGGAGGGCTGGCTGCCTCCCTGTCTCCTACCCATCTCCACAT
ACCCCCTTGAGCCC[A/G]TATATTACCTGTTATCAGACAAGCTGCA
CAGTGAACTGAGTTATGAAGCTGAGCCTCCTG
AATTAAAGGCTCGGGTAGAAATATGCATTCTCTCATCTTATAGTG
ACAACCTCAGGACTT[A/C]ACACATTGGAAATAACCCGAGTGCCC
AACAATCCCAGTAGACTATGGAGTCGGAGAAGGC
CAAAGGGAACAGGACACTTACATCCTGCAAACTGCCTTCTCTGGA
CACCACTTCCGCCAG[A/G]CCTCATTCAGGAGGGGGTGGAGCACA
GTGGTTATGAGGGGGCCCAGCCCAGACTTCCTGG
GCCCCCCACTGAAGAAACTGAAACAAGAGGTGGGTTTTCCAGGG
CAAACATCGGGGGTTA[A/G]GGCAGCCATCCCCAGCCCACTCCCTT
CCCAGTCCTCATTTTCTTATTTGGGGCATCCACA
GGTATCCTCCCTCTGCCAGGGCTACCACAACAGTTTCCCAGGAAC
AGGTCCCCATCCTCA[A/G]CAAATAGGGTGCGAAGAGTAGAGGA
AGGCGGGGTACCCCTCCCATGCCTGCCTGACCTAA
ATAAGATCCCACAAGCCATGTGTGGTACAGAGAAACAAAGAGG
CAACCTACAAAATACCT[A/G]ATCAATACTCCTCATAGTCATCACA
AACAGGGCAACTCTGAGAAACTAACAGCCAAGAGG
TTATACCCTCCAAAGCTCAGTCTCTTCTCACCATAGAATCCATCAG
AAAAACAGAGGTAA[A/G]ACTTACTCCGAGTCACAATGACACTG
TACTTGGTATCTTCCTCTAAAATCTCAACTTTGA
AACAAATTTTGTAGCAAAACCCAGGAACACTTCTACTGCTCACAA
CATTATTCTCCTGGG[A/C]GAGCAGTTACCAAGAAAAGACCAAA
AGTCAGAGAATTCAACAGGATAATGATCTGCCTCT
AAAAAAAAAAAAGAATTAGAGTACAAAGTAGCTCCCTGGACCA
GGAATAAGCTATATGTT[A/G]TTTTCCTATGAGACAGTACAGTGG
TATAACCCTCTGCTCCTTTAAGAATACCTCTTAGAG
GAGAGGCAAAGTGGAGGGAGAAGGCAGCCTCTGTTCCCTTTCTG
CTCCACCGTTCTTCTG[A/G]CTTTCCTCCCTTCCCCCACTCAGGTTCA
GCGATGCAGGAGAGGAGGATATGGCTGTTTCA
TGGTGTCATCACAAACTGTACGTGTCTCCCGTCCCACTTACCCCCTC
TCCCGCATGCCCC[A/G]TGGTGTCCCTTTCTGCTAATCTACTGCTGT
AGGAAGGAGGAAAGTTAGACTAACAGGCTT
ATTTTTGCAAAGAATCCACTGAGAATTCAGAGTCCCAGAAGCAA
GGTCTATGGAACATCC[A/C]ACTTCATTCCAATGTGTCTCACAGGA
TATTCTGAATGAGTATGTTTGGGGAGGAACTTCT
GTCTCTCTCTCCCCCTCCCACCCTACTTGATAAGGATGGTAAGGAA
GGCAAAGGATGAGG[A/G]GGCAGAGGGGCAGCAGTGAGGTGT
AGACATCTTGAAGGGCAAGGTCTAGGTTGGGCTGTT
GGCATCAGCGTTGTTGATCCAGGCTTTTGTGAGAGGGTGGAAGG
TAATAGGGAGGGGAGA[A/G]GAGTTTCATCCCCACACGTGGCTC
CTTGTGCCAGCTGCTGCTGGGGTGGGGGGAAGAATG
ATCAAAGGACATTATTCATGTTGGACCTTTGCTGAAGCCTTGCTT
CCCTGGTACTAGGGC[A/G]TGGGGGCTGGGATGAATGGGGTGGT
GGAGGGCAGGAGGCTGACATAGAGATGGGACCCAG
GTGTGCTTGTCTGTGACCACACACACACGTGTGCACACAGAAAA
ACACACAAACACACAC[A/G]CACATACCCCTCTTTCTCATCTCTTTC
CAGCCTCATTGATCCCGGCTTACAATTGAGCCG
AAACTAAATGGAGAAAAGCCAGGAATTAGGCCAAGGTCTTATT
GATTCAAGGCCCTCTTC[A/G]GCATCAACCTCCTTCCAATAGGAAG
AAGAAGGCCAGGATTCCTTCACACATTCTCCAAGC
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GAACTAGATTTGGAGTGCTTCTGGATTGGTGAAAATGTAGAGAT
TCAAAGAGAGAAACGT[A/G]GCATGCTCAGAGAGAGCATGGAA
GCTCCACACCCCTTTCCCCATACCTTGCCTCATGCAT
TTTTTACTATGACGATCACAGGTCATGAAGGATTTTTGGCTGAAT
CTTTATGATATTCAC[A/G]GGTCATGACTTCAGGCTCACAGGTTTT
TCAGTCTATCATACTTTTGATTCCCTTTTTGGC
GTAGGTGAAGAGCTCTGCGGGACAATAGCCCCAGGTAGAGAGC
AAGCGTGAATGGACATA[A/C]ACTTGCTCCATTCTGCTGGAGGGG
ACAATGACAGCAGAAGTGATGGGACAGTGACCTTTC
TAGAAAGCAGTGCTGAGACTTTTCATCCCTGACTGACTGCTTCCTT
TCTTCCCATTAGTC[A/G]TTTAAGAAGCAAAGTGTGTAAAAGACC
ACAGTCAACTATCTTCTCAGCTTTTCAAGCCTG
TTCATCCCTGGGGACATCTGTGGATCATGCAGGAAAACCAATCAT
CTCCAGACCCCACGC[A/C]CTGCTTCCCTGAGAGAGGGAGACCCTC
ACCTGAGCTTTCCTGTCGAGAGCACCTCTGGTT
AATGCTATAAACAAATGGCGAAGAAGATGAATGTGGAGGTGA
GCAGCAGCGCCAGCCAGC[A/G]TATAGCAGAAGGCCTCGAAAGT
GAATGCAGTGGCCTGGGAGAAGGGAGCAGCGCTTTGCC
GTTACTAACCTACGGGGACTGTGCTGCTTGTGCTGGGTGCTAGAG
AACTGCTGCCTCAGA[A/G]CCCTGGAGAGCAAGGGCTGAGGCTC
ATCATCTTCTATTTCCAGAACCTGGCAGTGCCTGG
TTTCACCTCACTCTGTGTGTGTCTGTTCCCTTCGAAGCCATGTGGCT
ATACATGGCATTC[A/C]TCATGGGCTTATACTACCTCCTGCGCTGG
TACCAGGAGAGGCAGGTGGTGAGCCGCCTCC
TGGACCAGCAGCCTGACACACCAGCCTAGGTGCCAACTCAGCCAA
TCTTGGCTGGAAAAC[A/G]GTGTCTTCAATAGGGGGACATAGAA
ACCAATTTTTGTTTTGTCCTGAAACCATGCATTTC
CTTATTCAGTGAGTATTACTGACGACGATCCCAGTGCCTGCTTTTT
GGTACTCTTAACCC[A/G]CTTCTCATCAATACCATTGCATTTCCAAC
ACAAAACCTTAAGGATGACAATACCTTCCCC
CCACAAGAAGACATCTTTCAGGGCCCACCCTGTCAGGGAGACTCA
CTGACTAAAATCTCT[A/G]CATCTTTGATCCTGGGAGGTGCAGCT
GGCCCACATTCCATTCTCAAAATAGACAGACAAA
ATGCGATTCTGTCACGGAGACTCACTGACAAAAATCTCTGCATCT
TATCTCCTCGGAGGG[A/G]TAGTTGGGCCAGATTCCAGGGCCAAA
CTTCTGACCCACATGTAACCCAGAGCTGACACAT
GCTCAGTGCCCCTGGTGGTCCAGCCCCATTACTGAGTGGTATTCTT
CTCATCCCTGTGAA[A/C]CCCTGTATGCACAGCTGTTTTGGGATCC
AGTCTCGGGTCCTTCCTCCAGTCTCCTGAGCA
CCAGAAGTTTCACAAGGAGAGTTGAGTCCCTCCCCTGCTCGGCAA
CAGGCCTGACTTGTA[A/G]GATGAATATGGTCCAACCATTTGTTA
TAAAGAAACGATCAAGGGCTTCCCTGCTGTTTCA
GCACACACCTGCCTCTATTAACCTGCCTCCCCCTAAATTGATATAC
TTTGCCCTAGAAAA[A/C]TCCACCCTCTCCTCCCACCCACAGGAGG
CCACTCTGCCCCTTTACCCGCAGTTCACAGGT
TCACTGAAAGATAATTTCTTTAATTGAAGGTTAATATTGTGCTGG
TTCTGCGATACTTCA[A/G]TGTGAATCAGCCATGGGTATACAAAA
GTTCCCTTCCTCTTGAAGCTCCCTCCCACCTGCC
GCACTATGGAAAGACACAAAGTGCAATGTGGTGCTTTTTGGGGG
GAGAGGAACAGGAGGA[A/G]GCGGGATTTCAGTGATGCTCTGC
AGCACAGTTGGTAGGATGTAGAGCTGATGGGCATGTG
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ATGACCACACATTTTAAGCCTTACATGCCAGGTTTCATGGTTCAC
AACTGAATTCTTCCC[A/G]TTTTCTTATTGGAGCCTGTGACTTGGG
TCTCCAAATCTCATGAATAGTTTTACAAAGAGA
CCTGCTGTTCTGCCTTGTCTGAACTGGGGCCCTTGAGTCACAGTCC
ACTCTGTCCACCAT[A/G]ACATCCATCTCATTGCAGCCATTGCCCGC
CCTCCCCGGCCCCTGTGTAGGCTCAGCAAGG
TACCGCTTAAGTACCATCTCTTCATATTTCCCTCACATCCAATTGAT
CAGCAAATTTTCT[A/G]TATTTTATCTGCTCTATACTCCTCAATTTC
CTCTCTTCCTCTCCTAACAGATCTACTTCC
GCGAGTTAGCAGCAGCAGCAGCAGCCCCTCTTTGAGGGCTCCCTG
AAGCTGAATATTGCA[A/C]GGGTTATGGACATGGGCTCCACAGCC
AAGTAATCCAGATTCCAGTTATGCCTCGGATACT
GGCGGTGCCTTGGGGTGAGTAGGAAGTAAGTGAGGTTTGCCTCC
ACCTCCCATCTCCCAT[A/C]TCCATATCCTACAGGATTTGGGTCTGC
TCCCCAGGACTGGGTCCATGAACTGTCACCACC
TGATGAAGAAGTCATGAGCCAAGTTGTGCGGGCAGCCTCTAAAG
CTGGAAAAGGCAATGA[A/C]AGCAGTCTTCCTTAAAGCTCTGTTA
ACACATTGATTTTAGCCTGGGGAGACCCATTTTGG
GATCTCCCCGGGAGATCAGGAACCTGGGGGTGCGACCCCCTACTC
CTACCCAGGCCCAGC[A/G]CTGCTTTCATGCAAATAAGCCCTTTCC
CAAGCCTGCCTCTGGGCAATTCACATTAGGCCA
TCTGCACCCTCACCCCTGCTGAGACAGGAACAGCTCAATGGGGCT
CATACTTCACTGAGT[A/G]CCCCAAGAACTCAGGAGGAAGTGAT
GCCTGAGAGCCAGGATTCATGATAAGGACTTAGAA
AGAACAGCAGTCTCTGCTGGAGGAGTAAAACCACCCTACCAGGA
CCTTTCTCCCTCATCT[A/C]GCCTGGGCAACAAAAGCCTTAAGGAC
TCTGCGACCCCGTGGACTGTAGCCCTCCAGACTC
TCTTCCTCAGCTTCAAAAAAAGTCATAGACTTAAGCAGATGCTGC
TGTGGATACCATCCC[A/G]GTCTTCACCTTCCATTCACTACCAAACC
CCTCCACAAATGCACATGTTTCCACGTCCTCA
ACGCCAAACTCCCAGATCCTAGGGCTGCCCATTTTTCCTTCACTAA
GCCCTACGACCAAC[A/C]AGTCTTTTTATGTCTGCGGTCTGTTTGT
GTGTCTATTACTTTCAGGTCACTCATGGATCA
ACATGGAAAGTCAAAGCTGTAGCCACCTCATCCAGGCAGCAAAA
ACAGCGAGAACCACCA[A/G]ACGCTCACACGCATCCGTGCATGGT
TTCGCTAATACCCACTCTGCATCGGTGCTCGAAAT
GGGATTTTCCAGGCAAGAGTATTGGAGTGGGTTGCCATTGCCTTC
TCCAGACAACCAGCA[A/G]CAGGGCCAAATTGTCAGTCAGGTCTC
CGGTTCTGCAGCAGGTGACAGGCAGACTTGGGTC
ATTTCTCATGCTCCTTGATGACCCCAGACCTTCCCATGAATTTAAA
TACCTCCATTCTTA[A/C]ATGCTGACGATTCCAGTCCTGGACTGAG
GCTTCACTCATAATGAACTACTCATCAACTCC
GATGGAAGCACTCCTGATGGCCTTCCAGGTGGGTTATAAGAATC
AAATGAAATAATATAT[A/G]TGCCTGGTAAGTGGAAAAGTGCTT
TCCTTATGCTTCTGGGATGATGAGTCATGGGGTTGT
GACAGAGGAGCCTGGTAGGCTACAGTCCATGGGGTCACAAAGA
GTTGGACACGACTGAGC[A/G]ACTTCACGTTCACGTTGGTTTCGG
AACTGTTTATTCGTGCAGCCACTCTACTGCCCACAG
CCGCCCAGCCCGGAGACCCAGGGCAGGATGAGGTTGCAAACAAT
TCCAGTCCTCGGGCAG[A/C]AAAGACAGTTACTCATCCCGAGGAG
CAAAAGGAGAGTGCATCTCCCTCGGAGAAGGATGA
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GAAAATATTCTATATTTATTGGAATACATATATAACACACGTTAT
TAACATTCTGACTAA[A/G]TAAGTCAGATTTGAGAAACAGTGAT
GTTTTATGTAAATTTCAAGGCAATAAAATCCTTCT
TTTTAATATAAATGAGTGCAACATGAATAACGGATGGAACAGA
TGTTTTTCACTTTAGTA[A/G]GGCTACTCTTTTAACAACTTTTTTTT
TTTTGATTAAGAAAAATGCAGCTGTGAGGTGCAA
CAGCAGCTTTTTATAATGAAACTCGAATTCTGAAATTGTTATGAA
GTCACAAAATCATTT[A/G]CAGTACAATCAGATGTGTAGAGAAG
ATGGAGCATTGATTTCTTCCTAGCTTATCTGAACT
AAGACAGCCAGGACCCAGACTAGAGAACAAATGACTCTGGTGTT
ACCCAGGGAGCAAAGC[A/G]AAGGCCTCTGAGAAGTGAGGCAG
TGGTGATCTGATCAAGGAAAGACTTCAGAAGGATTAG
CAAACGGAAAGAGGCATGTCCCCCTCCACCAGATGCAGACCAAA
AGCAACAGGCTTCCGT[A/G]TAGATGAGGCCTCTGCCCAGCCTGT
GCCAATCAGGGCCCATGAGCATACAGGCCTTCAAT
TGACCAAGATAACATCTCCCAGGTAGGCTTATTGATGTTGCCCAC
CTTGGACCTGTCTCT[A/G]GTTTGAGTGTGTCTTGGGGCCCCAGTG
TGGTCTGTTGCAAAGAGTTTGTTCTTAAGGACT
AGGAAGCATAATAGAACCCACCTCAGAGGACCGCTGTGAGGAA
GACATGAGGCTTTTCTC[A/G]TCTCAGGAAACCTTAATGTTATTCA
TCTAACTGCTCACCCTGAGTTTCACTGTCCACACC
TTGTACCTTTTTATTTAACCCATGCTAATGTTTACATCATATTACA
GTTGGGTTCATTAC[A/G]TATTAACTACTGGTAGAATCAACATGG
ACACTACGGAAAATTAGAACATTTTCAAGGGAA
AATGAAAATTTTATTCTTGTGAAATATATCCTGAGAGTTTTGGTA
AAAACAGATGACAGC[A/G]AATCACACACACACACCACACACAC
ACACACAGATCTGTCAAATAAATAATGAGAAATAC
ACGTCACTGCTGTCTGTGTTTATGACATCTATCACCATGTACCTGT
TAGGGTAAAGACAC[A/G]GCCCTGCAGGGGGAGCATCACCAGTC
AGATCCCTGGTAGGTTATGTCAGCGTGAGGAATG
TCTCAGGACATCAGATGGAAAGACAGAAAGGCACACAAAGTTA
GAAACTGTCCATCTAGA[A/G]ACATTTTTTAAAACTGTGAAATAA
TAGAATAGATCTTAGGGCAACACTCTCAGCCCTTCC
AAAGTACCTCCAGCAGCTATTCTCAAGGAGAAGGTTTATGTCAG
CACCGCTTACATCAAC[A/G]GCACTCAGAACATTTGTGTCAGCAG
CATAAATGTTGTCATTGTCAGCATCTCTATTTTAT
GCCTGAAGTTAGGGTGAAAAAATAGTCTGATGCTTTATTTATAC
TCTCTTTTGTCTTATG[A/G]ACTCTGTGGGAGAGGGAGAGGGTGG
GAAGATTTGGGAGAATGGCATTGAAACATGTGAAA
GACAGATTTTTTTACCAACTGATCTACCAGGGAAGCCCATGAAGT
CTTGAGTTTGCACCA[A/G]TACCTCCAGTTCCAGTCCTTTCCCAAA
GGGCTCCCTCCTGCCTCTCAGCATCTCATATCT
AACTTTAGTGTAATTTGATTTTTTGTCCCAAATTAACCACATTCAC
TCATTGCATTCCAC[A/G]ATTCTCAGCAGACTTAGTCGTTTCCTTCA
TGCTGGTCAGTATACAGTACTTGCATGGTTC
TGCACAGGAAAGTACCATTTCTCCATATCCTTAAAGGTGAGGTGT
GGCCCCAGGACCTGC[A/G]TCGGTCCATGAAACGTGGGCAGAAG
TGCCATCAAGTGCCACCACATTCCTGTCCCCTGTG
TCACAAAAAAATAAGTAAATCACACATTCATCATGAGAGGTTAA
CTTTCCAAAAGGTTTC[A/G]CTGTCATTTAAGGAATGATTGCTTGT
CATGAAGTGATTTCTGTTCTTAGCTGTGAGTTCC
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CGCGAATGAAGAGAAACTACCCGCGGCGCTTTAGGTTATAGTGA
CACCTGGTGGTACCGA[A/G]TTGTTCTTTTTTTTGTTTTCAGTTTTG
TTTTGGTCTTTTGTTTTAAGAACATTTTCTGAC
GCTTAGCAGATATTGCCTTTTTTTTTTTAACAAATTGAAGCTTTGT
GGAGTCCTCTGTGG[A/G]GCAAGTCTCTTAATGTCATTTTTCAACA
GTATTTGCCCACTTTTTGTTTCCCTGTTGGGC
AGGCAGCTGTCTATGGGCTTGCAAAGTCAGACATGACTTAGTGA
CTGAGCATGCATGCAT[A/G]CATAAGTAAACTTCACTGGCTATAT
TAGGGTCAGACAAAAATATTTAGAATTTAAGACAA
ACTCAGCTAAAGGCTGAGGAGTTTTCAAGGGAAGCAAGAAAAA
TTTCAGATGCCCCAAGA[A/G]AAATCTGACTTGGCTCCATGTCTAC
TTGCTTAACCACCAATGCCTGAGTATCTCCAAGAG
TAGTTTTCTGAATGTTCAGCTTTAAGCCAACTTTTTCACTCTCCTCT
TTCACTTCTGCCT[A/G]AAATAGTTATCCCGCCCACCTGATCACCTA
AGCTGCTATGCATTCCCTCGAAGCATTTAT
CCTAGAAGGGGGATGGATATTACTTTTATTTGCAGCCTTGTAACT
AAACTTTACACCCAG[A/G]GTCAAGCTACCCTGGAAAAGGAGAA
AAGGAACTGAGTTACTGCTAATCAGGCTGATCATC
CCCACCCCTCGATTCTGTCCATGGTCCTGCTCTCACATTTCCTTAGC
CACCTGATCCACC[A/G]GCTACCCTTTCTGAGCAGGCTCTGTTCTCC
ACCTCTCCATCCTCTGCACAACCTCTTTAT
CTGCACGTGTCCTGCCATGCAGACAGATTCTCTACTACTGATCCAC
TGGGGACGTTTCGG[A/G]GGAAGTCAAAACTGACATGTGGAGTT
TTTATTGTATGGAGCCCCTAACCACTGTTTTGTT
CAGAACGATTGTCTTCTTGTGAAGAAGGATCTATGTCTGAGGTT
AAGCTATTACTGAAGC[A/G]CTATACATCAGTGCTGCACACACAC
CCTCCTTTTGGAGCCTTTTCTAAAGGGAGCTTCAT
GTCTATAGCCTTACTTTGACACAACCGTTGCTGTGTTCTGAGTAAT
GCCTATGCACAATC[A/G]TGTTTTATGTGTGCCCTGGTATGATGA
AGCATTTGCTCTCACCATCATTACACATGTGGT
GACAGAAGACAGCTTTATCCTTCAGTCTCCCTGCTCACCATCCGTC
TCTGAACTTCACAC[A/G]ACACCACACACACAGCCATCGCTGAAA
ATATTGTCAAAGTAATACACACAATAGGGCAAA
TCATAGACTGGTTCTCCATTAGGACTTTAACAGCAGGTGATAAGT
AACCAAATAGCAGTG[A/G]CTACCATCGGAATTCAGAGGAAGAT
GGAATCTTTAAGATGTTAATGATCTGTCTGGGAAG
AGGGATTGAACCTTGGTATCCTGCATTGCAGGATTCTTTACCATG
GGAGCCACCAGGGAA[A/G]CCCACAAACTGTATATTAGCTCTTAT
AACTTCTGTATCCATAAAATCCCTAACACATAGT
GAAAACTTTCCTGTGAAGGCTGTAGGGGAGGGAATTCTAGTTTC
CGACGAAGTGAAAGAA[A/G]TGGTCACTTCCAACCAAAGTAAAT
CTTTAATGTAAATCTTCCCTGCAGGAGTGGTAACAC
CATAGCATTTCTCCATTAAAAAAGAGAGAAAAAGGAAACAAAG
AAAGAGGGGATGAAGGA[A/G]GACGCTCAGAAGTACAGCTTTG
CTCTAGAATTAAGAGGCAGAAATTTCATTCACATGTTT
TTACTGTATTAAGCATAATGACTACTGATGGATAATGTGGGAAG
TGACCATGATTTTAGC[A/G]TAATTTATACTATGCATTTCAGTTTG
TATCTAAGTTAAATATCCTATTTTTGAGTTAAAC
CAAAGAGTTGGACATGACTGAGGGACTAAGCAGACATACAGCC
ATTTGGAGAGAGTATTC[A/G]TGGAAACTACCTGAATTCTAACCA
AAGCATTCTCTTGTCAGTGGGATCTTTCCAAAGTTG
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GCGGGGACATTCATTGCTGCATTCACCTATATTTAGTTGAATGTA
ATGTTAATCACCTGA[A/G]ATGTCATAAAATATCCCACATCAGTT
ATATAGAGGTCACACTTTGTTACTATAAATATCT
AGGTATGCAAAAATCTCTGAGTTTCTATTACATTTCTAAAAGTTT
TAGTATTCTTTTAGT[A/G]ATTTATGCTCTGCAGAGATAGAGGTC
TCTTTCAGAAGTTATGGTTATAGGTAGCTAGGCT
TTTGGGAGACTATACATTTACATTTCTCTTTCTTCTGTGCTGAGAA
GGGAAAGCAGTTGC[A/G]AGAGGGCTGTCCTGAGAAGGAAGAC
ATGCCACCTCCCATTATGCTGCACAGAATTTCCCA
GTCATATATTGTATGTCTGGCTTTTTTCACTTACTATAATGTTTGT
GAGGTTCATCCACA[A/C]CATTGCAAGAAGGAGTAGATTTTTTTC
TCATTGCCAAATGTCATGATGTTGTGTGAATAT
CGTGCTGCGGTTCATGGGGTCACAAAGAGTCGGAGACGACTGAG
TGACTGAACTGAACTG[A/G]ACTGGTTTATTCTTCTGATCACTTAA
CTGAATGTAGTCATTCATTGACTCGGGTTGTAGT
TAGTTGATTTGGGGCTTAATCCCCATCCAGTGACCCTCTCCATGTG
GCTGCTTGGGCTTC[A/G]TCATGCCTGTTAGTTCAGTTTCAAGAGC
AAAAATTCCTATAATACAGAACATGAAAACTG
CAAAGCACGCACGTAAATATCAGTTTGCTTAAGCAACTCATCAGC
TAGACTCCTTGGAAG[A/C]AGGGACTATGTCATACTTGACTTAAG
CAGGGCATCTAACAGAGAACCCAGACCAGGCAGG
CTTCCTGGAATGTATAGAAGGGATATTTATTATCCCACTGCTGCA
TATCCAGAGCCTGGA[A/G]CCACACCTGGCACATAGTAGGAGGTT
GATGGCTAGATTTGGTTGTTACGTTACGAGAAGT
CCTGATAACAGTTTAAGGATCTCCAGAGAATTCACTCTCACCATG
CTTGTGAGACTGCTA[A/G]CAATCTGAGCGGCCCAAGCAAGCAG
GGAAATCTTCCATACCCTCTGACAGAGGCAGAGGA
TGTAATCACAGAAAATAGTCTTTTTTCGTATGTCATGAGTTAGCA
CTTCTGCACAGCTCT[A/G]TTAGGACCTTTCAGTGGTCAGGAGCCA
TGTGCCGTTGGTGGTATCCACAGCAGGAAGCAC
CAAGGGGCGACGGACTTTGTAGCCAGCAAACTGCACCTGTGGGG
CCTTCAGTAGCTGAGA[A/C]TGACTGATGTTTCCTAGTGTGTGGTT
TTCCTTGTTGGTGGTGAACAAACAGGCTTTGGGT
AAAGCTTGAGAAGTTCCTGTTAATAAGTTCATTATTAACGGATA
GGTAACTTTTAAACTA[A/G]AACACTTAATTTTACAGACTTGGTT
AGATTGTGTGGAAGCCTCCAGCTGATACGTTGGGA
TCTACAGGTGTGTCACTATTCAGAGGGTGGCTCTCCTCTGTGCAG
ACACTTAGGAACCAA[A/C]GCTCCTTGTACGCTGTGTTCTGACAGC
CTCTGAGGCATGACAGTTCTCTGCATTGAAGTG
TGTATGGAAATTTGAGAGGATGTTTCTGCTAATTATATTCTTCAT
TGGTTTGTTAGAAAC[A/G]GTTGGGATCTTGGGAAAGAAGATAC
AGACTGACATGTGGAAACTCCAGGTACTGGCAAAG
AACAGATGAACCCCCAAGTACTTCTGTCCCCTGGTCTTCTTGCCTT
TGTCCAGTTCTCAC[A/G]TGGAACAGAGGCGGCCTGTGCAATCAG
TAGCTTAGTGCTAGATCACCAGGTGTTACCTCT
GGAGAAACTCCCCTTCCTCAGGAGAGGCCTGTCTTTTTCTTTTATT
TTTAAAACTGGATG[A/C]AGTCCCTCCACATTTTAGAAAGTAACC
TATTTACTCAAGATCTACCAACTTAAATGTTAA
ATGCCTGATAGCATTTTAAAAATTGGTGAAAACCATAAACTTAC
ATATTCTAGAAGCTCA[A/G]TAAATTCCAGACAGGATTAGTTTGG
CCAAACAAGGCCAAACTTCTGAAAAACAAAGATGA
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GTCTGCCACAGAGCTATCTGTAAGGACCCCTCAGCTCCTCTTGTTT
GGCATCTTTGAGCA[A/G]CACATTACCACTATATTCTGTTGGTTTT
GTTGTTGTTCAGTTGCTAAGTCATATTCGACT
CTCCCCGCCCAGACCAGGGGCACAAGGAGCAAGGAAGGAAACA
TGCCTCAGGGACAAACC[A/G]GCCTTCAGGGCAGGATTAAGAAA
ATGCTCAGGAAGTAGGCTGAGGCCATGGGTTTGCACC
CTTGGGACTTGGGGAAGGGTCTGATTCTCAACATGGTATGTCAC
AAGATGCATTTTGTTC[A/G]TTTTTTAATTTTTCATTGCCCATGAT
ATAGGAATGAGCAAAATGCATCTTACTGCTATTG
GTGTGGGAAGCAGCTTCTTTATTTGAAGAAACGTCATTTCAACCT
CTTCTTGAAGATGTG[A/C]AACAGAGAGTGGAGGCTGGCTGCTTT
CCATATGTTTATTTCTTGCACGAGGTTCTGATGG
TACAGCACAAATTTATCTGGATTTAGTGTTTCTTTTGGAGAAGTC
ACCATTGTTATGTCC[A/G]TAATTATTTTTTTCACCTCATTCTCTCTC
TTTCCTTACTTTCTGACATGTCAATTATGCA
AGTGCCCCAGGTTCTCGATTTTCTATGGCATATAGTGATTCCTTGC
CTTTCTGCCACTCA[A/G]GCTTGATGGTTCATATTCTTGGTGCTCA
GGGATATATTCCCATTGTCACTGATGGGAATG
GCTTCACTCTGTACTCCAAGGCTAAATTTTCCTGTTACTCCATGTG
TTTCTTGACTTCCT[A/G]CTTTTGCAGTCTGAATGCGAAGGACCGG
GCAGAAGCATGCCGGCTTCAACGGACTGCACA
GAGTGACTTTCCTAGTAATAACTATTTAAGGTAGATCATGTTAAC
ACTTCAATTAAATCA[A/G]AGATTATCAGATTGGTAACAAATCA
AGACTAAATTCGATACTGCCTATATAAAGCACTTT
GCTAAGTTGGTCATAACTTTCCTTCCAAGGAGTAAGCGTCTTTTT
AATTTCATGGCTGCA[A/G]TCACCATCTGCAGTGATTACAGAAGA
ATCCCCCAATCACCTTTCGGTGAACAGAATCCTT
TGTTCAGCAAGAAGCTGGCTCTGGATCTGCAAGAGATGGCTTCA
TTGAGGTCCTTGCTGT[A/G]TGACATGAGGAGCTTACCAGTGAAG
ACCTCATGGAATTGGAGGCCCAGAGAAAGGATGAG
TATAGTGTGGTTGTATACACAGAACACAGAATGTGTTCTGTAGG
AGTCTGTGCAGTGGAA[A/G]GAAGTGGGTGTAAGAGCATCAAG
ACAGAGTTTCTACTTAGGCACTGATTCTTGTGTTGAT
GTTTAAAGAATCAGGTTGTTTCCAGGTTTACAAGGAATATGATT
TGCCTACACTCACATT[A/G]TACAATGATAACACCACCCTTATGAC
AGAAAGTAAAGAGAACTAAAGAGCCTCTTGATGA
TTTGCAGAAGAGAAACATGCATATCATTAAAAACAAATAAACT
GCTTTTTCTAAAAGACA[A/G]TAGTTGTGGACACCAGTGATATTA
ACTAGGGTAACATAATTGTTTGTATAGACAATCTTC
GCACAGGTGGGTGGCCCACAAACAGGGGAATAATTACAATTCA
GAGGGTCTCCTCAAGGG[A/G]CAAAGAGTCCAAGTCCCACACTG
GGATCCACAGCACTCGGGTCCTGCAACTGGCAGCCTG
TTCTGACTCTTTCTTAAAGACTTATAACTTCTCAGTCTGTTCCTGCA
TTTTTTCTTCCAG[A/G]TTCTTTAAACACTATGATCATCATTACCTT
GAACTTTTTATTGTGTTGATTATCTCCATT
TTCTGATGACAAATCTAATATATGCAGGGATTATATAACTTGTTC
AAGGCTGTACAACCA[A/G]TAAGTAAAGTTAGGATTTAAACGCA
GATAGTCTGGCTCTAAACTAGTACCCTGTTCTACC
AAAAGATGCCATATGCTTTGAGAAAACTTCTATTACTGTATCATA
ATAGGAGAGAAACTG[A/G]AGGGAAATCCAGTAAACTCTGCCAC
ACCAGTGCTATAGCTTCTAGAGATTAAATGGATTA
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AGAAAGGAGCCTGATGAAAGAAGGCCGAACCCTGGCGTGGTGA
GTAAATATATGTGGTGA[A/G]GAGGAAGGACATAACAATGATA
TTTTCATACCTGTGGCTCCTCAGGCTCCATGTCAGGTG
AATGGGTTCCATACTCGGTCCAACTTTCCATTCACACTTGGGTAA
AACAAAATCCAGACA[A/G]GTGAAGAAACACGCTTAAAACTCAT
GCAGTAGAAGGATTTCTGTTCTGAGATGGGTTAGG
GAGAATCATCCAGCTGCAGGACCACCAGAACTTGTACTTGAATG
AGGAAAGCCAGGTAGT[A/G]TGAAACTAAGCCAAGTGTTTTTGA
TGCTTCAAGGGGAAGAAGGAAGCCTACGGGTAGAAA
TTTTCCTTAACAAACATTTTGTGGGCCTAGTGTTTTATGCCACTCA
CTTTGGGAAAAGTT[A/G]ATATTAACTTTGCTTATGTGATATATT
TTTAGCATTCTATTTTTGTGCGGTTCCCTTATT
CAACTGACAGTCAATCCTGGTGAGAAAGTGGATTAATTTTGACT
GAAGACATCTTCAGTC[A/G]TCCCCAGGGGCCTGTAGGATTTAAC
ACACGTTGGAGCTTCAAGCTCAAATGAGAAATACT
CGCATATGAAAGGAATGATTTCCCTAAGCCCAAAACTTGCATCTT
TCCTTACATAGAAGA[A/C]TGCTAAATTCCTTAACTTGAGATAGC
TGGTTTCCCTTAATTAACAATATCTCTGATGTTC
CCATGGTTACTTTTTCTGGATGTCAGTGCTTTGCAAAGATGAAAA
TTTTGCCTTTTGGAC[A/G]CAACAAGTTCTCTTCTATGAAAGACCT
TTCAGCAGAGATCTGATCAGCTCTTGGGAGGGG
CTCTAGCTGCTCTGACCCAGTGGGGATCATGCATGGGGGGTGAC
AAGGAGAACTTGGCTC[A/G]TGGGTACCCTGGCAATGCCAAATA
CACAGGGGTGCTGGTGGCAATTGTCACAGGAGGTAT
CACATGTACTGTTCTCTTTAATCCTTTTGGGTAATTCTTACTCTAG
ACTAATTTCCTCAC[A/G]TTTATGCACTGAACAGTACTCAGTTGAA
TACATTATGAAACCCTTTGCAAATATCTAGAA
CAGAAGGCCATTACTGCTCTGTGGGTGATGCGGTGAAAGTAGCA
TCTAAGGAGAAGCGGC[A/G]TCACAGGAACACACAGGGACTGG
GGATCAGCTCGTGGAAAACCCGTGGGAGAAGGGAATG
TAAGTAGTATGTGTAGACACACAGAAATTAGAATTTTAGTCTCT
GAAGAAGACAGTGTAG[A/G]GACAGGCAAGGCCCCTTTCTTCAA
GGAAGTGGGTGAAAGAGAAGAGACTGAAATAAAAAC
TCAAATACTTTCTCCACATCTATTTAAATGTTCATAGGATTTTTAT
CCTTCCTTCTAGTA[A/C]TTTGATGTATCACATTTTTGACATGCATA
GGTTGGACCCTTCCTGATTCCCAGGGATAAA
CCTCTGCCCATGGCCCTTCATGTCAGTGATCCCAGATGACCCCTGT
CCTGGTTCTGACCC[A/G]CAGCTGGGCCTTGGGTGCTGGTTCCATG
GAGAACCCAGGCTGTGCTCGCACCTCCCTGTT
CTCAGGTGGAGTAAAGGTTTTTATTATTATAAAAAGAGCATAAA
CTTTTTGTTATTGAGT[A/G]TTTATCACATGACCAGACTTTTTGCCT
ACTTTTAAAAATACAGTTGAGTGGGATATCACA
GTACAGGGCACATAAGGACAAGGTTTCCCGTTTCATTGAGAAGT
GACAACAAAAAAATGC[A/G]CTCTGTGGTGCTAATAGGGGTAAC
TGAAAGCATAATTATTCCAGAGAACTTGGATTTTAA
GTGATCTGAAATATGAAGGAAAGTCACTTTCCCAAATAGCTGTC
AGCACATTATCTCAAC[A/G]GTCTTTCCAGACAAGTTAGCAATTC
ATCTCCAAACAATAAAAAGGGAAAAAACAAAACCT
GCTAGCTGTGATTTTGGCGCTCTCACAGGAGGAGATGAGTGCAT
GTCCTTCTACTCCGCC[A/G]TCTTGAACCAGAAGCCCTTCAGATAA
AACATTAACAATCATTTCTTCAGGAATGTCTGCC
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AATGCAGGCTCTCTCTTCACTTCCTTCTCTCCACCCATATCTTTTCTC
AAAAGAGCAGGA[A/G]AAAACCTAGCTCATGAATAGTCAGGCA
CTTTTAGTACCTGCTCCTGTTTTATGCACGTGA
TTCCTTGAGAAAAGAGACTCTACCTTATTTGCAGTTTAATCTTCTG
GCTGGCATCAACAA[A/G]TGGCTGTTTAACAAGGTAGTTAATTA
ATTAAAAAAGCAGTTAGTTATTGCAACCTATCTG
ATATCTTCCAAGCTAAGTTACTTTTTGAGTCCTCTGACTCCACAGG
ATGAGTGAAAAGAG[A/C]CCTCTCTCTGAACCCTGTTGTATCCTG
GAATCTATCATTCATATCAGCCTGGCAGGGAGT
CCTGAGCCAGAGAAATGCCTCTTTAAGTATAAAAATTAGGCTAT
CATGAGTCAACTATTA[A/C]AGTTCCTAGGGTCCCAGGAGTTTGC
TGTGTTCAGTTCATAGTGGAGACCTCCTTCCCCAC
ATAAAGCCTGGTATATCTATATTAATTTCAGACCGAAGAGGCTTT
AAGGCAAGGATCTTT[A/G]GTAGATACAAGAAATAAATTTCAAG
ATGATAAAAGATTTAATCCATAGGAATATGTAATA
GCCAGGTTATTGTTTGAGTCACAAGATCCCTAGAAAAGCTATCTT
CTTTTTTTTCACCTG[A/G]AAGAATCTTCTGATGTTTGTTTCATGTA
TCGCATGCTTAAGAAGCAGAGACGAATTGGGT
GTGCAGTAAAAGATATGCCCCTTTTCAGTGTTTTCTATTTCACATA
AGTGGTGTCTTTAT[A/G]TATACGTTTGTGTGACTCAGAAACCCA
GAAGTCATCTGTACAGCTTATTCATGCTCACAC
CTTATTGAAGCTGCAGGCCCAGAAGTGCTGCCTGAGTCCTGGTAT
GGTAACTACAATGTT[A/G]GTGTTATTATTTCTATTCCTATCTGCT
CTTGGCACAAATGACAGCAGTTCTGGCAAAGCC
AGAGGAATTTAAACACCAGGCCCCACTCAGCACTATCCTAGGGCC
CCCACCGTGGACTCT[A/G]CCCTTCCCTTTACTGCGTTGATCTCTGT
GGAGTAGGATGCTCCGGCTGCTCCAGCGAGCG
CAGGGATCGAACCTGGATCTCCCTCATTGTAGGCAGATTCTTTAC
TGTCTGAGCCACCAG[A/G]AATGCCAGACCATGTAGATGCTACCC
TAACCTAACTACTAGGTTGGTCCTGCTGATAATG
TACTGCCTTTTCAATATTGTCTTATGGTTGATGAACATGATGTGTT
CTACACGTATTTAA[A/G]TCTTTAATTTCTCTCAATACTTCACGGTT
TCAGTGTACTAACCTTTCACATCTTTTGTTC
GTGGCGATGGTTTTGCTCAGCTCTTCTGTCTCCTTGCTGGCAGTTG
TGTTCCAGCTTCTG[A/G]ATATGAAATGCGATGGGGCTTAAATGA
CTGAAATAGACCAGCTCTACCAGGGATGCTGGG
TGGGGTCACCTTTAGAGAGAAGGAGCTCTTGGGTTACAAGTGTC
CCACGGAATGGCCACA[A/C]CCTCAGATCCTTGTTTACTGAACCAA
GAATAGAATCAGTAAAGCTCCAGCTCATAGAGTT
GGACAGAAAACCACGCATGCATGTCATCAGAGGCACCGAGGAG
ACTCAGGGCAGCGTGGT[A/G]GGGACAGATTTGGGAGATTTGCT
CTTTGTCACAAGGGCCCTAGGGGCTTCCCCGGTGGCT
GAGTCTCTACTTTTTAAAAGTGACACCTTGAAATTTGTTGTTTCAT
ATTTTGCCCCTTAG[A/G]TGCCACATGGCAAATATGTTAATGCATT
GTAATATATTGTGATTAAGGTATATAAAACCC
TTTCAGGCCTAACACACAAACACACTTCATTAGAGCATCACAAAG
ATGAGTTTGGGACAT[A/G]TTTCAGGTTGTAATAAGTGTAATGTT
TTCCACGACGGGAAAGATGGGACAGTTTGGCCCT
AGGAAAGGGAATAGGTTTCCTTCTGGGGGTTGAGGTCAGAGCTC
TGTCACAGCAGAAACT[A/G]AACCGCTGGCCCAACGAGCTAAGA
GTTGGACATTAGACACATGCTTGGGCATTTGTGGAT

Page 151



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

Genomic Flanking Sequence
TCCCATGATTGGGTGCCCTGGAAGAATAAAATATCATATTACACT
GAGAAAAGTCACTTC[A/G]TGTTTCCTTTGGAGCGATGAGGAGG
GGGGTGTGGACCTAGTGAGGTCTGCTGGGTGCAGG
ACATGGAATCCAATTCCAGCCTTACCACTTAGCAGCCTGTGCCCCA
AGTAGGTCACCCAA[A/C]AGTCCATCACCTCCATTTCTGCGTTGGT
AAAAGAGGGATAGCCTATCAAGTTGTTGTAAA
TACTTTCAGGTTTTTCAAGCTGGTAACAAAAACTATGCCCTATCTC
TGGTTTTTATTTTC[A/G]TTTTGCCCCAATATTTAGTGACTCCCTTA
CATTCCTCCTGTTGGCTGGTCTTACCAGCTG
CAGCTACCTTGCTGCTGATGGCCAGACTCCTCATTGAGCAAATCCC
ATGGAGCAGAAAGA[A/G]ATCTTTATCGTCCCTCTCTGCTTTCCTG
ACCAGTCACATACTGACCACAAGCAGGAGAGG
CAAGAATGCAGAGACAGAAAGGGCAGAGGACACACAGGCACCT
CCGTTCGGACAGCCTGC[A/G]AATCAGTGAGCAGACCATCGCTTG
CAGTCACGCCCAGATGCCACAGCATCATCACTGACC
CGGGGGGCACTGATCATTCTCATAGGAACTGAGCTTTTAAGCAC
ATTTAAATTTTTGTGT[A/G]TGTGTGTTCAAGTTCCTAACAGAGC
AAGAGAAGAGTCACTGCAGAGAAAAGCAATGAGAC
TTTGGTCCTGGTAGTATAACCAGCACCTGACGCTGTTTAGGACGT
GCCCAGCACCTGTGG[A/G]CTCTGGAGGGTCGTGTCTCCCATTCGG
GGTAACTCCTGCTGCCTGGCGAAAGATCAGCCA
AAAAATCAAACTTCTGTGGAGATGCTCAGAGATGAGATACGTG
GAATGGTATGTGACCAC[A/C]AGGAGGACCCCTGAGCACAGACA
CTGATGCTACTGAACAGGAATCTCCACAGGAACTGTA
GGGATTTTCCAGCCTTTGCTTAATGCCTCTGGCAGCGAGGAGCTC
ATCTTCCGAGGCAGC[A/G]CACACCACGTCTGAAGAGCTCTTATTT
GCTAATTTGTTTTTTTTTCATCTGAGCTGAAGT
ACACCATGTTCTGAGGTTGATACATAAATATAGTTTTAGGGGAC
TAGTCACGTCTCTAAG[A/G]AAGGAAAACAAACCACCGCAAAGT
GGTCTGTGTGGGAGAGACAGCCATTATCCACCCATG
GGAGAATGCCTGTCCTCCTGGAGGACGGTCCAGACAGAAGCTGT
GCCCCTGCATCTCTGG[A/G]GAAACAGATCTTGAGCCAAATAGAG
GAACCTTCATAGACTGTCATCAGGCGGGGCTGAGC
GTCTGTGCTGTGCTGTGTGCTCCCTGTTAGATGTGTCTGCAGCCTC
ATCCAGGGCTTCTC[A/G]GAGGCGACCGTCAGCCAGGGGCTGGGC
CAAGGCAGAGAGCGGGGCACAGGCAGGCAGCCG
CGCATCAGATCAGGGCTAGAAGGGCACCTTCCTCTGCTTCAGCGG
CTCTCCACTTTGGCT[A/G]CACATCTAGAACCACTTGGGTGCTTTT
AAAAGTCACCACGTTCTGACCCAGGAGATCAGG
CAGGACCCTGGGTTTTACTGGTGTTAAAAAAAAATACCAGCGTC
ATTTCCACACTTGATT[A/C]ACACGACAAATGTCCGTTGACTTGAA
ATAAATTCCAGTTGGACCATAAGAGCTTTTTTTT
ACCCCACCAACTCTGCACGTGGTGCGAGAGCCATCATCTAGGCCC
AGAGTGAGGAGTGTG[A/G]ATAGGCCCATGATGGGCCTGTAACA
TGCGTGAGCAATCAACCCAGTAAATGTTAAATAAC
AGTGGCATCGAGGATGACTTCTGGATTTGGAGCCAAATCAACTG
AAAAATGTGTATGAAA[A/G]TCATTCAGTCATGTTCAACTCTTTG
TGACCCCATGGACTACAGCCCACTAGGCTTCTCTG
TTACCTGTTTTTTCTCCAGTGGCACCCAGCTGTCCAGTGAGCAAAG
AGATGCAGCCAGAT[A/G]ATTTTCCAGGGCTAGAGTTTCATAAG
AGGGACGCAGAGTGAGAACGCTGAGGCAAGGACT
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GACAGACACAGAATCTGCCCTGGAGGAATTGAGACTCAGAGGG
AAAGAGAAACATTCGAC[A/G]AGAAAGTAAAAAAGTGTGGGGT
CTTAGCATATAACTGGAGGGTACGTTAAAAGTATTTTA
ACCAAGCGTGGCTGCGGACAAGAACCAAAACTGACCTGGCCTGG
GCGATATGGAGCGGAG[A/G]CGGTTGCCCATGTGAGACCCTCTCC
TCGTCTCAAGGACCCACTTCCTTCCTTCTTCCTTC
GCTGAATGTCTATACTGCTTCAACTCTCACATTGAATTTATAGCCA
ATTAAAAACCCATC[A/G]TCTTATTTTGTTTCTCTTTGTTCTGCTGC
TAAACCCTATCAGCATGCGCTCCAGCAGCTG
AAAACGAGTGTGGGCCCTCTGTGTATATATCCACATATCCAGAA
AACTCGAATGCAAAAC[A/G]ACACGTGCACCCTCTGCTCATAGCA
GCAGAACTCACAGGAATCAAGACACGGAAGGAACC
TCCAGTATTCTGGCCAGGAGAATTCCATGGCTTGTATAGTCTATG
GGGTTGCAAAGAGTC[A/G]GATATGACTTATTAATTACAAAGAG
GGAAGAGAGGAACTTTGCTGTGGAGAAGCCTGGCA
ATTCTTCTGTGCATAGTCAGACCCCACATGGGTCTGATCCTTCCTG
CTTAGTGAGAACGT[A/G]TCTTTCTGTAGCACAGACCAGTAACTA
ACTGGCTCAGAACATTCCTCTTGTTCTTCTCCA
TACTATTCTAAGAAGAGGGCCATAGGCTTCGCTACCTACCAGTAG
AGTCATAGCAAAAAT[A/G]AAGTTTAAAATTCCTGTCCTACAAAT
CTTCATTACAGAAGAATTCCAAATAATAAATGTA
AGCTCCTTCTATTGTTGCTACTGCCGCTGCTGTGTAAATTCCTTCTC
TGGGTAGGTAATT[A/G]AATGATGTCAACAATTCAGGCTACAGT
GAATGTTTAACATTTATTCATCATTTATTTAGA
GGGAAAGCTGATACCCGGGAGGCAACGTGGTGAGATGTGATAT
TACAAACTGGCAAGAGT[A/G]GGGGTGGGAGGGATACTCAGAC
CAGGTTTCACATCTTGGCTCAGCCTCTGGCAAGTAACA
GAAATTCCATGGACAGAGGAGCCTGGCAGGCTACAGTCCATAGG
GTCACAAAGAGTCAGA[A/C]ATGACTGAGTAAAAAACAGCACAT
GAATTTTAAGTCTGTTTTCCTCAATATTGGCAGACT
ATTAAGGAAGAGAAAATGGTGTCAGGCAAGTGCCCATGGAAAT
AGCAATTGACACAGTTA[A/C]TGTGGAAGCTGAGTGTGTGGGGA
GTGTTCCAGGCACAGGGGACAGACTGAGCAGAAATTT
TCAACGCCCACTGATCCCTTAAGACTCAGCAGAAGCATCATGTCC
TCAGGGACAGTCTCC[A/G]AGGTTTGAGACTAAACTTTCATAGTA
CCCGTTGCTGGGCTTCCCAGGTGGCATTAATGGT
AGTGCCTGGCACTTTTAATTAGTCTGCAAATAGCCCTGTTTGCTA
GAACCAATGAGGCTT[A/G]TAAGGCTCAGAGAGGTTGTGACTTT
AGCTAAGGTAGCACAGCTTTTATAACTGGTGGAAT
GGCTACACTCCACAGGGTCACAGAGTCGGAGAGGACTGAAGTG
ACTTAATACAAACGCAC[A/G]TGCTGCAGCTCAAAACCAGAAAT
GGCTCTCCCCCCAGACAAGACAGATTCCAGATCAATG
GCAATGGCAACTCTTGCTTTTTATTCATCAACAGAAAATTGTAGC
AACTTCACCTGCTTG[A/G]TCTAAGTCTTTTCTCTCCCTGCTCCTAA
CCTGTTCTTGCTGTTGTTTAGTCACTGAGTTG
AAGCTGTTTATTTGAAAGGTGATCCCAGGAATTGTGGTCTTGGA
ATGGAGACGTGAGCAC[A/G]AAAGTGAATCAAGTCCCAAAAGT
GTGTTATTAGAAAAGTTATCTCTGGGAGTTTGAGATG
ATCATCTATAACACATGCTGAATTGCTTTTTTCCTTGGTCTTTTTCT
CTTCTTCCTCTCT[A/G]TCAATTCTTTATTCACCTTCAGCCTGCAGCT
CAGCAGTGGGACCATTGGAACAGGAAATC
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AATGGTTGAAAAAAGGGAAGTCTCCTATCCCTATATTTGTAGAT
AGGGATGTAGGGAAGC[A/G]CAGTTTGCTGCAGGAAGGTATCTT
ACAAGTGCAAGGAAAATTAACCTTCCTTTGTAACTT
GTTCCGACAGCTTTTTCCAGGCAGATGATAGGTTTGCATACATCC
CCCTACCTTCCTCAG[A/G]GCCCCTTCACTCCTGCTTCTGACAAGGC
AGGGTTTCCTGGCCTGCCTCCCTTGTGGAGAA
GCATTTTTTCTTTTCATGCAGAGATAGCTCTAAAAGGCAATGTTT
TCTTCATATCCATTT[A/G]TGTCCTCTATTAGCTCCCTTGCACATGG
GCCGGGACCAGCCACAACCTGTGTGTGTGTGA
TTACAGATCCCTGGATGATCTCTACCAGGTAAAACTTGAAAGGA
TTTCTGCAGTCTTCAC[A/C]TATTTTCTTATTGGGTGACCAGTTGTA
AGGTCTCAAGAGATAACTGTTAGTCTTTTCACA
ATTACAGGAATCCTGGAGGACGCGTTCCCTGGACCTGGTAATAA
GAGTAGCGATGGTAGA[A/G]ATGGTTAGGAGTGGTAGCATTTTG
TCATATTTTGAATGTACACACATCAGGAACTTTTGA
TTGTCTGTCGGCCTCCCAGTCACCTCTCAGAACCACCCGACTTGGC
TCCTCAGTGGTTGA[A/G]GACAATACAAGAGCAAGGGGCTAAAG
ACAGATTGACCAAAAAGCACTCAAATTTCTCTAC
AAGATGAAATTTGACAGTACTAGGTACCATGGTACCAGGCCATG
TCCTACTGAGTTGTTG[A/G]ATGTCATTATCTAAAAATATTAGGT
TTCTTTTCCCAGAGAAAATGTTGTGTGTGTATGCT
CAGCAGTAGCCTTTCATTCTTTGGCTGGTATGTGGTGGCATAGGG
AGGGTGGGTATTAGA[A/G]TGGAAGAGAACACAGGGAATTCTT
GCAGACCACAGGCTCCTGTTGCTCCTAACCTGAGTT
ACTAAGCACACACAAGGGTTTGATTAGCTTTACTTGGTTTTCGAT
ATTCTGACTTTGAGG[A/G]CACTGTTTCCCCAACTGTTTTGTGTAT
TTCATTTCTGCATCTTCACTTTGGACTAGATGG
TGCTTATGATGGATCTACCCCACAACAGGTTTTCCTAGGCCTGGG
AGCCAACTGTGGCTG[A/G]ACTGGCTTTTGTGGTTCTTATTATGAT
TATAAGAGGTACCTCAGCAGCAACTATCAGGGA
TTTGACAATGAAGGTCGATAAAGTTCTAGATTTATACGACCACA
GCTTGAGGTGCATTCT[A/G]AGAGAGGCCACCTGCTTGCAATGAA
CTACTCGTCCATCCATCATGCTGTCCTGTGAGAGT
TTCTTTTCAAACTGTGAAAATCATTTATGTTATGTTGACCGTTGCA
GGAAATTAAATTCT[A/G]TAATGAAAACAAACATTTTGTGTTAA
ATAATTGGAATTCTTCCACAATTGCTTTTCTGAA
GACTTGCAGTGGAGCACTTGCTGCTGACAAGGCTAAAATTACAA
AGAGATTCTTTCATTT[A/C]TTCTTCAGTGGAAGGATGGGAATAA
GATTCAAGTTAGAAAAATCAAACTGCTCAGCGATA
CCTGAAGTAAAATAAAACAAACAAACAAAAAAAAAACATGTAT
TATTTTTATTTAAGCAC[A/G]TTCAGGAAACAGACTAAAATATTT
GGAGATCTAGAGTTGCCGATGCGGATTAAGAGTACA
ACTTTAGATAATCTAGACCATGCCCCAGAGAATAATATGGTTCCT
ACCCTTACTTACCCA[A/G]GTCTCTGTTCAAAAGTCAGCAAATCAG
AGAGGTCTTTCCTGATTATTGTGTTGAAAGCAG
TGATAAATGCTAGTGAAGAGTCTGGGGTTGATGACTGGATGAC
ATGTCTCCAGATTCATA[A/G]GTCCAGAGCACATGGGAGTTTAAT
GGTCCCATAAATATTAGGTGCTGTCTCTCCCCCTGC
ATGTTTTCTGAGAAACAGAACTTAGAACTTGGCCAGAGGGTAAC
TGTACTTGTTTTCTTG[A/G]CTTATTTCTCATTCCAGTGCTGGTTAA
TGAAACAGTCTGTGATGATGAAAATATTCTAGA
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GGAGTCCTAATTAGACCTACAGACTTGAGTCATCTACCTATAGAT
GAATTGAAGCTACAG[A/G]AGTGGATGAATCTCATACACAATGA
GGAGCAATGAAAGCCTTGGACAAACTCCAGAGAAA
CTTGTGAAACTAAAACTAAAATTAAGTTTTGAGGCATATAATAT
GTGCTGCTGCTGCTAA[A/G]TCACTTCAGTCGTGTCCGACTCTGTG
CAATCCCATAGATGGCAGCCCACCAGGCTCCCCC
AGTAATGGCTTTAATATCAAAGTTGGACAGAAATGAGCAAACTT
TCCTTTTAGACTTTGC[A/G]CAGTTTGCCTAATCTCTGCTGATACA
AACTGTTACATAACACCACCTTAAACCAGAAGCA
TCAGGAAACCATGTCTCCAAGGCAGGCGGGTGGGAGCAGGATT
GATTAATGAGAGAAGGG[A/G]AGGTGAATCTTGGGGACAAGGT
CAAAGCCATAAGCTCCCACCCCCCCATCTTGTGTAGAG
TTCTCTACCCACGTGGTCCAAATACCCAGACTCAAGATTGGGCCT
ACAGGCAGTGTGGAT[A/G]TTTGGAAGCTTTCTGAGCTGGAAGT
CTGGAGGCCTGGAAGTGCTACTGCCCCTCTTCCTT
TCCTGCATGCTGCATGGTTTGGCCAAAAAGTTAAAACGAAAAAG
CACTAGCCCAGGACAC[A/G]TGAGCTGCTTCCTGAGAGTCCTTGCC
TGGGCAAAGGAGAGGGAGGCCAAAGTGATCTGAG
CCAGGGATGAAACCCATATCTCTTATGTCTCCTGCATTGGCAGGT
GTATTCTCTACCACT[A/G]ACGCCACCTGGAAAGCCCATGGAATT
GGCTACCTGAGGACAATCTTCTATCAATACAAGA
CATGGTACCAGCAGGATTTTAGAGATACAAAGGATAGAAACTG
CCCTCAAGGAACTTATA[A/G]TCTGCTTGAGCATATGAAATTAAC
ATCCCTGAAGTAATACTGAACAGCCCTAGGTGCAAT
ACCAAGTTTTGTGGGCAAGTCAGGCCTCCCTGTCTAAACACTATG
TTTGTTTTGGTCTCA[A/G]AGACAAAATCCCTTCTTGTCTCTACAT
GTGGGTTTAGAGAATAGATCCACATATGCAACA
CTTTGCCCAGCCCTCCGGAGCTGCTCTGTGACCCCATGGGAGGAC
AGCACTCTTTGATGG[A/G]AGAGCAGCCCCCCATGATCTGCGTAC
ACTCTGTCCAGTCTGTGACCTGGGCCTCCAAACT
TGGACAGAGGAGCCTGGTGGACTACAGTCCATTGGTTTGCAAAG
AATTGGACACAACTGC[A/G]TGGCTAGTACTTTTCATCATTTGCTA
AACTTTTGCAAACATAAAGGATTCTTTCCTACCA
GCCCACCCTGCAGCATTAAGACCCCCTAGACATAAACAAAGCACA
TTCCAATTACAAATC[A/G]ACTCTTAGAATGCAGAGTAGTGATTG
TATGCAGGTTTGTGGACTAGCTTATAAAAGCCAA
TAAAGTCATAGCAAGCCAAAATTCCAGCTGTAAAACCTACTCTCT
GACATTGTACATAAG[A/G]TGTCACTTAATAAGTGCTTAATGCTT
AATGGTAATGGCGATTTATATTTTGGCACGGACC
GTGAAGAAGGTGTGCACCTGTGGACTAAAGAGTGAGAGTCTTC
ACTCCTTCCCTGGGACA[A/G]AGCTTTTCTAGTTTTCTGCAGCTGCC
CATGGATTTTTCTAATTAAACATTTTCTTGGCCA
GTGAAATCTAAGCTGAGAATTAATGGAGTCAGCCAGACAACTAT
TGGGTAGATTACAGGC[A/G]CATTACATACAAAGGAAACAGTAT
GTATAGATCAGAGGCTAGAGAGAGAATGGAACTGGG
AATCTGAAGATGGGCAGTCAACCACAGTCCTTGCTGCTGGGCAG
CTCCTCCTTAATGGAA[A/G]GAGAAGCAGAGTACACATCTCTTTG
CCTTCCACAGAGAAAGTGCCTCCCTCCATGTGTCA
CTGGAGGCAACACATTAGATACCTAGGAATATTGATATGGCTGC
AATACTGGGTGATACA[A/G]TGGCTCTTGGGTTTTTGTAGCATCC
GGAGCAATAAAAGCCTCTCCACAGGACTCAGACCA
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CAACTAAAAACTAAACGTGAAAACCAGAGTCTCTTGGGCAGCTC
GAGAAAATCCCCTCCT[A/C]TAATGTGATGGTGAGCAGAGCATG
AGATCAAATCCAGTCTGTAACAATCAGAGAAGCTGA
AGGTTTATAGAACATCAGAGGGGTAAATATCTGCACCAATACCT
TGGAAGTGTGCAACGC[A/G]GACAGTGAGAGCTGTCTGCCCAGA
GGTCAGCACTAAGGCGGTGCATTGTCTACAGCTACT
ATGTCAATAGCATTCCCTAACCAAAACTGGCTCTACATATGTCCA
AAAACACTCTGAGGA[A/C]GTAGAAGCATCCCTGTTGTAAATCAC
TGGGTTATACCTTTAGTGAAGGAAGAGACCAGAA
TTCAAAATAAAATTATCATCAAAGGATGAAGCAGCATCGAACAT
AATGCTGGCAGCTCTC[A/G]ATACAAGTGTACAGCATGGAGGGA
GGCTAATTCTAAATAGTTTGGTTGGAGAGAGACTTT
TGGCTACTCCCTCCACCTTGAGACACACTTTGACTTACTTCTGATCC
TTTTGGTCTTCTG[A/G]CCTCAGTGATCTCTCTTTATCAAGCCCTCT
TGATGATGTGTTCTCATCCTTATGATCTCT
GAGCGTGTCCACATGATTTTCTACGTTCTGATTCACTGCACTGGGC
ACCAGCCTAACCCA[A/G]ATGTCTAACCTCTTCTTACAGTCTGCAT
TTCTGGGACTTCTTAAAAAGAAACACAGCAAA
TGCTTGAGATAACAAATGACCTTACTCTATATTGCTTTAATTTCCC
TTGAAAAGAAAAGA[A/G]ATATTATTACATGATATTGTCAAAAT
ATCCCCCCAAAGCAATTAACCCCAAGAGTAACCT
GAGTTAGGAAGTATCTCATGGCCTGCAACAAATAACAGAATGA
GTGTGGCTGGAGCGAGA[A/C]CAAAAGTCGGATGTCCGAGGTTC
ATGGGGGTGCTCCTAGTTGGAGATGCAAGACTCTTGT
CACAGATCACACTTCAAGTAGTAAAGCTCCAGCATGCTCTAACAT
GTGAGCAGGCTCTAT[A/C]TATCATGGAAGGCTCCCTGTAAGAGG
AGTTTAGGCCAGGTTTTAAAGGAAGAATGGCCAT
TCTAATACTTAGTGATCTTGAGCACATTTTCATATGCCTCTTGGTC
TTCTTTGGAGAAAT[A/G]TTTATTTAGGCCTTCCACCCACTTACAC
CACAGAGAACACTACTCACTGCTCTGTGGTCA
TTTGCCAGTCACCCTATATGAGTTTTGCATCTCATAATATCCAGAT
TCCACTCCTGTGGT[A/G]CAACCTTTGCATTCGCAGTACATTTATTC
CTTCATGTTCCATGGTGAGGAACTGACACGG
TAGAATTAGGCAAGAGACCAGAGGTCAGTTTCTCTCTAGGCAGC
TGGACACATACTATGT[A/G]CATTTGGGAGATGTTGGTGTCTATG
ATATGTGGGAGAAAAAAATGTAAACAGATATTATA
TCAGACAACTGTTGTGATCCCAGATTAGGATACCACAGTGACAA
CGTTTTTGAATAAACT[A/C]CCTTTGCCAAAAGACCTTGAGACATT
TTGGGAGAGAAATGCCAAAATATGGCATTCCAAA
ATAATACATTCTGGTTATTTCATAGCCTGAGAACAGTGCCTGTCA
TACAGCGGCCGCTAA[A/G]TTTGTTGACTGAATGAATGAGATTCC
CAAACAATCAATAATTAGGGAGATCAGTTTAGTT
GTACAATGGAGCCTTTAGAGTCTGCTTATTCTCTACCTGTACCTGT
TCTTGGGGCAATAA[A/G]TTCAAAATTTTATTACTAGTTGAGTGA
AGGGAGCGCCCTATAATTATTTTCAAGTGTATC
GGGTCTCATAGTACGAGTGTGTAAAGGAAAATAACCTTTGATAA
TTGTAAAGCTATAAAC[A/G]TATGAAAACCTGTTAGTGACATTCA
TACAAAGTGTCTGTAACTGATACCAGATCCTTCAC
TCTCCAATTTGTCAGTTATATTTCTTCCAAGTCCCTGAGAAGCCAT
CCAAACCATTAGCT[A/G]CTTCTTGCAAAGCAATGTAGATCCATA
TCTCTAACTCTCTCTCAGGCAAAATGAACAACC
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ATTTAAGCCTTGCAACAGTTTGAGGCTTAGAAGCAGCAAAAGTT
AAAGTTGAGGATTAGG[A/G]TTAGGCTGGTCGTTGCTTCTCTGTG
GAGATTAAAGCCTGCTGCTGCTAGAATTTTCTCTC
GATGGAATTTCTGGATATGGAGGGCTGATTGCACTGTGCCATTTT
ATATAAAGGGACTTG[A/G]ACATCCGTGGATTTTATCCACAGGA
GTAGAGGGATGCAGGAACCGAGGCCCTGCAGGTAC
CCAGCACTTTGACACACCAGCTTTTTGGCTGTACGCTAAGTTGAA
AAGAGAGCATTTTCC[A/G]GAAATCTAATAAAAATGCTCACTGA
AGGTCAGCAAATGGCATGAACATCCAAAGAAAAGT
AGAATGTGATGAAGCAGAATAAGGGAGCAAGAGTGACCAGAG
GAGGCCCAGGAGTCTGCA[A/G]AGGGCCTGAGAGCCGTTAAGCA
ATTGGGATGTTAATCTAAATCATCAGGAAGCTCCTGAA
CAGACAGCCATGCCTGAGGATGACTGGGGTCAAAGACAAATCAT
TCCCAGTGGCCTTTAA[A/C]ATTTTCTCCTCTCTCCATGCCTCCTTCT
CGCTGCTGCAGCTGCAGCTAAATTGCTTCAGT
AGGGAAGACAGAGTGTCTATTTTAAGAAGGAAGGCGAAACCAA
ACTGAAAAAGAAAACAC[A/G]TGGAATGATGGTTTAAAAATCC
AAACCAAAGCCCCCAAAGAAAAGATCTGAATGCAGCAT
AGAGATAATAATACTGTTATCACTACATAGAGATCAGCACTATT
CCATAGAAGTATGATG[A/C]CAGTTACTATGTAGCAAATCTTTTT
TCTCATAGCTGCAGTTTAAAAAAGGAAAAAGAAAT
TGATAACACTGCATTCTACATATGAGTGACTGAGACTCAGAGAG
GTCCAGATACTTGTCC[A/G]AGGTCACTCAGCTGTACCTGGTAGA
GACTGCTGGGCACAGCGTTCTGAACCTTCTGCTCT
CAGAAAAAGCAAAGCTTAATAGTTTTATACTTTCATTATTTAGTT
AAGGGACATTCGTTG[A/G]ACAGATTTATCATCACATTTTTACAA
ATTCCCCACTGAATAAATAATTCTAGGATATGCC
TTGGGAGTATTTCATAAAATGACTCCATCCCTTGGAGTTTTGGCA
AAGGAATGGATGTTC[A/G]AGGTGAACTCTTGGAGGGGCCCTAA
AATAAGGATCTCTGCCCTTTTTGAAGGTCACTTTC
ACTCAAAGCTTGACTCTCACCACTATGGATTCAAAGAGGATGCAC
ACCTGAGGACCACCC[A/C]CCGCCCAACGCCCTGTCCTGGCTGAGT
CTAAGGTTAGATGTAAAGTCTATGCAAATGTTG
CGCTGAGAGAAGCTCTAGGATGTTCCTGTAGGGAAAGGAGGAG
AATGGAGAGTTGAAGTG[A/G]TTCTTTTCTTAAAGGCAGGAGTG
GAGTGGGTGGTGCGGCAAGGGAGCCATCTGAGGGATG
TTAAAGCAAAAAGGTGAAGCTAACTTAAGCCAGGATATAAGAC
ATAATATGGATAATATC[A/G]AAAAATATATTAAGGACTTCCCT
AGTGGTCCAGTGGTTAAGACTGCACACTTTCACTGCA
GGATTGAGAGCTGCTTAATTCCCAAGGCAACAGGTCAGTCACCTC
CTCTACTGCCAGGCT[A/G]GACTTTGAAATGAGGGCTGATGTCAA
GCCTGGTGTTGGGCCCTGCCCTCTGCATTCTCTG
CAATCCTCTCCTGAATGATTCATGCAGATGTTAATCAAGCATCTG
TCTTTGGGGATCCCT[A/G]TTGTTTACACATCATTCTTGTTTGTTTG
TTACCATATTATCCCATTTACAGTTCAAATCC
TTTTAGTTCAAGTTGGAATCTTTAAGATGGAGGAATGGATGCCA
TAAACTTTCAGCTCAC[A/C]AAAATTCAGAATTTTAAGAGAGAG
AGATTGGGTCAAAGAGCGGCCAAATGGAGTGCTGGA
GCCAACGCCGTCCCCGCTTCAAACTCCCTGGATCATCTGGGGCTGG
ACCTCGGCACAGCT[A/C]CATTCCTTTCCTGCATTACAGAAGACAC
ACTAAATTCAGTGTACCTCATCTTTGAATGCC
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ATCTAGAAAGAACATTTTAGAAATATGGGATTAAACAAAACAT
ACTATTAAGCTACTTCC[A/G]CCTGTTCCTTGTTACATCTTTTAAAT
GGAGTTACTGGAGAATTTAAAATTACGTCTATTG
ATTCAGTCTGAGTCCAAAGGCCTATAGACCAGGGGAGCTGATGG
TGCAACTCCTGGTTCA[A/G]GGGTAAAGTTCTAAGGCATAAGTCC
CAGAGTCTGAAGGCCAGCAAACCACTCCTATGTCC
AGAATTGTTTAAGAAGTGAAGTAGGAAGCAGGACAAAGAAGG
AGGTGAGGAGGGGATGAT[A/G]TGCTGGCATTTTACCTGTGCAT
CCAGCCCAGACTCTTCTGACCCAGGCTTTTCAAAGTAT
CAGGTTATGACAAGGTCCCAGTGCCCACCTGTACATTCATTACTT
ACTCCACCACCACAC[A/C]CTGAGCCAGAATCTGGGGCACTCACCT
ATAATACTACCAAGATTATCAGGGTACTTCCCT
GCCTGGTGGGCTGCCGTCTATGGGGTCACACAGAGTCGGACACG
ACTGAAGCGACTTAGC[A/G]TAGCGTAGCGTAACCTTCACTTTCCC
TCTCTTTGCTTGATGGTCCAGTGACTAAGATTCC
AGAGGGTGGTCTGGAGGAGCTCCCCCAATCTCTCCCCAACAAATA
ACATTTATCATCCCC[A/C]AAAATCTTGAACTTGCATGGCCTTAGC
ATCTCTTGTTCATCAGAGTGCCAAACTGGAAAC
CTGCCCACAAAACTTGTCTTGATATTTGGTGAGGGGGCTGCTGGT
GCATTGATGAGGAAC[A/G]CAACTCACTGCGTGGGCACTAGGGC
GTGTCCCCCTCCCCTGGCGGTGTGTCCCCACCTAC
GGCTACAGTCTGTGGGGTCACAAAGAGTCAGACACGACTGAGTG
ACTTCACTTTCAGGTG[A/G]TTGGGTCTTGCACAGGGCTGTAGCA
GTAGGGGGTTCTCTTTATCGAGGCCTCTTAAGCTG
TGGTGACCACTGGGTGGAAGGAGCTCAGTGTCACATTTAGGAAA
GGGAATTCTCATCCTA[A/G]GTAATGTTACTCTCAGGTCAGAAAG
AACAGGTCATTCTGCATCTCTTTCTGGGGCACCTG
ATCTGACAGACAGTGATGGCGTGTGGGAGAGGGTGATGGGCAG
AGGGCGCCACAAGTATA[A/G]CGGCTTGGAGGTTGGACTGAGCT
GGGAGCATTCAGGAAACCTGTTTCTTTAGGGAACAGT
GTACCATTGATCTGTATTTTTTTTGTTCCAGTGCCGTGGTGTCTTG
GTTACTATAGCTTT[A/G]TAGTACAGTCTGAGGGCGGGGAGCCTG
ATCCTTACAGCTCCATTTTTCTTTGTAGTTTGC
ATTTGGTATAGACTGTTTCATAGTAACAAAGAGTAATCAACCTG
GTATCTATCACTGAGA[A/G]ACTAAATAAATCATGCTGCATCCTC
ATAATAAGCATTAGGTAGTCGTGGACATGATCAAT
ATCTTATAAAAGAAGTCAAAAGCAGTCTTGAGTAATCAGAACCC
TTCTGCTGGATTGTCT[A/G]AGGTCATTTTGTTTTCTGGCACTGGT
GCATCATATTCCTCTAGCACGGGTTCAGAAGCAC
ATTCCCGCTAACAGAGTAGGAGGGCTCTCTCTCTTTTTTCACATCC
TTGTTATTTGTGGT[A/G]TTTTTGATGACAGCCATCTGACAGCTGT
GAAGTGATATCACTGTGGTTTTGATTTGCATT
ACACAGGCTACAGATGAATGAATACAATGTCAGGTTTCACGGGG
TTCAGGCCGCTATGCG[A/C]GCACGCCTGGCCCTTGGGCTGAATGC
CTAACTTATGTGCCTCAGTGTCTCACCTTACTAG
GCAGATTTCATACAGATTAACAGGTGTGGTATTCACAGATGGAG
CATGTATGAAAAAGGT[A/G]TTCTGAACCCCAAACTGCACAGAG
TAACTGAAACTATGATCTCATCACTGGGAAGTCGTT
ATCTCATATTTATGAAAGGAAGGTGCAATATTGTCATCCAAGTG
TACACTGAATCTAAGA[A/C]GAGTTTTAGGATATAAGCTCATAAT
TCTAGAAGGAAGGTGTGAGAAAGTTCTAGTCACAT
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TCCCACAGCACCCATTGAGGGTGGAAACATCTAAGCTTTCTATGG
CCTCTCTTCCTGTAT[A/G]GCTGCTCCTTGCCTAAGACTAAGCCACA
CAAACCCACCAGTCAATCTTGGATGCCCATGG
TGCATGTTCTAAAAAGGGGCAACTAGATTTTCTATTTTGGACAGT
GAGAAGTGAAACAGA[A/G]AAACCAGAGATAACCCCAGGGTGT
TTGGTCTTAACAGCTGTAGGGATGGAAGCTCCAACT
GATGAGAACGCTGAGGCACTAGGAGGTTGAATCTTGTTCAAGGT
CACACTGCTGGTAAGG[A/G]TCGACAAAGTGCACCGAGGTCAGA
CGACCAAATTGAGGTCACCTGGCTTGGGCTAGGCAA
GGCCCTCAACATCAGTGCTCACAGACGTGAAAGGCCTTTATGTGT
GTTGCGAATGTGGGA[A/G]ACCTTTACCTCTAGTTCCACCATTTGT
TCTCAACAGAGAGATCACAAGAAAAGTTTTATT
CTCTCTGGTGCACACAAATAAGGATTTGTATTTGAACGTTTTCCT
ACATTCACTGCACAT[A/G]AAACAATGTCTTCCAGTGTGGACACT
CTTGTCTTGAACAAGTGTGTGTTTGGGGTTCAGG
ATCTGAAATAGAAGGAAAATAAAGGAATTAAACTCTGTAGCTG
AAGACTACAATAAATGA[A/C]ATGAAAAATATAATAGGGAACA
GTCACTTGATCAAGCAGGAGAAATACCTGTGACTTTGA
GCACAGGTACTGTGAGCTGATGGCCCCACAGGCCTGGTATTCAG
GACTTGATAGTGAGGC[A/G]TGAGCCCAGGTTTGTCTGTGTGTTG
TACAGACAACAGGGGAGACTCCAGGGGAATTGCTT
GGGCCAGCCTTTACCTGAGGTGGATCCCTTAGCACCGCCACCGCC
ATCAGACTCTGGCAG[A/G]AGCGGCCGGGGAACGCGGGCAAGG
ACTTTCCTCTCCTCGGCTTGGCGCAGGGTACCGGTC
CCTGCTGTGGCAGGCGGATTCTTATTAATGTACCATCAGGGAAGT
CCTAGTTTAGCTAAT[A/C]TTAACGTCCACGTCAATTCGTTCTCCA
AGTTGGTATTAATGTTTTCAAGAATAAAAGCAC
AACAGTGCAGGTAAAATTTAAAAGCATATGTCTAAGTATCCACT
GCATTGTGAACACTGG[A/G]AAAAAAAAAAAAAAAAAAACTTT
TTAGGTTAGAAAATTCTGCCAGTATTGAAAAGTTACT
AACAGAAAGAAATGCAGGTCAAGTACATATTGACTACAGAGAA
GGGTCCAGCTCATCACT[A/C]GTGTACCTATCTAATCCAGATGTGA
GTCTATGAGATGCTTTTCAAGATACAGAACTTGGA
GTGTCCTCTGCTGTTTTGCTGACATCACTCTCCTGGATCTTTTCTCT
GCATCTGTTATGT[A/G]CTGAGTTGCTTTGTGATGATACAAGCTG
TTCATCTGTCCTGTTTTTCCTTTAGGATTTTT
TTTATATTAATGTGCCTTGCTGAAGTCCTCTGTGGATTGAGTCTGT
TTGGGGACTTACAA[A/G]CCTCATGTACCCGAACGTCCATTGCTTT
TCCCAGATTTGGAAAGTTCTCATTCATTACTT
TATTGCTCTTTACAGCATCGGACTTACTTCCATCACCAGTCACATC
CACAAATGGGTGTT[A/G]TTTTTGATTTGGCTCCTCCCTTAGGAAA
GACCTAAGGTTTTATGAGTTCTGTGCTGGAAA
GGAAACAACAGTATTCATAGCACATGGTTGTTGGGATTATTACC
TGGAGAATTACATGCC[A/G]TCCTCTAGTCATTCTCCCAACAGTAC
TTCGAACCTTTCACATTGGAAGACCGGGAAATGA
TTGCTTAAATATTCCTCAAACATACATGTCCATTCACTAAAATAG
GACCATATCTTGGTG[A/G]GGTTGTGTTATTAAGTGCTTAAGCCA
GTGCATGGTACACAATTAGTACTGGCTACATGGT
GGCTACAGTCCATGAGGTCACAAAGAATCAGACACGGCTGAGCA
TGTCTCGCCCTAGGAC[A/G]GAGGTGCTAGTCTCTTCTCCAGCATT
CTGCACCCCCAGAGATGAGATGGGACTCTGGAAG
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CCTGATTCTCTGAATATTAACTTGACAACAGACTTCCCCATTTCAC
TGGCTGGCATTTGC[A/G]TCCTTTCAGCAGCTAAACCAAGAAGTT
TGGGTTCTCTCGCCTCGACTTTCCTCTCTCATA
CCTAGCACTCACCTTCCCCAATAACCAACCTGCTCCTGGAAGCTGT
TTGTTGAACCCTGT[A/G]CTCATGTCCTTGCTGTCAGGAGGCCTCC
CCCACTCTGTGACATTCAGAGGCCCCACACTG
AGGGTTGTGATGCACTTCCAGATTAAGCCATGGATATCTGGGTG
GTGACTCCTGGCTTTC[A/G]GAAGCCTCAAGTCAGAAGATATCAG
CAGAGACTTTTATGCCTTTCTGGTAACAGTCAAGC
GATTCTTTACCACTGAGCCACCAGGGAAGCCCTGTGGACACACTT
TTAGAATAGGTACAC[A/C]CCGTTAGGATGGCTGAAGCCTCCTCT
ACTCTCTATTAATCCAGCCTTCTGGATTACGAAT
ATTATACCTTGGAAACTTGCTAGATTTATGGTATTACTGAATACT
TGGATGTAAGATGGT[A/G]ATGGTTAATAATGCAGACTGAACGT
AAACATGTAATCTTCTCTGGTGGCTCAGTGATGAA
GTCCAGTTTCAATTGATGTTTACTCAAATGCTCTCTTCAAAATCTT
AATGTAGGACACTT[A/G]TCTTTTAACAGACAACAATGACGTAA
AAACCCACAGGGCTTATCCTTGCTCAGTGGTGCT
ACCAGTCACAGCCAGTGTCTATATTCAACTAGAAAATTATGCAGC
AGATTTGGGGAAACC[A/G]TCTTAAAGGTCTAAGCCCAACAGGG
AACATGGGTTTCTTGGTGAAGGGGCCATCTCCTAG
AAGTTCAGCTGGAAGCTTGCAGAGAATAGCAGCAGGGATGTGT
TGATTTCATGTGATACT[A/C]GTAATAAGGTTTTACGGCTTCCAA
ATGATGAATAAATACTTGCTACAGGTTGCTTTGGCT
CACAGCGCCGCACACCGCCACGGTGAAGGCGCACCCCAACGCTGC
GCTCAGCAAGGACTC[A/G]GGATTCACAGCCTCCGTCAGCAACGC
TCATGACAAACAGCGCTGGGAGGATGACCGGGGT
AAGGACAGTGGGTGCAGGGCATGGGGGTCTTCTTCCCTGACTTTC
TCTCTCCCTGACACT[A/C]CCCTTCCCACCTTCCCAGGCTGAAGGAA
CCCTGGCCCAACAGCGACCCCCCCTTCTCCTT
CCCAAGTCTGGAGGGAAGGAGGGTGGGGGCTGAGACGGAGGC
GCTGGCCCATTTGCTGGC[A/G]GGGACACCCTAAGCAGCCCCACT
GCCTGCTCCTCTGGGATTGTGTTTCGTTGATCAGTGT
ACGAGTGGTACCCATTTCTATAAAGAGCTTAAATGATAAATGGA
CAGTGACTGTGTGACC[A/G]GAACAGTTTGGTGACCTGTCTAGAG
ACCTTATCTGGATTTGTCTGGTTACTTCCTCATGG
CTCTACTCTGGGGGCCGCAGGGCTGGGTCGTCACACTCCCCCAGTC
ATGCACCAGCATCC[A/G]GTGCCTCCTGGGGACCACTTTTCTGAAC
CCCTGCCCACTCTGGGGAAGCAGGTCAGCTCT
TATTTCTTGTGACTTGTGTGAAGAGCATGGCACATTTCCTGTCCAT
CAGGGCCTCTCACT[A/G]AAAAGAAATTGCCTATACAACACTTTA
GTCAACAACTACAAAAATACTTTCATATCTTGC
TGCAGAGGAAGAGTGTGTGTGTCAGGGACAGTGGGTTGAGTGG
AAATACCTTTATCTACA[A/G]GAACAGTGGGAGTGGGGAAAAA
AGATAAACAAGGGGAAAAGTTCCAGGGCAACCGAGGTA
TGTTCGGTCTGTTGCATTATGGTGTTTTGGTTGAAGAATTTGAGG
AAACTCTGGCTTGCG[A/G]CAGGCAGGTCATTGGAAAAGAGTAT
TCTGGTAGCCCTACAAGTCCTTGTGGGTGTCCTCT
CTCCGTCTTTCTGCCCCACCCCCGGGGCCTCTGCTGGCCACTGGGG
ACCAGAGGACGTCT[A/G]AGCTGGTGGAGCTCAGTCTGGTTCCGA
TGCTCACCCTCCACGAGAACTGCGTTGGGTCAC
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TGCGTGTGACCAGTGTAATTTGGGGGTGGGTGGCGTGGGGATCA
ACCCAGCTTTAAGAGA[A/G]CTGGAGACCACCCTGGACTGTCTTG
AGGCAGCTTAATTTGCAGCCCCCTACCTGTTCTCT
TGTTTATAAATATTACCGTGTCACTGACATTACATTCCTGCTCCCC
TCTTGACAACCTCC[A/G]TCTGTCAACACAGCTCCGGTTTATAATG
TTATTACTCCTTCCCTACTTGGGACCCAAGCC
GCCATGTCTGTCTAGCTCCACACTTCCAGGACTTCCTCTTCTGTACC
TCTTTTATGCAAA[A/G]AGAAGACACGTTGGAGGGTGGGAGGA
GGACAATTTATGCCTGTGAACTACCCTCAGGGAG
AACTAAGAGTTCGCATGCCACAAGGAAGTGCCACGGCTAACCCC
CAGTGCAGCCAAATGA[A/G]TATTACAAAAAGCAACCCCCAAAC
ACCCATGTCTTCATTGGCCTCCAGAGCCTGTGCTCT
GGCTCATAGTAGGTATTTAGTAAATGTTATCTTTTTTGCTCTTCAA
AGATGTTGTAGAGG[A/C]CTTATCCAGCTCGTAAGTGTCCTAATC
TTATTTAAGTCTGCCACTTTTCCTATGGGCTGC
GGCTCGAAAGTACAAGGGGGCGCATGGGGTGTTGTTGGTAGAT
AGCTTGTAACAAGGTTA[A/G]ACTTTTTTCTTTATACTTAGTGTAT
CTTCGTACAGTCTGTTGTGTGCGTGTTATTTTCTG
ATCTGTCCTACTGTGAGCTTCATGACCATGACCTCTCTGGTCCACT
CGATGTCTGAAGCC[A/G]TAAGTTCTGCATCTATCTTACAGGTTGT
CCAATGAGATCTAACCAATGAGAGCAGAGGAA
GAAAGGGCTCTGTGTCCTTGCTGGGTATCAGAGTCCCCTGTTCTG
GAAAGCGCCCTGGCT[A/G]GGTTCTTGTTGGGGATGAGTCTGAGT
CTCTGTAAGGCTGTCCGGAGGCTTAGCTCTGCCA
TTCCTCCCCATGAACAAAACGACCAACCAGAAGGAAGAGTCGTG
ACCTGACTTTCTGCCG[A/G]GCAAGGGGGCCATTCTCAAAACACT
ATGGACTCTTTCTTCAAAGCTCTTTAACAGTCTGG
CTGGTCGCCAGCCTCAGCCGGGTGTTCTCTGGGCTTGGACGGCCT
GACGGCGCCTCTCCC[A/G]TGGCCCCCACCTACTTTGCTGCACCTCC
TTGTATAGTCCCTCCTACACTGGGAGGGTGGT
AGCAGGAACCCTGTGGAGGAGATACCTGTGCCAGCCACCGTCCA
GGCCCCAAAGGACCAC[A/G]AAGTGGATGGGGGGCAGAAGTGG
CCTAAGTGACCACAGGTGGGGCTTATGAGGCCACCAG
TGGCATTTCGGAATGTCTCGTGTTCCAGCTCCACTGCCTTGGCCTG
GAGGTCAAGTCTGA[A/G]GGCAGCAATGAGATTAAGGTGTCAG
GCCTGAGGTCAGCCCTGTGAGATTCCCCCAGGGGA
GAGCCACCAGTGCGCCTCCCTGAGAAGGCAAACTCAAGAAGGCA
ACTGGACTCCTAGGTC[A/G]CAGGCACAGGGACCCAAGAGGCTG
TGGCCACTCACCCTGGAAGCTCTCCACAGCTTGCCT
CGCTGTCTTCAGCATGACAGAGAGCTCAGCTGGGATCTCCAAGCG
CCCCAGCTCCTGGTG[A/G]AGAGGAGCAATTGACCAGAAACTCA
GGGAGGGGGCACAGCGACCCAGGGGCCATCCTCAC
GTAGGTGCTTTCCATAATCATTGTTGAATGACTTACAGACTGAAT
GGACCCAAGGGGCTC[A/G]AGGATCAAATGAGTGTGGGGAGAG
GTGCTCATGTGCTTGTTCTGACTTGAGTTATCCATC
CTATTTTTATGGAGTTTAAGAACTTATAACAAAGACTCCTGATGA
ACCCCCAAGCCTCTC[A/G]CGCAGCCTGCAGAGTCTGCACCACCTG
GCCCCTCAGGCACGATGGTCCCCCTCCTGCAGC
AAAAAAAGTCCCCAAGGGCACTGTCTTAGCAAGGCCAGAGCTGC
TGCCCAGCAGTGGACC[A/G]GACAGGCAATTTCAAATACGGACCT
CACATCGCCCTCCTCCCAGCCCTCAGCGTGGCCTG

Page 161



The updated list of SNP approved by ICAR for Parentage Verification and Exchange in GenoEx-PSE (May 2018)

Genomic Flanking Sequence
GCACCTTTGTTTACTTATCTGTAAAATGGGCTGTAATAATAGGGC
GGACCTCAGAGGACT[A/G]TAAGGATTCAATGAGAATCTGGAAC
ATCCCACAGGACCGGGCTCCCAGTTAAGACCCAAA
CAACACTTCCATGGCTCAGAGGGGCTTTGTGGCTGCAGCAATGAT
CCAGTTAATCAGCTC[A/G]AACAGGAAGTCAACAGCAAGCACAC
ACACTGAAAATACCTAGAGATCTCTGAAAATTTTG
GGAATCAGATACATGAACTGTACATGGTTGTATCTGAATACCAC
ATGCCTTCTCTCTTTG[A/G]GAATAAATGATAACAAGTTAACCGA
ATTGAGTCTGTCTGACTGCATCCCTGGGTGGGGGG
GCGGGGCCCCCAGGGATCCCTCCACAAAGGACAACCACTGGGAC
TCCTTTAAAGTTGTGT[A/G]TGTAGTTGTGTGAGGGCTGCAGAGG
CACCAGAGAGAAGCGAGGTCTTGGTGGAGTCCGCA
TGAGTCTGGTCGCCCTGGCTTCATACCCAGGCCCCACTGCGCTCTA
GAAGCGTGACCTTG[A/G]ATGTGTCACTTAGCCTTTCTGGGTCTTG
CTTCTCTCCCTATAACATGGTGGCGTGGCTTC
GACTTAGCATGCACACACTGGGCCAGGAGCTAGTCTCCTGAGTGC
CCACTGATGGTGTCG[A/G]CAGGAACATCACCTGCCCTTGACTTTT
CCCAGTGAATAGGAGTTCCCAGATCCCATTAGA
CCATTAACTACATACACGGCACCTGCAAAGCAGTGGGCGCTGAA
TGTGTCAAGCGTGGAA[A/C]GGCTGCTAGGACGCATCATCAAGG
GGAGAGAGAAGTAATGCATAGAGAGGGACAGTAATG
AGTCAGGCCCACGAAACTTAGAATCCTCAGCTACCACTTAAAAG
GTGTTTGCAGCTGCGC[A/G]GGCTACGTTGCCTCATCTCATGGGTG
GCCCACAAGACGACCCTAAAGACTGCATTGAGCA
CCGGCCACTTAGGCCCCTCGATTTACACACTAACTCATTTAATCCG
CACACCAACACTGC[A/G]GGGTAGTTTCTACCAGCCTCTCCATTTA
CGGATGAGGAACTTGTCCAAGGGGGCGACAGA
TCAGGTAGAGATCAGAGCCTCCAGGAAAATAGGGGAAGACGCT
TCGATGGAGGGACCAGG[A/G]TGGTCAGCAGGACCCGGTCAACC
TTCCCGGGTCTGGGTCTCTGTGTCTGCCGTTCCTTCT
CAGGCTTGCTAGCGCTCAGAATTAGCAGTTTCATAAGTAGCTGG
GAGAATTACATGAGGC[A/G]ATGCTTGTCGAGTGCTTCAAGCAG
TATCTGGCCACAGCTCCCTCCGTCGCTTTTATTACC
TTGCCAAGGAGCCGGGTCTTCTGGAACATCAGGCTAAGACAGGG
TCCATAAGGGTATCCC[A/C]AGCCCCATGTCAGGTGTGGTATGCA
CATGGCCCGGCCTTGGCCAGAGACGAGAACAGGAA
ACGACCAGGAAGCCCTCAGTAAGATTTTTAGTGTCTTTCCAGACT
CAGGTATAGTTTTGA[A/G]TTGTGCCATGCTGATTTTTCACTACAT
GACCTTGACTCTGTTACTTAACCATGCCAAACC
CAGCCTCTTTTCCACAGCCACGGTGGTGGGATTGCGCAGCGGGAC
GCTGGGACTTGGCGA[A/G]AAGTGAGAAATTCTGTTGTGTCAAA
GAAAGTGCAGTTTGCTCTTGGTTTTCTCGGGGCTG
TGAAGCTACAGATCAGAGTCTGGGTGTAGGAGGCAACTGCGAT
GGTCCCTGAGAGTGGAC[A/G]GTCCAGGTCCCCCAGGGCAGACCT
CAGCTGGGTGGTCAGTGTTCCAGATCCCTGGGCAGC
TGCCAAGAAGGGCCCTAGAGACCCAAGAGTGGGAGCCACTCCCC
TCCTCCCTGCACCTCG[A/G]TGTTGTTTTTGGCGATCTGCCCAGTGG
GGCCTTGGCCTCATAGCCCTGGGGCCTCAAAGT
CCGCCCTCTCACCCTCAAGCTTCTGGCCCCTCTCTCTTCTCTCTCAG
CCCCTCGGCCCT[A/G]TGGAACAATGAGACTGGCTCCTCGGCCCAT
TCAGGCAGGAATGCTAACCATGCGCTCGTG
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GCTATGGGGATGAGGGGGCAGGGACCTGGGGAAGGGTCATGA
AGGGGCCTGGAGGGGTGG[A/G]AAGATGCCCTGGGAACCCTCAG
ATGACACCCGTCATCCTCCTTATCTCAGAGGCCTCAGG
CAGGAACCCGTGGCCAGGGGAGGGGGCCTGACGGCATGACTTTG
TGTGGCAGGACCTGAC[A/G]GCCATCGGGGTGACCAAGCCTGGG
CACAGGAAGAAGATCGCCTCGGAGATTGCCCAGCTG
CTGCAGGCAAGTGGCACTTAAGAGGCAGGCGAGCTTGGACCAGT
CACTTCTTTCTGTGAA[A/C]CCCAGCGCCTCTGTGGGAGGAAGGG
TCCGTGACTCCCATGACCTTGGGAAGTTGTGAGAA
CCCAGAGGGGACACACGCCTGGCCGGTGGCTCACCGGATCTCGTG
CAGTTTCACGACCTC[A/G]TTGGTGACCACCACAAGGACCAGAGA
CAGGCAGCCCAGGAGCCACGTCAGCAGAGGCACG
AGGGCCTGTACTGACCACACCCCGCACTCCCGCTCGCTGAGGGTG
GGTGAACGAGGCACG[A/G]ACCGGGTGGTTGGTGGCACATTTTC
CTCTGTGGCCCCACAGCCTGACCTCTGCCATCGAG
GTCAGGCCCGGGGATTCAGGGAGCAGCAGGTGGTGACGGATCTC
TGTCTGGTCCAATCAG[A/G]ACCCAAGGAACCTGCTCCAGAACCG
AATCTGCTCCCCAGGGCCCAGAGCTAAGCATCTGG
AGAGCCTGTCTCAGGTCCAGCCCGCACTCAGGTTTTCGACCTGTTA
GACCGTTTCATCTC[A/C]GCCGAGGTGTTCCTGCCCCAGCCTCAGG
GTGGCCTGGAGGGAGGCAGAGAACTCTCCTGT
ATTTTGATTACTTGGTCATGTAATAAGTGTTTATAGTTGGCCCTT
GAACTGCATGAGTCC[A/C]CTTATATCTGTATTTCTTTCACTGAAT
ACGAACCAGAGTGCTACATGATCCATGGTGGGT
GAATTTGATTAGCATACCGTCTGTTTCCTCACCCAAGTCACTGATG
AAACTACTGACTAG[A/G]ATGCCACCAAGGATAGAACTCTGAGA
CTTGTCATTAAAAGCCTCCCTCCCTCCCGCATCA
CTCAGATCATCGAGCATTAGACCCTGGAGGTTGGAGACCATAAC
CTACGACCCAAGGCGC[A/G]ACTGAACCTCACCCAACTCAAGTTT
GAGTTCTGATCATAGCTTTTCCCAAATCCACTCAC
GTGGTTTCTGCATGTAGCCCCCTCCTTTAGCCACAAAAGCTTTCGC
TCCCTGCTTGTCAG[A/G]GTTGGGGAGTCAGCCTTTGGACAGACC
TCTCCTCTCCCCAGACCACCTGACCTGCCTCTT
CAGGGTTTTGAATAAGGAGTGACGCGCCGAACCCCAGCCACACG
GCAGCGCGCTCCTCCC[A/C]GCTCGTACTGGAGCGTCCTTCGTCTTG
CGCCATCCTTTCAGCCTAATCAGGTGTTTAAAG
TACACAGACACACACACACATTGCTGAGAATAACTTCTAACAAA
GTTCAGAGGGTTGTAC[A/G]TGTTATCCAGAGAATTCGCAGGTCG
GGGCTGAATTATATTTCCAAAGTCCAGACCAACAT
AGAAGTGGATGAATTAGGATGGTAGTTTGGAATTAGAGCCCGT
AGAGTTTGCTGATAGTC[A/G]AATACAGAAAGTGAGGAAAGGG
AAGGGATGAGAGACAGGTTTTAGCTGGAGCAGCTGGGT
CTTCCATCTACACGTCCTGACCCTGGAAGTGGGACAAGCTCCTGG
GGAGAAATGTCCATC[A/G]CTGTGAGTGGATGAACCTCAGTCCTA
AGGGGCTGACAGGTGGTTTGAGCCTGAGCTGAAG
TAGAGAAACTTCTCACTGACTTGTGCCTTTGTTTGGTTGGTTGGTC
ATGCCATGCAGCTT[A/G]TGGGATTTTAGTTCCCCCACCAGGGATT
GAACCTGGGCCCTTGGCAGTGAGAGCAAGGAA
GAGGTCACAAAATCTTTCAGTTTGGTGATTCAGTACCCTTTTGAT
TGACAGAAGATTGGC[A/G]GCAAGTGGGTGACCTCTCTTGGCTCC
ATATTTATGCACGGTTACTGTGTTAACAGTAGGG
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TTTGCCCATCTGACATTCCTAAATCTCAGAGGGAGTGAAGATGAC
ACTCTCTTCTGGTCT[A/G]TAGGCAGCCCTGGTATTTATATTGCTCT
GAACTCATGATGATGCTTGTAGAGATTTAATT
TCCATGGGATTGCAAGGAGTCGGACACAACTTAGCAACAACAAC
AAGGGTTAAAGGAGTA[A/C]TGCAGTTGACATTCTGCCAGCTGCC
AGTTAAACCCTCAGCTATATGGTCATATAAAACAC
TAAGCTGCCTGAGGCTGTGAAATGCCAGTAAAGCCCATGGGTGT
GGTCAAGGTCTTGGGC[A/G]GGTAGCACTTCTTAGCACCACATTG
TAAACAAATTAAAAATAAAAGCCCAGATAAGCAAA
AAAAGTTGAAAGGGCTGAGGCCAGAGTTGTTGGCAGGGGCCAG
CCAAGAGGGCCATTTGG[A/G]GCAAGCTAAGTACCTGTCCTGTGA
CCACCTGATTCAATTTGTATTTCAGAGAGTTAATTC
ACAAATGTTGAAGTTTTGTTTTGTTTTTGTCATCTACAATTGCTTC
ATTTCAGCACAATT[A/G]CTTAAATTATTTAAAAGTGTTCCCTTCC
AAACCTGGTCCATAGGCATACATTTTTGCAAA
TTAGCTGAGCCTCTGCTCTGGAGATAGCAAGATAATCTGTCACAG
AGCTCACAGTCTGAA[A/G]GGAAAGACACACTGCTGAGAATATA
ACACTCAGGAGGGGCAGCTTTGAGACATAGAGCAG
GGAATGCCCTTACCCTGGCTTCTCTGGCGAACTCCTACACATCCTG
CAAGACTCGGCTCC[A/G]TCATCACCTTCTCTGAGAAAGCTTTTCT
GAGATGGGCAAAGTAGCAACCCCTCTCTCCCA
TAGAACACGTAAACTTGAAAGGTTAATCGCCTTTCAGTGTATTTG
ACAGTTAGAAAAGTA[A/G]ACATATTGATGACAACATGGCCCAT
GCAAAGAGCTTCCAAGTAATTATGACACTTCATGT
CAGGCTGCCTCTTGCTGTGGAAGACGCAGAAAGAAGTTCCCTCGT
GAGAATGAGTTCGAC[A/G]CTGCTATTATTCACAGCCGAACCTCT
TCCTATGGTTTAACATCCAACCTTTATCTTCCCC
TGGGGAAAAAAGAGAATGGCATTTCAGGTGAAAGGATTCACAG
AGGGTTAGAGTCTGAAT[A/G]GAATGTGAGTTTCAAAGACAGTG
ATTAATCTGGGAATCTGTTTTGTAAATTAAAAATATA
CTTAATCCTATACTTCTAATTATGTGCTCCCCTACTACCTGCCTTTC
CCCCTTGCTAAGC[A/G]TGAGTTAGTTTTCTACATCTGTGGGTCTG
TTTTTTGTTTTGTAAATAAGTTGATTTGTAT
TTCCACCAGAGAGATATAGGGAGATCCGGAGCAGAACAAAACC
AATGGTCACTGCACAAA[A/G]CCTTCTGGGCAAAAGCCAAATCG
AAGGTTGTGTATGAACCACACGGGGCTGATTAACCCT
AAGTGAGAAAGTAAAAAGGTTGCAGTCAGAAACGTGTTTGATG
TCTCTGAGTCCCATCCC[A/G]TTTGGGAATCCACAGCCTCAGAGCC
CCATCCATGCTGGCCAGTACTTAGGCACTGGGGAC
TCCAACACACAAAACCAATAACAACAGCAACACCTGAATTTATTC
CATTGTGAGAATTAC[A/G]CACACAGTTTCCATGTGGGTCATGGC
ACTAAGCTAGTTGGGGAGAGAAACTAAGGAGCAT
AGATTCTTAACCACTGTACCAGCAGGGAAGTCCCAGGACTAGGT
GTTTTAAACACTGCCC[A/C]CTAGATGCCCTACCTGATATGAGAAC
CACTGGGGTCGCTGATGGCTTTCCTCAGGGAGAG
AAAATAAAACATTAGGTTTTCTTGGAGTCATTGCTTCATTGGATT
AGCTTTTTTCATGCA[A/C]TTATCACTGATTTTTCCATGCACACCAT
CAGATTTGTCAAACACCAATGATATTTCCCAA
TGATGCCATGATATGAGTTTTCTGAATACAGGACTGAACCCCATT
AAAGCTGTTATATAC[A/G]TTTTAAGATCCTGCCGACCAGTGTGT
AGGTCTGCTCATCTTACAGCTCCCAGGACCAGCC
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AAGAGAGGGAGAAGGAGAGAGGGAGAGAAGGAGGAAGCATT
CACAAGCCCTGGTCACACC[A/G]AGTCCCTGACTCCGCCCACTGTT
CTTCCTTGTCCTTCCGCTTGAGCAAGTTTGAGTTCAG
GTAATGAGTCACAGTGAAAAATGACAATTTAAAGAGCACAAGT
TAACAAATTTCCCCTAC[A/G]TGAAACCACACAATCTAAGTCAAA
AGGGCCATTTCAGTTATCTAGGTCAAGATTTTCCCA
GGACCCAAAATCTAATGGGAACCTGATGTGTTGTAATAGTAACT
TCCAGTACCAAACAGA[A/G]TTGCTTCTCTCATGTTTAACAGATA
AACTATTCTTCACCATAAACTGCCGCTTCAGAGAA
TAGTTTCTTAAGGGACCTCCATACTGTCCTCCATAGTGGCTGTACC
GATTGACATTCCCA[A/C]CAACAGTGTAGTAAGGTTCCCTTGTAA
TGACATTTTAGATATTAGAGTATTTTTTCAGTA
TCCCCAGCCTTCCCCCTCGTCAAAAAAGGACAATGTAGCATGTTG
GCTAAAACTGGAGCA[A/G]AGTGCACTAAAACGTTAATTTCCTG
AACTCAACTGTTGTGCTAGTCACGTTTTAAAACAT
ATAAGGAATTGAGATGTCAGCTCTGACTTATGCGTGTGGCCAAC
TTACTTTGTATTATAC[A/G]TGGCAGTGTTTTAATTCTGATTTTTCT
TCAAAAGATTGAGCCTCTCCCCTCCACTATTGG
GTAGCAGTATTTTCCATTCTGGAAAAAGCCAAGGACTTCATGAA
AACAACATACCTGACA[A/G]TGAGACAGGGAGGAAAGACGACA
AGAGAGAACGCAAGCAGTTTGAGGCTGAGGATTTTGT
AGATTCTCATAAGGAGTGTGAAACTTAGGTCTGTTCTGTGCATG
GTTCGTGGTAGAGTTC[A/G]CAATCCTATGAGAATTTAATGCTGT
CACTGATCTGACAGGAGGTGGAGCTCAGGCAGTAA
GATCTAATTACCAATTTGCAGGAAATTCAACACAGATAATAAGT
TAAAGGACAACTGAGG[A/G]AAGTAATCCCATCGAATGGAGAT
GACATGATATTCTACAGGTCAAATGACCTGGCTTCTT
GCACACTTCTACCTACTTTTCTTCTCAGATCACTTCCTCTTGAAATG
CAGAAGCCAGGCA[A/C]ACAGTTGGACATCTACATATGCAAAGG
ACATTTGAGTGCTCTAGACAACAGCCAGCAGCA
CAACCTGGAAGTTCTGTAAACCCGTTCTTTTAGGGTTTTTACAGA
GGTTCTAGTACCTAG[A/G]AGTGAGTGATTAAATCATTGGCCTTT
AGTGATTTGCTGCAAGTTGCCCAGTAGTTCTTGA
AGAACTTTTCTTGAAAGGATCCAACTAATTCCAGCTTGTTTCCCA
AAGCAAAGTCCAATG[A/C]CAAAACCTAACACTTAACAATATGA
AATTCATAATCTTTAGCATTCAGTCAAAAATTATC
TCTGGAGTCCAAGCAACACAGCTAGAAAAAATCTGCACACAGCA
ACTAAAACCAGCACAG[A/C]CAAAAATAAATAAATAAAAACTTT
TTAAAGAAACTGAGTATGATCTCTTACATAAAAAGA
GAGGATTCTGGTGCTTCCTTAAGTCATTTTGAACTTTGTACAGCA
GAATAGCAAGAGCGT[A/C]TTCAGGAGCATACAGCCTTTGTGTTA
ATTGGTGAATGCTGTTTCCTTGAAGTACAAGAAA
TAAAAGGGAAATTGTATGGTTTTAATATGTACTGTGATCAGGCT
GTAAAAAAAAAAAAAA[A/G]ACAGGTCTATGAAAGAAAGATA
CACATATGTATTAAAGACAGACACATATGTATGGAATA
AGTGGCTTCGTGCTGGAGAGCCTTTTTGCTGATTAGTGGAAACTT
CCTGGCCCTACAGCT[A/G]TTTGAGTTTGTAGTCCCTGCCCTACAT
GTCCCCTGCAATCATTTCTCTTGGAAATCTTAC
TCTGAAAGGACTCTTACGTGCTGCATGGCAGTGTCCATTGCAGAA
ACAATGGAATTCATT[A/G]TTTGGTTTCCAAACTCCAAGGAAAAT
CACACAGCTGCATCTCCTAAGCCACAACACATTG
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CCAATGACTAATAAATCTGGAGCATACAGACTCTTTCTCCCCAGC
TTTGGATAACTCTGA[A/C]GGGCCATCAAGCTACAGGATAACTTT
GCGTGGCCCACTGACGCCCTTGTTGGACCTGCGT
GGTAAGGAGCATATGGTCACCTGGCTCCTGGTGCGCGGAGACCC
ATCCTTTGAGATTCAC[A/G]GGGAAGTGAGGGTCAGGGTGACAC
TTCACCGGTGCATAGTCATTCTGTGCAGAAAGCCCG
GAAGCCAATAACAAGCTATCACAGTGACCAATTCATGACTGCTA
ATCATACAAGCCTGGC[A/C]GGCTACAGTCCATGGGATCGCAAAG
GGTCAGACACGACTGAGTGACCAACACACACACAC
TTGGCCTCCTTTAGAAAAGCAATGACCTGTAGTGAGGAGCACAG
TCAGCTCACTGCGGGG[A/G]AATCAAGGGAATCAGTGCCTTGACC
CCAGCTCATCCTTTTGTCCTCTTTGGGGTAACCAG
CCTGTCAGTGTGTATTCTGCATCCGCATTAACCAGAGCTCCCTAGG
AGATAACATTCCTT[A/C]TTAATCTCATCAAGGGTCACAATTCCTT
AGAAGATAACCTTCCTTCTTAATCTTCTAAAG
TAGTTGATGCGATGCGAGGTCCATGTGTTTAACTGGTATCTTTGG
ACTCTCTCTTTCTTG[A/G]CTCTGCTCTCCTCAGTTAGCTTCATCCTC
AGGTCTAGGCCTCATGTCTCAGGTTTCTTCC
GTAACAGAGAAAGAGCACACCCCAGGACCAGACCTCAGCCAGTG
ACAGACAGGAATTGGT[A/G]ACTAACTACTGCCAGTCCCTTGCTC
CTTAGACTGCTGGCTAGGAAGTGGTCAAACAGGAG
GTAGTATTCCATTGTATATATGAACCACAGCTCACAGGTAGCATT
TTTGAACAAGTCACC[A/G]TGGTCATGCTGCAGTACAGGCATTCC
TGAAAGACACTGTAGGTCTGGTTCTAGACTTCCA
CTGGTGGTCACATGACCTGGTCCTGACTAATGAAAGTGGAGGTA
TATCACATTTTAATGC[A/G]CTTCACTTTATAGTGCTTCCAGATAT
TGCTTTTTTAATAAACTGAAAGCTTGTGGGAACT
TTTCACACCAGCTTGGGTGCTAAGCACCACAGATACCTGGTGCAA
TAGTCAGCGAACCGT[A/G]AGAACCTTCAGGCTGAGCGGTGCTA
AAGGAAAGCGTACCACACGCCGGGGAGGTTCCGGC
ACAGCTTACATTGATCTGGCACTAGACCTCAGATCTTCATTGCATT
TGCCATGAGTGAGA[A/G]CTTTGAACACACTGCCTGACACAAGAC
ATTTGGGCACTAAGTAGTTTGTGATTAGTTAAT
GTGAATATTCAATGAATATCTTTCAATGAATATTCAATGAATCTT
TCAATATATCTTTCA[A/C]TATTTCAATGAAAAGTTGAAGAAGTG
TTCCAGAGTAATGAGACAGGACAGAATTCTAGAT
GTATATGACCTAGAGGCAGGGGTGGCGCACGTGACCGGGCTACG
TGGAATGTAATCCCGA[A/G]ATAGGCGTAGGGGAGCACGTGAGC
CAGAAGTTGGGGGTGGAGGAGTAATCTGGAGGCCAA
GAACTGGGCTAGTTCCGGAATCCAATGCTGACTTCTCACAGGGG
GCAGATGAACCCTGAC[A/G]GATTATAAGTTGCTTTCCTGAAACT
GTGAGAAAGGCACCAAGGTGAGTGGGTTTGCTGCA
AAAATGCTATCACATGGGATTATCTCAAAAACATTATACTAAGT
GAAAGAAGCCAGACAC[A/G]AAAGAGTACATGGTGTATGCTTGC
ATTTCCATAAAACTAAAACTAATCTATCTCATGTCA
ACCTGCTAATCTAAGAACATGTTATATCTCTCTATTTTGTTTTTTTT
TTAATTTATCCCA[A/G]TAACATTTCATTTGCTGAATTTGCTACCA
CATATTTGATGTTTTGAAAGTGTAGAAAATT
TAAGTCCTGTTTAATCCCTGGTTTTCTTAGAGTTTATTATAGACAT
ATAATTGCAGATCT[A/G]CAGTCAAAGGCTGTTCCCACTATCCCTT
ATTTTGAATTATTTTAAAATAACTAGTTATTT
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Genomic Flanking Sequence
AAATAATTTTTAAAATAAACTGAGAAATTATCTCTAATAATAGT
ATGTACTTCCTAGGAT[A/G]GTTGTGACAATTGAACAAGTTAATC
CATGTAAACCCTTAATAACAAACACACCTGGTACA
CATAAACAGCTTCCGATATTAGGATCGAGTGTGATGTGTTTTGA
GAAAACAGCTCTCTCC[A/G]TTTCTGACAAATACCACATCTGAGA
TGACATCTGAATAATATATTTAGCATCAATAATAC
GTGACCCTTTAGAGAAAGAGACAATACATTTCTGAAGAACTGAT
AAGTCAGAGGTTTGAA[A/G]TGAAAGTGAAAGTGCTAGTCACTC
AGTTGTGTCCAACTCTTTATGACCCCATGTACTATA
CACAGTCAAAGGATGGCTGGGAGTGGTGTCAGAGACAGAGACA
CAGAGGAGAATTAGAAG[A/C]AAGGGAAGCCAGGCCTGAACCT
TTAAAAATTTCCACCATGTATAGATGATTTGGCAGTGA
CCGTAAAATATTAAGGATTCATTTTGTTGAGACTTCAGCTCTCTTT
CTGTCATTGCAACC[A/G]TTTACTTTCTTGCAGAGGGACTGATTTT
ATCTTCGTTTATCAATCAGAACTTGCATCCGA
AGAGTCGGACACGACTGAGCAACTGAACTGAACTGAAGATAAA
CAGAAACACAGAACCAC[A/G]GCAGCATTTTGTCTTGACATGGA
GTAAAAATGAGAATTTTAGATGTAGCCTGTAGGCTCT
AATCTATGGGATCACAAAGAGCTGGACATGACCGAGCAACTAAC
ACATTCACAAGAGAAT[A/G]TCTAGCTCTTTCCAGCTATGGCCTCT
GTTCACAGGCAAATGGGCTGTAGGGAAAGGTTAT
CACCTCTCCAGCCTCATCTCTTATCACTCTCCAGCCCTCATATAATC
TCTAGTCATAATA[A/G]CCTTTTGCAGTTCTGGGGCCATAAGACA
CAAGAAAGACTTACTTCTGGATTTTTGCATTT
CCCACAACTCGTTTGAAAAAACATCTATTCCTATCTACAGCTCCAG
TTAAGGCAGAGGAC[A/G]TAGGCATGACATATTTGCACCATTTG
AGTCAGTTTAGGTTGGGGCAATCTGAGTCTCTTC
AAGTGAGGTACTGGAAGTTAAATCTGTGCTGAGGAAACATAAC
GTAAAGGTAATTTGGAA[A/C]TGCAAATTACCTGAGAAATGCCT
TATCCACCCTCCAGACTAATTCCAAATGTGAAACAGG
ATGGATGTAATACAAGTCCTAATTTCAGCTACAACCAAAAAATG
ATACAATAAACATCCC[A/G]GTTCATATATCCCTTTATACTAATTT
TCTATTACAAAATTACTGAACATGGGATTACAGT
TTGTAATTAATTCAAAAAGTATAATGGATTCTTCAAATCTCTTGG
ACTTAGGAAAAATAC[A/G]TCTGTTTTCTTCCTTTCATGGGCTATG
ATTGTAACATAAATCATGATTTTTTTTATCAGA
TTGTCTTAAAGCCCTAAGAGTTTTCACAGCCATTGAGGGTCAGTC
TGCCTTCTACATCCC[A/G]GTAGACACGGCCCTGGAGTCTGATTAG
GACCCACTTCCTGGCCTCTTGTGGGCACACATA
ACACACACACACACATCCCAGAAGCCTCTCTCATTCTAAATTAGC
AGAGAGTAGTGGAAA[A/G]TTCCTAAATATAAATCTCTCATTAA
ATCAAAAGAGAAAAAAGTGAAGATGACAATAATTT
CGACTGCCTTTGGGTTTCTGGCTGGGTGTTTCCCTGTCAGCTCAGG
AGCTAGATGGCAGG[A/C]TGGTGTGCAGCTCCTAGGCAGTTCCCA
GCCTCTTGCAGATTTTCGTTAGTGAGACTCTGC
CCCCAGCATAAGAGCAGCCTGTAAATAATCACTGTCAGCCTCCTC
ACTGCCTCTTCTGCC[A/C]ACTTTCTTATTCAGAAAATATCCACTAT
CAACTGTATAACACATTCCTAAGGATGACCCT
GATTAATTAATGTCTACACTTAAATTTTAAAGAATTAACCTCACA
AACAGAAGTTGAGGG[A/G]GATGTAGAACAGAACAAACTTCTT
AAAATATAAACCAAAGAGTTTTGTTGATTTTAAGCT
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Genomic Flanking Sequence
ACACTTGGGGTTTCTGATTAGTTTCCTTTTGTTTCTGACACTTCAG
GTTGGTCCTCTGTA[A/G]TCATGTGCCATGTATCTGATGGCTACAC
CCCATTAAGATTCAGACACTAGAGATGTGACC
TAAATCCAAAGAAATTTTTAAACGCCTGTGTCATTCTCATCAAAC
TAGACAGGGAACTTC[A/G]TCAATTTGCTAAGGCACACACAAAA
ACAACAACAGTCAGTGTGACTTTAATGGTGAACTA
ACAGGAGTGAGAAGCAGAAACAGGTTCTAGTTGTGTCGATGAT
GCTCAGATAGTGCTTAC[A/G]GCGTGCCAGAGAACTGTCCTAAGT
ATTTGTATATCAACTCACCTAATCCTGAATTTAAGG
CAAGAAACTTTATAACAACTGACTAATGTAAATATTTTCATTTAT
TATCATTATTTTTTG[A/G]CTAATTTGGTAAGCCAAACTGATGGT
AAGCCAAAAAAGATATGTTGTTTTTATTTTAATT
GCCCTGCTGAGCATTTGAGGTGTGGTGCTGAATAAAACTGCATG
CCACCCAGCCCGCCCG[A/G]AAGCCCTGTGTCATGTGTTTATCACA
AAGACTTCATAAGTCTTAATCCACTTCATCCTCA
AATAAAGTCAAGTCTTATTTAGAAAAGGGTGGGCAAGATGAAT
CGTTAGTATAACTTCTT[A/G]GAATGGAGGTTTCTAGCCCTTAGCT
AATTCTCACACTAATTCTCTGATACCTGGGGCCAT
GGGCATCATCTGCCATGGAGGATCTGATTTATGAGACCCATACTG
TTGGAAAATGCAAAC[A/G]TCTTCCTGTGGTTTTCCGGTTATCTTC
TTCATAAGATAGAATGAAGAGAAAGCCCATGCA
GCTATCTTGAAAGCACAGATTGGTTCCAATGTGATTGATATATTA
GGAAACAATATATGA[A/G]TGAGTATAATGCAAATCTGCCTTGG
CCTATGCAAGATCTTCCAGCGAGAAACACTTGGTG
GGTCGCATAGAGTCGGACACTACTGAAGCGACTTAGCAGCAGCA
GCAGATAAAGAAAAAT[A/C]AGCATTAGAGTAATCTTCAGAGA
ACTCACATTTTATTTTTAGCTCTGTAAGTGTGTGCCC
TGGTTATGCCACTTTACATTCTTATTCACATTATATGAAACTTCCA
ATTCTCCCATATCC[A/G]TGTCAAAGCTTAGTATGATCAGTCGCTC
AGTCATGTCCAGCTCTTTGCAACCCCGTGTAC
GAACTGAGTCTTTAAGTGTCCATAAGATTTCATCATACAAAGAG
CTGAGAAAGAAGACCT[A/G]TATTTAAAGTGAAAAGCATGATCA
AATGTAAAGCAGGAGGGAAGAGATCCTGAGGATAAA
TCCAAGAACCTTCTCTGCTCCCTTAAGTGAAATAGGGAGACTCAC
CATAGTCCCTCTGAG[A/G]TGATGCCTCAGTGGAATGCCAAGAGC
CAGAGTTTATTTCTGCTGTATTCCAAGGGTTGGG
GTAAATCTGGAAATCAGATCAGATCAGATCAGTTGCTCAGTCGT
TTCCGACTCTGTGACC[A/C]CATGAATCTGGAAATAGAGTATACT
GAATCCTCCTATACATTTGATTTTTCTGGCTGCAC
CCAAGACTTGGGAACAACTTAAGCATGTTCCCAAGCAACAGTCC
ATTGGTAGATGGATAG[A/G]TAAACAAGATGTGGTATACATACA
TAAAATAATACTATACAACCATCAAAAAGAAGGAAA
ATGCATAATCTCACAGTCCATAATGTCTTAGACAGAAGCCATGAT
AATATCATTGCTCAT[A/G]GGTTCATGTAGACCAGAGCTTCCTTG
GAAATATGTAATCTATCTGGACCATGCCTGACAT
CTAAAACAGACCCTGTTTATGAATATTCAGATGTGTTAATGTCTA
AATGACTGACCCAGC[A/G]CTCACCAATTCTTACATGAAGAAAAG
GTCTCAGAGACAAAAAAAAATCTATTAGGCAAAC
GATTTTATCCAGCCAGTATAGGAGAATAATGTGTCCCAGTGGCCT
GTCATGGATGACCTT[A/G]CAGAATGAACATCAAGTTCTCAATTG
ATAGAGGGAGTGAGTACCAAGATCACCTGGGAAG
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Genomic Flanking Sequence
TTCTAACTGAAGTCAAAGTTGGAAGGACACTGAAAAGTAAGTG
GTATTGAGAGAGGCTGC[A/C]GGATGCTCTCCAAAGCGTTCTGTG
CTAGGACTGAGTCATCCTTGGGTGTAAAGTTTTTTG
TGGGAAAAAGTTCAGGTAATGGGGAAAAGCCAGCTGACCCAGG
AGCTCGGGAATTGTAGC[A/C]TACAGAAGTTGAAGGTTATCATA
TGGAGCAGTTCAAGGGAAGGATATAGAGTGAAATTAA
ATCTTACATCATTTTAATTTTGAATTGCCTCCTTTTGGTGGTACGA
TAATGTATCTTATC[A/G]TACATGGTTTATAATTTATTTCTTTGTG
GTTTTGTAACATGCTTCAAGATAAGATTTAAC
AACAACACTGGAGCGGGTTGCCATTCCCTTTTCCAGGGGCACCTT
TCTGACCCAGGGACC[A/G]AACCAGATATCCAAGTTGACATCTAA
TTTTTTCATTATAAATTTAAACAGTTGCGGGCTT
AGCTACATAGCAATGTAAAGGGAAATACCCTCTTCCAGATCCCCA
AAGGGTACTAGTGGG[A/G]TTTACAACACTGTTTCTTGTAGTGAC
CATCCGTGAAAGTTGAGGGGACCCTATAAATGTA
TCACTTGGCACACAGTTCACTTGGCACACAGTTGTCTTGACGCAG
GAGACAGAAATAATG[A/G]TATGTATGGAAACCAAAGTAAAAA
AAAGATGATAATGTGGAAAAGAGAAGTCAACTGTAA
CTAAAAGCAGTAGAAAAATGCCAAAGGGGTTATGAATAGAAG
ACTTCACAAGAATCTGCT[A/G]TACACTGAGGCTAAAAACTTCAC
AAGGGAATATTAATTTTACTCAATTCTCACTCTCAAA
GCTGACTGCTCGCTCCCTCTGAACTGTGATTATCTATAGTAGAGC
ATAACTGTAGTGCTC[A/G]CGTGCATGTGTGCTCAGCTGTGTCTG
ACTCTTCGTGACCCCATGGACTGCAGCACTCCAG
TACATCTTACCATCAACAAGGCCTCTAAGCAAGGAAATAATGCT
AGTATTTCTCTGACAC[A/G]CCTGACAGCGTTGCTAGATAGGGCC
GATGACATTGTCTAAGTGAGGGAGAAACTAATTTT
ACACCATGGATCCTTAGAGACTTGGAGATTTGCTAATGCAATTTT
GAAAACATTGCTTCT[A/G]TGCTTCAAAGGACTAAGTGATTTATT
AATAGGCTCTAATAAAAAGCTCATTTGTAAAGTA
TATTTTCATTTTTTTGCAATTTTTAACCTCTAGACATTTCATAGAG
TCATTTAGGGAGTT[A/G]AAGAGAAATTTTCGGTAAAGTTATTA
CTGAATTTACACAGGTTACTTTTACCCGCTCATT
TCTCAGAGTTATGGCTAATGTAGTAGGACATATAATAAGAATAA
GAGATATAATAACGGT[A/G]AGGAAGGAATAAAAGTCTAATTT
AATAATAATTTTAAGACTAGAAAACCTAAGAGAAACA
GAGAAAAAAAAATATTCAACAAAATTAACCAGAAGTTCATACT
TAGCAGCATTCAAAACA[A/C]ACACACACACAAACAAAAACATG
TGCATTTTAAGAATCCTGACAAATACCAGCTGAAATG
GCAGGGGAGAAAGTGTTTATTGGGTAAAGATACGGAATTTTTTT
CTGTACATCTGAATTC[A/C]TACCTTTAGCTGTGTATAGTTAGAGA
AACCCTAGTCTGGATGTGGAGCCAAGTTGAATGA
GATCGGTACCTGTAAACATTGTTATTCCACTGCATCCATTACGGC
AAAAGGAATTTACAC[A/G]AATAGAAGCCACTCCATTCAGTTCA
GAACATCTGTGCTGGTTTTGAGCTGGTGGCCTCTG
GCAACTGCTCACCGTGGATTTTTGGTTTGTTCATATGAAAATAAT
ATGGCAAAGAAAAAA[A/C]AGAATTTATCACAGTTTGTTATAAG
AATTGTGCTTAACACTTAATAATAAAGGCATTATT
TTTTTTAATGAATTATTTTTAAAAAGTCTGACACTTCACTCCTAAA
TACCTAACACTACC[A/G]CAGGAGTTAAATTTCTGTATTTAACAT
AAAGTTCTGGATAATAGGATCTTCTTGATCAAC
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AGGCAAGTATAGTATGGCCTACTTTGATAAGACTGATTACTTAG
AAATTACTAGAGAATA[A/C]GTCAGTTTGGGTTAGATAATAATT
AAAGGTAAAAAATGATGTGGATTAAAATATAAAGAT
TGCAAAAATGGGATAATGAAACTAAGGACCCAGTAGAATTTGG
AATGGAATGGGCCTTTT[A/G]TAAGTATTAGCTGTTGTTGACCTG
TGTAAGTATTGTTGGGAGTCAGGTTACTAGAACTGA
CTGCTGTTGGCAAATGGGGAGAGCACTGGAAATTCTGGGAGCA
GTAGCGGAAGCGGTCCA[A/G]GTGCTGGAGCCACCAGTGGGTCT
TCCCAGACCAGTATCTCAGGAGATGTGGTGGAGGCAT
TCTGTTCACTTTTCATTCAGCCACGAGTTGTCCAGCCCTGTGGATT
CCCCTTCTCCCCTG[A/C]GAGCTCCACAGCAGCAGACCACCCAGCA
GCATGCCTTGGCTGGGTCCCAGCGGAGGAATC
GACCAGTTCTGGTTTTACTTATCACTGAACCATGTCAACTTGGAA
ATCTCTAATGTCCCC[A/C]AAAAACTCATAAAACTCTCATTCTAAA
ATCAATCCATTTAATAAAAAATAAGAAAATTCA
TGGGTATTGTATCTCTTAATTACAAATGATTAGTCTCTCTGTTCGG
AAGAGCCTACTTAT[A/G]TTCTCACATGTAAAACAGGCTGTAATG
AGGATTCCCTGAGGACTATCTATGAGAGAAGCA
GCTGACTGCACACTAAAAATTCATTTACAACTCTCTGGTATGAAA
AGCACTTTCCACCCA[A/G]TAACAATGTTACAAGGCATGGCTTCA
AGATTCCCAGGCTAGTACTCAAAACGGAAATCAC
TAAACTTTCCACTCACTCTTAGTTCAACTTTCTCATGCCTGTGCCTC
ACATTTTCAGTTC[A/C]GTTCAGTCGCTCAGTCGTATCCAACTCTGT
GACCCCATGGACTGCAGCACGCCAGGCTTC
ACATCTAAACCCATCTTGCAGTTCACAGTTGGCTGGCGCAGGAAT
GTGCCCTGATCCAAA[A/G]ACCCCCTGCACTGGACGGTGCTGTAC
ATCTTAACCAGACCTTCTCTCTATGGGAGTTTGA
ACCTTAGTATACATAAAGATTTCCAGAACAGTTTAGATTATGGA
TAACTTTAGACTCTCA[A/G]TTCTCTTGGTGTCTAAGCAATCTCAA
AAAACCCTGGAAAACACACTGAATTATTTGGGAC
ACCCATTGGAGAATGTTCCAGAGAAACATACTTAAGAGCTCACC
ATAACACTAACTTGGG[A/G]TCTTTTTGATGAAAACCAAAATGGC
GAAGGAGCAGCCATCTTTCTCCCCTGGATGCCTGC
CAGCCCAAGGGGAGAGATCAATCTGTTCCTTTATTCAGTACATAT
TATTGAGACTCTGCC[A/G]TATGCCAAGCTTTCTGCTAGGGCAAG
GAACATAAAGTTAAGACTCACTTCTGCTCTCAAG
TTTTTGTCACTAGTTAGCGTGTCATTTGCACAATGCGAACTGGAA
TCATCCTGCAGTTTT[A/G]TAAGTGGATAGTGGAACATAACCCTC
CACTGCAAGAAGATTTGCTAGAAGAGTTTTAAAT
CTAGAAAAACGGAAAGGCAGAGTAGTAAACACGGCAGGGTGA
GTGCCCATTGTCAGTGCT[A/G]TCATCACTTCTGACCCGGCTGGGG
TCACGCTTCATGAGCACTCTTGGAATGACTTGCTGT
TAAATTTTTTTTTTAAAGGAAAACTCCTCATAAATCTTTTTAAAA
AGTTTTTCCTCTGTC[A/G]TCCCATATATGGTCATGTCTTACTGAAC
AAACGTTTAAAAAGAAAAATTCTTTTAAAATT
CTTATGCAGGGAATAATAATAGCTATTGCCTACACAGCGTTCATC
ATGCCCCACGCACTG[A/C]TTACAGTGTTTATACAAATACTTTGTT
CTTGCAACAATTCTGAAGCAATATTTTCATTTT
GTAAAACTGCTGAGTCAAGGGTTATGCATATTTAAAATTTTCAT
GCAGCCAAATTGCCCT[A/G]TAAAACATTGTGTCAGCTTCCATTCA
TCTCGTGGTATGTGAGAGTGCGTGTTGCTTCACA
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TGAGGAAGGCAATAGGAGAATGTGGCATGGAGAAGCATTAGTC
TCCAGAGGCTCCCTAAG[A/G]GCTGCAGAATTTTGTACTTCTAACC
TTGAAATGCCTTGCTATATCAGATATACCAGGTAT
GCAAATCAATTACAAAATGAAGGCACAAATGTTGCAAAAGATG
AAGAAGTTGACTAAACC[A/C]CCAGAAGTGACACCAAACTTCCTA
GATCATGTGTAAGGTCTTGTCAGCATAGGATTTAGC
AGATTTCTTTTTTCATTCATTCTGTATAATTACAAATATCCACATT
TGTATGTTCAGGAA[A/G]TAACAAATCACAATAGATATAAATTA
GTAACATGTAGGTTAGCATATTACTCTTTCTACC
GGTAATCAAGTATTTTATTAGGATCAAACTATTTGCAATCCTAGC
ATTCAATATCCATAC[A/G]GTTGCCAATGTAAGGAATAGCAACAT
ACTTCACATGATTTGTCTATACCTACACAAATAC
TCAAACAAGAGCCATTGTTACCTTGTCCAGCTTGTGTTTTGTTGCA
GATACGTGTCTGGA[A/G]CCTAAAGGGAATGAAAATGAAAGAA
ATAAGAACTCTCCCAGTCATTGTTTATTGGATCTG
CTGACCTCGGGCGTGTGGGCGTGGGGTAGCTCCTCATGGCCGTTG
CCCCTGGCCTCAGGC[A/G]TGTCATAGAGTGGCATATATTGTACTT
GAGTAGAAATTGCAAGTGGGCTTCCCTGGTGGC
GGGGTGCCCTCTCCTCCACAGCTATTTCCTATTCTAAAAGGGGGCC
TTCCCCCAAGCTGC[A/G]GCTTCCCTGGTGGCTCAGGTGATGAAG
AATCCGCCTGCAATCTGGGATACCTGAGTTGGA
CCCATGGCCTTTCACGAGTTCTCAGCAATATACCACATGATTAGA
AGGTCAAATTGTCAA[A/G]TGTGTCCATGTGAGCACCTTCAGGAT
GCCCTTGGCCTCCTGGATAGCATTCTTTCCTTTC
CATGAGTTATTTTTTTCTGACTGTTTTCCACCTCTGCATCCACCCTG
CAAGGAACTGGAT[A/G]TTTTCTAGCTGATGGCTTGCTAAATGAT
CTAGATCTTTGAACACACAGTGTGGCCTGCAG
CTATGTGTGTGTTTAATTTATCTGGCATGTTCTAAGAGCTTCCTGG
ATCTGTGGTTTGGC[A/G]TCTGACATTAATGCAGGGGAAGTTCTC
AGTCATTTCTCATTCGTTTCTTCTGTCCCTTTC
TATTGCCCAACGCATGCCTGGCTTTCAAGAAGAAATAACAAAGT
CTGACAAAAGGCAAGA[A/G]AGAACAGTCCAAAGAAACAAAGC
CGTCATAAGCGCCAGACTCAGACATGCTACACCTGTT
TGTGGCTTTGTGATTCATTAACTTTGGGCACATTTCTTCACTGAGC
TCATGTCCTAACCT[A/G]TAAAATAAGAATAGTAACATACCAAG
ATATGGAAGCAACCTAAGTGTCCATCAACAGATG
AGCAGTGAACTAGGAATCAGAAGATTTCAGCTCTTGCCCAGCCCT
TCCACCAACCAAGCT[A/G]TGGGACCACAGATAAGTCAATTTCCC
TCTCTGGGCTCCCTTTTTCTCCCTTGTAAAAATG
GGCTTCCCCAGGGGTCTGACAAGTTGCTGGGGCTCCTCTTGAACT
TTGTGTAGTTGTAGC[A/G]ATGTAGCCTGGGCCCTGAGACCTGGG
GCCCTTTACTGCAGTGCTTGCACCTGGACAACCA
TGTCACTCACCTCCCATGAAACCCACCTGTCCACCCTCCACACCATG
ATGCCCTCAGCAC[A/G]GCTCTCCTGCCCCACACCCACCCTCCCTCTC
CCCCTTCCAGGCTTCATTTTCTCCATTGC
GCTTAAACCGAAGGTGTTTTTACTTGGAAATGCAACTTGGAGCT
GTCCTAGCTCCAAGTC[A/G]GAGCTGGTGGGATGAGATGGGGGG
CCTGAGCCCTAAACAGCTGGGAATGGGATGTCAGAG
TCACCCACAGAAGCCCAGAGACCTCAGCCATGACCGATTCTATCA
TCTAACGTGATGAGT[A/C]GTGACCAACACAGATGCCAGCACCTC
ACTGGGTGAGAGGCAGAAGAAATGACAAGAGCAA
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TTGCAAACCTTACATAAAAACCAAGGAGATTATTTTCCAAGTTAT
TTAAAATAAATACAC[A/C]GAGCATCATTTATCCTTAATACTAAT
GGTCTAAGTGAAATAACAAATATTCCCCTCAAGT
CGGCCTGGAGTAAGTGTACCCATCCATGAGTGACCTCGCCTGGGT
CTAGGTGTGGTGTTC[A/G]CTGCAACACCCCATTGATGCAGCCTTG
GGGAAGCGAATGAAGTCACGGATCAAAGTCACT
AGTTACGGAGGGCTCCTGTTGGTTTGCCATTTAACCCTCACAATA
CCCCGATTGAGGTAT[A/G]TGAGGCAGAGACTCCCACATTTATAG
ATGAAGAAACGAGACTCATACAGGTTCAGTGACT
GGCAGAGCAGAGAAACTTTAGAGAGGCAGGAGACCGGCGAGG
GTGCCCCTTTCCTCCAGG[A/G]GTCTGGTACAGCGGCAATGCTGGT
TGTCCAGAGCCGCCTGACATGGGGCTTCCTCAGCAG
TCATTTTCCAGTGGGTTGAGTCTGGGTTGATCCCAGCCTTCTATTT
AGCTTTTTGTTTCA[A/G]CTTAAGGATGGTGGACCATGTGAAAGT
TGGTGTCTGGCCTAAACATCTTGCTTGATGTTT
TCCATCTCACTCTGGCTTTTCTGGATCTCAGTTTCCCCACCTGTCAA
AGGAGGGCTTGGA[A/C]AGGAAGCCACCTTCTTGGGGCAGGACA
GTGAAGAGCAGAGATCCTGGATCCAGACTGCCT
TGGGTTCTTGTTTTTCTCTGGAAGTGCTTTATTTTGTTTTCACTTTT
CTTTCTAATGGCT[A/C]AGACCTCAAAAGCCCTGACTTCTCTGCAT
CTCCAGAAGGGCCTGAATACACGGGGAGAAA
TGTGACACAGCAGGAGACCATTCACGTGACCAGTTTTCACCATTT
TGATAGGAAGGCTCA[A/G]TTGGTGGAGATACGTAAAATATTTT
TTTCTTAAAAATTCATTCCTATGATATGAAGAGCC
CAGAACAGGACTGTTACAAAGCCACCTCCTGAAAATGCCTACCCC
TGCCGGCTCCCGGGG[A/G]AGTTCAGGTGTTGGAGGAGGAAGCT
TCAGTCCCATCCCTCCAGACGCAGAGCCTGTGACC
CCTCCCCAGCAGAGGGGGACAAAATACACTTGTCAGTATGGCCT
GGGTTTATGGGAACCC[A/G]AGGGACTGCTAAGCACAAGGTCAT
CCCCTTGCTCTTGGGCACCCATGGCAGGAACGCCAG
TCTTCCTTCTGCACCATGGATAGAGACCCGGGTATAAAAAGTCAT
AAAGACTCCCCTTGC[A/G]ATCGTGAAGGTTTTTAAAAAATCATT
CCTTTGATATCACATGTCTCTATGGAGTAAAACA
GCTCAGGGGCACGTGAGCAGATGTGACTGATACTGTGTCTGAAC
AGAAGCATTAAAAGCC[A/G]CTGTGTGTCTCTGCCAGCTCTTTCTC
TTTCCCCCTTCTCATGAGGATGGCATGTCCTGGA
CAGGAACAGTGGAGTAGAGAGAGGGTCCAATTTCAGAGACTAG
GTCGTGGTCAGATTGAC[A/G]TAGAGCTGGCAGCTGCCTGAAGG
CGGGGGAGAGAGTGGCACAGGGACCAGGTTCTTGCTG
AAAGGTTTGGTGCATCCCAACACAAATGAGGTGGAATGAATCTG
TGGTAGGACGTTGGAC[A/G]GGTTCAAGAATGTACCACATTAAT
TCCCATCACCACACTGGCTAAGGGTTATCACCAACT
CAAATAGAGTAGCATGCCAGCAGAATGGTTCAATCATTTTAATG
ACTTTCTTTTTCAAAT[A/G]CTATCTGTGAGAGTCTTGTTTCCAAC
AGCAGAATGTCTCCTTTCTGAATTATGGATAAAG
TAAGAGAAAGCTCCACCAAAGCAGGGATATCTGACTTGAGATAT
CATAATAGACAAGTTA[A/G]GAGTTACCTCAGTGGAGAAAGATG
GAAGATGAAAATGACAGGTGCAGAGGCCCTGGGGCA
TTACTCAAAGACTAAATTTTAAAAAAATTCCCTATACTGAATGAC
AGAACTATGGACAGA[A/G]GTTCGTGAAATTGTACAGGAGACA
GGGATCAAGACCATCCCCAAGAAAAAGAAATGCAAA
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AGCTGTCAAAATCCTGAATTCACATACTCTCTGGCCAGCAATCCCC
CTTCTAAGTTACTC[A/G]TCACACCACTGTTCTTGCTCTCTCTTTTTC
TAAGTTTTTTTGATGTGGATCCTTTAAGTC
TAGAAATGCAAAATCTCAGGCTTCGCCGGAATTAAAACCTGCAT
TCTCACAAGGTGCCCC[A/G]GGAGGTCTGTGTGTACAACAGAGG
GTCTATTACAGTGGGTTATATACTTTCCCTGTGTAT
AGGTCTCACGTTCAGGTTGAAGCCAAGATCAGAGAGATTTGATG
GTTTGTTTGAAGACAG[A/C]CCCTGAGCCCCGGTCCTCAGCCTGCA
GATTTTTCTACTTGGAGATGCAAACCTGCAAAGT
GTCATCAGAGCTCTGTGCTTCCTATTTAGACCGGGTATACGTGAG
GCAAGTGTATACCTC[A/G]TACCTTCTGTGACATGCACACACCCAC
AAGGAAACAAACACAATGTCAGCCAGTCAGGGT
TGTCAGCATCCAACATCTCTGTAAGATTCCTTCAGCATTTAAAGT
GCTTTCTCTGTACTC[A/G]GAGAGCTATAGAGCATGTCAGCTTAG
CATTAGATGCTTGGGGACGTGAGTGTAATGTATT
TAAAACACAAAACTAAATGTGAACAAATGTTTGTTTTTGGTTAA
GTTACCTTCTGAGCAT[A/G]TTCCTGGAAGGCCTGCTATTTGAGGC
TGCTTTGGCAGAGAGTATGGAGTGGAGAGAGAAA
CTGATCAGGCTGTCTGCGGGGTGTGGGAAGGAAGGATGTCTGAT
AACTTCCAGCTTGTGC[A/G]CCTGGACAGCTGGTGATGTCACTGA
GATGGTGAGGAGCTAGGGCTGGCATGGGAGGGATA
GCAATTCCATTTCTAGGGCTTGCCCTAGAAGTAGGGTTAGCCCAT
CGACCAGGGGACATG[A/G]ACAAGAATAGATATAGGAGCATGA
CTGGTATTAGCGCTAAACATCTAACACTGCAAGTGG
TTGCAGTGGTAGTTGTCCTCTCATTTGTGAGCCACCTGTTTGATGA
TGTTGGTCTCGACT[A/G]TCCCTCCTCTCCATCCTTCCTGCCTTGTGG
TTCCTTCTTTATATCTCTGGGCTTCCCTGA
CTAGGGGAAGGCCTATGAAGATACTAAGATTCAGCATGGTTGCA
CAGGGCTTGGGGTCAC[A/G]TAAGAGCTGTGTCCTTGGTGTGGG
GGTAATCCCTCCTAGGTCAAGCCCAGTCTAGCATTT
GTCTTGATGAGATTGGGTCTGCAGATCAGCCAGATACCTACAGT
GATCTCAAGGCTTGCT[A/G]TTGTCTTTTTTTCCCCTAAATATGTTT
AAGAGTCAGTTCTAATGAGGTGGATGAACCTAG
TCCTTTATGCCCATCAGTGATCTGAGTGCCTGCAGAGTAAGGTTC
ATGAAGCATGTGATC[A/G]AGAGAGTGTTGGGAGATGGTGTTTG
ACTCCCACTGGGGATGGCTGTAATTTAAAAAAAAA
TAGTTTGTTTGGAGCCATTGGGAATAATGCTGCAGCGAGCATCCT
TCTGTTACCCACTCC[A/G]GTCCCTGGATTCTTTCATCAACACAAGT
GGGCAAGAGGCCAGAGGACGAATTCAGGCAAG
GTTTAGAGGACTCAAGGAAAAAAAAAATCAATGATTTTCAGTT
AGGGAGCTGACCCACAC[A/G]CTTCAAATAACAGCAAGATGATA
GATACAAATTGCACAATAAGGTAAAGTTTCTTTTAAG
AATCTGAATTTCTACAGAAAAAACATGATACTAGTCTCTTTTATG
ATTGTTTTGAACAAA[A/G]CTCTGTAGGATTATGTATGATGATAA
AAGCAGTATTACAAGTGCAGTAATTTCTCATCTG
GCTTTCAAATTTCCAGTGTCAGACATCATTCCATTTCTATGGGATC
AGAGGCAAAGGTCT[A/G]TCTTCTGTAACTCCTTCATGCTGACGT
AGGGCACCATATTCTCAGAGTGGAAGATGTCAA
ACATACTAAATTAAGTTGTGAGCACCCTTAGCATTCAATAATCCT
GCCTGCCTCACAGAG[A/G]TATTTTTGGAAGCCAGGGTAACCAGT
TTTATGTCCTGCTTTTGACATAAGGTTTACTTAT
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GCATGTCCATCTCCCTGAGCAGAGAGGAATGCAGTGTAGTGATG
ATGTGCTGATCACCTC[A/G]GTACAAGCCCCTATTTTGCCTCTTGCT
GTGTGACTGTAGACAGGTTACCTAACCTCTCTG
TGTATGCCTTTTCCTCACGTGGGGAACTTTGATGCCAGTATGTGA
GGATTACAAGGCATT[A/G]TTGTCAGGACTAAATAGAACATCCT
GGGGGCTGGAGTTTTCTGAGAGAGAAAAGAAGCTG
GTCACCTAACGTGTGGTACTTTCATACATAAAGCCTAGGAAACG
AATCTGGGTACCTCCT[A/G]TGTGCCAGGATCTAGTGGACGTGCC
AGGGTTACATCAGGGACCTCCAGTCAACATGGCCC
TCACCCATCTAACTATGGGTGTCAACAAAAAAGGTCAGCTGTGCC
CTAGGGGTCTGGTTT[A/G]TGTTCAAGAACTTGGTAGCTTTTGGT
GGGGAAGGGATGGCAGATGTCCCCTTGGGCCTTA
AGCTGCGCCTGCCCTACCTGATCAAATCCCCACCAGGGAGAAGGG
AGGAATCAACAGGGC[A/G]CACACAAGCGGCTTTTGAGGTCACG
CCTAAGCCTTTAAGCTGCAGAAATCTGGGGGTGGT
GGTGACCATATCCCTGCTTGTAGCCTTTGATATCCATGCCAGGGC
ATGCCGCACACAGTA[A/G]CAATGACTATTTCACCCCCTTGTGTGG
TAGCAGATTGCCACAGAAGAAATGGAAAGGACA
GGGATCGAACCCATGTCTCCTGCATTGCAGGCGGATTGTTTACCC
ACTGAGCCACCTAGG[A/C]AGCCCCAAATGCTTATTATAAACTTCC
AGGATAAAAGTCCCTCCTCTGTGAATATAATTT
TGATGGAGAACCTGCAGAAATGACATTGAAGGATACTTACCTGT
TGGTCACCCATTGGGG[A/G]CGGTTGTTTTTCAGTCGCTAAGTCAT
GTCCAACTCTTTGTGATCCCATAGACTGAAGCAC
TTCTGCTGAATGAGTGCTCAGCAGAGGACAGATTTTCCTGGTGCC
CACAGTGCCATCCCC[A/C]TCCCTGACAGCATCACTTGACCTCTCTG
GGATCTCCACTTCCCCACCAGGAGTGACAGAT
TCCTGAACTTGAGAGGTCCTCGGGAATTTTGCAGGAACCCTTTTA
GAGCACGCACTACCC[A/G]ACTACATCTGGAGAACAAAATCCAGC
CCACTTCCTGTGTTTATAAATAAAGTTTTATTGG
CTTTACTGAGCTCATCTTATATGCCAGGTACTATTCTAGCCATGAG
GGATAAGGGGACAA[A/G]GATGCCAGGAAAAGCCTCTGCCTCTT
TGTGGGGGACAAATAGGCAAATAAAGTATCTATC
ATGTCATTTCATGAGAAGAGAGACACCACTGACCTGCCCTGCGA
ATAATCCACAAACTCC[A/G]ATTATACACAGGATGTTGAACACAG
CAGAGCCCACGATGGTTCCGACCCCAACATCTCCG
CAGGACAGTGGGGCGGGGGAGGGTGTGTTAACTCACGGCAATG
AGCACGATGACAGACAG[A/G]GTGTAGTACACGGAGTCTCGGCA
CACGGCCCACCATGTCAGACGGACCACCTGCCGAGCA
CACAATTTCAGAAAATTCCATCATCAATGTCAACACCACTCATGG
GGTGGCCAGTCCAGC[A/G]TATCAGCCTGCACTGGCAGCCAGAGG
GCCTGGAGACTTCCTGTGTGAGGGCAACAGATTA
AGAGGTCCTTGATTGTTATTCAGGGAGCGGCCTAGCCTCCCGCCA
CCAGCCGCCCGCCCC[A/G]ACCCAAGTGTGGACAGTACCGTTCAAC
AGAGTCTGAATCTCTCTCTCCCACCTTGGCTGC
TTGGCCAACCCACTATGTTCTGTCTTGTCTCAGGTAACCCCCAGGA
GGAAGGCATCTGTC[A/G]TGGGTGCTGAGTGAGGGGTGTATCTT
TCCACGTGGAAGGAGGAAGGCTGCTGGGGAGAGG
AAGAGAACACCAGCTTGCGCTGATCTGGTGGGCTGAACTACATG
ATCTTTAAGAGCATTC[A/G]AGTACATAAGGGCATTTTATAGGA
GTGGGGGGTAAAAAGGCAACATCCCCTTTCCTGTCA
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GGTTAGTAGCCATTTGGAAGGCTTCTGCTGTCCAAATCTTTCGCC
ATGTGTAATGGGTAT[A/C]CCCTGAACCAATCAGACCTCTTCCCTC
CCCTATTTCCTTATAGCTCTTGACCAAGTCTGC
CATGCAACAATATGGATGAACCTCACAGATATTAGGTTGAGTGA
GAGAAGCCAAATATAA[A/G]ATAATATGTACTCTCTGAATCCATT
TATAAGAAATTCAAGTTCAGGAAAAACTTAAGTGA
CTGTGGCTCTTCCAGGTTTTCCACGGGCACATTCCCGTTCTCGATG
CTCTCGTGCCTCCC[A/G]TTCTGAAGCGGCTTGCTGCTCACGCCGTT
GGCCGAGTTGATCAGCCTCTGCCTCTGTTTG
CTGAGCTCTTTAGCCCCATCTCGGAGGTTTTTTCTTGGTGTCCTGCC
ATCCTGAATGGCA[A/G]CAGAATTCCAAGATTTTCAAGTCCAAAA
CTTGATGTTTTTCCAAAAAGATTTCTGTGTTT
TTAGACAAGTGGCTTGTGGGAAACCAGGTCTAGCTCCCTGCAGG
GACTCTGGGCAGGTCA[A/C]CTCCTGAGGTGAGGAGCTCAGAAT
GCTGTTCTCTTACAAGGGCTGGGACCAGATCACTCC
GCAGCCAAGGGAAATTGAGGCCAGTGTGGACAGGAGTTCACAG
GAATGTGGAGCCAGGCA[A/G]CGGGACACAGCACCTGTGAGAG
ATTCCGCATTGCCAGCTGCAGGCCCTCCGTCCACCCAC
AGCTGTGCCCACTTCAGGCCACAGAGGCTGGTAATTGGGCATCCT
GGGCTAGCTGTTGGC[A/G]GGGAGAGAGGAAAAGGGGGAGGA
ACTCCTTCTCCCATGAGAACTGTGGTCTGCAGCGCAG
AGCCTGGTTTCCAAGATGCTGCACCATTTTACATTCCCATCAGCAG
TATATGAGGTTTCC[A/G]ATATACCCACATCCTTGCCAACACATTA
GTGTTGTCTCTCTTAACTATAGCCATTCTACT
TATCCCACTGGGTTAACCCAGCGTACATACAAGTGGTGCCTCTGG
CTGACTGAGGATTGC[A/G]TTGGGCTGCATGTAGCAGAAAATTT
AAGTGACAAAGACTTCACCTCAAGGGGTTTATTTT
TGGCTAACCGTGCATTCCATAAACACTTAGTGTGTTCATTCTCTGT
GCTGGCACTATTCT[A/G]GGTTCTGAGAATCTACCAGGGCACAAG
TCAACAACCCTTGCCGCTGAGTGGCTTACACAG
CTAAGTCACTAAAATCGTATTTGCTAAGAAAAAACATCCAGTCT
GTTTATGAATCAAGAA[A/C]ATACGGTTAGCTAGAAATCAGCAA
ATTCATTCTAGATGCTACACCTAGAAAAACATCTAT
CTAGTGGGTAGAGGCTCCAGTGCTGTTTAAACATCCTTTAATGCA
CAAGACAGGCCACAT[A/G]ACAAAGGATTATTTGGTTCGAAACA
TCAGTAGTGCTGAGAGGACTTCCCCGGTGGTCCAT
TCCTACCATTTACTATGAATAGTCTTCTCTGGCTATTGTCAGAGCT
AGAATATTCAGTCT[A/G]TCAACCAACTGGATATCATTGCATTCA
CATACTTTTCTAATCTCAAATTACTAACCTGTG
AAGTCCCTGTTACAGTTATTTCCCAGAGGTTGAGGGGAATTACTA
AGTGAGTGATCTCTT[A/G]GGTCCCAGAGATCACGCTGGTGATGA
CTCCTGAATCTGCTGTTAGGAGGACCCCATCGCT
CCAAGAAACTTCAAAAAGCCAGCTTTTTTCCACCCCTTTTTCATAA
CCTTACTCCAGTAT[A/C]TAGTAAATCTCTGGCTCTAGCACACCAC
CTTGTCTTTCTGGATCTGATTACAGGCTGTAC
AAATAGTTGAATATATTCATCGGAAACCAGTGTCAAGAGCATTA
TCCCCTTTGAGGAACA[A/G]AATCTAACAAACAAGGTAGAAGTA
CAAAAGCAGAGTAAAACAACGTTAAACCAACACTTT
ATTAAAATTATGGGTATCTTTTGTCTTTGTTTTTGCCTATGTTATT
TTCTACAATAAGTA[A/G]AAACATTAAGAAGAATTCCATAACAT
TACCTTAAGATACGCAATTGTGTACACGTTCTCG
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ATTAATAAAGATGTGTTTGAGCCTAGTTATATTGATTTAAAATTC
ATGGTCTGAAACCGC[A/G]GTTACTTTTCAACCAACCTAATACAC
ATCACACAATATAAAAGCTGTATCATCATGCTGT
GATTCCCTGTTTTCCAGAGTACCTAACATCTCTTTCCTGTACCCAGT
ATCTTATTTTCAG[A/G]GCAGCTGAAGTGGTTTTTAGCACCTGTA
AGGCTAAAGCACGTGATGTGAATTATTTGATT
AGAGTAGAAGCTTGTGTTCGGCTAAGGGACAGTTGTGAGAAAG
GAGAAGCTGAAGGTCCC[A/G]AGCCTTGAGAGATGGGTCCCTGC
AAAGGTAGAGACAGAACTGTTGATGGATCCTGTACAC
GTCCCAGAATGCCACAGGGATTAACTCACTTTCCGGATGGAGGG
AGGGCTGTAATTTTAG[A/G]ACGGTTGGGTTGCAACCAGTCCAA
GTCCCTTCCGATCCCTTCTGCTTGACACAGGAGGTC
TCCCGATAAAGGAGCAGAAGTAGAAAGAAGAGAAATGACGCA
GAACATAACGTACATTAG[A/C]AAGAGGGGGGCCCTCGGGGTAC
TGCTTATTTTACATGGTGCAAGTCTCTCTCACAATAGT
GACCTTTTGGCCCTCATCCTCACAAGTCACAGATCATCATTTCCTA
CTGTCCTGTGGCCC[A/G]GGCCACCCACCTTCATTTATGCATTTTAT
TGTTCCCTGCTGGAAAAACTCCAGAAGTCAC
TTTTGATTCAGGAGAAAGACTTTTCATTATTCAGGGTTTGAACTG
GGTATATAAATAGGC[A/G]ATTCTTTTTTTTTTTGTCCTGCTTTCCA
TATCTACCCTTCACTAGTAGTAGTAGTAATAG
ACCTGACTGAGTGACTGACACTCACAGGCCTTATAAAACTGCAA
GTCAGCTCGCGGCTCA[A/G]GACAACACGCTAGGTGTACTAACCC
CGCTGTGTCACCCTCCGCCTGACCCTTTCCCGGCC
CTGTTTCTAGTCAAGCATGTGCAGAATACCTTATAGAAGCTTTGA
GTCTGCCGTGTCTCC[A/G]CTGGATGGTTGTCATCACTGGGAACAT
TATAAAGAAGTCATTTTTGCTGAGATATTTGTC
CCACATTTGGCTAAATGATCCCAGTCAACCCCAGGACGTTTCTAA
AAATGTTCTGTTATG[A/G]TTTGTCTGTCAACACTTTTACTAAGGG
CGGTTAGAAAGTGGGTGGGTCTCAGAGGTGAAG
CGGGAACTCGTACAGCTCATCCAGCTCCATCACATCTGGCCTCACA
CACAAGGCTTTGCC[A/G]CACTCGTTGGGTTGGTAGAAAGGCTGG
AAGTACCGGTTCATGCCTGGAACTGAGGGAGAA
AGATTGCAAACTGAAAAGCCATCAGGGGCCAGGCAAGTAAAAT
GAACGTGTGAGGGACTT[A/G]CCTGGTGGTCCAGTGATTAAGAC
TTTGCCTTCCAGTGCAGGAGGTGGGGTTTCGATTCCT
ATAGCTTGAGCATCTGGGTATGTATAAACACACGTGACCAATGA
ATAGGTGTTACAGGGG[A/G]TTAAAGTAAGACATATTCCAAAAA
TTGAAGATGCCATCAACTGTAGGTTGCACCAGGATT
TATTTAAAATACATAAAATTAACTTAGCCACATTCCTAAAACACC
TACAAAAACTAAACC[A/G]TGCACAAAGGTGAAGGAGAATTAA
GATGGAAAACTGGTTCCATCTTCCCCTCTCCCATCT
CCAGGCTGTCCTTACCCGGGTCAGGGCCTATATCACATTTACTGCA
GTCTCTAGAACCCA[A/G]GCTAATCCTGTCCACTAGACGCTTGGG
AAATAAATGCTCATCGGCCAGTGAAAGAAAGAG
CATTAGAGTTCTGCAAGTATGGCATGACCCCTGAGTGCTACTGCA
ACTGTCCTTTGGAGC[A/G]GGTGTCCTGGGCCGCAGGCAATACCA
CTTCCCAGCCACGTCTGATGGGTTCAGAGTGGGG
AAGAAGTGAGGGGTACTTAGGGGTGGGTTCATGTCTGTTCATTA
TGAAAGTTTAGAGTCA[A/G]AACTTTTCAGTTTTCACTAATAGTC
ACATTTTGTTAAATCAGACATTCCTCTCTTACTGC
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ATGAAAATATCACATCTTGTAAGGACTGTCATGTGGTTTAAATA
AGATAACCTGTGCAAA[A/C]CACTTAAAAGAGGGTGAGCATGCA
GTAAGCTGATTATTAACTATCAACTTTCTAATTTCA
AGTTCTTCAGATTACCACTGATCATAAAGAGGCAAGCAAAATCA
TTTCTGCCATGAACTG[A/C]CTGTGGTGACTTATCTCTATATTACA
CTAACAAGAAATATCATCCAGCCCTCTAACACAA
TATTAGTAGTTTGACATCTCACTCAAAACTCAAAGGAGCCAATCA
TTTTCTTCTATTGTG[A/G]ATCTCCGAGTATAGACTGAAAGCCAGC
TTTGTGCTGCCTTGACATAAGGTGTAAAGCAAA
TTTTCAACTAAAAACAGTCTCCCAACAGAAGGTCTAAACATTAA
AGAATTATTGAGTGTA[A/G]GTGGAAAGCAGAATACAAATGCTC
TAAACTTCAAGTGGAAAAAACAGATTTGTGCATGGA
AGAGCTGAGGGAACCACTCATGCAAGCATCTGGGGAACAAGCA
GCGCCGGCAGAAAGGCG[A/C]GAAGGCCTTGATCTGGGAGCGAG
CCTGGTATAAGCTACATCCAGGAGCCAGGAGGACCGG
CATGGAAAGAACCTAAATATCCATCAACAGATGAATGGATAAA
GAAGATAAGGTGCATAT[A/G]TACAATGAAATACTCTACTCAGC
TGTAATAAAGAAATCATAACATTTGCAGCAACACGGA
AGAAAAAAATGGAAATTCTCAGCACAAGTTGTTCGCTCAGTTTT
GCATCTGTTATCACCC[A/G]TATGATCCTTGCTGCTGCTGCTGCTGC
TTAGTCGCTTCAGTTGTGTCCGACTCTGTGCGA
CCACTGTGTGCTGCTGGCAGGAATGTAAAATGATGCCAGCCCTTT
GGAAACAGTATGGTG[A/G]TTCCTCAAGTATTTTAAAACAGAAT
TATCATATGATCCAGCAATTCCACTTCTGGGCCTA
CTGCATTTTCCATGAATTTGTACAGCATTATTTGAAACTAGACTTC
GGACACGACTGAGC[A/G]ACTTGACTTTCACTTTTCACTTTCATGC
ATTGGGGAAGGAAATGGCAACCCACTCCAGTG
TTTTTGGCTTCTGTCCTTCCAGCTGCCAACTCCTCTTCTGGCTGCTTT
TCCGTTCAAATC[A/G]GGGACAGAGAGTAGCTGCCTGGCCATGTT
CAGGCTGCAAGTCATAGGCAGCTCGGGAACA
AGCAAGATTAAATCTTAAGGGTCCTCAAAATAGCCTTCTATATA
ATTACAAAAAAACCCC[A/C]AAAACTGCAGTGATAAACAAGTTC
AAACCCATTTATCATCCCTGCTCCAAGCCCTCACTT
TGAACTCCTTAAAGAATTAGAATCTACAAAGTGACAGGCACTTT
GAAGGACCCCAGCAAA[A/G]ACAGGTATTTTTATCCTTACTGTTG
TTGAGTATGGGAGAAACTTGCCCTGCTCGTCTGAA
GTCAGAGTTAATCTTTCAAGATCGTGTGATGTGGGAGACATTTG
TTGCAGCCCTTTTTGG[A/G]AAATGCAGTTTGCCACATATTGCATT
CTCTCAACAGTAGTGGGCATCCTTCTCTGAAACT
TTCCACAAGTATCTTTTCTATCCTTTAATAACAGTATGTTGACTCC
TTAAAAAAAATCCA[A/G]TATGGGTGGTAGTTGCAGTTTTAAAA
ATATACATGCTCATCTGTGCTCAGTCATGTCCAA
TTGCAAACAGAACATGAAGCACTGTTGCAATTAATCAGCCTAGA
ACCCAAGGGAGAAACT[A/G]CTTCTATTTTTAAATGCACTGTTGC
TTTAAGGGAAAACCCACTGGAGAACGATGAAACCA
TAAATTGTATCACATCAATCAACAGGTAACAGGTGACTTTTAGA
AACAAAAACTCACTCC[A/G]GAGGAGTTAATTTTTCAAATCTCCC
TGGTTTCTCTTTCCTATTTTTCCAAGCTACTGCAC
CTGCATTGGCAGGTGGATTCTTCACTACTGAGCCATCAGGGAAGC
CCATTAGTTTAAACA[A/G]CAGGTGGCTACTGTTTTGGACAGTAC
ACGCCTGGACATGGTTCTAAACCTTGCTTGCACG
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GCTGAATCGACTCAGGACTTGTAGCGGAATGCCCGAGCAGCTCA
GCATGGTTTGCCCTTT[A/C]TGATTTTCCCCACACGAATGGTTGTG
GTCATTCCTGGTGGGTAGACAACCTAGGGAGTGT
GAAATGTTTGGCAAGTGCTTTAACCCTATACGCTTGAGTTTCCTC
ACCAGTAAAATGGGA[A/G]TAATAAAATTACAGACCCATAGGG
ATTCTGAAAATTAGTTACCCAAGACTGGGTTCACCT
TCCCGGAGCCCTGGAATGAGATCTGAAGGGGAAACCTCATGGCA
AAGAGCCTGCCCTGGA[A/C]TTTGACCCATCACCAAACTATCTAA
GTAAAAGGAGAGCCTGTTTGGAGACCTGCCCTGGG
GAAGATGAAGAAAAGTTTTGATGTCATAAATACTTTGTGCATTT
ACATGAATGAGCATCA[A/G]GTGTGTGCTTTGCTCTTCTCCTTTCT
CCCTGTTGTGTAAAACATCTCAGCCGACATCCCT
TAAGCACCAGCACTGCACACATTACACATAGGATAACCTCACCTC
ATTCTACCCAGGGGC[A/C]GGGTCAAATAGAGGAGGAGATGCCA
GAAAGAGGTAGCTTTGGTCTGGTTAAGTTTGTACA
CCCCAGAGCAGGTAGCACCAGACCCTGGCCGGGGCTTCTGGCCCC
ACTGACAGTTTTCAC[A/G]CAGGGACATTCACAGTCAGGACGCCA
GTGCCACGTGGCTCTGTGTACTGATGGAACAACC
GCTATGTCTCTGCCTGTCAGCCCCAGGCACTGTTAGTCAAAGTTGT
AAGACTCAGGAGAC[A/G]TATTTGTACTGCCATTATCAGAAACA
AACAAACAAATCACAAAGCAGTGCAGAGCCTATT
TAGGAAAGTATTTCCAGTCAAAGTAAAATCCAAAATTATTTTTC
ATGACCCTCTGTCCCC[A/C]AAAAGTTTTCAAACTGAAATATATTT
GTCATATAACATTGTGTGAGTTTAAAGTGTACGA
AATATCTGCAAACCATATATGGGATAAGGAGTTAATACCCAAAA
CACATAAAGAACTCAT[A/G]TAACTCAATAATAAAAACCAAACA
TCTGATTTAAAAGCTAGCTAAGGAACGAAAGAGACA
ATACAAGAAGTATCCATTTCTGGGTCAAAATTTATCTTACTTCAA
TACACCAACGGAACT[A/G]AGGTTTAATGATTTGGCCATTTGGAT
GTGATAACAGCTAAAAGGAAGGGCATGGTTTATT
CCATGGACAGAGGAGTCTGGACGGCTGCAGAGAGTCGGACACG
TCTCAGTGACTGAGCAC[A/G]CACACAAATACATGTAAACACACG
TGCCTGAATACACATCCATAGTCCCTCTCTTTCTCA
GACCCCTTAATAGCATCCTGTCGGGTGCTTTAGTCTGGTCATTCCA
GAGTCTCTTCATCC[A/G]AGACCAGGGAGGAGCAGGTAACGCAG
TTCTGCAATTCTTTACAATCCAGCATGATCAGAA
TTAATTGAATGAAAATAGATTTGGGATGCACTGAACCCAGAAA
GGCACAAGGAAGTTCCA[A/G]TCTCCTGGATCTGCATCTGAGGCA
CTCCAGTGAATATGAATTAGTCAAAACTCCTAGAAA
CCAGTACCTCAGAAGATGACTAGATTTGGAGGTGGGGAGGTCTT
TAAGTTAAAGGAAATC[A/G]TTAGAGTGGGCCCTAATCCAATAT
GGCTGCTGTCCTCATAAGAAAAGGAGATGAGGATAC
TAAATTTGCTCAGGTCAGCATGGCTGGTCAATGATACACAGTAG
CAGAGCCCAGGTTTCT[A/G]GACTGCCAGCTGTACCAAATACATG
TGCATCATAATCTGGTTAAGGACACAACAGTTTCT
GGCCACTCTCCTGGCACATGGATGTTTGTTCACCAACCTAGGAGC
CCTCTGAATCCCAAT[A/C]TTTTGGGTTTTTAATGGAGGCTCCATT
GCCTAGGCATGATAGATTATTAACTACATTTCC
TGTGTTATTCTCATTGGAGGAAATTTCTGTTTTCATTTAAGAACG
ACCTCCACACAGTCA[A/G]TGCACTAAGATGAAAGGAGATGAGG
TTTAAAAAGTAGAGGTCATGTGGTCTTAAGATCTC
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TGCCCGCCGAATGCCTGACGAAAATCCTGGCACTGCTGCTTTCTA
ACCACATTGATCTCC[A/G]TCAGCTCGTGGAGTGCCTTTCCAATCT
TTCAGCCTGACTTTTATCTTATTACAATACAGT
GGCATGAGGGATCGTCTGCACTGGAAGGCGGATGCCTTACCATT
GAGCCACCAGGGAAGC[A/G]CCTACCTTTAACCCCTCCCGTACTGG
ACCAGGGCAAATACGCTGCTCTGAGGGTTGGTAA
CCTAATCACCTTCCTGGTGCAGGCCATAACTCTCAGTTTAAGCAAC
TTGTTGGAAGCCAC[A/G]CAGCTCAGAACTGGAGGTGCCGGGTTT
TGAATTCAGTTTCTCTTCTGACCTGCAGCCTTG
AATATGTGCATAACAGTAGACATGAAAAGCAAAGCCTCAAGAA
TGCAGTGCTTTGCCACA[A/G]AAGAATAGCAAGGGTATGATGCA
TATATATGAGTTCCATTGATGTTTTAGAAAGGACCTC
AACTGTCTTCCTGCTCATTGGCTGTCCTTCAGTTGTAGTCTGTTCAC
TGCTGTGGTCTGT[A/G]GTCCTGGGGTTGTTGCTGTCAGGAGGGT
TGGTTAAGACATGCACGTGCCAGTACTTCATT
GTCAATGGATTTGAAGCATTTGTTGATTTTTTTTTTTTCTTTTGAA
AGGCATGTTTGGGG[A/G]GGGGTGAATTTAATTCGATTCTTATAT
GGAGATCCTGTGTAGAGATAATACATTTTCTTA
TTTTTTTTAATGCAAAATTGAATGATAAAAAAATTCATGTGTGG
TTGATGATAAGGATGC[A/C]ATTTGCTTTTAAATTTATACTCAGG
GTTGAAATATGTGAAAATTGTCATCTAAACAATGC
GAAACTCCATGGATTCCACAATTAGGTAGATAACCCTAACCTTTA
AATCTATGGAAAGAA[A/G]ATCATAACCTTTCTTATAATGATAA
AGAATTATCTTCTTGAAATTCCATGAATTAGCTAA
AGAGAAAATAAGAACGTGTGGTTCTACGCTGATTGACGCTAACT
CTACTTTGTAAACACC[A/G]AAGGTTCTTTCCTCTCTCAGGACAAA
AAAGTTAATGGGTCTCTTCAAGGTCACCCACACT
AGAATTAAATACATCACAAGGTTGGCTGTCTGTTCTGAAACCTTT
AGGAACCAACAGCAA[A/G]GGAACAAAGAGCTACTTAAGGGGA
GCTCACATCTTTCTGAGTAGCAGAGACATTTTTGGT
CAACCCCATTAGAATGCTAGGATCTGGTCTGATTCATGCAGCACT
TGGCCCCTGCCCAGA[A/C]TATTTGTTAAATGAAACCAAAATGTC
TTCTTTGATGCTTTTACTAATTATGCATGTCAAA
CAAATCTCACCAGCAATTTGGATTTTCTTGTCATGACATTAATTTG
TGTTTTCCTGAGGA[A/C]TATCTGCCTTTTCCTGTAGTGTGCATTCG
GACGATTATTGAAATTATGCCTAATGATGAT
GTTGAAACCAAATCCCGCTGTGGAGGACCTTGATACCAGGATTG
CATCTCGATACATTCC[A/G]TGTCTCTGTTTTGAACAAAGCAGTGG
CCTGATTCAAACTCCCTTTCAGGTTAATCTGAAA
ACACGCACGTGCAATATGAAAAAAATGTTCAATCTTACTCTCAA
GTTCAACCAGAAGAAT[A/G]TTTTTTCCTTGTCCTAATACAACACT
AGAAAAAATAACTTTTAAGAACAGAAGAAACACA
ACAATTTTATTTTGTTATGCTGTCATTTTCTCCTGTTCAAGATTTTG
CCAACAAACTTAT[A/G]TAATTAGAAGAGGGATTAAACACCCTT
AAATTCAATAGTTCTTAACAGGGCTTGTAAATA
CGGGGAAGTGGGAGAAATGGGGTGTTGTAAACATCCTGTGTCTT
GCTCCATGGTAAATGC[A/G]TAGGTGTGTGCATATGTAAAACGA
AATCACTGAGCCACACTCTTAAAATTTGTGCACTTG
CAAGATTGGTATTGGCAGAGGGGAGGGACTGACACATAGATCA
AATGGGATCTGCTAGGA[A/C]TNTTTGCTATAAACANTGTTAGA
GAAGGTCTCTAGGGGGAATCATAGACCAAAATAAATG
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ACAAAACAATAGTGATCATGGTTAATATCCACATAGCAGTTACT
CTATGCCAGGCAAACT[A/C]TAAGCAATTCATTCAATCCCCATAAC
AACCCTTTAAGATCTTACAAAGAAGATCTTCATG
CGAACCTGGGCCCAGTGAAAGCTCAGAGTCCTAACCACTGGACT
GCCAAGGAATTCCCTC[A/G]TGAGAATGACTTTAAATAACTAAA
GGTAAAGATGAATTATAAACAGCCTTCTTCATCCCC
TCTCTCACTCCAAGAAGGGGCAAGTATTTGTGGGAGAGATGGGG
TTCTGGGCCCTGCCTC[A/G]TATCGTTAATGTTGTCTCCTGTCCAAT
CCTACAGCCCCCTGGTTTCCATCGGGCCTATAG
TATCATCCTGTAAATGCTGCTATGCAGCTAGAAAAAAACAACAG
TTAATCCTTGCTAGTC[A/G]ATACAAAGACTACCATTTACCTCGTG
TTTACTGTGTACCTGGGGTGGGCTGTTTTACATA
GATTCACAAAACACATGGCTTCAAAACCCAGTTCGTCTGCCAACT
AGCTGTGCGGCTTAG[A/C]CTCTGACCTGGTTTCCTCCTCTGGCTCA
GCTCACAGAATTCCCTCCTAAAAGACTAAATA
TGCTGGCCAGGCAGCTGGACCTGAGAGGCTTGAGGGTCCTGGCT
GCATGTCTGACAGAGA[A/G]GGGGGCTGAGCAACTGAGGAACC
AGACATCAGACAGGCTGCAGACGGTGATCCTGGATGT
CCAAGGTATCTGAGCCTCTGTGCTCCTAAAATAAAATGCAACACT
TACTAGATCAGACTC[A/G]CCTGGGATTTCATATGCTGCTTGGTTT
TCTCTGTTTTGGAGGTTCTGAAAGTGCTTCTTT
AGTGAACTCTGTTTCTGGGCCTTTTATGAAACCGCTAGTCTTTTAG
AACCAATGTTCTAA[A/G]AGAAATATGAGGGTTGGAGTTGGAGT
AAACCCCCAAGGTGCTTCTTTGGAAAGGACTTGG
CAGGGGATGGATGGGACACCCGAGAGCCCAGCAACCTGCAGCCC
ACCTCCCCAGAACCAG[A/G]ACAGCTGCCGCCCAGAGGAGAAACC
CCAGGAGTCAAGCCCCATAAAGAGCCCCGTGGGCC
TATTCATCCATCCACCCATCCTGCAGGCTTCACTCCCGGGGCCAAG
GAGCTCTTCAAGCA[A/G]GGGAACCACCTCGCACTCTACCGTCTCC
CCAGCGCTGAGACCATGAAGGAGACCTCGCTG
GAGCAGGGGGAGGATGGGCAGGACGCCATTCACCTGGGAAAGA
GCGAGCCCCGCTGAGGT[A/G]CCTGGGGCCCTCCCCTGAGCAACA
AGGACCGCTGGGGACAGCAGGCAGGAAGCGGGGAAG
CCCAGCTGTTGCGTCCTTTAATCTCACAAGTCCCCAGGAAATGCTC
ACTTTAGGGGACTA[A/G]CTTGGGGATCCATGCATTTGTTCTTNN
GATTCACAGATTTTTTCTTCGTCAAAGAGAATA
GCAGCAGTTAGTTGGTTTCCCTTTTATCTGTTTCCCTTTAGTGCATC
AAAAATACCTACA[A/G]TACTGATGGTTCTGATTGAACCACTCAC
AGCATCTTCAGAAAAGGCAAGCCAGAATCTAG
ACATGACCTTTGCTTTTAATCTCGATGGGAAATGATTAAAGGGT
GTGCCAGCAGAAAAAN[A/G]GCAATCAGTTGCTACCGTGTACAG
GTTAAGTCCTGTGTAATGAAGACAAAGAAGAGCTTG
ATTGCTGATGAAGTACTGGTATGACAGAGGATTTTTTAAATGGT
TTACTTAACTTCTCTG[A/G]TTAACATTTTACTATCTGGATCCTAGT
GGGTCCGTGATAGACATTTAATTTATCACCATT
CATGAGCCCACTGTGTTCTTAGGTCTACTGGCTTTTTAAATAAAG
TCTCTATTCCTT[A/G]TCTGATCAACTCATTTCTTGACTTATTGGCA
TGTTGTGTGGCCAGCAGTGCGAGCTTGGA
TATTCTTCCACCCTCAGTGACATTTCCTATGACAACTAATGTGTGT
CTTCTTTAAACTCT[A/C]GAAACATTTAATGAGCACCTACTATAAT
AAATCAGGTATGGCTCTCAGTGCTAAACAGTG
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CTGAGTAGCCTGGATGAAAACCAGGAATCCTAGACACTTGACCA
CCAGGGGCCAGAGGCT[A/G]GAAGTGAAGTGGCCCTGGCTCATT
CTCCCATTTGAAAGCAAGAATGTTTCAAGGAGGCAA
GCCCAGGAGTGGGATTGCTGGATCATGTTGTAAGGAACCTCCAT
ACTGTTTCCCAAAGTG[A/G]CTGTACCAGTCTTATCAGGTTGGCA
AAAAGTTCATTGGGGTTTTGCTGTAATATCTTACA
TCCAGATATTAGAAGATGAATATAGATTTCATAATTCTGTATTCC
AATCTGGTCCTGAAA[A/C]CCACTGAATAAAAGGTCTTGATAGAC
TGGCATTCTTTTTAAGAGAAAATTTGCCTTGGAT
TCCAACCATGGCATCTGGTAGACACACCATCTTCATCTCCTTTGTT
CTAGAGTTAGGTCA[A/G]CTTTCCTTCTCATTGCCATCTTTGAGGT
CTCCACATCAGTTTCCTGCAGACTGACCCACA
GGGGCTTTGAGTTGTACAGCTGCAAGGGGTCAACACTGAAGCCA
CAATGGGCAATGGCAG[A/C]TTTTCCTCAACACTATTTTTTGGTTT
TTGACAAGGCACTAAAAGGAGAGATCATCCTGCT
TTGTATTCCAACAACCCTGATCTTCCAGTTATAGAATAAGCTCTCG
TTTTACCTTAAGCA[A/G]TAGGGATCTTTGCAAATGTTCCCACTGC
TAGCCCCTTCCTTCCCTCCTCACCCCATTCAC
TCTTCTCAGAACTCTGTTTTACATAAATATCTTGGGCAAAGTCTTA
CTCTTACTGTAGTC[A/G]TTTTGTTTCATTGTGTTAAATTACACTG
ATATTTTGCACAATTAAATATCCTTACCCTAA
ATGCTCTATAAGTAAATCCAGGCAAGTATAAAGGTCTGATTAAT
GGACAAAGTGCTGTGT[A/G]GGCAATTATTATTCATTGACTCAAA
TTGAATTAAACTGACCCAGGCCAACTGTTGATACA
ATTCATCCCATTTTGAGACTTGGGACTCATTATTGTACATGCAGT
GGTCCAGATTTAGCC[A/G]GGAGTCTGTACCGCATCAACCAGACT
ACGGCGTGTTGACATATGGAGTTCCTCACCCCCT
TTGAACCAGCTTGAACCTGAACTCCATTTTGTAATGATGCTATCT
GTAAATGCTCTGCAT[A/G]TGCAACCTTTCCTCTATTAAAGAATA
ACTAAAACCAGGGGTGAATACTCTAGTGACAAGG
GAACCCAATTCTGTAACCACTGTGCCCCTGAAGCCAGACCCCTCTG
TTGCTGCCCTTGCT[A/G]GCAGGGTAGGATTTTCACAGAGCCTCTG
AATTGAAGTCTCATGTGGGTAGGCTTAAGTGA
TTTTGTTTCAAATTTCTCCCCAGTGAATCCATCCATCTTTTCTGAGG
CCAACTGACTTTT[A/C]TAAAATACAAGTCTGATCATGTCATCAAT
GAATCAGCTCTGGGACCAAGTTACCATCAGG
TTGGAAAATGCCAATTTCTAGTTTACAGGCAAGTGCCAATTTGCT
GACAAGAAATCATCT[A/C]TTCTTAAAGGGGTGGGCTGAAAAAA
ATTACAAGTGGTTTTAAAATTTTTTTTATTTATTT
AACTGTAGGCTATGGAGACATGGTTCCGACTACCATTGGGGGAA
AGATCGTGGGTTCCCT[A/G]TGTGCAATTGCAGGTGTTTTAACCA
TTGCCTTACCGGTCCCTGTCATAGTGTCCAATTTC
TAAGAACTTAACAGTTCTTGGCTCTCTATAACATCTCAATCTATTT
AACCAAACTAACCA[A/G]ACTGGTTATTTCGAAGGATTCTATCGC
TAACAGTGTAGAACTCCTTTACATACCAAACAT
CAGAGGGTCCTCATCCCAGGATACATAGGGTGATGAGGTCAGGG
AAGGCTGACCATTTTT[A/G]TTCAGTGAACTATCACTTCCAGCTCT
GTGAACCCATTTCTTTCAAGGACCAAAGGCTACA
CCTCCTCCCCTTCCTCCCTTGCGTAGTATTTTTTGAAGAGCGAGTAC
TATTCCAGAAGCT[A/G]TAACTGTTTCCCAGCTGGACCCAGCAGT
GAAAAGTCTTTGCTATTGTGTTACCTGGTAGG
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CTTGCTGAAAAGACGTGAACTTACTGTCTTCTGGTCCCATGCAAC
GAAGTGCATTTTTCC[A/G]GAAATTTTAAGAAGACTTTTTGCTTTT
CTTACCAATGGTATGGAGTATTGGCAAACAAAT
TGACATGTTTTTAACAACTAAGAGCAGTGGTGACATATAACAGC
TGCAAGCTCACACCTG[A/C]ATTACCAGTGGAGGGATTAGAGGCC
CGTGTTATAAGACGAGGGGTTTAACGACTTTATAA
ATAGGATATTTGTCTGACTGAGTGAGTAGTCATTCACAGTCAGG
CTGAGCCAGTAAATTY[A/G]TCTTTCCCATTACTCTAACATTTGTA
CCCATTGTTTTGCAATTGTTCATGGGATAATGAT
GTGTTTTAAAAGCCAGCGTTTAATATTTTTTAAAAAGAAGACCTC
TAGATTTTGKTGTTT[A/G]TTATCTGCCAGTATGAAAATGGATGA
TTAACCAAGCAAGATTCCAAGAAGTCCTTTGGAA
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