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Supplementary Fig.1 - Top: Representative confocal images resulted from the injection
of ins:GFP vector, showing GFP expression in endocrine pancreatic domain (white
dashed line) defined by the sst:mCherry reporter line. The NC did not show GFP positive
cells in endocrine pancreatic domain. The 48hpf embryos were stained with DAPI (blue).
Scale bar, 10 um. Bottom: Confocal images from Z48 vector containing a pancreatic
progenitor enhancer (SOX9 PPE), showing GFP positive cells co-localization with the
progenitor domain (yellow dashed line) defined by the Nkx6.1 staining (purple) The NC
was not able to drive GFP expression in the pancreatic progenitor domain. The 48 hpf

embryos were stained with DAPI (blue) and Nkx6.1 (purple). Scale bar, 10 um.
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Supplementary Fig.2 Genomic landscapes of the putative enhancers seq6s (A), s6q72
(B), seq73 (B), seql17 (C), seq119 (D), seq132 (E) seq219 (F), seq460 (G) and seq790
(H) (represented in grey). Tracks represent H3K27ac (pink), H3K4mel (black), histone
variant H2A.Z (light green) and TF binding (PDX1 - blue, NKX2.2 - dark green, FOXA2
- red and NKX6.1 - orange) from ChIP-seq data for human endocrine pancreas samples.
The location of the type 2 diabetes associated SNPs (rs6813195, 15735949, 1572695654,
rs11708067, rs11920090, rs13266634, 1s2191349, rs4607517 and 1s7903146) is

represented as a vertical black line.
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Supplementary Fig. 3 — Graph representing the average number of GFP positive cells

per embryo per sequence and in insGFP promoter vector. Data are mean =SD.
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Supplementary Fig.4 - Representative confocal images for seq58wt, seq68wt, seq73wt,

seq132wt, seq219wt and seq460wt. All six sequences showed GFP positive cells in
endocrine pancreatic domain (white dashed line) defined by the sst:mCherry reporter line.

The 48 hpf embryos were stained with DAPI (blue). Scale bar, 10 um.
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Supplementary Fig.5 - Representative confocal images of seq72wt, seql17wt, seql 19wt
and seq790wt. All four sequences did not show GFP positive cells in endocrine pancreatic
domain (white dashed line) defined by the sst:mCherry reporter line. The 48 hpf embryos
were stained with DAPI (blue). Scale bar, 10 pm.
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Supplementary Fig.6 - Representative confocal images of stable transgenic lines from
seq132wt, seq460wt and seqS8wt. All 3 sequences presented GFP positive cells within

endocrine pancreatic domain, defined by sst:mCherry reporter line. The 48hpf embryos

were stained with DAPI. Scale bar: 10 pm.
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Supplementary Fig.7 - Representative confocal images of seq58wt, seq68wt and
seq73wt. These three sequences presented GFP positive cells in adjacent area to the
endocrine domain defined by the sst:mCherry reporter line. The 48 hpf embryos were
stained with DAPI (blue). Scale bar, 10 pm.
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Supplementary Fig.8 - Graphs representing the percentage of the number of embryos

with GFP positive cells colocalizing with somatostatin (sst), glucagon (gcga) and insulin
(ins) secreting cells. Representative confocal images resulted from the injection of
seq58wt (n=24), seq68wt (n=15), seq73wt (n=12), seql32wt (n=16), seq219wt (n=18)
and seq460wt (n=16). The endocrine pancreatic domain (white dashed line) is defined by
the gluc:mCherry reporter line. The yellow arrows indicate GFP colocalizing with
insulin. The 48 hpf embryos were stained with DAPI (blue) and insulin (white). Scale
bar, 10 pm.
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Supplementary Fig.9 - Left: Representative confocal images for all the risk alleles of the
identified endocrine pancreatic enhancers: seq58risk, seq68risk, seq73risk, seql32risk,
seq219risk and seq460risk. The endocrine pancreatic domain is represented by the white
dashed line and it is defined by the sst:mCherry reporter line. The 48hpf embryos were
stained with DAPI (blue). Scale bar, 10 um. Right: Graphs showing the total percentage
of positive embryos for wt and risk alleles of the aforementioned sequences seq58 wt/risk
(36%, n=56 / 12%, n=43), seq68 wt/risk (13%, n=47 / 50%, n=32), seq73 wt/risk (28%,
n=47 / 22%, n=36), seq132 wt/risk (23%, n=34 / 56%, n=36), seq219wt//risk (24%, n=38
/ 6%, n=35) seq460 wt/risk (27%, n=36 / 27%, n=30) Chi-square test: p<0,05 (*).
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Supplementary Fig.10 - Left: Representative confocal images from all the risk alleles of
the wt sequences that previously tested negative for enhancer activity (non-endocrine
pancreatic enhancers): seq72risk, seql17risk, seql19risk and seq790risk. The endocrine
pancreatic domain is represented by the white dashed line and it is defined by the
sst:mCherry reporter line. The 48hpf embryos were stained with DAPI (blue). Scale bar,
10 pm. Right: Graphs showing the total percentage of positive embryos in wt and risk
alleles of the identified endocrine pancreatic enhancers: seq72 wt/risk (0%, n=27 / 6%,
n=30), seq117 wt/risk (0%, n=21 / 0%, n=8), seq119 wt/risk (4%, n=27 / 14%, n=28) and
seq790 wt/risk (0%, n=20 / 0%, n=14). Chi-square test: p<0,05 (*).
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Supplementary Fig.11 —(A) Jaspar relative score prediction of differential Nkx6.1
binding in wt and risk variants (Score wt: 0,841219159; Score risk: 0,895818767). (B)
Left: Graph representing the negative (cryaa promoter) and positive (hnfla promoter)
control regions used in ChIP, showing no enrichment and a higher enrichment in both
alleles, respectively. Right: ChIP enrichment for Nkx6.1 in MIN6 stable lines with
human seql19wt and seql19risk. Data are mean £SD. Mann Whitney test: p<0,05 (*).
(C) Graph representing the number of differential predicted TFBS within the group of
enhancers with (DEA) and without differential enhancer activity (NDEA). The two

groups were compared by unpaired t-test. p<0,05.
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Supplementary Fig.12 —(A) Sequence conservation of seq132 between human (top) and
mouse (bottom). The seq132 and seq132mm are highlighted. (B) Genomic landscape of
mouse gene slc30a8 (blue) showing the 2 replicates from 4C performed in MING6 cell line
(black). The viewpoint, Slc30a8 promoter, is represented in pink (asterisk).
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Seq58

TF Binding site Score WT Score Risk Relative score WT Relative score Risk Highest affinity allele Exp! i in endocrine p: (active pi - 1; inactive pi -0)
NEUROD1 GAACAGATGGCAG 16,1826 9,90078 0,995050964 0,875148484 wt 1
Bhlha15 CCATCTGT 11,6381 4,64482 0,963409531 0,832620322 wt 1
YY1 AAAGATGGCAGC 6,93956 15,3079 0,825561041 0,946979791 risk 1
OLIG3 AACAGATGGC 9,28684 6,4711 0,898049606 0,851225106 wt 0
Tcf12 AACAGATGGCA 8,04759 0 0,893235401 0 wt 1
Gata4 TC CTCCC 0 8,17506 0 0,889325094 risk 1
TCF4 GCCATCTGTT 5,89183 0 0,877538534 0 wt 1
Tef3 GCCATCTGTTC 6,89191 0 0,87692178 0 wt 0
GATA3 AGAAAAGA 0 6,5876 0 0,872653708 risk 1
GATA6 = GGGAGAAAAGATG 0 8,71767 0 0,859319004 risk 1
Myc CCATCTGTTC 5,37231 0 0,853670959 wt 1
MAX GAACAGATGG 4,81313 0 0,842786913 0 wt 1
HNF4G GGAGAACAGATGGCA 6,94403 0 0,838750612 0 wt 0
Ascl2 GCCATCTGTT 7,3974 0 0,828244302 0 wt 1
Rxra CAGATGGCAGC 4,30832 0 0,826386987 0 wt 0
TFEC AACAGATGGC 6,42627 0,82243229 wt 0
RORC GAAAAGATGGCA 0 6,31808 0 0,82119829 risk 1
TFAP4 AACAGATGGC 5,62338 0 0,818700149 0 wt 1
NFAT5 C CTCCC 0 5,26747 0 0,817415415 risk 1
ZEB1 CATCTG 4,56217 4,38815 0,813430428 0,806522192 wt 0
HNF4A  CTGCCATCTGTTCTC 5,29646 0 0,805371839 0 wt 1
FOX03 GGAGAACA 6,25847 0 0,80235975 0 wt 1
ASCL1 = AGAACAGATGGCA 5,9011 0 0,800782542 0 wt 1
Seq68
TF Binding site Score WT Score Risk Relative score WT  Relative score Risk Highest affinity allele Expression in endocrine p (active p ter - 1; inactive p ter -0)
NFIX TGCGGCAAG 0 5,48411 0 0,874615693 risk 1
NFE212 GTGATGCAGCA 10,8334 8,37657 0,870973071 0,80990749 wt 1
Rxra GCAAGGCCAGT 6,28014 6,28014 0,854789085 0,854789085 wt 0
CEBPA GCTGCATCACT 2,70475 0,579997 0,830392604 0,804937845 wt 1
Mafb GCTGCATC 5,51425 0 0,827417498 0 wt 1
Esrrg GCAAGGCCAG 4,14226 4,14226 0,817111519 0,817111519 wt 1
MEIS1 TTGCCGC 1,59862 0 0,814599111 0 risk 1
JUNB CAGTGATGCAG 1,88779 0 0,814286261 0 wt 1
JUND AGTGATGCAGC 0,248792 0 0,80933893 0 wt 1
ETS1 CTTGCT 3,65816 0 0,809079322 0 wt 1
HOXA2 CCGCATCACT 3,35648 0 0,806317854 0 risk 1
CEBPB CCTTGCTGCAT -1,54594 0 0,803734637 0 wt 1
NR2F2 GCAAGGCCAGT 5,97343 5,97343 0,802707635 0,802707635 wt 1
Seq73
TF Binding site Score WT Score risk Relative score WT Relative score risk Highest affinity allele  Zxpression in endocrine pancreas (active promoter - 1; inactive promoter -0
FOXH1 ACAAATACACA 11,5433 3,03764 0,93501129 0,815358964 wt 0
FOXD2 ACAAACA 6,94322 8,35322 0,900266554 0,930169815 risk 1
FOXP3 ACAAACA 6,1809 8,5041 0,8711956 0,929646506 risk 0
NR3C1 GGAACAATGTGTATT 13,3344 10,1148 0,91454486 0,874464368 wt 0
FOXL1 TACAAATA 6,4764 0 0,898546012 0 wt 0
FOX06 ATACACA 5,96965 0 0,875240106 0 wt 1
Foxa2 CAATGTGTATTT 9,70117 9,54966 0,872638676 0,868758253 wt 1
NR3C2 TGGAACAATGTGTATTT 10,3632 7,05619 0,87035699 0,839105275 wt 1
FOX04 ATACACA 6,0096 0 0,867463112 0 wt 1
FOXC1 AATGTGTA 5,08571 0 0,866539251 0 wt 1
Neurog1 ACAATGTGTG 5,67924 6,96099 0,834583127 0,864345402 risk 0
Foxd3 CAATGTGTGTTT 8,6765 9,20803 0,842668731 0,853272957 risk 0
Foxq1 CAATGTGTATT 9,6916 0 0,850163839 0 wt 1
FOXG1 ATACACAT 5,92499 0 0,846162563 0 wt 0
HOXAS5 CACACATT 0 5,42911 0 0,844085516 risk 1
Myc CAATGTGTAT 4,1004 3,5073 0,835002487 0,826297332 wt 1
FOXK2 AAATACACATT 7,11292 0 0,831751967 0 wt 1
MEF2C TTCCTACAAATACAC 7,22312 0 0,829959064 0 wt 0
NEUROD2 TACACATTGT 3,81787 0 0,827157388 0 wt 0
ZNF354C ATACAC 4,82832 0 0,821096857 0 wt 1
Foxj2 ATACACAT 4,5094 0 0,81784419 0 wt 1
NKX2-8 GTATTTGTA 2,43163 0 0,814510374 0 wt 0
STAT1 AAATTCCTACAAACA 7,88368 7,97238 0,808911597 0,81034354 risk 1



Seql32

TF Binding site Score WT Score Risk Relative score WT Relative score Risk Highest affinity allele Expression in endocrine p; (active pi -1; inactive 0)
Tef3 CCCAGCTGGCT 12,555 0 0,952250391 0 wt 0
TCF4 CCCAGCTGGC 8,45918 0 0,916803022 0 wt 1
Myog GCCAGCTGGGA 8,92548 0 0,913604247 0 wt 0
Myod1 CCCAGCTGGCTGC 8,713 0 0,902220172 0 wt 1
FIGLA CCCAGCTGGC 8,92208 0 0,893885428 0 wt 0
Tcf12 GCCAGCTGGGA 7,86887 0 0,890740198 0 wt 1
PAX5 ACAGCAGCCAGCCGGGA 11,2341 13,7514 0,858808679 0,888219183 risk 1
TFAP2A GCCAGCCGG 0 6,77176 0 0,881869392 risk 1
NEUROD1  AGCCAGCTGGGAC 9,74202 0 0,872118038 0 wt 1
Pax2 TGTCCCGG 0 5,41577 0 0,85666724 risk 1
RBPJ GCTGGGACAG 6,29924 0 0,855183015 0 wt 1
Neurog1 GCCAGCTGGG 6,37768 0 0,850800832 0 wt 0
ASCL1 CAGCCAGCTGGGA 8,27687 0 0,840690936 0 wt 1
PAX9  TGTCCCGGCTGGCTGCT 0 8,50939 0 0,831403104 risk 0
TFAP4 GCCAGCTGGG 6,30787 0 0,829728315 0 wt 1
STAT3 CAGCTGGGACA 1,32493 0,586987 0,813605668 0,804665821 wt 1
ZBTB18 CAGCCAGCTGGGA 4,742 0 0,812298861 0 wt 1
Atoh1 GCCAGCTGGG 4,69235 0 0,810347344 0 wt 0
NHLH1 GCCAGCTGGG 5,58268 0 0,809935213 0 wt 0
MYB CCCAGCTGGC 3,78195 0 0,808536243 0 wt 1
Ascl2 GCCAGCTGGG 6,17312 0 0,803928059 0 wt 0
TFDP1 AGCCGGGACAG 0 6,17637 0 0,803288255 risk 1
SP1 CCGGCTGGCT 0 6,14518 0 0,801216595 risk 1
Seq219
TF Binding site Score WT Score Risk Relative score WT Relative score Risk Highest affinity allele B i in endocrine p: (active pi - 1; inactive p -0)
FOXC1 atcatgta 5,4601 0 0,887481988 0 WT 1
GRHL2  gtaagaccagttaaa 12,4502 10,9803 0,879806296 0,853364284 WT 1
Pax2 gatcatgt 5,84664 5,00666 0,87358725 0,840602054 WT 1
Lhx4 tcatttaa 0 6,2302 0 0,867647007 Risk 0
HLF tcttacatgatc 7,1943 0 0,863221714 0 WT 1
DBP gatcatgtaaga 6,09006 0 0,860332187 0 WT 1
TEF tcttacatgatc 6,74804 0 0,857210797 0 WT 1
JUND(var,2 aaggatcatgtaaga 4,87603 0 0,847713259 0 WT 1
VAX2 taaatgat 0 5,7904 0 0,84714633 Risk 1
HOXB3 gatcatttaa 0 4,82217 0 0,846110076 Risk 1
ISL2 tcatttaa 0 5,93316 0 0,841852634 Risk 1
HOXB2 gatcatttaa 0 5,00057 0 0,840874055 Risk 1
JUN aggatcatgtaag 4,85199 0 0,840563509 0 WT 1
Dix4 tcatttaa 0 4,9254 0 0,839239544 Risk 1
NFIL3 tcatgtaagac 8,83467 0 0,83897551 0 WT 1
Pax6 tttaaggatcattt 0 10,9967 0 0,837270028 Risk 1
GsC catgatcett 5,76966 5,16334 0,830352106 0,817054565 WT 1
NKX6-1 tcatttaa 0 4,26911 0 0,829643585 Risk 1
Arid3a atttaa 0 5,399 0 0,826577908 Risk 1
Arid3b gtcttaaatga 0 6,72959 0 0,822961343 Risk 1
Bhlhe40 cttacatgatc 2,91117 0 0,822486649 WT 1
LIN54 tcttaaatg 0 4,2698 0 0,822270435 Risk 1
LBX2 atcatttaag 0 5,41535 0 0,821581912 Risk 1
VENTX atcatttaa 0 3,33065 0 0,821411748 Risk 0
ATF4 ggatcatgtaaga 6,64264 0 0,813569591 0 WT 1
HOXA2 gatcatttaa 0 3,5678 0 0,811095483 Risk 1
Pmx2 tcatttaa 0 4,52469 0 0,804040681 Risk 0
FOXD2 ttaaatg 0 2,29556 0 0,801698956 Risk 1
HLTF gatcatttaa 0 3,40649 0 0,800223744 Risk 1
Seq460
TF Binding site Score WT Score Risk Relative score WT Relative score Risk Highest affinity allele Expression in endocrine pancreas (active p -1; inactive p -0)
Pax2 Tgtcactc 5,06043 8,09328 0,842713818 0,96180982 risk 1
ISL2 tcactcaa 0 6,74948 0 0,863090898 risk 0
Seq72
TF Binding site Score WT Score Risk Relative score WT Relative score Risk Highest affinity allele Expression in endocrine p: (active p -1; tive p -0)
NR2F2 TAAAGGTCACT 0 13,5291 0 0,966059123 risk 1
Esrrg TAAAGGTCAC 4,04628 11,8595 0,815699532 0,930637668 risk 1
Rxra TAAAGGTCACT 2,70904 10,9064 0,803350977 0,921424841 risk 1
ESRRA TAAAGGTCACT 7,2383 12,6831 0,806915622 0,912014985 risk 1
RORA CTAAAGGTCA 0 10,643 0 0,89723706 risk 1
NR2F1 TAAAGGTCACTAC 0 10,2106 0 0,884776523 risk 0
HNF4A  GTGACCTTTAGCTTT 6,26925 10,1082 0,818320526 0,8694205 risk 1
NR1H4 GTAGTGACCTT 0 9,93038 0 0,869246518 risk 1
Nr5a2 ~ AAGCTAAAGGTCACT 0 11,4836 0 0,859419351 risk 1
HNF4G  AAAAGCTAAAGGTCC 8,22637 0 0,855273743 0 wt 0
Pax2 GGTCACTA 0 5,01899 0 0,841086371 risk 1
Nr2f6 AAAGCTAAAGGTCA 0 11,6441 0 0,834649752 risk 1
MNX1 GGTCACTACA 0 4,34715 0 0,808772596 risk 1
FOXA1 = TCTGTAGTGACCTIT 0 0,795672 0 0,800124752 risk 1



Seql17

TF Binding site
VDR AGAGTGCA
CEBPA AGTGCAAAATC
ISL2 GCACTCTA
CEBPB GAGTGCAAAAT
NFATS ATTTTGCACT

NFATC2 TTTTGCA
NFIA AGTGCAAAAT
E2F3 AATAGAGCGCAAAATC
ETS1 TTTGCG

Gmeb1 GATTTTGCGCTCTATTA

NFATC1 ATTTTGCACT

NFATC3 ATTTTGCACT
E2F4 GAGCGCAAAAT

Seql19
TF Binding site
Pmx2 AATTA
Dix4 TCAATTAT
HESX1 GATAATTGAA
MIXL1 TTCAATTATC
LBX2 TTCAATTATC
VSXi TCAATTAT
HOXB2 TTCAATTATC
HOXB3 TTCAATTATC
VAX2 TCAATTAT
HOXA2 TTCAATTATC
NKX6-1 ATAATTGA
Lhx4 ATAATTGA
VENTX TTCAATTAT
VDR TTGGTTCA
CEBPA ATTTGATAATA
HNF4G  AATTATCAAATTCCA
LHX6 GATAATTGAA

RHOXF1 TTGAACCA
SRF  AGAACCAAAATAGGCC

BARHL2 AATTATCAAA
PDX1 ATAATTGA
MNX1 AATTATCAAA

Seq790
TF Binding site
DBP aattatataata
HLF aattatataata
TEF aattatataata
NFIL3 ttatataatat
CEBPB attatataat
CEBPD attatataat
ZEB1 gcacagctg
CEBPA attatataata
Arid3a attata
Prrx2 tatta
HOXB3 agatattata
CEBPG attatataat
TEAD1 tagatactat
Dix4 gatattat

Score WT

© o oo ooo

8,24254
3,82245
6,63759
5,28505
0
3,48749

Score WT

5.58756
5.68314
3.34856
4.90977

3.45078
4.07366

4.8019
4.70094
3.25782

5.53487
6.645

10.146

2.24364

Score WT
5,55267

5,72107
8,52783
0
0
5,88416

o oo

4,39783

Score Risk
7,57674
6,16935
7,04119
3,95144

6,443
6,9943
2,84446
0
0
0
5,80683
5,89827
0

Score Risk

9.12437

9.4114
11.3415
9.55679
9.14439
8.95335
7.73966
7.50279
8.10382
7.57297
7.31493
7.41615
6.81217
7.43784
4.87453
7.40642

5.571
1.90526
9.09013
2.50809
2.26688
4.32515

Score Risk
13,7444
12,8054
12,4399
11,927
6,37874
6,29609

0
3,35271
5,399
4,91772
3,83659
3,26846
0
3,50408

Relative score WT

0,81806109

0,816657782
0,815722909
0,800501023

0
0,800038631

Relative score WT

0,838048459
0,859912623
0,805953711
0,832996443

0,800614667
0,828678707

0,841219159
0,832474118
0,820202239
0
0,864297673
0,834897627
0
0,803733662
0,840880715
0
0,809382437
0

Relative score Risk

0,879535949
0,871898783
0,870680299
0,861358913
0,841377938
0,838994417
0,835788317

0

0

0
0,815372467
0,808852865

0

oo oo o oo

Relative score Risk
0,999999981
0,961628714
0,959513688
0,953935619
0,924059323
0,920612325
0,912028513
0,908536693
0,908303252
0,901646588
0,895818767
0,894923879
0,879232284
0,875575509
0,856386755
0,844708587
0,844078596
0,841008099
0,828168717
0,813281927
0,809847369
0,808268525

Relative score WT Relative score Risk

0,853285763
0
0,84390711
0,831126032
0
0
0,845306775

0,812735256
0

0,960698744
0,9512252
0,93094498
0,918084591
0,871215647
0,861146811
0
0,838155202
0,826577908
0,825515567
0,823157828
0,817915184
0
0,800462443

Highest affinity allele

Highest affinity allele

risk
risk
risk
risk
risk
risk
wt
risk
risk
risk
risk
risk
wt
risk

Highest affinity allele

risk
risk
risk
risk
risk
risk

risk
wt
wt
wt

risk
risk
wt

Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
WT
Risk
Risk
Risk
WT
Risk
Risk
Risk

Expression in endocrine p;

Expression in endocrine pancreas (active pl

(active pi

0

4 2 0202020 A s aa s a0

1

O Y N BN N O P YN

- 1; inactive p

0)

0)

Expression in endocrine pancreas (active promoter - 1; inactive promoter -0)
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Seq132wt vs seq132PDX1

TF Binding site Score WT Score Risk Relative score WT Relative score Risk  Highest affinity binidig site Expression in endocrine p: (active p - 1; inactive promoter -0)
Pdx1 CTAATG 8,72988 0 0,965432864 0 PDX1 A 1
HOXB3 ACACATTAGG 8,23982 0 0,925700529 0 PDX1 A 1
HOXB2 ACACATTAGG 7,39411 0 0,90305208 0 PDX1 A 1
HOXA2 ACACATTAGG 7,13602 0 0,891767719 0 PDX1 A 1
HLTF ACACATTGGG 0 5,99807 0 0,891560658 No PDX1 G 1
VENTX ACACATTAG 7,26487 0 0,886750634 0 PDX1 A 0
Sox17 CACATTGGG 0 7,40552 0 0,862559299 No PDX1 G 0
NFIX GCAGCCCAA 0 4,44073 0 0,850051973 No PDX1 G 1
Prrx2 CATTA 5,34257 0 0,843137572 0 PDX1 A 1
Neurog1 CCAATGTGTT 0 5,87923 0 0,839227048 No PDX1 G 0
Lhx4 CACATTAG 4,50603 0 0,827991314 0 PDX1 A 1
VAX2 CACATTAG 4,94313 0 0,824748192 0 PDX1 A 1
MAX TAACACATTG 0 3,37815 0 0,822677822 No PDX1 G 1
NFIC TGGGCT 0 4,18303 0 0,81530306 No PDX1 G 1
Dix4 CACATTAG 3,95614 0 0,812795645 0 PDX1 A 1
Sox6 CCAATGTGTT 0 5,08245 0 0,811390272 No PDX1 G 1
TFEC AACACATTAG 5,78176 0 0,806881079 0 PDX1 A 0
THAP1 CAGCCCAAT 0 4,49031 0 0,805059037 No PDX1 G 1
RUNX1 TAATGTGTTAT 6,66952 0 0,802184621 0 PDX1 A 0

Supplementary Table 3 — List of the predicted TFBS for pancreatic TFs. The wt and
risk alleles were analyzed using 719 specific position weight matrices for TFs in
vertebrates. The score and relative score are represented for each allele pair. In each row,
the allele for which the TF is predicted to bind preferentially is discriminated. Included
also, are the seql32wt and seql32wtPDX1, where the nucleotide change resides in a

putative binding site for PDX1.



Wt /risk sequences alignments

Seq58
Query = wt
Shjct = risk
Query 1
Sbjct 1
Query 61
Sbjct 61
Query 121
Sbjct 121
Query 181
Sbjct 181
Query 241
Sbjct 241
Query 301
Sbjct 301
Query 361
Sbjct 361
Query 421
Sbjct 421
Query 481
Sbjct 481

CTCTGAGAAGGAAATTGAACGCAATAGTTTTGAATTCTCAATGTTCATGTTTCCCCCGTA

CTCTGAGAAGGAAATTGAACGCAATAGTTTTGAATTCTCAATGTTCATGTTTCCCCCGTA

TGTGCGTGCGCATGCACATATATAAACACATCTAGCTTCACACCTGTGTACTCACACCTG

TGTGCGTGCGCATGCACATATATAAACACATCTAGCTTCACACCTGTGTACTCACACCTG

TGTGTACACACTCCTCCTGTACATGTGTATACACGCACACCCTCCCACCAGCATGAGCAG

TGTGTACACACTCCTCCTGTACATGTGTATACACGCACACCCTCCCACCAGCATGAGCAG

TATGTGGATTTTTTCTTCCAGCAGCCCTTTCAAGAACATACACCAGATGGGATTGGGTCT

TATGTGGATTTTTTCTTCCAGCAGCCCTTTCAAGAACATACACCAGATGGGATTGGGTCT

GCTACATGACTGAGCAGCCCCCACATCAGAAAGTCATCATCATTGAATCCATCATGTGGT

GCTACATGACTGAGCAGCCCCCACATCAGAAAGTCATCATCATTGAATCCATCATGTGGT

GCAGCCTTGGCAAGGGCACAGCTCCTCGTCCTGCCCAATGGGCCGTGGAGGAATGCCTCC

GCAGCCTTGGCAAGGGCACAGCTCCTCGTCCTGCCCAATGGGCCGTGGAGGAATGCCTCC

TCCTCCAGAGCAGAGAGCAGATATGGGCAGGCAGTTGCCAGGCAGTTGAGCCGGGAGAAI

TCCTCCAGAGCAGAGAGCAGATATGGGCAGGCAGTTGCCAGGCAGTTGAGCCGGGAGAA.

AGATGGCAGCTGCACAGCCTCCTTCTAGCCCAGTTTCCTGGCTGCCGGGGAAGGAGTTGC

AGATGGCAGCTGCACAGCCTCCTTCTAGCCCAGTTTCCTGGCTGCCGGGGAAGGAGTTGC

AGGCGGCAAGGATCCTGCAGAAACCGCCCTCCCTATAACAGGCCATCTTGCCCTCTATCC

AGGCGGCAAGGATCCTGCAGAAACCGCCCTCCCTATAACAGGCCATCTTGCCCTCTATCC

60

120

120

300

300

360

360

420

420

480

540

540



Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbijct

541

601

721

721

781

841

961

1021

1021

TCTTACTGGGCTTTGGAGGTCCCAATCCTGCCCTGGTTCACCACCTGTGTGGCTTACCAA

TCTTACTGGGCTTTGGAGGTCCCAATCCTGCCCTGGTTCACCACCTGTGTGGCTTACCAA

GCTGTGCAACTTGGGGCAGGATGAATATCCTGAGTGCTGGTACTAGAACTCTAATTCTCT

GCTGTGCAACTTGGGGCAGGATGAATATCCTGAGTGCTGGTACTAGAACTCTAATTCTCT

AATCTCAGTTATAACCTCAAGTCTGCTCCTTTACTCCTAATCAGAAGACAACTAGCCTTA

AATCTCAGTTATAACCTCAAGTCTGCTCCTTTACTCCTAATCAGAAGACAACTAGCCTTA

CCTGATTAATCATGACCTTAGGAAGAAACCCCTGGATAATTTTAGCAAATATCACATCTC

CCTGATTAATCATGACCTTAGGAAGAAACCCCTGGATAATTTTAGCAAATATCACATCTC

TCAAATCTACACACACACATTGTCTCCAGGTATAGGAGACACTGTAGATGCCAGTCTGGT

TCAAATCTACACACACACATTGTCTCCAGGTATAGGAGACACTGTAGATGCCAGTCTGGT

CCGTATCCCTCAGCCCTTACCACTTCAGTGATCCCACCAAATTCCAATGGCCCGTCTCTG

CCGTATCCCTCAGCCCTTACCACTTCAGTGATCCCACCAAATTCCAATGGCCCGTCTCTG

CATGTCTTTGCCTGAGGGTTTTCTCTGAAACCAGAGAAGCCTGTTTTGCCTGCAAAGGCA

CATGTCTTTGCCTGAGGGTTTTCTCTGAAACCAGAGAAGCCTGTTTTGCCTGCAAAGGCA

GGCTGAAGTGCAATGATCTATGTCAACTATTGATGGAAGTGGGTATATAAAACTCAGTGT

GGCTGAAGTGCAATGATCTATGTCAACTATTGATGGAAGTGGGTATATAAAACTCAGTGT

GCCACCTCCCCCGACTCCTCAGATGGGATGGCTTTAATGTGAGGTTTT 1068

GCCACCTCCCCCGACTCCTCAGATGGGATGGCTTTAATGTGAGGTTTT 1068

660

720

720

780

840

1020

1020



Seq68
Query = wt
Sbjct = risk

Query 1 CCTGGAGATTGTCTTCTAAGCTGCCAAAATCTTGTCCATTGTTCTCTAGGCACCGTCTTA 60
FEEEEEEEE e e e e e e e e e e e e e e e e e e e e
Sbjct 1 CCTGGAGATTGTCTTCTAAGCTGCCAAAATCTTGTCCATTGTTCTCTAGGCACCGTCTTA 60
Query 61 CTGTGTACCAGATTTTTTATGATTATGATTCTATGGTAGCAGTAAAGTGCTAAGTCTGAG 120
FEEEEEEEEEr et e e e e e e e e e e e e e e e e e e
Sbjct 61 CTGTGTACCAGATTTTTTATGATTATGATTCTATGGTAGCAGTAAAGTGCTAAGTCTGAG 120

Query 121 GAGATACCAGCATGCAACCTACATACTTCTAAAGGTTGCTTAACTAACAATACTTCTTGT 180

Sbjct 121 GAGATACCAGCATGCAACCTACATACTTCTAAAGGTTGCTTAACTAACAATACTTCTTGT 180

Query 181 GCATATCTCCCAAGGTGTACAAATACAGCTGTCCTGAAGTAGAATGTCAAAAGCCACACT 240
Frrrrrrrrrrrrrerrrrrrrrerrr e e e e e e e e e e

Sbjct 181 GCATATCTCCCAAGGTGTACAAATACAGCTGTCCTGAAGTAGAATGTCAAAAGCCACACT 240

Query 241 AGATAGCATTTCCATTCCTTTCTGGCAAACTGGCTGCAAATTTGAATAGTATTCAGAGAT 300
Frrrrrrrrrrrrrerrrrrrrrrrr e e e e e e e e e

Sbjct 241 AGATAGCATTTCCATTCCTTTCTGGCAAACTGGCTGCAAATTTGAATAGTATTCAGAGAT 300

Query 301 GAGTGGGGAGCTGAAAGGCGATATAAAAAAACAGACTTTACCTCAATATTTTGCCAAAGG 360
Frrrrerrrrrrrrerrrrrrr e rr e e et r e e e e e

Sbjct 301 GAGTGGGGAGCTGAAAGGCGATATAAAAAAACAGACTTTACCTCAATATTTTGCCAAAGG 360

Query 361 CAACTTAATTCAGAGTATTACATAATTGTTTGCTTATTACTTCATTTTCATTATCAACCC 420
Frrrrrrrrrrrrrerrrrrrr et e e et r e e e e e

Sbjct 361 CAACTTAATTCAGAGTATTACATAATTGTTTGCTTATTACTTCATTTTCATTATCAACCC 420

Query 421 TGGGAGGTGGTAGATTTGAGTAATTCATTTAACTTCACTGATCTTCAATTTCTTCATCTT 480

Sbjct 421 TGGGAGGTGGTAGATTTGAGTAATTCATTTAACTTCACTGATCTTCAATTTCTTCATCTT 480

Query 481 CAAAAAAGAGAGACAGACAGAAAATATTTTGCTGTACAAAAAAGCATCCAAGATCTTATC 540

Sbjct 481 CAAAAAAGAGAGACAGACAGAAAATATTTTGCTGTACAAAAAAGCATCCAAGATCTTATC 540



Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

541

601

721

721

781

841

961

1021

1021

1081

AAATTAAAAATTCTTGGTTCATGATTTCTATATTGCAAATGAGGAAATGAGGTGCAAAGG

AAATTAAAAATTCTTGGTTCATGATTTCTATATTGCAAATGAGGAAATGAGGTGCAAAGG

CGTTTAAATGCCAACTCCAAGTTCAAAAAGTGATATTACAGCAGGATTAAGCTCAAATCG

CGTTTAAATGCCAACTCCAAGTTCAAAAAGTGATATTACAGCAGGATTAAGCTCAAATCG

AAGCCTCCTGGTTCCTAGCATAGTACGTAGGCCAAAACAAAGCCAGTCAGAAGGTTAAGG

AAGCCTCCTGGTTCCTAGCATAGTACGTAGGCCAAAACAAAGCCAGTCAGAAGGTTAAGG

GGAATTTAATTGGCAATAAAATACATCAACAGCAAAAAGGGAGAGGAAGCAAGTAAACAA

GGAATTTAATTGGCAATAAAATACATCAACAGCAAAAAGGGAGAGGAAGCAAGTAAACAA

GAACTGATGCTGTAAATACTGGCCTTGCIGCATCACTGGCTAGACAGAGCAGGAGTGTGG

GAACTGATGCTGTAAATACTGGCCTTGCIGCATCACTGGCTAGACAGAGCAGGAGTGTGG

TTGCCATGGTTAATGCAACCACTGAGTCCTGAGGTTTTTAAAAAATATTGCAGATCAGGT

TTGCCATGGTTAATGCAACCACTGAGTCCTGAGGTTTTTAAAAAATATTGCAGATCAGGT

GCAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGACCGAGGTGGACAGATTGCCTGA

GCAGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGACCGAGGTGGACAGATTGCCTGA

GTTCAGGAGTTCAAGACCAGCCTGGGCAACATGACAAAACTCTGTCTCCACAAAAAATAC

GTTCAGGAGTTCAAGACCAGCCTGGGCAACATGACAAAACTCTGTCTCCACAAAAAATAC

AAAAATTAACCGGGCATGGTGGTACATGCCTGTAGTCCCAGCTACTAGGGAGGCTGAGGC

AAAAATTAACCGGGCATGGTGGTACATGCCTGTAGTCCCAGCTACTAGGGAGGCTGAGGC

ACGAGAATCACTTGAACCCGGGAGGCAGAGGTTGCACTGAGCTGAGATCATGCCACTGCA

660

720

720

780

840

1020

1020

1080

1080

1140



Sbjct 1081 ACGAGAATCACTTGAACCCGGGAGGCAGAGGTTGCACTGAGCTGAGATCATGCCACTGCA

Query 1141 TCCTGGACAGGGTGACAGGGTAAGAGACCCTGCCTCCAAAAGAAAAAAAAAAAAAAGAAA

FEEEEEEEErr et e r e et e e e e et e e e e e e e e e e

Sbjct 1141 TCCTGGACAGGGTGACAGGGTAAGAGACCCTGCCTCCAAAAGAAAAAAAAAAAAAAGAAA

Query 1201 AAGCAAAAAATGTTAAATATCTCTAACCTTAAGTGAACTGGATGGGAGGTGTTAAAAATG

Frrrrrrrrrrrrrrrrrrerr e et e e e e e e e e e e e

Sbjct 1201 AAGCAAAAAATGTTAAATATCTCTAACCTTAAGTGAACTGGATGGGAGGTGTTAAAAATG

Query 1261 GCCAAGAGGCCCTTGTCTGATTCACTGTGGCATTCATTCAGTTCAGGACAGCCACTAGAA

Frrrrrrrrrerrrrrrrreer e et et r e e e e e e e e

Sbjct 1261 GCCAAGAGGCCCTTGTCTGATTCACTGTGGCATTCATTCAGTTCAGGACAGCCACTAGAA

Query 1321 ATAAGCCATGGCTCTAGATGCAATCTGAGTTGC 1353
FECETEEEE e e e e et

Sbjct 1321 ATAAGCCATGGCTCTAGATGCAATCTGAGTTGC 1353

Seq72
Query = wt
Sbjct = risk

Query 1 TTCGCAAAACATCTCATCACCAGAAAAAAAATCAGCTGACCACAAACCCGCCTCAATGAA

CEEEEErr e e e et e e e e e e e e e e e
Sbjct 1 TTCGCAAAACATCTCATCACCAGAAAAAAAATCAGCTGACCACAAACCCGCCTCAATGAA

Query 61 AGGGAAGAAAATTTGAAGTCACAATGTCCAAATTCCTACAAACACACATTGTTCCAGAAA

CEEEEEEr e e e e e e e e e e e e e e e e e e e e
Sbjct 61  AGGGAAGAAAATTTGAAGTCACAATGTCCAAATTCCTACAAACACACATTGTTCCAGAAA

Query 121 ATAGGACTGCCCGTAGAAATTTACATGCCAACCATTTGAATATACAAGGCATCTGCTTCA

CEEEEEEr et e e e e e e e e e e e e e e et e
Sbjct 121 ATAGGACTGCCCGTAGAAATTTACATGCCAACCATTTGAATATACAAGGCATCTGCTTCA

Query 181 CTTCTGCCTAGTTCAAAGGGAGCCACATTCCCATCTACTACCTTTGGTCAGCTTTTGGAC

CEEEEEEr et e e e e e e e e e e e e e e et e
Sbjct 181 CTTCTGCCTAGTTCAAAGGGAGCCACATTCCCATCTACTACCTTTGGTCAGCTTTTGGAC

Query 241 AATGGGTGCTGAAGGTGTTTTGTCAAGAAACACAGCCTACGCTGGTCATTTITTCATTTGG

CEEEEEr e e e e e e et e e e e e e e e e e e e e e e
Sbjct 241 AATGGGTGCTGAAGGTGTTTTGTCAAGAAACACAGCCTACGCTGGTCATTTTTCATTTGG

1140

1200

1200

1260

1260

1320

1320

60

120

120

180

180



Query 301 CACCAGTTGGTTCCATCTGGCTATTTTTAAACATAAGTAAATATTACAGCACGCATTTCI 360

FEEEEEEE e e et e et e e e e e e e e e e e e e e e
Sbjct 301 CACCAGTTGGTTCCATCTGGCTATTTTTAAACATAAGTAAATATTACAGCACGCATTTCHE 360

Query 361 GTCCTTTATGCGTTTCTGTCATCAAACACGTTCTCTGTTTAATGAAGCCTGTGAGAAGCG 420

CEEEEErr e e e et e e e e e e e e e e el
Sbjct 361 GTCCTTTATGCGTTTCTGTCATCAAACACGTTCTCTGTTTAATGAAGCCTGTGAGAAGCG 420

Query 421 ACATCATTTGTACAAAATCAAATTGTGTTTTCAGACCTGCTTTATCATATTCCCTA.GTA 480
FErrrrrrrrrrrrrrrrrrr ettt rr e e e e e e e e e
Sbjct 421 ACATCATTTGTACAAAATCAAATTGTGTTTTCAGACCTGCTTTATCATATTCCCTA.GTA 480

Query 481 TCTGTAGIGACCTTTAGCTTTTTCTTCCTGGGTAAAGAGAGCCIGGAAATAGTTTTTTAA 540
FErrrrr rrrrrrrrrrrrr ettt e et e e e e e e e e
Sbjct 481 TCTGTAGIGACCTTTAGCTTTTTCTTCCTGGGTAAAGAGAGCCIGGAAATAGTTTTTTAA 540

Query 541 ATATAACAATCAACCTCTTTCTTTCTTTAAATTCCTAAGCCAGGCACTTAATACTCCTGT 600
FErrrrrrrrrr e rrrr ettt et e e e e e e e e e
Sbjct 541 ATATAACAATCAACCTCTTTCTTTCTTTAAATTCCTAAGCCAGGCACTTAATACTCCTGT 600

Query 601 GGCCTGGTCTTGGCATAAAGATCAGAAACTCTGCCTTCAGTTCTCACCCTG 651
FEEEEErrrrrr e e et e et ety
Sbjct 601 GGCCTGGTCTTGGCATAAAGATCAGAAACTCTGCCTTCAGTTCTCACCCTG 651

Seq73
Query = wt
Sbjct = risk

Query 1 TCACCTGTGCCTGGCTGGGTTTTCTGATTTTTCAACACTTGCTCCTAACCCTCAGAACCT 60

FErrrrrrrrrrrrrrrrrrr ettt rr e e e e e e e e e
Sbjct 1 TCACCTGTGCCTGGCTGGGTTTTCTGATTTTTCAACACTTGCTCCTAACCCTCAGAACCT 60

Query 61 TTTTTCTTTTCATTCCTAGTCCATCTCCAGTTTCCAACTTCCCGGCTCCCCACTATCCCA 120

FEEEEEEE e e et e et e e e e e e e e e e e e e e e
Sbjct 61  TTTTTCTTTTCATTCCTAGTCCATCTCCAGTTTCCAACTTCCCGGCTCCCCACTATCCCA 120

Query 121 GAGGATTTGCTGAAGAGGGACGGGGGTAGGGGTAGGAGGCTGACACGGTACTTCGCAAAA 180

CEEEEErr e e e et e e e e e e e e e e el
Sbjct 121 GAGGATTTGCTGAAGAGGGACGGGGGTAGGGGTAGGAGGCTGACACGGTACTTCGCAAAA 180

Query 181 CATCTCATCACCAGAAAAAAAATCAGCTGACCACAAACCCGCCTCAATGAAAGGGAAGAA 240
FEEEEEEE e et e et e e e e e e e e e e e e e e e e e

Sbjct 181 CATCTCATCACCAGAAAAAAAATCAGCTGACCACAAACCCGCCTCAATGAAAGGGAAGAA 240

Query 241 AATTTGAAGTCACAATGTCCAAATTCCTACAAAIACACATTGTTCCAGAAAATAGGACTG 300



Sbjct 241 AATTTGAAGTCACAATGTCCAAATTCCTACAAAIACACATTGTTCCAGAAAATAGGACTG
Query 301 CCCGTAGAAATTTACATGCCAACCATTTGAATATACAAGGCATCTGCTTCACTTCTGCCT
RN R RN R RN R RN R RN NN AR N R NRRNRA AR
Sbjct 301 CCCGTAGAAATTTACATGCCAACCATTTGAATATACAAGGCATCTGCTTCACTTCTGCCT
Query 361 AGTTCAAAGGGAGCCACATTCCCATCTACTACCTTTGGTCAGCTTTTGGACAATGGGTGC
RN RN R R RN R R N R R R RN AR AR AR AR AN
Sbjct 361 AGTTCAAAGGGAGCCACATTCCCATCTACTACCTTTGGTCAGCTTTTGGACAATGGGTGC
Query 421 TGAAGGTGTTTTGTCAAGAAACACAGCCTACGCTGGTCATTTTTCATTTGGCACCAGTTG
RN RN R R RN R R N R R R RN AR AR AR AR AN
Sbjct 421 TGAAGGTGTTTTGTCAAGAAACACAGCCTACGCTGGTCATTTTTCATTTGGCACCAGTTG
Query 481 GTTCCATCTGGCTATTTTTAAACATAAGTAAATATTACAGCACGCATTTCCGTCCTTTAT
RN RN R R RN R R N R R R RN AR AR AR AR AN
Sbjct 481 GTTCCATCTGGCTATTTTTAAACATAAGTAAATATTACAGCACGCATTTCCGTCCTTTAT
Query 541 GCGTTTCTGTCATCAAACACGTTCTCTGTTTAATGAAGCCTGTGAGAAGCGACATCATTT
RN RN R R RN R R N R R R RN AR AR AR AR AN
Sbjct 541 GCGTTTCTGTCATCAAACACGTTCTCTGTTTAATGAAGCCTGTGAGAAGCGACATCATTT
Query 601 GTACAAAATCAAATTGTGTTTTCAGACCTGCTTTATCATATTCCCTATGTATCTGTAGGG
RN RN RN RN RN R RN R AR AR AR AR AR AR AR
Sbjct 601 GTACAAAATCAAATTGTGTTTTCAGACCTGCTTTATCATATTCCCTATGTATCTGTAGGG
Query 661 ACCTTTAGCTTTTTCTTCCTGGGTARAGAGAGCCCGGAAATAGTTTTTTAAATATAACAA
RN NN RN R RN RN R RN AR RN AR AR AR AR AR
Sbjct 661 ACCTTTAGCTTTTTCTTCCTGGGTAAAGAGAGCCCGGAAATAGTTTTTTAAATATAACAA
Query 721 TCAACCTCTTTCTTTCTTTAAATTCCTAAGCCAGGCACTTAATACTCCTGTGGCCTGGTC
RN RN RN RN RN R RN R AR AR AR AR AR AR AR
Sbjct 721 TCAACCTCTTTCTTTCTTTAAATTCCTAAGCCAGGCACTTAATACTCCTGTGGCCTGGTC
Query 781 TTGGCATAAAGATCAGAAACTCTGCCTTCAGTTCTCACCCTGCAGGCCACCCCAC 835
RN RN RN R R RN RN R R AR AR NN NRR RN RN
Sbjct 781 TTGGCATAAAGATCAGAAACTCTGCCTTCAGTTCTCACCCTGCAGGCCACCCCAC 835
Seq117
Query = wt

Sbjct = risk

Query

1

CTTCCCGGATGTGGAGATTCAGCCAGGGGCAGCCTTCTTCCTGGGAGACCAAGGTGACTG

360

420

540

540

720

780

60



Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

61

61

121

121

181

241

241

301

361

421

481

481

541

601

661

FEEEEErrrrr e e et r e e e e e e er e
CTTCCCGGATGTGGAGATTCAGCCAGGGGCAGCCTTCTTCCTGGGAGACCAAGGTGACTG

CTGCCTACACTGTCCCTACCTGACAGAGAAGCATGGGGGGTTGGGAGACCCCCAAAACTG

FECrrrrrr et e e e et e e e e e e e e e e e
CTGCCTACACTGTCCCTACCTGACAGAGAAGCATGGGGGGTTGGGAGACCCCCAAAACTG

GGGGCCAATGTGTTATGCAGATACATGTCTCTCCTAAAGGCTTAGAGTCTCAGTTTTGAG

FEEEETEEE e e e e e e e e e e e e e e e e e e e e ey
GGGGCCAATGTGTTATGCAGATACATGTCTCTCCTAAAGGCTTAGAGTCTCAGTTTTGAG

AGACAGATGGAAGACATGCAGTCAGGATCCACAGTCTCGGATCCCAGGGCAGACTTGGGA

FECrrrrrr et e e et r e e e e e e e e e e e
AGACAGATGGAAGACATGCAGTCAGGATCCACAGTCTCGGATCCCAGGGCAGACTTGGGA

ACTGGGCAGTTCTCATTCTGCCTGAAGAAAACAGTGCTTCCCTCACCCCTACTGCTGTCA

FECrrrrrr et e e e et e e e e e e e e e e e
ACTGGGCAGTTCTCATTCTGCCTGAAGAAAACAGTGCTTCCCTCACCCCTACTGCTGTCA

GCCTCACCTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTITCTGTGTGTATGTGTGTGT

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
GCCTCACCTTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTETCTGTGTGTATGTGTGTGT

GTGTGTGAGAGAGAGAGATAATTTGCACTATTTCACTTAATCACTTTCTTGAAAACGCAG

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
GTGTGTGAGAGAGAGAGATAATTTGCACTATTTCACTTAATCACTTTCTTGAAAACGCAG

GCCAAGCCTCCAAAGAGTCCTCTTTACACCAACCTCAGAGGACTCGTGAGTCCTAGGGAA

Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e e
GCCAAGCCTCCAAAGAGTCCTCTTTACACCAACCTCAGAGGACTCGTGAGTCCTAGGGAA

ACTTGCCTGGGGAGAAGGAACTCTCCGGAAGGCAAACACAGCAGCTCCTTTTCTGGGCAT

Ferrrrrrrrrrrrrrrrrrer e e e e e e e e e e e e
ACTTGCCTGGGGAGAAGGAACTCTCCGGAAGGCAAACACAGCAGCTCCTTTTCTGGGCAT

ATGGGAGGATTATCAGGCTCTCCAGGAAGCCATGCTGGATGAAGGCCACTGTATCGCTTC

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
ATGGGAGGATTATCAGGCTCTCCAGGAAGCCATGCTGGATGAAGGCCACTGTATCGCTTC

GTGTCCCCGTGGAACTCATAAGCAGATTTTGCICTCTATTAATCTACATCTGTTTGCACG

FErrrrrrrrrrerrrrrrrrrrrrrrrere e ter e e e e e e e e
GTGTCCCCGTGGAACTCATAAGCAGATTTTGCICTCTATTAATCTACATCTGTTTGCACG

TCCCTGCTGTCAGCAGCTTCTGTCTAGGGAGGCGGCARACACGCAGTGAAAGGAGCGTGG

Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e e
TCCCTGCTGTCAGCAGCTTCTGTCTAGGGAGGCGGCAAACACGCAGTGAAAGGAGCGTGG

60

120

120

180

240

240

300

300

420

420

480

480

540

540

720

720



Query 721 GCTCTGGAGCGGCCACTTGGGTGCAGCCTGGCTGTACCACTGCTGGCTCGGGGACCTTGA 780
Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e
Sbjct 721 GCTCTGGAGCGGCCACTTGGGTGCAGCCTGGCTGTACCACTGCTGGCTCGGGGACCTTGA 780

Query 781 GCCCTTGAGTCTTTTAATCTAGAATGCATTCCCCACCCTTTTTTCTTTCTCCATGACTGG 840

FEEEETEEE et e e e e e e e e e e e e e e e e e e e ey
Sbjct 781  GCCCTTGAGTCTTTTAATCTAGAATGCATTCCCCACCCTTTTTTCTTTCTCCATGACTGG 840

Query 841 CTTTTTAAAGAGTACACAATGTAGACTGTCCCACGTTCTGGATTTGTCCAGTTGTTTCTT 900

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
Sbjct 841  CTTTTTAAAGAGTACACAATGTAGACTGTCCCACGTTCTGGATTTGTCCAGTTGTTTCTT 900

Query 901 GGTGATGTGTTTTTTTCTTTAAACTTTTTATTACAGAAAATTTCAAATAGAGTATACATG 960

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
Sbjct 901  GGTGATGTGTTTTTTTCTTTAAACTTTTTATTACAGAAAATTTCAAATAGAGTATACATG 960

Query 961 AAGTAAATAGCATACATGAGCCATCTATCAACCGGGTGTGTTGATAAAGGTAGCTGGCTT 1020

FEEEETEEE e e e e e e e e e e e e e e e e e e e e ey
Sbjct 961  AAGTAAATAGCATACATGAGCCATCTATCAACCGGGTGTGTTGATAAAGGTAGCTGGCTT 1020

Query 1021 GCAGTGCTGTCAGGAGGACTGGTGATAAGGTGGGCAGAGCCTGGCCCAGTGCCTGGGACG 1080

Ferrrrrrrrerrrrerrrrer e et e e e e e e e e e e e
Sbjct 1021 GCAGTGCTGTCAGGAGGACTGGTGATAAGGTGGGCAGAGCCTGGCCCAGTGCCTGGGACG 1080

Query 1081 CACTGGCTTAGGAGGCATGGAAGCTGCCAGATGGTGGTGAAGATGAGATGATGGTGGTGA 1140

Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e e
Sbjct 1081 CACTGGCTTAGGAGGCATGGAAGCTGCCAGATGGTGGTGAAGATGAGATGATGGTGGTGA 1140

Query 1141 CATTCGGGTCCCAGTCTATGCTTTCCATCTCTCTTGGTAGGCTAGGAGCTCCTCCCCAAA 1200
Frrrrrrrrrerrrrerrrrer e e e e e e e e e e e e e e
Sbjct 1141 CATTCGGGTCCCAGTCTATGCTTTCCATCTCTCTTGGTAGGCTAGGAGCTCCTCCCCAAA 1200

Query 1201 GCGGCTGGTGTTGCTTCCTCCTTTCTCCTCC 1231
FECEEErrr et r e e rrrl
Sbjct 1201 GCGGCTGGTGTTGCTTCCTCCTTTCTCCTCC 1231

Seq119
Query = wt
Sbjct = risk

Query 1 ATGAAGATGGCACAAACAAACATCCCACTCATTCCAATTAGAAAGAGAGAACGTCGCCCT 60

FEEEETEEE e e e b e e e e e e e e e e e e e e e
Sbjct 1 ATGAAGATGGCACAAACAAACATCCCACTCATTCCAATTAGAAAGAGAGAACGTCGCCCT 60



Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

61

61

181

181

241

421

541

721

GCCTTCTCCACAAGGAATACCTAGGACAATTTTAAAGAAATTATCTCAGTTTTGTGAGTC

Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e
GCCTTCTCCACAAGGAATACCTAGGACAATTTTAAAGAAATTATCTCAGTTTTGTGAGTC

ACAAAATATTGACTGTTTACTTAAATCATTTTTACTGCCAAAGAGGTCATTTTAATTTAT

FEEEETEEE et e e e e e e e e e e e e e e e e e e e ey
ACAAAATATTGACTGTTTACTTAAATCATTTTTACTGCCAAAGAGGTCATTTTAATTTAT

ATAACAGATAAGAGGCAATTCCATCCTTCCATTTTACAGGAGTGAGATCAAGGTGGGGAG

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
ATAACAGATAAGAGGCAATTCCATCCTTCCATTTTACAGGAGTGAGATCAAGGTGGGGAG

TGACTCTAGCCCCAGGTGGCAGAGCTAGTTTCAGTGGACAGCGGGTAATGATCAAATATC

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
TGACTCTAGCCCCAGGTGGCAGAGCTAGTTTCAGTGGACAGCGGGTAATGATCAAATATC

TGCTTAATTTAGTCACATTGGTTTGAATAGACCATTATAGAGATAGAACCATAATGTTAC

FEEEETEEE e e e e e e e e e e e e e e e e e e e e ey
TGCTTAATTTAGTCACATTGGTTTGAATAGACCATTATAGAGATAGAACCATAATGTTAC

CACTACTCCAGGATTATCACTTTGGGTACAATATTCACAGACTGTACAGCTGGGGTCTCT

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e
CACTACTCCAGGATTATCACTTTGGGTACAATATTCACAGACTGTACAGCTGGGGTCTCT

TCCAATAGATGTCCTGTACATTTAAAATTTGAAGGTTCCACATTTAAACATGACATTAAC

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e
TCCAATAGATGTCCTGTACATTTAARATTTGAAGGTTCCACATTTAAACATGACATTAAC

TTATTTTCTAATAGTTATCCTAAGTTATAATTACAAGGGTCTGTGCACTATTGACACCGG

Frrrrrrrrrerrrrerrrrer e e e e e e e e e e e e e e
TTATTTTCTAATAGTTATCCTAAGTTATAATTACAAGGGTCTGTGCACTATTGACACCGG

AAACAGTACAACTGTTCAGGTGTCAACTATTCTCATCCAATTTTCTCACTGCTTAATAAA

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
AAACAGTACAACTGTTCAGGTGTCAACTATTCTCATCCAATTTTCTCACTGCTTAATAAA

GTCCTATTATGACCACTCACCTAGCAACATGTGGAATTTGATAATEGAACCAAAATAGGC
FEErrrrrrrrrerrrrrrrrr e e e e et e e e e e e
GTCCTATTATGACCACTCACCTAGCAACATGTGGAATTTGATAATIGAACCAAAATAGGC

CTGCATTTTTCTGGTATGCTTAATTGTATCTTGTGCTGGGAGTGAACTATTCGTTTTARA
FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e e

CTGCATTTTTCTGGTATGCTTAATTGTATCTTGTGCTGGGAGTGAACTATTCGTTTTAAA

AGTTAGCACTTTAAAGCAAAGGGTTAAAATGCTTTCTTATCTTAACTGAGGAGATACGTC

120

120

240

300

300

360

360

420

420

480

540

540

600

600

720

720

780



Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

781

841

1021

1021

1081

1081

1141

1141

1201

1201

1261

1261

1321

1321

1381

1381

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
AGTTAGCACTTTAAAGCAAAGGGTTAAAATGCTTTCTTATCTTAACTGAGGAGATACGTC

ATTGATTCCTTTAGTTTTGTGGACCTTTGCATTAATGGTTAAGTTTTACAATTAGCCAAG

FECrrrrrr et e e e et e e e e e e e e e e e
ATTGATTCCTTTAGTTTTGTGGACCTTTGCATTAATGGTTAAGTTTTACAATTAGCCAAG

ACCAGAGTTTGTTATACTCTTGCCTGATCCTTGGAATATTACCAAGGCTGGTGAGTCACT

FEEEETEEE e e e e e e e e e e e e e e e e e e e e ey
ACCAGAGTTTGTTATACTCTTGCCTGATCCTTGGAATATTACCAAGGCTGGTGAGTCACT

CTCCCCCTCACCCCCCACAAAACTTCCTGTCATAATTTCTCACTTTGGCACCTGGTGAGC

FECrrrrrr et e e et r e e e e e e e e e e e
CTCCCCCTCACCCCCCACAAAACTTCCTGTCATAATTTCTCACTTTGGCACCTGGTGAGC

AAGTTGGCTGGCTCATCAGCCTATCAGTAAATCAATAGCAATCCAATGTCTTTAGTATAG

FEEEETEEE e e b e et e e e e e e e e e e e e e ey
AAGTTGGCTGGCTCATCAGCCTATCAGTAAATCAATAGCAATCCAATGTCTTTAGTATAG

TGAGCTCTGGCTCTGAAGACATCTTAGAAACATTTCACCTACAGTGAAAGCCTGTTTCTC

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
TGAGCTCTGGCTCTGAAGACATCTTAGAAACATTTCACCTACAGTGAAAGCCTGTTTCTC

AGAGGCACACTCATATCAGAGTTTTAAATCACTTCAGATAAGATGATAAGCTAAGAGCAC

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
AGAGGCACACTCATATCAGAGTTTTAAATCACTTCAGATAAGATGATAAGCTAAGAGCAC

ATATTTAATTATTGAGAAGGAAGTTGGAAAAAACAGACTTTTCTCAAGTTCATTAAATTT

Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e e
ATATTTAATTATTGAGAAGGAAGTTGGAAAAAACAGACTTTTCTCAAGTTCATTAAATTT

CTCTCTATATTTTAACTCTTTTATTATGATGTTCAAAACTGGCTTGGTGCCACCACGTCA

Ferrrrrrrrerrrrerrrrer e et e e e e e e e e e e e
CTCTCTATATTTTAACTCTTTTATTATGATGTTCAAAACTGGCTTGGTGCCACCACGTCA

AGCTACCAAGAAAATAGAAGCATTTCTTTGTGAATAAGCTCCCTTACTATAAACTCTAAA

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
AGCTACCAAGAAAATAGAAGCATTTCTTTGTGAATAAGCTCCCTTACTATAAACTCTAAA

ACTGAACATCTTGAAAATTGAGTTGGCCTCTGTCCCTGAGGCCTGGTGTACACTCAGGAT

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e e
ACTGAACATCTTGAAAATTGAGTTGGCCTCTGTCCCTGAGGCCTGGTGTACACTCAGGAT

GAGTGTGACAAGGAGTGAGACATGGTCAGTGGCTGGAGATGTCTTCCCAATTAGAACGCT

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e
GAGTGTGACAAGGAGTGAGACATGGTCAGTGGCTGGAGATGTCTTCCCAATTAGAACGCT

840

1020

1020

1080

1080

1140

1140

1200

1200

1260

1260

1320

1320

1380

1380

1440

1440



Query 1441 CATCTTTGCCCCAGGGCCTCACGCAAATCCTGGGCTCTTAGTTCCAATTTGGTAGTCACC 1500
Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e
Sbjct 1441 CATCTTTGCCCCAGGGCCTCACGCAAATCCTGGGCTCTTAGTTCCAATTTGGTAGTCACC 1500

Query 1501 GCTTCTTTCTCAGTGTCATCCTGCTTCCTAGATCCCTCCATTTTCTTTCTGCTTTTTTTC 1560

FEEEETEEE et e e e e e e e e e e e e e e e e e e e ey
Sbjct 1501 GCTTCTTTCTCAGTGTCATCCTGCTTCCTAGATCCCTCCATTTTCTTTCTGCTTTTTTTC 1560

Query 1561 TCTCAAGATTACAGGCCCTCTTCTACCAGCCCATTAGT 1598

FECETEEEE e e e e e e et
Sbjct 1561 TCTCAAGATTACAGGCCCTCTTCTACCAGCCCATTAGT 1598

Seq132
Query = wt
Sbjct = risk

Query 1 GCATTTACTGCCTCAAGAGAAAGCTCAGGCCAAGGATAACACATTAGGCTGCTAAARAAT 60
FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e

Sbjct 1 GCATTTACTGCCTCAAGAGAAAGCTCAGGCCAAGGATAACACATTAGGCTGCTAAARAAT 60

Query 61 GACTCAAGGAGTTACTTAGGGGCAGGGGACAGGAACACTAGTGACGGTCATTTGAAAACT 120
FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e

Sbjct 61 GACTCAAGGAGTTACTTAGGGGCAGGGGACAGGAACACTAGTGACGGTCATTTGAARACT 120

Query 121 GTGCTTTCTCAGACATCGTCATCTTCTCGAAGGGGCTTAGGTCTGACTTGAGGGAATTTA 180

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
Sbjct 121  GTGCTTTCTCAGACATCGTCATCTTCTCGAAGGGGCTTAGGTCTGACTTGAGGGAATTTA 180

Query 181 CAGCATTCACTATGCCAATATTTCACTGCAAATGGAAGAATCTAGTAAACACTCAGGTTG 240

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
Sbjct 181  CAGCATTCACTATGCCAATATTTCACTGCAAATGGAAGAATCTAGTAAACACTCAGGTTG 240

Query 241 CTATGGAGGAGACTTTACAGCCTGCTGATAGCATTTGGGACAGGAAAAAAATGGCAGTGA 300

FEEEEErrr e e e et e e e e e e e e e e e e e e e e e
Sbjct 241  CTATGGAGGAGACTTTACAGCCTGCTGATAGCATTTGGGACAGGAAAAAAATGGCAGTGA 300

Query 301 GGGTTGCTGCTCTAAGAAAGGTCTGTGGGGAGCTCTAAACGCTTCCTGGTTCCTGTCACT 360
FECrrrrrr et e e e et e e e e e e e e e e e

Sbjct 301 GGGTTGCTGCTCTAAGAAAGGTCTGTGGGGAGCTCTAAACGCTTCCTGGTTCCTGTCACT 360

Query 361  ATCCTTGATATAAATTCTGATTACATACAAAGCCTGCAACCCAGAGATCCCTGGGAGCTG 420
FEEEEEEEErr et e et e e e e e e e e e e e e e e e

Sbjct 361 ATCCTTGATATAAATTCTGATTACATACAAAGCCTGCAACCCAGAGATCCCTGGGAGCTG 420



Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

421

541

541

721

721

781

901

1021

1021

1081

GTGAGCAGGGCTGTATAAGAAATAATAGTTCTGTCTTGGCTTTTTCCAGGGCTTGTCTCC

Frrrrrrrrrrrrrrrrrrerr e et e e e e e e e e e e
GTGAGCAGGGCTGTATAAGAAATAATAGTTCTGTCTTGGCTTTTTCCAGGGCTTGTCTCC

CCTTCCATAGTAAGCTCCTAGGAATGCCAGACTCCAGAGATAACAGTGGACAGAAAGAGT

FEEEETEEE et e e e e e e e e e e e e e e e e e e e ey
CCTTCCATAGTAAGCTCCTAGGAATGCCAGACTCCAGAGATAACAGTGGACAGAAAGAGT

TCCCATAGCGACAGGGCACTTTGCTGCACTAGAGTTTCCCCTGCCTTGTCTGTGTGAATG

FECrrrrrr et e e et r e e e e e e e e e e e
TCCCATAGCGACAGGGCACTTTGCTGCACTAGAGTTTCCCCTGCCTTGTCTGTGTGAATG

TAGCTGATTATCAGAGCAAACGTGGCTTCCTCTGAGTGCCCTGCCTCTGCCCCACCCCAG

FECrrrrrr et e e et r e e e e e e e e e e e
TAGCTGATTATCAGAGCAAACGTGGCTTCCTCTGAGTGCCCTGCCTCTGCCCCACCCCAG

CAGGTCAAAGACAAAGTACTTGAAGTTGGAGTCAGAGCAGTCGCCCATGCGTGTGCAATC

FEEEETEEE e e e e e e e e e e e e e e e e e e e e ey
CAGGTCAAAGACAAAGTACTTGAAGTTGGAGTCAGAGCAGTCGCCCATGCGTGTGCAATC

AGTGCTAATCTCCCTGTGCTTCTTTATCAACAGCAGCCAGCIGGGACAGCCAAGTGGTTC

Frrrrrrrrrrrrrrrrrrrerrerrr e e rrr e e rrr e e e
AGTGCTAATCTCCCTGTGCTTCTTTATCAACAGCAGCCAGCIGGGACAGCCAAGTGGTTC

GGAGAGAAATTGCTAAAGCCCTTAGCAAAAGCTTTACGATGCACTCACTCACCATTCAGA

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e
GGAGAGAAATTGCTAAAGCCCTTAGCAAAAGCTTTACGATGCACTCACTCACCATTCAGA

TGGAATCTCCAGTTGACCAGGACCCCGACTGCCTTTTCTGTGAAGACCCCTGTGACTAGC

FEEEEEErrrr e e et e e e e e e e e rr e
TGGAATCTCCAGTTGACCAGGACCCCGACTGCCTTTTCTGTGAAGACCCCTGTGACTAGC

TCAGTCACACCGTCAGTTTCCCAAATTTGACAGGCCACCTTCAAACATGCTGCTATGCAG

FEEEEErrrrr e e et r e e e e e e er e
TCAGTCACACCGTCAGTTTCCCAAATTTGACAGGCCACCTTCAAACATGCTGCTATGCAG

TTTCTGCATCATAGAARATAAGGAACCAAAGGAAGAAATTCATGTCATGGTGCABTGCAC
FEEEEEErEr e e e e e e e e e e e e e e e e e e e
TTTCTGCATCATAGAAAATAAGGAACCAAAGGAAGAAATTCATGTCATGGTGCABTGCAC

ATTTTATCTATTTATTTAGTTECATTCACCATGAAGGAAGAGGCACTGAGATCCATCAAT
FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e e

ATTTTATCTATTTATTTAGTTICATTCACCATGAAGGAAGAGGCACTGAGATCCATCAAT

CAATTGGATTATATACTGATCAGTAGCTGTGTTCAATTGCAGGAATGTGTATATAGATTA

480

540

540

720

720

780

960

1020

1020

1080

1080

1140



Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbjct

1081

1141

1141

1201

1201

1261

1261

1321

1321

1381

1381

1441

1441

1501

1501

1561

1561

1621

1621

1681

1681

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
CAATTGGATTATATACTGATCAGTAGCTGTGTTCAATTGCAGGAATGTGTATATAGATTA

TTCCTGAGTGGAGCCGAAGTAACAGCTGTTTGTAACTATCGGCAATACCAAATTCATCTC

FECrrrrrr et e e e et e e e e e e e e e e e
TTCCTGAGTGGAGCCGAAGTAACAGCTGTTTGTAACTATCGGCAATACCAAATTCATCTC

CCTTCCAATAATGCATCTTGAGAACACATAGGTAAATTTGAACTCAGGAAAGTCTTACTA

FEEEETEEE e e e bbb e e e e e e e e e e e e e e e
CCTTCCAATAATGCATCTTGAGAACACATAGGTAAATTTGAACTCAGGAAAGTCTTACTA

GAAATCAGTGGAAGGGACAAATAGTCACAAAATTTTACCAAAACATTAGAAACAAAAAAT

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
GAAATCAGTGGAAGGGACAAATAGTCACAAAATTTTACCAAAACATTAGARACAAAAAAT

AAGGAGAGCCAAGTCAGGAATAAAAGTGACTCTGTATGCTAACGCCACATTAGAACTTGG

FEEEETEEE e e b e et e e e e e e e e e e e e e ey
AAGGAGAGCCAAGTCAGGAATAAAAGTGACTCTGTATGCTAACGCCACATTAGAACTTGG

TTCTCTCACCAAGCTGTAATGTGATTTTTTTTTCTACTCTGAATTGGAAATATGTATGAA

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
TTCTCTCACCAAGCTGTAATGTGATTTTTTTTTCTACTCTGAATTGGAAATATGTATGAA

TATACAGAGAAGTGCTTACAACTAATTTTTATTTACTTGTCACATTTTGGCAATAAATCC

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
TATACAGAGAAGTGCTTACAACTAATTTTTATTTACTTGTCACATTTTGGCAATAAATCC

CTCTTATTTCTAAATTCTAACTTGTTTATTTCAAAACTTTATATAATCACTGTTCAAAAG

Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e e
CTCTTATTTCTAAATTCTAACTTGTTTATTTCAAAACTTTATATAATCACTGTTCAAAAG

GAAATATTTTCACCTACCAGAGTGCTTAAACACTGGCACCAGCCAAAGAATGTGGTTGTA

Ferrrrrrrrerrrrerrrrer e et e e e e e e e e e e e
GAAATATTTTCACCTACCAGAGTGCTTAAACACTGGCACCAGCCAAAGAATGTGGTTGTA

GAGACCCAGAAGTCTTCAAGAACAGCCGACAAAAACATTCGAGTTGACCCCACCAAGTTG

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
GAGACCCAGAAGTCTTCAAGAACAGCCGACAAAAACATTCGAGTTGACCCCACCAAGTTG

TTGCCAC 1687

FITETE
TTGCCAC 1687

1140

1200

1200

1260

1260

1320

1320

1380

1380

1440

1440

1500

1500

1560

1560

1620

1620

1680

1680



Seq219
Query = wt
Sbjct = risk

Query 1 CTACTGACATCAGCCAATGAGTCTAATACCTCTCAGTGGATATTGGAATCATAGCTCCCC 60

Frrrrrrrrrerrrrerrrrer e e e e e e e e e e e e e e
Sbjct 1 CTACTGACATCAGCCAATGAGTCTAATACCTCTCAGTGGATATTGGAATCATAGCTCCCC 60

Query 61 AATTGCCTGTCAGCTACAGAAGCCAGATACCACTGAGAAATCATAATTATTATGCCCCAA 120

Ferrrrrrrrerrrrerrreer e et e e e e e e e e e e e
Sbjct 61 AATTGCCTGTCAGCTACAGAAGCCAGATACCACTGAGAAATCATAATTATTATGCCCCAA 120

Query 121 GTGCCCTAGCTCACATTAGTTGTTAGTAGAGCTATCCTTAAAACAAAGACAGGAGTAGTT 180

Frrrrrrrrrrrrrrrrrrrer e e e e e e e e e e
Sbjct 121 GTGCCCTAGCTCACATTAGTTGTTAGTAGAGCTATCCTTAAAACAAAGACAGGAGTAGTT 180

Query 181 GAAATTATTATATATGTATTTCTATTACTGAATATTTGACGTAGTAGAGTTCTAGAGACC 240

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e e
Sbjct 181  GAAATTATTATATATGTATTTCTATTACTGAATATTTGACGTAGTAGAGTTCTAGAGACC 240

Query 241 AAAGCCACTAAAGCCAATTTAAATTTATTTATAGAAAAACGAGCCAAATTGTGGGTATAT 300

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
Sbjct 241  AAAGCCACTAAAGCCAATTTAAATTTATTTATAGAAAAACGAGCCAAATTGTGGGTATAT 300

Query 301 AAATGGACTGAATATATATTCTATGCTAAGGCTAACCATAAACCARAGGAGTAATCCTCA 360

FEEEETEEE e e e e e e e e e e e e e e e e e e e e ey
Sbjct 301  AAATGGACTGAATATATATTCTATGCTAAGGCTAACCATAAACCAAAGGAGTAATCCTCA 360

Query 361 GTCAAATAACTGGCATCAATTATTTTTCTCATATTTTTAGATATAATGATTATGAGATCT 420

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
Sbjct 361  GTCAAATAACTGGCATCAATTATTTTTCTCATATTTTTAGATATAATGATTATGAGATCT 420

Query 421 ACCTTGTCATGGGTTTGCTTTGCTGTGAAATCAAGATCATAGCAAAGGTAAAGCAACTGG 480

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
Sbjct 421  ACCTTGTCATGGGTTTGCTTTGCTGTGAAATCAAGATCATAGCAAAGGTAAAGCAACTGG 480

Query 481 GTTCTACCTTAAGGTATCACTTGGCAACCAGTCTCCTACCCAGCTGGTAAACATTTCTGA 540

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
Sbjct 481  GTTCTACCTTAAGGTATCACTTGGCAACCAGTCTCCTACCCAGCTGGTAAACATTTCTGA 540

Query 541 TTACCAATGCAATACCAGTAGGCCTTAACTTTGGCTGGAAATTAGAGTCATTTAAGGATC 600

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e e
Sbjct 541  TTACCAATGCAATACCAGTAGGCCTTAACTTTGGCTGGAAATTAGAGTCATTTAAGGATC 600

Query 601 ATITAAGACCGGTTAAATCAAACATCTAGCGGTGGGGTCTGAGCCTCAGTAAAATGAAAA 660
FEorrrrrrrrrrrrerrrrrr e et et e e e e e e e e e



Sbjct 601
Query 661
Sbjct 661
Query 721
Sbjct 721
Query 781
Sbjct 781
Query 841
Sbjct 841
Query 901
Sbjct 901
Query 961
Sbjct 961
Query 1021
Sbjct 1021
Query 1081
Sbjct 1081
Query 1141
Sbjct 1141
Seq460
Query = wt

Sbjct = risk

Query

Sbjct

1

1

ATITAAGACCGGTTAAATCAAACATCTAGCGGTGGGGTCTGAGCCTCAGTAAAATGAAAA

AGCTTCCCAGCTGAGTCAGGGCCAGACCTGCGGAAGCCATTCTCATTCCATTATGGAAGG

FECrrrrrr et e e et r e e e e e e e e e e e
AGCTTCCCAGCTGAGTCAGGGCCAGACCTGCGGAAGCCATTCTCATTCCATTATGGAAGG

GCCAGGTGTTGCCAAGGCCACACACTTTGACATTCTAGTCCCCTGGATTCAATATATAAA

FEEEEErrrrr e e et r e e e e e e er e
GCCAGGTGTTGCCAAGGCCACACACTTTGACATTCTAGTCCCCTGGATTCAATATATAAA

ACTTAGTGATATGTCCCTCAGCTGCTATAGTGAATGGTATGTAGCTGTGCAAGGATTACA

FEEEEEErrrr e e e et e e e e e e e er e
ACTTAGTGATATGTCCCTCAGCTGCTATAGTGAATGGTATGTAGCTGTGCAAGGATTACA

AACCTGAAACAAAATAATGATGCAAGACAATCCTTTTGAGCTTGTGAAACCCAACTCTAG

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
AACCTGAAACAAAATAATGATGCAAGACAATCCTTTTGAGCTTGTGAAACCCAACTCTAG

CTTTCAGCTGGCTGAATGTGTTTCAAGCCAGGTATGGAGGTGCCAAAGGGTTAGCAGCCA

Frrrrrrrrrerrrrerrrrer e e e e e e e e e e e e e e
CTTTCAGCTGGCTGAATGTGTTTCAAGCCAGGTATGGAGGTGCCAAAGGGTTAGCAGCCA

CAAGGAACAACTTTCCCTTCATATATTGGTTCAACACAGTAATCACAATGAATAGAACTC

FEEEEEEEr e e e e e e e e e e e e e e e e e e e
CAAGGAACAACTTTCCCTTCATATATTGGTTCAACACAGTAATCACAATGAATAGAACTC

AAGAGTAAAATGAATTCTGTCAATCAACCAGTCCTGTTGTCAGATAAATCATCATCACCT

FEEEEErrr e e e et e e e e e e e e e e e e e e e e e
AAGAGTAAAATGAATTCTGTCAATCAACCAGTCCTGTTGTCAGATAAATCATCATCACCT

TTGAGGACAATAGCTTGGCCTTAATGGATCTTGAAGGGAAGCCAGACCATGAATATAGAG

FEEEETEEE e e e e e et e e e e e e e e e e e e e
TTGAGGACAATAGCTTGGCCTTAATGGATCTTGAAGGGAAGCCAGACCATGAATATAGAG

GCCCTGGAGGA 1151

FEEETEETTT
GCCCTGGAGGA 1151

GCCTATCTTCAAATCTCTACTTCCCATAGATGCCTTCCACCCTCTATGATTAATAATCCT

FCEETEEEE e e et e et e e e e e e e e e e e e e e e e e e
GCCTATCTTCAAATCTCTACTTCCCATAGATGCCTTCCACCCTCTATGATTAATAATCCT

720

720

780

840

960

1020

1020

1080

1080

1140

1140

60

60



Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

61

121

181

181

241

241

301

361

421

421

481

541

601

661

TTTCTTCATTAATGAGAAGACAAATAATTATCACTGTTACCTGTTAAACATCAACAATGA

FErrrrrrrrrrrrrrrrrrr ettt rr e e e e e e e e e
TTTCTTCATTAATGAGAAGACAAATAATTATCACTGTTACCTGTTAAACATCAACAATGA

CTAGAGCTTGTAATATAATGTTTTATTATTICCAACAACATTCCTATGGAAAGAATATTT

FEETEEEErr e et e e e e e e e e e e e e e e e e e e e e
CTAGAGCTTGTAATATAATGTTTTATTATTECCAACAACATTCCTATGGARAGAATATTT

TTCTAGTTTTATAGATAAAAACAAAAGGAGACTCAGGGAGGTAATGGTTTGCTCACTTTT

FEEEEEEE e e et e et e e e e e e e e e e e e e e e
TTCTAGTTTTATAGATAAAAACAAAAGGAGACTCAGGGAGGTAATGGTTTGCTCACTTTT

GTGATTTTGTGATGTGTCAGTGCTGGGACTGAATCCAAGTTGIGTGACAGCTGGGGCGAT

FEEEEEEErr e e e et e e e e e e e e e et e e e e
GTGATTTTGTGATGTGTCAGTGCTGGGACTGAATCCAAGTTGIlGTGACAGCTGGGGCGAT

GCAGCAGAAGGCAGGTCTTGCTTTTTGGTAACACAGTGAGCTTGGGAAGTCTGCAACCAC

FEETEEEEr e e e e e e e e e e e e e e e et
GCAGCAGAAGGCAGGTCTTGCTTTTTGGTAACACAGTGAGCTTGGGAAGTCTGCAACCAC

ATGACTATGAATGAGGCTTCCTGGAACAGTAGAGGCTGAGTGAGGCCAGAGAGGAGCAGG

CEEEEEEr et e e e e e e e e e e e e e e e e e e e
ATGACTATGAATGAGGCTTCCTGGAACAGTAGAGGCTGAGTGAGGCCAGAGAGGAGCAGG

AAGAGTTGCCAGGAGTGGGCTGCATGACAGTTTGTTAAGCATTTCACTGTTGACATCTGA

FEEEErrrrrr e e et et e e e e e e e e e e e e e e e
AAGAGTTGCCAGGAGTGGGCTGCATGACAGTTTGTTAAGCATTTCACTGTTGACATCTGA

ACCCCAACTCTGTCCCTTACCAACCATCTCCTTAAATTGAATCTCAGTCTCTATGTCTGT

FErrrrrrrrrr e rrrr ettt e et e e e e e e e e
ACCCCAACTCTGTCCCTTACCAACCATCTCCTTAAATTGAATCTCAGTCTCTATGTCTGT

AGGGTGGCAATAATATTTTCCCCTGTTTTTGTGAGGATTAAATGATGTGGCACATGGAAA

FErrrrrrrrrrrrrrrrrrr ettt rr e e e e e e e e e
AGGGTGGCAATAATATTTTCCCCTGTTTTTGTGAGGATTAAATGATGTGGCACATGGARAA

GTACTTGGCATAAGGTAAACTTTGGGACAGCCACTATAATGTGTCAAGTGGATACACTGA

CEEEEEEE e e e e e e e e e e e e e e e e e e e e
GTACTTGGCATAAGGTAAACTTTGGGACAGCCACTATAATGTGTCAAGTGGATACACTGA

AATTTATTCCATCCAAGCGCTGTCTTCCTGATC 693

FEEEEEEE e e e e e el
AATTTATTCCATCCAAGCGCTGTCTTCCTGATC 693

120

120

240

300

300

420

420

480

600



Seq790
Query = wt
Sbjct = risk

Query 1 AAAGGTGTGGGGGTATATGGTATCCCTGATTTACTATAGAAGATGCAGAGAGTGAAGGGA 60
Frrrrrrrrrerrrrerrrrer e e e e e e e e e e e e e e

Sbjct 1 AAAGGTGTGGGGGTATATGGTATCCCTGATTTACTATAGAAGATGCAGAGAGTGAAGGGA 60

Query 61 GATGAGGTGGGGAGGAGGGGCCCAGGTTCTGGTCCTACTTTTTTTTTTTTTTTTCTAAAG 120
Frrrrrrrrrerrrrerrrrer e et et r e e e e e e e e

Sbjct 61 GATGAGGTGGGGAGGAGGGGCCCAGGTTCTGGTCCTACTTTTTTTITTTTTTTTTCTAAAG 120

Query 121 AGATGGAGTCTTACCATGTTGGCCAGTCTAGGCTTGAACTCCTGGCCTCAAGAGGTGCTC 180
Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e e
Sbjct 121 AGATGGAGTCTTACCATGTTGGCCAGTCTAGGCTTGAACTCCTGGCCTCAAGAGGTGCTC 180

Query 181 TCACCTCAGCCTCCCAAAGTGCTGGGATTATAGGCGTGAGCCACCGAGTTTAGCCCAGGT 240

Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e e e
Sbjct 181 TCACCTCAGCCTCCCAAAGTGCTGGGATTATAGGCGTGAGCCACCGAGTTTAGCCCAGGT 240

Query 241 TCTGTTTCTTGCTTAGTCACTTTCTGTTTGAACAARAATTGGAATTTCCTTTTTGGATCTG 300

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
Sbjct 241  TCTGTTTCTTGCTTAGTCACTTTCTGTTTGAACAAAATTGGAATTTCCTTTTTGGATCTG 300

Query 301 TTTCTTTAATTGTAAATTGAATCGGACTAAAACCTTTCCAATTTTTTCACATGTGAAGAC 360

FEEEETEEE e e e b e e e e e e e e e e e e e e e e e
Sbjct 301  TTTCTTTAATTGTAAATTGAATCGGACTAAAACCTTTCCAATTTTTTCACATGTGAAGAC 360

Query 361 ATACACAAAAGTTTTATTGGAGGGTTGCACATGTGAAAGAAAAAGGGAGAAAGCAGGATT 420

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e ey
Sbjct 361  ATACACAAAAGTTTTATTGGAGGGTTGCACATGTGAAAGAAAAAGGGAGAAAGCAGGATT 420

Query 421 GAGCAGGGGGAGCCGTCAGATGGTAATGCAGATGTGATGAGATCTCTGCCGGACCAAAGA 480

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
Sbjct 421 GAGCAGGGGGAGCCGTCAGATGGTAATGCAGATGTGATGAGATCTCTGCCGGACCAAAGA 480

Query 481 GAAGATTCCTTTTTAAATGGTGACAAATTCATGGGCTTTCTCTGCCTCAAAACCTAGCAC 540

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
Sbjct 481  GAAGATTCCTTTTTAAATGGTGACAAATTCATGGGCTTTCTCTGCCTCAAAACCTAGCAC 540

Query 541 AGCTGTTATTTACTGAACAATTAGAGAGCTAAGCACTTTTTAGATAITATATAATTTAAT 600

FEEEEErrrrrrrr e e e e e e e et e e e e e e
Sbjct 541  AGCTGTTATTTACTGAACAATTAGAGAGCTAAGCACTTTTTAGATAJTATATAATTTAAT 600

Query 601 TGCCGTATGAGGCACCCTTAGTTTTCAGACGAGAAACCACAGTTACAGGGAAGGCAAGTA 660
Frrrrrrrrrerrrrerrrrer e e e e e e e e e e e e e e



Sbjct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

Query

Sbjct

721

781

901

1021

1021

1081

1081

1141

1141

1201

1201

1261

1261

TGCCGTATGAGGCACCCTTAGTTTTCAGACGAGAAACCACAGTTACAGGGAAGGCAAGTA

ACTTAGTCAATGTCAGATAACTAGGAAAAGGTTAGAGGGGCCCTGGACACAGGCCTGTGT

FECrrrrrr et e e et r e e e e e e e e e e e
ACTTAGTCAATGTCAGATAACTAGGAAAAGGTTAGAGGGGCCCTGGACACAGGCCTGTGT

GACTGAGAAGCTTGGGCACTTCACTGCTACATTTCATCTCTTCGCTATAAACATTTTAGC

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
GACTGAGAAGCTTGGGCACTTCACTGCTACATTTCATCTCTTCGCTATAAACATTTTAGC

TTTTTGTGTTTGCTGACTGGCAACAATACATAGTGAAAGTTCTAATAATTTGTAATGCTT

Ferrrrrrrrerrrrerrrrrr e et e e e e e e e e e e e
TTTTTGTGTTTGCTGACTGGCAACAATACATAGTGAAAGTTCTAATAATTTGTAATGCTT

TTGCATGTCTTTGTATTTTTCTTGGTTATCACATCACATCAAATTAAGATACTGATCAGC

Ferrrrrrrrrrrrrrrrrrer e et e e e e e e e e e e e
TTGCATGTCTTTGTATTTTTCTTGGTTATCACATCACATCAAATTAAGATACTGATCAGC

AGTGTGAGAGGTTATTTTTCCATGTCCTCTTCATTAGTGTTAGCTTGTGGATGGATTTGA

FEEEEEErrrr e e et e e e e e e e e rr e
AGTGTGAGAGGTTATTTTTCCATGTCCTCTTCATTAGTGTTAGCTTGTGGATGGATTTGA

GGCTCTCTGTGCTTTCCCCCCAGCAAAGTGAATACCAGACTTTCCTATTAAAAAAAGTAT

FEEEEErrrrr e e e e e e e e e e e e e e e e e e e
GGCTCTCTGTGCTTTCCCCCCAGCARAGTGAATACCAGACTTTCCTATTAAAAAAAGTAT

TTTATTTTTCAGAGACAGGGTCTCATTCTGTCTCCCAGGCTGGAGTGCAGTGGCACAATC

FEEEEErrr e e e et e e e e e e e e e e e e e e e e e
TTTATTTTTCAGAGACAGGGTCTCATTCTGTCTCCCAGGCTGGAGTGCAGTGGCACAATC

ATAGCCCACTGCAGCCTCCAACTCTTGGGTTCAAATGATCCTCCTGCCTCAGCCTCTCTT

FECrrrrrr et e e et r e e e e e e
ATAGCCCACTGCAGCCTCCAACTCTTGGGTTCAAATGATCCTCCTGCCTCAGCCTCTCTT

AAGCAGTGCCTTTCCCCATTCTCATGGGACTTTCCAATCCATGAGATACTTTGCTGCAGG

FEEEETEEE e e e e e e e e e e e e e e e e e e e e e e
AAGCAGTGCCTTTCCCCATTCTCATGGGACTTTCCAATCCATGAGATACTTTGCTGCAGG

GAAGCCCTGTCTGTCCAGGCCTGTGTAATAGACGACTTCACATGGTCCTGTGTTGTTGTT

FEEEEErrr e e e et e e e e e e e e e e e e e e e e e
GAAGCCCTGTCTGTCCAGGCCTGTGTAATAGACGACTTCACATGGTCCTGTGTTGTTGTT

TGCCTTCTGTGTGGCTAAGTTTCCATGACCTGGTG 1295

FETEEEEEEEr e e
TGCCTTCTGTGTGGCTAAGTTTCCATGACCTGGTG 1295

720

720

780

840

960

1020

1020

1080

1080

1140

1140

1200

1200

1260

1260






