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Restriction Enyzme

4|| View On | Nucleotide | .. | Differences from REBASE | PSSM || SIFT Description |Zygosity
Sequence | Change Gained in Lost from || Difference || Score

Variant Reference
1]c |C8054T  |[Intron  |[Hpyl881  |Hpyl78I1 || | 15914 Homo |
2]c TS083A  |ntron || [TspDTI | | 15462 Homo |
Blcc T8371A  ||D333E  |[Maell |Dpnl, Mbol  [-0.8 027 |]260 Homo |
4lGC o825 |Rs61" |Miel. TspEl [Taal || [ 5025 [Homo _
5 G c C8577T  ||T5781 || | -5.1 0.59 /5208 Homo |
6 |G C T8592C  |[V583A ||Acil | 4.2 11.00 {5690 Homo |
7 s |C8721T _ |intron_ | [Mslt | | [Homo |
GC T8827G  |D633E | 4754 Homo
Bg G8890A i‘l’rllftfon Hpy 178111 4236 Homo
10(G C IT10195A  [[1694N || |SfaNI 223 l0.00 211 Homo |
fac  |TiossA |vios | | || [ @ |Homo
112G [T10312G  |[Intron  ||Bcefl |Fall, TspDTI | | 11289 Homo |
13|G IT10327C  |[Intron  |[TaglI | | | 15924 Homo |
G T10357C  |Intron %_%R(I:L TspDTI 3293 Homo
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No protein homology model was submitted. You may add one using any or all of the fields below.



Blocks Families:
Blocks File: ".Choose File ' no file selected
Sequence Alignment: ".Choose File . no file selected

Redo analysis with homology model _

-OR-

Reverse PSI-Blast/SIFT for Models__

Genomic Sequence

aaatagtgtgaataaattcttatttttgagagaacttttcttataattgtctaacttgtgttacagggctga

M T G R A R A R S R G
aatacatcagcatttgtaaagcaccggt atg aca gga cga gca aga gca aga tcg agg ggc

R G R G Q E P A A P G A
aga ggt cgt ggt cag gag cct gct gct cct ggc gca gtgagtatatttataattattaat

tcgatttaatattgtaaatgtttaggcttcactgtagcgcatttggtagaatgattgcctcacagcaagaag

gtcgctggttcaagcctctgecttggtcagttggcatttectgtgtggagtttgcatgttecteccectgtgtttge

gtgggtttccteccggttgectctggtttececceccacaagtccatagacatgecggtacaggtgaattggatttge

taaattgtacggtgcgtatggatgttttccagtgatggatttcagctggaagggcatctgectgtgtaaaacg

tctgttagataaattggtggttcattccactgtggtgaccccagattaataaagggactaagcttgtaaaga

Q P
gaatgaataaataataaatgtttacacaaaataaatgtattcattttcttatttcttcgcag caa cca

P \% S Q E A A K P v v S T P S E G Q
cct gta tct caa gag gct gca aag cct gtt gtg tcc act ccg tct gaa gga caa

L v G R G R 0] K P A P G A M S E E A
ctg gtg ggc aga ggg aga cag aaa cct gca cct gga gcc atg tct gaa gaa g gt

aagtgtattaaaaaagtgagctgtgtactatgagggtattcccctttttatttatccctctattgecttattt

11
133

23
193

23
265

23
337

23
409

23
481

23
553

25
621

43
675

61
729

61
801



M L Q I S A G F Q Q v K I G E
tttctctag cg atg ctc cag att tct gect gge ttt cag cag gtg aag atc ggg gag

R G G R R R D F H D S G v H T R Q L
aga ggt gga cgc aga cgg gat ttc cac gat tct ggt gtc cat act cgt caa ctt

M E H A% K E S K T G

atg gaa cac gtg aaa gaa tcc aaa aca g gtaacaacaaaccagagattaacaaaccctgaat

tattggctctggtctttttttttattttagttcagttttgttatttagtaaatatactgagattatttaaat

taaaaatacatcacaaaccttttaccaaacagttttttcatactcaaatgagtttgttttttttacacagtt

ttattaattgtgttcaaaagtagcttcagacttgatgcatattttaagagtgttattgtaagaaaaaaaaaa

aatttattgctgtttctcttttgaatagttaaattttaaatcatttagtattaaattatgttgttgggtgge

aaaaaatacgtttgttaatgtttagtttacacatggttaatcatggcctggtatacgcttctgacagtagga

ttaccttggattaaaatatcatggtattgtgatgactgctctaaaatctgttcttttaaaatgtttgggtaa

aaaaaagctttttcccccattgaacaaaatatattttattaaaataaattaggggtgtcaaaattaatcgtt

ttttcaatgcatcgcggtgcagacgagggtgaaaaccctgggtttcgccacatgttaagtacactggagcecce

agatataagcttccctcacgcagccacttctcagaaaaaattattccaaacctctacaatgaaaccaatgca

caggtaatgccctcactgacccaagctcagagttgcaataacttgtgattcttggacttcagtcgecgacatt

aacggcgcattacattagcgaggactgggaaattctgtcacatgttctgcaaacaagagccatatacgaatc

tcacacaggtgctcatttggcagagctaatgtctcatgtcgtggaggaatggcagectcttagataaagatgt

agtgcttgtgacagacaatgcggcgaatatgattgctgcagcacaatgcggaacatttecctcacgtaaaatg

76
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cttcgcacatacagtgaatctggcatcccagcgcgcgecttaaagtagectgecgetttecaggettttggegag

aatccgacgaatatcatcattcttccattgcagcgctacagcaaatcactgtttaaaagtgaaacagcaatg

tcttggcttgaaaaatcataagctaataactgacgttgcaacaagatggaacagcgcatacgatatggtcga

gcgcttcttgaaacagcaacctgcgatttgtgcaaccttgttgtcacctgaagttagaaaaggagaagcaga

tctgtgcactctcacagaaacagatgtgataaacgcagaggatgctgtgaaggcactaaaaccaatgaagga

tgtgacaacactgatgtcagaagagcacaatccgacagtgtctctcattgctcctctaaatgcacaactcat

ccagaatatgtcgtacagtcctagggactcgcacatgatccatgagatcaaaaatgccattaaggcagatct

cttgaaaaggtacaatagcgaatcagagaagaggattcttcacacagcctctgcattggaccccagatttaa

gggactgccttttctcaaagaggaggagagattggaagtgtacaaagcacggacagaggaggctgcatcectt

ggaggtaataaatctatcatgtttcttgtacaatataaaaaatgggtaatgttattaaataataataacaaa

ttattatcaaattattattatgttaatattaatgccataatataatattgttatttttaattaaaacagaaa

aaacacttataccaattaattttaatctgggctgttgtattgagtgcactgccagtctattattttaattgt

attttcaattaatttgtttaaacacttttttcaaaaagactgagggcacacctggaaggacaagaggatgaa

agacctgaaatagcagaaacttcaatggaggacaccacctctcctacccctaaacgaaaggcctcctcactg

cttgtgagtttactgggacaatcatttgctgaccctgatgaaagcattgttgaacggaagacaccctgtget

attgctaaggaggaaattgatgcatactgtaaagctccatctctgtctcttactgaggaccctttgtactgg

104
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104
2053

104
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104
2197

104
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104
2485

104
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104
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104
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104
3061



104
tggcatgtccatgagatcatgttccctctecctectcagectgtcaaagaggtacttgtgtatcccaggcacaag 3133

104
tgtgtcagcagagcgagttttctccacagtgatgtttcaggaagtttccggtacccagtgetgtgatttect 3205

104
atttgtactttgatttatttcatgcttaaatagttgtaaagcatgctcttttgcactttactgtttatttta 3277

104
ttttgtgtatttctttcctaaatgctcatgttgacttttgtggccaggtttgtgcacagaagacagttttat 3349

104
tagatgtttaataatattcaagaaccttgttttatagctggttaaattaaaggattagttcatatatttgac 3421

104
tgtttgtgtttattgacaaaatgaatacattcatgaaatatttttaaatgcatttgaagtaaaattaaaaat 3493

104
gtgtacatacaccgtcaatgcaccgtgatgcaccgagatatcgaattgaaccgaatcgatggcatgataatc 3565

104
gtaaccgaaccgaactgtgagactagtgtaggttcacacccctaaataataaataattgactttttctctat 3637

104
ctttattagtttcaaaaacagatttatttacaaaacataaaaaaacacacacacatgaaaaaaaccttacta 3709

104
tataacagaaaaagttatccttttttaaaccctttgtttctataccgtggtaaaaaatgccgaacttcectgtt 3781

104
aaaaaacttaatacaaaaataacgaaacctctaacagaccccagaactttttcacatacctgttcaggttgt 3853
v S 106

ctacctcagttgttgaaatatagtgtaatgctatatttgacactttctttgactacag gt gtt tct 3919
G T A I E L R A N F M R L L S R P M 124
ggg act gcc att gag ctg agg gcc aat ttt atg cgt ctg ctt tca cgt cct atg 3973

IPB005034J (2.5e-05) IC 2.78

W A L Y 0 Y H \% D Y K P P M E S R R 142
tgg gct ttg tat cag tat cat gtg gac tac aag cca cca atg gag tcc aga cga 4027
L R S A L L F (0] H E E T L G K A H T 160
ctg cgt tcg gct ttg ctt ttc cag cac gag gag act ctg ggg aaa gca cac acc 4081
F D G A I L F L P N K L R N A 175

ttt gat gga gcc att ctc ttt ctc ccc aac aaa ctg cgc aac gct gtatgtttgtag 4138

175



agtcttaacattttatttaacctcttacagtgctttcacaccagatacagatgaagtgtaaagggcaaataa

tttacatgttaagtctatgcaaagacttagatatcctgcagcatggtttgttagaatggggtggcatgaatg

accaacttgagggaatgacacattgcaaactgcattcggggcaattgaagcactttaaaaattggaactttg

gcataaattcatgccatgttaaaggaatactccactttttttgaaaggctcttaaaagttttccagagttaa

acagttgactttttgaaaccatttagttggatgattgttttggcttggtcacgtttagecttagcataattca

ttgaatcagatttgaccattggcctttcgtttaaatgtatttttattttaaatttatttatttttttttgta

tttaaagcttgaggcctctttaattagagagtattaagaatgtgcgtaaagcgaacaagttcatgtttgtaa

ttacacatgaatatcgcaattttaatcgtgcaaggtgtgtcaagtgtgatcgccccacaagtggggttttaa

E T A L C S E T R
gatttgatttggtggcttgtaacattgtttctgtag gag aca gtc ctg tgc agt gag acc aga

N G E K v E I T \Y T L T N E L P P S
aat gga gag aag gtt gag atc act gtg aca ctg acc aat gag ctg ccg ccg tcc

IPB003165A (1.9e-20) IC 0.91
S P \4 C L 0 F Y N I L F R R
tct cct gta tgc ctg cag ttt tac aac atc ctc ttc agg ag gtaatttaaggcgcttc

I L
gtatagaataatgttatttatgagctaattaactcagtcctgtttactgtgtactgtag a atc cta

R I L N M (0] (0] I G R H Y Y N P D D P
aga ata cta aac atg cag cag atc gga cgt cat tac tac aat cct gat gac cca

F N I P (0] H R
ttc aac atc cca cag cac ag gttttgaatcctctgtgttgtctcttcaccttaacctatttgtga

L T I W P G F M T
aaacttatttaacatcacactctgcttgcag g ctg aca att tgg cct ggc ttc atg acc

T I L 0] Y E S S I M L C S D v S H K
acc atc cta cag tac gag tcc agc atc atg ctg tgc tct gat gtg agc cac aag

\Y L R S E T v L D F M Y S L R 0] 0] Cc
gtt ctg cgc agt gag acg gtt ctt gac ttt atg tac agt ctg aga cag cag tgt

4210

175
4282

175
4354

175
4426

175
4498

175
4570

175
4642

175
4714

184
4777

202
4831

216
4889

218
4955

236
5009

243
5074

252
5133

270
5187

288
5241



IPB003100A (7.6e-18) IC 0.81
G D Q R F P E A C T K E L A4 G L I I
gga gac cag cgc ttc cct gaa gcc tgec acg aag gag ctt gtg ggec ctg atc att

L T K
ctg acc aa gtaaaattagcatgtttacatatacatgggcttaaaaaatagatgctaaatcttttatttt

aaaagtgtctgttgtacctaaagtttgtattcatgtcatcaaaacaacagttgaacagaggtttttataaaa

cattaattaaatttttaaatgttttgtaaaaaaaaaaaaaatctgattaattttgaatgcatcgatgttata

ctgttgtgctccttaagacttttgtggttattggtggecgttgtggagagaccccecececccacgattgtgaage

gttttgggtatatggccatacatgatatatgtgctgtataaatacacctgttacataaaattatttgtattt

gccaggattttttaattaataagaaatagtttttaacagtgaagtgtcttggtcacttgtaatatgtttatt

gtgcccttecctgaataaagtataaatattcatcttggatacctcaaatagagctaaataaagtgtaaacagt

Y N N K T Y R I
ttaaatgtacttaaatgtttctaaaattacttacag g tac aac aac aag aca tac agg att

D D I A W D H T P N N T F K K G D T
gat gac att gcc tgg gat cat act ccc aac aac aca ttc aag aaa gga gat aca

IPB003100B (2.6e-13) IC 0.97
E I S F K N Y F K S
gaa att tca ttc aag aac tac ttc aaa tcg gtaacttgatgtcataagggaaagtttttata

tgcttttattttccttectgcttagaccctttattcatcaggggtcaccaaagtaaaatgaactgccaacata

tccagcatttgttttacgetgcggatgecccttccatgetgcaacccagtactggaaaacattcatacacact

cagtcacatacatgcatacattatggccaaattagcttatttaatttacctatagcgcttttectttggactg

tggggaaaaccagagcacccggaggaaacccacgtaaattccacacagaaatgccaactgacccagccaagt

ctcgaatcaacaaccttgctttaaggcgacagttctaacagctgagccaacatgaagcctaaacctagacgt

306
5295

309
5364

309
5436

309
5508

309
5580

309
5652

309
5724

309
5796

317
5857

335
5911

345
5973

345
6045

345
6117

345
6189

345
6261

345
6333



Q Y G L D I
ttttactaagtttcataattctaaccattaatttttctgttctacag caa tat ggt ctt gac ata

T D G N (0] A4 L L v S H A4 K R L G P S
aca gat ggc aac cag gtt ctt ctc gtt agc cat gtg aag aga ctt ggc ccc tca

G R P P P G P A M L v P E F C Y L T
gga cgc cct cca ccg gga cca gct atg ctt gtec ccc gag ttec tge tac ctec act

G
g gtaattatcactttcttctagttcaaagactcattgaaattgcttagagtgctttttaagttttcagtag

tcatgctatgtaattttgacatatgttaatgtatttataatggtaaattttatgtcatttaaaattaaacag

aagaaataaagtacatgattaatggtttggctcatgatatttagttaattgttggtggctttctgtaagcta

aagcgtaatgaatggttgcatattttaatttcttctagctgtaggaaaataaggaattaaaatatggagtta

L
aattagttcattcttaaaaccaaactactcggtgataccacatgcatttgtttctcttatag gt cta

T D K M R A D F N I M K D L A S H T
acc gat aaa atg cgt gct gat ttt aac atc atg aag gat ctt gct tca cat aca

IPB005034L (3.7e-05) IC 2.97
R L S P E 0 R E G R I N R L I S N I
cgg cta agt cct gaa cag aga gag ggc aga att aac cgc tta atc tcc aac atc

N R
aac ag gtgtgtattcaacagctctattggcattttgtatcataaatgtaatatttgtatattagacctaa

N G D A (0] N E L T T w G
catatattgttcttaattatag a aat gga gac gtg cag aat gaa ctg act act tgg ggt

L S F E N K L L S L N G R v L P S E
ctg agc ttt gag aac aag ctt ctt agt ctt aat ggg aga gtt ttg ccc tct gag

R I I Q G G R A

agg atc ata cag gga ggc aga gca gtaagagacgatttacacacatgctttcacaaatcatata

tctgtctgatctgtttttgtactccatttacaaatgtttacaaatgtatctgcaaacaaaacaaccctgaat

caaaaatatatagtctttttttgcgtgggtatattttttagcaatagcctaaaatacttagtcaaaattgtt

351
6398

369
6452

387
6506

388
6577

388
6649

388
6721

388
6793

389
6860

407
6914

425
6968

427
7038

439
7097

457
7151

465
7215

465
7287

465
7359



gctgactcaaatttttttaatgccaaaaggttttattatagtcatagctccaaatccataggtaaatccatc

caccatttactcacattttgcttgttccaagttttacctttgttgatcacaaagttttttgatataaagttc

tagctataaaaattttataatgtaattttggattagtaatatgcatcgcaaagatcaataaaggtgattttc

tcaatatttagatatttttaaatcatcagatttcattcttatccaaacaaactatactcaaaagtaatttta

cacaatatatatgatttataaaaaggtacacttgtgactagttttgtggtccagggtcagaaactaatatta

aattttctccatggaattcagcgccagtggttagtgcatctgacacatgcactctggtgctcacggcgaatt

cggtttcccectcgcagtecctatgctgatcecttececectectetttgectectcatgetttectgtcaattttet

ctactttcctaaccaaataaaggcgaaaagccgaaaaataattagaaaaatgtcttttttaaattgctccat

ggaaacgcagtgtccctgagtcagattaacactgcatttttatcaaaaaagtacagtattttagttgtataa

atgaggagagacaacttgacctccagcatgcattcataacacttatcctgaaacctcaattactcttgtctt

F E Y N P
tcatctcatag ttt gag tat aac cca
af2]

G L P L I S Cc M
ggt ctc cct ctg att agc tgc atg

R R N A D \Y% A (0]
cgc aga aat gca gat gtt gcc caa

G P M G I R M (0]

tl1]

W T A D \ S K E M R
tgg aca gca gac tgg tct aaa gag atg aga

S L D N \ L M F Y T
tct ctg gac aac tgg ctc atg ttc tac acg

IPB007860C (7.5e-07) IC 1.66
S L L (0] T L N K \Y S
tct ctg ctt cag act ctc aac aaa gtg tct

R A v M

gga ccc atg ggg atc cgc atg cag

agg gct gtc at gtgagttgtggtcgactttaaatgt

I B Y B

gaactacttttcagtctgttctcatgttaataagcatttcctgaccaagcag g att gag tat gaa

D R Q E S L L R

A L (0] (9] N \4 A R E T

gat cgt cag gaa tct ctc ctt aga
aD533E[3]

gct ttg caa caa aac gta gca cgt gaa act

465
7431

465
7503

465
7575

465
7647

465
7719

465
7791

465
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465
7935

465
8007

465
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480
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8243
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532
8368

550
8422



Q M
cag atg gtaagtcgagtattcatgtaatattgattgtccagcaactttttttttattattgecttttgtge

IPB002389H (9.6e-05) IC 4.13
\4 \4 v I L P T N R K D K Y D C v
ctctgtag gtg gtg gtg atc ttg cct acc aat cga aaa gac aag tac gac tgt gta
tR561%[4]

IPB003165B (3.9e-20) IC 1.09
K K Y L C v D C P T P S Q C v v S R
aag aag tac ctg tgt gtg gac tgc cct act cct agt cag tgt gtg gtg tct cgc
tT578I[5] CcV583A[6]

T I S K P (0] A L M T A4 A T K I A L o
acc atc agc aaa cct caa gca ctt atg act gtg gcc acc aag att gect ttg cag

M N Cc K M G G E L W S A4 E I P
atg aac tgc aaa atg gga gga gag ctg tgg agt gta gaa att cca gtaagggtttaa

gacaatacactataatgcatccttcaacaacatcctcagttctttcctcaataatcaacctttgtectttcag
t[7]

L R Q L M I v G I D C Y H D T A A G
ctc cgg cag ctc atg att gta ggt ata gac tgc tac cat gat acc gct gct gga
gD633E[8]

K R S I G A M v A S L N Q G M S R
aaa agg tcc atc ggc gca atg gtg gcc agt cta aat cag ggc atg tca ag gtaag
af9]

tcatttaaacatggtattgttaaattaatgctagattattagttgaatattagactggtatgaatatcttgg

actggttagagcaggtcctagagcttaacttagagcctctttggtgaatgcatctaattgaatttacagaag

gtttttgccaggaagttattgcttcatttagtggaacattttatgcaactcctttgtctataactecgectgg

aaaacaaaaattgaaatagttgaagtagaataaaacttttcttaagtcttttatttgcagaatttatattaa

atttacaatattatagaaaacaattaattgaaaaatatttaatatttatttcagtcagcattagttgtataa

aatataggtaactttaacagacttagactgtgtggttgaacacatctgttgtataatgttaattttgttttg

W F S K c \Y L Q N R G Q E I I D
tag g tgg ttc tcc aag tgt gtc ttg caa aac cgt gga cag gag atc atc gat

552
8492

568
8548

586
8602

604
8656

619
8713

619
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654
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A L K G S L Q G
gca ctg aag ggg tca ttg cag g gtgtgaaataatactacattatcatattttgctgttttatgt

catctagggattatcacaatgtccaataattcagatgatgatgggctacagtgcacacatcagcatcatcct

gatttgcccagctaataattagtttatatgtcaagtgatctttcaccagtatggggagttatggaggttggt

ttgattgctagtttttcctgtactgtattcactatggtatatttcctttatcaaatttgtgectttttaaaac

ctttcaattgcaagttttgttgtccgaaagcaattaggtaaacttgagcacacacagtatgtttatctgett

taagaacagcgatattactaccacaattttcagaaacttcttgtgctcatcaggtttgtaacatttatgaat

aaattcagtgttgtgtatatgtaactatttgtatggatgatctgtgcaattttagaaacagtgtttttattt

ttcttaaaaaatgtcaattttgattgtttatgtaaagtgagccagtaaaaacagatacacagtttgggcaat

tcatttgtgattaacagtagctcaattaaataatttagtctggttacattcacatcagaaattacctgtggt

tttgcatgaactgttctcagaccaccctttttgggtggaatccagcatgtttcacaggtgcacacctcagte

A L K
cagaaaatatcttttacatgaactaaaacatacttgatatccaactgtctttttag gt gect ctg aag

IPB003165C (8.0e-21) IC 1.70
A Y L K Y N N S L P S R I I A4 Y R D
gcc tat ctg aaa tac aac aat tct ctg ccc tcg cgc atc att gtt tac cga gat
aIl694N[10]

G v G D G M L (0] S A A D Y E v P (0] I
gga gtt gga gat ggc atg ctg cag agc gtt gtg gac tat gaa gtt cct cag atc

M (0] S I K T M G 0] D Y E
atg cag tct atc aag acc atg ggg caa gat tat ga gtaagccagccttcatgcagacaca
aY728*[11] grl2)]

P K L
ctcacactataggaatgatacattttcttcattgttttaatgtttttctttacag g ccc aag ctc
c[13] c[1l4]

678
9442

678
9514

678
9586

678
9658

678
9730

678
9802

678
9874

678
9946

678
10018

678
10090

681
10157

699
10211

717
10265

729
10325

732
10390



S \% \% v v K K R I S S R F F A R I D
tca gta gtg gtg gtg aaa aag cgc atc agc tcc cga ttc ttt gct cgg att gat

IPB003165D (2.9e-38) IC 1.47
G K I A N P P P G T \Y I D T E \Y T R
ggc aaa att gcc aat ccc cct cct ggg aca gtc att gac act gaa gtc act cgt

P E W
cca gag tg gtgcgtgtagagtaccctgaaggaacactgctcattctcaaacaagcattgcccgattagt

acatttttctttcacttggccatccaaaacattcagttgtcccggtcaagcattaatactgaactttgaatt

cctactaattgttcatggtaccgcttacttttttttatgcataaactggattttgttgatacagtagagtca

acctttaattcatattatgtttagtatatgaaccatagtacatataaatttaaaaagattcgtaagcatttt

ttttagttgatcgtgcatgttcaatcaagtaaatcagttctgaatgtatctataataatgtaatgatggett

tatttgtactaattgtactaaaactcccgatttatctaatatcagcaaagttatattagtaaataatgcaaa

Y D F P I Vv S
ctgcccatatttacccagttgttcatctttaattttacccag g tat gat ttc ttc att gta agc

(0] A v R F G Cc A4 A P T H Y N v v F D
cag gct gtg cgc ttt ggg tgt gtc gca cct act cac tac aat gtg gtg ttt gac

N S G L K P D H M [0) R L T Y K L C H
aac agc ggc ctt aaa cca gat cac atg cag aga ctc acc tac aaa ctt tgc cac

M Y Y N w 0
atg tac tac aac tgg cag gtaaagacagacccactgtaaatcactaaaacaagtaatacaccactg

atagcttttaacacttggaacagtttaacacttgtgtaatagtatagacttctccagtccactttggtttta

gggtcacagttttggtacagttcaatacatgttcagcaaaaaaagacactgtcaaataaaaattatagaatt

aaactacaattaaaatgaatacaacatggcaaagatgccactacaatcaactgattttcaattgtttcatgt

gtcaaacagttttttagttgcatgaactgaataccaaatataacactgcatactgtgtataattactgttta

750
10444

768
10498

771
10567

771
10639

771
10711

771
10783

771
10855

771
10927

778
10991

796
11045

814
11099

820
11165

820
11237

820
11309

820
11381

820
11453

820



aatgaaataggttaacctattaaactagctattcagagcaaagaacagtggatgatttcattatctgtttaa

ttaatattaaaaacacgtaaagctggaataagatgtttttagtttgactgaacagatgcatcacaatgggaa

agttacaaactttcttgaatgttctaatctaaggcaaaaccgattgaatacttgtcaagttgtcaagatttt

accattaaaaagcttaagcttgacttaatttgtgcctcataactttcattcacctgttcgaatgaggatctt

ctcagatttcctgcgcgagttctceccecctttgaggectcaatgtttaaataacaaaagcttatgaatttcatt

catactggaataatgacagtgtgggcgtctgatcccacgcaatgacatgcaacttgtgtctcttacattttt

tacattaaaaacatttctaactttagtgcttatgggacatttactcaaatgtttcagctgatgaacatgtat

cctaacatgcacagttagttcagagtttgaaggaattaaaggaaagggagacatgctaaatgataaatatta

ttacatttattttaaggtgctgtatgcacattttttgactcttaagcatgcaaataccataatatgtttcca

gataagaaacatgctaagtaaacattcttgtttatctgaaaaacaatgctgatgtcagataatctgctttaa

aaatgtgtttttctgtgccggaaagctgtctttgttttggggtttttaaccecgecccaatgeccagtttageca

attatattccagcaacctgggttgccgtggtgtaaaactgcatatttcattcagtcaggaaggctctcaaag

catgcattcgtaaccaaaatgcgacctcctgtcgagagtagcagactcaaatgagacgcagattcagttcca

catgaggttattaattagcaaattatataagtattatgaacctaaacattagctgagcaggttacattgtaa

ccctgaatattaacaacatgctttgtgactagttatgcaatgatatgcaatttggctgtttgcatcagaaga

aacatgacaaatttaaatatggccgttcagaagtacagaatatgcactcacccacgaaatggtaaggtttat

aatctaatacatattaaccctctttaacattattaaatgtagatgctgtaccactgatatgtgttctaaagt

11525

820
11597

820
11669

820
11741

820
11813

820
11885

820
11957

820
12029

820
12101

820
12173

820
12245

820
12317

820
12389

820
12461

820
12533

820
12605

820
12677



tcaatttcagacggtttattttcaagatctgaggtgctgctgctttcagtatatagcaataaatgtcaggta

aaatggcattcaaactcacattgttaacatttaacagtgaataaagcactgtagctgagctgatcattgtca

gttttccgttgttcacttgtgccaaatagacggcgttttaaatatatgttcgaggagtttgttagaacaaaa

actccttttaatatgaaaaaaatattccttctattatgtgctgttgcttttatttagaacacttttaatttt

ctcgcgcttgtecctcaatctggcaacctgecgectttgcatttgttttgatccaggagtgcaatacctagttcea

accactgggtgtgaaacttgcatttgtattgagctgtggaggtcagacagaaccagtcaatattatgagtat

G
tgtggcatccctaattaacacagtgtgctgtgatatggattctttatgactatttctectgtttecttag gg

I \Y R \% P A P Cc 0 Y A H K L A F L
g att gtg cga gtg cca gct cca tgc cag tat gcc cac aaa ttg gcc ttc ctg

v G Q S I H K E P N M N L D D F L Y
gtt ggc cag agc att cac aag gag cct aac atg aat ctg gat gac ttc ctg tat

Y L *
tac ctg taa ctggttaaagagtcaagatgcagggtcctgaaggaacagtgtgaccgtagtttcttttte

gagttgaatggaaaagagtatgctattcggagaactttca

Coding Sequence

M T G R A R A R S R G R G R G Q E P
atg aca gga cga gca aga gca aga tcg agg ggc aga ggt cgt ggt cag gag cct

A A P G A | Q P P \% S Q E A A K P \%
gct gct cct gge gceca | caa cca cct gta tct caa gag gct gca aag cct gtt

\Y S T P S E G (0] L v G R G R (0] K P A
gtg tcc act ccg tct gaa gga caa ctg gtg ggc aga ggg aga cag aaa cct gca

P G A M S E E A|] M L 0O I S A G F 0
cct gga gcc atg tct gaa gaa g | cg atg ctc cag att tct gct ggc ttt cag

820
12749

820
12821

820
12893

820
12965

820
13037

820
13109

821
13180

838
13232

856
13286

859
13355

859
13395

18
54

35
105

53
159

70
210



Q \% K I G E R G G R R R D F H D S G
cag gtg aag atc ggg gag aga ggt gga cgc aga cgg gat ttc cac gat tct ggt

v H T R 0 L M E H \% K E S K T
gtc cat act cgt caa ctt atg gaa cac gtg aaa gaa tcc aaa aca

Q @

gt gtt

S G T A I E L R A N F M R L L S R P
tct ggg act gcc att gag ctg agg gcc aat ttt atg cgt ctg ctt tca cgt cct

M W A L Y (0] Y H v D Y K P P M E S R
atg tgg gct ttg tat cag tat cat gtg gac tac aag cca cca atg gag tcc aga

IPB005034J (2.5e-05) IC 2.78
R L R S A L L F 0 H E E T L G K A H
cga ctg cgt tcg gct ttg ctt ttc cag cac gag gag act ctg ggg aaa gca cac

T F D G A I L F L P N K L R N A | E

acc ttt gat gga gcc att ctc ttt ctc ccc aac aaa ctg cgc aac gct | gag

T v L C S E T R N G E K v E I T \Y T
aca gtc ctg tgc agt gag acc aga aat gga gag aag gtt gag atc act gtg aca

L T N E L P P S S P v C L Q F Y N I
ctg acc aat gag ctg ccg ccg tcc tct cct gta tge ctg cag ttt tac aac atc

IPB003165A (1.9e-20) IC 0.91
L F R R | _I L R T L N M O O I G R H
ctc ttc agg ag | a atc cta aga ata cta aac atg cag cag atc gga cgt cat

Y Y N P D D P F N I P 0 H R | L T I
tac tac aat cct gat gac cca ttc aac atc cca cag cac ag | g ctg aca att

w p G F M T T I L 0] Y E S S I M L Cc
tgg cct ggc ttc atg acc acc atc cta cag tac gag tcc agc atc atg ctg tgc

S D v S H K v L R S E T v L D F M Y
tct gat gtg agc cac aag gtt ctg cgc agt gag acg gtt ctt gac ttt atg tac

IPB003100A

S L R 0 (0] C G D 0] R F P E A C T K E
agt ctg aga cag cag tgt gga gac cag cgc ttc cct gaa gcc tgec acg aag gag

L v G L I I L T K | Y N N K T Y R I
ctt gtg ggc ctg atc att ctg acc aa | g tac aac aac aag aca tac agg att

D D I A W D H T P N N T F K K G D T
gat gac att gcc tgg gat cat act ccc aac aac aca ttc aag aaa gga gat aca

IPB003100B (2.6e-13) IC 0.97
E I S F K N Y F K S | ¥ ¢ L D I T
gaa att tca ttc aag aac tac ttc aaa tcg | caa tat ggt ctt gac ata aca

88
264

105
315

123
369

141
423

159
477

176
528

194
582

212
636

229
687

246
738

264
792

282
846
(7.6e-18) IC 0.81

300
900

317
951

335
1005

352
1056

370



gat

R

cgc cct cca ccg gga cca gct atg ctt gtc ccc gag ttc tgec tac ctc act g | g

L

ggc aac cag gtt ctt ctc gtt agc cat gtg aag aga ctt ggc ccc tca gga

P P P G P A M L \% P E F C Y L T G |

T D K M R A D F N I M K D L A S

t cta acc gat aaa atg cgt gct gat ttt aac atc atg aag gat ctt gct tca

H
cat

IPB005034L (3.7e-05) IC 2.97
T R L S P E (0] R E G R I N R L I S
aca cgg cta agt cct gaa cag aga gag ggc aga att aac cgc tta atc tcc

I N R | _N G D VvV O N E L T T W G L

aac

agc

atc

tct

ctc

atc aac ag | a aat gga gac gtg cag aat gaa ctg act act tgg ggt ctg

F E N K L L S L N G R v L P S E R
ttt gag aac aag ctt ctt agt ctt aat ggg aga gtt ttg ccc tct gag agg

I Q G G R A | F E Y N P W T A D W
ata cag gga ggc aga gca | ttt gag tat aac cca tgg aca gca gac tgg

K E M R G L P L I S Cc M S L D N W
aaa gag atg aga ggt ctc cct ctg att agc tgec atg tct ctg gac aac tgg

IPB007860C (7.5e-07) IC 1.66

M F Y T R R N A D v A Q S L L (0] T
atg ttc tac acg cgc aga aat gca gat gtt gcc caa tct ctg ctt cag act

N K Vv S ¢ P M G I R M O R A VvV M |

ctc

aac aaa gtg tct gga ccc atg ggg atc cgc atg cag agg gct gtc at | E

E Y E D R Q E S L L R A L Q Q N v

att

gca

gag tat gaa gat cgt cag gaa tct ctc ctt aga gct ttg caa caa aac gta
aD533E[3]

IPB002389H (9.6e-05)

R E T 0] M | v \Y \Y I L P T N R K D
cgt gaa act cag atg | gtg gtg gtg atc ttg cct acc aat cga aaa gac
tR561+%[4]

1110

388
1163

405
1215

423
1269

440
1320

458
1374

475
1425

493
1479

511
1533

528
1584

546
1638

IC 4.

563
1689

13

IPB003165B (3.9e-20) IC 1.09

Y D C v K K Y L C \% D C P T P S Q

aag

tac gac tgt gta aag aag tac ctg tgt gtg gac tgc cct act cct agt cag
tT578I[5]

v v S R T I S K P (0) A L M T v A T

tgt

gtg gtg tct cgc acc atc agc aaa cct caa gca ctt atg act gtg gcc acc
CcV583A[6]

I A L (0] M N C K M G G E L W S v E

aag

att

att gct ttg cag atg aac tgc aaa atg gga gga gag ctg tgg agt gta gaa

P | L R 0] L M I v G I D C Y H D T
cca | ctc cgg cag ctc atg att gta ggt ata gac tgc tac cat gat acc

581
1743

599
1797

617
1851

634
1902



gD633E[8]

A A G K R S I G A M \% A S L N 0 G M 652
gct gct gga aaa agg tcc atc ggec gca atg gtg gcc agt cta aat cag ggc atg 1956
s R | W F S K ¢C V L ©© N R G O E I I 669
tca ag | g tgg ttc tcc aag tgt gtc ttg caa aac cgt gga cag gag atc atc 2007
D A L K G S L 0] G | A L K A Y L K Y 686
gat gca ctg aag ggg tca ttg cag g | gt gct ctg aag gcc tat ctg aaa tac 2058

IPB003165C (8.0e-21) IC 1.70

N N S L P S R I I A% Y R D G A% G D G 704
aac aat tct ctg ccc tcg cgc atc att gtt tac cga gat gga gtt gga gat ggc 2112
al694N[10]
M L (0] S Vv Vv D Y E A% P [0) I M (0] S I K 722
atg ctg cag agc gtt gtg gac tat gaa gtt cct cag atc atg cag tct atc aag 2166
T M G Q D Y E | P K L S \% \% \% \% K K 739
acc atg ggg caa gat tat ga | g ccc aag ctc tca gta gtg gtg gtg aaa aag 2217
aY728*[11]
R I S S R F F A R I D G K I A N P P 757
cgc atc agc tcc cga ttc ttt gct cgg att gat ggc aaa att gcc aat ccc cct 2271

IPB003165D (2.9e-38) IC 1.47

P G T A% I D T E A% T R P E W | Y D F 774
cct ggg aca gtc att gac act gaa gtc act cgt cca gag tg | g tat gat ttc 2322
F I A% S (0] A A% R F G C A% A P T H Y N 792
ttc att gta agc cag gct gtg cgc ttt ggg tgt gtc gca cct act cac tac aat 2376
v A% F D N S G L K P D H M (0] R L T Y 810
gtg gtg ttt gac aac agc ggc ctt aaa cca gat cac atg cag aga ctc acc tac 2430
K L C H M Y Y N W Q | G I v R v P A 827
aaa ctt tgc cac atg tac tac aac tgg cag | ggg att gtg cga gtg cca gct 2481
P C 0 Y A H K L A F L \% G 0 S I H K 845
cca tgc cag tat gcc cac aaa ttg gcc ttc ctg gtt ggc cag agc att cac aag 2535
E P N M N L D D F L Y Y L * 859

gag cct aac atg aat ctg gat gac ttc ctg tat tac ctg taa 2577



