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Figure S1. Amplification of 400 to 600-bp APC transporter gene fragments across 

different developmental stages of B. tabaci B. E, Egg; N1-2, 1st- and 2nd-instar nymphs; 

N3, 3rd-instar nymph; N4, 4th-instar nymph; A, Adult. 

  



 

 

Figure S2. Amplification of 400 to 600-bp AAAP transporter gene fragments across 

different developmental stages of B. tabaci B. E, Egg; N1-2, 1st- and 2nd-instar nymphs; 

N3, 3rd-instar nymph; N4, 4th-instar nymph; A, Adult. 

 



Table S1. Identification of APC and AAAP genes in the B. tabaci B genome. The APC and AAAP sequences were obtained from the B. tabaci B genomic 

sequences and transcriptome databases, which were confirmed using the tBLASTX algorithm with a cut-off E-value of 10−70. Transmembrane (TM) helices were 

predicted by TOPCONS software, available at (http://topcons.cbr.su.se/). A. pisum, Acyrthosiphon pisum; A. cephalotes, Atta cephalotes; B. impatiens, Bombus 

impatiens; C. lectularius, Cimex lectularius; C. quinquefasciatus, Culex quinquefasciatus; D. noxia, Diuraphis noxia; H. halys, Halyomorpha halys; H. saltator, 

Harpegnathos saltator; S. invicta, Solenopsis invicta; Z. nevadensis, Zootermopsis nevadensis. 

Gene Scaffold Start End AA 
Orientatio

n 
Exon TM Blast hit Species Identity E-value Coverage 

BtAPC1 41 528365 647266 501 - 12 12 XP_014252466.1 C. lectularius 79% 0 96% 

BtAPC2 55 565993 579717 486 - 11 12 XP_014286061.1 H. halys 72% 0 97% 

BtAPC3 60 783377 791483 611 + 13 14 XP_015370694.1 D. noxia 50% 0 95% 

BtAPC4 125 130357 185697 566 + 13 14 XP_014285984.1 H. halys 81% 0 85% 

BtAPC5 183 396498 506465 792 - 13 14 KDR22125.1 Z. nevadensis 69% 0 98% 

BtAPC6 538 30268 49049 500 + 9 12 XP_003485650.1 B. impatiens 70% 0 92% 

BtAPC7 963 120329 135338 619 + 11 12 XP_001943940.1 A. pisum 58% 0 79% 

BtAPC8 999 46729 64738 646 - 9 14 XP_014242275.1 C. lectularius 72% 0 98% 

BtAPC9 1270 72989 89703 614 - 13 14 XP_011168673.1 S. invicta 54% 3E-168 96% 

BtAPC10 1270 140120 158567 616 + 13 14 XP_012061678.1 A. cephalotes 55% 0 94% 

BtAPC11 1561 17206 33426 580 - 11 12 XP_001943940.1 A. pisum 58% 0 84% 

BtAPC12 1576 24441 65931 505 + 7 12 KDR11465.1 Z. nevadensis 72% 0 89% 

BtAPC13 1338 1409 13834 614 + 13 14 KYM76403.1 A. cephalotes 52% 0 94% 



BtAPC14 1362 3242 19197 545 - 9 12 KDR11465.1 Z. nevadensis 63% 0 92% 

BtAAAP1 5 2961754 2980974 442 + 8 11 XP_014241281.1 C. lectularius 48% 6E-122 93% 

BtAAAP2 5 4266371 4279305 512 + 7 10 XP_014279898.1 H. halys 69% 0 93% 

BtAAAP3 10 2278493 2301442 508 - 7 10 XP_001845151.1 C. quinquefasciatus 57% 8E-173 92% 

BtAAAP4 14 3533839 3552224 463 + 9 11 XP_001945852.2 A. pisum 68% 0 95% 

BtAAAP5 35 665239 677586 1081 + 10 11 XP_011154879.1 H. saltator 60% 1E-145 36% 

BtAAAP6 68 953386 999307 469 + 9 10 XP_014272142.1 H. halys 63% 0 98% 

BtAAAP7 160 321083 337031 463 + 8 11 KDR07697.1 Z. nevadensis 59% 3E-161 91% 

BtAAAP8 202 138739 171255 455 + 9 11 XP_014285965.1 H. halys 66% 0 98% 

BtAAAP9 202 342918 360434 561 + 13 11 XP_015363508.1 D. noxia 47% 5E-155 97% 

BtAAAP10 234 152950 165220 454 - 9 11 XP_014241281.1 C. lectularius 44% 7E-128 99% 

BtAAAP11 381 90753 125197 546 + 10 11 XP_014285817.1 H. halys 70% 0 87% 

BtAAAP12 534 215882 224573 497 + 8 11 XP_014293635.1 H. halys 48% 3E-142 97% 

BtAAAP13 566 23146 32010 467 - 9 11 XP_014278668.1 H. halys 54% 1E-153 89% 

BtAAAP14 566 56724 65756 455 - 8 10 XP_014278669.1 H. halys 48% 2E-129 97% 

BtAAAP15 566 69972 81014 459 - 8 10 XP_008189238.1 A. pisum 56% 1E-141 81% 

BtAAAP16 566 94730 105206 450 - 8 11 XP_008189238.1 A. pisum 40% 4E-103 96% 

BtAAAP17 566 115437 123160 442 - 9 11 XP_015369666.1 D. noxia 41% 1E-80 85% 

BtAAAP18 566 126339 140007 470 - 9 11 XP_014278669.1 H. halys 39% 3E-117 98% 

BtAAAP19 566 141985 154513 459 - 8 11 XP_014278669.1 H. halys 41% 6E-115 98% 

BtAAAP20 566 156752 165127 450 - 8 11 XP_008189238.1 A. pisum 39% 2E-106 96% 



BtAAAP21 566 170666 190146 497 - 10 10 XP_014278668.1 H. halys 57% 0 95% 

BtAAAP22 873 31197 41895 557 + 9 11 XP_014239846.1 C. lectularius 45% 3E-147 95% 

BtAAAP23 1219 64767 70325 535 - 2 11 XP_015363705.1 D. noxia 73% 0 99% 

BtAAAP24 1576 117215 131298 463 + 6 11 XP_014278669.1 H. halys 44% 6E-121 89% 

BtAAAP25 1810 3231 14171 557 - 9 11 XP_014239846.1 C. lectularius 45% 4E-147 94% 



Table S2. Primers used for studying AATs. 

Purpose Primer Name Sequence (5'-3') Size (bp) Tm (℃) 

Gene fragment clone APC1-F TGACAACACCACAACGGAAGT 454 58.4 

APC1-R GGACAGGAACGCAATACAAAG  57.5 

APC2-F GGTGGTGACTACGCCTACA 494 53.6 

APC2-R ATTGCCCTTGGGAGATTTA  54.7 

APC3-F ATGCCTATGTAACGGTTGG 554 53.3 

APC3-R GCAAATTATTGTCAGGGAAA  53.1 

APC4-F GGACGATGAACCCGAGCAA 446 61.3 

APC4-R CCAACCATCATACGCCCAC  59 

APC5-F TCCGTTCACGCTGGTTCAA 567 60.4 

APC5-R GCTCAGAGGCGGCTTCATT  60.2 

APC6-F CCATCCAGCAACGCTATCA 431 57.5 

APC6-R ACAGTGACCAGCGGCAGAG  58.9 

APC7-F TTAGCGTGCAATTTGGAGT 535 54.2 

APC7-R TCATTAAGCTGGGCTGTCT  52.9 

APC8-F GGTGAACCTGAGCGTGATG 473 56.4 



APC8-R CAAGGAAGGCGAAGATGAGT  56.8 

APC9-F ACATCTTCACGACCGTAAACT 504 54 

APC9-R CATCTGATGACATGGCGTAT  53.6 

APC10-F TTGCCGCTCTTTGTTATGC 406 57.3 

APC10-R GAAGGCTTGGCGACTGTTA  56.2 

APC11-F ATTCGCCAGTTTCCTCGTC 451 57.3 

APC11-R GTCACAGCAAGGCTCATCG  56.8 

APC12-F CACTGGTGCTCAAGAGGGA 408 56.1 

APC12-R GATTTCAATGCGAATGGTTT  55.3 

APC13-F GAATCGGGTCAACTCTTGG 521 54.8 

APC13-R GGAAGGCTTGGCTACTGTTA  54.9 

APC14-F GGGATTACAACCCAGCCAACA 522 62.1 

APC14-R GAGCACCAGTGACAAACAGACG  60.5 

AAAP1-F ACGATCTTCCACCTCTTTC 456 50.9 

AAAP1-R CAACAATAGCTGTGCCAAC  51.8 

AAAP2-F AGACGCTGCTCAAGACAAC 415 53 

AAAP2-R GCCAAAGACTAGGGCTAAAA  54.6 



AAAP3-F GGCATCCATCCTGACAACT 581 54.8 

AAAP3-R TACTCACAGCACCGACCAA  54.9 

AAAP4-F GCAGGTCGCTGACGAGTTA 517 56.8 

AAAP4-R TGCTTGAAGGGCGTATGTT  56.5 

AAAP5-F TGAAAGCAACACGGAAAGA 586 54.7 

AAAP5-R TCAGCCAGAGTCAGCACAT  53.7 

AAAP6-F AAACGGGACCAACCAAGTA 525 55.2 

AAAP6-R AATATCCGAAGAAGCCAACA  55 

AAAP7-F GACGGTCTGAACCTGGAAA 514 55.2 

AAAP7-R CGAAAGTTGTAAGGGTGATGG  57.4 

AAAP8-F ATGATGTTGGCGTTCGTAG 575 54 

AAAP8-R AAGTGCGTTATCTTGTCCC  52.3 

AAAP9-F GATGAGGCACAACAAGGAT 420 52.3 

AAAP9-R GGGAGTGTAAAGACGCAGA  53 

AAAP10-F GGTCTTGCCAGGAGATTTG 523 55 

AAAP10-R TGCTACCTTGTACCTCGTCA  53.8 

AAAP11-F TGCTGGTTGGAATTGGGATA 464 58.7 



AAAP11-R TTCGGCAGTCTTTGGCTTG  59.5 

AAAP12-F AAATGGTGGAAATGGCTGAG 472 57.4 

AAAP12-R GCTGGTAACGAGTGGTGGC  58.5 

AAAP13-F AAATGCTTGTGCGGTCAGA 407 57.1 

AAAP13-R GGAGAAACTCGGCAAATCG  58 

AAAP14-F ATACTTGGCACCACTGTCTT 571 51.8 

AAAP14-R GAACAACTCCAGGTTAGGG  51.6 

AAAP15-F AATGCTGCGTGGTTTATGT 430 53.8 

AAAP15-R CTCCAAATCTGCTGGTGAA  53.7 

AAAP16-F CTGTGCTCAGCGTTCATCT 431 53.8 

AAAP16-R TTTCCGTCCTTCAGTCGTG  56.4 

AAAP17-F ATCCTGAAGTAGCCGAAGC 409 54.4 

AAAP17-R TCCAGTGCGAACAATGTAG  52 

AAAP18-F CGGTGTTGTAAATGTAGCG 420 52.4 

AAAP18-R TTCCAGAATGTGAGGGTGT  52.5 

AAAP19-F ATGAACTATGTAGACGGAAACG 592 54.3 

AAAP19-R GCCAGATAACCGAAGAAGC  54.9 



AAAP20-F GGAGGCGGCATTTGAGTTA 496 58.5 

AAAP20-R TGGGATCGTTGCTGCGTTA  60.6 

AAAP21-F AGCGGAAGGAAGCATAACT 466 54.3 

AAAP21-R GCTGAGAAAGAACTCGTGGTA  54.7 

AAAP22-F GCCGCACATCTTGCTCTAC 430 56.4 

AAAP22-R GTTTGTCACCAACCCGAAA  56.2 

AAAP23-F GCAGCAGGTCATCACCAACA 445 59.7 

AAAP23-R CGAGCCGGAGTCGTAAATC  58.1 

AAAP24-F CGACCATAGGTACGGAACG 423 56.2 

AAAP24-R GTGATGCTGCTTTGGGTGA  57.1 

AAAP25-F CCGCACATCTTGCTCTAC 426 51.4 

AAAP25-R GGTCACCAACCCGAAA  51.2 

qPCR analysis qAPC3F TCATAGGAGTTGGAAGTCTGGAAGC 108 63.2 

qAPC3R CTGTGACACCATACGGAAAGAAACC  64 

qAPC6F TGGGTGGCGTTGATGGTGATAC 139 65 

qAPC6R AGACAACTACGGCAGCGATGAG  62 

qAPC12F CAACTGTCTTAGCGTGCGATGG 116 63.2 



qAPC12R TGTTACCGAGCAGGATGTGACC  62.2 

qAAAP2F CTACTGGGACCCGTTCAAGGAG 161 62.6 

qAAAP2R CGATGATGGTGGCGAAGATGC  64.8 

qAAAP7F GAACTGATCGGAATTGGTCTGGTC 91 63.8 

qAAAP7R AAGGCTTGGTGAAGGAGTCTGG  62.3 

qAAAP10F GGTCTTATCGGCACGGCAATG 161 65 

qAAAP10R TTGGCAGCGGGTAGGTTTCC  64.6 

qAAAP11F TGCTGGTTGGAATTGGGATA 94 58.7 

qAAAP11R AAGGATGAGAAGTGCTGGTGT  56.1 

qAAAP13F GCTGGGCATTATAGGCACTCTTG 165 59.3 

qAAAP13R GGTCTAAATGTCTTGGGTCCTTCTG  59.1 

qAAAP14F TTCTCACTGACCTGCCAAGC 156 58.4 

qAAAP14R ACCCGCGAAACTGTGCTG  59.9 

qAAAP17F TCTTTGCCTCTTGGGACCCTTAG 164 59.5 

qAAAP17R CGGACGCCTTTCTGTGTTCG  59 

qAAAP18F CTCCCTTCGGTGTTGTAAATGTAGC 130 59.9 

qAAAP18R CCAGTCTGCGGTAGATTCAATGTG  59.6 



qAAAP24F TCCCTGCCCTGGGTATCTT 165 59.1 

qAAAP24R CGATCTCGTAAACGGTGGTG  58.8 

dsRNA synthesisa dsAAAP15-F T7-AAAATGCTGCGTGGTTTATGT 434  

dsAAAP15-R T7-GACTCCAAATCTGCTGGTGAA   

dsAAAP21-F T7-ATCCCGCACATTTCACAACGACA 380  

dsAAAP21-R T7-GCCGCAATCCATCCATTCCACAT   

dsEGFP-F T7-CCACAAGTTCAGCGTGTCCG 469  

dsEGFP-R T7-AAGTTCACCTTGATGCCGTTC   

a Forward and reverse primers used to synthetize dsRNA template with a T7 RNA polymerase promoter sequence (5′-TAATACGACTCACTATAGGGAGA-

3′) appended to their 5′ends. 

  



Table S3. FPKM values of the APC transporter genes of B. tabaci B at different 

developmental stages obtained from the transcriptome data. Note: E, Egg; N1-2, 1st- 

and 2nd-instar nymphs; N3, 3rd-instar nymph; N4, 4th-instar nymph; M, Male; F, Female. 

Gene E N1-2 N3 N4 M F 

BtAPC1 0.504086 2.467177 4.721837 1.11845 0.596027 0.874986 

BtAPC2 2.611293 2.940217 4.071933 1.996583 4.251477 0.481615 

BtAPC3 2.044453 5.93996 2.583997 2.3714 4.487063 1.727113 

BtAPC4 2.381347 13.96093 11.30084 11.19374 7.231903 18.99333 

BtAPC5 0.223266 0.791615 1.080903 1.007421 0.289564 0.407779 

BtAPC6 0.767753 17.21833 7.496543 7.006953 11.9449 4.766767 

BtAPC7 0.934964 2.470587 3.30673 3.928823 4.093657 3.575047 

BtAPC8 1.046626 4.794157 4.128153 4.282357 1.195909 3.070477 

BtAPC9 0.872926 9.5131 11.08772 6.113173 5.550617 5.823617 

BtAPC10 0.411657 3.146057 4.009803 3.35583 4.7319 0.422492 

BtAPC11 0.668551 1.682807 2.33072 2.619883 2.699473 2.66842 

BtAPC12 5.329157 5.681487 7.551027 7.241447 4.710057 3.168047 

BtAPC13 0.070793 0.995794 1.063923 0.885433 0.366296 1.247499 

BtAPC14 0.184033 0.425704 0.161544 0.167623 0.103785 0.20269 

  



Table S4. FPKM values of the AAAP transporter genes of B. tabaci B at different 

developmental stages obtained from the transcriptome data. Note: E, Egg; N1-2, 1st- 

and 2nd-instar nymphs; N3, 3rd-instar nymph; N4, 4th-instar nymph; M, Male; F, Female. 

Gene E N-1-2 N3 N4 M F 

BtAAAP1 0.578572 8.22011 2.717903 1.585687 7.123683 0.73588 

BtAAAP2 10.22989 42.45715 38.52777 30.73893 48.3596 38.10693 

BtAAAP3 3.785387 4.692065 2.689527 2.322433 2.248233 2.04184 

BtAAAP4 4.159583 10.31182 14.2902 47.52007 14.30133 25.93267 

BtAAAP5 1.33198 2.080803 1.568687 0.717603 0.710404 0.496467 

BtAAAP6 1.641683 18.72775 13.70547 13.6206 2.67204 3.782507 

BtAAAP7 11.07331 14.9074 16.44983 13.8911 27.82387 13.0303 

BtAAAP8 0.673517 1.465861 1.738897 2.17426 2.037133 2.057167 

BtAAAP9 2.819563 6.880185 2.748393 8.535253 2.59104 1.546641 

BtAAAP10 1.029008 9.85917 7.503357 3.700123 4.457277 3.83278 

BtAAAP11 2.5482 12.68444 6.184347 5.73427 7.228037 7.745347 

BtAAAP12 6.215703 14.99574 6.97934 3.292537 3.90188 3.541563 

BtAAAP13 0.479833 4.671355 3.857377 2.02055 1.56855 1.509409 

BtAAAP14 0.211091 5.55668 2.51767 2.96598 1.072565 0.810339 

BtAAAP15 0.619186 96.51715 47.78057 34.7676 68.78437 13.0185 

BtAAAP16 0.273658 4.3046 2.462887 1.812973 2.743743 1.991897 

BtAAAP17 0.101924 9.61594 2.506403 1.356402 9.11255 0.439513 

BtAAAP18 0.65359 5.823135 5.923733 2.740057 1.849917 0.677337 

BtAAAP19 0.161588 10.45209 5.24838 0.879947 4.270933 0.418059 

BtAAAP20 0.0001 1.511268 0.628093 0.3628 1.658513 0.148794 

BtAAAP21 5.921527 53.23185 48.2102 66.43923 21.77993 27.6284 

BtAAAP22 0.215216 0.248912 1.153725 1.642097 0.087835 0.11174 

BtAAAP23 1.477754 6.146175 5.291007 9.562527 2.19235 5.467257 

BtAAAP24 1.616925 9.2429 6.08309 5.516797 1.731983 1.393157 

BtAAAP25 0.335507 0.192477 2.204997 2.69716 0.07752 0.13494 

  



Table S5. FPKM values of the APC transporter genes of B. tabaci B on different hosts obtained from the transcriptome data. Transcriptome data 

were obtained from our transcriptome database [49]. Note: Ca_F, Female B. tabaci B on cabbage; Ca_M, Male B. tabaci B on cabbage; Cu_F, 

Female B. tabaci B on cucumber; Cu_M, Male B. tabaci B on cucumber; Co_F, Female B. tabaci B on cotton; Co_M, Male B. tabaci B on cotton. 

To_F, Female B. tabaci B on tomato; To_M, Male B. tabaci B on tomato. 

Gene Cu_M Cu_F To_M To_F Co_M Co_F Ca_M Ca_F 

BtAPC1 0.71561 2.59484 6.40264 4.73536 1.47041 4.58135 0.908491 3.3861 

BtAPC2 10.5207 1.36497 14.3225 3.39305 9.79553 0.380041 8.20607 1.37777 

BtAPC3 7.29165 1.22984 6.51042 1.4965 9.26157 1.88848 6.40502 3.5285 

BtAPC4 6.36161 23.6523 14.902 46.7852 7.53555 47.9464 6.21923 33.1499 

BtAPC5 0.794669 3.54625 1.53731 8.80196 1.25033 6.69387 0.525921 4.97186 

BtAPC6 11.1649 3.12895 21.4266 8.7605 17.6739 7.38503 18.8556 10.263 

BtAPC7 8.0125 5.66654 7.86717 8.2144 15.8144 11.544 12.9255 12.3286 

BtAPC8 1.37568 8.20883 4.13151 13.2228 2.75481 22.6107 2.2761 10.4078 

BtAPC9 6.7649 13.4289 11.5115 19.9085 9.66243 22.5264 6.36677 12.3807 

BtAPC10 11.3984 4.45091 9.51716 6.18288 7.7459 4.59249 8.32143 4.25481 

BtAPC11 5.69727 4.51959 4.96831 3.13376 12.1851 10.4354 10.1972 9.20616 



BtAPC12 5.06789 5.30733 15.3353 13.5422 9.04664 16.7198 6.18353 7.90625 

BtAPC13 1.67505 3.53658 1.82143 2.09064 1.38404 3.16782 1.37607 3.69418 

BtAPC14 5.1911 4.90379 4.08498 3.14798 7.60005 9.77595 3.28993 2.80665 

  



Table S6. FPKM values of the AAAP transporter genes of B. tabaci B on different hosts obtained from the transcriptome data. Transcriptome data 

were obtained from our transcriptome database [49]. Note: Ca_F, Female B. tabaci B on cabbage; Ca_M, Male B. tabaci B on cabbage; Cu_F, 

Female B. tabaci B on cucumber; Cu_M, Male B. tabaci B on cucumber; Co_F, Female B. tabaci B on cotton; Co_M, Male B. tabaci B on cotton. 

To_F, Female B. tabaci B on tomato; To_M, Male B. tabaci B on tomato. 

Gene Cu_M Cu_F To_M To_F Co_M Co_F Ca_M Ca_F 

BtAAAP1 15.793 2.76318 10.7074 4.95606 14.9092 6.46244 12.5229 4.29521 

BtAAAP2 63.3379 43.8228 126.791 84.0371 91.162 105.438 57.9339 67.3925 

BtAAAP3 2.65329 2.35534 2.96127 2.4433 1.71382 2.75429 2.01014 2.82914 

BtAAAP4 10.0096 29.8833 24.2739 56.9124 18.8115 94.3445 10.6115 47.5306 

BtAAAP5 0.62224 0.807301 0.491468 0.135073 1.06187 0.550693 0.35637 1.14082 

BtAAAP6 5.47551 13.7767 4.05614 11.5464 5.45311 11.9665 2.80742 9.96717 

BtAAAP7 41.8304 10.1087 63.6086 33.6174 35.9897 24.9825 45.6354 20.6175 

BtAAAP8 5.72574 2.9992 4.13452 4.87386 4.60781 4.11404 4.44163 3.98968 

BtAAAP9 2.26104 2.52855 2.80876 2.10838 4.73305 2.58523 3.90361 2.57737 

BtAAAP10 7.68244 14.7411 6.94265 7.02175 9.54278 8.07712 4.63147 11.3793 

BtAAAP11 10.8255 12.8747 22.4179 18.0874 12.4113 20.5716 9.14341 20.0882 



BtAAAP12 8.30079 2.47066 10.4889 1.78319 8.45991 3.9655 5.95928 5.27128 

BtAAAP13 4.79259 7.24894 4.19629 3.62982 6.59685 5.48858 3.74476 5.96935 

BtAAAP14 7.84666 5.16724 4.68925 2.8936 7.46658 6.57686 5.86542 6.92944 

BtAAAP15 125.87 70.2869 121.095 77.6132 151.895 76.3586 93.9304 75.4808 

BtAAAP16 9.55471 4.77589 2.09038 4.85694 5.58524 11.6481 3.64329 10.6702 

BtAAAP17 7.08104 2.89034 4.38813 0.875946 9.15722 1.06287 3.2098 1.69543 

BtAAAP18 2.17861 0.714491 1.18873 1.09298 2.51374 0.596796 2.76351 1.44238 

BtAAAP19 1.04385 0.880296 0.582507 0.368215 0.985434 0.643378 1.61914 0.699736 

BtAAAP20 1.38849 0.159674 1.91595 1.13987 3.27698 0.207467 2.38084 0.22564 

BtAAAP21 21.4838 42.655 28.2192 58.1763 23.9546 78.2834 22.8014 44.3735 

BtAAAP22 0.02456 0.082848 0.0001 0.110893 0.115929 0.080734 0.0001 0.087806 

BtAAAP23 1.2516 7.76232 4.0044 15.5997 2.41236 16.9714 2.2779 11.1867 

BtAAAP24 5.99708 1.87615 3.62727 2.8388 6.57461 3.49758 2.78466 4.26504 

BtAAAP25 0.024478 0.082572 0.0001 0.0001 0.069326 0.241397 0.0486 0.029171 



Table S7. Amino acid sequences of the APC transporters of the eight species. 

Gene Amino acid sequences 
BtAPC1 MSQTPEPPPEKVPLRATMEDIDLGSDTETDKKDDSEVKLEAKMSLLNGIT

VIVGSIIGSGIFVSPSGVLRTTGSVNMALIVWTISGVFSMVGAYCYAELGC
MISKSGADYAYIMETFGPFLAFIRLWIECMIVRPCSQAIVALTFSIYVLKPFF
VDCDPPDLSVRLLAVCCIMVLTFINCYSVKWATRVQDYFTYAKLLALFVII
LAGVYQLFQGQTQHFTFDNTTTEVTSIALSFYSGLFAYNGWNYLNFIIEEL
KDPVRNLPKAIAISCSLVTVVYVLANVAFYTTLSPQEVLNSEAVAVTFADR
LFGVMAWTIPVFVAMSTFGAVNGVLLTSSRLFYAGACEGQMPEILTMIQI
HRLTPAPAVLCIAFLSMLYLTVSDIYALINYVGFATWLSIGVAVLCLPVLRY
TQPKLHRPIKVNLFFPALYIICSVFVTVVPMIASPVETGIGCLMILTSVPVY
LVFIAWKNKPKPLQRAVVKMTHALQKSMMVVGKQSAPSTL 

BtAPC2 MTSSSELGTPMVPVGTKQEKVCMKKQLGLLEGVAIILGIIFGSGIFISPTTV
IQDAKSAGLSLLIWVLCGILSMVGALCYAELGTSIPKSGGDYAYIFEAFGPI
PAFLYLWDAMLIFVPTTNAIMGLTFANYIIKPFFPTCDVPDLPKKLIAASVI
CFLTFLNCYNVKATARTQNVFMIAKIAALCIIILAGLAYMTFADRGMTNFE
DVWANTTSDAGQIAVAFYSGIFSYSGWNYLNFMTEELKNPYVNLPRAIYI
SLPIVTFIYVLANVAYLAVLTPVEMIQSEAVAVSFADSIMGPLAWTMSLMV
AMSAFGGLSVHIMTSSRMCFVGARYGHFPAMLSHISVDRFTPTPSLVFLN
ILSLIMLYTSNVRDLITYSTFVESFFITLSVSGLLYLRWKQPNRPRPIKISIWI
PILFVILCLFLVVLPFFDSPLVVGVGSLITLSGVPVYYFGVVWQPKPKWFR
SALDKTTYVVQKLFMSAKEEREL 

BtAPC3 MVSFWDSISQRKTFTSIAKEESKLKRVLTTYDLTALSIGSTLGIGIYVLPGA
VAKNVAGPSVVLSFVLAAFACVLSGICYAELSSRVPKAGSAYIYAYVTVG
ELMAFIIGWVVIMEYVIGASSVARGLSVYVDSLFNGTMEATFREVYQIEN
VPFLSPYFDFFTCAVCIILGIALSVGLKESARMNNVLVVINVAVMLIVIGVG
SLEANFHNWALTPKEVPSGYGVGGFFPYGVTGAIAGAATCFYGFVGFDSI
TTTGEEVENPQRALPLSIILSLTIICVLYCGVAIVLTLMWPYYLQDVNAPLP
YVFGQIGWPWVQWVVTIGGIVGTFASLIGSLLPIPRVVYSMADDGLLFKF
LATVHPKFGTPFTATLVTSVIAGVLGGIFNLKQLVDLMSIGTLLAFTLVAVC
VLILRYRDEPDENCMLINSEIGESSRLTQVWLGEKTTVKKIFKQLWNWNK
LTIPTYLSSAIVTVETILFVSCSIGLVSLVNYKASLDASNFAVYTIITVSVMIF
LLISISLQPTSLISLQFKVPFVPILPAISIMFNVYLMLLLDLATWIRFVSWLS
VGFVIYFCYGITHSSERKSAIQNQRECSGGYDTLSPNISIVRDPIL 

BtAPC4 MKHKFRDLFSCSNSSSELSNNNNTTASNNNLPAGNHAQNGKEGVQWRS
GMGGRGLGLGLGGAGSGGGGSGGGAGGSGGEAETDDQDDGPRGDKLE
GADPAQDDTLHLQRRVGLLSGVALIVGTMIGSGIFVSPSGLMVRTGSIGM
SFVIWIACGVVSLFGALAYAELGTMNPSNGAEYAYFMDAFGPIPAFLFSW
VSTLVLKPSQMSIICLSFAKYAVEAFVDECEPPELSVKLVSVLTILVILVVNC
YSVNLATGVQNTFTAAKLFAILIIIVGGLYQLMKGNTKNLENMFEGTTSS
VGNLATAFYTGLWAYDGWNNLNYVTEEIKSPSKNVPRSIMISIPLVTICYV
LINLSYLAVMSPAEMVESEAVAVTFGNRILGLMAWLMPLSVTISTFGSAN
GTLFAAGRLCFAASREGHLLDILSYVHVRRLTPAPGLIFHSIIAIAMVMSG



TINSLIDFFSFTAWIFYGGSMLAVIVMRYTRPNFPRPYKVPIIIPWTVLLISL
YLIVAPIIDSPQIEYLYASFFIFAGLLVYVPFVHYKVNCKCMEKFTVFCQLL
LEVAPTNITYD 

BtAPC5 MKIPTIPGPGLFPTGDYKKDGLSLFAKLIRTKNVEGMDGEISLKIRTEIKSD
KKLKLKKCLTTLDLTSLGVGSCVGTGMYLVSGMVARNYAGPGVIVSFFI
AALASIFSGACYAEFGVRVPHTTGSAYMYSYVTVGEFIAFVIGWNMILEY
LIGTSACACALSACFDALTSGAISKTVASVTGTIFGRPPDFLASIITVLMTIL
IAAGVKKSLVFNNVLNAINLAAWVFIMSAGLFYVNTDNWSQHKGFLPY
GWSGVFTGAATCFYAFIGFDIIATTGEEANNPKKSIPLAIVSSLVIILMAYV
TSSMMLTLIVPYEEVDQDSGLVEMFGQVGAYKCQYIVAIGALAGLTVSM
FGSMFPMPRVVYAMAQDGLIFRSLGQVLPFTGTPVFATFCSGAAAAIAAL
LIKLEVLVEMMSIGTLLAYTLVSTCVLILRYQPHTTNLMDLLPESLRTPLN
RSPSKENVGNGQAGKYGTTLPADNMKTSYSGVISQQPPVTTLNNQQHRV
MVRKVTRRSGSSSPDSDDTYAGEESEDLSMRDDQFLVSDRNENKFYGSV
HAGSTQASAGIKPRFSYISHRLQAATYLCPAIFPWVDTGPATEESGMMVM
KYVLLLYILIILFDLLIVCAMDSMGTFLKLVLYILFASIIAVLALISRKPQNR
KALLFMTPCVPFVPGIAVAVNIYLIFKLSVLTLVRFTVWMTIGFGVYFYYG
IKHSSLEHEPDDEDGLRGAEGGQQNIEMKPPLSKATSPARQPVSAPHKQE
VKPEPPARPPTSRAPPLSQRSESLFVPPTEFPTWDD 

BtAPC6 MAEPGAAGAGTLNAPSSSAEARGSGVDGPVELKKEIGLLDGVAIIVGVIV
GAGIFVSPKGVIENAGSAGLGLIVWFLSGGLSMIGALCYAELGTMIPKSG
GDYAYINEAFGPLPAFLFLWVALMVILPSSNAITALTFAQYILQPIWPDCEP
PYLAVRLIAAVVVCLLTAINCYNVKWVTKVQNVFTLTKIFALMTIILSGLW
LVVNGKTEKISRPFEGSNYDPGHLALSVYSGLFSFAGWNYLNFVTEELKN
PYENLPKAICISLPLVTVVYLFTNVAYFVALTKDEILKSSAVAVTFANRLFG
PMAWVMPLFVACSTFGGLNGAIFASARLFFVGARNGHLPKAIALINVKHS
TPVPSLIFMCSVTLCQMLIKDIYSLITYTVFVEALLTLFSITGLLWLRVKRP
NAQRPIKVNIILPLIFFVICSFLVVLPIFVTPVEVGVGLAFIFSGIPIYLIFIYW
EQKPSWFRYIIDNFNLTCAKLFRCVLEDTVVETETKVS 

BtAPC7 MTTPKDGKFELKKFLKNLCPEECSRCEDGKSRLNSESSNMYIEVFSGKK
AEEGKPAKGVQLQRELGLMSAVNLILSVMIGSGIFVSPTRALKEAGSIGM
ALIVWALCGTISMLGALSYAELGTVVNKSGAEYSYYREAFGPLHKFWGP
LPSFINCWVSIVFVRPAEIAIIILTFAEYFTQLLNPIIPPNEIDNYYDRKKIVAI
AALFIITAINFFSVKLYVKIQNIFSSFKVAACFLVIGCGLYYIFIGKTQNLENP
FKGSDLSPRAFAVAFYHGLWAYDGWSSVTTVTEEIKKPNKNIPRAVIIAVP
LVTMLYCFMNVSYMTVLSVPELIQAKAVANEVGVKVLGHFSCLIPMGVA
LSTFGCALSVQFGVTRLCYSAAKNGHMMEIFSYVHSKRLTPAPAVLLQG
ALCLVCILAGDIITLIEFASFLVWTFYGLAMVALIVMRYTKKDVPRPWKV
PIVIPIFVMIIASCLAIIPIAMKPQPQYLIAVGFLISGFVVYIPFIYFQKKLFGA
DMFTKAVKSVMNVQPPDQDQELIAKKTAQLNDDQSDPKEALCVVSLLS
ETKDDSCCDEPCCDDSCHKKSCCDKSCLEKSCCNESCLEKSCCNESCLE
KSCCDESCPRQ 

BtAPC8 MPGSRHKIIGHVFSGICTKMNRTKQLSSGEEVMDTPLKRCLNTFDITLLG
VGHMIGAGIYVLTGTVARDLAGPGIILSFILAGITSILAALCYAEFGARVPK



AGSAYVYTYISVGEFWAFVIGWNIILEHMIGAASVARAWSGYVDSLLSGS
ISAATVASIGELHEKWLGRYPDLLAFMVCISYALLLGIGVKSSAVVNSLLT
LVNLSVMGLVIVIGFWYGKLENWNANNRGFLPYGFSGVVAGAATCFYAY
VGFDSIATSGEEAQDPSFSIPVATALSMTLVSFGYILVSAALTLMVPYTMID
ASAALPEAFSMMGLHWVKYAVTIGALCGMTTTLLGSLFSLPRCMYAMA
QDGLIFAFLGKINKTTQVPVVNLIISGLMSATIALLFDLEKLVEFMSIGTLL
AYTIVSASVIVLRYRPNTPPPSNDNVSVNDVYIMSPSPGVEEFKVCMGGR
LKPSFDWLEPVVGWCKPGEAVSVAVFIFTCFSALLCFHFHWATAQMENG
AWWTVFGCVFLIAVMLFCLLVIEAHEQNRTGLTFMVPLVPYVPALSILFN
VELMANLNILTWLRFMIWMILGLLVYFLYGIHHSKENDTTSSYSVLMTSS
EATKSKWGSIPAPVTIPVTRKRRSGKGDRQAIVNSDDDTDSSD 

BtAPC9 MTFMRGVIGTLTRIKVSDEDIVDSDAPKLARVLDLFDLTLLGVGTTLGVG
TYVLPGAVAKNTAGPAVTVCFAIAAVVSILAALCYAEFAARVPKAGSAYV
YCYVTVGEFCAFIIGWNLLLEFVIGTASVAKAFTGYVDALFGGGYASMM
QSVMPMHVSFLAQYPDLMALCVVLLFSLLLAWGVKESTFINNIFTTVNL
VTVVIVIFAGIYVSKMSNWFIDPAMIPPEHKAAAGKGGFMPYGWSGVLA
GAATCFYSFGGFDSICTTGEEAKNPQRTIPLAIVMTLAIVFVAYFGVSSVIT
MAWPYYDQHIDAPFPYVFDKTGLHAIKWIVTVGALFALCTSMLGVAFPL
PRILYAMSSDGLIYKFFSRINAYTQTPVLATLISGLLAGIMAAMFDLTQLID
MMSIGTLMAYSIVALCVILLRYKEDESSVEDVSKKQNDFGSNKTEQYTFS
SVLSILSTEKESSPTARTVFIARISTTIFCAVTIIQTLILVLSESIFSAESFWSVL
STLVVLANFVILGATMYVISLQPQSDTTYLKFRVPGVPVVPCCCIFMNTY
LMAQLDFHTWVRFAVWLAVGFVIYFTYGIQHSVQGILDRQQAKQELKSQ
PPPPAQMYK 

BtAPC10 MFPPNVKVLLTKFASVVTRLKSEDSVDLESNKPKPKLARVLTVLDLTALG
IGSTLGVGSYVLPGEVARNTAGPAVTVSFFIAAVVSILAALCYAEFAARVP
KAGSAYVYSYMTVGEFCAFVIGWNLILEYVIGTASVAKALSGYLDALTG
KVFETYMLQHYPMNVSFLGPYPDLISFSVIMLLSFVLAWGVKESTMLNNI
FTALNLTTVGIIIIAGITVAKPSNWFIAKEDLPVDPNSKYNPGEGGFMPFG
WTGVLVGAATCFYSFIGFDCIATTGEEAKNPQKTIPLAIVLSLLIIFCVYFGI
SAVLTMMWPYYDQDPAAPFPSVFEKVGMPQVKWIVSVGAVFALCTSLL
GSMFPMARILYAMAEDGLIYTFLAQINKKTLTPLFATFVSGVLAGIISAIFN
LTQLIDMMSIGTLLAYSIVSLCILLLRYRKYEISEETKPGRNEPAVNHEEPK
KEYPGFISGLLNLENERRATDFSEAISKILIGTFCILCFMHVGGLILMERRM
RFEINFWFKAYLIGVGILLVISVILLWRQPQANTEKLTFTAPLMPIVPTLSIY
VNTYLMSKLDKATWIRFVVWLLLGLLVYMCYGLRHSKEGKNRFIAAEK
KEKISKS 

BtAPC11 MYIEVFSGKKAEEGKPAKGVQLQRELGLMSAVNLILSVMIGSGIFVSPTR
ALKEAGSIGMALIVWALCGTISMLGALSYAELGTVVNKSGAEYSYYREA
FGPLHKFWGPLPSFINCWVSIVFVRPAEIAIIILTFAEYFTQLLNPIIPPNEID
NYYDRKKIVAIAALFIITAINFFSVKLYVKIQNIFSSFKVAACFLVIGCGLYY
IFIGKTQNLENPFKGSDLSPRAFAVAFYHGLWAYDGWSSVTTVTEEIKKPN
KNIPRAVIIAVPLVTMLYCFMNVSYMTVLSVPELIQAKAVANEVGVKVLG
HFSCLIPMGVALSTFGCALSVQFGVTRLCYSAAKNGHMMEIFSYVHSKR



LTPAPAVLLQGALCLVCILAGDIITLIEFASFLVWTFYGLAMVALIVMRYTK
KDVPRPWKVPIVIPIFVMIIASCLAIIPIAMKPQPQYLIAVGFLISGFVVYIPF
IYFQKKLFGADMFTKAVKSVMNVQPPDQDQELIAKKTAQLNDDQSDPK
EALCVVSLLSETKDDSCCDEPCCDDSCHKKSCCDKSCLEKSCCNESCLE
KSCCNESCLEKSCCDESCPRQ 

BtAPC12 MTSRNATDVKAKLPVEVDDEKVQLKRKITLPNGVALIVGTIIGSGIFVSPT
GVFQYTGSVGSSLVIWTLCGIFSTIGALCYAELGTCISRSGGDYAYILEAFG
PLPAFLRLWSALLIIRPTTQAIVAITFAQYAAKPFFPGDCKPPEQAVTILAAV
CLCLLTSINCLSVRWSMQVQSVFTTAKLFALAAIVFFGVGHILLGNTENFD
HAFDGDYNPANIALAFYSGLFAFGGWNYLNFVVDELQDPFKNLPRAIWI
AMPIVTIVYVTANLAYFAVVPAHEMLTSPAVAVSFGDRMFGQARWAVPVF
VALSTFGGVNGILFTSARLFVTGAQEGHLPPIFSFIHVKRCTPIPSLLFTCF
MSLLMLCSTNVFVLINYFSQVLWLSVGVCIAGLLYLRHTKPDMPRPIRVH
TALPIMFLICCVFLVSVPVVAEPFNTIVGLLIILSGVPVYYIGIKWKTKPFAL
KSAHNDFTVFLQKALFVLSPEESENPVSLLCTTLVSNGRQNHLH 

BtAPC13 MFPPNVKVLLTKFASVVTRLKSEDSVDLESNKPKPKLARVLTVLDLTALG
IGSTLGVGSYVLPGEVARNTAGPAVTVSFFIAAVVSILAALCYAEFAARVP
KAGSAYVYSYMTVGEFCAFVIGWNLILEYVIGTASVAKALSGYLDALTG
KVFETYMLQHYPMNVSFLGPYPDLISFSVIMLLSFVLAWGVKESTMLNNI
FTALNLTTVGIIIIAGITVAKPSNWFIAKEDLPVDPNSKYNPGEGGFMPFG
WTGVLVGAATCFYSFIGFDCIATTGEEAKNPQKTIPLAIVLSLLIIFCVYFGI
SAVLTMMWPYYDQDPAAPFPSVFEKVGMPQVKWIVSVGAVFALCTSLL
GSMFRWRGFYTLWLRMVLSTHFWRKSTRKHLMFPMARILYAMAEDGLI
YTFLAQINKKTLTPLFATFVSGVLAGIISAIFNLTQLIDMMSIGTLLAYSIVS
LCILLLRYRKYEISEETKPGRNEPAVNHEEPKKEYPGFISGLLNLENERRAT
DFSEAISKILIGTFCILCFMHVGGLILMERRMRFEINFWFKAYLIGVGILLVI
SVILLWRQPQANTEKLTFTAPLMPIVPTLSIYVNTYLMSKLDKATWIRFVV
WLLLGLLVYMCYGLRHSKEGKNRFIAAEKKEKISKS 

BtAPC14 MTSRNATDVKAKLPVEVDDEKVQLKRKITLPNGVALIVGTIIGSGIFVSPT
GVFQYTGSVGSSLVIWTLCGIFSTIGALCYAELGTCISRSGGDYAYILEAFG
PLPAFLRLWSALLIIRPTTQAIVAITFAQYAAKPFFPGDCKPPEQAVTILAAA
CLCLLTSINCLSVRWSMQVQSVFTTAKLFALAAIVFFGVGHILLGNTENFD
HAFDGDYNPANIALAFYSGLFAFGGWNYLNFVVDELQDPFKNLPRAIWI
AMPIVTIVYVTANLAYFAVVPAHEMLTSPAVAVSFHLNTKFIKFPTPVNSSL
PHWAQKLTGQRVMEGHPLLKGSKGEGVKGAPYLESVSFGDRMFGQAR
WAVPVFVALSTFGGVNGILFTSARLFVTGAQEGHLPPIFSFIHVKRCTPIPS
LLFTCFMSLLMLCSTNVFVLINYFSQVLWLSVGVCIAGLLYLRHTKPDMP
RPIRVHTALPIMFLICCVFLVSVPVVAEPFNTIVGLLIILSGVPVYYIGIKWK
TKPFALKSAHNDFTVFLQKALFVLSPEESENPVSL 

AaAPC1 
(AAEL003
919-PA) 

MTNEAENQLTGKDTGGGGEKVVLKRKITLVNGITIIVGTIIGSGIFVSPAG
VFLYTKSVGSSLVIWCLSGILSTLGALCYAELGTCITRSGGDYAYLLVAFG
PLVGFLRLWMALLIIRPTTQAIVALTFAQYAVKPFFPECDAPDNSVRLLAA
VCLCFLTAINCISTKWAMKIQNVFTMAKLTALISIILAGVWYLATEKTENF
ENAWEGDYALSSLAYASYSGLFAFGGWNYLNFVTEELENPYKNLPRAIW



IAMPLVTGIYVLVNLAYFAVVPRHDMLASIAVAVNFGNRVFGPVAWLIPVF
VAMSCFGGVNGILFTSARLFSTGAQEGHLPAWFSLVHVNRQTPIPALIFTC
VTSILMLMTPNVVALINYFSQILWLSVAACIAGLLWLRVTKPNMPRPIRVN
LALPIIFLTCCMVLVLLPSFSEPMNLIIGMAITLSGVPVYYVCVVWNKNKN
RSRNVLMQWIERGCQILFNAAFVDCHHDRKNDRELSDMQTSIVDEKNV
SE 

AaAPC2 
(AAEL014
161-PA) 

MAKIAAGDALAPVEGFGEAPRSRVSTGASSRLRAEQSDSDDGGIKLKKE
LGLMDGVAIIVGVIVGAGIFVSPKGVLLYSGSIGQAIIVWILSGVLSMVGA
LCYAELGTMIPKSGGDYAYIGEAFGPLPAFLYLWVALLILVPAGNAITAITF
AQYLLQPLWPTCEPPYESVRLLAALITCLLTAINCYNVKWVTRVTETFTG
MKVGALLVIVAAGAWYLFSGNTELLENPFENSKIQPGFIALAFYNGLFSY
SGWNYLNFVTEELKDPYRNLPRAICISMPAVTIIYVITNIAYFAVLPPDEML
SSQAVAVTFADKMLGFMAWVMPLFVACSTFGSLNGAIFASSRLFFVGARN
GHLPAAISLINVNCLTPIPSLIFLCLLTLLLLFIRDVFSIINYVSYVEILFIFISV
AGLLRLRKKHPDAKRPIKVSLIIPIIFLLTAGFLVIFSVFESPTEVAIGTLIIVL
GIPVYYITIHKPLEWLAQTSQRINNVCAKLFLCMPNTEKND 

AaAPC3 
(AAEL008
406-PA) 

MTVVKAAPTSGGLKREMGLMSAINVIISVMIGSGIFVSPTAALKYSGSVG
FCLVVWAVCGIISLLGALCFAELGTVVPRSGAEYAYLIEAFKKTNKFWGP
LPSFICAWVYVVVLRPAEIAVIILTFAEYSILPFSNLLGLKSLPEEDLHNLIK
LIALLGLGVITYINLSSVKLYVTINNIFGFCKVFACLIVIFGGIYQLAIGNTE
NLSRGFAGTNFSPGHIALAFYNGLWAYDGWSSVTTITEEIKRPEVNIPRSIII
AVPIITGLYVFMNMAYMTVLSPEEMIQSEAVGLDFGDRVLGSFSFLIPLGV
ALSTFGCALSIQFGVTRLCYVASQEGQMLEPLSYIHVRRATPTPAVAMQGI
LAFAFILVGNIEELIELASFLIWFFYGSAFIALLTLRKTQPDTPRPYKVPLFV
PIFALGVSIFLSVVPIIAEPSPKYFFAVAFILSGVAVYTPFVYYKIRPKWMNK
LTYLIQVLFEAVPTAEKFE 

AaAPC4 
(AAEL009
358-PA) 

MPSARRMILGHVMSGLCSKMNRTKQLPADLMETPLNRCLNTFDITLLGI
GHMVGAGIYVLTGTVAREMAGPGIVLSFILAGMVSMLAALCYAEFGTRV
PKAGSAYVYTYVSIGEFWAFVIGWNIILEHMLGAASVARAWSGYVDSML
GNIVANTTMEITGEMHEKLLAKYPDFLAFGVCMSYAIALAAGVKATAMI
NSILTTVNVVVMSLVVVLGFWYATPANWSLPEQGFLPFGFGGVLAGAAT
CFYAFVGFDSIATSGEEAKNPNVSIPLATILSLCVVTIGYVLVSAALTLMIP
YNEINPAAALPDAFGTRGIAWAKYAISTGAICGMTTTLLGSLFALPRCLYA
MASDGLLFSCFGKVNTKTQVPLLNLAVSGLCSALLALLFDLEKLVEFMSI
GTLLAYTIVSASVIVLRYRPISVEETVHLAPDTPGTDEEENPSSSSQSSAVD
PSSPTSEMIEIALAGRLRPQFRWLEPILGRCEPGVACSGAVLLFCVLSVAVC
FQLEVSWDELYDGTWWALGLYGFLLFCLVACIVVISAHHQNTRGLQFKV
PLVPYIPALSIFCNIELMVHLSFLTWLRFFIWLSIGMLVYFLYGIRNSKEGEL
GTSYSMLMSTQEAIRGWGATHSAGLSGGTRVTVTKIVKGRVSRKSVDKQ
AIIDDDDDDS 

AaAPC5 
(AAEL009
362-PA) 
 

MSTPSCWKILTRKKILSIEADGAADNGKLGRILNTYDLTALGVGATLGVG
VYVLAGHVSKDQAGPSVVLSFLIAAAASFLAGLCYAEFGARVPKSGSAYI
YSYVCIGEFMAFVIGWNLMLEYIIGSASVSRGLSLYIDTLANDTMKIRFRE
IAPMEWDFMSSYFDFFGFSVAILLGVALAFGLKKSTMVNNFFTVLNIGIVL



FVIIAGALNADISNWNVNPANVSTIYNVGEGGFFPFGFEGTLRGAATCFFG
FVGFDCIATTGEEVKNPRKAIPRAILLSLCTIFLAYFGVSTVLTLMWPYYK
QDVNAPLPFVFNEIGWTYAKWTVAIGGIIGLVASLFGAMFPQPRIIYAMAQ
DGLVFKALGKVSSRFKTPVFGTLCAALLTGTMAGLFDLKALVNMLSIGT
LMAYTVVAISILILRFSEAPQTASIPSTSKQVFESSNLLRSGGRLTGSAFMR
QLFNISCVRIPSHASTSVVGVLVTLYCLVSLALSLTIFYAKQPLYDMEPWA
LTLAGTLLGLLLLILLLMSIQPRETAEAPFKVPFVPLLPAISIFVNIYLMLML
DVYTWIRFGIWMGIGLALYAFYGFRNSYRDVYSCRPGWTKLKYGH 

AaAPC6 
(AAEL002
063-PA) 

MTVVKAAPTSGGLKREMGLMSAINVIISVMIGSGIFVSPTAALKYSGSVG
FCLVVWAVCGIISLLGALCFAELGTVVPRSGAEYAYLIEAFKKTNKFWGP
LPSFICAWVYVVVLRPAEIAVIILTFAEYSILPFSNLLGLKSLPEEDLHNLIK
LIALLGLGVITYINLSSVKLYVTINNIFGFCKVFACLIVIFGGIYQLAIGNTE
NLSRGFAGTNFSPGHIALAFYNGLWAYDGWSSVTTITEEIKRPEVNIPRSIII
AVPIITGLYVFMNMAYMTVLSPEEMIQSEAVGLDFGDRVLGSFSFLIPLGV
ALSTFGCALSIQFGVTRLCYVASQEGQMLEPLSYIHVRRATPTPAVAMQGI
LAFAFILVGNIEELIELASFLIWFFYGSAFIALLTLRKTQPDTPRPYKVPLFV
PIFALGVSIFLSVVPIIAEPSPKYFFAVAFILSGVAVYTPFVYYKIRPKWMNK
LTYLIQVLFEAVPTAEKFE 

AaAPC7 
(AAEL010
988-PA) 

GTSSVARGMSGYIDELAGKKISTALKETMGMNVDFLSDYPDFFSFVVVLI
LAALLAYGVKESTLMNNIFTGVNLCVIAIVLVAGGMNCDPANWMIKPED
IPKGIDAGVGGFAPYGFAGIMAGAAKCFYGFVGFDCIATTGEEAKNPSRN
IPLAIVISLIIIFLAYFGISTVLTMALPYYLQNPDAPFPHLFEQLEWHAIKWI
VSIGAIFALCTSLLGAMFPLPRVLYAMSTDGIIYKKLRTVHPKTQTPVLATI
LAGLLAATMAMLFNLQQLIDMMSIGTLLAYTIVAVSVLVLRYEDQTLMQ
SATVTIPNVFRQVFNVDKLKSPTTLSSSIVKFGICIFGTIFIQINGISSTDELS
AEYPGTLAAISVLGACMVFLIIVTALQPTENTKLTFKVPLVPLLPMLSVFF
NLYLMFQLDAGTWVRFAVWIVIGYLIYFMYGIKHSVE 

AaAPC8 
(AAEL002
525-PA) 
 

MVLKQRGAAIELHSPTEDVLVSPGTESLPPIENGATAGSGTIDGGGGNERV
KMKKELGLLEGVAIILGIIFGSGIFISPKGVLQEVGAVGTSLVIWVTCGLLS
MIGALCYAELGTAIPKSGGDYAYIYEAYGPLPAFLYLWDATVIFVPSTNAI
MGLTFASYVFQPLFAAGCSVPTIGLQLFAAVTICLLTYINAYDVRVTTKMQ
NVFMFTKIGALVLVIIVGVVWMSLGGTENFENAFENTETDPGKLAVAFYS
GIFSYAGWNYLNFMTEELRDPYKNLPRAIYISLPLVTGIYVLANMAYVAV
LSPQQILSSDAIAVTFAQKAMGWGAFVMPILVAISAFGGLSVHIMTSSRMC
FVGARNGHMPEILSHINVNRYTPMPSLVFLCLLSLLYLFISDVYVLITYSSI
VESFFIMLSVSAVLYFRYTRPDINRPIKVQLWVPTLFVIICAFLIVVPCYVAP
YEVGMGVLLTLAGIPVYYVGVAWKNKPESFENVLRRATQFCQKMFMTA
KEENDDEE 

AaAPC9 
(AAEL011
654-PA) 

MKFSIPLPGGGTGLTLFSKLVRTKDLRKLQGEDPKSTKPKLTKCLTTLDLT
SLGVGSCCGTGMYLVAGMVARNIAGPGVVLSFIIAAIASIFSGACYAEFGV
RVPHTSGSAYMYSYVSVGEFVAFVIGWNMILEYLIGTSACACALSASFDS
LSGGAISRSIASAVGTIFGRPPDFIAFGITLMMTFVLALGASKSVLFNNVLN
TVNLASWVFILTAGMFYVDTATWSEHEGFLPYGWSGVFTGAATCFYAFI
GFDIIATTGEEAHNPQKSIPKAIVGSLVIVLFVYVTSSFILTLTVPYDHIDTG



SALVQMWTYVGAPKCRALVALGATAGLSVAMFGSMFPMPRVIYAMAQD
GLVFRMLSQLWTRTGVPGLATIGSGLAASLVALTVRLEVLVEMMSIGTLL
AYTLVSTCVLVLRYQPHSTTLVDLLPAQLRTPQPPSTPDPTTQQRVKGNVL
VKKITRGSPDSDDSFADDSPDGFMGRDDQFLVSDKSENKFYGAVHGAPQ
GGSNPFTLWGFSYIGRKIEQYSYLCPGLFPWVNPGPATHESGMFVTKMV
GLMYACIFFLDLFMAIGITGTFFSLVYTALVLGILGILLIISRQPQNRYALPF
LTPGLPFIPTIAITVNIYLIFKLSILTLVRFTVWMSLGLIMYFYYGITHSSLEN
PSEEFELTVDGNGQQPPSGQKTNLKVPSQSNHREQTAVWDRHGYENRM
ATNDDGSELQWGTSNSSWNPSDAWGDTTIYDPPRQQQPPVPQRSSHQYE
STNIFQPPPTQQRPEAKKDGFGMFYQETPSYPTWDD 

AaAPC10 
(AAEL002
557-PA) 

MEDDSLKKDIRKDSVKSATSNGTAGGGDGEITLKPKMTLVNGVTVIVGSI
IGSGIFVSPTGVLINTGSVNMSLIVWVLSGLFSMVGAYCYAELGTMIKKS
GADYAYIMETFGPFLAFIRLWIECMIVRPCSQAIVALTFSVYVLKPFFPECQ
PPDDAARLLAVCCILVLTFVNCWDVKWATAVQDIFTYAKLLALFIIIGAGA
YFLFKGNTEHFTFENTKTEVTSLALSFYSGLFAYNGWNYLNFIIEELKDPV
KNLPRAIAISCTLVTVVYVFTNVSFYTVLSPEEVLGSQAVAVTFADRVFGM
FAWTIPVFVALSTFGAVNGILLTSSRLFYAGACEGQMPEILTMIQIQRLTPTP
AVLIMALLSMVYLTVSDIFALINYVGFATWLSIGVAVLCLPWLRWAQPNL
ERPIKVNLIFPIFYLIATVFVTVVPMIASPVETGYGLLMILTSIPVYCIFIAWR
NKPKWFNHTMGGFTQSLQKLMMVVRPKQK 

AaAPC11 
(AAEL012
129-PA) 

MEDSVYSKLSFNDLSYFVPGIGHMVGAGIYVLTGTVAREMAGPGIVLSFI
LAGMVSMLAALCYAEFGTRVPKAGSAYVYTYVSIGEFWAFVIGWNIILE
HMLGAASVARAWSGYVDSMLGNIVANTTMEITGEMHEKLLAKYPDFLA
FGVCMSYAIALAAGVKATAMINSILTTVNVVVMSLVVVLGFWYATPANW
SLPEQGFLPFGFGGVLAGAATCFYAFVGFDSIATSGEEAKNPNVSIPLATIL
SLCVVTIGYVLVSAALTLMIPYNEINPAAALPDAFGTRGIAWAKYAISTGA
ICGMTTTLLGSLFALPRCLYAMASDGLLFSCFGKVNTKTQVPLLNLAVSG
LCSALLALLFDLEKLVEFMSIGTLLAYTIVSASVIVLRYRPISVEETVHLAP
DTPGTDEEENPSSSSQSSAVDPSSPTSEMIEIALAGRLRPQFRWLEPILGRC
EPGVACSGAVLLFCVLSVAVCFQLEVSWDELYDGTWWALGLYGFLLFCL
VACIVVISAHHQNTRDLQFKVPLVPYIPALSIFCNIELMVHLSFLTWLRFFI
WLSIGMLVYFLYGIRNSKEGELGTSYSMLMSTQEAIRGWGATHSAGLSG
GTRVTVTKIVKGRVSRKSVDKQAIIDDDDDDS 

AaAPC12 
(AAEL012
128-PA) 

MDKFFKALCRKKPNDDDGSHSKLARVLTLLDLTGLGVGSTLGLGAYVLA
GSVAYEQAGPGVVVSFVIAAVAAAIAGLCYAEFAARVPKAGSAYIYTYITI
GEFAAFTIGWNLMLEYIIGTASVARGLSGYIDALIDHRMEKALQSIVEFRV
SFLGKHPDIFSFFVVLTITALLAYGVKESTVLNNIFTGVNLMVIVVVLISVG
TKVNPDNWNIKPEDIPEGVKGGVGGFMPYGLAGVMAGAAKCFYGYVG
FDCIATTGEEARNPSRNIPLAIIFSLLIIFLSYFGVATVLTMALPYYNQDPKA
PFPNLFNGLGWQEIKWIVSIALVTCIVSAILVNAQDYLSAQYPLNLTILTIL
AMSILILFLVIACQPTEESKITFKVPLVPFVPMLSILVNIYLMFQLDVNTWIS
FSIWLLVGFVIYFTYGIRHSVLGSGSQTLSESQLENPFCMVGLEKA 

AaAPC13 
(AAEL012

MRQGGRIDRFWIALTRKKRNEDDGSDSQLARVLSLLDLTGLGVGSTLGL
GVYVLAGSVAYEQAGPAVVISFLVAAVASAIAALCYAEFAARVPKAGSAYI



131-PA) YSYVSIGEFAAFTIGWNLILEYVIGTSSVARGMSGYIDELAGKKISTALKE
TMGMNVDFLSDYPDFFSFVVVLILAALLAYGVKESTLMNNIFTGVNLCVI
AIVLVAGGMNCDPANWMIKPEDIPKGIDAGVGGFAPYGFAGIMAGAAKC
FYGFVGFDCIATTGEEAKNPSRNIPLAIVISLIIIFLAYFGISTVLTMALPYYL
QNPDAPFPHLFEQLEWHAIKWIVSIGAIFALCTSLLGAMFPLPRVLYAMST
DGIIYKKLRTVHPKTQTPVLATILAGLLAATMAMLFNLQQLIDMMSIGTL
LAYTIVAVSVLVLRYEDQTLMQSATVTIPNVFRQVFNVDKLKSPTTLSSSI
VKFGICIFALLVCAVCTILVLATDELSAEYPGTLAAISVLGACMVFLIIVTA
LQPTENTKLTFKVPLVPLLPMLSVFFNLYLMFQLDAGTWVRFAVWIVIGY
LIYFTYGIKHSVEGAIAKQAAVNGNGITIVKNGIDNNAFDGSNDKFVSTV
PAENPRKSSKNSYSLNNE 

AaAPC14 
(AAEL003
387-PA) 

MACGLLSLLGALAYAELGTMNTSSGAEWAYFMDAFGAWPAFLFSWVST
LVLKPSQMAIICLSFAQYAVEAFVAECDPPLTVVKMVAILAIVSILFVNCYS
VNLGMAVQNIFTSAKLVAVLIVICGGAYKLFQGNTQHLQNAFSGPTPSLG
AIATAFYTGLWAYDGWNNLNYVTEEIQNPSKNLPRSIIIGIPLVTLCYALIN
VSYLAAMSATEMIESEAVAVTFGNRILGALAWLMPLSVTISTFGSANGTLF
AAGRLCFAASREGHLLDILSYVHVRRLTPAPGLIFHSLIAGAMVLYGTIDS
LIDFFSFTAWIFYGGAMLALIVMRYTKPNYPRPYKVPLIIPILVMVISGYLV
AAPIIEKPQIEYLYAVVFIFAGLIFYVPFVHWGYHPKFMDNFTLFFQMLFE
VVPTTSMAMFD 

AmAPC1 
(XP_00655
7900.1) 

MPSVRRMILGHVMSGLCTKMNRTKKLQGDLLETPMKRCLSTFDITLLGI
GHMVGSRIYVLTGTVARDTAGPGVVLSFLLAGIASLLAALCYAEFGARIP
KAGSAYVYTYISVGEFWAFVIGWNIILEHMIGAASVARAWSEYVDSLAG
GSISNYSRRIMHGYTMAEPLGSVPDVLAAALCLFYAMLLTLGVKSSATV
NSLLTLVNLGVMGLVIGLGFAYAKLSNWSCEHGGFLPYGFTGVLAGAAT
CFYAYVGFDSIATSGEEARDPAYSIPRATLFSMTIVTVGYVLVGAALTLVIP
YWKINPTAALPEAFSSIGIPWAKYVISIGALCGMTTTLFGSLFSLPRIMYA
MANDGLLFGFLGHINNRTQVPVLNLAISGFLSALIALLFDLQHLVEFMSIG
TFLAYTIVSASVIILRYRPEKVTPSPSNAGTPSSLTSPPTEGADSNSDCNSVT
SAESELLDLSEGTGKLKSRYIWLANFLGSCKPGDVVTGSVMIYTAGCISL
CFLFILISQTYFAPALWDYFVLANVILLLIGSLFVIIAHQQSPPTGKFRVPM
VPVIPALSILFNIGLMFHLSLLTWLRFLVWMVVGMLIYFLYGIHYSKEAAS
PNSYSILMATSEAGRGAKWGATLRVNQKSDKVPILNEEDFVH 

AmAPC2 
(XP_00655
8911.1) 

MKLELMDREKGLELFGKFIRTKNVESLQDDQEKTGPEPLHPTDSKQKLQ
KCLTTLDLTSLGVGSCVGTGMYLVAGMVARSVAGPGVVISFIIAAIASIFS
GACYAEFGVRVPHTTGSAYMYSYVTVGELIAFIIGWNMILEYLIGTSACA
CALSACLDALTDGAVSGAIANSVGTIFGRPPDFLAFVITILMMLLMAAGV
KKSLVFNNVLNAINLAIWVFVMTAGMYYVDIDNWNEHGGFFPYDWSG
VFTGAATCFYAFIGFDIIATTGEEATNPKRSIPLAIVSSLIIILTAYVTSSMML
TLIVPYDEVDQDSALVEMFGQVGAYKCKYIVAVGALAGLTVSMFGSMFP
MPRIVYAMAQDGLIFKSLSQVWPITGTPAIATLTSGVCAAMAALLIQLEV
LVEMMSIGTLLAYTLVSTCVLILRYQPHSTNLVELLPQSLRTPCRSPTKEN
QGNGQAAQSDLAAANSGQRIMVRRVRRCNSSSPDSDDTYGAEEDEVGL
GKDDQYLVSDRTENKFYGSVHAAAAASSCGSTHQYPGNTPIIGPPLNYL



QRRLQAAQYLCPAIFPWVDRGPATEASGRYVMKLVGILYLLIVIFDLIVVC
GMGHMGTFTTLLMFAFLFAIIGILLAISRKPQNRNSVMFMTPGLPFVPAIA
VTVNIYLIFKLSILTLVRFTVWMILGFIMYFYYGIKHSTLEERNASDNLEET
VSAGNIELTVTDTQKQQQQQQPSYTTTDRSIYESQQLDAFGQPVFGSTNF
GGTPSQRPVISGQSSLFIDQESFPTWDD 

AmAPC3 
(XP_00656
0702.1) 
 

MRNTYGTFGRMSKSGSIKDGEKGPYDPVPSTDKGNDEIKLEAKMSLLNG
ITVIVGSIIGSGIFVSPTGVLKYTGSVNASLLVWTASGIFSTVGAYCYAELG
CMIRKSGADYAYIMETFGPFLAFIRLWVECMIVRPCSQAIVALTFSVYVLK
PVFPDCAPPDDATRILAACCICILAFINCWDVKWATRVQDIFTYAKLLALFI
IIFTGAYQLFTGHTEYFTFDNTKTEVTSIALSFYSGLFAYNGWNYLNFIIEE
LKDPVKNLPKAIAISCVLVTTVYVFANMAFYTTLSPVEVLGSEAVAVTFA
NRLFGMFAWTIPVFVALSTFGAVNGILLTSSRLFYAGACEGQMPEILTMIQI
SRLTPTPAVLCMTLLSMLYLCSSDIFALINYVGFATWLSIGVSVLCLPWLR
WSQPNLSRPIKVNLFFPIIYILATLFVTIVPMYASPVETGYGCLMILSSIPVY
FIFIAWKNKPKFFQKGVGAVTKTLQKMMVVVGPKTK 

AmAPC4 
(XP_00656
8546.1) 

MYEVTVGHDPQTSNGNQSQQQLQGSGWNGIPETTLVSRSIRSNGNSNG
WNPITSPFQRQPEQQQLHERKQKEIKSGDLGDDEDGGGGGGGLEGTDPE
ENNSVHLKRRVGLVSGVALIVGTMIGSGIFVSPSGLLVRTGSIGISFLVWTA
CGMLSLCGALAYAELGTMNTSSGAEYAYFMDAFGAPPAFLFSWVSTLVL
KPSQMAIICLSFAQYAVEAFAADCDPPEEVVKIVALLAIILILLVNCYSVNL
ATGVQNAFTAAKLIAILVVIAGGSYKLIQGNTQHLKGAFDTFDGSTVNIG
RLATAFYTGLWAYDGWNNLNYVTEEIKDPSKNLPRSIMIGIPLVTLCYALI
NVSYLAVMSPSEMIESEAVAVTFGNRILGVMAWLMPLSVAISTFGSANGT
LFAAGRLCFAASREGHLLDCLSYVHVRRFTPAPGLIFHSLVAGAMVISGNI
DSLIDFFSFTAWIFYGGAMLALLVMRRTRPNHPRPYKCPLIIPVLVLGISAY
LIIAPIIDKPQIEYLYAAGFILAGMLVYLPFVKYGYVPKFMEGVNAFLQML
LEVAPTAAAFD 

AmAPC5 
(XP_00657
0076.1) 

MASRLWKALSRRRIDENLENKSELARVLGLFDLTALGVGSTLGLGVYVL
AGSIAKETAGPAVCISFLIAAIASGFAGMCYAEFASRVPKAGSAYVYSYVT
VGEFIAFIIGWNLILEYIIGTASVARGLSNYLDALIGNVISETLHSLMPISVS
FLSEYPDFFAFTVVILLIILLSVGVKESSILNNIFTVINLMTILIIIIAGSIKADP
ANWRISINDIPESEQQHAGSGGFMPFGISGVMIGAAKCFYGFVGFDAVAT
TGEEAKNPQRNIPIAIVVSLIIILMAYFSISTVLTMMWPYYDQNADAPFPY
VFDKIGWPTVKWIVNIGAAFALCTSMLGAMFPLPRILYAMGNDGIIFKRL
ANVHPKTMTPIFGTVVSGLFTGIMTLIFNLQQLIDMMSIGTLLAYTIVAISV
LILRYQGKECTSNTQSITPIDGYKLTPMNILKQIVNLQNQKEVTEMSIKVA
KYSIAILCVVIFITAFFISYVDTEVFGKNVIESVILIILVNILLLIIIIIARQPVHE
TDLAFKVPLVPLLPCCSIFINLYLMLQLDAFTWMRFSIWMVIGLTIYFFYGI
SHSEQGKKDKIEAEMIKRKYADQVRIVTRF 

AmAPC6 
(XP_00657
0492.1) 

MKLSKFYWMMFITCYLSFSHALECYVCTDQEGNKEKCLKSTKICEQHQ
DTCLTEIKWGSTPYWSQGAKKQYYVSKRCSTKKECERIKRANMDDCTYI
WYQDWKCSDCCQGDKCNYYVISMIWKLKTLYKMFSRKKEVDYSQDTR
LARCLSTLDLTALGIGSTLGVGVYVLAGSVSKTIAGPAVIVSFAIAAIASMF
AGLCYAEFGARVPRAGSAYIYSYVTMGEFTAFLIGWTLILEYVIGSASVV



RGLSTYVDALFNNTMRNAFETAAHIDIDHLSSYPDFFAFGITLIFSAALAF
GAKESSVANNFFTLTNLSVVLFVIIAGSLKANINNWKTKPTCTTENCKYG
NGGFMPYGIAGVISGAATCFYGFIGFDCVATTGEEAKDPQKSIPIAIVASLT
VVFLSYFGVSTVLTTVLPYFEQNEDAPFPELFDRIGWNWAKWLVTIGAIC
GLCSSLLGAMFPLPRIIYAMASDGLIFEWMGKVSSRFHTPLMGTFSAGILT
GLLAAIFELTQLVNMMSIGTLLAYSIVATCVLILRYEESEAYQKKGDRDPR
TLKFIARQLINANGLNHSTKLTSQIVTYLVVCYVILCICIGITISIFTDEIMN
GKITLIVPLTILLLALVVILVFIYLQPTSGKNLAFSVPLVPFLPAFSIIINIYLM
MMLDKMTWIRFLIWMTVGLGIYFFYGVWHSKMRKDKHTKLPENGYNE
DTWKTNDSSMHK 

AmAPC7 
(XP_39307
1.3) 

MKLELMDREKGLELFGKFIRTKNVESLQDDQEKTGPEPLHPTDSKQKLQ
KCLTTLDLTSLGVGSCVGTGMYLVAGMVARSVAGPGVVISFIIAAIASIFS
GACYAEFGVRVPHTTGSAYMYSYVTVGELIAFIIGWNMILEYLIGTSACA
CALSACLDALTDGAVSGAIANSVGTIFGRPPDFLAFVITILMMLLMAAGV
KKSLVFNNVLNAINLAIWVFVMTAGMYYVDIDNWNEHGGFFPYDWSG
VFTGAATCFYAFIGFDIIATTGEEATNPKRSIPLAIVSSLIIILTAYVTSSMML
TLIVPYDEVDQDSALVEMFGQVGAYKCKYIVAVGALAGLTVSMFGSMFP
MPRIVYAMAQDGLIFKSLSQVWPITGTPAIATLTSGVCAAMAALLIQLEV
LVEMMSIGTLLAYTLVSTCVLILRYQPHSTNLVELLPQSLRTPCRSPTKEN
QGNGQVNYGKELRPDQLTTALNSVQAAQSDLAAANSGQRIMVRRVRRC
NSSSPDSDDTYGAEEDEVGLGKDDQYLVSDRTENKFYGSVHAAAAASSC
GSTHQYPGNTPIIGPPLNYLQRRLQAAQYLCPAIFPWVDRGPATEASGRY
VMKLVGILYLLIVIFDLIVVCGMGHMGTFTTLLMFAFLFAIIGILLAISRKP
QNRNSVMFMTPGLPFVPAIAVTVNIYLIFKLSILTLVRFTVWMILGFIMYF
YYGIKHSTLEERNASDNLEETVSAGNIELTVTDTQKQQQQQQPSYTTTDR
SIYESQQLDAFGQPVFGSTNFGGTPSQRPVISGQSSLFIDQESFPTWDD 

AmAPC8 
(XP_39314
4.3) 

MASRLWKALSRRRIDENLENKSELARVLGLFDLTALGVGSTLGLGVYVL
AGSIAKETAGPAVCISFLIAAIASGFAGMCYAEFASRVPKAGSAYVYSYVT
VGEFIAFIIGWNLILEYIIGTASVARGLSNYLDALIGNVISETLHSLMPISVS
FLSEYPDFFAFTVVILLIILLSVGVKESSILNNIFTVINLMTILIIIIAGSIKADP
ANWRISINDIPESEQQHAGSGGFMPFGISGVMIGAAKCFYGFVGFDAVAT
TGEEAKNPQRNIPIAIVVSLIIILMAYFSISTVLTMMWPYYDQNADAPFPY
VFDKIGWPTVKWIVNIGAAFALCTSMLGAMFPLPRILYAMGIMTLIFNLQ
QLIDMMSIGTLLAYTIVAISVLILRYQGKECTSNTQSITPIDGYKLTPMNIL
KQIVNLQNQKEVTEMSIKVAKYSIAILCVVIFITAFFISYVDTEVFGKNVIE
SVILIILVNILLLIIIIIARQPVHETDLAFKVPLVPLLPCCSIFINLYLMLQLDA
FTWMRFSIWMVIGLTIYFFYGISHSEQGKKDKIEAEMIKRKYADQVRIVT
RF 

AmAPC9 
(XP_39377
7.2) 

MEQVGKKGNEKIALKRELGLFSAVGMIVAVMIGSGIFVSPTSALERSGSV
GLCLIVWISCGLLSLLGALAFAELSTVVPRSGAEYAYFIEAFSPLHQYAGQI
PAFICSWVYVMVLRPTEVAVIMLTFAEYSVQPFSGYLENLSEEWMFRLKK
LIAILALGLITYINLTSVKLYVKVQNIFTVCKIVACIFVICGGIWWLCTGHT
ELLEKPFHGTTTSAGNVALAFYSGLWAYDGWTSAAIVTEEIQKPEINILRS
ILIGVPLITILYVSMNLMYMAALTIPEMVRAPAVAVLWAKKVLPSWLGFVI



PLGVAISTFGCSLSIQFGVSRLCYVAGREGHVPRVFSFVHIEKMTPAAAVA
FQGLLTLLYLLTGDIIALIEFASFLTWVFYGFAMLSLIIMRRTKPNASRPYAV
PILVPWLILGVSIFLAVTPIVHEPTPKYLFALLFVLLGILVYHTYVYKKVKS
SLATKITYLIQVLCLVVAPDKED 

AmAPC10 
(XP_39540
4.2) 

MPDKVAPAEKQVLKTAKTVNSDNKAVKLKKELGLLDGVAIIVGIIVGAGI
FVSPKGVLENSGSVGQALIVWIFSGVLSLIGALCYAELGTMIPKSGGDYA
YISDAFGPLPAFLYLWVALFILVPTGNAITALTFAQYILQPVWHGCIPPYAA
VRLLAAVITCLLTAINCYNVKWATRVQDIFTGTKIFALLIIMVAGFWWLCM
GHTENFRHPMNGTNTQPGYIALAIYSGLFSYSGWNYLNFVTEELKDPYK
NLPKAICISLPLVTIIYVLANIAYFVVLTQDEILASNAVAVTFSDKLLGVMS
WIMPVFVACSTFGALNGAIFASSRLFFVGARNGHLPAAIALINVQNLTPTP
SLIFLCIITLALLIIEDVYVLIYYVSFVEALFTTLSVSGLLWLRYKSPNRVRP
IKVSILLPIIFFIICAFLVIFPCYVSPWEVGVGVIIILSGIPMYLIFIYWEKKPK
WLIQSSHNFNMICAKLFMCVQEERSD 

ApAPC1 
(ACYPI088
688-PA) 

MRNSLSNHTLYQTLCRKKTFTEDVEPGKEKLKRVLNIFDLTALGIGATLG
CGVYVLAGTVAKSIAGPAVVLSFIVAAIVSSFSGVCYAEFAGRVPKAGSAY
IYSYVTVGEFIAFFIGWTLYIEHTIGTASVAKAMTNYLDALLGDPQKRYFK
KHFPMHVDFLGEYPDFASFFFVMFIALIVAWGVKKSSTLNKAFTLLNLLT
LGTVVVSGFFLG 

ApAPC2 
(ACYPI083
161-PA) 

MYTCFIFSFTELTTAIPHAGGPFAYSRRAFGETGGLIAGLATLIEFVFAPPAI
AMAIGAYLNVQYPDLNPKTAAVGAYLVFMTLNILGVKLAAMFELVVTVL
AVLELLVFMGVVSPGFSIANFAANGWAGSDHFGMPALSGIFAAIPFAIWFF
LAIEGAAMAAEEAKDPKRTIPKAYITGILTLVVLAIGVMLLAGGAGDWR
KLSDINDPLPQAMKMIVGEHSNWMHMLVWIGLFGLVASFHGIILGYSRQ
FFALARAGYLPQGLAKLSRFQTPHRAIIAGGVIGIAAIYSDGLINLQGMTL
TAAMITMAVFGAIVMYLMSMLSLFKLRRTAPDMERSFRAPGYPIIPGIALV
LSLVCLIAMLWFNPVIGGLFVGIMLVGYIYFLATKTQRQNAPQDAMLMG
E 

ApAPC3 
(ACYPI003
923-PA) 

MAVGKKLNRKKTMAGVVRESSMLDRVLTTTDLTALGVGSTIGVGVYVL
PGALSKYVAGPAVVVSFFIAAVASVFAGLCYAELSSRVPRAGSAYSYAYIA
VGELAAFIVGWNLLLEYTIGGASIARGMSLYIDALTNKTMETAFRGLYEIE
LPYLSEYFDFFAMFIVLLFSVALACGLKDSVRLNNLFTLLNCAIMVIVIVG
GSFHIDFKNWSLPKAEVPNWAGEGGFWPYGLQGALQGAATCFYGYVGF
DCIAASGEEVKNPQKSLPLAIVLSLFIVFLAYSGVSAVLTLMIPYYAQDAN
MPLSHAFDVIGWTSLKWIIGVGAVFGMCACMFGSMYPLPRILYAMSNDG
LIFKSLGKVHPRFKTPFFGTIFAGIITGFFAALLNLQQLVDMMTIGTLLVYV
MVAVCVLYTRYQEQSDMDYDILADEYIESTALVTIKVQHTKKQILKQLFN
FHKFVRANSLSSYVASLQTTCFTIVCLPLGLYLSHWYELNSTHWIIVQVLV
GVMILQLVSIAMQPTSKTPVAFKVPLVPLTPALSIFINIYLMFFFDIYTWTK
FIIWMIIGFAIYFGYGITHSKENNPEINIVNSSQSKTSLNID 

ApAPC4 
(ACYPI006
356-PA) 

MLRNLQTSHGFNNNNDTNDDDGGDGDGETAGNGKNMLARKLSTKGDT
LYLERRVGLFSGVALIVGTMIGSGIFVSPTGLLIRTGSIGLSFVIWAACGAM
SLLGALAYAELGTMNPSSGAEYAYLMDAFGPMPAFLFSWISTLILKPSQV
AIICLSFAKYAVEAFVDECGSSDFVVKIVAVLSILIITYINCYSVNLATGVQN



AFTAAKLVAVFVVVAGGVYKIIQGRTEHFRNYFENTTTSMGDVATAFYSG
LWAYDGWNNLNYVTEEIKNPSKNIPKAIYISIPLVTMCYLLVNVAYLTIMS
PDEIVRNEAVAVTFGIRALGSIAWVIPLSITISTFGSANGTLFAAGRLCFAAS
REGHLMHVLSYIHIKKLTPMPSIIFHSIITIVMVASGTINSLIDFFSFTAWIFY
GSAMLALLVMRYTRPDVPRPYKVPIIIPLIIFVISLYLVVAPIIDKPQVEYLY
SVMFMIAGMIFYVPFVRLGYKFRIIDRWTVIIQLLLQVAPTKLVLPE 

ApAPC5 
(ACYPI279
09-PA) 

MWPYYLQDSEAPFPYIYQQLEWPIVEWIVTIGAVFALCTNMIGTLFPLPRI
LYSMASDGLLFHIFSKIDPKTKTPFWGTFICGAFAATLSSIFNLQQLMDMM
SIGTLMVYTLVCTCVLILRFRDDDSEQCNVRDNADRCCAPLMGQLSSIFN
GSNLQTTTKNTGRISVIIILIYRICHARAGDGSTCSPDTVTFPKKNAAHGR
GIEPASVCVATDALVRSATPSPLFILYVTVLIHYD 

ApAPC6 
(ACYPI005
118-PA) 

MAEFRNYKNDQSLIKTMLRRKKESDLSTEPTKNQLSRVLGLVDLISLGVG
STLGLGAYVLAGEVAVKFTGPAVVLSFAFAAVASALSGLCYAEFASRVPKA
GSAYAFSYVGIGEIVAFLIGWDLILEYSIGCASIARALSGHIDKPFGHPMRE
YLKETFPMHVDFLAPYPDFFSFTSIIMLTFLIAWGMRESSFLNKIFTVVNLL
TVITVVLTGLIKVDTYNWNIPKEDIPLDAKGGEGGFLPFGWSGVFVGAAT
CFYGFVGFDAIATTGEEAKRPTKDIPLAIVISLSIITLSYCSVAIILTLIWPYY
KQDPEAPFPHIYQELGWQALEWIVTIGAVFALCTNMIGTLFPLPRILYSMA
SDGLLFHIFSKVDSKTKTPFWGTLICGTFAAILSSLFDLQQLMNMMSIGTL
MAYSLVCICVLVLRYTNDDSEECKVRDNGRFRVSLMRLLSSSFNLPNSQI
TTKNTGRTSVKIILVYLIVAICFCSSVSIAQTEGKFNMITYAACSVSGVLLL
VLCYSLSRQPQSTNRPTFHVPCVPFVPCLSVVLNIYLMTQLDTSTWIRFT
VWLFIGLLIYLFYGLRNSVERLNQRRILDETYMKQIRYEIQVY 

ApAPC7 
(ACYPI000
537-PA) 

MDGPWYKSADSFTWALTRKKTDELSREKLNRVLTLFDLTALGTGATLGC
GVYVLAGAVAKSIAGPGVVLSFVIAAVVSAFSGLCYAELAGRVPKAGSSY
IYSYVAVGEFTAFVIGWNLIIEYLIGTACAAKAMSNYCDYLLGNPQKRYM
TEYFPIHISFLSNYPDFASFTMIVIIA 

ApAPC8 
(ACYPI061
470-PA) 

MDGLKKRLVQQSSVCFSSIGDLTIGNRYPITKLCNQDTQYGRTVLCTLIDN
NDGDKLINVYLPKSIKLNNDEILEFNSRVKMNTTTSENVKITDSMSTKKR
GSVGLKKQLGLLEGVAIILGIIFGSGIFISPSGVMNEAGSVGVSLAVWVMC
GILSMIGALCYAELGTSIPRSGGDYTYLFEAYGPLPAFLYLWDAMLVFVLS
SICINIGFITFINCWNVKATTKIQNVFMFTKISALVLIIVCGGVYLHSNGFSK
FTNPWQGSVTDPGKLAVSVYSGIFSYSGWNFLNFMTEELKNPYVNLPRA
IYISMPLVTIIYVLANVAYLAVLTPHDMVTTNAIAVTFSHLAMGSFEWVMP
LMVALSAFGGLCVNIMTSSRICCVGARYGHFPTFLSYINVERYTPTPALVF
LNILSLFMLFTSDVNILITYSSIVEAFFTMLSVSSVLWNRWKRPNTNRPIK
VSLWIPITYVIVSLFLIVLPCYVRPFQVGMGVGITLLGIPVYYVCVVWKTK
PAWFQNSLKHVTFTIQKFFVVAKEEKADGVWE 

ApAPC9 
(ACYPI005
006-PA) 

AASVARAWSGFFDSMFDNVIRNTTISVLGELHETLFGKYPDVFAFFVCLL
HACILGVGVKTSSYMNSFLTLVNLGVMAVIVVAGYYYGNSDNWSSDGG
FMPYGTTGIIAGAATCFYAYVGFDSIATSGEEAKDPAYSIPVATIIAMSVVC
TGYVLVSGALTFLVPYWSIVPDAAFPAAFAGLDLNWIKYLVSVGALCGM
TTTLFGSLYSLPRCIYAMADDGLVFKFLAKVNKKTQIPIINLAISAFLCALI
ALFFDLEKLVEFMSIGTLLAYTIVSASVIILRYRPTNRGLVRDSSSLLELPTS



QADSFEMDMGGRLKPSYKFLEPFFGEFEPGYIVCVSIGWFTSSTVVLCVY
IQYWFNIQHVSWIDGIVLTALGTDLILCQFLIEAHEQNSTELPFMVPHVPLI
PSLSIVCNIVLMTNLNLLTWIRFFIWMVIGLLIYFLYGMHHSKENDVTSYS
VLLSSSEAGKTPWGAINKSRKRVKTEDDRKPIIDNEELADNGYYH 

ApAPC10 
(ACYPI009
985-PA) 

MSVPKLPTDFRRDGLALITRMVRTKDLDDLQGESSPTGRFDPHHPTKLK
KCLNTIDLTSLGVGSCLGTGMYVVTGLVARRFAGPAVILSFIIAAVASLFSG
ACYAEFGVRVPNTSGSAYMYSYVTVGEFIAFLIGWNMVLEYLIGTSACA
CALSASLDSLTNGAISASVQNYVGFLGKPDILAAGITLLMMVLLAAGVK
KSLVFNHLMNAINLAAWVFLMSAGLFYVNLDNWTKNDGFLPNGWGGV
FKGAATCFYAFIGFDIIATTGEEAHNPKKSIPLAIMASLVIILVAYVSSSIILTL
IVPYTKIDENAALLDMFVQVGAPRCQMVVAAGAMAGLLVSMFGSMFPM
PRIIYSMAQDGLLFKSLSQIFPLTGTPVVATVLSGVASAVAALVINLDTLIE
MMSIGTLFAYTLVSTCVLILRYQPQTSTVIHFFPETMRSPMNAPKQIVTNG
RVNFVVQDDQKYAYTNQGYGNQTSFYQTQLPLPQQIIPSHQSQRIMVRK
VTRSSPDSDDTYFGDDSEEGRDDQYLVSDRCESKFYGSVHGGSTAGSTA
AAGGFSAASANITRSIKAATYLCPAIFPWVDMGPATEESGMVVLKLVGVF
YVLIIVFDVLLVFVSSESSTFVYILLYALLIAVIAVLGAISRKPQNKQILVFKT
PWVPFVPSFSIAVNLYLIFQLSSMTLLRIVVWVSIGLFVYFYYGIKHSTLEP
RVDEDERIELKMKSQTMTKPQNNQPPAPAKTSANTTSTTANTTTTTTATA
STRVASSTTTAAVVDENKTEPKRPTNLEPLPASNDSNLFVSPSAFPKWED 

ApAPC11 
(ACYPI009
467-PA) 

MNTATPENAKITDSIPEETGDRVRLKKQLGLLEGVAIILGIIFGSGIFISPTG
VMIHAGSVGVSLTVWIMCGMLSMIGALCYAELGTSIPRSGGDYTYLFEG
FGPLPAFLYLWDAMLVFVPTTNAIMGLTFANYVIKPFFPECDNPEQAVRLL
AAAVICFITFINCWNVKATTKVQNVFMFTKISALVLIIVCGGVYMYSNGFS
KFMNPWQGSVTDPGRLAVSVYSGIYSYSGWNYLNFMTEELKNPYVNLP
RAIYISMPLVTIIYVLANVAYLAVLTPHDMETTKAIAVTFGHFAMGSFEWI
MPLMVALSAFGGLCVHIMTSSRMCFVGARYGHFPTFLSYINVERYTPTPS
LVFLNILSLLMLFTSDVEMLITYSSIVEAFFTMLSVSSVLWNRWKRPNINR
PIKVSLWIPITYVILSLFLIVLPCYVKPFEVGMGVGITVLGIPVYYLCVVW
KTKPVWFQNSLKHVTFTIQKLFVSAKEEKSEDIWE 

ApAPC12 
(ACYPI005
156-PA) 

MTGSWTKSVYQKLSRKKTYVEEIGVEKDKFKRVLNVVDLTALGTGSTL
GCGVYVLAGTVAKSVAGPAVVLSFILAATVSSFSGVCYAEFASRVPKAGS
AYIYSYVAVGEFIAFVIGWNLLLEHTIGTAAVAKAMSNYLDSLLGDPQKR
FMKKHFPIHMDFLGEYPDVASFLFIMSIALVVAWGVRKSSTLNNLFTTLN
LVTVCTVIVSGFYFANLSNWFIDKNDIPPGVNGGNGGFLPFGWTGMIAG
AARCFYGFIGFDSISSTGEETKNPKKTIPLAIVLTLFNVTVAYSSVASVLTL
MWPYYDQDPNAPLPVIYENLGMPVLKYLVTGGAVFALFTTLIGCLFPIPRI
LYAMSSDGLLFSFLATINEKTKTPFIASIICGVCAGLLSTIFNLEQLVDMASI
GTLQSYMIVSVCVLILRYRNTNLYSRDSDSPEEYTIAMWLNVSNANVTN
RETQYVSRILITIFSFTACIFCICVVNWDSHQGTAQLILGFIICLSIIILLVVML
MLNRIPQAIETLPFKVPFVPFVPCLSIVLNLYLMMVLNVKTWIRFSVWLV
VGLLIYGFYGLKHSIEGVKEQTTKVEEGKNEQKPSN 

ApAPC13 
(ACYPI003

MRNSLSNHTLYQTLCRKKTFTEDVEPGKEKLKRVLNIFDLTALGIGATLG
CGVYVLAGTVAKSIAGPAVVLSFIVAAIVSSFSGVCYAEFAGRVPKAGSAY



240-PA) IYSYVTVGEFIAFFIGWTLYIEHTIGTASVAKAMTNYLDALLGDPQKRYFK
KHFPMHVDFLGEYPDFASFFFVMFIALIVAWGVKKSSTLNKAFTLLNLLT
LGTVVVSGFFLGKLSNWFIPKSEIPPGVDGGDGGFSPFGWNGIIAGAARC
FYGFIGFDSIATTGEETKDPKRTIPLAIILSLFFVTLAYSSVASVLTLMWPYY
DQDPDAPLPVIYENMGMPIIKYMVTCGAVFALMTTLLGCLFPIPRILYAMS
SDGLLFKCLSTINEKTKTPVLATMICGIGTGLLSSMFNLEQLVEMTSIGTL
MSYLMVCVCILILRYKNNNSVSQDLDNSEVHIIYKWWNASNTGLTNTDS
QYVSRVLILTYTFAAFVFCICMTNVHYFEGSLQLSLTIIIGISVATLLISLLML
CRLPQAVENLSFRVPFVPLVPCLSILLNLYLMMELNIKTWMRFGVGIVVG
LLIYVFYGVHNSLEGFKQQAIKDKEHKQDPKISN 

ApAPC14 
(ACYPI003
523-PA) 

MIHSWSGKTLYQSLSRKKTFATENKQEKDKLKRVLTIFDLTALGIGATLGS
GVYVLAGTVAKSVAGPAVVLSFIVAAIVSSFAGVCYAEFAGRVPKAGSAYI
YSYVAVGEFIAFIIGWNMFIEHTIGTASAAKAMTNYLDSLLGDPQKRYMI
ARFPIHMQYMGEYPDVAAFLFLMFIALVMAWGVRKSSTLNTVFTAFNLL
TVGTVIVSGLFFVKISNWNIPKSEIPPGVDGGNGGFAPFGWGGIIAGAARC
FYGFIGFESISTTGEETKNPKKTIPLAIVLTLVFVTSAYSIVASVLTMMWPY
YDQDANAPFPVIYENLGLPVIKYTVTCGAVFALFTSLLGCLFPTPRILYAM
SCDGLLFEFLSIVNERTKTPVIATMICGVGAGILSSIFNLEQLVDMTSIGTLI
TYLIVCICLLVLRYRDTNTAIQDIDSNPDDYNIFKWYSLFNTKVTNLGTQY
ISRVLILIYTFSACVFCISMVNINCYDGAFYFPLIVVIAISITVSLLSMLMLH
RLPQAIENLAFRVPLVPFIPCMSIILNLYLMMELSIKTWIRFGVGLVLGVFI
YAFYGIHHSLEGSKQRAVKNEENKNTPRISC 

ApAPC15 
(ACYPI008
904-PA) 

MMKLRETLYQVLFRRKNEDDIDDPDKEKLARVLNLVDLTALGVGSTLGV
GVYVLAGNVARIEAGPAVVLSFVLAAFASALAGLCYAEFAARVPRAGSA
YVYSYVGVGEFVAFVIGWNLILEYVIGTASVAKAFSNYIDALLDYPVKTT
MTYLFPMNVSFLADYPDVLSFSLVILLSIILAWGVRESTMINNVFTVVNLL
TVFTVVVSGLFKVNLYNWSIPKQDIPKSAKGGEGGFMPFGWAGVTAGA
AKCFYGFIGFDSVATTGEEAKKPKRDIPLAIILSLSIITFAYCCISSVLTLMW
PYYDQDIDAPFPYVYDKLGWTTLKMIVSSGAIFAMFASLLASMFSMPRIL
MTMAEDGLMFSMFSIIHPKFKTPLLATLLSGLLAGIITALLNLEQLMNMM
SIGTLLAYTIVCICVLILRYKNDPDSDEFVKNQVIDEPETSSGFFKVVDKYF
NLSNVDNANKETERVATTITVLYICTSVLFSFVTVQHECVATNHPWCDGN
SSAFQPGCVLNTNNATTLFKQGCIENSIATYTSAILAIGLLLLLLLLTRQPQ
SNKKLSFKVPLVPLIPCISILMNVYLMMKLDIITWIRFSIWLTIGLFIYVLYG
MNNSAEGIKRKGEPNNSRSSSAEPIHQISSINL 

ApAPC16 
(ACYPI000
584-PA) 

MMDDPWYKSTDSLTWALTRKKTDSDDPSKEKLNRVLTFFDLTALCTGST
LGCGVYVLAGAVAKSIAGPAVVLSFAIAAVVSAFSGLCYAEFAGRVPKAG
SAYIYSYVAVGEFTAFVIGWNLLIEHLIGTAAMAKAMSNYCDSLLGDPQR
RYMTEYFPIHISFLADYPDLAAFVVIVVISLLVAWGVRESSLTNNIFTALNL
ITICIVIVTGFYKANYSNWSIPKSEIPPEAKGGEGGFLPFGWVGVAAGAAK
CFYGFVGFDSIATTGEETKNPKRDIPLAIVAALFLSTIAYCGVATVLTLMW
PYYLQDPHAPLRALYENLNMPTLKIIVSVGAIFALCTSLLGAIFPLPRILYA
MASDGLIFKFLSNINATTKTPLISTIICGVFAGTLSALFNLEQLIDMASIGTL
QAYTIVCICVLILRYTDNSPSIHDNTVKSKGITVFTWLNLSNAKVPNSDTQ



YVSRALIFIFSVCTFVFAISLANMESHHGNTRNILIIINVTSLLVLLVTLFML
GRLPTAVEDLSFKVPLVPIIPCLSIVLNVYLMMELEYKTWIRFIVGLISGLLI
YLFYGIGHSLEGNKQKIQLNTIQMNPKLSS 

ApAPC17 
(ACYPI002
633-PA) 

MDGSWWNSREKLIQVMSRRKSDDDILIDQPEKKKLARVLNLADLTALGV
GSTLGVGVYVLAGSVGKTDAGPAVVLSFILAAIASAFAGLCYAEFAARVP
KAGSAYVYSYVGVGEFVAFVIGWNLILEYVIGTASVAKGFSNYMDALLD
YPMKRTMTNLFPINVSFLSEYPDFLSFSIVLLLSILLSWGVRESTMINNVFT
VVNLLTVATVVITGLFKVNWYNWNIPKQDIPKNVRGGEGGFMPFGWAG
VTTGAAKCFYGFIGFDVVATTGEEAKKPKRDIPLAIILSLSIITFAYCCISAV
LTLMWPYYKQDANAPFPYVYDQLGWTTIKWIVSSAAIFALFTSLIGSLFP
LPRILYAMSCDGLLFRMFSDIHPKYQTPLLATLLSGLLAGIMSAIFNLEQLI
DMMSIGTLLAYSIVCICVLVLRYRNDSDVEFVIKGNDELETSGFVETVIKT
VVKYFNLSNIKYANEETESVAMIITMWFICTSALFCFITVKQDGAQNSSD
VATYSSAILVIGLLLLLLLLARQPQSTKELSFKVPLVPFIPCMSILLNIYLMM
KLDIHTWIRFGIWLLIGLFIYVFYGMKHSVEGRKQLKEPKKRPSSAAAVH
PISIIKL 

ApAPC18 
(ACYPI005
720-PA) 

MGVKRKEDGSAVEADVAPAEDDGIELKPKMSLLNGVTVIVGSIIGSGIFIS
PTGVLENTGSVNASLVVWVLSGVFSMVGAYCYAELGCMISKSGADYAYI
METFGPFIAFMRLWVECMIVRPCSQAIVALTFSLYVLKPMYTDCDPPEEST
RLLAACCIVLLTFINCWDVKWATRVQDIFTYAKLLALMVIITTGVYQLYA
GHTEHFTFVNTKTEVTSIALSFYSGLFAYNGWNYLNFVIEELKDPIRNLPR
AIAISCILVTVVYVFTNIAFYTTLSPQEVLTSEAVAVTFADRLYGPMAWTIP
VFVALSTFGAVNGILLTSSRLFYAGACEGQMPQILTMIQINRLTPTPAVICIC
LLSLIYLQISNIYALINYVGFATWLSIGVSVLCIPVLRFTQPDLERPIKVNMF
FPVVYIGATLFVTIIPIIASPVETGYGCLMILTSIPVYGVFIFWKNKPMIFHKI
VGCLTRYLQILLMVTTSKTPAKV 

ApAPC19 
(ACYPI008
323-PA) 

MHVDSMKCSDYRLMIGITKPKKNNFEAAEHLAILHQFNGCTENNRLKIP
LLGPVTQFKAIGNCIGVENRGPTTPFITLKNNSVLNTFWLECDSFSFDCTR
NYIYYNVNQSILQYDLLSSMLFEVEVIQKIAVNAISNLFPLTHLNDRYLLV
KSILPNTYEIFDVKEHVSIKSIRLTPGYKLVHVGYILFNTFKLHKDSSMKM
FGDSVTQLCETVERETLSQILFRRKNEDKLDQPDNKKLARVLNLFDLTSL
GVGSTLGVGVYVLAGIVANTLAGPATVLSFVLAAFASAISGLCYAEFAAR
VTRAGSAYVYSYVGVGEFVAYMIGLNLILEYVIGTASVAKALSNYIDALL
GYPIRTCMMYLLPMNVSFLASYPDILSFSLVLLLSFLLSWGVRESAMINN
LFTIVNLLTVGTVVVSGLFKINFHNWNIPKQDIPMSANGGEGGFMPFGWT
GVTMGAAKCFYGFIGFDSIATTGEEAKNPKRDIPLAIILSLIIITFAYCCTSS
VLTLMWPYYDQDIDAPFPYVYNQLGWTSMKIIVSSGAIFAMFASLLASM
FSMPRILMTMAEDGLMFSMFSDTHPTLKTPVTATLVSGLFAGIITMFLNL
DQLMNMMSIGTLLAYTIVSVCVLLLRYRNDPNDDKFVINQGDDEPETGG
FVKMVERYLNLSNVDNCNEDTERVATTLTVLYFCTSALFSFVTAQQECVK
TTQQWCDEDDRNATVFQPGCVVNTNNATTPNFEQECIRNSIAMYTSVIL
AIGLVLLTYLLSRQPQSMKKLSFKVPLVPLTPCISILLNFYLMMQLDGNTW
IRFSIWMIIGIFIYVFYGMNHSVEGLKRKGEPKISQSSSVELKTSPPSSAEPE
YEYYTTHL 



ApAPC20 
(ACYPI001
378-PA) 

MTSIPKNVKLRRELGLFSAVCLIISVMLGSGIFVSPANALKNTGSVGMCLV
IWMSCGLLSLLGAMSYAELGTVVNKSGGEFSFYQSAFADMHKFWGPLPS
FIYSWVSIMYVRPAEVAIIILTFAEYFIRPFSILSSMTPETEHTVKKTVSILAL
GIITFINYTSVKCFIKIQNVFTVCKVTACIVVIGGGVYQLYQGNTKNLMTG
FEGTTLSIDTLPIAFYSGLWAYDGWTATTVVSEEIKNPRRNILLSILLAVPF
VTMIYVLMNVSYLTVLSVAEMTSVQAVAVEFGTRALGSFSFIIPLGVATAT
FGCALSVQFGITRLCFAASREGQMLEVFSYVSVKKLTPAPAVVLQGLLTLI
CLLCGDIVVLIEFASFLVWMFYGISMAALLVMRYTKRDVKRPFKVPIIIPIF
VLIVSTVLFITPILNDPKPQFLIGLVFILSAFLIYIPFVYQKKRLSIVDNFTKFI
QVLMVVVPPEKDEEDAEENCNVKDNEGETEAPMIAAVV 

ApAPC21 
(ACYPI084
217-PA) 

MVGAGIYVLIGTVAKEMAGPAIILSFMLAGAASMLAALCYAEFGTRIPKA
GSAYVYTYVSVGEFWAFVIGWNIILEHMIGNNFRRARLITNIATTQRSFTG
PELGGACLARVVV 

BmAPC1 
(XP_00492
4096.1) 

MSAQKAEISDRPETLSRQHSECGSAVKLKRELGLFSAVNLILGVMIGSGIF
VSPASALEYSGSVALCLIIWTVSGIISLLGALSFAELGTVVGKSGAEYAYFQ
EAFGKIHKFWGPLPSFSCAWIYVMILRPAEVAIVVMTFAEYAIQPITIDVHP
DYKDNAIKLASLAALFIMTYINITSVKLFVKVQNVFGVCKVLACLVVIGG
GIYEIAKGNTSHLNKGFEGSTTNPGSIALSLYYGLWAYDGWNSVTVVTEE
IINPGVNVPLSISIAVPLITALYVFMNVAYMTVLSYAEMTSGTAVAVAFGAR
VLGPFSFIMPLGVAVATFGCAMSVQFGVTRVCYTAARGGHMLELFSYVNI
KRLTPAPAVAFQAFLTAIFISVGNIKTLIQFASWFLWFFYGLAMVALLVLRK
TQAAKPRPYRVPTPIPVFVLIVAIFLSVLPIVEDPSVKYLMAIGFILLGVVV
YTVFVYYKRTPSALIRKLTFVTQILFESVPPSKDQDD 

BmAPC2 
(XP_00492
4956.1) 

MVEERIKMRKQLGLLEGVAIILGIIFGSGIFISPKEVLEKTGSVWSALIVWA
ACGVLATLGAMSYAELGTTLAQSGGDYHYINEAYGPLPAFLYLWDANFV
FVPSTNAIMALTFTNNVVEPLFPNCPVNHISRKLIAASTICILTFINAYDIKF
TTRIQNVFMFTKIMALVIIIIGGIVWILRGGTEHFENGWEGTKTSAAEWSV
AFYSGIFSYSGWSYLNFMTEELRDPYVNLPRAIYISLPLVTVIYLLANMSY
LAVLGPVGVTSTEAIAVDFADHALGWFKWAMPTLVAVAILGGLSVHIMTS
SRMCFAGARNGHMPELLAHINVKCMSPMPSLVFLMLMSLLMLIPNNLTS
LITYCTVVESFFTTLSCSAVLWLRYKRPELHRPIQVQLWIPVLFVVISTMLL
VVPVISEPFAVLAGAGMTLAGVPVYLCLVRTTPSPIKRLSVRFTYFCQKIF
LCVVEDKEE 

BmAPC3 
(XP_00492
5382.1) 

MSYPDENIGRNYESIHGFGDRDSSVRRSFENGGIKAGATHAARLAYQVLS
RRKVAEEGAARLARVLTAFDLTALGVGSTLGVGVYVLAGDVAKNYAGPA
VVISFLLAAVASVFAGLCYAEFGARVPKAGSAYVYSYVCVGEFIAFIIGWN
LILEYIIGAASVVKALSEYLDSLLNKAISSHLEAALPIDSPHLADYPDVFAF
SVIMAFSVALSFGVKESTKFNNVCTAINLCVVLFVIVSGSLKADTSNWRIP
ESEVPKDEGRSYGTGGFAPYGLAGIIRGAAVCFYGFIGFDCVATAGEEARR
PQRSIPAAVAGSLLVVFLAYCGVSCVLTLVLPYYLQDEKAPFPFVYDRLGC
PWAKYAVSVGAICALCSSLMGAVFPLPRIIYAMASDGLLFRWLGRVNEKY
QTPLVGTITAGFLTGTLAMIFKLEQLIHMMSIGTLLAYSMVASCVLLLRYE
ASPQRAGAERAAPSRRTATTVTVLVTLYGIWCFLMMWCVNSYGDRVLE
GHGGYTALLLLATALVVATLCCISRQPVSEKKLAFSVPLVPWLPGLSILINV



YLMLNLDYMTWVRFGVWIVAGLVIYFSYGMWNSTERRRTMDSIQLADQ
IIDGHTALLNHSGLTHALG 

BmAPC4 
(XP_00492
5398.1) 

MSKIFAALRRCKKLDDNDNTTQLSRCLGLFDLTSLGVGSTLGLGVYVLA
GAVAKTVAGPAVTLSFLVAAIASAFAGLCYAEFASRVPKAGSAYIYSYVSV
GEFIAFTIGWNLILEYAIGTASVAKGMAVYIDTLFNNTMARTMTAAAPINV
SFLADYPDFFAFGLVILITLLLGIGVSESTKLNNVFTALNMTTVIIVVVAGA
IKSNPANWNIKLADIPPEYVSQAGEGGFMPWGVAGVMAGAAKCFFGFV
GFDCVATTGEEAKNPKRDIPLSIVLSLIIIFLSYFSIATVLTMMLPYYLQDAE
APFPYVFEQANLPVIKWIVTVGAIFALCTSLLGAMFPLPRVLYAMASDGV
LFRPLAAIEPRTKTPLLATAISGFLSAIMAAMFNLNQLIDMMSIGTLLAYTI
VATSVLILRYEEEDVSVSTEKVSTSAGGLAAALRQGCNLLGLKYPTQLSS
TIAKTTIALFFVVALAACVVFRVGDEVGPGGAVVGAALGAALVALLVVLY
RQPTNNVTHLSFKVPLVPLVPYLSVCMNVYLMVQLDYQTWVRFIIWLVI
GYLIYFFYGIRNSSLNAWPPAGKLGDKDKTQVVTKF 

BmAPC5 
(XP_00492
5399.1) 

MGCGKIFATLRRCKKIDYDDDTTQLSRCLGLFDLTSLGVGSTLGLGVYVL
AGAVAKTVAGPAVAISFLVAAISSVFAGLCYAEFASRVPKAGSGYNYSYVS
VGEFIAFTIGWNLILEYAIGTASVAKGMAVYIDTLFNNTMAKTVTAATPIN
VSFLADYPDFFAFGLVFLVTILLGIGVNESAKMNNVFTALNVLTVIVVVVA
GAVKSNPANWNIKLADIPPEYVSQAGEGGFMPWGVAGVMAGAAKCFFG
FVGFDCVATTGEEAKNPKRDIPLSIVLSLIIIFLSYFSIATVLTMMLPYYMQ
DAEAPFPYVFEQVNLPVIKWVVTVGAIFALCTSLLGTMFPLPRVLYAMAC
DGVLFRPLAAIHPKTKTPLLATAISGFLSAIMAAMFNLKQLIDMVSIGTLL
AYTIVATSVLILRYEEEDVSVGTEKISARGRGVLAVLGQGCNLLGLKNPT
QLSSTIAKITIAVLFVVALATCVVLSVDGGAVAGAILGAILVVLLVVLYRQP
TNDVSHLSFKVPLVPLVPYLSVCMNVYLMVQLDYQTWVRFFIWLIIGYLI
YFLYGIRNSSLNSSQPAGKVDDKDKSQVVTKF 

BmAPC6 
(XP_00492
8535.1) 

MHHNEQPTGNACNGSTREGGLVWRGCSASCDAEDGTTGAFDDGNSNP
GDKLEGSDAAPDDPVHLKRRVGLFSGVALIVGTMIGSGIFVSPSGLLART
GSVGISFIIWMACGLLSLLGALAYAELGTMNTSSGAEYAYFMDAFGGPPA
FLFSWVSTLVLKPSQMAIICLSFAKYAVEPFVAECEPPDSLVKLVAVISIVMI
LAVNCYSVNLATNVQNIFTAAKLVAIAIIVCGGAYKLILGNTRHLQEPNFA
SSKATLGNIATAFYTGLWAYDGWNNLNYVTEEIKNPSKNLPLSIIIGIPLVT
LCYALVNVSYLAVMSVSEMADSEAVAVTFGNRLLGPMAWLMPLAVTIST
FGSANGTLFVAGRLCFAASREGHLLDILSYVHVRRFTPAPGLIFHSLIAVA
MVLYGTIDSLIDFFSFTAWIFYGGAMLALIVMRYTKPHAPRPYKVPIIIPYI
VLFVSAYLVVAPILDKPQWEYMYAAAFILGGLLVYLPFVKWGYSLPFMD
KITVFLQMVLEVVPTSTTFEY 

BmAPC7 
(XP_00493
0971.1) 

MGEESQAGDGKVVLKRKITLFNGVGIIIGTIIGSGIFISPAGVYLYTGSVAA
SLIIWLASGLLSTLGALCYAELGTSITRSGGDYAYIYTAFGPLPAFLRLWIA
LLIIRPTTQAIVALTFGNYVVKPFFPECDPPENAVRLLAAVCLCVLTAINCIS
VRWTMRIQDVFTTSKLLALVVIIISGLYYICIGNTQNFENAFAGEYSAGNI
ALAFYSGLFAFGGWNYLNFVTEELQDPYKNLPRAIWIALPLVTIIYVMAN
LAYFAVVTKMEMMANPAVAAIFGDRLFGNWSWVIPVFVALSTFGGVNGV
LFTSARLFATGAQEGHMPAFFSLFHVDKQTPIPSLIFTCFFSLLMLTTSNVF



ALINYYSQILWLSVGASVVGMLWLRRTKPDLPRPIKVNIVIPYIFLIAIACL
VIIPAIVQPKDTAIGIVILLSGIPVYYLCVKWQRKPEAYHSFSGGILRFLQKT
CSCIYLDSTEKLSES 

BmAPC8 
(XP_00493
0975.1) 

MAKVADVDGLAPKAIENEVESSDGVEKGSGGGVRLKKELSLMNGVAIIV
GVIVGSGIFVSPSLALKHAGSKGMALIVWVLSGFLSMIGALCYAELGTMI
PKSGGDYAYIGEAFGSLPAFLYLWVALFILVPTGNAITALTFAENILKPLWP
VCNPPVVAVNLIAASITCFLTIINCYNVKWVTRVQDSFTAAKVLALLVTFF
ASLVYLFSGHTENLQYMMEKTTTDPGEIAIAFYTGLFSYSGWNYLNFVT
EELKDPYKNLPRAICISMPVVTLVYTLTNVAYFAVLSSDEILSSSAVAVTFS
EKILKMMSWIMPLFVALCTFGSLNGAIYTSSRLFFVGARNGHLPLAISLID
IKRLTPVPSLIFMCLVTLLLLLSNDIEALMVYVTAVEALFTLCSVTGLLWM
RYTRPRLQRPIRVSLVLPAIFLITCTFIVICSCFKYPKHVGIGVAFIALGVPIY
MIFIKWQNKPNWILTACNSFNLACSKLFLCLPEDCKEL 

BmAPC9 
(XP_00493
2101.1) 

MPGARHKILGHVLSGFCHKMNRCKPLHGDSMDTPLNRCLTTFDITLLGV
GHMVGAGIYVLTGTVAKSMAGPSTALSFLLAGITSTLAALCYAEFGTRIP
RAGSAYAYTYVSIGEFWAFIIGWNIVLEYMIGAASVARAWSGYLDSILHG
AISNATVALTGELHETLLSRYPDILAFLICLAASLILAAGVKTSAYINNGLTI
LNLLVISLVIFLGFYYADISNWSEKNGGFMPFGFSGVLAGAATCFYAFVGF
DSISASSEEAKDPSRSIPVATVLSMAVVAFGYILVAMALTLMVPYNTINPD
AALPAALGAVHADWAKYAVAVGAVCGMTTTLLGSMFSLPRCLYAMSAD
GLLFGFFSDISNKAQIPVANLAISGLSSAFIALLFDLEKLVEFMSIGTLLAYT
IVSAAVIILRYRPTPTTEDKGFVVPQLDSPCDREDSSATGTPATDGGSSSSE
MFETLTVGRLRPQFAWLEPLVGGRAPGAAVTCSVYTFTIATAALCAHNHF
LVEPAGLWVLLPDFVLIFIIISCLVIIWAHQQSPTRLPFRVPWVPLLPAASV
MLNVELMINLNALTWARFAMWMTFGLLVYFLYGIHHSKLGEGVAGLLSS
GGNNSDWGAVEKTSSRRIGRFGRSSKGDDRKPIICEDELSRREP 

BmAPC10 
(XP_00493
3202.1) 

MYSVLDNLPTRDLIGHHSTIFGLRAVLINRRCLTTTDLTSLGVGSCVGTG
MYLVAGMVARKFAGPGVMISFIIAAIASIFSGACYAEFGVRVPNTTGSAYT
YSYVTVGEFIAFIIGWNMVLEYLIGTSACARALSACFDSLFNGAISHHLAL
NIGTIFGKPPDFIAFAITLLMMLVLIAGVRKSLMFNNILNSINLIVWVFIMG
SGLFYADFSNWTDHKGFLPYGWNGVFSGAATCFYAFIGFDIIATTGEEAN
NPKRSIPLAIVLSLGIILLAYVSTSMMLTLIVPYDQIDTDSALVQMFARAGA
PICKYIVAIGALAGLTVSMFGSMFPMPRIIYAMAQDGLIFKSLASISETSGT
PALATILGGFAAAMVALTIQLEVLVEMMSIGTLLAYTLVSTCVLVLRYQPH
TTNLIELLPQSLRTPVEPDATATASHETCFTGHLQAHIQAASQHVMVRRVT
RSSPDSDDTLPGDDSEEYGRDDTFLVNSAAENKFYVGAVPGGSGAAYTR
CGRFMEAISRRLHAMSYLCPGLFPWVDCGPATEFTGLFVIKAVGVMFVM
IFLFDVLAAYGNPGTSTFTAIVMVLLFLGIVLILLLISRKPQNRVALMYTTP
GLPFVPTIAIIVNIYLILNLSILTLVRFTVWMALGLVMYFKYGIKNSTLETN
PKMPRAVTPPPPNPLDRTTIPPASPGQSKPVGDRNIFEGDGNSGFYGHFDQ
YPDPLLSWHESNLEPAQSTSRGTMSTTTYKQVETRYNMKTNSTTSHTSSR
PPWAYPDSTYDTWDD 

BmAPC11 
(XP_01254

MILRPAEVAIVVMTFAEYAIQPITIDVHPDYKDNAIKLASLAALFIMTYINI
TSVKLFVKVQNVFGVCKVLACLVVIGGGIYEIAKGNTSHLNKGFEGSTT



4065.1) NPGSIALSLYYGLWAYDGWNSVTVVTEEIINPGVNVPLSISIAVPLITALYV
FMNVAYMTVLSYAEMTSGTAVAVAFGARVLGPFSFIMPLGVAVATFGCAM
SVQFGVTRVCYTAARGGHMLELFSYVNIKRLTPAPAVAFQAFLTAIFISVG
NIKTLIQFASWFLWFFYGLAMVALLVLRKTQAAKPRPYRVPTPIPVFVLIV
AIFLSVLPIVEDPSVKYLMAIGFILLGVVVYTVFVYYKRTPSALIRKLTFVT
QILFESVPPSKDQDD 

BmAPC12 
(XP_01254
5208.1) 

MAGGKWTFCDVVRRRKIIQPHQLEAGNLKRCLSLWDVTALGVGSTLGA
GVYVIIGYAAFKYAGPSIVLSFLIAGVAALFSGLCYAEFGARVPRAGSAYV
YSYVAIGEVVAFFIGWCNILEAAMGAASLARGLSMYVDGMCNNSILEWA
TATMPISSSFLSPYFDLLAFAFVLVIGVLLSVGGRESSAVNIAFVLLNLLVII
LVVIVGAINADSANWSIPSTDVPQGSGSGGFFPYGVWGTLKGAAICFYGF
VGFDTINAAAEEVRKPQETIPMVILIVLLTAFVCYCGISIVLTMMVPYYLQ
NSTDAVGSAFIFIGWEWMKWVVFVGAFAGILASLFGALLPLPRLLYAMSS
DGLLVSWFSKLTSSRKSPVFATISSAAVVAILAGILELEQLILMLCIGTLLSY
TVVAVCVIVLRFRSEYAPQSSPGFFKEVFGCGFRLATRSTARIVYAVLFLFI
SVCVSMALILAHVERPLIPLLVLHVLALMLVIIMSLQPKAKEEVAFKTPLV
PLIPCLSIYVNVHLMALIKLQTWIRVLIWLAIGIPVYLLGLCCFKKKDKEE
KDIVMPHSDENGKPLPVQIVVESPTPPDSINRIGSHGDNTILEENEQSSDQI
RNVRNETFNIEEIKHQVIIENNEEKEAKIIDLLDQVLQAEEETYGEAISLKD
QNIEEAPDVKEVIHRKSLGELSDAGSDVSSGNQVLSK 

BmAPC13 
(XP_01255
1684.1) 

MEGDNVSKDGGALEAKMSLLNGCTVIVGSIIGSGIFVSPTGVLKYTGSVN
ASLLVWIASGVFSMIGAYCYAELGTMIRLSGADYAYIMETFGPFAAFVRL
WIECMIVRPCSQAIVALTFSVYVLKPLFPECDPPEDATRLLAACCILLLTFV
NCWSVRAATLVQDWFTYAKLLALFIIIAAGIYQLCRGQVEHFTFEGTTSD
VTSIALSFYSGLFAYNGWNYLNFIIEELKDPVRNLPRAIAISCALVTIVYTL
TNVAFYTTLSPTEVLGSAAVAVTFAERLFGWFALSIPLFVAASTFGAVNGV
LLTSSRLFYAGAAQGQMPAMLTMVTSRATPAPAVLAVALLSLLYLTVSDIY
ALINYVGFATWLSIGAAVLCLPVLRYTKPDLDRPIKVNLFFPVIYIICTILVV
AVPAVASPAETGIGCLMIFTAAPVYLLLLHPRTRINFLANIMHGATYLVQK
LTLSVRPKTK 

DmAPC1 
(FBPP0073
760) 

MYQHVQPNNTNHIHANGHNVPTKTTSNGTMCANGSLGTEGPEAPETDS
SGTGRMRKPLERNGSTQNHVVHLERRLGLFSGVALIVGTMIGSGIFVSPS
GLLVRTGSVGVSFIIWLACGVLSLLGALAYAELGTMNTSSGAEWAYFMD
AYGPAPAFLFSWVSTLVLKPSQMAIICLSFAQYAVEAFVTECDPPRGVVK
MVALVAIVMILFVNCYSVNLGMAVQNVFTAAKLVAVVVVICGGAWKLM
QGNTQHLSNAFNGPMPNVGAIATAFYTGLWAYDGWNNLNYVTEEIKNPS
KNLPRSIIIGIPLVTLCYALINISYLAAMSPQEMIESEAVAVTFGNRILGALA
WLMPLSVTISTFGSANGTLFAAGRLCFAASREGHLLDILSYVHVRRLTPAP
GLIFHSLIASAMVLHGTIDSLIDFFSFTAWIFYGGAMLALIVMRYTKPNYP
RPYKVPIIIPVVVLVISVYLVAAPIFETPRVEYLYALLFIFAGLIFYVPFVKLG
MTPRFMNKVTLFFQLLLEVVPTSSMAMFE 

DmAPC2 
(FBPP0074
557) 

MKPSDLLLVLEKVKFRVPLPPGVSSTTLLPKLIRTKDVKQLQDGNAQPQK
PKLTKCLNTLDLTSLGIGSCCGTGMYLVAGMVAQKIAGPGVIISFIIAAIASI
FSGACYAEFGVRVPHTSGSAYMYSYVAVGEFVAFIIGWNMILEYLIGTSAC



ACALSSSFDSLTGNAIARTISESIGTIFGKPPDFIAFGITLLMTCVLAMGASK
SVIFNHSLNAVNLATWVFVMAAGLFYVDTKTWSEHQGFLPYGWSGVFS
GAATCFYAFIGFDIIATTGEEAHNPQKSIPKAIVGSLVVVLIAYVSVSLVLTL
VVPYDHINTGAALVQMWSYVNAPKCRAVVAIGATAGLSVAMFGSMFPM
PRVIYAMAQDGLIFRQLSQLWHRTNVPGLATIGSGLAAALVALTVRLEILV
EMMSIGTLLAYTLVSTCVLVLRYQPHSTSLVELLPAQLRTPVAHGTASDSR
SHVTPAEVLEVPGKLTIKRVTRGMSDSDDSFIDDSPEGFLGGRDDQFLVS
DRSENKFYGSVHGAPTGPTGQATAFDAMGLNFVTRKIHDYAYLCPGFFP
WINPGQATAESGMYVTKLVGIMFGLIFFLDLFAAIGWSGGLAAFIYFILFIG
IFVILLIISRQPQNRYALAFLTPGLPFIPAIAITVNIYLIFKLSILTLVRFTVWM
SLGFIMYFYYGITHSSLEQASDDLELHVDYSKNVEEKAVWDQQSYNQTH
EPVWASKEVKQPSTEQRYNYGKTTSSSSSAQGSSRSGQGSAPEKPAGRST
AGLNRPVPPPPIAGQAKGSGSGSGPPMERQYTGQFSMFVDEGQFPTWDD 

DmAPC3 
(FBPP0075
379) 

MARVQASDSLIPRQVFEVPPAEPNNSTADSGSQGSGVKLKKQIGLLDGVA
IIVGVIVGSGIFVSPKGVLKFSGSIGQSLIVWVLSGVLSMVGALCYAELGT
MIPKSGGDYAYIGTAFGPLPAFLYLWVALLILVPTGNAITALTFAIYLLKPF
WPSCDAPIEAVQLLAAAMICVLTLINCYNVKWVTRVTDIFTGTKVVALLV
IVGAGVWWLFDGNTEHWDNPFSGGLQDPGYIALAFYSGLFSYSGWNYL
NFVTEELKDPYRNLPKAICISMPVVTVIYMITNIAYFSVLSPDEILSSDAVA
VTFGDKMLGYMSWIMPFAVACSTFGSLNGAIFASSRLFFVGARNGHLPAA
ISLINVNCLTPVPSLIFLGVLTLLLLFIEDVYVLINYVSYVEALFTLISVSGL
LWMRYKQPKTERPIKVNLALPIIYLIVCLFLVIFSCTQTPYVVGIGTIIILSGI
PVYYLTIHKPVKWLADTSQAINLWCSKFFICMPNQEKFD 

DmAPC4 
(FBPP0077
892) 

MPSSRRAILRHILSGICTKMNRTKSVPTDVMETPLNRCLNTFDIALLGIGH
MVGAGIYVLTGTVAKEMAGPGIILSFILAGFISMLAALCYAEFGTRVPKAG
SAYVYTYISMGEFWAFVIGWNILLEHMLGAASVARAWSGYVDSMLGGW
IGNTTLELTGGIHEPGLAQYPDVLAFLVCIVYAAALAGGVKATAVFNSLLT
LVNIAVMVLVISVGFWYADGKNWSEAEGGFLPYGVGGVIAGAATCFYAF
VGFDSIATSGEEAKNPSVSIPVATVISLFVVTVGYILVSAALTLMIPISEINPA
ASLPEAFGQLNLSWAKYLISIGALCGMTTTLLGSLFALPRCMYAMASDGL
LFSCFGKINPTTQVPLLNLVVSGVMSACLALVFDLAKLVEFMSIGTLLAYT
IVSASVIILRYRPMERIHTTIRVPAVAGSPDDDDDDDEDVASQSSMDTSSPT
SEMIEEVLAGRLKAQFRCLEPLLGRFEPGSVVSVAVMLFIFLSFAICVELK
VSWTQLYTGTWWALIIYGFIIFAAGTCVAVIAVHNQNTRGLIFKVPLVPFV
PALGIFCNILLMVHLDAVTWVRFFVWVCIGMVVYFLYGIRNSKEGEVCSS
YSILMTTSEAGKVPWGSFKATSGGKKSSKHSIFERFTGRSKPEDKKSIVEE
SENETSGYS 

DmAPC5 
(FBPP0078
206) 

MTNLWKALTRRKTEDVNEGESQLARVLNLFDLTALGVGSTLGLGVYVL
AGQVAFNIAGPAVTISFLIAAIASAFAGICYAEFAARVPKAGSAYVYSYVTI
GEFVAFTIGWNLILEYVIGTASVARGLSGYFDSLINNNMSKALNESMHID
VDFLGDYPDFLSFGMVLLLAAILAFGAKESSFLNNIFTTVNLVTIAIVLVA
GAMNANVDNWRIPKKDVPEGFGTGGFMPFGIAGVMAGAAKCFYGFVG
FDCIATTGEEAINPKRNIPLSIVVSLIIIFLSYFGVSTVLTMMLPYYKQDKD
APFPHAFDSVEWYTIKWIVTIGAVFALCTSLLGAMFPLPRILYAMGKDGIL



FKRLSTVNSYTKTPLLATIVSGIFASIMAMLFNLDQLVDMMSIGTLLAYTI
VAICVLVLRYQDEEMTKLVSVKAPNVFRQFFNGNSFREPNSMTSSITKVGI
VVFAIFCLVWCSLQKVFDLDSTGGIVALSLVGAVLILICVVIGMQPVSTIEL
TFKVPLVPFVPCLSVFANLYLMFQLDLNTWIRFLIWIVIGYVIYFCYGMRN
STQISRSRSHAEVAASALQNQGQHVNPGFEPDYKVENGGRPYEFSEKL 

DmAPC6 
(FBPP0084
502) 

MPAADELQSPSSEMVLLTPSSGNPPSSIAQPAANPAEKAQCREGSAESDSS
RVVIKKQLGLLEGVAIILGIIFGSGIFVSPKGVIREVESVGASLVIWVLCGLL
SMIGALCYAELGTAIPKSGGDYAYIFEAYGSLPAFLYLWDAMMIFVPTTNA
IMGLTFASYVLEPFFGGACEIPKIALQLLAAITICFLTYLNSYYMKVTTKM
QNVIMFTKIAALVLIILVGLVWMMMGNVENFTRPFDNTETDPGKMSVAF
YSGIFSYAGWNYLNFMTEELRDPYRNLPRAIYISLPLVTGIYVLANVAYLA
VLSPSEMIASNAIAVTFGDKILGVFSLIIPLMVAISAFGGLSVHIMTSSRICF
VGARNGHMPAILSHISVKSYTPLPSLVFLCFLSIVMLVVSDVYVLITYASIV
ESFFIMLSVSAVLYFRYTRPCMERPIKVAMWIPALFVIVCAFLVVVPIYVAP
YEVGMGVLITIIGIPFYYVGVVWKNKPKWVQSTIDSVTFTCQKLFMSAK
EEKED 

DmAPC7 
(FBPP0088
598) 

MTDRYANGVTTSLVEPTNGCAAPGNPNPADGEEKIVLKRKLTLINGVAIIV
GTIIGSGIFIAPTGVFIYTESVGSSLLIWLTCGILSTIGALCYAELGTCITRSG
GDYAYLLVSFGPLVGFLRLWIALLIIRPTTQTIVALSFAHYAVKPFFPECDPP
QNAVKLLAAICLTLLTTINCLSVKVSMKVQDVFTVGKLLALIMIILSGLYY
MATGELENFRNPWEGIYTARNIGYAFYSGLFAFGGWNYLNFVTEELQDP
YKNLPRAIWIAMPLVTSIYVLVNLAYFAVVNKPEMLSSLAVAVTFGNRVF
GPLAFMVPIFVALSTFGGVNGVLFTSARLFATGAQEGHLPKFFQLFHVKQ
QTPIPSLIFTCLMSLLMLLTDNVYQLINYFSSVLWLSVVASIAGMLWLRHK
RPDLPRPIKVHLALPITFMVSCVTLVLLPNLEEPQNLLIGIGITLAGIPFYYA
FIARKKKPKCYGRLSNSVVEICRAIFNTTIIESNEAIN 

DmAPC8 
(FBPP0099
766) 

MVRQISPWKVLTRRKNLQADGSEGETKLNRVLGLWDLTALGVGSTLGA
GVYVLAGQIAKDQAGPSVMISFAIAALASLLAGVCYAEFGARVPKAGSA
YVYSYVCIGEFVAFVIGWNLILEYVIGTASVCRGISLYLDSLLNDTLKYTF
AEVAPMNVSFLGSYFDFLAFGLVVVFGVALAFGVETSTMANNFVTCLNIF
ILGFVIIAGALKADYSNWTVDPSTVSANSTIGSGGFFPFGFEGTLRGAATC
FFGFVGFDCIATTGEEVRNPRKNIPKSILLSLLIIFLCYFGVSTVLTLMLPYY
IQDVNAPLPYAFEYVGWPVAMWIVTVGGLVGLLASLFGALFPLPRVMYS
MAQDGLLFKFLGKVSPRFRVPVTGSIVAALFTAAIAGLFDLSQLVSLLSIG
TLLAYSVVAISIMLLRYMDYCEVDENPGQREVRASETTSLTSSSERFTFGS
VCTQLFNVHRVQEPNAISSRIVGVLSTLFCLISLGIGVLIMQAHLLIASKEV
WALTLLIVLVVLMLLVICLICLQPREARRRLFRVPFVPIVPAISIFINIYLML
QLDTWTWIRFGVWMIVGIPVFLACWYLYDCKNPAKRNPERWDFYKALK
GLQESREQEYHCISKESVLTLETQLKKSPSSSLNRI 

DmAPC9 
(FBPP0271
785) 

MEEFAEYYGMPSWSVTNAFRVLTRKKPLEDSNESKLAKVLSAFDLTALGI
GSTLGVGVYVLAGEVSKQYAGPAVVVSFLIAAIASIFAGLCYAEFGARVP
KAGSAYIYSYVTIGEFIAFLIGWNLILEYAIGSASVVKGLSTYLDQLCGNP
MSSFLGTHMPLNIEGMGAYPDLFAFVVTILFSLAIAVGAKESTRVNNVFT
MLNLGVVLFVIIAGLFKVSSSNWSIPKSQVPEGYGDGGFMPYGVSGIIKG



AAVCFYGFIGFDCIATAGEEAKNPKKSIPFAVIVSLAMIFLAYFGVSTVLTM
MLPYFEQDEKAPLPHVFRINGWHVAEYVVSIGAMFGLCSSMMGAMFPL
PRIVFAMSNDGLLFKFLGDISEKYKTPFKGTMITGMLTGILAAVFNLSQLV
NMMSIGTLLAYSMVASCVLMLRYEVDDRRESRIVANGRATGLEQDRPCA
LWRRIFNLNGQTVPTKQTSRIVTYSVTLFSLWCMVFSQILTKFEEDLANV
TSFDGIKLVLGTIPLAVLLLVISRQPTSGVKLSFKVPLVPWLPGISILINIYL
MIKLDILTWIRFSIWIAIGLAIFLAYGIRHSRLRQREQRNNSIAMMRDCSNS
ALLGGQENSKYSNEVPLILMHSTS 

DmAPC10 
(FBPP0306
617) 

METESLNRKNSSRKSSIVNGNGDASAKLTNGDGDGGGDGGGEVTLKAK
MSLLNGCTVIVGSIIGSGIFVSPTGVLMYTGSVNLALIVWVISGLFSMVGA
YCYAELGTMITKSGADYAYIMETFGPFMAFIRLWIECMIVRPCSQAIVALT
FSTYVLKPFFPECTPPEDSARLLAVCCILVLTLINCWDVKWATAVQDIFTY
AKLLALFIIIATGVYQLYLGNTQYFTFENTDTKVTSIALSFYSGLFAYNGW
NYLNFIIEELKDPVKNLPRAIAISCTLVTIVYVMANVSFYTILSPDEVMGSS
AVAVTYAERAFGMLAWTIPVFVALSTFGAVNGILLTSSRLFYAGANNGQM
PEILTMIQIQRFTPTPAVLAMALLSMLYLTVSDIFALINYVGFATWLSIGVAV
LCLPWLRWAQPNLPRPIRVPMVFPIVYLIATIFVTVVPMYASPVETGYGIL
MILSSIPVYLVFIAWKNKPIWFQKTMVSLTRFLQKMLMVLGKQTKPAQV 

MsAPC1 
(MSEX2.09
350-RA) 

MWIGTSACARALSACLDSLFNGAISNHLANNFGTIYGKPPDFVAFGITLL
MTVVLVAGVRKSLFFNNLLNAINLSVWVFIMAAGLYYVDLNNWTEHKG
FLPFGWSGVFNGAATCFYAFIGFDIIATTGEEANNPKRSIPLAIVLSLGIILL
AYVTSSMILTLIVPYDKVNTDSALVQMFNYVHAPTCKYFVALGALAGLT
VSMFGSMFPMPRVIYAMASDGLIFRPLASVSEAAGTPAFATICGGFAAAV
VALLVHLEVLVEMMSIGTLLAYTLVSTCVLVLRYQPHSTNLIELLPQSLRT
PVDPEGTATAVRETTFAGQSQAQMMPSGQRVMVRRVTRSSPDSDDTLPG
DDSEEFGRDDTFLMNTHSENKFYGAMPGGSGGSNTACGRFFNALSRQL
HAMSYLCPGLFPWVDLGPATEQTGMFVIKAVGVMYGLVLLFDILAAYGN
PGESNFTTALMVLLLIGILVILLMISRKPQNRVALMYTTPGLPFVPMTAIIV
NIYLILNLSILTLVRFTIWMAIGLIVYFKYGIKNSNLETNPPLPVAVTPPPPN
PLDRTTIPPSSPRQSKPTGDRNIFEGDGDNAFYSNFDQYSDPLLNWHVTE
LEPAQSTSRGPMTSSGTTYKQVESRYNAKTNSTTSHTSSRPPWAYPDSAY
NWDD 

MsAPC2 
(MSEX2.03
340-RA) 

MHHHEQPPGFACNGSAREGGLVWRGCSASCDAEDGTAGALTDGNANPG
DKLEGPGAAPDDPVHLKRRVGLFSGVALIVGTMIGSGIFVSPSGLLERTGS
VGISFIIWMACGLLSLLGALAYAELGTMNTSSGAEYAYFMDAFGGPPAFL
FSWVSTLVLKPSQMAIICLSFAKYAVEPFVSECEPPDALVKLVSVIAIVMIL
AVNCYSVNLATNVQNIFTAAKLVAVAIIVCGGAYKLILGNTRHLQEPNFAS
STATLGNIATAFYTGLWAYDGWNNLNYVTEEIKNPSKNLPLSIIIGIPLVTL
CYALVNVSYLAVMSMSEMVDSEAVAVTFGNRLLGPMAWLMPLAVTISTF
GSANGTLFVAGRLCFAASREGHLLDILSYVHVRRFTPAPGLIFHSLIAVAM
VLYGTIDSLIDFFSFTAWIFYGGAMLALIVMRYTKPHAPRPYKVPIIIPYIVL
LVSTYLVIGPILDKPQWEYLYAAAFILGGLLVYLPFVKWGYSLPFMDKITV
FLQLVLEVVPTSTTFEY 

MsAPC3 MAGVKWPAFCRPRCRRKVFPPDQIEDGNLRRCLNRWDLTALGVGSATG



(MSEX2.04
757-RB) 

AGIYVLIGYVALNVAGPSVVLSFLMAAVAALFAGLCYAEFATRVPRAGSA
YIYTYVAIGELMAFLIGWCNILEAAVGAASLSSGLSLYLDSMVNGSMTAW
YESAMPLGVPLMSPYFNLLAFLIILCVGVLLSVGVRESAYVNNVLVGVNI
IVIAFIIVAGAICADVNNWYIPLTDVPEGSGSGGFFPYGVWGTMQGVAVCF
YGFVGFDTVNAVAEEVHRPRRTIPFTILIVLLVAFLVYSSVSIVVTMMVPY
YLQDRMYAVTSAFGYVGWNWARWIVFFGAIFGILSNIIGALLPLPRLLYA
MASDGLLFSFFAKLTPSRKSPALATALSAVIISVLAGILDLETLILMMCLGT
LFSYTIVAISVVVLRYHSSYAPKSSPGFFKELFGCGFRLPTKGTERIVEVSL
ALFIAASVSSALVITHANSPLIPVVIIHALVILLVVIMMLQPRAKEEVSFKTP
LVPLIPCLSIYVNVHLMVLIKLQTWICVAVWILIGIPIYIICICCYKRKDIVE
DKTTARHENKNGTPPVQIVVESPTPPDTMNRISTYGGDDTIEEMDNETEG
SVRGLTMLAKRASEPPKTEEITIHQAYVENNEEKEAKIIDLLDQVLQAEED
TYGEVISLQDQKEDIPVRNEVQR 

MsAPC4 
(MSEX2.01
347-RE) 

MMPEEKVRMRKQLGLLEGVTLILGIIFGSGIFISPREVLQKTGSVWGSLTV
WAICGGLATLGALSYSELGTTLAQSGGDYHYIDEAYGPLPAFLYLWDAIFI
FIPSTNAIMALTFANNVLQPIYHGCTINPLCRKLLAAVTICFLTFINAYDIKF
TTRMQNVFSLTMISSLVVIVMGGMVWMAQGHLENFEDGWAGTNSSVSD
WSVAIFLGIFSYSGWNYLNFMTEELRDPFVNLPRAIYISLPLVTAIYIMAN
VSYLAVLGQDVLTTEAIAVDFATAILGWLRWVMPALVCIATLGGLSVNIM
TSSRICFAGARNGHMPELLAHINIKCMSPMPSLVFLMLLSLLMLIPDNLTS
LITYCTVVESFFTTICCSAVLWLRHKKPNLPRPIKVQLWMPSIFVAITSMLL
VIPVISEPFAVISGACITLAGLPAYYVLVKNTPAPIQRMTCEIILTSSFCQV 

MsAPC5 
(MSEX2.10
428-RA) 

MSEKVKMRKQLGLLEGVAIILGIIFGSGIFISPKEVLVKTGSVWGALIVWG
ACGVLATLGAMSYAELGTTLAQSGGDYHYINEAYGPLPAFLYLWDANLV
FVPSTNAIMSLTFANNLLEPIFPNCPIDPMCRKLIAAATICFLTFINAYDVKF
TTRVQNVFMFTKILALVTIIIGGIVWIGKGGVEHFSDGWAGTKTSVSDWS
VAFYSGIFSYSGWNYLNFMTEELRDPFVNLPRAIYLSLPMVTFIYLLANV
SYLAVLGPVGVRATEAIAVDFAVGALSWVKWAMPTLVAIAILGGLTVHIM
TSSRMCFAGARNGHMPELLAHINMKCMSPMPSLIFLMLISLVMLIPNNLT
SLITYCTVVESFFTTLSCSAVLWLRYKKPDLPRPIKVSLWMPILFVGVSAIL
LVVPVVSEPVAVLAGAGMTLAGVPVYYALISCEPKTIRAISTKFTHLCQKL
FLSAVEEQEE 

MsAPC6 
(MSEX2.08
056-RA) 

MVGKIAAPAIAARFARRSPKSKEAECESVTLKSDLDADVESKDGGGALE
AKMSLLNGCTVIVGSIIGSGIFVSPTGVLKYTGSVNASLIVWITSGIFSMIG
AYCYAELGTMIRQSGADYAYIMETFGPFAAFIRLWIECMIVRPCSQAIVAL
TFSVYVLRPVFPECEPPNEATRLLAACCILLLTFVNCWSVRAATRVQDWF
TYAKLLALFIIIAAGAYQLCMGKVEHFTFEGTTDSVTSIALSFYSGLFAYN
GWNYLNFIIEELKDPVRNLPRAIAISCALVTIVYTFTNIAFYTTLSPTEVLG
SAAVAVTFAERLFGWFALSIPLFVAASTFGAVNGVLLTSSRLFYAGAAQGQ
MPAMLTMVTTRATPAPAVLAVALLSLLYLTVSDIYALINYVGFATWLSIGA
AVFCLPVLRYTRPNLERPIKVNLFFPIVYIICTVLVVAVPALASPAETGVGC
LMILTAVPVYLLLLHPRTKMNCLEAVMHRATYLVQKLTMAVRPKVKMFL
HVNTSDHISDYSKPDQSVPMVYDH 

MsAPC7 MSAQDAEPAEKYETANGVASACGSTVKLRRELGLFSAVNLILGVMIGSGI



(MSEX2.01
235-RA) 

FVSPASALEYSGSVAMCLIIWTVSGIISLLGALSFAELGTVVGKSGAEYAY
FQEAFGKIHKFWGPLPSFSCAWIYVVILRPAEVAIVVMTFAEYAIQPFTPDL
QADYKDKAIKLTSLAALFIMTYINITSVKLFVKVQNIFGVCKVFACLIVIG
GGIYEIAKGNTENLDKGFEGSTTSPGGIALALYSGLWAYDGWNSVTVVTE
EIINPGVNVPLSISIAVPLITALYVFMNVAYMTVLSYAEMTSVPAVAVAFGT
RVLGPASFLIPLGVAIATFGCAMSVQFGVTRVCYTAARSGHMLEVFSYVN
LKRLTPAPAVAFQAFLTSIFISVGNIKTLIEFASWFLWFFYGLAMVALLVLR
KTQADKPRPYRVPTPIPCFVLLVAIFLSILPIVHDPSIKYLMAVGFIVLGFIV
YTIFVYYKKTPTTLLRKFTFITQVLFESVPPSKEQD 

MsAPC8 
(MSEX2.12
361-RA) 

MAKVGDVDGLPSRAMDSGLETVDGGDQESNGSVRLKKELGLMNGVAII
VGVIVGSGIFVSPHYVLKFAGSKGMALIVWVLSGILSMIGALCYAELGTM
IPKSGGDYAYIGEAFGNLPAFLYLWGALFILVPTGNAITALTFAEYILKPLW
PECHPPTAAISLIAAIITCFLTVINCYNVKWVTRVQDSFTAAKILALLITFFA
SLWYLFSGHTENLQNMMEGTTTKPGSIASAFFTGLFSYSGWNFLNFVTE
ELKDPYKNLPRAIRISMPVVTLVYALANVAYFAVLTNDEVLVSEVLAVTFS
EKILGKVAWIMPLFVAMCTVGSLNGAIYASSRLFFVGARNGHLPLAISLID
IRRLTPVPSLIFMCVVTLTLLISTDIESLMLIVSAVEAMFTLCSVAGLLWMR
HTLPQKMRPIRVNLILPIVFLITCTFLVIFCFFENPIKVGIGIAFIALGVPIYLI
FIQWSNKPKWLQSACNSFNITCSKMFLCIPEDSKEL 

MsAPC9 
(MSEX2.12
357-RA) 

MGEDSQAVNGKVVLKRKITLFNGVGIIIGTIIGSGIFISPTGVYLYTGSVAA
SLIIWLVCGLLSTLGALCYAELGTSITRSGGDYAYIYTAFGPLPAFLRLWIA
LLIIRPTTQAIVALTFGNYVVKPFFPECDPPQNAVRLLAAVCLCILTAINCLS
VRWTMRIQDVFTTSKLLALIVIIIAGIYYICIGNTSNFDNAFEGEYSAGNIA
LAFYSGLFAFGGWNYLNFVTEELQDPYKNLPRAIWIALPMVTIIYVMAN
LAYFAVVSKMEMMSNPAVAVIFGDRLFGRWSWVIPVFVALSTFGGVNGV
LFTSARLFATGAQEGHMPAFFSLFHVDKQTPIPSLIFTCLFSLLMLTTSNVY
DLINYYSQILWLSVGASVVGMLWLRRTKPDIPRPIKVNIVIPYVFLIAIACL
VIIPAIKQPQDTIIGIAILLSGIPVYYVCVKWQSKPESYHTISGCVLRFLQKA
CSCMYVDSTEKLADN 

MsAPC10 
(MSEX2.01
857-RA) 

MPGARHKILGHVLSGFCHKMNRRKPLYGDAMDTPLNRCLTTLDITLLGV
GHMVGAGIYVLTGTVARYMAGPATALSFLLAGITSTLAALCYAEFGTRIP
RAGSAYAYTYVSIGEFWAFIIGWNIVLEYMIGAASVARAWSGYLDAMLD
GAISNATISLTGELHETLLSRYPDLLAFLICIVASLILAVGVKTSAYINNGLTI
LNLLVISLVIFLGFYYADITNWSEKNGGFMPYGFSGVLAGAATCFYAFVG
FDSISASSEEAKDPSRSIPIATVLSMAMVAFGYILVALALTLMVPYKSINAE
AALPAALGAVHADWAKYAVAVGAVCGMTTTLLGSLFSLPRCLYAMSADG
LLFGFLSDINNKSQIPIANLFISGLSSALIALLFDLEKLVEFMSIGTLLAYTIV
SAAVIILRYRPTPVVDDKIFGVPQLDSPGDREDSSATGTPATDGGSSSSEMF
EALTVGRLRAQYAWLEPLAGGRAPGAAVTSCVYTFTVATAVLCAHNHFL
AEPAGLWALLPDFVLSFIIIACLVIIWAHQQSPTRLPFRVPWVPLLPAASVM
LNVELMINLNALTWARFAIWMTFGLLLYFLYGIHHSKLGEGVTGLLSRSG
SGGGNSGGWGAVEKTNAIARRVGRFARGSKGDDRKPIICDDELSRRDP 

MsAPC11 
(MSEX2.04

MTLIMSGIKAGASRAVNLAYRVLSRRKAAEEGAARLARVLSALDLTALG
VGSTLGVGVYVLAGDVAKNYAGPAVILSFLLAAVASVFAGLCYAEFGARV



753-RA) PKAGSAYVYSYVCVGEFIAFIIGWNLILEYIIGAASVVKALSEYLDSLLNK
AISTHLEAAMPLDSPHLARYPDIFAFGVIMVFSVALAFGVKESTKFNNLCT
GVNLCVVLFVIISGSFKADTKNWRIPESEVPKSETKDFGTGGFAPYGLAGI
IKGAAVCFYGFIGFDCVATAGEEARRPQKSIPFAVVASLLVVFLAYCGVSS
VLTLMIPYYMQDEKAPFPYVYDRLGWTWAKYAVSVGAICALCSSLLGAV
FPLPRIIYAMSSDGLLFKFLGRVSERFQTPLIGTIIAGLFTGTLAMIFELEQLI
HMMSIGTLLAYSMVASCVLLLRYERTTAHKAAEPLNLTLRSGFRQIFNAD
KHLAPTPLSSAMVTVLVSLYGVWCFVMMLSINQYGEEILSGRPGPIALLS
TGTLLVLVTLYAISRQPVSEKKLAFSVPLVPWLPGISILINVYLMLNLDYM
TWIRFAVWIAAGLLIYFTYGAWHSSERRRTLDSVQLADLHNDSHTALLK
HNGHTQQHD 

MsAPC12 
(MSEX2.04
756-RA) 

MGCARILAVLRRCKRLDDDDNSTQLARCLGLLDLTALGIGSTLGLGVYV
LAGAVAKTVAGPAVTISFLVAAIASAFAGLCYAEFAARVPKAGSAYVYSYV
SVGEFIAFTIGWNLILEYVLGTASVAKGMALYIDSLFNNTMAKAMTEAAP
INVSFLATYPDFFAFGLVMIITVLLGIGVAESTKLNNVFTGLNLLTIITVVVA
GATTSDPANWNIKLSDIPPEYVSKAGEGGFMPWGVAGIMAGAAKCFFGF
VGFDCVATTGEEAKNPKRDIPLSIVMSLVVIFVSYFSIATVLTMMLPYYLQ
DADAPFPHVFTEANMPVIKWIVTIGAIFALCTALLGTMFPLPRVLYAMGS
DGVLFRPLAKINPKSQTPILATFVSGLLSATMAALFNLNQLIDMMSIGTLL
AYTIVATSVLILRYEEESPIPVQAALPIPETPLSVVRQTFNLLGLKYPSQLSA
TIAKSTISILFVVALVTCVLLRWEVSGAALGVLGAALVLLLVVLYRQPRN
NVQDLSFAVPLVPLVPYLSVCMNVYLMVQLDYQTWVRFTIWLIIGYLIYF
FYGIRNSSLSDLPAKSQVDEKKQNHVVTTKF 

NvAPC1 
(NV13760) 

MPKKVVPCNRERAKAILHGEDAPIPVEAANNKPAQSDSSSDSGVQLKKQ
IGLIDGVAIIVGIIVGAGIFVSPKGVLKSSGSVGQALIVWIFSGFLSLVGALC
YAELGTMIPKSGGDYAYISDAFGPLPAFLYLWVALFILVPTGNAITAITFAQ
YILQPLWTGCEPPYEAIRLLAAVVTCFLTAINCYNVKWATRVQDAFTGTKI
FALVIIVLAGLYWLCLGNTENLQHPMAGSNSEPGYVALAVYSGLFSYSG
WNYLNFVTEELQEPYRNLPRAICISMPLITVVYVLANVAYFVVLTRDEILA
SNAVAVTFGDKLLGPMSWIIPFFVACSTFGALNGAIFASSRLFFVGARNGH
LPTALSLINVQNLTPMPSLIFLCIITLVLLFIKDVYTLINYVSFVEALFTTMSI
TGLLWLRYKRPDLHRPIKVPLALPIIFFIICAFLVTLPCYVTPWEVGVGIAF
VLCGIPVYWVFIYWPKKPKWLISASDKFNMLCAKIFLCVQEDKHD 

NvAPC2 
(NV12558) 

MPSVRRMILGHVMSGMCAKINRKKKLEGDVMDTPLKRCLSTFDITLLGI
GHMIGAGIYVLTGPVARDIAGPGVILSFLLAGLASLLAALCYAEFGAKVP
KAGSAYVYAYVSVGEFWAFVIGWNIILEHMIGAASVARAWSGYVDSLSG
RAISNFTKRLMSGYSMDEPLGNVPDPVAAALCFVYALLLALGVKCSAAV
NSLLTLVNLGVMALVICLGFYYADLGNWNFQGHGFLPYGITGVFAGAAT
CFYAFVGFDSIATSGEEARDPTRSIPRATGLSMAIVTVGYILVSAALTLVEP
YSRISRTAALPEAFAARGIPWAKYVISVGALCGMTTTLFGSLFSLPRTMYA
MASDGLLFGFLARVSKRTQVPTINLAIAGFVSGLIALLFDLDHLVEFMSIG
TFLAYTIVSASVIVLRYRPPPPPSQAMDNTVSSDTTLASSSTHQLASPANT
DLAMDSSDCNSMCTSVESQLIQGFCTDGIGRVQPRYAWLSNFLGDCEPGT
AVTTSIIFYSVACVSLCSLLVFLSQNTYSPAWWDYVMLINLVIILVASLLVIA



AHQQNPPSLGCTFRVPMVPLVPALSILLNIGLMFHLSMLTWLRFLVWMIV
GLLIYFLYGIHYSKEAVDPNSYAVLMETAEAERGAKWGSLRLNRKSDTTP
ILGSEEYLH 

NvAPC3 
(NV13071) 

MTCARLWRALSRRRQDDELTAKSELARVLGIIDLTALGVGSTLGLGVYVL
AGSVAKDTAGPAVCISFLIAAIASAFAGMCYAEFSSRVPKAGSAYVYSYVT
VGEFIAFVIGWNLILEYVIGTASMARGVSSYIDVLTNYTIERALHEAMPIK
VSFLSQYPDFFALGMVILLTLFLSIGVKESSMLNNVFTTINLITISIIVVSGII
KADPSNWSIDVLDIPMNVTNPGTGGFMPFGIKGVMEGAAICFYGFVGFD
AVATTGEEAKNPQRNIPLAIVLSLAIIFLAYFSISTVLTMMWPYYDQDAQA
PFPYVYDQIGWPTVKWIVNIGAVFALCTSLLGAMFPLPRVLYAMASDGVI
FKFLATVHPKTMTPLLGTALSGLLTGIMTLLFDLQQLINMMSIGTLLAYTI
VAVSVLILRYQKEELSTQLSNPKTTGPMYSTPANYFKQIFNLYNQKEPTHF
STLTAKYAVLLFGIIVFIIGILVNNCNVLEGKLPSVIFAILALLALLTATAIGR
QPVQQIELSFKVPLVPFIPCLSIMINLYLMLQLDMNTWIRFAAWMVIGFCI
YFFYGVRHSVQGERERLEAETLARKYADQVQVVTKC 

NvAPC4 
(NV50138) 

MSKAKKEDEVEQVGLKRELGLMSAISMIAAVMIGSGIFVSPASALAHSGS
VGFCLIIWIVCGILSLLGALAFAELSAVVPRSGAEYAYLMDAFSPLHRYFG
PLPAFICSWVFVFVLRPAEVAVVILTFAEYFVQPFEPYVGELTREHWDHVK
KLIAILALGLIVYINLRSVKLFVKVQNVFTVCKIAACILVIVGGIWWLATG
HTELLSDPFFNTTTKPGEIALAFYGGLWSYDGWTAAAVVAEEVQRPEINI
LLSIVIAVPIITVLYVSMNLMYMSAIPVQEMISAPTVAILWAKNVLPEWLIF
AIPLGVALSTFGCALSLQFGVARLCYVAGREGHVPSFFSWVHYERMTPAA
AVTLQGLLSLFFMLVGDILKLIDFASFLIWVFYGLSMVALIIMRRTKPDVK
RPYRVPIFIPWLVLFIAIFLTVMPIIDNPSLMYLFVLFFILLGCMIYHFYVYK
KRKSRFARKLTYLVQMLFMVVAPDEVESESDEAASKKLTKAAS 

NvAPC5 
(NV14792) 

MAKGTKVMENVREGDDKVRMKKQLGLLEGVAIILGIIFGSGIFISPKGVI
QEVQSVGLSLVIWVLCGLLSMIGALCYAELGTSIPRSGGDYAYIHESFGDL
AAFLYLWAANLIFVPTTNAIMALTFAKYVLQPFVVCAVSDSAVRLLAAATI
CFLTYVNCYDVKETTKMQNVFMFAKVGALVIVILTGLSWLFMGHAENFE
KAFESTNTDPGKIAVAVYSGIFSYSGWNYLNFMTEELKDPYVNLPRAIYIS
LPLVTLIYVLANVAYLAVLTPDEMIASEAIAVSFGGKILGVWSWIIPVMVAI
SAFGGLSVHIMTSSRMCFVGARNGHFPAMLSHINVKRYTPTPALVFLCILS
LIMLCTSDVFVLITYCSIVESTFIMLSVAGILYLRYKCPDMERPIKVSLWIPI
TFVLICAFLVLVPCYERPVEVGMGVLITLSGIPAYLIGVAWKNKPAKFQEI
NAKITHVVQKLFLSAREEQEADY 

NvAPC6 
(NV14736) 

MHLNDLYTAFSRKKQIDAPGDSSLARCLSTLDLTALGIGSTLGVGVYVLA
GSVAKTIAGPAVIISFAIAAFASMIAGLCYAEFGARVPRAGSAYVYSYVTM
GEFIAFLIGWTLILEYVIGSASVVRGLSTYVDALFNNSMRNAFESAAPIDIS
HLSSYPDFFAFGVTLAFSAALAFGAKESSVANNLFTLANLTVVLFVVIAG
AFKADMNNWKLKPSCTKTKCPNGNGGFMPYGLPGVITGAATCFYGFIGF
DCVATTGEEAKNPQRSIPIAIIVSLTVVFLAYFGVSTILTTVLPYYEQNADA
PFPYMFDYIGWNWARYVVSAGAICGLCASLLGSMFPLPRVIYAMASDGLI
FKWMGKVSSRFHTPLMGTLSAGLLTGVLAAVFELSQLINMMSIGTLLAY
SIVAACVLILRYEESKSFEKRNDIESYSVSSIVKQLVNYKRLTYSTRLTSKI



VTSLVFSYFIACIALTSLISIYSKEITDGNFTMLIPLLLLTIVLILILLFIYLQPN
CDKQLSFSVPFVPFIPGLSILINVYLMMMLDVMTWVRFGIWMIVGLGIYF
FYGVWNSTIRTTRNSAKNVNQNDWKNGDVPKLT 

NvAPC7 
(NV15895) 

MRNNCWPKAGQEQEGPASSFLQEQQQQQQQQQQQQQQPNFGGGPLGN
DQDGSGGCRGLEGQDPEKDDPVHLKRRVGLVSGVALIVGTMIGSGIFVSP
SGLLVRTGSVGMSFIVWTGCGLLSLCGALAYAELGTMNTSSGAEYAYFM
DAFGAPPAFLFSWVSTLVLKPSQMAIICLSFAQYAAEAFAEECDPPPQVVK
LVALLAIVLILLVNCYSVNLATGVQNAFTAGKLIAILVIVAGGSYKLIQGNT
QHLHQPFRNIEESQGETVKAVFNIGKLATAFYTGLWAYDGWNNLNYVTE
EIKDPSKNLPRSIMIGIPLVTLCYALINVSYLAVMSPIEMIDSEAVAVTFGNR
ILGAMAWLMPLSVAVSTFGSANGTLFAAGRLCFAASRQGHLMDCLSYVH
VRRFTPAPGLIFHSLVAGAMVLSGSIDSLIDFFSFTAWIFYGGAMLALLVM
RRTRPNHPRPYRCPLLIPVLVLLISIYLIVAPIIEKPQIEYLYAAGFIAAGMLF
YLPFVKYGYVPKFMEGVNAFLQVLLEVAPTAAAFD 

NvAPC8 
(NV10182) 

MSKSSGSLKGSTKGSIKGSIKDGETNNGPYDSPGVGGDEIKLEAKMSLM
NGVTVIVGSIIGSGIFVSPSGVLQYTGSVNASLLVWTASGLFSMVGAYCY
AELGCMIRKSGADYAYIMETFGPFMAFIRLWIESMIVRPCSQAIVALTFST
YVLKPFFPDCEPPQDAARLLAVCCICVLAFINCWDVKWATRVQDIFTYAK
LLALFVIIGAGGYQLVNKQTQHFTFDGTTTEVTQIALSFYSGLFAYNGWN
YLNFIIEELKDPVRNLPRAIAISCTLVTIVYVLTNVAFYTTLSPNEVLNSKA
VAVTFANRLFGPMAWTIPVFVALSTFGAVNGILLTSSRLFYAGACEGQMPE
ILTMIQTSRMTPTPAVICMALLSMLYLCSSDIVALINYVGFATWLSIGVSVL
CVPWLRWAQPNLPRPIRVNLAFPIVYILCTLFVTIVPMYSSPVETGYGCLM
ILSSVPVYFAFIAWKNKPKFFQKSVVSFTKFLQKVILVVGKPKPAKI 

NvAPC9 
(NV10224) 

MAALSGFEGLHTRESCIMKLDFMDREKGLELFGKFIRTKNIDNLQGEQA
RAGSEQYSAGSKQKLQKCLTTLDLTSLGVGSCVGTGMYLVAGMVARSV
AGPGVIISFIIAAIASIFSGACYAEFGVRVPHTTGSAYMYSYVTVGELIAFII
GWNMVLEYLIGTSACACALSACLDALANGAISGAIGDTFGTIFGRPPDFL
AFVITLLMMLLMAAGVKKSLVFNNVLNALNLAVWVFIMAAGMFYVDS
ANWTEHRGFMPFGWSGVFTGAATCFYAFIGFDIIATTGEEATNPKRSIPLA
IVSSLVIILIAYVSSSMVLTLIVPYDEVDQDSALVEMFGQVGAYKCKYIVAV
GALAGLTVSMFGSMFPMPRIVYAMAQDGLIFRSLSQVWPLTGTPALATLT
SGLCAAVAALLIQLEVLVEMMSIGTLLAYTLVSTCVLILRYQPHTTNLVEL
LPQSLRTPCRSPTKDTQANGHQVGYGKELRPDQLTTALNTAQSHASQSEL
GISSNGQRIMVRRVRRANSSSPDSDDTYGGEEDEIGLGKDDQYLVSDRTE
NKFYGSVHAAAAGSSCGSAHQYPGNTPIIGPPLNYLQRRLQAAQYLCPAI
FPWVDRGPATEASGRYVMKLVGILYLLILIFDLIIVCGMGNMGGFTTFLLF
VFFFAIIAVLLAISRKPQNRNSMMFMTPGLPFVPAIAVTVNIYLIFKLSILTL
VRFTVWMTLGFIVYFYYGIKHSSLEEGNAEAAAETSAGGNIELTVTDPSK
SSHHPQPASSPYATSDRSIYEGQQLDAFGQPVFGSTNFGGTPSSHQQQSGT
SGTSGTPLFVPPDSFPSWDD 

 
  



Table S8. CDS sequences of the APC transporters of the B. tabaci. 

Gene CDS sequences 
BtAPC1 ATGTCCCAAACGCCGGAGCCTCCGCCGGAGAAGGTGCCGCTGCGGGCG

ACGATGGAGGACATCGACTTGGGCTCGGACACGGAGACGGACAAGAA
GGACGACTCGGAGGTCAAGCTCGAGGCGAAGATGTCCCTCCTCAACGG
GATCACCGTCATCGTCGGGAGCATCATCGGCTCCGGGATCTTCGTCTCG
CCGTCCGGGGTGCTCAGGACCACGGGCTCCGTCAACATGGCGCTCATC
GTTTGGACTATATCCGGTGTCTTCTCCATGGTTGGGGCCTACTGCTACGC
GGAGCTGGGGTGCATGATCTCCAAGTCGGGGGCCGACTACGCGTACATC
ATGGAGACGTTCGGGCCTTTCCTGGCGTTCATCCGGCTCTGGATCGAGT
GCATGATCGTCCGCCCCTGCTCCCAGGCCATCGTCGCCCTCACCTTCAG
CATCTACGTCCTCAAGCCCTTCTTCGTCGACTGCGACCCGCCCGACCTAT
CCGTCAGGCTCCTCGCCGTCTGCTGCATAATGGTGCTGACGTTCATCAAT
TGCTACTCTGTGAAGTGGGCGACCAGGGTCCAGGACTACTTCACGTACG
CTAAACTACTCGCCTTGTTCGTCATCATCCTTGCGGGAGTCTACCAACTT
TTCCAAGGACAAACTCAACACTTTACGTTTGACAACACCACAACGGAA
GTTACGTCCATAGCACTGTCATTTTACTCTGGACTGTTCGCATATAACGG
CTGGAACTACCTCAACTTCATAATAGAAGAGTTAAAGGATCCCGTAAGG
AACCTACCGAAAGCCATAGCTATATCGTGTTCTTTGGTGACTGTCGTCTA
TGTGCTGGCGAATGTGGCGTTCTACACGACACTCTCACCGCAAGAGGTG
CTGAATTCCGAAGCTGTAGCAGTGACTTTTGCTGACCGACTTTTCGGAG
TGATGGCTTGGACAATTCCTGTGTTCGTCGCCATGTCTACTTTTGGAGCA
GTCAATGGAGTACTTTTAACATCTTCAAGGTTATTCTACGCCGGGGCATG
TGAAGGACAAATGCCAGAAATTTTAACAATGATCCAAATTCACAGACTA
ACCCCTGCGCCTGCTGTTCTTTGTATTGCGTTCCTGTCCATGCTGTACCT
TACAGTCTCTGATATTTACGCGTTAATAAATTACGTTGGATTTGCTACTTG
GTTGTCCATCGGAGTAGCTGTTCTATGTCTTCCAGTGCTGAGATACACAC
AACCAAAACTACATCGACCAATCAAAGTGAACCTCTTCTTCCCCGCGTT
GTACATAATTTGCAGCGTTTTCGTAACTGTTGTTCCTATGATCGCCAGCC
CTGTTGAGACAGGTATCGGGTGTCTGATGATTTTGACTAGTGTTCCAGTG
TATCTTGTCTTCATAGCTTGGAAAAACAAACCAAAGCCATTGCAAAGAG
CTGTCGTAAAAATGACACATGCTCTACAGAAGTCAATGATGGTCGTTGG
TAAGCAGTCGGCCCCATCCACACTATAA 

BtAPC2 ATGACATCTAGCTCTGAGCTGGGCACGCCAATGGTGCCGGTTGGCACCA
AACAGGAAAAAGTATGCATGAAGAAGCAGCTAGGGTTGTTGGAAGGAG
TTGCCATCATCCTAGGAATTATTTTTGGATCAGGTATATTTATCTCACCGA
CTACAGTCATCCAAGATGCCAAATCTGCAGGTCTTAGTTTGCTTATCTGG
GTGTTGTGTGGTATTCTATCCATGGTCGGTGCTTTATGCTATGCTGAATTG
GGGACATCTATACCCAAGTCCGGTGGTGACTACGCCTACATCTTTGAAG
CGTTCGGCCCTATTCCAGCTTTTCTATACTTGTGGGATGCCATGCTCATCT
TTGTACCCACAACGAATGCTATCATGGGATTAACGTTTGCCAATTATATAA
TCAAGCCTTTCTTCCCCACTTGTGATGTTCCTGACCTACCAAAAAAGCT
GATTGCGGCCAGTGTTATCTGCTTTTTGACGTTTTTGAACTGCTACAATG



TGAAAGCAACAGCAAGGACCCAGAATGTTTTTATGATAGCCAAGATCGC
TGCTCTGTGCATAATTATTCTTGCTGGGCTTGCATATATGACTTTTGCGGA
TAGAGGAATGACGAATTTTGAAGACGTGTGGGCAAACACAACCTCTGA
CGCAGGCCAAATTGCAGTTGCATTTTACTCAGGCATTTTCTCCTATTCTG
GCTGGAACTACCTGAATTTTATGACAGAAGAATTGAAAAATCCCTACGT
AAATCTCCCAAGGGCAATTTATATCTCTTTGCCAATTGTGACCTTTATCTA
TGTGTTGGCAAATGTGGCGTATTTGGCTGTTCTAACCCCTGTTGAAATGA
TACAGTCGGAAGCCGTGGCAGTGTCGTTTGCTGATTCCATCATGGGCCC
TCTAGCATGGACCATGTCATTAATGGTAGCCATGTCAGCATTCGGAGGTT
TGAGCGTGCACATCATGACATCATCTCGAATGTGCTTCGTTGGGGCTCG
CTATGGCCACTTCCCAGCCATGTTGTCGCACATCAGCGTTGATAGATTCA
CGCCAACCCCTTCCTTAGTTTTTCTCAATATTCTCTCGTTAATCATGCTAT
ACACTAGTAATGTCCGTGATCTGATCACTTATTCTACATTTGTAGAATCAT
TTTTCATCACACTCTCAGTGAGTGGCCTATTATACCTACGCTGGAAACAA
CCCAACAGACCACGACCTATCAAGATTTCCATTTGGATTCCTATTCTTTT
TGTCATCCTGTGTCTCTTTCTGGTCGTCCTCCCATTCTTTGACTCGCCGC
TGGTAGTTGGAGTCGGAAGTCTCATCACTCTAAGTGGTGTGCCAGTTTA
TTATTTCGGAGTCGTTTGGCAACCCAAGCCAAAATGGTTCCGGAGCGCT
CTGGATAAAACAACGTACGTCGTACAAAAACTGTTTATGTCTGCCAAGG
AAGAGCGTGAACTGTGA 

BtAPC3 ATGGTCTCATTTTGGGACTCGATATCGCAGCGAAAGACTTTTACGTCGAT
AGCAAAAGAGGAGTCTAAACTCAAAAGAGTCCTGACCACCTATGACTT
GACAGCTTTGAGTATTGGCAGTACACTCGGAATCGGTATTTACGTTCTTC
CGGGAGCTGTAGCCAAAAATGTCGCCGGACCCAGCGTTGTTCTTTCTTT
TGTTCTCGCTGCCTTTGCGTGCGTCCTTTCCGGAATTTGTTATGCTGAGC
TCAGTTCGAGAGTGCCAAAGGCAGGGTCTGCCTATATCTATGCCTATGTA
ACGGTTGGCGAACTAATGGCTTTTATCATTGGATGGGTAGTCATCATGGA
ATACGTAATAGGTGCCTCCAGTGTTGCTCGAGGCCTAAGTGTTTATGTAG
ACTCTCTGTTTAATGGGACGATGGAAGCAACTTTTCGTGAGGTCTACCA
GATCGAAAATGTACCGTTTCTTTCACCTTATTTCGACTTTTTTACATGTGC
TGTCTGCATCATTTTAGGAATTGCTCTGAGTGTGGGTCTCAAAGAATCAG
CGCGAATGAACAATGTGCTAGTGGTCATTAATGTCGCCGTTATGCTGATT
GTCATAGGAGTTGGAAGTCTGGAAGCCAACTTCCATAACTGGGCACTGA
CTCCCAAAGAGGTGCCCTCCGGTTATGGGGTCGGAGGTTTCTTTCCGTA
TGGTGTCACAGGGGCAATAGCTGGAGCAGCAACATGTTTTTACGGATTT
GTCGGTTTTGATTCCATCACAACCACAGGTGAGGAGGTAGAAAACCCA
CAGAGAGCGTTACCTTTATCAATCATTCTTTCCCTGACAATAATTTGCGT
CTTATATTGTGGAGTGGCAATTGTTTTGACATTAATGTGGCCCTACTATTT
ACAGGACGTTAATGCACCCTTACCATACGTCTTCGGTCAAATCGGCTGG
CCTTGGGTGCAGTGGGTAGTCACAATTGGAGGCATAGTTGGGACCTTTG
CGAGTTTAATAGGATCACTTCTTCCAATCCCTCGCGTAGTATATTCAATGG
CTGATGACGGCTTACTGTTTAAGTTCTTGGCTACTGTACATCCAAAATTT
GGAACTCCTTTTACTGCAACTCTAGTTACGTCAGTCATCGCTGGAGTATT
GGGAGGTATATTCAATCTGAAGCAATTAGTTGACTTGATGTCCATCGGAA



CTTTGCTTGCATTTACTTTAGTAGCTGTCTGCGTTCTAATTCTGAGATATC
GGGATGAACCGGATGAAAATTGTATGTTGATTAATTCGGAAATCGGAGA
ATCGTCACGACTGACGCAAGTTTGGCTCGGCGAAAAGACCACCGTCAA
GAAGATTTTCAAACAGCTCTGGAATTGGAACAAACTTACGATTCCCACC
TACTTGTCCAGCGCAATTGTCACTGTTGAAACCATTCTTTTCGTCTCATG
CTCCATCGGACTCGTGTCATTGGTCAATTATAAAGCATCGCTTGATGCTT
CAAATTTTGCAGTGTATACCATAATTACTGTTTCCGTTATGATTTTTCTTCT
TATTTCAATAAGTCTTCAGCCTACATCTTTGATTTCTCTTCAGTTTAAGGT
TCCTTTCGTGCCTATTTTACCTGCCATCAGTATTATGTTTAATGTATATTTG
ATGTTGCTCCTCGACTTGGCCACATGGATCAGATTTGTTTCTTGGCTATC
TGTAGGTTTTGTAATTTACTTCTGCTATGGCATAACTCATAGCTCAGAGA
GAAAATCTGCAATCCAGAATCAGCGGGAGTGTAGTGGTGGATATGATAC
TTTGAGCCCTAATATTTCCATAGTGAGGGATCCTATCCTGTAA 

BtAPC4 ATGAAACATAAATTCCGTGATCTCTTCTCTTGTTCGAATAGCTCCTCGGA
ACTCTCAAACAACAACAACACCACCGCCAGCAACAATAACCTACCGGC
AGGTAATCATGCACAGAACGGGAAGGAAGGAGTCCAGTGGCGGAGCG
GGATGGGGGGCCGGGGCCTGGGGCTGGGCCTGGGGGGCGCGGGCTCG
GGAGGCGGAGGGAGCGGGGGCGGCGCGGGCGGCTCCGGCGGGGAGGC
GGAAACGGACGACCAAGACGATGGGCCGCGAGGAGACAAGCTGGAGG
GGGCGGACCCAGCTCAGGATGACACTCTTCACCTCCAGAGACGGGTGG
GACTCCTCAGTGGGGTGGCTCTAATCGTCGGAACCATGATTGGTTCCGG
CATTTTTGTTTCCCCGTCAGGCCTGATGGTGCGCACTGGTTCCATTGGCA
TGAGTTTCGTCATTTGGATCGCATGTGGCGTTGTCTCTCTTTTTGGGGCG
CTGGCCTATGCGGAGCTGGGGACGATGAACCCGAGCAACGGGGCCGAG
TACGCTTACTTCATGGACGCGTTCGGCCCGATCCCTGCATTCCTCTTCTC
GTGGGTCTCCACGCTGGTGCTCAAGCCCTCGCAGATGTCCATCATCTGT
CTCAGCTTCGCCAAGTACGCCGTCGAGGCCTTCGTCGACGAGTGCGAG
CCCCCAGAGCTCTCCGTCAAACTCGTCTCCGTCCTCACAATACTGGTAA
TATTGGTGGTAAACTGCTATAGCGTCAATTTAGCCACCGGTGTGCAGAA
CACGTTTACCGCCGCTAAGTTGTTTGCTATTCTCATCATCATCGTAGGAG
GTTTATATCAGCTTATGAAAGGCAACACGAAAAATTTGGAGAACATGTT
TGAAGGAACAACTTCATCTGTTGGCAATCTTGCGACGGCATTTTACACG
GGTCTGTGGGCGTATGATGGTTGGAATAACCTGAATTATGTCACAGAAG
AAATTAAATCACCATCAAAGAATGTTCCTCGGTCAATCATGATCAGCATA
CCTCTGGTAACAATCTGTTATGTTTTAATAAACCTCTCTTATCTGGCTGTG
ATGTCACCTGCTGAAATGGTTGAGTCGGAAGCGGTCGCAGTGACTTTTG
GAAATCGAATCCTTGGGCTAATGGCATGGTTAATGCCGCTGTCAGTGAC
AATATCAACCTTTGGTTCAGCAAACGGAACGTTGTTTGCCGCTGGTCGG
TTGTGTTTTGCAGCGAGTCGTGAAGGACACCTATTAGATATTTTGTCATA
TGTCCACGTCAGGCGATTGACTCCTGCTCCGGGGCTAATATTCCACTCA
ATTATTGCCATTGCCATGGTCATGTCGGGTACAATCAACTCACTCATCGA
CTTCTTCAGTTTCACGGCGTGGATTTTCTACGGTGGCTCAATGCTTGCTG
TTATTGTCATGCGCTATACTAGACCTAACTTCCCGAGACCCTACAAAGTT
CCAATTATCATACCATGGACGGTGCTTTTGATTTCTCTGTATTTAATAGTA



GCTCCTATTATCGACTCTCCGCAGATCGAGTACCTGTATGCATCATTTTTC
ATCTTTGCAGGCCTTCTAGTCTACGTTCCATTTGTTCACTACAAGGTCAA
CTGCAAATGCATGGAGAAATTCACCGTTTTTTGTCAACTATTACTGGAAG
TTGCGCCGACGAACATCACCTATGATTGA 

BtAPC5 ATGAAGATTCCAACGATTCCTGGGCCCGGGTTATTCCCGACGGGCGACT
ACAAAAAAGACGGCCTCTCATTATTCGCCAAATTAATTAGGACGAAAAA
TGTGGAAGGAATGGACGGCGAGATTTCGCTCAAAATTAGGACTGAAATC
AAATCGGATAAAAAACTTAAATTGAAGAAATGTCTAACAACGTTAGATT
TAACTTCACTCGGTGTCGGCAGTTGTGTTGGCACAGGAATGTATTTAGTT
TCTGGAATGGTCGCAAGAAATTACGCCGGTCCAGGTGTAATAGTTTCGT
TTTTTATAGCAGCCTTGGCTTCCATATTTTCAGGTGCTTGTTACGCTGAGT
TCGGGGTACGAGTTCCGCACACAACAGGCTCGGCATATATGTATAGTTAT
GTAACTGTAGGTGAATTCATTGCATTCGTAATTGGTTGGAATATGATATTA
GAGTATTTAATTGGAACCTCAGCATGTGCCTGTGCTTTGAGCGCTTGTTT
TGACGCCCTCACGAGTGGCGCCATTAGTAAAACGGTAGCCAGTGTAACG
GGAACCATATTCGGTCGCCCTCCCGACTTCCTAGCTAGTATAATAACAGT
CTTGATGACAATTTTAATAGCCGCTGGTGTAAAAAAATCACTAGTTTTTA
ATAATGTTCTAAATGCAATCAATTTAGCCGCGTGGGTCTTCATAATGAGC
GCAGGCCTCTTTTACGTCAATACGGACAACTGGTCCCAGCACAAAGGAT
TCCTTCCCTACGGTTGGTCCGGGGTATTCACAGGCGCGGCGACGTGCTT
TTATGCATTCATAGGGTTTGACATAATCGCAACGACGGGCGAGGAGGCG
AACAACCCTAAGAAATCCATTCCTTTAGCAATAGTTAGCAGTTTAGTAAT
AATTCTCATGGCCTACGTCACCTCATCTATGATGCTCACACTAATAGTTCC
CTACGAAGAGGTGGATCAGGACTCAGGGCTGGTCGAGATGTTCGGTCA
AGTGGGGGCGTACAAGTGCCAATATATCGTCGCCATCGGGGCGCTCGCC
GGGCTCACGGTCAGCATGTTCGGCTCCATGTTCCCCATGCCCAGAGTAG
TCTACGCCATGGCTCAGGATGGCCTCATTTTCAGGTCTCTGGGTCAAGTT
TTGCCTTTCACCGGCACTCCGGTCTTCGCCACGTTTTGTAGTGGTGCCG
CGGCCGCCATTGCCGCCCTTCTTATTAAACTCGAAGTTCTTGTTGAAATG
ATGTCTATAGGTACTTTACTTGCATATACTTTAGTCTCAACATGTGTCCTC
ATCTTGAGGTATCAACCGCACACCACGAACCTCATGGACCTTTTACCAG
AGTCTCTCAGGACGCCTCTGAACAGGTCGCCTTCAAAAGAAAATGTTG
GCAACGGCCAGGCGGGAAAATATGGCACAACTCTGCCAGCAGATAATAT
GAAAACGAGTTACAGCGGTGTCATATCGCAGCAGCCTCCAGTCACAAC
GCTGAATAACCAGCAACATCGAGTGATGGTGCGCAAAGTTACCAGAAG
ATCCGGAAGTAGTTCGCCCGATTCGGACGACACGTATGCGGGGGAGGA
ATCTGAAGACCTCTCCATGCGCGACGACCAGTTCCTGGTTTCAGATAGA
AACGAGAACAAGTTCTACGGATCCGTTCACGCTGGTTCAACCCAAGCC
AGCGCGGGAATCAAACCTCGCTTCAGCTATATCAGTCATCGGCTTCAGG
CGGCGACGTACTTGTGCCCGGCGATCTTTCCATGGGTGGACACGGGCCC
GGCTACCGAGGAGAGTGGCATGATGGTGATGAAGTACGTGTTGCTCCTA
TACATCCTCATTATCCTCTTCGATCTACTCATCGTTTGTGCCATGGACTCC
ATGGGGACTTTCCTCAAACTTGTACTCTACATCCTGTTCGCCTCCATCAT
AGCCGTTTTGGCTCTCATCTCGAGAAAACCGCAGAACAGGAAAGCGCT



ACTCTTCATGACTCCGTGCGTCCCTTTTGTTCCTGGGATTGCAGTGGCGG
TCAACATATACCTCATCTTCAAACTCTCCGTTCTGACCCTTGTTCGATTC
ACGGTCTGGATGACGATAGGCTTTGGCGTGTACTTCTACTACGGCATAA
AGCACAGCTCCTTGGAGCACGAACCGGACGATGAGGACGGGCTCAGA
GGGGCGGAAGGCGGTCAGCAGAATATCGAAATGAAGCCGCCTCTGAGC
AAGGCGACGAGCCCCGCCCGGCAACCGGTTTCGGCGCCCCACAAGCAG
GAGGTGAAACCCGAGCCGCCCGCCAGGCCGCCCACCTCCAGGGCGCCA
CCGCTCAGCCAACGATCCGAGAGCCTCTTCGTCCCACCCACGGAATTCC
CGACGTGGGACGACTAA 

BtAPC6 ATGGCCGAGCCCGGGGCTGCGGGGGCGGGGACGCTGAACGCGCCCTCC
TCGTCGGCGGAAGCGCGGGGGTCGGGGGTGGACGGGCCGGTGGAGCT
GAAGAAGGAGATCGGGCTCCTGGACGGCGTGGCCATCATCGTCGGGGT
CATCGTCGGGGCCGGGATCTTCGTCTCCCCCAAGGGGGTCATCGAGAAC
GCCGGCTCCGCCGGCCTCGGACTCATCGTCTGGTTCCTGTCCGGAGGCT
TGTCCATGATCGGGGCCTTGTGCTACGCCGAGCTCGGAACGATGATCCC
AAAATCTGGCGGTGATTACGCGTATATCAACGAGGCTTTCGGTCCATTGC
CAGCGTTCCTCTTTCTTTGGGTGGCGTTGATGGTGATACTACCATCCAGC
AACGCTATCACGGCTCTCACATTTGCTCAATACATTCTGCAACCGATTTG
GCCTGACTGCGAACCGCCCTACCTGGCGGTCAGACTCATCGCTGCCGTA
GTTGTCTGTTTATTGACTGCCATTAATTGTTACAATGTCAAATGGGTCAC
CAAGGTTCAAAACGTTTTTACGTTGACCAAAATTTTTGCTCTGATGACC
ATTATCCTCTCGGGTCTTTGGCTCGTTGTGAATGGAAAAACGGAGAAGA
TTTCGCGACCGTTCGAGGGAAGCAACTATGATCCTGGTCATTTGGCTTTA
TCCGTTTACTCTGGTCTATTTTCCTTCGCTGGCTGGAATTATTTGAATTTC
GTGACGGAGGAGCTCAAGAACCCTTATGAAAACCTGCCTAAAGCGATC
TGCATATCTCTGCCGCTGGTCACTGTCGTCTATTTATTTACAAATGTAGCA
TATTTTGTAGCGCTGACAAAAGATGAAATTCTAAAATCCAGCGCAGTTG
CTGTGACATTTGCAAATAGACTCTTCGGTCCGATGGCCTGGGTTATGCCA
CTGTTTGTGGCGTGCTCGACTTTTGGAGGTCTGAACGGCGCCATTTTTG
CATCCGCTAGATTGTTCTTCGTCGGTGCTAGGAATGGACATTTGCCGAAG
GCTATAGCCTTAATTAACGTTAAGCACAGCACACCTGTTCCATCCTTGAT
ATTCATGTGCAGTGTGACCTTATGTCAAATGCTGATCAAAGACATATACT
CTCTGATCACGTATACAGTCTTTGTAGAGGCATTACTAACCCTTTTCTCTA
TTACGGGTCTTCTTTGGCTCCGAGTAAAGAGACCAAATGCACAAAGGCC
GATCAAGGTGAACATAATATTGCCGTTGATTTTCTTCGTAATTTGCTCATT
TTTGGTTGTACTACCAATTTTCGTAACTCCAGTAGAGGTTGGAGTAGGA
CTTGCGTTTATCTTTTCTGGCATTCCAATATACTTAATTTTTATTTACTGGG
AACAAAAACCATCATGGTTCAGGTATATTATAGATAACTTCAACCTGACA
TGCGCCAAGTTGTTCCGATGTGTTTTGGAAGACACTGTGGTGGAAACA
GAAACTAAAGTTTCGTGA 

BtAPC7 ATGACCACCCCGAAAGACGGGAAATTCGAGTTGAAGAAATTCCTCAAG
AATCTTTGTCCAGAAGAATGTTCTCGATGTGAGGACGGAAAAAGCAGG
CTGAACTCCGAGAGCAGCAACATGTACATCGAAGTATTCAGTGGCAAA
AAGGCCGAAGAAGGAAAACCGGCCAAAGGCGTCCAACTTCAGAGGGA



GCTGGGGCTAATGAGCGCTGTGAATTTGATTCTCAGTGTCATGATTGGTT
CTGGAATTTTTGTCTCTCCAACACGAGCTCTGAAGGAGGCCGGATCCAT
CGGAATGGCCCTCATTGTTTGGGCTCTATGTGGAACCATCTCCATGCTAG
GTGCGTTGTCTTATGCTGAGCTTGGCACTGTTGTTAACAAATCCGGAGC
TGAGTACTCTTACTATCGAGAAGCATTTGGACCCCTCCACAAATTTTGGG
GACCACTTCCTAGTTTCATCAATTGTTGGGTTTCAATCGTATTTGTCCGC
CCTGCAGAGATTGCTATAATCATCCTGACTTTTGCGGAATACTTTACTCA
ATTACTTAACCCCATTATCCCACCAAATGAAATTGATAATTACTATGATAG
AAAGAAGATAGTCGCCATCGCAGCTCTTTTTATTATCACAGCAATCAACT
TCTTTAGTGTCAAACTGTATGTTAAGATTCAGAATATTTTCTCATCATTCA
AAGTTGCTGCTTGCTTCCTTGTCATAGGCTGTGGTCTCTACTACATTTTC
ATTGGGAAAACTCAAAACCTTGAAAATCCATTCAAAGGATCAGATTTAT
CGCCAAGAGCTTTTGCAGTGGCATTTTACCATGGTCTTTGGGCTTATGAT
GGCTGGTCCTCAGTGACTACTGTCACAGAAGAAATTAAGAAACCTAATA
AAAACATCCCCAGAGCAGTCATAATTGCTGTGCCTTTGGTCACAATGTT
GTACTGTTTCATGAATGTCTCTTACATGACAGTTCTGAGCGTTCCGGAGT
TGATTCAAGCCAAAGCTGTTGCCAACGAAGTCGGTGTGAAAGTTTTGG
GTCATTTCTCCTGTTTAATCCCAATGGGTGTTGCACTTTCAACGTTTGGT
TGTGCTCTTAGCGTGCAATTTGGAGTAACCAGATTATGTTACTCAGCAGC
TAAAAACGGACACATGATGGAAATATTTTCCTATGTTCACTCGAAAAGA
CTTACCCCAGCTCCAGCTGTGCTTTTGCAGGGTGCTCTGTGTCTGGTGT
GCATTTTGGCTGGAGATATAATTACCCTAATTGAATTCGCCAGTTTCCTTG
TCTGGACATTCTATGGTCTTGCCATGGTCGCCTTAATTGTTATGAGATACA
CGAAAAAAGATGTTCCTAGACCATGGAAAGTACCAATTGTTATTCCTATT
TTTGTTATGATCATCGCCTCATGTTTGGCAATTATTCCAATTGCAATGAAG
CCTCAACCTCAGTACCTGATAGCCGTTGGATTCCTTATTTCTGGATTTGTT
GTCTACATTCCTTTCATTTACTTCCAGAAGAAATTATTCGGCGCAGATATG
TTCACGAAAGCAGTCAAGTCAGTGATGAACGTTCAACCTCCTGACCAA
GATCAAGAACTCATCGCCAAAAAGACAGCCCAGCTTAATGATGATCAGT
CTGATCCAAAAGAGGCTCTGTGTGTTGTTTCTCTTCTGTCAGAAACCAA
AGACGATTCGTGTTGCGATGAGCCTTGCTGTGACGACTCATGTCACAAA
AAATCGTGTTGTGACAAATCGTGCCTTGAAAAATCGTGTTGTAACGAAT
CGTGTCTCGAAAAATCGTGTTGTAACGAATCGTGTCTCGAAAAATCGTG
TTGTGACGAATCGTGTCCACGTCAATAA 

BtAPC8 ATGCCGGGCTCTAGGCATAAAATAATTGGACATGTTTTCAGCGGAATTTG
CACAAAGATGAACCGAACCAAACAATTGAGCTCCGGTGAGGAGGTGAT
GGATACACCTCTTAAGAGATGTCTCAACACTTTCGATATCACTCTTTTAG
GTGTCGGGCATATGATTGGTGCAGGAATATACGTGCTAACAGGAACAGT
GGCCCGAGATCTGGCCGGACCAGGAATTATTCTCTCGTTCATTTTAGCCG
GCATAACCTCAATTTTGGCTGCTTTGTGCTACGCCGAATTCGGCGCACG
GGTGCCTAAAGCTGGCTCGGCGTACGTTTACACCTATATCAGCGTCGGA
GAGTTCTGGGCCTTCGTCATTGGCTGGAATATCATTCTCGAGCATATGAT
TGGAGCTGCGTCTGTGGCCCGCGCTTGGAGTGGCTACGTAGACTCACTT
TTGAGTGGGAGCATAAGTGCAGCCACGGTGGCTTCGATCGGCGAACTG



CACGAAAAATGGTTGGGTCGCTATCCAGACTTACTCGCCTTCATGGTCT
GCATATCATACGCTCTTTTACTAGGTATCGGAGTGAAGAGTTCAGCGGTG
GTGAACAGCCTGCTGACGCTGGTGAACCTGAGCGTGATGGGGCTGGTG
ATCGTGATCGGTTTCTGGTACGGGAAGCTGGAGAACTGGAACGCCAAC
AACCGGGGGTTCCTCCCGTACGGGTTCTCGGGGGTTGTCGCAGGGGCC
GCCACCTGCTTCTACGCCTACGTCGGCTTCGACAGCATCGCCACCTCCG
GCGAGGAGGCCCAGGACCCCTCCTTCTCCATCCCGGTCGCCACCGCACT
CTCCATGACACTTGTCAGCTTCGGGTACATTCTAGTGAGTGCAGCGTTG
ACCCTCATGGTTCCGTACACTATGATCGATGCCAGCGCAGCCCTTCCCGA
GGCATTCTCCATGATGGGTCTACATTGGGTCAAGTACGCAGTAACGATTG
GGGCACTCTGTGGTATGACGACCACCTTACTTGGCTCCCTCTTCTCTCTC
CCGCGATGCATGTATGCCATGGCACAAGATGGACTCATCTTCGCCTTCCT
TGGCAAGATCAATAAAACCACACAGGTTCCTGTTGTAAATCTCATCATAT
CAGGATTGATGAGCGCCACGATTGCACTCTTATTCGATCTAGAAAAACT
GGTGGAGTTCATGTCGATCGGAACATTGTTGGCGTACACCATCGTTAGC
GCCTCGGTGATAGTTCTTAGATACCGTCCGAACACACCGCCTCCTTCTAA
TGATAACGTCAGCGTTAATGACGTCTACATAATGTCACCCTCTCCTGGGG
TGGAGGAGTTCAAGGTTTGCATGGGTGGACGCCTGAAGCCCAGCTTCG
ATTGGCTGGAGCCGGTAGTGGGTTGGTGCAAACCTGGCGAAGCTGTGT
CTGTTGCCGTTTTCATTTTCACCTGCTTCAGCGCCCTGCTCTGCTTCCAC
TTTCATTGGGCCACCGCTCAAATGGAGAATGGCGCGTGGTGGACCGTTT
TCGGCTGCGTCTTCCTGATTGCCGTCATGCTCTTCTGTTTACTAGTGATA
GAGGCTCATGAGCAGAATAGAACCGGGCTGACGTTCATGGTGCCCCTAG
TTCCTTACGTACCCGCTTTGAGCATTCTTTTCAACGTGGAGCTCATGGCA
AACCTGAACATCTTAACTTGGCTCCGGTTCATGATCTGGATGATTTTAGG
GTTACTGGTTTACTTTTTATATGGTATCCACCACAGCAAGGAAAATGATA
CCACTTCCTCTTACTCGGTGCTCATGACGTCATCAGAGGCGACGAAATC
AAAATGGGGCTCGATTCCTGCTCCGGTCACAATTCCTGTCACGAGGAAA
AGAAGGTCCGGGAAGGGAGATCGCCAGGCTATCGTCAATAGCGACGAC
GATACTGACAGCTCGGACTAA 

BtAPC9 ATGACGTTTATGCGAGGTGTGATCGGGACTTTAACCCGAATCAAAGTTT
CGGATGAGGATATAGTGGACAGCGACGCGCCGAAGTTGGCCCGTGTCCT
TGACCTGTTCGACCTGACGTTGCTCGGAGTTGGGACCACACTCGGGGT
GGGCACCTACGTGCTTCCGGGTGCCGTCGCCAAAAACACCGCCGGTCC
CGCTGTCACCGTTTGCTTCGCCATTGCTGCCGTTGTCTCCATTTTGGCTG
CTTTATGTTATGCTGAATTTGCTGCCAGGGTACCGAAAGCGGGATCAGCT
TACGTCTACTGTTACGTCACAGTCGGCGAGTTTTGTGCATTCATAATAGG
ATGGAATTTGCTGCTTGAGTTTGTCATTGGTACAGCAAGTGTAGCGAAA
GCGTTCACCGGCTATGTCGATGCACTTTTTGGGGGTGGCTACGCTTCCAT
GATGCAAAGTGTCATGCCGATGCATGTTTCCTTCCTAGCCCAATATCCAG
ATCTCATGGCTCTGTGCGTCGTCCTATTGTTTTCACTTTTGTTGGCCTGG
GGTGTCAAAGAATCTACATTCATTAACAACATCTTCACGACCGTAAACTT
GGTAACGGTTGTCATCGTAATTTTCGCCGGGATTTATGTTTCCAAAATGA
GCAACTGGTTCATTGACCCGGCGATGATCCCTCCGGAGCATAAGGCAGC



GGCCGGGAAAGGAGGTTTCATGCCTTACGGCTGGTCGGGAGTCTTGGC
TGGGGCCGCTACCTGCTTCTATTCTTTTGGCGGATTCGACTCCATTTGCA
CAACGGGCGAGGAGGCCAAAAATCCACAAAGAACCATCCCTTTGGCTA
TTGTTATGACACTTGCGATTGTGTTCGTTGCCTACTTTGGTGTATCCTCCG
TTATCACGATGGCGTGGCCTTATTATGACCAGCATATTGACGCTCCATTCC
CATATGTATTTGACAAGACAGGACTGCACGCTATAAAGTGGATTGTAAC
AGTCGGCGCTTTGTTTGCTCTGTGTACCAGTATGCTGGGAGTTGCTTTTC
CTCTGCCCAGAATCCTATACGCCATGTCATCAGATGGTTTAATTTACAAG
TTCTTTTCCCGTATAAATGCGTACACACAGACTCCTGTGTTAGCAACTTT
AATATCTGGTCTTTTAGCTGGTATTATGGCAGCAATGTTCGACCTGACAC
AGCTAATCGATATGATGTCAATTGGTACTCTGATGGCTTATTCAATTGTTG
CTCTGTGTGTGATTTTACTGAGGTACAAAGAGGACGAATCTAGTGTGGA
GGACGTCAGTAAAAAGCAAAACGATTTTGGGTCAAATAAAACAGAGCA
GTACACTTTCAGCTCTGTCTTAAGTATATTAAGCACAGAAAAAGAGAGC
TCACCTACCGCAAGAACAGTATTCATTGCGAGGATAAGCACAACTATATT
CTGTGCTGTCACGATAATTCAGACGCTAATCCTTGTTCTCAGCGAATCAA
TATTTTCGGCTGAATCATTTTGGAGTGTCTTGAGCACTCTCGTCGTTTTA
GCTAATTTTGTAATTTTAGGAGCGACCATGTATGTCATTTCGTTGCAACC
ACAATCGGATACAACCTACCTCAAATTCAGGGTTCCTGGAGTGCCTGTG
GTGCCATGCTGCTGTATATTTATGAATACATATCTTATGGCCCAACTCGAT
TTTCACACGTGGGTCCGATTCGCCGTGTGGTTGGCTGTTGGTTTTGTCAT
CTACTTCACCTACGGAATCCAGCACAGCGTGCAAGGTATCCTCGATCGT
CAACAGGCGAAACAGGAACTGAAATCGCAGCCACCCCCTCCCGCCCAG
ATGTACAAATGA 

BtAPC10 ATGTTCCCCCCGAATGTTAAGGTGCTACTAACAAAATTCGCCTCGGTTGT
TACGCGGCTGAAATCGGAAGACTCAGTGGATCTAGAATCAAACAAGCC
GAAGCCGAAGTTGGCGAGAGTGCTAACCGTTCTTGATCTGACAGCGTT
GGGAATCGGGTCAACTCTCGGTGTTGGTTCCTACGTCTTACCGGGAGAA
GTCGCTCGCAATACAGCTGGACCTGCTGTCACTGTCTCTTTCTTCATTGC
TGCTGTTGTCTCCATTCTTGCCGCTCTTTGTTATGCCGAGTTTGCAGCTC
GAGTTCCTAAAGCAGGATCAGCATACGTTTACAGTTATATGACTGTCGGC
GAGTTCTGCGCTTTCGTCATAGGCTGGAATCTCATCTTAGAATATGTCAT
CGGGACGGCCAGTGTTGCAAAGGCACTGTCGGGATACCTGGATGCCCT
GACAGGAAAAGTGTTCGAAACGTACATGTTGCAACATTATCCGATGAAT
GTCAGTTTTCTCGGTCCTTATCCAGATTTGATCTCATTCTCCGTCATCATG
CTACTTTCATTTGTGCTAGCATGGGGCGTTAAGGAATCAACAATGCTCAA
TAATATTTTTACTGCTTTGAACCTAACCACGGTTGGCATCATAATTATTGC
TGGGATAACAGTCGCCAAGCCTTCCAACTGGTTCATCGCGAAAGAAGAT
TTACCCGTGGACCCAAACTCAAAATACAACCCAGGAGAAGGAGGTTTC
ATGCCGTTTGGCTGGACTGGTGTCTTAGTTGGAGCAGCTACTTGTTTCTA
CTCTTTCATTGGGTTCGACTGCATAGCAACAACAGGGGAAGAGGCGAA
AAACCCCCAAAAGACTATTCCTCTGGCCATCGTTTTGTCTCTGTTGATAA
TTTTCTGCGTGTATTTTGGAATATCTGCAGTTCTCACCATGATGTGGCCTT
ATTATGACCAGGATCCAGCGGCTCCATTCCCTTCAGTGTTCGAGAAAGT



TGGGATGCCTCAGGTTAAATGGATAGTCTCCGTGGGGGCCGTTTTTGCT
CTGTGCACCAGTTTGCTGGGGTCAATGTTCCCGATGGCGCGGATTTTATA
CGCGATGGCTGAGGATGGTCTCATCTACACATTTTTGGCGCAAATCAAC
AAAAAAACACTTACGCCATTGTTCGCCACATTCGTGTCAGGAGTTTTGG
CAGGAATAATATCGGCTATTTTTAACCTAACGCAGCTAATCGACATGATG
TCCATCGGCACCCTCCTCGCTTACTCCATCGTTTCATTGTGCATTTTGCTT
TTAAGGTACCGAAAATACGAGATCAGCGAGGAAACGAAACCAGGCCGT
AATGAGCCTGCAGTCAATCATGAAGAACCAAAGAAAGAATATCCAGGC
TTCATTTCCGGATTGTTGAACCTTGAAAATGAACGGCGGGCCACGGATT
TCTCGGAGGCGATCTCGAAGATTTTAATTGGCACTTTTTGTATTTTATGTT
TCATGCATGTAGGAGGTCTAATTTTGATGGAACGAAGAATGCGATTCGA
AATCAACTTTTGGTTCAAAGCATACCTCATTGGTGTAGGAATTTTACTTG
TGATCAGCGTGATTCTCCTATGGCGACAGCCTCAGGCAAACACAGAAAA
ACTAACTTTTACAGCTCCATTGATGCCAATTGTACCTACTTTAAGTATTTA
CGTGAACACATACCTAATGTCAAAGCTGGATAAAGCAACATGGATCAGA
TTTGTTGTCTGGCTTTTATTAGGTCTCTTAGTCTATATGTGTTATGGGCTC
AGGCACAGCAAGGAAGGAAAGAATAGATTTATTGCAGCTGAAAAGAAG
GAAAAGATCTCAAAAAGTTAG 

BtAPC11 ATGTACATCGAAGTATTCAGTGGCAAAAAGGCCGAAGAAGGAAAACCG
GCCAAAGGCGTCCAACTTCAGAGGGAGCTGGGGCTAATGAGCGCTGTG
AATTTGATTCTCAGTGTCATGATTGGTTCTGGAATTTTTGTCTCTCCAAC
ACGAGCTCTGAAGGAGGCCGGATCCATCGGAATGGCCCTCATTGTTTGG
GCTCTATGTGGAACCATCTCCATGCTAGGTGCGTTGTCTTATGCTGAGCT
TGGCACTGTTGTTAACAAATCCGGAGCTGAGTACTCTTACTATCGAGAA
GCATTTGGACCCCTCCACAAATTTTGGGGACCACTTCCTAGTTTCATCAA
TTGTTGGGTTTCAATCGTATTTGTCCGCCCTGCAGAGATTGCTATAATCAT
CCTGACTTTTGCGGAATACTTTACTCAATTACTTAACCCCATTATCCCACC
AAATGAAATTGATAATTACTATGATAGAAAGAAGATAGTCGCCATCGCAG
CTCTTTTTATTATCACAGCAATCAACTTCTTTAGTGTCAAACTGTATGTTA
AGATTCAGAATATTTTCTCATCATTCAAAGTTGCTGCTTGCTTCCTTGTCA
TAGGCTGTGGTCTCTACTACATTTTCATTGGGAAAACTCAAAACCTTGA
AAATCCATTCAAAGGATCAGATTTATCGCCAAGAGCTTTTGCAGTGGCAT
TTTACCATGGTCTTTGGGCTTATGATGGCTGGTCCTCAGTGACTACTGTC
ACAGAAGAAATTAAGAAACCTAATAAAAACATCCCCAGAGCAGTCATA
ATTGCTGTGCCTTTGGTCACAATGTTGTACTGTTTCATGAATGTCTCTTAC
ATGACAGTTCTGAGCGTTCCGGAGTTGATTCAAGCCAAAGCTGTTGCCA
ACGAAGTCGGTGTGAAAGTTTTGGGTCATTTCTCCTGTTTAATCCCAATG
GGTGTTGCACTTTCAACGTTTGGTTGTGCTCTTAGCGTGCAATTTGGAGT
AACCAGATTATGTTACTCAGCAGCTAAAAACGGACACATGATGGAAATA
TTTTCCTATGTTCACTCGAAAAGACTTACCCCAGCTCCAGCTGTGCTTTT
GCAGGGTGCTCTGTGTCTGGTGTGCATTTTGGCTGGAGATATAATTACCC
TAATTGAATTCGCCAGTTTCCTCGTCTGGACATTCTATGGTCTTGCCATG
GTCGCCTTAATTGTTATGAGATACACGAAAAAAGATGTTCCTAGACCATG
GAAAGTACCAATTGTTATTCCTATTTTTGTTATGATCATCGCCTCATGTTT



GGCAATTATTCCAATTGCAATGAAGCCTCAACCTCAGTACCTGATAGCCG
TTGGATTCCTTATTTCTGGATTTGTTGTCTACATTCCTTTCATTTACTTCCA
GAAGAAATTATTCGGCGCAGATATGTTCACGAAAGCAGTCAAGTCAGTG
ATGAACGTTCAACCTCCTGACCAAGATCAAGAACTCATCGCCAAAAAG
ACAGCCCAGCTTAATGATGATCAGTCTGATCCAAAAGAGGCTCTGTGTG
TTGTTTCTCTTCTGTCAGAAACCAAAGACGATTCGTGTTGCGATGAGCC
TTGCTGTGACGACTCATGTCACAAAAAATCGTGTTGTGACAAATCGTGC
CTTGAAAAATCGTGTTGTAACGAATCGTGTCTCGAAAAATCGTGTTGTA
ACGAATCGTGTCTCGAAAAATCGTGTTGTGACGAATCGTGTCCACGTCA
ATAA 

BtAPC12 ATGACGTCCCGCAACGCGACGGACGTGAAGGCGAAGCTGCCCGTGGAG
GTGGACGACGAGAAGGTCCAGCTGAAGCGGAAGATCACGCTGCCCAA
CGGAGTGGCCCTCATCGTCGGCACCATCATCGGCTCCGGCATCTTCGTG
TCCCCCACCGGCGTCTTCCAATATACCGGGTCAGTGGGCTCGTCGCTGG
TGATCTGGACGCTATGCGGGATCTTCTCGACGATCGGGGCCCTGTGCTA
CGCGGAGCTCGGGACTTGCATCTCGCGCTCGGGCGGCGACTACGCCTAC
ATCCTCGAGGCGTTCGGCCCGCTGCCGGCCTTCCTCCGCCTATGGTCGG
CCCTCCTCATCATCCGGCCCACCACCCAGGCCATCGTCGCCATCACCTTC
GCCCAGTACGCCGCCAAACCCTTCTTCCCAGGGGACTGCAAACCCCCG
GAGCAGGCCGTCACCATCCTAGCTGCCGTCTGCCTTTGTCTCCTGACCT
CCATCAACTGTCTTAGCGTGCGATGGTCCATGCAAGTTCAAAGCGTCTT
CACCACCGCGAAACTCTTCGCCCTGGCTGCCATCGTTTTCTTCGGCGTT
GGTCACATCCTGCTCGGTAACACGGAAAACTTCGATCATGCCTTCGACG
GGGATTACAACCCAGCCAACATCGCACTCGCCTTTTACTCGGGTCTCTT
CGCGTTTGGCGGATGGAACTATCTTAATTTCGTTGTGGACGAGCTACAA
GATCCTTTCAAGAATCTACCGCGAGCTATATGGATAGCGATGCCGATCGT
AACAATTGTGTATGTGACAGCAAATCTGGCCTACTTTGCCGTGGTCCCT
GCTCATGAAATGCTCACCTCGCCAGCTGTTGCAGTCTCATTTGGGGACC
GTATGTTCGGACAAGCACGCTGGGCTGTCCCTGTTTTTGTGGCCTTGTC
AACATTTGGAGGAGTGAATGGTATTTTGTTCACATCAGCTCGTCTGTTTG
TCACTGGTGCTCAAGAGGGACATCTTCCTCCAATATTCTCCTTCATACAC
GTAAAAAGATGCACTCCAATTCCTTCCCTTCTCTTCACATGTTTTATGTCT
CTCTTAATGTTGTGTTCTACCAATGTATTTGTTCTGATCAACTACTTCAGT
CAAGTTTTGTGGCTGTCAGTTGGAGTATGCATAGCAGGTCTCTTGTACTT
GCGCCACACCAAACCTGACATGCCACGCCCCATCAGAGTGCACACAGC
TCTACCCATTATGTTCCTCATTTGCTGTGTCTTCTTGGTGTCTGTGCCTGT
CGTGGCAGAGCCATTTAACACAATCGTTGGATTACTTATAATTCTCTCTG
GAGTGCCTGTGTACTACATTGGTATCAAATGGAAGACAAAACCATTCGC
ATTGAAATCAGCACACAATGACTTCACTGTTTTCTTACAAAAAGCACTAT
TCGTGCTGAGCCCAGAAGAGTCAGAAAATCCTGTCAGTCTCTTGTGTAC
TACATTGGTATCAAATGGAAGACAAAACCATTTGCATTGA 

BtAPC13 ATGTTCCCCCCGAATGTTAAGGTGCTACTAACAAAATTCGCCTCGGTTGT
TACGCGGCTGAAATCGGAAGACTCAGTGGATCTAGAATCAAACAAGCC
GAAACCGAAGTTGGCGAGAGTGCTGACCGTTCTTGATCTGACAGCGTT



GGGAATCGGGTCAACTCTTGGTGTTGGTTCCTACGTCTTACCGGGAGAG
GTCGCTCGCAATACAGCTGGGCCTGCTGTCACTGTCTCTTTCTTCATTGC
TGCTGTTGTCTCCATTCTTGCCGCTCTTTGTTATGCCGAGTTTGCAGCTC
GAGTTCCTAAAGCAGGATCAGCATACGTTTACAGTTATATGACTGTCGGC
GAGTTCTGCGCTTTCGTCATAGGCTGGAATCTCATCTTAGAATATGTCAT
CGGGACGGCCAGTGTTGCAAAGGCACTGTCGGGATACCTGGATGCCCT
GACAGGAAAAGTGTTCGAAACGTACATGTTGCAACATTATCCGATGAAT
GTCAGTTTTCTCGGTCCTTATCCAGATTTGATCTCATTCTCCGTCATCATG
CTACTTTCATTTGTGTTAGCATGGGGCGTTAAAGAATCAACAATGCTCAA
TAATATTTTTACTGCTTTGAACCTAACCACGGTTGGCATCATAATTATTGC
TGGGATAACAGTAGCCAAGCCTTCCAACTGGTTCATCGCGAAAGAAGAT
TTACCCGTGGACCCAAACTCAAAATACAACCCAGGAGAAGGAGGTTTC
ATGCCGTTTGGCTGGACTGGTGTCTTAGTTGGAGCAGCTACTTGTTTCTA
CTCTTTCATTGGGTTCGACTGCATAGCAACAACAGGGGAAGAGGCGAA
AAACCCCCAAAAGACTATTCCTCTGGCCATCGTTTTGTCTCTGTTGATAA
TTTTCTGCGTGTATTTTGGAATATCTGCAGTTCTCACCATGATGTGGCCTT
ATTATGACCAGGATCCAGCGGCTCCATTCCCTTCAGTGTTCGAGAAAGT
TGGGATGCCTCAGGTTAAATGGATAGTCTCCGTGGGGGCCGTTTTCGCT
CTGTGCACCAGTTTGCTGGGGTCAATGTTCCGATGGCGCGGATTTTATAC
GCTATGGCTGAGGATGGTCTTATCTACACATTTTTGGCGCAAATCAACAA
GAAAACACTTAATGTTCCCGATGGCGCGGATTTTATACGCGATGGCTGA
GGATGGTCTCATCTACACATTTTTGGCGCAAATCAACAAAAAAACACTT
ACGCCATTGTTCGCCACATTCGTGTCAGGAGTTTTGGCAGGAATAATATC
GGCTATTTTTAACCTAACGCAGCTAATCGACATGATGTCCATCGGCACCC
TCCTCGCTTACTCCATCGTTTCATTGTGCATTTTGCTTTTAAGGTACCGAA
AATACGAGATCAGCGAGGAAACGAAACCAGGCCGTAATGAGCCTGCAG
TCAATCATGAAGAACCAAAGAAAGAATATCCAGGCTTCATTTCCGGATT
GTTGAACCTTGAAAATGAACGGCGGGCCACGGATTTCTCGGAGGCGAT
CTCGAAGATTTTAATTGGCACTTTTTGTATTTTATGTTTCATGCATGTAGG
AGGTCTAATTTTGATGGAACGAAGAATGCGATTCGAAATCAACTTTTGG
TTCAAAGCATACCTCATTGGTGTAGGAATTTTACTTGTGATCAGCGTGAT
TCTCCTATGGCGACAGCCTCAGGCAAACACAGAAAAACTAACTTTTACA
GCTCCATTGATGCCAATTGTACCTACTTTAAGTATTTACGTGAACACATAC
CTAATGTCAAAGCTGGATAAAGCAACATGGATCAGATTTGTTGTCTGGC
TTTTATTAGGTCTCTTAGTCTATATGTGTTATGGGCTCAGGCACAGCAAG
GAAGGAAAGAATAGATTTATTGCAGCTGAAAAGAAGGAAAAGATCTCA
AAAAGTTAG 

BtAPC14 ATGACGTCCCGCAACGCGACGGACGTGAAGGCGAAGCTGCCCGTGGAG
GTGGACGACGAGAAGGTCCAGCTGAAGCGGAAGATCACGCTGCCCAA
CGGAGTGGCCCTCATCGTCGGCACCATCATCGGCTCCGGCATCTTCGTG
TCCCCCACCGGCGTCTTCCAATATACCGGGTCAGTGGGCTCGTCGCTGG
TGATCTGGACGCTATGCGGGATCTTCTCGACGATCGGGGCCCTGTGCTA
CGCGGAGCTCGGGACTTGCATCTCGCGTTCGGGCGGCGACTACGCCTAC
ATCCTCGAGGCGTTCGGCCCGCTGCCGGCCTTCCTCCGCCTATGGTCGG



CCCTCCTCATCATCCGGCCCACCACCCAGGCCATCGTCGCCATCACCTTC
GCCCAGTACGCCGCCAAACCCTTCTTCCCAGGGGACTGCAAACCCCCG
GAGCAGGCCGTCACCATCCTCGCTGCCGCCTGCCTTTGCCTACTGACCT
CCATCAACTGTCTTAGCGTGCGATGGTCCATGCAAGTTCAAAGCGTCTT
CACCACCGCGAAACTCTTCGCCCTGGCTGCCATCGTTTTCTTCGGCGTC
GGTCACATCCTGCTCGGTAACACGGAAAACTTCGATCATGCCTTCGACG
GGGATTACAACCCAGCCAACATCGCACTTGCCTTTTATTCGGGTCTCTTC
GCGTTTGGCGGATGGAACTATCTTAATTTCGTTGTGGACGAGCTACAAG
ATCCTTTCAAGAATCTACCGCGAGCTATATGGATAGCGATGCCGATCGTA
ACAATTGTGTATGTGACAGCAAATCTGGCCTACTTTGCCGTGGTCCCTGC
TCATGAAATGCTCACCTCGCCAGCTGTTGCAGTTAGTTTCCACTTAAAC
ACGAAATTCATCAAATTTCCGACACCTGTAAATTCCTCATTGCCTCATTG
GGCTCAAAAATTAACTGGGCAAAGGGTGATGGAGGGGCACCCTTTGCT
CAAGGGGAGCAAAGGGGAAGGGGTGAAGGGGGCACCGTACCTTGAAA
GTGTGTCATTTGGGGACCGTATGTTCGGACAAGCACGCTGGGCTGTCCC
TGTTTTTGTGGCCTTGTCAACATTTGGAGGAGTGAATGGTATTTTGTTCA
CATCAGCTCGTCTGTTTGTCACTGGTGCTCAAGAGGGACATCTTCCTCC
AATATTCTCCTTCATACACGTAAAAAGATGCACTCCAATTCCTTCCCTTCT
CTTCACATGTTTTATGTCTCTCTTAATGTTGTGTTCTACCAATGTATTTGTT
CTGATCAACTACTTCAGTCAAGTTTTGTGGCTGTCAGTTGGAGTATGCAT
AGCAGGTCTCTTGTACTTGCGCCACACCAAACCTGACATGCCACGCCCC
ATCAGAGTGCACACAGCTCTACCCATTATGTTCCTCATTTGCTGTGTCTT
CTTGGTGTCTGTGCCTGTCGTGGCAGAGCCATTTAACACAATCGTTGGA
TTACTTATAATTCTCTCTGGAGTGCCTGTGTACTACATTGGTATCAAATGG
AAGACAAAACCATTCGCATTGAAATCAGCACACAATGACTTCACTGTTT
TCTTACAAAAAGCACTATTCGTGCTGAGCCCAGAAGAGTCAGAAAATCC
TGTCAGTCTCTAG 

 
  



Table S9. Amino acid sequences of the AAAP transporters of the eight species. 

Gene Amino acid sequences 
BtAAAP1 MEMKSSESASNVTQVMTRSQQEKVFPPRQFKHATSDFETFLHIVKSSLGS

GLLATPDAFKNAGIGLGLVGMAVAVLVITHATSILVRSSQAICCTLQKPHLT
YADTAEYAFEYGNIPAVRPYAGFARKFVKVFSVITYYGVNTVYVVLIASSA
KQLIENHIEWSLNIRWYILLVLVLILPLGIIKLMKFLAPFSAIANVCLFVGLG
IILFKIMDDLPPLSERPFVAPIEKVPLFFATMLFGLEGIGTVLPVENEMKNPD
HFLGWTGVLSVSMFFIGLVNAIVGLFGYWKYGDAVCGSISLNMEQDWLS
ELVKFLIAVAILFTYGLQMTVTSEVVWDSVQDYFHKDNSKVAYYCVRASL
VVGTAIVAAIIPNLAPIISLFGAIGFSMLGLFCPAVIDFVLFYDVEKGLTDWR
CWKNILLIIAAFSATFLGAYTSLADIISNYS 

BtAAAP2 MSELDVIQFSFFQEPSTGEPQATELDTFLPQDGSNKDGSSAKYKVQVLPTR
PRDAEAAAGTGHHEKGYWDPFKERKLDHATTDGETLTHLLKASLGTGIL
AMPAAFKNAGMITGIFATIIVSLVCTHCSYVLVKCAHSLYHRKKVTTMTFA
DVGEVAFANGPPWGRKFSKWARFSILFGLFLAYFGTCSVYTVIIAKNFKIVI
EHHSHYNADIRFYIAVLLVPLILLSWIPNLKYLAPISMLANFLMAGGLGITF
WYLVWDLPSVWERPQFASWETLPDFFSTTIFAIEAIGVIMPLENAMETPQH
FVGICGVLNRGMSGVTMIYILLGFLGFLKFGDAAQDNITNNLDITQIAPQV
ANIFVAIAVFCTFGLQFFVCLEIGWDSVKGYFPKRQRFYNYIVRTVLVSGA
VFLAIAVPTIGPFINLIGALCFSLLGLIIPVFIEFVTYWDVGFGSFNWIVWKN
ILVLIFGVLALVFGSATSIKGIAALYAPQGPVADGFNKTLENLSSYNTTSV 

BtAAAP3 MSDNTPLRILKTNLGIKLKKMKPEERQPLIGVAYPIPISENFDDRAMPRPDI
RDSPENLSVNIDGGPMNDQFVNATKEEEVKNDFQSARDLAHPTSNLDTLI
HLLKGNIGTGILAMADAFRNAGLYLGLVCTLCLGAICTHCMHMLIGCEKE
LCERTSVPALDFAEVAETAFATGPERLRKFSTVFRMLVNTFLIITQIGFCCAY
FVFVSQNLHDEIKYFFFDIELIWVLILMLVPMILLNWIKSLKYMMPISLLAS
ILTTSGLGIIFYYVLQDLPNTNTVPKVASWGQLPLYFGTAVYAFEGIGVILPL
ENSMKSPEHMRGYVGILNTGMVIVTCLYTAVGFFGYLKYGDAATRGSITF
YMGAELFASHVVRLTMALAIFLSYCLQFYVPANIIWPQLVSRFAFLQPEER
QYFGEYIFRTLLVLFTFLLAVIIPDLSAVISLVGAVSSSTLALIFPPLLEMVTF
YEKDFSYRTLIKDLLIMLFGICGFLVGSYTSILNILNPPENPL 

BtAAAP4 MPGPGGELKMHNISQNSPEGGNGTKYNEFSINVPPHESPPDGDYDPHTHR
VLDAPTTNNETLIHLLKGSLGTGILAMPKAFYQAGLLIGTIGTILIGFLCTY
CLHVLVRSQYILCKRKRVPILSYPDSMKIALQEGPSGLRMFADASYVIVDG
FLIVYQLGICCVYIVFVATTVKQVADELADPIDLRVHMLILLLPLILINYVPN
LKMLAPFSQVANFITFAGLAITLYYILQDLPPVSSRPLVGEPRNYSLFVGTT
LFALEAVGVMLALENNMKTPASFGGYGGVLNKGMVIIVFLYVAMGFLGY
VKYGELIAGSVTLNLPQGMLAQSVKLIFAVAIFITYALQAYVPVDIIWRTY
MKQYHSHKNKMLIEYILRTAVVLITFVLAVLIPRLELFISLFGALCLSALGIA
FPAIIELCVLWPDQLGTLNYVLWRDVFLVVIGILALVIGTSISVNDIIVSFQ 

BtAAAP5 MHSNSVITLSNSIIGVSILAMPFCFQQCGIILSLIILFFISIISRLACHFLLKSAV
ISRCRSFEFLAFHMFGPAGKTVIELSIVGFLMGSCVAFFVVVGDLGPAIVKS
VLNLEMSVQALRPALLIGVAVFIILPLGLVRDIDSLSSICTLSIGFYIILVLKII



AEATPPIFDSSWADKVNYWRPAGILQCLPIFSSALSCQTQLFEIFGSYLNGP
LDKINGAIKSSVNMCTAVYMGVGLFGYIAFCSQPLTGNALMNFPPSVTGDI
IKLGFVVSVALSFPLVIFPCRASLYSFLYHQNHSSHYELLTRNTGGSSQNVL
TLLIVTVSLILALLVPSIELVLGLLGSTIGVILCYILPSVFFTRLLKKNTNERL
LAQVVIIVGVFIMVLGTYTNLFAAEKAISGPEKDMQLNIAISPEKEFPSEIK
HGLEEMREHSMEAFHNVPEKLHLDQANLDLKENADQVKESDDKKNQVS
LVDSNKDLDQSQGDAKKEPVKTKSENLMKATRKEPPEPVEPVETKHFDN
PQKIEVDANLKPDLPENMNQAKSEAVKKEIIVDQPKIVADESLRQEKPAEK
QVESPNEINVPKKDKEKIYIPKGGKIFKKLHEIPPKNPPSKKDSVVNNVNL
EGNLRPEIMDKLKDTPPLPIALQKNINVFNVSLIPEKTPENDDKVKNRELL
DHQNKNEPHPRERRDVLTLAEEELSNGKGISVKGIHENEGSETVKLVTRSL
GSVDTDVIENSEKVVLILSEVGDKDLKMKNNGENETSDKSHSSLSASKAD
FILDVEEEYQSARKLSPDFGNQKSAKFTAKPEHNLGNKLIDESTQNLDFSP
DIQKSDQFAIKSDFNFDNQKSGGSSVKSVVEPGSQKYDASIPKTDLNISFH
QSDESAPKSDLNFDNHQGMPEVKTSKSIPSSDSNLVNSQSLPELQNHNSAP
SSDSNLGNERNNSASKLKSMSDNASGDITLKETLRSVNSVEMKGVDSCPK
NSSAKKSIQPNRTSNSSKSNSSDKLLNIQAPDRLSSPDNIFNDIESVNVEISN
AFHDVPKSFKRDLKSVELVAENDEQILDNILSVRKEIDSISKTIEIKNDR 

BtAAAP6 MGNEKMEKGEYLEKTQSMVTIDGSFNTSSTLKLTDNGTKKGIEADDTYEP
FSNRDMTHATSNSGAFFHLLKSSLGSGILAMPNAFKNGGLIFGIVGTILTGII
CTYCVHMLVICSQILSARVKKPTLGFAETAEVAFQTGPTKYKQWAGFARE
FVYGALFATYYFGNTVYVVLIATSFKQVMDSNLGLDWDIRIYILFLALPLV
PVGIIRTLKYLVPFSAMATVFIMVGLGFTIAYTLEDLPPVTSRHYFTSWHQL
PLFFSTVLFAMEGIGTVIPIENSMKNPGHFLGCPGVLNIAMIIVVNLYGCVG
FFGYLKYGDETKGSVTLNLPATALAESIKILVALSILFTYGLQFTVPTEIVW
KRISHKFSEENQEKGYYIMRAFMILGTVVVAAAIPNLSPAISLVGAICFSTL
GLFCPAIIETITFWDDDVATPGIPWRWIKNMVLVVVSIFALVSGTYASIIEMS
HEYS 

BtAAAP7 MERLKDSVQPDYQATSPRTPLRINEPSNDSASPSTNANARSPNFETGAPQN
AGINVLTAAVFVAGEMAGSGVLALPKAVVDSGWIGIFIVIICCINAGYGGSR
LGECWAILEERYPEYRGNTRNPYATIAERAVGKWGSYLVSVCMQITLFGA
SIVYLLLAAQLVQDLLIVVFPSVGFCWWFLIFAVGLIPAMWLGSPKDFWLV
GVGALLSTTVAVVFIATQMLIDGLNLEKLPRHRPHSFKEFFLAFGTILFAFG
GASTFPTIQNDMVHREKFSKSVMIAFIAITGLYSPLVIGGYYIYGDSIQPNV
VMSLSHTTLVSLANIAMAIHLILAFLIIINPVCQDLEEMLQVPPEFCLKRCIV
RTCMIMLMIIVGATVPRFSKILSLVGGSTITLTTFVLPNYFYLKLSDQRAPN
WPVREVPLHMRVYMYELIGIGLVGGCCSTYSALIDMVGPDSFTKPCYWP
N 

BtAAAP8 MGEIKKPANEKTYILEQQFQSPVSDGPNSDTEQLFRNEKDPHKSGLEVASF
NYVNSIIGSGVIGIPYAFKEAGFGLGIMMLAFVALVTDYSLVLMVRSAHIS
GVYSYQGLMEAAFGSAGFIILSFLQFIYPFIAMVSYNIVVGDTITKVLMRV
FNLYPHSLLARRDVVVALATIFVTLPLCLMKNLAGLAKASILSMVFVFFIL
LAIFIRFFTLQDVVPPSFDAWEFANWDVIPALGIMAFAFMCHHNVFLLYESI
ERADQTKWDKITHFSLSVSFAISAMFGVAGYATFTGYSQGDLLENYCWDD



DLMNLARLFFSCTILFTYPIECLVTRSVIYQIMGNENNVSDLQHLLITCGIV
GTTFLLSIMTDCLGVVLELNGVLSAVPLAFILPAASYLKLEPGSVFSDRKLP
ALGLAIFGCLVAVIGAVLIILDFDSEDTCSHGRVMPYCLNHTLYT 

BtAAAP9 MTDGFDDHPSNRPRRKSLDSDSESQPLLSSDHSCTSLYDPTTTGVFRYDSE
SEWDNEANKQDVQSKKETNSLGAFRSISLQHKKPDVPVFNRKAFSYTPAP
RYAEFWRSEPVTTCFSPPVISQSMHKVATQSSIVTIFSIWNTMMGTSLLAMP
WGVGRAGILMSVFLFFMMGMICLYTAQKMIQVQKKYGDKHVGEMAELC
RVLLGRPGEIIAKVSSIIVLLGANIIYYVLMSNFLYYSVTFIYHFGDGIIVSPN
STLSGVEACPRNVTVPVVEYQRVPGSTFDQLWQLNNTVPLFLALILGPLL
NFKSVTFFTKFNSFGTLSAMYLVLFVLVKSIFWGLHVDFDHEDSPYFSPLV
SSNLAATSGMLPLSFFIHSIVITLMRHNKDQTKNDRDLSIAYGLVGLTYCLV
GVLFYLCFPLAKSCIDDNLLNNFQNRDLMTVIARGFIFFQLLTVFPLIMYM
LRIQIFAAMQLNHYPSLFHVILLNITIVGICVSFAVFFPKIGALLRFTGALGG
FICVFTLPCLLYIASEIKEDRLTWQTVVVHSIIPLTGFINFVAQFFVND 

BtAAAP10 MDTQLATIQTTLEIKTAESNSCADLVPRKEEQQEKNPNTREFKHATTDFET
FLHIIKASLGSGLLATPDAFKNAGIALGLIGTAMAVAAITHTTAMLVRNSQT
LCYMLKKPFLTYFETAEYAFEYGNLPAAKGHGGLARRFVKLFSLITYYGV
NTIYMVLIASTIKQLVETRIDTQWNIRWYILLALIIILPVGVIKLMKFLAPFS
AFANVCLFGGLGIILCRILRDLPPVSSRPLVAPIEKIPLFISTILFGCEGIGIVLP
AENEMKNPDHFLGWTGVLSWSMFCIGISNAIVGFFGYLKFGDEVQGSISL
NMQDDWISELVKILIALAILFSYGLQMTVTSEVVWDSVKDRFHKDNSKK
AYYCVRSSLVVGTAVVAAVIPNLAPIISLFGAVGFSMMGLFCPAVIDLVLYY
DPERGWTDWRCLKNILLMLAALAATLLGTYSSMVDIITNYE 

BtAAAP11 MSDGGVGVADWASDSPSARSTSRPGRSALVSPEIQIERVSPFALHRGPVTL
ATHNMRLTLEGKNVRPIITEFDPKKSGVRTERADLVMVKYKCQSNGVPIT
MTTGSTLPLVSSTNKDAESGGYNPFEHRKVAHPTSDMETFIHLLKGSLGT
GILAMPLAFSNAGLWFGLAATFTIGLICTYCVHILVKSSHILCRRMKVPSLS
FADIAEVAFLAGPTSVQGFAAFSRSMVNLFLVIDLLGCCCVYLVFVAKNIK
QVVDVYAGAEFDVRWYILSILPLLIAINLIRNLKYLAPFSMISNLLVGIGITI
TFYYMFKDLPSLDSVPHQHFSSFEQLPLFFGTAIFALEGIGVVMPLENNMK
KPQHLIGCPGVLNTGMFLVISLYSGVGFFGYLKYGSKTEPSITLNLPQHELL
GQSVKLMMAVAIFLTYALQFYVPFEIIWKSVKHRFTSKPKTAEYSLRVGLV
VGTVVLAITFPELGPFISLVGALCLSTLGLMFPAIIELVIYWEEPGMGAYNW
RLYKNLAIIAFGLLGLVTGTYTSLWEMGMGNAH 

BtAAAP12 MDEGYSTWTGLLYVFNLIVGTGVLTLPHAFVQAGWVFGILLLSALAFTSY
MAVTFVIEAMSRANAVKMTLRLRHLQKSKAAFLKQIQGDSDVSVSGDEE
GDHSRIPPETSPLVPNEYIDKFPAAPRSLFSVDTKVEMVEMAELFFPPWGK
VFFFINFCLYLCGDLTVYAAAVGKSLVDVSCMTTSINSTHPDNELCWEGAT
ITRRGAYAIFLLLFVLTLGPFAFFNVQKTKYIQMFTTLMRTLAFSVMIVLSV
QRIIDPTQDHGAPPVVRPAGMPALFGACIYSFMCHHSLPALITPIKDKSKLS
RLLSFDFILILTFYFILILTSIFAFPNIEQLLTLNFRPDFNTKLDLEIIDYFLMLF
PVLTLSASFPIIAITLRYNLQAASVGEDGPWVVRRLVLPTIAVTVPIIVALLF
TNIETIVGINGSYAGAGIQYVIPVFLLLRSRALTPEALKNEVNPHQSPFSSPI
WPRALLLWAVCCVIFVSVNLADKFLNVSVF 



BtAAAP13 MATDQKTNPPQFGSDEEIGYVGDSMKAPIIKDDYDPDKDTGDKNLTTYFE
TLIHMLKVSLGTGILAMPKAFSNAGYLLGIIGTLAVGALSTYTMQMLVRS
EYELCKKRRVPRMTYAQTFEAAFAEGPKTFRPLAGAAGVVCKIILFLFQG
GACCVYIVFVAENLKAVGDQYFGKTDIRLYMAYLLGPLILICWLRNFKYL
APVSSFGNVMTLICYCITFYYMLSDLPSFSTRQAVVELDRFPLFELDRFPLF
IGTALFAMEAVGVVMPLKSEMKNPRQFRGWFGVLNCAMVPITILYLLVGL
AGYLKYGDSARGSISLNLPDNEVPAQCVKVMLAFSVYICYAICAYVTFQM
LWGDYLEPKFEESKKKLVYEYIGRTLLVLVTFGLAVSIPNLELFISLIGALGL
ANLGVAFPTIMELLTRWDKYHGCLFALFLLKNICLLFVAVYAFFIGGSTSIIN
IYKKVIVGS 

BtAAAP14 MASDQKNGSTPAQQERGDVIKTPGDTDYDPDEDLGEKNLTTYFETLLHM
LKVSLGTGVLAMPKAFANAGYLLGMIGTIIVGVLCTYTTQMLVQSEYELS
RRLRVPSMTYPQTFEAAFSEGPKRCRPFAKAAGVTCNLILFLLQCGLSCVY
MVFVADNLKAVLDQYIGTTDIRLYMACLLGPLIILCWFGNLKYLAPLSFFG
NSMTMICYCITFWYVLTDLPSFSTRKAVVDLKQFPLFIGTALFAMEAISVVI
PLKNEMKRPAQFRGSFGVLNCSMVPITILYLLVGLGGYLKYGDAARGSISL
NLPTSEVPAQCVKLMLAFSVLISNTVLTYVTSTILWEEFLKSRFENSKRKV
VWELSARAFLVLATFVIAASIPNLELFISLIGALGLANLGLAFPVIAETLTFW
DRYHGCWFFFFILKNICLLLAAIYAFFIGGATSIITIYEKLMDGTLF 

BtAAAP15 MTKTESKDMMSKISEAERNGSKTKIIDDKYDYDPYDQPAPENATSYADSL
TILLKFSLGTGILAMPRSFHNAGYVVGFIGTMVIGFLTTYTIHMIMSAEYEL
CKRKRVPNMSYPETMEAAFEYGPRKMRKFKNAAWFMCYIFLLIYQTGTS
CIYLVFIADNLKEELDLFFGGSTDIRMVIVYLLIPLILISMVRNLKLISPLASL
GHIFVMICFSIIFYYIFRDIPNIAERKPVGTMQGIPLFFGTVLFAMEAIGSVM
PVKNEMAKPEQFTSRFGVINMAMVPIVLLYTIIGLFGYLQYGDKTKGSITL
NMPQHNLFGHTVKLLLAASVYINYAISNYVIYDLVWPCLTSKMEKNSHKL
SYEYCVRIAIVLITFGFSIAIPNLELFISFLGSLCLVNLGIFFPVILQTLTFWDE
FRGPRFYTFLIKNIFLIIIAILGFVIGVGRSSIEIYNTVILPSFS 

BtAAAP16 MGFKEKSDSQAVLDVEVSGDSPDLDEHYEPHDYQPPGKSASYCEALFILV
KASLGTGILCMPRAFYNAGYVLGAVGTIFAGVISVLSVHLIANTEHELCRR
KRIPRMTYPETLEASFEMGPGNVKRYKGIARVVCTVALTMQAFGSDCVYA
IFIAVNIKEICDHFFTPAPLKFYLLCLLGPFIVICWIRNLKYLAPGSTIGTACSI
CCIGAAYYYIFSQPITTEGRKTVGSLRDFALFFGAALFAQGDFGVVVPLKN
RMTKPAQFGSVCGVVNVAMIPDVFLYVIIGVFGYLAYGDNTRDPITLNMP
QTGFAGDLIRFLLAVSVFAMYPICNYVVIELLWDKNLKLKLQDVKHRSKW
EYAFRTAVTCANILFCIAVPSLELVMSLVGSLMVPALSLWFPAIMYTLTFWD
EYRGIKFAFFLLRSSILLLTGVFALVVSVSITVFEIYETML 

BtAAAP17 MGLEKKSESRTVLDVGVNEDIPDFSDENYEPHDHEPDGKSASYFQAFSVL
MKASLGTGILGMPRAFYKAGYILGTISTIISGGLTILSVHLIARTEHELCRRK
RIPRMTYPEVAEAAFEKGVFRRFKRVSRNICFYGLVLTEFGTTAAYAIAIAE
NLKAVCDNNFSPAPLRFYLLCLLGPLVVLCWIKNLKSLAPVTSLGTCCSIG
CIGTIYYFIFSQPISLEHRKASGSFNDFALSFGTTLFALEAFPEILPIKNRMTK
PGEFGSTFGVLNAAMVPNTALCVVFGVFGYLAYGKNTLSPITLNLPQTGM
VGDLIRFLLGASIFMSYPIGNYVVVELLWHKNLKLRYEKIPDYWEYVFRT



CVTCSNILCCIAVPNLELIMSLVGSLMVPALELWLPAIMHTITFWNEYTGIK
FLIYVIGPFISSYTISIMLNVCLVTILLIL 

BtAAAP18 MLYFADPAIAKMELGCNRGKMGFNKTTDSQAALDVDLNEKNPEIGENYE
PYNHEPAGKTASYIEALLILIKASVGTGVLGMPRAFYNAGYVLGTMGTVF
AGILTTVTVHLISNSEHELCRRKRIPQMSYPETVEAAFEHGPGNSKRFKNT
ARIICQLALVMLEFGADCAYAIFIADNIKEICDHIFSPAPVRFYLLCLLGPLIF
MCWIRNLKFLAPGSTLGTGCAIGCVGVVFYFIFSQPITLEGRKAAGSLKDF
ALFFGQVLFAFGAYGMVVSLKNRMRRPASFGSPFGVVNVAMVPNLVLYVI
MGFFGYLAYGNQTKSSVTLNLPQTGFIGDLIRILMAGSIFTTYPLCNYIVVE
QLWHKNLALRFEDNKRVIFWEYVFRTALTCANIACCIAIPNLELVMAFTGS
LMVPTLGIWFPSIIYTLTFWNKYTGIKFAFFLSRTIIIMIVGVFASVISLSTTV
REIYGTAF 

BtAAAP19 MELGCNRGKMGFNKTTDSQAALDVDLNEKNPEIGENYEPYNHEPAGKTA
SYIEALLILIKASVGTGVLGMPRAFYNAGYILGTMGTVFAGILTTVTVHLIS
NSEHELCRRKRIPQMTYPETVEAAFEYGPGNSRRFKNTARIICYSALVLLE
FGADCAYAIFIADNIKEICDHIFSPAPVRFYLLCLLGPLILMCWIRNLKFLAP
GSTLGTGCAIGCVGVVFYFIFSQPITLEGRKAAGSLKDFALFFGQVLFAFG
AFGMVVPLKNRMRRPASFGSPFGVVNVAMVPNLVLYVIMGFFGYLAYGN
QTKSSVTLNLPQTGFIGDLIRILMAGSIFTTYPLCNYIVVEQLWHKNLALRF
EDNKRVIFWEYVFRTALTCANIACCIAIPNLELVMAFTGSLMVPTLGIWFPS
IIYTLTFWNKYTGIKFAFFLSRTIIIMLVGVFASVISLSTTVREIYGTAF 

BtAAAP20 MRFNKNSDSQAAIDVEGSDSVTNNSDDYEPHDQLPPAKSASYIESLFILIK
ATLGTGILGMPRAFYTAGYVLGAVGTLFAGILTTGSMILIGKSEHELCRRK
RIPRMTYPETMEAAFELGPGCLRRFKGAARFLTTTAIVMLEFGTDCAYAIFI
AVNIKEICEQHFSPAPLRFYLLCLLGPLIVMCWVRNLKYLAPGSTLGSFCA
VGCVAAVYYYIFSQPMTLEGKKAVGSVRDFSLFFGQVLFALGAFGVVVPL
KNKMTRPAQYGSVCGVVNAATIPDIFLYIIIGVFGYLAYGENTQNPITLNM
PQTGIVGDLIRILLACSIFTTYPLCNYVVIEQLWHKNLRLWLGDVKNPHQ
WEYAFRTVVTCANVLFCIVVPSLELVMSLVGSLMVPALGLWFPAIMYTLTF
WNEYRGVKFALFLLTSIVLALTGMFALVVSLSTTLTEIYETVL 

BtAAAP21 MTRDNHVRLHLENRQSVKHGIDNPAMLENGSTEQVCTPEKNEKKVSESK
EVLTRITVVKSPSSLEKPPLDDDYDPYLHRDVKHPTSYSDTFFHMLKASLG
TGILAMPNAFHNAGFTVGTIGTLVIGFLCTYAIHSLIGAGYELCRRRKVPS
MTYPQTSEAAFEEGPQWLRWFTPYAAFTTQLFLILYQIGASCIYVVFMASN
IKAVCDEYYAETDVRLYMVYILIPLILICWIRNLKLLAPFSSAANFVTIVSFG
ITFYYIFSDIPHISQRQAVGKVENMPLFFGTVLFAMEAIGVILPLENEMGNP
KRFASPFGVLNTSMIPITLLYTFVGFFGYMKFGEKAEGSITLNLPKDEVLA
QSVKLMLAASIYMCYALSCYVAFDLMWNGWIAAKLEKNEHKTFWEYVT
RTSIVLVTFTLAVAIPNLELFISLIGALCLATMGIAFPAIIQMLTFWDYYRGFS
FVLFLTKNMILILIALLGFFIGTSTSLNKIYHEFFLS 

BtAAAP22 MSNEEVPLLSGVGGGVGKSKCSFKGLSLFFASLCVIDLFGVFPIVALPRAIV
DCGWLGLPLAFTVFTLQIYTALLLGRSWVMAEMIEPSIVEKSRYPYAALA
ELTFNTRMRKFVTFLLDITIFGGGVPNLLVASQNLQILGLKISNFEWDVSYC
YWMLLLGVALCPAMWLGSPKDMKWLAASSVCIVVTVGALTWYLLLHEP



LPPGAVPPDLPEVSWQSLAIAYGILAFQFDIHPMILTVQVDMEKKNKLGHA
ILAGFLVSGGLSIVTCIIIYLRFGTSINYNILPGLQPHILLYVDAFLVTLQICLS
MVVGGTALFQDVEDKLGVPRDFNWKRCVVRSSILMTAVLIGEAVPRFDLV
MGLLGGALTGPLMFILPPIIHYRLRSILWRKQLIARIDRYEADGARLREELL
RKTTLPPQQLSYAPNAFGLVTNDMSTGKEPIPTGPASGSFSSETSSSLGSLP
QPYLPPSELLDPPLAPRSLVQHLVGLVSTEVDESVSQLGCCELAMTFVIVG
AGITATVVATYYALVGNIAYATFSPPCIVSVNEASRAIFDELVT 

BtAAAP23 MTYFGRFYIPPISAAVNVAWATIKAVIPEDSPCVELIQKMTGQRTGEEAGGA
QGKQEPNEHVNFAQFNGPKATDNTEMATMSGYGSADRGDEDGFGGKQV
NFSKSRATTFESGCSFDEFGERGRHKINEWQAAWNVTNAIQGMFIVSLPF
NVLRGGYWAIGAMIGTAYICCYTGKILVECLYELDTMTGERVRVRDSYVSI
ARECFGPLWGARIVNMAQMIELLMTCILYVVVCGDLLIGTFPEGVIDTRS
WMMLVGCFLVPLGFLKSLHHVSTLSFWCTMSHIFINVIILGYCLLELPSWG
WSKVKWTLDLENFPISLGVIVFSYTSQIFLPTLEGNLIDRSKFDWMLDWSH
IAAAIFKSLFGYICFLTFQNDTQQVITNNLHSPAFKGLVNFFLVIKAILSYPL
PYYAACDLLEKSFFKGRPETRFPTIWHMDGELKVWGLAFRVGIIVGTVLM
AILIPHFIILMGFIGNFTGTMLSFIWPCYFHLKLKGDTLERKTVIFDCFVICL
GCLFGIIGIYDSGSAMIKAFEIGLPF 

BtAAAP24 MGFNKKTESQNTLDLSVNDEKPEKDLEKEQEEEYDPYKQEQTGKTTSYF
EALLILIKASLGTGILGMPRAFYNAGYLLGTIGTIVAGVLTTQTAHMISSTE
YELSRRKRVPRLTYPETIEAAFELGPGNFGRFKRLAGQICYVYMILLEFGG
DCVYAIFIAENVKAICDHRYGTHSLRWYQTWLMIPLILICWIKNLKYLAPG
STLGTGCAVGCFGVIYYFIFSQPIALEGRKAIGSFREFALFFGTALFAMGAF
GIVVPLKNKMTNPKRFGGTFGVVNATMIPNMTMYVLMGFFGYLAYGNF
TQSSITLNLPQTGAIGDVIRILMAGSIFTTYPLCNYVVTDMVWHKWMKLK
FGDNKHLDKWEYVFRTCLCFTNYLCCIAIPNLELFMSLSGSLCLPALGIFFP
IIIHTLTFWHSYTGWRFFFFLFRAALIVALGLFAFLVSFSTTVYEIVTSIFLAE
DNHV 

BtAAAP25 MSNEEVPLLSGVGGGVGNSKCSFKGLSLFFASLCVIDLFGVFPIVALPRAIV
DCGWLGLPLAFTVFTLQIYTALLLGRSWVMAEMIEPSIVEKSRYPYAALA
ELTFNTRMRKFVTFLLDITIFGGGVPNLLVASQNLQILGLKISNFEWDVSYC
YWMLLLGVALCPAMWLGSPKDMKWLAASSVCIVVTVGALTWYLLLHEP
LPPGAVPPVLPEVSWQSLAIAYGILAFQFDIHPMILTVQVDMEKKNKLGHA
ILAGFLVSGGLSIVTCIIIYLRFGTSINYNILPGLQPHILLYVDAFLVTLQICLS
MVVGGTALFQDVEDKLGVPRDFNWKRCVVRSSILMTAVLIGEAVPRFDLV
MGLLGGALTGPLMFILPPIIHYRLRSILWRKQLIARIDRYEADGARLREELL
RKTTLPPQQLSYAPNAFGLVTNDMSTGKEPIPTGPASGSFSSETSSSLGSLP
QPYLPPSELLDPPLAPRSLVQHLVGLVSTEVDESVSQLGCCELAMTFVIVG
AGITATVVATYYALVGNIAYATFSPPCIVSVNEASRAIFDELVT 

AaAAAP1 
(AAEL00078
0-PA) 

MSFLNNLRSLPLPPVKNVLNVAMQTARQTIPSKNKQNDYEQPVGENVGP
AAGVRSPPQVPPRPQNVHFAETDGDTGGTTELNPLNPFTNPKAYYQEGTD
QPSAGQYQETGFNQPSDFENGYQAGGYPPRQGSVQSFGSDSTFAGGCEGE
APGGMKINEYQAAWNVTNAIQGMFIVSLPFAVLRGGYWAIIAMVGIAYIC
CYTGKILVQCLYEPDPQTGEPVRVRDSYVAIAKVCFGKKIGARVVSIAQIIE



LLMTCILYVVVCGDLMAGSFPDGALDTRSWMMLCGIFLLPLAFLKSLHH
VSLLSFWCTMSHLLINAIIVGYCLLEIGDWGWSKVKWRMDFENFPISLGVI
VFSYTSQIFLPTLEGNMEDRSKFNWMLDWSHIAAAAFKALFGYICFLTFQ
NDTQQVITNNLHSPSFKGLVNFCLVIKAILSYPLPFFAACELLERAFFRGKP
KTLFPVVWELDGDLKVWGLAWRLAVILGTIMMAIFIPHFSILMGFIGSFTG
TMLSFIWPCYFHLKLKGHLLDQKQRACDYFIIFLGVLFGVVGIYDSGSALI
KAFEIGLPF 

AaAAAP2 
(AAEL00111
4-PA) 

MERNSVQTVTLMNSIIGVGILSMPFCFQKCGVVLSLVLLLLSTYITKLVCS
YMIKSAIIARRKTFEQIAFYAFGSCGKLLVELCVVGYLLGTCIAYFVVVGD
LGPQIAAKMLAINESSTLRTWVMIVVTAVCIIPLGLLRNVDSLSTVCTASLG
FYVCLILKVMAESSEQISKAGWFDRLDMWKTEGILQCLPIISMALSCQMQ
LFEVYATMPTTSLDKMSRVIQKSTSLCACIYGLIGFFGYVAFNGHQFSGNIL
VNFSPSYVSDIIKIGFVLSVAFSFPLAIFPCRVSLYSLLYKKTHSDAHMYIPES
KFRPLTVAIVCTALVLGWMVPSIEVVIGLVGSTIGVAVCIIIPAACYMHICKT
NISEKQLAQVMIVFGFFIMILGTYANLEAMNRVPEKKYETGVKEDVVLAP
VVNVEK 

AaAAAP3 
(AAEL00142
9-PA) 

MSSGSPKKDVNLDMQLLSKSSPTRNGDMIVDDNYDPHLHRNRPHPTTNF
ETLVHLLKGSLGTGILAMPQAFYNAGYISGFVNTILIGILCTYCLHVLVQA
QYILCKRHRVPILTYPISMKMALEEGPACLRRFSPYAVVIVDGFMIVYQLGI
CCVYIVFVATNIKQLVDVYLNLDVKIHCMILLVPLIGINMIRNLKILAPFSTL
ANVITFVGLGMILYYVLDDLPSLSEREMVTDIGRFPLFFGTTLFALEAVGVI
IALENNMATPKSFGGTFGVLNVGMFVIVALYAGMGFLGYWKYGAEALGS
LTLNLPEMDILSRTIRILFAVAIFISYGLQCYVPVDIIWNVYLVQKYKDSNNK
FVYEMLVRIVVVIVTFLLAVAIPRLGLFISLFGALCLSALGIAFPAIMEICVL
WPDKLGPGKLVLWKDIILILFGIIGLVAGTYTSVRDIIYSFQ 

AaAAAP4 
(AAEL00221
4-PA) 

MKNEREPLLSTSDNSFDATNNEHQHLLARPDLRSSPENMIVDVGNDNDSL
SQTASKEDPAYGSASDAYDPSMHRTLEHPTTNMDTMIHLLKGNIGTGILA
MPDAFKNAGLYVGLFGTLLMGAICTHCMHMLVRCSHELCRRLQVPSLNF
AEVCSRSFETGPIGLRRYSNLARTLVNMFLVITQLGFCCVYFVFVAANLKE
VVAHYFFDLDTRVYLLLMLVPMVLLNLVKNLKFLTPVSLVAACLTVAGLA
CTFYFVLQDLPNTHTVKPFASWAQLPLYFGTAVYAFEGIGIVLPLENNMKT
PEDFGGWTGVLNTGMVIVACLYTAVGFFGYLKYGEGVQGSITLNLPGDQF
IAQLVRIMMALAIFFSYGLQFYVPISILNPSIKRRLHSEQAQLIGEYLLRVGL
VVFTFLLAAMIPNLGAVISLVGAVSSSTLALIFPPLIEIITFWPDGLGKNYWV
LWKDIAIMTFGICGFVFGTYTSVAQIINPDLH 

AaAAAP5 
(AAEL00395
6-PA) 

MTSTQNRFSFETSKDADDEDEYNPFEKRQIRKANSSIGTLIHMVKGSLGTG
ILAMPFAFKTGGLVFGILGTMLVALIYAHCVHLLVGTSQKACKRSRIPVLG
FAETAENVFANGPFRLRKFAGFAKAYIDYMLLVISYFSVCVYLVFISTTLRD
VINYELQIDWSIRIYILLTTCVVAFITQVRELKYLVPFSLLANSSIIVVFIITLF
YIFKEPVAISNRKFWPELSNLPSFFGTAVYAIEGIGIVLPVENKMKQPQHFL
QTFGVANFAICFITILYNIVGFFGYATYGEGTKGSVTLNLPNDELLAKSTQL
LAAVAILLTLGLYYYVPMEILWKKIGHKIPERRHNLAQVGIRLGIVVAMMG
LALTVPQLEPFIGFVGSIGSATLALLTPIVLDTVYRWPTGYGWMRWRLLKN
ILLGAFGLFILAVGTYFSLMDIVAIYE 



AaAAAP6 
(AAEL00397
0-PA) 

MRLHRVHRKFAREGHQRGRRPGLERPNLHPADDDPHPVDRSNSYAQVPS
PVLGAGQPVYRCDLWHHAVLHLQDPLVFDDKPNFASFATLPLFFSTVIFAM
EGIGVVMPVENSMAKPQHFLGCPGVLNTAMGTVITLYAVIGFFGYVRYGD
ISAGSITLNLPTEDILAKIAQLLIAAAILFTFGLQFYVPMDILWKKIHDKIPK
DKHNFSQIAIRTGIMILMGGIALAVPDLEPFIGLVGAVFFSSLGLLVPCVVET
VFLWPNELGTFKWILIKNVIFSAFSIFALISGSFVSIEEIVKLYTNDGHTE 

AaAAAP7 
(AAEL00585
3-PA) 

DFSEVKDYNPFEHRKIAKPNSTIGTLIHLVKGTLGTGILSMPLAFRNGGFAF
GIVGTVISGIIYAHCVYLLVSTSRKACRRSFVPMLGYTETVENVFTHGPRG
VKKYAILARFLQVVKILQFYLLICVYLVFIGNTLKDIVNHDFQLGWDTRVF
IFLAAVPLIFTTQIRELKYLVPFSAIANALIITAIGITMFYILKEPISLENRSMW
PAWNTLPAFIGTVMYALLGIEYVLPNENKMKRPEHMLGNCGVVNVAVCFI
TALYTIVGALGYAQYGDDTKGSVTLNLPANEALAKSTQLLTITAIILSTGLI
NYVPTDIVWRKIQHKIDPKRHNFAQISFRFGMLVLLTAIAVGVPELEPFVGL
TGSISGGSLVVIIPAVIDTVFRWPGGFGRMNWILWKNVLVLVFGLLVLGIGT
YFSVVDIVAIYEKE 

AaAAAP8 
(AAEL00585
4-PA) 

MAIPLAFKNGGLFFGAIGIIAVCFLYVHCVDLLVGTAHKACKRYRVPTLGF
AETADIVLVNGPSTVRRFASFVRNYIDGMLVFHSLLIFCLFQIFIATSLRDVI
NNQLQLAWSTGVYVAIVTVPIALIIQIRVLKYLVPFSALSNALMIIAFGITLS
FLVNEPVSLDNRNLWPEWNRLPFFIRYWWVQLYETTTFRNSSNFSTILFAI
QGIRFVLPIENKMKHPQNFLGTCGVVSQAIAFLSILYIATGFFGYACYGDDT
KASITLNLPSDSRLAEFTRLLAALSALFQMGLGFYVPMEIIWRRIETKIPED
HHNVAQIAIRFGLMTILTAISVGVPDLQLFVGLVGSFCSSNLVLLVPVLVDT
VFRWPNDYGPCGWIILKNVILAVFGVLLLVFGTYSSIRRIIKTYE 

AaAAAP9 
(AAEL00585
5-PA) 

MSSSVENLEKNNDDDDYNPFEHRKIKKPNTTIGSFIHMIKGSLGTGIMAMP
LAFKNGGLIFGSIGTVVICVLYAHFVHLLVHTSQKASKRSQVPMLGFSATA
KDVFGKGPPSLRLYTSYASGFIDSMMVIDGFLTACLYIVFIAKSLQDVLYNQ
LQLDWDTRVYILLLLVPLLVIIQVRKLKHLVPFTAIASGLIISAVGISLFFIFTA
KIDLSSKSMWPEWMNLPSFVSTVLFAISGINTVLPVENNMKHPEHFLRPFG
VMQTAFGCLTVLYGVTGFFGYAQFGNATKASITLNLPSDNGWAQTTRLIS
AMGVLVALGFSLYVPLEILWPRIESRLSPKRQNCAQIGMRSMFALAMVLTA
LVVPEIEPFIGLLGSFSTASLSILFPVSLDMIFRWPNGFGRCRWHLVKDVVL
WVFGLFVLIFGTYFSIMDIVEIYK 

AaAAAP10 
(AAEL00585
9-PA) 

MLVIDSILSICLYIVFIAESMQGVIYNQQGLDWDTRMYILILMIPIVIIMQVR
ELKQLVPFTAVANMLIIASVGVSLYFIFREPISLADRNLWPQWTTFPSFVSTV
LFAIAGIKTVLPIENKMKHPGDFLRPLGVMQSGLGILTVLYGVTGFFGYAQ
YGEITKGSVTLNLPSDSGWAETTRLLSAIGILVSLGFTLYIPMEIIWPRLEAK
IPLRWHNVGQISIRTGLAIAMVGFALVAPKVESFIGLLGSFGTAVLSVLLPV
TVDTLYRWPTDFGWCRWRLVKNSVLILFGLFVLTVGTYFGILDIVAIYQ 

AaAAAP11 
(AAEL00586
5-PA) 

MKVREDDYDPFKHRQVEKPNSTIGTLIHMIKGSLGTGIMAMPLALKNGG
LIFGTIGTIVICVIYTHCVHLLVSTSQRACKKGQTPVLGYSETVHAVFSDGP
SKVRRIAKFTMGFVDVMILIQSILTCCLFLVFIAKSLHDVIYNQLGVDWDV
RIYILIELIPVVVITQIRELKYLVPFSLIANALLISAIGITLYFILSKPFSLDNRN
LWPEWSSAASFASAVLFAIQGIRYVLPVENKMKHPQHFLSSLGVLNIAMAF
LISLYIITGFFGYAQYGDKTEGSVTLNLPSENLWAESTRLLSGIGIMFSLGLS



YYVPMDIMWSHIHSRLSQKWHNWGQIIVRFTMLVILAAVAIGAPEIGPFVG
LVGSFGSSTLAILIPVTLDVIFRWPHGFGRMKWLLWKNGILFVFGLFILVAG
TYFSVKDVVAIYQ 

AaAAAP12 
(AAEL00719
1-PA) 

MTVDKGHSNTAFVGDEQVTSKKSAPVKTISANNYVLEIQDKKPGLETDY
NPYEHRHVEHPTTSNETLIHLLKGSLGTGILAMPNAFHHAGWLVGAVGTL
LIGILCTYCIHLLIKAEYELCRRKRVPSLNYPAVTQTALLEGPDALKPLSNVI
IHIINVFLLVYQLGTCCVYVVFVASNIKAIADYYTETPTDVRLFMLIILLPLI
LINWVRNLKFLAPFSTLANFITLVSFGIILYYIFREPVTFEGKEAFGKISEFPL
FFGTVLFALEAIGVILPLENEMKKPKQFGGNFGVLNKAMVLIVTLYIGMGF
FGYLNYGADSKGSITLNLPEQEILAQCVKGMLAFAIYITHGLACYVAIDIT
WNDYAKKRFGDSPRSVFYEYIVRTVLVLITFLLAVAIPNLELFISLFGALCLS
ALGIAFPALIQTCTYWHQRHGWDKTWMIVKNVVIGVIAIVGLVVGTTTSL
KEIVHTFFEEE 

AaAAAP13 
(AAEL00719
3-PA) 

MSSGSPKKDVNLDMQLLSKSSPTRNGDMIVDDNYDPHLHRNRPHPTTNF
ETLVHLLKGSLGTGILAMPQAFYNAGYISGFVNTILIGILCTYCLHVLVQA
QYILCKRHRVPILTYPISMKMALEEGPACLRRFSPYAVVIVDGFMIVYQLGI
CCVYIVFVATNIKQLVDVYLNLDVKIHCMILLVPLIGINMIRNLKILAPFSTL
ANVITFVGLGMILYYVLDDLPSLSEREMVTDIGRFPLFFGTTLFALEAVGVI
IALENNMATPKSFGGTFGVLNVGMFVIVALYAGMGFLGYWKYGAEALGS
LTLNLPEMDILSRTIRILFAVAIFISYGLQCYVPVDIIWNVYLVQKYKDSNNK
FVYEMLVRIVVVIVTFLLAVAIPRLGLFISLFGALCLSALGIAFPAIMEICVL
WPDKLGPGKLVLWKDIILILFGIIGLVAGTYTSVRDIIYSFQ 

AaAAAP14 
(AAEL00719
7-PA) 

MDNFKKKTTNRPNLEYTPIRPQWTGSSKSEVNNYIFGNMKDSLSDVAAQ
TVAGSTLPLVGMPREDEEAGSYNPFEHRKLTHPTSDVDTLVHLLKGSLGS
GILAMPLAFLHAGLWFGLGATLAIGAICTYCIHILVKCSHILCRRAQIPSLGF
ADVAETAFLAGPDGVKKYSRLARFIINLFLVLDLMGCCCIYIVFVATNVKQ
VVDYYTHSHYDVRYYILVSLIPLILINLIRKLKYLTPFSMIANILIGAGVGIT
LYYITTDLPAFSERKGVADVHHMPMFFGTVIFALEGIGVVMSLENNMKTP
QNFIGCPGVLNIGMTVVVVLYALVGFLGYLKYGEDTKGSVTLNLPVEDIL
AQLVKIMIAVAIFLTYSLQFYVPMEIIWKNVQHNFNEHKNAAEYGIRIGLVA
ITVFIAAALPNIGPFVTLIGAVCLSTLGMMFPAVIELVTFYEKPGYGRFNWIL
WKNIFLILFGVVGFITGTYVSIEEFSQHLEEV 

AaAAAP15 
(AAEL00720
0-PA) 

MCAHFNEENNEGSKEETLSSLPQASFNYINSIVGSGVIGIPYALHRAGFGL
GLFLLVIVAVITDYSLILMVRCGHLSGRFSYPGVMEAAYGKAGYYLLSLLQ
FMYPFLAMISYNVVVGDTLSKVLVRLVPSWGSSMGPVRFGVVLVVTVFV
VIPLCLYKNVSRLAKASFLSLACVVIILFAVVYKLLAGDYAVVPDTPESWR
FAHTDLIPAVGIMAFAFMCHHNTFLVYQSMRNATLERWEKVTHISVGFAW
LVAVCFGIAGYCTFRALSQGDLLENYCWDDDLMNFARVLFSISILLTFPIEC
FVSREIVRTQIKRFYSQEVVEYDTDKDPSHATGAGEEDDKSVATTLVIVLA
AFIISPYTECLGPVLELNGLLAAIPLAYVLPGLAYIQLSPHSLFSQEKLPAAG
LVLFGTFVTISGAALLVPNLIGDCRTGIIMGYCRDDELAVNGTMAGTTPST
DCTGDGV 

AaAAAP16 
(AAEL00745

MAPNQRDLETASLLTASNDNNNNDNSSSIRSNLNGDHRLKPSLLEVAIRNN
MRHYGSTPNQWQKITRYDPLQHRKLENPTSNLDTLIHMLNGNLGTGILA



8-PA) MPDAFKNAGLYVGLFGTMAMGVICTHSMHTLVKVSHELCRRYQVPSMS
FSEVGRYALESGPSSLQRFSRLIGVLINCFLIIMQLGFCCVYFLFVAVNLHDF
LEYISIKTDVFTVLLGILLPLIALNMIRSLKLLTPTSMVASLLAISGITISSMFL
LKDLPRSTSVAPASSWSTIPLYFGTVMYAFEGIGVILPLENNMRTPKDFCR
WNGVLNTGMTIVVCLYSAVGFYGYLKYGDAAEGSITLNLPSHLFLAELVR
LLMAVAVFASYALQFYVPISILGPVVRRQFGSHRAQDYAEYALRVALVLLTF
TLAAIIPNLGSFISLVGAVSTSTLALVFPPLLEIVTYWPSRQYGTWNWILWK
DLLMVAFGLSGFLIGTSMSVVEIVTEWQ 

AaAAAP17 
(AAEL00891
3-PA) 

MTVDKGHSNTAFVGDEQVTSKKSAPVKTISANNYVLEIQDKKPGLETDY
NPYEHRHVEHPTTSNETLIHLLKGSLGTGILAMPNAFHHAGWLVGAVGTL
LIGILCTYCIHLLIKAEYELCRRKRVPSLNYPAVTQTALLEGPDALKPLSNVI
IHIINVFLLVYQLGTCCVYVVFVASNIKAIADYYTETPTDVRLFMLIILLPLI
LINWVRNLKFLAPFSTLANFITLVSFGIILYYIFREPVTFKGKEAFGKISEFPL
FFGTVLFALEAIGVILPLENEMKKPKQFGGNFGVLNKAMVLIVTLYIGMGF
FGYLNYGADSKGSITLNLPEQEILAQCVKGMLAFAIYITHGLACYVAIDIT
WNDYAKKRFGDSPRSVFYEYIVRTVLVLITFLLAVAIPNLELFISLFGALCLS
ALGIAFPALIQTCTYWHQRHGWDKTWMIVKNVVIGVIAIVGLVVGTTTSL
KEIVHTFFEEE 

AaAAAP18 
(AAEL00947
9-PA) 

MLPILQMTIAIAIEERQQNGTATNGSLPQGTVNNGFVLDDTAAKKPSNGTE
VVHHYGPHHGHDHHYHLHHHHIREKPGHDYTDDVITVHGVQAHHKTNY
LETMTHLLKGNIGTGCYAMGDAFKNGGLLLATVLTVFIGFVCVHCQHVL
LNCAKKVHMDQQDKGRPPDFAETVGLCFQKGPPRFRRLAKPMKMAVNIF
ICVTQLGFCCIYFVFISSNFKQIFDRYDLVLDVHYHMALLLIPIILTSIITKLK
FLSYCSMLANVFMSLGIGITFYYALQDVPSISERRYVGELNQLPLFFGTAVF
AFEGIALVLPLQNEMKKPHDFRKACGVLNTGMVFIVSLFTLFGFAGYLKW
GEDVQGSLTLNLPDGEVLAESVKIMIATGVLLGFALQFFVAIIIMWPPVQC
RLNITKHKTLAEICFRILIVLVTFIIAECVPSLSLFISLIGALCSTALALVFPPII
EMIVAYSEPNCKPSRFMIVKNVFILILALLGFFTGSYESLTKIVQELLM 

AaAAAP19 
(AAEL00992
3-PA) 

MMFRDKTGPDLITFRGFTPPPATDDDLLEQRRACSMLATESEKPPNDDHE
HSSSPNLSLFFASLCVIDLFGVFPIVALPKSIISCGLYGIPLVLLVITLQIYTAT
VLGRCWTIAEKLDPSIVRKNRYPYAAIAEFTYGKRMSVFVTVLLDMTVFG
GGIPNLLVASQNLQLLGSKLTGGEFEFSFCYWLMLIGMFLCPIMWLGSPKN
MRPLASISVIICSSVAFLTWLSIGEDTFVTNVNGTVVPRDDFEPFKGIELGTP
SWIRLLKAYGIIAFQFDIHPMLLTIQVDMEKKRKIGKAVFLGLMATCTLST
VTTVFAAYRYGMDTTNNVLQILPKSWPLYITILLVTLQLCLSSAVGNSALF
QHVEDVLGASRDFTIKRCVIRSSLVWLAVLIAELLPRFDVVMGIIGGTLTGP
LIFILPPLFYQKMISLEAIYYQEMERIQSRDTLVSTDDREPLFPSDYGSIGPQ
GTDTRRPPPPTLHWMGDCFSICHDRFQQFCRFLYSDCILSGAVILFGIGATLI
STYYNIFDVKDIGTQFWGSCAANITLVSDL 

AmAAAP1 
(XP_001123
019.2) 

MNCLIGDMEQLISNDMLLCTAPSPSSIYNNRNNNRSGTNVISTIFLIVNATL
GAGLLNFPQAFDKAGGLVTSISVQLVLLVFITATLIILANCSDITNTCSMQD
MFANFYGQKSFLLCAFCIMIYSFGCCLTFLIIIGDQFDRVLLTYYGFDYCHT
WYLSRTFVTIVTCSLFILPLCFFKRLDILSYTSSIGCITILYVALLIVYKSFTYT
ESSNPMKIWPDNKLEALQIIPIICFAYQNHMTAIPMYACMKERNLRKFTLC



AIVSMIICFIIYTVVGISGYATFGIDKVPSDILQEYTDKSIILTLGIIFIAIKNFTT
YPIVLYCGRDALLSLLGMDINITIKFRVFITLIWYILSLIIAILVPDISPVINLLG
VLSAAFIFIFPGICLFQCILLKDSELHLNKDRLLIFFAVFITALGAFVSGIIFVE
TIEDLSITSKTIPLVTGFRHLNKNLCT 

AmAAAP2 
(XP_003251
042.1) 

MLKMISQMSHIMTLANSIIGVSVLAMPYCFKQCGIVLAIVVLILSSILSRLA
CYFLIKSAVMSRRRNFELLAFHAFGHMGKFLVELFIIGFLVGTCIAFFVVM
GDLGPQIVRKVIDKNPEDIRTSLLVATSIFIVLPLGLLRNIDSLTTLSTATIIFY
LCLILKIITESVQHIFAGDWYEHVYYWKPSGILQCVPIFSMALFCQTQLFEI
YETIPNVSLEKMNEVVHGALNICTIVYLCVGFFGYIAFCTEPFTGNILMSFE
PSLSSEMIKMGFVFSIAFSFPLVIFPCRASLNSLLFRRVYAHEPCVNYLPETR
FRCLTIIIVAVSLITGILIPNIEFVLGLVGSTIGVMICLIFPAIFFISISSKHTNERL
LAQIILFIGICIMILSTYANLYALEESTNTKILTPTNKPSNQINGLPLNLNKDD
I 

AmAAAP3 
(XP_006559
952.1) 

MSEESEGSSLNRKEEEQPYNQAETGKNEAEKSSENLEVSRAQISESEELFQ
TQEEQYDLTATQIDEPQVFSQDEPYDPYAHRKPAKPVSNFKSLATLIKSVIG
TGLFAMPNAFASVGLVIGVAGTILIGLLITGCLHILLKIHRKMCIRLRRPILN
YDEVVVATLTTGNKKPWLSSRIATCLVDSSIIMCYIGVGAVYVVFISGIVQE
FYDFEGIDHKYIVLILFPFFFVMNMMKYLNDIAIISIIGNLFLFVAAVIAVVY
ALKDGIGGEWVVINHNVGLYPKFVGTVFFSISSPGIMLEVEHDMKKPWNY
TKFTGVLNHGMMHITLFHTLVGVIGYLKFGPDSNGNFIRNFATNDPYWNR
ENRERERGKEGNVLKSFFFCSCPFCKATILALVMQALSIYFTYGLQCYMPII
ILLDQYIMPGDDDNQPRGKIYLFWNVMIRLIVTFITCILAAIIPKLDLFMAV
VGALGTSTLSIIIPAFLYILVHHNNYGTLKWKLVFGLSLLIAVCFITSYVIVV
NLTLIIEFFKNR 

AmAAAP4 
(XP_006560
541.1) 

MENAKEETINMQLIGSESPYKVNNEIAGSGLNASEVPISQTTNVEDYDPHK
HRNRPNPTSNAETLIHLLKGSLGTGILAMPNAFRNSGLVTGVIATVIIGVLC
TYCLHVLVKAQYKLCKRLRVPILSYPLSMKYALEEGPGCVRWFAPYAPGL
VDGFMIVYQLGICCVYIVFVASNIKQVADQYWEPLDVKIHMLILLVPLILIN
YIRNLKLLAPFSTLANVITFVGLTMILVYMFKDLPSLKEREMFGTLRNFSL
YFGTTLFALEAVGVIIALENNMKTPQYFGGYCGVLNIGMTVIVALYIVMGF
FGYIKYGSNVEGSVTFNLPSEEIMAQSIKIMFAIAIFITHALQGYVPVDIIWN
TYLDQKIQKRKIFWEYVCRTILTLSTFTLAITVPRLGLFISLFGALCLSALGI
AFPAIIEICVLWPDRDLGPCMIMLVKNLLLIVFGLLGLVIGTYVSMVDIINF
K 

AmAAAP5 
(XP_006560
544.1) 

MENAKEETINMQLIGSESPYKVNNEIAGSGLNASEVPISQTTNVEDYDPHK
HRNRPNPTSNAETLIHLLKGSLGTGILAMPNAFRNSGLVTGVIATVIIGVLC
TYCLHVLVKAQYKLCKRLRVPILSYPLSMKYALEEGPGCVRWFAPYAPGL
VDGFMIVYQLGICCVYIVFVASNIKQDLPSLKEREMFGTLRNFSLYFGTTL
FALEAVGVIIALENNMKTPQYFGGYCGVLNIGMTVIVALYIVMGFFGYIKY
GSNVEGSVTFNLPSEEIMAQSIKIMFAIAIFITHALQGYVPVDIIWNTYLDQ
KIQKRKIFWEYVCRTILTLSTFTLAITVPRLGLFISLFGALCLSALGIAFPAIIE
ICVLWPDRDLGPCMIMLVKNLLLIVFGLLGLVIGTYVSMVDIINFK 

AmAAAP6 
(XP_006562

IKCNEEVTRRVNDPNATTGFAGTVELCFATGPLSLRKYSVFMRKLVNIFLCI
TQLGFCCVYFVFIAKNMKLVMDVYGIEMDVHQHMAVILIPIMLSTWIRNL



556.1) KYLVPVSSMANFLVIAGYVATMYMMCNDLPSIHERRYIADWHDLPLFFGT
VIYSFEGITLVLPLKNEMKKPSNFSKPFGVLNVGMVIVGGMFVAMGFISYL
KYGDAVAGSVTLNLESKEVVDGKIIIKHSSLPQCIQIAISLSILLTYALQFYV
PIAIIWPKIVNRFGPFNWPVLSETIFRSTMCLLTFILAEAIPQLGLFISLVGAV
SSTALALIFPPIIEMVVCWQNASLGICTISKDILIVLIGLLGFITGTYESITSIIK
AFST 

AmAAAP7 
(XP_006562
695.1) 

MEKNEKEEQGNPMKEFNSRTKIATIEIEGYNEKDDLYNPFENRDKKNSNS
DFGALAHLLKSSLGTGILAMPNAIKNGGVIFGGIGTIIIGLICAHCVHILVRS
SHILCKRTKTPQMTYAETAEAAFLCGPKTVRPFANFSRMFVNAALCATYIG
GACVYVVFVSTSIKQLVDFHTGMTIPMRLYILTLIPAVLLLGQVRNLKFMV
PFSIVANLSMMTGFALTLYYIFNDIKIPSHVKPIASIEQLPSFFATVLFAIEGIG
VVMPVENSMKNPHHFLGCPSVLNITMTIVVSLYTVLGVFGYLKYTEDIKG
SITLNIPTEDILGQAVKLLIALAVLFTYGLQLFVPMDIMWRAVKEKCSHKY
QGLCHTVMRICISIFTICVALLVPELEPFISLVGSIFFSILGITIPAVVETISCWD
GHLGRGKWRFWKNSTLVIFSLLALIFGSWISISDIIKLYK 

AmAAAP8 
(XP_006565
057.1) 

MSHKMLSQGVSVHGGNSQRTPMRPMIAEYDPKKHGVKTELSDTVLVKY
KCEKNDIPITVTNGSTLPLVERPNDEEAALYNPFEHRKLAHPTSDLDTLIHL
LKGSLGTGILAMPMAFRNAGLLFGLFATFFIGAVCTYCVHILVKCAHNLCR
RTQTPSLGFADVAEAAFLVGPEPVQKYARLAKATINSFLVIDLIGCCCVYIV
FISTNVKGVVDYYTETDRDIRFYMAALLPFLIIFSLVRNLKYLAPFSMLAN
VLIATGMGITFYYIFSDLPSIKDVPNFSSWSQLPLFFGTAIFALEGIGVVMPL
ENNMKTPTHFIGCPGVLNTGMFFVVLLYSTVGFFGYWRYGEDTKASITLN
PEQSDILAQSAKLMIAVAIFLTYGLQFYVPMEIIWKNVKQYFGSRKLLAEY
VIRIVMVIFTVTVAIAIPNLGPFISLVGAVCLSTLGLMFPSVIELVTVWDQEN
GLGACYWKLWKNLAIISFGVLGFLTGTYVSIQEILDENK 

AmAAAP9 
(XP_006567
533.1) 

MQIPLYISEKYKDYAKNDFPNVTYYDSCKQHHWRPQIVRKVIDKNPEDIR
TSLLVATSIFIVLPLGLLRNIDSLTTLSTATIIFYLCLILKIITESVQHIFAGDWY
EHVYYWKPSGILQCVPIFSMALFCQTQLFEIYETIPNVSLEKMNEVVHGAL
NICTIVYLCVGFFGYIAFCTEPFTGNILMSFEPSLSSEMIKMGFVFSIAFSFPL
VIFPCRASLNSLLFRRVYAHEPCVNYLPETRFRCLTIIIVAVSLITGILIPNIEF
VLGLVGSTIGVMICLIFPAIFFISISSKHTNERLLAQIILFIGICIMILSTYANLY
ALEESTNTKILTPTNKPSNQINGLPLNLNKDDINANFPNNPKILPNIKEEMN
KLPDLNVIKNSLNLQVNDIRQEPPIP 

AmAAAP10 
(XP_006572
160.1) 

MNRERLPLLFKDVNSDLSLLFATLCVIDIFGIFPIIALPRSIVQCGLYGIPLVFI
VLTLQIYTAILLGKSWIIATTIDPQILRKNRNPLAAVTELTLGSRARNLITIIL
DLTVFGCTIPNLLVASQNLQIFGLKISGQQFNLSFCYWLLIIGILLCPIMWLG
SPRDMKIISLFSCTMLLLIALLIWWCIITDTRELDIIPIPTSPSWDKFISSYGM
LAFQFDIHPTLMTVQVDMRHPQDINKAVIISFLGNFTMSIVVLIAALQLCLS
SVLSHSTLFQDLEDQCNIKRNFGWKRCLIRSAIVFLGVAVGESVPRFDIVM
VLIGGSLTGLLVFVFPPLLYSKIIALKTRSKKIRSLIPEVYSSSERCQSSKDMP
INPRIHSKSIYYGVLSVPRSEYHRYSYVYYNELENELDKIVDYENDIIDSEK
FLMIKRIYDNKPIFIDASQSYNIYKQIIIPEESISESTTYNYKMWSNCFSYLIV
FFGIIITISSTYINMKNTIHYVQFTSPCIMNVTILQNSV 

AmAAAP11 MAHFRGFYIPTLGATFNVAWETLKAKWPENSPCMELIRGSGPDQKQAPGQ



(XP_392615.
1) 

SGHAQFKSFDEGHDNTEMMTMNGDQAYRDQNNVAIAEDSFSYQRNGDK
VRTGSVSSGEFSEYDEGGGEFGSGVKINEWQAAWNVTNAIQGMFIVSLPF
AVLRGGYWAIAAMIGIAHICCYTGKILVECLYELDTTTGQRVRVRDSYVAI
AKECFGPTWGARAVNIAQIIELLMTCILYVVVCGDLMIGTFPEGAIDTRSW
MMLTGIFLLPLGFLKSLQHVSVLSFWCTMSHLFINAIIVGYCLLEIGDWGW
SKVKWTIDLENFPISLGVIVFSYTSQIFLPTLEGNLIDRSKFDWMLNWSHIA
AAAFKSLFGWICFLTFQNDTQQVITNNLHSAGFKGLVNFCLVIKAMLSYPL
PYYAACELLERAFFRGKPKTPFPTIWTVDRELKVWGLAWRIGVIVFTILM
AIFIPHFSILMGFIGSFTGTMLSFIWPCYFHLKLKRNSMEWSAVAYDCFVIF
LGVLFGVIGVYDSGSALINAFEIGLPF 

AmAAAP12 
(XP_394217.
1) 

MGNTDSVHDVEMNSLSNADNDRPYIKRTPMRPMIAEYDPKKHGVKTELS
DTVLVKYKCEKNDIPITVTNGSTLPLVERPNDEEAALYNPFEHRKLAHPTS
DLDTLIHLLKGSLGTGILAMPMAFRNAGLLFGLFATFFIGAVCTYCVHILV
KCAHNLCRRTQTPSLGFADVAEAAFLVGPEPVQKYARLAKATINSFLVIDLI
GCCCVYIVFISTNVKGVVDYYTETDRDIRFYMAALLPFLIIFSLVRNLKYL
APFSMLANVLIATGMGITFYYIFSDLPSIKDVPNFSSWSQLPLFFGTAIFALE
GIGVVMPLENNMKTPTHFIGCPGVLNTGMFFVVLLYSTVGFFGYWRYGE
DTKASITLNPEQSDILAQSAKLMIAVAIFLTYGLQFYVPMEIIWKNVKQYF
GSRKLLAEYVIRIVMVIFTVTVAIAIPNLGPFISLVGAVCLSTLGLMFPSVIE
LVTVWDQENGLGACYWKLWKNLAIISFGVLGFLTGTYVSIQEILDENK 

AmAAAP13 
(XP_395531.
2) 

MNRERLPLLFKDVNSDLSLLFATLCVIDIFGIFPIIALPRSIVQCGLYGIPLVFI
VLTLQIYTAILLGKSWIIATTIDPQILRKNRNPLAAVTELTLGSRARNLITIIL
DLTVFGCTIPNLLVASQNLQIFGLKISGQQFNLSFCYWLLIIGILLCPIMWLG
SPRDMKIISLFSCTMLLLIALLIWWCIITDTRELDIIPIPTSPSWDKFISSYGM
LAFQFDIHPTLMTVQVDMRHPQDINKAVIISFLVTGSLFLVTTILAVWKYGS
NITANILQLIPGNFTMSIVVLIAALQLCLSSVLSHSTLFQDLEDQCNIKRNFG
WKRCLIRSAIVFLGVAVGESVPRFDIVMVLIGGSLTGLLVFVFPPLLYSKIIA
LKTRSKKIRSLIPEVYSSSERCQSSKDMPINPRIHSKSIYYGVLSVPRSEYHR
YSYVYYNELENELDKIVDYENDIIDSEKFLMIKRIYDNKPIFIDASQSYNIY
KQIIIPEESISESTTYNYKMWSNCFSYLIVFFGIIITISSTYINMKNTIHYVQFT
SPCIMNVTILQNSV 

AmAAAP14 
(XP_396451.
2) 

MDNKAPTEMDTFLPQDGSNAKDGVFKYKVQVAPQDMETGQGDGKSFDP
FSERRVDNPTTDGDTLTHLLKAALGTGILSMPIAFKNAGLVVGIFATVLVAF
VCTHCAYILVKCAHVLYYKTRRTEMSFADVAEVAFATGPQWGRKFSKPIR
YLIQISLFATYFGTCSVYTVIVAANFNQIIKHYKEEGSGEFSLRLMATCLLIP
MILLSWIPNLKYLAPVSMVANIFMGTGLGITFYYLVWDMPPITSVPLFAPIE
DFPRFFSITIFAMEAIGVVMPLENNMKTPQHFVGICGVLNKGMSGVTLIYI
LLGFLGYVKYQDETLDSITLNLPTEEIPAQVVKILIALAVYCTFGLQFYVCL
DIAWNGIKDRFQKKPMLANYILRTVMVTGAVLLAVIVPTIEPFIGLIGAFCF
SILGLLIPVFVETVTYWDVGFGPGNWVALKNVIICIIGIMALVFGSRSALIQI
ANLYS 

AmAAAP15 
(XP_624412.
2) 

MYKYQNAWKPCIHHDSGSESAPLISSGSHISVEPVIFQDSETSDLEYIPTNS
YFKYGSLETCNLHSNITIIPKKSVTENHTLVTSLTLNTCSSLNVIQDRCYEIH
NTDLEIVEDTCKDIKSKQSSLVTIFSIWNTILGSSLLTIPWGIQMAGFFPGILL



ILIMSGLCLYTAYCLLLVYNYYGEQKNIEVIQLCQIYLNKWAEYVAKIFSIT
VLLGATIAYWVLMSNFLYNSVNFIYDSVVKVSQFPIIDNTSFTSEVLCPKKI
TYNSTNFIMHDYTYSTLGPLWDLYKTVPIFLGLLIFPFLNFNSPTFFAKFNS
LGTISIIYLIVFILIKSYSWGINMNEIEWKTSWTLKFSFPALSGMLALSFFIHN
IIITIMQNNYDQSKNGRDLSIAYLLVTLTYITVGIVFYVCFPLNKSCIEDNLL
NNFQKWSGLTVGARIVLLFQLLTVYPLLAYMLRIQLLTSICKIFNTGCVIIIN
IILVSVCIFFAVFVPYIGTIIRYTGALSGFIYIFTLPSLLYLVILKEQKKLTIFSLF
LHISILIFGFLNLLAQFFITEY 

AmAAAP16 
(XP_624573.
2) 

MSHDNLGFTSSTDTLDTKRWSSSRSNQNGYDPTHNKSNIYVLELEEKKKS
VQEEYEEDYNPYEHRMVAHPTTSFETLLHLLKGSLGTGILAMPRAFYHAG
YGIGTVATIIIGLFCTYCMRILVSSEYELCKRKRVASLSYPATAEAALAVGPM
PFRRFSRASVHTINLFLMVYQLGTCCVYTVFIATNLKMALKTYVSDIDLRL
YMLAILLPLILVNWIRNLKFLAPCSTVANFITFIGFGIILYYIFREPLSFENRD
VIGNVENFPLYFGTVLFALEAIGVIMPLENEMKKPKVFMKTFGVLNIGMG
VIVALYTGMGFFGYIRYGGAIEGSITFSLGEPLALANAVQILLAIAIFFTHPIQ
CYVAIDIIWNEYIAPNLEKNSHKLLWEYVVRTSLVLLTFLLAVAIPQLDLFIS
LFGALCLSGLGLAFPAIIQICTFWTVCDRTERSIMVAKNMSLVLFGILGLIV
GTYTSLRDIIKTFS 

ApAAAP1 
(ACYPI0000
92-PA) 

MVESGNMAKEKWKSDCVNIRSNGRTEQIKRENAEHRLSILSIVYNPTAHP
TSYLDTLVNMLKGNVGCGILAMGDAFKNGGLFLSPVLTFIIGIICVYNQHV
LVQCSKSVKQKLKLQHNPQFAETVELSFETGPQRFQSYSVFFRNSVNSFIVI
TQLGFCCVYILFVSKSIQQMLSWYNIQLDVHVSILISMVPIMISSLIRSLKFI
ARLSAIANVCMLVGLVVILYYCTVDLPPLSSRSAIAHWTTIPLYFGTSIFSFE
GISLVLPLEQEMKKPKQFSTAFGVLNVGMVIVTSLIVLTGFMGYWRFGDA
VRGSLTLNLPEEFLLSKVVISSMMFGIICTYTLQFYVPVEILWPKVEQRFGP
FRSPLLWDTGLRVVLVLITFIAADVIPHLSLFISMMGAVASTFLALIFPPLCH
MAVTSADDGGNGYGLFNWRLAMNCVTLVLGALGFVTGTYASVYEIFGA
FQKVAITAAVTNTTGNNYTAPGVH 

ApAAAP2 
(ACYPI0001
53-PA) 

MIYADFGQPAMEEEGQPRGFQIRGHLVHGIPRVGDSNYDPACPTCNPGSIN
DTVTPTAVVVSSPPAIVTTAVAVPGPIPATNDYNYNGPLQHEIGPMAALRQN
GGMLTRTDDTYSFSGFITGIAVVFVSGEMAGIGMLAAPWAVVNLGWLGF
VLLITFGIATAYSACCLGTCWLILEERYAQYRIYPIPDPYPTIAMHAVGRRTS
YATRACISITLFGSATVYLMLIAQTAQKLFLGSHPEVEFSTWLFVFSVSLSS
LMFLESPKDYYIVATGAFLTTMTSSYFIIMQMLLDERIQEGSATDTQKSVPA
NQFFLSFGTILFAYGGAASFPVINFQMFKRDEFSHSVVASFILLTILFSSVVV
GGYIIYGHTINPNIIMSLSDSWVSYAAVILMAGHLVLGFVIMAKPVTEQAE
SFLSSTNGFSVQRFFVRICVLLAMIFVGECMPNFISLVALIGCSTVILATFVL
PSVFYLRLCAQQSATWPDRSLPWKSKLYMYTIIILGLSSGLGAMFTALSEL
FDLRSLIPHYYYYYFYDLDYPSLS 

ApAAAP3 
(ACYPI0003
33-PA) 

MGRVSKKSFKRSSRPRAKSMITDCEIQPLLNTELSRTSIADNGFIFKYDSEN
SDLENNKAPTTQSKANELLYPYYLRSFSLDYDILNRPKFYRKLQPYIPLGD
TITNEPYTQNSIITIFAIWNTIMGTSLLAMPWSVERAGLVMGLILMFVIAAL
CLYTSNRILKVQVLHGNDTGEVAQLSKKLLGPWAEVIAKLFSFIILLGANIV
YWILMSNFLYYSVGYIHDLLFADENTGAFEFNTTNLICPNSADFVNATSDT



TRQLTLYERIWDLNTTVPIFLVVIVAPLLNFRSATFFTKFNSLGTLAVLYLFIF
VIIKSYSWGINMSAPTLEGLTDYSEFYKNTFPATSGMLTLSMFIHNIIITIMR
NNENQKHNGRDLSIAFTLVLLTYLLIGITFYVCFPLAKSCIEDNFLNNFPRT
DVFSIIARVFLFFQLLTVYPLISYMLRVQVFAALELSIYPSVLHVIALNCFVIF
ICILFAIFMPHIGTVIRFSGAICGFVYIYTLPTMLHLASQRRRNLLTFGSVIFH
VSISLVGLANLIAQFFV 

ApAAAP4 
(ACYPI0005
36-PA) 

MKHTVNSNGQGADGNNANDGDGNVGTQGWRRAKGGKKQLPYDPFQM
RDNSNSTTATGALLHLIKSSLGTGVLAMPNAFKNGGLIFGLFGTAAIGALC
AHCIYLLVVCSQSLARRTRRPALGFADTAYAAFKTGPHRFRAWAAFARGF
VNAALFCTYYFGNCVYVILISASFKQVADNHLPEEWHLSIRTWILGLALPI
LPLGIIRSLRVLVPFSAVATTFILVGLGCSMAWVVIGVSPFSSKEAVLAAVPL
PDMASRPWVGTIAHMPLFFSTVVFAMEGIGTVLPIENSMRHPEHFLRARP
CGVLNAAMTLVVFLYSMAGFLGYLRFGNSTEGSITLNLPNDLYVFLVPFA
ETVKITVTLSILFSYGLQFCVPSEIVWARLRPWLRKRKWDAKYSLPATDKD
TSTVAVSTIAGSIVTMTTVTSTMNHTTNDEKKQTEVEELDEQENFVEWEY
YVMRALMILGTCTVYSHLFVIFITVGIAAIVPNLAPIISLFGAVFFSILGLMC
PAVIHLVAFWEYNNEHENSENDEDSDSENDLRFDGVDNYAMFDDMSIVC
GDNTQRQQQRRMNNDESSTKNKGMSRITATKDIAIASLAIFAMVSGAYAS
LVDIFQSYGFSKEHTINSTIEIITTTIGPGPESAFLLIK 

ApAAAP5 
(ACYPI0005
50-PA) 

MTDSMTRNFNNYPSTAKPEQHVSKQQMAAADCYDNQGMLRSELDINGK
PVNGNTCINMDSLNNRCVGINIKGDTATQLNEKQNFYNPYQHRDVKHPT
TYFDTLIHLLKASLGTGILAMPSAFKNAGYVVGTLGTIIIGILCTFTIHLLVT
ASHELCIRRKVPSLTYPGTVAAAFEEGPKFTRILAPYARMMTNMFLVLYQI
GSSCVYVVFIASNLKVVGDAYLGGNTDVRMYMVYILIPLILISWVRNLKL
LAPFSSIATCLTVVSFTLIFYYIFREAPSFTDREPVGTVKSIPLFFGTVLFAME
AIGMVLPLENEMKNPKKFGSVFGVLNASMLPISTLYLIVGLLGYLKYGDK
TTGSITLDMPQTEVLSQVVKLLLSASIYITYALSNYVAFDIVWKGMEQKM
EKNEHRICWEYALRTSIVIVTFFFAIAIPNLEHLISLIGAFCLSSVGIALPAIVS
FLTFSDVYKNEGNIQYGLFCLRNLLIILIAIFAFVIGVSTSVSDIIHHMT 

ApAAAP6 
(ACYPI0006
27-PA) 

MRAHVMTLANSIIGVSILAMPFCFKECGIVLSTLLLVLSNLMSRASCHFLL
KSAIKSRTRDFEFLAFHLFGKLGKLTVELSIIMFLMGTCIAFFVVMGDLGP
QIIGNTFNIKNTAALRPSIMIGLAAFVVLPLGLLRDVNSLNTICTAAIIFYAC
LVFKIFIEAFDKLFSFVWVSEIYFWKPVGLFQCLPIFSMSLFCQTQLFDIFET
ITNESLDKLNAVIRSSMNMCTSVYISVGILGYIAHYDSVLTGNILTSFSQCLS
SDIIKIGFVMSIAVSFPLVIFPCRSSIYSLIATKDYVLVSGGRQHIAETPFKCIT
FFIVLFSLVTGLLMPNIEVVLGLIGSTIGVMINVMFPSMFLVRVANKSPKER
FWARFIFFVGIFIMVMGTSANLFAIQQTFTNTKTVHREAESLNFKPMDTHH
DIINPKLKTSEEIRVEPPIPVEPIIKSNVDVKQEKSVKVENGNTISKDAINKE
DEELEKRPEIELLEKLKSHEKEEKKILAESKKILEELKGARQVQFEKNKRR
PVNNVKDLNFSMNKQEVKKNDISLDEKKNQLVKDKLPLPLVLKEANRPN
KTKMETIRDKRDLTSTVHSNNEEKEENCDKNEKSVNEDVPRVKHVDNID
NIENISISN 

ApAAAP7 
(ACYPI0010

MSHHFAGAGDVGVPLKSTVGVGIPVSAEDIILQTFDNDERKLQVCGSMRP
IITELDNNKRGSIRTDVADLVMVKYKCSSNGVPITQTNGSTLPLVPGSSKD



18-PA) AEFGGYNPFDHRTVQYPTTDMETFIHLLKGSLGSGILAMPLAFMNAGLIF
GLIATATIGFVCTYCVHILVKSSHKLCRRMQVPALGFADVAEVAFLAGPPAF
QKFSGLFRGLVNTFLTIDLLGCCCVYIVFVAKNIKQVMDEYVLDINVRWY
MLMMLPLVIAMNLIRNLKYLAPLSMVANFLVGTCMTITFWYVFQDLPPM
KSAPFITDWHKWPLFFGTAIFALEGIGVVMPLENNMKTPQHFIGCPSVLNI
GMAIVVLLYSTVGMFGFLKYGDKTEGSITLNLPKDELLAQSVKVMIAVAIF
LTYSLQFYVPFEIIWKGSKHRFTSHPVLFEYLLRVLLVVGTVLVAIACPNLG
PVISLVGALCLSFLGLILPSCIDLVTCWEEPGLGRGYWRLWKNMVIIMFGIL
GLVTGVYSSMLDIIVTFNQ 

ApAAAP8 
(ACYPI0013
66-PA) 

METDKLNDRENKTNGDAQFAVVEMGELNHCSRPSTSGENKRSGYLVTLM
HFIKGNIGCGMLAMGEAFKIGGLYLTLFILLYVWLISVYNMHVLTTLSRKV
QNRLQAKRAPSFGDTVENAFKMSDKWIFRSISNNIRKIVFYNILITQLGLCS
VYILFIGTSLQKLLLQYSYEINIQTVLLLTMPLIMVCASLRKLRFIAPLSTLA
NFALITGVITIMYYSCSGPSSKGVRYSYSKWTELPTMFGIIMFSFEGIGLVLP
LFAEIEDSKKFTSSFGVLNFGMVAVMMLNVPLGMTGYSKWGDDVKSSLT
LNLPYDHELTQFVILMMILGIACSYALQFYPAAVIVYSDLEKIYGPFNHPAV
WDYSIRICICLVTYLAASTVPHLDLFMSLVGSVTCVALTMIFPALSNLAFRT
KDKGSFFGSFFDMVTILTAVIGSVTGIYANTTAIYEAFSQNHSNG 

ApAAAP9 
(ACYPI0016
84-PA) 

MMGSQGVEPELQSFLLDDKSKMKEVPPQTKRKSSKNQEKSEVANLNGIE
YFDPFLERNLEHPTTNGETLTHLLKASLGTGILAMPQAFQCSGLITGIFATV
FVSFVCTFCSYSLVKCAHTLYRRTRVTAMGYADVAEVAFANGPAWSRKFS
SLTRQLVLWLLFVTYFGTCSVYTVIIASNFEQLFAHHMGYALNLRYFIAML
LLPLILLSYVPNLKYLAPVSMVANLLMSVGLGVTFYYTLNDIPSISDRPAV
GSLETFPTFFCLTVFAMEAIGVVMPLENNMKTPRKFLGVFGVLNVGMGG
VTVVYILLGFLGFLKYGDETKSSITLNLPTEDAAAQVAKICISLAVFCTYGL
QFFVCLEIAWTKIQENFEKATIYHNYVLRTVLVTLSVAIAVAVPTIGPFIGLIG
AFCFSLLGIIAPMIIEFATYWDQVTVWMTIRNAVLISVGILALVFGTSNSVA
DIITAYVPVPELPINATGTRTAAQ 

ApAAAP10 
(ACYPI0027
42-PA) 

MANFGRFYVPPFGAAMNVVWAAVKAYVPEDSPCVEAIMKRRGDRAAAG
AASAGTGTGAADGVDAERNRLQGGGKPDTNPFRTTCNSELSSYGGVEKR
DGGVDGDGVTKRTPQAFSMDDGSFDEDSSGGGEFGRGRHKIDEWQAAW
NVTNAIQGMFVVSLPFAVLRGGYWAIVAMIGIAYICCYTGKILVECLYELD
LNTGQRVRVRDSYVSIARDCFGPVWGARAVNVAQMIELLMTCILYVVAC
GDLMEGTFPDGVIDTRSWMMITGVLLIPLGFLKHLHHVSLLSFWCTMSHI
VINIIILGYCVLELPDWGWSKVKWTIDVENFPISLGMIVFSYTSQIFLPTLEG
NLSDRSKFDWMLEWSHIAAAIFKSLFGYVCFLTFQNDTQQVITNNLHSPA
FKGLVNVFLVVKVLLSYPLPYYAACDILEKSFFIGPPATLYPSIWHVDGELK
VWGLAFRVAIILCTVFMAISIPHFAILMGFIGSFTGTMLSFIWPCYFHLKLK
GDSLEWRTIMFNCFVIFLGCLFGVIGVYDSGTAIIKAFQIGLPF 

ApAAAP11 
(ACYPI0041
84-PA) 

MCSTNSSQEYLVAPSKDGMDETSYILQQRRRQQQVMDGGDNLKNCPKFA
SFNYINSIIGSGVIGIPYAFNLSGVGMGVILLALVAIVTDYSLVLMLRSAHIS
GSFSYQSLMKSAFGRYGFVVLSFLQFIYPFIAMISYNIIVGDTATKVLIRLFS
LPNDSVFAQRYFVIAMATIFITTPLCMLRNVARLAKASIVSFIMVLVIFVTIV
IRYESLHDVMSTVTEVGNINTWDFARPGAIQAIGIMSFGFMCHHNVFLLY



DSIEGASQTIWNCVTHVAVTISFLLMVAFGLVGYATFGDLTQGDLLENYCW
NDDLINISRLLFSLTTLLTFPLECMVTKAVVDQTLRGGTDPVPMSKKRHAII
TVSILMATYFVSISTKCLGIALEINGVVAAIPLAFVLPAAIYIKISNDSWKEKI
PAYCLALFGTIVAASGISLVVYEILTFTADSCENDRIMDHCNINDTYLPTGDI
IQLPLN 

ApAAAP12 
(ACYPI0043
20-PA) 

MVEVQSQTGSPKPMVIRRCTEVPMAMGSPTASEMTRRRRRRSRLMSNAS
SVVSAAAAGIPASEKHKISNNEALMHLVKATIGGGFLAMPEAFHNIGIVM
GVIGTSILGLSVLNMMSCIVRCSQTMRSGKYVDIILAEQNGKKTVGNGDD
DGNNGSKQLARQRHSNELVLPSMDYPDTVANVLKYRAHGRFARFASFAR
NFTSASLVATYYGVNIIYVCIVSSTSKQLIDQYTSEASEDSWSHSLHGISIRW
YPIIISVLILPVGMIRLMKYMVPFSVAANACMLSGTVAVFYFIVFGDGSQDP
IPPEEQAKLVVWPATRWTLFAGSSLCSLESVGMLLHIENAMSRPLELAGPP
YTLHRSVVVIIIMNSVLGLFGYLRYGDQCAGSISLNLPQDNHLSQVIKMMI
AAGILLTYGLQLTVTTDLAWQGLRSKVVKSMGGSDSDDAEDDDFRQK 

ApAAAP13 
(ACYPI0055
19-PA) 

MTTEINGDFSINDNHIKVQAAKPAQVNCDKMTLKTSRVNEDKPLLTGTAT
LYNQNGSNFLSPTARTLPDTNISSGPMNESLEKNVANGGSTSDYNPLLNRQ
LENPTSNFDTMIHLLKGNIGTGILAMPDAFRNSGWVVGLVCTALLGAVCT
HCMHILVRCSHELCVRTQRPSLSFPNVAEMAFEYGPPKLQKYSSAASKFIN
TFLVMTQLGFCCVYFLFVATNLQEVITHYFSVKLSVQSYLLILLVPMILLNC
VKSLKYLTPASFVATILTVIGLGITFFYLLQGLPKTLSVKAFSSWQQLPLYFG
TAVYAFEGIGMVLPLENNMKNPESFGGMTGVLNTGMVIVTCLYTSIGFFG
YLRYGEAVKLGSITLNLLLKISQSVRAAMAFSIFLSYGLQFYVPIGIVWPAL
KGYFHSQSSQRNAELSIRVFLVTLTFALAAAIPNLSAIISLVGSFSSSALALIF
PPIIELMTFWDHCSGKEFTLMFVKDIIIIIIGFLGFGFGSYASLWNIIEPISS 

ApAAAP14 
(ACYPI0062
58-PA) 

MDNPAAVLSDDVEDWTPRAPSTGSNQPQARLSSTNTPNNSSQTQSPTPHQ
KQQFQQPTPQQQYKRNASTYSIDIPATLGLMVTNTNPAANGGSTTSSTMK
LTEYSSSGSNSSNSGSVGDGTATATSYIISGGNGEKADGNGMVGGRRRKG
GKKQPRYDPFQMRDKSKATTDSGALLHLIKSSLGSGILAMPNAFKNGGLI
FGLVGTAAIGTLCTHCIYLLVLCSQTLARRTRRPALGFADTAAAAFSTGPR
RFRAWAPFAREFVNAALFCTYYFGNTVYVVLVAASFKQVADTHTPPEWH
MPIRAWILGLAIPLVPLGIVRSLRLLVPFSAIATAFILVGLGCTMSWVVTGVS
LFADESALTAAVPLPDIGSRPWIAPVGHMPLFFATVLFAMEGIGTVLPIENS
MRHPQRFLKARPCGVLNAAMVLVVCLYSVAGFLGYLRFGDATDGSITLN
LPNDLFAESVKIMVALSILFSYGLQFCVPSEIVWTRLEPWLRKRRQNSKYS
ADTKTATSCGAPVNTIAGSTISTVTAVTTTSATSVDEKKQLELESNLQDKP
MEGAYYVMRAAMILGTVFIAALVPDLAPFISLIGAVFFSILGLMCPAVIHLA
AFWNHGDEDGEETDDATDSEDDLDFDGDYYAVDDDTDLEAVQRQPQRR
RSSGRSTRRRRKGMSRWTVAKDVAIVMIALIALVSGTYASLVDIVAFYGAG
GEGGHHAAKGNGTAVTVGTTTIGPGPESAFLVAANVVPQL 

ApAAAP15 
(ACYPI0076
81-PA) 

MGSQGTEPVLQSFLLVEKSKMKEIPRNLRKPSNILEKGEVAHLNGIDYFDP
FLERSLEHPTTNGETLTHLLKACLGTGILAMPLAFQCSGLITGIFGTVFVSL
VCTYCSYLLVKCAHTLYRRTKVSYMSYADVTEVAFANGPQWSRKFSSLTR
QSVLWLLFVTYFGTCSVYTVIIASNFEQLFTHHMGYELNLRYFISILLIPLIL
LSYVPNLKYLAPVSMVANLLMAAGLGITFYYTLCDVPNISKRPAVGTLET



FPTYFCLTVFAMEAIGVVMPLENNMKTPRDFLGLFGVLNIGMGGVTIVYI
MLGFFGYLKYGETTKSSITLNLPTEDIAAQVAKICISLAVFCTYGLQFFVCL
EITWTKVQKNFEKATVYHNYILRTVLVSLSVAIAVAVPTIGPFIGLIGAFCFS
LLGIIMPVLIEFTTYWDNITVWMIVRNAVLIAVGLMALIFGTINSITDIITVY
EPNATQTVNSTMNSTLIHSTTQ 

ApAAAP16 
(ACYPI0088
49-PA) 

MGDKSRKNSATQDVEANGTTDQQQQVEAVAKAVHGHPVSEHPTTYCETL
MHLLKGNIGCGMLAMGDAFRNGGLLMAPILTVFIGTVCIYNNHILLNVAH
KLKSRLKLEHCPTFSETVELSFATGPKSLQKHADLFRTTVNVFVIITQLGFC
CVYILFVSSSIKQFCDEYGTVLDIHIHMIFALVPIMSCAMIRNLKFIAPLSTA
ANISMAIGLGIILSYCVVDLPTLNSRTAVAHWSQIPLFFGTAIYAFEGISLVLP
LQLEMKTPNRFASTMGVLNVGMTIVTFIILTMGFVGFWRFGDDVKGSLTL
NLPPTLILSKIVVGLMVFAIICTYTLQFYVPVAILWPSVQEKYGPFQSPALA
EYLLRAVLVFATFLAAEVIPHLALFISLVGAIASTFLALIFPPICHMVVWKDE
GFGAFNWKLHMDIITIVLGLLGFVTGTYFSLHDIIVAFSKDFGFH 

ApAAAP17 
(ACYPI0089
57-PA) 

MSKKKEISDNKLRPFKCQEKSEVAHLNGIDYFDPFLERNLEHPTTNGETLT
HLLKASLGTGILAMPLAFQCSGLITGIFATLCVSFVCTYCSYLLVKCAHTLY
RRTKVSSMSYADVAEVAFANGPQWSRKFSLITRQSVLWLLFVTYFGTCSV
YTVIIASNFEQLFTHHMGYELNLRYFISILLIPLILLSYVPNLKYLAPVSMVA
NLLMATGLGITFYYTLCDVPNISERPAVGTLETFPTYFCLTVFAMEAIGVV
MPLENNMKTPRSFLGVFGVLNIGMGCVTIVYILLGFFGYLKYGEATKSSIT
LNLPTEDLAAQVAKICISLAVFCTYGLQFFVCLEIMWNKIEETFERTTILHN
YVLRTVLVIASVLIAVAVPTIGPFIGLIGAFCFSLLGIIVPLIIEFATYWDEVTV
WMTIRNLVLIVVGVLALVFGTANSIADIIAAYDPAQAVECVINSTLPQPIAE 

ApAAAP18 
(ACYPI0089
71-PA) 

MSESLSLTGIGPPSDTKDQKSKSYAVNVQQENMSLNANGSPPYDPHAHRIL
EHPTTNSETLIHLLKGSLGTGILAMPNAFYNSGLLVGTVGTILIGFLCTYCL
HVLVRSQYLLCKKHRVPILSYPDSMKYALQDGPAFLKFGVPLSAIIVDGFLI
VYQLGICCVYIMFIGTSIKQVLDIYIEPMNERYYMLMMLIPLVAINLIRNLK
LLAPFSQGANIITFAGLAIVLWYIFVDLPPISSRPLIGEPRNYTLFVGTTLFAL
EAVGVVLALENNMKTPASFGGTTGVLNIGMTIITVMYVGMGFFGYVKYG
EIVEGSVTLNLPNGDILSQAVKLIFAVAIFITYALQAYVPVEIIWNTYMKKRV
QNWDKTTMEYLLRISVVLVTFLLAVAIPLLDLFISLFGALCLSVLGIGFPALI
EICVLWPERNFGRFNYVLIKDIILIIIGILALVLGTYISLQDIARKL 

ApAAAP19 
(ACYPI0097
36-PA) 

MIADSSGLTVPFAILCIVDLFGIFPIVVLPGPIIKCGWLGIPLAIGVFAIQVYT
AILLGKCWIIAEEIEPNIVKKNRYPYAALAELIFGNKVKRIVTVMLDVAVFG
ACIPNLLIASYNLHILGIKLSSERFDVSPCIWLIVIGIILCPPLWLGSPKDMK
WIVSSSVFFVGSVSVLTWIAMYDTQREIYAPIPEPSWNSVALAYGLLAFQF
DVHPLVLTVQMDMVDKRKLPVAIICAFLITCSLFLITTVIGYVRFGSLLSSN
LLDQLSNSYILDVNITLVTIQICLSTAVSTTALFQHIEHFLKIPKEFNRRRCVL
RSCIVMLAVTIGEAVPRFDLLMGLVGALLTGPLMFLLPPLFYIKIRSLRRLKI
KKSEGVCYRTFPNAKLTPIVGFKRLALLIFIILAGTLATVLSTVSGIRDTIIYA
KFTPSCIMKLFE 

ApAAAP20 
(ACYPI0805
26-PA) 

MIAYYYGMRFIMILGSIMVAVAVPDIGPLVSLVGSVGFSLLGLIVPVIMETV
WYWSEEDEDDDWNGAVTASATTVTTSETTVTDAGTTSTTVNDGSALTAA
VAAGEGERRLMIRGGGFRRAIRHLKNLILLLLGLMALVGGAFYNIRDIVSR



ASGDGSPAPTI 
ApAAAP21 
(ACYPI2621
2-PA) 

MSDGDVGITNSCDDTSTESNMVSKPQSSSTLSSGLLSCTSQTSSSLMMQNF
LNYDPPSLTSDDTYYSSFTYFVSRSIGLGFLCLPHAFKQVGVITGLALCFIA
GLMFTYTFTTLSADCAVSELDRVQLGMWPESNLQMVFNFFKLLTEMGFS
VNFFNVSLSFEIVCLIFLLLPNGNYLTPLNLLSNITCTALLSIIFYNIFTSDMNI
DRETLMCGNWTDVFQFFGILLFTFIPIVQVFKIEDGSIRKNDDIAWPLKLLN
TSMIILTNMYIAIGLCGYLDQQDVPIFGVLILKFMPAIRCRTIVKTCVALNVT
IFHRELVVESTVLWVPSIMVNNVKNDSKMGQPPSAVKYSPVMIAGMTAFT
KILFTFCSFFVTTVVASPVTSDFQVIVALIGYLGNACNMMIYPFIVEMCVTY
ALYGMSTGRYVIFKDVCLVLLGLSLFACGTSMLVVCIIHGHDG 

ApAAAP22 
(ACYPI4429
7-PA) 

MVSRSKTSPLSCTLKKSSSPMMQNFLNYDPPSQISDDTYYSSFTYFVSRSV
GLGFLCLPYAFKQVGVITALALCFIGGLMFTHSFTTLCRFRYKLCLMHRVP
TVPYQNLIEYSLACGPICRWFSTFLRFTFIATNLTLNFGKSCLYMKFVSLTIY
EFLTEMGFSVNYFNVTLSFNVVCLLFLLLPNGNYLTPLNFLINIACTGLLSL
LFYNIFTSDMNIGCQTLICGNVTDVFQYFGILLFTFIPIVQVFKIGDRSIRKN
DFAWPKLLNMSMVIITNMYIAIGLCGYLDQQNVPIFGIPILKFMPAIRCRNI
VKTCVAINVTIFYRELNVESTLLWVSSIKVDKSDNKMGNPPSTVKYSPAM
FAGLTAFTKILFTFCSFFVTIAVASPATSGFQAMVALIGYLGNACNMMIYPYI
VEMCVTYALHGISTRRYVIFKDVCLVLLGLLVFVCGTSALVLRIIHDGD 

ApAAAP23 
(ACYPI5319
8-PA) 

MDRPVAEKKDKISNASALMHMIKSTIGGGFLAMPEAFHNAGLLVGSIGTM
ILGVAVLNMMSFIVRISQKLRSGKYAAAILAEKNKNNDGTERKHDGEPIDI
NSSELVLEPMDYPDTVEAVFKYGSGGRFASWAPFAKKLTTVSLIVTYYGV
NIIYVCIVASTTKQLVDIHTKDSEMGSLWYALHGLNVRWYPLFVALLIIPM
GMIQLIRYLVPFSVIANGLISAGTVVLFYFIFTDDNGRNPLNAEERAKLVV
WPMTRWTLFAGSALCSMEGVGMLMHIENSMKKPRELAGPPGYTLHWSM
LIIVILNGALGFFGYIRYGERCLGSVPLNLPSDNSLSEGVKIAVTLGILMTY
GLQLTVTADLVWQWLKRRSDTNVFPRTGSATQEVSEMNNQYKLMRFSLII
GTVIVATIVPDVGPMISLVGSVGFSVLGLLVPAALETVWYWDVRSEEDYSE
LDVDLEFDGIGLASAAALTSRDDNLKMRKIGARRTLRHIKNFIYVILALSA
LAGGAFYNLREMFALVPDHT 

BmAAAP1 
(NP_001243
940.1) 

MSKNGLEEPSGSQPTPKETTPLITKGGENGNGGGKNGGLSVGQTSMLIAG
EMAGSGVLALPRALVRTGWIGVPIIILMCLVAAFSGKRLGDCWTILEERNP
QLRSRKRNPYAIIADQTLGKTWSVVVSMAIIVTLFGASVVYLLMAAQIIEQ
LLLTLIPTLTICTWYLIVVGAMTPLIFFNSPKDLTFTGVIAFGSTVIACILYFIE
MMNEVRPFVFRWGVHGFTDFFLAFGTIMFAFGGASTFPTIQNDMTDKSQF
GKSIQYSFGAILLLYLPIAIGGYAVYGESVGSNVALSLSATPLTLVGNIFMAI
HLVFAFIILINPVCQEMEEIYNIERDSVGWRVLIRLSIMGAILFIGESIPRFYTI
LALVGGTTVALLTYILPSFCYLSLINQTPREGQTPIETPGWVKLLCYEVIAL
GVLGAVAATYSGLSAVFSSAVTTPCYLR 

BmAAAP2 
(XP_004924
910.1) 

MSWRPDNTKNDMSKRISSSSIYSNRGSLSTNLNQYLDFERDSSVATYELYP
GTETDNYDFTVERHSPLLYNLFESTAYLIKGFFGAGILNVHVAYMFAGLWT
SLVVTFVMGGIICRCMMLLVKSAHKMYVLLRVPRLTYADLVEAVVAIGPL
KKLRNYSKTLRYFVDICLFVQMCGTCCIYEIIIATTLKKVLEAVSPSLSHQE
LHLRIYVMITMVPLIAVCLIRNMRYLAPFSLLADLFIGICMAIALYYGMSST



VPIRERPAWKNYGGLIRGSSIILYALSGITATLPVENNMERPKLFFIVLQYG
MSVVLCLVTVTGFFGYWGFGENCQGPITVHMGVSEVFPLILQFKLILMLC
VTFGVKFWVPFRLVWYYLGKLHNRDRKLWERIYMMFLIILITGITTLVPNL
TSVMVFMGSFLFPLTAIIFPALIDSFAFWNEYQKERFRWKLTINIMSVMIAF
TIVGSAFCLMFIKV 

BmAAAP3 
(XP_004924
926.1) 

MFIYKFMGGIVETITGGDEEASYDPHLHRKIEKPTSYSETMIHLLKGSIGA
GILAMPEAVRRVGIFASIAGLLLVGFFASYCLQLLIVAQYELCKRWRRGYM
AYPKSMRLALQDGPHCLRWSSGLLYYFVDVVLILWQLGICVIYPVFVAENI
KQVCDSYNLELGLRTHLCCILGPLIIVSMVKDLKVMTPFSSVSNVITILGLI
LVFFYMIEEDLSFEKEKMEVKSYADIPVFVGVTLFALEAVGVVLALEYNM
ENPKHFCGIFGLFNIGMMIIIALYLMVGVFGYVKYGDEIKASITLNLPQNE
KKAQAAKLIFALSIFLSFPLQNFVAYNIIWRRLKKKITGKKKCPIDYALRILL
VLVPWALAIAVPQLGPFISLFGALCLSLLAVVFPGLIDVCIWYPDRYGLCYY
KLLRDVFIIIAGLVCLVSGSYSSMIEIVNNMK 

BmAAAP4 
(XP_004924
927.1) 

MDENKAETMYLRAVPDDVNGEAKDSAAEENYDPHEHRQLPKPTNNIETL
IHLLKCSLGTGILAMPQAFARAGLVTGIVFTVLIGVLVTHCLHVLVRSQYA
ACKHLRVPLLSYPASMAAALEVGPAPFRRLARPASITVDIFLVVYQLGICC
VYIVFIADNIKKIVDPFYAMAVELHMLIILCPLIVFNLIPSLKLLAPFSAVAN
VLTFIGLGIVVYYLATGKKSHQPLDLWGSLETFPLFFGTVLFALTAVGVVIA
LENNMKTPKAFGSPCGVLNSGMALIVLLYVTVGAMGYIYCVSKCSDSITL
DLPSGPLATSVIVMFAVAIFISYGLHCFVPVDVVWRGYVEPRLRAAATPPA
RLVLAEYVLRVLLCLLTFVLAVSVPRLGLFISLFGALCLSALGICFPAIMEA
CVKFPHDLKPIWLLKDVLLFLVGIVGLVAGTYTALQAIFRSFQSTSPLHA 

BmAAAP5 
(XP_004927
269.1) 

MNGNCNPETPLEESQTKPLVVSSHDRYTVGETTGGLSVLFTILCIVDLFGV
FPVIALPKSVISCGIYGIPLVLSVVGLQLYTAALLGRCWLLAKEITPIISEKN
RSPYAAVAQLAFGDPARRLVIFLIDATVFGSGVPNFILAAQSLQIFWWKISG
GNVGVTYCIWMLVLALLLCPIMWLGSPKDMKPLALTSVFIVTTVAVSTWT
CIIQDDVSPVSTGTILEYQPHAPDFLIAYGILAFQFDIHPMLLTIQVDMRDSK
KVNKAVLGGFAITGFMFTTTAFLVATRYGQDVTNNILQTIPPSIPLYLVALLV
TLQLCLSSAVSNSALFQHIEDLLQIPRNFCIQRCLIRSSVVAVAVFLAETVPR
FDLVMGLVGSTLTGPLMFIFPPLFFLKLCYLKSKKDITESQNAYSNNATNG
SLDSQKSKLNKIETSGSSQQNGVVTVIQNGENVNPSLYTKYKTFSRDYAE
MGKEDEYTIKWYDIVLALVVMTLGIAATVIATYCSWAHSIEYAEFSPPCLL
NATIAARSFLESQMAL 

BmAAAP6 
(XP_004927
808.1) 

MGDVKKQPHIDYDPFEHREVEKPNSDVRSTANLIKASLGTGILAGPLAFS
NAGWGVGLIGTLFIGFLCTHCIHILVKTSRGCCKIEKKPLLDYAETCRSVFA
NGPKSVRRFAGAASIFAEFALLSTYVGVCCIYTVLISDSIKQLVDHYVPSVT
IPVEYYCLILLLPLCVLCQIRYLKFLAVFSMIANVLLVATYAICLYYIFGGGIS
FVDKKVAGDPARYPAFISTVIFAMEGIGVVMPVENSMKKPQNFLGFPSVLV
VAMSTIVFLYSTLGLFGYFRYGDVLRGTITLNLPTEEWPAIFAKIFIALSIFFT
YPLQFYVVIDIFTKYTKHHIKENYQKMAQVVARTVGVTCCVGIGIALPLLE
QIINIVGAIFYSILGLVIPAIVETVFRWNDLGKFKWILWKNVLILLFGLGSLV
SGCTVTIMDIIQVLKQKTE 

BmAAAP7 MYPKLEKMSGKTVKEDEYNPYEHRKIEKPNSDIRSLANLIKSSLGSGLLA



(XP_004927
809.1) 

MPLAFSNSGWAVGIIGTIVIAFVCGHCVHIFVKTSRGCCKLVRRPLLSYSET
CKAAFEHGPKSLRPFAFAAQLFSEFALFFTYIGVCCIFTVLIADSLKQLFDE
YVTTTVLPVEYYCLIILVPLCLMVQIRHLKWLAPFSFIANILLIATFVICMY
YIFGDEINFTDKRISGDLSRLPAFLSTVIFAMEGIGVVMPVENTMKKPQHFL
GCPSVLVVAMSTIMLMYSILGLFGYFRYGDVLRGSITLNLPIDDWPAVCAK
TFIALSIFFTYPLHFFVVLDIFTRYAEPHIKKEYRNFAQILARTSCVWICGGI
GIALPMLEQIINIVGALFYSILGLIIPGVIETVFRWEDLGRWNWIFWKNLLIV
LFGVCSLVSGCTVSVMDIISILNKKTI 

BmAAAP8 
(XP_004927
982.1) 

MISENFSVSGSNEDMPSKTQSTITLDRKDAVVENDYNPFEHRTLEHKTSTI
GAFFHLLKSSLGSGILAMPMAFKNIGLIPGSIGTVVVAVIATHCVHILVSTSR
DVCKATKTPSLSYTDTCETVFKIGPRKLRPYSLHVRYFVDAAMAGVCLGG
TSVYVIFIASSLKDIFDHLTPQHILSVEVYCCILLLPLIIITQIRYLKFLVPFSLF
SNLCLIVTFGITCYYTFHDIPTPSEAKLVVDISRWPLFLSTAIFAMEGINVVM
PVENEMAKPEKFLGCPGVLNFTMIFVAVLYGVVGIFGYLKYGNEVMGSV
TINLPQDEILALIAKFLVAIAVFFTYCLQMYAPMDIIWTRLKPHIGSGYHNS
AQILLRTLSVVLTVVLAIAIPDLGLLIGLVGAIFFSTLGILIPVIVQTVHKWN
KTSLGSYLLWKNGCLLIIYFIVLISGCYSAVRDILIKYSSM 

BmAAAP9 
(XP_004927
983.1) 

MLLSFALIFYVPVDIAWRRIQDRIPAKTHRWAMSGLRLFGTLFIVGLACAV
PKLELFMELVGAVCLSVLGLLLPSVIEIIWRWGRDIGPTHWIVWKNLVICL
FAIIAMVSGVTFAIKSMLENL 

BmAAAP10 
(XP_004929
516.1) 

MSDEKQPLLTGPNSPENVIEIQSTEPVINDDGPSTEKTKGDYCPASERCLEY
PTSNFDTMIHLLKGNIGTGILAMPDAFKNAGLIFGVFCTLIMGAMCTHCM
HILVQCSHELCIRSEKPALSFSEVIEDSFLSGPIVFRPYAKKMRALVNIFLVIT
QLGFCCVYFLFVATNLQDTMHLFRINLSVHLYLTLLFPLIVALAMVKNLKY
LTPVSLVASIMTAWGLAITFYYILQDLPHSKEVNPIATWHQLPLYFGTAIYAF
EGIGVVLPLENNMKTPEDFGGWNGVLNTGMVIVAALYTAVGFFGYLKYG
DSVQGSITLNLPNTLLAQSVRFVMAAAIFLSYGLQFYVPMNIVWPYVKSK
LSSENALKHGEAMTRIALISITFLAAAMIPNLSGIISLVGAFSSSALALIFPPL
IEIMTFWPDQLGKNDWKFWKDIVIIVFGVTGFLFGTYTSIENILIKS 

BmAAAP11 
(XP_004929
913.1) 

MVNEPNGAIPAPQELETFISPDEKNKEKIVSKYNMTKDAESGDFDPFTERK
LDTPTSNMDTLTHLLKASLGTGILAMPKAFKAAGLINGILFTVIVAVVCTH
CSYILVKCAHVLYKKTKKTQMSFAEVGEAALDNGPQPLRKWANAFRIFIV
ISLFITYFGTCSVYTVIIARNILQIIQFYCGDIINERFLIIILLVPLILMAWIRNL
KYLAPVSMIANLFMAVGLGITLYYLVGTGQLQYDKIKDMLFKHPSEWPEF
FSLTIFAMEAIGVVMPLENSMKTPRAMLGICGVLNKGMSGVTLVYILLGF
LGYLRFGEEVQDSITLSLGDAIPAQIVKLSIAIAVYCTFGLQFFVCIDIMWN
GIKDKFTKRPELADYIMRTIMVTVCVSIAAAVPQISPLMGVIGAFCFSILGLI
APAMIEVITYWEPGVGPGKYLIWKNILVVIFGTFSLVFGTKDAILAILKDF 

BmAAAP12 
(XP_012550
548.1) 

MFNLGRFKIPPIKNALDVALQTVRQQMPDKPGPPPRPQQNVRFANLDNM
GESCELSTMNETTSPSYQSTNPNNPFLSGELQAEDSFTSYQNTYPQQDGIA
PRTQSMQSVDFYASSEEGGFEECGGKPGAKINEFQAAWNVTNAIQGMFV
VSLPFAVLQGGYWAIAAMIGIAHICCYTGRILVECLYEDDPVSGQRVRVRD
SYVGIAKECFGRKYGARIVNLAQIIELLMTCILYVVVCGDLMIGTFPDGSID
TRSWMMLTGIFLLPLGFLKSLKSVSMLSFWCTMSHLIINAIVLGYCILYIGD



WGWSKVKWNLDFENFPISLGVIVFSYTSQIFLPTLEGNMEDRSRFEWMLK
WSHIAAAAFKSVFGYVCFLTFQNDTQQVITNNLRSSGFKGLVNFFLVIKAV
LSYPLPYYAACDLLERALFRGKPKTLFPVIYALDGELKVWGLAWRLGVIM
FTILMAIFIPHFTILMGFIGSFTGTMLSFIWPAYFHLKLKGNQLESKTIAYDY
FIIGLGFLFGIIGMYDAGSALVRAFKIGLPF 

BmAAAP13 
(XP_004923
783.2) 

MANTNAPSDSTSKYQLKATGEAAKNYDFTKARPPAKTTNVIESIGHLIKSC
LGGGIVAIHESYKQCGLWTAFVLNFFLGFCVAYCMYMLARSAQRIYGKIQ
VPALSYPDLAEASLAVGPWDNMRKYSKCFRYLVDLTITMDLFGACCVYQ
VVIARTIKQLVEGTDLTTDSAVGSSPAIRIYIIALLLPCILLCMITSLKYLAPFS
IVADFFILIVTVATVYYGTKHATVSPLEMPVFKTVPGLFEFIGVCVFSMEGV
GATMAIENTMTEPKKVTAVLLGGMGVVMVLVMAVGFFGYWGYGELSKS
PVTLNFPWEPFPIALKVFMGLMIYVTFALNFWVPFDLVWYYLKKRHQPQ
KYWLWERVYRIIFVTGITLIAVTFPNISKLTALIGSFCLSSMGFMYPAFIELTL
DWTDPGLGFLMWRMWKCIIVALFGAVICVVGTYTNARALVHEVFK 

BmAAAP14 
(XP_004923
997.2) 

MRFLKSSPRKSEDDLSTQSSLRSMDSCELFGSACSDYSDCEYCDERRRQIK
KKYSPSDSYCSAMSRLETTPLLGVLATRPAYKSLGDSTDTLGPGEVSSDAV
LSTYKKNFEKTVKNENKKQSSLVTIFSIWNTIMGSSLLTMAWGVERAGLP
AALVLVAVMAALCLYTAYILISVNAYHGSDTCSVQALCRLLLGGWAEALA
HVFSVLVLLGANIVYWILITNFFYFTVNYFIDLSVSNATEYNTTLLCPNQIV
NESLMIPSPAEESRYWGLHTTAPLYTALIVFPLLNFRNVSFFTKFNSLGTLS
VFYLLIFVTVKGYAWGINMGALWSETHAARNAAVLSGMLALSFYIHNIIIE
IMSNNARQDKNGRDLTIAFVLVTITYTMVGAVFYVCFPLAKSCIEDVVTV
YPLVAYMLRTEAAILLSLRDTPALMLLVNVCIVVMYTGALSGLVHVFALPA
ALHVRSLHLRGELAHWMTLLYCLLVLAGAANLLMQFFITE 

BmAAAP15 
(XP_012544
828.1) 

MTVKEKIAISHISGSAVSLSQNGSTVTEPYGMFQSREQILPHTKGQLDMES
GKTRDGHKVRHPTSYWDTLLHIFKGNISSGLLAMGDAFKNGGIVFAPIMT
AILGVICVHAQHLLLNGSEEMHRQTKQDRPPGFAETVYLAFAKGPLRLRP
LATTMKIVVNFFLCITQLGFCCVYIVFIANNIKLICDHYEVHIDLSIHMIIVVI
PVLLACMVRNLKYLTPFSTIANIMMAVGVSVVIYQATLDLPSVHTRNYIAS
WQQLPLYFGTAVYAFEGIGLVLPLKNEMKNPEEFQKPFGVLNIGMIIVGSIF
ITVGFLGYLKWGEGVAGSLTLNLEPGHVLSNVVQVLIGCAVLFTYPLQFY
VPVGITWPALKKRCGEKCLIAKELGYRALLVLLTFILAESIPELGLFISLVGA
VSSTALALVFPPLVELVVASQKKEGLSVFIIVKDTIIILFGLFVFVTGTFQSIA
SIVRAFRI 

BmAAAP16 
(XP_012544
833.1) 

MPKNILAEMGSQVWLTPARQNKKEAEEWVKRNQTGPMINPSFEPDDFVP
HSLSPVKDEKKKPGDKSIFLVNMKEKDLQEVEEYEPYDNRVVDHPTTNTE
TLLHLLKGSLGTGILAMPRAFSHAGYVVGGIGTVIIGVLCTYCIHILLDSCY
ALCKRRKVPSLTYTAAAEAALSEGPDWCKACAPYAALIVNVFLLIYQIGT
CCVYVVFVSENIHFVLVKRFNVEITVFQVMLCILLPLILINWVRDLKYLAP
FSAVANVVTIVGFGIILYYIFRETPTLEGKEPVGRLADFPLFFGTVLFALEAI
GVILPLENEMKTPKSFVGKFGVLNRAMISIIILYVGMGLFGYLRYGEESMG
SITLNLPSETETLASVVQCLLAFAIFITHGLACYVAIDILWNEYIGVRLLNSK
FRVVWEYIVRTIIVLITFGLAAAVPELDLFISLFGALCLSALGLAFPAFIQSCT
YWYYVSRSERIRMIIKNIIVVLFGVLGLIVGTWTSLQSIIQKFSGPHNPIVNG



THFTMLNETTLP 
BmAAAP17 
(XP_012547
368.1) 

MIEKCGRGKHLRRRQDKAIMEKNKSQSVKVDNFSSTIGLAANPGFQSTLS
IASKGLPQDDKPYNPFEHRNVQHPNTTLGSILHLLKSCLGSGILAMPAAFK
NSGLVAGVIGTILAGFVCTHTVHILVKTSQQICVEAKRPSLSFAETCGAAF
MYGPKRLRSWSGAIQKFVDYSLSVTYLSVLCVYVVFIGSSLKEALDVYM
PGYQLSIQAYCALSLVPLVVVCQIRNLKYLVPFSAIANALIFLVFAITLYYMF
FDLPPVSDRVMVANVSTWPLFLSTVIFAMEGIGVVMPVENEMANPRRFLG
CPGVLNTSMFIVITLYGVFGFFGYVQFGDDVKGSVTLNLPQDEIIAQSAKLI
MAFVIYLTYALQFYVPMEIITRMLATRKSNSYENLIQITIRTCLVTLTVAIGA
AFPNLELVIGLVGAIFFSTLGLFIPVAVQTIYLWEKDFGRFNYILWKNIIIAIIA
IIALVSGAYVSIDGILEDFGRHTVINIVDENSTVT 

BmAAAP18 
(XP_012547
428.1) 

MFYAIFGGECTQHEIVKNHATNIKMGGVEKKDGIVLNNFNSTANLTSNSG
FQSTLTLGSKEVINEKAYDPFEHRNVEHPTSTMGSLAHLLKSSLGSGVLA
MPAAFKNAGLVMGVIGNIFIGFICTHCVYVLVKTSQEVCVEAKKPSMGFA
ETCGAAFEFGPKKLRPWSNFVRIFVDYALTCTYLAALCVYVVFIAENFKQ
VLDVYAPNDNLSVQAYCALTLVPLVLMSQIRNLKWLVPFSAIANVFLVICF
GITLYYIFKDLPVKSEATMVASVSKWPLFISTVVFAMEGIGVVMPIENEMA
KPQHFLGCPGVLNVAMTVVVTLYGLVGLFGYMTFGDTVHGSVTLNLPKD
DVLAQAAKILMALAILFTYSLQLYVPMEMIWRQLKDKITVRYHNITQIAIR
TAAVVGSVILAAAIPNLELVINLCGAIFLSTLGLLTPAIVDTVHNWDRGLGF
FYWKLFKNIFIAMISLLAFFAGTFIAIQDMVNKISADPVLEKHLNTTRS 

BmAAAP19 
(XP_012551
575.1) 

MGVAGQSITLANSIIGVGILAMPYCFQQCGILLATLILLTMGLVSRLCCYFL
LKSALLARRRNFEFLAFHVFGPAGKMAVEIGIIGFLMGTCIAYFVVVGDLG
PQIISKMLNVNQSDILRTSIMVVVSLVCVLPLGLLRNVDSLSNVSAATICFY
LCLVVKVITEATSQLFEEELQNRMELWKPSGVLQCVPIFSMALFCQTQLFE
IFESLPTLSLEKMNLVTKNAINICTGVYFTLGLFGYIAFCSQDISGNILMSLS
PTMASDVIKLGFVMSLAFSFPLIIFPCRASLYSFLYKKGIIVLGLIIMVLGTY
ANLQAAEGKHERYDEKYITQEKIDKMVEDFFQKREKLEKIIPAAEGEILPD
DAQKIIESNIIRESEVQPPNPVPPDSSKEKIPDIALI 

BmAAAP20 
(XP_012551
796.1) 

MSKKHLHNQAAIPLAPAVFKKPQLRPMIAEYDSKKKGVRNDLSDVVMIK
YNVDPSEIPVEQQAGSTLPLMEIPGKDVEADEDYNPFEHRKLAHPTSDMD
TLIHLLKGSLGSGILAMPIAFKNAGLFFGLFATFAIGAICTYCVHVLVKTAH
ELCRRMQKPSLGFAETAEAAFLSGPPSMHKFSRLAKAMVNWFLVLDLLG
CCCVYIVFVSKNVSQVVDYYAEGTSFHNLHIRVYMAALLPFLIMMNLIRN
LKYLAPFSMIANVLVGTGMGITFYYLFQDIPSVSERDSFAEISTLPIFFGTAI
FALEGIGVVMPLENNMKTPTHFIGCPGVLNTGMFFVVTLYAFTGFFGYLK
YGDETKGSITLNLPESEKLGQCVKLMIATAIFFTYSLQFYVPMEIIWNNVR
HWFGAKKNLAEYSIRIALIVMTVCIAIAIPDLGPFISLVGAVCLSFLGLIFPAI
METVTFWDRPNGLGRFNWVLWKNVFMISFGILGFLTGSYVSIVEIIEGSSN 

BmAAAP21 
(XP_004934
379.2) 

MEKTKPSAPPIQLVMDDNYSSKIELAYNGSREDMGPYVPANHRPMESNTS
SFGALAHLLKASLGSGVLAMPLAFKNAGLLVGCIGTMLIGLICGHVIHILV
KTSQQLCVEVKKPALGYADTCEIVFQNGPKPIRKFASIARELVDWSLAVTH
MGACCVYVVVIAESFRQVSVEYGGPDWSVTAYCALTLIVLIPLTQINKLK
YLVPFSAVANFVWLVSICISIYYCLRDTPDISERNMATSIDGIPTFISTSLFAM



EGIGVVMPIENEMLKPQQFLGCPGVLNIAMSAVVVLYGFVGFTGYLQFGE
NVRGSLTLNLPLDEVLAQTAKLLVACVMLLSFALIFYVPVDIAWRRIQDRIP
AKTHRWAMSGLRLFGTLFIVGLACAVPKLELFMELVGAVCLSVLGLLLPS
VIEIIWRWGRDIGPTHWIVWKNLVICLFAIIAMVSGVTFAIKSMLENL 

DmAAAP1 
(FBPP00715
39) 

MLAHSAHVMTLANSIIGVGILAMPFCFQKCGILLSIVLLVLSNGITRVCCH
YLIKTSLLTRRRSFEMLGLHAFGTSGKLLVELCIIGYLIGTCITYFVVVGDL
GPQIIAKIFALDVADHLHLRSLVMVVVTVVCIVPLGMLRNVDSLSAVCTAS
IGFYVCLILKIVLEAQPHITANDWTEKVLYWEPAGVLQCLPIFSMALSCQM
QLFEVFESINNQSLDKLNGIVRNATWICTFVYISVGFFGYVAFCTHTFSGNI
LVNLSTSFGSDIIKIGFVLSIAFSFPLVIFPCRASLYSLLYRKGHTESSSYIPEQ
RFRFITIFIVVFSLCVALVIPSVELIIGLVGSTIGVAICIMFPASSFRKIIKKESM
ERTLAQFVFVSGFLLMILGTYANLSAIDEKSS 

DmAAAP2 
(FBPP00727
24) 

MNDDIKTVTVYPTTLELTTPTKSANGSNDDYDPHQHRELKNPTTNFQTFA
HFLKASVGTGVLAMPSAFAHAGYVNGTLLTLIIGSLALYCLHILIKCMYIL
CKRQRVPYVSFSQAMNLGLKQGPPWLRCLAPIAVPFVDGFLAFYHFGICC
VYVVFIAESIKQLVDEYLVVWDVRIHMCIIIVPLLLIYSIKNLKLLAPFSSAA
NLLLLVGFGIILYYIFEELPPLSERDPFVAAGKLPTFFGTVLFALEAVGVILAI
EENMATPKSFVGPCGILNSGMSIVLGLYVLLGFFGYWKYGNESEGSITLNI
PQSEIPAQVVKVFFAITTWISYALQGYVTAHILWDKYLAKRFKETRQTFYE
LIFRAIIVLLTFGCAVAIPDLSVFLSLVGSFCLSILGLIFPVLLQICVQYTEGYG
PFRIKLIINLLLLCFGIFGGVVGTYVSILDIIAVYK 

DmAAAP3 
(FBPP00741
57) 

MDAEAPNQLEKNQTATVPRQETAEGGSTGETAVGGAAAKVTKEQDHDAE
YHPPTSYLETIVHLFKGNIGPGLFAMGDAFKNGGLLVAPLLTVVIAVVSIHC
QHVLVTCSKKMRDLKGDSVCADYAQTVEQCFENGPSKLRGWSRTMGRL
VDIFICVTQLGFCCIYFVFISTNLKQILQAYDIDMNVHLVMLLAFVPVLLSS
LITNLKWLTPVSMFANVCMILGLAITLYYALKDGLPEVEERALWTNGSQL
ALFFGTAIFAFEGIALVMPLKNAMRKPHQFERPLGVLNVGMFLVSVMFMF
AGSVGYMKWGEQVGGSLTLNLGDTILAQAVKLMVSAGVLLGYPLQFFV
AIQIMWPNAKQMCGIEGRSLLGELGFRTFMVLVTLAIAEMVPALGLFISLI
GALCSTALALVFPPVIELISRSELNKGPGIWICVKNLVILVLALLGFFTGSYE
SLKQIVKHFGEEEVH 

DmAAAP4 
(FBPP00759
28) 

MGDKGGFDPYENRNVAHPISDIGAFFSLLKCVVGTGVMAIPLSFNYAGIVT
GIILLVSVCFMLIHGMQMLIICMIECSRRMQIGYATYPVAMVYSFDQGPRFF
KYISKAGRYIVDGVLAFSQFGVCVVYNVFVAATLKQLVDFYWVVADLRIY
IAVIALCLIPPFQIRKLKYLVPFNILASILIYTGFSLMMYYLFVDLPPITERNIL
FGRIDKIPLFFGIALFSITSVGVMLAVEATMAKPRHYLGWFGILDRAILLVII
SYVTFGLMGYWRYGDETAGSISLNIPTDEVLSQVAKGFIAAAIFLTYPLAG
FVIIDIIMNHFWNKNGDLPNAALKESILRACTVVLICITAIIAPNLGPLLSLV
GALTISLLNLVFPALIEICLYYPPEYNYGKLKWVLVKDIFYVIVGILILVQGT
VFSIKDMISEWGGGDTTTGGPETTAEETTANMSATLTTALTAAPPDALRFR
FL 

DmAAAP5 
(FBPP00759
31) 

MPVMTKNGHSNSAYVADHPDKLELAEKGQKNKAVVAKDPDYNPYHHRD
VEHPTTNSETLFHLLKGSLGTGILAMPNAFRNSGYITGSIGTIVIGFICTFCI
HQLVKAQYELCRRKKMPSMNYPMVAETAMGEGPKCFRVFAPYIGTVVNT



FLLIYQLGTCCVYVVFVASNIKAIVDAVADTSIDVRLCMIIILLPLILINWVR
NLKYLAPFSTLANAITMVSFGIICYYIFREPVTTEGKDAFGKPSNFPLFFGT
VLFALEAIGVILPLENEMKTPQKFGGSCGVLNVSMVLIVFLYVGMGLFGY
LNYGSAVLGSITLNMPEHEVLSMCVKGMLAFAIYITHGLACYVAIDITWN
DYVAKRLGAQRNALFWEYAVRTGLVLITFLLAVAIPNLELFISLFGALCLSA
LGLAFPALIQICTHWYNTKGFAKVWLVLSNFVLIIVGILGLVIGTYTSLKEI
VLTFSE 

DmAAAP6 
(FBPP00761
56) 

MVNIVDSGSKHAPQEMEQFLPGEGKVMYKIQPRKSDTEQALAGNDFDPF
ALRDNPHPTTDNETLTHLLKASLGTGILGMPFAFMCSGLIMGIFSTIFTAFIC
THCSYVLVKCGHKLYYRTRRTKMTFAEIAEAAFQKGPKWCRGFAPVAKFS
ILFGLFLTYFGTCSVYTVIVASNFEQLISYWTGTAVSLRMLICIMLVPLILIA
WVPNLKYLAPVSMVANVFMGLGLGITFYYLVQDLPPVEERESVVWSTLP
QFFSITIFAMEAIGVVMPLENNMKTPQSFLGICGVLSQGMSGVTLIYMLLG
FLGYLRYGSATGESITLNLPIEEWPAQTVKVLISLAVYCTFGLQFFVCLEIIW
DGIKEKCKKRPTLVNYVLRTVLVTAAVVLAVAVPTIGPFMGLIGAFCFSILG
LIFPVVIELIVHWESGFGKYNWILWKNAIITLCGIGALVFGTQAAIKDIVKA
YSNNENVGE 

DmAAAP7 
(FBPP00792
71) 

MEDLTPLTNLQQIPEGAPRKKKMTERQPLLLQSDASDYEGSRGSAARPVR
SSPPDNTLVNVHSEDSLAASGSGDDEIGSTDKSYNPTHHRDLEHPTSNFDT
LVHLLKGNIGTGILAMPDAFKNAGLYVGLFGTMIMGAICTHCMHMLVNC
SHELCRRFQQPSLDFSEVAYCSFESGPLGLRRYSMLARRIVTTFLFITQIGFC
CVYFLFVALNIKDVMDHYYKMPVQIYLLIMLGPMILLNLVRNLKYLTPVS
LVAALLTVAGLAITFSYMLVDLPDVHTVKPVATWATLPLYFGTAIYAFEGIG
VVLPLENNMRTPEDFGGTTGVLNTGMVIVACLYTAVGFFGYLKYGEHVE
GSITLNLPQGDTLSQLVRISMAVAIFLSYTLQFYVPVNIVEPFVRSHFDTTR
AKDLSATVLRVVLVTFTFLLATCIPNLGSIISLVGAVSSSALALIAPPIIEVITF
YNVGYGRFNWMLWKDVLILIFGLCGFVFGTWASLAQILNDRTH 

DmAAAP8 
(FBPP00841
26) 

MFFFRRQNAKPAPRPSRAPSFALPKRRPPVQLTPSHQHDQLPFLRRSRFSA
LPHFRAYEDEPENLSLFIAILYVVDLFGIFPFVTLPALLVKLGYFGILLVLSIII
LQIYTSFLLSQCWTMAELLDPSIQQKRNYPYAALAELAYGPYMSLLVSVL
LDLSIFAMAVPSVVMAAQNLEGVVLRMSAGQYNFSYCYWAIIVGLVICPL
MWLGSPKHMRGLAIIAVCVMIVIVALLWFCLFAAPAIGTPFEGISLELPGFL
TVLNSYSILAFQFDIHPVLLTLQIDMKQKSQVSWAALIGIAITCSVAIFGSIIA
AYKFGSMIADNLLQSLPTSVPFYVMLILMALQLCFSVTVASSAMFMQIEN
YFKLPESLSFKRMLIRSSVLALEVLVAEFVPSFDALMDVVGGTITGPLVFIL
PPLLYRRIRRMERVHQRIAAEASYGSLPLDLNYDPVDLEMEPLLVISPPTTP
RGCWLRFVRLLHRLECDVSCTMAVLIFGLLATFLSTYLNIFSLASLFTNNSP
CLSNLTKHF 

DmAAAP9 
(FBPP00867
03) 

MSFIAKLKATPLPPLRNILNVAVQTARQQIPERKDYEQPPGSTAQQHHHSQ
QAQHKAMEAGMDGGDTTEMSSNPFRNAGSWTNDGEGGGDGDGEYRNE
YQSTSFNEYDGRYQQTDGFRQGSIASEGSSFVCEGEGGGGCKIDEFQAAW
NVTNAIQGMFIVSLPFAVLHGGYWAIVAMVGIAHICCYTGKVLVQCLYEP
DPATGQMVRVRDSYVAIAKVCFGPKLGARAVSIAQLIELLMTCILYVVVCG
DLLAGTYPQGSFDSRSWMLFVGIFLLPMGFLKSLKMVSTLSFWCTMSHIV



INAVILGYCLLQIGDWGWSKVRFSIDMENFPISLGVIVFSYTSQIFLPTLEG
NMIDRSKFNWMLDWSHIAAAVFKAGFGYICFLTFQNDTQQVITNNLHSQ
GFKGMVNFFLVIKALLSYPLPYYAACELLERNFFRGPPKTKFPTIWNLDGE
LKVWGLGFRVGVIVSTILMAIFIPHFSILMGFIGSFTGTMLSFIWPCYFHIKI
KGHLLDQKEIAKDYLIIGLGVLFGVIGIYDSGNALINAFEIGLPF 

DmAAAP10 
(FBPP00869
94) 

MADNKGFTPDGQESLPSAPTVENPPPYTNAINDFNSKANLTEKELSLTDDP
YHPFEHRDPNGASAGGALAHLLKSSLGTGILAMPMAFHNAGLAFGMAM
TLIVGFLCTHCVHILVKTSHDICRDAKVSALGFAETAEKVFEYGPKGMRPY
SNFAKQFVDIGLMATYYAAACVYIVFIATSFHDVINYDLKINWDVRIYIALT
VIPCLLIGQIRDLKWLVPFSMMANIFIVVTFAITLYYMFDEPLVYSDKPLIA
KAAHIPLFFATVIFAMEGIGVVMPVENSMRKPQHFLGCPGVLNIAMVTVV
SLYAIIGFFGYVRFGDQVRGSITLNLPEGAWLGDTAKLLMAVAILFTFGLQF
YVPNEILWRKISHKFSPEKHNITQILLRSGIILLSGGVAAAIPNLEPFISLVGA
VFFSLLGIFVPSFVETVYLWPDRLGVCKWKLVKNIFLGVFSILALVAGAVA
SINEIIEMYSDDD 

DmAAAP11 
(FBPP00872
94) 

MEPKSQDQAPNRDDPDLQTEPLTIAQSITSFYMYNPYEKRSVEVPLTNCD
AFISLLKCVIGTGILAMPLAFRCSGFVMGTVMSILLMILLTYSIHLLIADMT
ECCRRRRVPQVSMPEAVRIAYEEGPKWINCFGRAAGFMTTCVLVFGQFLL
CTVYLVFVSKNFKEIGDHYIERYNERYYVLVACLLLLPLFMIRRLKYLVPL
NLISNFLLYAGFALIMYYLFNGLPNINDREMVTPPVEWIEFIAIAAFSLTAVG
SMLVVEAHMAHPQSYLGLFGVLNLAVLFILLSNMFFGIIGYWRFGDNVHA
SITLNIPQDEILSQFIKVFIASGIFLSYPLNGFVVITVMFSDYENSEPRGRYRT
LIEYVVRLLFLFLTGAVAIGVPNLAALTELEGAFSLSNLNLLCPALIDVFLN
YNVGYGRLMWKLIRDILLILIGLIFGIVGCTVALMQLIRDFQLTLNSM 

DmAAAP12 
(FBPP00877
43) 

MNMNMNDSRRNTATEFSYILQRQGSDVSVAEAYAFDDFNNIMKNNHQTH
QQQGQPQQPHQQQQQPPQQQQQQQHRQHSQQQQQAQQDAGLGDTLSS
LPQASFNYINSIVGSGVIGIPYALHRAGFGLGLALLILVAYITDYSLILMVRC
GHICGRFSYPGIMEAAYGKYGYYLLSLLQFMYPFLAMISYNVVVGDTLSK
VLVRFFPSWGGSMGAVRLGVVFFVNVGVVMPLCLYKNVSRLARASFISL
ACVVFILFAVIIKLMSGDYKVTDTAESWRFANSDLIPATGIMVFAFMCHHN
TFLVYQSMRDATMERWEKVTHISIGFAWTVAALFGIAGYSTFRALSQGDL
LENYCWDDDLMNFSRVLFSISILLTFPIECFVSREIVRALVHRFVLKEPISEF
TQDKDPSLEKGAIIDEYSKAITMAIVFSAFVISPMTDCLGSVLELNGLLAAI
PLAYILPGLAYIQMEPHALLSREKLPALGLVVFGALVTILGAAVLLPGLMG
GDCRSDIVMGYCRQEFQNTTSSN 

DmAAAP13 
(FBPP02894
25) 

MRNTRRRRLDQKLPFHQRLLGGVQNSFGSPLANEARLSSKKDNGMSDLE
AFINVLKCGFGTGCLAMPYAFLNSGWLVGLICTFALGFFVLYAMHILLHHI
NNLGVQHNMPMISYRKAVELSIRKGPSIFHFLSKPFGYLVDILLCAYHFGV
DCVYVVFIAKSLKHLGDMYLWVWDERLYMALIASPLILTFLIRNLKSLVPF
SIISNILLLTGYCVILNYLFRDLPEFEHLHAIQPLRNFPIFFGTVLFSIESVGVI
LSLGRSMRKPESLMGTCGVLNQGMIVVISFYAVFGFFGYWRYGENTSNSI
LQNMPQNDILPKLATGIFALAIFFSYALQGYVTVDIIWRNYLEPELEDRYLR
TVECLLRIALVIASVLVAIQYPDFGLLLSLVGSFCLAQLGLILPGIVDICLRY
EEDYGPGKIFLIRSMLFICMGLAGGVAGTVVTLQTLYARYPVVRG 



DmAAAP14 
(FBPP03027
03) 

MSFHKSDSRTPLAPTEYTKIPTVTAGYGENEKPKGGKGGQSKFIRSDMAD
VPVQQAAGSTLPLVISRKKGDDSEDGNYNPFEHRKVEHPTSDLETFVHLL
KGSLGSGILAMPMAFSHAGLWFGLVATFAVGTLCTYCVHILVKCAHILCRR
RKIPMMGFADVAEQAFLDGPPALNRWSRFIRFMVNTFLVIDLLGCCCIYLV
FVATNVEQVVRVYMETELSIRVWIMIVTAPLIFMCLVRNLKFLTPFSMIANI
LMFVGIVITFIYMFSDIPAPVERPGIVSVTEWPLFFGTVIFALEGIGVVMSLE
NDMKNPSHFIGCPSVLNFGMGLVIALYTLVGFFGFLKYGPETQASITLNLP
LEDKLAQSVKLMIAIAIFFTFTLQFYVPVTILWKGLEHKIRPEKQNISEYGL
RVFLVLLCGGIAVALPNLGPFISLIGAVCLSTLGMIVPATIELAVYHEDPGYG
RFNWRLWKNSGLILFGVVGFVAGTYVSIIEFHAEFSSGH 

DmAAAP15 
(FBPP03065
36) 

MPKRDLTVLHRYFSGRLFPARTQQQQSDQKAIEAAGEMGRTLEITGRQND
KSLEKNPERFTKNVTEKGADPENGDPVRRRGHETSELEAATHLFKGSVGA
GLFAMGDCFKNGGLAGATILLPIIAVMCVHCERMLIRGSVLAVERTPGVDF
LDYPETVEKCFEHGPRPLRKMSRVMKLIVEMFLCVTQFGFCAIYFVFITEN
LHQVLQQNGIVISMSMVMLITLLPAMIPSLMTNLKYISPVSLFANVALLFG
LIATLTIAFSDGPMPSVGDRHLFTGGAQLALFFGTALFSYEGIALILPLRNS
MRRPEKFSTRFGVLNSTMFFTTALFIFTGFVSYVRWGEEVAGSITLNLVVE
EVFSQVVKVIAALGVFLGYPIQFFVMIKILWPPLKRSNNCTQKYPITSQVC
LRFFMVMMTFGVALVVPKLNLFISLIGALCSTCLAFVIPVLIDFVTRAQVP
KALGVWSYIKNILILTVAVLGIVTGTYQSIVEIVKEFK 

MsAAAP1 
(MSEX2.013
32-RA) 

MSKSGLETRAAGSKATETTPLVAKTELEGGDGNDKGGGLSTTQTAFLIAG
EMAGSGVLALPRALVKTGWVGVPIIIVMCMVAAFSGKRLGDCWTIIEDRD
PNMRSRKRNPYAIIAEQTLGKTWSVIVSMAIIVTLFGASVVYLLLAAQIIEQ
VFLAIVPSLTICTWYLIVVGAMTPLMFFGTPRDMTFTGIIAFGSTVIACVLY
FIEMMNEIHPFVFRWGIHGFQDFFLAFGTIMFAFGGASTFPTIQNDMTDKT
KFSKSLHYSFIEIWDMIVEENAAILLLYLPIAIGGYAVYGESVASNVAASLM
ATPLTLVANVLMAIHLVFAFIILINPVCQEMEELYSVPQDSIGWRMAVRLSI
MAGILFIGESVPRFYTILALVGGSSVALLTYILPSYCYLSLISQAPRPGQAAV
ETPGWMKMVCYEVIALGVLGGIASTYSAISAIFSTAQATPCYL 

MsAAAP2 
(MSEX2.013
41-RA) 

MKDKEPKVEVSHITGSTVTISHDGSNGTDGFGMFQSREQIIRPDSKSQLEL
ESGKTTGTQVTHPTSYLDTMLHIFRGNIGSGLLAMGDAFKNGGIVFAPIM
TAILGVMCVHAQHLLLNCSEDMHRQTKRDKPPGFAETVHLAFQNGPVRM
RPLANTMKILVNTFLCITQLGFCCVYIVFIANNLKMICDQYNINIDLSIHMII
VVIPVLLSCMVRNLKYLTPFSTIANIMMAVGVAVVIYKATLDLPPVNTRTY
LASWQQLPLYFGTAVYAFEGIGLVLPLKNEMKNPEEFQKPFGVLNVGMVV
VGCIFITVGFLGYLKWGEEVAGSLTLNLQPGEVMSNVVQALIALAILFTYP
LQFYVPVDITWPPLRKRFARASPVAKELGYRALLVLLTFILAESIPQLGLFIS
LVGAVSSTALALIFPPLIELVASSQKPTGITTFMAIKDIVIILLGLFVFVTGTY
ESIASIVRAFQK 

MsAAAP3 
(MSEX2.017
60-RB) 

MSSTERDERREQQAHEEPQENQEIQEQQQNVSQEQREEEGTSSKRERTLE
RKTSAYSLSLSQYMECMEMRESTGYQVYPGTEREDYDFNAERFGVYSTN
LIESTAHLVKGCLGAGILSMHEAYMFAGLWTSVIVTIILATIMSHTMMMLV
KSAQKMYPLLRLPRLTYPDLLEVAVATGPWKGLRCFSKCFRYAADFFLFFQ
MCGTCCIYEIMIANTLKGVLEAVSDSLQESNYDVRIYILIITVPLLAICLIRS



LKYLAPFAMVADTFVAICVLTTIYYSLKQAQNISDRPAWKSFSGVIRFCGIC
LYSMDGIGVTLPVENNMERPRYFYVVVAYGMTIVITSITITGFFGYWGWG
EECTSPVTIHMPMTDTLPIILQFLMAAMLSITFAVNFWVPFRVVWHYIGRK
YKRNRCFWERIFRATHVILITAIAITFPHLIQLMIFIGNFPLVFIAFVFPPLIES
LVTWKDDTLFKGVVRWRIVKNCIIILFGFTISTSNLVAYGEGL 

MsAAAP4 
(MSEX2.017
61-RA) 

MELNSNCISHTQTLEFKDLSTKPPPQPPPEIEKKKYVLHSEKENYDFVAYR
STRKPTNVLESTGHLIKGCLGGGILGIHEAYMKCGLWTSLIVTIVFGFYITY
CVHILVKSAQMLYKRLHIPEMSYPDVAEASLEVGPFPKLRKYSKWFRYAV
DITICIDLFGACCVYQIIIAKTIKQLAMNSTEVPAEDLNYLRLYIFALLVPILL
LCMITTLKYLAPFTLIADVFIVACVIATVYYSLREAPNISEVPSWKGVIGFFE
FCGIVVFSMEGIGVSLPIENNMKDPKKFPLVLCGGMSVVVSFLILVGFFGY
WGFGENSRSPVTLNFPPDVFPTILKCLMAVMIFVTFALNFWAPFNLVWHY
VSRKHDPKRYWLWERVYRAIFIVVITAIAIAFPNIGNLMGLLGAFCLSNMG
FIFPAIIELLVVWENPGLGRYKWRLWKNVFVLIVGVLLFVAGTYSNAKGLI
ANL 

MsAAAP5 
(MSEX2.017
62-RA) 

MATPKPSTGGPGNFTVIAQSEEEEEAFNYVQFRHGVKFTSVTGSVAHIVK
GALGGGILSGHVAYMKAGVKVAVPLNVLFGFYMGYCLHLLVQSAQTLYK
RTRIPSMSYADVGEAALACCPNRRLARFAKVFRHMIDVIICIDLFGACACY
HLIIGKSLKQLVENTIETSMEPLHPGYPSLRVYMACMIVPIICICLILHLKWL
APFSLAANMTIVFCIIMAIYYAFEYNPNFENLVGHTSLYHYLEFVGMTVFS
MSCAGVVIPIENNMREPKKFPLALTIGMSLIVICTFLVSFFGYAGFLEKSEA
PITVNFPMTVVALIFKYAVIIMIYITHALNFWPPFNLVFHYLKKRHSPERIVL
WELLYRAIFVIIIGIVAIIFPNINALMGFLGTFCLSNMAFIWPNVINLLVIWER
PGFGQYYWKLWRSIVFILVGIFILFCGSLVNIMELLTVFY 

MsAAAP6 
(MSEX2.047
86-RA) 

MVNDSNGTVPAPQELETFLSPEEKNKEKIVSKYNMTKDEELGEYDPFADR
KLENPTSNMDTLTHLLKASLGTGILAMPYAFKCAGLVLGILFTVLVAVVCT
HCSYILVKCAHVLYKKTRRNNMTFAEVGEASLKNGPQALRKWAKSFRIFI
LVSLFMTYFGTCSVYTVIIAKNILQVVAHYMGVKPEDVEIRIFIIALLLPLIL
MSWIRNLKYLAPVSMIANLFMALGLGITFYYLVGTGKMETENISGMLFKS
YHTWPEFFSLTIFAMEAIGVVMPLENSMKTPRSMLGFCGVLNKGMSGVTL
VYILLGLLGYLRFGELVADSITLSLDNTQKLAQTVKISIAIAVFCTYGLQFY
VCVEIMWNGIKDKFTKRPDLADYITRTILVTACVLLAVAVPTIGPFMGVIG
AFCFSILGLIAPAIIEIVTYWDIGFGTGNYLIWKNILVMIFGMFSLVFGTKDA
VTSIIMELYKK 

MsAAAP7 
(MSEX2.049
28-RA) 

MLKSNLFTRSPYAAIAELAFGPPARRLVTFLIDATVFGSGVPNIILAAQSMQ
LFWWKITGGNVGITYCVWMLLLGVILCPVMWLGSPKDMKPLALTSVFIV
STIAICTWTCIIMDNVTPLSVTNLMNYRPQSGDFLMAYGILAFQFDIHPML
LTIQVDMRDSRKINTAVLGGFAVTGFMFTVTTLLMATRYGINIDNNILQTIP
PSIPLYVIALLVTLQLSLSSAVGNSALFQHIEDLLKIPRNFCIQRCLIRSSIIAL
AVFLGESVPRFDLVMGLVGSTLTGPLMFIFPPLIFLRLCYIKSVKDANVDLS
NRLKNGVKPNGIANGVQNGRQRWPLIKESLETKYNTFTSTYVEIHPRKYD
GYSIKWYDVLLALIVMSMGIGATIVATYSSWSDTIAYAEFSPPCLINATIAA
RSFLRISSSVL 

MsAAAP8 MTNVEKTAPEKADYNPFEHRKVEKPNSDLRSTANLIKASLGSGMLAGPLA



(MSEX2.056
49-RB) 

FANAGWGVGLVGTIFVGIVCGHCVQILVETSRGCCKIEKKPMLGYAETCK
TAFKNGPKCVRSYADVASVFAEFALLSTYVGVCCIYTILISDSVKQLVDRY
VPSVILPVEYYCLILLVPLILLCQIRYLKFLAIFSLVANVLLVATYVICLYYIF
GDGFSISDKKIAGDPARYPAFISTVIFAMEGIGMVMPVENAMKKPQNFLGC
PSVLMVAMTAIVFLYSTLGLFGYLQYGDVLRGSITLNLPTDEWPAVCAKIF
IALSIFFTFPLQFYVVIDIFTKYTLPRISGKHQNIVQVAARTIGVCCCVGIGM
ALPLLEQIINLVGAIFYSILGLVIPGIVETVFKWENLGRYNWIFWKNLLIVVF
GLGSLISGCTVTIMDIIKILSQKTE 

MsAAAP9 
(MSEX2.056
50-RC) 

MIESKDKSDGEYNPFEHRNIKNPNTDIRSLANLLKSSLGTGILAIPLAFASS
GWALGIVGTIITAFVCGHCVHIFVMTSRGCCKVERKPLLSYSATCKAAFAN
GPKATRPLATTAFLFAEFSLFFTYIGVCCIFTVLIADSIKQLFDRYVTTTNISV
EYYCLFILVPLSLMVQIRHLKWLAPFSLLANILLIATFAICLYYIFRDELNFS
DKKPVGDPARFPAYLSTVIFAMEGIGVVMPVENMMKNPKNFTKILTIAMA
TILILYSALGLFGYFRYGDVLRGSITLNLPIDDWPAICAKSFIALSIFLTYPLH
FFVVLDIFTRHVEPQIQKKYRSISQVVVRIACVWVCGGIGIALPMLEQIINF
VGALFYSILGLIIPGVVETVFRWDNLGKYNWILWKNILIVLFGMCCLLSGC
AVTIMDIIDKLHNKTE 

MsAAAP10 
(MSEX2.056
51-RA) 

MANSYNMKEFSSTAIITENSIYPSTISISTINTKCKEDDLEMTAYDPFQNRKL
EHPNSDIRSFANLLKSSLGSGILAMPAAFKNAGTIVGVFGTIILGYICTHCV
YLLVKTSQEVSKVAKAPSLGYAETIEAVFAHGPQPLRKLSRSSRIFIDWTM
AFTILGACAVYVILLVDSVKQIVDHFYGPDVINKTMYFLMFLVPILLFTQIK
NLKYLAPFSGFANVLLILTFLICLYYICSEFPDLDSRPMSANIGDLPLFIGTVI
FAMEGIGVVLPVENTMAKPQHFLGCPGVLNITMTVVVLLYMVMGFLGY
VRYGDEAKGSITLNLDTGEIPALMAKIFIILAIFFTYTLQFYVPMEIVWRNT
KEHIAQKYHNTAQCIMRAIFATLTVAAAATLPQLEQVIGLEGAFFYSFLGLI
APSMMDLIFNWERGFGKYNWILIKDLLLVFFGTFVLIAGVTQSLREIIRTNS 

MsAAAP11 
(MSEX2.065
88-RA) 

MRPMIAEYDPKKKGVKNDLSDVVMVKYKVDPNEIPVEQQAGSTLPLMEI
PGRDIEADEDYNPFEHRKLAHPTSDMDTLIHLLKGSLGSGILAMPMAFRN
AGLYFGLIATFAIGGICTYCVHVLVKTAHELCRRMQKPSLGFAETAEAAFL
SGPPSMHKFSRLAKAMVNWFLVVDLLGCCCVYIVFIAKNVSQVINNHLQ
GTVWYDMDIRVYMAMLYPFLIMMNLIRNLKYLAPFSMLANVLVGVGMG
ITFYYLFQDIPSPSDRDAMADFYRLPTFFGTAIFALEGIGVVMPLENNMKTP
THFIGCPGVLNTGMFFVVSLYAFVGFFGYLKFGDNTASSITLNMPNELLGE
SVKLMIAVAIFFTYSLQFYVPMEVIWKNVRHLFGAKKNLAEYSIRIAVITM
TVCIAIAIPDLGPFISLVGAVCLSFLGLIFPAVIETVTFWDRPNGLGRFNWVL
WKNIFMISFGIVGFLTGSYVSILGIIHGEE 

MsAAAP12 
(MSEX2.079
96-RA) 

MGTAGQSITLANSIIGVGILAMPFCFQKCGVVLATLILLSMGLVSRLCCYFL
LKSALLARRRNFEFLAFHVFGPAGKMAVEVGIIGFLMGTCIAYFVVVGDL
GPQIIAKMLNINQSDILRTSIMVIVSLVCVLPLGLLRNVDSLSNVSAATIGFY
FCLVMKVIAEAASQLLTGEWHTRMEMWKPSGFLQCVPIFSMALFCQTQL
FEIFESLPSLSLEKMNLVTKNAINICTGVYFTLGLFGYIAFCSQEISGNILMS
LSPTMTSDVIKLGFVMSLAFSFPLIIFPCRASLYSFLYKKVHSSHHDHMVN
HSIPERSFRCITVAIIAVALFISLLIPNIELVLGLVGSTIGVLICVVFPAACFVNV
TFKNTNERVLAKAILLLGLIIMVLGTYANLQAAETQLDRYDDKYITQERID



KIVEDFFEKRGKLEEIKVKPLPESVPNPPDPIIIDNNIIKDSEVQPPNPVPPD
MSNEKVPNNPIKELKEKHEVIKTSAEKLSELH 

MsAAAP13 
(MSEX2.095
82-RA) 

MYFNNKSKVVFTKPAEIKCRILLCFSVQVKTSQEVCVEAKKPSMGFAETC
GAALQFGPKKLRPWANFAKTFVDYAMTATYLAALCVYIVFIAENFKEVLD
VYMPEYQLPVEAYCALTLVPLVLICQIRNLKYLVPFSAIANVFLVICFGITM
YYIFNDLPNPKEREMVASVTQWPLFISTVIFAMEGIGVVMPVENEMAKPQ
QFLGCPGVLNIAMTIVISLYGIVGFFGYIKYGDDVRGSVTLNLPADDFLSQS
AKILMALAILFTYSLQFYVPMEMIWRQLHNKISVRYHNISQISIRTAAVVGS
VAIAAAFPDLELFINLSGAIFLSSLGLLTPAVIDTIHKWDRGLGRFNWILWK
NIFIALISLTALFSGSFTSIKSMLHKFGNTHLEAALNRTSMFNETMAV 

MsAAAP14 
(MSEX2.095
83-RA) 

MEKERPSAPEIRTVMDNYSSKIELAYNGSREDLDPYVPAEHRPSESNTSSF
GALAHLLKASLGSGVLAMPLAFKNAGLLVGCIGTVLIGFICGHVIHVLVRT
SQQLCVEVKKPALGYAETCDLVFQNGPKPVRKYATFARELVDWALAVTHI
GACCVYVVVIAESFRQVSIFYGGPNWSVTAYCALTLIVLVPLTQITKLKYL
VPFSALANFVWLASICISIYYCLRGTPKISERNMATSISGIPTFISTSLFAMEG
IGVVMPIENEMVKPQQFLGCPGVLNIAMTAVVMLYAFVGFTGYLQFGEEV
RGSLTLNLPQDEILAQTAKLLVACVMLLSFALIFYVPVDIVWKRVHEKIPAR
GQRWGLAGIRLVGTLFTVGLACAIPKLELFMELVGAVCLSVLGLLLPSLTE
TVWRWGRDIGPCHWVVWKNAILGVFSIVAMISGVAYAIIAMIEKL 

MsAAAP15 
(MSEX2.095
84-RA) 

MEIVKVTDNLRVADSRNNMNSTTHSTVTLDRKGVEEPEEYDPFEHRNITH
PTSTLGAFFHLLKSSLGSGFLAMPAAFRNTGLIPGCIGTALVAVIATHCVHIL
VSTSREVCKEARTAAMSYTDTCEWVFKLGPKKLRKYSTHVRHFVDSAM
AGVCLGGTSVYVIFIASSLKDIFDHFIPEHKLSVEAYCGILLVPLILITQIRYL
KFLVPFSIFANVCLVLTFGITCYYTFQDIPWPNEAELVTGVTRWPLFLSTAIF
AMEGINVVMPIENEMAKPKHFLGCPGVLNSTMIFVAVVYGIVGIFGYLKY
GNTVQGSVTLNLPQGEILALVAKVLVATAVFFTYCLQMYAPMDIIWTRLRG
NFSKRYHNVSQIGMRTISVILTVVLAAAVPDLELLIGLVGAIFFSTLGLLIPV
VVETVHKWHRGLGPCGIILWKNFLLLLFYFVVLLSGCYSAISEIVAKYTR 

MsAAAP16 
(MSEX2.095
30-RA) 

MSDEKQPLLTGPNIPDYIEVQPVELTAGSLATPDEKPKPDYHPASERCLEYP
TSNFDTLIHLLKGNIGTGILAMPDAFKNAGLIFGVFCTMVMGAICTHCMH
VLVQCSHELCIRSQRPALSFSEVVEDSFASGPISFRPYAKKMKTIVNVFLVT
TQLGFCCVYFLFVATNLQDSLRLFHINLPVHVYLVLLFPPILALSMVKNLK
YLTPVSLIASIMTAWGLVITFYYILQDLPHTDTVKAIATWHQLPLYFGTAIY
AFEGIGVVLPLENNMKTPEDFGGWTGVLNTGMVIVGALYTAVGFFGYLK
YGNHVQGSITLNLPNTLLAQSVRSVMAAAIFLSYGLQFYVPMNIVWPYV
KSKLTSEQALKYGETVTRFVLISTTFLAAALIPNLSGIISLVGAFSSSALALIF
PPIIEIMTFWPDQLGKYDWKLWKDVVIIIFGITGFVFGTYTSIENIIIHT 

MsAAAP17 
(MSEX2.099
62-RB) 

MAAFEAVSRIRIQPMNRASFIDFRTARLPLQTPEIDDFDPSLQREPKNPIKL
WMAYFNLLRTVFGAGVLGLPLAISQAGIILGPILTIAIGFLIVHTHRMLLRC
LNEVSRQLKIPYISYRYGFRIALLHGPGICQFFGHFGPAIIATFMILSQLGICT
VFVCFTSDSLRDIMDWQSSQTALLALLLPYLLLQFFMKTLKIVSYVSLMG
NLLNLIGLILVFYHIFDDPHGEYIDATTDALPVLMSIGSFLFNLSAVGVVLSL
DKALQNPKVLTEKFGVLDIGILIPTLVATIFGVLGYWSFGTMEENILRSLPY
DDDTAMAAIGLYLIAIAFAHPIQSYPGIQIILEVIKNRDLMHPPSEQSMKLVE



MVVRPCFVLASFIICYLIPFQGPFIAFVGNLCTTLLALVFPATMEICLMYPGP
YGKYKIYLYKNLFIIILGLFTWAYGVVLSGYLIYVRLLVARSPNDLDT 

MsAAAP18 
(MSEX2.104
25-RA) 

MPKNILAELGSQVGLTPARQNKKEAEEWSRRQSGPKINPSFEPDDFVPHSL
SPVKDEKKRPGDAGIFMVNMKEKNLQEVEEYEPYDNRVVAHPTTNTETL
LHLLKGSLGTGILAMPHAFSNAGYMVGSIGTVVIGVLCTYCIHVLLDSTY
ALCKRRKVPSLTYTAAAEAALSEGPAWCKACAPYAAHIVNVFLLIYQIGT
CCVYVLFVSENIKYVLTKKFGIDISLEHVMLCVLLPLILINWVRDLKYLAP
FSAVANAVTIVSFGIILYYIFRDTPSLEGKSAAGAISKFPLFFGTVLFALEAIG
MILPLENEMKTPKDFVGKFGVLNRAMVTIIILYVGMGLFGYLQYGNEAEG
TITLNLPTETEILASVVQGLLAFAIFITHGLACYVAIDIVWNDYVGNRLLNS
KHRIIWEYIVRTLIVLITFGLAAAVPALDLFISLFGALCLSALGLAFPAFIQTC
TYWYYVSRSERIRMLIKNIIVVLFGVLGLIVGTWTSLQGIIEKFCNTDSGLE
SVVNTTEASGFNGTTAH 

MsAAAP19 
(MSEX2.104
10-RA) 

MTGERSGAGPTALRAFRGTGVSHREFPDSELRLNYILITNDRMVKPEKNNI
DLNNFSSTAELTAHPGFQSSINIISSKEDKPYNPFEHRMLEHPNTTIGSIVHL
LKACLGSGILAMPAAFKNAGLVTGSIGVLLAGFISTHTVHILVKTSQEVCV
DAKKPSMSYAETCEAAFNYGPKGVRKWGHFVKNVVDYSMVLAYISVLC
VYVVFVGSSFKETLDAYMPDNKLSIQTYCALTLVPLVLLCQIRNLKYLVPF
SAIANVLIFIVFAITLYYVFVDLPPLKEREMVAEVTQWPLFLSTVIFAMGSIG
VVMPVENEMAKPQQFLSCPGVLNITMIIVVALYGFVGFFGYVQFGDQVK
GSVTLNLPQDELMAQSAKFLMALVIYLTYALQFYVPMEWITRMLKKRES
DRYENVIQISIRIVIVSISVAVAAAFPNLELVISFFGAIFFSTLGLLIPAVVDTV
YHWDKDLGKYNYVLWKNTILGIISLAALVSGTHGDQSQRKAARYAGDII
MRKSVRNVQVHSLFLHSHSPVCICTNCFILKLIMDVIPV 

MsAAAP20 
(MSEX2.104
10-RA1) 

MYSGYPKLCHVSKFTVRLITKDRMAKPAKNNIDLNNCSSTAELTAHPGFQ
SSISIISENKEDKPYNPFEHRMLEHPNTTIGTIVHLFKASIGSGILAMPAAFK
NAGLVTGSIGTLLAGLICTHTVHILVKTSQEVCVDAKKPSMSFAETCEAAF
TYGPKGVRKWGHFVKNVVDFSMVLTYISVLCVYVVFIGSSFKETLDVYM
PDNKLSIQTYCALTLVPLVLLCQIRNLKYLVPFSAIANVLIFVVFAITLYYVF
LDLPPLKEREMVAEVTQWPLFLSTVVFAMEGIGVMMPMVNEMANPQQF
LGCPGVLNITMTVVIPLYGIVGFFGYVQFGDQAKGSVTLNLPQDELMAQS
AKILMALVIYLSYGLQFYVPMEWITRMLKKRESEKYENVIQISLRILIVTVS
VAVAAAFPDLELVINFVGAIFFSTLGLLTPAVVDTVYHWDKDLGKYNYVL
WKNTIIGIIALVALVSGAYVSILGMVEEFGQQELEGSHSNVTSL 

MsAAAP21 
(MSEX2.104
11-RA) 

MRGKRFKMDDKIRLITNDRMAKSEKNNIDLNNFSSTAELTAHPGFQSSISII
SKGKEDKPYNPFEHRMVEHPNTTIGSIVHLLKACLGSGILAMPAAFKNAG
LVTGSIGTLLAGFICTHTVHILVKTSQEVCVDAKKPSMSFAETCEAAFTYG
PKGVRKWGHFVKNVVDYSMVLAYISVLCVYVVFIGSSFKETLDAYMPDS
ELSIQTYCALTLVPLVLLCQIRNLKYLVPFSAIANVLIFVVFAITLYYVFVDL
PPLKEREMVAEVTQWPLFLSTVVFAMEGIGVVMPVENEMAKPQQFLGCP
GVLNISMVIVISLYGIVGFFGYVQFGDQVKGSVTLNLPQDELMAQSAKIL
MAFVIYLSYALQFYVPMEWITRMLKKRESDRYENVIQISIRIVIVTISVAVA
AAFPNLELVISFVGAIFFSTLGLLIPAVVDTVYHWDKDLGKYNYVLWKNT
MIGIISLVALVSGAYVSILGMVEEFGHQELEGSHSNVTSL 



MsAAAP22 
(MSEX2.114
74-RA) 

MINLGRFKIPPLKNALDVALQTVRQQMPDKPGPPPRPPQNVRFANLDNMG
ESCELSTMNETQSPSYQSTNPTNPFLSGELQAEDSFTSYQNTYPQQDGAPR
TQSMQSVDFYASSEEGGFEEGGGKPGAKINEFQAAWNVTNAIQGMFVVS
LPFAVLQGGYWAIAAMVGIAHICCYTGKILVECLYEDDPVSGQRVRIRDSY
VSIAKECFGRKYGARIVNMAQIIELLMTCILYVVVCGDLMIGTFPDGSIDT
RSWMMLTGYFSLAFSILEVFKERQYAIILVYHEPFDHKRHCSWLLYTLHRR
LGLV 

MsAAAP23 
(MSEX2.118
54-RA) 

MKRFLRVLSRGQYLLRMCSTVPQCVRTPRASCHRSTDPSYCHKHTTVCLI
LKIFCEGDVNEADGFRAAPRPPRARPGGSLKEGGVGAAGGAHSQCSRAS
QSRRPRRCAVVVSPSTYSDTTHCTTTTYHRDLHTTLIMVEDNKAETVHLR
AVAEEGQGEPFGGDQLTGDYDPHLHRNLPKPTNNWETLVHLLKCSLGTGI
LAMPQAFARAGLVTAVVSTVVVGVLVTHCLHVLVQSQYAACKRLRVPLL
TYPESMAAALQAGPAPLRSLARPAAITVDVFLVVYQLGICCVYIVFIAENIK
KIVDPHYGMPVEVHMLIILVPLIAFNLIPSLKLLAPFSALANVLTFVGLGIV
VYYLLAGKKSTQPLDLWGSPASFPLFFGTILFALTAVGVVIALENNMKTPK
SFGSACGVLNGGMSIIVLLYVVVGALGYVYCVSECSDSVTLDLPPGPLATS
VIVMFAVAIFISYGLHCYVPVEVVWRGYVLPRLQAAGVSAARRTLAEYAL
RVALCLITFVLAVSVPQLGLFISLFGALCLSALGICFPALMELCISFPDKSGA
ARLRLVKDAALFVVGVVGLLAGTYTALLGIIRTFQITPSSTESPLHA 

MsAAAP24 
(MSEX2.118
55-RA) 

MFIYEFMAGIVETITGGDDEETYEPHAHRKVEKPTSYSDTMIHLLKGSIGA
GILAMPDAVCRLGIMYSIIGLLLVCIFATYCIQLLIAAQYQLCKRWRRGYIA
YPKSMRLALQDGPPCMRWAAGMSYYFVDVTLVTWQLGICVIYFVFVAEN
LKQVCDYYGLELSIRIHLSCLLAPLTVLNLVKDLKLLTPLSTISNVVTVFGL
ILVFFYLVEDDVTLEDEKLQMKRYEDIPVFIGITLFALEAVGVVLALEYNM
EHPRQFVGLFGLFNIGMAIICLLYLLVGVFGYLKFGNEVEASITLNLPFNQK
KAQVAKVTFALAIFLSFPLQNFVGYNIMWRKIKKKINPSRQCPIDYTLRVV
LVIIPWLLAVAAPHLGPFIALFGALCLSLLAMVFPAVMDACLWYPDRYGLC
HYKLLRDIVIIIVGMLCLVSGVYTSMLEIVES 

MsAAAP25 
(MSEX2.119
64-RA) 

MTDDVSFESLRRTGISFQPDSHIPEVIANKYQVKATGEEARKYDFVTARPP
ARTTNVLESIGYLTKSCLGAGVVAIHESYKDCGLWTGLILNIVLGLAISYG
MYTLAKSAQKIYGRLQIPALSYPDLAQATLEIGPWKSLKRFSKCFRYTVDF
ILIIEIAGCCCIYQIVVARAIKQLVEGLDTVTDSRVGTSPSIRVYIISLMIPCILL
CMITNLKYLAPFSTVADFFIVIMAIATVYFAVKSANISPLEMSFFKSVPGVFE
FIGVCGFSMDGVGVILTIENSMTEPKKLPTVLIGGMTLVMLLVTTVGFFGY
WGFGENTTTPVTINFPWEPFPIIMKVFLALMIYITFGLNFWVACDVMWFY
LKSRHEPKKHWLWERVYRAVLVVFITIVAAAFPNVTKFIGLIGSFCLSNLGF
IYPAFIELSLDWEDPGPGVFYWRLWKFVVIFLWGLVLCIAGSYVNARELIIR
VFHKKNES 

MsAAAP26 
(MSEX2.129
99-RA) 

MEASLKYCSISGTLSVLYLLIFVIVKGYAWGINVGTAWTETRAFKNAAVLS
GMLALSFYIHNIIIDIMRNNARQDKNGRDLTIAFLLVTITYTMVGAVFYICF
PLAKSCIEDNILNNFEMHDIMTAVARVLLLFQVVTVYPLVAYMLRTETMLL
LSLQETRCYTMTINVTIVIMCVLVACFCPNVGTIIRYTGAISGLVHVFALPSL
LQVRSLQLRGRLTWWKSLFYFLIVVFGTVNLLMQFFITE 

NvAAAP1 MAYFRGFFIPSLSATMNVAWETIKAKWPENSPCMELIRGPGPGARPPPGAG



(NV15949) YDQQGEYREGADGAEMAELNVDAGGSYNGDQRHVTMAEDSFSYQRSG
DKVRTGSVSSGFSEFDEGGGEFGSGVKINEWQAAWNVTNAIQGMFIVSLP
FAVLRGGYWAIAAMIGVAHICCYTGKILVECLYELDPATGQRVRVRDSYVS
IAKECFGPRVGARVVNIAQIIELLMTCILYVVVCGDLMIGTFPEGAIDTRSW
MMLIGIFLIPLGFLKSLHHVSVLSFWCTMAHLFINAIIIGYCILEIGDWGWS
KVKWSLDMKTFPISLGVIVFSYTSQIFLPTLEGNLIDRSKFDWMLNWSHIA
AAAFKSIFGWVCFLTFQNDTQQVITNNLHSAGFKGLVNFCLVVKAVLSYP
LPYYAACELLERALFRGKPKTLFPTIWTLDRELKVWGLAWRVGVILFTIL
MAIFIPHFSILMGFIGSFTGTMLSFIWPCYFHLKLKRNSMETSQVAYDCFVI
FLGVLFGIIGVYDSGKELIRAFEIGLPF 

NvAAAP2 
(NV18592) 

MSRRSEDTLPVHGGNFKKTQMRPMIAEYDPKKHGVKTELSDMVLVKYK
CEKNEVPITLTNGSTLPLVERPNDEEAALYNPFEHRKLAHPTSDMDTLIHL
LKGSLGSGILAMPAAFKSAGLFFGLFATFFIGAVCTYCVHILVKCAHVLCR
RTQTPSLGFAEVAEAAFLIGPEPVQKYARLAKATINSFLVLDLVGCCCVYV
LFVSQNVKQVVEFYTPPEHHMDLRIYMAMLLPLLIVFSLVRNLKYLAPFS
MVANGLIAAGLGITFYYIFTDLPAVSTVRPVASITEMPLFFGIAIFALEGIGV
VMPLENNMKTPTHFIGCPGVLNIGMFFVVTLYSTVGFFGYLKYQDKTQGS
ITLNLDEHDVLAQSVKLMIAAAIFFTYGLQFYVPMEIIWKNIKHRFGARKL
AAEYAVRISLVIFTVCMAIAIPNLSPFISLVGALCLSTLGLMFPSIIELVTVWE
QENGLGRCYWRLWKNILIIAFGVLGLLTGTYTSIGEITAGPHPTPAAANLTD
ALVGH 

NvAAAP3 
(NV11499) 

MSQDNYGFTGSTDSIDPKRQNPFENNGSKYTAKDNSNNFSVVELEDKRKI
AKELEGDYDPYKHREVQHPTTFWETLFHLMKGSLGTGILAMPKAFENAG
YVVGTIGTIIIGLLCTYCIRVLIKSEYELCKRRKVPSMTYPGTMQASLEEGP
KCLRRFSKYCPHICNTFLMVYQLGTCCVYTVFIAENLKKAMDNYVNPDI
DLRFYMLALLLPLILINWVRNLKLLAPLSTIANFVTFASFAIILYYLFRDPID
FTGRQTIGDVANFPLFLGTVLFALEAIGVIMPLENEMKQPKKFMNPCGVL
NIGMALNIILYVGIGFFGYIKYGDKVYGTITTNLPEDEVLSSVVQILLALAIF
VTHSLQCYVAIDISWNEYIQPRMKHTSNLNQLIWEYVVRTCIVILTFILAVSI
PLLELFISLFGALCLAMLGISFPALIQICAFWKVKSSKERVFLATRNIAVILF
GLLGLVIGTYTSLEKIVIELGKMK 

NvAAAP4 
(NV16821) 

MESMELHTKNATDMPDRLSKIAREIPLKDDSAGNGSSYGAFQSKDPILRL
DKDVEARSGGDDGHGTGSSHSTSYFETLMHHFKGNVGSGIFALGDAFKN
AGLVLAPPLTIFLGVICIHAQHILLNCNQEVRRRLGSSLETNPGYAATVELC
FATGPLALRKYSVFMRKLVNLFLCVTQLGFCCVYFVFISSNMQQVMKVW
GVDLDVHVHMVIALIPILLSTWIRNLKFLVPLSSVANALIISGYIASIYIMCH
DLPPVSERRYIADWSKLPLFFGTVIYSFEGITLVLPLKNEMKKPKNFDRPL
GVLNVGMVIVGGMFVTIGFLAYLKYGDEIAGSVTLNLEPKEDMLQGEGY
TFYNSLPQCIKLAISLSILLTYALQFYVPVAIMWPEFVRQFGPFNYPVVGEV
LFRTILCIITFILAEAIPQLGLFISLVGAVSSTALALIFPPIISIVICWQNAKLDKI
TFIKDIFILTIGFLGCFTGTYVSVTEIVQAFSEGK 

NvAAAP5 
(NV16853) 

MVEENLKAPTELDTFLPTDGSSLKDGALTAKYKVQVASRDVETAAQRDG
KSFDPFTERKVSNPTTDCDTLTHLLKASLGTGILAMPVAFQSAGLLVGVFA
TILVAFVCTHCAYILVKCAHVLYYKTRKTQMGFADVAETAFASGPKWARP



FAGPSRYLIQISLFITYYGTCSVYAVIVAANFNKVISYYMTPTGEPLVEINPRI
IIAILLLPLILLSWIPDLKYLAPVSMAANVFMGTGLGITFYYLVKSIENFDN
VSYIAPISEFPNFFSITIFAMEAIGVVMPLENSMKTPQHFVGICGVLNKGMS
GVTMIYILLGFLGYAAFPGKAEGSITLNLPTEEIPAQIVQILIGLAVYCTFGL
QFYVCLDIAWQGLKDRFQKKPNLANYVLRTVLVTGSVLIAIAVPTIAPFIG
LIGAFCFSILGLLIPVFVETVTYWDIGFGRFHWVAMKNVIICVIGLMALVFG
SSNAVKDILKEYAPKDAEDAISRNVTNIAVNATAAVVNATVGALNTTVGN
F 

NvAAAP6 
(NV16822) 

MDLHTKNGTDTPGSLSQTISREISLKDVGARKDSGCGVFQSKDPIVQLDK
DIEARTGGDDVHGSGSSHPTSYFETLMHHFKCNVGSGIFALGDAFKNAGL
VLAPTLMVFLGIICVHAQYILLKCNEEVRRRLGSSLEASPGYATTVELCFAT
GPLAVRKYSVFMRKSVNLFLCITQLGFCCVYFVFISSNVKQVMGVWGVD
LDLHVHMAIMLVPILLSTWIRNLKLLVPLSSLANVLIVFGYVATIYVISHDL
PAISERRYVADWSQLPLFFGTAIYAFEGIALVLPLKNEMIKPKNFDRPLGVL
NVGMIIVGCMFIAIGFLSYLRYGEEVAGSVTLNLPEKELLSQCIKLAISLSIL
LTYALQFYVPIGIMWPEFVHQFGPFNYPVVGEILFRTTFCLITFILAEVIPQL
GLFISLVGAVSSSALALIFPAIIEIVISWQDAKLNKFTFFKDIVILGIGFLGCFT
GTYASIAEIIHVFNKGE 

NvAAAP7 
(NV12580) 

MGKKEEANEAPGEQMRDFSSTTKIAPVIGQYHEKDELYDPFDHRDKKHT
TSDVGSATHLIKSSLGTGILAMPSAIKNGGLLVGGIGTIIIGILCSHCVHILVR
SSHVLCRRTKTPQMTYAETAGAAFESGPLAVRKYAAFAKNLVNWALCATY
VGGACVYIVFIADAIKVLGDEYSGIDIPKRTYMLCLIPAVVLLGQIRHLKIL
VPFSVIANMSLTIGFSITLYYIFSDLKPLSEIHYVSTWAQMPKFFATVIFAIEG
IGTVMPIENSMANPNHFIGCPGVLNISMTVVISLYTMMGVFGYLSFGDDA
KGSITLNLPPGDILAQVVNILIALAVILTYGLQFFVPLEIIWNSIKHKFSHRW
EVLGETVMRILMVLLTVSVAMLVPRLEPFISLVGAIFFSFLGIFIPAVVETVS
CWECHLGTCNWRLWKNCFLALVAVCALISGTWISLLDIISLYTTPASGLVD
SGNKTIVNAAVQTILSTTLGVINSTTTLSPVDLTTTVSPVDVITTLLP 

NvAAAP8 
(NV10096) 

MESSEPKNSMNEKSYILDNSRKPFEDEDEPENSGKFTSLPLASFNFINSIIGS
GVIGIPYALHQAGFGLGIALLVIVAILTDYSLILMVRSGHLCGEMSYQGLM
RASFGRPGFYILTALQFIYPFIAMVSYNVVVGDTVTKVLIRVTGLDPDSFIV
KREVVIFLATLLVVIPLCLYRNVAKLAKISFLSLVCVGFILLAIFIRMDSMSSI
VPSHPDSWKFGNIAGIVPAVGIMAFAFMCHHNTFLIYGSIERATQEKWDVV
THWSLFTSFLIAAAFGIAGYATFTGYVQGDLMENYCWDDDLMNFSRIMFS
GTILLTFPIECFVTREVIMTAIRGTDEVENHDAYIAGSDRKYLIITMAIISVAY
LISMSTDCLGIVLELNGILAAVPLAYVLPALCYLKLEEGSLLSQKKLPALAL
LVAGVFAAVSGLLLLIFNNTSAASCVHGQIMSYCQSPNSTDVTSTTFKPSST
TASSILTSLLTSPASATTVTTTAATTAATSTLASTTTSTTTTTLPR 

NvAAAP9 
(NV18067) 

MISHIMTLANGIIGVSVLAMPFCFKQCGIVLATLVLLLSSILSRLACHFLIKS
AVMCRRRNFEFLAFHAFGPMAKILVELCIIGFLLGTCIAFFVVVGDLGPQIV
GEMINKNPGDIRTSFLITTGIFIVLPLGLLRNIDSLASVSTASIAFYICLVFKVI
AESTHHIFAADWFDKVDYWRPAGILQCLPIFALALFCQTQLFEIYEAMPNA
TLEKMNQVVKGALNICTTVYISVGFFGYVAFCTQPFTGNILMSFEPNLTSEI
IKIGFVLSVAFSFPLVIFPCRASLNSLLFRRGYAHETTTSYITEARFRCLTTFI



VIIALTIGVLIPNIELVLGIVGSTIGVIICLIFPAAFFISINTKNTNERLLAQILVF
TGVWIMILGTYANLYAIEQSSNSRVTATTMKLPSQINNMPHSLINKDMLHR
PDQPEQSDILIHNEVDAERLKPKVPDKLPDDENVRQEPPVPVERVPETEKL
KIKQEPNIFETVTISPKIQEIVDKINNMDNELIKETNRGYDSLKKTKETNEL
PKKIEDNSIPVKDNDKTDTGQKNDVIAVDAIKKEDSELAADKEMSNVDSV
QRREQLEKTLKKHLIEQKEMLQEQKELLKDIEQQKKELQLDKKPEIVKEN
KKNEMIKENAEEHIGDELRVPIKANQVNVKADQVNEKLNNNQDTLQTKL
EMLGDGANSPILKSKDILLEVENSDKNEGIQNNEIPNNEKPIKNEQLDNIN
GPNSNRNSSLVSNLNDGPDNVLIKKSEDPIIKALTRQSNKIANGNEVIDIPS
DDRKINVNLNDKKVEDKVRDKNDKYSIPIVLKMNNQTKLVLDSEHSSINK
SSPDVAGVGRDILEEHQREKRTISLETDTAKLNHETNSPDGKSNAMIEHSIV
DKEICTKDETKSENSNLNVKTEPRKSTEEPNFENLIKTSAYLSEQNIVKRVL
IDPDLNLGNNHVKLKKRDLKTLDFNEDSKK 

NvAAAP10 
(XP_016840
414.1) 

MENKNGEVLNMQRVQNSCKANSGLPDSGSLKPTAVSSSSLESPEYDPHQH
RNRPHPTTNTETLIHLLKGSLGTGILAMPNAFCNSGLVTGTVATVIIGILCT
YCLHILVKAQYELCKRLKVPILNYPQSMKVALEQGPPSLRKFAHSSPIIVD
AFLIVYQLGICCVYIVFVATNIKQVADQYCEPIDVKLHMLILLIPLTVINYIR
NLKLLAPFSSVANIITFVGLGMILAYVFDDLPSITEREMFGSVRNFSLYFGT
TLFALEAVGVIIALENNMKTPQNFRGTFGVLNVGMLVIVVLYILVGFFGYI
KYGPDASGSITLNLPMDAVMAQSIKVMFAVAIFITYALQAYVPVEIIWTTYL
DHRIKKNKLFWEYIVRTLVTLTTCKCKTVCTKYNRSKNLPLFSAESISGGF
ESKRDSLQANSTHITAKGPPAKLTSSRPFRLGR 

NvAAAP11 
(XP_008216
698.1) 

MQKFEGDTRNAQTGTDDYDPEEHRPPEQLTTGTFAVFMHLIKAAIGSGILF
LPYAFRRTGYLAAILCSIFIGTISIHTAVITVQCCQILCKRSHVPSLNFAETAE
ASFKLGPEPFRKYAGAFALATNVIVCFVQYETAVVYSIYVASSFQQVFEYL
SGWNHQDVRIYLLVFLPIFCALSLIPNFKYLVPFTIIGSICLLLGFCTTLYYMI
DQFPSPSRLEMYTDIEHLAIYCSVFLFAVHNMSMLMPLENTMRHPRRMGL
VLGVSMIVNVIVNVTFGFLGYNKYQNACDTVIKNLPLDELPAQMVKVAV
SLSVLLTYGLQYYVPITILWPMIAKRIGNKRVYETFFRLGGVIACTSLAIAL
PHLAQLLGLFAALSMTTVMLLIPAMIEITTKWNDPGRARHYLMLVKNVFI
LFVWLMIMVFGTIENIRDILREYSGAEDPDAAICG 

NvAAAP12 
(XP_001607
294.1) 

MNYPSEEEDNIIQNDIVLSTAAVENSTRESNPGRRQTAGTGSLGTIFLMVN
ATLGAGLLNFPEAFDKSGGVATAIIAQLFFLVFITATLVILANCGDVTNTTT
MQAAFAGLCGPNSLFFCGICVAIYSFGCCITFLIVIGDQFDRVFATLYGLDY
CHTWYLARPFVTCLSSALFILPLSFFKRLDALNYASSIGCVTILYVVWLIVY
ESFDNYKLPAKPMHIWPEEPLQVLQIVPIICFAYQSHMTAIPTYACMKDRQI
GKFTLCAIISMIVCFFAYSIVGFFGYATFGIGKVPSDILQGYTDKSTTLTIAIV
AIAVKNFTTYPIVLYCGRDAILSLFGRDVDCQFSIRFTITIIWYALSLVIAILV
PDIGPVINIMGSLSAAFIFVFPGICLLQSTLYKDPLLHLNKDRFLVFIAIFITA
LGAFVCGVVFVEALQDLQTMSLDQPAKVTGFKAELGSSLCQ 

NvAAAP13 
(XP_008209
128.1) 

MDNRPKRSNGGKKSRQPPPGFYRKTLAQQQRDSGSESAPLLSSGCSHASL
DQPIIMFQDSETSDLDSSTAGNSSRDGKEQCRSVIDRLVSTGGGINNYNSIS
NLLPKRLPPLVNERVPSSLNASLHADIERDKCYEIRNADLLLEDDPFDLME
GRTEKGLLSDFFTQSLPMQGNIGDTTEEIKPKQSSLVTIFSVWNTILGSSML



TMPWGIYMAGFVPAIILILAMSGLCLFTAYKLLQVHKYHGGGERIEVMEL
SRAFLGSWAEHMAKIFSISVLMGANIAYWILMSNFFYNSVNFLYDIIAGIPV
LPDTYNRTDGDLLCPKYELNGTANYDKSYDNLGPAWDLYKTVPIFLALLV
FPVLNFNTTTFFTKFNSLGTVAIVYLVVFVLVKSGSWGINMDKTAWQESW
VLRSTFPVLSGMLSLSFFIHNIIITIMQSNRNQKKNGRDLTIAYILVTITYIIV
GIVFYVCFPLAKVCIEDNLLNNFQKNDGLTVGARVVLLFQLFTVYPLITY
MLRIQLLSSVFKTTKCRRRFVLLVNLIIVTICVLFAIFMPHVGTIIRYTGAISG
LVYVFTLPSLLHLMISYRQGTMTVMQVMCHACVPIIGVLNLISQLFIQAN 

NvAAAP14 
(XP_001601
210.1) 

MREDIPLLLSRKDSGLSLLFATLCVVDIFGVFPIIALPRAIVQCGWLGIPLVF
VVFGFQIYTASLLGKSWNIANVVDPSISRKNRYPLAAVTELTLGRRASKW
VAILLDLTVFAGGVPNLLVASYNLQLFGLKVSQMQFNLSFCYWLLVVGVL
LCPVMWLGSPRDMKWVVTISVCAVSATAVLIWWSIVHDQEPMNYSPVPT
SPSWDTFISGYGMLAFQFDVHPTIMTVQVDMKKPKDINKAVIFSFMISGTL
FAVTAGLAVWRYGGNTSTNILQVMPPGIMVQTAILISAVQLCLSSAIGHSAL
FQHLEDQLRVDSSFSWKRCATRSAIVFLGVALGESVPRFDIVMSLIGGTLV
GPLVFVLPPLMYSKARALCSASLRRTSAPEYLCSGPERRAGLAARELFADP
RVHSRSTHFGFRYGDEDKNDGYYFTYYEDEDQVEVNPYTESVECVFNDD
SGARKKQSDDLELSRSGSLPVMADASRPSVRPPRRQEALQNPNANRPRNF
CTKQRIIDWFGYCVAFTGILITVSSTYINIRNTIRYVQFIPPCIVNATANIPEL
G 

 
  



Table S10. CDS sequences of the AAAP transporters of the B. tabaci. 

Gene CDS sequences 
BtAAAP1 ATGGAGATGAAATCTTCTGAAAGTGCCTCCAACGTGACTCAAGTCATGA

CAAGAAGTCAACAGGAGAAAGTATTTCCTCCCCGTCAGTTCAAACACGC
AACATCAGATTTCGAAACGTTTCTGCACATAGTAAAAAGTTCACTAGGCT
CTGGCCTACTAGCGACACCGGATGCCTTCAAAAATGCAGGTATCGGCCTG
GGATTGGTTGGTATGGCCGTAGCTGTTCTGGTGATCACTCATGCTACCTC
AATTTTAGTTAGGAGTTCTCAAGCAATATGTTGCACGCTGCAAAAACCAC
ATTTAACGTATGCTGATACAGCAGAATATGCCTTTGAATATGGCAACATTC
CTGCAGTCAGACCGTATGCCGGCTTTGCGAGGAAGTTTGTAAAAGTGTT
CTCGGTAATTACGTATTACGGTGTAAATACAGTTTATGTAGTGTTAATAGC
ATCATCCGCAAAACAGCTCATAGAGAACCATATAGAATGGTCTTTGAACA
TCCGGTGGTATATTCTTCTAGTACTCGTGTTGATACTACCATTGGGAATCAT
TAAGCTCATGAAGTTCTTGGCGCCCTTCTCTGCCATAGCGAACGTATGTC
TCTTCGTCGGTCTAGGAATCATTCTCTTCAAAATCATGGACGATCTTCCAC
CTCTTTCCGAGCGACCTTTTGTTGCTCCCATCGAGAAAGTCCCTCTATTCT
TTGCCACCATGTTATTTGGACTAGAGGGTATCGGAACTGTCTTACCAGTT
GAAAATGAAATGAAAAATCCCGATCATTTCCTAGGATGGACCGGGGTGTT
GAGCGTGTCCATGTTCTTCATCGGCCTCGTCAATGCCATCGTCGGGCTCT
TCGGCTACTGGAAGTACGGCGATGCTGTGTGCGGCAGCATCTCATTGAAC
ATGGAGCAAGACTGGCTCTCTGAATTAGTCAAATTCCTTATCGCAGTGGC
TATTTTGTTCACATATGGCCTCCAGATGACGGTAACCTCTGAAGTTGTTTG
GGATAGTGTACAGGATTATTTTCATAAGGACAATTCAAAAGTAGCTTATTA
TTGCGTAAGAGCGTCCCTAGTCGTTGGCACAGCTATTGTTGCTGCGATAA
TACCAAATCTCGCCCCTATCATATCTCTGTTTGGTGCGATTGGTTTCTCGA
TGTTGGGACTTTTCTGCCCGGCTGTGATAGATTTCGTGCTGTTTTACGATG
TTGAGAAAGGCCTAACGGACTGGCGCTGTTGGAAAAATATTCTGCTCATA
ATTGCCGCTTTTTCGGCTACATTCCTCGGCGCTTACACGAGTTTGGCCGAT
ATCATTTCCAATTATAGTTGA 

BtAAAP2 ATGTCCGAGCTAGACGTAATTCAGTTTTCGTTTTTCCAGGAGCCAAGCAC
AGGCGAGCCGCAGGCCACTGAGCTCGACACCTTCCTTCCCCAAGATGGA
TCTAACAAAGATGGATCATCAGCAAAGTACAAAGTGCAAGTGCTGCCAA
CGCGGCCGCGGGACGCGGAGGCCGCCGCAGGGACCGGGCACCACGAG
AAGGGCTACTGGGACCCGTTCAAGGAGCGGAAGCTAGACCACGCCACC
ACCGATGGCGAGACGCTCACCCATCTCCTCAAGGCCTCCCTCGGCACCG
GGATCCTGGCCATGCCGGCCGCCTTCAAGAACGCAGGGATGATCACCGG
CATCTTCGCCACCATCATCGTCTCTCTCGTCTGCACCCATTGCTCATACGT
CCTGGTAAAATGTGCACACTCGCTGTATCATAGGAAGAAAGTGACTACA
ATGACCTTTGCAGATGTGGGAGAGGTTGCTTTTGCGAACGGACCTCCAT
GGGGCCGGAAATTCTCCAAATGGGCTAGATTCTCCATTCTCTTCGGTCTAT
TCTTAGCGTACTTCGGAACATGCAGTGTCTACACTGTTATCATAGCCAAA
AATTTCAAGATTGTGATAGAGCATCATTCTCACTACAATGCAGACATACG
GTTTTACATAGCGGTTCTGCTTGTCCCTCTCATTCTGCTCAGTTGGATCCC



TAATCTGAAGTACTTAGCGCCGATTTCTATGCTGGCCAACTTCCTCATGGC
CGGTGGTCTGGGCATAACTTTCTGGTATCTTGTTTGGGACTTGCCAAGTG
TCTGGGAGCGCCCCCAGTTTGCCTCCTGGGAGACCCTGCCTGATTTCTTC
AGTACGACTATCTTTGCCATCGAAGCCATTGGTGTGATAATGCCTTTGGA
AAACGCCATGGAAACTCCTCAACACTTCGTTGGCATTTGTGGTGTTCTTA
ACCGAGGGATGAGTGGAGTTACGATGATTTACATCTTACTAGGTTTCCTT
GGTTTTCTCAAGTTTGGAGACGCTGCTCAAGACAACATCACAAATAACT
TGGATATCACACAAATAGCTCCTCAAGTTGCCAATATCTTCGTAGCAATTG
CTGTTTTCTGCACATTTGGTCTTCAATTCTTCGTATGCCTAGAAATTGGCT
GGGATTCTGTCAAGGGCTACTTTCCGAAGAGACAAAGATTCTACAATTAT
ATCGTCAGAACTGTGCTTGTTTCAGGAGCTGTGTTCTTGGCTATTGCAGT
GCCAACAATAGGCCCATTCATCAATCTAATCGGAGCCCTCTGTTTCTCACT
CCTGGGGCTCATAATTCCTGTTTTCATTGAATTCGTGACGTATTGGGACGT
TGGATTTGGCTCCTTCAATTGGATAGTGTGGAAGAATATCCTAGTCCTCAT
TTTTGGAGTTTTAGCCCTAGTCTTTGGCTCGGCCACTAGTATCAAAGGGA
TTGCGGCACTGTATGCCCCGCAAGGTCCTGTGGCTGATGGATTCAACAA
GACTTTAGAAAACCTATCAAGTTACAACACAACAAGTGTTTGA 

BtAAAP3 ATGAGTGATAACACTCCTCTGCGCATTTTGAAAACCAACTTGGGCATAAA
ATTGAAGAAAATGAAACCGGAAGAACGGCAACCTCTCATTGGGGTGGCC
TACCCCATTCCCATCAGTGAAAATTTTGATGATCGAGCCATGCCGAGGCC
AGATATCAGAGATTCACCAGAAAACTTGAGCGTGAATATTGACGGTGGA
CCAATGAACGATCAGTTTGTCAATGCAACGAAAGAGGAGGAAGTTAAGA
ATGATTTTCAATCGGCAAGGGATTTAGCTCATCCTACTTCGAATTTGGATA
CGCTCATACATTTACTGAAAGGTAACATTGGGACTGGCATCCTTGCAATG
GCTGATGCATTCAGAAATGCTGGTCTTTACCTTGGGCTAGTGTGTACCCT
TTGTCTGGGAGCAATCTGTACACATTGCATGCATATGTTGATTGGATGTGA
AAAAGAGCTATGTGAACGAACCAGCGTTCCTGCCCTGGACTTTGCGGAA
GTTGCAGAGACAGCTTTTGCGACAGGTCCTGAAAGGTTACGGAAATTTT
CAACTGTGTTTAGAATGCTTGTAAATACATTTTTAATCATAACTCAGATTG
GGTTTTGCTGTGCCTACTTCGTTTTTGTCTCGCAGAACTTGCATGATGAA
ATAAAATATTTCTTCTTCGATATCGAGCTTATCTGGGTGCTGATACTTATGC
TCGTTCCAATGATCTTATTGAATTGGATAAAATCACTTAAGTATATGATGCC
GATTTCCCTTCTGGCATCCATCCTGACAACTTCAGGTCTGGGCATCATTTT
CTACTACGTGCTGCAAGATTTGCCCAACACAAATACAGTTCCCAAGGTTG
CGTCTTGGGGTCAGTTACCTCTATATTTTGGCACTGCTGTTTATGCCTTTG
AAGGCATCGGTGTTATCTTGCCTTTAGAGAATAGTATGAAGAGTCCAGAA
CATATGAGAGGTTACGTTGGTATTCTCAACACTGGAATGGTAATTGTGAC
CTGCCTCTACACAGCAGTTGGATTCTTCGGCTACCTCAAATATGGTGATG
CGGCGACTCGAGGCTCTATTACCTTCTACATGGGTGCTGAACTATTTGCTT
CTCACGTTGTGAGATTAACCATGGCTCTGGCAATTTTCCTCTCGTACTGTC
TTCAGTTTTATGTTCCTGCAAATATCATTTGGCCTCAATTAGTGTCAAGGT
TTGCATTCCTCCAACCAGAAGAACGCCAGTATTTTGGAGAGTACATTTTC
CGTACTTTGCTGGTTCTCTTTACATTTTTGTTGGCTGTAATCATTCCCGATC
TAAGCGCAGTTATTTCCTTGGTCGGTGCTGTGAGTAGTTCTACGCTAGCC



CTTATTTTTCCACCACTATTAGAGATGGTAACATTTTACGAGAAAGACTTC
AGCTACCGGACGCTCATCAAGGATCTGTTAATAATGCTTTTTGGCATATGT
GGATTCCTTGTAGGGTCTTACACTTCCATATTGAACATTCTCAATCCCCCG
GAAAACCCTCTTTAG 

BtAAAP4 ATGCCTGGCCCTGGCGGCGAGCTAAAAATGCACAACATAAGCCAAAATT
CTCCGGAGGGAGGAAACGGCACAAAGTACAACGAATTTTCAATAAACGT
TCCACCTCATGAGTCACCCCCGGATGGAGATTATGATCCGCACACACATC
GAGTTTTAGACGCACCCACAACTAACAACGAGACGCTAATTCACTTGCT
GAAAGGAAGTCTTGGAACGGGAATTCTTGCCATGCCAAAGGCGTTCTAC
CAAGCAGGTCTCCTCATTGGAACAATTGGCACAATCCTCATAGGATTTTT
ATGTACATATTGTCTTCACGTTCTCGTTCGTTCCCAGTACATCCTGTGTAA
ACGGAAACGAGTTCCAATCCTTAGTTATCCTGACTCAATGAAAATTGCCT
TGCAAGAGGGTCCTTCGGGATTGAGGATGTTTGCTGACGCTTCATATGTC
ATAGTCGATGGGTTCCTCATTGTATATCAACTTGGAATTTGCTGCGTTTAC
ATCGTTTTCGTTGCAACTACCGTAAAGCAGGTCGCTGACGAGTTAGCTGA
CCCGATCGATCTACGCGTGCACATGCTCATCCTGCTCCTCCCTCTGATCCT
CATCAATTACGTTCCTAATTTGAAAATGTTAGCGCCTTTCTCGCAAGTGGC
CAACTTCATAACTTTTGCCGGATTGGCGATAACGTTGTACTACATCCTCCA
AGATCTGCCACCGGTGTCGTCGCGGCCGTTAGTCGGTGAGCCCCGAAAC
TACTCTCTTTTTGTCGGGACTACGCTTTTCGCTCTCGAAGCTGTTGGAGT
GATGCTAGCATTGGAAAATAACATGAAGACCCCTGCGTCTTTCGGTGGCT
ATGGAGGTGTACTGAATAAGGGAATGGTCATCATCGTGTTCCTGTATGTG
GCTATGGGTTTCCTTGGATACGTCAAGTATGGAGAGCTCATTGCCGGAAG
TGTCACTTTGAATCTGCCCCAAGGAATGCTTGCACAATCTGTGAAATTGA
TTTTTGCAGTGGCCATATTTATAACATACGCCCTTCAAGCATATGTTCCGG
TCGACATCATCTGGAGAACATACATGAAGCAGTATCATAGCCATAAAAAT
AAAATGTTGATCGAGTACATTCTCAGGACGGCAGTTGTACTCATAACATT
CGTGCTAGCCGTGCTGATCCCGCGGCTGGAGCTGTTCATCTCCCTGTTCG
GGGCGCTGTGCCTGTCGGCGCTGGGCATTGCGTTCCCGGCCATCATCGA
GCTGTGCGTCCTGTGGCCAGACCAATTGGGCACTCTCAACTACGTCCTCT
GGCGGGACGTCTTCCTCGTCGTCATCGGGATCCTTGCCCTCGTCATCGGC
ACATCCATCAGTGTTAACGATATCATCGTGTCCTTCCAATGA 

BtAAAP5 ATGCATAGTAATTCAGTCATAACGCTGTCCAACAGCATCATTGGTGTGAG
CATACTTGCTATGCCATTTTGCTTCCAACAGTGTGGGATCATTTTGTCCCT
CATCATTTTATTTTTCATCAGTATCATATCACGACTTGCTTGTCATTTTCTC
CTGAAATCAGCAGTAATTTCAAGATGTAGAAGTTTCGAATTTCTGGCTTT
CCACATGTTTGGACCAGCTGGTAAAACAGTGATCGAATTAAGCATTGTGG
GTTTTTTGATGGGATCTTGTGTCGCATTTTTTGTGGTTGTCGGCGATTTAG
GTCCTGCAATAGTCAAAAGTGTTTTGAACTTGGAAATGTCTGTTCAGGCT
CTCCGTCCAGCTCTATTAATTGGTGTAGCAGTTTTCATTATTTTGCCACTG
GGACTGGTCAGAGACATTGACAGTTTGAGTTCTATCTGCACTCTTTCCAT
AGGTTTCTACATAATATTAGTTTTGAAGATAATAGCAGAGGCAACTCCACC
TATTTTTGACTCTTCTTGGGCGGACAAAGTAAACTACTGGCGACCAGCTG
GAATTCTTCAATGTCTGCCAATTTTCTCCTCAGCTCTCTCATGTCAAACGC



AACTTTTTGAAATTTTCGGAAGTTATTTGAATGGGCCATTAGACAAAATA
AACGGTGCAATAAAATCATCAGTCAACATGTGTACAGCAGTATACATGGG
TGTCGGACTTTTTGGATATATTGCCTTCTGTAGTCAACCTCTTACTGGTAA
TGCCTTGATGAATTTTCCTCCATCTGTAACTGGAGATATCATCAAATTAGG
ATTTGTTGTCTCTGTAGCTCTCAGTTTTCCGCTTGTCATATTCCCATGCAG
AGCCAGTCTTTACTCATTTTTGTATCATCAGAATCATTCCTCTCACTATGA
ACTTTTAACTCGAAATACTGGTGGTTCGAGTCAAAATGTCCTGACGCTAT
TGATTGTAACGGTTTCACTGATCCTTGCTTTACTGGTTCCAAGTATTGAGC
TAGTTCTTGGACTTCTGGGATCCACCATCGGTGTAATTCTCTGTTACATTT
TACCTTCAGTGTTCTTTACTAGACTGTTGAAGAAAAACACTAATGAAAGG
CTTTTAGCCCAGGTTGTGATTATTGTTGGGGTTTTTATTATGGTGTTGGGA
ACTTACACCAACTTATTTGCAGCAGAAAAAGCTATTTCTGGTCCAGAGAA
AGATATGCAGCTTAATATTGCTATTTCTCCTGAAAAAGAATTTCCATCGGA
GATTAAACATGGTTTGGAAGAAATGAGAGAACACAGTATGGAAGCATTT
CATAATGTGCCGGAGAAGTTACACCTTGACCAGGCAAACTTGGACTTGA
AAGAAAATGCTGACCAGGTGAAGGAAAGTGATGATAAAAAAAATCAAG
TCAGTTTGGTTGATAGCAACAAAGACTTGGACCAAAGCCAAGGTGATGC
CAAGAAGGAGCCAGTGAAAACTAAGTCAGAGAACCTCATGAAAGCAAC
ACGGAAAGAACCACCAGAACCTGTTGAGCCTGTTGAGACAAAACATTTT
GACAATCCCCAAAAAATTGAAGTTGATGCAAATTTGAAGCCCGACTTAC
CTGAAAATATGAACCAAGCAAAGTCTGAGGCAGTAAAAAAAGAAATCAT
TGTAGATCAACCAAAAATAGTGGCTGATGAATCTCTTAGACAAGAGAAG
CCTGCCGAAAAGCAGGTAGAATCTCCTAATGAAATCAATGTTCCAAAAA
AGGATAAGGAAAAAATATACATCCCAAAAGGAGGGAAGATTTTCAAGAA
GCTTCATGAAATTCCCCCAAAGAATCCTCCTTCAAAGAAAGATAGTGTTG
TCAACAATGTGAACCTAGAAGGAAATCTACGACCAGAAATTATGGATAA
ATTAAAAGATACTCCTCCATTGCCGATCGCTCTTCAGAAAAATATCAATGT
TTTCAATGTCTCTCTCATACCAGAAAAAACACCAGAGAATGACGATAAG
GTCAAGAATAGAGAGCTGTTGGATCATCAAAACAAAAATGAGCCTCACC
CTCGAGAGCGGAGAGATGTGCTGACTCTGGCTGAAGAAGAGTTATCCAA
TGGTAAAGGAATAAGTGTCAAAGGCATTCATGAAAATGAGGGCTCTGAA
ACTGTAAAATTAGTCACAAGGAGCTTAGGTTCTGTTGACACAGATGTGAT
TGAAAACTCAGAGAAAGTTGTGTTAATACTCTCTGAGGTAGGGGACAAG
GATCTAAAAATGAAGAATAATGGAGAGAATGAGACCTCAGACAAGTCGC
ATTCCAGTCTGTCAGCTTCGAAGGCAGATTTTATTCTGGACGTTGAAGAG
GAATATCAGTCTGCTAGAAAGTTAAGCCCCGATTTTGGCAATCAAAAGTC
TGCCAAGTTTACCGCTAAGCCAGAACACAATCTCGGAAATAAATTAATTG
ATGAATCAACTCAAAACTTAGATTTTAGCCCAGATATCCAAAAATCTGAC
CAGTTTGCTATAAAGTCAGATTTTAATTTTGATAATCAAAAGTCTGGTGGA
TCTTCTGTTAAGTCAGTTGTTGAGCCAGGTTCTCAAAAATATGACGCCTC
TATCCCAAAAACAGATTTAAACATAAGCTTCCATCAAAGCGATGAATCCG
CTCCAAAGTCAGATTTAAATTTTGACAATCACCAAGGTATGCCTGAAGTG
AAAACTTCAAAATCCATTCCAAGTTCTGATTCTAATTTGGTGAACTCACA
GAGTCTTCCGGAACTCCAAAATCACAACTCTGCTCCAAGTTCAGACTCC



AATCTAGGCAATGAAAGGAATAATTCTGCTTCCAAGTTAAAATCAATGTC
TGACAATGCATCAGGAGATATCACACTGAAAGAAACTTTGAGAAGTGTG
AATTCAGTCGAAATGAAAGGAGTGGATTCATGTCCAAAAAATTCAAGTG
CTAAAAAATCTATTCAACCAAATAGAACGTCAAACTCAAGCAAGAGTAA
TTCATCAGATAAACTCTTGAATATTCAAGCTCCAGATAGGCTGTCAAGTC
CTGATAACATATTTAATGATATTGAATCAGTGAACGTTGAAATTAGCAACG
CTTTTCACGATGTTCCAAAATCATTCAAGCGTGACTTAAAATCTGTCGAG
CTTGTGGCTGAAAATGACGAGCAAATACTTGATAACATTCTTAGTGTAAG
GAAAGAAATAGATTCTATTAGTAAAACAATTGAAATTAAAAATGACAGGT
AG 

BtAAAP6 ATGGGTAACGAAAAAATGGAGAAGGGGGAGTACCTAGAAAAAACCCAA
TCAATGGTTACCATTGATGGAAGTTTTAACACCTCCTCTACACTGAAATT
GACTGATAATGGAACGAAAAAAGGCATCGAGGCCGACGACACGTACGA
GCCTTTTTCGAATCGAGATATGACGCATGCCACATCGAATTCGGGTGCCT
TCTTTCACTTGCTCAAAAGTAGTTTAGGGTCTGGCATTTTGGCGATGCCG
AACGCTTTCAAAAATGGCGGTCTCATATTTGGAATTGTCGGAACGATACT
CACGGGAATTATTTGTACATACTGCGTACACATGCTGGTCATATGTTCGCA
AATTTTATCAGCCCGTGTGAAGAAACCTACGCTAGGCTTCGCAGAAACG
GCAGAGGTCGCTTTTCAAACGGGACCAACCAAGTATAAACAATGGGCTG
GTTTTGCAAGAGAGTTCGTGTATGGAGCTCTATTTGCAACGTATTATTTTG
GAAATACGGTATACGTAGTGCTTATCGCAACATCGTTTAAACAGGTGATG
GACAGCAATTTGGGACTAGACTGGGACATTCGGATTTACATCCTCTTCCT
GGCCCTTCCACTGGTTCCCGTGGGAATCATCAGGACTCTGAAATACCTCG
TGCCTTTTTCCGCGATGGCTACAGTTTTCATCATGGTCGGGTTAGGGTTCA
CGATCGCCTACACGCTAGAGGATCTACCCCCGGTCACAAGCAGGCATTAT
TTCACATCGTGGCACCAGCTGCCTCTGTTTTTCTCGACCGTGCTTTTTGC
CATGGAGGGCATCGGAACGGTGATCCCCATCGAGAATTCGATGAAAAAC
CCCGGACACTTCTTGGGCTGCCCCGGAGTCCTGAACATCGCCATGATCAT
CGTCGTAAATCTGTATGGATGTGTTGGCTTCTTCGGATATTTGAAATACGG
AGATGAAACGAAAGGCAGCGTCACTCTCAATCTACCTGCAACAGCATTA
GCTGAGAGCATAAAAATCCTCGTCGCTCTGTCGATTCTTTTCACGTACGG
ACTTCAGTTCACCGTGCCGACCGAAATCGTGTGGAAAAGGATCAGCCAT
AAATTTTCGGAAGAAAATCAAGAAAAAGGGTACTATATCATGAGAGCGT
TCATGATTCTGGGCACAGTGGTGGTAGCGGCGGCGATCCCGAACCTGTC
GCCGGCGATCTCCCTCGTGGGCGCCATTTGCTTTTCGACGCTGGGCCTCT
TCTGTCCGGCGATAATCGAGACGATCACCTTCTGGGACGATGACGTCGCC
ACGCCGGGCATCCCGTGGAGGTGGATCAAAAATATGGTCCTCGTCGTCG
TCTCCATATTCGCTCTCGTTTCGGGCACCTACGCCAGCATCATAGAAATGA
GTCACGAGTACTCGTAA 

BtAAAP7 ATGGAGCGGTTGAAGGATTCCGTACAGCCGGATTACCAGGCGACCAGTC
CTCGAACTCCCCTCCGCATCAATGAGCCATCGAACGACAGTGCATCTCCT
TCCACTAATGCAAATGCAAGAAGTCCTAATTTTGAAACTGGAGCTCCTCA
GAATGCCGGAATCAATGTTCTCACCGCAGCCGTCTTTGTGGCAGGAGAG
ATGGCAGGAAGTGGTGTACTTGCATTACCCAAAGCTGTCGTAGATTCCGG



TTGGATAGGAATTTTCATCGTGATCATCTGCTGCATCAATGCAGGGTACGG
CGGTTCTCGTCTTGGAGAGTGCTGGGCAATACTGGAGGAGCGGTACCCT
GAGTACAGGGGGAACACACGCAACCCGTATGCCACTATTGCAGAAAGGG
CTGTCGGAAAGTGGGGCAGTTACTTAGTCTCTGTGTGTATGCAGATCACG
CTATTTGGTGCCAGTATCGTGTATCTCTTGCTGGCAGCGCAGTTGGTTCA
AGATCTCCTCATTGTGGTGTTCCCGTCGGTTGGTTTCTGCTGGTGGTTTCT
CATCTTTGCTGTGGGGCTAATACCGGCCATGTGGCTGGGTTCACCCAAGG
ACTTTTGGTTAGTGGGAGTTGGAGCACTGCTTTCGACGACTGTGGCTGTT
GTTTTCATAGCCACGCAGATGTTGATCGACGGTCTGAACCTGGAAAAGC
TTCCACGACACAGGCCACATTCGTTCAAGGAGTTTTTCCTTGCGTTCGGC
ACTATCCTCTTTGCTTTCGGCGGGGCCTCCACGTTTCCCACCATCCAGAA
CGATATGGTTCATCGTGAGAAGTTCTCAAAGTCGGTGATGATTGCTTTCA
TAGCTATCACCGGTCTGTACAGCCCTCTGGTGATCGGAGGCTATTATATTT
ACGGCGATAGTATTCAACCAAATGTAGTCATGTCGCTGAGTCATACAACT
CTCGTTTCCTTAGCGAATATTGCCATGGCAATTCATCTGATCCTAGCGTTT
TTAATTATCATCAATCCTGTTTGCCAGGATCTAGAAGAAATGCTCCAAGTT
CCTCCCGAGTTCTGTCTAAAGCGTTGCATCGTGCGCACGTGCATGATAAT
GCTCATGATAATCGTGGGGGCGACTGTTCCCCGGTTTTCGAAAATCCTCT
CGCTAGTCGGAGGCTCGACCATCACCCTTACAACTTTCGTTCTGCCAAAC
TATTTCTACCTGAAGCTCAGCGACCAAAGGGCACCGAACTGGCCAGTTA
GAGAGGTGCCGTTACACATGCGTGTGTACATGTACGAACTGATCGGAATT
GGTCTGGTCGGTGGTTGCTGCTCGACATACAGTGCGCTCATTGACATGGT
CGGACCAGACTCCTTCACCAAGCCTTGCTATTGGCCCAACTGA 

BtAAAP8 ATGGGTGAAATAAAAAAGCCAGCCAATGAAAAAACCTACATATTAGAGC
AACAGTTTCAGTCTCCTGTTAGTGATGGTCCAAATAGTGATACAGAGCAG
CTTTTTCGGAATGAAAAAGATCCGCACAAGTCTGGATTGGAGGTTGCCA
GTTTCAATTATGTCAACTCCATCATCGGTAGCGGAGTTATCGGCATACCTT
ATGCATTTAAAGAAGCTGGATTTGGATTGGGGATCATGATGTTGGCGTTC
GTAGCCTTAGTGACTGATTATTCTCTTGTGTTGATGGTCCGATCAGCTCAT
ATAAGTGGTGTTTATTCCTATCAAGGACTAATGGAAGCTGCATTTGGGTCT
GCAGGGTTCATCATACTTTCATTTCTTCAATTTATTTATCCATTTATAGCGA
TGGTGAGTTATAACATAGTGGTTGGAGATACAATTACCAAAGTTTTAATG
AGGGTATTCAATTTATACCCTCACTCTTTACTTGCCCGGCGGGATGTAGTT
GTAGCTCTTGCAACAATATTTGTGACATTACCCCTCTGTTTGATGAAGAAT
TTAGCAGGCCTGGCAAAAGCCTCCATCCTCTCAATGGTTTTTGTCTTTTTT
ATTCTGCTGGCGATTTTTATCCGATTCTTCACTCTCCAAGATGTAGTACCA
CCAAGTTTTGATGCCTGGGAATTTGCGAACTGGGATGTTATTCCTGCTCT
TGGAATCATGGCTTTTGCCTTTATGTGCCATCACAACGTATTCCTTTTGTAT
GAATCCATTGAAAGAGCTGATCAAACAAAGTGGGACAAGATAACGCACT
TTTCGCTCTCTGTTTCTTTTGCTATATCAGCAATGTTTGGTGTGGCAGGCT
ATGCCACTTTCACTGGATACTCCCAAGGAGATCTGTTGGAAAATTATTGT
TGGGACGACGACCTGATGAACCTTGCTAGACTGTTTTTCAGCTGCACCAT
TTTATTTACTTACCCAATTGAATGCCTTGTGACAAGGTCTGTCATATATCA
AATAATGGGGAATGAAAATAACGTGTCTGATCTCCAACACTTGCTAATCA



CATGTGGGATTGTTGGGACTACATTTTTACTGTCCATAATGACGGATTGTT
TAGGAGTTGTTTTAGAACTAAACGGTGTGCTTTCAGCCGTACCCTTGGCA
TTTATTTTGCCTGCAGCTAGTTACCTGAAATTGGAGCCAGGGTCTGTGTT
CTCCGATAGAAAACTGCCCGCATTAGGTCTTGCGATATTTGGATGCCTTGT
AGCTGTAATTGGTGCTGTATTGATTATTTTGGATTTTGACTCGGAAGATAC
GTGCAGTCATGGAAGAGTCATGCCGTACTGTCTCAACCACACTTTGTACA
CTTAA 

BtAAAP9 ATGACAGACGGATTTGACGATCACCCATCGAACAGGCCACGGCGAAAGT
CTTTGGACTCTGACAGTGAATCTCAGCCTCTTTTAAGCTCCGACCACAGC
TGTACCAGTTTATATGATCCAACAACCACTGGCGTGTTTCGGTACGATTCC
GAGAGCGAGTGGGACAACGAAGCAAACAAACAAGATGTACAAAGTAAG
AAAGAAACAAACAGTTTGGGCGCATTCAGGTCCATCAGTTTACAACATA
AAAAGCCCGATGTTCCAGTATTCAACCGAAAAGCATTTTCCTACACACCA
GCGCCCAGATACGCTGAGTTTTGGCGATCCGAGCCGGTGACAACGTGCT
TCTCGCCTCCTGTGATCAGCCAATCCATGCATAAGGTGGCAACCCAAAGC
AGTATTGTAACAATTTTTTCAATATGGAACACGATGATGGGTACATCCCTG
CTGGCGATGCCATGGGGAGTCGGCCGAGCTGGAATACTCATGAGCGTATT
TCTTTTCTTCATGATGGGTATGATTTGTCTATACACCGCGCAAAAGATGAT
CCAAGTGCAAAAAAAGTACGGCGACAAGCATGTCGGTGAAATGGCCGA
ATTATGTCGTGTCTTGCTAGGTCGGCCGGGTGAGATCATAGCCAAAGTGT
CGTCAATAATCGTCCTTCTTGGAGCTAATATTATTTATTACGTCCTGATGTC
CAACTTCTTGTATTATTCAGTGACATTCATTTACCATTTTGGGGATGGAAT
TATAGTCAGTCCGAACTCTACATTATCTGGAGTGGAGGCATGTCCTAGAA
ATGTGACAGTGCCAGTGGTCGAATATCAACGGGTGCCTGGTTCGACGTT
CGATCAGTTGTGGCAGCTGAACAACACAGTGCCCTTATTTTTGGCTTTAA
TCCTGGGACCACTCTTAAATTTTAAGAGCGTGACGTTCTTCACCAAATTC
AATTCTTTCGGCACTCTTTCGGCCATGTATCTCGTGCTCTTCGTTTTAGTG
AAGTCGATCTTTTGGGGACTCCATGTTGACTTCGACCACGAAGATAGCCC
TTATTTTTCTCCACTGGTATCCAGCAACCTCGCGGCCACTTCCGGCATGTT
ACCTCTATCATTCTTCATTCATTCAATTGTGATAACTTTGATGAGGCACAA
CAAGGATCAGACGAAGAATGACCGAGACTTGTCTATCGCATATGGCCTCG
TTGGATTAACTTACTGCCTGGTTGGAGTATTATTTTATCTCTGCTTTCCGTT
GGCGAAAAGTTGTATTGATGACAATTTGCTGAACAATTTTCAAAACCGG
GACTTGATGACAGTAATAGCAAGAGGATTTATTTTCTTCCAACTTTTGAC
GGTGTTCCCACTCATAATGTATATGCTTCGGATACAAATATTTGCAGCGAT
GCAGCTGAACCATTACCCTAGTTTATTCCATGTTATCCTGCTGAATATCAC
CATCGTTGGAATATGTGTTTCATTTGCCGTTTTCTTTCCGAAAATTGGTGC
TCTTTTGAGGTTCACTGGTGCCTTGGGTGGCTTCATCTGCGTCTTTACAC
TCCCCTGTTTGTTGTACATAGCCTCAGAGATTAAGGAGGATAGGTTAACT
TGGCAGACGGTCGTGGTTCATTCGATAATCCCTCTCACTGGGTTCATCAA
TTTTGTGGCGCAGTTCTTCGTAAATGATTAA 

BtAAAP10 ATGGATACTCAATTGGCAACGATACAAACCACCCTGGAAATAAAAACTG
CAGAAAGCAATTCTTGTGCCGATCTTGTGCCGAGAAAAGAGGAACAACA
AGAGAAAAATCCAAATACTCGAGAATTTAAACATGCAACAACAGATTTT



GAAACGTTCTTGCATATTATAAAGGCTTCTCTGGGGTCCGGGCTGCTAGC
AACACCAGATGCCTTTAAAAATGCAGGAATCGCCTTGGGTCTTATCGGCA
CGGCAATGGCTGTCGCGGCCATCACTCATACCACCGCAATGCTTGTGAGG
AACTCTCAAACATTGTGTTACATGTTAAAAAAGCCATTTCTGACATATTTC
GAAACAGCCGAGTATGCATTTGAATATGGAAACCTACCCGCTGCCAAAG
GTCATGGTGGTCTTGCCAGGAGATTTGTAAAGCTGTTTTCTTTAATCACCT
ACTATGGTGTAAACACAATTTATATGGTCTTAATCGCATCAACAATCAAGC
AGCTCGTCGAGACTCGGATAGACACTCAATGGAACATTCGATGGTACATT
TTGTTGGCTCTCATCATAATTCTTCCTGTTGGAGTTATCAAACTCATGAAA
TTCTTGGCCCCTTTCTCAGCCTTCGCTAACGTTTGCCTTTTTGGTGGTCTC
GGGATTATTCTCTGTAGAATCCTGAGGGATTTACCCCCTGTCTCCTCTAGG
CCTTTGGTGGCTCCCATTGAGAAAATCCCTTTATTCATTTCGACAATACTT
TTTGGTTGTGAGGGCATTGGAATTGTGTTGCCGGCCGAAAATGAGATGA
AAAACCCCGATCATTTCCTGGGGTGGACCGGGGTCTTAAGCTGGTCGAT
GTTCTGCATCGGGATTTCAAACGCCATTGTCGGGTTCTTCGGGTACCTTA
AATTCGGTGACGAGGTACAAGGTAGCATCTCCTTAAACATGCAAGACGA
TTGGATCTCAGAATTAGTGAAAATACTCATTGCGCTGGCAATCCTCTTCTC
TTATGGGCTTCAAATGACAGTAACCTCCGAGGTTGTGTGGGACAGCGTG
AAGGATCGATTTCACAAGGACAACTCGAAAAAGGCCTACTATTGTGTCA
GAAGCTCTCTAGTTGTTGGAACAGCCGTTGTTGCAGCTGTGATACCCAAC
CTGGCACCAATCATATCGCTGTTTGGAGCAGTTGGTTTTTCAATGATGGG
ACTTTTCTGCCCTGCTGTTATAGATCTAGTGCTTTACTATGATCCAGAAAG
AGGTTGGACCGACTGGCGTTGCTTAAAAAATATTCTCCTCATGTTAGCTG
CTTTAGCTGCGACTTTGCTCGGCACATATTCAAGTATGGTTGACATCATTA
CCAACTACGAATGA 

BtAAAP11 ATGAGTGACGGCGGCGTCGGTGTCGCGGATTGGGCTTCTGATTCGCCATC
CGCGCGCTCAACGAGTCGGCCCGGCCGGTCTGCCCTTGTCTCCCCCGAG
ATCCAGATCGAGAGAGTGTCGCCCTTCGCCCTTCATCGTGGACCTGTCAC
GCTCGCCACGCACAACATGCGGCTCACGCTCGAGGGAAAAAATGTGCG
GCCAATCATTACAGAATTTGACCCAAAGAAAAGCGGAGTCCGGACGGAA
AGGGCGGATCTCGTCATGGTCAAGTACAAATGCCAGTCAAATGGGGTGC
CTATCACGATGACAACAGGATCGACGCTCCCTCTAGTATCGAGTACGAAC
AAGGATGCCGAATCGGGAGGCTACAACCCCTTCGAGCATCGGAAAGTCG
CCCATCCGACTTCGGACATGGAGACATTCATTCACCTGTTGAAAGGTAGT
TTAGGCACTGGCATCCTTGCCATGCCGCTAGCTTTTTCAAATGCTGGACT
ATGGTTCGGTTTGGCCGCCACGTTTACTATTGGTTTAATCTGCACATACTG
TGTTCACATTCTAGTAAAATCCTCGCATATATTGTGTAGGAGAATGAAAGT
TCCGTCCTTGAGTTTTGCGGATATTGCTGAAGTTGCTTTCCTAGCAGGAC
CTACTTCTGTTCAGGGTTTTGCTGCCTTCTCTAGGTCTATGGTTAATTTGT
TCCTCGTAATTGATTTGCTTGGTTGCTGTTGTGTCTATTTGGTTTTTGTCGC
TAAAAATATCAAGCAGGTTGTTGATGTATACGCAGGGGCAGAGTTTGATG
TACGATGGTACATCCTGTCCATTCTGCCTCTATTGATTGCAATCAACTTGA
TCCGGAACCTGAAATATTTAGCCCCGTTTTCCATGATTTCAAACCTGCTG
GTTGGAATTGGGATAACGATTACTTTCTACTACATGTTCAAGGACTTACCT



TCGTTGGACTCGGTTCCACACCAGCACTTCTCATCCTTTGAGCAGCTTCC
GCTCTTTTTTGGCACAGCTATTTTTGCCTTGGAAGGAATCGGTGTTGTGA
TGCCATTGGAGAATAACATGAAAAAGCCACAGCATTTGATCGGATGTCCA
GGAGTGTTGAACACAGGCATGTTTTTGGTCATCAGTTTGTATTCTGGAGT
CGGATTCTTTGGATACTTGAAGTATGGCAGTAAAACGGAACCGAGCATCA
CGTTGAACCTGCCTCAACATGAGCTGTTAGGGCAAAGTGTAAAACTTAT
GATGGCTGTTGCTATTTTCTTGACGTACGCTCTGCAGTTCTACGTACCATT
CGAAATCATCTGGAAATCAGTAAAACATCGATTCACCTCCAAGCCAAAG
ACTGCCGAATACAGCTTGCGTGTAGGACTGGTGGTCGGAACAGTTGTTT
TGGCTATAACTTTCCCAGAACTGGGTCCTTTCATCTCTTTGGTGGGTGCAT
TGTGTTTATCGACGCTTGGACTCATGTTCCCTGCAATCATTGAACTGGTAA
TCTACTGGGAAGAACCTGGAATGGGCGCCTACAACTGGAGGCTATACAA
GAACCTCGCCATTATCGCTTTTGGACTTCTTGGCCTGGTAACAGGGACAT
ACACGAGTCTCTGGGAAATGGGAATGGGTAATGCCCATTAA 

BtAAAP12 ATGGATGAAGGCTATTCAACATGGACTGGTTTACTGTACGTTTTCAATTTA
ATTGTTGGGACTGGAGTGTTGACTCTACCGCATGCATTTGTCCAGGCAGG
ATGGGTCTTTGGAATTCTGCTTCTCTCAGCACTCGCTTTCACAAGTTATAT
GGCTGTAACATTCGTCATAGAGGCAATGTCTCGGGCCAATGCTGTAAAAA
TGACACTAAGATTGCGCCATCTTCAGAAATCCAAAGCAGCCTTTTTGAAG
CAAATACAAGGAGACTCTGACGTAAGTGTGTCGGGGGATGAAGAAGGT
GATCATTCAAGGATACCTCCTGAAACATCTCCCTTAGTTCCGAATGAATAT
ATTGATAAATTTCCAGCTGCACCAAGATCACTTTTCTCTGTTGATACTAAA
GTTGAAATGGTGGAAATGGCTGAGCTCTTCTTTCCTCCATGGGGCAAGGT
TTTCTTTTTTATAAATTTCTGCCTCTATTTATGTGGAGATTTGACGGTCTAT
GCAGCAGCAGTTGGAAAATCTTTGGTTGATGTCTCATGTATGACCACCTC
AATAAACTCAACTCATCCTGACAATGAATTGTGTTGGGAAGGGGCAACC
ATCACTAGAAGAGGAGCTTATGCTATATTTTTGTTGCTATTCGTGCTTACT
CTTGGACCGTTCGCCTTTTTTAATGTTCAGAAAACGAAATACATCCAGAT
GTTTACTACCCTCATGAGAACGCTTGCTTTCAGTGTCATGATTGTGCTGTC
GGTGCAAAGAATCATAGACCCCACACAGGATCATGGCGCCCCACCTGTC
GTACGACCTGCTGGGATGCCTGCTTTATTCGGCGCATGCATCTACTCCTTT
ATGTGCCACCACTCGTTACCAGCTCTCATCACACCAATCAAAGACAAGA
GCAAGCTAAGCCGTCTTCTTTCTTTTGATTTTATTCTCATTCTGACATTTTA
TTTCATCCTCATCCTTACAAGCATTTTTGCTTTCCCCAACATTGAGCAACT
TCTTACACTGAATTTTAGACCAGATTTTAACACTAAGCTAGATCTAGAAAT
AATCGATTATTTTCTGATGTTATTCCCTGTTTTAACATTAAGCGCCAGTTTC
CCTATCATTGCTATCACATTAAGATACAACTTACAAGCTGCATCGGTTGGA
GAGGATGGCCCCTGGGTGGTGCGCAGGTTAGTTCTTCCAACAATCGCTG
TAACCGTACCTATTATTGTCGCGCTTTTATTCACAAATATTGAAACAATTGT
TGGCATTAATGGATCTTATGCTGGGGCAGGAATACAATATGTTATTCCTGT
GTTTCTACTTCTTAGATCTCGTGCTTTAACTCCAGAAGCCCTCAAAAATG
AAGTAAATCCACATCAATCGCCATTCAGTTCACCAATTTGGCCGCGTGCT
CTTCTTTTGTGGGCAGTTTGTTGTGTCATTTTTGTCTCGGTGAACCTAGCT
GATAAGTTTCTGAACGTATCAGTTTTTTAA 



BtAAAP13 ATGGCGACTGATCAGAAGACCAATCCACCCCAATTTGGATCTGATGAAG
AGATCGGATATGTCGGTGATTCCATGAAGGCCCCGATTATTAAAGATGAC
TATGACCCGGACAAAGACACAGGCGATAAAAATTTGACAACGTATTTCG
AGACATTGATTCACATGCTGAAAGTTAGTTTAGGTACTGGAATTTTAGCG
ATGCCCAAGGCGTTTTCCAATGCGGGTTATTTGCTGGGCATTATAGGCAC
TCTTGCTGTTGGAGCCCTCAGTACTTATACAATGCAAATGCTTGTGCGGT
CAGAATATGAGCTGTGTAAAAAGCGACGAGTTCCCAGAATGACGTATGC
TCAAACATTCGAGGCAGCATTTGCAGAAGGACCCAAGACATTTAGACCT
TTAGCAGGAGCTGCGGGGGTGGTGTGCAAAATAATTCTCTTTTTGTTTCA
AGGCGGTGCTTGTTGCGTGTACATTGTATTCGTGGCTGAAAATCTGAAAG
CGGTGGGAGATCAATACTTTGGCAAAACGGATATCCGGCTCTACATGGCA
TACTTGTTGGGACCTTTGATCCTGATCTGTTGGTTGCGTAACTTTAAATAT
TTGGCACCGGTTTCGTCCTTCGGTAACGTAATGACGTTGATCTGCTACTG
CATTACGTTTTACTATATGCTCTCCGATTTGCCGAGTTTCTCCACCAGACA
AGCGGTTGTTGAGTTGGATCGGTTTCCTCTTTTTGAATTGGATCGTTTTCC
TCTTTTTATCGGAACGGCTCTTTTCGCGATGGAAGCGGTTGGGGTGGTGA
TGCCTCTGAAGAGTGAGATGAAAAATCCACGCCAGTTTCGGGGCTGGTT
TGGTGTGCTCAACTGTGCTATGGTGCCAATTACGATCCTCTACCTTCTGGT
CGGTCTTGCCGGATATCTGAAGTATGGAGACTCAGCCAGGGGCAGCATCT
CACTCAATTTGCCGGATAATGAAGTTCCCGCGCAATGCGTCAAAGTGATG
TTGGCCTTCTCTGTCTACATTTGTTATGCAATCTGCGCCTATGTAACGTTC
CAAATGCTGTGGGGTGATTATCTGGAACCAAAATTTGAAGAATCGAAGA
AAAAATTAGTCTACGAATATATTGGAAGGACATTACTCGTTTTGGTGACAT
TCGGACTGGCAGTTTCGATCCCGAACTTGGAGTTATTTATATCGCTAATCG
GTGCCCTAGGATTAGCGAATTTGGGCGTCGCTTTTCCAACTATAATGGAG
TTGCTCACACGTTGGGACAAATATCACGGCTGCCTTTTCGCTCTCTTCTT
GCTCAAAAATATCTGTCTGTTATTCGTAGCCGTTTACGCATTTTTCATTGG
AGGATCCACCAGTATTATCAACATCTACAAGAAAGTAATCGTAGGCTCGT
GA 

BtAAAP14 ATGGCAAGCGATCAGAAAAATGGAAGCACACCCGCACAGCAAGAAAGA
GGTGACGTCATCAAAACCCCAGGAGACACGGATTATGATCCAGATGAAG
ACCTAGGAGAGAAAAATCTGACAACTTACTTCGAGACATTACTTCATATG
CTGAAAGTCAGCCTGGGCACTGGAGTTTTGGCGATGCCGAAAGCTTTTG
CCAATGCTGGCTATCTTTTGGGTATGATTGGCACAATCATAGTCGGAGTTC
TTTGTACTTACACAACGCAGATGCTTGTCCAATCAGAATACGAGCTGAGT
AGAAGACTGCGAGTGCCCAGTATGACGTATCCTCAAACTTTCGAAGCAG
CGTTCTCAGAGGGACCGAAGCGATGCAGACCATTTGCTAAAGCCGCGGG
CGTTACGTGCAATCTGATTCTATTCCTTCTTCAATGCGGTCTCAGTTGTGT
TTACATGGTATTCGTAGCTGACAATCTAAAGGCGGTATTGGACCAGTACAT
CGGGACAACAGACATCAGACTATACATGGCGTGTCTCTTGGGCCCACTG
ATCATTCTCTGCTGGTTCGGTAACCTGAAATACTTGGCACCACTGTCTTTC
TTTGGTAATTCCATGACCATGATCTGCTACTGCATTACCTTCTGGTACGTT
CTCACTGACCTGCCAAGCTTTTCCACCAGGAAAGCTGTTGTCGATCTCA
AACAGTTCCCACTCTTCATCGGCACGGCGCTGTTCGCAATGGAGGCTATC



AGCGTGGTTATACCTCTGAAGAACGAAATGAAAAGACCAGCACAGTTTC
GCGGGTCGTTCGGCGTGCTCAACTGCTCAATGGTGCCCATCACAATCTTG
TATCTCCTTGTTGGACTTGGCGGGTATTTGAAATACGGGGATGCAGCAAG
AGGAAGTATCTCTCTCAATTTACCAACAAGTGAAGTGCCAGCTCAATGTG
TAAAATTGATGTTAGCTTTCTCAGTCTTGATTAGCAACACCGTACTAACGT
ACGTAACGTCAACTATCCTTTGGGAAGAATTTCTAAAGTCAAGGTTCGAA
AATTCGAAGAGAAAAGTTGTATGGGAGCTCTCTGCCAGAGCTTTCTTAGT
TTTAGCAACATTTGTTATAGCTGCTTCAATCCCTAACCTGGAGTTGTTCAT
ATCATTAATTGGAGCTCTGGGATTGGCAAACCTTGGCCTCGCTTTTCCAG
TAATAGCGGAGACCCTCACATTCTGGGACAGATACCATGGTTGCTGGTTT
TTCTTCTTCATTCTCAAAAATATCTGCTTGCTGCTCGCGGCGATCTACGCA
TTCTTCATCGGCGGAGCAACCAGCATCATCACCATCTACGAAAAATTAAT
GGATGGAACCTTATTTTAG 

BtAAAP15 ATGACGAAAACGGAGAGCAAGGATATGATGTCGAAGATCAGCGAGGCG
GAGAGGAACGGCTCGAAAACCAAAATCATCGATGACAAATATGATTACG
ACCCGTACGACCAGCCTGCGCCAGAAAATGCCACCTCATACGCAGATTC
CCTCACGATCTTGCTCAAGTTCAGTTTGGGAACGGGGATTTTGGCAATGC
CTCGATCATTTCACAACGCTGGTTACGTGGTCGGTTTTATTGGAACCATG
GTTATCGGATTTCTGACAACATACACGATTCACATGATCATGTCTGCCGAA
TACGAGTTATGCAAAAGGAAACGTGTCCCTAATATGTCCTATCCTGAGAC
CATGGAAGCAGCTTTTGAGTACGGACCACGAAAAATGCGAAAATTCAAA
AATGCTGCGTGGTTTATGTGTTATATTTTTCTACTCATCTATCAGACTGGTA
CAAGTTGTATTTACTTGGTCTTCATTGCAGACAACTTGAAAGAGGAATTA
GATCTCTTTTTTGGTGGCTCCACGGACATCAGGATGGTGATTGTTTATCTT
CTAATTCCTCTTATACTAATTTCAATGGTTCGAAATTTGAAACTCATATCAC
CCCTTGCCTCGCTGGGACACATTTTCGTGATGATCTGCTTTAGTATCATCT
TCTACTACATTTTCAGAGATATACCCAACATTGCTGAACGCAAACCAGTT
GGAACCATGCAAGGCATTCCTCTGTTCTTTGGCACTGTGCTTTTTGCAAT
GGAAGCAATCGGAAGTGTGATGCCCGTCAAAAATGAGATGGCGAAACCT
GAACAATTCACCAGCAGATTTGGAGTCATTAACATGGCCATGGTTCCAAT
TGTTCTCTTGTACACGATTATTGGTTTGTTCGGCTATTTGCAATACGGAGA
CAAAACCAAAGGCAGTATCACATTGAATATGCCCCAACACAATCTGTTTG
GACATACAGTGAAATTGCTCCTGGCAGCGTCTGTTTACATCAATTACGCT
ATTTCAAACTACGTCATTTACGACTTGGTGTGGCCCTGCCTGACCAGTAA
GATGGAGAAGAACTCGCACAAGTTATCCTACGAGTATTGCGTGAGGATA
GCTATCGTGCTAATTACATTTGGGTTCTCGATAGCCATTCCTAACTTGGAA
CTGTTCATTTCGTTCCTAGGATCTCTATGTTTAGTTAATTTAGGTATATTTTT
CCCGGTCATTTTACAAACCCTGACATTCTGGGACGAATTCAGGGGTCCTA
GGTTTTACACGTTCCTTATAAAAAATATTTTCTTGATTATAATTGCTATTTTA
GGATTTGTTATCGGGGTTGGCAGGAGCTCCATTGAAATTTACAACACCGT
AATTTTACCATCTTTCTCATAG 

BtAAAP16 ATGGGTTTTAAAGAAAAATCAGACTCACAAGCAGTTCTCGATGTGGAAG
TGAGCGGAGATAGCCCTGATTTGGATGAACATTATGAGCCACACGATTAC
CAGCCACCTGGTAAATCAGCCTCGTACTGCGAGGCGCTTTTCATTTTGGT



AAAAGCCAGTTTGGGGACCGGAATTCTATGTATGCCGAGAGCTTTCTATA
ATGCAGGCTATGTTCTAGGTGCGGTCGGCACGATCTTTGCAGGCGTGATA
TCTGTGCTCAGCGTTCATCTAATTGCAAACACAGAGCATGAGCTTTGCAG
GAGAAAGAGAATCCCTCGCATGACGTATCCGGAGACACTCGAAGCATCA
TTTGAGATGGGCCCTGGGAATGTTAAACGATACAAAGGTATTGCAAGGG
TGGTATGCACTGTAGCTTTAACTATGCAGGCATTTGGTAGTGACTGTGTGT
ATGCAATCTTTATAGCTGTAAATATCAAAGAGATTTGTGACCATTTTTTCA
CCCCCGCCCCGCTGAAATTTTATCTGCTATGCCTGCTCGGACCCTTCATAG
TAATTTGTTGGATACGGAATCTAAAATACTTGGCACCAGGATCCACAATA
GGCACCGCCTGTAGCATATGCTGTATTGGTGCTGCCTACTATTATATATTTT
CGCAGCCCATCACGACTGAAGGACGGAAAACCGTAGGATCCCTCAGGG
ATTTTGCTCTCTTTTTCGGTGCTGCATTGTTTGCGCAAGGAGATTTTGGAG
TTGTTGTACCTTTAAAAAACAGGATGACAAAACCGGCACAGTTTGGATC
AGTTTGTGGTGTCGTAAACGTGGCGATGATTCCAGATGTTTTCCTCTACG
TGATCATTGGTGTTTTCGGATATTTAGCATACGGTGATAACACGCGCGATC
CAATCACACTAAACATGCCACAAACTGGATTTGCTGGCGATTTAATCCGA
TTCCTGTTGGCCGTCTCCGTTTTTGCGATGTATCCCATTTGTAATTACGTT
GTCATCGAGTTGCTCTGGGACAAAAACTTGAAGCTAAAACTTCAAGATG
TCAAGCATCGAAGCAAGTGGGAGTACGCTTTTCGAACAGCAGTGACTTG
CGCAAATATTCTATTCTGCATCGCCGTTCCCAGTTTGGAATTGGTTATGTC
ACTAGTGGGATCATTGATGGTGCCTGCCCTTTCATTATGGTTCCCCGCCAT
CATGTACACGCTCACGTTTTGGGATGAGTACAGGGGCATTAAATTTGCAT
TCTTCCTACTCAGGTCCTCCATCCTTCTACTCACCGGAGTTTTCGCACTTG
TAGTTTCCGTTAGCATCACGGTTTTTGAAATTTATGAAACCATGCTCTAG 

BtAAAP17 ATGGGTCTTGAGAAAAAATCAGAATCACGAACAGTTCTCGACGTAGGGG
TAAACGAGGATATTCCTGATTTTTCGGATGAAAACTATGAGCCACATGAT
CATGAACCGGATGGCAAATCAGCCTCATACTTTCAGGCATTCAGCGTCTT
GATGAAAGCTAGTTTAGGAACCGGTATACTAGGAATGCCGAGAGCTTTTT
ACAAAGCAGGATACATTCTCGGTACAATAAGTACGATAATCTCTGGAGGA
TTAACAATACTCAGCGTTCATTTAATCGCAAGAACAGAACATGAACTGTG
CAGGCGGAAAAGAATACCGCGCATGACTTATCCTGAAGTAGCCGAAGCT
GCATTTGAAAAGGGCGTTTTCAGACGTTTTAAGAGAGTTTCAAGAAATAT
ATGTTTTTACGGCTTGGTTTTAACGGAATTTGGAACTACCGCTGCGTATGC
GATTGCCATTGCTGAAAATTTAAAAGCGGTCTGTGATAATAACTTTTCCCC
GGCTCCTCTGAGATTTTACCTTCTTTGCCTCTTGGGACCCTTAGTTGTATT
ATGCTGGATAAAAAATCTGAAGTCGCTAGCACCTGTGACATCGTTAGGGA
CGTGTTGCAGTATTGGTTGCATCGGCACTATCTATTACTTCATCTTCTCGC
AGCCAATCTCGCTCGAACACAGAAAGGCGTCCGGGTCATTCAATGACTT
TGCCCTCTCCTTCGGCACTACATTGTTCGCACTGGAAGCTTTCCCAGAGA
TTCTGCCGATCAAAAATAGGATGACGAAACCGGGAGAATTTGGATCCAC
TTTCGGTGTGCTAAACGCAGCAATGGTTCCCAACACTGCATTGTGCGTCG
TTTTCGGGGTTTTCGGGTATCTAGCCTACGGAAAAAATACTCTCAGTCCC
ATCACTCTGAACTTGCCACAGACCGGAATGGTTGGAGACTTAATCAGGT
TCCTCTTGGGTGCATCCATCTTCATGTCTTATCCAATCGGCAATTACGTTG



TTGTTGAGCTTCTTTGGCACAAGAATTTGAAACTGAGATACGAAAAAATA
CCAGATTATTGGGAGTACGTATTCCGAACATGCGTGACGTGCTCTAACAT
CTTATGCTGCATTGCTGTGCCCAACTTGGAGCTAATCATGTCGTTGGTGG
GATCTCTCATGGTGCCTGCTCTCGAGCTTTGGCTCCCTGCCATCATGCAC
ACTATCACGTTCTGGAATGAGTACACAGGGATTAAATTCCTCATCTACGT
GATAGGACCTTTCATTTCTAGTTATACTATTTCGATAATGTTGAATGTTTGT
CTTGTAACGATATTGTTAATTTTGTAA 

BtAAAP18 ATGTTATATTTTGCAGACCCAGCAATTGCGAAAATGGAGCTGGGTTGCAA
TCGTGGCAAGATGGGCTTCAATAAAACAACGGACTCGCAGGCAGCCTTG
GATGTAGATTTGAATGAGAAAAATCCAGAAATTGGTGAGAATTACGAGC
CGTACAATCATGAACCAGCCGGTAAAACTGCCTCGTACATCGAGGCTCTG
CTCATTTTGATAAAAGCCAGTGTTGGGACTGGCGTCTTGGGCATGCCAAG
AGCTTTTTACAACGCGGGATACGTTCTTGGAACCATGGGCACCGTTTTTG
CTGGAATTTTAACCACCGTCACAGTTCATTTGATCTCAAACAGTGAACAT
GAACTATGTAGACGGAAACGAATCCCACAAATGAGTTACCCAGAAACTG
TAGAGGCCGCATTTGAACATGGCCCTGGGAATTCTAAACGGTTTAAAAA
CACGGCAAGGATAATATGTCAATTGGCTTTAGTGATGCTGGAGTTTGGCG
CAGACTGCGCTTATGCGATATTCATAGCTGATAATATCAAAGAGATTTGTG
ACCACATCTTCTCACCAGCTCCTGTGCGATTTTACCTGTTGTGCTTACTCG
GGCCTTTGATCTTCATGTGTTGGATCAGGAATTTGAAGTTCCTGGCGCCA
GGGTCAACTTTAGGGACTGGCTGCGCAATAGGGTGCGTGGGAGTTGTAT
TTTATTTCATTTTCTCGCAGCCCATCACGCTCGAGGGGAGAAAAGCGGCC
GGATCACTAAAGGACTTTGCGCTTTTCTTTGGGCAAGTTCTCTTCGCATT
TGGAGCTTACGGAATGGTTGTTTCGTTAAAGAATAGAATGAGGAGGCCC
GCCAGTTTCGGATCTCCCTTCGGTGTTGTAAATGTAGCGATGGTCCCAAA
TCTGGTCCTCTACGTTATCATGGGCTTCTTCGGTTATCTGGCATACGGAAA
CCAAACTAAAAGCTCCGTCACATTGAATCTACCGCAGACTGGATTCATCG
GAGATTTGATTCGGATACTGATGGCAGGATCCATTTTTACGACCTACCCAC
TGTGTAATTACATTGTTGTTGAGCAACTTTGGCACAAAAATTTGGCATTG
AGATTTGAGGACAACAAACGTGTGATTTTCTGGGAGTATGTGTTTCGCAC
GGCTTTAACTTGTGCAAATATCGCCTGCTGTATTGCAATACCAAATTTGGA
GTTAGTCATGGCATTCACGGGATCACTGATGGTTCCTACCCTTGGTATATG
GTTTCCCAGCATCATATACACCCTCACATTCTGGAACAAATACACAGGGA
TTAAATTTGCTTTCTTCCTTTCAAGAACCATTATCATAATGATCGTAGGTGT
ATTTGCGTCCGTAATATCTCTCAGCACAACCGTCCGAGAAATTTATGGAA
CTGCTTTCTAG 

BtAAAP19 ATGGAGCTGGGTTGCAATCGTGGCAAGATGGGCTTCAATAAAACAACGG
ACTCGCAGGCAGCCTTGGATGTAGATTTGAATGAGAAAAATCCAGAAAT
TGGTGAGAATTACGAGCCGTACAATCATGAACCAGCCGGTAAAACTGCC
TCGTACATCGAGGCTCTGCTCATTTTGATAAAAGCCAGTGTTGGGACTGG
CGTCTTGGGCATGCCAAGAGCTTTTTACAACGCGGGATATATTCTTGGAA
CCATGGGCACCGTTTTTGCTGGAATTTTAACCACCGTCACCGTTCATTTG
ATCTCAAACAGTGAACATGAACTATGTAGACGGAAACGAATTCCACAAA
TGACCTATCCGGAAACCGTGGAAGCCGCATTTGAATATGGCCCTGGAAAT



TCTAGACGATTTAAAAATACTGCAAGGATAATATGTTATTCAGCTTTAGTG
CTGCTAGAGTTTGGCGCAGACTGCGCTTATGCGATATTCATAGCTGATAAT
ATCAAAGAGATATGTGACCACATCTTCTCTCCAGCTCCTGTGCGATTTTAC
CTGTTGTGCTTACTCGGGCCTTTGATCTTGATGTGTTGGATCAGAAATTTG
AAGTTCCTGGCGCCAGGGTCGACTTTAGGAACTGGCTGCGCAATAGGGT
GCGTGGGGGTTGTATTTTATTTCATTTTCTCGCAGCCCATCACGCTCGAGG
GGAGAAAAGCGGCCGGATCACTAAAGGACTTTGCGCTTTTCTTTGGGCA
AGTTCTCTTCGCATTTGGAGCTTTCGGAATGGTCGTACCGTTAAAGAACA
GAATGAGGAGACCCGCCAGTTTCGGATCCCCCTTCGGTGTTGTAAATGTA
GCGATGGTCCCAAATCTAGTCCTCTATGTTATCATGGGCTTCTTCGGTTAT
CTGGCATACGGAAACCAAACTAAAAGCTCCGTCACATTGAATCTACCGC
AGACTGGATTCATCGGAGATTTGATTCGGATACTGATGGCAGGATCCATT
TTTACGACCTACCCACTGTGTAATTACATTGTTGTTGAGCAACTTTGGCAC
AAAAATTTGGCATTGAGATTTGAGGACAACAAACGTGTGATTTTCTGGG
AGTATGTGTTTCGTACGGCTTTAACTTGTGCAAATATCGCCTGTTGTATTG
CAATACCAAATTTAGAGTTAGTCATGGCATTCACGGGATCACTGATGGTT
CCTACCCTTGGTATATGGTTTCCTAGTATCATATACACCCTCACATTCTGGA
ACAAATACACAGGGATTAAATTCGCTTTCTTCCTCTCAAGAACTATCATC
ATAATGCTCGTGGGTGTATTTGCGTCCGTAATATCTCTCAGCACAACCGTC
CGAGAAATTTATGGAACTGCTTTCTAG 

BtAAAP20 ATGCGTTTCAATAAAAATTCAGATTCGCAAGCAGCCATCGATGTGGAGGG
AAGCGATAGTGTCACCAACAATAGTGATGACTACGAGCCGCATGACCAA
CTACCTCCTGCGAAATCAGCCTCGTATATCGAGTCTCTATTCATTCTGATA
AAAGCGACTTTAGGAACTGGAATCCTGGGCATGCCCAGAGCCTTTTACA
CCGCAGGGTATGTACTTGGAGCTGTCGGAACACTTTTCGCTGGAATATTA
ACAACAGGGAGCATGATCTTAATCGGCAAATCAGAGCATGAGCTTTGCA
GGCGGAAAAGAATCCCCCGTATGACGTATCCAGAAACAATGGAGGCGGC
ATTTGAGTTAGGCCCGGGATGTTTGAGGCGATTTAAAGGCGCTGCAAGG
TTCCTAACGACAACTGCAATAGTCATGTTGGAATTTGGCACGGACTGTGC
GTATGCGATTTTCATCGCTGTAAATATTAAAGAGATCTGTGAGCAACACTT
CTCCCCCGCGCCGCTAAGATTTTACCTCTTGTGCTTACTGGGACCACTAAT
CGTGATGTGTTGGGTCCGCAATTTGAAGTATCTGGCCCCAGGGTCGACTT
TAGGTAGTTTTTGCGCTGTCGGGTGCGTCGCTGCCGTTTATTACTACATAT
TTTCCCAACCAATGACGCTGGAGGGGAAAAAAGCGGTCGGGTCTGTAA
GAGACTTCTCTCTCTTCTTCGGTCAAGTCCTCTTCGCTCTAGGAGCGTTT
GGTGTGGTCGTGCCTTTGAAAAATAAGATGACAAGACCGGCACAATACG
GATCGGTCTGCGGTGTAGTTAACGCAGCAACGATCCCAGATATATTTCTCT
ACATCATCATCGGCGTTTTTGGGTATTTGGCTTACGGAGAAAACACACAA
AACCCAATCACTTTGAATATGCCGCAAACTGGAATCGTTGGCGATTTGAT
TCGGATTCTGTTAGCGTGCTCAATTTTTACGACCTACCCTCTTTGCAATTA
CGTTGTGATCGAACAACTCTGGCACAAAAACTTGAGGCTATGGCTTGGT
GATGTCAAAAATCCACACCAATGGGAGTACGCATTCCGGACAGTTGTAA
CGTGCGCAAACGTCCTTTTTTGTATCGTGGTGCCAAGCTTGGAGTTGGTG
ATGTCCCTCGTGGGATCCCTGATGGTGCCGGCACTTGGTCTCTGGTTCCC



GGCCATCATGTACACACTCACGTTTTGGAACGAGTACAGAGGTGTGAAA
TTCGCTCTCTTCTTACTCACATCCATCGTTCTCGCTTTGACCGGTATGTTC
GCCCTTGTTGTATCTCTGAGCACCACTCTCACTGAGATCTACGAAACTGT
TCTCTAG 

BtAAAP21 ATGACACGTGACAATCATGTCCGCCTACACTTAGAAAATAGGCAATCGGT
TAAACATGGGATTGACAACCCAGCAATGCTTGAAAACGGATCTACAGAG
CAAGTTTGTACACCGGAAAAGAACGAGAAGAAGGTTTCAGAATCAAAG
GAAGTTCTGACAAGGATAACCGTAGTAAAATCTCCAAGCAGTCTCGAAA
AACCTCCTCTTGATGATGACTACGACCCCTATCTACACAGAGATGTTAAA
CACCCAACATCATACTCCGACACATTCTTCCATATGCTGAAAGCAAGTTT
AGGAACAGGAATCTTAGCCATGCCCAACGCTTTCCACAATGCTGGATTCA
CCGTTGGGACGATAGGAACGCTTGTGATTGGATTCTTGTGTACATACGCC
ATTCACTCTCTGATCGGTGCAGGATACGAACTTTGCAGGCGGCGAAAAG
TCCCCAGTATGACGTACCCTCAAACGTCGGAGGCCGCCTTTGAGGAGGG
CCCACAATGGCTTCGGTGGTTTACGCCTTATGCTGCGTTCACTACCCAATT
GTTCCTCATATTGTACCAAATCGGAGCCAGCTGTATCTACGTCGTTTTCAT
GGCTAGTAACATCAAAGCGGTTTGCGACGAATACTACGCGGAAACAGAC
GTGCGACTCTACATGGTTTACATCCTGATCCCTCTCATTCTGATCTGTTGG
ATTCGAAACCTGAAGCTCCTAGCACCGTTTTCTTCGGCTGCCAACTTCGT
GACCATCGTCAGTTTTGGAATCACCTTTTACTACATTTTCTCGGATATCCC
GCACATTTCACAACGACAGGCTGTCGGGAAAGTGGAGAATATGCCGCTG
TTTTTTGGAACTGTGTTGTTCGCCATGGAAGCCATTGGAGTGATTCTTCC
TCTTGAGAACGAGATGGGCAATCCGAAAAGGTTTGCAAGTCCTTTCGGC
GTCCTGAATACTTCTATGATACCCATTACTCTTCTGTACACTTTTGTTGGGT
TTTTCGGCTACATGAAATTTGGAGAGAAAGCGGAAGGAAGCATAACTTT
GAATCTTCCGAAAGATGAAGTGCTAGCTCAAAGTGTGAAGCTTATGTTG
GCTGCTTCTATCTACATGTGCTACGCGTTATCTTGCTACGTAGCTTTTGATC
TCATGTGGAATGGATGGATTGCGGCTAAATTGGAGAAAAATGAACATAAA
ACATTCTGGGAATACGTTACCAGAACCTCAATTGTCTTAGTCACATTCAC
CCTGGCCGTGGCCATCCCCAACTTGGAACTGTTCATCTCCCTGATCGGCG
CCCTGTGCCTGGCCACGATGGGCATCGCCTTCCCGGCGATCATCCAGATG
CTCACCTTCTGGGACTACTACCGCGGCTTCAGCTTCGTCCTCTTCCTCAC
GAAGAACATGATCCTTATCCTCATCGCCCTCCTCGGCTTCTTCATCGGCAC
CAGCACCAGTCTGAACAAGATCTACCACGAGTTCTTTCTCAGCTGA 

BtAAAP22 ATGAGCAATGAAGAAGTGCCTCTGTTGAGCGGTGTCGGAGGTGGTGTCG
GAAAATCGAAATGTTCCTTCAAAGGCCTGTCCCTGTTTTTCGCCTCCCTG
TGCGTGATCGACCTCTTCGGGGTCTTCCCGATCGTAGCCCTTCCGAGAGC
GATTGTCGATTGTGGTTGGCTGGGCCTTCCTCTAGCATTTACCGTATTTAC
TTTACAAATTTACACAGCCCTCCTCCTCGGCCGATCATGGGTCATGGCTG
AGATGATCGAGCCCTCAATCGTGGAAAAGAGTAGGTATCCATATGCCGCA
TTGGCAGAACTAACTTTCAACACACGAATGAGAAAGTTCGTCACATTCC
TGCTGGATATTACGATATTTGGGGGTGGAGTCCCTAATCTCCTAGTCGCCT
CACAAAATTTGCAAATATTGGGATTGAAGATAAGCAATTTTGAATGGGAT
GTTTCTTATTGTTACTGGATGCTCCTGTTAGGAGTAGCTCTATGTCCTGCC



ATGTGGCTTGGCAGTCCAAAGGATATGAAGTGGTTAGCTGCGTCATCAGT
CTGTATTGTGGTGACTGTGGGTGCTCTAACCTGGTATTTGCTATTGCATGA
ACCGTTGCCCCCAGGTGCTGTGCCTCCCGATCTACCAGAAGTCTCATGGC
AGTCTCTAGCTATAGCATATGGGATTCTCGCCTTCCAGTTTGATATCCATCC
AATGATATTGACAGTGCAAGTAGATATGGAAAAGAAAAATAAACTAGGG
CATGCAATTTTAGCCGGATTTCTAGTGAGTGGTGGTCTCTCAATCGTGAC
ATGCATCATCATCTACTTGCGGTTCGGAACCAGCATCAATTACAATATCTT
GCCGGGGCTTCAGCCGCACATCTTGCTCTACGTTGATGCTTTTCTGGTAA
CCCTTCAAATTTGCTTATCAATGGTCGTTGGAGGCACAGCGCTTTTTCAA
GACGTTGAGGACAAACTTGGGGTTCCGAGAGATTTCAATTGGAAACGAT
GTGTGGTACGAAGTAGTATCCTGATGACGGCCGTATTAATCGGTGAGGCG
GTGCCGCGGTTTGACCTGGTCATGGGGCTCCTCGGCGGTGCCCTCACCG
GGCCTCTTATGTTCATCCTACCTCCGATCATACACTACAGACTTCGCTCCA
TTCTTTGGCGCAAACAACTTATTGCCCGGATTGATAGGTACGAAGCTGAC
GGCGCTCGTCTCCGCGAAGAGCTCCTCCGGAAAACAACGCTGCCTCCTC
AACAACTGAGCTACGCGCCTAACGCTTTCGGGTTGGTGACAAACGACAT
GTCAACGGGCAAGGAGCCGATACCCACAGGCCCGGCTTCAGGGAGCTT
CAGCTCGGAGACCTCCAGCAGCCTGGGGTCCCTGCCGCAGCCCTACTTG
CCCCCCTCGGAGCTGCTCGACCCCCCACTGGCGCCTCGGTCCCTGGTGC
AACACCTCGTGGGACTCGTATCCACGGAAGTCGACGAGTCGGTGTCCCA
ACTGGGATGCTGCGAGCTGGCTATGACGTTCGTGATCGTGGGTGCTGGG
ATAACGGCTACGGTCGTTGCCACGTACTACGCCCTCGTCGGGAACATCGC
GTATGCCACGTTCTCGCCGCCGTGTATCGTCAGTGTGAACGAGGCTTCTA
GGGCCATTTTCGACGAGCTCGTGACGTAG 

BtAAAP23 ATGACGTATTTCGGACGATTTTATATACCCCCGATAAGTGCAGCGGTGAAT
GTGGCATGGGCGACGATAAAAGCGGTCATTCCGGAGGACAGCCCTTGCG
TCGAACTTATCCAAAAAATGACGGGTCAGCGGACAGGTGAGGAGGCCG
GAGGTGCCCAAGGCAAACAAGAGCCCAATGAGCACGTCAATTTCGCCC
AGTTCAATGGCCCCAAGGCAACCGACAACACGGAAATGGCCACCATGTC
TGGCTACGGCTCGGCCGATCGAGGCGACGAAGATGGTTTCGGAGGCAAG
CAAGTCAATTTTTCCAAATCCAGGGCCACTACATTCGAGAGTGGGTGCA
GCTTTGATGAGTTCGGGGAGAGGGGCAGGCACAAGATCAACGAATGGC
AAGCAGCTTGGAATGTGACCAATGCAATTCAGGGAATGTTCATCGTATCC
CTGCCATTCAACGTGCTCCGAGGAGGTTACTGGGCAATCGGAGCGATGA
TAGGAACCGCGTACATCTGCTGCTACACAGGTAAGATTCTGGTGGAGTGC
TTGTACGAGCTGGACACGATGACCGGGGAGCGAGTCCGCGTGCGTGACT
CATACGTGTCCATCGCGCGGGAATGTTTCGGACCCTTGTGGGGCGCCAG
GATCGTCAACATGGCTCAGATGATCGAGCTTCTCATGACGTGCATCCTCT
ACGTCGTCGTCTGCGGTGACCTCCTCATCGGAACCTTTCCCGAAGGCGT
CATCGACACCCGGAGTTGGATGATGCTCGTCGGTTGCTTCCTGGTCCCTT
TGGGCTTCCTAAAATCTCTCCACCACGTCTCGACTCTCAGCTTCTGGTGC
ACCATGTCCCACATCTTCATCAACGTCATCATCCTAGGCTACTGTTTGCTC
GAGCTCCCCAGCTGGGGCTGGAGCAAAGTCAAGTGGACTCTGGACTTG
GAGAACTTCCCCATCTCCCTGGGCGTCATCGTCTTCAGTTACACCTCTCA



GATATTCTTGCCCACCCTCGAGGGGAACCTCATCGACCGCTCCAAGTTCG
ACTGGATGCTCGACTGGTCGCACATCGCCGCCGCCATTTTCAAGTCCCTC
TTCGGCTACATCTGCTTCCTGACCTTCCAGAACGACACGCAGCAGGTCAT
CACCAACAACCTCCACTCGCCCGCCTTCAAGGGGCTCGTCAATTTTTTCC
TCGTAATCAAAGCAATACTCTCTTATCCTCTGCCCTACTACGCTGCCTGCG
ACCTCCTCGAGAAGTCCTTCTTCAAGGGTCGCCCGGAGACCCGGTTCCC
GACGATATGGCACATGGACGGCGAGCTCAAGGTCTGGGGTCTCGCCTTC
CGAGTCGGCATCATCGTCGGCACCGTTCTCATGGCCATCCTCATCCCGCA
TTTCATCATTCTCATGGGTTTCATCGGGAATTTCACAGGTACCATGTTGTC
TTTCATCTGGCCGTGCTATTTCCATCTCAAGTTGAAGGGGGATACACTCG
AGAGAAAGACTGTCATCTTCGACTGTTTTGTAATATGTTTGGGCTGCCTT
TTCGGGATCATCGGGATTTACGACTCCGGCTCGGCGATGATCAAGGCTTT
TGAAATAGGACTTCCATTTTAG 

BtAAAP24 ATGGGTTTCAATAAGAAAACAGAATCTCAAAACACACTTGATCTCAGCG
TGAATGATGAAAAGCCGGAAAAGGATCTTGAAAAGGAGCAGGAGGAAG
AGTATGATCCGTACAAACAGGAGCAGACAGGAAAAACTACATCTTATTTT
GAAGCCCTGCTAATTTTGATAAAAGCAAGTTTAGGAACAGGAATCTTAGG
TATGCCGAGAGCTTTTTACAATGCTGGCTATCTCCTAGGAACAATCGGAA
CTATTGTTGCCGGGGTTCTTACCACGCAAACGGCTCACATGATCTCAAGC
ACGGAGTATGAATTGAGCAGGCGGAAGAGAGTTCCTCGGCTGACATATC
CCGAGACAATAGAGGCAGCTTTTGAACTGGGTCCGGGAAATTTTGGTCG
CTTCAAACGACTCGCTGGGCAAATTTGTTACGTATATATGATTCTGCTTGA
GTTTGGCGGTGACTGTGTCTACGCAATTTTCATTGCAGAAAATGTGAAGG
CGATCTGCGACCATAGGTACGGAACGCACAGTCTGCGGTGGTACCAGAC
GTGGCTGATGATCCCTTTGATCCTGATCTGTTGGATCAAGAACCTGAAAT
ACCTGGCCCCCGGCTCGACGCTGGGCACCGGCTGCGCCGTGGGTTGTTT
CGGTGTCATCTACTACTTCATATTTTCTCAGCCGATCGCCCTCGAGGGCCG
CAAGGCCATCGGCTCCTTCCGGGAGTTCGCCCTCTTTTTTGGTACCGCCC
TCTTTGCTATGGGCGCCTTCGGCATTGTTGTGCCTTTGAAGAACAAGATG
ACAAACCCAAAACGATTTGGTGGCACCTTTGGAGTTGTCAATGCCACTAT
GATTCCCAACATGACAATGTATGTGTTGATGGGATTTTTTGGTTATTTGGC
ATACGGCAATTTCACCCAAAGCAGCATCACACTAAATCTACCTCAGACCG
GAGCGATTGGTGATGTAATAAGGATTTTGATGGCCGGATCTATTTTCACGA
CGTATCCATTGTGCAATTACGTGGTTACCGACATGGTGTGGCATAAGTGG
ATGAAGCTCAAATTCGGGGACAACAAACATTTGGACAAGTGGGAATACG
TTTTCAGGACCTGCTTGTGTTTCACCAATTACTTGTGCTGCATCGCGATTC
CGAACTTGGAGCTGTTCATGTCCCTGAGCGGCTCGTTGTGCCTCCCTGCC
CTGGGTATCTTCTTCCCGATCATCATCCACACCCTCACCTTCTGGCACTCC
TACACCGGCTGGCGCTTCTTCTTCTTCCTCTTCCGGGCTGCCCTCATCGTC
GCGCTCGGCCTCTTTGCCTTCCTCGTCTCTTTCAGCACCACCGTTTACGA
GATCGTCACCTCAATTTTCCTCGCCGAGGACAATCATGTCTGA 

BtAAAP25 ATGAGCAATGAAGAAGTACCTCTGTTGAGCGGTGTCGGAGGTGGTGTCG
GAAATTCGAAATGTTCCTTCAAAGGCCTGTCCCTGTTCTTCGCCTCCCTG
TGCGTGATCGACCTATTCGGGGTCTTCCCGATCGTAGCCCTTCCGAGAGC



GATTGTCGATTGTGGTTGGCTGGGCCTTCCTCTAGCATTTACCGTATTTAC
TTTACAAATTTACACAGCCCTCCTCCTCGGCCGATCATGGGTCATGGCTG
AGATGATCGAGCCCTCTATCGTGGAAAAGAGTAGGTATCCATATGCCGCA
TTGGCAGAACTAACTTTCAACACACGAATGAGAAAGTTCGTCACATTCC
TGCTGGATATTACGATATTTGGGGGTGGAGTCCCTAATCTCCTAGTCGCCT
CACAAAATTTGCAAATATTGGGATTGAAGATAAGCAATTTTGAATGGGAT
GTTTCTTATTGTTACTGGATGCTCTTGTTAGGAGTAGCTCTGTGTCCTGCC
ATGTGGCTTGGCAGTCCAAAGGATATGAAGTGGTTAGCTGCGTCATCAGT
CTGTATTGTGGTAACTGTGGGTGCTCTAACCTGGTATTTGCTATTGCATGA
ACCGTTGCCCCCAGGTGCTGTGCCTCCCGTTCTACCAGAAGTCTCATGGC
AGTCTCTAGCTATAGCATATGGGATTCTCGCCTTCCAGTTTGATATCCATCC
AATGATATTGACAGTGCAAGTAGATATGGAAAAGAAAAATAAACTAGGG
CATGCAATTTTAGCCGGATTTCTAGTGAGCGGTGGTCTCTCTATCGTGAC
ATGCATCATCATCTACTTGCGGTTCGGAACCAGCATCAATTACAATATCTT
GCCGGGGCTTCAGCCGCACATCTTGCTCTACGTTGATGCTTTTCTGGTAA
CCCTTCAAATTTGCTTATCAATGGTGGTTGGAGGCACAGCGCTTTTTCAA
GACGTCGAAGACAAACTTGGGGTTCCGAGAGATTTCAATTGGAAACGAT
GCGTGGTACGAAGTAGTATCCTGATGACGGCCGTATTAATCGGTGAGGCG
GTGCCGCGGTTTGACCTGGTCATGGGGCTCTTGGGTGGTGCCCTCACTG
GACCTCTTATGTTCATCCTACCTCCAATCATACACTACAGACTTCGCTCCA
TTCTTTGGCGCAAACAACTTATCGCCCGGATTGACAGGTACGAAGCTGA
CGGCGCTCGTCTCCGAGAAGAGCTCCTACGGAAAACAACGCTGCCTCCT
CAACAACTGAGCTACGCGCCCAACGCTTTCGGGTTGGTGACCAACGACA
TGTCAACGGGCAAGGAGCCCATACCCACGGGCCCGGCCTCAGGGAGCTT
CAGCTCGGAGACCTCTAGCAGCCTGGGGTCCCTGCCGCAGCCCTACTTG
CCCCCGTCGGAGCTGCTCGACCCCCCACTGGCGCCTCGGTCCCTGGTAC
AACACCTCGTGGGACTCGTATCCACGGAAGTCGACGAGTCGGTGTCCCA
ACTGGGATGCTGCGAGCTGGCTATGACGTTCGTGATCGTGGGTGCTGGG
ATAACAGCTACCGTCGTTGCCACGTACTACGCCCTTGTCGGGAACATCGC
GTATGCTACGTTCTCGCCGCCGTGTATCGTCAGTGTGAACGAGGCCTCTA
GGGCCATTTTCGACGAGCTCGTGACGTAG 

 

 

 


