
Appendix A Primer pairs used for cloning, prokaryotic expression and for gene expression 

analysis using qRT-PCR 

Gene Primer Sequences (5’-3’) Product length (bp) 

Primer sequences for cloning 

CforOBP4 Forward: TTGTGGTGTTTGGCGAGGAGTTC 523 

CforOBP4 Reverse: AAACATTCATCTTGACAGTG 
 

CforOBP5 Forward: GAACGTTTAATGGGTAAATATAT 719 

CforOBP5 Reverse: CGACGATGGCTCGGTTGGTA 
 

CforOBP6 Forward: CTCAAATATAGAAAATGATCCGC 453 

CforOBP6 Reverse: ACGGACAGACGAAGCAAATA 
 

CforOBP7 Forward: ACAAATTATAATTAAGTGGACCT 637 

CforOBP7 Reverse: TCGGAGTCTTCTTCTGCCAT 
 

CforOBP8 Forward: TCCGAGTTTTAACATTTAAATAA 737 

CforOBP8 Reverse: TAATCGGCGAATAAGTAGTC 
 

CforOBP9 Forward: ATTTTTTTAACAATACGTTCCTA 661 

CforOBP9 Reverse: CATCTTACAAACCGTGCTCT 
 

CforOBP10 Forward: GGGCGATATCAATGCAGAGTTAT 801 

CforOBP10 Reverse: TCCGCTATTTCGTCGGCATC 
 

CforOBP11 Forward: CTCAAGTTTTATTAATTTCCCTT 757 

CforOBP11 Reverse: GCGTATGACTTTCAAGATGC 
 

CforOBP12 Forward: GTTGCCTTTATATGGTACGGGTA 573 

CforOBP12 Reverse: TATCATACGATCCAACATAT 
 

CforOBP13 Forward: GAAAGGTTTACAGTCACCGTCAA 613 

CforOBP13 Reverse: ACAAAAACCGAAGCAGGAGG 
 

CforOBP14  Forward: TATTGATATATTCAGTGTGTCGG 1247 

CforOBP14 Reverse: TGACGAGGACTTTCTGTGCG 
 

CforOBP15 Forward: TTCAACTTAAGCCTAAATTTATT 823 

CforOBP15 Reverse: GGATTTCACGGAAGAACAGA 
 

CforOBP16 Forward: TTTTTTTTTATATTTCATGTTAT 649 

CforOBP16 Reverse: GAGAAGCAAGTGGTGGCAGC 
 



CforOBP17 Forward: CCTCAGCAAATGCATAACTACAA 555 

CforOBP17 Reverse: CGTGTGTCCGACTTTCAGGC 
 

CforOBP18 Forward: AGCGATAGACGGACGTCATATAG 479 

CforOBP18 Reverse: AGTCATTTATTGTCTTTCAC 
 

CforOBP19 Forward: TGGCTTTTAAAATGAACCAGCTG 405 

CforOBP19 Reverse: TCACAATCTGTATTCCTTAG 
 

CforOBP20 Forward: ATATAACATTCTCGTTGCTTTAC 1227 

CforOBP20 Reverse: TATGAAACAGTCCACAGCAC 
 

CforOBP21 Forward: GACAAAAATACGTCCGTCGCCGC 593 

CforOBP21 Reverse: AGACGACGCCAGTCCCAGTA 
 

CforOBP22 Forward: GATTTTTTTTTTTTTCACCACGT 447 

CforOBP22 Reverse: GGCTCGTCAAATCAGGAAGT 
 

CforOBP23 Forward: GGTAATTCTGCAGCATTAAATCG 621 

CforOBP23 Reverse: TTTCACATAAATCGGCTCCA 
 

CforOBP24 Forward: GACAAAAATACGTCCGTCGCCGC 535 

CforOBP24 Reverse: AGACGACGCCAGTCCCAGTA 
 

CforOBP25 Forward: CAAAGTTGCGCCATATCATACCT 429 

CforOBP25 Reverse: GCAAAGACATTTAGATACTG 
 

CforOBP26 Forward: TCGGTTGGAAGAATCAGCCCACC 859 

CforOBP26 Reverse: ACTCAAACCTCAGCCAACGA 
 

CforOBP27 Forward: ATGAATCGGATTTTAGTTATATT 391 

CforOBP27 Reverse: ACATTGCCCTTTCTCCATTA 
 

CforOBP28 Forward: ATGTTTCGTATACTGATTCTCTG 369 

CforOBP28 Reverse: CGTGCGAACCATCTGACATT 
 

CforOBP29 Forward: ATGAGGGCATTTATTTTGTTTGC 385 

CforOBP29  Reverse: ATTTCAAGTTGTCGAACATG 
 

CforOBP30 Forward: ATGAAATCGGTAATCGTTGTAGT 411 

CforOBP30 Reverse: GGCAAAGTAATCCAAAATGC 
 

CforOBP31 Forward: ATGAAATCAGCAATTATCGCTTT 371 



CforOBP31 Reverse: GAAGTTTCGTCCAAGTCGTC 
 

CforOBP32 Forward: ATGTATTTTGCGTTATACGATTT 421 

CforOBP32 Reverse: AAAACGACGAAGCCACGATG 
 

CforOBP33 Forward: ATGAAAACAACAATTCTTGTTTG 401 

CforOBP33 Reverse: TCTAGGAGACAGAAATAAAA 
 

CforOBP34 Forward: ATGAAGTCCGTTATCTGTGCACT 381 

CforOBP34 Reverse: GTAGAACCTTCCTGCGATTT 
 

CforOBP35 Forward: ATGAAGTATATCATCGTCCTTGC 393 

CforOBP35 Reverse: CAATGTACAAAAATAGAATA 
 

Primer sequences for prokaryotic expression 

CforOBP4 Forward: (CGGGATCC)CAGACGGACAAGCAAAAAGAACT 348 

CforOBP4 Reverse: (GGAATTC)TCAGAGCAAATTGATGTTGGCCT 
 

CforOBP5 Forward: (CGGGATCC)GGACAAATAGACCTGATGAGTAA 324 

CforOBP5 Reverse: (GGAATTC)TTATTGGGGATAACATTGGAAAA 
 

CforOBP6 Forward:( CGGGATCC)GATGACCACGGTCCGCTTTT 348 

CforOBP6 Reverse:( GGAATTC)CTAAGCCGGGCCTTTGG 
 

Primer sequences for qRT-PCR 

CforOBP4 Forward: AGAGGCTGTCAAAGGGGACGAG 87 

CforOBP4 Reverse: ACTGCTGTCGTTTTCGGGTTCG  

CforOBP5 Forward: GCCTACTCGGGGCAGATGGG 107 

CforOBP5 Reverse: GGCCCTCGCGCATTCTTCAC  

CforOBP6 Forward: CCACGGTCCGCTTTTCCTCAAG 139 

CforOBP6 Reverse: ACATTGCACCTCGCTGCTTCTC  

CforOBP7 Forward: CGACTCGTCTGCTGGTTCCAAG 135 

CforOBP7 Reverse: TTGTTGCCCATTGACGGTTCCG  

CforOBP8 Forward: AACGGCAATATCAACACGCAAACC 106 

CforOBP8 Reverse: TCTGGTCATTGGCGGAACATTCG  

CforOBP9 Forward: CCCGACGACGACAAGTTCTACG 133 

CforOBP9 Reverse: CCATGTTGTGCGGGTCGATGAC  

CforOBP10 Forward: GGTGCAACAGGCGAGACAAGG 105 



CforOBP10 Reverse: AGCTTGCCGTTTGCGTCTTGAG  

CforOBP11 Forward: GTTGCGAGGAAGCAGAGAAGCG 95 

CforOBP11 Reverse: GGGGTTGCCTTCGTCGTCAATC  

CforOBP12 Forward: GATCGCCGCTGTCGCCAAG 87 

CforOBP12 Reverse: GCACTTTCAGCCAGGCACACC  

CforOBP13 Forward: CGTGACGCATATCGACGACTCC 86 

CforOBP13 Reverse: ACTCGTGAGCGGCAAAGTTCG  

CforOBP14 Forward: ACGCGGCGTACCTCAAATGC 99 

CforOBP14 Reverse: GCACTTCGGCGGGTACTTCC  

CforOBP15 Forward: CAGGAATGCGTGGCCGAGAC 149 

CforOBP15 Reverse: AGCTGCACTTCGCCTTTGTCG  

CforOBP16 Forward: GGCACAGGCTGAACAACAAACG 114 

CforOBP16 Reverse: GCCACGCACTTGTCATCGAGAG  

CforOBP17 Forward: AACCACCAACGGCTTACGCAAG 91 

CforOBP17 Reverse: TTCCATCCGCGTCTTGCAGTTG  

CforOBP18 Forward: TCTACGCTGGCTGACCTGAAGG 140 

CforOBP18 Reverse: TGAGGGTGGTCGGGTTTCTCTC  

CforOBP19 Forward: GCGAGGGGAACTTCAACGAGAC 104 

CforOBP19 Reverse: AGCCTTCCGCACCAAGCATTC  

CforOBP20 Forward: CCCGACGATGACGCTTTCTACG 147 

CforOBP20 Reverse: GGCGGCTATTCTGGGCATGTTC  

CforOBP21 Forward: TTGCCGGAGGACATCCAGGAG 95 

CforOBP21 Reverse: TGGGTCAGCCAGGCGTTCTC  

CforOBP22 Forward: TCGTTGCTGGTGCTGCTAAGTG 127 

CforOBP22 Reverse: TCGGGATGTCGCTCTCCTGTG  

CforOBP23 Forward: AGCCTCTTGGGCTACTTGGA 110 

CforOBP23 Reverse: TCCTCCTCGGTAAGATCGCTG  

CforOBP24 Forward: TTGCCGGAGGACATCCAGGAG 95 

CforOBP24 Reverse: TGGGTCAGCCAGGCGTTCTC  



CforOBP25 Forward: TCGTTGCTGGTGCTGCTAAGTG 127 

CforOBP25 Reverse: TCGGGATGTCGCTCTCCTGTG  

CforOBP26 Forward: CAAGGCGACTGGAACCAAGACC 115 

CforOBP26 Reverse: GCACCTTCAGACCGCTTTCCC  

CforOBP27 Forward: GCCTCAGTGTACGCCGAAACC 134 

CforOBP27 Reverse: TTCTCGTCGAACTGGTGTTGCTG  

CforOBP28 Forward: AGGTGTGCCAATGTGCAAGGTAC 85 

CforOBP28 Reverse: GCTCTTCTGCTGTTTTCACGACAC  

CforOBP29 Forward: ATGTGTGGAAAGCTCGTCGTATCG 85 

CforOBP29 Reverse: TGCCTTCTTCTGTCAGCTCAAACC  

CforOBP30 Forward: GGCTTTAGCTGTTGCCAAGGA 134 

CforOBP30 Reverse: TGATCTCACCAGCCAGTTCACA  

CforOBP31 Forward: TGGAGCAGCTTCACCAGACA 117 

CforOBP31 Reverse: TGCACTTCATGTAGCACTTCAAGT  

CforOBP32 Forward: AAAGAGAGCAACGCCCAACAGTC 103 

CforOBP32 Reverse: GCTTCTTGCCCAGACAGAGGATG  

CforOBP33 Forward: GGACACACCGGAAGGTCTTTGC 106 

CforOBP33 Reverse: CGGCGTGAAAGTGAGTACCATCC  

CforOBP34 Forward: ATCCTTGCGAAACTGCCACCAG 142 

CforOBP34 Reverse: CTCTTCGGACCCGCGTATAACAAG  

CforOBP35 Forward: CTCGCACTGGAGCATGAAGATGG 93 

CforOBP35 Reverse: ATCATCGTTCACGGCATCCTCATC  

CforOBP36 Forward: GGGCTACCATCGAGAATGCGTTC 81 

CforOBP36 Reverse: TCGTTTACCCTTCGGGCAAAAGC  

CforGAPDH Reverse: CCGCTTCCTTGACCTTGCTCTTG  

CforUBE4A Forward: GCCAGCGAGGAAGCGATGATG 97 

CforUBE4A Reverse: GCTTGGAACTGGGCAGAGTAACG  

Cforβ-actin Forward: CGTCACAAACTGGGATGACA 100 

Cforβ-actin Reverse: GAGCTTCGGTCAAAAGAACG  
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B Distribution frequency of 19-mers in the Cylas formicarius genome. 

 

Appendix C Statistical information of 19-kmer analysis of the Cylas formicarius genome 

K K-mer Number K-mer Depth Genome Size (bp) Used Bases(Gp)  

19 24,314,168,078 61 368,853,960 27.64 

 

Appendix D Summary of generated sequence reads using the Illumina system 

Library name Data (Gb) Depth (×) Q20 (%) Q30 (%) 

270-1 bp 13.82 37.91 99.34 98.04 

270-2 bp 13.82 37.91 98.93 97.35 

Total 27.64 75.82 99.13 97.7 

 

Appendix E Summarized sequence reads derived from the PacBio system 

Platform No. of reads Total base (bp) N50 length (bp) Average read length Longest 

PacBio Sequel 2,884,459 34,139,672,427 18,752 11,836 89,710 

 

Appendix F CEGMA and BUSCO evaluation for the Cylas formicariusgenome assembly 

No. of 458 

CEGs 

present in 

assembly 

Percentage of 

458 CEGs 

present in 

assembly (%) 

No. of 248 highly 

conserved CEGs 

present in 

assembly 

Percentage of 248 

highly conserved 

CEGs present in 

assembly (%) 

No. of1054 

core 

eukaryotic 

genes 

Percentage 

of1054 core 

eukaryotic 

genes 

449 98.03% 235 94.76% 1042 98.87% 

 

Appendix G Summary of Illumina reads aligned to the Cylas formicariusgenome assembly 



Library No. of reads 
Mapped 

reads 

Percentage of 

mapped reads (%) 

Properly 

mapped reads 

Percentage of 

properly mapped (%) 

270 bp 181,983,380 178,361,910 98.01% 177,115,944 96.04% 

 

Appendix H Summary of Hi-C data for error correction and chromosome assembly 

Library 

id 

Insert 

size (bp) 
Read pairs 

Base number 

(bp) 

Mapped 

reads 

Uniquely 

mapping pairs 

Valid 

interaction pairs 

H01 300-700 109,601,871 32,834,123,430 197,039,172 80,043,133 32,234,443 

 

Appendix I Hi-C libraries for chromosome-level assembly 

Chromosome 
Sequence 

number 

Sequence length 

(bp) 

Chr0 4 23,730,323 

Chr1 5 24,084,616 

Chr2 22 21,400,864 

Chr3 24 16,147,109 

Chr4 11 29,081,913 

Chr5 15 29,464,127 

Chr6 13 50,227,660 

Chr7 14 38,047,904 

Chr8 14 35,812,270 

Chr9 9 34,626,698 

Chr10 7 34,436,273 

Total Sequences Clustered(Ratio %) 138(62.44) 337,059,757(99.42) 

Total Sequences Ordered and 

Oriented(Ratio %) 
78(56.52) 333,787,415(99.03) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix J Genome-wide chromosomal contact matrix for Cylas formicarius showing 

interactions among the 11 chromosomes. The number of log2 links was calculated as the 

interaction frequency distribution of Hi-C links between and within chromosomes. The 



colour key of the heatmap ranging from light yellow to dark red indicates the frequency of 

Hi-C interaction links from low to high. 

 

Appendix K Statistics of repeated sequences 

Type Number Length Rate (%) 

ClassI 491,714 103,075,250 30.4 

ClassI/DIRS 6,732 2,301,757 0.68 

ClassI/LINE 129,821 27,870,928 8.22 

ClassI/LTR 5,977 3,263,649 0.96 

ClassI/LTR/Copia 2,014 801,356 0.24 

ClassI/LTR/Gypsy 9,889 4,594,013 1.36 

ClassI/PLE|LARD 334,340 69,408,694 20.47 

ClassI/SINE 444 86,177 0.03 

ClassI/SINE|TRIM 130 201,769 0.06 

ClassI/TRIM 1,693  2,070,686 0.61 

ClassI/Unknown 674 120,204 0.04 

ClassII 367,693 73,273,789 21.61 

ClassII/Crypton 3,940 1,124,157 0.33 

ClassII/Helitron 2,751 558,071 0.16 

ClassII/MITE 495 73,898 0.02 

ClassII/Maverick 29,513 7,703,954 2.27 

ClassII/TIR 323,939 64,780,365 19.11 

ClassII/Unknown 7,055 1,086,541 0.32 

PotentialHostGene 476 153,271 0.05 

Total 860,541 157,509,980 46.46 

 

Appendix L Statistics of repeat elements 

Repeat elements Number Length Genome proportion (%) 

DIRS 6732 2301757 0.68 

LARD 55504 10642243 3.14 

LINE 129821 27870928 8.22 

LTR/Copia 2014 801356 0.24 

LTR/Gypsy 9889 4594013 1.35 

LTR/Unknown 5977 3263649 0.96 

PLE 278835 61058986 18.01 

SINE 444 86177 0.03 

TRIM 1693 2070686 0.61 

Unknown 804 321973 0.09 

Crypton 3940 1124157 0.33 

Helitron 2751 558071 0.16 

MITE 495 73898 0.02 



Maverick 29512 7703503 2.27 

TIR 323939 64780365 19.11 

Unknown 7055 1086541 0.32 

PotentialHostGene 476 153271 0.05 

SSR 658 362661 0.11 

Unknown 45612 8740806 2.58 

Total 906151 157507930 46.46 

 

Appendix M Statistics of gene prediction results based on three methods 

Method  Software and gene set  Gene number 

Ab initio Genscan 14,203 

 
Augustus 10,593 

 
GlimmerHMM 36,128 

 
GeneID 8,104 

 
SNAP 22,127 

Homology‐based Anoplophora glabripennis 12,478 

 
Dendroctonus ponderosae 10,499 

 
Oryctes borbonicus 8,839 

 
Tribolium castaneum 10,489 

 
Drosophila melanogaster 7,434 

RNA‐seq PASA 17,697 

 
TransDecoder 23,437 

 
GeneMarkS‐T 35,199 

Integration EVM 11,907 

 

 

Appendix N Statistics of comparison of gene sets of Cylas formicarius and 15 other insect 

species 

Name 
Total 

gene 

oneCopy 

num 

MultiCopy 

num 

Unigene 

num 

Othergene 

num 

Cluster 

num 

UnCluster 

num 

Total 

family 

Uni 

family 

A.planipennis 11373 1566 650 264 7565 10045 1328 8589 90 

O.taurus 14402 1519 856 1064 9430 12869 1533 9486 327 

O.borbonicus 6730 1619 408 55 3847 5929 801 5345 19 

T.castaneum 12841 1588 699 635 8805 11727 1114 9485 194 

A.glabripennis 14533 1535 879 693 10165 13272 1261 9736 200 

C.formicarius 11907 1589 634 223 8565 11011 896 9291 75 

D.ponderosae 12102 1503 840 455 8284 11082 1020 9000 180 

Z.nevadensis 12314 1592 619 473 7909 10593 1721 8959 161 

L.migratoria 17566 1526 833 1667 7347 11373 6193 8185 457 

A.mellifera 9917 1651 390 141 6519 8701 1216 7982 35 

P.humanus 10748 1614 451 93 6391 8549 2199 7854 31 

C.lectularius 11920 1604 527 765 7053 9949 1971 8328 224 

A.pisum 18247 1413 1275 3064 9148 14900 3347 8403 811 

B.mori 13165 1603 553 1250 7092 10498 2667 8151 307 



D.melanogaster 13886 1577 641 1410 6838 10466 3420 7899 425 

C.elegans 20174 1544 849 7688 3878 13959 6215 6153 1359 

 

 

 

Appendix O Distribution of predicted genes by using ab initio, homology-based method, 

and RNA-seq. 

 

Appendix P Statistics of functional annotation for predicted gene 

Annotation database Annotated gene number Percentage (%) 

GO 5,883 49.41 

KEGG 6,183 51.93 

KOG 8,166 68.58 

TrEMBL 11,448 96.15 

Nr 11,447 96.14 

All annotated 11,469 96.32 

 

Appendix Q Statistics of the predicted non-coding RNA 

RNA classification Number Family 

rRNA 102 3 

tRNA 165 24 

miRNA 40 31 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix R Phylogenetic tree of 16 insect species and the sizes of expanded and contracted 

gene families. The 16 species used for comparison were Tribolium castaneum Tribolium 

castaneum, Onthophagus taurus, Dendroctonus ponderosae, Anoplophora glabripennis, 

Oryctes borbonicus, Agrilus planipennis, Bombyx mori, Apis mellifera, Locusta migratoria, 

Drosophila melanogaster, Acyrthosiphon pisum, Pediculus humanus, Cimex lectularius, 

Zootermopsis nevadensis, Caenorhabditis elegans and Cylas formicarius. 

 

Appendix S Expanded and contracted gene families of Cylas formicarius 

+ GF_163 PF00497.15 Bacterial extracellular solute-binding proteins, family 3 

+ GF_114 PF00078.22 Reverse transcriptase (RNA-dependent DNA polymerase) 

+ GF_26 PF03175.8 DNA polymerase type B, organellar and viral 

+ GF_113 PF00135.23 Carboxylesterase family 

+ GF_124 PF02958.15 Ecdysteroid kinase 

+ GF_87 PF00370.16 FGGY family of carbohydrate kinases, N-terminal domain 

+ GF_468 PF00078.22 Reverse transcriptase (RNA-dependent DNA polymerase) 

+ GF_204 PF08395.7 7tm Chemosensory receptor 

+ GF_60 PF00201.13 UDP-glucoronosyl and UDP-glucosyl transferase 

+ GF_111 PF13843.1 Transposase IS4 

+ GF_33 PF02949.15 7tm Odorant receptor 

+ GF_12 PF00232.13 Glycosyl hydrolase family 1 

+ GF_146 PF00043.20 Glutathione S-transferase, C-terminal domain 

+ GF_515 PF13358.1 DDE superfamily endonuclease 

+ GF_4 PF00664.18 ABC transporter transmembrane region 

+ GF_123 PF00135.23 Carboxylesterase family 

+ GF_14 PF11838.3 ERAP1-like C-terminal domain 

+ GF_698 PF01395.17 PBP/GOBP family 

+ GF_19 PF00089.21 Trypsin 

+ GF_85 PF02949.15 7tm Odorant receptor 

+ GF_206 PF02176.13 TRAF-type zinc finger 



+ GF_22 PF00067.17 Cytochrome P450 

+ GF_51 PF00135.23 Carboxylesterase family 

+ GF_73 PF00089.21 Trypsin 

+ GF_803 PF01346.13 Domain amino terminal to FKBP-type peptidyl-prolyl isomerase 

+ GF_401 PF00503.15 G-protein alpha subunit 

+ GF_554 PF13359.1 DDE superfamily endonuclease 

+ GF_42 PF05970.9 PIF1-like helicase 

+ GF_209 PF00089.21 Trypsin 

+ GF_227 PF00295.12 Glycosyl hydrolases family 28 

+ GF_222 PF00295.12 Glycosyl hydrolases family 28 

- GF_37 PF00089.21 Trypsin 

- GF_13 PF02163.17 Peptidase family M50 

- GF_254 PF03372.18 Endonuclease/Exonuclease/phosphatase family 

- GF_1 PF00067.17 Cytochrome P450 

- GF_50 PF00474.12 Sodium:solute symporter family 

- GF_35 PF02958.15 Ecdysteroid kinase 

- GF_45 PF00135.23 Carboxylesterase family 

- GF_134 PF13358.1 DDE superfamily endonuclease 

- GF_510 PF00151.14 Lipase 

- GF_357 PF00041.16 Fibronectin type III domain 

- GF_8 PF00732.14 GMC oxidoreductase 

- GF_95 PF00379.18 Insect cuticle protein 

- GF_145 PF00067.17 Cytochrome P450 

- GF_304 PF00188.21 Cysteine-rich secretory protein family 

- GF_226 PF00644.15 Poly(ADP-ribose) polymerase catalytic domain 

- GF_6 PF00201.13 UDP-glucoronosyl and UDP-glucosyl transferase 

- GF_220 PF00092.23 von Willebrand factor type A domain 

- GF_117 PF00002.19 7 transmembrane receptor (Secretin family) 

- GF_255 PF02949.15 7tm Odorant receptor 

- GF_648 PF14683.1 Polysaccharide lyase family 4, domain III 

- GF_3 PF07776.10 Zinc-finger associated domain (zf-AD)   

- GF_452 PF00665.21 Integrase core domain 

- GF_20 PF00106.20 short chain dehydrogenase 

- GF_122 PF02949.15 7tm Odorant receptor 

- GF_82 PF01757.17 Acyltransferase family 

- GF_83 PF12796.2 Ankyrin repeats (3 copies) 

- GF_785 PF14291.1 Domain of unknown function (DUF4371) 

- GF_7 PF03028.10 Dynein heavy chain and region D6 of dynein motor 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Appendix T Functional annotation and enrichment analysis of the obtained rapidly evolving 

genes were carried out using GO and KEGG. A, GO enrichment analysis of expanded gene 

families of Cylas formicarius. Bars are subdivided to represent different GO terms; B, 

KEGG pathway enrichment analysis was performed for gene family expansion of Cylas 

formicarius. The graph depicts the most highly enriched pathways. 

 

Appendix U Comparison of the chemosensory gene families of various species 

Species OR GR IR OBP CSP SNMP 

Tribolium castaneum 270 219 71 50 20 6 

Cylas formicarius 154 46 39 36 13 4 

Agrilus planipennis 46 30 30 12 14 4 

Dendroctonus ponderosae 79 59 55 36 11 4 

Anoplophora glabripennis 121 190 63 60 17 4 

OR, odorant receptor; GR, gustatory receptor; IR, ionotropic receptor; OBP, odorant 

binding protein; CSP, chemosensory protein; SNMP, sensory neuron membrane 

protein. 

 

Appendix V Hsp genes identified in six coleopteran insect’ genomes 

Family 
Cylas 

formicarius  

Tribolium 

castaneum 

Anoplophora 

glabripennis 

Dendroctonus 

ponderosae 

Agrilus 

planipennis 

Onthophagu

s taurus  

Hsp100 1 - - - - - 

Hsp90 1 3 1 1 2 1 

Hsp70 8 8 5 4 5 7 

Hsp60 1 - 1 2 2 1 

sHsp 17 9 17 11 9 9 

Hsp10 2 1 2 - 2 2 

total 30 21 26 18 18 20 

 

Appendix W Sequences used for building phylogenetic trees 

Heat shock proteins  

>TcasHsp1 

MVKSPAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLLGDAA

A 
B 



KNQVAMNPSNTIFDAKRLIGRKFDDPKIQQDIKHWPFKVINDCGKPKIQVEHKGEV

KKFAPEEISSMVLTKMKETAEAYLGTSVRDAVITVPAYFNDSQRQATKDAGVIAGL

NVMRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATA

GDTHLGGEDFDNRLVNHLADEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSST

EASIEIDALFDGIDFYTKVSRARFEELNADLFRGTLQPVEKALTDAKMDKGMIHDIV

LVGGSTRIPKIQQLLQNYFNGKSLNLSINPDEAVAYGAAVQAAVLSGETDSKIQDV

LLVDVTPLSLGIETAGGVMTKIIERNARIPCKQTQTFTTYADNQPAVTIQVFEGERA

MTKDNNLLGTFDLTGIPPAPRGVPKIEVTFDLDANGILNVSAKDTSSGNSRNITIKN

DKGRLSQKDIDRMVSEAEQYKEEDEKQRQRIAARNHLEGYIFQLKQAVSDCGDKL

SSADKETITRECDSCLQWLDANTLAEKEEYEDRQKQLTQICSPIMAKLYQQGAPQG

GQMPGSCGQQAGGFGGQRQGGPTIEEVD 

>TcasHsp2 

MVKSPAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLLGDAA

KNQVAMNPSNTIFDAKRLIGRKFDDPKIQQDIKHWPFKVINDCGKPKIQVEHKGEV

KKFAPEEISSMVLTKMKETAEAYLGTSVRDAVITVPAYFNDSQRQATKDAGVIAGL

NVMRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATA

GDTHLGGEDFDNRLVNHLADEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSST

EASIEIDALFDGIDFYTKVSRARFEELNADLFRGTLQPVEKALTDAKMDKGMIHDIV

LVGGSTRIPKIQQLLQNYFNGKSLNLSINPDEAVAYGAAVQAAVLSGETDSKIQDV

LLVDVTPLSLGIETAGGVMTKIIERNARIPCKQTQTFTTYADNQPAVTIQVFEGERA

MTKDNNLLGTFDLTGIPPAPRGVPKIEVTFDLDANGILNVSAKDTSSGNSRNITIKN

DKGRLSQKDIDRMVSEAEQYKEEDEKQRQRIAARNHLEGYIFQLKQAVSDCGDKL

SSADKETITRECDSCLQWLDANTLAEKEEYEDRQKQLTQICSPIMAKLYQQGAPQG

GQMPGSCGQQAGGFGGQRQGGPTIEEVD 

>TcasHsp3 

MGKTPAIGIDLGTTYSCVGVWQQGKVEIIANEQGNRTTPSYVAFTDTERLIGDAAK

NQVAMNPSNTVFDAKRLIGRKFDDPKIQQDMKHWPFKVVNDGGKPKIQVEFKGE

VKRFAPEEISSMVLRKMKETADAFLGKETKDAVITVPAYFNDSQRQATKDAGMIA

GINVLRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVKAT

AGDTHLGGEDFDNRLVNHFADEFKRKYKKDLTKNPRALRRLRTAAERAKRTLSSS

TEASLEIDALFEGIDFYTKISRARFEELNSDLFRGTLEPVEKALNDAKMDKSMIHDV

VLVGGSTRIPKIQNLLQNYFSGKTLNLSINPDEAVAYGAAVQAAILSGDSSSKIQDV

LLVDVTPLSLGIETAGGVMSKIVERNARIPCKQTQTFTTYSDNQPAVSIQVFEGERA

MTKDNNLLGTFDLSGIPPAPRGVPKIDVTFDLDANGILNVSAKEVSTGKSKNITIKN

DKGRLSQREIEKMLADAERYKEEDDRQRERIGSKNQLESYVFNVKQAVEEAGNKL

SAEDKKKALKECEACIKWLDSNQMAEKEEFEYKLKDLTKICSPIMTKLHRGGGSSG

GGGNDGPTIEEVD 

>TcasHsp4 

MPEENQNGDVETFAFQAEIAQLMSLIINTFYSNKEIFLRELISNSSDALDKIRYESLTN

PSRLDSGKELYIKIIPNKNDGTLTIIDTGIGMTKADLVNNLGTIAKSGTKAFMEALQA

GADISMIGQFGVGFYSAYLVADKVTVVSKNNDDEQYVWESSAGGSFTVTQDRGEP

LGRGTKIVLHMKEDQTEFLEEHKIKEIVKKHSQFIGYPIKLVVEKEREKELSDDEAE

EEKKEEEGEDKDKDKPKIEDVGEDEDEDTKKEDKKKKKTIKEKYTEDEELNKTKPI

WTRNADDISQEEYGEFYKSLTNDWEDHLAVKHFSVEGQLEFRALLFVPRRVPFDLF



ENKKRKNNIKLYVRRVFIMDNCEELIPEYLNFIKGVVDSEDLPLNISREMLQQNKIL

KVIRKNLVKKCLELFEELAEDKDGYKKFYEQFSKNIKLGIHEDSQNRAKLSELLRY

HTSASGDEACSLKDYVSRIKPNQKHIYYITGESKEQVANSSFVERVKKRGFEVVYM

TEPIDEYVVQQMKEFDGKTLVSVTKEGLELPEDEEEKKKREEDKAKFEGLCKVMK

SILDNKVEKVVVSNRLVESPCCIVTSQYGWTANMERIMKAQALRDTSTMGYMAA

KKHLEINPDHSIIENLRQKAEADKNDKAVKDLVILLFETALLSSGFTLDEPQVHASRI

YRMIKLGLGIDEEEAMITEDAQGGDAPSADAAESEDASRMEEVD 

>TcasHsp5 

INEPTAAAIAYGLDKKGAEQNILVYDLGGGTFDVSILTIDNGVFEVVATSGDTHLG

GEDFDQKVMDYFIKMVKQKHKKDIRADKKALQKLRREVEKAKRDLSSVHKTTLTI

ENLLADYDFSETLTRAKFEELNNDQFLKTLKPVKKVLEDADMTKDQIDEIVLVGGS

TRIPKIQQLIKDFFDGKELNRGINPDEA 

>TcasHsp6 

INEPTAAAIAYGLDKKAERERNVLIFDLGGGTFDVSLLTIEEGIFEVKATAGDTHLG

GEDFDNRLVEYCTQDFKKKHKADISGNPRALRRLRTQCERAKRTLSSATQASIEIDS

LFDGIDYSTTITRARFEDINMDYFKKCIDPVDKVLQDAKIGKSAVHEIVLVGGSTRIP

KVQQLITEYFNGKEPCRSINPDEA 

>TcasHsp7 

PEEISSMVLTKMKETAEAYLGSSIRDAVITVPAYFNDSQRQATKDAGAIAGLNVLRI

INEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGLFEVRATDTHLGGG

DFDNRLVNHLADEFKRKYRKDLNPRSLRRLRTAAERAKRTLSCTEATIEIDALFEGI

DFYTKISRARFEELCSDLFRGTLQPVEKALNDAKMDKGQIHDVVLVGGSTRIPKI 

>TcasHsp8 

MANLGRIALQRVFLSGRRHLTCAPIVFLRPIRKKTGAASFVRCTSTSPNASKASDEE

HHSIIKDTEQPKGEPTKHEFQAETRMLLDIVARSLYSDKEVFVRELISNASDALEKF

RYLTVSDREGLRDPNRVLEIHISTDKQARTLTIQDTGIGMSKEELIANLGVIARSGSK

AFIEQLKSKELTSDSSNNIIGQFGVGFYSVFMVADRVDVYTRSSMEDQGYKWSSDG

TGSYQIQDAEGVQCGTKIVLHLKTDCREFCDETTVENVINKYSNFIGSPIYLNGKKA

NIVQPVWLSEPKSVTVQQHNEFYRFISGSYDVPRYILHYKTDVPLSIHALLYFPEGK

PGLFEMSREVESGVALYTRKVLIKNKTDNILPKWLRFVKGVVDSEDIPLNLSRELLQ

NSALIRKLRDVLTSRVVKFLLDQLNKKPDEYEKFYADYGLFIKEGIITNPIQTEKEDC

AKLLLFESSTRNKAKKVSLSEYTERAKDSRTIFYLAAPSRSLAEASPYYESLKSKHQ

EVLFCYEPYDELVLMQLQQFKGFKLVSVEKDMRDDKAANDLSNLGEDSLKRSEV

NELSEWIKSKLSGKAVDVNATTRLENHPCVVTVEEMAAARHFIRTQSHQLSEDRR

YAILQPKFEINPRHPIIKKLHKLMTSDPHLAELLANQLFANSMVGAGLVEDPRVLLT

SINALLTKALEKH 

>TcasHsp9 

MSLLLLDPFKFFENGDSFELDFNVRGFKPEELSVKVTEDRFLVVEGKHGEKKDQDG

SISRHFIKKCVIPSGFDLGKIQSKLYPDGVLVVSVPRIEVKSRKIPVVRVKNEAPVVK

AKL 

>TcasHsp10 

MFYPVFSHDMRYFLRLWRPWRQFAAPNIESSVTFGRQKFQADLDVQYFKPEDITIK

VAEDNTVTVEGKQEHQEGENYVSRHFVRRFVLPEGHDMDKLESTLSTDGVLTITA

PRIAKEAEEGRTIPITRTGKAHKSGEN 



>TcasHsp11 

MSLLLFGDPFESPRHPYGRLLDRYFASLLNFDDFLPLETETRGHLRQRFQAPESDVR

LNKEKFQACLDVQQFKPEELTVKVSDNVVTVEGKHEEKEDEHGFISRHFVRRYVIP

EGHDLGKIESRLSSDGVLSITAPRITEGGQASRNIPVIRTGQPSQHVEYDKQEDKTEE 

>TcasHsp12 

MVKSPAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLLGDAA

KNQVAMNPSNTIFDAKRLIGRKFDDPKIQQDIKHWPFKVINDCGKPKIQVEHKGEIK

KFAPEEISSMVLTKMKETAEAYLGTSVRDAVITVPAYFNDSQRQATKDAGVIAGLN

VMRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVKATAG

DTHLGGEDFDNRLVNHLADEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSSTE

ASIEIDALFDGIDFYTKISRARFEEMNADLFRGTLQPVEKALTDAKMDKGMIHDIVL

VGGSTRIPKIQQLLQNYFNGKPLNLSINPDEAVAYGAAVQAAVLSGETDSKIQDVL

LVDVTPLSLGIETAGGVMTKIIERNARIPCKQTQTFTTYADNQPAVTIQVFEGERAM

TKDNNLLGTFDLTGIPPAPRGVPKIEVTFDLDANGILNVSAKDTSSGNSRNITIKNDK

GRLSQKDIDRMVAEAEQYKEEDEKQRQRIAARNQLEGYIFQLKQTISEQGSKLSEA

DKETVTRECDSCLQWLDANTLAEKEEYEDKQKQLSSICAPIMAKLYQQGGQGGMP

GAGGSCGQQAGGFGGQRQGGPTIEEVD 

>TcasHsp13 

MSGAAKRLIPLFDRVLIKKAEMVTKTKGGIVIPEKAQAKVLQGTVVAVGPGARNN

NGETVPLTVKVGDNVLLPEYGGTKVELEENQEYHLFRESDILAKLTQ 

>TcasHsp14 

MYRLPSTMRSVALSKANRLSQIQRWYAKDVRFGPEVRALMLQGVDVLADAVAVT

MGPKGRNVIIEQSWGSPKITKDGVTVAKGVELKDKFQNIGARLVQDVANNTNEEA

GDGTTTATVLARSIAKEGFENLGKGANPVEIRKGIMLAVEKITETLKTLSKPVTTPE

EICQVATISANGDQSVGNLIADAMKKVGKEGVITVKDGKTLHDELEVIEGFKFDRG

YISPYFVNTSKGAKVEYQDALILLSEKKISSVQSIVPALELANMQKKPLIIVAEDIDG

EALTTLVVNRLRIGLQVAAVKAPGFGDNRKATLQDMAIATGGIVFGDEANIVKLE

DVQLSDLGQVGEIVITKDDTLILKGKGKKDDISKRAEQIKDQIENTTSEYEKEKLQE

RLARLASGVALLKVGGSSEVEVNEKKDRVTDALNATRAAVEEGIVPGGGTALLRC

SGSLDGLKPGNNDQAIGIEIVKRALKVPCMTIAKNAGVDGATVVAKIEQQQGDYG

YDALNNEYVNMFERGIIDPTKVVRTALIDASGVASLLTTAEAVITEIPKEEPPIPSGG

MGGMGGMGGMGGMM 

>TcasHsp15 

MAKWGEGDPRWIVEERPDATNVNNWHWTEKNAGPWSVERIKELFKGVPVKTDL

ADIQFTEIDKCEGEASANNRKGKLIFFYEWDLSIKWTGKLKNGSKSYSGKVKIPNLS

EENDVSELDIKVSVKDSDEEGDKLKEIMLKSCKDVVRHQLTKYISSLKEEFSKGMIL

PKKDEVKPDAVKNLSSGFNKKISMTPVVSENNKQIGLKLDVTTINITQQFQCRAQEF

YDALTKIEMVTAFTRAHVKMDASKGGKFELFNGNIVGQFDELVPGKKIVQQWRY

KQWPEGHYSTVTFNINEKSDHTEVNVVQSGVPTGEAEVTKENWQRYYWDSMKR

AFGFGAFIV 

>TcasHsp16 

MAKWGEGDPRWIVEERPDATNVNNWHWTEKNAGPWSVERIKELFKGVPVKTDL

ADIQFTEIDKCEGEASANNRKGKLIFFYEWDLSIKWTGKLKNGSKSYSGKVKIPNLS

EENDVSELDIKVSVKDSDEEGDKLKEIMLKSCKDVVRHQLTKYISSLKEEFSKGMIL



PKKDEVKPDAVKNLSSGFNKKISMTPVVSENNKQIGLKLDVTTINITQQFQCRAQEF

YDALTKIEMVTAFTRAHVKMDASKGGKFELFNGNIVGQFDELVPGKKIVQQWRY

KQWPEGHYSTVTFNINEKSDHTEVNVVQSGVPTGEAEVTKENWQRYYWDSMKR

AFGFGAFIV 

>TcasHsp17 

MFKIFSIVLLAIAANCQLLRDEERPTRYVLPYSGLSGGEEPEAAEEKNYYKPNRRSE

RIPATSYQYDDAEEEYYRPQPQSRQKAESDSYSSRYQPSHKDYEEILKNNHLVRLR

VAAKKQSQPSQSQPQQPVEQYLKEVNPTTKTAYQRPLNYLRFNSQSALKQQEQSE

ETPLKQQSYRYLLQPEPQQQKSYQQYQYESQQDSIKPVQQKTPHFNLVAYQNALIA

QQKLLAAAENSQEENQSKSSLYVPQNVKKAKKQKTTPSRQSSQQYDYYPQVPPQR

PNYTPESPRYPQSLPSRNAYQKSEANYQVEDPLLYPEPKELEYQTQAPARSSKQRTT

RLPRRKPKYQTEEPEEYQPASDDQGFDYQPSSLKYQDEPTYRRPLPRPSKPAKYEEP

SEAKDDYLYQPLPKYQQNTPRRPQYSPEAGRYLSRQQYRDESKQLPQYQAADLAY

QPTAEVAVRQVGRGPSVSYRQTYPQYQYDRRQQIATPLPKTRYFNSLEYQNEEDSS

DYITQKMRPSTQYKYTRQSNTLKLAPVRSYEVEEASEETVIVPQYQKEQGKYRPEN

VIKKKGLHYPRRKKPTYLNGQMFREEVKKPRYYQLEDLVTQPSSKTTLRYSPNQPF

LIVVYDD 

>TcasHsp18 

MPEENQNGDVETFAFQAEIAQLMSLIINTFYSNKEIFLRELISNSSDALDKIRYESLTN

PSRLDSGKELYIKIIPNKNDGTLTIIDTGIGMTKADLVHNLGTIAKSGTKAFMEALQA

GADISMIGQFGVGFYSAYLVADKVTVVSKNNDDEQYVWESSAGGSFTVTQDRGEP

LGRGTKIVLHMKEDQTEFLEEHKIKEIVKKHSQFIGYPIKLVVEKEREKELSDDEAE

EEKKEEEGEDKDKDKPKIEDVGEDEDEDTKKEDKKKKKTIKEKYTEDEELNKTKPI

WTRNADDISQEEYGEFYKSLTNDWEDHLAVKHFSVEGQLEFRALLFVPRRVPFDLF

ENKKRKNNIKLYVRRVFIMDNCEELIPEYLNFIKGVVDSEDLPLNISREMLQQNKIL

KVIRKNLVKKCLELFEELAEDKDGYKKFYEQFSKNIKLGIHEDSQNRAKLSELLRY

HTSASGDEACSLKDYVSRIKPNQKHIYYITGESKEQVANSSFVERVKKRGFEVVYM

TEPIDEYVVQQMKEFDGKTLVSVTKEGLELPEDEEEKKKREEDKAKFEGLCKVMK

SILDNKVEKVVVSNRLVESPCCITMRRYGWTANMERIMKAQALRDTSTMGYMAA

KKHLEINPDPSILKNLRQKAEADKNDKAVKDLVILLFETALLSSGFTLDEPQVHASR

IYRMIKLGLGIDEEEAMITEDAQGGDAPSADAAESEDASRMEEVD 

>TcasHsp19 

MVKSPAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLLGDAA

KNQVAMNPSNTIFDAKRLIGRKFDDPKIQQDIKHWPFKVINDCGKPKIQVEHKGEIK

KFAPEEISSMVLTKMKETAEAYLGTSVRDAVITVPAYFNDSQRQATKDAGVIAGLN

VMRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVKATAG

DTHLGGEDFDNRLVNHLADEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSSTE

ASIEIDALFDGIDFYTKISRARFEEMNADLFRGTLQPVEKALTDAKMDKGMIHDIVL

VGGSTRIPKIQQLLQNYFNGKPLNLSINPDEAVAYGAAVQAAVLSGETDSKIQDVL

LVDVTPLSLGIETAGGVMTKIIERNARIPCKQTQTFTTYADNQPAVTIQVFEGERAM

TKDNNLLGTFDLTGIPPAPRGVPKIEVTFDLDANGILNVSAKDTSSGNSRNITIKNDK

GRLSQKDIDRMVAEAEQYKEEDEKQRQRIAARTQLEGYIFQLKQTISEQGSKLSEA

DKETVTRECDSCLQWLDANTLAEKEEYEDKQKQLSSICAPIMAKLYQQGGQGGMP

GAGGSCGQQAGGFGGQRQGGPTIEEVD 



>TcasHsp20 

MVLTKTKETAEAYLGSSIRDAVITVPAYFNDSQRQATKDAGAIAGLNVLRIINEPTA

AALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGLFEVRATDTHLGGGDFDNR

LVNHLADEFKRKYRKDLNPRSLRRLRTAAERAKRTLSCTEATIEIDALFEGIDFYTK

ISRARFEELCSDLFRGTLQPVEKALNDAKTDKGQIHDVVLVGGSTRIPKI 

>TcasHsp21 

MKQLIVLAINLLLLIGYTRADESIGEGTVEKVDLDLGASREGSRTDDEVVKREEEAI

KLDGLNVAQLKELRDKAEKFTFQTEVNRMMKLIINSLYRNKEIFLRELISNASDAL

DKIRLLSLTDKNVLDSNPELNIRIKADKEAGMLHITDTGIGMTKQDLVNNLGTIAKS

GTAEFLSKMQDASTAQDMNDMIGQFGVGFYSAFLVADKVVVTTKHNDDKQYIWE

SDSSSFSIVDDPRGDSLKRGTTVSLQLKPEAKDFLEHDTVRSLVKKYSQFINFPIYM

WTSHTEQVEEPIEEDEKSEEKEKPDTEDEAAVEEEKEEEKPKTKKVDKTVWDWEL

LNDSKPIWTKKPSEVDDKEYDEFYKSLTKDSKQPLAKVHFIAEGEVTFKALLYVPE

VQPSESFNRYGTKTDNIKLYVRRVFITDEFNDMIPSYLSFVRGVVDSDDLPLNVSRE

TLQQHKLIKVIKKKLVRKVLDMLKKISEEDYEKFWKEYSTNIKLGTIEDPANRTRL

AKLLQFHSSNSDKMTSLADYVKRMKPKQERIFYIAGSSKDEVQKSPFVERLLRKGY

EVLYLVEAVDEYAISAIPEFEGKKFQNVAKEGFSLTESEGGKEQLEQLKTTFEPLTK

WLSDEALKDHVAKATVSERLSDSPCALVASMFGWTGNMERLAISNAHQKSDDPQ

RSYYLNQKKTLEINPRHPLMRELLKRVNDDPSDPTAKDMALMLFRTATLRSGYML

RETADFAQSIEAMMRKTLGVPLDEGVEEEEDLPEDGIPEEESEEIKDDDGDHDEL 

>AplaHsp1 

MAKWGEGDPRWIVEERPDATNVNNWHWTEKNASNWSQERIKNLFTDATVTSDL

ADLKIKEVEKCEGEAYANNRKGKLIFFYEWNLVLKWEGKLKEGTGTKHKGKVTV

PNLSEENDVSELDIQISVKDNEEEGEVLKEIMQSVGKEFVKEKLGNYITSLKEEFSK

GMILPRKDEVVNKNDINNLSCGFDKKINMQSNASKKDSKKEVGLKIDTSTLKLTQK

FQCRASEFYDAMTRIEMVSSFTRGPVKLEPVKGGKFELFGGNISGHFDKLEPPTKIQ

QQWRYKAWPEGHYSTVEITIDEKEDHTEVRLVQTGVPRGELEKIRENWERYYWTP

IKQVFGFGAFITDSGF 

>AplaHsp2 

MPFLTFNPLRNYRLWYKLFHSAIRPKIFDPLALTSRTTQFIPSTIYLMKNQQGREVST

EKITTQGRDVTITVDVTKFKFEELNVILSGNVIIVEGLHEEKIDDQKSAFTYFMKQFL

LSDDHDLDKVKPIYAKNGTLRILAPKRGEAGQELTVQTIKLGPPKILKIEKE 

>AplaHsp3 

MLGFTRYARLVYLPKLCRCLSAAQIQNAAFHRVPNNSKVLANISSFRLYTTQTQTA

GNNQPQSKETEKLIGSASKHEFQAETKMLLDIVARSLYSEKEVFLRELISNASDALE

KFRYNLLTKPDKEPIHEPDRPLEIHIKTDKQNRTLIIQDTGIGMTRDALISNLGIIARS

GSKAFLEQVQGKSSPENASKIIGQFGVGFYSAFMVADKVDVYTKAANESNGYKWS

SDGSGSYEVQLAEGVNYGTKIVITLKPECREYADEEVVKKVIQKYSNFVGHPIYLN

GNVVNTVEAIWLKDQKNVTKQQHHEFYRYISNSYDLPRFILHYHADVPLSIHALLY

FPEGKPGLFEMSRETHSGVALYTRKVLIKSQTDNIVPKWLRFLKGVVDSEDLPLNL

SRELLQNSTLINKLRDVLTGRVIKFLQEQSKKATDEYLKFYTDYGIFLKEGIITNQNQ

SEKEEIAKLLRFESSHKDANVKVGFEDYVSGIKESQKIIYYLAAPSRALAEASPYYES

LKQKQYEVLFCYEPYDELVLMQLQQFKGYRLISVEKDMRDDKAASDLTNLGEDSL

RRSEINDLTSWLKGVLKDKAANVNATTRLQNHPCVITVEEMAAARHFIKTQSHQID



EQRRFALLQPQLEINPKHPLIKKMYRLMQDDPPLGELLAKQLFANAMVGAGLVDD

PRMLLTSINELLERALTKH 

>AplaHsp4 

MAIATGGIVFGDEANVVKLEDVQLADLGQVGEVLITKDDTLLLKGKGKKEEVDKR

ADQIRDQIETSTLIGLQDQKGG 

>AplaHsp5 

FHDNNLLGTFDLTGIPPAPRGVPKIEVTFDMDANGILNVSAKDTSSGNSKNITIKND

KGRLSQKDIDRMVSEAEKYRL 

>AplaHsp6 

MVKVPAIGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVALNPSNTVFDAKRLIGRKYDDPKIQEDLKHWPFKVVNVGGKPKIEVEYKGET

KRFAPEEISSMVLTKMKETAEAYLGGPVRDAVITVPAYFNDSQRQATKDAGVIAGL

NVLRIINEPTAAALAYGLDKNLKGEKNVLIFDLGGGTFDVSILTIDEGSLFEVKATA

GDTHLGGEDFDNRLVNHFVEEFKRKYKKDLRTNIRAIRRLRTAAERAKRTLSSSTE

ATIEIDALFDGIDFYTKISRARFEELCSDLFRSTLHPVEKALADAKMDKSMIHDVVL

VGGSTRIPKIQNLLQNFFCGKQLNLSINPDEAVAYGAAVQAAVLTGDTSDKIQDVL

LVDVAPLSLGIETAGGVMTKIVERNSRIPCKQTQTFTTYSDNQPAVTIQVFEGERAM

TKDNNLLGTFDLTGIPPAPRGVPKIEVTFDMDANGILNVSAKDTSSGNSKNITIKND

KGRLSQKDIDRMVSEAEKYREEDEKQREKITARNQLESYIFNIKQAVSDCGDKIGP

DDKATVERECDSCLKWLDSNTLAEKEEYEDKQKQLTQICSPIMARLHGAGQQQPG

GNPYGGGMPGGSCGQQAGGFNNRNQGPTIEEVD 

>AplaHsp7 

MYRLPVHLNGVARQQAKQLMQLQRWYAKDVRFGPEVRALMLQGVDILADAVA

VTMGPKGRNVIIEQSWGSPKITKDGVTVAKGVELKDKFQNIGARLVQDVANNTNE

EAGDGTTTATVLARSIAKEGFENLGKGANPVEIRKGIMIAVEQITATLKQLSRPVTT

PEEVAQVATISANGDKKIGDLISDAMKRVGKDGVITVKDGKTLNDELEVIEGMKFD

RGYVSPYFVNTTKGAKVEYQDALILFSEKKISSVQSIVPVLELANAQRKPLIIIAEDID

GEALSTLVVNRLRIGLQVAAVKAPGFGDNRKATLVDMAIATGGIVFGDEANVVKL

EDVQLADLGQVGEVLITKDDTLLLKGKGKKEEVDKRADQIRDQIETTTSEYEKEKL

QERLARLSAGVAVLKVGGSSEVEVNEKKDRVNDALNATRAAVAEGIVPGGGTAL

LRCISALEQLKPSNQDQTIGIEIVRKALRVPCMTIAKNAGKDGSLVVAKVEQNSGD

YGYDALNDEYVNMFERGIIDPTKVVRTAVTDASGVASLLTTAEAVITEIPKEEPPLP

GGAGGMGGMGGMGGMM 

>AplaHsp8 

MYRLPVHLNGVARQQAKQLMQLQRWYAKDVRFGPEVRALMLQGVDILADAVA

VTMGPKGRNVIIEQSWGSPKITKDGVTVAKGVELKDKFQNIGARLVQDVANNTNE

EAGDGTTTATVLARSIAKEGFENLGKGANPVEIRKGIMIAVEQITATLKQLSRPVTT

PEEVAQVATISANGDKKIGDLISDAMKRVGKDGVITVKDGKTLNDELEVIEGMKFD

RGYVSPYFVNTTKGAKVEYQDALILFSEKKISSVQSIVPVLELANAQRKPLIIIAEDID

GEALSTLVVNRLRIGLQVAAVKAPGFGDNRKATLVDMAIATGGIVFGDEANVVKL

EDVQLADLGQVGEVLITKDDTLLLKGKGKKEEVDKRADQIRDQIETTTSEYEKEKL

QERLARLSAGVAVLKVGGSSEVEVNEKKDRVNDALNATRAAVAEGIVPGGGTAL

LRCISALEQLKPSNQDQTIGIEIVRKALRVPCMTIAKNAGKDGSLVVAKVEQNSGD

YGYDALNDEYVNMFERGIIDPTKVVRTAVTDASGVASLLTTAEAVITEIPKEEPPLP



GGAGGMGGMGGMGGMM 

>AplaHsp9 

MPEEQDVETFAFQAEIAQLMSLIINTFYSNKEIFLRELISNSSDALDKIRYESLTDPSK

LNSGKELYIKIIPNKSEGTLTIIDTGIGMTKADLVNNLGTIAKSGTKAFMEALQAGA

DISMIGQFGVGFYSAYLVADKVTVVSKHNDDEQYIWESSAGGSFTIRPDHGEPLGR

GTKLVLHIKEDQTEFLEEHKIKEIVKKHSQFIGYPIKLQVEKEREKELSDDEMEEEK

KEEEEKKEEDKPKVEDVGEDEEEDTDKEKKKKKKTIKEKYTEDEELNKTKPIWTR

NPDDISQEEYGEFYKSLTNDWEDHLAVKHFSVEGQLEFRALLFVPRRAPFDLFENR

KRKNNIKLYVRRVFIMDNCEELIPEYLNFVRGVVDSEDLPLNISREMLQQNKILKVI

RKNLVKKCLELFEELAEDKDNYKKYYEQFSKNLKLGIHEDTQNRAKLADLLRYHT

SASGDEACSLKEYVSRMKPNQKQIYYITGESKDQVANSAFVERVKKRGFEVVYMT

EPIDEYVVQQLKEYDGKQLVSVTKEGLELPEDEEEKKKREEAKAKFEGLCKVMKSI

LDNKVEKVVVSNRLVDSPCCIVTSQYGWTANMERIMKAQALRDTSTMGYMAAK

KHLEINPDHPIIENLRQKAEADKNDKAVKDLVILLFETALLSSGFTLDEPQVHASRIY

RMIKLGLGIDEEEPMSTEETAEGADVPVPTEGESEDASRMEEVD 

>AplaHsp10 

MPEEQAEVETFAFQAEIAQLMSLIINTFYSNKEIFLRELISNSSDALDKIRYESLTDPS

KLNSGKELYIKIIPNKSEGTLTIIDTGIGMTKADLVNNLGTIAKSGTKAFMEALQAG

ADISMIGQFGVGFYSAYLVADKVTVVSKHNDDEQYIWESSAGGSFTIRPDHGEPLG

RGTKIILHIKEDQTEFLEEHKIKDIVKKHSQFIGYPIKLQVEKEREKELSDDEMEEEK

KEGEEDKKEEEDKPKVEDVGEDEEEDTDKEKKKKKKTIKEKYTEDEELNKTKPIW

TRNPDDISQEEYGEFYKSLTNDWEDHLAVKHFSVEGQLEFRALLFVPRRAPFDLFE

NRKRKNNIKLYVRRVFIMDNCEELIPEYLNFIRGVVDSEDLPLNISREMLQQNKILK

VIRKNLVKKCLELFEELAEDKENYKKFYEQFSKNLKLGIHEDSQNRSKLADLLRYH

TSASGDEACSLKEYVSRIKQNQKQIYYITGENKEQVANSAFVERVKKRGFEVVYM

TEPIDEYVVQQLKEYDGKQLVSVTKEGLELPEDEEEKKKREEAKAKFEGLCKVMK

SILDNKVEKVVVSNRLVESPCCIVTSQYGWTANMERIMKAQALRDTSTMGYMAA

KKHLEINPDHPIIENLRQKAEADKNDKAVKDLVILLFETALLSSGFTLDEPQVHASRI

YRMIKLGLGIDEEEPMITEEASAAGDVPAPVGDSEDASRMEEVD 

>AplaHsp11 

MLGFTRYARLVYLPKLCRCLSAAQIQNAAFHRVPNNSKVLANISSFRLYTTQTQTA

GNNQPQSKETEKLIGSASKHEFQAETKMLLDIVARSLYSEKEVFLRELISNASDALE

KFRYNLLTKPDKEPIHEPDRPLEIHIKTDKQNRTLIIQDTGIGMTRDALISNLGIIARS

GSKAFLEQVQGKSSPENASKIIGQFGVGFYSAFMVADKVDVYTKAANESNGYKWS

SDGSGSYEVQLAEGVNYGTKIVITLKPECREYADEEVVKKVIQKYSNFVGHPIYLN

GNVVNTVEAIWLKDQKNVTKQQHHEFYRYISNSYDLPRFILHYHADVPLSIHALLY

FPEGKPGLFEMSRETHSGVALYTRKVLIKSQTDNIVPKWLRFLKGVVDSEDLPLNL

SRELLQNSTLINKLRDVLTGRVIKFLQEQSKKATDEYLKFYTDYGIFLKEGIITNQNQ

SEKEEIAKLLRFESSHKDANVKVGFEDYVSGIKESQKIIYYLAAPSRALAEASPYYES

LKQKQYEVLFCYEPYDELVLMQLQQFKGYRLISVEKDMRDDKAASDLTNLGEDSL

RRSEINDLTSWLKGVLKDKAANVNATTRLQNHPCVITVEEMAAARHFIKTQSHQID

EQRRFALLQPQLEINPKHPLIKKMYRLMQDDPPLGELLAKQLFANAMVGAGLVDD

PRMLLTSINELLERALTKH 

>AplaHsp12 



MLGFTRYARLVYLPKLCRCLSAAQIQNAAFHRVPNNSKVLANISSFRLYTTQTQTA

GNNQPQSKETEKLIGSASKHEFQAETKMLLDIVARSLYSEKEVFLRELISNASDALE

KFRYNLLTKPDKEPIHEPDRPLEIHIKTDKQNRTLIIQDTGIGMTRDALISNLGIIARS

GSKAFLEQVQGKSSPENASKIIGQFGVGFYSAFMVADKVDVYTKAANESNGYKWS

SDGSGSYEVQLAEGVNYGTKIVITLKPECREYADEEVVKKVIQKYSNFVGHPIYLN

GNVVNTVEAIWLKDQKNVTKQQHHEFYRYISNSYDLPRFILHYHADVPLSIHALLY

FPEGKPGLFEMSRETHSGVALYTRKVLIKSQTDNIVPKWLRFLKGVVDSEDLPLNL

SRELLQNSTLINKLRDVLTGRVIKFLQEQSKKATDEYLKFYTDYGIFLKEGIITNQNQ

SEKEEIAKLLRFESSHKDANVKVGFEDYVSGIKESQKIIYYLAAPSRALAEASPYYES

LKQKQYEVLFCYEPYDELVLMQLQQFKGYRLISVEKDMRDDKAASDLTNLGEDSL

RRSEINDLTSWLKGVLKDKAANVNATTRLQNHPCVITVEEMAAARHFIKTQSHQID

EQRRFALLQPQLEINPKHPLIKKMYRLMQDDPPLGELLAKQLFANAMVGAGLVDD

PRMLLTSINELLERALTKH 

>AplaHsp13 

MLGFTRYARLVYLPKLCRCLSAAQIQNAAFHRVPNNSKVLANISSFRLYTTQTQTA

GNNQPQSKETEKLIGSASKHEFQAETKMLLDIVARSLYSEKEVFLRELISNASDALE

KFRYNLLTKPDKEPIHEPDRPLEIHIKTDKQNRTLIIQDTGIGMTRDALISNLGIIARS

GSKAFLEQVQGKSSPENASKIIGQFGVGFYSAFMVADKVDVYTKAANESNGYKWS

SDGSGSYEVQLAEGVNYGTKIVITLKPECREYADEEVVKKVIQKYSNFVGHPIYLN

GNVVNTVEAIWLKDQKNVTKQQHHEFYRYISNSYDLPRFILHYHADVPLSIHALLY

FPEGKPGLFEMSRETHSGVALYTRKVLIKSQTDNIVPKWLRFLKGVVDSEDLPLNL

SRELLQNSTLINKLRDVLTGRVIKFLQEQSKKATDEYLKFYTDYGIFLKEGIITNQNQ

SEKEEIAKLLRFESSHKDANVKVGFEDYVSGIKESQKIIYYLAAPSRALAEASPYYES

LKQKQYEVLFCYEPYDELVLMQLQQFKGYRLISVEKDMRDDKAASDLTNLGEDSL

RRSEINDLTSWLKGVLKDKAANVNATTRLQNHPCVITVEEMAAARHFIKTQSHQID

EQRRFALLQPQLEINPKHPLIKKMYRLMQDDPPLGELLAKQLFANAMVGAGLVDD

PRMLLTSINELLERALTKH 

>AplaHsp14 

MSLIPWHTTAPSRALDPYFGLRLDDDDLLAPLTLAPWETRAPWHRRWPLRSYYNW

ESLLPTDTGSTIKEDKDRFQLDIDVQHFKPEEIKVTSSGNTLTVEGKHEEKPDEHGYI

SRHFVRRYALPEDHDLSQVQSHLSSDGVLTIIAPKVPDDGNAARSIPIQHTGKPKRAI

SFK 

>AplaHsp15 

MSLIPWHTTAPSRALDPYFGLRLDDDDLLAPLTLAPWETRAPWHRRWPLRSYYNW

ESLLPTDTGSTIKEDKDRFQLDIDVQHFKPEEIKVTSSGNTLTVEGKHEEKPDEHGYI

SRHFVRRYALPEDHDLSQVQSHLSSDGVLTIIAPKVPDDGNAARSIPIQHTGKPKRAI

SFK 

>AplaHsp16 

MAAQAIKRLIPLFDRVLIKKAEAASKTKGGIVLPDKAQGKVLRGTVIAVGQGSRNQ

NGQFMTPSVQVGDQVLLPEYGGTKVEIEENSEYHLYRESDILAKVE 

>AplaHsp17 

MAAQAERAAQAIKRLIPLFDRVLIKKAEAASKTKGGIVLPDKAQGKVLRGTVIAVG

QGSRNQNGQFMTPSVQVGDQVLLPEYGGTKVEIEENSEYHLYRESDILAKVE 

>AplaHsp18 



VIENSEGSRTTPSVVAFTKDGERLVGVPAKRQAVTNAKNTLYATKRLIGRRFEDAE

VQKDMKTVSYKIVKASNGDAWVEANGKVYSPSQIGAFVLTKMKETAEGYLGHSV

KNAVITVPAYFNDSQRQATKDAGQIAGLNVLRVINEPTAAALAYGMDKVEDKLV

AGYDLGGGTFDVSILEIQKGVFEVKSTNGDTFLGGEDFDNALVNYLATEFKKDQG

VDVSKDVMAMQRLKEAAEKAKIELSSSLQTEINLPYLTMDSSGPKHMNLKLTRSK

FESLVSDLIKRTVEPCKKAMKDADVKPSDIGEVILVGGMSRMPKVQELVQEIFGKA

PSKSVNPDEAVAVGAAIQGGVLSGNVTEVLLLDVTPLSLGIETLGGVMTKLINRNT

TIPTKKSQVFSTAADGQTQVEIKVYQGEREMAKSNKCLGQFSLVGIPPAPRGIPQIE

VTFDIDANGIVNVSARDKGTGKEQQIVIQSSGGLNKDEIENLIRDAEKYAEADKKK

KEVIEMVNQAEGIIHDTESKMEEFKDQLPAEECKQIKEKIESTRNLLSKKDDEDANI

ETIRTSVNELQQASL 

>AglaHsp1 

AKRTLSSSTEASLEIDALFDGLDFYTKISRARFEELNADLFKGTLQPVEKALNDAGM

SKSDVHDVVLVGGSTRIPKIQSLLQNYFNGKSLNLSINPDEAVAYGAAVQAAILSG

DTSSKIQDVLLVDVTPLSLGIETAGGVMSKIIDRNSRIPCKQTQTFTTYSDNQPAVTI

QVFEGERAMTRDNNLL 

>AglaHsp2 

MWMHYASQNWTDAEDLQSAVKRLMNELDYVAIDCLHASNYDMNYCFSEEKIKQ

LEEDYEKYRRGIMLAVETITETLKTLSKPVTTPEEICQVAAISANGDSSIGNLIADAM

KKVGREGVITVKDGKTLNDELEIIEGMKFDRGYISPYFVNTTKGAKVEYQDALVLF

SEKKISSVQSIVPALELANAQRKPLIIIAEDVDGEALTTLVVNRLRIGLQVASVKAPG

FGDNRKATLTDMAIATGGIVFGDDANIVKLEDVKLSDLGQIGEIVITKDDTLLLKGK

GKKEDIDRRAEQIRDQIETTTSEYEKEKLQERLARLASGVAVLKVGGSSEVEVNEK

KDRVTDALNATRAAVEEGIVAGGGTALLRCTKSLDTLKPANKDQAIGIEIVKRALK

VPCMTIAKNAGVDGASVVAKVEQQEGDYGYDALNNEYVNMFERGIIDPTKVVRT

AIVDASGVASLLTTAEAVITEIPKEEPPIPTGGMGGMGGMGGMGGMM 

>AglaHsp3 

MQHQQQEHPLHQQQQVQQLQQEQQLQQQQQQQEQQVNQEQLSYDEIILEGEHPV

LYNLIKE 

>AglaHsp4 

MSAAAKRLIPLFDRILIKKFEAVTQTKGGIVIPEKAQGKVLQGTVVAVGPGARLQD

GTFAPVAVKVGEKVLLPEYGGTKVELEENTEYHLFRESDILAKVE 

>AglaHsp5 

MNRKLFSLCTFYKNYRFGAITRNNYKNVHSNINLKLKPPINYTRYSTHEHNIATYEE

IREIGREKSKKVLLIDVREPEELLETGVLPSSINIPLGNLESVLRDMSNEEFLKKYGRE

KPNEHFPLIFSCKLGKRSATACEICQRLGFKNIKNYAGGWTGWSERNYAE 

>AglaHsp6 

MNRKLFSLCTFYKNYRFGAITRNNYKNVHSNINLKLKPPINYTRYSTHEHNIATYEE

IREIGREKSKKVLLIDVREPEELLETGVLPSSINIPLGNLESVLRDMSNEEFLKKYGRE

KPNEHFPLIFSCKLGKRSATACEICQRLGFKNFFLFSIKNYAGGWTGWSERNYAE 

>AglaHsp7 

MNRKLFSLCTFYKNYRFGAITRNNYKNVHSNINLKLKPPINYTRYSTHEHNIATYEE

IREIGREKSKKVLLIDVREPEELLETGVLPSSINIPLGNLESVLRDMSNEEFLKKYGRE

KPNEHFPLIFSCKLGKRSATACEICQRLGFKNFFLFSIKNYAGGWTGWSERNYAE 



>AglaHsp8 

MNRKLFSLCTFYKNYRFGAITRNNYKNVHSNINLKLKPPINYTRYSTHEHNIATYEE

IREIGREKSKKVLLIDVREPEELLETGVLPSSINIPLGNLESVLRDMSNEEFLKKYGRE

KPNEHFPLIFSCKLGKRSATACEICQRLGFKNFFLFSIKNYAGGWTGWSERNYAE 

>AglaHsp9 

MNRKLFSLCTFYKNYRFGAITRNNYKNVHSNINLKLKPPINYTRYSTHEHNIATYEE

IREIGREKSKKVLLIDVREPEELLETGVLPSSINIPLGNLESVLRDMSNEEFLKKYGRE

KPNEHFPLIFSCKLGKRSATACEICQRLGFKNIKNYAGGWTGWSERNYADLNIHVT

CDSIEENKDNERKSTLISDERYKTVSLKK 

>AglaHsp10 

MNRKLFSLCTFYKNYRFGAITRNNYKNVHSNINLKLKPPINYTRYSTHEHNIATYEE

IREIGREKSKKVLLIDVREPEELLETGVLPSSINIPLGNLESVLRDMSNEEFLKKYGRE

KPNEHFPLIFSCKLGKRSATACEICQRLGFKNFFLFSIKNYAGGWTGWSERNYADL

NIHVTCDSIEENKDNERKSTLISDERYKTVSLKK 

>AglaHsp11 

MVKAPAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLLGDAA

KNQVAMNPSNTVFDAKRLIGRKYDDPKIQQDFKHWPFKVVGDGGKPKIQVEYKG

EIKKFAPEEISSMVLTKMKEIAEAYLGTDVKDAVITVPAYFNDSQRQATKDAGAIA

GLNVLRIINEPTAAALAYGLDKNLKGEKNVLIFDLGGGTFDVSILTIDEGSLFEVKA

TAGDTHLGGEDFDNRMVNHFADEFKRKFKKDMRSNPRALRRLRTAAERAKRTLS

SSTEATVEIDALFEGIDFYTKISRARFEELCSDLFRGTLQPVEKALNDAKMDKGQIH

DVVLVGGSTRIPKIQQLLQNFFNGKSLNLSINPDEAVAYGAAVQAAVLTGSTDSKI

QDVLLVDVAPLSLGIETAGGVMTKIIERNSRIPCKQTQTFTTYADNQPAVTIQVFEG

ERAMTKDNNLLGTFDLTGIPPAPRGVPKIEVTFDMDANGILNVSAKDTSSGNQRNI

TIKNDKGRLSQKDIDRMVEEAEQYKEEDEKQRQRVSARNQLEAYIFQVKQAAQDC

GDKLSSEDKSTVERECEAALRWLDSNTLAEKEEYEDKQKEFTRTCSPIMSKLYGGG

AASGGMPGGMPGGMPGGMPGGMPSGGNGGSGGPTIEEVD 

>AglaHsp12 

MVKAPAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLLGDAA

KNQVAMNPSNTVFDAKRLIGRKYDDPKIQQDFKHWPFKVVGDGGKPKIQVEYKG

EIKKFAPEEISSMVLTKMKEIAEAYLGTDVKDAVITVPAYFNDSQRQATKDAGAIA

GLNVLRIINEPTAAALAYGLDKNLKGEKNVLIFDLGGGTFDVSILTIDEGSLFEVKA

TAGDTHLGGEDFDNRMVNHFADEFKRKFKKDMRSNPRALRRLRTAAERAKRTLS

SSTEATVEIDALFEGIDFYTKISRARFEELCSDLFRGTLQPVEKALNDAKMDKGQIH

DVVLVGGSTRIPKIQQLLQNFFNGKSLNLSINPDEAVAYGAAVQAAVLTGSTDSKI

QDVLLVDVAPLSLGIETAGGVMTKIIERNSRIPCKQTQTFTTYADNQPAVTIQVFEG

ERAMTKDNNLLGTFDLTGIPPAPRGVPKIEVTFDMDANGILNVSAKDTSSGNQRNI

TIKNDKGRLSQKDIDRMVEEAEQYKEEDEKQRQRVSARNQLEAYIFQVKQAAQDC

GDKLSSEDKSTVERECEAALRWLDSNTLAEKEEYEDKQKEFTRTCSPIMSKLYGGG

AASGGMPGGMPGGMPGGMPGGMPSGGNGGSGGPTIEEVD 

>AglaHsp13 

MVKTPAVGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYVAFTDTERLIGDAA

KNQVAMNPSNTVFDAKRLIGRRYDDPKIQQDLKHWPFKVVSDGGKPKIQVEFKGE

IKRFAPEEVSSMVLTKMKETAGAYLGQDVKDAVITVPAYFNDSQRQATKDAGMIA



GINVLRIINEPTAAALAYGLDKNLKGEKNVLIFDLGGGTFDVSILTIDEGSLFEVKAT

AGDTHLGGEDFDNRLVNHFVDEFKRKFKKDISKNPRALRRLRTAAERAKRTLSSST

EASLEIDALFDGLDFYTKISRARFEELNADLFKGTLQPVEKALNDAGMSKSDVHDV

VLVGGSTRIPKIQSLLQNYFNGKSLNLSINPDEAVAYGAAVQAAILSGDTSSKIQDV

LLVDVTPLSLGIETAGGVMSKIIDRNSRIPCKQTQTFTTYSDNQPAVTIQVFEGERA

MTRDNNLLGTFDLSGIPPAPRGIPKIDVTFDLDANGILNVSALENSTGNSKKITINND

KGRLSQKDIERMLAEAERYKEEDDRQRERVASKNSLESYVFSVKQAVEDCGNKLS

NEDKMKVQKECDNCIKWLDSNQTAEKDEFEYKLKEMTRTCGPIMTKLHRGGGQK

SGDDGPTIEEVD 

>AglaHsp14 

MVLGAVGPHVPIQQQEQQQQQQQQQQQQQANREKEEYYEEFLEGRRWKKDGKE

EQTEVCELFNETPISELVRTGRLQWLGHLERMGNERIVKTIANKMPDNKKRKGRPR

RTWMEAIMQDLKDKNVVNWREKAKDRTRWKKTLKLWP 

>AglaHsp15 

MSTLRRLSTLIPLRHLISNYGRNKICRNVNLAQNIYKNSASVSLLRLHSTEASPKEDD

YHNIIKDTEKPIGDSTKHEFQAETRMLLDIVARSLYSDKEVFIRELISNASDALEKFR

YLTILGEEQAAKVKDVDRPLEIHISTDKNNRTLTIQDTGIGMTKEELISNLGVIAKSG

SKAFIEEMKSKQSTGDNSIIGQFGVGFYSSFMVADKVDVYSRAVGEEQGYKWTSD

GTGTYEIQPAEGVQSGTKIVLHLKLDCREFADDDTIKNIINKYSNFVGSPLYLNGKK

ANIVQPLWLADPKSVTVQQHNEFYRFISGSYDVPRYTLHYKTDVPLSIRALLYFPEG

KPGLFEMSRETESGVALYSKKVLIKNRADNILPKWLRFVKGVVDSEDIPLNLSRELL

QNSSLIKKLRDVLTSKIVKFLQDQLKKNQQDYEKFYQEYGLFIKEGIVTNYNQLEK

EEAAHLLLFESSRLESGKKITLTDYISRATENKTIFYLAAPSRALAESSPYYESLKNK

EQEVLFCYEPYDELVLMQLQQIKGYRLVSVEKDLRDDKAANDLSNLGEDSLKRSEI

NELSSWIKDKLSGKVASVNATTRLENHPCVITVEEMAAARHFIRMQSHGLSDDRR

YAILQPQFEINPRHPIIKKLHKLMTSDPELAELLAKQLFANSMVGAGLVEDPRVLLT

SMNDLLAKALDKH 

>AglaHsp16 

MSTGLNRDIPIKLGDFSVIDTEFSSIRERFDAEMRKMEEEMSRFRSELMNRESNNFF

RSTTSTTTQSSTGSDIAQRAPSGDVRTWYDDLNSPLIQEQGDSKCLKLRFDVSQYAP

EEIVVKTVDNKLLVHAKHEEKTESKSVYREYNREFLLPKGTNPEHIKSSLSKDGVL

TVEAPLPAITSGEKLIPIQH 

>AglaHsp17 

MSTGLNRDIPIKLGDFSVIDTEFSSIRERFDAEMRKMEEEMSRFRSELMNRESNNFF

RSTTRSYECETVSGGNKSSKTSTTTQSSTGSDIAQRAPSGDVRTWYDDLNSPLIQEQ

GDSKCLKLRFDVSQYAPEEIVVKTVDNKLLVHAKHEEKTESKSVYREYNREFLLPK

GTNPEHIKSSLSKDGVLTVEAPLPAITSGEKLIPIQH 

>AglaHsp18 

MASSIPKVATKVKRVFPLFNRVLIKRDDPATQSKGGIVLPENQKTRVLRGTVVAVG

PGQRNDNGQKIPMTVKPGDYVILPDYGGARIEMDGEHYFMFRENDILAKLQES 

>AglaHsp19 

MTNKDKIVTFDDMKILENKDDVLIIDVREPSEIQKTGKIGGSINIPLNELEKALKNIN

EDEFKGKYGKPKPIESFPLIFSCMLGGRAAKALALAEKLGFNDVRYYKGSWKEWE

EKLKQN 



>AglaHsp20 

MFRLPTTVRNLALRKVHQIGQVERWYAKDVRFGPEVRALMLQGVDILADAVAVT

MGPKGRNVIIEQSWGSPKITKDGVTVAKGVELKDKFQNIGARLVQDVANNTNEEA

GDGTTTATVLARSIAKEGFENLGKGANPIEIRK 

>AglaHsp21 

MVAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLLGDAAKNQ

VAMNPSNTVFDAKRLIGRKYDDSKIQQDLKHWPFKVVDDCGKPKIQVMYKGEKK

TFAPEEVSSMVLTKMKETAEAYLGSPVKDAVVTVPAYFNDSQRQATKDAGVIAGL

NVLRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRSTAG

DTHLGGEDFDNRLVNHLADEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSSTE

ASIEIDALYEGIDFYTKVSRARFEELCSDLFRGTLQPVEKALMDAKMDKGQIHDVV

LVGGSTRIPKIQQLLQHYFNGKPLNLSINPDEAVAYGAAVQAAVLTGETDSKIQDV

LLVDVTPLSLGIETAGGVMTKIIERNARIPCKQTQVFTTYADNQPAVTVQVFEGERA

MTKDNNLLGTFDLTGIPLAPRGVPKIEVTFDLDANGILNVSAKDTGSGKSTNITIKN

NKGRLSQQDIDRMVFEAERYKEEDERQRERISARNQLEGYIFQVKQAISDCADKLS

AEDKAKIESECDDCLRWLDGNSLAEKEEYEEKRKHLTSVCSPIMAKLYQNGPQNG

QFGSGTASGMPGGSCGQQAGGFTGGHSGPTIEEVD 

>AglaHsp22 

MPEENQNGEVETFAFQAEIAQLMSLIINTFYSNKEIFLRELISNSSDALDKIRYQSLTN

PSCLDSGKDLHIKIIPNKNEGTLTIIDTGIGMTKADLVNNLGTIAKSGTKAFMEALQA

GADISMIGQFGVGFYSAYLIADRVTVISKNNDDEQYIWESSAGGSFTIRPDHGEPLG

RGTKILLHIKEDQTEFLEENKIKEIVKKHSQFIGYPIKLLVEKEREKELSDDEAEEEK

KDEEDTDKPKIEDVGEDEDEDKKDEKKKKKKTIKEKYTEDEELNKTKPIWTRNPD

DISQEEYGEFYKSLTNDWEDHLAVKHFSVEGQLEFRALLFVPRRVPFDLFENKKRK

NNVKLYVRRVFIMDNCEDIIPEYLNFIKGVVDSEDLPLNISREMLQQNKILKVIRKN

LVKKCLELFEELSDDKDGYKKFYEQFSKNLKLGIHEDSQNRAKLADLLRYHTSASG

DEACSLKDYVSRMKENQKHVYYITGESKEQVAHSAFVERVKKRGFEVVYMTEPID

EYVVQQLKEYDGKSLVSVTKEGLELPEDDEEKKKREEDKAKFEGLCKVMKTILDN

KVEKVVVSNRLVESPCCIVTSQYGWSANMERIMKAQALRDTSTMGYMAAKKHLE

INPDHPIVENLRQKAEADKNDKAVKDLVILLFETALLSSGFTLDEPQVHASRIYRMI

KLGLGIDEEEAMVTDEAPAGDAPTAEAGDAEDASRMEEVD 

>AglaHsp23 

MAKWGEGDPRWIVEERPDATNVNNWHWTEKNASPWSQERIKELFKDVPVKSDEA

DINITEVEKLEGEASANNRKGKLIFFFEWDIVLKWSGKLKKGTDRDFSGKVKIPNLS

EENDVSELDIQISVKDEDEEGSKLKQIMIKSGKDLIREQLAKYISGLKEEFSKGMILP

KKGEVKPDSIKVLASGFNKKMNMDPIVNSKEPKIGHKIDTTTIKQTHKFQCTAQEF

YDALTRIELVTAFTRGHVKLDPVKGGKFELFGGNIVGKFNELVPAKKIVKQWRYK

QWPEGHYSTVTILIDQKSDHTEVTLEQSGVPSGEADVTKDNWQRYYWDAMKQAF

GFGAFFT 

>AglaHsp24 

MAKWGEGDPRWIVEERPDATNVNNWHWTEKNASPWSQERIKELFKDVPVKSDEA

DINITEVEKLEGEASANNRKGKLIFFFEWDIVLKWSGKLKKGTDRDFSGKVKIPNLS

EENDVSELDIQISVKDEDEEGSKLKQIMIKSGKDLIREQLAKYISGLKEEFSKGMILP

KKGEVKPDSIKVLASGFNKKMNMDPIVNSKEPKIGHKIDTTTIKQTHKFQCTAQEF



YDALTRIELVTAFTRGHVKLDPVKGGKFELFGGNIVGKFNELVPAKKIVKQWRYK

QWPEGHYSTVTILIDQKSDHTEVTLEQSGVPSGEADVTKDNWQRYYWDAMKQAF

GFGAFFT 

>AglaHsp25 

MFGLITAYLHLPRPEISVIEYPELDSKWHELYPLEEDKFKINLNVQHFKPDEISVKVV

EERIVIVEGRHEEKKDDQGYVSRHFTRTYELPQNYDLKKIKSTLSSDGVLIITVPKSE

NRKNGSASEEKMIPILKTKKSFKQASNHINMKHKL 

>AglaHsp26 

MFGLITAYLHLPRPEISVIEYPELDSKWHELYPLEEDKFKINLNVQHFKPDEISVKVV

EERIVIVEGRHEEKKDDQGYVSRHFTRTYELPQNYDLKKIKSTLSSDGVLIITVPKSE

NRKNGSASEEKMIPILKTKKSFKQASNHINMKHKL 

>DponHsp1 

MAKWGEGDPRWIVEERPDATNVNNWHWTEKNASPWSEERIKELFNNIAVQTNIA

DLKITGVDKCEGEACANNRKGKLIFFYEWDLVFNWEGKLNGGSGINHCGTIKVPN

LSEENEMSDLDIQVNLKDPDEEGELLRQIMLKEGKLLVRDQLGKYVASLKQEFSRG

MILPKKEDVKPDQIKNLSSGFNKKVSMSPVVSNEKKVVGLKIDTTSINQTHKFQCT

AEDFYNALTRIEMVTAFTRGHVKLDAAKGGKFELFGGNITGTFEELVPNKKIVKQ

WRYKQWPDGHHSLVTITIDQKNDHTEVILSQSGVPSAEAEVTRNNWDRYYWQAM

KQAFGFGAIFGDM 

>DponHsp2 

MVRGSAIGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAMNPNNTVFDAKRLIGRKYDDPKIQQDMKLWPFTVVSDKGKPKIRVEFKGET

KTFAPEEISSMVLTKMKDTAEAYLGKSASDAVITVPAYFNDSQRQATKDAGTIAGI

NVLRIINEPTAAALAYGLDKNLKGEKNVLIFDLGGGTFDVSILTIDEGSLFEVKATA

GDTHLGGEDFDNRLVNYFCEEFKRKYKKDLGNNPRALRRLRTAAERAKRTLSSST

EASLEIDALFEGVDFYTKISRARFEELNADLFKSTLAPVEKALKDTGMDKASIHDVV

LVGGSTRIPKIQSLLQNYFNGKSLNLSINPDEAIAYGAAVQAAILSGDQSSKIQDVLL

VDVIPLSLGIETAGGVMSKIVERNARIPCKQTQTFTTYADNQPAVTVQVFEGERAM

TKDNNLLGTFDLSGIPPAPRGVPQIDVTFDLDANGILNVAAIETGTGKSKNITIKNDK

GRLSQRDIERMLAEAERYKEEDDLQRDRVASKNKLESYVFGIRQAADDAGPKLTE

SEKRKVQKECDNCVQWLDNNQLAEKEEYEDRLRAVENLCSPIMAKLHRGSKGPS

GEQDGPTIEEVD 

>DponHsp3 

MLMSSKICKHLKLVIYLSLVTNFLNIVLITSLINIMFHKCLVRAITQTFGGSKNFQNA

NICKIRGPACDRFRDFSSSNTAIQPDKLEKVRFDEFKKLLKNEKVVVIDVREPQELV

EHGALPRALNIPLGEVETALKTLPNDQFLRKYGGPKPDADSPIVFSCMKGMRSEKA

QIAALQLDYKNVKNYVGGWTEWAEKNKN 

>DponHsp4 

MLMSSKICKHLKLVIYLSLVTNFLNIVLITSLINIMFHKCLVRAITQTFGGSKNFQNA

NICKIRGPACDRFRDFSSSNTAIQPDKLEKVRFDEFKKLLKNEKVVVIDVREPQELV

EHGALPRALNIPLGEVETALKTLPNDQFLRKYGGPKPDADSPIVFSCMKGMRSEKA

QIAALQLDYKNVKNYVGGWTEWAEKNKN 

>DponHsp5 

MSASLKRLVPLFDRVLIKKAEAITKTKGGIVIPEKAQGKILQGTVVAVGPGQRKED



GNHIPISVKVGELVLLPEYGGTKVDVEENVEYHLYRETDILAKLDS 

>DponHsp6 

MAETRRDIPIKLGDFSVIDTEFSSIRERFDAEMRKMEEEMSKFRSELMNRESNNFFR

STTSTTSQSSNTSSDLAHRAGPPAELRTWYDDLNSPLIQSDGSDKSLKLRFDVSQYA

PEEIVVKTVDNKLLVHAKHEEKTESKSVYREYNREFLLPKGTNPELIKSSLSKDGVL

TVEAPLPAIASGEKLIPIQH 

>DponHsp7 

MAAQASNLPKSAHKIKKLVPLFNRILVKRAEPLKESKGGIVLPEAKTAKSLKGTVV

AVGPGTRTEKGVPVPMTIKVGDEVMLPDYGGTRVEMDEQTYFLFRESEILARYTD 

>DponHsp8 

MSFTSPMNVPLSPLVPPVLLNKMHEIQVGFVHPNAMGEQAVHFTMSQPFVGLHEV

KVAKPLNMRSKDTFNASIDVLQFSPEEIMVKVTVDKMIIVEGKQEDKQDENGLISR

HFVRKYFLPEQFDAEQIQSTLSDDGILNITAPKRLDIKEGEYKEIPITLVGAVKHVKG

CGHYQAQPQECNHEKLLTQTNPN 

>DponHsp9 

MTSVNWQECDFAEINKARNDPTKLVIDVREMEELRNGQIAGSINIPLGAVPWALGP

ETSSDTFKRQYSAAKPEKECPIIFTCRSGVRSRKAQQEAIKLGYSNVTNYTGGWLD

WEEKTKNKPTHQIS 

>DponHsp10 

MICSVSRVARLALRRTTIKSSGNVLNRAKLSLDIHGGCLNHVRFQHTEPQRTDDDY

HSIIKDTEKPIGESTKHEFQAETRMLLDIVARSLYSEKEVFIRELISNASDALEKFKYV

SLSEDGAQIQDKERILEIHISTDKNARTFTIQDTGIGMTKEELTQNLGIIAKSGSKAFI

EQAKEKPAAGDNNIIGQFGVGFYSAFMVADKVDVYTRSSGEAQGWKWTSDGTGN

YEIQPADGVAMGTKIILHLKADCREFSDEDTIKNIITKYSNFVGSPIYLNGKKANIVQ

PLWMQDPKTVTPHQHIDFYKYISGSYDVPRYTLHYKTDVPLSIAALLYVPEGKPGL

FEMSREIESGVALYTKKVLIKNKTDNILPKWLRFVKGVVDSEDIPLNLSRELLQNSN

LIKKLRDVLTGRISKFLLDQLKKDQANYEKFYHDYGIFIKEGIITNHIQTEKEDAAKL

LLFESSLLESGKKITLSDYMARATEDRNIFYLAAPSRTLAESSPYYESLKKKKQEVL

FCYEPYDELVLMQLQQFQGYRLISVEKDMRDDKAANDLTNLGEDSLRRSEINDLA

EWIKEKLSGKVTSVNATTRLESHPCVVTVEEMAAARHFIRTQSHGLPEDRRYAILQ

PQLEINPRHPIIKKLFKLKSSDPELAELLANQLFANSMVGAGLVDDPRMLLTSMNDL

LVKALDKH 

>DponHsp11 

MRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATAGD

THLGGEDFDNRLVNHLAEEFKRKFRKDLRSNPRALRRLRTAAERAKRTLSSSTEAT

IEIDALFEGIDFYTKVSRARFEELNADLFRGTLQPVEKALADARMDKGSIHDIVLVG

GSTRIPKIQHLLQNYFNGKQLNLSINPDEAVAYGAAVQAAVLSGETDSKIQDVLLV

DVTPLSLGIETAGGVMTKIIERNARIPCRQSQTFTTYADNQPAVTIQVFEGERTMTK

DNNLLGTFDLTGIPPAPRGVPKIDVTFDLDANGILNVSAKDTSSGRQQNITIKNDKG

RLSQADIDRMLSEAERYKEEDERQREKVSARNQLEAYVFQLKQAVQECGDKLSAE

DKATIERHCSETLKWLDSNTLAEKEEFEDRQKQLTSVCSPIMAKLYSAGPQNSNYG

GGMPGSCGQQAGGFNAGRSGPTIEEVD 

>DponHsp12 

MRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATAGD



THLGGEDFDNRLVNHLAEEFKRKFRKDLRSNPRALRRLRTAAERAKRTLSSSTEAT

IEIDALFEGIDFYTKVSRARFEELNADLFRGTLQPVEKALADARMDKGSIHDIVLVG

GSTRIPKIQHLLQNYFNGKQLNLSINPDEAVAYGAAVQAAVLSGETDSKIQDVLLV

DVTPLSLGIETAGGVMTKIIERNARIPCRQSQTFTTYADNQPAVTIQVFEGERTMTK

DNNLLGTFDLTGIPPAPRGVPKIDVTFDLDANGILNVSAKDTSSGRQQNITIKNDKG

RLSQADIDRMLSEAERYKEEDERQREKVSARNQLEAYVFQLKQAVQECGDKLSAE

DKATIERHCSETLKWLDSNTLAEKEEFEDRQKQLTSVCSPIMAKLYSAGPQNSNYG

GGMPGSCGQQAGGFNAGRSGPTIEEVD 

>DponHsp13 

MVKKSPAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLLGDA

AKNQVAMNPSNTVFDAKRLIGRKFDDPKIQQDIKHWPFKVVNDHGKPKLQVEHK

GETKTFAPEEISSMVLTKMKETAEAYLGTTVKDAVVTVPAYFNDSQRQATKDAGV

IAGLNVMRIINEPTAAALAYGLDKNLKGEKNVLIFDLGGGTFDVSILTIDEGSLFEV

KSTAGDTHLGGEDFDNRLVNHFADEFLRKFKKDLRSNPRAIRRLRTAAERAKRTLS

SSTEATLEIDALFEGVDFYTKISRARFEELNSDLFRGTLQPVEKALKDAKMDKGSV

DDIVLVGGSTRIPKIQQLLQNFFSGKPLNLSINPDEAVAYGAAVQAAVLNGETDSKI

QDVLLVDVAPLSLGIETAGGVMTKIIERNSRIPCKQTQTFTTYSDNQPAVTIQVFEG

ERAMTKDNNLLGTFDLTGIPPAPRGVPKIEVTFDMDANGILNVSAKDNSSGRERNIT

IKNDKGRLSQADIDRMLSEADRYKDEDEKQRQKVAARNSLESYIFQVKQAAQECG

DKLSSDDKATVERECSEALKWLDSNTLAEKEEFEDKQKELQRLCSPIMSKLYGGG

AQAPHGGFPGGPQQANGGPKVEEVD 

>DponHsp14 

MVKKAPAVGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDSERLLGDA

AKNQVAMNPSNTVFDAKRLIGRKYDDPKIQQDIKHWPFKVVSDCGKPKIQVEHKG

EIKKFAPEEVSSMVLTKMKETAEAYLGQSIKDAVITVPAYFNDSQRQATKDAGVIA

GLNVMRIINEPTAAALAYGLDKNLKGEKNVLIFDLGGGTFDVSILTIDEGSLFEVRS

TAGDTHLGGEDFDNRLVNHLAEEFKRKFKKDLRSNPRALRRLRTAAERAKRTLSS

STEATIEIDALFEGVDFYTKVTRARFEELNADLFRGTLQPVEKALADAKMDKGSIH

DIVLVGGSTRIPKIQQLLQNFFNGKQLNLSINPDEAVAYGAAVQAAVLSGDTDSKIQ

DVLLVDVTPLSLGIETAGGVMTKIIERNARIPCKQSQIFTTYSDNQPAVTIQVFEGER

AMTKDNNLLGTFDLTGIPPAPRGVPKIEVTFDLDANGILNVAAKDTSSGKERNITIK

NDKGRLSQADIDRMLSEAEKYKEEDERQREKVSARNQLEAYIFQLKQAVQDCGDK

LSTEDKATLERECEDALRWLDSNTLAEKEEFEDKQKQLTSVCSPIITKLYGGGAQN

NFGAGMPGSGGMPGSNCGQQAGGFGGARSGPTIEEVD 

>DponHsp15 

MPEEQEVETFAFQAEIAQLMSLIINTFYSNKEIFLRELISNSSDALDKIRYESLTNPSK

LESGRELYIKIIPNKSEGTLTLIDTGIGMTKADLVNNLGTIAKSGTKAFMEALQAGA

DISMIGQFGVGFYSAYLVADKVTVVSKHNDDEQYIWESSAGGSFTIRSDSGEPLGR

GTKIVLHIKEDQTEFLEENKVKEIVKKHSQFIGYPIKLLVEKEREKELSDDEAEEEED

KDKPKIEDVGEDEDEDKKDEKKKKKKTIKEKYTEDEELNKTKPIWTRNPDDISQEE

YGEFYKSLTNDWEDHLAVKHFSVEGQLEFRALLFVPRRVPFDLFENKKRKNNIKL

YVRRVFIMDNCEEIIPEYLNFIKGVVDSEDLPLNISREMLQQNKILKVIRKNLVKKCL

ELFEELSEDKDGYKKFYEQFSKNLKLGIHEDSQNRTKIADLLRFTTSASGDEACALK

EYVSRMKENQKSIYYITGESKDQVANSAFVELVKKRGFEVVYMTEPIDEYVVQQL



KEYDGKQLVSVTKEGLEFPEDEEEKKKREEDKAKFEGLCKVMKSILDSKVEKVVV

SNRLVESPCCIVTSQYGWTANMERIMKAQALRDTSTMGYMTAKKHLEINSDHPIID

NLRQKADADKNDKAVKDLVILLFETALLSSGFTLEEPQVHASRIYRMIKLGLGIDE

DEVMLTEDIPVADAPVEGGDAEDASRMEEVD 

>DponHsp16 

MFPLWYDDYSRPSSRNWISLWSPEEEFHPLRTVLNELAHLEKDNSITIDKDKFQAN

VDVQQFKPEEITVKLEDDNTIIVEGKHEEKQDEHGFISRHFIRRYVLPEGCDAQKLK

SKLSSDGVLQISAPKMPDTKQIQSKSIPISLTGPVRNAEQKQIQSEEKKA 

>DponHsp17 

MYRVPTVMRSLALRKVQQMNQIQRWYAKDVRFGPEVRALMLQGVDILADAVAV

TMGPKGRNVIIEQSWGSPKITKDGVTVAKGVELKDKFQNIGARLVQDVANNTNEE

AGDGTTTATVLARSIAKEGFDNLGRGANPVEIRKGIILAVEKITETLKTLSKPVTSPE

EICQVATISANGDTSVGNLIADAMKRVGKEGVITVKDGKTLKDELEVIEGMKFDRG

YISPYFVNTTKGAKVEYQDALVLFSEKKISSVQSIVPALELANAQRKPLIIIAEDVDG

EALTTLVVNRLRIGLQVAAVKAPGFGDNRKSTLHDMAIASGGIVFGDDADIVKLED

VKASDLGQVGEIVITKDDTLLLKGKGKKEDIDRRADQIRDQIDTTTSEYEKEKLQER

LARLASGVAVLKVGGSSEVEVNEKKDRVTDALNATRAAVEEGIVPGGGTALLRCA

SSLDSVKAANKDQEIGIEIVKRSLRIPCMTIAKNAGVDGAAVVAKVEQHTGDYGYD

ALNNEYVNMFERGIIDPTKVVRTALVDASGVASLLTTAEAVITEIPKEEPAVPGGG

MGGMGGMGGMGGMM 

>DponHsp18 

MYRVPTVMRSLALRKVQQMNQIQRWYAKDVRFGPEVRALMLQGVDILADAVAV

TMGPKGRNVIIEQSWGSPKITKDGVTVAKGVELKDKFQNIGARLVQDVANNTNEE

AGDGTTTATVLARSIAKEGFDNLGRGANPVEIRKGIILAVEKITETLKTLSKPVTSPE

EICQVATISANGDTSVGNLIADAMKRVGKEGVITVKDGKTLKDELEVIEGMKFDRG

YISPYFVNTTKGAKVEYQDALVLFSEKKISSVQSIVPALELANAQRKPLIIIAEDVDG

EALTTLVVNRLRIGLQVAAVKAPGFGDNRKSTLHDMAIASGGIVFGDDADIVKLED

VKASDLGQVGEIVITKDDTLLLKGKGKKEDIDRRADQIRDQIDTTTSEYEKEKLQER

LARLASGVAVLKVGGSSEVEVNEKKDRVTDALNATRAAVEEGIVPGGGTALLRCA

SSLDSVKAANKDQEIGIEIVKRSLRIPCMTIAKNAGVDGAAVVAKVEQHTGDYGYD

ALNNEYVNMFERGIIDPTKVVRTALVDASGVASLLTTAEAVITEIPKEEPAVPGGG

MGGMGGMGGMGGMM 

>OtauHsp1 

MYRLPSSLRSVALRQANQIAQVQRCFYAKDVRFGSEVRALMLQGVHILADAVAVT

MGPKGRNVIIEQSWGSPKITKDGVTVAKGVELKDKFQNIGARLVQDVANNTNEEA

GDGTTTATVLARSIAKEGFDNLGKGANPVEIRKGIMLAVEKITATLKSLSKPVTTPE

EVAQVATISANGDVNIGNLISDAMKKVGKDGVITVKDGKTLNDELDVIEGMKFDR

GFISPYFVNTTKGAKVEYQDALLLLSEKKISSVQSIVPALELANTQRKPLIIIAEDVD

GEALTTLVVNRLRIGLQIAAVKAPGFGDNRKATLQDIAIATGGMVIGDESGITKLED

VQLTDLGQVGEVVITKDDTLLLKGKGKKDDIERRAEQIRELISTTSSEYEKEKYQER

LARLASGVAVLKVGGSSEVEVNEKKDRVNDALNATRAAVEEGIVPGGGTALLRCI

GSLEAIKAINSDQATGIEIVRKALRVPCMTIANNAGVDGNQVVAKVEAGTGDYGY

DALKNEYGNLVEKGIIDPTKVVRTAIKDASGVASLLTTAEAVITEIPKEEAPMPRGG

MGGMGGMGGGMDMM 



>OtauHsp2 

NMERIIKAQALRDTSTMGYMSAKKHLEINPDHPIVENLRQKAEVDKNDKAVKDLV

ILLFETALLSSGFTLDEPQVHASRIYRMIKLGLGIDEDEMVVDDLPAGDAPTKEGES

EDASRMEEVD 

>OtauHsp3 

RVLAESSPYYESLKSRNQEVLFCYEPYDELVLMTLQQFNGYKVVSAEKDMRDDKK

AADLTNLGADSLKRSEIDSLTKWIKAQLNGRASSVSATNRLENHPCVVTVEEMAA

ARHFIRTQSHQVPEDKRYALLQPQFEINPKHPIIKKLHKLSQSDIELASLLAKQLFAN

AMVGAGLVDDPRLILTSMNELLTKCLEKY 

>OtauHsp4 

MFSSKTPLILRNISSIIFKSSQNPHLYQSSVNPTHKFFCHSGGDTKDVTYEEVKNMKD

NKTVYLIDVREPEELKETGSIPGSINIPLNELETTLKNLSSQDFIGKYRRDKPNFDTPL

VFSCKAGVRSQKALNIAQSLGFKRLRNYRGGWLDWEKNIKQS 

>OtauHsp5 

MVRTPAIGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDSERLIGDAAK

NQVAMNPSNTVFDAKRLIGRKYDDPKIQGDMKHWPFKVINDGGKPKIQIEFKGEIK

RFAPEEISSMVLTKMKEVAEAYLGVTVRDAVVTVPAYFNDSQRQATKDAGMIAGI

NVLRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVKATA

GDTHLGGEDFDNRLVNHFADEFKRKFKKDLTKNPRSIRRLRTAAERAKRTLSSSTE

ASLEIDALFDGIDFYTKISRARFEELNSDLFRSTLQPVEKALGDAKLDKSSINDVVLV

GGSTRIPKIQSLLQNYFCGKSLNLSINPDEAVAYGAAVQAAILSGDTSSKIQDVLLV

DVTPLSLGIETAGGVMNKIIERNARIPCKQTQTFTTYADNQTGVTIQVFEGERAMTK

DNNLLGTFDLLGIPPAPRGIPKIDVTFDLDANGILNVSAKEVSTGKSKNITIKNDKGR

LSQKEIERMLAEAERYKEEDDRQRDRVAAKNSLESYAFSIKQTVEDHGHKMSGGD

RDMVKRECEQTLRWLDCNQTADKEEFEHKLRELQRVCSPIMTKLHKGAGDKNGA

SDGPTIEEVD 

>OtauHsp6 

MVKAPAIGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAINPVNTIFDAKRLIGRKYDDQKIQDDIKHWPFKVVNDGGKPKMQVEFKGES

KRFAPEEVSSMVLTKMKETAEAYLGCAVKDAVITVPAYFNDSQRQATKDAGAIAG

LNVLRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATA

GDTHLGGEDFDNRLVNHLAEEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSST

EASIEIDALYEGVDFYTKISRARFEELCSDLFRGTLHPVEKALQDAKMDKGSIHDIV

LVGGSTRIPKIQSLLQNYFCGKALNLSINPDEAVAYGAAVQAAVLSGETDSKIQDV

LLVDVTPLSLGIETAGGVMTKIIERNSRIPCKQSQTFTTYSDNQPAVTIQVFEGERAM

TKDNNLLGTFDLTGIPPAPRGIPKIEVTFNLDANGILNVDAKDTASGKSRNITIKNDK

GRLSQQDIDRMLSEAEKYREEDEKQRKRISARNQLEGYVFGLKQAVDEAGDKLDE

SDKSAVRRECEDCLRWLDGNTLAEVEEYEEKQKKLSSICNPIMAKMHGGNGGGQ

MPSGNCGSQAGGFGNYQNRGPTVEEVD 

>OtauHsp7 

MVKAPAIGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAINPVNTIFDAKRLIGRKYDDQKIQDDIKHWPFKVVNDGGKPKMQVEFKGES

KRFAPEEVSSMVLTKMKETAEAYLGCAVKDAVITVPAYFNDSQRQATKDAGGIAG

LNVLRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATA



GDTHLGGEDFDNRLVNHLAEEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSST

EASIEIDALYEGVDFYTKISRARFEELCSDLFRGTLHPVEKALQDAKMDKGSIHDIV

LVGGSTRIPKIQSLLQNYFCGKALNLSINPDEAVAYGAAVQAAVLSGETDSKIQDV

LLVDVTPLSLGIETAGGVMTKIIERNSRIPCKQSQTFTTYSDNQPAVTIQVFEGERAM

TKDNNLLGTFDLTGIPPAPRGIPKIEVTFNLDANGILNVDAKDTASGKSRNITIKNDK

GRLSQQDIDRMLSEAEKYREEDEKQRKRISARNQLEGYVFGLKQAVDEAGDKLDE

SDKSAVRRECEDCLRWLDGNTLAEVEEYEEKQKKLSSVCNPIMAKMHGGNGGGQ

MPSGNCGSQAGGFGNYQNRGPTVEEVD 

>OtauHsp8 

MSSFSRFQRLLRLGRTLTLSQTNRRVLNQNVLKHASPQANLIARLFSANAEPNPEH

HSIIKDTEKTIGSSSTHEFQAETRMLLDIVAQSLYSEKEVFVRELISNASDALEKFRY

LSLSGTVEGLQDTDRKLEIHISTNKQERILTIQDTGIGMTKEEMLSNLGVIARSGSKQ

FIEGLKKKSATGENTQKIIGQFGVGFYSAFMVADKVEVYSKSAISTQGYKWSSKGA

GTYNIQEAEGVQPGTKIMIYLKPDCREFADNDTIKNIIQKYSNFVGSPIYLNGTKENI

VQPLWLMDPKSVTPQQHGEFYRFISNSFDLPRYTLHYNADVPISIHALLYFPEGKPG

LFEMSRETETGVALYSKKILIRNRTDNILPKWLRFVKGVVDSEDIPLNLSRELLQNSP

LIRKLTTVLKTRVLRFLLDQSKKKPEEYEKFYADYGLFLKEGIIVNHDQQEKEEIAK

LLRFESSHMQGGVKVGLQDYISRIKDGGKLIFYLAAPSRVLAESSPYYESLKSRNQE

VLFCYEPYDELVLMTLQQFNGYKVVSAEKDMRDDKKAADLTNLGADSLKRSEIDS

LTKWIKAQLNGRASSVSATNRLENHPCVVTVEEMAAARHFIRTQSHQVPEDKRYA

LLQPQFEINPKHPIIKKLHKLSQSDIELASLLAKQLFANAMVGAGLVDDPRLILTSM

NELLTKCLEKY 

>OtauHsp9 

MKRIASIILLCFAVFLMKSFGYKSETISLEEVKSLKNNGTVLFIDVREPEEIKSTGLIP

GSINIPLKTLKYVLEEMSNEDFNINYGKTRPNFETELVFTCRTGNRSKQALDLAKNL

GFKNVRHYEGGWIGWIKSNEF 

>OtauHsp10 

MAGAAAKKFFPMMDRVLVKKFEAMTKTKGGIVIPEKATAKVLKATVVAVGQGSR

NQQGEFVPLTVKVGDNVLLPEYGGTKVEIDENTEYHLYRESEILAKFES 

>OtauHsp11 

MLAELAGAAAKKFFPMMDRVLVKKFEAMTKTKGGIVIPEKATAKVLKATVVAVG

QGSRNQQGEFVPLTVKVGDNVLLPEYGGTKVEIDENTEYHLYRESEILAKFES 

>OtauHsp12 

MAKWGEGDPRWIVEERPDATNVNNWHWTEKNASAWSRDRLKELFKNVEIPSELA

QLVVTQVDDCEGEASANNRKGKLIFFYEWNVTLKWSGTLQDGTGMKHSGKVTIP

NLSEENNVDEVEIQITLNDSDEEGEILKEIMHKEGRKIIREKLTQYIVSLKEEFSKGMI

LPKKDEKIKPDGVKTLTSGFNKKINMAPIVSNSKQIGLKIDTGTIKITEKFQCKSQDF

YDAMTRIEMVQAFTRGPVKLEPSKGGKFELFGGNINGIFEELIPGKKIVQQWRYKQ

WPDGHYSTVTINIDEKSDHTEITVVQIGVPKSEMEVTKQNWERYYWDSMKRTFGF

GAFFTSID 

>OtauHsp13 

MTEPIDEYVVQQLKEYDGKQLVSVTKEGLELPEDEDEKKKREEDKAKFEGLCKVM

KTILDNKVEKVVVSNRLVESPCCIVTSQYGWTANMERIMKAQALRDTSTMGYMS

AKKHLEINPDHPIVENLRQKAEVDKNDKAVKDLVILLFETALLSSGFTLDEPQVHA



SRIYRMIKLGLGIDEDEMVVDDLPAGDAPTTEGESEDASRMEEVD 

>OtauHsp14 

MPEEVQSGEVETFAFQAEIAQLMSLIINTFYSNKEIFLRELISNSSDALDKIRYESLTN

PAKLESGKDLYIKIIPNKADGTLTIIDTGIGMTKADLVNNLGTIAKSGTKAFMEALQ

AGADISMIGQFGVGFYSAYLVADKVIVVSRNNDDEQYIWESSAGGSFTVRLDQGEP

LGRGTKIVLHIKEDQTEFLEENKIKDIVKKHSQFIGYPIKLVVEKEREKELSDDEAEE

EKKEEASEEDKDKPKIEDVEDDEDAKKEKKKKTIKEKYTEDEELNKTKPIWTRNA

DDISQEEYGEFYKSLTNDWEDHLAVKHFSVEGQLEFRALLFVPRRIPFDLFENRKK

KNNIKLYVRRVFIMDNCDELIPEYLNFIKGVVDSEDLPLNISREMLQQNKILKVIRK

NLVKKCLELFEELSEDKDGYKKFYEQFSKNLKLGVHEDSQNRAKLADLLRYHTSA

SGDDACSLKEYVSRIKPNQKHVYYITGESKDQVANSSFVERVKKRGFEVVYMTEPI

DEYVVQQLKEYDGKQLVSVTKEGLELPEDEDEKKKREEDKAKFEGLCKVMKTILD

NKVEKVVVSNRLVESPCCIVTSQYGWTANMERIMKAQALRDTSTMGYMSAKKHL

EINPDHPIVENLRQKAEVDKNDKAVKDLVILLFETALLSSGFTLDEPQVHASRIYRM

IKLGLGIDEDEMVVDDLPAGDAPTTEGESEDASRMEEVD 

>OtauHsp15 

MSYDLYIIIYYNELVSVIKEGLELPEDKDEKKKREEDKAKFDGLCKVMKTILDNKV

EKVVVSNRLVESPCCIVTSQYGWTANMERIMKAQALRDTSTMGYMSAKKHLEINP

DHPIVENLRQKAEVDKNDKAVKDLVILLFETALLSSGFTLDEPQVHASRIYRMIKLG

LGIDEDEMVVDDLPAGDAPTTEGESEDASRMEEVD 

>OtauHsp16 

MSQTVKRDIPIKLGDFSVIDTEFSNIRERFDAEMRKMEEEMSRFRSELINRESQNFFR

STTSTTTSSSTNQTSGGDVCARPGGGGGEVKTWLDDLNSPLVQGDGDKKSLMLRF

DVSQYTPEEIVVKTVDNKLLVHAKHEEKSESKSVYREYNREFLLPKGTNPEQIKSSL

SKDGVLTVEAPLPAITSGETMIPIQH 

>OtauHsp17 

MSQTVKRDIPIKLGDFSVIDTEFSNIRERFDAEMRKMEEEMSRFRSELINRESQNFFR

STTRSYECETISGKDGNTKSSSSSSTTTSSSTNQTSGGDVCARPGGGGGEVKTWLDD

LNSPLVQGDGDKKSLMLRFDVSQYTPEEIVVKTVDNKLLVHAKHEEKSESKSVYR

EYNREFLLPKGTNPEQIKSSLSKDGVLTVEAPLPAITSGETMIPIQH 

>OtauHsp18 

MVKAPAIGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAINPINTIFDAKRLIGRKYDDQKIQDDIKHWPFKVVNDGGKPKMQVEFKGESK

RFAPEEVSSMVLTKMKETAEAYLGCSVKDAVITVPAYFNDSQRQATKDAGAIAGL

NVLRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATA

GDTHLGGEDFDNRLVNHLAEEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSST

EASIEIDALYEGVDFYTKISRARFEELCSDLFRGTLHPVEKALQDAKMDKGSIHDIV

LVGGSTRIPKIQSLLQNYFCGKALNLSINPDEAVAYGAAVQAAVLSGETDSKIQDV

LLVDVTPLSLGIETAGGVMTKIIERNSRIPCKQSQTFTTYSDNQPAVTIQVFEGERAM

TKDNNLLGTFDLTGIPPAPRGIPKIEVTFNLDANGILNVDAKDTASGKSRNITIKNDK

GRLSQQDIDRMLSEAEKYREEDEKQRKRISARNQLEGYVFGLKQAVDEAGDKLDE

SDKNAVRRECEECLRWLDSNTLAEVEEYEEKQKKLSSVCNPIMTKMHGGNGGGQ

MPSGNCGSQAGGFGNFQNRGPTVEEVD 

>OtauHsp19 



MVKSPAIGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAMNPSNTVFDAKRLIGRKYDDPKIQDDLKHWPFKVVSDGGKPKIQVDFKGEL

KKFAPEEISSMILIKMKETAEAFLGCPIKDAVITVPAYFNDSQRQATKDAGAIAGLN

VLRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATAG

DTHLGGEDFDNRLVTHLAEEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSSTEA

SIEIDALYEGVDFYTKVSRARFEELCSDLFRGTLEPVEKALQDAKMDKGAIHDIVLV

GGSTRIPKIQSLLQNYFCGKALNLSINPDEAVAYGAAVQAAVLSGETDSKIQDVLL

VDVAPLSLGIETAGGVMTKIIERNSRIPCKQTQSFTTYVDNQPAVTIQVYEGERALT

KDNNTLGTFDLTGIRLAPRGVPKIEVTFDLDANGILNVSAKDTSSGNTKNITIKNDK

GRLSQQDIDRMLADAEKYKEEDEKQKLRISARNQLEGYIFSLKQAVNEAGDKLDE

NDKSTVRRECDDSLKWLEGNMLAEKEEYEDKQKQLAGICSPIMMKLHGGNQNAG

GFGQSGYERQQSAGPTIEEVD 

>OtauHsp20 

MVKAPAIGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAINPVNTIFDAKRLIGRKYDDQKIQDDIKHWPFKVVNDGGKPKMQVEFKGES

KRFAPEEVSSMVLTKMKETAEAYLGCAVKDAVITVPAYFNDSQRQATKDAGGIAG

LNVLRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRATA

GDTHLGGEDFDNRLVNHLAEEFKRKYKKDLRSNPRALRRLRTAAERAKRTLSSST

EASIEIDALYEGVDFYTKISRARFEELCSDLFRGTLHPVEKALQDAKMDKGSIHDIV

LVGGSTRIPKIQSLLQNYFCGKALNLSINPDEAVAYGAAVQAAVLSGETDSKIQDV

LLVDVTPLSLGIETAGGVMTKIIERNSRIPCKQSQTFTTYSDNQPAVTIQVFEGERAM

TKDNNLLGTFDLTGIPPAPRGIPKIEVTFNLDANGILNVDAKDTASGKSRNITIKNDK

GRLSQQDIDRMLSEAEKYREEDEKQRKRISARNQLEGYVFGLKQAVDEAGDKLDE

SDKNAVRRECEECLRWLDGNTLAEVEEYEEKQKKLSSVCNPIMTKMHGGNGGGQ

MPSGNCGSQAGGFGNFQNRGPTVEEVD 

>CforHsp1 

MVRSTAIGIDLGTTYSCVGVWQQGKVEIIANDQGNRTTPSYIAFTDTERLIGDAAK

NQVAMNPNNTVFDAKRLIGRKYNDPKIQQDMKLWPFKVVNDCGKPKVQVEFKGE

MKTFSPEEISSMVLTKMKETAEAYLGGSISDAVITVPAYFNDSQRQATKDAGTIAGI

NVLRIINEPTAAALAYGLDKNLRGERNVLIFDLGGGTFDVSILTIDEGSLFEVKATA

GDTHLGGEDFDNRLVDFFADEFKRKHKKDITKNPRALRRLRTAAERAKRTLSSSTE

ATLEIDALFEGIDFYSKISRARFEELNSDLFRSTLAPVEKALNDAGTDKNKIDDVVL

VGGSTRIPKIQSLLQNYFNGKSLNLSINPDEAVAYGAAVQAAILSGDSSSKIQDVLL

VDVTPLSLGIETAGGVMSKIVERNSRIPCKQTQTFTTYSDNQPAVTIQVFEGERAMT

KDNNLLGNFDLSGIPPAPRGVPKIDVTFDLDANGILNVTAVEVGTGKSKAITIKNDK

GRLSQREIERMLADAEKYKEEDDRQRDRVASRNKLESYIFSVKQSIEEAGSKLTETE

KRKAQKECTNCIKWLDNNQTAEIEEYEYKLREIQNVCRPIMTKLHKGGRPAAAGE

EQDGPTIEEVD 

>CforHsp2 

MSGAIKRLIPLFDRVLIKKADAVTKTKGGIVIPEKAQGKILHGTVVAVGPGARKED

GSHVPVAVKVGEQVLLPEYGGTKVEVEDNVEYHLYRETDILARVDA 

>CforHsp3 

MTYQAATLPKSAQKLRRILPLFNRILVKRADPLKESKGGIVLPENPKSRISRGTVIAV

GPGTRTENGKQIPVCLKPGDEVILPDYGGTRVEMEDEVYFVFREPDILAKIKE 



>CforHsp4 

MSFIPILVRDMMRPLRMMENQMRMIEDELFRPSSAIWANRPRYALKYPDQSSDLA

VTQDKQKFQVRLDVENFKPDEIKVKTVNDNVIEIEAKHEEKKDDHGFISRHFVRRF

VLPKGHNLKEVVSSLSEDGILTVTAPKQNPEIQQEKAIPVEHISDK 

>CforHsp5 

MVKAPAIGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAMNPSNTVFDAKRLIGRKYDDPKIQQDLKHWPFKVVNDCGKPKIQVEYKGEI

KRFAPEEVSSMVLTKMKETAEAYLGMPIRDAVVTVPAYFNDSQRQATKDAGVIAG

LNVMRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRAT

AGDTHLGGEDFDNRLVNHLADEFKRKYRKDLKTNPRALRRLRTAAERAKRTLSSS

TEASIEIDALYEGVDFYTKVTRARFEELNADLFRGTLQPVEKALNDAKMDKGSIHD

IVLVGGSTRIPKIQQLLQNFFNGKQLNLSINPDEAVAYGAAVQAAVLNGEKDEKIQ

DVLLVDVTPLSMGIETAGGVMTKIIERNARIPCKQTQTFTTYSDNQPAVTIQVFEGE

RAMTKDNNLLGTFDLTGIPPAPRGVPKVEVTFDLDANGILNVSAKDTSSGNSRNITI

KNDKGRLSQQDIDRMLSEAEMYKEEDEKQKLKVSARNQFEAYIFQLKQAVSECGD

KLSSEDKSRVEQECADALKWLDSNTLAEKEEFEDRQKQLTSVCSPIMAKLYGGGN

QQNFGPGPSSGGMPGGCGRQAGGFGGQQGGPTIEEVD 

>CforHsp6 

MGKTAAIGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFNDTERLIGDAA

KSQVAMNPKNTVFDAKRLIGRKFDDPKIQEDIKHWPFEVISDGGKPKIRVEYKGEV

KVFAPEEISSMVLTKMREIAETFLGGKVTDAVITVPAYFNDSQRQATKDAGVIAGV

NVLRIINEPTAAALAYGLDKNLKGEKNVLIFDLGGGTFDVSILSIDEGSLFQVKSTA

GDTHLGGEDFDNRLVNHFVEEFKRKFKKDLSTNTRALRRLRTACERAKRTLSSSTE

ASLEIDALHDGVDFYSKITRARFEELCMDMFRSTLQPVEKALNDAKLDKSAIHDVV

LVGGSTRIPKIQKMLQDFFCGKTLNLSINPDEAVAYGAAVQAAILSGDTSSQIQDVL

LVDVAPLSLGIETAGGVMTKIVERNSRIPCKQQQTFTTYSDNQNAVTIQVFEGERA

MTKDNNLLGTFNLTGIPPAPRGVPKIEVTFDLDANGILNVSARDSSTGKSEKITITND

KGRLSKAEIDKMLSDAEKYAGEDNEQRQRITARNQLEGYIFSAKQAVENAAADKL

TEDDKKLVQDKCATALAWLDSNQLAEKDEYEDKLKELQKDCQPVMMKLHQGDA

KGAKGPTVEEVD 

>CforHsp7 

MSLLPFLVDECPYRRSAKWATFSDPDLEDLLPLAALLQHRRPHHGIHGHLKSHGDK

NTTISHEKDHFQARVDIQQFKPEEVSVKLSDDNTVTVEGKHEERQDDHGFISRHFV

RKYVLPEGTDLKKLKSKLSSDGVLSITAPKKQEAKQVEYKEIPIIRTGEPAKRIEQTP

VENDAKKAKL 

>CforHsp8 

MSLLPLLFDDSVVVPRTSWSNFFKNDDFFDDPIDVFRHLRSRLAQLEQESLVTRRD

DSKFRADIDVQQFRPEELSVKLEGDDAVVVEGKHEDKKDEHGSISRHFVRRYVLA

NDLDVKQLKAKLSGDGVLSLTAPIKGQGKQVEYKQIPIVSTGKPVKRLEHRRRALD

GEGDQKK 

>CforHsp9 

MAAMSVIGIDLGNESCYIAVAKAGGIETIANDYSLRSTPSYIAFSGKNRILGVAAKN

QQVTNMKNTVYGLKRLIGRKFRDPHVQREIQMLPYNVLEDKNGSIGIKVHYLNEE

HTFSPEQCLAMLLTKLKDTATTALQTPVNDCVISVPSYFTNNERKALLDSAAISGLN



VLRLFNETTATALSYGIYKQDLPGTEEPPRNVVFVDCGYASLQVFACAFNKGKLK

MLTSSSDPNLGGRDIDRLLADHFSKDFQQKYHVDAKSSPRAYLRLLTEVEKLKKQ

MSANSTTLPLAIECFMNDKDVKSEMKRADMEAICAGLFQRVESTMRQCLQASGLS

LDNIYAVEIVGGSTRIPAIKALIEKVFNKHASTTLNQDEAVSRGCALQCAMLSPAVR

VRDFNVTDVQNYPIHLSWDSSPSGESAGEMEVFPANHAVPFSKLLTFYRTEAFSVK

AFYGGDIPYPDKNIGTWVVKDIRPSRDGKSQKVKVKVRINLHGIMTVSSASLYEAK

ESPEPESPDSKQQQQDGEADLKENGGAEQQNVDAPMADETANGAAAAAPEDGGD

NKKKLAKSVELPIEALTFGFSNVEINKFTEQEYQMIASDKQEKERADARNALEEYV

YELRNKVSSNDELGQFILESDRDELVRRLDDMENWLYEEGEDCNKQVYIDKLANL

KVMGEPVQQRRLEHELRPAIVEDFAKSLQLCMKALELIRKKDPKYGHLTGDEVNS

VEQAFNRYYQWLEDSRGKLQSAPKHLPPPITIAQIRQEKGSFESTVNAILNKPAPKA

PSPPKETQEQQQNAEQSGDKLSNQQQQDNMEWSST 

>CforHsp10 

MSLLPFFFDEPVYTSRWLRPSRILDQHFGLGLDPEDLFQPLDLNNRQVTRTPAGYLR

SWRSNASEKDAGSVVTFDKDKFQANLDVSQFKPEEISVKVADNVLTIEGKHEEKK

DEHGMISRHFVRRYVLPKNCNLDKVESKLSSDGVLSITAPKIEAMEVDHKTVPIQQ

TNEPAKQIEQKK 

>CforHsp11 

MAKAPAVGIDLGTTYSCVGVFQHGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAMNPNNTVFDAKRLIGRRFDDPAIQADMKHWPFDVVNDNGKPKIKVDYKGE

SKTFFPEEISSMVLTKMKETAEAYLGKNVTNAVITVPAYFNDSQRQATKDAGTISG

LQVLRIINEPTAAAIAYGLDKKGHGERNVLIFDLGGGTFDVSILTIEDGIFEVKSTAG

DTHLGGEDFDNRMVNHFVQEFKRKYKKDLTSNKRALRRLRTACERAKRTLSSSTQ

ASIEIDSLFEGIDFYTSITRARFEELNADLFRSTMEPVEKAIRDAKMDKAQVHDIVLV

GGSTRIPKVQKLLQDFFNGKELNKSINPDEAVAYGAAVQAAILHGDKSEEVQDLLL

LDVTPLSLGIETAGGVMTALIKRNTTIPTKQTQTFTTYSDNQPGVLIQVYEGERAMT

KDNNLLGKFELTGIPPAPRGVPQIEVTFDIDANGILNVTAIEKSTNKENKITITNDKG

RLSKEDIERMVNEAEKYRNEDEKQRNTISAKNALESYCFNVKSTAEDDKIKDKISES

DKQTVLEKCNEVIAWLDANQLAEKEEYEHKQKELENICNPIITKLYQGAGGAPGG

GMPGGFPGAGGAAPGAGAGAGGAGPTIEEVD 

>CforHsp12 

MYRVPLAMRSVALRKAHQVNQLQRWYAKDVRFGPEVRALMLQGVDILADAVAV

TMGPKGRNVIIEQSWGSPKITKDGVTVAKGVELKDKFQNIGAKLVQDVANNTNEE

AGDGTTTATVLARSIAKEGFENLGKGANPVEIRKGIMAAVEKITETLKTLSKPVTTP

EEICQVATISANGDLSVGNLIADAMKRVGKDGVITVKDGKTLKDELEVIEGMKFDR

GYISPYFVNTTKGAKVEYQDALILFSEKKISSVQSIVPALELANAQRKPLIIIAEDIDG

EALTTLVVNRLRIGLQVAAVKAPGFGDNRKSTLQDMAIATGGIVFGDDADIVKLED

VKPSDLGQVGEIVITKDDTLLLRGKGKKEDVDRRADQIRDQIENTTSEYEKEKLQE

RLARLASGVAVVKVGGSSEVEVNEKKDRVTDALNATRAAVEEGIVPGGGTALLRC

SSSLDQLKPQNKDQEIGIEIVRRALRIPCMTIAKNAGIDGAAVVAKVEQQSGDYGY

DALNNEYGNMFEKGIIDPTKVVRTALVDASGVASLLTTAEAVITEIPKEEPAIPAGG

GMGGMGGMGGMM 

>CforHsp13 

MVKAPAIGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK



NQVAMNPSNTVFDAKRLIGRKYDDPKIQQDLKHWPFKVVNDCGKPKIQVEYKGEI

KRFAPEEVSSMVLTKMKETAEAYLGMPIRDAVVTVPAYFNDSQRQATKDAGVIAG

LNVMRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRAT

AGDTHLGGEDFDNRLVNHLADEFKRKYRKDLKTNPRALRRLRTAAERAKRTLSSS

TEASIEIDALYEGVDFYTKVTRARFEELNADLFRGTLQPVEKALNDAKMDKGSIHD

IVLVGGSTRIPKIQQLLQNFFNGKQLNLSINPDEAVAYGAAVQAAVLNGEKDEKIQ

DVLLVDVTPLSMGIETAGGVMTKIIERNARIPCKQTQTFTTYSDNQPAVTIQVFEGE

RAMTKDNNLLGTFDLTGIPPAPRGVPKVEVTFDLDANGILNVSAKDTSSGNSRNITI

KNDKGRLSQQDIDRMLSEAEMYKEEDEKQKLKVSARNQFEAYIFQLKQAVSECGD

KLSSEDKSRVEQECADALKWLDSNTLAEKEEFEDRQKQLTSVCSPIMAKLYGGGN

QQNFGPGPSSGGMPGGCGRQAGGFGGQQGGPTIEEVD 

>CforHsp14 

MDNVSFYPDKFEIIINAKGFRSEDITCTITQRSVEMTACSQQLVNNSQKQASLTRQY

ALPQIANPEKAVCYLCTDGFLIVSAPWSK 

>CforHsp15 

MSEASRRDIPIKLGDFSVIDTEFSNIRERFDAEMRKMEEEMSKFRSELMNRESNNFF

RSTTSTTTQSSNTSGSDLAHRPQELRTWYDDINSPLIQSDGNDKSLKLRFDVSQYAP

EEIVVKTVDNKLLVHAKHEEKTESKSVYREYNREFLLPKGTNPELIKSSLSKDGVLT

VEAPLPAITSGEKLIPIQH 

>CforHsp16 

MSRLGRILKLSAQSVLFKSGRDCMVRNNLKIIQAGKTFPVRFQHSEATKEEDYHSII

KDTEKPIGESTKHEFQAETRMLLDIVARSLYSEKEVFIRELISNASDALEKFRYISLSD

TESGNIKDKDRALEIHISTDKNNRTFTIQDTGIGMTKDELISNLGVIAKSGSKAFLEQ

LKAKQTAEESIIGQFGVGFYSSFMVADKVEVYTRSPNEPNGWKWTSDGMGNYEIQ

NAEGVQPGTKIVLHLKADCREFSDEDTIKQIITKYSNFIGSSIYLNGKKANIIQPVWL

ADPKSVTTQQHIDFYKFISGSYDVPRYTLHYKTDVPMSIAALLYFPEGKPGLFEMSR

ETGSGVALYTKRVLIKSHTDNILPKWLRFVKGVVDSEDIPLNLSRELLQDSNLIRKL

RDVLTSRVIKFLHDQLKKNQEQYEKFYQDYGLFIKEGIITTPIQAEKENAAKLLLFES

SHLESDKKITLTDYISRAKDSRDIFYLAAPSRTLAEASPYYESLKKRSQEVLFCYEPY

DELVLMQLQQFQGHKLISVEKDMRDDKAASDLTNLSDDSLKRSEINELSDWLKSK

LSGKVVTVNATTRLENHPCVITVEEMAAARHFIKTQSHSLSEDRRYAILQPQLEINP

RHPIIKKLHKLKNSDPQLAELLANQLFANSMVSAGLVEDPRVLLTSMNDLLVKALD

KH 

>CforHsp17 

MADNKLYDLLGVSRSASDNEIKKQYRKLAKEFHPDKNPQAGDKFKEISYAYEVLS

DPKKRSLYDKVGLKGMQEGAQEGGDDFFSHLFGGGWSGMGPHRKHRGEDTVHP

LKVTLEDLYNGKTSKLQLSKNVICVTCGGKGTKNGQPTEKCHSCNGCGIKVTYRS

LGPGMAQQIQSQCGECRGEGEVIKEKDRCPGCHGKKVCNETKILEVHVDKGMRDS

QKIYFRGEGDQQPDVRAGDVVIVLQQKPHERFERNGNNLYVKHTISLTDALCGFNF

VITHLDKRNLLIRHPAGEVIKPGDVKTVAGEGMPIHKNPFEKGNLYVTFNVKFPEK

HFAPEPVLRKLEALLPARPVFTMPEGEHVEEADLVDYDPNERDHHGRHRGEAYAS

DDDEHAGMQGMQCVHQ 

>CforHsp18 

MVKSPAIGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK



NQVAMNPANTVFDAKRLIGRKYDDPKIQQDLKHWPFKVVNDSGKPKIQVEYKGEI

KRFAPEEVSSMVLTKMKETAEAYLGMPIRDAVVTVPAYFNDSQRQATKDAGVIAG

LNVMRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRAT

AGDTHLGGEDFDNRLVNHLADEFKRKYRKDLKTNPRALRRLRTAAERAKRTLSSS

TEASIEIDALYEGVDFYTKVTRARFEELNADLFRGTLQPVEKALNDAKMDKRSIHDI

VLVGGSTRIPKIQQLLQNFFNGKQLNLSINPDEAVAYGAAVQAAVLNGEKDEKIQD

VLLVDVTPLSMGIETAGGVMTKIIERNARIPCKQTQTFTTYSDNQPAVTIQVFEGER

AMTKDNNLLGTFDLTGIPPAPRGVPKVEVTFDLDANGILNVSAKDTSSGNSRNITIK

NDKGRLSQQDIDRMLSEAEMYKEEDEKQKLKVSARNQLEAYIFQLKQAVSESGDK

LSPEDKSRVEQECADALRWLDSNTLAEKEEFEDRRKQLTSACSPIMAKLYGGGNQ

QNFGPGPSSSGMPGGCGRQAGGFGGQQSGPTIEEVD 

>CforHsp19 

MAATRNIVAKLNNRHFSVFVVPQIGRTTRFYQHYPNLRACDVSFLNYPQQSLVASH

RTFHTGSNLNARRDYYEILGVGKNASASDVKKAYYKLAKKYHPDVNKNDPEAQR

KFQEASEAYEILSDDTKRKQYDTWGSTAEQMGAGANAGRASGPQGFSQSWSYQS

TIDPEELFRKIFGEAGFGKGSSPFEDFAESRYGFGEAQEVVLRISFSQAARGTNKDVT

INVVDTCPKCNGSRCELGTKATKCTFCNGTGMENITTGPFIMRSTCRYCQGTRMYI

KHKCIECEGKGSTVQRRTVTIPVPAGIEDGQTVRMSLGNKELFVTFRVDKSDYFKR

DGSDVHTEAEISVAQALLGGSIRIQGLYEDHVLQIKPGTSSHTRIRLSGKGMKKVNG

YGNGDHYVMLKIKVPQKLDEKQKVLAIAYAELEKDTPGQIFGIAQRTDGSKAHLH

KEQSATLDAIRLILEGKEVIRSDSNTDSTKNDRKTEVSDGVEEDAEIRRLKKKN 

>CforHsp20 

MALLPWLLADPFDTVLVSARPSRILDQHFGLGLDPEDLFQPLNLNNKQLTRTPAGY

LRSWRTASSGKDSGSTVSFDKDKFQANLDVQQFKPEEISVKVTGDNVLTIEGKHEE

QKDEHGYISRHFVRRYVLPKNCNMEKIESKLSSDGILTITAPNVESTDVEHKSIPITQ

TGEPAKQIEQKK 

>CforHsp21 

MALLPLLFDHDPFCRKISRLSSFIEPEDIYQLVVPTSLSTNLKEVQEHLSQLQKDTSIT

VDKDTFSVSVDVQQFKPEELSVKVTDDNSITVEGKHEERQDEHGYISRHFVRKYKL

PEDCDIKQLRSRLSSDGVLSITAPKKEGKRLEYKEIPIIKTGKPAASVKRLQNVSPGD

RKNKKPRKDRNKI 

>CforHsp22 

MALSLPHFFGHHHHHNRPSRLLDQHFGLGLHPDDFLQPVTSNHRILSRTPAGYLRD

WRPNASSQDIGSTLSIGKDEFRATLDVQQFKPEEITVKLNADNVLTIEGKHEEKEDE

HGFIYRHFVRRYVLPKTCHMDRVESKLSSDGVLTITAPFMGAIDSGHKHIPITHTGE

PARLTEPKK 

>CforHsp23 

MVNVVTYEEVKELASKKTELIIDVREPKELEDTGKIPGSINIPLANLERELLSHSDEF

LKKFGIEKPDKSAPITVHCKMGGRSLKACKLLEQMGYTNLKNYSGGWSDWKKHL

D 

>CforHsp24 

MVKETKFYDILGVKPGCSQEDLKKAYRKLALKYHPDKNPNEGEKFKQISQAYEVL

SDPEKKAIYDKGGEQALKEGGLGRDFSSPMDIFDMFFGGSGFGGGRSRRRERKGK

DVVHQLTVSLEELYKGALRKLALQKNVVCDKCEGRGGKKGAVEKCPTCGGTGM



QVQVQQLAPGQGDRINPKDRCKQCQGKKVIRDRKILEVHIDKGMVDGQKIVFNGE

GDQEPELEPGDIIIVLDEKEHPVYKRNGSDLILRLDIQLVEALCGFQKVIRTLDDRDL

VITQLPGEVVKHGDVKCIQNEGMPRYKNPFEKGRLIVQFWVQFPKAIPPELVPQLE

NCLPPREEIMIPDDAEECILEEFDPEQEARKRYKNVYEEDDEMHGPGQRVQCATN 

>CforHsp25 

MVKAPAIGIDLGTTYSCVGVWQHGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAK

NQVAMNPANTVFDAKRLIGRKYDDPKIQQDLKHWPFKVVNDCGKPKIQVEYKGEI

KRFAPEEVSSMVLTKMKETAEAYLGMPIRDAVVTVPAYFNDSQRQATKDAGVIAG

LNVMRIINEPTAAALAYGLDKNLKGERNVLIFDLGGGTFDVSILTIDEGSLFEVRAT

AGDTHLGGEDFDNRLVNHLADEFKRKYRKDLKTNPRALRRLRTAAERAKRTLSSS

TEASIEIDALYEGVDFYTKVTRARFEELNADLFRGTLQPVEKALNDAKMDKGSIHD

IVLVGGSTRIPKIQQLLQNFFNGKQLNLSINPDEAVAYGAAVQAAVLNGEKDEKIQ

DVLLVDVTPLSMGIETAGGVMTRIIERNARIPCKQTQTFTTYSDNQPAVTIQVFEGE

RAMTKDNNLLGTFDLTGIPPAPRGVPKVEVTFDLDANGILNVSAKDTSSGNSRNITI

KNDKGRLSQQDIDRMLSEAEMYKEEDEKQKLKVSARNQLEAYIFQLKQAVSECGD

KLSPEDKSRVEQECADALKWLDSNTLAEKEEFEDRQKQLTSVCSPIMAKLYGGGN

QQNFGPGPSSGEMPGGCGRQAGGFGGQQGGPTIEEVD 

>CforHsp26 

MKKLALACIFVLVALGHTRADVAEPSVETVDVDLGASREGSRTDDEVVQREEEAI

KLDGLNVAQLKELRDKAEKFAFQTEVNRMMKLIINSLYRNKEIFLRELISNASDAL

DKIRLMFLTDKSVLESTSELNIRIKTDKEAGMLHITDTGIGMTKTDLVNNLGTIAKS

GTAEFLGKMQSAESTQELNDMIGQFGVGFYSAFLVADKVIVTTKHNDDKQYIWES

DSGSFSIVEDPRGDSLKRGTTVSLQLKPEAKDFLEHDTIRKLVKKYSQFINFPIYLWT

SRSETVEEPLDEEAPQEKEPKEDEEEDVAVEEEREDKPKTKKVTKTVWDWELLND

SKPIWTRKPVEVEDKEYNEFYKALTKDDKDPLTKIHFVAEGEVTFKALLYVPKLQP

SDSFNRYGTKTDNIKLYVRRVFITDEFNDIMPSFLSFIRGVVDSDDLPLNVSRETLQQ

HKLIKVIKKKLIRKVLDMLKKLSPEDYEQFWKEFSTNIKLGVIEDPANRTRLAKLL

MFLSSFDDKLTNLADYVSRMKPKQDKIYYIAGATKDEVKKSPFVERLLKKGYEVL

YLTEAVDEYAISAIPEFEGKKFQNVAKEGFSLTESEGGKEQYAELTARFEPLTKWL

AEDALRDHISKATVSERLSDSPCALVASMFGWTGNMERLAISNAHQKADDPQRSY

YLNQKKTLEINPRHPLIKELLKRVNDDPSDPSAKEMALMLFRTSTLRSGYMLRETA

DFAQSIETMMRKTLGVALDEPVEEEEDVPEDGIPEEENGDIKEEEAEHDEL 

>CforHsp27 

MSGIAATRLAEERKAWRKDHPFGFVARPSKNLDGSLNLMNWECSIPGKKGTPWEE

GHYKLRMLFKEDYPTSPPKCKFEPPLFHPNVYPSGTVCLSLLDEDKDWRPAITIKQI

LLGIQDLLNEPNVKDPAQAEAYTIYCQNRLEYEKRVRAQARAMSHQEG 

>CforHsp28 

MSLLPLLFDEPPYSSYWLRPSRILDQHFGLGLDSDDLLQPLNLNNRILSRTPAGYLR

NWRPNASEKDSGSLVSFDKDKFQANLDVSQFKPEEISVKVADNVLTIEGKHEEKQD

EHGYISRHFVRRYVLPKNYDVEKIQSKLSSDGVLSITAPPVQSSEVEHKNIPITQTGE

PAKQIEQKKQ 

>CforHsp29 

MDLSLLPLMIDSGPLSPASRWAASPLITPEEFAWPTRRLLSQISQFDNSNLVVVDKD

KFQVHVDVQQFKPNEISVKLNDDNTVTVEGKHEERQDEHGYVARSFVRRYQLPD



DVDVEKLASKLSSDGVLTISAPKKARGKTEEYREIPITRVGPVKSPETKTAEESKQ 

>CforHsp30 

MALLPLMFDDDLFGHPRKWSSFLEPEELCWPTATFSRGVNLHHLRDLRHQLPRVD

KNTSIIVDKDHFQANIDVQQFEPYEISVKLTGDNTVTVEGKHEEKEDDHGTICRHFV

RRYQLPEDCDVARLQSKLSSDGVLTISAPKKRDDKEVELNEIPIHHTWRPRLNWWP

SRSHSVSGHI 

Olfactory receptors 

>CforOR1 

MYVAYSAIYQMTCVSSGLLMALKVPLLFETNVPAAIDTTARTMVVVITTVKLAMC

QSRDVLRLISQALEEDYRISIQEDPSVRRIYRWHSTYCNNLVKLLVGSFILLAFFTVG

TVDANILASLASGRQLNYTTEKLIAVHFWYPYDESRHYAMAILEQHVRTILSCLTIG

TVTAFINFMIVALMLRLKLLQYYFKEFQAYSPDGFVASARVGIDVGLKLVCQKHQE

LIKSFENFNCHMKHIILLEYTLTSVMFAGQLVQLVAGERIMFNSAFIALTISQLMIFA

WNSNEIVVQSAALATALLESSWYEQPLEIQKEISFMVMRCQKPLRLTIGAFGTMDI

GAAISVGGANGSESYTASAVCPADSGEGNLTLRCRRAPRTRIANPANSTPNSSTTNS

RASDLHTAVDASENTGGNHKEDTQDGPIPVEREKSNRRPNIDAKKLLNQKNCIVKN

CRVSQIEIDEIVSYIRKTINTSEIETQRENKEDEAKVNEDELRELKIQMKHETTSYHT

KNLLKGK 

>CforOR2 

MLSFDEEFKAAPQKVFRTITLMITLWTVEIKAKLIQTARIKRIIAYILAEETKIRHSPD

EDVARCYFEQAKFCRRSNLIIFSVTMTVATSMIVGNFVQCRQVEQHNRLRNDTISK

SFTYELYYAGLDRKMAESVLEATNDLSVLIAASLVSSTQLVFISCMIFATSLIKIMQI

RFRKMVTYGDDVVVTLRDLVLEHQKVIDFVDQLNAAMKNLILLEYLLHSLNFASV

SIQFIKVGFQISTFQT 

>CforOR3 

MVKILRFQLTVLKYLFVWPKDRLDSKTNRILSVSYFTLSVLFCLPILGAVLYEALNG

MKDPNIAIEATIALCDATAYYVVFLCFLKNQAKIAGIVKDVNLFLNYCEAKLIEEID

ATCHKYTKYLLTYVTFGVLFNLLWPQITINQCTSARGELVKHMPCGMVTQNYFPF

DTRDTYVYWTIFFYFVNFCLHICVAFSIGTSVFIGLLMHTIGQLKNCSSYFKSIFFGA

DIATKFRLSYCIRYHQTILSYAERIFSTFTSILITYVTITSFTFAVVSYQIANSKTAIEER

IRYVLLLVGWIILFFLICFFAQEVIDQSLKVGDAVYHSNWHLVAGTDEIKRSLAVVI

LRTQRPICWKVKYIGTMSLFTFVYVIKTSYTFFTLLLTATDSA 

>CforOR4 

MASDKGYFGYIRRLMMMVGIWRLLDYQTSTLKRRIYEVYAVLFQLICLSALVSLIG

ELPILFRTNNATAAMDNIGKIIATVVVIFKMTMWRSNQMLRLMRLVLHQDSDIRLQ

PDSQIKAIYQRHQNYDDKFISLIVSSAVMIAVCAAGFGDVDCYLYTRQFRNLNQTQ

KPLPMNLWYPFDRNRHYVFVLIDQNIRPSMACLCIGVVSASVNSVIVFLKLQLTLL

QRNFRSFDGCKGNDLKPLCVEHQKLIEFVAIFNGAMRNIIFLEYTVSSLTFATVIFQI

TTGDQLVFSFTMLAYISLQLLTFAWNSNEILIQSIELAKAIYESRWYDQSKSTKLLLY

TMMMRCQKPLCLRIGLLGVMDLNAGLSRLKLGYSYTSVMKT 

>CforOR5  

QVLNNVFETLVESVCSKFNGGRFETMYKTVEIPILTLSKYCMIFVGIWKLDLPPKNV

MSRRVYDIYSAFVRIYFPLFISSSCIQFVITLGAEKSLEDLFQELSFIIIAAIAEVGTILC

QSEDFKQIIVSIIEQERRILESSDDQVISYHAAQIKFCNAINLMTIFFVIITGVFIILENA



WKRQQVEKYTNKFNGSAEKPFIYELYFYKFDPHKYSNVMMGVNYLMLLTNILLIIS

TKIVFVSCIIFASSSLRKLQVGFKKTVSISTRLVDLIRQHQRVIRFVKKLNESIRYMIL

MEYLLNSVNVAAVSIQFIAATNTGNSHSYYIQYRDHKNLETQFFYAAGSNCTKHSE

LSKYSMIFVGVWKLKLLPKNVMCRSVYDIYSAFVRIYYPLFISSLCI 

>CforOR6 

MFLHQPCGIRPPTYFLCTTLKCLNQILHRIFTAKGLKFSSWQSVLGLKLSNELRVAE

RMCKIQDVLEPSILTLPKYFMMSAGIWKLDLPTSNYVYRRIYEIYSAFVRIYFPLLVS

SLSIQFVISIGNDKSLDDIFKELSFIIILAIAEVGAILCQGNAFKHIMSSIIDEERRIHESG

DDDVLRYHSAQIKFCNAVGLTIIVFVMGTATSIGLENIWKRLEVEKFNKEHNESAA

KPFIYELYLYKLDPYKYPNFMLFVNYFVLYVNAFPIISTKIIFISCIVFTSSSLRRLQVG

FRKTATTSTRLVDLIRQHQRVIRFVEKLNDSIRYMILMEYLLNSLDVAAVSIQFIAYE

QGIPISPLTYFLYLFVQTFALGWSANEIQIQSLALGDALYDSPWYEQNDQAKRLILS

MIVRSQRPLALTIGPFDTMTTASALRIMKASYSYVSLMIN 

>CforOR7 

MNASRTHRPSILNFSKCFMIVAGIWRFPLHDPLKIYPYYSAIVQSYFVIICISLAARFA

LTLASGVSNKSSEEMFKQASYIITVIIVEYAAILYQSGPLKRILSYIMEEERQMLQCT

DPEVSRNHFEQLGFCRKSNFIMFIFTCGSGASIALENVWRQLQVHKYNARFNTTLPR

PLPLELSYGGWDEEKHFALLLIAHDVWVVISMFLIVSTKTIVFSCVIFVPSILKRLRV

KLGKLAESGLRDLVREHQDVIGFVERLNNSLKYLVLLEYILNSLNVATVSVQFITY

DPKMLPAPAFYFSFLIAQIFILGWSANEIREQSLALSDALYDSLWYEQSETVRKVLL

AMMVRAQKPLALTIGPFEPMTTQSAVTVIKASYSYVTVMMNSYE 

>CforOR8 

MCKFFQGREILKLSRYSMLLAGIWRLPWTKSSSLNKVYRFYSAAIQIYFPLFLTSMT

VNCAQMLRNKDHSGTVFRSFAMMITLFIVEVKAILFQTASVKRIIAQVMDEEKSILD

YDDREITRNHSNRVRFCRKSNFAIFGFNFFSGVAMIAGNIIARFQIDRRNEMLNATT

AKPFIYDLYYATLDPEEHPTFLIFVNYVSLSVAGFMISTQVVFVSCIVFAASMLETLQ

VKFKKPAGFKDDASLRRLISEHQHAIRFVEMLNDSTKHLMLLEYLLNSLNVASVSI

QFLVSERNASLAFPIFHFGLLLVQIFVLAWSSNEIKVQSSGLADAIYECLWFERTEYS

KKLLLIAIIRSQRPLVLTIGPLGAMTNESALTIMKASYSYVTLMANSYR 

>CforOR9 

MLLAGIWRFPWTSNVLLAKVYQFYSALIQIYYPVFLTSMSVGFAKMLGEQVYSVS

VFRSFGMMITLFVVQVKVILFQTRGVKRIISQVMEEERPILDSDDGQIIRNHSKRVRF

CRISSMAIFGFNFLSGVAMTSANIIARFQIGRRNEMLNETTAKPFIYDLYYPALDPQE

HPTFPMVVNYISMPVAAFMVSTQVVFVSCVVFAASMLETLQVKFKKSAGFEDDAT

LRRLISEHQHAIRFVEKLNDSTKHLMLLEYLLNSLNVASVSIQFLVSERNVSLAFPIF

HFGLLLVQIFVLAWSSNEIKVQSLELADAIYECPWFERSEYSKKLLLVAIMRSQRPL

VLTIGPLGAMSNESALTDTEISVLPRNAMLLAGIWRLPWTSSVLLAKIYQFYSAAIQI

YYPVFLTSMSVSFAKMLGEQIYSISVFRLFGVLITMFVVEIKVVLFQIGSVRQVIAQV

IQEEKLIFDSGDARIIRKYSKRVQFCRIYSMAIFSFIFFSSVAMIWTNIMARQRTERHN

LMFNESTVKPFMYDLYFPSLDTDKYPTFPMVVNYLSIPVAGFMISTQVVFVSCVVF

AASMLETLQVKFKKSAAFEDDATLKILISEHQHAIRFVKNLNNSTKYLILLEFLLNS

VNVAFVSVQFLVTKPGAPLAIPAIHFAFLLVQVFCLAWSANEIKTQSLELADALYEG

LWFERSNTIKKLVLIMITRAQRPLVLTIGPFGFMTNESALTIMKAAYSYVTLMANTY

R 



>CforOR10 

MTISHRRSEILKLSKYSLVVAGVWRFSWTKSPSLQIFYRFYSVLIQIYYPACLTSLAT

RFAISSVRETPSDISTFFRTFAMTITLTIVQIKVVLFQTRAVKQIIRQIMDEEKSILGSN

DEEILQRYSAQVALCRIWNLAIFWLIFGSGTGMILGNVLQRLQTKEESRESNRTIPKP

YLYDFYYASFDVEEHSTILTLVNYAYMVVSGCMISTQVILVSCMMFASSMLKTLQ

VRFKKASCYDADILLTLKRLVMEHQHVIRFVKKLNNSTKHLMLLEYLLNSVNVAS

VSIQFLVTKPGASLAFPACHFGLLLVQIFSLGWSADEIRMQVRHFASKFSRVSLNLS

KSLGLADALYESSWFEQSENAKRLVLVMITRAQRPLALTIGPLSAMTNQSALTIMK

ASYSYVTLMANSYG 

>CforOR11 

MANLPPQILRVSKYCMVVAGTWRLSLASRHEVLQKIYSLYSACARAYFPIMLTSM

CLQTVREKSTKSTEEMFRILSYIILLFIVQIASLMCQTGKFQKVLVRVASEERSILNSC

DWNLLRFHSRRAQFCRTFNLNILFSTSGAVVCIILENWFLRRSIDRHNVLYNESQDK

PFAIGLYSHSLDRERHATLLVAINDLCLCMNTFAVVSTKIVFISCMIFAPSMLKKLQI

EFSKLNHRDSDVVSCLKMLVVDHQEVVGFVETMNESVKYLILLEYLLNSLNFAVV

SLQFISFETKLLPSPILFFYTLLVQTFVLGWSANEIQVQSLAIADALYESLWYEYTER

AKKMLLIMMMRAQKPLALTIGPFDAMNTGSALAIMKASYSYVTVMIDG 

>CforOR12  

MPINKPCTTLRFHHISKTMTTILTLSKCGMIAAGIWRFPVTTRPSFQILYALYSICIQV

YLAIFVVSMVIRFAILSIHENHPTKESVDLLFTAFAYLISFLVTQIKAVICQTKPLRRII

CYIIEEEENLSNSGDEEILAYHRRQIALDKKINWAIFYFTALLGSAAIVSNAFLRVSIG

QLNSASNSTVRRPFVYELYYYKVDTEKRASILVILNAFSVLVAILMGVSTQSIFLTCI

IFASSVLKALQVKLKKMSVGDNDMAVTLAHLVKEHQRVVRFIKQLNEAVKHLML

MDYFLNAMNMALVMLLFLEAETGMQFASCVFYSGRMMVIIFALGWTSNEIKVQS

QGLADAIYESGWYERPLSVRRLLHMMILRAQRPLALTIGPFDEMTIQSSLTIMKAA

YTYGTVMMQKYQRE 

>CforOR13 

MPEVLGFAKYTMIGGGIWRAPFSKNPLVRKTYSVYSVAAQMYFLTFTLLFCTKVIV

IIREKIAADILFRVLSYTLSLIIAQAKSLICQTRRVKQIFTYILEEETKIVGCGDDEVLD

RYARRVKVGNHINLAIFSFTSALGLGAIAENIQNRLEIGAYNLAHNETLRKPFLYEF

YYGQLDTEENSTALMWLNYCTVVIAAIVCISTQIIFLSSIVFVASVFETLQIRFGKLV

DASKDTVATLKSLVVQHQRAIRFVEELNDAMKYLMLMEYVLASFNIASVLIEFITE

KELTAMFLFGRSCYSAWLITNIFALGWTSNEIRVQSAQVANSIFETRWYEQSEEAK

RILFIMLMRSQKPMVLSKGPFGDMTIETSLTMMKAAYSYVSLMSQEYK 

>CforOR14 

MLKLSRYSMTVAGIWRSPFPYNSIYQIYSSFVRICYLISLALMYAYLFDIFAAKGTAI

DEPADFIFTCIAYLISLTVVQIKAALCQSDKFLRLLRRIQEAEDDLFRLNEPEIASFHS

SQVRFARKINLVVFFFNFCFTAELIIANLFQRTAIEEHNRVFNTTLEKRFVFQWYYGS

IDTEAHEMLLLVVNGFSLTLAACMTFATHCVYFSSTFFASSLLGALGIRLKKAASY

AEDGLVRLIKDYQDVIEYVQYLNASTKYVLMMDYALNSLNMALIIFLFLKVDTYA

QWLSVVSYAGYLMTNIFATGWAANEIKMQGLRLSDAIYESSWYNYDKELKRHLL

MVMIRAQKPLVLTIGPFGEMVLQSSLTIMKAAYSYSMIMIQKY 

>CforOR15 

MKVVHRSILNFSKYCMISVGIWRLPLPTNINVIRKTYAIYSIFVTIYIPLFLTSMCIHFI



LALVSQNETLEDLMKEFSYIIITLMTETAAVICQRNNFKGIIAYVLDEENNILNSGED

ETLHHHTQQQKFCYNVNLTIFVFPICTAASIVIENASVRSQIGQYNREHNDTLDRPFP

FELYLYKFDKNKHQAAMLLVEYVSHWMIIFRIISTKNIVVSCVIFTPSILKRLQVRFK

RMSMEEGGTFESLKDLISQHQNVIRYVSDLNHSIKYVIFMEYLLNSLNVAAVSVQFI

SDKLAISPLFYFAYLFIQTFVLGWSANEVKVQSEALGDALYESLWYEQNDRVKRMI

LYMIVRSQKPLALTIGPFDAMTTASAVRIMKASYSYVSLMVN 

>CforOR16 

MMNIVDRRILNFSKYCMIFVGIWRLRLPIESNTLRKTYEIYSIFVKIYMPLYLLSMCI

HFILAVGSKNETLEDLMKEFSYVLVSLITEIVAVLCQKRTFKQIISYVMEEEKDILNS

GEEETLYQYKRNLNFCIAVNLAVFIFPVCTAASISRTQRHVGQTFPVPLYLYKFDKN

NHQIIVMFVERVWQVLVVVRAISTKNIVISCIIFTPSILKRLQIRFRQLSRQEGDTFEL

LNDLISQHQKVIRYVSELNDSIKYVILLEYLLNSLNVAAVSVQFISNKLAYSPLFYFI

YLFVQTFVLGWSANEVKVQSEALSDALYESLWYEQNNRVRRMILYIILRSQKPLTL

TIGPFDTMTTASAVRCRRIVGLDTVFYFHNYRDGREKCIRISAEIFPVIMILCGELYIV

VLIFETSVLAGLSPLQPSFYLLPTHEIANCEYIRIYELAIKYLSQILVVLRIISTKNIVIS

CIIFTSSSEALSDALYESLWYEQNGRVRRMILSMIVRSQKPLILTIGPFDTMTTTSAV

RIMKASYSYISLMVN 

>CforOR17 

MNHARPHQSILNFSKRFMMTSGIWRLPTINCPTIAKIYAVYSTTIQTFYSIVAVSFGI

QFASTFIDKFAKNSEAVFKEASYIITLVIIEYASIVCQRKNMRNIMTFILHEEHHIFEN

EDEDVRKTYLGHLKFCWKSNAVLFAFTCCSGAAIVLENLVLQLEVHKLNRELNET

RPKPLPLDLYYWQFDPDKYDTFLLIVHDVWLTNTMFLIVSTKTIVFTCIIFAPSIMTR

LQMKLNTLKEGEVWSSVKKLAREHQKIIEFVEQLNDSIKYLILLEYLLNSLNVATIS

VQFITDDKKMIAGLVFYLSFLFVQTFILGWSANEIKLQSTALSDAMYQTSWYNQSR

YIQKMLLTMMVRSQKPLAVTVGPFEAMTTQSALTVMKASYSYVTLMMNNYDKR

YQL 

>CforOR18 

MIPTFLNRSILNFPKRFMMITGIWQPVWTTANPKLRKLYAVYCAFVKLYFMIFVTC

AFAEFALTLTTKNSTSRMLNQLSFVIPMLTVLYAMLVCGTDNFRRVISYITEEETHL

STCDDEEILKLHSRHLRIGKFVSTILVFTVASTGTAIVLENLYRNLPTLKRSSGGNDTI

EVDTIFDVYYFGIDKSKHAVAFVLVNEIVCVFNTTLTLAVKSIMLTCMIFAAFALSA

LRIRFRKVDAKEDVGLSLKHLIVQHQRVIGYVDDLNDLVKHIILFEYVFESLTVAAV

SVQLATCEPKLMPPTASYLCYLLLQILMLGWTTNEIKVQSLALSDGLYESPWYRQN

ESSKRVLLVMTRLTQKPLTLTIGPFGAMTMQSALAVIKGSYSYVTLMKNNYK 

>CforOR19 

MTGSERPQNSILDFPKRFMVVTGIWRASSITRNSAAQKAYIAYSVFVKFYCTLFVAS

AVIEFTLSVLSENSIEFRQLSYIISMLTTLYATMVCDTINFRRIISYIEDRGNRLASCGD

EDILKLHSRLMKTGKLVSTALGLAVASTGSAVILENIWRNVAIAKYNSGGNGTAEI

AFILDLYYFGLTTRKPATAFILVNECLSVFNTILTLATKSITLTCMIFASYALQEIQIR

MRKIGTDVDVDLSLKRVVSQHLDVIGYIHDLNDLVKYLILFEYLFESLNVAVLSVQ

LAAYESQTLLSSASYLSYLLLQIFMLGWTADEIKMQSVALSDALYQCPWYEQNESS

KKVVLVMIKLTQKPLTLTIGPFDSMTMQSALAIIKGSYSYVMLMTNGYQ 

>CforOR20 

MVAKQAERSILDFPKRFMVVTGIWRTSSITPHPTMQKVYVAYCIFIKLYYTLFVALL



IIEFGRSLASTNSVEFRQLCYIISTVTIFYATLVCDTVNFRRLISYIEDRVSRVAGCDD

EEISILHSRQLKIGKLVSTILVLTVASTGSAVVFENIWRNVVNMKYYSGRNETADIV

SIVNLYYFGISRRPKIVFVFVDEFLCVFNTTLTLATKSITLTCMLFASVALQELQIGFR

RIGSDRDVKLNMEQVISQHRELIRYVELLNNMVKYIILFEYVFESLNVAAISVQMTK

SESQTLLSLALYLTYVLIQIFLLGWIANEIKIQSVALSDALYESPWYEQNESSKKVIL

VMIKQAQKPLTLTIGPFDAMTLQSALAIIKASYSYVTLITNSY 

>CforOR21 

MADTRTERSILVFPKRFMVVTGIWRASSITSHPTMQKVYVAYCIFIKLYYTLFVTSLI

TEFALSVASTNSVEFTQLSYIISALTMFYATLVCDTVNFKRIISYIEDPVSPLARREDE

EISKLHSRHLKMGKVVSTILVLTVASTGSAVVFENIWRNVVNTKHHSGTNDTALSI

ANLYYFGIFRRPKIVFAFVEDFLCVFNTILTLATKSITLTCMIFASYALQELQLGFRRI

GAERNVKLNLEQVISQHRNVISYVNLLNRMVKYLILFECVFESLNVAAISVQMTKS

ESQSFLSLALYLSYVLIQIFLLGWTANEIKIQFILHSQSVALSDALYESPWYEQSESIK

KVILVMIKLAQKPLTLTVGPFDAMTMQSALAVTHLYEKFNFSTVPTGMFNSRSSRH

LIRMLL 

>CforOR22 

MARSFLKFSERIMILTGIWHPALITGKSALQKLYLTYYVFVKLYFALFFTSASMELF

LSVGPGRSSPRLFKQLSYIIPSLSIFYAKIACGTVNFRRIVSYVKEKEKLFCNCEDENI

SNLHSRCYRIARLVNMILILTVASTGIAVVLENLWRNINTLPFNSTSEIVSIIELHYFGI

SRKPAMVFVLLEEFMCVFNTTLTLATKSITLTCVIFAGYALKALQIKFRNIGQDGDV

NSSLNHVITQHQDVTRYISRLNNLVKYLILIEYVLESLNVAAVSVGLVTNGSQTVLS

SVSYLSYLLLQIFLLGWTANEVKVQSIALSDALYECSWYEQNESSRKVLLLMIAFT

QKPLKLTIGPFDAMTLQSALTVIKGSYSYVTLMTNN 

>CforOR23 

MPILKRLQVRFGKWEADDAGLLTLLKEFAKQHQHVIRLIKNVETSLHQDLSVVSLS

VQFTISTINGKDADQMFGQLIYVIAVMNGGIGALLYQRVDFKEIINYITKDDKDVGF

ITKLNGSIKYLIFMEFLLNSLNIAAVSIQFITFEKTMLASPILFFGILFTQTFVLGWSAN

EIKVQSLMLADALYRSPWYEQNETVKKMVLTMIMRAQTPLVLTIGPFDAMTTQSA

LAIMKGSYSYVSVMLNNYQ 

>CforOR24 

MTTIKRRSIVSFSKWFMISVGMWTLDLPTRNNALCKVYALYSIFISFYFATFVSSICI

QFAITLTTQTTDLETFKQLPFVISLLITHYVTVVIRSSKFTEIITNVVNEENLISISDDED

ILNSHLEEVRFNDALSAIFFALTACTGATLILENFWHNMEVARYNREKNVTLDRPIL

LHLYYFNVNKRKHETLVLAITEVALVFNTLIIFSTKVIIFTCAAFASSALKNLQIRFRR

VGLRCDDALTNLKLLIVEHQGVIEFVKNLNESIRYLLLLEYLLNSLNVAAVSVQFLT

YNRQMLLTPAFYFCFVLVQIFILGLTTDEIKVQSVALSDALYDSPWHDQHNKLRRIL

LIMIARTQRPLRLTIGPFNAMTMESALAILKASYSYVTLMKHGYQ 

>CforOR25 

MAATAKPKSILSFSKFFLLFVGLWKLELPFRDPAAIKIYGLYSVFNAVYFATLALSIS

IQFGISVATKFFEPDTFKQLSFVIVILTTYYVTLVIRSGRFTDLVARVEQEEKKLMYC

ENREILLFHLREISFSNSVNMAVFILCLCTAATLLWENFTSNMNVASYNAKHNASLE

RPILLDLYYFNVNMHKHETLVLVVNEMVLGFNTFVIVSTKVIVYTCITFAASTLKCL

QIKFRKLGLRQKDALINLKVLIMEHQGIAEFVKNLNELIKSLLLLEYFLNSLNLAAV

SVQFLTCDAGMLVTPIFYLCFVLLQVFILGLTTDEIRVQENYQQSLALSDALYDGP



WHYQNEEVKKMILIVLTRTQRPLELTIGPFNPMTMQSALAFNLDINSLAKALTDTA

FSISYEIIQNRFVLPYIRETTI 

>CforOR26 

MATIAKSKSILSFSKVFLLSVGLWKLKLPFRHPAATIVYALYSTFITLYFATLAVSMS

IKFGITLTTNFADPDIFQQLSFLIVILTTHYVTVVIRSDGFIDLISQVEREEKRLMRSEV

GEIVNSHHKEIRFSNVVSATFVVLTSCTGASLIWENFRSNMAVVGYNRKNNASLER

PILVDLYYFNVNKLHHENFILVVTEIVLCFNTLVIASTKMIVYACITFAASALRCLHI

RFVKILNEFIKFLLLLEYFLNSLNCNEYYFQQEARLLLIPAFYLCFVLVQVFILGLTT

DEIKVQSLALSDALYASPWHQQSEEVKKMILTVLTRTQRPLELTVGPFNAMTMQS

ALAEDAKKLSIPAFSLCFVLGQIFILGLTTDEIRVQSLALSDALYDGPWHHQNEEVK

KMILIVLTRTQRPLELTIGPFEPMTMQNKTANYFAFQILKASYSYVSLMAQTAQ 

>CforOR27 

MATIAKSKSILSFSKILLIIAGLWKLKLPVKHPIAIIVYALYSTFITVYFATLALSMTV

QFGITMATKFAGPDTFKQLSFVIVLIVTYYITLVIRSRSFTDLVARVEIEEMRLMLLE

DDEMLLSHLKEIRFSNVVSTTFLVLTIVTGATLIWENFWSNMKVVTYNRVHNASLE

RPILFDLYYFNVNKHKHEDFVLMVTEVVMAFNTIVVVSTKGIVYACITFAVSALKC

LQIRFRKLGIRQDRALADLKLHVVEHYRIMEFITNLNGVIKNLLLLEYFLNSLNLAA

VSVQFLTYDPKLLLAPACYLCFVLIQVFILGLTTDEIKVQSLALSEALYDSPWHNQN

EEVKKMILTVLTRTRRPLELTIGPFNPMTMQSALAILKASYSYVSLMAQNSQ 

>CforOR28 

MAAAPKRRSILSISKIFLLSVGMWKLELPFRHPAAVKFYSVFSKLMPGYFAMLALS

MSVQFAITLTTNFSNPDLFKHLSFVIIIGTAYYVTLVIRSDGFVELISRVEREEKRLAR

SEVAEILLSHLKVIRFSNAVGTTFLALSICTGAALIWENFWSNMKVLNYNKKYNTS

LVRPILIDLYFFNLNKRKHETLMLIVTEIMLVFNTHVVSSTKVIVYTCIMFAASALRC

LQIRFRKLGLRQEDALADIKLLIQEHQEVIEFVENLNKSIKYLLLFEYFLHSLNVAAV

SVQVLTYDSKMLMRPACYLTFVLVQVFILGLVTDEIKVESLALSDALYDSPWYNQ

NKTCRKMLRIVMIRAQRPLELTIGPFNPMTMESALAILKASYSYVTLIAQNAQ 

>CforOR29 

MWKLQLPIEYRIATKIYAVYSAFINIYFPTFVASLCIQFAISVSSDFDQDMFKQLSYAI

SLLITYYITLVTRGDRFTEIVAQVIEQEGRMLRSEDPEVLGSHLNEVRDDWRILLFFF

TFTIGTGLTVILENFWYNMEVAIYNKKHNTTLERPITIDLYYFTMNKRKHETLVLIIT

ELAVIFNTVIIFSTKAIVFTCIMFASSALKELQIRFRKVGSCREDPWRKLNDLVVDHQ

KLIEFVRKLNVSIKFLVLLEYILNSLNMAAVSIQFLMSQNKTLLTPAFYFCFVLVQVF

ILGLTSDEIKVQSLKLSDSLYHSPWYNQGGRVKKNLLIVIARAQRPLELTIGPFNPM

TMESALAILKASYSYVTLMMHGYQ 

>CforOR30 

MLEGTGNMAADSGRHPSILTLARYSMTSVGFWKYHSQKNPLKLFYSTYSGFIVLYF

MTYTISVGIKFVITVSAASTVDSEIIKQLSFIISSLIPMYVVMVCRSSGFNEIISLVRREE

QSIITSDDADILKSHLKQIRRSNAVNGIFSAFACCTGFAMALENYRPNVKVARYNRE

HNTTLERPLLVDLYYFKLNTQKHADLLLVVSEICFIFNTLIILSSKLCVYTCVIFTSSL

LKKLQIRFSKTGLRQEHKLAALKSLVMEHQNVIEFVDKLNVSIRYLVLLEYLLNSL

NVAAASVQLITYDKKMLLMLFFYVSFLLMQVFIMGISANEIKVQSITLSDALYSSPW

HEQSEATKKVLLIMIARTQRPLMLTIGPFGPMAIESALAVCKASYSYVTLMMQNVH 

>CforOR31 



MHCAKPSSCCNKSFVFVTHMAIGTKRQQSILTLAKYSMTLVGFWQYPSQKYPLKL

LYSIYSAFFVIYFMTYTCSVCIKFAITLTTASTFDSEIIKQLAFTLSILMTMYVVMVCH

SSGFNKILSYIVNEERSILQTEDFDILKSHLQQIRNCNNLNAIYAVFTFGTGFAMALE

NYLQSIEVARYNSDRNTTLERPQLVGLYYFGINPYKHADLLLVISEICILFNVLIMLS

SKLGVFTCVIFGISLLKKLQISFRKMGVDRENALAVLNRLVDDHQRVIAFADKLNA

SIKYLILVEYILNSLNVAAVSVQFITYDKKMLLLPFFYLFFLLIQVFIMGIGANEISVE

SVNLSNALYFSPWYEQSEAAKKVILIIIARTQKPINLTIGQFRPMVIDSALAVRHMAA

GTKRHPSILTFARYSMSSVGFWKYPNQKYPLKLFYHFYSAFFIFYYVTYTVSACTQF

SITLTAASAFDSAMIKQLSFVITILISFYVIMVCHSKTFNKNISHIVREERSMLQSDDA

DVIKFHLQQIRNCNAMNAIVSILAFGTGFAMALENYLINVKVARYNKDHNTTLERP

LLIDLYYFKIDKHKRADLLLVFAEMSFAFNTLIMLSPKLSIYACVIFTSSLLKQLQIRF

SKLGLGREDTLTSLKHLVREHQKIIAFVIQLNASMKFLILLEYLLNSLNVAAVSVQFI

TYEKKMLLMPCFYIFFLLVQVFTMGISANEIKAQSLALSDAIYSSPWQEQNESVKKI

LLIVIGRTQRPLMLTIGPFGPMVIDSALAICKASYSYVTLMMHNVQ 

>CforOR32 

MTELPSILTPAKIFMTSVGFWKYPQQKYPAKYFYKLYSAVFVFYFFLCAICLYIKFII

TVSTTSTLDPDVINQLAYVISYLMTTYVIMVCRSASFNDVIYDIAVEEQRMLKSGDD

DILKSHLQHIRRDNYINFLFAIFTIATGFALAWENYQQNIVIARYNRDHNTTLERPLL

VQLYYFKINKHKRANMLLVASEISIACSVLMILASKLSLYSCIIFASSVLKMVEVKFR

KIGLGSENPLAVLKRLVKEHQRVIAFVYKLNGSIKYLILLEYLLNSLNVAAVSVQLI

TYDKKMLPTPVFYLCFLLIQVFIMGISTNDIKIQSLALSDAVYSSPWHEQSEATKKLL

LTVIARSQTPLELTIGPFGPMLIESALAVCKASYSYVTLMMHNVQ 

>CforOR33 

MVDHQSILTPTKTFMTSVGFWKYPHQKYPARYFYNLYSALFVFYFSLYAMCLYIK

FIITMATTSTLNPEVIKQLAYVISYLMTTYMIVVCRGASFNDVIADIVLEERRLMAY

GDGDVMKSHFQHIRWDNWIILLFAVFTIGTGFALALENCLQNVERARYNRHHNTT

LERPLLVELYYFKINKHKRANLLLVASEISLACNMLMILASKISVYTCIIFASSILKIV

QIRFRKMGLGQADTLTALRRLVGEHQRVIGLFEIPIRHQRLILIDRERIINYEWVANE

KNAMLNFPKFFMTGIGIWRLDLKIRYAVLKKLYALYSVIMQAYFLVFMCSLDLEFF

LTCTNDKNPSELFQQLSYVIALSVVTITSLLWQKEEIREIIIHMLEEEKTIAGSEDPEV

LDTYLNQVRVSGKINVAIFSLSFGVALSILLETWWRRQQVNKINATRNETLEKPFPL

ELYYGYDFDRERYSTLLLVTQGAACFSINFMVTATKVMFFTCIAFASMVLKTLQIK

FRKYGSRNHDPSRELTALIVEHQRIIRFVTNLNESMKYIVLLEYLLNSLNVATVSVQ

LIVFQTKAASPIFFLGFLFAQIFVLGWSANEIKVQSAALANALYASRWPDQPEFAQK

LILVMIVRSQRPLELTIGPFDAMTTQTALRILKASYSYITLMKNNYDQ 

>CforOR34 

MENRQILALSRYGMIVAGIWRLPFTSRAAVRKFYALYSAFVHVFFAAFVASMLLRF

LILVAEKSSAELLFGSFAYLISFYITAIKAVLCQSSEFKRILSYIVEEERRMAMSDNQE

LFRCHLVQIRFAERINLGIFSITVGLSVSAVMANAMQRANVEEYNRSYNASLEKHF

VYELYYAKVNTEDHERLLAILHAFTTAWILFVGSSTQCIFITCIVFASSVFKTLQIKL

RMLSTEDALKNLRSLVVEHQNAILFGVKLNSSVKYLMLMDFLFSSLNIGLVLILLLR

AENTTQFTTSFYACRLITIIFAIGWCSNEVQIQSLGLSDAVYESPWYEQTEDVKKILL

MMIVRVRKPVALTIGPFDEMTLQSSLRIMKAAYSYCGIMAKKYN 

>CforOR35 



MFARELTISGHPHVVTNADDERNIYLEGSMPLFQKQSQNLVKVAPAPTDFYKTELR

GGKINAFENESYEFSIVINYLKPVLRTLRILGLLPVANSDRGYFVTIHWIVYSVLLLL

FIMGYTAFIQLHKVEEAKAGEGRFEEAVIDYLFTVYLIPIVTNVIGLYEAKKQAEVL

NQIISFEKIYNSTTKKKLDLFLANKPLLLSIALPIIGSGIMVVTHVTMSNFVVFKVIPY

CYINVVTYMLGGAWYIYCNIIGKVATIIAEDFQQALKNIESSIKIADYRSMWMMLS

RIIRNVGNSFGYALLFLCLYLFFVVTLTIYGLLSQIQSGMGTKDIGLTITASSAVMML

YFICDEAHYASACVRTNFQKKILLVELSWMDDDSQQEINMFLRATEMNPTDMCLC

GFIDVNRNLFKSLLATMVTYLVVLLQFQISIPDDSLPDNNNTTTT 

>CforOR36 

MLASKDDAIVRNYLSRVQFCDKCNRIMSVFMLGAVTSIMAQAIWKRREVSEYNVR

YNTTLELPLPFKMYYFNLDTRKHPKLVFVLNFLAIPINAINFLSTKSILYSFVLFAPLT

WKQLNFRIRKISVRDDGVSSVFENYVSEHQEIIKFSTDLNDSVKYLILMEYLLDSLIV

AMNSMQFITFPFCLLGRNKHIQKQPSGAKRNQLESTGLSRDDKQEISTDKSISESQS

WGNITPQTKMEDKEVSRSAVWDKNSDQEKESQSRSATPSENTPESLRWGNNSDQD

EIDENFSSELQEDRKKLIVFKNIYKEMLEKDNDNEVSQEFWRFVENITKTQRKNTR

HQLKAVTKIDSTDHYEGDKVILGKNGTKVSKTLFATINWSKYTSATRRLLSAFFSR

KVMATHSLTGKPSPAFLDTKEAKLQLDPLIVGDIIEIVCRKCNVNKSEVRGAITSKC

ADENKLYKKSERLKCKS 

>CforOR37 

MTLAGIWKLELPDPFQSFRWLYPIYSITIHAIYVSLPLLLAFNFPYLLENDPGEANES

LSKILYGVLLIAKVLSYESESSKCLLVRAIREEAALNQYGDNFAKRIYQEHVLFCNR

LNKFVFVSATVAVFLLWEVGKYSLKTMPHSELFRFARIAMTLAGIWKLELPDPFKA

NESLSKSPYGILLIAKLLSYQSESAKCLLVQAIREEATLNEYGDDFVKRIYEKRMTR

CNRLNKFIFISATVVVFLLCEVGIPLKPREVENAFVILRMAPHLEIFRFARITMIVSGI

WKLELCDPFKHCSRVYPIYSVMVHVIYTSFPLLLLINFPHLVKNDPSEAMETISKILY

GILSIVKLFSYQSESSQCLLAKAIQEEGHLNDHGDDFVKRIHELHVSYCNVFNKFIL

MSVVFGGSVLCEFGIADSYKFHRLPKNESVNVAKPLPLPFWYPFDENKHHVWVLV

EQLLTIVWCALLFISVQIFSNSALIYMRGQLKILQKSFKEFHQNMVEGDSNSGLTAL

KHICVKHQNLIGYINTANRAFRSVVFFEYGISSAMLATALFQVVAGRNVTTNVIHV

SVLTSQLLLLAWSSDEIVAQSLELAPAIYQSNWYECDKDSRILIRIMLMRCQKPLSID

IGSFGAMTVRSAMSSELFRFARITMTLAGIWKLDLPVPFEWISQVYPIYSVVVHIVY

ASLPLLLTMNFPYLLENDPIEATESLSKILYCVPLIVKLFSFQSENSKYLIIGANAEEA

RLYQNADNFVKSVHEMHVLYCNRLNKLILMSVAFAGFLLCELGIVDSYKFHKLVK

NESKIMVKPLPLPFWYPFNENKYHVWVLTEQLLTIVWCAISIVSVHTFSNSVFIYTR

GQLKILQSHFSNFHKNIVDGGNGVVGLKELCVKHQNLIAAQVYGVEKEENPVKAK

TRLSTVWTTFFLELWARATDRFLTRHDVVDMTFFNLSKKHLEAVTKKSK 

>CforOR38 

MDGEYELPPLGQHSFKTSHRKESAILRTMSHSELFRFARIAMTLAGIWKLELPDPFK

GFTRIYPIYSIMLLVVNLPYLLKNDPSEAKLLSYQSESSKSLLVQAIREETTLNQYGD

DFVKMIYEKHMTRCNRLNKFIFISAAVVVLLLCEVGIAESYKFHRLRKNENQTLAK

PLPLSCWYPFDENKYHIWILIEQLLTIFCAGLSYINTVNRAFKGVVFFEYGISSVILAT

SILQVTAGGNITYKLTHLLGVTSQLLLLAWSSDEIVVQSLELAPALYQSKWYECSK

ESRVLINIMLMRCQKPLTIDIGLFGPMTVQSAMTAIRDEVDLLQNGDDYVMKIHEK

HVFFCNLLNKFFWLSTAGAASLLCEIDIQWSLKFTF 



>CforOR39 

MTLAGIWKLELPDALKGFTWLYPIYSIAIHAIYASLPLLLALNFPYLLENDPGEANES

LSKILYGVLLIAKVLSYESESSKSLLVRAIREEDALNKYGDDFEKRIYQEHVLFCNR

LNKFIFVSAAVAVFLLWEAGITESYNSHRLRQNESQTFAKPLPLSCWYPFDESKVHI

WILIEQLLTIAWCALLFVSVHMFSNSMLIYMRGQLKILQYNFSNFFENIVQKDTNDS

FPALQFLCEKHQNLIRYINTANCAFKGVLFFEYGISSIVLATSIIQISAGGNITYKLTH

LFGVTSQLLLLAWYADEIVFQSLELAPALYESKWYECRKESRVLISMMLMRCQKP

LSIDIGSFGAMTVQSAMTRLKLAYSYTSVMTK 

>CforOR40 

MRGGAIIDAKCRIAMILTGIWKLGTPQQSKAFPVVYQAYSILAHVIYVSIPLFLTMN

FPRLLKTDAGKGFETLSKILYCVSMVIKLFAFQSRSSTSLLAQAIRDEVDLLQNGDD

SVMKIHEKHVFFCNLLNKFFWLSTAGAASLLCEIGLVGSYRVHRMNKKFNATLNK

PLPLPFWYPFDENKYHRWVLLEQFLVILWVGFPVATVQMFSNSVMIYMRGQLKIL

QSYFSNYNENITYVGDNLKTLKGLCVKHQHLIRYINTVNSVFRSIVFVEYSISSIMLA

TALFQVLAGHNVTYNITHIFVIISQLLLLAWSTDEIVSQSVELASALYSSKWYECERE

SRILIIFMLIRCQKSLSIDIGSFGPMTLRSAMSRLKLTYSYTSVMTS 

>CforOR41 

MVYSMPILMVANFPSLLQTDINSAIEGASKMLYCGILAVKVYLYESHRCRDLLARA

LEEESRLNAINDGDVTRIYKEHVRYCHILSKLFYISTVTSSATLCGTAIINSYSFSKNG

DAVGNMPIPLLFWYPFDRNRHCIWVMAHQLLTVVVGNVYALPVIVYYNSIMIYVR

SRLRILQHYFRNYDKYSMLNGGLTTLETLKSLCVKHQDLINYVEDVNRSLKNTVFL

EYLGSSIILATILYQVIESEENLFPNMSDSKELFHFARLSMILTGMWRQDPPPFYKSV

NFLYRSYSIVLHVILFSIPALMTANLPDLLRSDANSDLLSRAMEEESRLYSINDEDVI

RIYKGHVRYCHLFSKFFFISTMVSSSTLCEIAIINSYKFSKNAEAVGDKPTPLLLWYP

FDKNRHHIWVMAHQFLTVMVGNCYASAVYLYYNSIMIYVRGRLQILQHYFRNYK

KYVFHESTTTLETLRALCVKHQDLISYINDVNRSFKSTVFLEYSITSAILATVLYQVI

ELLVMAPNTKLFRFARITMILTGIWKLEMPHRSKGFRHIYPVYSMATHVIYVSIPLF

LTMNLPQLLKTDLGEALETLSKILYCVPLMTKLFSYQSESSKKLLSKAIKDETRLLQ

SGDRTVVNIYADHVFFCNLLNKFLWISAAGAGSLLCEIGIVGSYKYHKLNIESNETL

PKPLPLPFWYPFDENKYHICVLFEQLFVIVWCGLSVAAVQIFSNSMMIYMRGQLKIL

QNYFRNHHKYLSVNVVGNGGSLNTLKLLCVKHQYLIRYINNVNGVFRSIVLIEYSIS

SVMLATSLLQVIAGHNVTYNATHISVITSQLLLLAWSSDEIVVQSLELSSALYESKW

YECERGSRILIGIMLMRCQKPLSIDIGSFGPMRIKSAMSRLKLSYSYASVMTS 

>CforOR42 

MSERMRLFHFAKLSMTVVCMWRLDRPPLSKFANLMYQLYSVVLRAILCSVPALM

AVNFPSLLNSDPNSVVKAYSYQSNKCRDLLAKATEEESSLYDIDDDDVTRIYKEHV

RFCHMLSKLFYISSILSSSTLCAIAIVNSYKFSKIVDGVGEKPTPLLFWYPFDKNRYHI

WVMVHQFISILVASCYVLPNNVYYNSVMIYVRSRLRILQHYFRNYPQYALSGRLTT

LQMLNVLCVKHQDLINYINDVNCSVRDAVFFEYNVISVILATILYQVVQGQDTLFN

SIFAFVVCIQLMILAWTSDEIALQSSSLGAALYESKWFDQSQESKVLIGIMMMGCRK

PLSISIGPFGPMTMLSAMSRLKLAYSYMSVMTS 

>CforOR43 

MSLTVSMAVDIPNVLRTDPDKAIDSISKLTYCILLFAKVLSYPNISREILPQALSYERC

IYDQHHSATVEIYTKHVNFCHTLSKFFYVSTMFTGTAFSGFGIINSLQFHKHNTNSN



QTLNKPLPLQLWYPYDKNRHHVWALMHQVVSISVWTIFIISLQVFSNSTLIFLRSQL

KVLQNQFRNFNKHVGGDEHVLDRGRAVIKSLKALCVAHQNLLRYIQVVNEAFKA

TIFFEYAVISLILGMVLFQIIAGLEASLNSTFGFVVISQLMLLSWTTDEIVVQSSELAS

ALYESKWFEQNKKSMLFIRFMIMRCQKPISIDIGPFGPMTMFSAMSRLKLAYSYTSV

ML 

>CforOR44 

MWFKFKESFPVNSFLKMESRKELFRFVIITLKLAGMWRLDISHCSKLSAYFYMIYYI

ILTVISFYFTISMAIDIPYILRTDPEAAIDSISKLIYLALLLVKVVFYPRISKEILLQAMS

YERYIYMQNDSATLRIYSKHVKFSHVLSKFLCTTTLFTAIAFCGFGILNSYKFHRLQ

RHANNTLQKPLPFLIWYPYDENRYHVWALTQQSISMFVLTNFIITTQIFNNCVIIFIRS

QLIIFQNYFRHFDQYWKGDNGSVVENLRRLCVKHQNLIAYVHGVNDAFKATVFLE

YAVISLILGMVLFQIIAGLDASLNSTFAFVIISQLLLLAWATDEIVVQSSKMSTALYE

SKWYDLRSQTMILINFMIVRCQKPLSIDVGPFGPMTMFSAMSRIKVAYSYTSVML 

>CforOR45 

MICLSLTVPMAIHIPSMLQTNTTAAIDITSKLLYCVLLFAKVVSYPYISEELLPQALCF

ERTLYSEGDSVALAIYAKHVRYCHGLSNFFYTSTIFTGTAFCGFGIFNSYQFHRLHE

SANVTLKKPLPLMQWYPFDENRYHVWALAQQVVSITVCAMRFDEHSCETGPLAE

GLKSLGIKHQNLIRYINRVNEAFKATVFLEYAVISVILGLVLLQVIAGMDASLNGTF

MFVVSSQLLLLAWTADEIVVQSMKLATALFESNWYVHDTELVGSIKFMIARCQKP

LSIDIGPFGRMSILSAMSRLKLAYSYSSVMVQKIRR 

>CforOR46 

MAILKGNRRIRDYFDYNRSFMKALLLEPPGSSKFDAIYTFSAIVHFSLVCMSVVLET

LALYFSPYDDFSSAMLNIGILSLHLVSVNRVLGWFIVRKKFHAIVDVVKRSSFLENW

DDLRRFKTEKMAAAKIRSLLLSGCYGLYVFLNITLSYYFNYHERTYEKFNPALNKT

SVYRKYVYPLWYPFDTSLSDGYYMVGFLYQPYAFYSLVASFCCIDCHVLNTILHLK

CQVEVVGRAFNMVDGAVGDDRNSQCRIKEIRVVQCIQELQMIYRAARRIEDLQST

QFLIQNGLAVFIMCANSFRVTSSMIKVDLEAESIFLSTMIFVVMAEVFNTCWYCYGF

TLELLNLPARIYEMDWLSYPVPLRKKLLFCSARLQFPFYFSLGKWTFVTMGMYITIL

KMSYSFYTVIWRTAPE 

>CforOR47 

MCKVRNAKDAPILLLSKYFMVCAGIWKLQLPTKNGVFCSVYGIYSAFVGIYFPLFV

SSLCIQFVASIGTEKNLEDLFQQLSFIIIFSIAEVGALLCQSKDFKQILSSIVEEERQILM

ATDDEVSRYHATQIKFCNAINSMIIVFVLGTGTSIILENFWKRQQVEPYPNECNGSA

QKPFIYELYLYKFDPYKYPNVMLSLNYFMLFINVLLIISTKVVFVSCIVFTSSSLRKL

QVVFRKTSATSTSLVELIREHQRVTRFVGKLNDSIRYMILMEYLLNSISVAAASIQFI

AFEQGFPISPLLYLVYLLVQIFALGWTTNEIQIQ 

>CforOR48 

MADCGGIQQSFKLHKSVNGTVEKSLPLSMWFPFDENRYHALALTYQIVELFWTAL

FTTTSLKLAEALYESRWYDLNKRIKSILYFMMLKCQSPLGITVGPFGMLTTDDAKS

TTRHASGEIDTMKGRRLFEMTKKLMIISGMWRSKLMEGSHLTKTLYLAYSILVQFL

YATHLLSYIINFYLLYSENFDDTIENISKMLYVMLILVKVILCQSRGLMELVEIAGSE

EVSLENSGDVSMRMIYGYHRKQFYKIMYTIVSYTVTLFFKLSILGIQNSYRSNKLYK

HVNETVGKPLPLSMWFPFDENRYHYLALTYQVVQLFWTALFTVTVYAVSNSLAIF

LRAKLKIFQHQLRNLNSNPPDDENELKMLCLEHKAIISWSGRLNSSFSWLILLEYSL



TSLMLATVLVQIHEGNDEIFHTVYFFLIFCQLLNICWNANEIKCESLELAGALYESR

WYDLNQRVKNLLKFMMLKCQSPLGVNVGPFGILTTDDANSRLKLAYSFLSIMTGR

S 

>CforOR49 

MKGTGLFDITRTLMIISGAWRSGLPKVSKLLNVFYVGYSAVIQFSYFLYFLCYAVNF

YFLYFEDFDKAIENLSGNTFVLLLVAKVLLCQKNRLISTLKQAHREELDVYREEDR

SVREIYEHHLKYFYKLIFTIASYNGIVLLKLYIVGIGGSYQFRKIHRHDNVTLEKPLP

LPLWYPFDHNRFHVVALTFQLVALVWSALFNTMVYAVSNSLAIFLRGKIKIFQYRL

RNFDRCNLYVNRDDSGSLLEVCLFKKLCREHQMLIRMTRCLNASFRSLFLLEYSLT

SLLMGAVLVQIHKGVDLFFYVTYFFLIFCQLLNICWNANEIKYESLELVPALYESN

WCERSNQVKTMIKFMMLKCQRPLVLSVGPFGPLTMDDAVSRLKLAYSFLSIMSGR

S 

>CforOR50 

MSAERELFKTTKLLMVFSGLWRLELSNSRRFVRSAYKLYSLSLQVFFNSVIISFVLE

FCRLVSNDIDTAIKILSRLIYVALLTMKLTLCQSKSMRKLLSIALQDESDIYRQHDSEI

RRIYTKHVKYCNKITTAITICSFVLDIYLTEIGIEKSYKFSHNTANSSLERPLPSPLWY

PFDRNKYHVCALTYQIIETFLTAIYSGSVQGVSNTVTIFFRAQLQILQHQLRHFDRFE

FAQSDGEIGNHLRILVQKHQDLIKWFDQLNQLFKKILLLEYSVSSMLMAAVLIQIFQ

GEDVMFNGIYFCFIFGQLTILSWNANEIKIQSSELSQSLYESRWFECRQAEKMVIRIM

MMRCQKPLTLTIGSFGAMTADVALSRIKLAYSYVSLVSGGSGV 

>CforOR51 

MEYLLNSLNVAAVSIQFITYDRKMLASPIFYFSFLFVQTFVLGWSANELQVQSSALA

EALYNSPWYEQNKKVKKALLTMLIRCQRPLTLTIGPFDAMTTQSALMIMKASYSY

VTLMMNNYN 

>CforOR52 

MKKMIHSGRSILNFSRYCMSFAGIWQYTLPTRNVILQKTYAMYMVLIKAYFPMFTI

SINVQFFLTVVNKNASEKTEDEVYRDLSYVVIYSILLVQFVVIFGRKTRSNYMVSFIT

KEETDILASEDTQIVDYHLRQIRLCRGCNWGLFMFSCGTASAMALEMFLARDQVG

KFNREFNATKEKPLVFDSYFYKLDMEKYASCLLVCSVISLVINVFIIVSIKTFFFSCIIF

VPSILNKLQVRFVKIMNSGDDLWNAVGEIVMEHKRIISFVENFNESIKYLTLLEYLL

NSLNVAAVSIQFIKNEGEVAASPIFHFLFLIFQTFVLGWSANEIKVQSLKLADALYHS

AWYEQNEKIKKSILLMIIRAQKPLVLTIGPFDAMTTNSALRIMKASYSYVSLMMNN

L 

>CforOR53 

MRTSLEQDPPKWRDAYVVPKKMLQVCGIWPTRHTSNLTTMFRILFFAVSLVFDMT

ILVELKILITSKDYEALSTHLSTLGLYIGYTIAIMIFKGQERKFTQLLDTLEAPIFDDFP

SNLVTFKTECISLSNGISTFYISCVAASITLYLNRPLYTEFSLPISFSFDISICFNMLNISL

INVASAQLDILGETVSSFLFKRHPNFEEMEKVHLIKCAKKHVAVIRFVDQIEEVFTYI

CMTRCLSSIVSICNGVFQLTHTGNLYSVAFLFNIAFVFDVLFEIGIYCWFAGLLTIKS

LAVADACYNYNWLLSSENNKKLLLIVLTRSQKPLFTTAGKFARLSMASFLSVLKTA

YSYFALMQSLYERNEFEECL 

>CforOR54 

MYPTKNPPQKWEQAYSVPARFLKLAGVWHQDSWPAAKRIQHILFFILCVLFDVAI

YMELANLVTSNDYEMLSEHLSPVGFYTSYTIAIVVFKANGKKFKKMTSSLESSVFN



DLASSSLKIKERCIFESNRLSTFFLSTVGCSLVIYLARPLYSNYSLPISFSYSVNGIKYF

LVYSLQIVSVIYLIITGISLVMLNISLLNIASALIDVLNQSVAGLGQLSGVGVLVQRHS

VIIRFVQEIDEVFTYISLTRCLTSIISICNGLFQLTHTRKIPSVTFVFNVVYVFNVLFEIG

IYCWFATALTEKSLTLTDACYNYDWPEESLSNQRSLLMITARSQKPFYVTAGKFAR

LGVGSFLSLVKMAYSYFALMQSLYEKTEDLRTL 

>CforOR55 

MSIKNGVSVDISEDFVGVTGFGNAMFLCILFQINAKRWSQLFNEITDTTQFGYPAR

MPQSVKKANFCALLYYVYCNVGCLVYGLASIFDTSRCERLNKEKGIHEICGTVSPL

WWPGDEIDPMTKLFFIIWQAFSAFYYVPGGGILTFLPWEGSEIIQAKIDHLKELFKN

VFDGDNRDQMAKRLKFCIRYHHHILKISENFNFAVKKLVGQLSFIGAIILTCIGTQM

LKESSIGATLHFLGYVVSVTLICLAGQKMMDATYGIQDAVYDSKWHEADPKVAM

DLKLILMRCQKPVYMDAVPFGVFNYNLLIIIFKTTYSYLTLINNTT 

>CforOR56 

MTLVGFWKYPHQQHLTKFFYNLYSLLIVLYFFLYTSCLYIKFIITVSTASSLDPDNFT

QLAYVIGHMMATYVIMVCRGSNFNGVISEIAVAENRILEEGDDDILKSHLQLIRWD

NWINLLFAVFTIGTGFALGLENLLHNVEIAHYNRDHNTTLERPLLVQIYYFKINKHK

WANSLLVISEISFACTTLMLKQLVAEHQRVIAFVDRLNASIKFQILLEYLLNSLNVA

AVSIQLITSLAVSDAIYFSPWEEQSEAAKKILLTVIARA 

>CforOR57 

MVEHRSILTVAKMFMTLVGFWKYPHQQHLTKFFYNLYSLLIVLYFFLYTSCLYIKFI

ITVSTASSLDPDNFTQLAYVIGHMMATYVIMVCRGSNFNGVISEIAVEENRILEGGD

DDILKSHLQLIRWDNWINFLFAVFTIGTGFALGLENLLRNVEIAHYNRDHNTTLERP

LLVQIYYFKINKHKWANSLLVISEISFACTTLMFLACKVSVYTCIVFASSVLKMIQIK

FRKMGLGKENPLAALKQLVAEHQRVIAFRFVDRLNASIKFQILLEYLLNSLNVAAV

SIQLITSLAVSDAIYFSPWEEQSEAAKKILLTVIARAQIPLELTIGPFGPMVIESALAIC

KASYSYVTLMMTNVQ 

>CforOR58 

MTSIEHILDMPKLCMISAGIWRLPLPVENVILKKTYTVYRKFVRVCFPIFLASLCIQC

TLTLLDKNSSKTTEELFKQLSYFITLLIVEVATILWQRDEVLRLISFVYEEEEKIFRSG

EKIIIQAHLKQVHFCKNSNWIVLVFTLFEVEKYNREHNATLPVPFLFELYCYKFDAE

KHAAVLHYVNDFAAIINGFRIVSTKTIFFSCIMFVPSVLKQLCIRFRKMGTYEDDIFV

ILRHLILEHQEVNRFVKKLNDCVKYLILMEYLLDSLNVAATSIQFITYDRKMLASPIF

YISHLFVQTFILAWNANESLALADAIYDSPWYKQTMGVKKSLLTVILRAQRPLLLTI

GPFDAMTTQSGLAIMKASYSYVTLMMNNY 

>CforOR59 

MPRAKSYFSYIRRLMMIIGIWRIQNGEELSTKEKRLYHIYAATFQVISTSGGLSVLLE

IPTLIKRTSVFSVPVLDNVSRVTMYGLIVFKMVMWRSKRMFDLLNIALEYDSQLAV

HADPKIKEIYKQYLDYGDTVISIIFLSGVLIGFGIGIIGDINCYKYFMENKGRNVSGNP

LPLNLWYPFDKNKYYTMVLVDQNIRPTMCCLCIGVVGASVNSVVVFLTLQLKLLQ

YYFRNADTFRIDDEVFEDIVERNLKLLCVKHQELIAFAEELRQTLKNIILIEYAVSSA

SIAILILQTIASGELVLNLTMLTYTVLQLLIFAWNCNEIIIQLTEFSSTALPIMLSTQRY

FRFIRQLMMIIGMWTVQTGELSTLKKRLYQVYAITFQVICTSGSLSLLAEVPALIKTS

SITSAAGEVLAVMDNVGRLMIYVVIMFKIFMWQSKRMLNLLSIALQQDSELAGET

NPKIVKIYKKHVSQANNVVTIIFSSGILIGIGVALIGDLNCYMYFKNQKGSDLKENPL



PLNLWYPFDKNKYYTLVLLDQNIRPILTCLCIGVVGASINSIVMFLKLQLTLLQHQF

RIVDKFEAVEYNLKFLCLKHQKLIEFVEGFNESAKNVILLEYTVSSITIAIIIIQLISSGQ

FMLNLTLLSYTSLQLLLFAWNCNEIIVQSTALANALYESNWYEQSKSVKRILQIMM

CRCEKPLRLRIGMFGAMDLDAGVSRLKLGYSYTTLVKN 

>CforOR60 

MRHASFSDNPDHVHMSFVKRTMLIIGIWPANFRFIIIYNLYFYTSFLYYILYNMTLMI

QVFATWNQDMINAAGNAAVAIIYILNIYRVVIFRSLRFRALIHQTEMKERQILTCSS

DTIKGIFTKNVAFTRRLVRIYVAIGTTGISLYYASPLVEDALLPLPFDNSTGVQPRRLI

FSSWFPFNPNLHYWTSYFLQFVAGFYGYSYIVHCGAFYITMLTFVTAQLKILRHLFA

NFTAYCDEYSKTHNFSDEENRNIVLKALIREHQHVIRFVWEMNDCMKLFTMMDFII

SSFQLSLVLIQVLGSSKITERFAAFSYFLTLNTQLLFLYWNAHEITVQSEKIAVSVFA

GDFYNYPGNVTKMLQMVIIRAQKPLVLTIGPMGHVKMDAVFQIFRALYSYICLILR

H 

>CforOR61 

MQIKNYFFKISEGYRPQHMRFVRKSMLAVGIWPTNLEGLKASIYGKYFLASIAYYLI

FDSTILIEAARRIHGGDIIDCFGILIVYNVSLYRVKIFKSPTFQKLILHALAKEQQILNC

RDDEIKELYKRNVRGTTKFTYTYVVIGTVGIVMFIVCPFIDDIVQPLGYSNDTGVWQ

RHEIFPNWFPFDRDRYYVTAYVLQFAAGCFVNEINHAMQWYIFLDFSVSSFQLAVV

VFQLLQSTSSVEIMASCSYFCTLSTQLFLLYWNGHEIVTQHENIAECVYKSDWPSYD

AKTTRIMQMTMVRAQKPLKLNIGPLGYVKVDALIQ 

>CforOR62 

MIFANIVQRHEISQYNKKYNTTIPKPFPYELYYMTLDEEKYGTLFVWFNDFSILVAG

FLVVSTQVIFISCIIFASSLLRMLQIRFKKMIGFTVNISVTLRELILEHQRVIEFVNNLN

ESMKYIMMLEYLLNSLNMAMVSFQFLAAEHNILIASVLFYFGLLVVQTFIRGWSAN

EVKMQSLGLADAIYESPWYEQNHAAKKTMIIMMMRAQRPLGLTIGLFDVMTTQF

A 

>CforOR63 

MYQPVKGCPFYSAVSFLKRLQFYPSASKYDERKFFLRAFIWVLFLMINITDLLIHTTI

NMREKKNSVDFGDITGNLGCTMTCVCFTIHHKKWAHVFESLTNHEKFGKPANYK

KVTERGNVIVALAVLYAIIGIIFYTVLSQLPSTVNTCLQVNEVNNLDEVCGLFNPAW

WPAKYRASSAVTRMWFIYQVTTVFVLLSPSLLFFCLPWEAASHAVARLEHLRTDY

LNVFKINSDEIKYTKLRLWIEHHQEILRVSAALSAATKLTIGHMSIIAGIIIGCLGTQA

LREGIPKSIIFIMGVLVGCFVVCHAGQSIVDETLGVSYTAYGVSWFKCDVKIQKAVL

FIIMRTQKPVRLETIPFGAFDYALYLLIVKTSYTYLTVLNQKM 

>CforOR64 

MIPYDYKKYFERDFNVAKFFGCWVNDGRAESKYYKYYFVMVNLFFIVLYNIILTIE

WFANSKSVKLFAQMGYVNLICTMGQVKSTFVFIHRSDFRNLVELFNEDLFQPRNEA

ELTTLNHVLSVFSRFKRILISLTCVSFTSSILTPLFYSKGDGLPLEAWYPFDLSVKMN

FKLAYVHQGFCITYISFINMYSDVLVSGFAHFVGLQCDLLCLRLEAIRIGDYQEQKE

KLVNCVHHYRLILKFLKTTEKVFGKIYFGQLFASTTALCMDLFLLSLTEPKTFEFFY

LVVYLLAVANLLLVPCWFSTEMTRKSENIPFAAYSCDWVDSSNSFKKELIFFIRRAQ

RPLKFYAVDFFEISVETFVKIIRTSLSYYAVLNNLNMEEKYY 

>CforOR65 

MELKPILKLAANSMILAGTWPLPLPTKNLALRKTYAVYCRLIHIFFSIFLLSLYIQFG



LKVNDGNSDENREGLFSQMSFLISLLIVGVTIILYRRKNARLVIKYIMKADANIARS

KDEDVLRYHSRQIQFCRRLSFGIVSLSVWMGISMFLETHLQRLEIENFNKGNNRSIE

KPLTFDMYFFNLDRAKYETTLLCISYVLLPLNCLLFTSSKIIFFSCIIFPASVLKTLQIR

FRKLGVAGGDMLANLKELIAEHQQTIWFIQKLNDSVKYLIFLDFLLNSLDIATVSIQ

LITLEKNKLASPMIFFGLLIVQTFVLGWSANEIKTQSLALGDSLYESSWYEQSEVVK

KMILTVLIRMQRPLVLTIGPFDAMTTESALAIMKGSYTYISVMLNTY 

>CforOR66 

MAEEKLMKFAKYLMIATGMWQLEFTESSGLKAAYYAYSVYHQVNFATFTASLTV

GMVIIVANGGNINTLSESMGITIIWVIILAKLTICKTAKVKRLVNESINGEKIIFSSGNP

ESIAVYNVQIKYSRVINVMAFFMSFMVALSMLVANLAVRDKIDRMNAKMNESIAK

PELYWNWFPFDKDEHRTGTNVIYAYCLYNAALTNSAAQVFFVSTITYAGAQLRVL

QISFRDIGANDSADIFEKVERLIEKHQGVVDFVRDLNGSMKYLMLLEYTLSSLNVA

SVSIQVTSVEPSVTSLAFPIIYLCLLVFQVFVLGWYSNEIKMQSLALGDAAYKSQWY

EQNDKVKKLILMMIMRSQRPLVLAIGPFGAMTTQSALTARRHFSVVRDFTMSFLD

HEGGLLVRNPHEEFSLNNDVVAGLVNDK 

>CforOR67 

MKVDNYFTHIRRLLMVIGIWRVEDPDTSILRKRIYRVYSVCFQSLCYSVLFSLLAEIP

SLLKSDRTAAVDNGNRFIMYTSHIVFKMIAWQSKRMVALLGVLFRQNREMQAASL

IDPQIRRLYQRHARFNYKIMFVLFGAGTVLTVSLPAVELMEIYEFLVSSEKANVTEK

PLPLRFWYPFDRNKHYVVALVDQGIRPTLSCFCASVTSACLNSLAIFVRAQLKMLQ

YYFQYFHQRDEEAFVTLKKLCVRHQRLIKCTIEFSESLKYIALMDYTVCSATFALLV

VQITIGKDVITSLAVLSFITLQLITFSWNCNEIILQSTELTNALYESDWYDQNQNAKV

LIHIMMMRCQRPLSVHMGWLGVMDLEAGISRLKLGYSYTSIAKN 

>CforOR68 

MLTAELLPTIFIFSQKIFTYKIYMRSMIYSILIGIVLLCWEEYYMLLNIKDLSFSQYAP

YHYLCVYNMCCRFAIVWKHSDPTAIALFKSICWSSDSVDLKTQQNIRKDANYVDN

LFKMQLVSAFLCTVIFHVDFVRLREMSISIFYVSQYFPHLETAVIFAEITLWIYGSLG

MIQCPFMLFYYIIHTVYQLEMFNAYITKTRSVGYKFSAESAAFQKLQRKRLIDLIDR

QQEIKRMTVLYLNIFSNSAFFYTVVAMLTSLAVLFYIFYDDSEHYRAHMLLLISLYT

TVMFVVMKYGQRYEDEFENVFLNLSSEPWYDWNTPNRKIYMTMLMKSQKPETVR

MGKLADLNCVFGKNIFQGIFTVANMFNSLQN 

>CforOR69 

MDTISKIIFSLIVAIKATMCQKKKIVHLLSAALKEEEFICLDKKSIKLKIYRRHMSLCN

KFTLFLVVSVGTAGGYMLVTGYVAIFDFYYSPKHLNSTLKRPVMLQFWYPFDINR

YCVWTIADETMTILYSVICSSAVNTFINTTIIFLRAQLIMLQNNFRNFDKVNRESAG

MSLKRLCIKHQNLIQYVDSFNNSLRYVMLLEFSIASVMLAASLFQIFAGKDVIFSCIY

VLMCSGQIIVLAWNSDEILAQSLELATALYESKWFDQTKRTIALIEIMIIRCQKPLTL

SVGPFGPLTVDVAASRFKLAYTYTTIMTGTLSE 

>CforOR70 

MDTISKIIFSSIVAIKARICQEKKIVNLISEALKEDECICVYKKSVRLKIYEQHMSLCS

KLTLFLMVSVSTAGGYLLISGYVAIFDFYYSPNHLNSTMERPVMLHFWYPFDINHH

CLWTIADETMAILYTVICSSAVNTFINSTMIFLRAQLIMLQNNFRNFDDLSQGNSPGS

NLRRLCRRHQNIIQYVDSFNESLRFVMLLEFSVASVMLAASLFQIFAGKDVVFSCIY

VLMCSGQIIVLAWSSDEILTQSLELGTALYESKWFDQTKRVIAVIQIMLLRCQKPLT



LSVGPFGPLTVDVAASRFKLAYTYTTVMTGTLSE 

>CforOR71 

MSVKNRLFDGAKLMLMLGGIWKLKSNTSSTLYGIYSVLVHTQCIITPVLLFANVPF

LIRKDLNAAMNTISKGIFSSIVVIKARMCQTTKIVRLISAVLEEEQRICSDQNSKGFK

TYTRHTNFCNKLALFIVVSIVSTGGYVLVLGYVAIFKYYTSPPSPNSENSTEEKPIILN

FWYPFDINRYYLWTVADETVAAVYTMIWSTAVNTFINSIMVFLRAQLITLQYKFSH

FHKESPEQASFKSLKALSVRHQDIIQYVESFNESLKYVLLLEFSIASIMLATSLFQTFA

GIDVAFNCAFIIMSSGQIIMLAWNSDEILTQSSNLADALYQSNWYDQSNEAKILIRT

MLLRCQRPLTMSIGPLGPLTLDVAASRFKLAYTYTSVITGTLSE 

>CforOR72 

MTSPTEHDLTQVYHMEKQLMLLAGFYPKPKDSNQFVYYLSCVVVFSIEVYFELSM

TLYVVNEMDDVMKIAETLLFLMTQTAFLAKLINFAYNKDKLSALEAILKTELFQEM

TRTDFQKFQANVSKSRKILLFYCSNAAASVSGYVLIPFFEGRSTHRLAVPSFNPWDV

KEYYYSTHFFQVLCLTIGATLNSIVDTMFASLCTIFYGELRILKRCFRNLDYSLPPGI

VRRQLKRNALFHLEILKVANLTERFFTYGILVQFLSSIFVICFTGFQMMLIPTLSSDFF

HFVVYLACMLSQVAIFCCYGHFVTNESSDIGEAIYLSNWYMSDLSVRKDLLIVMEN

TKKPILLTAGKFLPLILRSSYSFLAVLQQME 

>CforOR73 

MSASEKNCLDLTLRLYRIFLIVPDDGSEDNPGIWFYIRLAIISLCCMLTYLSTIAHLG

VSVQRNLDVEKDFDLVILLSLAGAYWFNAFFFKNTKTLFKLRDSISKFTSSIKPPEW

DILTKKMNFYSFLHLIYIFFAIHTYVIFSVFDPSCEKINRQKNLTELCGLLAPAWFPIQ

ISETYKMPIILFQYLVFLFSFIVCAFIAWSDAEIIQYIIFRFRHMQKQLITAFAERNNKV

MRKKFTAAIKYHNEIIRMVNLLNDCFASTILLHVLLTGAIIGCSFFRMFYGHSIPTSM

LFIGWVNGLSMSTISGQKLMDESEELFNILLTADWYKFDNEIKKDFIFMLLKCRNPI

TSQALIAPMNYSLLLAVLKGSYSYITLLSKAV 

>CforOR74 

MADAGEIMKMSKYGMIASGLWRLPLNQPTVVKKMYVLYSVYVHVVFTLFLLLIM

IQFIILCTKNDLSKELSDQRFTVFSYFISTLTTQVKLLIFQSNNVWLIISYIMDEEKKLL

AQVNLDILSYHRRQVSFERWINTVIFSLSAFLGLATVVANGIQRHQIEKHNRFYNDS

LPKPTLFPLYYCNIDTEKHNTMLAISNTMWVIIIIVISTPTQGFYLACITFASSMLKAL

QIRLSKTDVEKNLDETLEILIREHQRIIAFVKNLNETVKYLMMMDYLLNAVNIAGV

VLILLEAADGIEVASALFYAGRLVVIVFALGWTSNEIRIQSQALADAIYETPWWEQQ

NKIQKVLHIMIMRGQCPLAITIGPFDDMTIQSSLTIMKAAYSYGTIMSQNYR 

>CforOR75 

MFQTYLSIWQMSKYGMIACGVWRLPLSQSTFIKKLYILYSVYVHVVFTLFLLLLMI

QFIILCTKNDLSKELRDQRFIVSSYFISTLTTQVKLLIFQSKSVRLIISNIMDEEKKLLA

LIHQSILSYHRRQVSCERWINIAIFSLTSFIGLATIVANGLQRHEIERHNRYYNDSVPK

PMVFPLYYCNIDTEEHSTILVILNVMYVIIIIFISTPTQGFYLACIIFASSMIKALQIQLS

KIDEEGNSLETLQILIREHQRIIAFVQNLNETVRYLMMMDYVLNAVNIAGVVLILLE

ASNGIQFASALFYASRLVVIVFALGWTSNEIRIQSQAIADCIYECPWWKQHKKVQK

LLHIMIMRSQCPLAITIGPFDDMTIQSSLTIMKAAYSYGTIMSQNYR 

>CforOR76 

MTDSGEIMKLSKYIMIASGTWRLPLNQPAFMKKLYFLYSVYVHAQYALFLLSLIIQF

IILCTQDELSKELDDQRFKVFSYVITTLTAHIKLLILQDKSLWTLILSITQEEKKLLTLI



DKDILNNLRRQVFLERWINMLIFSISAFIAVALIVANGLERHQIEKYNQYYNDSLPKP

TLFPLYYGNIDTEEYGTMLVILNLLCAVTIIFISTSAQCLYLTCIIFATSMLKALQIRFA

KMLDEDGNILETIKNLINEHQKVIMFVQELNDTVKYLMMMDYLLNAVNIAGVVIIL

LEASDGIEVASTLFYAGRLITIVFALGWTSNEIQIQSQALADAICETPWWEQRRDTQ

KLLHMMIVRAQCPLAITIGPFDEMTIRSSLTIMKAAYSYGTIMSQKYR 

>CforOR77 

MNSIQSLRREYAEDFFYVNRWILRLAGLWCPENKNPYAQFAYNAYAIVVFLFANL

WFTSTEFVSLFYTYKREDAFIKNINFFLTHFMGAVKVIFWYFRGDCLIRIMKTLEDP

DLHYKPFTEYNPGKISKRYKKIGVTYTLSFFALAHATLSSSYIPPIISVTRYMRSDAN

STHLLPEKLPYYSWMPFAYNTEKLYLLAVAYQAGPMFSYAYSIVGIDTLFMNIMN

NIGSNLTIMQGAFKTLRGRTAKIVGQPISSLRLHENAEFTDELYKQFRKISRHLQTVL

HMSNQLESVYRYVTLCQITATLFILCTCLYLVSTTPLGSKQFIAECVYMAAMFFQLF

VYCWFGNEVTLKCQELSNYIWECEWFATTTSFKKNLIFTMMRTKKPLYFTAGKFL

PLTLPTFMSIIKTSYSIFALIKNTSE 

>CforOR78 

MKTSPQFFSHVKWFMMSGGIWMLDESKRSLAFVIFYRFYSMAFPVYCASMATSLA

IEIPNLISESSTAVMENVARALVVAIVVTKLVMCKKKRIVDLFEAASKQFAEIAGNA

DPEIIKILQQHVEYWKKILLVLVVPVIFGYLLLCEMGIENTIRFDWLSKPPNVSLDAP

LPSNFWYPFDKNAYHHWLLLDQCLRVGGITTGMNSVAAMINSLMVFMRLQIKLL

QHHFRNFDKYGGGPEDLRWCDGGGTSKLRLLCRRHQELIAYVEKFNEALKYIILLE

YTSSSIMFAGAIFQIVSGEKVVFAFFFMVFNYAQLMTFSWNCNEILTESAELATALF

ESDWYLSNPETKTLILIMMVRSQRPLILTVGPFGSMTLEAGMSRLKIGYSYASVMA

TSSE 

>CforOR79 

MSSKKGYFAYIRFLMMVVGIWRIEHWGSRSNTGKVVYKAYSVTFQLICWSAMVS

LAVELPELIRTDTVAAMDNIGRFIILGVIIFKMVMCQSERVLKLLRLALAQDAQILTE

TNAAVKMIYERHVSYDNKFVSLLVTSATCMGVCVSILGDVKCYEFLKRAENRNVS

DKPVSSRYWYPFDRDDHYALVMVDQNLRPTLACLCMGVVSAFVNCVVVFLRLQL

KLLQYDFRHVGKFDEKLKTASAERTVKMLCLKHQRLIEYVGEFNYSLKDIIFLEYM

VTSVSFATLTVQIIAGQQVIFNLTVLTFTIVQLLTFAWNSNEIIAQSLELSFALYESRW

YEQTSATKTLIHIMMMRCQKCLCLKIGVLGAMDLSAGISRLKLGYSYTSLMKTGE 

>CforOR80 

MIAWQSRRMVDLLGVLLQQNQQIQEVSRTELHIRRLYKKYARYNHTLMFLLVTSG

MVIAISIAAVDMNVDNYFTHVRRLLMVIGIWKVESPDASVFGKRIYQVYSLSFQLF

CYSAALSLLVEIPSLVKTDVAIAMDNANKFLVYIVIIIKMIAWQSRRMVNLLRVLLE

QNRQLQKASRTELHIRRLYRKHARYNHNLMLVLVTSGTVIAISIATVGGVNLYHFV

NSPDNINATEKPLPYRYWYPFDPSKYYLVALVDQNIRPTFSCFCIGVTSASLNSLAIF

VSVQLKVLQHQFEHFNRQEQEALDCLKLLCEKHQRLIVYTTEFSESFKYIVMLDYT

VCSLTFALLILQIIAGEELVITFTVLTFTTLQLMTFSWNCNEIILQHPN 

>CforOR81 

MSAMDNANRFTVYIVIIIKMIAWQSKRMVDLLGVMLQRNSQIQAASRVDLAIRRL

YRNHVRYNLKFVFVLVSSGVVISLSISMAGFVGVYRFIHSPENGNGSEKPLPLKFW

YPFDSKQHYLLALADQNIRPTLSCFCLGVTSASLNSLAIFVRVQLKVLQHHFKHFRG

GLEAAIDSLRPLCIEHQRLIAYTIEFSESLRYIVMLDYTVCSVTFALLIFQIATGEELL



MNFALLTFTIFQLMTFSWNCNEIIVQSTGLADSLFESDWYNQGQHAKVLIRIMMMR

CQKPLSLRIGWLGVMDLDAGLSRLKLGYSYTSIMKN 

>CforOR82 

MIGHWEDLDAHFTEKPLPLKFWYPFDSKQHFLLALADQNIRPTFSCFCLGVTSASL

NSLAIFVRVQLKVLQHHFKHFRGGLEAAIDSLRLLCIEHQRLIAYTIEFSESLRYIVM

LDYTVCSVTFALLIFQIATGEELLINFTILTFTIFQLMTFSWNCNEIIVQSTGLADSLFE

SDWYNQGQHAKVLIHVMMMRCQKPLSLRIGWLGVMDLDAGLSRLKLGYSYTSIM

RN 

>CforOR83 

MDILYHVDPTDPFYYTLKYLQYFWFFPTASIEKRKFWIVSSTFRIFSSACVVTTIAHF

IVSLKNQVHSVIIDDLIVICGGICIIRLDCQYWIHCWDWSALYTRVTSRRPFGEPPTY

RTTTRRMNKLSLLWIIFCTAGVCLSVTMTISDRECGRRNKRQGLQEICNMITPTWIP

YNGTLPSPFKHAFLGFQITGYVSYFLTSAVLIIMIWEVAEVILTRVDHLKTVVRSIFD

ENDEPRTRKEIVFAIRYHVELLRLSSEFKKVVSKSASHVTCMSGVVIACVATQGLKE

MNASLLYELSGWLISLFVFCHTGQRLRDSMLSIGSALLESKWHQADTPTLKMVLM

MLSRTQKPVTLDTIPTGSLDYVLYLGIIKASYSYCTWIYSLTETTH 

>CforOR84 

MKLGEQYFSYIRRLMTVFGIWVIKEELSQSKKKLYAVYRITIQMVCVSSMISYILDV

PALLKSNQTEAFSNIGVIIFFATVIIKMIMCQSQPIVKLLRIAVQQDFQAVKDINVEVE

AIYKTETKVNNFLITIVMGSMTIVSVGFLVFGDFNCYRYVKQYSNATDKPMLLNY

WYPFDTNKYYALVLIDQNIRQILSALCTATVNAFVISIIIFARLQLKLLQYSFKNFHK

LTRDKNSAGGANVLKQLCQKHLDLINYIADLNQAFNVIIFMEYMILSITFAAETLQII

DGGEKVLFACGVLSNSIIQLLIFSWSSDEIIIQSKELATALFESNWYDYDKETKVMV

HIMIMRCQNPLSLTIGSFGVMDLDVGLSVNNLLVRLKLAYSYTSVMTN 

>CforOR85 

MTISQSYQNAIVTHKVDACLDNSLKRVPTKEIKEHVIFQKNTVSVCVMKSSGMYFR

YIRWLMIGAGMWKIEEEFSAPKKRFYAVYSVIIQLICTSLIFSVALDVPGLMKSDPS

AAVGNIGIMVFFGTLIIKTLMCQSKPIIGLLRTALQSEFQVVTSVNANVEAIYEFHTK

LNNCFITLVVTCLLFMGLCVATLGDIESYRYSKRNSNDTEKSLPLNYWYPFDKNKH

YTLVLVDQNIRPTLGGLYTAIVNAFVNSIIIFVRLQLKILQYSFRNFDQLEPDNVKNP

TILRILCVKHQELIRYVEGLNNHLKFIIFMEYMISSLTFAAQILQITAGIEPFITSIILSYT

IIHLLIFAWSCNEIIVQSTELARALFESNWYNHDTKVKVMAHIMIMRCQKPLSLMIG

RFGVMDLDVGISRLKLAYTYTSVMKSGN 

>CforOR86 

MLNMDLSAQYFGYMRSLMIAAGIWRMEIKEFSAMKKQLYGAYSVTAQAICNLLIF

SIGLDVPALLKTHPAAAFGNMGMVIFLGTNTTKTIMCQSKAIIKLLEIALKPEFQMA

KRVNTEVEAIYKQHTKLNNYFTTVLLVCVLLVGICHSVSGDIECYMHFKQHSNATE

KPVLAYYWYPFDTNKHYTLVLIDQNIRPLLTGLCTCIVSAFVNCMTVFVRLQLKLL

QYSFRNFDKLQLHNEPDKDPNTLKLLCAKHQEIIKYVDELNQSIRAIIFMEYLVSSIT

FATQILQIVGGEKPFLTILILTYTVIQLLIFAWSSNEIIIQSTELAKALFESNWYDQDSK

IKTMAHIMIMRCQKPLSLMIGSFGVMDLDVGISRLKLAYSYTSVMTSGG 

>CforOR87 

MLKPYIAKLFGRAYLKSTTGEIALKGFRATGIYPFNPQVFTEVDYLTEESNNNQLSS

TPDNQDAGPVANQSAPEESVEAQAPEHSLVLPENIQPISTTKTRTSNRVRKATTAKH



RIVNMNEEEAVDADEDVDTMSNVITTEKGPVGMSYIRWFMLVAGIWRVEVDEFST

IKKKIYSIYSVIIQIICTSPIVSATLYVPMLFNINRVADAISNIGIVVFFGMVIAKMMMC

QTKPIINLLEVALRTEFRMGLVDAEVEAIYESHINLDNGFITLLFAWAILMGLCVASF

GDVNCYMYFKQNSNVTEKPVLVNYWYPFDINKHYAVIMIDQNIRPTVASLCVFVV

NSFVNCIIIFVRLQLKLLQHSFRNFDKLCLESGQSEGGNVLMMLCVEHQKLIEYVQD

LNESFKTITLLEYMVSSVSFAAQIFQITAGVRPYLATIILCYTILQLFIFAWSSNEVIIQ

SEELARALFESDWFVQDVRTQALVHIMMLRCQKPLSLKIARFGVMDLDVAISRLKL

AYSYASLISGS 

>CforOR88 

MSNVNHESLTQEYFRYVRWLMIVAGIWKIEVDEFSLPKKRLYHVYAILVQMVCSS

PMISYVFNMPTLLKTDKPAAISTIGIITFFGVTLTKMLICQTKPIVKLLRLALQPEYQH

EGAINAEMKAIYEWHISCDNHVISLLFFGATFMGTFVDVFGDVNCYMYFKEHRGIN

ITEKPVLINYWYPFDKNKHYVFVLIDQNIRAVLGCLVAAVVNAFVNCIIIFVRLQLK

LLQHSFSNFDKLDNIEDSDMLKRLCLKHQQLIRYVEDLNKYFSTIIFLEYMVSSLSL

AAQILQITLGVRPFLAFILLSYTIMQLLVFAWTSNEIIIQSSELAKALFESDWYQHDSE

VKVMVHVMLIRCQKPLSLKIGPFGAMDLDVGISRLKLAYSYASLMANGE 

>CforOR89 

MPTLLKTDMPAAISTMGLMTFSVVMLTKMFMCQSKSIVRLLRLALQSEFQVAGDI

NAEIKAIYEWHINCGNNVVSILFFGALFVGICVNIFGDINCYIYFKQHRGENMTDKP

VPLNYWYPFDRNKHYAVVLIDQNIRAILASLLIAVVGAFVCCIFVFVRLQLTLLQHS

FRNFDKLNNIQGASLLKRLCVKHQKLIGYVDDLKESFKTIILLEYIVSSLSFAAQILQI

TLGARPFFAFLLLTYTAMQLLVFAWTSNEIIIQRQKRKNASIIYLKPEYR 

>CforOR90 

MSHARFTQRYFRYVKWLMIVAGIWRIKIEEFSPPKRKLYHFYTILIQMVFSSPLISYI

LNVPILLKTDMPAAISTLGFITFFGVILTKMFMCQSKPIIRLLQLALQSEYQTGGHINT

ETKAIYEYHIRFDNYVISILFFGAVLMGLCNDVFGDIDCYMYFQQHRGTNITDKLLP

LNYWYPFDKNKHYALVLLDQNVRAMLACLVTAIVNAFVNCIFIYVRLQLTLLQYN

FRSFRELNSSEGSKMLKKLCVKHQDLIRYVQDLSGSFRTIIFLEYMLSSLSLGSQILQI

TLGIRPFFTFIMLIYTVIQLLIFSWTSNEIIIQSLELSRALFESDWYQFNYKTKVDVHVI

MMRCQKPLGLRIGHFGVMDLNVGLSRLKLAYSYASLMTSGMVFSSPLVSYVFNVP

TLIKTDMPAAMSTMGLITFYGVILTKMFMCQSKPIIRLLQLALQSEYQPGRKINREIK

AIYEWHTRFDNHVVSILFFGGVFVGICIDVFGDINCYIYFKQHNGTNLTDKLVPLNY

WYPFDKNKHYVLVLLDQNVRAILGCLVTAIVNAFINCIFIYVRLQLALLQYNFRNF

GQLDSSEGSNILKRLCAKHQQLIRYVEDLSESFKTIIFLEYMVSSLSLASQILQITLGI

RPFFAIILLIYTVIQLLIFAWTSNEIIIQSLELSGALFESDWYKHHSKTKVDVHVIMMR

CQKPLGLKVGHFGVMDLNVGLSRLKLAYSYASLMTNGD 

>CforOR91 

MRSRVSSVHILGRVVSSQSMSDVPLIWDLLNTEQVFESPIDINLSQTTPLDLPPLKWE

NFGIPPRKMKVTNTGHTVILSAKWGQERPYLTDGPLVGKYVFSQLHLHWGTNDM

EGSEHTVDGGHLPGEMHVVTFKSCYLTQESALKEKDGIVILVYMLKLQEKPNVVF

QRLVEALKDVTQAHTSKKIEPFALSYLVREFVVDYFTYCGSVSTDDCIHYVMWLIT

RVPIGVSSTQVNSLRNLMDGEGKLIQRNFRATQPAMDRPVLHVCPSTSKYSTLLPV

PKPDSTTNREDVIKIYSVERFYIQSDVNCYHYFKEHARKNITEKPLNPVTFMPSLQIG

YCEYEPRPAIFQSLKYRSKYCLKPIDVQQLDRYVEDLNESFKTVIFLEFLVSSISFAS



QIFQITLGVRPFFATIILTYTIIQLLTFAWSTNEIIIQLFDICPIQLYTEKQLPSQLVNLA

NKLQDTVALVNVDEAVPALKP 

>CforOR92 

MATIKRGRQFLGFNVAVIKFCMLWTNNFEEKYSAKRFLKDATMIFSLMPCVLSIFA

DFMMQLYDGTESVTSIVENVIALICIIGMIYMVVCFARNRKNIHLLLVKINSFKKYG

SFGEVLEVDEKANLFSKLFIFYGILGNFVYMLMPQLSIQKCQAKRNMQMINDDVPC

GLVVRSRFPFKFDYSPMFEIVFVHQIYTCTVVTIVVLVLTMLLCGFLMHVIHQLGHL

KKYIAALKDEHPQEKIYAKLAKCIKYHIQIIEYSQELANSFSSMLLFYITLTSIVLSVL

CFEIIMVEAFEDSVRFALHLVGWLIILLSVCYYGQQLIDRSQNIADDVYSIKWVNQT

VEIQKRIHMIILRSQTPLTLSAAGMGVVSLPAFLKVLSSAYSFFTLLLKFKP 

>CforOR93 

MCTFILAFQAISMILFSTMASIKGIMCQFKYFVRLQKIIIEEEAMLLAWNDQKTKEIY

TKHTKYSKKLSKFFLLAAGLAASVLVEMGCTNSYKVYKMEKRVNVSLEKPLPLKL

WYPWDKNRYHILTIMSQFLDIAVTAFYVAVAQIFTTTLLIFLRAKLQIMQHQFRNFD

RNFNNRDIITNGVETVRMLCVKHQNLIELINSVNEALRNIIFVEFSMSSVMFAAGILQ

VIAGQDLLLNIEFSISMISFLMLLAWNANEIREQSSKLAMALYESKWYEQKHNTKAI

IHFMIIRCQKPLSINIGPLGPITVDAAMSRIRLAYSYSSVMSGEK 

>CforOR94 

MKRRNRRSYVLELQKIVLEHETILLEGKDEDVHKIYTTHVHYSKKLSKFFLLAGAL

AASVLFEMGCLDSYKVHKMQKHTNVSLEKPLPLKLWYPWDKNKYHIFLMLSQFV

EIAVSAFYVAVAQIFTTTLLTFLRAKLKILQHQFRNFGLHLNHFDEVETIQKLCFKH

QTLIQIIKSVNDVMRNIIFFEFSMSSVMFAAGIFQVIAKQDLLFNIEFSVSMISFLMLL

AWNANEIRTESSQLAMALYESRWYEQTHQTKVIMQFMLMRCQKPLSINIGPLGPIT

VDAAMSFTKKTMIICGIWRLKIKSWSTFQNILYFIYSVIFQITNMMIPTLLAANLPVL

FKTDVSGAFQAISMILFGTMANMKGIMCQSKDFLKLQTMFMEDEAMLLSGNDQE

ANKIYTKHIIYSKKLSKFFLLAGGLAASFLIETGCENSYKVHKLGKRVNVSLESPLPL

KLWYPWDKNRYHILTLMSQLLDIAVTAFYVAVVQIFTTTILIFLRAKLKIMEHQFRN

FGTSYINRDIMTNGVDTVRRLCVKHQRLIERSR 

>CforOR95 

MAPQTRLLKNVRLLMILLGVGRLEIPNTSKFLPVCYRIYSVIIQIFYATFVINLSVELF

ILFKTDIPTALENMSRFIFVILLIVKVGMCQTEKVVELLRRSQLEEDEIICQKDYQISK

VYKMHALYGFKVNLTLSVTAVSSAVTLCILGIQASYQFSREHVNTNDTSETIDKPQ

LLPLWYPIIDKNKRHMLVMSHQIVQTLLTSLFSSLVQTFTNSLLIFLRARLQILQIRFA

NFNSMQVGETSNHGDNIPPMTLKQLCVNHQQLISSIKELNDSLKGILLLECSVTSILL

AALLTQILWRRYLAFNVVYFLLVVLQIMALSYNSNEIVVQSSQLSNALYESNWYTH

GRKLQSLLLVMMMRCQKPLVLTVGPLGPMTTQVGVSIVKLAYSYFSVMSS 

>CforOR96 

MAPNAELFRNARWLMIASGTWRLDIPNVPKSFYKFYKIYSTAIHLYYSSTPVALLLE

LYSLFKYDKVAGFENISMFIYMVILIVKIRICQSRRVIELLRTSLKEETDIHSQSDKNI

LKIYKSHVSYCTKITTFLTVLVVWSAIYLSGSGIINSWTFPEFVSNETVSKPLPLSLW

YPFDKNKHHNFVLSHQITQIMLTSLFSGSVHTFSNSVMIYLRARLVILQHQFKNFDSI

TACTESPKVDLAGHLRLKALSIKHQRLIRSVHNLNQLLQGIMVLEYSVTSVVLAAVI

FQILEREELIFNCSYFVLVTCQLMALAWNSDQIIVQSFGLSTSLYSSRWYEQDLTTK

RMTHIMIMRCQKPLCLTIGSFGAMTTDAALSVRLLLLMNSFFICTSLDY 



>CforOR97 

MGHILVAVLFEFSLVVSVVLNISDFGRIIDSLLHLLEQTAFLAKLLIFASSGQQLLNL

ERRTDEFCRETFTDRQMDVLRKNLKTTFTVAKVYRTNCVICVSFFSIAPLFASGSKY

VLPLPGYVPYDVSNNITYSVTFFAQVLFFSTAAYLNSNIDIISYKLISIATSFFEILSDK

VGKVTFTSHEVEKQTFKEHIKFHVKLLRFVQDIEHMYTTIIFVQVAASVIVICSTTFEI

VIFPIGSGEFIRAFTYLNSMLAQVAMYCWFGHNLKTLSENVGTACYMSTWYLTDK

YFQRSIIPFMERAKRPVVLTAAKLLPLTLNSLMMILRSSYSFLAVLRHIYGDK 

>CforOR98 

MTIFPRNKHLKVCMYSSSLLGIWPFIFEENPTLRQLYQLYSNFMLVYYTFFIGTAYM

KLAELLRADEIRMDDISANLCITLIYTITIIRQIMLRGKGVLKMIRYIIDTENKIYAAK

DEKVIEAYDRCADLTIKLSKIYLAILFVITMSYFIHPLLEGGYFLQKGNETMLIRALP

LSSWFPFDEQKYYWWAYAWHVVDACIGASFVTYTDILMFSMIVYPTGQLKILDYI

LRNFQFYEANVADGRGDDRASYLAFRECISKHRDIIAYVDDFNGSMQNLMIFDFLQ

SSLQIASILTQVFGNEITLVLLSFVGTFFVGMILRLILYYYFANEVLILSVGLAGAIWD

SGWCVQTPRVKYMMVVFMQRAQKSLKLFIGPFGVMSLQAFLSVSFAEPSIRVIRFN

FRLRS 

>CforOR99 

MASNTSNTFQPERDGPFYRSITHFKVAFNWPRSDDPVIRRRHQIYGATLKVISLFNF

VGIVIHMIFSVKEHHYELLIEGLALGSGYLGAMISMTLFVSTERTWSNFLRRLLDFK

KFGVPPTLNKIVKRFNFLSNVTYIYSYCGTSLYCFIEITDTAECERVNREEGRTEICG

TVAPIYWPYGLTSTQKIIINVIQVVAIMMYSPQCGIFICFPSEAIEILNTRVKHASQLFL

ELFDNPDEDLEHLKKRMTFYIEYHIELLSLAEEFNNAFSSLRPCSAGGALVIAFILTQ

LLNTYNLGAITHVAGWIIGIFLLCRAGQILQDSLGAIGEAAYFSKWYELNNASIKRTI

QLLILRGQKPTYLEAMPVGNHDFDFFARLSKTSYTYLTVMNQA 

>CforOR100 

MFPENQIFKVAMYFSSTAGIWPLIFEKHPTLKLCYMTYHMILRSEFFVFILRAYFQL

VCLIGEDDLNVQEIFGNLCITLIYTVAILRLRALNRPAVVELFNHVIAEENNILSHND

AIVVALYKKAVRKAHILNKLFLFNGWLITLFYFIHPLLTEDRVIVVNNATTYIKLLPL

STWWPFDAQKHYTVAYVWNVIDGIVGSQFVTNTDILTFTLIIYASGRIEILGQKFKN

FSVYVKRLRYEGRVFCAEKAAETALKTLIFEHLQIIRYIDIFNEAMKYIMLFDFLQCS

IQMATIILQLLVMEITFVNVIIVGQFFLTMIIRLVIYYYNANEIIHLSQNWAVDIWWS

DWYDQTINIQRMMAVMILRVQKPLKLLIGPFSAMSLETFIAILKATYSYMMLFNNT

SG 

>CforOR101 

MVSNRLLILGSVLGLSTFLFWSISPFLESRRTLVTNAWYPFDHRLSPNYELTMLHQD

LAIAYNIYLVVNTDHFSFNLMMELGKQCEFLGSTLETLDEYRFENGALSHEGGKKL

RADSPWFLNRMRSNLVVCIQHYEEVKKLAAVIESFYSWSLLVLFLGGTIILCTLLYQ

ATIVSVSSAQFFMLCFFLTSMLTEQFLFCWFGTEIRHGVKIICFCDVYIGITISERADI

QESLPDS 

>CforOR102 

MTLTSYQAPPQGAFYRTLKHFQFAFNWPRTNDLDLRKRHNLYNFLFKLVSLFNLIS

IMAHFIVNLKDNNFDVLVEDLALGSAYVGAMSALILIGLNEKKWSHFFRRLLDFRK

FGTPPTYEKMVKRYNLYSIIIYVYGYLGTSLYCFIELTDTANCEKLNREGRNEICGT

VAPFYWPRELTTMEKIILNVIQVASILLYSPQSAILIIFPSEAVDLLKTRVKHCAHMFL



VLFDDPDEDHQTLANRLSFCVEYQIELLNIAEAFNGAFKRCIMHVSITATVVIACILT

QLLTTYNLGAVTHVGGWISGIFLMCRAGQTFRDMLGAVGEAAYFSNWYNIDSASI

KKTIEIVILRSQKPVILEAIPCGEHNYDFFVNVSFSSKGRGRNYENIFFQLTKTSYSYL

NLMNL 

>CforOR103 

MVACPEDVANSVLSIPKYCMILGGIWTLALPTQNRILNAIYKVYSMLVKIYLPTFLV

SMYIRFGLTMTTEFSKKNPQDLFKYFGYVVSLSIAVFAAILCQRTKVVQFITYVQEE

EQKIGETDDPDIHQCYSETLKFCRKFNIAVIAFMSNAAVGMTSENLTARFEIDKYNR

QHNESMEKPFFYELYYFNLDKEKHSLFLLVMNCLFVLINSSVVASTRMLFMTSIIFIS

SALSILQIKFEKSMNQQEKALEITKMLVVEHQDVIRATKNLNECIKYLIFMEYLLNS

LTLATLAIIPLLTSKRSMSPVLAFGVIFTLIMVLGYSANEIQIQSSSLADALYECRWY

EQNETTKKMLFTMLIRAQKPLGLTIGPFAMTIDSSLKIIKTSYSYVSIMMNSYKE 

>CforOR104 

MAHAYRKKLEILKVSKCILVIFGAWRNELTEKAYLARCYFLYSCFIHLYMTVMIAS

MCGWVGVSLNNKNKSAQEMERLITAITYLSSTFVVMIKIFLCQGAGVRRTISFVLEE

ENKINDTQDEDIFNSHSEQVRFCNSINLVQAICYLFIYVCFAIVENLVARIKVEQYNK

VHNETLIKPLIYDLYIYKIDPIKYETFFMFYCYIGAAVLLSYGIATNIILSCIIFGSSVIK

ALQIKVRKIAGHGNTFLVSMKEYVKEHQQLIRFVEDLNNSLKYIILIEYITTSLTIAL

VALQFVEDKTSTMRIGRLGYSGSFVVYILSLGWSSNEIKIQTMAMADALYECSWVE

QSEEAKRILFIMMMRTNKPSQLTRGPFAEMTLQSAITVLKAAYSYVSIMIK 

>CforOR105 

MVGFWPKELIENEMLRKFYHFYSIFIKSLYALVLTSMAIKNFILLTNSENMRDISSKV

LMNLACLVTWIIIQLRVIFYSTTKMRKIISYILEAEQHLLQLDDANYLSCYWQESRY

CSKANVTLCACATTLYLASFYDNTVQSILIEQYNRKNNATLQKPFIYDLYYWKMN

VDKYQLFALIVNDFSAIVAVIMGLSAEALILGCISFVIIMIKILQVKIKNFVYPSNDTK

WTIKKIVEEHYNCIRLVKNLNDVLKIPLLVEYILLSFNMAIILMLYIRAERFAERGTT

AGYCVGLTIYVFFLGWSASGIKMEGTLSDAIYESPWFEKNSEIAKIMTIMIMRTQKP

LILTIGSFGEMTLNSFLTIMKATYSYATLMMQ 

>CforOR106 

MRDFPNNFLCVPRAESRFLRVPDYREKPLRFLPIEVGNSAGFEITINSRRMAANREIL

NFPKCVMIIFGVWRNHLTSNSILQKFYVFYSVFIHIYMLVFISSMFTWIAVALTGVN

NSAEKNDKIGLNITYLITMLTVMLKVVLCQTKNIRRTIAFVQEEEKKIIASKDPEILH

THLEQVRFCTSVNITLFVCHLVLFVFAVIENVVTRLSIERHNNIYNETLIKPVIYELY

YHSMDPIKYETILVLFDDIGGTIVISLSVSTNIILSCVIFVSSMLKVLQIKLKKMIIQTD

NIMRDLKQLTKEHQREKSYLMRIGRSFYCGFLVIYILALGWSSNEIKMQSVAIGDAI

YESSWYEHNKKAQEMLLVMMMRTQRPLTMTKGPFDEMTLQSSLMVLKAAYTYV

TIMTQKQV 

>CforOR107 

MAPNREILNFPKCIMVVVGVWRNHLTSNSILRKLYFFYSLCIHIYMVLFISSMFTWV

AVGLTGVNNSAEKKDKISLNITYLITIFTIMLKVVLCQTKNIRRIITFVQEEEKKINAS

EDPEILETHLEQVKFCTNVNVIHFICHLILFVFAVVENIVTRLSIERHNKAYNETLIKP

VIYELYYHNVDPVKYETLLLAFDDIGGTFLNTISVSTNIILSCVIFMSSMLKVLQTKF

RKMMVQGEDVMSKLKKLAKEHRQLISFVEDLNESIKYLIMIEYTTISLNIALVTLRII

KEKSYLMRIGRLFYCSFLVVYILALGWSSNEIKMQSIAIGDAIYESSWYEHDKPAQK



MLLVMMMRSQKPLTMTKGPFDEMTLQSSLMVLKAAYTYVTIMTQKQI 

>CforOR108 

MKNLVRQHRQLIWFVENLNNSVKYMILLEYITISINAALSAFQILKTDSFLERFGILC

YFSYFISYVFVLGYSANEVRKQSEAIAYAIYESPWYDQSQKVKTALLIMMARAQKP

LLITRGPFGEMSIQSSLTVLKATYTYVTLMTQKYHIK 

>CforOR109 

MMKNNSINSKKKLQILKFPKIVMVVFGIWRNQITSNAIIAKLYQFYSVFIHIFILLLTT

SMCIWVGISLSHKTKAQEEIEKMITAFSYLMNMFVILLKVTLVQTRGVRNAFAFVE

DEEEKMNKSKDRDILDAHLEQVNFCNSVNTILALFYLLLYVCFALIENTLARINVK

QYNDMYNETLIKPLIYEVYLYKVDPIKYETIIMLYEYIGAFILLAFSLSTNAILSCIMF

ALSMIKALQIKLRKMAHKDQEAVSILKKNAKEHQQFIRFLENLNELLKYLILIEYSTI

SLNIALVALRFLQDDTPTMRIGRVFFSGAFVVYILALGWSSNEIKLQSMAISDAMYD

TSWYDQSEEAKRILLIMMMRTRKPLRMTKGPFDEMTLESAVTVSTNWSLSLNDDE

ICIRQLKTLAILIK 

>CforOR110 

MLKVTFCQTKGVRNAFAYVEEEEEKMMKSEDQDILKAHSKQVNFCNTVTTILATF

YLLLYVCFALIENTLARLKIKQYNEMHNETLIKPLIYEVYLYKVNPIKYETIIMLYEY

FGGVILLAFSLSTNAMLSCIMFALSMIKVLQIKIRRMTDKDQDAIIILKNNAQEHQRF

IRFLENLNELLKYLILIEYSTISLNIALVALRFLQDDTPTMRIGRIFFSGAFIVYILALG

WSSNEIKLQSMAIADAIYDTPWCDQSEEAKRILLIMMMRTKRPLRMTKGPFDDMT

LESAVTVLKGAYTYVTIMA 

>CforOR111 

MRIGSLFYSGSFAIYILALGWSSNEIRLQSMAIADAIYDSNWYNQDEEAKRILFMM

MMRAKKPLHMTRGPFDEMTLQSAVTVIKGAYTYVSIMIQILHILTEATSNHTYLKK

LDYCRVGLIEREKTAPYITFCVSWLVSEFTSLPSTVLHQSGLTTETLVPFVNNSNRPG

ERELVYTFLSTLQTPTY 

>CforOR112 

MTAITYLINMFVIMLKVILCETKGIRRTLEFVQEEEKKINQSESEDILDTHLENVKFC

NRVNSVLAVSYIVLYVCFALIENTFARIKTGQYNKIHNETLTKPLIYDVYLYKINPIR

YETIIMLYEYVAAAIFLAFNLSNNVILSCIIFASSMIKSA 

>CforOR113 

MIAACMWNLDLPPFSKFTKLMYQTYSVVLPALVFLVPVLMIANFPSLLLTDPNSAI

EVTPKMLYCAVLVIKTFSYQSSRCRYLLTAAMEEESRLYFINDDEVVRIYEEHIRYC

RIFFKFFCISTMLPVSTECEIAIIKSYKFSQNLDAVGDKPMPLVSWYPFDKNRHHIWV

MAHQFISIIVTGCYVLSVYVYYTSIMIYVRSRLLILQHYFRNYDQYQLDGESTTLET

LKVLCAKHQDLINYINDVNRSVKMTVFLEYSVISILLATILYQLVEGQDMSFNLIFA

FVVSAQLMFLAWTTDEITTESVNLATALYESKWYEQSQACKILIAIMMMGCRKPLS

ISIGPFGPMTMVSAMSRLKIAYSYMSVMTS 

>CforOR114  

MDTRKSYFYYIKFLMMIVGIWGLSDHNSSRIKKKFYATYSVLFQLVYLSAMVSLSA

DLPSLLKTNSPIAMENMGRFIFCLVTMIKMVMCRSKGVLDLIEDALRQDRELFVQD

DTEIGNIYRWHVNFDNKIISLIVTSAALVSLSIAVIGDANAMRRFKKGNATESPLPLH

YWYPFNTDKYFTFVIIDQNVRPTLVLFCLGVVSAFVNCLIIFMRAQLMALQFNFRHF

HQYRSHRSPEDILKLLCIKHQGLIKCIGQFNASLKNIILLEYTIVSITFGTVILQITAKN



QIVVNSLALIFTTIQLLAFSWSSNEIIVQSSELAVALFESNWCDQNKQTKKLIQIMM

MRCQRPLCLRIGQLGLMDLNAGMSVRKE 

>CforOR115 

MNVLKLLLSTDPLAVDDPLWFIERLWSLAVNNTVWLVIGTLTLVCSISEVCGVLGY

MAYKPNFQTAINFAPMFFTSYHTSLCLTPILLQRNAFQTARKYANEKFWKISTASSE

ALREISVDIIIAKVAWVTNFILNSCSPFFYIPYNGVDFDNTLHPMIAILPQLRLPLTVN

YMIVFFNHILVFWKVYYIVLYMLNLTYLVVQYKLQVTILKWKIVNITEGLGKNVEL

GSMRDDANCQREIHERLKVYVQHYWYLKVYGQMVTESLKISLLFHVFSGIALMTS

LLYLSLLRDESADTAAFILELVSALYIAFFYVFWAEAFCDQTNVLYDAISLSHWNCF

DRSNSVTILILYDNLKRKLFLTGGGIFIMSFRLLVWNRIYQFIAILTMLGGSLEFGLG

LMFVVRYSDFDMFANFATMFFTAFHTNLALVPFLLQRKTFAEVRRHAQLYFWKIQ

EIEPEAVKELKRGIRTGKMVLIVSLMLCCPTPILLLPYRGVDYNSTEHTVIMVLPYL

KLPIILQHVLAAFYHMLLFGYGYFIFLYLLNWTYMILTYKLEVIILKWKIINITKELE

RKLTFFDIIGNTECQIVIKQRLKTWVKDHIQLRV 

>CforOR116 

MSRRNDFPSMLIFCRRNMTYAGIWRFNISKIPMLQGIYTIYSIFVFVYFPIFLTSLTLQ

FVIMMMCDEEFKNAPQNIFRTITLMITLWTVEVKAKLSQTRMITRIISYIVDEEKKIR

ECLDNDVLWCYNRQAMFCRKSNFILFSVTMTVAVAMILGNVIQRRQIDIHNAIHND

SMTKHFTYELYYAGLDQILSENLLEIMNDVSVLIAAALVSSTQLIFISCIIFSTSLLKI

MQVKFRKMKSYGDYIITLTELITEHQNVISFVGKLNDAMKHIILLEYLLHSLNVASV

SLQFIKSEHNISMAFPVCYFGLLVVQTFLLGWNANEVKVQSLAMADAFWESQWYE

PNYKAKQLMLVLLMRMQRPLVLTIGPFDAMTIQSSLTIMKASYSYVTVMI 

>CforOR117 

MSADRDMFKVAKILMITGGIWKLKMTKSNLLQFIYAVYSGVVQVLYASGSVSLLIS

LFYLFQTDIAKAIENISRLIVVSLQVLKILLCQSEGVVRLFSRAVREQVDVYRHRDG

VVRKVYQDHVKYCKWTTAPVAVLFLICGLSQSGIGIWTNFNFEQLQRQSNETLELP

LAVPFWYPFDKNKHHLLALLFQVFQSQFTSFYCAGTQAYYNSIFIFVRAQLKILQY

NFRNFDDRSEANRQISEDFTLTALKKLCEKHQELIRSVEELNDSLKSIMLLEYSVASI

LLAALLFQVMANIGVEFNIYVFFILSCQLMAMAWNCNEIIIQSTGLASALYESRWY

QHSQQVKVIVHLMLVRCQKPLNLTIGPFGPMTANDGVSRLKLAYSFVSVMSS 

>CforOR118 

MQNLPRSRKLLQVDDNACCRFVPPVGDVSLGNRNRDYLQVRAIAASKQRNLELPL

TVPFWYPFDQNEHHLAALLFQVFQSQFTALYCAVTQAYYNSIFIFVRAQLKILQHN

FRNFDDRCEASGQISENFTLTALKKLCLKHQNLIRSVEELNDSLKSIMLLEYSVTSIL

LAALLFQIMAQIGVAFNIFVFFILSCQLMAMAWNCNEIIIQSTGLASALYESRWYEH

SQQVKRIVQVMVLRCQMPLNLTIGPFGPMTANDGLSRLKLAYSFVSVMSS 

>CforOR119 

MTETKELFEVTRWAMIASGIWRLEIPKANSMIKKLYFLYSIVTQIIFDTSIIMFNMEFI

KLYGVHTDQAIENLSRMIFVLLLIVKFSICQTTEMKTLLRKALEGERKIFTSNSKTIIN

IYSTHAWYFKMLILAMAVATFMLAVYLSEIGISEAYEFHKTHQDFNGSVEAAFPVA

LWYPFDRNQHFIFVLCHQTLEICLTGLYTVSVNAFTNSMMIYLRAELKILQYCFKHF

GNYRIKPDIFDGENVSLYLLKMFGRQHQRLIIWTEDLNSTFQKLIFLEYGVASLLLA

AVIFQIFAGIRVIFNSIYFVLVSCQLMALAWNANEILIQSENLASALYNSNWYDQNQ

RTKVLVRIIMLRCQKPLTISIGPFGAMTTNAVLSRFKLAYSYLSVMSPGSK 



>CforOR120 

MTGKIELFKFTRYTMILSGIWRLEINASRWVRRLYITYSIATQIIFDISIFMFNMEFAH

LFRVDIEQAIENLSRMIFVLLLIAKFSICQTKGMQVLIKQALDGETKIIATDNSKIRSI

YEMHAWYCQVLIVSITVASFVLSAYLSEIGIEESYKFHREPRSLNESREDPFPVALW

YPFNRNKYFIVVMCHQTLEICLTGFYSTAVNAITNSVLIYMRARLKILQHNLENFAT

HRTENCAKGGDHALYSLKMFSKLHQELIQWTVELNGNFKHLIFLEYGVSSLLLAA

VIFQIFAGIKVVFNYIYFGLISCQLMALAWNANEVAIESENLATALYNSKWYHESLQ

TRVILQIMMVRCQRQLTISIGPFGALNTEAVLSRFKLAYSYVSVMSSGSV 

>CforOR121 

MATTQRVLSQQVNMASKKELFKFTKWLMLASGIWRLKIKIASGFLQNLYKVYSITS

QIIYDSVVIMFIVEFYRLYTVDRAKAVENLSRLIFVVLLIVKLTLCQSEKMIDLLSLT

LDEESRISAINDPETQKIYRIHVKYSNSLTAIIAICSFSLAIYLTEMGFESNYKSNRRQ

KFDNDTLETALAVQVWYPFDKNKHFGIVMAHQTVEILLTALYSGSVHAFSNSVMI

YLRAQLKILQHYFRHFHHPFDRFENDLRTRSSFHILRNYCRKHQKLINWIEEFNGSF

KYIMFLEYCVSSLLLAAVIFQIFAGIEVLFNTVYLVLIICQLMALAWNADEILVEVEV

ITLAIDEYPVIFQSTKLSLALYESEWYNQDKKVIILIHFMMQKCRTPLTLNIGAFGPM

TVSAALSRFKLAYSYVSVMSSGTA 

>CforOR122 

MPLDFLLFYAFANNAVGNRHVKHILSYLFKICATVSCTSDRCEMATEKELFKSVKF

LMIAGGIWRLQTATSSSVSSWVYTIYSYSIQVFYSTLVVSLVVEFVVRYRANNMEG

AIENLSKTIFGILLMLKLLLCQSNKLVNLTRSAIKEEEEVFKKDDKAIQTIYKSHVRY

SSKITYTVAVYSFLLGGYLIEIGITNSYLFYKAHKGFNVSLEKPLPMPLWYPFDRNK

YHVWALVHQIVEVFLTALYSGSVQAFTNAAIIFVRSQLKILQYLLANFDAYSVTDE

FLEVDDVGLDTLKVFLRSHHKLIIWMEDLDNSFKELLLIEYIVSSLLLAAVIMQIFAG

KDAVFHTIYLMLIFLQLVVLAWNADEVKEQLLLLWLRHTSNAMTAEREIFKIVKW

LMIASGTWRLDIDTISKTLYKVYLGYSYSVQFFYYSLIISLGVEFTKLFGKNTDAAIE

NVSKMCFALLLVVKITLCQSENILKLMRFAVKEEYDIFNGRDEATKNIYLDHITYCT

RITSATAIYSFGLGIYLSEIGIEKSFRFNKSHDMVNSTLDKPLPMPTWYPFDKNKHH

AWALGYQVVEILLTALYSGSVHAFTNSVMIFIRAQLQILQYHFKNCHKSGAEYESN

MPAANASGLKSLAVKHQQLIGWIEDLNESFKDLLLLEYSISSLLLAAVIIQIFSGKDV

GFNIVYFLLIFSQLLALAWNANEIKEQSTELSNALYSSKWYDQVQHVKVLVAIMM

MRSQKPLTLSIGPFGPMTADAALSRLKLTYSYVSLMSGNLYD 

>CforOR123 

MVSNGDLFGPSIYLMTFVGMWREKITNNCVLVQFLYDLYSILLQIIYESAVVLLGV

KFGITLTEDLGAALEILSRLIFVTLIVAKVLRCQSQKIRYLLRLALTKEAFIKASEDQR

VKLIYQKHVKHCRLMVFTIMILMCAVLGYFLETATVKTIQLHKFQGSSNDTLDKPL

PLALWYPFDSNKYYACTWSVSSICVVFTLSQLKILQYHFRNFDVYPVGSGDAYIQIE

DVAQRALKLLAIRHQELIKWQKDLNDCFKNLLLLEYSLTSFMLAAVLFQIFAKIFQS

TELAQTLYESKWVDQNETVKACMQIMVASTLIASLIVEFIVRYRANNMEGAIENLS

KTIFGILLVLKLLLCQTNKFVNLTRSAIKEEEGVFEKKDKAIQTIYKSHVRYCSKITY

TVAVYSFLLGGYLIEIGITNSYLFYKAHKGFNVSLEKPLPMPLWYPFDRNKYHVWA

LVYQIVEVFLTALYSGSVQAFTNAAIIFVRSQLKILQHHLANFDAYPVTDEFLEVDD

VGLRTLKVFVRSHHKLIIWMDDLDNSFKELLLIEYIVSSLLLAAVIMQIFAGKDAVY

HTIYLILIFLQLVVLAWNADQVKEQSANLANALYNSSWYEHSQQVKVFILVMMMR



CQKPLTLSIGPFGAMTADAALSRAKLAYSYVSLMSGNSQ 

>CforOR124 

MASQKNIFYSAKIVMIVCGIWRLELPTESIFWKTVYRIYSAASKILLSTTVLALLAKF

PELLEKDALAAMEIASLAVASGVVLAKMMACQSRGNLQLIQTARQEEDQLYIQAN

KISQRVYSRHVDYCQKLALIIAIVFFPTTFSLVAQGIQKNYAYTKTDQNNTVERPLIF

LCWYPFRTENYHSYVLVDQAIRVLNAGTCNLSTTIFIETVLLFLRAQLIILQEQFRTF

YKGTDEAPNAITDHTNQHVVKGLCVSHQKLIYYLASFNESLKFIMLLEYVASSLVI

ALSILEALGGHNVLFNAGFVISNFGGLMFLSWNCNEIIVQSAELATALYESEWYEQ

DKHSNALLQIMMIRSQKPLAITIGSFGPMTVDAGMSRMRLAYSYTTVLGGNF 

>CforOR125 

MADTRTVLGVGKTSWFRRKRFRKFFHAVWSAIVIACDFTSPVELPGKDSVATYVE

TIANTFWTIAIVILVMSHSNSEQLAKFLRRLERITLKINREHKFVNCPSAWHLPAVLT

CSLDMLFQGVTFDRRNWRYLACRTFLHCSYWTNVRFMYGFAWNLVRNFVWLRK

KLETECRLVMLRLRGIRKEHFELCDVLETFNEIYGFAIFATVLSSTMIILCGSTQLVE

YALVEHHRAYAVLVRSVVLTLCCTTHWSNAG 

>CforOR126 

MASRKNMFYAAKIVMIVSGIWRLELPTESIFWKTFYRMYSAASKILLSTTVFALLA

KFPELLEKDALAAMEIASLALACGVVLVKTMACQSPRNLLLIRTARQEEDQLYIHT

NKISEGVYSRHIDYCRKLALIIAIVFLATTFALIAQGVEKNYALVKTHQNITVERPLIF

LCWYPFRTENYHSYVLVDQAIRVLNAGTCNLSVNIFIETVLLFLRAQLIILQEQFRTF

HKGIDETPIVNAGQVNHQVIKRLCISHQKLIYYLASFNDSLKFIMLLEYVASSLIIASS

ILEVFGGHNVLFNAGFVMTNFGGLMFLSWNCNEIMVQSAELATALYESKWHEQD

KQSNALLQIMLIRSQKPLAITIGPFGPMTVDAGMSRVRLAYSYTTVLGGNF 

>CforOR127 

MASRKDMFYAAKIVMIVSGIWRMELPTESNFWITAYRTYSTVAKILLSTTVFALGA

KFPALLEKDALAAMENASLTIASGVVLIKAMACQSRKNIQLVRTARQEEDQLYTHP

NKISQGVYSRHVDYCQKLALSIAIVFFATTLALIAQGAQKNYALAKTSHNNTVEKP

HILLCWYPFHTENYHFYILVDQAIRVLNTGTCNLSVNIFIETVLLFLRAQLIILQEQFR

SFHKGANEAPIANTDQVNHQGLKKLCISHRKLI 

>CforOR128 

MIFGGCWRLELPTNSSLWRHFYSVYSILAYVMIGTSAFSLSANVPSLLEMNVLTAIE

CGAQGLFCAVLVAKMIACQSKGNIQLIRSARCQEMQLLTQEATILTRIYNQHIKYC

YKLTISISVVSISTSVAVVEHGIRENFLFNLHNKNTTLEGPHTMYFWYPFETKNYHT

WVLIDESVRAFFIGICNVSVNVFINSVMIFLRAQLVVLQQEFRNFCDKSGKRKVAGS

KLLRVLCLKHQKLIKYYENFNDSLKFLVLLEYVMSSLITASTIIEIISGQNVTFSIGLF

LTNFGGLMIIAWNSNEIILQSAALATALYESGWYYQDHETQVLLHLMMIRCQKPLT

ISIGPFGSMTVDAGMSRLRLAYSYTTVMGRKM 

>CforOR129 

MLTIVFLLTVKMAVFQKKGMRNLLNQTMDEIEISSHGDSKTKKIILIYTRYSNRLNII

ITVYSFSVGIHLLIMGIFEYQQFQQIHPNCTEICYKPLQVLYWYPFDTDKYYGIVIFY

QAFSVLFSDLYNSATQALFNTIMIALTAQLKSLQHHFSNSERNVSVGNEQLSKNAT

KRLIISIQKHQSLISFTEELNISMKSILLVEYIISSLMIASIVIQVFQGKRVFFNIHYGLA

LSYQMFALAWNANEIREESQNLSNAVYESQWYNRSETFKKLVLTVILRAQKPLSL

KIGPFGSMTADVALSRMKVAYTYVSLMSGEKIGS 



>CforOR130 

MPKPKGNILRISKYLLSCVGFWKFEDSKQNYVIRSIYLFYSMAIKFYFTVVVVSIFIQ

FIITIANNSSNSNTETFRQLSHLISLLTAHYIMLVTQSAKFDKILSHMTILERSMLESE

DKEVSDSHLNEIRYSNHVSYSFSILTLCTGSFFLLENYKNNVSVAKLNKKNNQTLER

PLLVELYYYKINKDKHANTLFIANEITIILNTFIIISTKIIIFTCIVFASSVLKKLQIMFRK

YAVYNDDIPMNLKCLVSDHCSVIRYVKNLNDSVKYPILLEYILNSMSVAAVSVEVI

MEEHNNLMFRPAFYLCLLVVQVFTMGLISNEVIIQSIMLTDALYESPWYDQNKYIQ

KLLLTVIIRCQRPLVLTIGPFQPMTLGSALAICKASYSYVSLMIRNYQ 

>CforOR131 

MKTQIKVSKAKPILGYSRICLILGGIWPLPLQSQNRVLQRAYSIYSGLMRFYLPFMLI

SLLIKFAISIVDERTERNLEKIFFKLNYIIILLITCFSMMLCQRKEVKEILGYIMEDDNE

IICSKDEDMIQCHLAQVRLCSRSCLAIMILTFGSGISMCFENYWRRLEIDRNNIRYNE

SVEKPFVFELYYFNLDANKHDTALVVVNDVCTAINSLLCTSTKMLLFSSIIHSASILK

RLQIKFEKLYGYRGRVLIVLRDLVQEHQNVIGFAEKLNNWLKYLIFWEFLLDSINIA

AVSMQLITSEGKLLISPILFFCVLCSQTFILGWCTNEVKYQIMKGSYSYISIMMND 

>CforOR132 

MKTQSAIQILKTKPILEYSRYCLILSGIWPQLSTENRIIQKVYTIYSGIVKLYLPSCLIS

LSIEFILSTFYESTEKNLEKIFSQLNYIIILLITCFAIMLCQRKEIEEIITYMMQDNKDVV

SSKDEDIIQCHLAQSRVCSRSCLLIVILTFGSGMSICLENIWRRYEIGQYNKYQNGTV

QKPLSFELYYYKLDACKYGTSLLICWKIEQLDKLEKNMLISPILFFCVLCTQTFILG

WSANEIKCQSLMLADALYCSPWCDQSLAAKSVLLTMLVQAQRPLVLTIGPLDAMT

TQSALTIMKGSYSYVSIMLNNYN 

>CforOR133 

MKMNRQTVIKELKAKPILNYTRYSLIMAGIWPLRLATQNRLLQRMYSIYSGLIKVY

FPSFLLSLSVQFILSTIDENTDENPENIFSQLNYIIGLLIVGVAAVIYQDKNVKEILNYI

TQDDKEVVCSKDKDIVLCHLKQARVSSRSCLLIMILTFWSGVSMCLENFYRRLEID

HYNKHYNESVEKPFPYVLYYYNLDPEKHATSVLVANDIFVVLNCLLFASTKMLFFS

CIIYSTSILKRLQIKFVKLDLCGKSVSQVLRDLVQQHQNVIEFVAKLNKWIKYLVLL

EFLLNSLNIATVSIQFITFEKNMLASPILFFCVLFTQTFVLGWTANEIKCQSLVLADIL

YCCPWYDQSEKIKSTLLIMILRAQKPLVLTIGPLDAMTIQSALAILKASYSYPLLLFD

EGVVNVTNGNKILPAKRLERSHLQRDYHLSYAKPKTLVTIYDLNLPYTYLKNWHP

H 

>CforOR134 

MTDQKSRESVLSFSKYCMILGGIWRLELPWHNVVLTTAYRIYSKFVRFFFPLILFSM

FAQFILMVTYENAHKDQETIFKQLGYITCLVMVQVGAILCQQPRLIQIISYAMLEEK

KIMHCSDEDILLSHTKQLRFCRTCNVVLFAVTTGAGVAILLENFWIRHEISKHNREC

NASLEKPFVYELYYYKLDKENHEGLLLMVNALADFVGVCLLMSTKIIFSSCIIFGSS

LLRRTQIRLRKLSSYGLKRLVLEHQLVIRFVQNLNHSVKYMILMEYFLNSLNIAAVS

VQVMSFQDINMLASPFLSFGILFVETFVLGWTANEIKVQSLALSDALYDSPWYEQN

KRIKKAILTMLVRAQKPLQMTIGPFDAMSTQSALTIIKASYSYITLMAN 

>CforOR135 

MKKMISHRPAQRILYYAKFCMIFAGMWRLELPTKCVFLKRLYVVYSAVLQVYFPIF

WISICIQCGIMASNDNSTKSSEELSQNFSFVIAILISEIASILWQQSKGRKLIAYVIKQE

KTILESNDPAILQCHYDHVQFCKLSNLVLIIFAAGIGASITLENYWRRADIRRYNAEK



NASVEKPFAMELYYYKLDKEKHATALLVINHVSSALSAMLVTSTKLICFSCVIFVSS

AIKRLQIIFRKISNHGNDASSTLHLLVLEHQDLIRFVKNLNDLMKYVILLDYFLNSLN

VATVSIRLMSFEAKLISPLFFLSFLFIQIFVLGWGANEIKVQSLALADALYDSTWYEQ

NDTAKKALLTMIARTQRPLFLTIGPFDAMTMESALKIIKASYSYITLMKTN 

>CforOR136 

MPFAYDLYYYKLNKVEHASILLLINDASVVVCGLLAASTKIFFFSCIIFPSSILKRLQI

RFRRMAVSEERALVVMKEFVLQHQRVIRFIGKLNASMKYVIFLEFLLNSLNIATVSF

QFISFEPSMLTSPILFFAFLFTQTFVLGWSANEIKIQSLALANAVYSSPWYQQCKTIK

GMLLIMMVRAQRPLVLTIGPFDAMTTQSALAIMKASYSYISVMMNNYN 

>CforOR137 

MQRWKRNQGILNFPKYCMIAMGMWRLNLPTRNRILTKLYTLYSCLIQIYYPVFWIS

LFIKFVIVLLDKNSNKSLEEWFKDLSYVVGLFIIVIAAQFWQKRNVVRSIYYVIEEEK

VLLECRDEELLKCHFELAQFSRLTNYVLFSFALCIGMSVMSETFLRRAKIEKYNQRY

NATLEKPFAFDLFFVINFDKEKFCILLLIVDGVSCFLSDLIGVSSKIMFISCIIFACSTLQ

RLQLKFRKMARYGTDFLITLYHLIEEHQKIIRFVHNFNRSMKYLILVEYLLTSLNIAA

VSIQMILFNSTRASATFFLSYLFSQIFILGWSANEIKMQSLAISDAIYDSPWYYQNGN

AKKAVLLIIMRAQRPLQLTIGPFDAMSTETAVTVVKGSYSYVTLMWTKYV 

>CforOR138 

MLFNSTKASALFFLSYLFSQILILGWSANEIKMQSLGIADAIYDSPWYDQSDAVKKT

VLFIIMRAQRPLQLTIGPFNGMTTETAVTFKSTRASAMFFLSYLFSQIFILGWSASEIK

MQSLGIADAIYDGGWYDQNDAVKKTVLFIVMRSHRPLQLTIGPFDAMSTETALTIL

KASYSYITLMRTKYI 

>CforOR139 

MSLKNQEILKIPKLAMIVLGIYRNNFTESIALRRIYLIYSLIVHVFVFIFMTSMTFWVA

MVLAEKDRSEELTEKLISNLAYLASIYVALIKVIFYETKSLQQMITTVENKEKEIQQS

QEQEQLETYAAQARFCTKYNLFALATHIFIYGFAMYGNIAPRIKIGRWNKLYNKTM

EKPLIYEVYYPKMDPIRHETFIMLFSNLGVTIMIWLSFSTCMLLGFIVFVPSTAKALQ

NALRNMSHLKADLSALKVAAVQHQQFVRFVTDMNDSVKYLLLMEYITVSFNVAL

TAFTVLKEKSFLLQLGILLYSGSIVAYVLILGWSCSEIKFQSMEIASAVYESPWYQHS

KEAKSILFIIMVRAQRPLIVTKGPFGEMSLESSVAVTYTNISRLVSMQKVNVLSIRVI

KEVLILSDCEAHKPRPQS 

>CforOR140 

MKSAKNQEILRIPKIAMIALGIYRKNFTNRIALRRVYVIYSIVVHVFAVIFTTSMSLW

VATVFTEKNRSKELTDRLLSNSAYLVSIYVALIKVLFYESKNLQQTITTVENKEKEI

QNSGDQEQLETYTEQIRFYKKFNIFALITHIFVYGFALFENMLTRFKIGRRNKLYNN

TLEKPLIYEVYYFNMDPIKYQTCIMLYSDLGVTVMIWLSFCTCMLLGFIIFVPSMAK

ALQKTLKTMPHLKTDLNALKVAAAQHQQLVRFVENLNDSVKYLVLLEYITVSFNV

ALTAFTILKEESFIMRLGILSYSSSIVVYVLVLGWSCSEIKVQSTQIASAIYDSPWYEH

SKEAKSILFIMMVRAQRPLIVTKGPFGQMSLESSLAVRIAHNTVYL 

>CforOR141 

MSSILKLSRYSMVLVGIWRFPISENQLIQTTYFTYSIFMQIFFFLLLTSMSIQFVTMTK

ADKNAGISPEQLFTTFAFIINCSIIQIKVILCQTKRLKALISYILVTEKELLRLKDTEIVQ

NHMQLSHFCQISNLAIAYFTFGVALSIILVVFISCIIFASSILKSLQIKFRKMSAARTNL

LQFLRKLILEHQDVIAFVGKLNYSVKYLILLEFLLNSVNMASVCVQLITRNMFLAFP



IFYCVLFVTLTFMLGWSANEVKVQSLDLTDAVYGSPWYEENVMVRKMVLLIMMR

TNRPLTLTVGPFNAMTTQSALTIMKASYSYITLVARSYY 

>CforOR142 

MYEYNYLKSFQSDLTIPKYFAFWSVDGRNEWPYYKYFFLFAHAAIMLCVNSLQVV

NLILHFGNLKRMAELGYIMLICMMGESLSVQSFFSRQSFKDLIHMLSEQLFQPKNAI

ELAIVEKIFKSFMRIKNSMLFVSGLCMVACCGTASLYRSQRKLPLAAYYPFDVTVSP

YYDIVYAHQSLAIIFYAFNNVFGFAISSMFAHFLGLQCDLLCQRVTRIGKNGSDIRQ

EFLECIRHHRLILK 

>CforOR143 

MIPAPLSYLSILFVQVFVFAWSANEVKVQSLLLADALYDSQWYKYNEAAKKMVLT

MMVRAQKPLLLTIGPFGALTTESALAIIRASYSYVTLMNQYKHNG 

>CforOR144 

MTSDLAVHTIVYCHNVFFNLLEIVDTFKSLFGRQLLIKLLYDFGSLLITALYLYSDRE

GLPYLPDTHLATVTRISSCAFIVMTLWMQFAVMFCCDLVIRESEKLLVTCIDLQRRF

PLGTTEHRELRSFADTIRNRKISFTAADFYEVNRSTMVSLFETMLTYFILLVQFIDKP

NT 

>CforOR145 

MYPIKKGAALYYVLTMFNCLSYYPTEKEKKAKFKFYAVSSCIRILTAVMWVGSIV

HFCVSLKNGVYALIVEDLIFVTGVSTSMITCLLFWINHDNWSNVFLDVTNCQNFGK

PSGFDDRIKALNSMSLYGFIYCCSGIFVYMTFKLTDEECENLNQKQGLSEICNLVAP

LWLPSSVTITRVKKFVIIGVQILCSLYYIPTSATISFMIWVTSEILHIRILHLKELIKVTF

DGDEATAKRRLRFCVRYHVEIIRICYNFQRSMYATVGHVASSSGLVLACLGNQLLK

THNFGILILMVGWMVGLFILCYIGQDIKILTLSIGDAFLESNWFKGDTKDKKILQIAL

MRTQKPILVKTFLSGVYGYELYFMIVKASYSYLTLIYRST 

>CforOR146 

FESGFPISPFLCLVYLFVQTFVLGWSANEIQVQSLALGDALYDSPWHEQNDQAKRLI

LSMIMRSQRPLALTIGPFDTMTTASALRIMKASYSYVSLMIN 

>CforOR147 

MTFAVSRVETPPITLPQLPNLILGFWGYLGLVLNLVNGHLMILAYPKAKTLMDLHV

RGEVLYKKIESAAKKTELLIHTLHMALFTYLFLTLPWFTDETNVCYFMPTVDEKLS

RTGAIVFRVVLYFSVYLCVYVVGTQPLFAFYCLLCLTFQMYLLNDRILELVENNLG

FGWSLELKYDVNYQRHVAKMLRESARHHVSIKCFKAEVEKVLYYFLLVYYYMAY

ILLAVIIFCVTLSPSENYRGILICFTSLTFNAILTGYAHNLTAQGDYWYELICSTPWYL

WNATNKKALLQVMVHSQESMTFSASTFVKIDTQFLLSYVRNIYGLATALFTISGRE

DKSLHSG 

>CforOR148 

MGRFIFCLVTMIKMVMCRSKGVLNLIEDALRQDRELFVQDDPEIRNIYRWHVNFD

NKLISLLITSAIIVGLSVAVIGDANALKQFTKGNITKSRFPVHYWYPFDTHEHFTFVII

DQNIRPTLVLFCLGVVSAFINCLIIFLRAQLMELQINFRNFDKCRSHRSTEHVLKLLC

VKHQGLIE 

>CforOR149 

MQTHSTLLLATFYGWFVGLVLICYAGHRLMEKSVALGDEIYLKSTWDDLDKGAQI

DFAFVLLRSQKPLVLRGGPLAIMSLNVIIQVLKAAMSYITLLRETQEV 

>CforOR150 



MLMHGKRSILFIKPIVIYCNIFGVIPLYNFEKREVSINNWYYSWVALHWMFMLVML

IYEYFVKCVELKAKNSEYVFLIFETITTLLGTLTIFMMLFNGHCKTKQWEELFRRISF

MENIVNLNTEHMKETNFFKCPFLHFICINFIFFILNITRVDSKYFPVNHRQITFYYSFL

YLLIQSNFTSSILYKYEDINRNLLKLRKANVLQSTTALRRIKKCRKMYHEMGKIIGIL

NDLFGFPLFSIYGFCGCQILYLCTDVYVIVAIPTHMAAYSWPLNSALVTVLVVLTL

WITSIHYDMVSSQSNKLVTTCYAIQKNLNIFCERRQELVDFCDQIEMRKVKFSAARF

FTINRSVIFTHVSVAASYFIVIVQFLNADKKDRELS 

>CforOR151  

MNSSGKYFRYIRWLMIAAGMWKIEEEFPAPKKRLYSFYSIMIQLICTSPIISIALEVPA

LLQSDPAAAVGNIGLLVFLGTVITKMLMCQSKPVIELLRTALQSEFHLAASASTDV

GAIYRFHTKLNNYFITLLITCILFMGVCVATFGDLNCYKYFKRYNNATEKPVILNY

WYPFDKNKYYVLVLVDQNIRPTLGGLYAAIVNAFVNSIIVFVRLQLKLLQYSFRNF

DKLEPNEHNGNPNILRILCVRHQELIRYVGKLNEHLSIIIFMEYMVSSVTFAAQILQIT

RGIEPFISSVILTYTIIQLLIFAWNCNEIIIQSAELAKALFESNWYDYDAKITVIAHIMM

VRCQKPLSLMIGRFGVMDLDVGISRLKLAYSYASVMTSGNK 

>CforOR152 

MRGCKGANRLTILKTVKKTKYLYGSMFTMVENFNSLFGSLLYLMGLHCSTQILQW

GVSLVHIIDVLRSEDDYNRVYLAVVYIMLMLLWLGITMFCCDTVVEESEELMAICY

HIQEDYAVFSDEYRALKILINFINNFKIRFTSKEFYEINRSTMFSIISTTSTYFVVIIQFY

DGK 

>CforOR153 

MGTGTRYFRYIRFLMMTVGIWRIQGEEVSTIYKHLYQTYSVVFQLICSSAVISFAAEI

PTLFRKDTAAVMDNVGRLMIYFVIIFKISMWQSKQMLHLLQTALRQDNEISSKNDE

KIQQIYEWHINYDNKIISVIIVLAILIGICVAILGDIECYTFFKRSAQNNLTEKPLPLNL

WYPFDRNKYYAELKTTLDAPYSIWTDSAMSKNISYTPKFVSTAGPNIDGIGCTGNN

YYMAGSFILYPLPVNLFNPLKNLKQLNISNNPTDDLVTPGVLNGLDNLELLDMSDN

LWFGINATALSNLKKLRWLYLDNNFLSLTVFPQFDYKTLADELVSLEYIGISDNRW

QCDELYDMLTYFKSKNISYTPKFI 

>CforORco 

MMNKFKVVGLVADLMPNIRLIQGSGHFMFNYYADNSSGMHSLRLGYSCLNLVLIL

VQFGCMFGNLVAEKDNVNDLAANTITMLFFTHCITKFIYFALRSKLFYRTLSIWNQ

PNSHPIFVESNNRYHALALKKMRTLLYCVMAFTILSASAWVGITFVGESVHQIQDP

DNENETISEEIPRLPVRAWYPFNAMSGMPYYIALIYQVYYVLFSLLHSNLLDSLFCS

WLIFACEQLQHLKEIMKPLMELSASLDTYVPKSADLFKAPSSAASTDNLIENEYNN

RNDELNLKGVYSTRQELGGLNFRSGSLQTFGAGGGGLGPNGLTKKQELMVRSAIK

YWVERHKHVVRLVTAIGDAYGVALLLHMLTATIMLTLLAYEATKINGVNVYAAT

TLGYLGYSLLQVFHFCIFGNRLIEESSSVMEAAYSCHWYDGSEEAKTFVQIVCQQC

QKALCISGAKFFTISLDLFASVLGAVVTYFMVLVQLK 

>AglaORco 

MMKFKVSGLVADLMPNIRLIQASGHFMFNYHADNSGALHALRLGYSCAHLLFCLF

QYGCIFGNLVVEKDDVNYLAANTITVLFFTHCITKFVYFALRSKLFYRTLGIWNQS

NSHPLFVESNNRYHALALKKMRTLLICVTATTVLSAAAWTGITFVEESVHNIKDPD

NENETITEEIPRLLIKSWYPWDAMSGMAYYGSLIFQIYYVLFSLAHANLMDSLFCS

WLIFACEQLQHLKEIMKPLMELSASLDTYVPKSADLFRAPSAKSQDNYIENDYNAK



NEELNLKGIYNTRQELGGNFRSGALQTFGQGGVGPNGLTKKQELMVRSAIKYWVE

RHKHVVRLVTAIGDAYGVALLLHMLTSTVMLTLLAYQATKINGVNTYAATTIGYL

VYSLAQVFHFCIFGNRLIEESSSVMEAAYSCHWYDGSEEAKTFVQIVCQQCQKAM

QISGAKFFTISLDLFASVLGAVVTYFMVLVQLK 

>DponORco 

MINKFKVVGLVADLMPNIRLIQASGHFMFNYYADNSGSLHILRLGYCCMHLFFVL

VQYGCIFGNLVKEKDNVSHLAANTITILFFTHCLSKFIYFAARSKLFYRTLGIWNQA

NSHPIFLESSNRYHALALKKMRSLLYIILFGTIFSASAWTAITFVGESVHFIKDPDND

NETITEEIPRLLIKSWYPFDAMSGMTYYVALVFQIYYVFFSLFQANLLDNLFCSWLIF

ACEQLQHLKEIMKPLMELSATLDTFVPKSADLFKSPGSATSQDHLIENDFNAKNDD

LKGVYSTRQELGNLNFRSGALQTFGQGGGGVGPNGLTKKQELMVRSAIKYWVER

HKHVVRLVTAIGDAYGVALLLHMLTATVMLTLLAYEATKIDGLNTYAATTLGYLL

YSLAQVFHFCIFGNRLIEESSSVMEAAYSCHWYDGSEEAKTFVQIVCQQCQKSLFIS

GAKFFTISLDLFASVLGATVTYFMVLVQLK 

>TcasORco 

MMKFKVTGLVADLMPNIRLIQASGHFMLNYHADNSGALHTLRLGYCCMHLVFVL

VQYGCNFVNLVLERGDVNDLAANTITVLFFTHCVTKFVYFAVRSKLFYRTLGIWN

QPNSHPLFVESNNRYHGIALKKMRRLLYIIIIWTSFSAIAWTGITFVGDSVHNIKDPE

NENLTITEPIPRLLVKAWYPWDAMSGMPYYITLVFQIYYVFFSLAHANLLDSLFCS

WLIFACEQLQHLKEIMKPLMELSATLDTYVPKSADLFRAPSATSQDQLIENDYNEK

NEDLKGVYSTRQELGGHFRGGALQNFGSGGVGPNGLTKKQELMVRSAIKYWVER

HKHVVRLVTAIGDAYGVALLLHMLTSTIMLTLLAYQATKITGVDKYAATVLGYLL

FALAQVFHFCIFGNRLIEESSSVMEAAYSCHWYDGSEEAKTFVQIVCQQCQKAMSI

SGAKFFTISLDLFASVLGAVVTYFMVLVQLK 

>TcasOR6 

MNSFNWQESIKTNLKALRLVGLWPKSDFYKFDLYTFCTSLTVVVIVCGHNLSQIVY

ILQVYSDLKALTATIFVASINFLGAVKMYFFIKHIKTVKILFKMLKTYQFKPKNIHQT

QLIKPFLNLWKILYVGYSINVYLIVAMWSLLPVLNGWTWQKKLPFPARYPLDVTKS

PYYELAYVYQFICIWYITVANLNLDTIIIALMMYTSCQCDLLCDDLKNLTETRFFDK

KLIECIKHHKAILVFAEKSNSLFNMIVLGQIATSTVVLALTMFQLSMVSPLSSEGLNH

LFYIGGIIMQILLYCWFGNEVEAKSSNILYAIYESTWSEASKNSKKNLIIFSIRCQRPIK

ATAVKLFALSLRTFITIVRSGWSYFAVLYNVGSE 

>TcasOR7 

MNKLQKFDWKATIRPNIAFLHYLGIWPEGEEYYKLNFYTLKTILYIIILVISTIVFQVI

NIFFTLDDLTSLTANIYVLLTEILYFIKLCFLVKNMPALKLLMKTLDHKLFQPKANQI

VIIQPLLNFWKLIFLAFVITCSFTVLFWAIFPILDSSEEEKRLPLLAWYPYDTKISPNYE

LTYLHQVASYIYICYSHLNIDTFITALNTYIQCQFDILCDNLKNIKSDTKNVDTKLAK

CIKHHLLILMFANTSNEFFSWIIFFQFTSSAAITGMTLFQLTVVKPFTTEFYNFMAYV

TAEVVQIFMYCWFGNEVQVKSSNIPYAAFGSDWTEFSPNKQKSLLFLITRSQKSVK

MSAFNVFDLTTDSFILKSAWSYFALLNQVNS 

>TcasOR8PAR 

MRSFDWKKTIKINIITLQAVGFWPKGDDSFKFNLYGLWTAISFTCIIFCHNFFQAVSI

YFILNDLKAVTAVIFLNLSELLGILKSYYLIKNMPKLKQLMITLNKPLFQPKNERQIK

LIEPNLKFWKQMYNLYWVMSSGALFFWATFPIFDNSIKDHRLPFIAWFPFDTTVSPF



YEIAYVHQVVGIIFVAISTVGVDTLIAALSMYIGAQIDLLCDNLRHLTGPNFNNELL

NCIHHHKTILRFANNSNEFFNWIAFFQFFISATSIGITLFQMTVVTPFTSEYFSLISFEL

AIVVEIFMYCWFGNEIEEKSKNIPYAAFESNWLEASKESKKNMIIFMIRCQ 

>TcasOR9 

MSNFSWKAAVETNITTLKILGLWPKGDETYKLNFYTLYAVFGVIGLLCAHSFVQIF

NIYFIVDDLEAFTSSIFVTLSCLGTVAKTYYLLQNMQMLKELFISINKDIFQPKNNKQ

ILLVEPSIKFWQRFYLIFRVLCYCTTFFWSSYPILDKWTKDHRLPFLAWYPYDSTKS

PFYELTYIHQVVSIWYLVSASLNIDMLIAALNMFVGAQCDLLCDNLRNIGQNSKEIG

KNLVKCIEHHREILRFAVQSNVFFNLIVLLQFFTSAVSVGFTMFLLTIVAPFSSQFYSF

ICYGSSIITEMFIYCWFGNEVEIKSNAIPYAPFESEWIGVPIEVQKNLIIFTIRAQRPLK

MSALNLFYLSLDTFKAILKTSWSYFTLLNQANSN 

>TcasOR10 

MEDFSWEATLSQNINFLKVCGLWPPGDEAYKFNLYGIYAGFCVLGFLCVHTGTQT

FNVYFILDDLEAFTSSIFVTFSCVACVFKTYYLLKNMKLLKVLFININKEIFQPKNKE

QQLLIQPSILFWKRFYLVFRILCYNTCFFWCAYPILDKRIKQHKLPFLAWYPFDSSVS

PLYEITYFYQAVAIWYIVIISFNIDMLIGALNMFVGAQCDILCDNLRNLGKSDINELN

PDLIKCIQHHKAILSFVSKLNIFFNWIVLLQFFSSAVSVGFTMFELTLVAPFSGQFYSF

ICYGSAITTEMFIYCWFGNEIEIKSSKIPYAAFECNWVGTPLGVQKSLIIFTIRTQRPM

QVSALNLFYLSLDTFKTVLRTSWSYFTVLNQVHS 

>TcasOR46 

MSKSEKIHTLATYFDSNIAFLKLTAFWIYDDETTRRKKYLQHAYNIFWIFYLFVAYQ

PAELLYVYYSFNDLSVFLRALRDIGNHVSLAYKAFNYFIMRRDILKLMETLQHGNY

HYEDCGDFQPKLIVDEEKKEALKWTKYFLNFCNAICLSMFANGVFTFIFLSDKQYV

ERNGQRVYHQEQPVNTVSPFGSGTKLRFFVTFIYTMIALTFYAWTIVALDSLFITIMS

CISSHLKILQGAFKTVRARFIKLCASLSKLLISVSGKLESIYSTQTFVQTFISLGEMCFS

LYLLSETADQNIGNEITYLIATGFELLMYCWFGNRITEASLKISYALYESDWFPTSLS

FKKQIIFTMTRMQKPINVTIGKITPLAFSTFLTIARGAYSFFTFLKQRHGINH 

>TcasOR64 

MMSDEYVKDVFIANRWMLRCAGLWTPSTRSKLVQIPYKIYAIVVFLFVNVYFTSTE

FLSLFYTHKNLYNFIKNVNFFLTHFMGAVKVIFWFFKGHVLRDLMRTLESPEFHYE

PCEGFQPGLIWRKYRRIGFKYSLGFLALAHMTLSSSYIPPLLTKLPYFSWMPFSYSTP

RSYLLALGYQAGPMFSYAYSIVGMDTLFMNIMNFIAAHLVILQGAFASSKMRVLDP

GQMNNEMKRNCRHLQTILRVSEDLERVHRYLTLGQLTATLFILCTSLYLISTTPASS

KQFYAELVYMVAMGFQLYLYCWFGNEVTLMASEIPVNVWKADWYDCDQSFKKS

MIFTMTRMQKPIYMTVGKFAPLTLQTFVYILRTSYSIFAVIKNTSI 

>TcasOR65 

MTATKSLKEIPPIYLRVHLTVLQILGIDILPVESVPQNLFYTYTALIISTMCLFTIAEFL

DMVLNYEDIYRLTFGLCYCVTHVLGTVKMFLMLYLRKKLWGNLTTLEEGIFKPNP

TRGGPEELQIVNDAITMCNRQGYVFYTLVFLIIGARLLYASLANWPYDKHNYFDGN

VTVIVNTKEMPYTTWMPFDYNDSPLYETIFAFQIFSTTVYGFYIGAADAVICGFMM

LIKAQFLIVKRELETLIERAQKAAIAENPDNEDNFGREIERIELLDKRTQDYVAKYA

NECVYHHQELIALCDHAEEDFCYLMLLQFISSLLIVCFQLFQVSTLSPDSVEFFSMV

CYLLLMLFQLLCYCWHGNEVQIVSGELSRYAFGINWIIMRESPKKTLLLLMMRAQ

RPCYFTAGKFSLLSLQTFMTIVRGAGSYFMFLRQMNI 



>TcasOR66 

MSKNLKEIPPVYLKVHLTVLQILGIDILPNERIPQTLFYTYSVLLIATMVVFTTAECL

DLVLNYEDIYKLTFGLCCCVTHVLGAAKMFLMLYLRKKLWGYFTTLENGIFKPNP

CRGGAEEFEIVTSAINMCKRQGYVFYVLTVGVTGGQGLYAALANLPYDKHNYFD

GNVTVVVNTKQMPYATWTPFDYNDSPLYEIMFAFQIFSTTLYGFYIGAADAVICGF

LMLIKAQFLIVKRELETLVERAQRAGNPDRGDFGGGINRIEMLDDGTQVFVEKCAN

ECVYHHQELIALCEHAEEDFCYLMLLQFISSLLIVCFQLFQLSTLSPGTFEFFSMACF

LLFILFQLLCYCWHGNEVQFVSGELSRYAFSINWIIMRESPKKTLLLLMMRAQRPC

YFTAGKFSLLSLQTFMTVVRGAGSYFMFLKQMNT 

>TcasOR71PSE 

MAELKYFKGIVLILKWSLLYPLVKSWPKKCLYYVWALLYVLSFILTFVQCSMYLY

KTPFNLIEEAMIIMNTADXIYFSLFINFTFLYTKRTKLSRFVKDFNQKCLDQTDNKIE

KITMEKSSKLSDKFVFYWTFNCIASSLMPMIASLLGGNKNLPMVVWYPYDPNKTP

YFHLTYIWEIFCISNLGLIYAVLDLVFPCIAIVLGQQFKILASNFKNNVYRALVDSEV

SEKIVQTFSKNLHNDSFNEEIFEIMNSAKFKKNNARYLRKNVKHHQQLLQYCADVS

DILSIFLMGKVSAAIFNTLFMAFSLITNADIVGTLYESPWYMCDVHFQRTFHIVQMR

ASKIVNVKAGNYFTMSASSYITFMXNRSGSYIALLKELTDRGK 

>TcasOR72 

MAKLEYLTGATFTLKCAVLYPIDSNNPKIKKILYAVWAIFFILTFVTGFIQCFVFVCI

NPFDLVQEAMIIMSLVFYSTTFFYFIVFYKNWQNMVALVTNINKNFHRATDNVIEKI

SMDQASELSDKLAYVWTSSLAVGSVVPVVLAIATGNLEMPMPAWFPYDYNKSPV

FEITYLWQVFCLITLAIIYGASDMFFPCITIIIGQQFKILASNFKNNFYTSLIKLGAEESI

VQNFSKDIKTHEFRSFYIKYGNIFKILNNAKFQTLNRAFLKRNIKHHKLLLRFCEDL

NKILNTFLLIRVSAIVFNLIFIGFNIIINADFLWTLYECPWYLCDVTYQKMLILVQMR

VKRMVSTKAGNFFTMIAPSFIAFQRAVFSYITLLKEVTDLGKD 

>TcasOR76 

MMESTVTRLKRMYLWPTASVTSRKPAFFLITFSCFLLYGSVMHLIVNDISMEEVHVI

ETTAGQFGVLYYLTLFTIYRKGILEIYADLSNFTKFGKPYNFDKRNKQLNQWSRWF

SVVLYFFVISVFAWPGIFTQSCEDLNVALNKTEVCGVVSPVWLPFRFDYKPMKQFV

YFWQSFCCLYSNGGAGTISFAMSETIEHLILRVEDLKILFPKIVAERSPEVRRKMLAK

WVDYHLWLLSIGKLMNDTYRYSFSVIVLCAGTLFGCIGYTVMKNASTNFNSSFIFF

GWMESVFVICVCGQRLMDAFHSVGTTVYNSEWCDTDVDFQKGVILITIRAQKPVRI

YAGPFSYVSHLLILTVFQTSYSYINLLNASS 

>TcasOR77 

MKYILMKKTIAFLSVTGFWPKTKESTKTRAFCILFSSSFLLFGSLGYLIVYRKFGSDD

IDSIETATSHFGVLYFMFFWILKRDGLVHIVNLLSDFSKFGEPRFFNDRNRQLDYLL

QYCIFVLSVATGGVFLCPIIFVKNCEMVKQEKNLTKVCGLVSNVWAPFDYSEYPM

KRVVSLWESYCCFINFGCGGIMSFTMIKTMEHLHIRVEQLKDMFPDVVNEKNLAV

RKQKLEKWVKYHLHLYDIGELMNNTYRYCLSVIVLCVGILFGCIGISTMQPGSSHN

SLFLFMGWFQSICILCMVGQRLLDVFLSVGVMAYDSAWYEKDVDFQKAVLMIMIR

ARRPVLIYAGPFTNLSHLLILGVLQTSYSYINLLNAK 

>TcasOR78 

MGHAIMTEILTYLTLMGFWPRSPKSSKASAFLIILSTSFLFFGILFYLIVNRQFGSSEID

SIETITSQFGVLYYLILFTWKRNDIVEIVELLSDFSKFGKPPFFDQRSTRLNYRLSCIV



LILIVANIVVAALPVIYIDSCHKANEQLNLTKTCGLIAPVWLPFDYNEYPRKHLVFA

WEVYCCVMNYVGSGIGALTMVGTMEHVIIRIEQLKYIFPKILDQPNPRIREQMLKN

WVRYHLALFEIGRLMNDAYKWSLSVIVLCVGALFACIGISMLQSTASQINSICLFFG

WFPSIAFLCMWGQRLLDSSLSVGTAVYSSRWYDMDVAFQKSVLMILIRSQKPIRIS

VGPFTHLSMLLLLGVFQSAYSYINLLNATS 

>TcasOR79 

MGHVIMNEILTYVTLLGLWPRSRKSTKTISYLIILSSSFLFFGSLLYLVVHRKFGSNEI

DSIETVTSQFAVLYYMTFFTLKREGTVRIIDQMSDFSKFGKPPLFDQHNKRLNYLLS

YFVICLFVAIVGVVALPAIYTGSCHKANEQLNLTKTCGLVAPVWLPFDYNGYPLKF

LVFAWEGYCCIITYACSGISSLVLVGTMEHLIIRIEQLKLMFPEILNEANRHIREQKL

KNWVQYHLALFGIGKLMTATYTYCLSVIVLCVGILFGCIGVSTMQSASSNNSVFLF

LGWFQSLIVLSVCGQRLIDTCLSVGIAVYNSRWYDMDVSFQKSVHMILIRSQKPILI

YTGPFSYLSHLLILSVLQTAYSYINLLSARG 

>TcasOR80 

MGHVIMNEILTYLTFLGLWPRSRKSTKTVAYLIISSTSFLFFGSLFYLIAHRKFGSNEI

DSIETVTSQFGILYYWVLFTLKREGTVEIVERLSDFSKFGKPRFFDQRNRRLNYLLS

YFVLVLMVAIGGVVALPVVYIDSCHKANERLNLTKTCGLIAPVWLPFDYNEYPRK

NFVFAWEVYCCIMTYACCGIAALVLVGTMEHLIIRFEQLKLMFPEILDEPDRHTRQ

QKLKNWIEYHLTLFDIGKLMTSNYTYCLSVIVLCVGILFGCIGVSTMQSASSHNSVF

LFFGWFQSIGVLCIWGQRLLDTCLSVGIAVYSSRWYDMDVSFQKSVLMILIRSQKPI

LIYAGPFSYLSHLLILSVFQTAYSYINLLGAKG 

>TcasOR105 

MKPALKLANVLGLDPLRNDNYTQLKKMFCALCIVSLFVSAYLEFFSNFTTFETYET

APESLIPHFQTMFKMYSLIFSRTEIVELIQMAEQFYKFSQCDERKKLTKLYKRVDLFF

YVYASLVAAACVLFAIVTLIFKPGKPIFLCYGGLHGLESPEFEIYLVVDLIGIVIISVT

VPAFDGLFFYFALYIYTEFKLLKIAFKTMSGQELREAVKHHDFLLKYIKKLNSVYSP

IFLYQFFCNLLAICFCLFMLSRSGIPPEMVSFSKYFLCLLAFLVQSYTFCSIGDLITELS

EDVSNAIFYTDWLDDEAYENKTARLIIMSRAQNPVMLTIGKFANMNLRTFILIVRN

AYSFLAFVNHALN 

>TcasOR106 

MESALKLIDIIGLHPLKSDKYSTMRKTISFLSLVVILISAQLEFLSHLSVFEVYNSGPH

STIPPLQSLLKMATLHFYKNELIDLMEKSKSFWKLDKFGDLYKQELSKLHRLVTIIV

YIYIALLTATCVQLAVLTLIFRRGKPIFLCYGGLYGLESPHYEIYSILDAIGIGVISIAV

SGYDAMFFFFALDIYTEFKMIKSAFKRHSDQTVSSYNKQFIEAVKHHDFLLQYINQ

VNDIFSPMFLFQFFSGLLGICFSLFMISRSGLQDINTLSIYSAGLLGFTAQSYTFCLVG

EVISELSEDISNEIFYTDWLDDEVYRNKTAILIVMNRAQESPKLTIGKFADMNLRTFI

MIVRNAYSFLAFINNALD 

>TcasOR107 

MENPLKLLHIIGLDPRQSDKYSTIKKVISFLIVLAVLLSALIEFFLHHNESQVYDTAPQ

STVPNLQALLKMFALIIYKKELIDLFTKGNHFWKLDKFGDCHKQKLTKLHKYVDLF

FYVYAVIITGAFLQLALLILIFEPGKPIFLCYGGLYGLESPQFEFYAVLDFLAIGVIAIS

VTAYDSIFFYFALYIYTEFKMIKIAFKRENCAQFIEAVKHHDFLLQYISKVNEVFSVI

FLTQFFSGLLGICFNLFMISTQGTRDMKSFSTYFVGLVGYTAQSFTFCLIGELISELSE

DISNEIFYTDWLDDEVYRNTTARLIVMNRAQESPKLTIGKFADMNLRTFIIILRNAYS



FLAFINEVLD 

>TcasOR108 

MGSILLLNSVLKKMEKALKLVNILGLDPRKNDTFSKFRSIFCFTILISASFSSHLEFFL

NFKGLETCERAAESIIPQYQTMCKMATFLLYKTEMLDLIKKSERFWKLDRFGDLQA

KNLHSTYPIFQIFFYVYVVILFLTCAMFALVNWIFDTGKPISLCYGESEGLETPWVEF

YIVLQSVEVTIIFLGITGYDMVFLYYAGSVCIQFQMLKMAFAERKMNERQFLKAVK

HHEFLLQYVEQLGDIYSMWFLLQYFSSLFGICFGLFLISKEGLPTEPERLSKYFPYIFS

FTMQSFTFCMTGTMLSDWSSEISDEIFHSDWSDDQVYKNKTARLIVMNRAQRPAKI

SIGKFLDLNLRSFILLMRSVFSFLAFVNNILNRIN 

>TcasOR109 

MGKVKFTEPLEFLNVVGLNPENCSNFSLFRRVISLGFFLVVITLGLLELLLHFEGLET

CSRASEAMIVQYQLFIKIAVLLKHRKNLVVLMQKTRKFWPLDKFGQDAKIERPHKL

LKAFFFAYKLIMILMALQYILRKFVSKNGKPLAIAFGESKGLSPKVDHLYFVLHSTS

TFVVLHAVTGFDRLFFFLIGHVLTELKLVKKSYRLTQNRREKFLETVQHHAFALEF

VRKLNRIYSQVLLNQHLSCLFGICFGLFLVSKDGIPPDLGHVTKYVPYVISFITQTFT

FCFIGSLLITWSLQVPDAIFYNDWGKNQAYKYKTDKIIAMIRGQRAAKLTLGGFGD

LDLESFNLVVKNAFSFFTFVNAMNQK 

>TcasOR110 

MDKVEFSDPLFFLNVIGMHPFKADKFSKFRLAFSIAVYFAVIFSGVLELIVNSQGLET

YARASDTLIPQCQLVCKIFVLAKYKKQIARLLNGSQRFWDLGQFGARYGNSFGKT

HKYLKSFFLLYKVMLTFTCLQFLAVKIIFKIPKPIAISFGETKGLEPLYDHLYLVLHA

MITLVTINLVNGFDGLFFYFIGHVLTELKMVKVAFGDSPIETNWSEEKRFKFAVRH

HRFVLDFIEQFNIVYCTMLLVQHLTCLFGICFGVFLMTKDGVPPDLDRASKYLPYIV

TFIFQTFTFCFAGNLLLSWSLEIPNEIFYHDWAKKTTYENKLAKIISMKRGQRAARL

TLGGFANLDLDSFRMVLKNALSFFTFVNAMMNKKAVTSV 

>TcasOR167 

MAKTGDIFPVRDPVKRCLFIPKLLLESTNFWPEKRNFLTKFANWVMLIICVLIESGQI

AFVVVNIKDITKIASAMSTVSTTFQAITKLTVLYIYNDKLRLILKSVWYEFWPSYTA

GREINTKLETYNKIVIVSFLTILISGICFAFGFLSSPLISGERILPFETVYPFDWTKSPYY

EIIYVTEWMTNIAFILIGICGHDFLFMGLCSNVVGQFTLLRELFGYLGTKNVAQIIKK

LGHDTNIEPNRQLLRICIIHHVRVTEICKEIAEIFSFSCFIQLLSSVTALCVGALIMTFA

DIDAALFTVSSAYIVGHLLQLFLYATLGNEVIYYASRLPNAIFHSHWYNIDLEVKKD

ILFVLQRAQKEVKISAMGVSVLDYQTFIQVLRLSFSFYTMLSKVTDH 

>TcasOR168PSE 

AATKLIVLYIYNDKLRLILKSVWYEFWPSYTAGREINTKLETYNKIVIVSFLTILISGI

CFAFGFLSSPLISGERILPFETVYPFDWTKSPYYEIIYVTEWMTNIAFILIGICGHDFLF

MGLCSNVVGQFTLLRELFGYLGTKNVAQIIKKLGHDTNIESNRQLLRICIIHHVRVT

EICKKIAEIFSFSCFIQLLSSVTALCVGALIMTFADIDAALFTVSSAYIIGHLLQLFLYA

TLGNEVIYYASRLPNAIFXSHWYNIDLEVKKDILFVLQRAQKEVKISAMGVSVLDY

QTFIVLRLSFSFYTMLSKVTDH 

>TcasOR169PSE 

AVTKLAVLYIYNDKLRLILKSVCYKFPSYTAGREINTKLETYNKIVIVSFLTILISGIC

FAFGFLSSPLISGERILPFETVYPFDWTKSPYYEIIYVTEWMTNIAFILIGICGHDFLFM

GLCSNVVGQFTLLRELFGYLGTKNVAQIIKKLGHDTKIEPNRQLLRICIIHHVRVTEI



CKEIAEIFSFSCFIQLLSSVTALCVGALIMTFADIDAALFTVSSAYIIGHLLQLFLYATL

GNEVIYYASRLPNAIFHSHWYNIDLEVKKDILFVLQRAQKDVKISAMGVSVLDYQT

FIQVLRLSFSFYTMLSKVTDH 

>TcasOR170PSE 

TVTKLAVLYIYNDKLRLILKSVWYEFWPSYTAGREINTKLETYNKIVIVSFLTILISGI

CFAFGFLSSPLISGERILPFETVYPFDWTKSPYYKIIYVTEITNIAFILIGICGHDFLFMG

FCSNAVDQFTLLREHFGYLGTKNVDQIIKKLGHDTNIEPNRQLLRIFIIHHVRVTEIC

KEIAEIFSFSCFVQLLSSVTALSVDALIMTFXADIDAALFTVSSAYIFGHLLQLLLXHS

HWYNIDLEVKKDIXFVLRAQKDVEILAMGVSVLDYQTFIQVLRLSFSFYTMLSKVT

DH 

>TcasOR276 

MTMQFIVKRATRGIFHDLRVLKFISSDIFDIKIMKLCLFITFLIHLTACAITIHAFMFN

NFSRREFISCAPVLFGCFYGLLGLGTILFKPSMTRTLMLELKAWDITAADDAVSSRI

KFEINVITVFCLVNYLLALVASFFYYMSFYGDEEIFYLIRFLEDHCPNHKRVLIKLYK

ISFVLLGYVMVVHACQVLYATQHVRFQLILCAHFMANVTKQAKNIKDEHLPDDNN

YQNMIRERLKFCIIRHQEIRRFYFDKLEEMGNLIGGFALLGCFLGISFAMHMLTSEFL

RYHFARTVSSIIAGVTTFATVIAAGQSVETEVDISTRVVKEVKWYTFNESNKRSYM

LMLLNSMQTYKIKFSENYSINYELGLSIVRGVFSIVSVVVQLDY 

>TcasOR277 

MDQVLEKFPENDWLRGVKFISSDIFQRKLVKAVLFMVLLVHLTASVITIRAILIKDIT

AKEFTFYGPVFFGCFYGMLAIYIILFEKNFIANLSGELKMWSFRSAGAEITRQIRFES

RVVTIYAIINFVMVVIASCLHITPLESDYETFYMIRFFEDKIPDYANVCKTSYRSTFLV

MGYVMMVHVYQIIYATQHGKFQIMLYLEYVKRVTQFNEKIGEKCLFYNESFQKM

VARKLKNCVIRHNEFLKYHRKNTREMSHWIVAFSLCGCLLGISVFFYILSGVIYREQ

YFRVAVLLTTAASTFVAFIVAGQSLESRVDNGYSVVSRIEWYNFSETNKKTYFLLL

VMLMQPWKIKFSDKYSINYELGLSIVRGIYSIISVMVNIRFDS 

>TcasOR278 

MNQPQESFLKNDYLKVLKLISSDVFEPRLVRAILFVVFAVQLTASIITVRALLIKELT

AKEFVLYGPVFFGCFYGMLAIYIIIFQSSFITNMSQELEMWSYSSGGEEINRRVKFQS

RVITIYALVNFLLAIVASYLYFSPLDSDNETFYMVRFIEEKIPDYAKICKIAYRTTFLA

MGYVMIVHSYQVIYASQHVRFQIIFFTEYVKKVVEFDEKISEECLFYNERFQTIVGK

RLQNCVIRHIQFLKFDRIKIKEMSNLIAAFSLCGCLLGISISFYVLSGIFYREHFLRVAL

ISVTAVSTFFALILAGQSMESKANSAHIIMNNIKWYNFNQSNKKAYLLLLMMSMKQ

YKIKFSENYSINYELGLTIVRGIYSIISVMANMHFDN 

>TcasOR280PSE 

MDYSEKSLMQXRDCLKLLKVISSDIFQPKLVKLILLIVFGVHLIVDLLTLRALLVNE

LDFKEFVFYGPVFFGSFYGMMALLTLVLKDDFISNLKQEFRLWPLDCAGDEIYSQI

KFENKIIKIFVVFNCIVTFIGSYLYFLPLDSDNETFYAVRFIEENYPDHRNLLHGLYRS

TFLIFGYAMTVHVYQVIYNSQHLRYQIIIFTEYVASIGNPDKRKENELFYDKGFQKV

VYERLKFCIMRHQEFLVISNKKVGDMRVFIVGYSLCGCLLGISLTFYIFSGKFYREH

FPRVAVACVGAVATFWAVITAGQAIESEYDSALSTLLGKIEWYYFNDSNKKNYLV

MLINLMQPWKIKFSEEYAVNYELGLGIVRAIYSIVSVVASMHFEV 

>AglaOR2 

MKQNYDFYGYFTSNIMIYKIVGFWRPDEDMKFKKLYNCYTAFCTLAWMAFLLSEI



IYITNNRKNVQEITAALYVTGTFTIDFIQMIFTYKNMNHLKILMKEMNRTLFQVKCR

EHYRIAENTKRTYNVLFKSCLYLALLTAVFVMIVPLVGKERATSIKGWFPYDWTKP

LYFALTYIFQNLVFIWNALICSNFATFTSALLMQVGLQCDLLCCTLDSLDDFYTEDD

VLYEISLENKKKLRKDEERFSEAMTKNLVVCIEHHRQIMRVTKNIEQICGTSIFILFIG

GTLILCSSLFQLSVVKVGSVESVMLLLYLICMIVDQLCYSWFGNEVICKSSLILQSAY

KTPWVDCNIKFRKILLQFMTQTCQPISILTGGLFTMSVQVFVSIMRTAYSYFTLLKNI

Q 

>AglaOR3 

MQQNYDFSSYFRPSIIMLKLFGFWRPDRNMKFKGIYNCYTCLCSSIWVAFLLSQIIYI

INNRNDVQEITAALSVTVTFTVDLIVMMFTYKNMNCLKILIKEMNRPLFQVKCQKH

YHIAKNTERMYKLMFKSCLYLATLTDVFVMVVPLMGKEKMSSVKGWFPYDYTKP

LYFILSYIFQKLVFIWNTFISFNIGMIILALLIQVGLQCDLLCCTLDSLDDFYTEGNVL

YEISLEDKLKLTKDREIFSKEMIKNLVICIKHHRQILRVVKDVERISGTGLFILFVGGG

LILCSSLFPLSIVEIGSIEFIMLLFYLICMLVEQFCYCWFGNEIIFKSSLILQSAFNTPWI

GCNVKFQKILLVFMMNTKPMSILTGGLFTMSVPVFVSILRTAYSYFTLLQNIQ 

>AglaOR4 

MQQNYDFSSYFRPSIIMLKIFGFWRPERNMKFKGIYNCYTALCSLIWMAFLLSQIIYI

INNWNDVQEVTAALSVTVTFTIILIQMMFFYKNTNYLKILIKEMNRPLFQVKCQKH

YHIAKNTERMYKLMFKSCLYLSVLTDVLVTVVPLMGKEKKSSIKGWFPYDYTKPL

YFILTYIFQNLVFIWNTFVNLSIFMIILALLIQVGLQCDLLCCTLDSLDDFCTKDNVL

YEIGLEDKLKLRKDRERFSEEMTKNLVICVELHRQVIRVIKDVERINGTGIFILFVGG

GLILCSSLFSVSVVKIGSLEFIMLLFYLICMLIEQFFYCWFGNEIIFKSSLILQSAFNTP

WVSCNVKFQKILLVFMLKTSKPISILTGGLFTMSVPVFVSILRTTYSYFTLLKNIQ 

>AglaOR5INT 

MQQNYDFSSYFRPSIIILKILGFWRPERNMKFKGIYNCYTALCSLIWVQFLLSQIIYII

NNRNDVQEVTAVLSVTVTFTINLIQMMFFYKNTNYLKILIKEMNRPLFQVKCQKHY

HIAKNTERMYKLMFKSCLYLAILTDALVTVVPLMGKEKKSSIKGWFPYDYTKPLY

FILTYIFQKLVFIWNTFICLNTAMTIIGLLTQFGLQCDLLCCTLDSLDDFYTEGNVLY

EISLEDKLKLTKDRERFSIEMTKNLVICVEHHRQIIRVVKDVERISGTGLFILFVGGG

LILCSSLFPLSVSSLILQSAFNTPWIGCNVKFQKIMLLYMMKTSKPMSILTGGLFTMS

VPVFVSTLRTAYSYFTLLQNIQ 

>AglaOR6 

MKKNKTFDYSQLMAHIFKIYKILGFWRPDPDMKHKNLYHCYTAFWLSLSITFMSS

QVIYMYNNRKSLKEVLAALYITLTFVSILARQLTTYKAMNELKEIIKQLNRPLFQVK

CQKHYEIAEETNRNQRLLYNICLFLGVSTDIFAALFPLFSKEKVILAKAWFPYDWTK

PFNYFMTYIFQNAVLIWHTFVCYSIDIFTFILLVQIGIQCDILCYTLNHLDDFYFKDGI

LHEISLRDKLELRKDMEKFSKAMVKNLVVCVQHHREIIKLAKDIQRIKEIGIFVLFAS

GALVLCTCLFQLSMVQFGSVESMMLLFFSICMLTEQFLYCWFGSDVIYKGSLILQA

AYNTPWTDCNSKFRKILLQLTTQACCPLNILAGGLFIMSVPVFISVLQTSYSYLTLLH

SIQ 

>AglaOR30 

MEEQYAEDFFVANRWILQCAGLWSPDGQHKVLRMLYKLYSIGIFLFVNIFFTATEFI

SLYYTYGNEYDLIKNISFALTHLMGAIKVVFFYFQKHKLLAIMDTLENKEFRYDSC

TEKSFFPGLISRRYKNIGVKYTILFFILAHATLFSSYLPPTISTLMNSSRRGAEGQGLY



VLPYYSWMPFKYNTDDSFLLALGYQAIPMFSYAYSIVGMDTLFMNILNSIGFNLEM

IQGAFLTIRNRIIKQTGKSIYKSSILLDSEELKLKLCNEMKKICHHLQIIYKVCEDLEN

VHKYLTLAQMTATLFILCSCLYLVSSTPIASKQFYAEIVYMVAMGFQLTLYCWFGN

EVTLKAAELPLYIWQCDWLTADNNFKASMILTMARARKPLYLTAGNFAPLTLSTF

VSIIKGSYSFFTVLKSTNE 

>AglaOR31CTE 

MDSYAEDNFFHVRWILRCAGLWPPATKNKAVQALYRAYAVFIFLFVNVYFTATEL

VSLLYTYGNEDDLIKNLSFALTHAMGTVKAVFFYVKGDKLIELMKVLESQELRYEP

CEERNFFPGLISRKTKAAMKKYTLICFALPHLTLFASYIPPAATAILVMFEGNGTRQL

PERLPYYSWVPFGFDTGPSYLIALGYQAGPMFSYGYSISGMDALCYGLMLCIAGNL

AIIQGAFLTIRERSLKRIKGPEWAADGLYNSACLNAAMNGEMRSICRNLQTVLNSC

KDLEHLQKYVILAQVSTIQMIICSCLYLVSTVPINSKQFYAEIVYLVAMGIQPFFLCL

FGNEVTFQAKYMPDYLWQCDWLAADKKFKKSMIITMARLSKPVSLTAGNFASLTL

TTFVS 

>AglaOR32 

MLSEDISYPSNFFHVNEIILLISGLRLPNKHDSLLKKCFYYVYAIFLYGASITFFVLEIL

KLEDTVKDPTKFFSHIGLLLTHLVGILKACLLLFKYDEIQKVMDLLQDKGFRYETSD

GFQPGLMVREAKRKSFKVSVLVFSLYTLAGVLAFASAWTSIIVKVKGQQFEVNITC

YDFLPFYFHIPFPVETKSQCENVFTFMGIALCAFAWFIASEDAIFCALLNCLKTQLDV

VGEALLTIRLRTLRKIDFPPGYAGLRDDDCPELERSLYSELNGCIKHLTSLLQARDEL

EGIFTYIILAQTICSILIISSCLFVAAMVPISSPTFFSQGEYFLCILLQLWLICNFGNEITF

SSSEIIRSLYESDWFSCSLRYKKSMIMIMCRMQRPFYLSIGKFTPLTLITFMAVCRGS

FSYFAVFRSM 

>AglaOR33 

MSGMNYPKDFFYVNKILQRVTGFWLPGKEIHLILRVLFYLYITLAYSVSIFFFICEIII

VSETVKDLNKFVRQFGMLFTHVVGILKFYILVFRRKSLQKIMDMLQDKDYVYEPQ

GTFQPGLMLSKAKRLTSFVSVMVFILYNFVGMSAQISSTITLNEVVKDDHLPGNLT

CYDFLPYYFYIPFNAVTKFQCHVAFTFMNVSLDVFAWIIGTHDGFFVTLMNCLKTQ

LEIVQCAFRTIRERCEKRLDLPENYKIFVDESNPTLEKTLYDELTHCTKHLNILLQVR

DDIENVFTYVTLAQTLASLIIFASCLYVASTVSMTSPEFFAQVEYFLCVLVQLSVICF

FGNEITTASAQTGVSLYECDWFSSSLRFKRSMILTMSRIQRPVYVSIGKFSPLTLATL

VAVCRGSFSYFTLFKSVQ 

>AglaOR35 

MKQHSSYPKNFFETNEILSYLTGLWLCKSNNISKWKKYLQIIWILIEYTVGTIFLILQ

FLILSETSKDINKFFSHIGLLFSNALGTVKIAFIILRRNKFKKFMDILHDENYQYESLD

EFKPSLIFLKEKRFSKVISISVLCTFTLVGVSAHASAVRVIRKEINGTIFEGDYNCQDF

VPYYFLIPFEVDTTTKCEYVLFFMDISVCAFAWLVGCYDGFIAALLNCVKTHLVILK

GAIRTIRKRVMRRLDLDENLEIFHDEHLPLFEEELYKEFKHLVMHLNIILNVTEEIEK

MFNLMILAQTLSSLFNIASCLFTAAKEPVGSVMFFATLTYFLSMLIEFALVCWFGSEI

TTASEELMFALYDIDWFSASHRFKKSLLLTMSRMQRPIYLSIGKFFPLTLKATVSVC

KASFSYYTVFRRVED 

>AglaOR38 

MEDNIHMKFAKILMIILGIWPVKLTGWKLILYNAYFYASYVYYIMYDISQGAIIFVA

RGTFLQTVGNLGVTIVYIINIYKVFICRSTSVKKILQEIEAKERLILENDDDTIKKIYY



DHVQSSMLAMKYYVSLGSVGISLYFIAPIVRNLVEEDDHKYLIFTSWFPFDSDKHY

AVAYLIQFFGGFYGYAYIVYCGSFFFCMLKYCVGQIKILQHIFRNLRQYTVKYSRN

NDLDEKCSEEIFVKLCIREHQYIISLVKRLDDCIKTLMLLEFQISSFQLSLVVYQILQS

SGWTIERTAVLSYLVTLCSQLFIFYWNAHEIIIESTELAQAVFENEWYTFDRNIQNLL

IFVILRAQKPVGISIGPIYKVKMDALIGIFKAIYSYVAVIQK 

>AglaOR39NTE 

RTAVLSYLVTLCSQLFIFYWNAHEIIIESTEMAQAVFESEWYTFDRKVQNLLNFVIL

RAQKPVGISIGPIYKVKMDALIGIFKAIYSYVAVIQK 

>AglaOR40 

MGFLPQVLHFKVAMYFSVCIGLWPLITTKNKTVRKLYEIMSKLHYIYFNLFCFTQL

VQLVVLLMEDQVNYTEVVNNLCILFIYFNSALRCKSIKGKAIRNVIKDVGKSEKKL

WESMDENLKKIYNENVKRNNLFCKIFAGNTLLTNVGYAIWPLFMEKQTVEINNTT

MEVKYLPISAWMPFDVQKHYVSAYLLLLFNCNYLCTMFFISTEALAFGLMTYPLG

QIHMLNHILRNFRKYKDSLQRSMNLKEEAASETQLRECIVKHQDIIKYVDIFNAEM

KHTYLLDFLQCSLQLTCVLYRFMTQRNLVLILINLQFILVMLIRLFITYWTANEVTL

QSLAVSDELYSMEWLDETQKVKKMILFMIMRGQRPLILFIGIFKAMSLEVFVTIIKV

TYSYISLFYRHN 

>AglaOR41NI 

DIFAFSLIIFGVGQIKILKLILSNFQEFAMNIKDQLHCSQEEASYITLRECILKHQEIIEY

IKEYNLVMKNIMVLDFLLSSVELASGVLTLLVVLKATYSYITVIY 

>AglaOR42 

MIFPKNEHLKITIYISAVLGVWPFIFEDNPVLRKIYDVYSKCIFCYYLLYVLTAIIQLFI

IVTDEVLDVDEIVANLCITLLNFVAILRVNAIKTERVKNIIQNVFKLEEKMMNSGND

EIIEIYNRHARQNQTCNKIFLVNVYLVAILYFIHPLYVEDTIKYYPNRNETVVIKALP

LSTWYPFDQQKHYVLTYIWEQIDAFMATTFIASSDIFAFSLIIFGVGQIKILKLILSNF

QEFAMNIKDQLHCSQEEASYITLRECILKHQEIIEYINEYNLIMKNIMVLDFLLSSVE

LASGVLTLLVTEMTLPNTIYSSQLAFSLFLRVLVYYWYANEIMVHGSEIGMALCNS

NWYEESERVQKMMVIMLMRCNRELYLEIGPFAAMTLRTFLGVLKATY 

>AglaOR56 

MYKAEREEPFYTSLNYLSRMRQIPVSMKKSYMRKFITLFLMSKVVGLFCTAIGPILH

LIISIMRNSGTNVTEDISIIFGASGGGIVSLLFTLKYKNWSNFFKDLVDTRQYTRPRNL

QARATRLNHLGKICFFCAWWVTITYAIAAWFSSKGCQDTNDPGKFGEICPTFIPIWL

PFGTNDVAAGTVVFVLQTFFVGCLIAQSFLAECFVMYESTEIFICHISELKSQLKETL

DAPFSVETRDKLRLCVDYHVYILNLGYRLSSLIKYTAGHMSLLSALVCGCVANQM

LNTKPMGSLFFLAAWLFALFCFCHSGQRIKDKTLSIADAIWNTKWYKADVKTLKD

VQFILLRCQKPICFEALPMGVTDYAFYFMMIKTGYSFFALFRQSL 

>AglaOR57CTE 

MYKIEKNGAFSNSLNYLKMTYQIPVSMDKSYLKKFVAIYLLSKVVSFFFTTIGPLLF

LIVIIVTHSETDISEAASIIIAGTAAFLVNVLFTLKYKHWSNIFKDLEDLKKFGKPASY

QKTVNFLNRLGHISIFGSSMVIFIYGLVAWYNTKFNKEFKEDFNQISPVVVPIWLPFG

ANNLTAGTIIFTMQFIFSGILTCQTYLIQSFIIYESTEILICYISHLNDNFKETFGASSRV

EMRNRLRFCIGYHVHILKLGYRLRSLVKYTVGHVSLLSALVCGCMANQMLTTKPI

GSFILLIAWLIAVFSYCHAGQRIKDKSMSIGNALYESKWYNADNETMKDVQFILMR

CQKPICYEAIPLGIIDYPFYFM 



>AglaOR58 

MYKIEKNGAFSYSLNYLKMTYQIPLSMDKSYLKKFVAIYLLSKVVSFFFTIIGPLLFL

IVIIGTHSETDISEATSIALGGTAAFLVNVLFTLKYKQWSDFFKDLEDLKKFGKPASY

QKTVNFLNRFGYISIFGSFMVIIIYGLTAWYNTKLIKEINEDFDQISPVLVPIWLPFGA

NNLTAGTIIFTMQIIFTGLLTGQPLLIQSFIIYESTEILICYINHLNDNFKKTFEASSRVE

MRNRLRFCIGYHVHLLKLGYRLSSLVKYTVGHMSLLSALVCGCMANQMLTTKPIG

SFTFLIAWLIAVFSYCHAGQRIKDKTISIGDALYESKWYNADNETMKDVQFILMRC

RKPICYEAIPLGITDYPFYFMMIKTGYSYFTLLNQST 

>AglaOR59 

MYQVQRNKPFYWTIKALHIVMAIPVSFEKSYLRRFYIKNVVVRFGAFACLAILPSC

HLISSIKEHNGADISEDISMILGGVGTVVTNTLLAFKYDLWSTFFMDLENCGHLFGE

PSTLKKRKKELNIYSLTYTIYTYFGQFVYGLEAALKWSDCKKLNEEKGLKEICGAF

FPLKLPLDVTSPLGSAAIFALQFSFTIFSIPSGGVICFMVLEVTEVVICYYKELKSNFE

RVFDVPDEEKRKERLRFCIRYHKHMLGLTRRLQKMVKYTAGHLSLISAIVFGTLGN

QAFKSKPLGAMIFLVGYIIALFSLCRAGQRLMDETQAVSDAAYNSKWYDADPKIM

KNIVLIIARAQEPEMLDALPLGSFCYPLFLLIVKTSYTYLTLLQQTT 

>AglaOR60 

MYEISKEKSFYSSLTILRYTYAIPSATEKSGLTWFRFIFIVIRLASLLNFVILPCLHLIST

VRAKTGVDISEDLSTMFGAFGFITNAVTFLILYEKWSQFFIDVEDCNRFEIPEGIEER

KKKLNLYSLLYALYAICGVLIYGVIASSETSYCKRMNEEHGLSETCGMFTPIVLPFD

GSNVYIRSIIFGIQMLLGMFTLPSTALISFLLYEGVETLILHITQLKKSFIEVFDVASNA

ERKKRLRFCVYYHINILSLCQRLSTLGKYTSGFLCMACALVFGCIGNLILKSKPIAGI

SYLLEYVFALFLLCHGGQRLLDETLSVADVIYDTKWYDGDVQIMRDIRFILARSQIP

VMIGALPLGCMNYALFLMIMKTSYSYLTLLTQNT 

>AglaOR71 

MFKGISKKVLNTSDSIKICVWFPKLLLNSVCMWPGQINDILQGFAFWSIMAVCTFV

EYGLYNFIANNFENFNESFTAISFFSTTLQVIVKGSVFYYYLNTAKRISDVILYKFWP

SNLLGKEVESSLKRYYQILLIGMMSIYFNGSFFSIVFILTPLFKETRQTPYKTVYPFEY

SDGPKFEIMYLVQSFTNFYVVLGVVIGVDTLFMAVCCNITAQYRLLKNAFLKLGTD

EVKELNSKLSTLCAESDTSERNTTEEKKFLIRCIKHHQTIEDVETVYSVIGFFQLGFSI

VSICLSSFVLTTKNLEFSQLVNITIFLSGNIVQLFCYCSVATEVNFEMDNLSQYIFSSY

WYQADFVNFKRDILFVIKKSQEVQKITALKLFPLNYNTFIQVLRVSFSFYTLLSNITV

K 

>AglaOR72 

MFEGIPKRILNTSDCAKICLWFPKLLLNLVWLWPDQMNDILQGFAFWSVMGICTFT

EYGLYSFISNNFKNFNESFTAITSFSTLMQVIVKESIFYYYLKTAKRILDVILYKFWPS

NLVGREVESSLNRYYHILLIGMISIYFHGSIFSIIYILIPLFKETRETPYKTVYPFEYSSS

PKFEIMYLVQSFTNFYVVLGVVIGVDTLFMAACYNIIAQFRLLKGVVLKLGTDEVK

EINSKLIILSSESDNIGRNVTEEKEFLIRCIKHHQTTEDIETVYSVIGLFQLGFSIIAICM

SSFVVTTEEIEYVQLVNISIFISGHIVQLFCYCSVANEIGLEMDNLSQHIFSSYWYQTD

FVNIKQDILVIMKKSQEVKRITALKLVPLNYDTFIQVLRISFSFHTLLSNITVK 

>AglaOR80CTE 

MNSYYNVVLYCTGVHPSYSVGNFRVIANLSVTVCGTILVLMNIYKETKLEGVESLS

LLLIVLIKYLTLVFGRRLLKKITYATENFWEVNITDEGIEFFKQHLDRVDKFHKFLSF



TGMVAYAAKPLMQNNKSSILGCYVPPAIPYPVFFIFELYFLGFVSSTFISFNILICSLII

SVVIQFRLLNSKIRTINFLGIETKHDMDICFRKLKHRIKYHQFLIRYVQDLNKLLSTP

VAILIVFSVSLVCLNMYNLSVNKSSIVNSYKVMITVSSVIAEFFSVYGFPAQLMMDE

SAATADTIYYECNWYLPKVRPLRKDFLMIIMRSQKNVCIKAGNYHVVSSQTILL 

>AglaOR81CTE 

MISNFCNISLYCTGVHPRHPFGIIRIILNVLVVSCGTVLVLLKIFKENDMQGVESLSIF

FLVITKYLTLIFGRRLVQQILKATENFWPIDITDDQTIFFKKHLDRVQNFHLFVMYTG

MLTFAVKPFVLTDASSMFGCYVPPQIPYPLFYIFEFYLLSFLSLGFVSFNVMICTLIM

SVVTQFRFLNYKIKAINFSDIENDHDLETCFSKLKDRVRYHQYLIGYVQELNKLLST

SLALMMIFSVSLMCMDMYILSVHKGTIVDHCKVILTSSAVISEFFSVYGLPAQLMM

DESAATADTIYYECNWYLPKVRPLQKDFLMVIMRSQKSVSIRAGNYYVVSNQTIL

M 

>AglaOR82CTE 

MKDSYFYKHFMFLGIHPDKQFNKCRFIFDVITITCIFILALIKLFQDKNLINVELVSSV

FLAAIKYLTLVNWRKMTRQFEYTIEEFWKIVVADNQITFLLRHLKAVETFYRYVFIF

GPFVFMAKPLVTQDSSIFNCYVPPVIPFPLFYILECYLVFLGSSAFIALNLFACSLIVL

VAVQFRLLNLKIKYLNLEDIENSQDFNRFVRELKCIVNYQQFLMRYVKDLNKLFCV

PVAFLMIISVIILCSNMYILSTNQGTVVDRSRIMVTSSCVIVEYFLVYGLPAQLLMDE 

>AglaOR83PSE 

MISSYCYKYFLFLGVHPQQPFSKCRVFFNILITTFFFLMACLKCYQDKNLDYVESLN

SFVLASIKYLGMVLSRIIQQILQRMEDFWKVNVADDKIMLLMQYLKRIETSFNCLLI

FGIFIFALKPFIVKGSSIFNCYTAYDSISFVLYFEFYYLLLAAISFISFSNFTCALITLVV

VQFRLLNLKIGSINLNAENTDGLDEFIRDLKTIVEYQQFLIRYVKDLNKLLSVPTALL

MVSSVTEMCINMYILSLNGDIIDKTRIILVSLCILMEYSLVYGLPAQLLMDELAATA

DMIYHECEWYLPILRPLRNDFLIIIARSQKSVRLRAGNYHVINNQTILLMIKTAYSFY

TFLHNIVQRANN 

>AglaOR84 

MISSYCYKYFLFIGVHPQQPFSKCRFIFNITIIIFFFLMACVKCYQDKNLYFAEILNSFF

FVTIKYLGMVLGRNKIQQILQSMEHFWKVNVADDKIKYLMQHLKRIERSLSCLHIF

GVLIYAGKPFIAKGSSIFNCYVPSIIPFPLFYVFEFYYLLLASTSYICFSSFTCALIILVV

VQFRLLNLRIRSPDLNDVENTDGLEKFIRDLRSIVEYQQFLMRYVEVLNKLLSTPIA

LLMVSSVTELCINMYILSLNGEIINKSRAIIVSFCTLLDYTMVYGLPAQLLMSESAAT

ADMIYHECKWYLPILRPLRNDFLIIIARSQKGVRLRAANYHVINNQTILLMVKTAYS

FYTFLQNIGQRPRN 

>AglaOR85 

MENISYFKHFSFLGIHPSQPMDKLRIIFNCSLVSCICLLALLNSYFEKDLGVVDVCNG

LIIVTVKYLGLIFGRAPIKRILEAMRHFWNTDVEDDQVKYYVQYFKTIEKVYKHAIF

FGIILHVAKPFFVRGSSICNCYIPPRIPFPIFYAFEIYVIIVGAASAFCFNVFVCSMIVSV

AAQFRLVNLKIEDLNARKIENDHDLRVYKVNLKSIIKYQQFLIRFVDDLNKLLTVPI

ALLMVSSVTMICSSLYVRTTHQGSVFEEGRFFIIIFIVTAEFFLIYGLPAQLLMNESEA

TADTLYSECKWYSPQLRSLRKNFLIMMIRSQKSICIRAGHYHVINNRTILLMMKTA

YTFHTFLQEVT 

>AglaOR110 

MCKLDKSANKHKLFAKIFMKGDPLGFLAYPMHFNMRNHITLINMVKALIVLYLQT



FNIIGMVYILKDESGVYLQRYTSVILAQQIGIISLVIHIYYTKDIMLLRDVIEASFLPLN

AVGKELHQNLLRQCSLIRKLYLLVFILAIPILCNVLPLTAGREDVQFTVMFIKKHFG

VWSYLFQGLYYFCLMALGYGLASVCTVCLYLMTHLKFQFRLSSEYLKQISSDCKL

DYEDHYYQEVIKQKLRSFVQAHNKIKATSVFLEIAKWPLLVLTMASILSYTAFGYF

AVSEDIPSKFVRFGLGTVIAAIFTVILITSGQGLQDEAADLYNAACHCDWNHWNIQ

NRKTLLMIIINTSIEVKMTSFGILDLGHQILLLLLKVSYSMVLLFVNLKK 

>AglaOR111PSE 

MSAKEENARERNLLGDTFMKDDPLFFLIYPVLFNMRNHIFLINMIKGFIVLYLEVFN

VIGIVYIWKDEIETYMQRYISVLLAQQIDILVPRVFIKEHFSVWPNFFQGIYYFCLLA

LGYGIASTSNSCLYLMTHLKFQLHLLSEYLKRISSGFTPDCEDAIYQEVIKERLRSIV

QAHNNINRTAAVFLTVGKWSLIISAMSTTMSYTAFGYIAVSEDIPSKYYRCGLGVM

TAGIISFIIIRSGQQLQDASANLSSAGYQCEWVHWNVQNRKTLLMIITNTSKKVKMT

SFGL 

>AglaOR112INT 

MDDTCKISKTHKCICKMFMKEDPLHFLIKPLYFGMKKHIFVINVIKSLIILYLQIFNAI

CVVYICSDVTYLRRYISGILIQQVGISSYALMIYYARDILHLSDAVGTSFLPFNATGT

KIHQELLRQCALTRNFFPLTFILLTAVHCGLLPVVSDFAHYQFAVTFLKEHLGVWS

YFFLGLYYLCVLSAGYSIGCICCVSLYLGLHLKFQFQLLVSYLKQISLDTDANIEDGF

YQDLICKRLTSFIVAHVKIKRLSFMFLEIGKWSVLVTTVSCSFLYTSLVHFIAMSSNL

YSAACECDWADWNVQNRRILLMIIINTSKTVKMTSFGLLDLGNVIMLRMLKLTYS

LVLLFINVNK 

>AglaOR113 

MDAKEVRDTFRLLDERPMKDDPLFFLLYPLYFNMRDRILLINTAKCLNILYLQTFN

VIGLFYIFKDETGVYWKKYLSVIFIQQIGISSYLWQIYYARHFLYFSELTGKYFLPFD

ATGTKVYQRILGQCALTKKLLLAMFTGLIGTISILLPIIGNEEDIEFTVMFIKTHFNV

WSKFFLVLYYLCVVSLGHSIACSTSMILYLAMHLKFQFYLLVEYLTQISCIEPNIDD

VFHQDALHKRLRSFVRAHGKIKTTAAIFLELSKLSVLVSVILLSLLLSGLAYLVMMD

VSPSIYFKCILALSISATVGYMITKGCQDLRDESTNLYNVACQCKWFLWNVQNRKT

LLMIIANSSKEVKVADYANLDLGYEIIIAIWKITYSIVLLCLNLNK 

>AglaOR114INT 

MDAKEVRKTFRLLDERPMKDDPLFFMLYPLYFNMRDRILLINIAKCLIILYLQTFNV

IGLFYIFKDKTGVYWKKYLSVIFIQQIGISNYLWQIYYARHFLYFSELTGKFFLPFDA

TGTKSASLYNVACQCKWFLWNVQNRKTLLMIIANSSKEVKASGFGNVDLGYEIIIA

ILKITYSTVLLCLNLNK 

>AglaOR115CTE 

MDAKEVRKTFRLLDERPMKDDPLFFMLYPLYFNMRDRILLINTAKCLIILYLQTFN

VIGLFYIFKDKTGVYWKKYLSVIFIQQIGISNYLWQIYYARHFLYFSELTGKFFLPFD

ATGTKVYQRILGQCALTKKLLLAIFTGLIGTISILLPIIGNEEDIEFTVMFIKTHFNVW

SKFFLVLYYLCIASLGYSIACSSSMIIYLTMHLKFQFYLLVEYLTQISCLAPNNDDVL

QQDALHKRLRSFVHAHGKIKTTAAIFLELSKLSVLASVILLALLLSGLAYLVMMDV

TPSTYFRSILGLGTSLSVGSIITKGGQDLRDE 

>DponOR1 

MCLINFLSYPRKILLIGATWPKYHSSLGYKIRRTVTLANILSLLLCLSYNASFHMGDF

VQFSESLYMLISVVNAFLKIVLLTLNGKVFLKLIGMLETPSFKRFETLYKKIVKDFLK



TVKAVEFFYWIEVSGTVLFLSLFPIFESEALPMDFPHFNNGTFHYPFYIFEAFSLFVSA

YDNMAVDLLTVGIISIAAVQLRILNQKLVDTDKNIKNMPNYSVGNVERLTIGYLTE

CCIHYSDIEKYVKSILEVFSVIIFVQLGTSVVAICNAGMMILSVKLASIEALSLFFYIV

TMFAQLGMYCWFGNFVYVESLEVTTSCYLSHWDERRSAVRKTLFMLMERAKKPL

AIRAVKFATLSFDTFIAIIKWSYSYFALLNNSMKN 

>DponOR2a 

MNLSKFIEFPRKTLVLTGSWPQQHSSWPYLSRRIIVMTSIALLLLALVYNASFHFDD

PIKLSESLFILISVVNVFLKLIIMVVNEKVFLNLIARLETSTFIKGGILYQPIYVKFMEI

VRPVYVTYFILVCGCVTFRSSFPAFDNKKFPLDFPHFHDGYPHYVFYFFQVFSLSSV

AYDNMAIDLLVVGVVSIAAVQLQVLNSKLRDTKQNVQFLPNYSISNHETLTVGYL

KDCCIHYSDIEEYIKCLLDMFSIIILVQLGSSIVVICSSGMVLLSLKPLSIEAISLYFYLI

TMFTELGMYCWFGNFVYVESLEVINSCYLSHWEERGPAVRKTLFMLMERAKRPLE

IKAVRFFTLSFDTFIVILKWSYSYFALLRNWMAD 

>DponOR2b 

MALVGFIAFPRKVLLLTASYPQKDSSWSYKTRGFASLTISVLLLLTLVYNASFHIDN

FVALSESLFICMSVINVLLKAIMLSVNQKTLWALVGMLETSTFTRNKVMYQSIISNF

LQIVRVVDFGYFTVVFGSLLFRNLFPAFETGSLPMEFPHFNDGYFHYPFYFFQSFSLL

LVALNNMALDLLVVGAVSIAAVQLQVLNSKLRDTKKNVHVLPNYSMEDEEALTIG

YLKECCIYYSDIEGYIKCLLDMFSIIILVQLGSSIVVICSSGMVLLSLKPLSIEAISLYFY

LITMFTELGMYCWFGNFVYVESLEVINSCYLSHWEERGPAVRKTLFMLMERAKRP

LEIKAVRFFTLSFDTFIVILKWSYSYFALLRNWMAD 

>DponOR3 

MSVLGETTQIKKKWRSSIAITEKVLVITEIWPNDDTSLYRTMKVVFITIVCIVFNLTVI

DELKMLAIRQDYKTLSMHLSTFGLYIGFSVKIILFQFTKHGPLKNMLDSMDSPIFHA

YPPEMQKHQDNCIRVSNLIGKFFVYLVGGTILFYLNKPFYSSYPLPITFSHPLTTTTF

YLLLTLQCVCSFYLIMIGICFDMLVMGLANVATAQLDMLIEEITTFTPTSIETLEKEE

HRFIKRCAERHNAIISYVNSIEDVFTYIFLAQCVVSVTCICNGLFQLTHVAPVFSIHFY

YNCIFTFNVLFEIGICCWFATLMTNKGNDVADACYNYNWLHSSSATRKLLLIMLCR

SQKPLFITVGKIIQLSIGSFLSVLKTAYSYYALMQHLYDKTSQ 

>DponOR4 

MNFEELFKVPKLILNSFGLWPQTNRSLPAKIRRFLSIFLGVTMSILLLFECYILNNIDS

TFELITVSIPPISTLLKQLAFCLNGDHFLAELIFLREPALTSVPRHLENQMKRHLNLA

KYFGDRYLLMCLASAVGYNLLPLITDKPLPIPFTLLHASLYQPGIYLLEICYLLNGTA

NNCCLDYLALNCMCVIRGQICVLNGKLREARVICKEEKDLNVELVRYISACVEQH

AKIIELVELTEKVFSEIVLIQYLTSIAAICIIGFRMVTVDLVSFPFLLMAAFLLCMFCQ

LGIYCWFGNEIILQSLLTREACYEFDWINADLQVKNMLLIIMERSKRPLHLTAGKFSI

LSLDSFTSVINSAYTFFAVIQTKYSQSSSHNL 

>DponOR8 

MIKQPSYEVYATDFFSVNRWILKCAGLWPPSTPNRVVRRLYQLYTIGVFLFVNLWF

TGTEFVSLFYTYKSQYELIKNVNFFLTHFMGAVKVILWYFYGHLLRDIMNALESPQ

LHYEGYADFSPHRISHLHRAIGRRYSLLFLCLAHATLISSYIPPLIAVAEYLNQPQGG

LQKLPSRLPYFCWMPFSYDTPGKYLLAVAYQAGPMFSYAYSVVGMDALFMNILN

CIAENMVLIQGAFKTVRERSTLHYCVGALAPPCHAIREHPLVLRQMDLETKKIIKHL

QITLRACKHLEGIYHIITLSQVTATLFILCTSLYLISTASPFSKQFFAELVYMMAMLFE



LFLYCWFGNEVTLKYEQLPMHIWESQWLATDDCFKKQMIFTMLRTNRPVYFTAG

KLARLTLPTFMSILKTSYSIFALIKNFSK 

>DponOR9 

MDTLGPALTKVRLRLPSLDIPDSKGTDYPKNLYSAIDRISFLCGQAKLSKNRSWILR

FAYSLYSYTLIIIAIMFIISEIITFRKSLTELTTVLSEIGMMFTHLVGMVKFWILIHKRD

EIEQVKNKLRDVQFEYVGIDDFQPGLKMRKEKLFIIIISTFIFALYNFVGISAHISAAS

MMYKYTANGNFLGNTTCETFVPYYFYYPFDVSSPSSCHYLLFYMDLSLDIYASYIA

TFDSVFVILLNLLATQLNILGDALRTIRKRCVKRLQMKVDSSSLYDADNPLLENEM

YNELTHCTKHLYLLLEVGNDIESIFTFLTLLQTIASLLIFASCLFVAARVKPTTPIFYS

QLEYFSAVLSQLTVYCWFGNEITLASSAIPYSIYSSDWFSSSERFKKSMLLTMARLQ

RPLYVSIGKFTPLALTTLLSVIKGSFSYFTLFQSAGTD 

>DponOR10NTE 

KCVHMKFVRRTMLLLGIWPIKAQGFTKRFYETYFWITFAYYIAFNISGLTMAMLT

WSHNYLITANSMAIVIEYVSNAYKVLLLKSQTFKDLLHEIADSERNIFDSNDRDFTD

IYAKNTEKNRKIVLFYTIMGTTGISLYFITPLVSNAVTPLGFNNDTGVVNHHFIIFSW

FPFDPDRHYSAAYLIQFTGCLFGYSYIVHCGAFYLSILTFIAAKLKILQHLFVHFSKY

SRQMENAYELNEEQAQFVLLRLLIQEHSKIIDFVKRTNNCIKLYTLINFLVSSFQLSL

VAYQIFKLPPLQQVTVFSYFITLITQLILNYQAAHAISIESQNLAGSIFKGDWHSYSPK

ILRILQLVCMRAQKPLAMTLHSFANVQVNLLIKIFKALYSYICLILKT 

>DponOR11NTE 

NPPAVYHLSFARKMLLMLGIWPLNRGDWLEKLYELYFLTTFIYYIAFNISGAALAIL

TWSENYLTTASSMGIVIEYMSNAYKVAIFKSATMRGLIREINEKEQQIFESDNQKVK

RLYMKNANENRKVVLSYTVMGTVGISLYFLTPLVGNALIPLAFNNETGIQAHYFIV

FSWFPFDPNQYYWAAYLLQFIGCLIGYSYIVYCGVLYISILNFIKVRFQIIQHYFINLS

DYGEEYEQLYTVDQEMAQFLLLKVLVKEHLQIIDFVKRLNDTMQFFTLLNFLISSF

QLSLLAYQILQLPLIQQLPVLSYFTTLNTQLILTYQAAHMIVVESSNMADSLFMGN

WHTYSPRTLRTLQMICIRAQKPLAMTIGPIAQVKVTALIQIYKALYSYMCIMMKI 

>DponOR12NJ 

LIPRGNHLAFVATVCMCAGLYPANLLSANHSTAIAYRMYNNFLKLLMVLCFISSYT

QLYILLSAQELRYEEIVKNISISLLLILMLLRQMFIRYSPDVARLLSMVGSAERLYGE

TEDFAVWRIAEKERLFFKRHFFAYVAVLCAICVEYMVMPFYYQEAGAQDATGISK

PFLLSLWFPFDQHVYYWETFCLSSFFIGLLVLSQVTTDALFFCLIRHPVVQLQMLQH

YFQHFEHYSKRLEEQEEVEESVSYIRMFEKCIQMHWRVIEFLDLTNKNFSGMMLM

DFVQSSFRITSICCVMGMSKSVDFMVLVFTLSLLTLTFVRECYIYFSGSQVIFLSCGL

GDLAFETDWYRQSRHFKFMLQFFIQRSQKPLKLKIGPLADLSLGALLSILRATYTYL

TIVTGFDG 

>DponOR13 

MYNRNQRFFVARICKLAGLYPVQLLPADENLRKLYTVYYHVLVVLFFICLMSFFAE

LFRLLHAETVIVDDILKSFSLATPLVVTSFRQGIIRRSPDVRKMLKNAGIVEQRVYEE

NDPEVVKLFEKAGQVSMLYYLYYVVATAFLSLISILEPMYDKHRVFSGNATVSPGK

TPLPLWFPYDVQAHYWETFFLTILLVWAVVLFQVGMDVLFFYFIRSPVIQLEILHHY

LKHFNYYTARISVEPGNVASNIMMKKCIEMHQKVIKFVDIFNENFSNIMVLDFVQSS

LRLASICVVITMTESVTVSSFGFTLIYLWISIIREYYIYHSGNEIIFLSSELVHSVYETD

WHEENRQFKYMVAMFMVRAGKPLNIKIGPFGSLGLPAFLSILRASFSYFSLVTGTQ



QL 

>DponOR14 

MYNRNQRFFVARICKLAGLYPVQLLPEDENLRKLYTIYYHVLVVLFFICLMSFFAA

VFRLLHAETVIVDEILKSFSLATPLVLTSFRQGIIRRSPDVRKMLKNAGIVEQRVYEE

NDPEVVRLFEKAGQVSLLYYLYYAVSIVFLGLVCMLEPMLDNEQVFSGNATTSFR

KMAIPLWFPFDMQAHYRETIFLTILVFCILAGFQVSMDVLFFYFMRSPAIQLEILHHY

LKRFDYYTGRMSVEPGNVASNIMMRKCIDMHRKVIKFVDIFNENFRNIMVLDFVQ

SSVRIASLSAVIIMNESDSVISFGFSLIHFWMALVREYYIYYAGNEITFLSSELVFSVY

ETDWYKENRQFKFMVKMFMVRAGKPLNINIGPFGNLGFPAFLSILQGSFSYFSLVT

GIQKS 

>DponOR15 

MFIRNQRAFVARTCKLAGLYPVQLLPEDENLRKLYTIYYQALIMLYFICLISFCTELF

HLLRAEKATVDDILKSISMTTLFAMTALRQWVIRSSPDVQKILRKAGNVEQRVYEE

NDPEVVNIFERAGHVALLYYIYYAVGTVFLCLGCILEPLYDNQKVFSGNATAFSRK

LPLPLWFPYDIQAHYWETFCVTILLICLLVVFQVAVDVLFFYFIRSPVIQLEILHHFFK

RFNDYTGRISVEPGNVASNVMMRKCIDMHRKVIKFVDIFNENFSNIIVLDFVQSSFR

LASISAAIIMTESFTVTSFVFTLIFLWITLVREYYIYHAGNEIIFLSSGLVHSVYETDW

YIENRQFKYMVKMFMVRAGKPLDIKIGRFGSLGFPALLSILQASYSYVTLVRGIQKS 

>DponOR61 

MYQPKKTDAFYYSLLFMRYLHYYPSRANESSWKIYRIISLFIRILNSFVWIECVLHFS

MAVKDNVPVDISEDIVGFTGLANSMFLCIMFELNVKEWSRVFFHITDTSKFGMPPK

MSQVIDKCNRFSWIYFLYCCTGIIIYGIINIVDPGPCERWNAEHNIHDVCRTLTPLW

WPEDDIEPGLKTIIVICQLISCISYVPPSATLTYIIWEAGELIIAKIHHLKQLFESALDN

DKLEIRRARLRFCIQYHQDIISTIEELNGAARKVCGQLSFVASIVFSCIGTQMLKEYSI

HPMLHLIGYAMAVFLVCQNGQKIRDQTYDIQDAVYKARWYDNITSTTKDSQLIML

RCQKPLCMDAIPFGIFNFSLLLVIIKTSYSYLTLINKTS 

>DponOR62 

MYFPNQNEPFYYTLRFLQYSSYYPWPNQAEKWYNSTSILVRVFTSFVSIECALHCT

MALKDGIPVGISEDIVGLTGVANCMFVSAMFQLQAKRWSSCVLDIIDTKKFGLPPK

MPQMVKKTERIAIWYSIYCTVGILTYTFYSAIKATSCHEQNLKKGTHEICGMITPFW

WPYKDINPIVKLLFNLYQLVSVLLILPPSALVTFASWAASQIIKTKIHHLKGLFADVF

SDKDSKRQKARLKCCIQYHQHIFKISKELNGITRLLLGQSSFSSAIILSCIGSQILKEYS

VGAFLHLMGYTAAVFLLCETGQTILDETFNVRHAVYASDWHLADSSLAKDIQFVL

LRSQKPILMDSYLFGSFSYSLLIVIVKTAYSYLTLMNKSSI 

>DponOR63 

MYPIRKDLPFYASLRMLESIGFYSENTNGFKKRSIVRTLIFCILCWSIILLSAVLLIYEN

LNDKNYASVFFNIAVAVASTSTYCCTLLFVKYQEKWSDILTALVNYEKFGKPRRY

NQLKERGDRVAMACWGGILTGVFLYMLFAILHENDCELEKTGGGVCGLIIPTWLP

APYDNSLLARRLVLLYDIPNAAAVSSFVLVTHLNIQVNEFNIARIDHLSLLFNDIEFC

KDPQAQLNKMKHCIEYHQDIIRVSLQFKNLSKRTMGHMTLTFTIVTASMGCQLLQT

SKNFYQENAFFFEIIYVINMFIMCYCGQRLEYKMKTVGDFLYSTHWYNLNPKLQSL

IPLVILNSQKTIRMDAVPIGYLNYELFVTLLKTTFSYFSVLTQLT 

>DponOR64 

MLYPVRKGLPFYHNLLVLKLAGYYPKSSNYNKKLFFYCLVCWMSLWTGTLWNLII



LLYLSIQNKSSHGITEAMGYLIGNSSLALICLHFALKHQDWSHLMDALIDFQKYGKP

PKFNTVQTNASKVGITFFKVLFCAAVMYCVLQVLLEEECEKKLTFGKTSCGMLLPT

WFPASHAESKLAKRLLLIYQLLACWAIAPFTVIVSLVLQANEFIAYRIDHLKSLLRK

VGSNENPDLQLHHFLAYVQYHHHIIRLCRKLNYVAKYTTGHVALTFVTVVACFGH

HSIQEKSLQSLTYQATYVISMCILCYAGQNMQDQMRSIGDALYSSTWYNCSLKVQ

KMIPLVLLRTQQPIGLDAVPLGVFNYMLMVMVLKTTYSYMSFLSRTI 

>DponOR65 

MEGPKRVKCCKVSLNFLRIARILPAAGMENSRQYLAAIAGIFSLVTLLTLLVISYVF

VGLNNHFPMVFIQFPIVCLVSIWGVMWINGFCVKNRHLLLQLEEALADCSTFGKPP

AFKIFQEKMNLLAKLHLSYVTGGALLYFIFFAPMHKKNCEALNIQRNFSEICALLIPI

HIPLVPYAALEKFPFLQLINAAEFLMLMYIYVVCGTVVWLNVEVIEYICLRIRHLKT

VLLEALACPNRATRRGLFGRAVQYHEEILRMGRLADEFFGTELVLHVVLTGAILGV

SAFVMLESATLETLMIFVGWLNAIIMGCAAGQRLINESATISDVLHEVDWFEFDNG

LKKDLLFFLVRSRKSMYIRAGNKLSELIEFFQILRTSYSYVTFLNSIDGN 

>DponOR70NTE 

DVLEQMFAAFNVCVKNPVLLKLFKTIMALNVLIITIQAACIIKNFSFNFMIYHGWEL

ALNLMGTSFMALFLYKQDIFLPLVNFKERHCWNSEAMGRKILKEIKDNAKGKLAV

FTISSFTVLSTNMLACVFYKEALQKQYLILQMITSYWRVHLVYPLWVALTMANTM

GGLTAYYFFYFVFHLKYQIRLFKAFITYTSGKLDSSSFSGKIYQQEVKKMLRIIIKRHI

ILKTWGLMMLKPGQIILLMSMFFGGFLTICNCMAVLFIPDTRLLFATLIFFTATYIHM

VARFGQRFEDIFNELYVTTLLSFPWHKWDSSNRSLYLVMIQNMQRPVKLEVPLLVS

LNYANEVRKVDSRYSTAKKLIFNY 

>DponOR71NTE 

NLLPDVYQFIMLSRSTRHLIKLTMLVSACIIIVETYYFTKKFNADLLQYAERYSLSLY

ACIITSLYPRMMKALMINLKTLKSLFYVSLEDVDAQTKQNIFSARTRCSIVFKMLCM

ASILCFSVCNYYWLQNKDSLLAIEVLHKYVSKDSILTKVAYCLIFIITEVLFIPSVASP

MYFVYVHFHMEVKLMMLTYYVTTIDTMNSAEIATQSTNHEYYRNMMTKLAIIVE

KHSVIKRYNNAFAKQLQLLYMLYICSGVIFGLSAVCTLVSRPFKLIKSLSTWIAYVV

FSMSLTHVSQCFEDASANLSDAVLNLKWYNWNKPCQLSYLILITNCLKGMPVSVL

LLFDANYSFYKKVTRFLYTMGGFLYSIRK 

>DponOR72NTE 

TLLPEICSFLMISDRMILLNCIFAIYDIIAVSVDSYYFTTVFSWTFFKQYGGSYFAHCY

GLLLNVLHPVVIKMFAGQLRMFERLFIVDTSNISDQTAGLLVYIKHKINAMFVAMI

VASLATTGVNVYFWCQDRDQIMLTSKLLTDYFSPGSIIVKLFNFIETFADIIACIPTVT

IPAYFIYLFYHVEVQLLLLTDYVRSLHNEHERTFTNKMGLSTENYHSISNSVKKIVK

WHLEIKQYNYEIFAINQMVHFLYICTGLLVSIFSLFSLFSPNGNALQIGITLISFALFA

YIPCDTAEDYEEFSMHLSEAIYDLDWYNWDVKCQKLYLMLITHTTKGIQVTIFMLF

GINKELLKKIAKLLYPVMNLLYSASKSN 

>DponOR73NTE 

VLLPLLYRFIMITQYASIRKLIYFLVFVAGSLVLTQTYLFLKIFEAQIWIKYTCFYFLTI

YITGCMPLAIKMYEIWMPRLKRIRKCILSDLTRLGPTFYATIQSQARMRTFIFAIHVS

LIVGLAVANVFLFSLKKTQLSIISVLFEDNLPSAASEITQWILCVLALISVCILFLPAY

YILYGIFYMKLQFIILIHFLKHIHEILKRNEQVNRFDTTYQQNVKRNLTFIIKRHQEILI

FSREISEACSTTNFIYVLNGILILLYAIFAVYVPAFTWVQPLGGFITFYGIFFYMCYHG



QHYEDINLEFLASVETLEWYHWNRENVSILLLIHVMAGTQVKMPLTTFISLNYTLF

KQVIKLTYSVVNILSSIRK 

>DponOR74NTE 

TLLPILYRFLMLTQLKFTRRLIYFLVFVSGSLVLIQTYQFLKVFDVQIWIKYASFYFA

TTYMVGSMPLAIVMYEIVMPRLKLIRKCVHTDLTRLGPTFYRTIKYQAKLRTIIFVI

HVILIAGLILVNVILFSFDKTEFFIISLLFEENLPTAVSETLHWIMCVLALITVVILFLPA

YYILYGIFYMELQFVVLINIIKHIREILQMSEEINMSDKTYQEHVKRNLIFIIKRHQEIL

IFSKEMADVSSTINFIYFLNGILTLLYAIFAAYAPAYIWVQPVGGFTTFFGIFFYACYH

GQHYEDINMEFLANLENMEWHHWNRDNVRMLMLIQIMAGTQVKLPLTTFISINYE

LFKQVVKLTYSVANILSSTKK 

>DponOR75PSE 

MVINSYITIALYDIWTSKLLIVRRCAFTDLKLLGSAFKAQITHDANNKSFSFVVYLTL

ATCFMVTHIISLNSNRRNTLIISLLMDEHLSPTLSELSHWIICGISCVSYGILCLPAYYI

YVLFYLQFHFDILLKYLQEINDYLKFDHQTNRAVESHQRNVKNSWIHYQTPPRNID

VQFVQQLSSYYVPHSLYTMSAMFILMYAIFSVFVPMYTWVQSVTAAVTFFASGFY

LCYQGQIIENINEKFVS*LENLEWFAWNKDNISIYLILHHTARPKLKINVISFISLNFEL

FKQMVKFAYSVTNILRSTRH 

>DponOR82 

MSDSSDYFDLNYKISTWFLLIPPKKFTLKIIYWIIATPHFILACGSAFLEISKLFIGGSG

EFSANILNLGVSALHFMAVNRVSRWLFKKGEFDIILERIRKLSMDYSLFEYQSNCLE

SNENQPNQPVQPTIRRVFVAEAEINPIVEYKLEKMEKSKIHCLRITIVFLIYVVLNLSI

SYAFNYMGPTYEKWNPARNKTFVYRDYPYPLWYPFDTSISDGYYLLGFFYQPYAF

FFIMAAFLSIEDLSVAAIIHLTTHIKILGYAFGYVDHNINPMLEHHEIIELKQQRIIKLI

NDLKEIYKCAEILNSYLSDQLLIQEFLMSIVICCSVYRVTVVTSSTEMSYLSTMAVII

GADMFIVSWYNQGFTLEVFELQHRIYELEWIDYQPKLRKLLLFLMCRVQKPFHFT

MGFGFPLDARVFLSMIKMSYSFYTLITRSSQKLTANT 

>DponOR83 

MDYFDLNYRISAFFLLIPPKISILKIIYWIVAVPHFFLICGSAFLEIGKLFMGGSGEFSS

NILNLGISALHLCATNRVSRWFLIKNEFEVILANLRKINTDFSLFDYQSHQSGFKMD

ANEPENAIIKYKTTKLLETKRYCLGIFLTFLINVALNISISYAINYGNPLYEKWNPLL

NKTSVYRDYPYPLLYPFDTSVSDGHYLLGFFYQPYAFFCLMCAFFCIEYLCVGTIIH

LTTHVNILGYAFSYVDENIDPMLDYSKVIMLKEKRIIKLSGELKEIYNCAKELNAVF

SGQLLMQEFLMSTVMCCCVYRVTTNISTAEIGYLSTMVAVCVAEMFTVSWFNQCF

TLELFKIQQRIYELEWIDYPPKLRRVLLFLMCRVQKPFNFTMGFGFPLDVNVFLSMI 

KTSYSFYTLITRSGSKFSNEDV 

odorant binding proteins 

>DponOBP28 

LKITLPPELQEYVDDLHKLCLEKGGLTENDHQTYNINDKNEKMMCYMKCLMLES

KWMKSGGEIDYDFIETQAYPEVRDLLLSALNKCRTIEEGADLCEKSYNFNKCMYE

ADPVNWFFV 

>DponOBP27 

RLTEKQVAAAVKLVRNMCMGKSKVNPEDIDKMHQGNWDVDYEAQCYMWCGFN

MYKMLDKENHFDKKSALQQMEQLPTDLQDYVIKCMGQCENAVTNFDDKCVVAF

EYSKCLYFCDPEKYFLP 



>DponOBP26 

LSDEMKELAQMLHNTCVAETGVNEDFIRKVNAEKIFADDENLKCYIKCLMAQMA

CIDDNGIIDEEATIAILPEEYQALAAPVIRACGTKHGANPCENAWLSHRCYAEMEPS

AYMLI 

>DponOBP25 

HPPRGPPGPPPFLGHPDPESANECRTEVGLTSEDRETKKNGELTEKELCFIRCLGQK

NGALSDAGALNIETIKNDLPDHLEDSEAVIACLKKVGTVTTCQHIKKVAKCYPEPK

EPMDRT 

>DponOBP24 

MSDEMQELANQLHTTCIGETGAAEDAITNARNGDFSEADSFKCYIKCLLSQMAIID

DNDGTIDVDAMVAVLPEEIQEATEPIIRKCGSIIGANPCDSAWLTHKCYYKEGPEHY

FLI 

>DponOBP23 

AMTEAQMKAALKLIRNVCQPKNKATDAQIAAMHNGDWNQDKNGMCYMNCVLN

YYKLQLPDNSFDWETGLKVVESQAPPSMAGFIMETITGCKDAVKTRDDKCKAAVE

ITKCLYDQNPEKYFLP 

>DponOBP22 

ELDQTSLPPETKELMAALHKNCIEQIGVSEADVDQLRAANFEEDAKLKCYTRCLM

AESGVMDENGAIDVEAFAEILPEAVRGNIQTIFRRCSLTNKDIEDQCVKAYEMVKC

WHKEDPESYFMI 

>DponOBP3 

LKITLPPELQEYVDDLHKLCLEKGGLTENDHQTYDINHKNEKMMCYMKCLMLES

KWMKSGGEIDYDFIETQAYPEVKDLLLNALNKCRTIEEGADLCEKSYNFNKCLYD

ADPVNWFFV 

>DponOBP21 

LSDEMKELAQMLHNTCVAETGVNEDFIQKVNAEKIFADDENLKCYIKCLMAQMA

CIDDDGIIDEEATIAVLPEEYQALAAPVIRACGTKHGANPCENAWLSHRCYAEMEP

SAYMLI 

>DponOBP20 

KKNKSNDEEKAKSYKKVFKECQKKDETRVDASIIRKLKKHKQVDLPANFGEHKLC

VFTGIGLLKADNTVDEDKLKKKIASAKPQKDIVDNIVMDCTSSKSTLQETALNLDK

CLTTYSIEF 

>DponOBP19 

DLTEEQKQKIVANGKACVAETGADPELIKAARQGKFADDAKLKAFALCMSKKSGF

QNEAGEIQSDVVKQKLGLAIGDEAAAKKLVEKCLVSKGSGEETAIETFKCYYENTP

THIAVF 

>DponOBP18 

DFDFSNYKEFENLAGDQREKAIKLFKECMAETGATHEMMEKSVEGDIPDDIVFKN

HLVCIGKKSGFIDENGMHIKEKLKEKLTLLLGNEELVDKILDKCFMEKGSPQDTAF

ELAKCCHREYHN 

>DponOBP17-1 

ELDQTSLPPEAKELMAALHKNCIEQVGVSEADVDKLRAANFEEDANLKCYTRCLM

AESGVMDENGAIDIEAFGEILPEAIRGNIQAIFRSCSLTKNDIVDQCVKAYEMVKCW

HKENPESYFMI 



>DponOBP16 

AMTEAQMKAALKLIRNVCQPKNKATDAQIAAMHNGDWNQDKNGMCYMNCVLN

YYKLQLPDNSFDWETGLKVVESQAPPSMAGFIMETIKSCKDAVKTGDDKCKAALE

ITKLYDQNPEKYFLP 

>DponOBP15 

YVPNVNDKIRDFCIDDSGVSIEMVENLLANPEKELIDVESCYVHCIFTEMGLLSENG

NVEIENFKSLKASEAPYIDLNCLEEIKSIDHCNEMMILRACHV 

>DponOBP13 

QDFTEEQRKKIIENRQQCIEETKVNPDLIEKADLGDFAEDQALKCFTKCFYQKAGFV

NDKGEVQKDVVEAKLPPQADKKRALEIVDKCALKGKDACETVYLIHKCYFEHTHP

EADEKTAKDGKSEEKKA 

>DponOBP12 

GKPNDLFTRITPGDVEVCGKDTGVDRKDFEEAREKGALNHSMLCFLKCAMEKAGF

LKDGHLEIDQAKEASPDKMTEPVVECFKAVGPISTCDDIQKVENCLPGS 

>DponOBP10 

LTDKQKELLTQHYNQCVAISKVDQAVLQKARAGDFANDPNLKTHIKCISEKIGFQG

TDGKFRRDVIEKKLKETLPGDNAKNAKLIETCVVANKDPQLQAFNAFKCLYTNAKI

NLL 

>DponOBP9 

DQVQDIWDRVHQQCQQSPNTHVPQEIFDQLKRGETPILPANFGLHANCMLKKMNL

QDNDGHIISSGVKEAAQRHYQSAEKINQIVKDCSATKKTKEETALNLFTCLGQNRV

NIG 

>DponOBP6 

DAEINETAFKAGRDRIMAMSRTCDENPATAVDQKALKKYLQSNGPAPANGAAHA

LCITKNLGWQNEDGSVNKPVITEKVKAIFGSVDAKVQQYIEECTEAKATPEDTAEQ

LLKCYRKHSPKIE 

>DponOBP5 

DQREKAVEFQRDCMEAHGLLEDELHEIMDGKPIQNEAFYFHFFCVVKKAKLISDN

GIVNTDHFEENLKGVIDEENMAHVAALTRRCLIQRDDIFTTIKMAIDCFYSSEHKL 

>DponOBP4 

LSDEMQELANQLHTTCIGETGAAEDAITNARNGDFSEADSFKCYIKCLLSQMAIIDD

NDGTIDVDAMVAVLPEEIQEATEPIIRKCGSIIGANPCDSAWLTHKCYYKEGPEHYF

LI 

>DponOBP2 

LECGLSKISSEHFRKIASECVKDNETLNRIWELTSETSMEEDSVSSDEEVPVTKGREA

PNFHDLGSSAHRNMKMSGASRTKRSRKGFNNESPMSNVQKKSSPASTTTEHTTTM

QSEENEENAAANNVEESGEVCILQCIFEKLEMTDTNGLPDHKKVASALVKSASGRE

TQDFLQDSVDECFQETEEGDFENSCEYSTKLVTCLAGKGKSNCADWPVGDLPF 

>DponOBP1 

RLTEKQLAAAIKLVRNMCMGKSKANPEDIEKMHQGNWDVDYQAQCYMWCGFN

MYKMLDKENHFDKKAALQQMDQLPIDLQEYVVKCMDQCENAVTNFDDKCVVAF

EYSKCLYFCDPEKYFLP 

>DponOBP17 

LSDEMKELAQMLHNTCVAETGVNEDFIRKVNAEKIFADDENLKCYIKCLMAQMA



CIDDDGIIDEEATIAILPEEYQALAAPVIRACGTKHGANPCENAWLSHRCYAEMEPS

VSG 

>DponOBP32 

DQTSLPPETKELMAALHKNCIEQIGVSEADVDQLRAANFEEDAKLKCYTRCLMAE

SGVMDENGAIDVEAFAEILPEDIRGNIQTIFRRCSLTNKDIEDQCVKAYEMVKCWH

KEDPESYFMI 

>DponOBP7 

DLTEEQKQKIVANGKACVADTGADPELIKAARQGKFADDAKLKAFALCMSKKIGF

QNEAGEIQSDVVQQKLGSAIGDNEAAKKLVEKCLVSKGSGEETAIQSFKCYYENTP

THIAVF 

>DponOBP6 

KITLPPELQEYVDDLHKLCLEKGGLTENDHQTYNINDKNEKMMCYMKCLMLESK

WMKSGGEIDYDFIETQAYPEVRDLLLSALNKCRTIEEGADLCEKSYNFNKCMYEA

DPVNWFFV 

>DponGOBP83aX2 

KITLPPELQEYVDDLHKLCLEKGGLTENDHQTYNINDKNEKMMCYMKCLMLESK

WMKSGGEIDYDFIETQAYPEVRDLLLSALNKCRTIEEGADLCEKSYNFNKCMYEA

DPVNWFFV 

>DponGOBP83aX1 

LKITLPPELQEYVDDLHKLCLEKGGLTENDHQTYNINDKNEKMMCYMKCLMLES

KWMKSGGEIDYDFIETQAYPEVRDLLLSALNKCRTIEEGADLCEKSYNFNKCMYE

ADPVNWFFV 

>TcasOBP11 

FSHDELDTDLSFIKTCNRTSPISMRTMNEVLINKKLGHGESSAFKCFLHCLFMKYG

WMDSDGGFLLHDIKQTLEESDVEIASLEFILYKCTATESNNRCERAFVFTQCFWDK

MAEQQPSEDQFFYNIEDKK 

>TcasOBP24 

EIVVPDDLKDYINELHDHCLKEMGLTEGDHKNYNIHVKDPKMMCYMKCLMTTSK

WMNMDESIQYDFILSSVHPAVKNILLPALDKCRDIPKGTMECEKAYNFNMCLFNA

DPENWFFI 

>TcasOBP16 

GLDPKFLEKLTQEVQAVGTSCGEKEHATADDMIEIMEEKFPPTSHEAKCVVACFYK

HYKMMKEDGTFDKDAAVKAFDEIKAQDAEIHAKILKVIDACDAKKQMSDDHCVS

AASMAGCVKTEAIANGLTKEAFMAS 

>TcasOBP26 

KVEIPPDLEAEIDEYFEQCFEPNGVTMDDIKAYKMGDKDPKIMCFMRCLFVSGKW

MDENENMQYDYIKETIHHAIRHITIPELENCGKEAQTGDKCEKSFNFFMCMNRAEP

EDWILDYKS 

>TcasOBP25 

KVDIPPDLQAEIDGYYDICYKQIGLTKDDLKAYKIGDRDPKIMCFMKCVFVEAKW

MDENENLQYDYIKNTIHHSIRHITLPELENCGKKAEGDKCEKSFSFFNCMNKAEPE

DWVLIQ 

>TcasOBP08 

ISEEMQELVNQLHSTCVAETGVSEDLINKVNSDKVMIDDEKLKCYIKCLLTETGCIS



DDGVVDVEATIALLPEDMKAKTTPVIRSCGAKMGANPCESAWLTHKCYLETSPAD

YVLI 

>TcasOBP20 

ENEHEILEVRALCMNETGVSEETARNYKPAEDPASEEILCMVKCIFEKIGCLKDDGS

FCVDTMKKKNYIMDVINEENEEKIYECLRGVGKITNCRDMAAVEECFVKNDSK 

>TcasOBP2 

EKESEEALQQIFTELDGPAAELRDQCLEKNSMKVTDLKTYNTSNDIPEKELCFYKCF

YEGVEFIDANGNLNVNNMKEIPAISELGDEVLNEITACVEKIGKIRCCGDLRKIEQC

YQNITM 

>TcasOBP21 

ENLDMFDPAGLQACMKKLSVGETELAKALEDKSKDPPEKIMCLFKCALEDSGFLQ

DGVVDKSKWPMPECVQDVVKITNCNDMVALKHCFD 

>TcasOBP22 

LDCGIHINKNDALKATINKCLISNKTLEDLWDMAPMSSESDSSSEEVPPVDGKMLQ

NFRIKRASVRLTNTETNETTPEPKAVSSEAQATENCIIQCIFDNLQMTDSTGYPVHT

KILDGLLKNTTNRELRDFLQDTTDECFQVMDKEDTMDPCSYSNKLVTCLAEKGRS

NCADWPVGELPFKP 

>TcasOBP15 

QSLSEDEMRENARKLMTSCKDKVGASDADVEALKMHQMPESREGFCMLECVFDS

AKIMQDGKFSKSGMIEGFKPLIGDDKAKLESLEKLSATCESELGDGEDKCETAKRL

VECVIKNGKTHGFEVPPPRE 

>TcasOBP23 

QLKAAVKLVRNMCQPKSKATNEDIEKMHHGDWNIDRTAMCYMHCALNSNKLIT

KENVFNRDYAITLAEKNLPTALKTASIEAANLCKDSAKTLDDKCVAAYEISKCLYE

SNPEKYFLP 

>TcasOBP09 

AMSEAQMKAALKLVRNVCQPKTKATNEQIEAMHTGNWDLDKNGKCYMWCILN

MYKLIGKDNSFDWEAGIATLKAQAPESVRDPAIASVNNCKDAVKTTSDKCEAAYE

IAHCMYLDNPEKYFLP 

>TcasOBPC19 

DESVYLSNHEACVKLSGVDETLLETIYEGDVFEDMKFKTYIHCFFKKSGFQDENGV

MHFDAIKSSFHKDFSQTENIDKTITECEEKKLNGESALETAFLHFKCFMGEL 

>TcasOBPC08 

TRFFNHDEIQKLECFPDIGGGLKAELWPNVVSCVFHRKGFTDDKGEFKIDVLKQKL

SKFQDDKYLVNEIAELCVDKHDFTMTAAMKSALCLNKHAPWFSPYQD 

>TcasOBPC06 

FSLSNREQAIFLSTYSTCLETSKVDSERALRTASGIIDDEPKLKEFLFCINKQNGVQD

DAGNFVKDAVRKRIEHPLLTDKTMEIIVNKCTRKRETGEETAYQFLKCSYFTIMNE

KHQ 

>TcasOBPC07 

KQDFHKKCLASSGANADTIAKVRNGKFSNDPQTQKYFGCMLRSVGVVNQAGQLQ

VAALRKQVPKDMKRDEAMKIYMSCKDKKGANNDETAYLLYKCFWEASPRHVKI

DGQ 

>TcasOBPC03 



LTKEQKEKLDKISKECKNQSGVSQELIDKARTGELINDPKLKAQIYCVSKKAGLAT

EAGEINMDNLKTKLKKVAANDDEVNKIIQKCVVKKPTPEETAFEVYKCLHANKPN

FSVVD 

>TcasOBPC02 

LSEQQTEKLNQLSKECRALTGVSQETITNARNGNFEEDPKLKLQVLCIGKKVGIMN

ESSQIDENVLKAKLRKVSDNDEEVNKIYNKCAVKKPAPEETAFETIKCVMKNKPKF

SPVE 

>TcasOBPC01 

LTKEQIDKLEPISKECRELNGISEDTILKVRRGEAVNEPKLKNHVLCVSKKTGLASE

TGETNVEVLRTKLRKVSENDDEVNSIIQKCVVKKSTPEETAFEIFVCLRKVKPNFSP

AN 

>TcasOBPC05 

LTDEQKSKLEEYSKECLKESKVDESVLKEAEKGVYLDDPKLMNHVYCLVKKINSQ

KDKGELEVTQIKEKLMMQINDEKEVDKLIQLCLVQEKSARYSLGKCEVSS 

>TcasOBP10 

TKQEDDDRQETIRQYRDDCIAETKVDPALIDRADNGDFTDDAKLQCFSKCFYQKA

GFVSETGDLLFDVIKDKIPKEANREKALAIIDKCKELKGADSCETVYLVHKCYFLHS

YGTDKKTE 

>TcasOBPC14 

QHLTEEQKNNWRKWSNECKVLIGVSQEAINKIRNNEFDSVDDKIKKHGLCFAKKA

SLADSSGNIIINQIKIKLKRVIEDDEEVDRIVTKCTIRKNTPEETTFETFRCLRENSSKF

VPV 

>TcasOBPC21 

LENEGQNPDTANCVALGGQRIKDSEIAKMAHCILTKTNLMTDKGTFNSNLLKERLR

QSVHSDELVDKVVMMCTVEKETPLKSAFSGYKCLRYLVPWFPLD 

>TcasOBPC04 

LTDEQKEKIKNYHKECSAVSGVSQDVITKARKGEFIEDPKFKEHLFCFSKKAGFQN

EAGDFQEEVIRKKLNAELNDLDATNKLIAKCAVKKDSPQQTAFETIKCYYENTPTH

VSLA 

>TcasOBPC09 

FNNPEDELRRSAACLEQSKVSSESIKNLQIGNFDDDERLKEYLFCVSKNAGYQDPA

GHLQHEMIRLRFKGGRYSDDTINEVLQQCGHQKDTPQETAFQFMKCAYQNAFPRN

YK 

>TcasOBP4 

LDVEKIRNELMADKNFVELRNKCLDKLGLKEEDLRDLKFDGDVSEDLMCFGKCIQ

EEDGLLDSEGNLNEEKLEKKIETMPFLSRVSDDTKNNIMECLKEIGKIETCQDFGKQ

RDCIHKYV 

>TcasOBP1 

AILEDSELMKVVENCVKKTNANESEFSSPNFLETTPSQPALCTAKCLLESLEIVNSEG

NINMETLKEYAQPFESPAREAVATCGEEIKSVTTCDDMEKYRKCVEPLIKNS 

>TcasOBP05  

YFFMSQKFAEVREECLSENSMTMDELHEGWKMENLPESHLCFLKCLLEKREVIDE

NGVPQKEKIDEILTVKQLSDEKREEISTCITNVEKIENCETMSEIMRCFPKKRRD 

>TcasOBP3 



QKKGKYWTTISECLTEHSMGVEDMKKFDLPAEKMSEEMLCFNKCFYDKLLITDEN

GEINTDNLMSIPLVNAIDASKHDDLVTCLKKVGKIEECDGVKKIEQCFVEFI 

>TcasOBP6 

ISEEMQELANTLHATCVDETGVSEDAIESARKGNFAPDDKLKCYMKCIMEQMACI

DDEGIIDVEATIAVLPEEYQAKAEPIVRKCGTKIGANACDNAFLTNKCWYEEDPED

YFLV 

>TcasOBP07 

IEMDDDMKELINNLHNTCTGETGATDDQIENARKGNFAEDDSFKCYFKCVFDQMG

CMTDDGKVDSEAVIAVMPPELADKIASTVRGCTEVGANPCETAWLANKCYQKSN

PDMYFVP 

>TcasOBP19 

QDFIDKFVAKVKSIGETCVPETNASKDDISSLLAHKMPDSHEGKCLIFCFHKQFQIQ

NDDGSINREGAIKALEPLKADDAELYEKVISIFKKCESTPVDGDSCLYAASLAECAV

KEGRAMGLDNLIVLEIE 

>TcasOBP14 

ELDKEFLMQFLQKIKKVSEDCIAETQATKNDIKTLLEHKIPDSHEGKCMIFCFHKHF

QIQNEDGSLNKVAAISLLEPIKDHSQDIYDKVVKIFNTCFDSAERDDDSCIYASNLAE

CAIRESKSLGLDDLLVIE 

>TcasOBPC17 

TPSLDDFKKVQKDCQKKTGVSDESINKVNNLEPVCDDLLLQENALCILKTYEVMD

EEGKICPDKLMEVLEPKFGKEKAEKLIEKCTLEKDTPQLLAHATLFCLSVQKYVV 

>TcasOBPC16 

DEDNLNTENVQSIEEDCQKETGVSDESLQELSETGDSDDPLVKKNALCILKAYGVI

DDQGEISEDKLEEKLEPDRGKEEAEKVAKSCAVKKDSPEETAHEALLCMQQKSQK 

>TcasOBP17 

LDQEFVDEFLEKMQEFGAQCAEETDATSDDIAELIARKLPPSTHEGKCMIFCMQKK

FNMMKENGGIDRAGAIAALKPLQKADPELHQKVLKIFVTCGMRVKPSPDPCDTAT

ELALCGKKEAEAIGLEDALLT 

>TcasOBP18 

VDQEFVEKFLQKMEKIGEECAEETHATSDDIADLIEQRDPKTHEGKCLIFCYHKKFN

TMKEDGSLDKVGSVLALEEVRDADFELYKNILTIFVTCGDKAKIYDDPCETATALT

MCGRDEAKALGLQDAIFG 

>TcasOBP13 

MDESFLQQTRDRVKAIVKECVTEEKATDSDFDDIMALKIPTSHEGKCVFFCSHKKF

NMQHPDGSINKEGALDTFEVVKDVDAEFHDKVITVYNHCLSTPVDPDPCVYSVNL

FQCFMKEAKAAGIHELIIK 

>TcasOBP12 

IDKEFVQELRQKLRSHVEACAKEVNAGPDDVSAIFAHKLPATHEGKCIFFCMHKLY

NAQNEDGSLNMAGALANLELIKDMDPDVYTKVSTSFKNCESAPFDSDPCLYAANL

VTCIVKEGRAVGLDEVLVE 

>TcasOBPC15 

EEDNVGKIESVEKKCQEKTGVSEESLQKIMRLEEVDDPLVKENALCTLKAYGVMD

DDGNIFPDKFEEKLKPEIGADEAKRVAEKCAVKKDSPEETAHQTLWCATEENALT

DTSQEQ 



>TcasOBPC20 

AELQPEDRHQIALQCIDIVGIDQKVVEDAINIEIPKNNPKYKEFLACSYKKQGYQNE

NGEILMENIKKFLQKFYHPSDLQELNSCSGHNGTNHAENAYQALQCIYNRLSNMT

VVGN 

>TcasOBPC18 

EENDINEIRSVEENCQKQTGVSVEKVNNFELVDDPLVKENALCILKAYGIMDEDGN

IYEDKLKEQITSELGEKNAEQVAKKCTIKKESPQETAHESLWCVGEQKPIPGASPDE

KN 

>TcasOBPC13 

KQQKQDTLDEEKEKMKKWTQECIQESGVTSEILQQLRNQKRVEDPKLKEYTFCTF

KKNGFMNEDGKLQYDVIKSTLMKVSGSEEEANKVVKDCVVEKSTPQDTAFETVD

CWYRYKKN 

>TcasOBPC10 

RKEWFDKDPQDVAKWQKECFEASGVSMESMNKLPNITLSEDPKLGENAFCLLKKL

GFISEDGTLLIEKLRTSLKNQWGDEIANKLVNECARQKSTPQETAHEMFLCIPAKLK 

>TcasOBPC12 

ETAKEKLRKYSDECKSVSGVSEELLNKVRNHEDVHDPKLDEHGFCILKKAGFMNE

AGDILADTIKTKLKENSEHPDTVDALVEKCNEKKDTPQHTASHLFTCLVDKKVHSH 

>TcasOBPC11 

KKCFLAEDTDKLEVMINECKTKTGVPDDILQKARNGEKIDDPKLREHALCMMKKS

EMMNDAGEMQMDKIRARIKHAVSNEAEGTRIMNECAVKKDTPLATAYEMICCLIR

NKNSVDE 

>TcasOBP99b 

FSHDELDTDLSFIKTCNRTSPISMRTMNEVLINKKLGHGESSAFKCFLHCLFMKYG

WMDSDGGFLLHDIKQTLEESDVEIASLEFILYKCTATESNNRCERAFVFTQCFWDK

MAEQQPSEDQFFYNIEDKK 

>CforOBP1 

SIDESMFTDEMKTMMTTVHKKCVEQTSVDEGIIDQAISGDIQEDEKLKCYMKCTLT

ESGVLSDSGDFDFGPVEQIAPEEMREAHKKVFDTCTPQAGNVDDLCEKAFTVMKC

AHDEDPENFYMF 

>CforOBP2 

LDQEIVEEILEEIQRVGVECIKETSAAQSDIAELMAKKMPSTHEGKCMLFCFSKHYN

MMNDDGSLVANGIESWEKIKNNDAELYEKIVQIHKTCHDSAVIDEDPCETATSLAK

CGMEEARKAGLHEQFAEF 

>CforOBP3 

LDKSIVSGILKDIEKIGAECVKETSASEDDIAQLNAKKVPTTHEGKCMMFCYAKHFE

MMNDDGSLSDAILKKWDVIKGNDEDVYNKLVQVHNTCHSKTSLKADPCDTATDL

AVCSLEESSKLGLMEQFA 

>CforOBP4 

QTDKQKELLAKHHKECLAKSQVSQITLDKARTGDFQNDPKLAEHILCISKKIGFQN

EVGELQREVIERKLKEAVKGDETKTKKLITDCVINDANPKTTAVNAFKCIYQKANI

NLL 

>CforOBP5 

QIDLMSKVRSDAVEKCLKDTGVSLKDLLNFQEMSSLGEKEMCFAKCLSETMGLLG



ADGELNFDEIKAIIPAGIDAEVEKKGEECARAVGKISSCADMGKLFQCYPQ 

>CforOBP6 

DDHGPLFLKFKDRMSKDEWVKCAETAGSTVTQMNEMLKNHQRSSEVQCFLKCIM

ETTGIIGSDGKIDVAKAKDDAPKFLTAEEVDELVKCLEGIDKITSCEDMKKFHDCKP

KGPA 

>CforOBP7 

LHCDFGQNTNEDLKEAMTQCLRNQTLEKILQDSANSIESDDSSAGSKETPVTKGTN

GDVKMDKSRRTKRSKATKELNTEPSMGNNRKFYSFPTTEESNAAETNSNEDDTDG

DMCALQCILEKLEMTDSNGLPDQQKFVDVLVKRASGKAVSDLFKESTEECFQQMA

EEDSEEACRYSTKLVTCLTEKGRSSCDDWPQGSLPW 

>CforOBP8 

NQPIKQSWTVVHQGCQANPKTFVEEEVFEKLRKGEKVNLPNNFADHAFCMLKDM

DLQEPNGNINTQTLKKAVQESVQDQAKINQITSECSANDQTPQKTALTLFKCLGKY

HIDIGQF 

>CforOBP9 

APVDEKQRKKVIDWHQECLDMHGVEVEVLVQALEGTVPDDDKFYEHIFCAAKKA

KVMDDDGTVTVDLFEENMKDVIDPHNMARVSGIIRKCLIQRDSIMETIRNSVDCFY

REEHGL 

>CforOBP10 

APLNNDQRQKLRSYCKECIEKTGVNDDLVDKTRKGFFSDDPLLKEFFFCFAQKVGF

QNEDGSVNRDVISQKLNKVMDDPDMVSQLVEQCVKEYDSPQQTAINIAQCLYNNS

PSHVQIFKVSPDAVFVGNKKSDKLTNYHKACVEETSANEAAVNQAWKDGEFLRDP

NLKKYLLCFAMKTGFQNELGDINAELFRHDLLEIINDPALVDRIVQKCVQKRDTPE

ETAYHAFKCTYDNSPVHVTLYTEHVEMPEDVSTELTKVFRQCIKQSGVDRDVLVM

SQKGEFADDKRLKEYYFCVAKLWGVMNEAGDILPDVLTKKTQEIYRDEALTKKL

AGLCGVRKDQPLETAFQMAQCYYKNAPGDLKIMQSGVLSDEQKATIRANIRECSE

ETNAIKDVVQQARQGNFADNQSLKEYLLCIAKKNQAQDANGKLNVATIREKLGTV

LGAKDADEIAEKCAKERATPSDTAFEAFKCFYDNAPEVAPVF 

>CforOBP11 

YDFQDAAFNQYLALEHEDGYNSLYDNSFHPRNRRDEDAVNDDKCKRRHRRPALC

CAENTFEERHDREKELYRTCFKEVIGVEKPEKHEHRRDPFSCEEAEKRKNDMMCV

MQCVAQKKGLIDDEGNPKENEINNFLKETMDKEPWFESVREKLVNTCITEAKNSA

RNQSTCNPSGASLKHCLFREIQLSCPDDQIKDRRSCDRFQEKIRQGVTKFDPVPAHP

GDNGD 

>CforOBP12 

ELTEEQKQKLKESHQVCLAESAVDAELITKARQGDFTDDDKLKKYAFCMSRRIGF

QNDAGEIQVDVIKQKASSVVKDPAVLDKLVQDCAVKRSSPEETAFETFKCYYTNTP

NHVSVF 

>CforOBP13 

IPLTDEQKQKLSDVHGRCQNDPVTHIDDSIFEKLRKREHVELPSNFAAHELCMSKG

VGLINEDGSVNKEMLRKSISHSGVEESKVEEIVNQCGENQETPEKTAIHLRKCLLKH

AVQDHVAHHGHVHEHSHAHH 

>CforOBP14 

ENIEKFNRFHAAYLKCQESPETSIDEDFLCDVVINQEVPAEVPESAPNFLLCLAKLLQ



LQDEDGNLNSALIRERIEHHQKDPNRVAKLMDTCIVQKDTPQYTTIFMIDCLSREA

AKVGLTNVDAMLEVL 

>CforOBP15 

QDFTEEQKKRIIQNRQECVSETKVDPILIEKADLGEFPEDEKLKCFTKCFYQKAGFV

NDKGEVQLDVVKAKIPTEADREQALKIVAKCQLKGKDPCETVYLIHKCYYTHTHP

VATEEPAAKEKPNKTE 

>CforOBP16 

AMSEKQVVAAVRLVRNMCLPKTKALPEEIDKMHVGDWDIGHNTMCYMQCALNQ

YKLIGKNNKLDMAQAEQQTKQLPPSLKAYTDRCLQVCKDSAVTLDDKCVAGYEIS

KCMYFCDPEKYFLP 

>CforOBP17 

YTNEDIQKLKQFHSAFFKCQESPATHIDEEVLTKVRNHQRLTQVPENTGDFLLCLA

QHLQLQDADGNLNLATIRERIQHHEKDPSRVDELMDTCIVQKLTPQYTAIHMFACL

SREGLKVGHTKVEALLEVL 

>CforOBP18 

DLKEEAKQKIKVAHEKCQGNPETHVDEAVLEKIRKGEKPDHPQNLGAHSLCISKTL

GWQNQDGTVNKALITDRATQHIQDAAERQKYLDECAVDKENEKATAINLFKCIGR

YTRHQ 

>CforOBP19 

LDQEIVEEILEEIQRVGVECIKETSAAQSDIAELMAKKMPSTHEGKCMLFCFSKHYN

MMNDDGSLVANGIESWEKIKNNDAELYEKIVQIHKTCHDSAVIDEDPCETATSLAK

CGMEEARKAGLHEQFAEF 

>CforOBP20 

DEQRRKIIDFHSECLDVHGVDEEAFVAALDGQIPDDDAFYEHLFCAAKKAKIMTED

GTVNLDNFEEELKDVINAPNMPRIAAIMRKCLVQKSEIMDTIKSAVDCFIKEEHGI 

>CforOBP21 

MSDEMKELVQMLHDTCVEETGVDESLIAKVNAEKVFADDEKLKCYIKCLLSQMA

CIDDDDGTIDEEATIAILPEDIQEIMGPVIRKCGTVVGANICENAWLTHKCYSEMKP

DVKQRLPFAIDLRLSLVFFLGLYAHLDRRYWDWRRLTFPNVHFG 

>CforOBP22 

LSEEMQELANQLHSACVEETGAQESDIPKARDGVFSEDENFKCYIKCLLEQMAVID

DDGMIDVEAMISVLPEELEEIAAPVMRKCGTVKGANACENAWLTHKCYYKENPE

AYFLI 

>CforOBP23 

RITLPPEIEAFIDKLHAHCIENSDLTEEDHAAYEVGHKNEALMCYMKCLMLESKW

MSSDGEIQYDSIIQNAHPSYADLLTAAINKCRSIENGADLCEKSYNFNYCMHQADP

ENWFLV 

>CforOBP24 

MSDEMKELVQMLHDTCVEETGVDESLIAKVNAEKVFADDEKLKCYIKCLLSQMA

CIDDDDGTIDEEATIAILPEDIQEIMGPVIRKCGTVVGANICENAWLTHKCYSEMKP

DVYMLI 

>CforOBP25 

ETLTPEELSKFKKIREQCMQETAVDPALVKKMQQHQFDEKLKDFLFCTYTRLGYQ

NEAGEIQGENVKALIARKFNKELADQAEMLCFKMKNTPQDTALAVSKCLCEHAPK



DANFDDLF 

>CforOBP26 

AMSEAQMKAALKLVRNTCQPKSKATSEQIEAMKQGDWNQDRNGQCYLNCILTM

YKLQKKDNTFDWESGLKVLENQAPPSIATTAIASVLNCKESVKTIDDKCAAAYEIA

HCIYDDNPEKYFLP 

>CforOBP27 

DTITERFPDLLGYHRECVQELGVADFAFEEAFARRVNDDLLIKRQLACVGKKIGLIN

ETGEIQTDDVRTFLLRTNNDNDEVERIVAKCTAFTSETDTETAFVLINCINGERAMY

K 

>CforOBP28 

AYNKTEKLEVFFKDCQTKTGASQEDFEAIKQRRIPDTPEGLCMVECIFSKLKIFRDG

KFNKNGMVLTFTPVLKGDMGKVKKLNEVATKCEKEVATKRNEKCQMVRTLIDCF

SKYGNDLGLANQ 

>CforOBP29 

QMKFSPEDLQIIMKHNPECQKESNAQQSMIMGVIQGQFVEDPALKKHILCLGKKLN

YIDEDGKFDADVIREKLAQSISDSGKIEDLIGKCLTEKETAEETAYQSIKCMFDNLK 

>CforOBP30 

APQYTEEYFQVHQECQADDVYRIVDMSVFSQLEFEKIPAKDVQFPSNFNDHMSCM

YSKLGLFDDNGDIIVDLAAEKLKTFFSNQNLAPQIVTACGGIANASDDLAETSGLFY

LCILDYFA 

>CforOBP31 

TPEYTDEYMQVHDICQADARYRIDDLSVFIELETEKKPVSQVKFPSNFNAHMGCM

YSNLGLFDKNGDIIIDIAADKLKTFFFNPALAPQIVTACGGIANESDDLDETSGLFYL

CILDYFA 

>CforOBP32 

APQYTEEYFKVHQECQEDVHYFIANMTVFQELEFEKKKPEDVELPVNFNDHLYCM

YVKLFILTNKGTIDEAVAADKLKTFFPENANTQQIVADCSQATANAVNSTIVASSFY

FCLLEYFA 

>CforOBP33 

PQYTAEYFKVHQECQADSKYLISDMTVFQELEYEKKKPSEVKIPSNFNDHMFCMY

NKLGIVDDKGKINESVAVDKLKSFFEKPSSSATIVAECSASASASTGAAAVSGAFYF

CLLESFA 

>CforOBP34 

APVYTPAIISVHLGCQNITQYFVPNEVFQQLEFDKVPPKQVDIPDNFDDHMYCMYT

NLGFESESGELDLSHADGFGTLFANPEDSVEIVTNCASKTEGLTDPIEIAGRFYFCTL

NFYA 

>CforOBP35 

MFLIAAVASSELELFIFVLYSAEYLVDTKMKYIIVLAATLAYATGAPVYTQEILDVH

FACQNITEYFVPQTVFAQLEFQKVPPSDVDIPDNFDDHMFCMYSGLGFESDSGELD

LAVAADKLKTLFVDPNNSAAIVSECAAPTQGLQDPVEVAGIFYFCTLPLYA 

>AglaOBP17 

EEYTSKYDNIDLDAIMKNERLLKNYIDCLLDRGKCTNDANELKKHIPEALETECAK

CSERHKGGVRRAIKFLAENRKEWWNELVQKYDPDGTYRKRYQDLSKKEHVSV 

>AglaOBP2 



ANVLVVEEQNLHHLHDACQSNPATYADHELLHHLAENIDNPQVGAHMLCESTKV

GLQKENGELDLETIKSKVALSVTDSDKVDRLVQECAIKKKSPEKTAIHLFMCLDKN

GVTYFHEF 

>AglaOBP3 

SLTEEQIQKLKGYHKDCAAETGVDTELVTKARKGEFSEDPKFKDHLFCVAKKIGF

MTADGEIHRDVLKEKLGSAINDDAAAQKLIDECAVKKDTPQATAFDTIQCYYVKT

PTHISIV 

>AglaOBP1 

VLDESEFTPKLLEQVKALHDTCASQSGADDGLIGKIKKGDFVEDPKIKSYMKCGLT

ELGVMDDRGEISVDMVPELVPAKYVSESIANTKTCTGKTKDIANLEDRVFAFFKCY

HDLNPGIFIFF 

>AglaOBP16 

KEISSGRCDIPPSAPKKVEEIINQCQDEIKLAILSEALQAFNVNEHSRSRAKRATFSED

EKRIAGCLLQCVYRKMDAVNEKGFPTVQGLVSLYTEGISQKDYILATVQAVNTCLI

KSQKKYLITPQSIDENGKTCDIAYDVFDCVSDEIGKYCGQRP 

>AglaOBP15 

YNFEDPDFNILLSDDLEELSSGVASFSHPRSRRDDEAVNDKDKCHHRKRWGELCCA

EDVMAKMRDVEKDLKRECFKEVVGKDKHEKFDPFNCETMDQRKKQIVCVIQCVG

QKKDLLDTEGNPKEEEFRSFLKESFSSESWLAALQDKVISTCLDEGKNATANRDAS

DSTSCNPAGIKIAHCLHREIQLNCPADQIKDEKSCARLQERLKRRDFFHPPPPPGAFD

EPDN 

>AglaOBP14 

AMTEKQLNAAKKLMRNTCQNKAKPTSEQIDAMQKGDFNGDRNAQCYLLCILSTY

KLLTKENTFDWENGIKALAANAPASVAGPGSATLKNCKDAVKTPSDRCVASTEIA

KCIYDDNPSNYFLP 

>AglaOBP13 

DLTDKLRQKLDLPEVQKCITSTGYIPKGPPEGPSQEFTPEQLCFFKCIMEEKGLLDST

GNIIQDELNNVPLPIPDDKKNEIKKCAAGAGKIESCEDIQKLLSCLPM 

>AglaOBP12 

KLQLPPDLQEYADELHDLCIKRTGITEDDHIAYDIANNPHDEKLQCYIKCLLMEAN

WMDKDGVIQYDWIEENIHEGVKDIVLAALRKCKNINEGANLCEKSSHFNACMYD

ADKENWFLV 

>AglaOBP11 

EMDKEHQECLDETELTEAEVSEFLLGDDAENDAKATKFLMCIFKKKEAVNDEGHF

DVTKAQEVVKHYMTEVVGSEDQQALDCVQEKDTTEQTVLALGKCVEKRKVELSS

SK 

>AglaOBP10 

RPDENLATINMAHNECQSNPRTYVDEDILDRISGGEKIDNPSVRAHILCVTTKLGVL

NEYGEVNRTNLRTVLSRVILNEEKLEENLEKCAVEETDAEEVALVLDKCFWNNLD

HDHNSHIHYHHQKT 

>AglaOBP9 

ALPQSEYGPQLEALQKNVRAACISTSGVDETAISNVGNGVFTDEPKIKHYLTCVLK

EGKLVNEKGVFSEKNIAQLFPDKYKEESLTNIKSCIVKVNDITNLEDKIFALFKCYY

HQNPDLFVFF 



>AglaOBP8 

ILKQSDFTPELKKLAANLHVTCVSKTGIDEALIDKVLNGEFVEEPKMKAYMTCLLL

EGTLIDEKGTPNLEFGATLIPENIREESVKNIKHCYAVNNDVTDLEEKIFRVFKCYY

YINSDIFIFF 

>AglaOBP7 

ASEEQHERVKKIHSECQADPKTHADDELLKKYHKGEEVDKSIVGAHMLCMSTKFG

VIQEDGKINKSALKTSLSRLISDETKLNEAIEKCAVEKDDPKDTALALGKCFREQGG

LRGHEHIHNRL 

>AglaOBP6 

TAIDRDLHKECQADKATHLDENIMKALDEGEITDRAKVGAHLLCISTKAGVINQDG

SINKNMVKEKFSRYYSDAAELERITNKCSQQGTTPVETALKLAECINEYSLEQ 

>AglaOBP5 

ASLPASEKKFINQVHANCQSNPKTFVDESLLKNLPANKDNAQVGVHMLCMSKGA

GFQGPNGDINKETIKSKIALVIRDGSKVNELTNKCAVKTGSLEKTSINIFLCLNSNQV

PYTPDLN 

>AglaOBP4 

APSIRDIHGECQSDPATRLDHDEFKAVRTGESFDRTKVGAHMLCMNKKFGTQNAD

GTVNRNAVKEVLAQDITDETKLEEITNKCVEEGSTPSETALKLSKCVSENTKGGRH

GHGHEHHHGHHHEHHHDH 

>AglaOBP18 

ILKQSDFTPELKKLAANLHVTCVSKTGIDEALIDKVLNGEFVEEPKMKAYMTCLLL

EGTLIDEKGTPNLEFGATLIPENIREESVKNIKHCYAVNNDVTDLEEKIFRVFKCYY

YINSDIFIFF 

 

Appendix X Comparison of the numbers of detoxification genes and members of the 

cys-loop ligand-gated ion channel superfamily among species 

Detoxification genes 
Cylas 

formicarius 

Anoplophora 

glabripennis 

Tribolium 

castaneum 

Dendroctonus 

ponderosae 

Agrilus 

planipennis 

Onthophagus 

taurus 

Cytochrome P450 

monooxygenase(P450) 
87 126 149 106 76 153 

Carboxylesterase(COE) 93 68 85 61 33 74 

Glutathione 

S-transferase(GST) 
26 18 41 38 19 47 

cuticular protein 90 121 149 132 82 138 

Cys-loop ligand-gated 

ion channels Nicotinic 

acetylcholine receptor 

subunit(nAChRs) 

9 1 12 - - - 

glutamate-gated chloride 

channels(GluCls)  
1 2 1 2 2 3 

histamine-gated chloride 

channel(HisCls) 
2 - 2 - - - 

GABA-gated chloride 

channel (Resistance to 
1 2 1 3 2 1 



dieldrin, 

Rdl)(RDL)Ligand-gated 

chloride channel 

homolog 3 (LCCH3) 

GABAA and glycine 

receptor-like subunit  
1 5 1 4 5 6 

cys-loop ligand-gated ion 

channel 
2 1 4 - - - 

PH-sensitive chloride 

channels 
- 1 1 - - - 

 

 

 

 

 

 

 

 

 

 

Appendix Y Prokaryotic expression and purification of CforOBP4-6. A, double restriction 

enzyme digestion of the pET/CforOBP4-6 prokaryotic expression vector. B, SDS-PAGE 

analysis of CforOBP4-6 purification. M, protein molecular marker; A 1,3,5, the 

pET/CforOBP4-6 vector was not digested; A 2,4,6, the pET/CforOBP4-6 vector was 

digested; B 1,4,7, total protein expression in E. coli pET/CforOBP4-6 was not induced by 

IPTG; B 2,5,8, total protein expression in E. coli pET/CforOBP4-6 was induced by IPTG; 

B 3,6,9, purified pET/CforOBP4-6. 

 


