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Table S1.  

List of strains, plasmids and PCR primers used in this study. 

 

Bacterial strains 
 

Description  Reference 

E. coli DH5α cloning strain; F
-
 endA1 glnV44 thi-1 recA1 

relA1 gyrA96 deoR nupG Φ80dlac∆(lacZ)M15 
∆(lacIZYA-argF)U169 hsdR17(rK

-
 mK

+
) λ– 

1 

E. coli DH10B cloning strain; F
-
 endA1 recA1 galE15 galK16 

nupG rpsL ∆lacX74 Φ80dlac∆(lacZ)M15 
araD139 ∆(ara-leu)7697 mcrA ∆(mrr-hsdRMS-

mcrBC) λ
-
 

1 

E. coli Top10 cloning strain; F
-
 mcrA ∆(mrr-hsdRMS-mcrBC) 

Φ80dlac∆(lacZ)M15 ∆lacX74 nupG recA1 
araD139 ∆(ara-leu)7697 galE15 galK16 

rpsL(Str
R
) endA1 λ

-
 

1 

E. coli ET 12567 methylation deficient strain used for conjugation 
with Streptomyces; dam dcm hsdM hsdS hsdR 
cat tet 

2 

Streptomyces sp. T676 wild type producer strain of anthracimycin MerLion 
Pharma, 

Singapore 
S. coelicolor M1146 heterologous host strain;  

∆act ∆red ∆cpk ∆cda 
3 

S. coelicolor M1152 heterologous host strain;  
∆act ∆red ∆cpk ∆cda rpoB[C1298T] 

3 

S. coelicolor M1154 heterologous host strain; ∆act ∆red ∆cpk ∆cda 
rpoB[C1298T] rpsL[A262G] 

3 

S. coelicolor M1146/PAC-14M M1146 containing PAC-14M This work 
S. coelicolor M1152/PAC-14M M1152 containing PAC-14M This work 
S. coelicolor M1154/PAC-14M M1154 containing PAC-14M This work 
S. coelicolor M1146/pESAC13 M1146 containing pESAC13 This work 
S. coelicolor M1152/pESAC13 M1152 containing pESAC13 This work 
S. coelicolor M1146/pESAC13 
∆pUC 

M1146 containing pESAC13 ∆pUC This work 

S. coelicolor M1152/pESAC13 
∆pUC 

M1152 containing pESAC13 ∆pUC This work 

   
Plasmids/ P1 artificial 
chromosomes (PAC) 

 

Description  Reference 

pESAC13 PAC vector (P1-phage replicon) for genomic 
library construction; RP conjugative, ΦC31 
integrative tsr, neo, oriT, attP and int from 
ΦC31, P1 rep, sacB 

5 
GenBank No.: 
LM999999.1 

pESAC13 ∆pUC BamHI digested pESAC13 to remove pUC 
backbone; BamHI religation 

This work 

PAC-14M P1 artificial chromosom; pESAC13 with 100 kb 
insert in BamHI site 

This work 

PAC-18J P1 artificial chromosom; pESAC13 with 155 kb 
insert in BamHI site 

This work 

pR9406 driver plasmid for conjugation David Figurski; 
unpublished 
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Table S2.  

List of PCR primers used in this study. 

 

Primer  Sequence (5'-3') 
 

Description 

P1 CTCACGCTTCGTAGTGTTAGTTTC atc cluster upstream screening primer forward (f) 
P2 GACGTTGATCCAGAAGACCGATC atc cluster upstream screening primer reverse (r) 
P3 GTCTACGTCGGCGTCATGTAC atc cluster centre screening primer (f) 
P4 GTGGCCGATGTTCGACTTCAC atc cluster centre screening primer (r) 
P5 CTTCTGTGTGATCGTCGGCATG atc cluster downstream screening primer (f) 
P6 CTGTCCTGCACCATGCTCATG atc cluster downstream screening primer (r) 
P7 CCGTCGACATTTAGGTGACAC pESAC13 sequencing primer (f) 
P8 CGGCCGCTAATACGACTC pESAC13 sequencing primer (r) 
P9 GGACCGAAGCCCAGCTC sequencing primer for frameshift in atcE (f) 
P10 CCACAGCTCGTCCAGGTC sequencing primer for frameshift in atcE (r) 
P11 CTCCTCGCCGAACTCCTC sequencing primer for 15 bps omission in atcE (f) 
P12 GTCGGGTAGTTGAAGAAGTCG sequencing primer for 15 bps omission in atcE (r) 
P13 CAGGGGGAGGACACGGTGAA sequencing primer for 186 bps insertion atcD (f) 
P14 CTGCTGCGGGTCCATCAGTT sequencing primer for 186 bps insertion in atcD (r) 
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Figure S1. 

HPLC chromatograms of 1 production in the heterologous host strains Streptomyces 

coelicolor M1146, M1152, and M1154. (A) anthracimycin standard (1 mM, 5 µl 

injection); (B) S. coelicolor M1146/pSAC13∆pUC (control); (C) S. coelicolor 

M1146/PAC-14M; (C) S. coelicolor M1152/PAC-14M; (D) S. coelicolor M1154/PAC-

14M. PAC-14M contains a 100 kb insert including the full 1 gene cluster. 
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Table S3. 

Incorporation of [1,2-13C2] sodium acetate into 1. Data were recorded on a Bruker 

Avance III 500 MHz instrument equipped with a DUL cryoprobe at 25 °C in CDCl3.  

 

Carbon δC/ ppm J(CC)/Hz 
 

1 168.93 54.36 
2 49.25 54.33 
3 190.87 61.83 
4 103.04 61.81 
5 194.20 45.62 
6 52.71 45.63 
7 37.57 * 
8 31.41 34.38 
9 121.08 72.39 

10 134.01 72.36 
11 37.47 * 
12 33.06 34.31 
13 133.07 69.30 
14 124.95 69.30 
15 46.09 32.71 
16 32.82 32.70 
17 139.12 68.84 
18 126.11 68.86 
19 123.80 73.08 
20 131.71 73.08 
21 70.01 38.88 
22 21.00 38.88 
23 11.85 - 
24 23.57 - 
25 16.47 - 

 
* The coupling constant could not be 
measured because of overlapping 
signals. 
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Figure S2. 13C NMR spectrum of [1,2-13C2] sodium acetate labelled anthracimycin in CDCl3.  
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Figure S3. 

Domain sequences and phylogenetic trees of AT (A) and KS (B) domains from various 

trans-AT PKS pathways. The enterobecteriaceae malonyl CoA-ACP transacylase 

FabD (WP_000191372) was used as outgroup for (A); KS4 of the erythromycin 

biosynthetic gene cluster (cis-AT PKS) (W63677) was used as outgroup for (B). KS 

numbering refers to the position within the gene cluster starting from the upstream 

end. Clade types according to Nguyen et al. 2008 are shown in roman numerals.5 

Sequences from the following pathways were used; the accession numbers are given 

in parentheses: Atc, anthracimycin (this study); Bae, bacillaene (AJ634060); Bry, 

bryostatins (DQ889942); Chi, chivosazol (DQ065771); Cor, corallopyronin A 

(HM071004); Dif, difficidin (AJ634062); Dis, disorazol (AJ874112); Els, elansolid 

(CP001699); Kir, kirromycin (AM746336); Lkc, Lankacidin (GQ925917); Lnm, 

leinamycin (AF484556); Mln, Macrolactin (NC009725); Mmp, mupirocin (AF318063); 

Ooc, oocydin (JX315604); Ozm, oxazolomycin (EF552687); Ped, peridin (AY328023); 

Rhi, rhizoxin (AM411073); Sor, Sorangicin (HM584908); Ta, mycovirescin 

(NC008095); Tai, Thailandamide (NC007650); Vir, virginiamycin (AB283030). 

Sequence alignments were performed using ClustalX2. For the generation of the 

phylogenetic trees the software FigTree v1.4.2 was used.  
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>AtcC_AT1 

EIYREDRTAAHPFDTLAYTHPAILMVELALVETLRAEGVRPDHVLGASLGEFAAAAAAGVLDVEELARSLAEQVRL

VDRHCPPGGMIAVLDDIRTYRARGEDGPLDQRLTGGLELAAVNFDRHFVLTGEPDEVARFEARLRADGRLCQRLPV

TYAFHSRLMDVAAEPYRRALAGLRVRPPDVPFVSCAAGTALDDVRVDHFWRMVREPIDFRRAVGHLENQGRASLYL

DLGPSATMANFATRNFAPGS 

>AtcC_AT2-ER 

IFPGQGSQSRGMGAALFPRFPELVAGADEVLGYSVAELCREDPDRRLDSTEFTQPALYTVCALSHLDRAGGGWHGA

HFFAGHSLGEYTALFAAGAFDFLTGLRLVRERGRLMGKIRDGGMAAVIGLDDEKVRTVLTENGLTDVDIANHNSPG

QLILSGPRERVHGARDAFLRAGARNFLPLKVSGAFHSRAMEPVRGEFEAFLAATAFAPPAVPVIANVTGRPHTPEG

LRHALAEQLVRPVRWEQSVRHLLAQGVTDFEETGPGTVLTRLVDRIRRSPAPRPA 

>BaeC_AT 

LFPGQGSQKQGMGSSLFDEFKDLTEQADETLGYSMKRLCLENPYSNLHKTQFTQPALYVVNVLSYLKKIQDNDIKP

DYVAGHSLGEYNALFAAGAFDFITGLQLVRKRGELMSMATDGKMAAVMGLTAAQVSDALQTHGLHTIDIANMNSPH

QVVISGRKEDIERAKSVFEGLKDVTMFHPLNVSGAFHSRYMSEAKQEFEKFLQSFHFSAISIPVISNVHARPYEQD

GIHSVLADQIDHSVRWNDSIRYLLDKGRMEFEEVGPGHVLTGLIHRIKNETEA 

>BaeD_AH 

MFSGQGSQYYQMGKELFAHNAAFRQKMLDLDDFAVSRFGYSVLKEMYHTGNRLSDPFDRLLFSHPAIFMAEYALAY

ALEQRGIRPDYVIGASLGEYAAAAVSGVLSAEDALDCVLEQARIVTETCRNGSMLAILGDPALYQDDPLLGEHSEL

ASVNYHSHFVISGEREHIKKIMDDLREKQIPHQLLPVSYGFHSALVDQAEQPYKRFLAQKSIRTPFIPYISSATGE

AETDIQADFFWDIVRKPIRFREALQFADSRQKGLYIDAGPSGTLAAFAKQILPAGSAE 

>BaeE_AT-ER 

VFPGQGSQRIGMGEDLFGRYPELTAKADHILGYSIQELCRDGERLNQTQFTQPALYVVNALSYLKKTEETGLKPDF

TAGHSLGEYNALYASGAFDFEEGLQLVKKRGELMSRAKGGGMAAVIGLTHEQVTDVLRENHLDMIDIANMNTPQQI

VISGYKEDIEKAASVFEAVNGVKMVHRLNVSGAFHSRYMLEAKEEFSRFIESFHFKPLSIPVISNVTARPYEQREL

KETLTGQITGSVNWTDSIRFLMGRKNMSFEEIGPGKVLTGLIQRITAEAE 

>BryP_AH 

IFMYSGQGSQYYQMGKELYDNNSLFRHHMNYCSNQLKDRLGVSLIDIIYDKSKKSEEFDNIIYTNPALYIFGYSLT

QVLIDKGIKPDAFLGHSLGEYIAATVAGIIPLEDGLNLILTQAQLLEKHCNTGKILNVFSPPDFYYKNKNLFFNTP

LACVNFSNNFSVSGYRYEIDLVKKELDKRKIFSSYLPVSHGFHSHAIDPIENDFKKYVSQIKYSDNKLPIYSCYYT

SEITQDNIDNMKNYLWEVIRNTINFENLISSSFQNTSNNIFIDTSPNAALSNSLK 

>BryP_AT 

TIYLFPGQGSQHKKMGKYLFDKYPELIHQADQQLHYSIKELCLEDPDQLLNKTQFTQPALYIINALSFLDKIELES

HKPSYVAGHSLGEYNALFAAGAFDFLTGLKLVQKRGLLMEEAPKGAMAAIIGITHNQVKCILEDIPQKNIDIANIN

SEKQFIISGLYDEIIACENSFTKMGANFIPLNVSAAFHSRYMKDIEIKFEQYLQKFQLNPLRTPVISNYSARPYPK

ENYRDYMVKQISHPVKWYESISWLIQQDHFEFEEVGPGRVLTN 

>ChiA_AT-ER 

VFPGQGAQRKGMGADLFDRFRRVIGAADEILGYSIKELCLENPDQRLNQTQYTQPALFTINALSYYQRLEDQGVRP

AYLAGHSLGEYSALLAAGAFDFETGLLLVKKRGELMSKADKGGMAAVFGLREDDILEALQRHGLRRLHIANHNTPS

QIVISGAAEEIQRAKPVFDGIAGARYVPLNVSGAFHSPLMAEAREEFAAYIARFDLRNPGIPVVSNVTARPYVDGR

ASQLLTEQITSSVQWTDSIRYLMGLGETDFKEIGPGNVLTKLVQQIKQEA 

>CorA_AT-ER 

GAALFDQYPRQVQQADEILGYSIRSLCLEDPDRRLEETSYTQPALYVVSALSYLKSQEAGVTPSYAAGHSLGEYNA

LFAAGVFDFQTGLRLVQKRGQLMGRAKGGGMAAVIGLGEEAIQQTLAAESLSGVSIANFNTPSQLVISGPRDEVAR

AEAPLLAKGARHFVMLRVSAAFHSRYMIEAEQEFSAFLSGFRLAPPRFPVFSNVHALPYEPERLHETLAAQISRPV

RWAEIMRRLLSLEDVRFEEVGPGNVLTGMLRKIRAES 
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>DifA_AT-ER 

VFPGQGSQFKGMGAGLFDEFQDLTRQADDILGYSIEELCLEDPNHQLGKTQFTQPALYTVSALSYLKKMKESGREP

DYAAGHSLGEYNALFAAGCFDFETGLQLVKKRGELMSKAAPGGMAAVLGFTAEQVKEVLSDYHLTGIDIANHNSPS

QIVIAGTKQDIEKAGPVFEKAGVRMYLPLNVSGAFHSRYMKDAEKEFADYLEETAFLPLRFPVISNLHAAPYKNDE

IKTNLTLQMTNQVKWTDTIRRLMGLENNEIAEVGPGEVLTKLTRQIKKD 

>DisD_AT-ER 

MFPGQGSQAKGMGRALFDAFPALTARADGVLGYSIRALCQDDPDQRLSQTQFTQPALYVVNALSYLKRREEEAPPD

FLAGHSLGEFSALFAAGVFDFETGLALVKKRGELMGDARGGGMAAVIGLDEERVRELLDQNGATAVDIANLNSPSQ

VVISGAKDEIARLQVPFEAAGAKKYTVLRVSAAFHSRFMRPAMVEFGRFLEGYDFAPPKIPVISNVTARPCKADGI

RAALSEQIASPVRWCESIRYLMGRGVEEFVECGHGIVLTGLYAQIRRDAQ 

>ElsB_AH 

LFAGQGSQYYNMGRALFDTNPTFRNTMLGLDEVAVRLTGLSVIEYLYDGNKRYPLDRLLYSHPAIFMVQYALARTV

SELLPAAPAYVLGSSLGETVAAAVSGAIPAEDMLEIVIRQAALVERSCAEGGMITLLHDQTIFENEPALYMNAVIA

AYNYDAHFTLSAAKTALSGISSFLHTREIMYSVLPVKYAFHSSEMEKIGALFLDGNRDKHFSLPVIPFYSSVYARE

WYDISITYFWQVIRRRIRFKEAIESLEKSGPYYYIDCSPSGTLKNLTAKIAPAS 

>ElsA_AT-ER 

LFPGQGSQKRGMGEKLFDKYTSLTEEASEILGYNIRELCVTDEHRLLNQTQYTQPALYVVNALSYLDRLDTMPKPD

FVLGHSLGEYVALFAAGAFSFETGLKLVKQRAEIMGRVKNGGMAALLGLKMDTVRKILVESSYTSIDIANYNSAEQ

IVISGLRDDIISAQKVFEANGAKLYYPLNVSGAFHSRYMKEAQDAFALCVSSVHFSPLQIPVISNVLARPYEDGRI

GELLTTQITSQVKWYESISFLLHNGVATFQEVGPGDVLTKMQGFIA 

>FabD 

MTQFAFVFPGQGSQTVGMLADMAASYPIVEETFAEASAALGYDLWALTQQGPAEELNKTWQTQPALLTASVALYRV

WQQQGGKAPAMMAGHSLGEYSALVCAGVIDFADAVRLVEMRGKFMQEAVPEGTGAMAAIIGLDDASIAKACEEAAE

GQVVSPVNFNSPGQVVIAGHKEAVERAGAACKAAGAKRALPLPVSVPSHCALMKPAADKLAVELAKITFNAPTVPV

VNNVDVKCETNGDAIRDALVRQLYNPVQWTKSVEYMAAQGVEHLYEVGPGKVLTGLTKRIVDTLTASALNEPSAMA

AALEL 

>KirCI_AH 

LFAGQGSQYHGMGRWLYGADPFFRDALDSLDAVVREINGDSVIDAIHGDGRGAELAMTRLSLTQPAIFMVEYALAR

MLRAHGFEPELVLGASLGEVVAAAVAGIFDPEECLRSLLEQVALFEAECPRGGMLAVLADAGLVDREPALAGAHLA

AINGPDNFVLAGTAGRLDAIERHLAASGVLCQRLPVLFPFHSPLIDGVRDAFTKLVGGLTPRAASIPLISGTTGAE

VRHPGPDHFWQVLREPFDLSRALEPLLARDDLLFLDLGPSGSMANLVRARLPEGSRSRVLPLL 

>KirCI_AT 

VFPGQGAQVKGMGRDLFDRFPELVERADAVLGYSIRELCLEDPGRNLRDTRYTQPALYVVGALSWLATVQEGGRLP

DYLLGHSLGEFAALFAAGVYDFETGLRLVAERGRLMGQVTGGTMAAVSAVDSSLVREVLRDDELSGLDIANYNAPT

QTVVAGPADAVNRALAVFKDKGARCAPLNVSAPFHSRYMAQAAEEFGRLLDATAFAAPKIPVISNVDARPYEPDAV

AATLRRQIVSPVRWTDSIRLLMGRGDFRVRELGPGQVLTKLIARIRDEAT 

>KirCII_AT 

VFAGQGAQWDGMGLELLDTEPVFGAALRRCDERVRELAGFSVIQQLRAGPAMSRLGEIDVLQPTMVSLQIALVALW

RSWRVEPDAVTGHSMGEISAGYAAGALTLDDALLIACRRSALLRRIAGRGALATTELSPEAAHALAASSGGRICVA

GENSPRSTVLAGDTATLTALVEDLDRRGVYCRMVRGTVASHSHYVDELRDDLAGALRPLSPVPSRVPFYSTVTAAP

VPGTDLGPAYWMRNLREPVRLAAATGRLAEDGHEIFVEVSTHPVLLSSLRQTLESAGRPGEVLPSGRR 

>LkcD_AT 

MFPGQGSQRIGMGKEVFDAYPQLCDRADEIVGHSLRELCLKDPDGRLNETSRTQEAVYFVSCLMYLAYAEEHGAEQ

VRCLTGHSLGLYPALFAAGVFDLFEGLEIVSRRGALMQEARDGAMVAVLGPRASEIDDHLARLEFFDVDVANYNSP

EQVVLSALKPRLEELVPRLEETGHRCVWLPVSGAFHSRHMEPARLRFAQFLRDRTFTPPTKPVVSTTSGRTLGARH

LLEEMVFQLVKPVRWWQTVTHLSRTGHKTFDEVGPGRVLTKLSAEILGDEP 
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>LnmG_AT-ER 

VFPGQGSQRKGMGADLFARFPDLTRQADTVLGHSVEELCRSSGDGRLDRTEYAQPALFVVSALSYLARDPGLPQPT

LLAGHSLGEYGALFAAGCFDFATGVRLVRERGALMGRAQGGGMLAVLGVDGDEVQALLAGTGARQVDVANYNTPTQ

TVLSGPLDELRMVSAALGQRPGVRCVPVRVSAAFHSRHMRPAAQEFATFLTGFSFADPHRTVISSVTARPYGAGQV

AELLSRQIESPVRWSETMAYLRERGTTELEEMGPGKVLTGLWKQGRADGAKA 

>MlnA_AT-ER 

VFPGQGAQFKGMGRDLFDEFSELIKKADHILGYSIKDLCLSDEKERLTDTKYTQPAIYTVSALQYLKGLKEGHTRP

DAVAGHSLGEYTALFAAGVFNFETGLRLVAKRGELMSEASEGGMAAVIGLDEHHIKKILQKYDLGQIDIANYNTSS

QIVIAGAAEEIKRAASFFEKEGAKAYIVLQVGGAFHSRFMESAQRKFAEFIEEFHFSELNFPVISNYTARPYKQED

IKRNLIEQITNSVKWTESIRYLMGQGVTLFEEIGPGNILTKLIQTIQRDE 

>MmpC_AH 

MFSGQGSQYRHMGRALYERHAGFGRHMRALDEVVRQTGGYSVLDGLYGDQPQAAALDDILVTHPAIFMVEYALAQS

LIEHGVYPDHVLGSSLGEVAAAAVSGALDAEQALGFVVRQARLFHEHCPAGGMTAVLADIAVFEQLQADGIEVELA

AINYPQHLVISGTVSALAAAQMQLARRNVVFQRLDVNRPFHSSHMDPLRDAFIQTSQALQLRTPRMGYVSSTLGGP

VSQFAPEHLWHVVRSTLQLAPAIEYLEGLGPHEYLDAGPSGSMANFAKRCRSAHSAS 

>MmpC_AT-ER 

MFPGQGSQFRGMGEGLFERFAELTACADRVLGYSIRELCENDPRNELGQTRFTQPALYVVNVLSYLAQAGDAAPPD

YVLGHSLGEFCALFAAGAYDFETGLRLVKRRGELMSEATGGGMSAVLNLDLATIKQVLRQAGSTQLDFANFNAPQQ

TVLAGPLDALESVRTQIEDASGICVALNVSAPFHSRYMRGAQEAFAAELARVTFKPLTLPVIANVDARPYEQEAIA

SQLARQMTSSVQWVESIEYLLQAGITQFKEIGPGNVLTNLQAKIEKNRSPA 

>OocV_AT 

FPGQGSQYRTMGYGLFEQFPELAAQASQALGYDIAELCIKDPQRVLNQTQYTQPALYTVNALSYLERKARGAAPPD

ILAGHSLGEYNALFAAGAFDFITGLKLVQKRGQLMSLAPKGAMAAVLEINVADIERILAESGFQHVDIANINSLQQ

CIISGAYDEVLALEPRFLEAGARFVQLNVSAAFHSRLMSDIEREFADYLTQFTFQPLSTPVLSNVTARAYPRTDYQ

TLLTRQISSPVRWYESISWLLAQGCDDFAEVGPGDVLTKLHQRITEA 

>OocV_AH 

MFAGQGSQYYQMGRAFYHSDGHFRQTMDRLCHKVYMLSGVNLLEQLYSERDAAAEFDDIRHTHPALFCFGYSLAQM

LIARGIQPAAVVGHSLGEYIAAVVAGMLRLDDALRLVVEQAHLLEQHAPAGRLAVVLAAPDIFHRATEVFSRCTLA

GVNFGNNFFISGEQSAVTSAIQKLTERDILSLSLPVRYAFHSASIDAIKPSYQKLLDKTPCFAPTMPVYSSVLGRA

VGEMQQADAQGYLWQVIRDKVDFSTLVDSVFSTMSDHFFIDASATGSLSNFLK 

>OocW_AT 

MFPGQGSQQPGMGRELFSQFPDLTRIADDILGYSIERLCLDDPDGELNKTQYTQPAIYVVNALSYYKKRQETGIQP

DFVLGHSLGEFNALLAAECFDFATGLKLVKKRGELMAQAAGGGMAAVLGLSEAKLRAFLTEKKLDTIDLANFNTPS

QIVISGQRDDVTKAVTEFEQSGMRCVPLNTSGAFHSRLMRGSMDKFESYLQNFQFSALKIPVIANTTARPYEDDTL

LTCLAQQIASPVRWTASIQYLMSLGTPEFTELGHSEVVSGLVEKIKAETTED 

>OzmM_AH 

MGSALYETEPVFRRVMDRLDAAASGELGESVLAALYAPGRGRAEPFDDIAFTHPAIVMVELAAAETLIASGIRPDL

LLGASLGEFTASVLAGVLDADACLRILVRQAAAVRDAPRGGMLAVLDDVALHARLPLLRERTEIAARNYPGHFVLA

GAHEDLVAAEEELRARKVVCHRVPVPYAFHSRLMDSGEPLFRSAMAGTELRPPRLPVISCATGGQVERVTVDHLWR

ATRLPIEYAGTLAALERRGPFQYVDLGPSGTLHNFARNGLPASSRSRSLPL 

>OzmM_AT-ER  

FPGQGSQAKGMGKDLFEEFPEETALADSVLGHSIRELCVEDPRRELKLTRFTQPALYVVSALAWLRERRENPVPPD

FLVGHSLGEYVALFAAGSFDFETGLRLVARRGELMSRADGGRMAAVLKCDLETVEGALAGHGLTGLDIANHNAPGQ

FVIAGPTEQITAAKPVFEGLGAHYVQLNVSAPFHSRYLRDTAEEFGRYLEGFTLRDPAVPVIANVDARPYRPGEVA

RQLARQIASPVRWTDTIRYLMGLGDFEFVELGPGRVLGKLVAKIRAEAE 
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>PedC_AH 

MFSGQGSQYFQMGRQLYEQDETFHAWMKSLDDNVRDYIGQSLLDIIYDTGHERSLPFDRLIHTHPALFMVQYALAK

SLLARGLPAPDFLIGASLGEFIAISLAGDTHVENILFNLIKQARLFDEYCNAGAMLLVIDHIDTFSTTPAFSKDCE

LAGINFDHCFVVSGPRTGILQTRKSLTKQNIACQLLPVSIAFHSSWMDEVHEIFIQQFPEQICRRLHTPVISCALP

VPEQLTRFSSTYWWHVIRQPIAFHLAINTFHQSSPNAVYLDLGPAGNMAAATKYNLPSSIHYRILP 

>PedD_AT 

IIEAANDILGYSIKTLCLEDPQRQLRLTQYTQVALYVVNALTYRQHLQQGGGLPDFVAGHSLGEYNALESAGVFSF

EDGLRLVQKRGDLMSQAPRGAMAAILGISADSVAGILAEQGLTRIDIANYNAPTQTIISGLEADIRDAQAVFESCQ

AMYVPLNTSGAFHSRYMQSARDEFAQFLEAFEFRDPQIPVVANVTAKPYVGTEVVRTLADQLTGSVRWLDSMRFLL

DQGVTEFRELGPGDVLSKLVESIRSSAMSK 

>RhiG_AH 

MFPGQGCQFYQMGRELYQNNSVFHRWMNELDALIRVELGHSLIAEIYDANNARSKTFDDLRISHPAIFMVEYALGK

TLIEQQIQPDYLLGTSLGELAAAALAETLPLSDAIRFVTRQGQLFHRRQSPATEGTMLAILCDESLYQQTPLLHDH

CDIAAYNAQSLIVIAGQSARIAEAERYLSSRDIVFQRLPVKQAFHSRHIDFLKPEVDVLASELRLRRAQIPVISCH

NTETLNQLTTDHFWRTIREPIRFSQTLARIEREAAERGESMIYLDLGPSGTLANLIKQNIRDRQAPQTFAVL 

>RhiG_AT 

VFPGQGSQRVGMGAELFEQFPDHVAQADEILGYSLRTLCLEDPDRQLSHTQYTQPALYTVNALAFLNKQQQDRRQP

DYLAGHSLGEYCALFAAGAFSFETGLKLVKKRGELMARATGGSMAAVIGRSADEIKSLLSQHGLNALDVANYNSPS

QTVLAGPVEALSQAKEIFQALEITVIPLSVSAPFHSRYMQSAMEEFGEYLKQFSYSPLQIPVISNIHAVPYRDNEL

IDNLTRQICGSVRWVETVQYLIRQGECEFEELGPGNVLTKLINSIRAA 

>SorO_AH 

MFSGQGSHYFQMGQELYERQATFRRWMDRLDVVTRDLSGASVVEALYKRGHGKGDLFDRTLLSHPALFMVEYALAR

ALLEAGVEPGMVLGASLGTFTAATIAGCLDVEDGLKAAIQHAKALESTCEPGAMIAVLAPLRLCEDASLHRYGELA

AVNFDGNFVLSVRTHDVSAVQEILRGRGVTFRRLPVSFAFHSRWMDPAETSFKRHMRSVITRRGDLPLVCCARSQP

LDALSDERLWRATRDPIRFQDTLRRLEASGPHQYVDMDPAGTLATFVKYNLAQTPSA 

>SorO_AT-ER 

MFPGQGSQKRGMGAGLFDSVPQYRAVEKDVDALLGYSLRALCLEDPKNVLSDSQFTQPALYMVNALHYYQLLAEGA

RPDYIAGHSLGEYNALHAAGAFDLLTGLRLVKRRGELMSQAKKGGMAAVIDMDERGIRKVLEENDLGTIDIANFNS

PGQIVISGPLDDISRAKSIFERSGARSFIPLPVGAAFHSRYVADAARAFADFLAPMTFAPLQLPVISNVTARPYEA

GNPSVAIKSLLVEQITRPVRWMQSVEYLIDKGVRDFREVGPGNVLTRLVNKIHK 

>TaiC_AH 

MFSGQGSQYVGMGRALYESEPTFRHHVDRFDEVTRDKTGTSLVARLYGRDARAGEPFDDTHVTHPALFAVQYALAR

TLQARGAQPDIVLGSSLGDFVAAALAQVAPAQEIVAWLIDQAASMARACEPGFMLAVLGPASIYRGSDTLREFSDL

VGVNYAEHFVIGGNRADLVRVEAALAREGVVFHRLPVRFGFHSRNVAPVVPWLHAREANLSCRAPTIPWASCTAGG

IVEAPTARFLTRIAIDPLRFQEAARAIEQTGSPDTLHWVDLGPSGTLANFARR 

>TaiC_AT-ER 

LFPGQGSQVKGMGAALFARFPDRMRLANEILGYDLAALCIENPDNRLGQTQFTQPAMYVVNALAYLARREDDAGAP

AFVAGHSLGEYSALFAAGAFSFEDGLRLVKKRGELMSAARDGGMAAVLGLDEARVAEILALSDLRGIDIANLNAPT

QIVIAGPADEIRRAQQWFEQGGCYAYVVLPVSGAFHSRMMRDAQREFERFIAPFDIGAPGIPVIANVTGRPYRGDE

VRRGLVEQIASPVRWVDTIRYLSEQGVERFAEIGTGTVLTDLLRKILPQKAGA 

>TaV_AH 

LFSGQGTQSYFMAKELFDTQTGFKRQLLELDEQFKQRLGHSILERIYDARAARLDPLDDVLVSFPAIFMIEHALAR

LLIDRGIQPDAVVGASMGEVAAAAIAGAISVDAAVALVAAQAQLFARTAPRGGMLAVLHELEACRGFTSVARDGEV

AAINYPSNFVLAADEAGLGRIQQELSQRSVAFHRLPVRYPFHSSHLDPLREEYRSRVRADSLTWPRIPMYSCTTAN

RVHDLRSDHFWNVVRAPIQLYDTVLQLEGQGGCDFIDVGPAASFATIIKRILARDSTSRLFPLL 
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>TaV_AT 

LFPGQGSQERGMGAALFDEFPDLTDIADAILGYSIKRLCLEDPGKELAQTQFTQPALYVVNALSYLKRLREGAEQP

AFVAGHSLGEYNALLVAGAFDFETGLRLVKRRGELMSGASGGTMAAVVGCDAVAVEQVLRDRQLTSLDIANINSPD

QIVVSGPAQDIERARQCFVDRGARYVPLNVRAPFHSRYMQPAASEFERFLSQFQYAPLRCVVISNVTGRPYAHDNV

VQGLALQLRSPVQWTATVRYLLEQGVEDFEELGPGRVLTRLITANK 

>VirI_AT 

MFPGQGAQRVGMGRTLLDRFPDLEREASDTLGYSLRRLCLEDPEGRLGNTRYTQPAMFAVNALAHRAAVEDGARPD

IAIGHSLGEYNALEAAGVFGFTDGLRLVAARAAAMAEVGGGGMSAVVGLTETKLRFLLLRAGFATLDLANLNTASQ

TVLAGPLEDLEEAGQVLEDAGARMVRRLDVSGPFHSRYMAPAAAALVPLVRSARLRPPAFPVIANRTAQPYRAELA

ADLLLQQIDHPVRWHETVRTLLDEPDAVFTEIGESTVLTSMVRQIKRDAE 

----------------------------------------- 

>Atc_KS1 

IAVVGIGCRLPGARDHRAYWANLDAGLCSVREITADRWDTARHYSPDPSSPDTSVSKWCGLLDHPYAFDHAFFRLS

PRDAALMDPQQRLVLEETWHCVEDAAIPLAELSRARTAVYVGVMARDHLQEAGRDGAPVEGHSGLGGYDGLLANRV

SHTLGLRGASVSVDAACASSLVALHAGMRALLDGEADYVLAGGVSLNLHPWKYLTFSKARMLSPEGLCKTFSHDAD

GYVPGDGVAMVLLRPLADAVRDGNHVYGVLAGSAVNHVGRGGTITAPSVDAQREVVSAALARAGWDPRTVTYVEAH

GTGTSLGDPIEVEALHRVYAPASPDTGWCRIGSVKPNIGHLEAAAGVAGLVKVLMMMRARTVPPSLHIRDLNPLIR

WADGPFEVTRRSVPWRPHREGRPLRAGVSSFGMGGVNAHVVVEEY 

>Atc_KS2 

VAVIGMAGRYPLAPDLDAFWRNLAAGRDCVTAIPPDRRRDWGLPATGDLPGDSGIYCPSGGFLDGVDRFDPLFFHV

SPREAEVMDPQERIFLEVAWSAFEDAGYPPHRLGDPDDPAQRRVGVFAGVTTQTYLLWGPGRWNADDPVIPTSTPW

SVANRVSHRLDLHGPSMPVDTACASSLHAVHLARVSLARGECDMALVGGVNLYLHPAKYRWLCQMRMLSPTGRCHA

FGEAADGFVPGEGAGALLLKPLRRALADGDRVLGLIRGTSVNHGGRTSGFTVPNPRAQAELVRAALRDAGVAPDAV

GYVEAHGTGTALGDPVEIAGLAQAFQDVPAHGAAEGDGCALGSVKTNIGHLESAAGIAGLTKVLLQLRHGTLVPSL

HAERENPRLDLAGTPFRLQREVSPWHRKTGADGRELPRRAGISSFGAGGANAHVIVEEY 

>Atc_KS3 

VAIVGMHAEMPGCPDLDAYWRHIEAGDELISEIPADRWDWRDHYDPTGRREGTTVSKWGGFLPEVDTFDARFFGVS

PREAELMDPQQRLFLQTAHRAVEEAGYRPCDLAAGRTGLFVGVATHEYYDLLREAGVPTEAYTTTGLFHAILANRV

SYLMNLSGPSLPIDTACSSSLVALRTAVESLRAGSCDAALVGGVNLLLSPTIYVSFSRAGMLSPDGRCKTFDAAAD

GYVRGEGVAALLLKPLSAAERDGDHVHAVIRGSAVNHGGRVNTLTTPNPNAQSSLIVDAFEEAGVDPETVGYVEMH

GTGTALGDPIEINGLKKAFRELRDRAGRSRLTQPCTAIGSVKPVIGHLEAAAGMAGVVKAILAMKHGKLPGSPHIR

EPNPHIQLRGGPLRIPRTTEPWPRRTGPDGRELPRRAAVSSFGFGGTNGHVLLEE 

>Atc_KS4 

IAVIGMSGRYPGAATLAELWDNLARGVCAAGEVPPSRWPAERYHDPDPARLDTTYCSRGAFLDDVDAFDAPFFAMS

GKEAAQTDPQQRLFLEEAWRALEDAGYPSGALEGRPCGVFVGVGPSEYLTRMNRAGVLKEAQSFWGNEASVLAARI

SYFLNLKGPSLAVNTACSSSLVAVHLACRSLLSGECETALAGGVFLTLAPDYFVVASNGTMLAPDGVCKTFDDSAD

GFGPGEGVGALVLKPLRAALRDGDHVHGVVKGSAINQDGRTNGITAPSGAAQTAVELAAWERAGISPETLGYVEAH

GTGTRLGDPVEIEALANAFAHHTDRKAFCPIGSVKANIGHTAAAAGIAGIIKVLLAFRHDRLPPSANYRTPNRLID

FPDTPFRVVTELSPWPGRDGAPRRAAVSSFGFSGTNAHLVLEEP 

>Atc_KS5 

IAVVGISARFPQAENLDVFWENLRDGRDSVTEIPPDRWDHARHFDPRPGVPGKSYTKWGGFLDGVDTFDAGFFHLS

PREAERMDPQERLLLQEVWHALEDGGLTRDRLAGTAVGVYVGVMYSQYQLLQAEQAVRGNPLHLGSSYASLANRLS

YFFDLRGPSMAVDTMCSSSLTAIHLACEALARGDLQAAVAGGVNLTLHPAKHIDLSQGRYASSDGRCRSFGEGGDG

YVPGEGVGAVVLKRLDDALADGDRVHAVIRGSALAHGGRTNGYTVPNPAEQARLVAEACRRAGIAPRDLGYVEAHG

TGTSLGDPIEIRALARALGPRPEDRPPCAIGSVKSNIGHLEGAAGIAGLAKVILQFRHRRLVPSLHAEPVNPHIDF

DAAGLRLQRTLEDWPALLDDTGAPLPRLAGISSFGAGGANAHLVVEEP 
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>Atc_KS6 

AIVGVSGRYPMAGTLDEFWHNLREGRDCVTEVPRSRWDHGRYFAPDADRPGTTYAKWGGFLDDVDRFDPLFFAIPP

REARMMDPQERLFLQAAWHALEDAGHARSAPGGRRIGVYVGVMYAQYQLYGADPALQSRGFVPGSLSASVANRVSH

ALGLTGPSVALDTMCSASLTALHLACAGIRLGDCDAALVGGVNAILHPNRYLQLAQSRFASSDGRCRSFGEGGDGY

VPGEGVGALLVKPLSRAEADGDHVHAVIRGTAVNHGGRSNGFTVPTPAAQAEVIGEALRRSGVAPGDIGYVEAHGT

GTALGDPIEIAGLGRAFRSAAPDGTDTEPIPIGSVKSNIGHLESAAGIAALTKVLLQFRHRALVPSLHADPPNPHV

DFGAGPFRVQRVHAPWPARRTGGRDLPRLAAVSSFGAGGSNAHVVLQEY 

>Atc_KS7 

VAVIGMSGRFADAADLDELWANLAAGRDSVREIPPHRWDVGAHWDPDPAAPGKTYGKWGSVLDGIDRFDPDFFGIS

PREARLMDPQQRLFLMEAWRAIEDAGYGERTLDGLECPVFVGTSMGDYHHLLRQRGVPVEGYTFMGTHPAVLSSRL

SYHLNLKGASLAVDTSCSSSLMAVHLACEAIREGRGELALAGGVAALVTPELHVLASKAGMLSPRGRCRPFDDGAD

GFVPGEGVGVVLLKRLDSALRDGDHVHGVIAATGANQDGRTSGITAPSAPAQSALLTSVYERFGIDPDRIGYVECH

GTGTRLGDPIEIEALTEAFRAFTARRGFCAVGSVKSNLGHTLTASGVAGLLKALLSVKHGGLAPTAHFRTPNRHIP

FEESPFYVSDALRDWPAEPGSPRYAAVSSFGFSGTNVHVVVREAP 

>Atc_KS8 

IAVIGLSARYADAPSAEALWRLLAAGECAVREVPPDRWPAGRYYDPDPRAPGKTPSRWGAFIEDAAAFDPLFFHLS

GHEAERMDPQQRLFLEGCWTALENAGHAGDSLAGTRCGVFAGTPASDYPREEQRSGPEADAQVLLGNDTSLLAARI

SYLLDLRGPSVALNTACSSSLVAIDLACEAIRAGRCDTALAGGVCLFVGPGFYLSAGKGGMLSPRGRCSAFDRDAD

GFVPGEGCGVVLLKALDAALRDGDHIHGVILGSAVNQDGKSNGITAPRARAQTDVQLQAYARAGVSPRTLSLVEAH

GTGTALGDPIEIEALTRSFARYTDERQFCAIGSVKTNLGHTGQAAGVAGLIKCLLAFAHEEIPPTLHYSVPNDRID

FAATPFRPVTAPSPWPRRAGVPRRAAVSSFGYSGTNAHLVVEEP 

>Atc_KS9 

IAVIGLAGRYPGAGDLEEFWRNLVGGRDCVTTIPEDRWPLDGFYDPEGGPGRSYGKWGGFLDGIDRFDPLFFGIAP

RDADMMDPQERVFLETVWHALEDSGRTRADLRRGTTGVFVGVMYGDYQRYGPAPDGRMGVSSYASIANRVSYFFDF

RGPSMALDTMCSSSLTALHLACESLRRGECDTAVAGGVNLSTHPDKYRQLSLARFLSTDGRCRSFGAGGDGYVPGE

GAGALLLKPLAAARADGDTVHAVIRGSAVNHGGRTNGYTVPGTRAQSAAIREALRRARVRPGDVGYVEAHGTGTAL

GDPIEVAALTEVFGTPEATPGAAPEATPDAAPGAVPGAVPAEPPAGPDDPSRIPIGSVKSGIGHLESAAGVAAVTK

VILQMRHRTLVPSLHAEDLNPHAALDSSPFRVQRGPAAWAPRGTDRPRLIAGVSSFGAGGSNAHVILEA 

>Atc_KS10 

VAVIGMSGRFPGSRDLDRYWDNLYHRRDLITEVPADRWDWRALDSEELPPERRTPYRWGGFVEGADTFDPLFFGIS

PAEAEMMDPQQRMLLQTVWSAVEDAGYRPSALAGRPVGLFSGIQFSDYQHLMHEAGVMSAQSGLGNEHSISVNRIS

YLLDLRGPSEPVNTACSSSLVAVHRAVRSLRQGECELAVAGGISLNLSPHSTVAAGMMGLLSPDGRCKTLDAAANG

YVKGEGVGMLVLKPLDRALADGDQVHAVIRGTAVNHGGRAASLTAPNAEAQAALLCAAAREADAGPETIGYLELHG

TGTELGDPVEVNGIKLAFRRLARERGTELPAAPYCGIGSVKTNIGHLEPASGIAGLMKVILALRHRALPGMAHLDE

VNPYVDLAGSPFRIVDGTVPWEPLTGPDGGRLPLRAGVSSFGFGGVNSHVLVEEP 

>Bae_KS1 

AVIGISCEFPGAKDHYEFWNNIKEGKESITFFSKEELRRSGISEELADHPGFVPAKSVLEGKEMFDPGFFGFSPKD

AEYMDPQLRMLLLHSWKAIEDAGYISKEIPETSVYMSASTNSYRSLLPEETTAQLETPDGYVSWVLAQSGTIPTMI

SHKLGLKGPSYFVHANCSSSLIGLHSAFQSLQSGEAKYALVGGATLHTESSAGYVHQPGLNFSSDGHIKAFDADAD

GMIGGEGAGAVLLKKASDAVKDGDHIYALLRGIGVNNDGADKVGFYAPSVKGQAEVIQKVIDQTGIHPETIAYVEA

HGTGTKLGDPIELSALQSVYGRYTDKKQYCGIGSVKTNLGHLDTAAGMAGCIKVVMSLYHQEIAPSINYKEPNPNL

HLEDSPFFVAEEKKELTRENRAHRMALSSFGLGGTNTHAIFEQYP 

>Bae_KS2 

VAIVGISGRFPGAKDIEEFWRNLKEGKDSITTIPKERWDWQAFDGDPNLEGNKTNIKWGGFIDGIAEFDPLFFGIS

PREAQYLDPQQRLLLTYAWRAIEDAGCKPESLSGTNTGVFIGTGNTGYKDLFTRAGLAPEGHAATGSMIPSIGPNR

LSYLLNLHGPSEPIETACSSSLVAIHRAVSAIENGECDMAIAGGINTILTEEAHISYSKAGMLSKDGKCKTFSKDA

NGYVRGEGAGILMLKKLSDAERDGNPIYGVIRGTAENHGGRANTLTSPNPKLQADLLVKAYRKAGVDPSTVTYIEA

HGTGTELGDPIEINGLKAAFHELAKTNQEPEVSGHRCGIGSVKSNIGHLELAAGVSGVMKVLLQMKHKTLVKSLHC

ETINPYIQLDDSPFYIVRENQEWTAAKDRNGNAIPRRAGVSSFGIGGVNAHIVIEEY 
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>Bae_KS3 

IAVVGMSCRFPGAASLEAYWSLLAEGRSAIRPVPAERWGLKTPYYAGMLDGIHQFDPDFFLLAEEDVKAMDPQALA

ALEECLNLWYHAGYTPDEIKGEAIGVYLGGRSRHRPGEDKLLDAKNPIVALGQNYLAANLSQYFDMRGPSVVLDTA

CSSALVGMNMAVQALVSGEIKAAVVGGVSLFESEETHKLFEQRGILSKAQSFHVFDERADGVVLGEGVGMVLLKTV

SQAIEDGDSIYAVVKAASVNNDGRTAGPATPSLEAQKSVMKTALEKSGKQPEDITHIEANGSGTVVTDLLELKAIQ

SVYRSKDAGPLGIGSVKPNIGHPLCAEGIASFIKVVLMLKEKSFIPFLSGEHENTHFDREKANIQFSRTLADWPSP

IPAAGINCFADGGTNAHVIVEA 

>Bae_KS4 

IAIIGMAGRYPQAENIHEFWENLKEGKNCVTEIPESRWDWRRFENVKSPSGKSISKWGGFIDDPDCFDPQFFRITP

REAETMDPQERLFLQTCWETIEDAGYTPKSLAEARGRNKRQRVGVFAGVMHKDYTLVGAEASSEDHVFPLSLNYAQ

IANRVSYFCNFHGPSMAVDTVCSSSLTAVHLAAESIRRGECESAVAGGVNLSLHPNKYLTYGLWDMFSTDGVCHTF

GKDGDGYVPAEGIGAVLLKPLREAVKDGDRIYAVIKGSAVNHVGTVSGISVPSPVAQADLIEECLDKAGIDPRTVS

YIEAHGTGTSLGDPIEVQGLVKAFRQYTQDKQFCSIGSVKSNIGHAESAAGISGLSKVALQLHHKTLVPSLHSEEL

NPYLDFEQSPFYVQHHTEAWQQPSVTENGNETVYPRRAGISSFGATGSNVHLILEEF 

>Bae_KS5 

IAIIGISGRYPQAENLQEFWKNLSEGTDCITEIPNDRWDHSLYYDADKDKEGKTYGKWGGFLKDVDKFDPQFFSIS

PRDAKLMDPQERLFLQCVYETMEDAGYTRKKLTEKSGDLLGANVGVYVGVMYEEYQLYGAEEQARGKSLALTGNPS

SIANRASYVFGFNGPSMALDTMCSSSLTAIHLACQSLRNGECEAAFAGGVNVSVHPNKYLMLGQNRFLSSKGRCES

FGEGGDGYVPGEGVGAVLLKPLSKAKADGDHIYGLIKGTAVNHDGKTNGYSVPNPNAQAAVIKQALKDAGTDPRAV

SYIEAHGTGTSLGDPIEITGLTKAFSEQTQDKQFCAIGSAKSNIGHCESAAGIAGLTKVLLQMKHKQLAPSLHSRT

LNPNIDFLATPFKVQQTLEEWKRPVINENGVNKELPRTAGLSSFGAGGVNAHIVIEEY 

>Bae_KS6 

IAIVGMSGKYPDAPELKTYWDNLARAKNAIRDIPLSRWDVNKYYDPALNKKGKVYCRSIGMLDDIEEFDPLFFNIS

PSEAELMDPQHRIFLQEGFKAFEDAGYSSKELNGKNCGVYLGIMNNEYGMMLNKHQTGGSATGNSFSIAAARLPYY

LNLKGPAIPIDTACSSSLVGAHLARQALLNHEIDMALVGGVTLYLTPESYISMCEAGMLSPDGQCKAFDNSANGFV

PGEGAGALVLKRLKDAEADQDHIYGVIIGSGINQDGKTNGITAPSAKSQMDLERQVYEAHNIHPESITYAEMHGTG

TKQGDPIELEALSSVFKEKTDRKQFCAIGSVKSNIGHTSAAAGVASVQKVLLSMKHQQLVPTLHFSTPNEHFDFDD

SPLFVNTELKPWETGGAPRRACVSSFGYSGTNAHLVIEEY 

>Bae_KS7 

IAVVGMSCRFPGAESLEQYWDLLRSGRSAIGSVPAERFGYANQYVAGLIDNMDHFDSEFFFIPENDAKAMDPQALA

VLEESLKLWCHAGYSREEIKGIEAGVYIGGRSQHQPDPEILANTRNPIVAGGQNYLAANVSQFFDLRGPSIVLDTA

CSSALTGMNMAVQALRSGDIKAAVVGGVSLLNTDAAHRMFQERGLLNEKPAFHVFDKRSGGVVLGEGVGMVLLKTV

SQAQKDGDTIHAVIKAAAMNNDGRTAGPSAPNMQAQKDVMQSALFKSGKKPEDISYIEANGSGSAVTDLLELKAIQ

SVYRSGQHVPLGIGSIKPNIGHPLCAEGIASFIKVVLMLKHKQTVPFLSGDEPMPHFDITKTDFHFHKTAGEWDAA

RPSAAINCFADGGTNAHVILEA 

>Bae_KS8 

IAIIGMAGRYPKAKSVAEFWENLKAGTDCITEVPKSRWDWKTYKNVTSPSGKTVSKWGGFIDDADCFDPQFFRISP

REAETMDPQERLFLETCWETIEDAGYTPETLGNKGEKQHPIGVFAGVMHKDYSLIGAEQLSETDPFPVSLNYAQIA

NRVSYYCDFHGPSIAVDTVCSSSLTAVHLAIESIRRGECEAALAGGVNLSLHPAKYLSYGSVGMHSSDGRCRTFGE

GGDGYVSGEGVGAVLLKPLEKAEQDGDRIYAVIKGSAINHVGKVSGITVPSPAAQAEVIKACLKKAGISPRTVSYV

EAHGTGTSLGDPIEIEGLSKAFSQGTQDQQFCSIGSVKSNIGHAESAAGISGLTKAALQLHHKTLVKSLHSAELNP

YLKFEESPFYVQQQTAPWKQPSAEENGKVTHYPRRAGLSSFGASGSNAHIILEEY 

>Bae_KS9 

VAIIGVSGRYPQAKTAAELWANIKKGKNCIEEIPRERWNWQDYYDEEKGKEGSIYTKWGGFIEDMDKFDPLFFQIS

PLEAERMDPQERLFLETAYASIEDAGYTPDNLCQSRKIGVFAGAMNKNYPTGYGYWSIANRVSYLFDFQGPSIAVD

TACSSSLTAIHLALESIYSGSSECAIAGGVNIVTDPIHYMNLSVMNMLSAGDTCKSFGDRADGFVDGEGVGAVVLK

PLDRAIADNDHIYGVIKGSTINSGGKTNGYTVPNPNAQAALIKEAFERANVPARTVSYIEAHGTGTALGDPIEIAG

LTKAFEEDTTDKQFCAIGSAKSNIGHCESAAGIAGLTKILFQLKDRQIAPSLHADQLNPNIDFAYTPFAVQQELGE

WKRPVIGGKELPRRAGLSSFGAGGANAHLVIEEY 
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>Bae_KS10 

VAIVGISCQFPGAKNHHEFWKQLREGKESVRFYSEEELREAGVPEDLIENPDYVPALSTIEGKDLFDPEFFHISPK

DAEFMDPQLRLLLLHSWKAVEDAGYVSKEIPKTSVYMSASNNSYRSLLPEKTTEGHESPDGYVSWVLAQSGTIPTM

VSHKLGLKGPSYFVHSNCSSSLVGLYSAYKSITSGESEYALVGGATLHAATSIGYVHQNGLNFSSDGHVKAFDASA

DGMAGGEGAAVILLKKASQAVQDGDHIYAMLRGIGLNNDGADKVGFYAPSVKGQTDVIQHVLDSTNIHPETISYIE

AHGTGTTLGDPIEMSALQQVYKRYTDREQYCGIGSVKTNIGHLDTAAGLAGCIKVAMSLYHRELAPTINYTSPNPN

IKFSGSPFYVADKRKTLPERETPHRAALSSFGLGGTNAHAIFEQY 

>Bae_KS11 

IAIVGISGIFPMAEDIEAYWQNLKEGKDCMTEIPKDRWDWRDYYGDPAKEANKTNVNQGGFIDGIAEFDPLFFGIS

PREAEQMDPQQRLLLTYAWKAIEDAGYASKSLSGTKTGVFIGTGNTGYGSLLANADAEIEGSSAANTSPSVGPNRV

SYTLNLHGPSEPIDTACSSSLVAIHHAVSSIEEGTCDMALAGGINTIVLPDVYISFDKAGALSKEGRCKTFSDQAD

GFAHGEGAGLFFLKKLKAAEADGDHIYGVIKGSAVNHGGRAASLTTPNPKQQAEVIKAAYKKAGIDPKTVSYIEAH

GTGTELGDPVEINGLKQAFSSFADGKEKAAGYCGLGSVKTNIGHLSLAAGAAGIIKILLQMKHRTLVKSLHCETVN

PYIQLEDSPFYLVRETMEWKTRTDERGNEQPRRAGISSFGIGGVNAHVVIEEY 

>Bae_KS12 

IAIVGMSGVFPKAANIDEYWRNLEEGKDCITEVPADRWDWREYYGDPLNEANKTNVKWGGFIDGVADFDPLFFGIS

PLEAEQMDPQQRLLMMYAWKAIEDAGYSAKSLSGTKTGLYIGTGNTGYGSLFSDLDIGGASAANMSPSAGPNRVSY

MLNLHGPSEPIDTACSSSLVAIHHAVCAIENGNCDMAIAGGVNTVVTPQGHIAYDKAGALSKEGKCKTFSDRADGF

AVSEGAGILFLKKLSEAEKAGDHIYGVIKGSAVNHGGRANSLTTPNPKAQAEVVRTAYDKAGIDPRTVTYIEAHGT

GTELGDPVEINGLKSAFQKLYEKTGDPAVYASHCGLGSAKTNIGHLSLAAGVAGVIKVLMQMKHKTLAKSLHSEVI

NPYIKLKDSPFYIVQEKREWTALKDENGNHLPRRAGISSFGIGGVNAHVVIEEY 

>Bae_KS13 

IAIIGISGRYPESETLDELWEHLKAGDSCITEAPENRWKSGLLKTMAKETRKEERKTRYGGFLQHIDAFDHHLFDI

REDHVMEMTPELRLSLETVWETFENGGYSLERVTEWQESDSGIGVFMGSMYNQYFWNIPSLEKAALSSNGGDWHIA

NRISHFFNLTGPSMGVTTACSSSLSAIHLACESLKLNSCSMAIAGGVNLTLEPSKYDALERANLLEQGSESKSFGT

GTGLMPGEGVGAVLLKPLSKALADKDHIYGVIKSSALCHSGGRQMYTAPDPKQQAKLMAASIDKAGINPETISYVE

SAANGSVLGDPIEVIALTNAFAQYTDKKRFCALGSVKSNLGHLEAASGMSQLAKVLLQMERETLVPTINAKPQNPN

INLEQTAFYLQEKTEYWERMRDAETGDIIPRRSMINSFGAGGAYANLIVEEY 

>Bae_KS14 

IAIIGMSAQFPQSPDIQSFWEHIVNGDHCITEIPADRWDWRRYAGDENDTSLRWGGFIDGVGEFDPLFFGISPKEA

SQMGPEQFLLLMHTWKAMEDAGLTNKALSSRPTGVFVAAGNSDPNNGTAIPSIIPNRISYALNLQGPSEYYEAACT

STLVALHRAVQSIRHNECEQAVVGAANILQSPKGFIGFDSMGYLSKNGRAKSFQKDADGFVRSEGAGVIIIKPLEA

AIEDGDHIHMVIKGTGVSHGGKGMSLHAPNPAGMKAAMKKAYEDTDVDPQTVTYIEAHGIASEMADALEFNAIKAG

YGESANQEESAPCYISTVKPCIGHGELASGLAALIKVAMAMKHHTIPGIPRFTAANEQMAIQKSRFRFTEDNQEWT

QLTDHTGRPIPRRAAINSYGFGGMNAHVVLEQY 

>Chi_KS1 

IAIIGMSCRFPGADDIDAFWSALCRGESAIRSVPPDRWETAPGGGEEGAAPDRTSASRWGGFLDRVDGFDPLFFGI

SPREAADMDPQQRLTLELCWEAIEDAGVVPATLKESRTGVYFGVLFGDYAALQSRRGIEAVTAYSSTGTSHCIVAN

RVSYFLELNGPSMTVETACSSSLVAAHLACQAIRAGECDLALIGGVNLMLAPDAAIGMHKLGVMSPTGRCWTFDAR

ADGYVRGEGGGVLLLKPLSRAQRDGDRIYGVIRGSAVNNDGPSNGLTAPNPRAQEAVLREACARAGVAPRSVQYVE

AHGTGTELGDPVEAAALGAVYGAGRPAEDGLRIGSVKTNIGHLEAAAGVAGLIKTVLCLHHRTLVPSCNYETPNPH

IDFGALRLGVVTGLAPWPESGEGPPRAGVSSFGYGGTNAHMVLEG 

>Chi_KS2 

IAVIGMSGVFPASDSVDELWSHLEAGRDVIEVIPRDRWNWEEHWASSEELDKTAVRWGGFMKHVDRFDAAFFGISP

REAALMDPQQRILLEITWKAIEHAGYRPSSLSGSRTGVYVGIGNADYREVMARRLVPAEAHLATGALSHAIAPNRI

SYLLNLHGPSEVVDSACSSSLVAVCRAVDALLAGECDTALAGGVNVIVSPTLYISLSKAGMLSPDGRCKTFDKDAD

GYVRSEGAGMLLLKRLSRALEDGDPIHGILRGHAVNHGGRVNTLTTPNPSAQAALVAEAWRRAGVDPATVSYIETH

GTGTKLGDPIEIEALKKAFEALFAQQGAAAPDAPFCALGSIKTNIGHLETAAGIAGLIKILLAMKHKKLPGNLHFR

ELNPYIRLEGSPFFVLDRTVPWDPIEGAPRRAGISSFGFGGVNAHVVVEDF 
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>Chi_KS3 

IAIIGMSGRFPGANGLDAYWQNLAAGVCSVTEVPRDRWDPAVFYDPDPRDVDKTYSKWGGFLEDIDSFDASFFNIS

GKEADLSDPQQRLFLQEAFHALEDAGYADASVSETRCGVFVGADRGEYLSLLRDEGARREGQCVWGNDVSVLASRI

SYFLDLKGPALAVHTACSSSLVAVHLACRALMDGDCDMALAGGIFVNLTADWFILWSSGSMLSPAGECRAFDNRAD

GFVPGEGVGVVVLKPLHAALRDGDRILGIIKGSGVNQDGRTNGISAPSTLSQTELEVSVYERSGVSPATVGYVEAH

GTGTKLGDPIEVEALTRAFRRFTDERQYCAIGSVKTNIGHAATAAGMAGLLKILLAMQHGEIPPSLHFREANEHID

FASSPFFVSTARTAWRPIGGAPRRAAISAFGIGGTNAHLVLEEP 

>Chi_KS4 

VAVVGMAATFAGAADVDAFWRNLVEGRSSIREIPEPRRSHAGFRDPDPFDASGRRRRAGFIDDVGGFDPLFFNISP

LEAEFMEPQQRLFLQAAWHALEDAGCSSERLRGRRCGVFVGCSADSGYLHLVEQSSANAYQLMGIATSILASRLAY

FLDWKGPAVAVDTACSSSLTALHMAFRSIREGESELAVVGGVAAFSTAVIYDLLGKAGMLSPDRQCKAFDRRADGF

VPGEGVGVVVLKPLEAALADGNPVYGVIKGIGVNQDGKTNGITAPSAASQAELIRRVYTEFRIDPEAIGYVEAHGT

GTKLGDPIECDALTDAFRSFTAKRSYCALGSVKTNIGHTLAAAGIASLIKVLRCLDRKQLVPSLHVEAINPHIALD

ESPFYISTEHRDWDAPPGRPRMAALSSFGFSGTNVHAVIAE 

>Chi_KS5 

IAVIGMACNFPGAADLDTYWRNLAAGKSGIAEVPPSRWPVERFYSATLEPGKSTGKWGGFIEGIELFDPEHFGFKP

EDAPSVDPLIRQALQVATQAFRHAGYERRELGGRAIGVFVGGRVGDYGERIHMGTKSVMASTGQNFIAAHISHVFD

LAGPSLLVDTACSSSLVAIHLACHSLLSGEVEMALAGGVDLLLDEKPYLRLSESQALSPDGVCRAFDEKASGLVPG

EGAGAVLLKPLAQALADGDRILAVIEATAVNNDGRTMGITTPNPDAQARVVSAALRRAGISARAITYVETHGTGTM

IGDPIELKALTRVFREDTDARGYCAVGSIKTNIGHLLSAAGMAGFIKVVLSLQNRQIPPTLNCETPNPRFRFADSP

FFPNLRLREWEQGGDLGRHAGISAFGFGGTNAHVIVGE 

>Chi_KS6 

VAIVGVSGRYPMAPDLDRFWENLEAGRDCITEIPAERWNHSAFFAEGSPGKAYTRWGGFLDDVDRFDPMFFHINPR

DAATLDPQERLFLEIAWQALEDAGYTRAQLGGKRVGVFAGVMWGQYQLHGVPPSDLGHPIALSSSFSSIANRVSYF

FDLSGPSMAVDTMCSSSLTAIHLACQSLVSGESELALAGGVNLTLHPNKHLFLSQGHLASPDGRCRAFGESANGYV

PGEGVGAVLLKPLDRAIADGDRIHAVIKAIAINHGGRTSGYTVPSPAAQGALIEDALRQAGWPPRTVTYVEAHGTG

TALGDPIEIAGLSRAFGPAAVEPGRCAIGSVKSNIGHLESAAGIAGLTKVLLQMKHRQVAPSLHAARLNPRAHLDG

SPFRVAQELAPWRPATDAEGRALPLRAGVSSFGAGGANIHVLLESH 

>Chi_KS7 

IAVIGASGRYPGAPDLRRLWSNLEKGISSIREIPPDRWDFRPHFDPAEGKGGRSYSRWGGFLDEVRCFDGLLFNIS

PKEAEGMDPQERLFLEVVWSLFEDAGYAHDALLRAAPKTGVFVGVMNRDYEWLGGYACARGKLTYAHSSFWSIANR

VSYFFNLRGPSMAVDTACSSSLTALHLACESLRAGSCTSAVVGGVNLLLSPIHYARLTLVDMLSRDDRCKSFGADA

DGFVVGEGVGAVLLKPLSLALADGDRILAVLKGSAVNAGGKTGGYTVPNPNAQAELITRALEEAQIDPATIGYVEA

HGTGTVLGDPIEIAGLSRAFQSGTGAHGRCAVGSVKPNIGHLESAAGIAGLTKVLLQLEHRTLAPSLHAEPPNPRI

DWASSPFSLQTRREPWTPIARDGEGTAWPRRASVSSFGAGGANAHVIVEEH 

>Chi_KS8 

IAIIGASGIFPRSRDLRAFWENLRDGVDLITEVPPERWDFRAYDGDPTEPGKTRSRWGGFIPDHDAFDPRFFNLSP

AEAELMDPQHRLLLQAAWHAIEDAGYRASDLGGQPVGVFAGIQYDDYSRILQQSGAWGAQAATGNNLAMLANRVSF

LLNLHGPSEVVTTACSSSLVAVHRAVHSLRLGESTLALAGGVTLMCSPEGVIGADQLGILSPDGRCKTFDRRADGF

VKGEGVGVVLLKPLERAVLDGDRILAVIRATAVNHGGRAASLTAPNAQAQADLLVDAYARAGVSPETVTLIETHGT

GTELGDPVEVDGLKLAFRRLAERQGLALPARPYCALGAVKTQIGHLEPAAGIAGLLKLVLSMQHRTLPGNLHLREP

NPYLHLEGSPFYLPTETRPWSPLLDEHGDPVPRRAGVSSFGFGGTNAHVVLEEYP 

>Chi_KS9 

IAILALDGRYPQARSPEELWENLRAGRECTREVPADRWDVSAYYDADPRRAAAGRMYCKWGGFLDDIGRFDALFFQ

ISPTEAASLDPSERLFLEIAWSTLERAGYARRRPQSRSVGVFVGVNVGDYHLLALEEQARGRWVFSNPSFSAIANR

VSYFFDFQGPSLAIDTQCSSSLTAIHLACESLLRGECEMALAGGVNLYPHPSRYVNLCQVKALSSTGQTRSFGAGG

DGFVPGEGVGAVLLKPLRQALLDRDPILAVIKGSALNHAGKTSGFMAPSPAAQADLLERALARANVDPGSVSYIEA

QGMGSTLVDAAELAAFTRVLRRGRRQGPCLLGSIKPNIGHLEGAAGISQLTKVVHQLRSRQIAPSLHADPVNPEVG

FDASLFRIPGALEPWPMPVVDGHAEPSTRRACISSFGAGGSGVYLIVEEL 
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>Chi_KS10 

IAIVGQSGRYPGAPDAAALWERLRRGERSIRPAPADRWDPAPLQATGPDKGGIYCSSGGFLDDVDRFDCLLFRMSP

AEARSIDPQERLFLEAAWACLEAAGTTAERLNAQAGKVGVFVGVMWNDFQNEGVEGFREDHVARAVALHSSIANRV

SHTFDFKGPSVAVDTSCSSAMTALHLACESIQRGECRAAIVGGVNLMTHPYHQGLLCSLGMVSESGFGNALGEDAT

GWIPGEGVGAVLIRPADDAERSGDHIHALIKATAINHTGATPRYGMPSAEAQAASIRDVLRRAGLGPEAVSYVEAA

ATGAAIADASEIAALIEVFGERQGSAPRVALGSIKPNIGHLESASAMSQLAKVLLQIQHKTLAPHVLSGALNPMIP

WDRAPFWVPEQPAAWQPRSGPRRALVNAFGATGSLGHAVIEEY 

>Chi_KS11 

IAIIGVAGRYPGADDLREFWQNLREGKDCITEIPADRWDHAAWYDPDRSKLGRIHNKWGGFLRGIDLFDPMFFRIS

PREAEFMDPQERLFLEVAWSTFEDAGYTRELLQRRHGGCVGVFAGVMYSEYPFYGVEATLRGRPVAVGLGYGSIAN

RVSFVMDLNGPSLSVDTLCSSSLTCLHLAVESLRRGECAMALAGGVNLSLHPNKYLQHSLFKMTAPDGRCRSFGEG

GDGFTPGEGVGCVLLKPLSHALRDGDPIHGVIRGVAVNHGGRSSGYTVPSAKAQAALVKAAVARAGIPARSIGYIE

AHGTGTPLGDPIELEGLNQAFQGAAEPGFSCPIGSLKSNMGHLEAAAGVAGLTKVLLQMKHGELAPSLHAEALNPN

IDWTATPFFVQRRPAPWERATVEVDGRSQVLPRRAGISSFGAGGANAHVIVEEAP 

>Chi_KS12 

IAVIGLACRFPGAPSPAAFWENLAAGVCSIREVPLSRWDWRRLYSPALQEGKSISRWGGFVDDIEGFDPGYFNLPE

SDAVMLDPLVRLFLEAGVTAFLDAGYDRKALGGRKVGVFVGARSANFAERSRHASKASIVSGGQNFIAAHLSHALN

LKGPSLVVDTACSSALVGISLACQSLASDACEMAVAGGVDVLLDEKPYLVLSAGRALSPDGKCHVFDEKANGFVPG

EGAGAVILKRLDRALADGDRIEAVIEGIAVNNDGRTMGISTPNPEAQSAVIEEALSRAGAAAETLGYVEAHGTGTL

IGDPIELRGLTQVFRRSTEERGFCAVGSVKTNIGHLLSAAGIASFIKVVLALRHRQIPPTLHCETPNPRFAFADSP

FYPATRLAPWRPRRGVRRAGISSFGFGGTNAHAIVAEL 

>Chi_KS13 

IAIVGLAGFYPQSEDLHAFWRHLAEAHDLVIEIPGERWDYRSHFDPEERRQGTSPCKWGSFLERFDQFDPLFFNIS

PREAEILDPQERLFLQAAYHAIEDAGHGGDRLAAERVAVFAGVMWGQYQLFSAGVGPGQPGPTLGSLYASVANRVS

YFFNFAGPSVSLDTMCSSSLTAIHLACQAIRAGDCTAAIAGGVNLSLHPNKYTFLSQGNLLSDEGRCRTFGEGGTG

YVPGEGVGAVVLKPLARAVADEDWIYAVIKGTAVNHGGRASGFTVPSPKAQGDCIEEALRKAGVAARSISYIEAHG

TGTALGDPIEIAGLSRAYRKGTADRQYCAIGSAKSNLGHLEAAAAIAGVTKVLLQMHYRQLAPSLHADPPNPNIDF

EGSPFRVQARLAPWQRPVLEEGGARRTVPRRAGVSSFGAGGSNAHVILEEH 

>Chi_KS14 

IAVIGLSGRFPGSPDLDAFWDNLAAGRDCITEVPKDRWDPDRIGGSAAQFRWGGFLDDIDKFDPLFFKISGREAEL

SDPQQRLFLEEAWKALEGAGYTPEALDRARCGVYAGALDGNYQAFMSPKDLDEPQTLWANDTSVIAARIAYFLNLK

GPAITINGACSSSLIAIHMACQALWSGEVDLMLAGGVCLMTSHHFHEVAGKAGMLSPSGRCRTFDDGADGFVPGEG

VGVVLLKRLDDALRDGDPIRAVIAGSGVNQDGRTNGITAPSALSQAELEARIYRDFDVHPESITLVEAHGTGTRLG

DPIEVNALTDAFRTLTSKTGYCAIGSVKTNIGHTALASGVAGFIKAVLAMERGQIPPSLHFRGANEHIDFANSPFF

VNTELRPWRPSGPRRAAISSFGMSGTNAHVVLEEP 

>Chi_KS15 

IAVIGLSGRYPRSPTLEVFWDNLRHGRSCIDEIPRDRWRWEDHYDPDPGVGGKHYTRWGGFIEDVDKFDPLFFRVT

AKDAENMDPQERLFLETSWACLEDGGYTTESLARHAFKVGVFVGVMNCNYEWLSAASCARGRMTGAQSAYWSIANR

VSFFLNLQGPSLAVDTACSASMTAIHLACESLRRGECEAAVAGGVNLILHPMHYLRLTHMRMLSPDEKCKSFGAGA

NGFVDGEGVGAVLLKPLVRALTDGDRIYGVIKGSSINAGGRTNGYTVPNPNAQADLILAALASTGIDPRTIGYVEA

HGTGTSLGDPIEIAGLTSAYRRYTDGNGYCAIGSVKSNIGHLEAAAGIAGLTKVLLQLQNKQLVPSLHSERLNEKI

GFADSPFYVQRELSPWPEGTSLGAGDPPLRRAGVSSFGAGGANAHVLVEEF 

>Chi_KS16 

IAVIGVACHFPQSPDKETFWRNLESGADLISEVPPSRWDSERYYDATRSPGRTISKWGGFIDGIELFDPEYFRMTP

ESAPFVDPLIRKALEVGVTCLRDAGYEQRELAGQQVGVFMGARTANFTDKITMPAKNGIPGVAQNFVAALLAHFLD

LKGPNLVVDTACSSSLVGIHLACQSLLCGESTMALAGGVDILLDEKPFVSLSEAGALSPDGRCHVFDERANGFVPG

EGCGAVLLKALDRALADGDRIYAVIEGSAVNNDGRTMGVTTPNPDAQGQVIEQALARAGAGADTVSYVEAHGTGTM

IGDPIELRALTRVFRKSSQDRGFCAVGSVKSNMGHLLSAAGIASFIKVVLSLWHRRIPPTLHCSAPNPRFEFASSP

FYPNTALQDWLPRSGVRRAGISSFGFGGTNAHVIVGEL 
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>Chi_KS17 

IAVIGVSGRYPMADDLDAFWENLAAGRDCITEVPADRFPVDAYYDPEVGKLGKTYTRWGGFLSDVDRFDPLVFNIA

PREAELMDPQERLFLETAWATLENAGYARGALAKRRVGVFAGVMWGQYQLLGAERAGRSTVLPASIFASIANRVSY

CFDWRGPSLAVDTMCSSSLTAIHLACESIRRGECEMALAGGVNVTVHPMKYLYLSQGRMVSTDGRCRGFGQGGDGY

VPGEGVGAVLLKPLSRALEDGDHIHAVIKGTAINHGGRSSGYTVPNPEAHGALIRDALSAAGFEPESVSYVEAHGT

GTSLGDPIEMTGLAAAFPGLPARSRALGTVKSNIGHLEAAAGIAALTKVLLQLEHRQLAPSLHADPPNPNIDFDAS

PFHVQRELAAWQPPEVPGQQGRARYPRRAGISSFGAGGNNVHVLLEEH 

>Chi_KS18 

AIIGIGGRYPEAADVREFWENLKAGRSCIGEVPPHRWDGDAYYRPDGGGASRSKWGGFLEDVDRFDPLLFNISPLE

AERLDPQLRLFLQTAWETFEDAGYPRRRLRVVQQGATSGVGVFVGSMYQHYPFVAPDGATAAQLSSFPGSAIANRV

SHYFDLKGPSMLVDTACSSSLTAIYMACESLARGECAMALAGGVNLSLHPQKYVIFSQMGLLGSKERSSSLGEGDG

ITVGEGVGALLLKPLALALRDGDRVYAVIKGGFVNHGGRTHGATVPNPSAQADLIVEAFRRAGVRPDAVSYIEVAA

NGSPLGDSIEIAGLKQAFRRFTVERGFCALGSVKSSIGHLEAASGVSQVTKVAYQLHHRTLVPTLNSEPLNPNIRL

DDSPFYVQRERAPWRPAVEGEPLRAAVASFGAGGANAYLILESF 

>Dif_KS1 

IAVIGMSGMFPKAENQHDFWNNLMENKDCVSEIPEDRWDSSYYSEEKTAEYASYSKWGGFIDHPDQFDPLFFSVSP

WEADLMDPQQKLYVTCCWEAMEDAGYGNPAARPTDQIGVFAGVTWNEYSLIAHEEGFLKDQYKGPGSLYWGIPNRV

SYFLDLHGPSIAVDTACSSSLVAVHQACQAIMSGDCEMALAGGVNLSLHPQKYMFLSQSHFLSSEGKCRSFGEGGD

GYVPGEGAGAVLLKPLKKAIADKDHIYGVIKGSATNHGGKTTGYTVPNPEAHRDLILSALNRAAVSPADISYIEAH

GTGTALGDPIEIRGLSMAFDKQTDEKNYCGIGSVKSNIGHLEAAAGIAGLIKVLLSMKYETLPASLHSEELNRKIS

FSDSPFYVVRNNRPWPAEGDKPRIAAISSFGAGGSNAHLIVGA 

>Dif_KS2 

IAVIGLSGRYPGADHVDELWENVKAGRHSITEVPKDRWDWKTFYNEERGKWGSIYSKWGGFLEDIDKFDPLFFRIS

PAEAERMDPQERVFLQTAYSSIEDAGYTPATLCDSRKIGVFVGVMNSNYPTVPSDWSIANRVSFLFNFQGPSMAVD

TACSSSLTAVHLAAESLRSGMSETAIAGGVNLIVDPAHYERLSAFSMLSPGEKCKSFGDSADGFVDGEGVGAIVLK

PLAQAEKDGDHIYGVIKGSMLNAAGRTNAYMVPNPKAQFDLIAETLKRTDIHPRTVSYLEAHGTGTALGDPIEIDG

LTKAFRLTTEDRQFCSIGSIKSNIGHLESAAGIAGITKLLLQLKHKRIAPSLHAAELNPNIEFEHTPFFVQQKETE

WKRPVLNITGEMKEYPRIAGISSFGAGGSNAHVIIQEY 

>Dif_KS3 

VAIIGISCAFPMAENPEMFWENLAGEKDCISEIPPERWDWRQYYGDPQKDKNASNVKWGGFIDETAQFDPLFFGIS

PHEAEMMDPQQRLLMMHVWKAIEDAGCSAKSLSGTNTGIFAGTTNSGYAQEASKFHIEIEGSSAAGTVPSIGPNRM

SYFLNIHGPSEPIETACSSSLVAVHRAVRAIQAGDCGIAIAGGVNAIVSPDMHISFNKAGMLSEDGRCKTFSDQAD

GYVRAEGAGMIVLKTLSDAERDGDRIYAVIRGTAENHGGRAASLTSPNPKAQTEVMIKAYQQANIDPRTVSYIEAH

GTGTALGDPIEINGLKAAFAALYQKAGVTAPDQPHCGIGSVKTNIGHTELAAGMAGLLKIILQMQHKTLVKSLHCE

TVNSYISLDGSPFYFVRDTQPWKAATDDSGNELPRRAGVSSFGFGGVNAHVVLEEY 

>Dif_KS4 

IAIIGVSGRYPQAETLEEYWDNLAAGKDCVTEIPEERWEKDKYYNPDPEAAVKEGKSYSKRGGFLKDAAFFDPLFF

QISPRDALNMDPQERLFIEMCWQVLEDAGYTKEQLENLYNGRVGVFAGITKNGYGMYWKNGGTLQPKTSFSSAANR

VSYFLNLKGPSMPVDTMCSSSLTAIHEACENILRGECDMAIAGGVNVYTHPSAYAELSAYRMLSKDGTCKSFGEGG

DGFVPGEGVGAVLLKPLSKAMADKDHIYGVIRGTHINHGGRTNGYTVPSPSAQADVISGALEKSGIHPRMISCIEA

HGTGTELGDPIEIDGLTRAFQTKTSDKGFCAISSVKSNIGHLEAAAGIAGVTKLLLQLQKRKLAPSLHCRKLNPNI

VFDRTPFVVQRELADWKRPVIEENGAQKEIPRIAGISSFGAGGANAHILIEEY 

>Dif_KS5 

IAVVGMSCRFPGAESIEAYWKLLSEGTSAIQRVPKERWKTEKADYAGLLQNVTHFDPEFFLIPEEDIKAMDIQSFL

ILEEALHLFRDSGYSLQEMKGRSAGVYLGGRGGSMPDENRLKHAKNPIVAAGPNYLAANLSQFFDLKGPSLVLDTA

CSSALVGMNMAIQALSCGEIDSAVVGGVSLLESGQTHRMFELRNLLSEEPAFHIFDRRTGGIVLGEGVGMVYLKTA

AQAVKDGDRIHAVIKGISVNNDGRTAGPATPNIQAQKEVMAKALAKSGRKAEDISYIEANGSGSEVTDLLELRAIE

AVYRMQNSAPCELGSMKPNIGHPLCAEGIAGFIKTVLMLSRRMRVPFLSGKEPMTHYDLSASPFYFSHALREWTDS

PRIAAVSSFADGGTNAHVIVEA 
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>Dif_KS6 

IAIVGMAGRYPGAKNLREFWTNLKNGENSVTEVPRSRWDTRTYEHLRSPSGKPISKWGGFIDDPDCFDAKFFRISP

REAEAKDPQERLFLETCWETIEDAGYTPETIVQPKGPNKRMNVGVFAGVMHMDYSLAGAEAAAKGLVFPYPLNYAP

IANRVSYFCNFHGPSMAVDTVCSSSLTAVHMAAESLRRGECEAALAGGVNLSLHPTKYITYGLMDMHSSDGLCRTF

GEGGTGYVSADGIGAVLLKPLHKAEEDKDHIYAVIKGSAVNHVGTVSGITVPSPVAQGDMIAECLEKTGIDPRTIS

YVEAHGTGTSLGDPIEIQGLVKAYRTFTEDRQFCAIGSVKSNIGHAESAAGISGLHKTVLQLFHKTLVPSLHSETI

NPYLRLEDSPFYVQQKTESWKRPAYTENGREHACPRRAGISSFGATGSNVHLILEEY 

>Dif_KS7 

VAIVGLAGRYPGAENVNEFWERLKTGEHGITEIPKDRWDWRDYYDETKGKEGRMYTKWGGFLTDIDKFDPLFFKIS

PKEAERMDPQERLFLETAYAALEDAGYTPDSLCAGKKVGVFAGVMNGNYPTGAHYHFIPNRVSYVFDFHGPSIAVD

TACSSSLTAIHLAAESIRTGASECAIAGGVNLITDPVHYIGLSSMRMLSPSNACKAFGDKADGFVDGEGVGCIVLK

PLKKAVEDHDHIYGVIKGSALNAGGKTNGFTVPNPNAQGEVIADAMERAGIDPRAISYLEAHGTGTSLGDPIEIAG

LTKAFRRYTDANQFCSIGSVKSNIGHLESAAGIAAVTKILLQMKHGYLVPSLHSKQLNPEIDFETSPFIVQQETAE

WRRPVIESEGVTREYPRIAGTSSFGAGGANAHLLIEEY 

>Dif_KS8 

IAIIGMSGRFPQARTADELWDILFQEKDVVAPVAKKGFTSSKWKLGAVPGADEFDPLFFEISPREAETMDPKQRLL

LQEAWRALEDAGYGASHIRQQTIGMFVGAEEGDYHLLTRDKGNVTSHHNGILAARLAYHLNLSGPVMAINTACSSG

LVSVHQAVLSLQNKECTTAVAAGVNIMNTPDFFETIDKAGMLSENGKCFAFDKRADGMVPGEAAAAVVLKPLREAE

KDGDPIYGVIRASGINYDGKTNGITAPSGVAQTRLLTSVYDRGRINPEDIEYIVTHGTGTKLGDPVEINALYDAFS

AYTNEEAFCALTSIKTNIGHTFAASGIVSLISLLQAFSREMIPASLHCSGENRYINWEKSPFYVNKTGKPWPSLPG

KNRMGAVSAFGMSGTNAHVVMESY 

>Dif_KS9 

IAIIGISGIFPQAKDIDEFWTRLQKGEHCITEIPRDRWDWREYYGDPAADANKTSIKWGGFIDGIAEFDPLFFGIS

PKEAEMMDPQQRLLMMYVWKAIEDAGYSAKRIAGTKTGIFTGTLGSGYQTLINKAGLPVEGYTMTGIVPSVGPNRM

SYFLDIHGPSEPVETACSSSLVAIHRAVKAIETGDCDMAVAGGVNTIVTPEGHIGFQKAGMLSEDGRCKTFSDQAD

GYVRGEGAGMIVLKKLSEAERDRDHIYGLIRGTAENHGGRSASLTAPNPQAQTDVLKSAYQKAGIHPSTITYIEAH

GTGTALGDPIEINALKKAFQTDGAPGGYCGIGSVKTNIGHLELAAGIAGVIKVLMQLKHRTLAKSLHCENINPHIK

LKDSPFYIVTETKEWEALCDENGRVLPRRAGVSSFGFGGVNAHIVIEEY 

>Dif_KS10 

VAIIGMACHFPKAGDIKEFWKNLRSGTDAVTEVPPDRWNAGEHYQPGEYQEGKSISKWGGFIHDIDQFDPEYFNIS

ETLAPMIDPLQRQWLEVSAEALADAGYQKEDLWGRRIGVFAGARAGAFHHKFQYLKKDAIIGAGQNFITAHMAHIY

NFTGPNLVVDTACSSSLTAIHLAVQAIQNGEAEAAFAGGVDILLDEKPFLTMSAARILSPNGRSKSFDADADGTGI

GEGCGVLMLKPLEKAIEDEDKIYGVIDGSAINNDGSTMGVTTPNPRAQQDLIEQAVQSAEIEPDTMTYVETHGTGT

LIGDPIELKGLTNVLSAYSDEKQFCGVGSVKSNIGHLLSAAGAAGIIKVLLAIANEELPPTLHCHKPNPRFQFNDS

PLYPVLELKRWDGKKEILRAGVSAFGLGGNNAHIIVS 

>Dif_KS11 

IAVIGLAGRYPQAGSIDEFYQNLRSGKDCITTMPKDRWKGYPFSYEADQFYRYGGFLDRIDSFDPLFFNLTPRQAE

MMDPQARLFLETAWEACEDAGFYQDRTARGPSSQKRKRVGVFAGVFWSHYELFGAEITQRGTPLSMGVTPASVPNI

VSHCLNFTGPSMAVDTMCSSSLTSIHLACESIKRGECEFAIAGGVNAVTHPHKYAFLANAGFLSSEGVCKSFADGG

DGYVPGEGVGAVLLTTVQEAERMGCPIYGVIKGSALNHVGKTSGLTVPDPASQAEVITDSFQSAGIDPETLSYIEA

HGTGTSLGDPIEIEGLSRAFRKWTNKKRFCAIGSAKSNIGHLEGAAGIAGLTKVLLQLKHGEIFPSLHADTLNPHI

PFPDTPFYVADRLEEWERPSHPDQPRRAGLSSFGASGSNAHFVIEEY 

>Dif_KS12 

IAVVGMSCRFPGAGGTDAFWELLMKGNTAIRPVPATRWHATANAKDYAGWIDDIDMFDAGFFGISEKDAAIMDPQA

RIILEEAVHSVYDAGYGQKDLSGRKVGVYIGGRAQPSAGMEHILQAPNPILGAGQNYLAANISRFLNVTGPSLVVD

TACSSGLIGLSFAKDALLAGRIDAALVGSVSLLLSPSAHRLFGARHILNENGVFHIFDRESAGEVLGEGAGAVFIK

RLSDAVRDGDRIYGVIKAVSVNNDGRTLGPGSPNIRAQRDAIQTALDMAEKSPEDIGYIEVNGGGSPIVDSVEIKA

LSDVYQLNRKTLLPCRIGSVKPNVGHLLLSSGLAGFIRCVLSVYHKRIPPFLSAREPFEHYDFEASRIHFNREPVD

WHSEKKPRVAAQSSFPDGGTNAHILVEEY 
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>Dif_KS13 

IAIVGISGKYPQADDINAFWENLKQGKDCITEIPKDRWKWEHYFSEDRTAPGAIYSKWGGFIDGIADFDPEFFKIS

PREAEHLDPQERLFLMHAWMAMEDAGYTRTSPELGRQVGVYAGVMYQEYPLFAAEAGVKGRHIGLPGGISSIANRV

SYFCDFQGPSISVDTMCSGSLTSLYMACRDLRDHRIRAALAGGVNLTVHPNKYFMLSQGQFISSKGHCGSFGAGGD

GYIPAEGVGVLLLKRLEDAVQDGDRIYGVIKGAAINHGGRASGYTVPNPKAQSEVISQALQEAGVSPGQISYVEAH

GTGTKLGDPIEIRALTDAFGDVPETCLIGSVKSNIGHGESAAGIAAVTKVLLQMKHKQIAPSLHADVLNPNIQFDE

GPFSVCRELTDWKRIAADGAEQPLRAGISSFGAGGSNAHIIIEEY 

>Dif_KS14 

IAIIGMSGRFAESENLHEFWEHLAAGRDLIKKADRWDVSDSQCQYGSFIEDIECFDPVFFHISGREATYMDPQQRL

FLEESWKALEDAGYAGDSVRGRECGVYAGSCGGDYQAIFKQQGPAQAFWGNHNSVTPARIAYHLNLQGPAITVDTA

CSSSLTAIHLACQGLWTKETEMAVAGGVFIQSTPAFYQSSNKANMLSPTGRCHTFDQSADGFVPGEGVGAVVLKRL

SDAVSDGDHVYGVIKGSAMNQDGATNGITAPSALSQERLERHVYDTFHIDPETIQMVEAHGTGTALGDPIEFGALT

RAFRRYTDKKGYCAIGSVKTNLGHAAAAAGMAGLFKILLSLKHRQIPASLHFHQANQHIQFADSPFFVNEKLIPWE

RNPDAPRRAAISSFGFSGTNAHLVIEEAP 

>Dis_KS1 

IAIIGVACRFPGSPDYGRYWQLLERGEHAILEIPPGRWDPRAHYSPDFNKPGKSISKWCGLIDDIASFDHRFFNVS

EREAKSMDPQQRLLLEEAWRCIEDSGVPLEQLRARKTSIYVGFMATDYHQESAAPGRPVDSYAALGSYGSILANRV

SYTLGLRGASIAIDAACASSLVALHEARRALQRGESEFALAAGVSLNFHPWKYVSFSKSRMLSPDGLCKTFDADAN

GYVPGDGVGVLLLHPLAKAIAAGCHVYGVVAGSAVNHTGTARSITAPRVAAQRDVILEAYEDAGWNPETVTYVEAH

GTGTSLGDPIEVEALTQAFRRYTTARQRCAIGSVKSNIGHLEAAAGVAGVIKVLMMLKHRVIPRTLHVQTLNPLIR

FEETPFVVATRAMEWRAEGGEPLRAGVSSFGFGGANAHVLISE 

>Dis_KS2 

IAIIGMSARFPKSPDLDAFWQNLLSGRDCVDEIPAERWDHRRYFAEAAQPHKTYGRWGGFIEDVDRFDPMFFNISP

REAEQMDPQQRLFLECAWATMEHAGYGDPRAYGDRAVGLFVGVMWNEYSRIGSQLTLQTARYAGPGSLYWAIANRV

SYWMNLTGPSLAIDTACSSSLVAVHQACMSIRNGECDMAMAGGINLSIHPDKYLYLAQSKFLSLDGRCRSFGQGGT

GYVPGEGVGAVLLKPLEQALRDGDHVYGIVRGSAINHGGRATGFTVPDPEAQARLVFDALRRARVSPDQLSYIECH

GTGTALGDPVEIAGLSKAFRMAGATRTSIPIGSVKSNLGHLEAAAGIAALIKVLLCMQHQAIPKSLHSDVKNPNIR

FEEVPFEVVNETRSWQGDGGAPRFAGVSSFGAGGSNAHVILESY 

>Dis_KS3 

IAVVGMSCRLPGAETVADFWRNLCEGHNAIREIPPDRWSLDGFYDPDPSVAARSYSKWGGFLDNIGDFDPLFFGIS

PLEAELTDPQQRLFLQEAWKAFEDAGYSAEALSGQRCCVFVGCKDGDYVYKLGPSADASYRLIGNTLSILAARISY

FLNLKGPSVPVDTACSSSLMAIHLACQSLISGSSDLAVAGGVALMTTPVSHIMLSKTGMLSPTGSCRTFDDSADGL

VPAEGVAAVILKPLDAALRDRNHIYGVIRGSEANQDGKSNGITAPSTPSQAALEVEVYRKFGVHPETIGYVETHGT

GTKLGDPIEIHALTDAFAAFTDKKGFCPVGSVKTGIGHTLAASGAASLIKVLCCLQHRTLVPSLHYDRPNRHIHFE

NSPFYVNTARRHWAHAGDLPRRAAISSFGMSGTNVHLIVEEAP 

>Dis_KS4 

IAIIGIGGALPKSSDLSAFWQHLVDGRSLVSELPADRWDWRAYDNGDANRKGLRWGSFYEDMDKFDPMFFGLSPRE

AELMDPQHRVFLETVWKAIEDAGYRPSDLARSNTGVFVGASSLDYLELMNGHRTEAYALTGTPHSILANRISFLLN

LHGPSEPINTACSSALIAVHRAAETLRSGACDLAIAGGVNAILSPATALAIAKAGMLSPDGKCKTFDRSANGYVRG

EGAGALLLKPLRRALADGDHVYAILRGSAENHGGRANSLTAPNPRAQADLIIAAFRAAGVDPATVGYIETHGTGTA

LGDPIEINGLKTAFEQIYKDHGRPPPQAPHCGLGSVKTNVGHLEAAAGIPSLFKVLLAMKHRKLPGTLHLHDLNPY

IELEGSPFYIVTRTEDWKPALDADGRPLPLRAGISSFGVGGSNAHLVLEEH 

>Dis_KS5 

IAVIGYGGRFPKADDPEAFWRILKEGIDCITEIPRERWDWRAYHDDVPGTPGKIYCKWGGFINDFDRFDPLFFRLS

PRAAHSMDPQERLFLTVAWETLEHAGYTLDRLNRGSDGPPGGAGRRNRVGVFAGVMWSDYGKHGQDELHKGNPVIA

SADYSSIANRVSYALNLHGPSIASDTACSSSLVAIHLACESLRRGECHYAIAGGVSLSLHPAKYLQMSNLKALSAE

GKCRSFGAGGAGYVPGEGAGALLLKPLRQAIADGDYIHAVIRGTAVNHDGKTNGYTVPNPNAQADVISQALRQAGV

DARTISYVEAHGTGTELGDPIEVTGLSKSYRTDTKDRQFCALGSAKSNVGHLEGAAGVAGVIKVLLQMKHKQIAPS

LHSRELNPSIDFASSPFKVPQELSAWERPRLARPDGAGEIPRRAGVSSFGAGGTNAHVILEEF 
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>Dis_KS6 

IAIIGMSGRYPMAPDLDAFWANLKAGRDCVEEIPAERWDHRRYFDPEPGKEGKSYCAWGGFIEDVDKFDPLFFQIS

PKQVATMDPQERLFLETAWATLEHGGYGRVQEDAARIGVFAGVMWDDYGLLGLEQAALGNHVPAGSDHASIANRIS

FVMNLRGPSLTVSTACSSSLLAVHLAVESLRRGECAMAIAGGVNLSIHPSKYTRLCQLQMLAPDGRCRSFGAGGKG

YVPGEGVGAVLLKPLSRAEADGDTIYAVIKGSAVNHGGKTHGYTVPSPKAQADVIGRALERAGVHARTISYVEAHG

TGTALGDPIEVGGLEESFRRDTGDRQYCALGSVKSNIGHLESAAGIAALTKVALQLHHRQIVPSLHAEVLNPNIHF

ESTPFYVQRTLDAWRQPEVREGGVTEVHPRRAGISSFGAGGTNVHMVVEEY 

>Dis_KS7 

IAIVGLSGRYPMAPDLDAFWENLAAGRDCVVEIPADRWDHGRYFDPNPGAAGKSYSKWGGFLDDVDRFDPLFFNIA

PREAEAMDPQERVFLEVAWHALEDAGYARSPLANRATGVFVGVMYGHYQLFGAEALALDRPVSAGSSFASIANRVS

YFFDFRGPSVALDTMCSSSLTAIHLACAALQRGEIEMALAGGVNLSLHPQKYILLSRGKFMATDGRCRSFGEGGDG

YVPGEGAGAVVLKRLDRAIADGDRIHGVVKASALNHGGKTSGYTVPNPSAQADVVAAALAQSGVDPRTITYVEAHG

TGTSLGDPIEIAGLTRAFEASPKERPTCAIGSVKSNVGHLESAAGVAGLTKVLLQMAHEQLVPSIHADPPNPNINF

AESPFRVQRELGPWRAPVDERGQRLPLRAGLSSFGAGGANAHLVLEAY 

>Dis_KS8 

IAIIGVSGRYPQAEDLRALWARLQAGESCIEEIPAERWDKDRYFDPQKGRSGKSESKWGGFLRDVDQFDPLLFNIP

PARARIMDPMQRLFLESVYETLEDAGYTRAMLSKDGGKVGVYVGAIYHHYAMLAADESTRSLLLSAFGAHIANHVS

HFFDLHGPCMAVDTTCASSLTAIHLACEGLLLGRTDLAIAGGVNLSLIPEKYLGLSQLQFMSGGALSRPFGDSDGM

IPGEGVGAVLLKPLDRAVRDRDHIHAIIRSSAVSHGGASTGFTAPNLKAQSDMFVEAIERAGIDPRTISYVEAAAN

GAPLGDPIEVNALTRAFRRFTADTGFCALGTVKSNIGHLEGASGVSQLAKVLLQLRHGALAPTINAEPRNPNLHLD

DTPFYLQERLDDWRRPIISGREVPRRAMINSFGAGGGYATLVVEEH 

>Dis_KS9 

IAVIGLAGRYPGADTPRQLWRALRSGQSAVTRPPAGRFGASAPQGDEPRGGGASPGWGGYLERLDRFDSLFFGISP

AEAKLMDPQERLFIEVAWECLEDAGYTPEELRRAAPRVGVFVGAMWSDYQSVGLEAWQRDRRAKAVAFHSSIANRI

SYLFDLHGPSVAIDTSCSSGLTALHLASRSLRLGECDVALVGGVNLLGHPFHPDLLEGLNLTSRDDKTRAFGAGGS

GWVPGEGVGAVLLRRLPEAEERGEHIRCVLKGTALAHAGKAPRYGMPSTRAQAGSIRDALADGGVAASEIDYVECA

ATGSGIADASEVDALKQAFEGRSPDGPPCLLGSVKPNIGHLESASALSQLTKVILQLEHGEIAPTLHTEPRNPLIQ

LDGTPFRINRALSPWPRAAGADAPPRRALINAFGATGSSAHAVVEEY 

>Dis_KS10 

IAIVGLSGRYPGADTIDAFWSNLRQGRDSVTEVPADRWDAAAIFDPEGGPGKTRQRWGGFLDRVDRFDALLFNISP

REAAGMDPQERLFLEIAWCAFEDAVYTRERLAEEQARAGVGAGVFVGSMYQQYSMLARTPDAGASSSFWSIANRVS

YFFDLRGPSLAVDTACASSLTALHLACESLRRGECCLALAGGVNLHLHPHKYVALDRLGLLGSGAASKSLGDGDGY

VPGEAVGAVVLKPLDRAVADNDRIYGVIKGSFANHAGKTAGYGVPSPAAQADLIAAALRRTGIDPETIGYIEVAAN

GSSLGDAIELAGLTQAFRRFTARKHFCAVGSVKSNIGHPEAASGIAQLTKVLGQLHHRTLVPTLHAEPHNPNIDLR

DSPFYVQRELGPWTAPTLAGEGGTAELPRRAAISSFGAGGANTHLLVEEY 

>Ery_KS4 

EPIAIVGIGCRFPGGIGSPEQLWRVLAEGANLTTGFPADRGWDIGRLYHPDPDNPGTSYVDKGGFLTDAADFDPGF

FGITPREALAMDPQQRLMLETAWEAVERAGIDPDALRGTDTGVFVGMNGQSYMQLLAGEAERVDGYQGLGNSASVL

SGRIAYTFGWEGPALTVDTACSSSLVGIHLAMQALRRGECSLALAGGVTVMSDPYTFVDFSTQRGLASDGRCKAFS

ARADGFALSEGVAALVLEPLSRARANGHQVLAVLRGSAVNQDGASNGLAAPNGPSQERVIRQALAASGVPAADVDV

VEAHGTGTELGDPIEAGALIATYGQDRDRPLRLGSVKTNIGHTQAAAGAAGVIKVVLAMRHGMLPRSLHADELSPH

IDWESGAVEVLREEVPWPAGERPRRAGVSSFGVSGTNAHVIVEEAP 

>Lkc_KS1 

AIVGLSAVLPGGPDPDAFWQTLLDGRDCVTPAPAGRGLPGEFAGFLPGVRGFDARFFSISPREASWMDPRQRLLLQ

SAWHTLEDAGYAPSDLSGSRTGCYIAATGNDYALLQARADARQIPYSLVGHSLSLIANRVSSWFDWHGPSAVLDTA

CSGSLVALVRACRDLRAGVCDAALVGGVNLILDSQINEGLHAARFLSPEHRCATFDAAADGYVRGEGYGTFLVKRL

ADALADGDDIRAVVESVAENHGGRANSLTAPNPNAQYRLLLDAYTPELAARTGYIETHGTGTALGDAIEIDALKRA

WRHLVPRSAGGRVRLGAVKSHIGHLEPAAGVASLTKVVKAFEHRTLPANLHFQDPNPGIALEEGPFEAVRKTVPWG

EDGGELVAGISSFGFGGSNAHVVLSA 
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>Lkc_KS2 

IAVVGIAARLPQASDVRQFWDNLLDGLDCTSTVPPERFATRLTDGAAPLSYTDRGAFVDDIDAFDHTFFGLTPHDA

ARMDPQERLVLEQTYLAMLDAGYSRARLAGSDTGVFVGVMNGGYAWHTTTEPGAQPPTSAFWSMANRASYHFDWHG

PSMAVDTACSASLTALHLACQSLRTGECDRAVVSGVNLITHPRQYQLLCGLEMLSRAGECRPFGSGADGFVDGEGV

ISLMLRPAEDALRDGDRVYAVISGSAVNAGGRANGYTAPNPEAQSALVAKALAAARTSPEEVGYVEAHGTGTALGD

PIELRSLAKAYAAAGTGRIRLGSVKSNIGHLESAAGLSGVLKAVLQMRHGSLVPSLHAEPPNPHLDFDATPFTLAA

RTERWPADLPLVSAVSSYGAGGANAHVVLR 

>Lkc_KS3 

IAVIGMAGEFPGGADTEAFWQALLRGDDAVRVIPGDRWDWRENHSFAPDEPGTAYGRHGGFLDHALDFDPVFFNIA

PLEARFMDPQERRFLQSVYHALEDAGYFARPTGDMGVFVAAMFGHYQDLTAADRVIGSSFAAIANRVSYAFDLHGP

SIALDTMCSGGLTALHLAVRSIRAGDCALAVAGGVNLMTHPGKYRLLSEGRFLSPTGHCQAFGVEADGYVPGEGTA

AVVLKPLSDALRDGDRVHAVIRATAVNSGGRTAGFTVPSERAQHRVIAAALAEAEIEPGAVTYVEAHGTGTRLGDP

IEVRALSRAYGGPEQGRAYLGSVKSNIGHLESAAAMAGLVKVVKQLAHRTLAPTLHCTLENPDLHLADSRFALVKE

TLPWPKGSGPTRFAGLSSFGAGGANGHAIVQEF 

>Lkc_KS4 

AVVGMSGIMPAGENLADFWRLLVENGSAIRPVERWKNRDRQYFAGTIDDHDAFDHSFFGLSAREAMLMDPQHRLFL

QSAYNALLDAGYAPGSLREVGVFAGVQFSEYQTALQHSEDRAHPYTVTGNAHAMLANRVSHLLDFTGPSQTVDTAC

SSGLVALNRGVLSLAAGECDVALVGAVSVLVDPAATDAASELGVLSPDFRCATFDKDANGYVRAEGVGCVVVKRLD

DARRDGDAVLAVIEAVAENHDGRSNSLTAPNPDAQVALLNRVYTPELAERVSHIEAHGTGTNLGDPIEIGALRTAF

GRLAPHREPGSITLGAVKTNVGHLEPAAGMAGLLKLLLCLRHRRLPANINFKELNPLVELVGSPFRLLLENEPWER

GTPLVAGVSSFGFGGSNAHAVLSEAP 

>Lkc_KS5 

VVGMACRFAGSDGLGEYWERLRLGRSALGTTGRWTEEEDAGSFTGGFLDGHQEFDARFFRISPNEAQCMDPQQRIL

LQTVQHAVDDGYLTAADLRDLDCGVFAAGLPGDYRTLVARRADLVYGTHSFLGNAPSTLSGRISYFYDVNGPSLTL

DSACSSSLAALHEAALNIRAGQCRAAIVGAVSVFSTPEVLRFAQRSRMSSPEGASLPFTDAADGFVPAEGAAALVV

MRHDEARARGLRVYGAVQATGTNHNGTTNGLMAPSSKAQSRLIAELYDREKIDASQIAYLETHGTGTPLGDPIELE

GLRSAFRRAGADGCHLGAVKPLIGHTLVASGLASVVKALLAFRHATIPPVAAAGEAVSYLDVAPFKVNREPLPWPE

DKPLCAISAFGFTGSNGHVVLRRL 

>Lnm_KS1 

AVIGMAGRLPGAGDLDAFWDNLVSGRTAIGPAPASRPETAPSGARATGGFLPHIDRFDSLLFHVSPQEAPALDPQA

RLMLESVWQCLDDAGHTADSLRRSAGRVGVFIGSMWHDYRQQGADRWNGGDSAEVAATASDIANRVSHFFDFRGPS

LAVDTSCSSSFAALHLAVESLRRGECGAAVVGAVNLLAHPYHWGLLDGLELLAADAPPAAYAAEGSGWHPGEGVGV

LLLRPADAARRAKDTVHGLIEGTRIGHAGRAPRYGAPHTAALADSLARALADASVIPDEVDYVECAAAGAGIADAA

ELEALGSVLARCAGASPVPVGTLKPNIGHLEAASGLSQLIKVLLQIRHGRIAPTLVSGELSPLVDWDGLPVELVDT

PRALTPRAADGRATVLVNAVGATGSYGHVVVRA 

>Lnm_KS2 

IAVIGIAGRYPGAGDLETFWSNLAEGVDSVGPLPAERARDGWPTEQMWGGFLDGVDRFDALFFGIAPRDAQLMDPQ

ERQFLQVVWETLEDAGCTRARIREQLGSDVGVFVGTMYNEYPFFGVERSLAGESADTGSAVAGIANRVSYFLDLHG

PSLAVDTMCSSSLTALHLAVESLRRGECAAAVAGGVNLSLHPHKFRQQTRLKMSSSDHRCRSFGAGGDGFVPAEGV

GAVLLKPLSAAEADGDRIHAVIRGTAVNHGGKTNGYMVPNPVAQGDLVRAALRRAGADPATIGYVEAHGTGTQLGD

PVEINGLNRAFAGASVAPASRAIGSVKANIGHAEAAAGIAGLTKVVLQLRHRHLVPSLHTEELNDAVDWASSPFEV

VREGRPWAPLTGADGAPLPRRAGLSAFGAGGANAHVVVEEY 

>Lnm_KS3 

IAVIGLSCRFPGAEDAAAFARNLLGGTCSVTEVPPSRWDVGELYRPELEPGRSTSKWGGFLDGIEDFDPEWFGMSE

DEARCLDPAVRLFLEGSATCLTDAGYGARELAGRDVGVFAGARMSHYGRRVGERRGLVGMGSDQNFIAARIAHHFD

LHGPNLVVDSACSSSLVALQLACRSLLDGESELALAGGVDVLLDEEPYLDFSAAKALSRHGRCATFDEDADGFVPG

EGCGVVLLKPLEKALRDGDRIHAVIDAVAVNNDGRTMGLTTPNPAAQAKVVRRALAAAGRRADEVGLIEAHGTGTM

IGDPIELRALTEVFREETGRTGFCAIGSVKTNVGHLLSAAGMAGLIKAVLAVRDGRIAPTLFCERPNPRFDFAASP

FYPSRTAHDWVPEPGRVRVAGVSAFGLGGTNAHAVVSQL 
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>Lnm_KS4 

IAIIGVAGRYPEAEDLEAFWRNLAEGRDCVGEVPADRWDHAAYYDPERGKEGRTYGRRGGFLDGVDRFDAASFGIS

RREAELMDPQERLFLTVGRQAVENAGYRPEELARTRVGVFAGVMWNHYQLCTDGSAEPVAPTALHCSVANRLSYCL

DLSGPSMAVDTACSSSLTSLHLAVESIRRGECALAVAGGVNVAAHPQKYLQLAQGRFLSSDGRCRAFGADGDGYVP

GEGVGAVLLKPLADALADGDHVHAVIKGSFLNHSGRTSGFTVPSPAAQATLIADALDRSGVAADSVGYIEAHGTGT

ALGDPIEIEGLRQAFADAGLAPGSCAIGSVKSGIGHLESAAGIAAVTKVLLQMRHRELVPSLHSEQPNPHIDFAAT

PFAVQRTRAPWVPRPGSTVLRAGVSAFGAGGSNAHVLLESAP 

>Lnm_KS5 

IAVIGMSGRFPGAEDLDAFWENIAAGRDSFTEVPAQRWDVGPVFDADRLVPDRTYSKWAAMLPEVGRFDAAFFNHS

PLEAEVMDPQQRLFLEQSWAALEHAGYAVGADDRTSCGVFVGCAPGDYSTLLTEAGRADTGHAFLGTTSSLLPARI

GYFLNLDGPTMAVDTACSSSLVAVHLAADSIRRGECAMALAGGVALMVTPQLHVRASKVGMLSPRGTCVPFDASAD

GTVLGEGVGAVVLKRLDRAVADGDHIHGVIKATGVNGDGRTNGITAPSALSQAALIADVHRRAGVGADDIGYVEAH

GTGTALGDPIEVRALTEVFRRSTDRSGYCGIGTVKANIGHTTMAAGIAGLLKTLLALRHSELPPAPAFDTPNPKTE

LDSSPFFVVRDRQEWEPGPGGQRIATVSSFGFSGTNAHAVLAQAP 

>Lnm_KS6 

IAVIGVVGRYPQSPDLEAFWRNLSEGRSCITEIPSERWDWRRNFDPDKSRKHRSYSRWGGFLEDIEMFDAPLFGIL

PRDAADIDPQERLFLESCWELLETAGYLGTYTHEPQTGVFAGLMYGEYGLLAAATDWPEGRYATGHSAYWSMANRV

SYTFDLQGPSLAVDSACSSALSAIQLACESLRRGESRMAIAGGTNLILHPAHFAALCARNMLSAADACRVFDDGAD

GFVPGEGAGAVLLKPLAQAEADGDTIWGVVKGAFSNAGGKVSGYTVPNPNAQARLVERTLRRSGVHPRTVSYVEAH

GTGTALGDPIELGGLTKAFRAAGATGDGYCAVGSVKSNIGHLEGAAGIAAVTKVLLQLKHRALAPTIHLDRLNPKI

DFAGSPFGPQRTAEPWDRPVAGVDGAERSWPRRAGISSFGAGGANVHMILEEY 

>Lnm_KS7 

IAVIGIAGVFPGSADTDEFWEHLAGGVDLVRPVPKDRTAIRANPATRELRGGFLDSVDTFDARLFGISPNEAALMD

PQQRLFLQTAWRVFEDAGYRPADLAGAPCGLFVGVATHDYDDLLKENGVAVQAHTATGIAHSVLANRVSYLFDLNG

PSEAVDTACSSSLVAIHRALRAIQDGECELAVAGGVNVILTPGLLESFTQSGMLSPDGRCKTFDADADGYVRGEGV

GAVLLKPLARAEADGDHIYAVVKGTAVNHGGRSNSLTAPNPESQARVVAAAVREAGVEPDTITYIEAHGTGTRLGD

PIEIEGLKKAFTTLHEERGEAVPDTGRIAIGAVKTNIGHLETASGIAGVLKVVQSMRHRVLPASLHLRRLSPYLRL

DGTPFTVNDRHRPWEPALTPDGRQVLRAGVSSFGFGGSNAHVVLEAYP 

>Mln_KS1 

IAIIGVACRFPDADHYHEFWENINSGKDSIREVPIERWDPDLYYSADISIPNKTISKWGGFIHKADHFDHKFFNIS

PREAKNMDPEQRILLEETWRCIEDSGVSLQDLQRKTTSVFAGIMNSDYRQTGHAESEIDSYACLGSFEAMLSNRLS

YTFGLTGKSMSVNAACASSLVALHEAVKSLRTKESDYAIASGVNLNFQPGKYISFSKARMLSPDGKCKTFDAAANG

YVPGEGAGVVLLQRLGDAVKAGHHIYGIIKGTAVNHGGKSRSITAPRAEAQCRVISEALHNAAVDAATVSYVEAHG

TGTSLGDPIEIEALTKAYRQYTEDTQYCRIGSVKTNIGHTEAAAGMAGLIKVLMMMKHRRVPKSLNVHTVNPIIQF

EKTPFRPALDSSDWKAADGAPLRAGISSFGFGGVNSHVIIEEF 

>Mln_KS2 

IAVIGISGRYPGAENIEELWELLSKERTAITEIPKERWNYETYYDPDPAKAHEGKIYCKWGGFLKNAESFDSLFFQ

ISPREAEAMDPQERIFLETVWKAFEDSGYTIEGLRKQTEKHVGVFAGVTTNSYKLLGERIPTDKNDVLPNSFPWSL

ANRVSYTFDFTGPSVPVDTACSSSLTAIHMACQSLTKGECSVAVAGGVNLYLHPSDYLYRCQMGMLSKSGKCRSFG

EGGDGFVPGEGVGAVILKPLKDAIRDNDTVYAVIKGTAINHGGKTNGYTVPNPAAQADLIQGALKAAGWSARSVSF

IEAHGTGTPLGDPIEVRGLTKAFRAYTEDVSYCSLGSIKSNIGHLEAAAGIAGLTKIILQMKYKKIAATLHAERVH

PDLYLEETPFCLQQETADWIKPANEKHSDSKYPRRAGLSSFGAGGANAHILVEEY 

>Mln_KS3 

VAIVGISGRFPQTDTLEDFWEGIEKGRDMITDIPEDRWDWKEFDGDPIRDVNRTKIKKGGFIKGADNFDPLFFGIS

PAEAELMDPQQRIFMETVWKTIEDAGYKPSDLAGTKTAVFAGVATTDYAERLNENGVSVQAQTATGLNHCILANRI

SYQLNLTGPSEPIDTACSSSLVALHRAAEGIQRGDFEMAIAGGVHIMTSPTLFIAFDKAGMLSKDGKCKTFDKSAD

GYVRSEGAAAVLLKPLSKAQADGDHIYGLIKGSAVNHGGRANSLTAPNPNAQADLLTEAWRKAGVSPATAGYIEAH

GTGTSLGDPIEVNSIIKAFKTLYQDWDIPFAKQKCCGIGSVKTNIGHLETAAGIAGVLKVLLAFKYRKLPGLAHFS

ELNPYIKLENTPFYITETAQKWNPIKDEENNDLPRRAGVSSFGFGGVNAHIVLEEY 
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>Mln_KS4 

IAIIGVSGRYPNSDTLEEFWENIAGGKNCIIEIPEERWDFRSNYSPDRMEKGKINSKWGGFISGVDQFDPLFFHIS

HKEAELMDPQERIFLETSWHTFEDSGYTKEKLDGMKAGVFVGAMYGQYQLFGAEETARGNPIALSSFFSSIANRVS

YFFNLSGPSIALDTMCSSSLTAIHLACESIKRGESEIALAGGVNVSIHPSKYLWLSQGNFVSTEGLCRSFGEGGDG

YVPGEGSGAVLLKPLEKAIADQDHIYGVIKGTSVNHGGKTNGFTVPNPNAQAELIAENFKKSGISPRSVSYLEAHG

TGTSLGDPIEIAGLTKAFEKFTDDKQFCAIGSVKSNIGHLESAAGIAALTKVLLQFKHQKLAPSIHSEQLNQNIRF

EKTPFYVQQKEEEWRKESGASNRRAAISSFGAGGANAHVIVEEY 

>Mln_KS5 

IAIIGISGRYPMANDLDTLWENLLNGKDCITEIPEDRWDSGLHYQPAAGDEVKNQSKWGGFIDDVYHFDPLFFNIS

PAEAELIDPQERLFLETVWHTIEDAGYAKKTLERKNVGVFAGVMYGQYQLYSVGHEAAVSSSYASIANRVSYFFNF

SGPSIALDTMCSSSLTAVHFACESLIRNECEIAIAGGVNLSIHPHKYELLTQGGFLSSDGRCRSFGSGGDGYVPGE

GTGAVLLKPVKKAIADGDQIYSVIKATAINHGAKTNGYTVPNPKAQSEVITRALKKGFIDPKSISYIEAHGTGTAL

GDPIEITGLTRAFSDAERDKKTCAIGSIKSNIGHLEAAAGIAGITKVILQMKHKTIVPSLTHSAELNENIPFQKTP

FYVPDSAEKWESSVPRRAGISSFGAGGANAHVILEEF 

>Mln_KS6 

VAIIGMSCVFPGAKNADEFWLNLINEKDLIQEIPPDRWDWKKYAEGKGSSEVHSKWGGFITDADKFDEAFFNINPR

EAELMDPQHRIYLQETWKAIEDAGYKASKLSGKNIGVFTGIQFNDYRQLLMRHSDGAHAFAGTGNSQALISNRVSH

YFNFRGPSESIDTACSSSLVAIHRAVRSIQNGESELAVAGGVSLLLDPVTHMYTDKLGILSRDGRCKTFDKLADGY

VRGEGAAVLLLKPLQAAMNDRDNIYGVLRGTGENHGGRSASLTAPNPEAQAELLTSVYKNADIPVDTISYIEAHGT

GTELGDPIEIEGLKKAFGSFEPRSGKNHDQYCGIGSVKTNIGHLEPASGMPGLIKVLLSMKYKTLPATLHVKELNP

YIQLSGTPFHIVNKTMKWATLKDRKGNEIPRRAGVSSFGFGGANAHVIVEEF 

>Mln_KS7 

IAIIGIAGRYPMAKDVEQFWENISSGKDCITEIPKERWDFRKYYHTGDNARHDSKWGGFIKDADKFDPLFFSISPR

DAELIDPQERLFLETAWHTFEDAGYTKKKLKRHKTGVFVGVTYSHYQLFAAGASDDEERQALLSSYSSIANRVSYF

FDLHGPSLAIDTMCSSSLSAVHFACESLKRGESTLAIAGGVNLSLHPDKYTLLSQNHFVSSDGRCRSFGAGGDGYV

PGEGVGAVLLKSLSAAKADGDRIYGVIKGTSVNHGGKTNGYTVPNPGEQANVISETLDKAGIDADSISYIEAHGTG

TSLGDPIEISGLTKALHSSKSDYRCAIGSVKSNIGHLEAAAGIASITKVLMQMKYKQLAPSLHSGNLNPNIDFEET

PFYVQSELTDWETPQNQARRSGISSFGAGGSNAHIIIEEY 

>Mln_KS8 

IAIIGMGCEFPDAPDTETFWTNLKKGQNSVREVPASRWDISSYYSDTYEKGKSISKWGGFLQDIESFDPAFFNMNK

SEASELDPLIKKCLEVSVQTLRDGGYTKEEVSNKEVGVFIGSRTGTFMSKIGSPSKNTIVGIGQNFIGAHISHFFN

LKGPNLVVDTACSSSVVSVHLACQSLMSKESDMAIAGGVDILLDQKPYVMLSEARALSPEGKCHTFDEKADGFVPG

EGCGAVLLKRLDDALAEGDRIYAVIDSSAVNNDGQTMGMTTPNPKAQSAVIKKALKKGGIDADTLSYVETHGTGTM

IGDPIELKALTEVFREVTEETQFCGVGSVKTNFGHLMSAAGIASIIKVALSIKNQMLPPTLHCKTPNPRFKFDQSP

FFPNTSLKEWRPRKGVLRAGISSFGFGGTNAHMILSD 

>Mln_KS9 

IAIIGLSGKYPMAEDLPEFWENLKSGKDCITEIPPDRWNMDDFFSEDRDMKGKSYSKWGGFISGADQFDPLFFHIS

PREAELMDPQERLFLETAKHCFEDSGYPRNMLEKMKVGVFVGAMWGQYQLFEGEENGVAFSPASVYSSIANRVSYY

FHLKGPSLALDTMCSSSLTSIHYACQSIHCGESDMALAGGVNLSIHPNKYKFLSMGQFLSSDGRCRSFGKDGSGYV

PGEGVGAVLLKPLKKAIEDQDQIYGVIKGSAVNHGGKTSGYSIPNPDAQAEVISEALRKADIDPNTVNYIEAHGTG

TSLGDPIEIQGLKDSYQLNHPCAIGSVKSNIGHLESAAGIAAVTKVLLQMKNKQLVPSLHSDIVNPFIDFDQVPFQ

VQRKAAEWNIPQNSNAVHPLRAGVSAFGAGGTNAHLILEAY 

>Mln_KS10 

IAIIGVSGRYPGAENIREFQNVLMNGRDCVSEIPDDRKEMLEGSCYKWGGFLKNPDRFDPLFFRISPKEAAFLDPQ

ERLFLETVYNTIEDAGYKPSDLTRKKVGVFAGVTYGSYQFFGVEESLKGNELAVGSPFSAIANRISYFFNFKGPSM

AVDTMCSSSLNAIHLACESIRRGESTLAVAGGVNLTLHPNKYTLLNQSRFFASDGRCRTFGEGGDGYVPGEGVGSV

LLKPAVEAVRDGDHIYALIKATAVNHGGRTNGFTVPNPNGQSELIQDALQKACIDPRTISYIEAHGTGTSLGDPIE

ITGLTKAFREFTEHTQYCSIGSVKSNIGHLEAAAGIAGLTKVLLQMKLKKLFPSIHAETLNPNIDFKASPFYVQRS

LQDWKKPKLQENGKTVTVPRRAGISSFGAGGTNVHIIIEEY 
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>Mln_KS11 

IAVIGIGCKFPGAADKEEFWDNLRKGKNHIKEVPDSRWNIEENYSPVQQKGKSISKWGGFINGIGSFDPEYFRMEE

EKAIQTDPLIRHFLETSVQTVRDAGYEETELSGKKVGVFVGSRMGGYGHKLPKESTSHIVGLSQNFIASHVSHFFN

FHGPSMVSDTACSSSLVSIHLACQSIKNGDSEMALAGGADLLLDEIPYLMLTEGGALSPDGQCFTFDERANGFVPG

EGFGAVLLKPLEKAKTDGDRIYGIIEASAINNDGATMGITTPNPKLQEQVIQDAFEKADITPGSVSYVETHGTGTM

IGDPIELQALTKVFRRDTNKTQFCGVGSVKTNIGHLLSAAGAASFIKVILSIWHKEIPPTLNCETPNPRFEFEKSP

FYPNTELRSWKDGKRRAGISAFGFGGTNAHLLVS 

>Mmp_KS5 

IAIIGMACRVPGAGDYQQFWENLANARDSVTEIPASRWDWRAFWGDPTSEDDRSHARHAGCIDAVDAFDARFFGIA

PASARIMDPQQRIMLELSWACLEDAGVVPSALAGSRTGVFVAAFNYDYKQLLESAGLPIDAHHSTGNAAAVIANRI

SHFYDLHGPSVLVDTACSGSLSAIHHAVQSLRLGETELALAGGVNLLLTPTRHIAFAKTGMLSPTGACKSFDEAAD

GYVRSEGAGLLLLKPLAKALADGDPIHGVIKGSAVNHCGKTHTLTYPSSAAQAQVIEQALGDAHIPASSVSYIEAH

GTGTPKGDPIEIQGLRQAFCPQASEPQTCGVGSAKSNIGHLEAAAGVAGVIKVLLSFKAGQLAPLCHFSALSSRID

LQGSPFYPVTRLQPWEPASGVRRAGVSSFGFGGTNGHLILEQP 

>Mmp_KS6 

IAIVGISGRFPQSRDLDAFWEHLAAGADLVSTVQRWDPRHCYAGADQGCDRGGFIERIDEFDPLFFNISPLEATYM

DPQQRLFLQEAWNALADAGCLGEQRRAEVSVYVGCEQGDYDQLFDDMPPPQSFWGNAPSIVPARIAYYLDLQGPAI

TVDTACSSALVAIHMACQSLLAGDTKVALAGGVFIQSTPAFYQKANRASMLSLTGACHTFDSRADGFVPGEGAGAV

VLKRLADALADRDHIHGLIRGSGINQDGASNGITAPSALSQQRLHESVYARYGIDPATVQLVEAHGTGTRLGDPIE

FQALKGAFSRYTQRKGYCAIGSVKSNMGHAATAAAMAGLFKVLLAMRHRQLPPSLHFQHTNPAIDFADSPFFLNQH

LGDWPAIDGAPRRAAISSFGFSGTNAHMVLEQP 

>Mmp_KS7 

IAIVGLSGRYPKAEDLQAFWRNLAEGVDCVTEVPAERWSLGDLAQPGRLPGGKTLSRWGGFLDDVDKFDPLFFNIS

PHDAEYMDPQERVFLECAYATFEDAGMALGLRSPSALRRTGVYVGVMYQEYQLFGAEQTLLGRPMALSGSSASIAN

RVSWSLGLSGPSLAVDSMCSASLTAIHLACQGIRSGDCDVALAGGVNVSVHPNKYLGLAQGNFASSQGRCQSFGEG

GDGYVPAEGVGAVLLKSLSQAVADGDRIYGVIRGSQINHGGKANGFTVPNPNAQADVITQALAAAGVDAADVGYVE

AHGTGTALGDPIELAGLAKAYRHYTDQTAFCALGSVKSNLGHCESAAGIAGLTKVLLQMQKGQLVPSLHSEVLNPA

IDFAQSPFVVQRHLAPWPRRVRRVEGVTEECPRLAGLSSFGAGGSNAHLIIEEY 

>Mmp_KS8 

IAIIGMSGRFPGAESLEQLWEHLAQGRDLTTPVERWDLRGSQADVSGKGLCQRGGLLSRIDEFDASFFNISGLEAT

CMDPQQRLFLEQAWTALEDAGYVGQATEGQPVGVYVGASASDYRSLFAEAAPAQAFWGNASSIIPARIAYHLDLQG

PAIAVDTACSSSLVAIHLACQALWTEEIGMALAGGVFVQSTAGFYQAAQTAGMLSPSGHCHAFDARADGFVPAEGV

GVLILKRLRQAQADGDYIHGVISGIGSNQDGASNGITAPSAQSQERLIRQVHRDFAIEPGTISMVEAHGTGTPLGD

PIEFEGLTRAFARPGQQAGYCALGSIKSNLGHCVTAAGVAGVLKVALALRHGQLPPAAGFTQANAAIAVQGSPFYV

PDQLRPWATLDGVPRRASVSSFGFSGTNAHLVMEQAP 

>Mmp_KS1 

VAIIGLSANVAQSASVRQFWQALDDDRSLIEEIPATRFDFTSWYAGSNIEEGKMRTRWGGFIPAIDQFDPVFFGML

PAEARKMDPQQRLLLMSVRQTFEDAGYRHTDWKGSATGVFIAAERNEYHLNLLQAQIDPGEGLDQAASMLANRVSH

FYDLRGPSERIDAMCAGGAVALHHAVTALRSGQINAAIVGACNLLLRPDVFVTLSQSGQMSPEPTVRSFGAGADGY

LRGEGVCSLLLKPLSKAEADGDHIYGLIRNTAVNYNGGDAASIAAPSVSAHSSLVQDCYRRAGIDPRHVSYIEAQG

MGNPVADIAEWDALNHGLLALGREQGVQLQEGQCAISTLKPMSGHMHAASAIGALFKIIRSLQTEKIHKILDFEQP

NLHLHTAGQPCRLATHTVDWPRQATPRLAGLHSYGAGGNNAHILVEEY 

>Mmp_KS2 

IAIIGMAGVYPKSADLSAFWDCLANAGDCIETVPEQRWSLDEHFNADRQRAIQEGKSYGKWGGFIEGLDDFDPMFF

NFSLAEATYMHPKERQFIQCAWHALEDAGYTPASLEQEKVGVFVGVSKAGHDNYKDSFFSIANRVSYRFGFTGPSL

PVDTACSSSLTAVHEACLHLQAGECTVAVVGGVNAYTHPSTFAEFARLGVLSADGKSRAFGAGANGFVPGEGVGAL

LLKPLERALADGDMVHGVIAASAVNHGGKANGYTVPNPEAQRAMIRLALDRAGVSADQVTYVEAHGTGTALGDPIE

FRGLVEAFRQDTERTGFCRLGSVKSNIGHLEAAAGIAGLSKVLLQMRHGQIAPSLHSQQMNPDIDASLSPFRVPQA

LEPWDVDGEGAQERIACLSSFGAGGANAHVILRQAP 
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>Mmp_KS3 

VAIIGLAGRYPQARTLEEFWQVLSQGRDCISEIPTERWDHSRYYSADEDAPGKTYARWGGFIDGVAEFDPAFFGIS

PREAMAMEPQERLFLQTAHEAIEDAGYTRQGLAASARHEDAEGMVGVFVGVTYEEYQLYGAQQTAEGRPLVLSMSP

SSIANRVSFVNGFHGPSMAIDAMCASSLTTIHLACQSLHSGECQVALAGGVNVSIHPAKFLMLGAGKFASRRGRCE

SFGASGSGYVPSEGVGAVLLKPLHQAQADGDRIYGVIRGSAINHGGRTNGYAVPNPAAQAAVISRALRQANVQPRQ

IGYVEAHGTGTVLGDPIEVAGLSRAWRAYTPDRQFCALGSVKSNIGHCESAAGIAGLTKVLLQMKHGLLVSSLHAE

TLNPNIDFSETPFRVQRTLAPWERPLGSDGVPGLRMAAISSFGAGGANAHLIVSEAP 

>Mmp_KS4 

IAIIGLAGRYPQAENIEELWENLKLGRDCITTVPSQRWDHDAIYDPSKGVSGKTYSKWGGFLRGVDEFDPRFFNIS

PREAEIMDPQERLFLQCAYHVLEDAGYTRQSLSAKGRVGVYVGVQYTEYTAFSTAQTLVAALPASIANRVSFFCDF

RGPSLTLDSMCSSSLTTIHLACQSLRSGESEYAIAGGVNVSIHPNKYLLHAQGRFASSVGCCKTFGQGGDGYVPAE

GVGAVLLKPLPQAIADGDRIHAVIKGSSINHGGRATGFTVPKSSAQAVAVRSALHQAGLASSDLSYIEAHGTGTAL

GDLIEIEGLRTVFEADGFEPQTCAIGSIKSNIGHCESAAGIAGLTKVLLQLKHRQLVPSLHSTQLNRNIDFAGSPF

HVQQTLEPWLPKGAADAVQPRRAGISSFGAGGSNAHLVVEEY 

>Ped_KS1 

VAIVGMACRLPGGVDSPTAFWQCLQEGASLIGDLPVERWEWPDDIDPQRAHKGIARGGFIEDVKAFDAPFFRISPA

EAQSMDPQQRMLLELCWQTIEHAGYAPDALAGTDTGVFIGASGSDYARLLERSESPLDAHYGTGSSMAVLANRLSY

FYDFTGPSLLLDTACSSSLVAVHKAVQSIWAGESVQALVGGVNLILHPANSIAYYKAGMLAKDGLCKTFDQQADGY

VRGEGAVMLLLKPLARALESRDRVYAVIKGTACNHGGQAGGLTVPNPERQSTLLCSAWQSAGIDPSDLGYIEAHGT

GTSLGDPIEVRGLKDAFAATRCGAGQNCGLGSVKTNLGHLEAAAGIAGLLKVVLCLQHRQLPASLHFQQLNAHIEL

ERGLYVVDRLQPWTPPSSGRVRFAGVSSFGSGGANAHVVVAE 

>Ped_KS2 

IAVIGMSGRFASAADLDEYWQLLAAGESCISEVPAERWAVEDFFHPDPDEAIVQGKSYSKWGGFLQGVTEFDPLFF

NISPKEARSIDPQERLFLRASWEVLEDAGYTRERLTKDFQQQLGVFAGITRTGFDLFGPELWRQGYTVYPHTSFSS

VANRVSYFLNARGPSVPVDTMCSSSLTAVHQACQSLRNGECRMAIAGGVNVYLHPSGYVGLSAAHMLSKDGVCRSF

GKGANGFVPGEGVGAVLLKPLSQALADNDQIHAIIRSTQVNHGGKTNGYTVPNPLAQAELIRRALDKAGLNARAVS

YVEAHGTGTDLGDPIEVSGLTQAFRHDIQENGFCALGSVKSNIGHLEAAAGIAGMIKVILQMRHGQLVPSLNAAEI

NPNIDFSRTPFVLQRELAPWTPPYTLGQNGEREEGTRIAGVSSFGAGGGNAHVILEE 

>Ped_KS3 

IAIIGMSGQFPQAPDVKAFWRNIVEGRDCVSEIPAERWSIEEYYDSDRNADGKTVCRRMGALSDREVFDPLFFNIS

PSEAELMDPQQRLFLLNSWHCIEDAGYDPTRLSGSLCGIFVGCAASDYSQLAESQTQTAQGLLGESVAMLPARVAY

YLNLQGPCLAIDTACSASLVALASACDSLVLGNSDVALAGGVYVINGPDIQVKMSKAGMLSPDGRCFSFDQRGNGF

VPGEGVGVLMLKRLEQAQRDGDDIYAVIRGWGVNQDGKTNGITAPNQESQTRLETGIYRKFGINPEHIQLVEAHGT

ATRLGDPIEVEALSESFRRFSDRKQYCALGSVKSNIGHLATAAGVTSVIKSALALQHRILPPTINFQTLNEHIRLQ

DSPFYINTERRLWEMPQGHSRQVAVSSFGFSGTNAHMVLEE 

>Ped_KS4 

IAIVGLSGYFPQSASVDEFWRHLDQDATLIEEIPDSRFDWRKVFDPTGERPGSSCSKWGGFIPDIRGFDPAFFNIP

GAEAITLDPRQRLLLMSAYQTLNDAGYASQALRQSKTGVFVALQDNEYLQLLADAGIDPGQWYAQTCLLANRISYF

FDWRGTSEVVDAQCPGAAVAIHRAVSALRNGEIELALVGAANLLLRPEPFVLLSESGQLSESASVHSFGAQAQGHL

RAEGVCSLLLKPLTKALADGDPIYASIKHSAVNFNGQGGASIAAPNVDSHVDLIKSCYQQARVDPRQVRYIEAQGM

GNVLADLVEWQAFNRALTDIARQQRVSLPPGNCLISTLKPMMGHMESASALGALFKVIRSLHTRTIHKIAHFTQYH

PDMDYQGQPCAIAGETVAWPQMEGLRLAGIHCYGMGGVNAHLLVEE 

>Ped_KS5 

AIIGISCNMPGARTLRQFWENLRQGKESSTRLSERELRRAGVPEELIRHPDFVPMQYSMEGKELFDPDFFNLSAKN

ALFMDPQYRVLLQQAWQAIEDAGYVAQDIPETAVFMSASNNFYKTLLHSAGAVETTDEYAAWIAGQGGTIPTMISY

QLGFKGPSFAVHSNCSSSLVGLYLASQCLRLKEAKYALVGGATLFPVAGTGHLYTPDMNLSSDGHCKAFDADADGL

VGGEGAVVLMVRKALDAIRDGDPIYALIRGVAVNNDGSDKVGFYAPSVNGQAAVIQKALDITGVDPQSVAYVEAHG

TGTRLGDPVEIMALNEVYRRYTEKRQFCRIGSVKPNIGHLDTVAGLAGMLKVVLSLKHAEFFPSINYREPNPAIDF

TSSPFEVVTQLTPWPAGNEPRRAALSSFGIGGTNTHAILEEY 



S28 

 

>Ped_KS6 

IAIIGLSGRYPQAETLEEFWENLQAGKDCVSEIPEDRWRLENFFHPDPKEAVAQGKSYSKWGGFIEGFAEFDPLFF

NISPREALAMDPQERLFLQCAWHVLEDAGYTRQSLQQGGHKVGVFVGITKTGFDLYGPELWHRGERLFPHTSFSSV

ANRVSYCLNLKGPSMPIDTMCSSSLTAIHEACQHLRQGDCDMAIVGGVNMYVHPSTYVGLCSAYMLSRDGQCRSFG

QGGNGFVPGEGIGAVLLKPLARAQEDDDLIHAVIRSSSVNHGGRTNGYTVPNPNAQAELIGDCLKKAGVDARSIGY

IEAHGTGTELGDPIEVNGLAQAFGQEAGEHSRCFLGSVKSNLGHLEAAAGMAGLTKVILQMRHGQIVPSLHAQVLN

PNIDFAATPFTVPQQLVEWRRTILQESGRSRELPRRAGLSSFGAGGSNAHLILEEY 

>Ped_KS7 

IAVIGMAGQFPGADSVDALWQNMVAGVNPVTELSELYLPYHAYSPEKQPGKSYCKWGGALQGRDCFDPLFFNISPR

EAESMNPHQRLILQESWKALEDAGYAPRSLSDSRTGIFVGAEPSAYVHESFVGASDAIVASRLSYFLDLKGPAFVV

NTGCSSSGVALHLACESLRNGETEVALAGGVFAVMGQTILVGLAQTDMLSRTGCCCTFDADADGMVMSEGVGMVVL

KRLDQALSDGDTIYGVIRASGINQDGASNGITAPSGIAQQQLITDVYRRYAIDPRRITYVEAHGTGTRLGDPVEAN

ALVRAFRSFTESTGYCAVGSIKSHIGHTSSSSGVIGLISILLCLKHHQLPGMRHFKRLNPLIEFERSPFYVNARMM

PWRSGSGEPLMAALNSFGHSGTNVHLVVEEF 

>Ped_KS8 

VAVIGMAGKFPGCEDLEDFWTCLQSCQDLISEVPEQRWDWRRFYGDPHQEPGKTKIKWGGFVADADCFDARFFGIS

PVEAEVMDPQLRLFLETVWAALEDAGYPAGRLAGSRTGVFAGVATADYKDLLIEARARGLVQTPSEPFPFMIANRI

SYWFNFNGPSEAIDTACSSSLIAVHKAIESLRLGSCEMALAGGVNVLGSPRITIASSQAGMLSEDGRCMTFDERAN

GYVRSEGVAILLLKPLRKAIADNDRIHGLIRGSGENHGGRSASPTAPNGNAQKRLLVDIYSRADIDPRTISYIEAH

GTGTVLGDPVEVNGLKAAFQELYQSRGLDVPEQPHCGLNSVKANVGHLEAAAGAVGIVKVLLMLKHRKIPGNPHLR

RPNPYLQLEGTPFYLVRETLDWPQPTDVRGNPLARRAGVSSFGVGGSNAHVILEEY 

>Ped_KS9 

IAIIGLSGRFPQARTIEELWRILEQGRDAIQEVPIDRFDWRSYYSPSQEMSKSNSKWGGCIPGIAEFDPLFFEISP

LEAERMDPRQRHLMQEAWLALEDAGYGPEQLECNKISMFVGVEEGCDYQRRLTQQTSLTSMHNGILASRLAYFLNL

KGPVMAINTACSSALVAVHQACQSLRHGECDTAIAAGVNLLVAPEAYVGMTQAGMLSPDGKCYVFDKRANGLVPGE

AVAVVVLKRLSKALADGDPIKALIRGSGINYDGKTNGITAPSGASQTELLEGIYRQCALQPQDISYIVTHGTGTQL

GDPIEINALYDVFKGKTDKQGFCALTSIKSNLGHTFAASGLVSLISLVLAIRHRTIPSSLHCEQKNDYIRWQESPF

YVNTRKKHWECALGQPRIGAVSAFGMSGTNAHVVVQEH 

>Ped_KS10 

IAIIAMDGVFPQSADLLEFERHLRQGDDCISEIPADRWDWREVYGDPKEGEFTRVKYGGFAPDIDKFDPLFFGMSP

REAQLMDPQHRQFIQCVWRLIESAGYAPKALSGSKVGLFIGINLQDYAHLVDRADAMDALHLTSLGHMFCPNRLSF

LLNLHGPSQVIDTACSSSSVALHRAVLSIQYEGCEMAIAGGANLLISPDMHIMYSKVGMICEDGRCKTFSKEANGY

VRSDGIGAVLLKSLHRAEEDGDIILAVIRGSAENHGGMSTSLTAPNPKAQASLIVEAHRKAKVDPRSIGYIECHGT

GTSLGDPIEINGLKLAFEQLYREAGHELPMRPSCGLGSVKSNIGHAETSAGIAGVIKTVLSLRNKRLYQSLHSADI

NPMIDLEQSPFFILQQGRDWQRPLIEGQEQPRRAGISSFGAGGSNAHIVIEEY 

>Ped_KS11 

VAIIGMSGRFPMAEDIQAFWSNLLEGKDCISEIPEDRWDWRAIYGDPTKEANKSDVKWGGFIDGVAHFDARFFGIS

PREAELMDPQQRLLMQYVWKAVEDAGYAPASLSGSRTAIFVGTASSGYGELMAQEGLAIESYSSTGVVGSVGPNRM

SYFLNLHGPSEPVETACSSSLVAIHRALSAMAIGDCDQAIVGGVNLLISPQTHISFNKAGMLCSDGRCKTFSSKAN

GYVRGEGVGMLMLKKLKAAEQAGNHIYAVIRGSAENHGGRGSSLTAPNPKAQTQLIKAAYERAGIDPRSVSYIEAH

GTGTELGDPIEINALKAAFKDLYQATGSVEVTAPHCALGAVKTNIGHLELAAGVAGVIKVLLQLKHKTLVKSLHCD

EVNPYIQLQGSPFYLLSETQPWSTLRDAQGRELPRRAGISSFGFGGVNAHLVLEEYP 

>Ped_KS12 

IAVIGISGRYPMANDLDEFWLNLREGKDCVSEVPSQRWNWRDHYSEEHSRAGGHFCKWGGFIDDIDKFDPLFFNIS

PSAAEYMDPQERLFLEHAWMAMEDAGYRREDLRKLARGSAAEDLPGQVGVYAGVMYSEYQLLGIEAARQGKGATVA

NFHASVANRVSYVLDLHGPSMTVDTMCSSSLTALHLACQDLKTGRTDMALAGGVNLSVHPNKYSVLSLNEFISSQG

RCTSFGEGGDGYVPSEGVGVVLLKRLVDAERDRDHIHAVIKSSVLNHGGKTHGFSVPNPKAQQHLISRALREAEVD

PRAITYVEAHGTGTPLGDPIEVTALSKAFAQYSLGGQPYWIGSVKSNIGHTESTAGIAGLSKVILQMREGQLAPSL

HSQTLNPNIDFASSPFQVNRQLREWPRPVLDGRLQPRVASLSSFGAGGSNAHLVISEY 
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>Ped_KS13 

IAIIGMSGRFPFAPDLEAFWENLSQGCDCITEIPPTRWKHQEYFDPEKGKPGKTYCKWGGFLESIDQFDPLFFKIP

PAQAEVLDPQERLFLETVWNLLESSGYLGETLQRIAQSRVGVFVGSMSQQYHAFQADLTRESLVTMSSHSSIANRV

SYFFDFQGPSVAVDTMCSSALVAVHMACESLLRDDCKAAVAGGVNLSIHPKKYIGLSASQILGSHPDSSSFGQGDG

YLPSEGVGAVLLKPLREAVADNDTILGVIKSTTINHSGQSNGYFVPNGAAQTELMVSNFTKAGIDPRTLSYVESAA

NGSSLGDAIEINALTAGFGRYTADKQFCALGSVKSNIGHGEAASGIAQLIKVLLQLKHRQLVPTIKAQPLNSNIDF

THTPFCLQRRLEPWRRPSLALGDGPMREYPLRATVSSFGAGGSNAHLILEEFP 

>Ta_KS1 

AVIGISCQLPGAADPWRFWKNLREGRDSVVAYRHEELRELGVPEEVLRDSRYVAVRSSIEDKECFDPQFFGLTARD

ASFMDPQFRLLLMHAWKAVEDAATTPERLGPCGVFMTASNSFYHQGSPQFPADGQPVLRTADEYVLWVLAQAGSIP

TMVSYKLGLKGPSLFVHTNCSSSLSALYVAQQAIAAGDCQTALVGAATVFPSANLGYLHQRGLNFSSAGRVKAFDA

AADGMIAGEGVAVLVVKDAAAAVRDGDPIYCLVRKVGINNDGQDKVGFYAPSATGQAEVIRRLFDRTGIDPASIGY

VEAHGTGTLLGDPVEVSALSEAFRTFTDRRGYCRLGSVKSNLGHLDTVAGLAGLIKTALSLRQGEVPPTLHVTQVN

PKLELTDSPFVIADRLAPWPSLPGPRRAAVSAFGLGGTNTHAILEHYP 

>Ta_KS2 

IAVIGMSGRYPGAENLTEFWERLSRGDDCITEIPPERWSLDGFFYPDKKHAAARGMSYSKWGGFLGGFADFDPLFF

NISPREATSMDPQERLFLQSCWEVLEDAGYTRDSLAQRFGSAVGVFAGITKTGYELYGAELEGRDASVRPYTSFAS

VANRVSYLLDLKGPSMPVDTMCSASLTAVHMACEALQRGACVMAIAGGVNLYVHPSSYVSLSGQQMLSTDGRCRSF

GAGGNGFVPGEGVGAVLLKPLSKAIADGDSIYAVIRSTSVNHGGKTNGYTVPDPQAQAALIRSALDKAGLSARDVS

YLEAHGTGTELGDPIEVAGLTQAFRRDTDARAYCRIGSLKSNIGHLEAAAGIAGLTKVILQLRHKRLVPSLHAESL

NANIAFGETPFVVQRGFEDWARPRVEVDGVLSERPRLAGVSSFGAGGANAHVLVEEF 

>Ta_KS3 

VAIVGAAGFFPGCQSLQAFWDALDAEQTLLEEIPPNRFDYRPLFPDKSRSKWGGFIPDVASFDPGFFNILPAEAET

LDPRQRLLLMAVYHCLEDAGQAPEKLKGSRTGVFVGAEENEYLLHLREQGVDTASGFDQAASMVANRLSYFFDLSG

PSELVNTMCSSAAVAIHRAVLAIRSGEIDRAIVAAANVILRPDGFIKLSQLQQLSPSVRVQSFGKDASGHQRAEGV

ASVLLMPLEQAEREGHPIHAVLRGSAVNYNGRSGVSIAAPSRQSHSELIQSCYRSAGIDVRDVEYIEAQGMANPVA

DIAEWEAINDALKRLATAQGVDVVPGHCRVSSLKPLTGHMESASALGALFKVIHSFRRDKVYGIAGFESANSYLEL

DRQPARLATRTEPWRRNGKPRLAGLHSFGAGGNNAHLLVEEY 

>Ta_KS4 

IAIIGLSGRYPEAHDLTAFWSNLARGADCVSELPSDRWPLDVFFDADKDAAIASGKSYGKWGGFLGGLYDFDPLFF

RISPREVEIIHPESRLFLQCAWHVVEDAGYTPTALASERVGVFVGASKVGVAEQHHTFFTIPNRVSYALNLKGPSL

AIDTACSSSLVAIHLACQQLQSGDCTLAIAGGVNTYTHPYHFADLSKLQMLSTEGRSKAFGAGANGFVPGEGVGAV

LLKPLGRALRDGDHIYGVIRGSEINHGGKTNGFTVPNPRAQAEVITRALARAKVPARHITYVEAHGTGTDLGDPIE

IRGLTEAFAAQTPDLAYCRIGSVKTNIGHLEAAAGIAGLSKILLQGQHRKYVPSLHSSTLNPHIDFGKTPFVVQQT

CEDWLPCDAQGQSIPRIACISSFGAGGSNAHLIIEEAP 

>Ta_KS5 

IAVIGMAGRFPSADDLDAFWGNLVAGKDCIREVPNSRWDWRAYDGDPIREPNKTDVKWGGFIDGIDEFDPAFFGIS

PREARLIDPQQRLLMMYAWKAIEDAGYAPSSLAGSNTAIYVGTGHFGYGDLIKEAGIPIEGYTSAGLVPSMGPNRL

SYLLDLHGPSEPVETACSSSLVALHRAMTSLADGTCDLAIVGGVNTIVTPDGHICFSKAGMLSRDGRCKTFSDRAD

GYGRGEGAGFVVLKTLSRAEADGDAIHGLILGSAENHGGHANSLTSPNPASQADVLMAAYRKAGVPMSTVGFIEAH

GTGTALGDPVEVTALTSAYQTLVKADGDAASAQPRCGIGSVKTNIGHLELAAGIAGVIKVLLQMKHATLVKSLGCE

TLNPHIRLDDTPFYVVRETAPWPRLTDRRGVELPRRAGVSSFGFGGVNAHVVLEEY 

>Ta_KS6 

IAVIGMSGRYPGAENLRQYWDNLRDGVSGISELPYTRWDEATAKQFRQDRNYCHRMGALSDIESFDPLFFRMSPAE

AEVTDPQHRLFWQEGYRAFEDAGYAGEALDGRRCGVYLGIMGSEYATLLQRSGAQAINTTGNSYAIAAARLAYHLN

LKGPAIAIDTACSSSLVATHLACQALTSHEIDMALVGGVTLYLAPESYLAMCDAGMLSTGGACRPFDNGADGFIPG

EGVGAIVLKRLEDAERDRDAILGVIIGSGTNQDGKTNGITAPSAASQMELEREVYRRFEVDPATIGYVEMHGTGTR

LGDPIELEALSSVFKERTDRTQFCAIGSVKSSIGHTSAAAGVASIHKVLLAMQHGSLVPSLNYSEPNQHFDFQRSP

FYVNTEHKPWKPNGHALRRAAISSFGFSGTNAHLVLEEYP 
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>Ta_KS7 

VAIIGLAGRYPGARDLNAFWRNLREGVDSIGEVPQDRWDHSAIFDPDKSRPGKTYSKWGGFIEGAAEFDPRFFNIP

PKEAHFIDPQERLFLECAYACCEDAGYTRESLAKLGGDRAGGSVGVFVGVMYQEYQLYGAQETIQGRPLSLPGNAS

SIANRVSYWFDFHGPSMAVDTMCSSSLTALHLAMQSLANGDCEAALVGGVNLSVHPNKYLGLSQGRFVSSKGRCES

FGAGGDGYVPAEGVGAVLLKPLERAKADGDRIYGVIKATAVNHGGRTAGFSVPNPNAQAQVIGRALRRAGVDARTV

GYVEAHGTGTSLGDPVEIAGLQKAFSEFTSDKAFCAIGSVKSNIGHCESAAGIAGLTKVLLQMKHRQLVPSLHSQV

LNPHIDFDGTAFVVQQRLTEWKSPVQEHEGRRVTQPRRAALSSFGAGGANAHVVFEEY 

>Ta_KS8 

VAVIGMAGKFPRASDLAQFWQNIARGVDCISEVPAGRWSVAEHYDADGNTPGKSYSKWLGVLEDAESFDPLFFGIS

PAEAERMDPQQRLFLAACWHCIEDAAIRPSSLSDTRCGVFVGCGPTDYGRDLRGGDLNAQALMGGATSILAARISY

LLNLKGPCLAIETACSSSLVAISQACDSLVLRNCDLALAGGVNVAFGPAMHIMSSDAGMLSKDGRCFTFDARANGF

VPGEGVGVLLLKRLSDAVRDDDPIAGVIRGWGVNQDGKTNGITAPSAKSQAALEREVYRRFGIDADTISLVEAHGT

GTRLGDPIEVEALVESFREHSARKHYCALGSVKSNIGHLMTAAGVSGVLKVLMAMRHQSLPPTLHFEAVNPHLALE

GSPFYVNTELKPWTGVPVRRACVSSFGFSGTNAHVVLEEAP 

>Ta_KS9 

VAVVGMSGAFPGAPDLAAFWRNLAAGRDCIEEIPADRWNWRDYFGDPAAEDNKTRIRHGGFIEGVGEFDPLFFGIS

PSEAEIMDPQQRLLMTHVWRAIEDAGHAPQSLAGSNTAIFVGTGNTGYASLLERSGVAIKGSTATGSVPSVGPNRL

SYLLDLHGPSEPIETACSSSLVAVHRALLAIELGLCDAALVGGVNTIVTPDAHIGFGKAGMLSEDGRCKAFARGAD

GYVRGEGVGVLYLKRLSLAERDGDHIYGLLLGSAENHGGRANSLTAPNPKAQADLIEAAWLRAGVDPRTAGYIEAH

GTGTSLGDPVEINGLKSAFHSLYEKTGAAEGTDAHIGIGSVKSNIGHLELAAGVAGLVKVLLQMRHGVLAKSLHCE

ELNPYIALKGSPFYVVQEGRPWLALKDASGRPLPRRAGVSSFGFGGVNAHVVVEEY 

>Ta_KS10 

AVIGMSGRFPMAEDLEAYWRNLRDGVDCIQEIPASRWDWREIYGDANQEPGKTLIKWGGFIDGIDEFDPLFFGVSP

SEAELMDPQQRLLMTYVWLAMEDAGYSASSLSGTRTALFIGTGQAGYGSLIEQANAEIKSYASTAAVPSVGPNRMS

YFLNIKGPSEPIETACSSSLVAVHKAMLAIHRGECDTAIVGGVNTLPTPAGHIGFDKAGMLSPDGRCKTFSDQANG

YVRGEGVGMLMLKRLSLAEADGDHIYGVIRGSAAGHGGRTNSPTAPSPKSQAELLHATYTQAGIDPRTVTFIEAHG

TGTSLGDPIEIDGLKSAFTALDPTLGAGPVDRAFCGLGSVKTNIGHLELAAGVAGVIKVLLQMKYKTLAKSLHSEQ

LNRHIRLDGSPFFIVRETQPWPALEDGAGNVVPRRAGVSSFGIGGVNAHVVVEEY 

>Ta_KS11 

AVVGMSGCFPGARDLEQFWTNLAGGVDSITEVPASRWDWRELYGDPRKEGNKTKVKWGGFIEGVEEFDPLFFGISP

VEAEVMDPQQRLLMMHVWRAIEDAGYAPHSLSGTRTGIFVGTGITGYNSLVERANLAIQGYSSTAVVPSIGPNRMS

YLLNLHGPSEPVETACSSSLVALHRAMEAIDSGSCDMALAGGVNTIVTPGGHIAFDKAGMLSEDGRCKTFSATANG

YARGEGVGVVFLKRLADAERDGDPIYGVIRSSAENHGGRANSLTAPNPNAQSQLLQDAYRKADIDPRTIGYVEAHG

TGTELGDPVEVNGLKSAFAAQIEARGGGTSLEKHCGLGSVKSNIGHLELAAGMAGVIKVLLQMKHRMLVKTLHCER

LNPYIKLEDSPFFIVQQTQDWPALMDERGQPLPRRAGVSSFGFGGVNAHVVMEEY 

>Ta_KS12 

IAIVGMSARFAQSDSVEALWRHLEAGRDLVEDVRRWDLASHYASTLSGEGDRCMRGSFIEGIDRFDPSFFNISALE

ARCMDPQQRLFLEESYKALEDAGYAGSTPYHQRCGVYVGCANGDYATLLPRQAPAQAFWGNASSVIPARIAYFLNL

QGPALAVDTACSSSLIAIHLACQGLWRRETNMALAGGVHLNSTPTFYVLSSRGGMLSRKGRCGTFSDEADGFVPGE

GVGVVVLKRLSDAIADGDHVRGVIRGTGVNQDGTTNGLTAPSGKSQERLEREVYERFGVNPEDIQMVEAHGTGTRL

GDPIEFDALTKSFGAYTRKRGYCALGSIKTNLGHTATAAGVAGIIKVLLSMQHRKIPASLHCNATNPAIDLERSPF

FVNTQTRGWDVEPGKPRCAAVSSFGFSGTNGHVILEEAP 
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