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Lama 10 I (CD38) 
L-7  CAASGFTFSRYWMYWVRnnKGLEWVSFMNTGGSETYYnnCSRDKQGISY-----------------------RGQ  
L+9  CAASGFTFDDYAIGWFRnnKEREGVSCIFSSDGRTYYnnCAGPCFGGLYDY---------------------WGQ 
S-10 CAASGSIFSVNAMGWFRnnNEREWVAHITDSGLTNYAnnCNARHTRWRTTSY--------------------WGQ 
S-10 CAASGSIFSINAMGWYRnnKQRELVGTITQGGSTDYAnnCTADTPGSDRWTY--------------------WGQ 
S-10 CAASGSTFRLNAMGWYRnnKQRELVARITSAIAPGTGnnCNAVRGXTIAAYD--------------------WGQ 
S-11 CAASGFTFSSYAMSWVRnnKGLEWVSTINSGGLSIGYnnCARGGLGDXIGMDX-------------------WGK 
S-14 CAASGFTFGTYDMSWVRnnKGPEWVSGILSGGGSTYYnnCGTGMPAWDGSXSDMRT----------------WGX 
S-14 CAASGVTFAINRMGWYRnnEQRELVATITSNGLTRYAnnCFAQDYXXDXXVGRYAY----------------WGX 
S-14 CAASGFTFSSYAMTWVRnnKGLEWVARINASGGNTTYnnCAKYPRSTYYADSYFDS----------------RGX 
L+15 CAASGFTFDDYNIGWFRnnKAREGVSCISNSDGRTDYnnCAATPIRWRLCFHHSFDS---------------WGQ 
L-15 CAASGSIFSINAMGWYRnnGKQRXLVAAVTSGGSTNYnnCNAETEIETVLADYEYDY---------------WGQ 
L+15 CAASGFTFDDYNIGWFRnnKAREGVSCIKNDDGSTDYnnCAATPIRWRLCFHHSFDS---------------WGQ 
L-16 CAASGSIYSIDAMAWYRnnKQRELAASITNGGSTNYAnnCNAEVSHSDYEGDMEEYDY--------------WGQ 
L-16 RAASGSIFGLNAXGWFRnnKQREFVADITRXGSTNYAnnCNAEVTHSDYEGDTEEYDY--------------WGQ 
S+17 CAAKGFSFDDYTIGWFRnnKEREDVSCFSDSDSSPYYnnCAALERDSGPHCSDPLGMDX-------------WGK 
L+18 CAASGFSLDDYNIGWFRnnKLREIMACARGPDGSSYYnnCHAHTEDSRGAYGVTLGYLEV------------WGQ 
S-19 CAASGFTFSSDWMYWVRnnKGLELVAVINPAGDNPYNnnCASSPYGPLVVAGNLLDEFDX------------YGX 
L+20 CAASRWTLRYYAVAWFRnnKEREGVSCISTRDGSAYYnnCATDPLHWTYGSDCPRAAVDYNA----------WGQ 
S+30 CAASGFTFDDHAIGWFRnnKEREGVSCISSGDGSTYYnnCVADLVCATVGSSWVEPFQFFREAPGDPRYLEVWGX 
 
 
Lama 10 II (CD38) 
S-3  CAVSGFTFGSYDMSWVRnnKGPEWVSAINSGGGSTDYnnCRTDPF---------------------------WGQ 
L-8  CAASGFTFGSYDMSWVRnnKGPEWVSSIDGGDSSTHYnnCATGTGGSSDY----------------------WGQ 2 
L-10 CAASGSGFSSRPMAWYRnnKQRELVATITSGGRSNYAnnCKADRLIIEGRDY--------------------WGQ 
L-11 CAASGRTFSMFAIGWFRnnKEREFVGRIFWSSGVASYnnCAASVPGNSGEYDY-------------------WGQ 
S+13 CAASGFTFDDYAFGWXXnnKEREXVSCISSRATSXYYnnCVADVGCTTAADLYDY-----------------SGQ 
L-13 CAASERTFSSYVMGWFRnnKEREFVARITWRYGSWSGnnCAAQVHWHETEDEYDY-----------------WGQ 
S-14 CAASERIFSSYAMGWFRnnKEREFVAAISWRGDSTYSnnCAASLFDGNTDYSRYDW----------------WGQ 
S+14 CAASGLTFDDYAMSWFRnnKEREIVSCFSRSDRTLYYnnCAAHAVFCTLASGEYDY----------------WGQ 
L-16 CELSGSIFEDYAIGWFRnnKEREGVSCISGTSGSTYYnnCAATQDVLLRVWILGEYDY--------------WGQ 
S-17 CAASXSIFSMNTMSWYRnnKXRELVAAITSGGNTNYAnnCNADTVYYYSDSRAQYAYDV-------------WGQ 
L-17 CAPSTPTFANYARAWFRnnKEREFVAAISWRGGSWSVnnCAAVVHWYDDYDLNNGPYDY-------------WGQ 
L-17 CAPSERTFSAYAMGWFRnnKEREFVAAISWTGGTWSSnnCAAKVHYSDYHYDHTQGYDH-------------WGQ 
L+17 CAASGISFDDSAIGWFRnnKEREGVSCITPSDGSTSYnnCAADYHFCSGSSLGIFGMDF-------------WGK 
S+18 CAASGFTFDDYAIGWFRnnKEREGVSCISSSDGSTYYnnCAAVVGPFFKNTYCTDYEHDY------------WGQ 
S+18 CAASGFTFDDYGVGWFRnnKEREGVSCISSSDNSTYYnnCAAEHPLPVSWCSAYDWEYDY------------WGQ 
S+18 CAASGFSFDDYVIGWFRnnKEREGVSCITTSDGRTYYnnCATGPLXDIANCEEVEYGMXX------------WGX 
S+19 CTASGFTFDDYAIGWFRnnKEREAVSCISGTDGRTYYnnCAAALWGTSYYRCDSIIYEYDN-----------WGQ 
L-21 CAASERTFSSYAMGWFRnnKAREFVAAIVWKGFSWSSnnCAAQVHWHETENDHWHETEDQYDY---------WGQ 
L+22 CATSGLSFDAYAIGWFRnnKEREGIGCTSKSDGNTYYnnCAAESVWLGGHPIGCQPDHAHTYEY--------WGQ 
S+23 CVASGFAFDYYTIGWFRnnKEREGVSCISSSDGRTYYnnCATDVLDYELETMNFKDDTCPDEYRY-------WGQ 
S+28 CATSGFNFDDYAIAWFRnnKEREGVSCIGGRDGVSYYnnCAVSLVGVLGRSALRDKDGLPLVCSSLGMEY--WGK 
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FJ* +* B* YCK]FJ^U* FB* FJ* FJ5;J* J* J* B]*"$HS#*1)-N4'*
FJ* +* ;* FCB]FJ^X* FB* FF* ;5B<* J* J* F]*"$HS#*1)-N4'*
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71//"- - - 89:;<=>?- - - @A@=- :_F]B- =- -
* * * * * * * * * *

BX* +* B* 5* 5* 5* 5* 5* 5* *
BX* +* ;* X]FJ^U* FB* FJ* Y5BB* J* J* B]*+#2(H2O2"-*

BX* 3* B* ;CM]FJ^U* FB* M* U5FM* J* J*
B]*"$HS#*1)-N4'C*
F]*`)'%a',#*

BX* 3* ;* XCM]FJ^U* FB* FJ* K5FM* :_B]B* J* B]*"$HS#*1)-N4'*
71//"- - - <9?;<=>?- - - BA88- :_B]B- =- -
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3484*FJ*9:;<*
* * * * * *
W48)* +)[* BRG2* ;R*G2* T=* I=* 9:P;*

* Z* * * FR*P7* BR*P7* ;R*P7** FR*P7** BR*P7** ;R*P7** *

35MRB* BKB* ]* * 5* 5* 5* 5* B* ;* !W+bEE3W!**
3cF;* FJXX* ]* * F* 5* 5* 5* 5* 5* :=bEd9A:3P=We*

+5FU4* K;<* ]* * 5* F* B* 5* 5* FJ* :PIdd!!EA6:3:e**

+5FUN* KB<* ]* * 5* X* 5* 5* 5* B* :PI!d!AEA6:3:e**

+5FUH* K;K* ]* * 5* 5* F* 5* 5* U* :PI!d!+EA6:3:e**

+5FUO* U;* ]* * 5* 5* 5* 5* 5* ;* :PIdd!dEA6:3:e**

+5FU)* KBK* ]* * 5* F* 5* 5* 5* 5* :PI!d!@EA6:3:e*

+5FX4* F<<U* * ]* ;* F* F* B* 5* F* :=3d@A+3A@+:=+e**

+5FXN* F<MF* * ]* F* 5* 5* 5* 5* 5* :+3d@A!!A@+:=+e*

35FXR;* FJX;* ]* * X* U* 5* 5* 5* 5* EPE@d!EP@=!>e!:*

3cQ5FX* UFX* * ]* F* Y* 5* 5* 5* F* AA+ddd33!=Wbe>e**

35FY4* M<K* * ]* F* 5* 5* 5* 5* 5* >dA6A:e>E:A>>e:e*

35FYN* FBYJ* ]* * F* 5* 5* 5* 5* 5* >dA6+:e>E:+>:::e*

+5BU4* XU* ]* * 5* F* 5* 5* 5* 5* :dA3W=IAEb:AP+E=?ePe>e:e*

+5BUN* FFJ;* ]* * 5* F* 5* 5* 5* 5* :dA3W=IAEbAAP+E=?ePe>e:e*

+5BUH* FFJX* ]* * 5* F* 5* 5* 5* 5* :dA3W=IAEb:AP+E=?ePe>e:e*

+5BUO* KBX* ]* * 5* F* 5* 5* 5* 5* :dA3W=IAEbWAP+E=?ePe>e:e*

+cBU* YXJ* ]* * B* 5* 5* 5* 5* 5* +eP=+=>A:ee93E+E9IIb>:e:e*

"&(6"5- * * * BY* FJ* B* "O* M* ;* *
1(5")C- * * UK* FX* <* "O* B* B<* *

* * * * * * *
*
*
*
*
3484*BX*9:;<*

* * * * *

W48)* +)[* BRG2* ;R*G2* T=* * I=* * 9:P;*

* Z* * * FR*P7** BR*P7** ;R*P7** FR*P7* BR*P7* ;R*P7* *

+5K4* FMFJ* * ]* F* 5* 5* 5* 5* 5* PP3IWde*
+5KN* FMFX* * ]* F* 5* 5* 5* 5* 5* Pd3IPPe*

35MRF4* ;KJ* * ]* F* F* 5* 5* 5* U* !+A!dE!:A*

35MRFN* ;KX* * ]* B* 5* 5* 5* 5* B* !+=!dE!:A**

35FXRF4* ;MK* ]* * F* 5* 5* 5* B* ;* :PbE3I+3+@!A=A6**

35FXRFN* FJY<* ]* * F* 5* 5* 5* F* 5* :P3d3d!3+@!:=EI**

35FXRB4* BKU* ]* * ;* 5* 5* 5* FJ* FU* EI=d3d!3+@!:=:e**

35FXRBN* UF;* * ]* 5* 5* 5* 5* 5* F* EI=d3A!36@!:=:e**

35FMRF4* XB;* * ]* B* K* 5* 5* 5* 5* fef:Pee:>IAb0>0:?:e**

35FMRFN* FJYX* ]* * F* * 5* 5* 5* 5* fef>Pee+:I+30>0E?>e*

35FMRB4* FJYK* ]* * ;* * 5* 5* 5* 5* Pef=Pee:+E:?:Ee>e>I**

35FMRBN* XXF* * ]* * F* 5* 5* 5* 5* Pef=Pee:+E:?:Ee>e:W*

"&(6"5- * * * K* F* "O* "O* JQF* JQJ* *

1(5")C- * * * U* B* "O* "O* YQU* ;QK* *
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human   MANCEFSPVSGDKPCCRLSRRAQLCLGVSILVLILVVVLAVVV------PRWRQQWSGPG 54 
mouse   ---YEFSQVSGDRPGCRLSRKAQIGLGVGLLVLIALVVGIVVIL---LRPRSLLVWTGEP 54 
alpaca  -----------------LSRRAQICLCVFLCLLVGVIIAVVAGVRLWHQPLKHREWNGTG 43 
                         ***:**: * * : :*: :::  *.       *     *.*   
 
human   TTKRFPETVLARCVKYTEIH-PEMRHVDCQSVWDAFKGAFISKHPCNITEEDYQPLMKLG 113 
mouse   TTKHFSDIFLGRCLIYTQILRPEMRDQNCQEILSTFKGAFVSKNPCNITREDYAPLVKLV 114 
alpaca  STAHFQDIFLGRCYIYTQLVQPEFRDRDCKKIEETFRNAFIFKDPCEVTEEDYHPLMELT 103 
        :* :* : .*.**  **::  **:*. :*:.: .:*:.**: *.**::*.*** **::*  
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human   TQTVPCNKILLWSRIKDLAHQFTQVQRDMFTLEDTLLGYLADDLTWCGEFNTSKINYQSC 173 
mouse   TQTIPCNKTLFWSKSKHLAHQYTWIQGKMFTLEDTLLGYIADDLRWCGDPSTSDMNYVSC 174 
alpaca  SQTVPCDKTVFWSRTKELAHQYTWVRQEMFTLENTLLGYVADGLTWCGDSGSSEINYQSC 163 
        :**:**:* ::**: *.****:* :: .*****:*****:**.* ***: .:*.:** ** 
 
human   PDWRKDCSNNPVSVFWKTVSRRFAEAACDVVHVMLNGSRSKIFDKNSTFGSVEVHNLQPE 233 
mouse   PHWSENCPNNPITVFWKVISQKFAEDACGVVQVMLNGSLREPFYKNSTFGSVEVFSLDPN 234 
alpaca  PDWRKDCKNNSVSVFWKVLSKTFAENACGMVQVVLNGSLSNAFSKDSTFGSVEVHNLHPE 223 
        *.* ::* **.::****.:*: *** **.:*:*:****  : * *:********..*.*: 
 
human   KVQTLEAWVIHGGREDSRDLCQDPTIKELESIISKRNIQFSCKNIYRPDKFLQCVKNPED 293 
mouse   KVHKLQAWVMHDIEGASSNACSSSSLNELKMIVQKRNMIFACVDNYRPARFLQCVKNPEH 294 
alpaca  KVHTLQAWVMHDIGKSPSDLCSGSSIMDLKSIMSK-NIKFTCQDNY-PVKFLQCVRNPED 281 
        **:.*:***:*.    . : *...:: :*: *:.* *: *:* : * * :*****:***. 
 
human   SSCTSEI 300 
mouse   PSCRLNT 301 
alpaca  SSCSLRM 288 
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-! !2//>S!I=?!I=?!8=DIFDH!VCD!#5Zi\ZR!RGCNL=?@?D 
L-9.1a  6 DVQLQASGGGSVQAGGSLTLSCRYSGGFVFRVSSMGWYRQAPGNQRELIATITVGGKT  
L-9.1b  4 DVQLQESGGGSVQAGGSLTLSCTASG-LLFRLASMGWYRQAPGKERELIATITVGGKT 
L-15.1a 3 DVQLQASGGGLVQAGGSLRLSCAPSGGTFDAYDMGWYREAPGKKR-QFVAAVRSGGG- 
L-15.1b 2 DVQLQASGGGSVQEGESLKLSCVGSGRTFSDWAMGWYRQAPGKDR-EFVAAVSGAGRG 
L-15.2a 7 DVQLQESGGGLVQAGGSLRLSCAASGVSFSRYTMGWYREVPGKERREFVAAVRPSGD- 
L-15.2b 1 DVQLQASGGGLVQTGDSLTVSCAASGLSFTRYTMGWYREVPGKERREFVAAVKPAGD- 
L-15.3  5 DVQLQESGGGLVQAGGSLRLSCTGSGRTFRNYPMAWFRQAPGKER-EFVAGITWVGA- 
 
L-9.1a    NYKDSVQGRFIISRNDT------TVTLQMNRLQPEDTAVYYCNLASTAVGADT----- 
L-9.1b    NYKDSVQGRFIITRDNTGDNTKSTVTLQMNRLKPEDTAVYYCNTASPAVGADT----- 
L-15.1a   --TTRYADSVKGRFTISRDDAKDTVFLQMNSLKPEDTALYYCAADRWGLFSLSIATPT 
L-15.1b   G-KPSYANSVKGRFTVSRDNAKNTVYLQMDNLKPEDTAVYYCAADRLVLVALSIADPG!
L-15.2a   --STYYGNSVKGRFSISRDDDKNIVYLQMNSLKPEDTAVYYCAAGFPVLVALSIADPD!
L-15.2b   --SAYYGASVKGRFTASRDNAKNTVTLQMNSLKPEDTAIYYCAAGFPVLTALHIADPD!
L-15.3    --STLYADFAKGRFTISRDNAKNTVYLQMNSLKPEDTAVYSCAAGRGIVAGRIPAEYA 
 
L-9.1a    -WGQGTRVTVSS   L25II 
L-9.1b    -WGQGTRVTVSS   L25II 
L-15.1a   HWGQGTQVTVSS   L25I 
L-15.1b   FWGQGTRVTVSS   L25I 
L-15.2a   YWGQGTQVTVST   L25I 
L-15.2b   YWGQGTQVTVSP   L25II!
L-15.3    DWGQGTQVTVSS   L10I 
 
 

8!! 2//>S!I=?!I=?!8=DIFDH!VCD!#5Zj\XB!RGCNL=?@?D!
L-19.1a 7 DVQLQESGGGLVQAGSSLRISCAVSGVRLDNYAMGWFRQAPGKERESVAGISWSSGT 
L-19.1b 1 DVQLQESGGGLVQAGDSLRLSCAASGPHFNNYAIGWFRQAPGKEREFVAGISWSSGS 
L-19.2a 3 DVQLQESGGGLVQAGDSLRLSCVGSGRRFDNYAMAWFRQAPGKERTFVAAISWSSGT 
L-19.2b 1 DVQLQESGGGLVQAGHSLRLSCVGSGSRFDNYAMGWFRQAPGKEREFVAAISWSSGT 
!
L-19.1a LLYSDSVKGRFAISRDNAKNTVYLQMNSLKPEDTAVYYCAAQYQDRYYDEFTWKEKDMD 
L-19.1b LLYSDSVKGRFTISRDNDKNTAYLQMNSLKPEDTALYYCAAQYQERYYSDFSLKEKGME 
L-19.2a TRYLDTVKGRFTISRDNAKSTVYLQMNSLKPEDTAVYYCAARYQPRYYDSGDMDGYEYE 
L-19.2b TRYLDTVKGRFTISRDNAKSTVYLQMNSLKPEDTAVYYCAARYQPRYYDSGDMDGYEYD 
 
L-19.1a YWGKGTLVTVSS   L25II 
L-19.1b YWGKGTLVTVSS   L25I 
L-19.2a FWGQGTQVTVSS   L25I 
L-19.2b NWGQGTQVTVSS   L25II 
!
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!
Lama 25 I (CD38) 
L-4 CSASGSISSINAMG---WYRnnKERELVASIFSTGSIYYGnnCKSPLGE------------------WGQ 
L-9 CAASGSFLGLMDMG---RYRnnKERDQVALVSNRGRATYTnnCYVKTYPYENPY-------------WGQ 
L-9 CTASGSITAVRTMG---WYRnnKQRDLVATIGRDGSKSYAnnCNVRSAFYDY---------------WGQ 
L-13 CSASGSIDSIIVMG---WYRnnKQREVVARITKGGVANYAnnCHAHGINIETVSGMDY---------WGR 
L-14 CAASGRTFSRSAMG---WFRnnKEREFVGAIRWSDGSAYYnnCAAGGGDTLVDMTLYDY--------WGQ 
L+16 CAASRFTLDYYPIG---WFRnnKEREGVSCISSSDGSTYYnnCATTTPYRCGRLRPGGDDY------WGQ 
L-16 CAASGRTYNPYTMG---WFRnnKEREFVAGISVSGLSTYYnnCAAAITSRGVPVSAQDYAY------WGQ 
L-18 CLASDLTFTNDAWHTMAWFRnnKEREFVAAIKWSGWRGGLnnCAAKSRSYSGENVALESEYEY----WGQ 
L+19 CAASGATLHYYAIG---WFRnnKEREGVSCIGTIDGRTYYnnCATDTTSILLGSSCLPSQYYEY---WGQ 
 
Lama 25 II (CD38) 
S-6 CAASGTIFGIGAMG--WYRnnKQRELVAAISSGGSPHYAnnCNAFINKMY-----------------WGQ 
L-7 CAASGSIPSSSTM---GYYnnMAREFVASISSGGSTRYHnnCNVRVVWKDY----------------WGQ 
L-7 CTADRSIFTFNRMG--WYRnnKQREMVATITSTGNSNYAnnCSMSDYFMDF----------------WEG 2 
S-8 CAASGEIFSHAIMA--WVRnnKQRELVARITIGGRADVAnnCNVVTPLGLEY---------------WGQ 
L-8 CVASGNGHNIDTMVMGWYRnnNQRELVATITSSGATNYAnnCNLRWSWGTGY---------------WGQ 
S-11 CAASGNRFPIVSMG--WYRnnKQRELVATITSGGTTNYAnnCNAVSGELRVTLDH------------WGQ 
S+/-12 CVASGFPFNNYYIG--WVRnnKPREGVSCFSSSDGATYYnnEMSNFLGVQVTHYDY-----------WGQ 
L-13 CAASGRSFSTNAMV--WFXnnKNREYVGVIRADGVTFYAnnCAAGTRGDYTIPSKWTY---------WGQ 2 
S-14 CAASGNIFSFNAMG--WYRnnKRELVAVIASGGTTNYAYnnCNVKMTRRTGYTGQYEF---------WGQ 
L-14 CAASGSILSMNHMG--WYRnnKQRELVAVIASSGSTKYAnnCVLGPRWTTVVRGTPDY---------WGQ 
S-15 CAVSGRPISTFAMG--WFRnnKERKFVASMTKSSGSTAYnnCAADHTVITSLTIATPSY--------WGQ 
L-15 CAASGRTISRYAMG--WFRnnKEREFVAAISWSASTFYAnnCAADRSYGLSTHPDEYDY--------WGQ 
L-15 CTASGRSFSDNGMG--WFRnnKEREFVAAINWSGTYTNYnnCAATSSGGVYEYKNNYPY--------WGQ 
S-16 CVRSGREPGNRAMA--WFRnnNEREFVGAIAWGGRPIYYnnCAADPATSTSRFGWTDFGA-------WGQ 
L-19 CAASGRTFSYYAMG--WFRnnKEREFVAAIRSEGPTYYAnnCAASRLGNLGSVVAGRHTAYDY----WGQ 
S+/-22 CALSGSTQDYYAIG--WFRnnKEREAVSCIGSSDGSTYYnnCAADPVDVYYSGSIFFRAWGYEFDY-WGQ!
!
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Lama 5 (ToxA-CPD) 
L-6 CAASGRIFTLNGMG--WYRnnKQRELVASFTSGGSTNYAnnCNAVRMVVY-----------------WGQ 
S-8 CVGSGFTFRSDWMT--WARnnKGLEWLSEINPDGDGKWInnCARGRDHAFDY---------------WGQ 
S-9 CAVSRSGNPINVMG--WYRnnKQREEEREFVALIGSGGRnnCKVALLVGGVDY--------------WGK 
S+12 CAASGFSLEDYATG--WFRnnKEREGISCINSDGTTYYTnnCAVDPLGYCSDVMDY-----------WGQ 
L-13 CAASGRTFTTYTMG--WFRnnKEREFVAAINWSGKSTYYnnCAAGTSVVAGRGPYDY----------WGQ 
S+14 CETSGFTFNESSIG--WFRnnKQREGIACIIHNPGSTSYnnCAADLQIKRCSGFGWDY---------WGQ 
S-/+14 CVASGSVPRSNSMT--WYRnnKEREFVASVSTSDTTNYRnnCGVLGTCSDVEVTAFDI---------WGQ 
L+14 CVASGFTFADGAIG--WFRnnKEREELSCISSSDGITYYnnCAAESPPCYSDYGYDEI---------WGQ 
S+15 CAASGFILDDYAIA--WLRnnKEREGVSCISRAEGADMAnnCAAERAPCMDYRLRRPDY--------WGQ 
S-15 CAGSGFTFGRYDMS--WVRnnKGSEWVGGINSDGDTTDYnnCAAVDGPFRTTELEDYDY--------WGR 
S+16 CVAAGLTTDDYTIG--WFRnnKKREGVSCINSRRGGTYYnnCAVAKWFWCSDVDIGLLDY-------RGQ 
S+16 CAASGFSFDDYAIG--WFRnnKDREGVSCLRSSGSTWYTnnCAASAVEMPYCRDYAFFDS-------WGQ 
S+18 CTASGFTFDDYAIY--WSRnnKEREGVSCIHSNEDTPKYnnCAVDYAPYNAYCYLPPVDLEF-----WGQ 
L+18 CAASGFTFDDYAIH--WFRnnKEREGVSCIHSSDGTPDYnnCAVDYAPFTSDCYLSPADLEV-----WGQ 
L+18 CAASGFTFDDYAIH--WFRnnKEREGVSCIHSNDGTPKYnnCAVDYAPWNXYCYLSPGDLDF-----WGR 
L+18 CAASGFTFDDYAIH--WFRnnKEREGVSCIHSSDGTPDYnnCAVDYAPFSSYCYLSPGDLEL-----WGX 
L+19 CVASGFNFDDYNIG--WFRnnKEREGVSCIDHSDGSTYYnnCAADPGWGHCRDLFDEYRILEV----WGX 
L+19 CATSGFNFDDYAIG--WFRnnKGRQGLTCTTNRIPGSTYnnCAADLSWRVYCXDSDGIIFYGS----WGX 
S+20 CANSGFSFDDYAIG--WFRnnKKREGVACSTTNDGRAYYnnCAADAPPWTIPEAYCSDSSHFDR---WGQ 
L+21 CAASGVTLNQFDVG--WFRnnKEREGVSCINMGSSSFYYnnCAAVGSWTRSTSDVNMCAPHEYDL--WGQ 
 
 
Lama 5037 (CDTa, ToxA-CPD, ToxB-GT)  
L-6 CVVSGTTFRLKDMA--WYRnnKQRDMVATITFGGTTWYAnnCNNPRSPFP-----------------WGQ 
L-8 CAASESVWGMNAMG--WYRnnHPRELVARTTSGGSSNYAnnCNFVPKIGSDV---------------WGQ 
L-9 CVASGSIFGINVMG--WYRnnKQRELVAAISSGGSTNYAnnCNAVRTTWGINY--------------WGQ 
S-12 CKASGSGFSIIALR--WHRnnKQRELVAGLTTDDTALYAnnCNADVADASTTYVDL-----------WGR 
S-12 CVAPGSAFSIIALR--WYRnnKQLELVAGLTTDDDTLYPnnCNADVEDSSTMYTDL-----------WGQ 
S-12 CTVSGIVSKIRGMG--WYRnnKQRELVAKITMSGVPMYAnnCGADQTGSNFYGMDY-----------WAK 
S-13 CAVSGDTDRDYRMA--WFRnnKEREFVAAINWSGGPQYTnnCATDNREDPKGDNTVR----------GXG 
L-13 CASSTPTFSTYAVG--WFRnnKEREFVAAIHWSGEDTSVnnCAARLLVESRELSDYP----------WGQ 
S-14 CAASGSDVSIDTMG--FFRnnKEREFVAAISWRGPTTEYnnCARSNSWPAQRPSQYAN---------WGQ 
S-14 CAASGHSISIDTVG--FFRnnKEREFVGAISWHDPTTEYnnCARSNSWPAQRPSQYAN---------WGQ 
S-15 CVASGEIVSISGMG--WYRnnKQRELVAFITKGGSTNYAnnCNARYTEGDGVLPDFGS---------WGQ 
L-15 CAASGRIFSSYVMG--WFRnnKEREFVAGISWSDGSTRYnnCAARLNMVVTTSAPAYEY--------WGQ 
L-16 CKASGSTLSIVAMG--WHRnnREREEVATITRDGTTNTAnnCNALTYDDYDNIQDYGMHY-------WGK 
S-17 CVASGGTFSGYAMG--WFRnnKEREFVAVISYSGKTTYYnnCAADLAYSDIPTTAISGMDY------WGK 
L-18 CATSETIFTSYTMA--WYRnnKQREFVARITRAGNTKYAnnCAHGNTYYYTAHPSNEDEYDY-----WGQ 
L-19 CVVSGLSFGVYDMG--WFRnnKEREFVEAISWSGQLTSAnnCAARYRRRVGDYVSANADEYDY----WGQ 
L-19 CAPSGRTFTMFAMG--WFRnnKEREFVAAINWNRGSTYYnnCAAPGGDNYYYTNPNEAYEYTY----WGQ 
 
Lama 5026 (ToxB-GT)  
S-9 CTASFRSSSIRSMG--WYRnnKQREMVAEVGGHNLAARYnnCHLDPGWGRDNI--------------WGQ 
L-11 CTNTRARFAVNTMG--WFRnnKQRELVATLSTHGDTNIAnnCYARGDTESGRLEL------------WGQ 
L-11 CASTSIRFVIRVMA--WYRnnKQRELVARITNGGSTIIAnnCNAQGTTEIGYLEV------------WGQ 
L-11 CATSGSFFLTTMA---WYRnnKQRELVAMITGRRDTRYHnnCNVQVPGDWGLKDY------------WGQ 
S-12 CVASRRISSINAMA--WYRnnSRRELVASILQDGDTKYGnnCNADLDTEMWQALDA-----------WGQ 
L-12 CAASVSSYRDDDMG--WFRnnKQFELVAWISGSGHTKYAnnCNLRRLSYNPFDSDY-----------WGQ 
S-13 CVASGSTGIVEIMG--WYRnnKQRELVANIERDARTKYGnnCNVIVDYVDTSRMAEY----------WGQ 
S-13 CAASGRTNKMFGLG--WFRnnGERDFVAGIRWNGRSEMYnnCAAEMDTDWGTSEYDH----------WGQ 
S-13 CVATGRTQKLLGLG--WFRnnKERDFVAGIRWSGRNILYnnCAAEMDTDWGTTEYDY----------WGQ 
S-16 CVASGPPYSTSTYTLGWFRnnKEREFVASITRSGGSSRYnnCAADPAMLELSAYDWKNAY-------WGQ 
S-16 CVASGSTSHINSMG--WFRnnKKRELVAGITMDGRPNYVnnCNADTDTGDPEGEENEYDY-------YGQ 
L-16 CGVSGRTFSDYAMG--WFRnnKERDVVAAISWTGGATYYnnCAADRRWLGPLTNAADFQF-------WGQ 
L-16 CAASGGTINSYTMG--WFRnnKEREFLAASGGSGGTTTNnnCVAKSPWRGNIRLAASYDY-------WGQ 
S+17  CVASGFSLETYAIG--WFRnnKGREGVGCIRSSDGSTFYnnCAADPFGCWVGEDENVPMEY------WGK 
S+17 CAATGFTLDYWAIG--WFRnnNEREGVACISSDENTYYEnnCATAPYGLGYQCAVSDKYDY------WGQ 
L-18 CAASPSVFTITTMA--WYRnnQQRTLVASISEGGITEYAnnCNADYRPPWGSGDDLSRLLRS-----WGQ 
L-19 CAASGRSFVTNPMG--WFRnnKSREFVAGISWGGGTAKYnnCAADYSSGSRDWIPLQESSYEF----WGR 
L-20 CAVSGRTFGNYNMA--WFRnnQEREFVAAIRWITSGTNYnnCAVDAKGTSTILQVRRTPDSYEY---WGQ 
L-20 CAASGMIFSDYGFG--WFRnnREREFVAALSWTGGRTLYnnCAADRRPPTWTQPVGRTWDEYEY---WGQ 
L-20 CVASGRSVVESGGMG-WFRnnKEREFVAAISADGSTTYYnnCAADPDGPPSGTGWLKYEVAYDY---WGQ 
L-23 CTASGSILDGYAIS--WFRnnKEREAVSLIRRRDGSTYYnnCAKDSNYGGNDFFAGRLWMNEEFYDTWGQ 
 
L 6 (CDTa) LH 
L-3 CAASGSRFLFNTMG--WYRnnKQRELVASITLDGTTNYRnnCNTPGY--------------------WGQ 
L-5 CAASGSIVSISTMA--WYRnnKQREWVASITSGGSTNYAnnCNSLRYNY------------------WGQ 
L-6 CAASGSTLSIKAMG--WYRnnKQRELVAAIGGGGSPTYSnnCNADPPWWD-----------------WGQ 
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L-8 CAASGNIRSINFMG--WYRnnKQRDLVADITSSGSTNYHnnCNVEDFDEYDY---------------WGQ 
L+11 CVGFGSQLEYYAVA--WFRnnKEREGVSCISPRELVYADnnCATRNYGCSGAPNY------------WGK 2 
L-13 CAASGSTLSIKAMG--WYRnnKQRELVAAIGGGGSPTYSnnCYARRGDYGSPDLRFD----------WGQ 2 
L-13 CAASGSTLSIKAMG--WYRnnKQRELVAAIGGGGSPTYSnnCYAXRGDYGSPNLHFD----------WGQ 
L-14 CAASGRTFEDVAWA--WFRnnKEREFVAAISRGATPHYAnnCAAGATYGYASPSRYTY---------WGQ 
L-15 CAASGSTFSINPMG--WYRnnKQRELVAHISSGGSSNYAnnCYLLGFRMGESDYEEAEY--------WGQ 
L-20 CAISGSIFNINAMG--WHRQnnKQRELVALITSGGSTNYnnCHAESAQRVGDGTGPVQYRRHEH---WGQ 
!
Lama 5037 (CDTa, ToxA-CPD, ToxB-GT)  
L-9 CIAPRGILSFESMG--WYRnnRQRESVAVMTRGGISTYAnnCNARDPYVSVDY--------------WGR 
L-10 CVASGSTFSLNNMG--WYRnnKQREMVARISSSLSRTYAnnCKKEADPRDSRSY-------------WGQ 
L-11  CMARGWAFTVGYMG--WYRnnKQRELVAIIRTGDTRYGDnnCDAEVETEAGRSTQ------------QGR 2 
L-11 CAASGSISRNPMG---WFRnnKEREFVAAISDRSSSTRYnnCVGDRVLVTSTSDW------------WGQ 
L-13 CAASGGIRVINAMA--WYRnnKQRELVAAAHDAPPLMYAnnCNARGLRTGSVRPFEV----------WGQ 
L-14 CAGSGRASSGDGMG--WFRnnKEREFVAIITWNTGTPYYnnCGVFMGGNIYYTSSYRY---------WGP 
L-14 CAASGRSFSTYTVA--WFRnnNEREFVAAIDWAGGRKEYnnCAAVRSYYGSDSHQYSD---------WGQ 
L-14 CAASGPTYSRNTMA--WFRnnKERDFVAHIRWNVGYTDYnnCAAGNPNLGLRANEYIY---------WGQ 
S-15 CVASGRAFGSYGMG--WFRnnQDREFVAAISWSGGRKYYnnCAADYFGTGSASRDGYEY--------WGQ 
L-15 CAASGDTFGMNPMG--WWRnnEEREFVAAITWGEVPHYAnnCARARDLSVTHLRAHYDV--------WGQ 
L-15 CAASGSIFSVHDMA--WYRnnKERELVARIAKGGDTKYTnnCNAIISTNEHVGVRAYTY--------WGQ 
L-15 CVASGRIFTPHAMA--WFRnnKEREFVAFVNWSGGITYYnnCAARDGDAYYRTENRYDN--------WGQ 
L-16 CVVSGLTFSNYNMG--WFRnnKEREFVAALTTSGRSTNYnnCAADRIRVGIRTSRASYMY-------WGQ 
L+19 CAASGFTLEHYDIA--WFRnnKDREGISCISSRHLEYYTnnCAADTEGLGACGYLESRYVWDI----YGQ 
L+22 CAASGFSNDDYVIG--WFRnnKEREGVSCIAASDTLTWYnnCGARSQIIALYRSGNGDGPCGGMDY-WGK 
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