SUPPLEMENTARY MATERIALS

Histidine-Triad Hydrolases Provide Resistance to Peptide-Nucleotide Antibiotics
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1
xxxDCLFCKIVAGEIPATVVRETEXTLAFRDINPQAPTHVLVIPKxHYXDAAXLAAALXADVLXXAXXVAXKEG--IxxxGYRLVENTGxxAGQTVFHVHAHVLGGRXLXWPP—————~—
2

3
XXxDCLFCRIVAGEIPAXIVAETDxVVAFRDIXPQAPVHVLVVPRxHxXxDVAQLAAALLAEMVXVAQQVAXXEC----XGQFRLIFNTGPXAGQSVFHVHGHVIGGXXLGWXP-————--—
4
xxXxDCLFCKIVAGDVPADVVAETEHTVAFRDIDPQAPTHVLVIPRXxHEPDVGSLAAAAAVXLLXXARRVADXXG--xx—-—-SYRLVEFNTGADAHQTVFHCHGHVLAGRXLGWPP-—-—-————
5
TxxDCLFCREFVAGEIPPDVVAESExSLAFRDINPQAPTHVLVVPRRHVPNAGXLAAADLADVXXLAXXVAEXEG--L-XXxYRLVENTGAXAGQTVFHAHLHVLGGRXFXxWPP-———-—--—
iXDDCLFCKIVAGDIPADVVHXXXTTVAFRDLNPQAPTHVLVVPRSHYXNAAALAXXXLADLXXXAXEVAEXEG——Lx——GYRXVFNTGAXAGQTVFHAHLHVLGGRXLXWPP ———————
7
xxxDCLFCKIVAGEIPxDIVHXxXERTVAFRDINPQAPLHVLVVPRDHXxPNAAAXAXAXXAELVTTAAAVAXAEG--YD--DYRLVENTGAGAGQTVFHTHLHLLAGRXMTWPP-———---—
8

9
XXXNCLFCKMxxGxIXVTxXVXENDxxFVIxXDIXPKAPVHxLVIPKKHY XN VxxIGxL L EN--Lx-xGFRLVXNTGADAGQSVxHLHLHLLXGRSXXWPP-——————
10

13



>CON.19 (Hit Hmi, 202 sequences)

—————— xxDCLFCKIVxGEIPAXVVYEDDxVIAFxDINPOQAPXHILVIPKKHIXTLNDLXXXLLGXMXXXAXXIAXXXG--xXxEXGYRXVXNCNxxGGQTVYHIHLHILGGRxMxWPP-------G-—-—-———————————————————
>CON. 20

——————— MxCIFCxIAxXGEIPADxVYKDEDVVAFRDINPQAPVHVLITIPXRHIASLxDLxDXxLAGXMxxXVANELARXxXG--IxXxESGYRVVVNSGxXEGGQVVXHLHLHLLGGRQLSxxL-—-====-=-G-—————————————————————
>CON.21 (HinT Eco, 213 sequences)

————— MxEETIFSKITIRREIPADIVYQDDLVTAFRDIXPQAPXHILIVPNXLIPTVNDVXXEXLGRMFTVAXKIAKQEG--IAEDGYRLIMNCNxXHGGQEVYHIHMHLLGGRPLGPML-—————=X——————————————————————
>CON.22

—————— xXXTIFXKIIXREIPAXIVYEDDDITIAFXDIXPXxAPVHILIIPKKEIXTINDIXXELTIGKMXLxXXKLAKELG--IDxXGYRVIXNXNEDGGQTVFHIHFHLLGGEKLGXXX——————=—X——————————————————————
>CON.23

————— OxKDCIFCKIIRKEIPSKGVYEDDLVYAFHDINPVAPVHILIIPKKHIFGIQxLEPELVGHMFYVARKIAEELG--LANGGYRLVENVGKDAGQSVFHLHLHLIGGRSMSWPP-------G-———-—-—————————————————
>CON. 28
—————— MxxCVFCEIIAKKMPADFXYEDDEIVAFxDINPQAPVHILVVPRKHYPTLXDXKXELLGKMILVANETAKKFN--THxxGFRLVENXNREAGQSIYHVHLHLLGGRIMMWPP-------G-——-—-—-—-—-—-——————————————
>CON.29
—---X-xXPDCLFCRIVxXGEIPAXIVYRNDHVLAFRDIXPVAPxHVLIIPXxKHIASLNDLXXETAGQILLAAXXVAEXLG--IXESGYRLVENTGxDALQSVFHIHGHLIGGXXMGWPP--x----G-————-—————————————————
>CON. 30

————— xXxXDCIFCRIVAGEIPAXxXVYRDDxXVVAFXDIXPQAPVHLLVIPXQHIXSLXXAXXXXLGXLXLVAAEVARXXG--LEXXGYRVXXNXGXXAGOXVFHLHFHI LGGX XXX XXX ———————X——————————————————————
>CON. 32
————— XXXNCIFCKIVXGQIPSKKVYEDDEILAFHDINPXAPVHFLITIPKXHIXSLXXxXXXXLLGRMMXLAPRLAXEXG--xX~-XGFRTVINTGxXxGGOEVYHLHTIHVLGGPRPWXXX————===—X———=—=—————————————————
>CON. 33

—————— MxDCIFCKIVXGEIPAxXVYEDDxIIVFKDIXPKAPVHLLVIPKxXHIXXLXELXXXLMxHMMXXLPXxIAKXQG--Lx-XGFRTIINTGXGGGQEVXHLHTIHILGGX XXX XXX~ === =———X— === ——————————————— — — —
>CON. 35
—————— MNDCLFCKIVxGxXIPXNKVYEDDxVXAFRDIHPKAPTHVLVIPKQHIXTLxDV--ELLGXLMXRVQHIANXIx--xXXEXGYRVVINXREGGGQEVFHLHXHILGGKXLPX—X—=—===———X——=—=———————————————————
>CON. 36
—————— MSDCIFCKIxXGEIPCxXKIYEDDXVLAFXDIHPXAPVHVLIIPKRHIXTIXDIXXXLXxGXMIXAAXEVAKXxxXx--IXEXGYRLVXNCNXDGGQVVFHIHMHLLGGRKLXXXX———————X——————————————————————
>CON. 37
————— XDxxXCLFCKIXAGEEPSEKVWEXXEFLCIKNKYPVAPVHVLVMPKXxHIEKXEVXTGXFWXKMMXAVFEVVXXLG--LD-KGYKLVNNGAGY--NHFEHEHXHI LGGSKXEPGG————===X————=——————————————————
>CON. 38

—————— MIxDVFCKIIKGELKSExXVYKDxDFxVIKDINPQAPVHLLIIPXKHFEXIXXFKxXLLGKXLLIADKVAxXxxXG--Lx-xXxGYRLIINEGXxDGGKLVPHFHIHLLGGKRLGXKI--=-—-—=—-—-—-—-————————————————————
>CON. 39

—————— MxxXCIFCKIxxXxGEIPSxKVYEDEDMIIIKDINPQAKIHYLLIPKEHFAXIXEMTEEXLGRXLKKLSxxXXDELG--LQ-NGFRLVSNKGEDGxQSVXxHLHIHILGGEKLSXXM-—=————X——————————————————————
>CON. 40
—————— xxDCIFCKIVEGxIPSKKVYENDxVLAFHDIQPAAPVHVLIIPKKHIASMNDVXXELIGEIHXAAQQIAXELG--IAESGYRLINNCGxDxGOxVFHLHYHLLGGXKLXXXX———————X——————————————————————
>CON.41
————— xxDDCIFCKIAXGEIPSxXVYEDDxVXAFDDIxPXAPVHVLIVPKXHYXNIxXxDGVP-XLxXLxxXxAVXEVAXXKG--IxXx-EGFRVIXNTGxDAGQTVXHLHIHVLGGXXMXXXX———————XX—————————————————————
>CON.42
—————— MEDCIFCKIVRRELPSDIVYENEXVLAFKDINPMAPTHVLIIPKxXxHLXSLNDLXEXXLxXIxXxXAIKEVAKIXG--VYEXGYRVISNCGEDGGQVVxHLHFHILGGKKLXXXI-——————X——————————————————————
>CON. 43



>CON. 44
———-xxXxGxxAFEx-LSXLLPVKRVXENDXVIAFWHPXxPxWExHILIVPKKKIRXFXSLNXEXIXEIFKxAKxVVXQXG--W--xEYTILVNGGDx--QDVPQIHFHLCSGXEXXGXX——————————————————————————————
>CON.45

>CON.51

—-—--xXYDDxXNIFAKILRGEIPxxxVYEDEHXLAFHDIXPQAPVHVLVIPKGxYVSxXDDFXxXAEIXGFXRAVGXVARXXG--LXxXxXGYRLIXNxXGxXGXxQEVPHFHVHILGGRXLGXML--——-——— K mmm
>CON.52
———--MYDXNNVFAKILRXEIPCHKVXENEHALAFXDINPQAPIHILVIPKXAYXxDFHDFXSAEIxXFWKLVNDI IxxxS—-ISxxGFRIISNSGxDGNQDVPHFHVHLLGGKNLGRMI —-——-—-— Neom e
>CON.53

—————— MSDCLFCKILKGEIPSTRVYEDESVXGFRDIXPMAKEHYLFIHRNHTKNVNEMSxXELSDVEXAISKYTESNE--Lx-NGFRVVINIGPDGGQTVFHTHFHVLGG-EKLKGF---—--=-=-G-—————————————————————
>CON.55
——————— XXCIFCDIIxGKxxGHIIYEDExXHVAFLDKYPIDxXxGHTLVIPKKHHEXITDMxxxXEVGXLFSXVPKIAKAILXATGADAFSIAQNNGRAAKQIIPHVHVHIIPRYNXKGxx—-—-—--WTRx-IxXXDDELXELAXKIRXXLxX-—
>CON. 56
—————— xxXDCVFCxIVxxKxPAHIVYEDxxxIAFLDKYPXTXGHLXIVPKXxHYRXIFDLPXXXIGEXFXLAKX IAXAXXXVLGAXGVXLXMXXXXXXGOEIxHAHLXVIPxxXxx————————-XXRX-XLxXEEGxXVAQLLREALxXX—
>CON.57
——————— MDCVFCRIVRGExXPAYVVYEDDxVVVILDKYPVSxXGHLLVMPKRHYXXIxXDxXPXDXLXRXFXVAxXXIAXXXXXXLGAPGVNIVTNxGXEAGQVVFHFHIHVIPRWGxxxx————-xXRH-ELTEEEAREVVEXLxxxIxE—-
>CON. 58
———————— MCLFCxIIXGXEEGYIVYxDExXVXAFLDKFPISPGHTLVVPNXHFENFLXTXEDXLXXLXXXXKxIAXAVKXALKADGIRILTNVGRSAGOQVIFHXHIHIIPTWDxXXX—————FxxF-xPRKXOXKEYYEXLOxVIxxx
>CON.59

>CON. 62
—————— MxDCIFCKIVXGEIPxxxIYEDEXTLAFLDxxxDVDGHXLVIPKKHxXNILDCDDXXLxXXIMxXxXVXXVSXHLVXXXGYXGVNILNANGXxXAXQSVXHLHFHITPRKXXDGIX———XWPxXxX—-GXXXXLXXXXXXLXXX~———
>CON. 63
—————— MxxCIFCKIVXGExPSxxXVYEDEXVXAFLDXxXPXTXGHTLVIPKXHYXNIFDIPEEXLXXVIXVXKKIAXXXKEXLGXXGIXIIQNNGxxXAXQOXIFHFHIHI IPRXXXDX XX~ — XXX XXX~ XXXXXXFRXXXXKIxxx————
>CON. 64
xX———--IMxXDCIFCKIVKXEIPCYKVYEDDLVLAFLDINPLNVGHTLVIPKQHSEDLLXMDDEXNXRVLKVCKKIAxXSLKK-LNxxXGINIYSAIGSDAGQVVFHTHFHVIPRFKGDXFK---RxxxI-ELSxDEFXDLSKKISQONI---
>CON. 65
—————— MxDCIFCKIIXGEIPSxKVYEDDxVXAFLDISQVTXGHTLVIPKxHXXNIFEXDXEXAXXIFxxVPKIARAIKXxXXXXxxGMNILNNNGEXAGQSVFHXHIHLIPRYXXDGEF X~ - xXWXXH-xXYXXEXLxXTAXXIxxXLx——
>CON. 66

>CON. 68
—————— MXEXIFXKIIDGEIPSYXVYEDDXVXAFLDxxPVSKGHTLVIPKKxXXXNIYEXDXETXxXHIxxALXxKVANAVKXAFNPDGLNIxQONNGEYAGQSVFHLHFHITPRYXXDGFx--YKWEXX-XLXXEXXXETAEXIxxxXxLx——



>CON. 69
——————— MDCIFCKIIAGEIPSxXKVYEDDDFIATILDINPVxXGHTLLIPKKHEXNIFDTPDDVGXKIYPVLXKLAXATKEALXCDGINIVONNExXAAGQEVFHSHIHITPRYENDX IK--FXXxXXK-XYXSXEMxKXAEKIKxxXIx——
>CON. 70

x———--xxXECLGCRLANKXExVHVVYEDDYVxXCFLDHXxPFNEGHTLILPKxHxXxXEVDELDXXTAXATIMxXASXLISKATIKXLYXPDGITICONGGV--FNELTHYHMHVVPRYKXQXFY-—--— LxET L IxxL
> .
—f?T—zEMDCLGCRIANGIEPLNIVYENEXITCVLDIAPFNEGHTLILPKKHYXDVEEMDXETAYAIMDASXKLSXVLKXLFXPDGISICQNGGX——FNDLTHYHMHLIPRYEGDGFX————WSEPPHGAEXRLXETRXKIIXALXXX
> .
Xg?T—liXXCLGCXLAXKXI—TNTVYENDLVTCILDIAPLNEGHILILPKXHYXDVDDLDEITAXEIMKTSAVLAKLLKXQFQPDGITVIQNGGK——FNDLNHYHMHIFPRYESDGFA————WVEPTTNAKGRLXETREKLIXLIXQQ
> .
—g??—ziENCXFCKIINKEKKANIVYENDLVCCFLXEEPINEGHMLIVPKKHXLDLDQLDXEXAIEIMKISKIMVRVLKDTYKXDGYSIMQNGGS——FNNVGHYHMHLFPRYKGDGFS————WSYGEDX——XTLEVVSKKIXQQLKXX
> .
—f?T—jQXXCIFCEIISKKXDAYIIYENDYVCCFLDKYPINKGHILVVPKXHYXEFXEVDXESLXXVIXXAQKIAXALEXXXXTDGITIMQNNGI——FKDVEHYHMHIIPRFXDDGFS————WVEPXXVXXEDFXSLXXXLRXXLXKX
> .

—g??—z?—MTIVEQIVXREIDAVIVYESXXVIAFADHDPINFGHILICPXXPYXTFIDLPEXIXXEIXXVARDLYRRIEXXFXPDGISFLQNNGX——FNELXHYHLHIFPRFXGDXFG————WXSSLGIQSX —————— ExLRESLxxL
i??I:I;jéMxCIFCxxIxxx———xILxQTEHFxVVWDIDPIQXGHLLIISKXHYXXI EL ELIXLExXLIEXLE IxGVTIAXNNGMDxG---THFHVHLIPRYxxDGF-——-—— WDxx-XVxXxXxxX——-XLxxXFxxxLxx—
> .
Mg?¥—;lDDCIFCKIANGEIPSxTIYEDDDFRVILDxxPASKGHALILPKxHYxNIYELxDExAAKVxxLAKKIAxxMKxxLxCDGxNIVQNNGEAAGQTVFHFHMHLIPRYxxDxxx——IxWxPx—xxxxEExxEIxxxIxxxx———
>CON.78

—————— XXXCVFCXIVAGXXXAXXVXEDxXXVAFLDXRPLFXGHVLIVPRXHVXTLxXDLPxXxXVXPFFxXVOQRLAXAVEXALXAXGSFVAXNNXV--SQSVPHLHVHVVPRXKGDGLR--GFWPRX-RYDXXEXXXXAXRIRXALXX—
>CON. 79
—————— XXXCXFCXIXxXXXDXXLVXRXxXVVPVLXORXxXNPGHXxLVLPVXHVTXLHXVPxDxXLXEIFxVXARVTXAVRDAFGAVGSXVVONNXx-PGOXLXHXHVHVIPRXXGDGFX——XXDPXX - XXXXXXRXAXAAXLRRXLXX—
>CON. 80
x——--xxDSCILCXINQDXLxHFxXxTAExXxXFKAVLDXYPITEGHILILSRSHXSHLEQLxDXEYXELFXFARXLGXRMxxVMDXVDYNLIVNNGx-xGQHIPHVHIHLIPRRKGDSLX--FYWTRF-PxxXXXRLXKVXXKXxXXX———
>CON. 81
——————— MxCIFCXIXAGxXxLPAXXVYEDEXXIVLMDIYPLXxXGHVLIIPRXHXXXLXELXXXXRXHLXXLAXRVXXAXRXAXGXXGXNLLINDGxXANQHVPHVHLHIIPRRXGDXXX——XXXRFG-XXXXXXLXXXAXXLXXXLXX—
>CON. 82
—————— XxXXCVFCXIVAGXAPAXXVYEDDXXLAFLDIRPITRGHTLVIPKxHxXxXDLxXDLXPXxXGAXMFxXGORIAXAXRXSLXADGXNLX INDGRAAFQTVFHXHLHVVPRXxXGDKLXx--FAKGXL-XRRXXDXEXTAXXLRXALXX—
>CON. 83
————— XXXXCVFCxIVXGXAPASXVYEDDXVLAFMDIxXxPVTPGHLLVVPRXHAXXLXDLDXxXGAXMFXVGORIAXALRXSLXCEGVNLFLADGXAAXQEVFHVHLHVIPRXXGDGFx—-LxXXXX~XXXRXXLDXXAXXIRXALXX—
>CON. 84
————— xXXXCIFCRIVAGEIPASXVYEDxxXxTIAFMDLxQVNPGHVLVxXKxXxHXxXxTIYDLDXEXAAAVMRTAXRVARAVXXAFXPXGLTLXQANGXAGXQTVXHFHLHVXPRXXXDGIX——XXWPXK-xXxPxxXxxXLXxxXXAXRLRxxL,xx—
>CON. 85

————— XXXXCxXFCxIVXGXAPAXIVREWXDALATIXPXGXVTXGHVLVIPRXxHVXDXXXDPxXx-VTXxxXxMXRAAELAAEXXxXX—————XNLITSXGxxXATQTVXHLHXHLVPRXXGDGLX——LP-———-WTXXXXXXXXXX—————————
>CON. 86
————— MxAxCVFCxIVAGXAPADVVREWDDVIAIRPLxPVTPGHVLVIPHTHVxDVGODPx-VSARTMACAAXLAGXLP-A-—----ANVITSKGXAATQTVxHLHLHIVPRTAGDXLP--LP-—-—-—--WTPQOXXX—-————AX——————
>CON. 87
X————XXXXCXFCXIVxXxXPARXVYRDxXVVAFFPxXPATXGHTLVVPRXHVXDIWXLXXXXAXXLXXAVLRVAXATRXALXPDGLNIIQSNGXAATQTVXHLHVHLVPRWXGDXMG—-XIWPXX-XXSXXXXDXXXXXTRXAXXX—
>CON. 88

——————— XXCXFCXLIXXXXXAXWVARXXXAXAFXPLXPLAPGHTLVVPxXxHXxDIXDAPPxXxXLAATxXLVQRVAXAMRXALXAXGVNILSASGPGSEQSVPHLHFHVVPRWXDDGIS---TWPXx——-SXxHRXXGDPxXxLAXALX——
>CON. 89
——————— MTCPFCSIVXGDEDAXILDETDETLAFAPLxPxSEGHLLVVPKXHYESLFDIPEXTLxXXVXXHARXIAXRLRxx-GFDGVNLLHASGEAAQQSVPHFHIHLAPRRSDDXLD---LWPES--YEESXXXXXYEXIRxxLE—-—
>CON. 90
————YExXYxXCPFCxxVxGIEQxDIIYQDExXVTAFIASXPNNKGHVLIIPNxXHYENIYDLPXExXAxxITHxXAKXVAIAMKEVYKCDGVSXRQHNEPxGNQDVWHYHLHVFPRYXxxXDNLY --xXTx-xx-xXxSXPEERXXYAEKLRXXFxx—
>CON. 91
————xxXGYxCPFCxLAxXGDxxxDLVYQDDxXVLVFIAXDGPHXGHVMIxPxxHXEXLYDLPDXVxXxRIxxXTRXVALAMKxAWNPEGVSTRQHNEPAGNQHVWHYHXHVFPRWxDDxLY --xxX—~RH-PVDXEXRAXKAXELRAAL XX~
>CON. 92
————-xXxXXYXCPFCxLxXGXxxXxDVVXRTERAXAXIAPRPXNXGHVLVIPxXHXENLYDLPXxXGHAVXDLVQOXVAVAMRXxXYGCXGVSTRQHNEPAGXxQDVWHXxHVHVFPRYXGDXLY - -XxXX-XX—-XVXXEERXPYAXXLRAXLXX—
>CON. 93
—-——-MPGYxCPFCGIAXTLPESAVVLVDxNVFALVPTHGGIKGNCLVIPRxHYENVLDIPDxLGxDFFRATRRLAXAMRxXVFxCEGISTRQHNGPAGNQDVWHYHLHVFPRYXNDGLY--GGQ-KV-PYSTEERIELAARLRAALH-~-



>CON. 94

x————-YDxXxXNIFAKILRGEIPxxKVYEDDXTLAFMDIMPQAXGHXLVIPKxXxXARNLLDXXXEXLxXXIxXXVQKIAXAVKXAFXADGIXIXQFNXxxAAGQTVFHLHFHI IPRXXGXXLX——XHX-XX-MxDxXXLXXXAEKIXAALXX—
>CON. 95
x——--YDxONIFAxXITRGEAPCYKLYEDDDVLAFLDIFPQSxGHxXLVIPKSXARNILDVDXEALAQVMAVVQKLxxAIVDELQPDGVQVAQFNGAPAGQTVFHIHVHIVPRWXGEXXG——-xHA-xx-xADPAELEALQOXRLxxXRLxXX~
>CON. 96

x—-——-YDxxXNPFARILRGELPAXXVYEDxXxXVLAFMxxXxXxXxPGHVLVIPKxXARNLLDIXxXDLxXVMxVAQRVGXAQXRALGXXGFXIXQONNG--xGOXVXHLHVHVIPXXXXXPx————— X—-xXX—-XXXPXELEAMAXRIRAAMXX—
>CON. 97

——————— xXCIFCRIVXGELPCHKVYEDDXTLAFLDIXPASXGHTLVIXKXHxXDIFDxxXPEXTAAVAXXXQRVAXXLXXXLXPDGLNIXQXNGXAAGQTVFHYHMHL I PRWXGDX XX~ -XxXWXPxX—-PxXxDPXELXXLAEXLRXXL XX~
>CON. 98

————— xXXDCLFCxIVAGDIPSxxVXEDDXTXAFMDINPxXDGHXLVIPRRHXXDLLEXXXXDLAAVXXXAQRVARXxXxXxXXLGADGVNLLNXCGAXAWQTVFHFHLHVIPRYXDDXLX——LPWXPXx—-XGDXDXIXXXXXXLXXXXX——
>CON. 99
x====xXXXXCVFCXIVXGRxPAXXVFEDEHTVAFLDIxXxPAXPGHTLVVPRXHAADIWE I xxXXxAXVMRXVHRVAALLxXXLxPDGLTIxXxQANXXAGWQDVFHLHVHLVPRXXGDXL X~ -XPWX XX~ XAXXEXLXXVXXRLXXXXXX—
>CON.100

—————— XXXCIFCXIVxXGxIPSxXVYEDDHxXxXAFMDIXPAxXXGHTLVIPKRHVRDIXELXXExXSHVMXAAXXVADLIRXALXPXGINLFHXNGAAAXQSVFHFHMHLI PRWXXDXLR--XPWEXS-XGDXDXIXXIAXX I XXXX———
>CON.101
x———-xxXDCIFCKIVXGEIPxXxFKIYEDERXLAFXDINPIXPGHTLVIPKXHAENIXEIXPEDLAAVXXTXQRVAXATKXALXPXGIXILQLNGXAAGQVVXHYHIHLIPRxXXDXXX——XXWEXxXx-PGDMxX I XxXXAERIXAALX——
>CON.102

————— MxDDCxFCRIVAGDxxAHVLYEDDXTIAFLDXNPAVXGHTLVVPRXHXXEVLXXDxxxxXxAAVFETVRTVAXALEXALDPDGFSVFHTSGPLVGT-VDHAHVHLVPRFXDDXVS---LSLXR-XLXXXXAXXLXXRIRXXL—-—
>CON.103

—————— MSDCVFCxIVxxExPAHRLYEDERSLAFLDxXEPAXXGHVLVVPKAHHETLTDMPEXLAGAVFXTVXRVAXATESAXxXPDGINIVQSNGVAAGQDVxHAHVHVVPRYXDDDVx--LxW-SG-DxXExSxQEVAATLRDEL--—
>CON.104

X————XXXXCVFCxxVxXKxxAxXVYEDDXVIAFMDxXPVxXGHVLVIPKEHYENIFDIDxXIXXEVXXXVKXVSXALXxXXLGXDGINIXQONNGRXANQOXVFHYHVHI IPRXXXXXIN-——-WXRX-XXXXXELEXXAXKIRXXXXX—
>CON.105

——————— MxSIFTKIIXGEIPxYKVAEDDXFXAFLDIxPxxKGHTLVIPKKEVDYIFDLDDEXYxXXLxxFAKKVAXATEKAIPCKRVGVAVI-----GLEVPHAHTHLIPLNXXXDMx--FxxXxKL-XLSXEEFxxTAXxXIxXxXxXLx——
>CON.106

——————— MxTVFTKIIXGEIPGRFVWxDDxXVAFLTIXPLTXGHTLVVPRXEVDXWxDXDXXLXxAHLXXVAQXIGXAXXXAFXAXRAGLIIA-----GFEVPHLHIHVFPXXXXXDFD--FxXAXXx-xXDXXXxLDXAAXRLRXALXX—
>CON.107

——————— MASIFTKIIXGELPGHFVWKDDxXVAIMTIxPIRPGHVLVIPREEIDHWDDLPXELXAHLMxVSxKIAKALKXAYPxKRVGMMIA-----GLEVPHTHLHLVPIDXMxDLD--FxxAKx——-ADXEXLAXXAEKIRXALXX—
>CON.108

——————— EDSIFTKIIKGEIPxHXIYEDDXTFAFLDIHPxXXPGHXLVVPKxQVDXXXDLDDXXYXXILMXXVKKIAXXLXXXXXXXRVGXXVE-—----GFDVPHVHIHLXPFxxxxDxx—-xxDxxx-EPDHxxLAXXAERLXXX—-———
>CON.109 (MccH Hmi, 121 segeunces)

——————— XXCIFCKIVXGxxPxHxIWEDEXHLAFLSIFPNTXGFTVVIPKXxHxXYVEFXxXxxDEXLXXLILAAKKVAXLLDXXFDVXRTGMIFE-----GxGVDHxHXKLFPMHGTxxxXxI-—-SSHDxXxXx~RADDXXLXXLAXXTRXXXX—~—
>CON.110

——————— xxXCLFCRIAXGEIPAHXVYEDDXILAFLDIXPIRPGHXLITIPKXHYPXFEDLPXDLAXX IMXLGORLARXMKXLYXVERVGFXFT-----GxxVXHAHAHVVPMxXXXDIT--SxXYXP-XXXXXELXXXAXXLRxxLXxX—
>CON.111

——————— MSCLFCAISXKEXESHIIYEDEXCXAFLDIRPINPGHxLVIPKQHXxXSLHELxxDxYIXLMKAVRXMSxxVDXTLXPKKVGMAIA-----GFDxDHLHVHIIPMEXYHDLT--SQOxYIx-xAKEEXLXXMKxXRLxxx————
>CON.112

——————— DDCIFCKIVRGEIPSYKVYEDENFLAFLSIxPINPGHTLVIPKKHxxYXFDLEDXELGELMVVXKKIAXALKKAFNPXKIGVMVA-----GxXxEVPHAHTHLIPMDXEXDLN--Fxx-SK-HXTXEELQOxxxxKIKxDL———
>CON.113

——————— xXCVFCxIVxGxxxAYXIYEDELSMxILDINPFxxGHCLVIPKRHVPWWHDLXDEExx SLFxVAKXVAXKLXRAFxPDFVAMYAR-----GRRIPHTHIFLVPTxxXxGD-—-—-—-————————-xxXD--LxXXAXXLXXX—-———
>CON.114

_______ xDCIFCKIVKGEIPSYKVYEDEXFLAFLDIxPxxxGHTLVI PKKHYRWVWDVPN--IGEYFEVVXKIAXXXRKXXXXXXVXXXVX————-GXEVPHAHIX I XPXXXXX—————————————XXXXEMXxXXEKIXXXX———
>CON.115

_______ ®xDCIFCKIVKGEIPxxKIYEDEXFLAFLDIXPVxxGHxLIIPKKHxxWMQEXPDEI Ixx IFKXAKKLMXxAIKxxxxCDYVQLSIV-~---GxDVPHFHIHLIPRYFND-~——--—-——-——xXX XXX XXX I XKKIXXXX~——
>CON.116
X————XKXXCXFCXIIxGxIxxxXVYEDEKXMATILDXNPAXXGHXLIXPKxHxXxXILxQIPEXLVXHLFxXVANKLSXXLFEXLKVXGTNILVXNGXAAGOXXPHVMIXIIPRXXXDKIX——XXWXXX~KXXDXEMXXXXXXLXXXXXX—
>CON.117
X—-———XXXQCxXxFCXISxGxIQTxKVYEDXEFIAVLDINPANPGHTIIFPKXHIXXXFXLSxXXXEKIFXxVAXXLSXXLXxNxXxLXADGXNLYVSNGEXAGQKxDHFVIHIIPRFKDDDIS--LXWXxPK-KAXQEXLKEIXXXLXXXLxXK-
>CON.118

—————— xxDCIFCKIIXGEIPxxKVYEDDxXVLAFLDIxPVNxXGHTLVIPKxH LxDLPxE L KKIAXATxxXAXGAXGXNIxxNNGxXAGOXVxHXHFHI IPRXxXXDGLX~——XWxXXX-XYXXXEXXXTAXX IRxXLx——




> .
—f?T—iiiDCIFCKIVXGEIPARIVXETDXXIAFLDAXPLAXGHTLVIPKXHYERIxDMPXDXAXDLFXXVHXLXPXVEXAVDADATXVAINNGXXAGQEVPHVHVHIVPRFEGDGGG——AMxxxR—DLSDxELDxIxxxIxxx————
> .
—g?T—iiiDCLFCKIISGEIPSHKVYEDEXVYAFLDIYPXSEGHTIVVPKKHFXXFTDMXXEDXAXLFXSVNKIXXXVEKAFSAXGXNIGINNGXVAGQXVPHVHVHIIPRXXGDGGG——SIVXTX———DXXNLXELAEXIRXXX———
> .

—f?T—EiiXCIFCKIVXKEIPNYTVYEDEXVLAFLDIHPXAKGHTVVIPK H LxDMSEE LxxGVXRAXERIxxXXLxPDGFNIGINxXGXAAGQxVPHVHxHIIPRWEGDGGX—-SIIX-N---XXXXVEEVXKXFxXxxXx—————
> .
—g?T—E;iXCLFCKIXXXEIXSXXIYEDEXTXAFLDIXPRAPGHTMVIPKKHXXXIXDLXXEXIXXLFXXVKKVXXXLXKXLXXDXFTIGINHGEXAGQXVXHLHVHIIPRFXXDGGG——SVVX—N———PKESLXXIXEKIXXXX———
>CON.123

>CON.124

——————— XXFxLxPRL--xxDTxxIGDFPLCRLLLXNDxxXYP-WxILVPRRXIXEIYQL DOXQLxXXESxxLAxXxL FxxDKMNVAAL-----GNMVPQLHIHHTIARFxXDXAWPXPVWGXXPXYXXXXXXXXXXXLXXXLXXX
>CON.125

—————— xXXFxXxLDPRL--xADSxxVxDxPLCQVRLxDDARFP-WLILVPRxXxXXXETIXDLXXXDOAXLXXEIXXAXXALRXXXXXDKLNIGAL-----GNVVxQLHVHVVGRRxGDAAWPGPVWGXGXXYXXXXXXXX IARTLRx XL XXX
>CON.126

—————— MxxFXLDxXRL--XRDSxXIXXLGLCELRLMNDXRWP-WLILVPQRxXVXEIFDLTPLDOXMLTFETNXVAXALKXVTGxXKINVGAL-----GNIVRQLHVHVIARXEGDXNWPGPVWGXGXPYXXXXXXXFXXxXIXxxXALX~—
>CON.127

—————— MxxFxLNPRL--EGDSLxXVADLPLCxVRLMKDANYP-WLLLIPRXXLIEIIDLSExDOXQLMREIAXASRALRXVTXCEKLNVGAL-----GNQVSQLHVHVIARFxXDAAWPGPVWGAXPPYEPxXxxXXEXLIxxXxLRXALAXX
>CON.128

—————— xXxXFxLDPRL--AADTIPVGDLxXLCSVLLMDDARFP-WLILVPRRPXXEITDLxXXDAXXLxXxXEIRIATXVMxxLAKPDKVNVGAL-----GNVVAQLHVHVIGRFRSDPAWPGPVWGXGTPYPxHAXAQLIERxXXALFAAA
>CON.129

—————— XXXFXLDxRL--XADTxxXVxDLXLCRLLLMNDXRWP-WLILVPRRXIVELFDLXxXxXDRAXLXXEAXXVARALKxXxxxxAEKMNIATL-----GNVVRQFHLHVVARXxxDPNWPXPVWGFxxPYxXxPXEAEAXXXRLXEXLx—-—
>CON.130

—————— XXXWxLHPQL--AXDTHPVxxxxXLXEVXIMDDANYP-WLILVPRXXXXEXXDLDxXxxXxDOxXXLXXEIXXXSRALRXXFxPXKLNVAAL-----GNMVPQLHVHVIARFxxDXAWPXPVWGxxxPYXPEXLXXRIXXLRxxL
>CON.131

———————— MEFxLHPRL--XADTVxXVxxWPLCRVLLMNDRXWP-WLILVPRRXVXEITHXLxxxDOXXILMXEIAXASXXLExXxXXPDKINVGAL-----GNMVPQLHVHVIARXRDDPAWPGPVWGXGxPYxxXxXELEXXVXRLRxxLxxx
>CON.132

——————— XXFXxLHPRL--XADTLXVXDxxxCRVLLMNDXRYP-WLILVPRXXLRDFHDLXXXXXXXFMEETRXVSEVLXExXxxXAXKMNVAAL-----GNMVPQLHTHVIARFEXDAAWPGPVWGVGXPY XX XXX XALXXKLXXATXXX
>CON.133

——————— MxFxLDKRL--EKDSxLVxxxxxFQIRLMNDXRFF-WIILVP LTELHDL NxL AxxLGxXLKxxxKxDKINIGXL-----GNIVSQLHLHIVXRHxxDAAWPGPVWGXGxXLDxxxKxxRxXLIXxKxLxxx
>CON.134

—————— XXXFXLDXRL--AXDTLXLASLXLCQVLLENDxXRYD-WLVLVPRxXCXEILDLSxXQOXQLWREVXXVAQXLRxXQPXXKLNIGAL-----GNVVxQLHVHIVLRXxXGDPAWPGPVWGHSPPYxXE AxXXXWOxxL
>CON.135

———————— MAxXxLHPRL--AADTXALGETDLCWLRWMNDQRFx-WLIVVPKRDLREWHHLPxXXEQQALLXXVNXLAXELERITGADKINIGAL-----GNMVPQLHTIHI IARFXGDPCWPGPVWGQGXPWxxxXQOXPXWLXXLxXLXXXXX
>CON.136

—————— xXXWELHPQL--xADSFPVXELxICQLRLINDQRFXx-WLLLVPRIAAXELXDLXPxxXQQLxXXEIxXxxXVSRVLOXxXXQPXxKINVAAL-----GNXVPQLHIHCIARFxDDAAWPxPVWGXGXPYNPxDxxAXXNXLXSXXAXX
>CON.137

———————— XFxILHxXL--xxxSXXIXDLXLCXTRLXXNXXFP-WIILTIPKRXIXEIXDLxXxxXXDOXXLMKEIxXxXXSKXMxXXXFXXXKLNVxXXTI—-———-GNXVPQLHTHVIARXXXDXAWPXXVIWXXXxXXYXXXXL XXX I XX ITKxxFxxx
>CON.138

—————— MxxFxLHPQL--xADCHxXLGxLxxXXXLLLHRNAXVx-WFILVPETDAXDLLDLPxxXRXXLLXXCxxXISXFLKxXLGXPKVNIAAI-—----GNLVPQLHLHVIGRRPXDPCWPXPVWGHLxXxXYXXXETIXXLXXXLXXXXXXX
>CON.139

———————— XFxLDxRL--ExXDCFEIXExxXxxXLLMNNxxTP-WFITIVPxTDxxELYxL EQxxL INXISXFIxxxFxxDKLNVAXI—-—-—-—-—-GNVVKQOMHTIHI TGRXEXDPXWPXPVWGNXXXYXXXEXXXXXXKXLXXXXXKX
>CON. 140

—————— XMDXIIPPEX--LFESXWLYEHPLYSLMx-EKTEIP-WLLXVPKOXLXxXxXx-XxXxXYxx—-XLYGXIYQLxDXLOXxXGLGXHFNIAKI-----GNKxPYxHIHLVFREPNDEXWPDXIWCHEXxSX-EXPEKLKEXLXXFYSxX
>CON.141

——————— MxFxIDxRI--xSSSxXLxDWPLSRVYLKNDAXFP-WxILVPRXEIQETYQLSXXXRXXIMEETXxXLSXIMXxXYFKPDKLNIGAL---—--GNIVSQLHTIHVVARFxxDxXxWPHGIWOxXXXXYXXxXXLxxLVxxLRxxIxxxX
>CON.142

—————— xxxXDWRxDRIG-GENPTVLXRLxxGFAVIGDVQFLPGYCVLLxxXXVXXLXDLPXXERXxXFLXDMxXXLGEAVXXACXXxRRVNYEIL-----GNTDxXFLHAHVWPRYXWEPXExXXPVWLYPxXLGP-RHDXLRXXIxxxXLxxL
>CON.143

———————— xxLIxQRVx-GxNPxVIxRMxSGWAVMGDVOxLPGYCLLLPDPVVPSLNDLxXEARXxXYLxDMAXIGDALLXATGAXRINYEIX———---GNXEPXLHXHIFPRYASEPEXXXPXWxXYD-xXFxxxXxHGXLxxx IRXxXL XXX



>CON.144

———————— XCLICERIx-GxNPYFVKELETGYVVIGDHQYFKGYTLFLCKEHXTELHXLEXXXRXKFLXEMSLVAEAVXXAFXAEKMNYELL-----GNGDAHLHWHLFPRxXGDxxxKGPVWWXPxxPxxxELEXMKxXLxxXELxKL
>CON. 145

—————— XxXXCxRCxRVx-xxXXXXVWXFPxSVAFLGPxQxxxGYCVLXNRXxHASELXQLGx-DRTAFLDDMAXLAEAIxXxXCFxPHKMNYELL-----GNxVPHLHWHIFPRQOxxDPXxRLHPVWXAXXRLGxxPxxEVVERLRAWLTxXN
>CON.146

———W-—-xxxXCGMCxDAH-NEHSXLIxXXTxxSYVRLXRNOXHXGWx IVFLREHVXDLXELxXXQLSXxFWxDVORAARAVXKVFxPxKINYLVM-—-—--— GHRxPHLHCHIFPQOHxXXDDPxxNVx——-IxDxXxLxDDEYDxxVxALRKAWXXS
>CON. 147

—————— XXXCXYCxxxE-xXIMIXIXELxxSXLYLFKDQTHXGRCIVAXKXHXXELXELSXEERXXFMXDVXXVAXAIXKXFxPDKINYGAY-----GDxxxHLHFHLVPKYKDGxXWGXXF-xXMNPXLxDXEYXXxMI XX IKXxXLx——
>CON.148

__________________ EKFGxxIKEFDxSxxYLXRDQTXRGHCVVVXKESxSXYXRLSTLERNTFXADIXRVXKKAIXKXFXPDXIQYIYx~~-—--xDVDXQLXFHIIPKYKDXETYGKXx~XxDXXxLXEEEYEXLxXxXQIXENLX~—
>CON.149

————xx-XXCxXCGFxXL----WxPIAXLSVSRVGLYDDARFPGRXIVSLREHYDHLDEAPxxXILxXFMADIQxXASXVLRRXXGVERVNIAIL---—- GNxxxHVHAHVIPRRxXDXNXGXAPWDXAXXLXPXxXRxXxXLVXXLRXXFxxxX
>CON.150

————xXXGxXCXMCxxXxxX-XXWGIRIxXXGEVADAYLXRXGXxXRGYXVVIWRGRVXEPTELSDXEAAAYWXDVLXVGRALXXXYXPLKMNYXXL————— GNxVPHLHTHVLPRYXDDPAPGXPLXXXLDxXDXXQLXxXxDAAALRXLLXXX
>CON.151

—————— xxxXCPMCSKWx-DDPXLRIAELEHxxVMLNRDQFFPGYXFVFTRxHVTELFHLDxXxXVRXGVMEEVSAVAAALXXLFQPXKINYELL-----GNMVPHMHWHLVPRFATDPLWPRPIWSEPHXLxXXEEYXERTIELTRXXLXXX
>CON.152

—————— DxxCKACxGTW-PRxDHFIADLGLSRAYLHDDQFFPGWTVLVFQRHATELFHLSPXERXXLIEEVXRVAXXLAEXXXAXKINYELL-----GNQLPHIHWHLIPRLADDPAPLEPVWRVPHXLXGxXLxxx IDRLRXXXXXX
>CON.153

—————— XXXCXLCxxXG-——--GxXIIWRDxxxRVVXVDDxxXYPGFCRVIWNXHVXEMSDLxXXXDRXXLMXXVXXVEXALRXXMXPXKINLASL-----GNMVPHLHWHVIPRFxxDxHFPXxPVWAXxXQ L L L
>CON.154

—————— XXXCPICxAxx———-EDILxQxxxLRVIAVDEXXAPAFCRVIWQEHVAEMTDLXxPAERXELMEXVYRVEAAMROQVEFxPxKINLASL-----GNVVPHLHWHVIARFEDDAXFPAPIWAXPXLPE-DWxXQVXXLLXXXX———
>CON.155

—————— XPxCPLCOxxG———-GXLLWRGxxXLRVIXVxDxDYPGFTRVIWNXHIXEMTDLSxXxxXXRXXILMXAVYXVEXVORxxLXxPDKINLAQF-----GNMVPHLHWHIIPRWRxDxHFPDATIWAXPR LxxY L LxAL
>CON.156

——————— XXCPLCAxxx————EXXIWRNxxFxLIDVSDPXFPxYFRLIxxDHVXEMSDLSXExXxRxxMWDLLXXLEEAMXEAMRPDKVNWAQF-----GNMVPHLHWHLTIARWxDDxXFPECPWXPXQVIXExxXExLXXRLAXXLXXX
>CON.157

_______________________ MIYENXXIXI-EXEXSEIP-WIKIFTKXXYKELSDCxxXXRXXLFEXLXIXEKXMLXYYXPXKINIASF-----GNYVPRVHXxHVMARFEEDSFFPEXMWGXKQLPXx---FEXFxxxXxLXXXL XXX
>CON.158

——————— XXNATxxKF--GYPXTLIXEYXxHWXVLLRPXQPTLGSLVLVXKEXAXAFGXLxXXXAFAELXXVVXXIEXXLxXxxXXVXYEKINYLML-----MMVDPXVHFHVIPRYXGXRxFxDAGWPGCXPXLDxxxxxxLXXXLXXXWxx—
>CON.159

—————— XXLxXFRXKF--RVDELLIxXXXEAWXWSVRPXOXTLGSXILSINRXAXXLXEVTXXEXAXLAXIVXXLEXXLXXXFXXDXINYLXL—-----MMVDxHVHFHVIPRYXxxxRxWxDxGWPxxP LxxLRxxL

>CON. 160

——————— XXX———XXX~~XYXXXXTIKEYXYWTIXTHXNOXYLGRCIIWxKRxx-DLSDXTXEExxELxxXxVLxXEL KLFQOPDWFNYxxL——--—--GNxxxHxHxHFIPRYXXXRTFXDxRWGHNYxxXxxITLxx TRDXTKxxLx——
>CON.1l61

———xLxxxxxxxGxxM--DYNQLKIKSFKHWDIYLHENQCYLGRVFVQLKDGIEDFLDIDXEVRDEFFQIGONVKKALKxLFKPDKMNYAAL-—-—-—— SNTSPVIHMHIIPRYKEPRTFKDTRWGONYVIDEXTLFKIRDALKxQL-—-—
>CON.162

——————— XxXCxRCxxX———xXXXCXXIXETXXWXVFLAPXQOXXLGTCVVALKRHxXXXLSXLxXEEWXDFxXx IVKKLEXALKXXFXATLEFNWXCL--—---MNxxPHITHWHFTPRYxxxVXFxDPxFG IxxE IxxxTKxxLxx—
>CON.163

———ELxXKGICxSCYNxx-E--GxIIYEDDKVRCXFEKXPRATGHTxIxSKEHYEDISEMPXELGxXHIFxISxXXIIXLxKEIxGAEKV-YMCT----— MCDRNHFHFQLFPRLKXEKGXKNF--VKEEXETxxLYKEKLKELXX-—-—-——
>CON.164

__________________ xSPKAMIYEDQxLYVCLAXxPITRGHT IVAWKEXVPDLNXLxERDYDYLMDTVNAVRXAMXKVLx IKKV-YLXY-—----MDEARHVHWHLVPRYx-EKGFxVF--LHQPSLAPxI-xRxL———-KxK-—-—
>CON.165

———————— DCxxCxxxx———xxXXXIWXNERWRLxxXxxxxXGLPLVLMLXxPXEHx-DLxDLPDELAAEXGXLxxxIXRXVEALPXVGRxHVxRx———-—--GDGGAHLHVWFFARPxxXxXXQLxXxGSXWD-DLXXPxXxDVxxXxADAxxVAXXLAXX
>CON.166

PG--x-xxDCxACx-AP---DDAYIWVXERWRVRAMRPTGLPMVLILExRSHL-DLGDLPNLLAAELGVMTVRLERAIRSLDGVARVHVNRW——-—--~ GDGSAHLHMWEFLARPYGRLQLRGTLWD-DIPIPEXQWRENLALVAAWLADX
>CON.167

——————— xXCxxXCx-xx———xXXXIWXDEHWRLxXXXPXXLPXVVxXLxPRxHX-DLXDLPXExXAELGPMLORVERAIXSLGGVARVHVXRW-—----GDGxAHLHLWXXARPXGMMOXRGXLWE-DVXLPxxxxxXXXRXTAXAMAXX
>CON.168

———————— DCxxXCxxAA-xDxxYVVWRDDLXMLGxPEPxSLPFVXFLMPRRHA-DLSDLTPXEAARMGELLVXIERAAXXVLDVPRIQVXRW——-—--GDGXEHLHWWLYARPTGMxQLRGTXxWD-DLAXPXAEXRADXExXVAXRLEXA



>CON.169

——--P-xxDCLMCRGxD-ADPxxQVWEDxXWRTA--xxGEAPGFSXLEPxRHIXYVxDLDGXEAATFGXVLARSTXAIREATGADLVYVYVFE--——— GGxFDHLHLHLAPHXXXGPFDLGGxxxXE--VLxxGAVQAAAEATIxxALXR—
>CON.170

-x—-V-NDPCLGCAIVx-GxXxVGGVLARAGLVLHGVAGPSPIPGWVVLTSERHARAWYDLDxxXARELGPFAARVMRAQREVLGAEHAYAFATI-——--— GDVLRHFHLHLVPRYXXTPQLWGRDA---xHLPxxxXxLEAAARALAAALXX—
>CON.171

—x——-X-XXXCXICxLHX-DxXYE-IxXRxXXWVLRHPXPAPLXGWXLLDSXRHXSGPIDFxXXEAXXWGXAVQOXASXLVKXxLTGCDRVYAIAF————— GEGAQHLHLHLIPRFxxXDPX-XAWDXYRAVAAXXXXVXXFVXXARXXXXX—
>CON.172

—————— XxXDCPICxxHR-xXXSETILFOxxXxWXx IRHAXXKKLXGYLYIEXRSHXESWXDWXXXEFEDFGKALXXATEWI XKxHXPXKIYTVXI-----AEXVPHMHFHLIPRYEXDXx--KGIDY IRXAXXPXPXX I XXX——————————
>CON.173

——--S-—-xCLxCxXLEx-ADDxXAVVFRDxLWAVV--PGYDVPGWFVLRXRRHAERXTGLDXXELxxXxFGRRARDLVAAVTEXTGAPATYXMxXF—-—-——— GENHPHFHxXLVxARGxXDVPxXxRRXGxILxXxLRHADPXAAXXLVPXVRxXAYXRxX
>CON.174

———-T--TxCxICGMxx-ATDxXDIVYXDxXWTVA--SxxPVPGWLMLFTRxHNRGXWxLSEXAAAQLGPLIXXLTGALXXTXXXERVXVMYX————~ GDNALHxHFMLMGRGPDxPxWxGAXLIxxHxxDxDRARXVLADLREXL XXX
>CON.175

————x—-xXXXCxxCxxxx-xXXPCGCWIxXxxDEHWxVxHGX XXX XAGTLxXx IxSRRHXLDFADMTxXEAASFGXLLXRLXXAVRXATGAERVYXXST-—--—-— MDxxxHFHXWLVPRxXxXxxxxX~RGXXXLX-XXXXPXEAXXXAXXIRXXLXXX
>CON.176

————x—-xXxXXCYXCxxxA-XXPREXIxxDxHWRVAHAFNTALPGWLVLIPRRHVTSIAELTXAEAAXLGXWXXRLSRALXXVTGCXKTYVXQF-—--~— AEGFxHVHFHIVPRxxDLPxxRGPxxL V. DELAxXXLRAXL
>CON.177

————————— CxXACxLxx-GxPGGxIxXTxxWVVEHCVGPLGLGTLVVKPxRHVVHIADLxXXEAXELGPLLRRVSXAVXXIXRPEQVYVCLW-----SxxX-PXxHIHFQPVXXXXXXYXGPMXxXGXx———XEVEXFCXRXRXXLXXX
>CON.178

——————————————————— MPxFITHETXxHWLLNHHMxSALPGYLMLGSKxxXXNSLADLPXXALAELGXLLARVOXXLEXXLXPKXLYIGRY-----GPGY-PIHFHFIPVYDWVLQFGGAEFCERPxXxIQGPSVXQVIXxXLRXAFXXX
>CON.179

———————————————————— DEXxXIFENXHWxVSHRRDARYXGYLIISSxXXASDLXDLSXXALASLGXVLXXXEXLLXXXYSPYKVVFYKL-----GXGF-NxHFHVAPVTQOxXx-LXxIXGNEYCERXXEXXKQXX—-XVXRLRXXXXXX
>CON.180

xx—==-V-EVECLSCAITS-GxxGGVIXETEYF-HAHQVAYPIXGLVILASKRHIXXLDELTEEEXXDYIXLLXxKIRKAQRXXLGIEXVYYFYN--——-~— EDTTHHFHXWMVPRYEWMxx-FGR-SVRPVEENXXXVXEATxxLRXXLXXX
>CON.181

XN--x-xxXECIGCAIXK-GDPGGIIYDXKNF-ILXAPEVPIPGFLIITXKRHIRSFAELTXEEXXELGDVIXKAEXATIKXLxxXXXEVTLVQE-———~— E-RSxHFHIWIFPxYDWMxK-FGx-xIRDIExXDXEEVXxTAEXIREXFxxXx
>CON.182

--PYPXExTCRGCFMNxAELPDAPVYDDGxITVRQDAEWAVPGEFMVVGVRPHIGSLDEMELXLxXRLARITHFVRRAMRERLGLXAVQMYQE--E--KLDRPHFHXWMLPLWPDTMAA--HxI--NPRIYExx IRRCxDEVRDFLxExX
>CON.183

————x-xxXDCFICxKHx-GxxGxxIYEDDYVYVGHIGxXPxYLGHIMIDLKRHVPXLGDMTXEEAKAFGLIMARVSKALXEXEGAEHIYSXVS——-—-—— GNSVPHLHMHLVPRYPNTPKYWGxDW—-—--xXXGxxXEVxxLCxRIKXYLExX
>CON.184
——————— xXCXICxKHR-xxVGPVVWADDLVVVTHRXxXxXxXXPGYLFVETRRHVXXLXXLTXXEAXAVXRAVXXAARALRAELXPEXVFSATIA-----GRSVAHFHQHVFVRPXGTPXVXWXx SW——--XRIDXxXLxxXLCXRLAXYFxx—
>CON. 185
YR--R-XGPCFICxLVA-GxxHxXVVYEDXxxXTAFLXRYPTLxXGXXLVAPKXHXEHVXDxXEXxXYLRLOXXVHRVAXAVEXVxPXERXYILSL—-—-——— GOQGNAHLHWHIAPLPPGVPYEQQOFMxExXGV-xxXxxEXAXLAXRLRXALXXX
>CON.186

TMxHxXXGxXLFxDILxXEXGXRVVXxXEHWTAFVPXxAARWPXEVHLXPXRXVPDLXxXLXDXERXEFAXIYLDLLRRXDXLFxXxPYIAAWHQAPXXXRXXXXLHLOLFSXLKYLAGS--E-SGMGAWINDVXPEXXAXRLREVXXX—
>CON.187
XXR——————— WRPD—-—-——-— XXDRLVXXXXXWXAXVPXAPVYPVAIXTAPXXXIXXLXXLSXXXRXXLAXILxXxDVLXRLDRLFXXLPYMMWIXQOxXxPxXxXxXxXxXxXAWMXIEIVSPXRYTAAA--E-VASGEYFNPVXPEXLAERLRXLxX———
>CON.188
XEXYxXHGXXLLxDYXxXxXEXXERIVXENEHWVAVVPYWAXWPFETMLLPKXXVXXLXELXXXQRXXLAXXLKXLTXRYDNLFxXFPYSMGWHXAPXDXxXxHWxLHAHFYPPRKFMVGY--E-MLAE-XQRDITPEQAAXRLRXXXXX—
>CON.189
XXXXXXXXXXLLXDXIXXEXXXX I IXXDXXATAFVPXFARYPYEVIWIXPxXXxXXXXXDLSXXERXxXLARXLKXVxXXRYDxXLxxxMPYTIMAXHXAPXDxXPxxHxHVEFYPXLKYLAGT --E-xxXAGXFAXDXLPEXXAXELRXVXXX—
>CON.190
IEAYRETGRXLFxXDIIxXEDGRRIIXENEXAIAFVPYFARYAYEVYVXPKRxxXPxIxxXxMxXDXEVxxXFAXXxLREVXVRYDNLWOMFPYVMxLHQAPTDDYRXFHFHIXFHPPXKYLAGP--E-IGGGNFxSDTSPEEKAAELRAXXXX—
>CON.191
XEAHXRTGRCLXCDVLAXEDGRRIVXENXXFxXAXVPFYARYPYEVHIXARxHxxSLxD EExxXDLAXTILKXVLxXXYDxXxLFGFLPYIMAXHQXPTDxxxxxHFHIEFYPPLKYLAGS--E-XGAGTFINDxXPEEXAXELRXXXXX~
>CON.192
IESYXExXGXCLICDMxXEEXXKRIIXENDXFIAFIPFFTDYPYGVYIxXxXKRHXXXLXDFTXXEKXDLAX ILKXVTGxxDXLFDXFPYMMxXxHOXPVNXxxDYYHFHIEFYPPTKWXASS—-E-TGAWAXXNPXXXEEXAXXLRXAXXX—
>CON.193
VENYXxXXGXCLFCXILXXEXXXRVIYXNXXWXXFLPFYAXWPYEVHIYPKRHVOXLTELXXEEI XXLADXLRXXLXXLNXLEXXMPY IMXLHQAPXXXXXXYHLHIEFYXXLKYAAGI --E-xGxxXxXFTYDXVPEEXAxXXLREAXXR—-




> .
IgggNéiéSCYWCDXXKXXAXTRIVYESXHFVLXVPXACRWSYEMILIPKNHKPNFGFMDEMEINDFAXVLXGALRAYDXLFDRPDRNFWIHTM———RYEPYHWHVGFIPHIKVFGGL——E—LGAGIWVSDATPEDAAKQLSXXVKXX
> .

VgggxiigRCIFCDIIXQEXXXRIVXENXXFIAIXPFAXRFPFEXWILPK H F LxxLAxXILKxxLxRL LxxPPYNFVLHTAPxxxxxXxYHWHIEITIPRLTRVAGF--E-WGTGFYINPxXPEEAAXYLREXXX——
> .
VgggxiigXCXYCDMIXXEXXXRVVXENXXFIAFXPFASRFPFETWIIPKEHQXXFXXIXEXXIXXLAXILRXXLXRLXXXLXXPPYNLVLHTAPVXDXXXYHWHIEILPRLTXXAGF——E—LGTGXYINPTPPEXAAXXLREXXXX—
> .
IEggDii;XCVYCDMLXXEXXERIVXENXXFVAFVPYAAXXPFEXWIXPRXHXAXFGXIXXXEXXXLAXVLRXVLXRLYXXLNNPDYNYVIXSAPXXXXXYXHWYIXIXPRLTXXAGF——E—LGSGIXINXSLPEXXAXFLRXXXX——
> .
nggxiigxchCSLIDEAVGQYIIERGEHFVAIKPFASRYEWEVHILPLKHXADFXXVXEEEMXDLAXVLRRTMARLXXVLGGXQYNFFLHSVPHXXXXSYHWHLEICPRTSIPTGF——E—LGSGLFVNTVSPEXAAEQLRXVXI——
>CON.199

VExXYxxxGxCxxCDITEKEXXXRVVxxSXxHFVVLAPFASRXPYEIXILPxxXHXPxXF DLAxXXLRRVLxxXL GDPxYNxxLHTxPxXR YHWHLEIxPRXTXXAGF--E-WGSGXXINXXXPEXAAXXLRXXXXX—
>CON. 200

HDxxGR D EDGxXxRVVXAxXDHXVAFAPFAXXXXYETWIVPRXXXADFAXXPDXXLXXXAXXLRRVLXALRXXLGDPXYNYVLXTAPXGxXxXXYXXWXLQIVPRLXVXAGF--E-LGTGIXVxXTXPEXAAAXLRXXIXP—
>CON.201

VERFRTMGGNLLADLVQEEXRERIVAIDDExVXMAPYAARXPFHLMLAPRRPXARFEDXDGxxXGA---ALLHDALXRLRxxXLGXXPLNLWVRTAPXxG-AEHFCWRIDIXPRLTHLAGL--E-LGTGVXLNIVXPEQAAAXLRXX————
>CON.202
MEAFRFXGGCLLCTTIEAEXGERIVXXNDxXVVICPYWSGXPYEMLIIPRXHXXHLXXASXXXLXXVGXXLRDALXXLXxXxXLGDVAYNLXxFHTAPHQ-HGXFHWHVHIWPKLTTXAGF--E-XGTGVXINIVXPEXAAXXLRXXXXX—
>CON.203
VSGYKKxGQKIFDVLLDWEDXKRIIYENDXFVAFCPYVSKxXxPYEIRIFPKxXDHAXFxxL D LAEALNxxLxKLxxXALDxPDYNFFIHTAPIRXHDYYRWHIEIVPRLSxXXGGV--E-LGTxVYVNVVDPDDAAEXLRXXX———
>CON.204
IKxHExXKERSLFADVLXEESGXRIVYENSXFAAFCPWASRFPFEXWIXxPKxxSxDFHXLDDXQLXLLADVLOxVLRRLKKGLXNPXYNMILOTAPXRVEXDFRWHIEILPRXXXXAGF--E-xGTXFXINXVXPEEAAXFLRXIRxXX—
>CON.205
LExXHExxGxSLxXEITEQE RVVxxTDHFVAICPYASRFPFETWIIPXRxxXSHFxXLXDXELDDLAX IXQRLLXXLEXXLXXPXYNYXTHTXPFDEXXXYHWXLEILPRLTXXAGF--E-WGTGXFINPVPPEXAAAXLRXXXXX—
>CON.206
VVRHARXGxCLQCDIIRXEEKQRIVxQSDSLVAYCPXASRXPMxXVRITSKDHXXXFDELXPxxLXELARXILRXVRWLEXLxPXTAYNMMLHTXxPxGNXEAHHWSIEIXPRISRLAGF--E-LATGXMINTIXPEXAAXEYRxxAxXXV
>CON.207
——xXYQxNxXxRCLMCDxLEQExXXERIVXESDHFIILCPYASRFSYETWIVPKRHXEHFGDIXEEEIXDLAXIXKXLLXAMXxDXLXNPSYNIVEFNTAPVNXEPGXHWYMEIXPRLIVxXGI--E-IGTGYYMNPVXxPEXAAXXLREXLXE~-
>CON.208
VxQYXEKXRCLLCDXIXXEXXKRVIXENEXFIAYCPYASXXPFEMX IXPKXHXXDF XX IXDXELXXLAXVLXXXXRKLXKXLXNPPFNMXLHTXPXxXXxXFFHWHIEILPRIXXXAGF--E-LGTGXYINPTXxPEEAAKXLXEXXX——
>CON.209
VSGYxxxKKCVHCXMIEXEXKKRIIFENEXFIAFXPFASRXXFEVRIFPKKHXPYFEXIXXEE LAEAL LxKIxKxLNDPxYNFFIHTAPxDxYxHYHWHIEILPKTSXWAGF--E-LGTGIEIxXxxXIXPEXAAXXLRKxX———~—
>CON.210
TExxxXXXXCPYCXIIXKEXSXRXIXENXXFVAFAPYASXXPYEXWILPKRHIXNLxxL SLAXXLRXVLxxXLxxL PYNYXFExQ ——xxYHFHLRIXPRXSXXAGF--E-LNTGIYINTVXPEXAAXYXRXXX———
>CON.211
IEAXNEKGxCPMCQVIxxExXGPROQILOTDGFIAFCPWAPXYPYEFWIXPKKHxTSFSKISQKEINDLALILRATLGGLxXXIKDxSYNFxFHLSPEKNSRQIHWHIEVYPXTxXWSGL--E-RGYGIFLNXISPExAAxxLRKELAN-
>CON.212
ID-——————————= XXXXEPXXNXVXEXXXFXVYCPXFSQWPYEVWIAPKXxXGxXxXFGDITDEEIXDLAXILXXXIXXLXXXHXXFXYNFYIYXX——————— XDWYLRITPRXXHRGGF--E-LGTGIXVNXXDPKXAXEXLXX——XX—
>CON.213
IxxY¥xxNxXCxXCDXIKXEXKxXRIVYXGKXFIAFCPYASIFXYEIXIVXxxXxHxSSLLNLNEEEIXXLSXIIxxVXNKLXXXLGDIXYNIXFXFIKE-ENEYYHFYIXIXPRXXXXAGF--E-ISTGIMXNXVXPEXAAXXLRXXXX——
>CON.214
XMx--QxxDCLFCKMLAYEQKxXxRIVXENEHFLAITPYASRFPYELWIXPKXHXXSFGXLXAEELXDLAXLLxxXxMLPRVTXLREDVGYNICLMDGxxxD-—-FHWHIEILPRIGGFAGF--E-FATDxYINSVXPEXAAXYYRKEx———
>CON.215
xXRYxxXHGRSLXEXIIXXExKxRIT FxAFCPYASXFAFEVMIXSKxXXXXIXXLSDXXLXELAXLLXXVLXXLXKQLGXFDFNLXFxXPPLNXXEXXRFXIRIXPRLYXLGGEF--E-IxSGIXINPVXPEXAAKLLRXXXXX—
>CON.216
TEVYxxXxXXXNLYEXI TEXEXxXERVVYNGEXFLVXVPXAXXYSGEVRI Ix-KxXxXXKFEXLxDXXIXELSXIFKKLFXKxxXxXXGXxXPFNLXTHTHPxxXxDxFNxHIHIITPRKFNFGGF--E-LSTGMYVSSVxPEELAXKLRFx————
>CON.217
IExXYxXxxXXCVYCDIIEXEXXERIIXENEXFIAIXPFASXYXYQOXYILPKXHXXSFXXXXEXEIXXLAXXLKXVENRLXXXLGDFXFNMYLHTLXKxXXXSYHWXLDIXPRMSXXAGF--E-LGSGVXINSVXPEDAAXXLRXXXX——
>CON.218
XER----NPNLYNExXVDYAxxNLVIAENDHAVAFAGFGHRYPT-LEVWSXSxxXxxXxxXxPWxxSXEETRXMSDLIHAXHAA---TGxxXxVPCNEEWHHRPxDVDxXPMPWRIXLKWRVSTLAGF--E-GGTKIYINTIDPWXLRDRVVxxXLxXXX
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>CON.219
XXAYXEXGXXYWxDLVXXEXGERYLXOXGXXXWLXXFAPRGLXDVXATIF-XGXXTXXDLXXXDLXELAXGLXXVLXYYDXXN-IXSFNXALYXA--XEDXGFxXHXRIXXRXSDISXL--Q-ILxXDXxXXIXXPEXTIAXELKXXFx——
>CON.220
FEAF FWXELIXXExXGERYIGQIGDXHWLxXFxPLGMGEIMCVF-PGxxxIxDFxDxxXXXLVXGLXXIFXYFxxXxKG-IYSFNASLFFG--PGOxxFPAHFRIVPRAPDLNFF--Q-AxLOQEPVXVVXPEDLCREIRPYFxx—
>CON.221
OIxFxxxGKEYFTXLYXTEXGERWIGEXGNVAWMHAYAPKGHNDFIGIF-xxxxSFxDIXEXDWDDFAXGLXXIFxXxFKEQG-FXSFNLxXLxIS--VxNxxXxQxXVHVRLIPRTSDINXF--Q-xLHQEPLSYKXPEEVAXxXARKFFxK-
>CON.222
HLRHXExXGxRLFSDYLxXXExXGXRYIGATGXWEWLAAFAPEGFYEIWGIL-PGXTSLxxPxDxXWOXLARGVINVQKFYRSLG-RNGYNLGLLXLEDXNDLELR--VVLTVRRSDFTGF--E-IMLGDMATFTXPEXTAEXARXFWOx—
>CON.223
OLxXYEXxXGRXYWXELXEXEXGERYVGxXXGXXXWEFXxPFAPXGFYHVXGVX—xXXXDIXELSDEDLXXLAXGIXXVLXXYXXXG-LNSFNFXLXGAXPXXXXXXXXLXRIVARXXDVTYF--E-KLHXEAMVDXXPEEXAXXLRXXF—-——
>CON.224
HLKYxKHGKNFWEDLCxXERGERWIGQOxXGRXCWITSFAPMGXNEILAVW-PGRQGFLEWTxQDVWDLARGLNXVLKXxWHEMG-XGTFNFTCFxPPLXDSPHFCxXMRLVTRRTDDYFL--Q-RxMxNELIITXPEXMAQxXMRExFxx—
>CON.225
——ALNKRHxKSFSQYMLEENPXLxVKDYGEVxLVVPYFMKRPLDMLLVKDSEXRYLHQLSXXEQQQVVXGIQXAIXAILOMGxPPAYNMIVNNGPGCG————— LYLEFLAKTQOxXMGGY--EQIGL--FVCQANAXDSAxXxxXLROxIxx—
>CON.226
AEIFE--xGCHLCTSR---HDDRIIYENETWIXWATSSPRRNYHVRXAPKRHVXRFTDLxxXxXEIXGLAETLKXVSxXAMDKIGIxXRDRNVLFYSxPYGYDSFFHLFVDIIPFEx-IGGI--E-MLDSVRVARVXPEEAAKXLREALEK-
>CON.227
—x———xXXXXCPFCxxPxxDEDGLIVARGExVYVVLNLYPYNPGHLMVCPYRHVADYXDLTXXExXXELxXXFTOXAMRVLRxXVSxPxGFNIGMNxGxVAGAGIAHLHQHVVPRWxGDANP--V-IGXT-KVLPQLLXDTRXLLAXAWXXX
>CON.228
————— DxDGCxFCxLPERDRENXIVARSDHAFVLLNNYPYNPGHVMVIPxxHTGDYxXLxDxXLLDHARLKQRTXDALEXALxXxPDGFNAGLNLGXGAGGSIDHLHTHVVPRWXGDTNP--V-IxDT-KVIVEALDDTYDRLHEAFAXD
>CON.229
——————— xGCVFCAxXAAADAENLVLYRGOxCEFVVMNLYPYNTGHLMVVPYxHTADLXGLXXETAXELFXLTOQRSVAILQTxYxPHGFNLGMNLGRVAGAGIxHLHMHIVPRWNGDTNP--I-IGGT-KLIPEALDDTYARLRPXFxxx
>CON.230
——————— XXCIFCxxxxxXDXEXLILYRGxXxXXFVIMNXYPYNNGHLMVXPXRHVXXLXXLXxXEEXXELxxL VLR PxXGFNIGINLGRXAGAGIXHLHXHIVPRWXGDTNP--V-IxXxDT-RVIPEXLXXTYXXLxxxFxxx
>CON.231
————— XxXXXSVFxxILxSDXETFIVHRGxxxFVILNAFPYSSGHLLVLPXRXVAXLXDLTXDEXxXELWXXVTDAVXALKxxYXPEGLNVGINLGXAAGGSVXHLHVHVVPRWXGDSNT--A-VAXT-RVLPEALXXTxXRIRxxWxxx
>CON.232
—————— XXXXXFXEIXXXDXXXLILXRXRXSEFXxTIMNRYPYNXGHLMVVPYREVXDLxXLTxxXxExXxDL I LxxAMKPXGFNIGFNLGXAAGAGIXHLHXxHIVPRWXGDTNP--V-IGXT-RVLPOXLXXLWEXLXXXXXXX
>CON.233
——————— xPSIFxxLAAEDEDNLILWRGEHVEVIMNXYPYNNGHLLIVPYREVAXYDALTXXEQxxMTXATIXRCIRWLRXALKPDGEFNVGMNLGRAAGAGIPHLHXxHVVPRWxGDTNP--T-TAET-KVLPExLRDTYRKLRAAIDAD
>CON.234

——————— XGCxFCxAxxxDXEXLILYRGxxXAXVILNRYPYNXGHLMVxPxRHVGXLXEL ExXELxxL AVRxL PXGFNIGLNLGRxXAGAGIXHLHXHIVPRWXGDTNP--V-LxET-KVIXESLEETYXKLXExXxxxXX
>CON. 235
——————— XXCVFCxxxxxDxxxxX I IXRGExxFVILNXYPYTSGHLMVVPYxH LxxLxxE EMMxL VLRXXYxXPxGINIGMNLGXAAGAGIAHLHLHVLPRWXGDTNT--x-VGET-RVLPEXLxxXxTWXxRLRXXXXXX
>CON.236
————— KxxGCFLCxYxxxDDDNLVxYRGRHCFxIMNKYPYNxGHVMVAPYRHVxX X IXDLSXEELXECXXLxxXXIxXALXKVLGxXDFxIGINIGRVAGAGIEHMHIHIIPRXPXx—————-x-IxxxX—XXXXXXVXXXTxxLREXLxXxXX
>CON.237

——————— XGCVFCxIxxNDEEXXVLYRDExXCEFxVMNXYPYTPGHFMIIPHXHXDXXEXLXXEXxWxHMSxxVOXGVKLLKEXFGAXGVNIGMNLGXAAGAGIXxHIHXHLVPRWXGDTNT--T-IGXT-RVYGxXDFxxTYXKLKXXXXXX
>CON.238

______________ MSNEE---LIIMKNxxxxVxHNPxPFNNGHLIIAPXRHx-SINEIDxSXLXELMDLXKRFxxILXRVYNPHGFNVGIS~-------LxPHVXIQVVPRWNGDVMT--LFYNVK-V-VPETVXESVSRIRXAVRE-
>CON.239
xx—==-xDVxCVFCATIAEG----xXxVLYNDxxXNMVXMNIYPYNRGHLXVIPxXxKHYTDLNELXXEELKXLFXLVQRxxxLIREVIKPDGINVGINLGEAAGXSIXHLHIHIVPRFKXESME--T-TADT-RVIEEXIXKFXEKID-—————
>CON. 240
LV---PxxxCILCxIxxx—-—---LxVXEXEXFIVSVNLYPYNPGHLIIFPRRHIXDXRELTXEEXXELHEXT LxILDxxWxPxGFNIGYNMGxxSGGSIPHIHXHIVPRYPNExxD--I-LxGx-RIIIEDPERLXKXXX——————
>CON.241
————— XXXXCXFCxxxxx——-—XIVXENXXAYATxDxXYPVTxxHXxLITPKRHVxDYFDL E LL RxxIxxDxSVXGFNIGxNxGxXAGQTIFHxHIHLTIPRRXGDVXN--P-RGGV-RGVIPxKxxY-—-——-———————
>CON.242
—————— xXXCIFCxxxxx————-xXIXENExXAXATYDKYPVNxGHXLIIPKRHXXSFFEATXEEIxxIxXLLXEVKEXLDxKYxPDGYNIGVNVGxxXAGQTIxHLHIHITIPRYXGDVEN--P-RGGCGI-RxIKxxLVXYXX—————————
>CON.243
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>CON.244
—x———xxXXXCVFCOxxxx——-—-xXXVLENDLAXAFWDIHPVSKGHLLIIPKxHxxTFFDV! ExxAMxxLIxxAKXLLDxxYHPDGYNIGINVGxxXAGQTVMHCHIHLIPRYXGDXPxXx—-x-XGX I -RXMLPXXXXXX——————————
>CON. 245
———————— XCxFCxx—-x----xxILENELxXAFFDRxPVxPGHLLIIPKxHRxDYFALTxxEKQAIxx LLQXGKxLLEExYQPDGYNIGXNCGxxAGQTIFHCHCHLI PRYXGDxPx~—-P-RGGV-RGVIPXRQXY—-—-——--——-—
>CON.246
——————— XxCPFCEx-—-x-—--DxIFENELAXAFYDxxXPVSEGHILIVPKRHXASYFELTKAERXAIDELLELCKxXYLDExFHPDAYNIGINVGXAAGQTVFHCHVHLIPRYQGDVKN--P-TGGV-RGVIPEKONYR-——-——————
>CON. 247
————— XXXXCPFCxxxxQ----xIVLENEXCXFLOxxxXXLXGSGIIVPKxHRXTVFDLTXEEWXXTYXLLXEVKXYLDxxXYXPDGYNIGWNxGxXxVGGQHIxHAHLHVIPRYXDEPXA----GKGI-RYXLKXXXNRRXXXX~—=—=—
>CON.248
————— xXxXCRFCxXNxD—---XPLXxNXxFYMLXSxDPxxPxAXMIVxxRHXESPFEMxXEEWADLGXMLxXAKxXLA-xxXPDGFTLGWNVGAVGGQHVFHAHLHVIXRFAGEPXX-——-GRGI-RXIXRXX——————————————
>CON.249
————— xxxxSPFxxIPxx—-—-—--EWIASNEXAFATIxDxFPVTPGHTLVIXRRXVxXxWHWEATxXxEQxx LMELVDxVRxxLDxxxxPDGYNVGFNAGXAAGQTVxHLHVHVI PRYXxGDVxD--P-RGGV-RHVIPXRGNY-——————————
>CON. 250
———————— MxXFXxIPXx—=-—-RXIYEXEXFFIIXDXFPVSPGHXLIISNXXKXDFFELSXEEKXxXLXKLIXXxAKXLIEXExXPDGYNIGMNCGExAGQTVFHFHCHITPRYXGDMEN--P-RGGV-RHXIPGKGXY-~-—=—=——-—-~—
>CON.251
————— CPFC D----GxLxxNxLAYVRxDxFPVSPGHLLIIPRRHxxDWFDLTxxEQxATIXxELIxQAKxxLDxxYxPDGYNIGMNCGEAAGQTVMHMHCHL I PRYxGDxxD--P-RGGV-RxVIPEKXDYXXXX~——————
>CON.252
————— XXXXCPFCxx—-x———-—-xXXVLENxXLAFATYDRXPVTPGHXLIIPxRHVADWFDXTXxXEQXAMLXLXxXXxXRxxLxxXxExxPDGFNIGVNCGxAAGQTIFHVHMHLIPRYxXxGDMxD--P-xGGV-RGVIPARQKY-——————————
>CON.253
————— xxxxCxFCNPxxx—--—--xLLTESATAYATFDGYPVSKGHxLIIPKRHVSNYFELXFKEQSACWXMVNKVQx I LxXxEFxPDGFNIGININxxAGQOx I xHxx THI IPRYXGDxxN--x-KGGI -RXVIPxKxxx——=————=====
>CON.254
————— XXXXCPFCxLxxx——-—RIIXxXNxxXAxxIxDGFPVSPGHTLIIPRRHVASFFEXTXxXERXALXXLLxXAKxxLDxXxExxPDGYNIGINDGxXAAGQTVPHLHIHLIPRYXGDxxD--P-RGGV-RWVIPEKAXYWXXX———————
>CON.255
—x——-xxxDCxFCRxSxD----PIIxENRSFxAxFDxxPVNPGHAxIIPRRHVxSLFDLXEXEQADYFDxIxGVRxxIExTxxPDAYTIGxNDGRAAGRSIDHLHIXLIPRYXGDVED--P-RGGI ~RNVIPXRXXXXXXX———————
>CON.256
————— XXXXCPFCxxxxx————RVxXFxxxxVxAIWDAFPVSPGHLLIVPRRHVXTWXDLXXXEQXATWXATIXxXAXXXIXxXxRxxPDGFNVGFNxXxGEAAGQTVxHFHLHVIPRxxGDMxD--P-RGGV-RHVIPXKGNY-—-—————————
>CON.257
————— TEXNCPYCNFDEY----DVIxXKNDFGVILPEPNPLSKGHxVIIPLRHVSSFFDVTDKERKSLMSLLELARNELQLRHQPXxGFHIGFNDGXVFGExSEHLHIHIIPRYEXQXLK-—x-RWGI - XXX—-—————————————————
>CON.258
----- xxXDCPFCTXSSE----XLLTESAXAXAVXxXxPxTxGHTIVVPKRHVASYFDLxxXEQRAXWxVVDRVKSxLNERXxPDGFXVGFxxGxXxAXDXxXAGHAXTHLIPRXPXXSXX—=X~PRX—-—==V—-—————————————————
>CON.259
——————— xxCxFCDxxxI----xxIYENXLXxFAFXTNIPIxPGHXxLVCPxRxVSxIDELTDGEIXALFDLxxxIxEXMKKxFNADGEFNYAWNEGxxAGQTVXHLHIHILPRKKGDXG--—---IxES-RxxSPEQELXEVAEL-———-—
>CON. 260
————— XXXXCPFCxSxxx————XXXFxSEXFXATYNXSPILPGHSLIIPKRHVXSLEDLTXXELSXFMxFXRKVXXLLXKIFxTDAFDWXLOEGXAAGQSVXHLHMHITPRKXGDLPE--P-GDWX-RxXXLSEXELXXIXXX—-—————
>CON.261
——————— MxCPFCXPxxE----xILYEDELIRILIDSYPANRGHLLVVPRRHVEXWEELXEEEKXALLRGVELAMEXLKEXLxPDGFNVGINLGKAAGQTVPHLHIHVIPRWKGDCxx~~P-RGGV-RKAVLDIEDENLSLK-~~-~~
>CON.262
—————————————— PFLPYExDLVADISDTHVxXLLNKFNVVDHHLLIVTRXFEXQEXXLxxxDFXALXXCLXE~~——--——-—--XDGL-xFYNGGXxXAGASQPHKHLQLVP———————— === == — o m— — —
>CON.263
WAIHG-LxSxxxXNPFLPYExSMVXEAGEXHVCLLNKFPVISPHLLICSKxXFVPQOxSXLSXADFXAWLXGFDX—————————~— PDVF-GFYNCGPVAGASQPHRHMQL V=== === == —m e e e e
>CON.264
————— QERKCFLCxXNLPXEQx-GIPFGxXxYXILVNPFPIFPxHFTIPxxxHVPQOxIxxRFXxDMLDLARXLXD--—-—————=YT—-—IFYN-GPKCGASAPHxHFQAGNKGFMPIEX——D-XX————————————————————————
>CON.265

—-—xx-—-xXXCPFCD-XEXLxxI--IxxXxEGDXxIWLKNKYPTLxXQVIIESxXxDxXGDISTYSXEHXxxXxLxxFALEXWXEMxx SXKYKSVLXYKNXGPxSGGSLRHPHMQIVGLXXXD——~—=——————=—~

>CON.266

-ExxXYSExXCPFCRGNEHxxxxxxIXxXDGQWKSVKNKYPIIDEHVIIDTYRHNGNFYNMSEXEFXNMEFXMYXNRYKXLxxXxXGIxYINIFKNXxLRDAGASLMHPHSQIX-——————————————————

>CON.267

—-HNKKFKEDCPFCxxxQHxTAXKIYDxXQGSXKVVENKYPxVxFHVVIEGRDHSKXFYELSKEHIXEI IKAYIXVSKNIYEXEFIKYVQVFKNNGRXAGASLQHAHSQII-——————————————————

>CON.268

-DEx--—-xXCPFCPGXESXTPPxXRVGXxXxXxWRVFPNKFPIxXDxHVIVESPDHXxXXIXxXLSXXEVXEIIKXYXDRFRXxXKx—-—-—-xxxXVXIFXNQGxXxSGASIxXxHPHSQLVXVP-———-————————————
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>CON.269
xXxIx-xxxXCPFCPEXERXTPxD-—--GTRIVTFPNLYPFADXHVTVITRAHXV--EXFxXRQIxDALXGQI---——-— XSLXXXGYXSINWNYLPSAGASTIXHPHL ———————m—m e e e e e
>CON.270
————————— CPFCXENxXKMTPXKEIAEXGRIVVEPNLFPYSKHNVVVESXQHYVKLEEFTxXLIKDAFXAAQTY IQXVXxXxXKXX YASINWNYLPXSGGSILHPHLHV I ——————— === == —mmmmm—— e — e
>CON.271
--VXMKxGVCPFCXExK-YHXKPIIxXxXHWXVTENXxPGXKHHFLXIxKxHI ELTXXAXXELXXIFxXLxxKxx———--IxXGGxXx IMRFGDxXGATVXHLHAHLIXGXXRXEXX——EXLXXXLGYKXKK———————————————
>CON.272
--VxIxxGXCPFCXE-K-WHxxPILKRxXDWFITRXxXxPNTRxHFLIIGRXHXEXFXELXxXDWxXITXLVRWAIKKFK-—--IRGGGLAMRFGDTDGATVXHLHXxHLIVPNIKTGKA--XTVXFPIG-———————————————————
>CON.273
-—YRMXAGICLFCPxRx-HEKQxVLWETxHWMVTPNEFPGTRLHLLLIPKEHVTDLLDLSxAARADFWEVLXXVRDRYG--—-LTHYGLGVRNGDCRGGTIRHLHVHVLXGXXExXXF-—xPVRMKFSSXPXR-——————————————
>CON.274
—--LEHKSxxCxFC---S-xESxQVVREXEHFXLVKNXFGIVXEHLMLIPKRHIXSLXELXXDEXXEYVDIIxx----YE----xxXGYSIYARAxXxSXTKSVPHXHTHLIRIDGKxXIKx--Lx----YxxxPHI--LxxR-—-—------—
>CON.275
——————— MECPFCEI-DKx---RxIKxxKHCFVIFSNPRLMPGHLLVIPKRHVEKLXELXEXExxDLFNxVIXYQEKITIKxI-AxGCDIRQNYRKQxxLKVDHLHIHLQPRDFEDEL-----YxKx-QxEXELFEXEIxKLLXX~-———
>CON.276
———-LxDHXCPFCNx-Nxx---FxIxXENxxxXxYIIxXxARAPYVEDHLLIIPKRHVIXLxXNL BE IxxLI NxLHXxK--Hxx--VXLxxRxSTGKTIXHLHFHLVPKXXIxXX——————— xxXS—QxDKRKFx I xEXNKLKxLx——
>CON.277

————— XXXXDXFCXxE--EIIXRQLVYEGKHVXILYDYAPIGKLHFIIVPKXHRxXFXELTXDEYVEAXXLSXKLIXHYKEQ-GYSxXYIFHKXxxRXxAGQSVPHWHXHLIFTxXKXELx--VLXGSS-PLXxDDELRRRVXXYRXELXX—
>CON.278
——xxX-xXXXXCPFCNx--xVLEXQKFYEDDLVIGLXTYKPIXPGHCLIIPKRHVERFXELTDXEILRIGQVIKKVNXAAEKVFGTxSYILLOKNGXEVGQSVPHVHFHY IPRKKxx-Lx—-FLXXKK-PLxXxXEEMXEXVXKMKXATIEx -
>CON.279

P-———-xxxxXCAFCxYLxGXRPFTILxRNxxVAVLVTREQRGXPHLLVIPVRHXPTILDLTDXExXXALXXXVRXAAXAIDXAYXRPGIAVWONNGV-xxQATIxHLHFHVAGTLPGGGTD--WGDP---ELxXVXETDXIAXRIXPYXxXxX—
>CON. 280
P----VRDPCDLCEGMAGRExXWxVVDEGEHTLTVINPWQFEVGQCCVITRRHVATLLDLSDPECSAVMXAAKRVAEALVXAYQPLGILTFONNGV-YGQETPHFHFHVVPRQP--GSD--WGIP---PVxAXQLAETVKRIRAHLPx—-
>CON.281
————— XxXXDCTFCDXE----ExXKIXXRTKNFXVWLSIGQIVEGYCLIIPNDHYHCXGALPXXLxXxXEYLXLKEXVRXILXEXYG-XCI--FYEHGNVQPGLCYHAHLHAVPVXXDLxXxXx--XXEDGLFPIKLxXxXDXFXEXGHYLYY—-
>CON.282
—————— XXECXFCKILKxxXXNXILXETDNFIVEFPXTGXFIEGYLLIIPKXHIXXFAELSXEELKELXXIINXXSEIXKKxXYxXxxxXx——-XFEHGxxSGxSIVHAHLHIIPxNT --IxK ExIDxxNDxIxxYxxYLxY—
>CON.283
—————— xXXCVFCDRSQ--FEERLIXEXEXFYITATLGQIxxXGYVLLXPKRHVxXCLGAM E V. LxxEYXxxxxI--IFEHG---GQTIKHAHLHIIPXXXDLXXR--IKXDFXXIXXXXXLXXXYXRXXPYLF-—
>CON.284

—————— XXXCXFCXExXxN--LxDRILYETENWXLVPALGSFIPGYLLIVSKxXHFXSIXXCPEDIFNELEXLLKXVXKLIXxXxXYXxXxXXI-—-XFEHGXKGGCCIDHXHLHILPFDGXIIxXx——-ExXxxSXxXXXFxDIxXxDLxIxNxxYLFYN
>CON. 285
————— XXXXCEFCTELXDXIXXRIMxXXEXFVVMPTIGX IXxXxXXLLVLPKRHYESXAQLXXNXIXELXXLLXXLXNKLXX-FG-xVV--xFEHGxxSXCGVYHAHIHITPVPSXIDxXxXx————-XFLxXXENISxxXTFxLNxxQYLMx—
>CON.286
—————— MxDCQFCXEFAx-xKTRIITEADXWVLLPTIGCLTPGYxLFMPLEHLDAAADVxPADLXQVAAXLEXMRXLIQXRYG-PxI--VAEHGEXGASCCSHxXxHLHLIPVPDPDAIx--AEKVGGPGxXRLXSLADLPAAExXSYLYL-
>CON. 287

>CON.288
——x——XIxXCRFCxxxxxxXXDRPLXESxxXFxAIPSIGXLVEGWXLIVPKRHXLNFxxxxx--RXEFXXFASXVXXXVxxxYG-xVV--xFEHGSXxTGCGVDHAHLHIVPxxXxXDLxxx—-V-XDXDxXxXxXWxxIxxL--xxXxXEYLxx~—
>CON.289
——-x--xXRECTFCCEVExxxxDYVLYESDHFVVMPCIGALTDWYLLIVPKRHTLSVGWLDDAXXADLxXLIPQVTDxXxIRXRxXGXExXL--VFEHGDKGGACxDHTHIHVVPTxxDxxxF--LITMRPCxDWIxXAARHXVERQRPYLxLx
>CON.290
——x——-xxXXDCVLCPPL---LPGGVLAXxDxxFLLMPDLAPLADGHLLLVTRxHXQCAGXFGxXxLWxRALRWRDRVAXLYRxXAYGxDLL--LFEHGQGGGACIDHAHWHLLPGTXxGVRAV--LExXxXGxPPAXxHxALRARFRAGRSYLL--
>CON.291
—————— MxExDFCXELSGAPXSRIIxXTxxXTLIADMSPLVIGHLLLLPxxXxHYLSFAQVLXXHXXEVXXXLXXFXXLYRXTFG-Exx——ILEHGMxSXACITHAHLHXLPIDxDxXxL—-MxxDGLxXxXLXSLXELAXXDSPYFL——
>CON.292
—-x———-xXGDxCxFCQLMENPEQLXLVGETDNFYAWLEXPPRAKGHTxVVPKEHXESVMDLSPSEYXExMxLVREVMEKAXEGLGADGVSVAMNIXEAGGOMMPHAY IQVFPRFEDDENA-—————————————————————————————
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Figure S6. Alignment of cluster consensus sequences of the HIT domain proteins from completely sequenced genomes. The phylogenetic
tree, constructed from the multiple alignment of 15,351 HIT sequences (Figure 6A) was split into subtrees at the average depth of 1.5 from the tree tips,
producing 292 clusters of 4+ sequences. Consensus sequences were derived for each cluster from the corresponding subsets of the alignment (positions,

less than 30% conserved denoted by “x”). Positions corresponding to active site histidine residues are highlighted in yellow. Consensus sequence for

the MccH™™ (CON.109), HinTE® (CON.19), and HinT"™ (CON.21) clades are shown in red font.



