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1 50
------- MASQLQVFSP- - PSVSSSAFCSAKKLKI EPS- GADVSGQSSND
------- MASQLQVFSP- - PSVSSSAFCSAKKLKI EPS- GADVSGQSSND
------- MASQLQVFSP- - PSVSSSAFCSAKKL KVEPS- VWDVSGQSSSD
------- MASQLQVFSP- - SSVSSSAFCSAKKL KVEPS- GADVTGQGSSN
------- MASQLQVFSP- - SSVSSSAFYSAKKLKVEPS- GADVTGQGSSS
MAPVYEGVASHVQVFSP- - HTL QSSAFCSVKKLKI EPSSNVDMIGYGSHS
MAPVYEGVASHVQVFSP- - HTL QSSAFCSVKKL KVEPSSNWDMTGYGSHS
------- MASHVQVFSP- - HTL QSSAFCSVKKL KVEPSSNVDMI GYGTHS
------- MASHLQ FSS- - HGLPL RTFCKVKKPKLEL SPGADMIGYGCHS
------- MASQVL VYPPYVYQT QSSAFCSVKKLKVEPS- - SCVFQERNYP
------- MASQVL VYPPYVYQT QSSAFCSVKKLKVEPS- - GCVFQERTYP
------- MASQVL VYPPYVYQT QSSAFCSVKKLKLEPS- - SCVYHERAYP
------- MASQVL VYPPYVYQTQSSAFCSI KKLKVEPS- - SCLYNKRSYQ

51 100
KYYTHSKTLPATQGQANSSHQ - - VANENI PAYDQGL LLPAPAVEHI WT
KYYTHSKTLPATQGQASSSHQ - - VANENLPAYDQGL LLPAPAVEHI WT
KYYTHSKNLPAAQGQASSSHO - - VANFSVPAYDONL LLPAPSVEHI WT
KYYTHTKNLPVAQGHASSSHQ- - - VAGFSLPAYEPNLLI PAAAAEHI WT
KYYTR- - NLPVAQGHASSSRQ - - VWGFSLPAYEPNLLI PAAAAEHI WT
KVYSQSKNI PLS- QPATTTVSTSLPVPNPSLPYEQTI VFPGSTGHI WTS
KVYSQSKNI PPS- QPASTTVSTSLPI PNPSLPYEQTI | FPGSTGH WTS
KVYSQSKSVQSSQAAAAAAVNASL QL PNPSI PYEQTI | FPASTGHI WTS
GQP- VLSHASLLQSYEQTVI FPTSAGH WTS
RTYVNGRNFGNSHPPTKG- SAFQTKI PENRPRGHNFSLQTSAVWLKNTAG
Q HVNGRNFGNSHPSTKG- SAFQTNI PFTKPRGHSFSLQAGAI VWKDTAG
Q YVNGKNFG- | SPHRVS- TFL QTKNPFDRPRGONVL LQSNAVAL KNI'AG
RTDLNARSI GFAQPSNKNRAPFQTKNT SDKPRHQAAVSKTSPVTLNTNTG

101 150
AADSSG - SAATSTFQSS- QTL THRSNVSL LEPYQKCGLKRKSEEVDS- N
AADSSG - SAATATFQSS- QTL THRSNVSL L EPYQKCGLKRKSEEVES- N
AADSTG - SSATASFONS- QTL THRTNL SLLEPYQKCGLKRKSEEVDS- N
AADSTD- - SGPTTSFONS- Q L THRSNVPL L DPYQKCGLKRKSEEVDS- N
AADSTD- - SGPTTSFQONS- Qf LTHRSNVPL L DPYQKCGLKRKSEEVDS- N
ASSTS- - - - VTGQVLGGP- HNLVRRSTVSLLDTYQKCGLKRKSEEI EN- T
ASSTS- - - - VTGQVL GGP- HNLVRRSTVSLLDTYQKCGLKRKSEEI EN- T
ANSTSGVVAVSGQTL GGP- HNLVRRSTVSLLDTYQKCGLKRKSEEI EN- T
SSNGSS- - AATGQAL GGPQTNLVRRSTVSLLDTYQKCGLKRKCEELEN- N
ATKVI AAQAQQAHVQAPQ- - | GAWRNRL HFL EGPQRCGL KRKSEEL DNHS
ATKVLAAQAQQAGVEAPR: - AVWMRNRL HFL EGPQRCGL KRKSEEL ENHS
ATKALAAQAQQAQL EAPR:- - SGTQGSRADI LEGPQRCGL KRKSEELDNGS
ASGDL AAQAQUDPKEEL T- - VGTPESGSDL L DAHQRCGL KRKSKDFENON

151 200
GSVQ | EEHPPLM.QNRTVWGAAATTTTVTTK- - SSSSSGEGDYQLVQHE
GSVQ | EEHPPLM.QNRTWGAAATTTTVTTK- - SSSSSGEGDYQL VQHE
GSVQ | EEHPPLM_QNRPAVGAAATTTTVTTK- - SSNSSGEGDYQL VQHE
GSVQ | DERPPLM.QNRTVWGAAATTTTVTTK- - SSSSNGEGDYQLVQOHE
GSVQ | DERPPLM.QNRTVWGAAATTTTVTTK- - SSSSSGGGEDYQLVOHE
SSVQ | EEHPPM QNNASGATVATATTSTATSK- NSGSNSEGDYQL VQHE
SSVQ | EEHPPM QNNASGATVATATTSTATSK- NSGSNSEGDYQLVQHE
SSVQ | EEHPPM QNNASGATVATATTSTATSK- NSGSNSEGDYQL VQHE
SSVQ VDEHPPVTQONNASGATAATTSTATSK- - - NSGSNSEGDYQL VQHE
SAMQ VDEL S| LPAM.QTNMGNPVTVVTATTGSKQNCTTGEGDYQLVOHE
GAMQ VDELSI LPAM. QTNMGNPVTVVTATTGSKQNCTSGEGDYQL VOHE
STMQ VDELSI LPAM_QTNVGNPVTVVTTAAT SKQTGTSGDGDYQL VOHE
GTMQ VDELSI LPAM. PNNAANQVTVWATTGTSKQSTASGDGDYQLM_HE
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201 ATP-binding/ 250

| LCSMITNSYEVL EAL CRGTFGQVAKCWKRSTKEI VAI Kl [LKNHPSYARQG
| LCSMITNSYEVL EFL GRGTFGQVAKCVWKRSTKEI VAI Kl [LKNHPSYARQG
| LCSMITNSYEVL EFL GRGTFGQVAKCVWKRSTKEI VAI Kl [LKNHPSYARQG
| LCSMITNSYEVL EFL CRGTFGQVAKCWKRSTKEI VAI Kl [LKNHPSYARQG
| LCSMITNSYEVL EFL CRGTFGQVAKCWKRSTKEI VAI Kl [LKNHPSYARQG
VLCSMTNT YEVL EFL GRGTFGQVVKCWKRGTNEI VAI Kl |[LKNHPSYARQG
VLCSMTNT YEVL EFL GRGTFGQVWKCWKRGTNEI VAI Kl [LKNHPSYARQG
VLCSMTNT YEVL EFL GRGTFGQVWKCWKRGTNEI VAI Kl [LKNHPSYARQG
VLCSMTNT YEVL EFL GRGTFGQVVKCWKRGTNEI VAI Kl [LKNHPSYARQG
VL CSMKNT YEVL DAL CRGTFGQVVKCWKRGTNEI VAI Kl [LKNHPSYARQG
VLCSMKNT YEVL DAL CRGTFGQVVKCWKRGTNEI VAI Kl [LKNHPSYARQG
VLCSVKNT YEVL DAL CRGTFGQVVKCWKRGTNEI VAI Kl [LKNHPSYARQG
VLCSVKNT YEVL DAL GRGTFGOVVKCOWRRGTNEVVAVKI |LKNHPSYARQG

251 300
Q EVSI LSRLSSENADEYNFVRSYECFQHKNHTCL VFEM.EQNL YDFLKQ
Q EVSI LSRLSSENADEYNFVRSYECFQHKNHTCL VFEM_EQNL YDFLKQ
Q EVSI LSRLSSENADEYNFVRSYECFQHKNHTCL VFEM_EQNL YDFLKQ
Q EVSI LSRLSSENADEYNFVRSYECFQHKNHTCL VFEM.EQNL YDFLKQ
Q EVSI LSRLSSENADEYNFVRSYECFQHKNHTCL VFEM.GQNL YDFLKQ
Q EVSI LARL STESADDYNFVRAYECFQHKNHTCL VFEM_EQNL YDFLKQ
Q EVSI LARL STESADDYNFVRAYECFQHKNHTCL VFEM_EQNL YDFLKQ
Q EVSI LARL STESADDYNFVRAYECFQHKNHTCL VFEM_EQNL YDFLKQ
Q EVSI LARL STESADDYNFVRAYECFQHKNHTCL VFEM_EQNL YDFLKQ
Q EVSI LARL STENADEYNFVRAYECFQHRNHTCL VFEM_EQNL YDFLKQ
Q EVSI LARL STENADEYNFVRAYECFQHRNHTCL VFEM_EQNL YDFLKQ
Q EVSI LARL STENADEFNFVRAYECFQHRNHTCL VFEM_EQNL YDFLKQ
Q EM3 LARL SNENADEFNFVRAYECFQHRNHTCL VFEM_EQNL YDFLKQ

301 350
NKFSPLPLKYI RPI LQQVATALMKLKSLGL I HADLKPENI MLVDPVRQPY
NKFSPLPLKYI RPI LQQVATALMKLKSLG | HADLKPENI MLVDPVRQPY
NKFSPLPLKYI RPI LQQVATALMKLKSLGLI HADLKPENI MLVDPARQPY
NKFSPLPLKYI RPI LQQVATALMKLKSLGL I HADLKPENI MLVDPVRQPY
NKFSPLPLKYI RPI LQQVATALMKLKSLGLI HADLKPENI M_L DPVRQPY
NKFSPLPLKYI RPVLQQVATALMKLKSLG. | HADLKPENI MLVDPSRQPY
NKFSPLPLKY!I RPVLQQVATALMKLKSLGL | HADLKPENI MLVDPSRQPY
NKFSPLPLKYI RPI LQQVATALMKLKSLGL|I HADLKPENI MLVDPSRQPY
NKFSPLPLKYI RPVLQQVGTALMKLKSLG. | HADLKPENI MLVDPSRQPY
NKFSPLPLKVI RPI LQQVATALKKLKSLGL.I HADLKPENI MLVDPVRQPY
NKFSPLPLKVI RPVLQQVATALKKLKSLGL|I HADLKPENI MLVDPVRQPY
NKFSPLQLKVI RPI LQQVATALKKLKSLG. | HADLKPENI MLVDPVRQPY
NKFSPLPLKVI RAI LQQVATALKKLKSLGL.I HADLKPENI MLVDPVRQPY

351 400
RVKVI DFGSASHVSKAVCSTYLQSRYYRAPEI | LGLPFCEAI DMASL GCV
RVKVI DFGSASHVSKAVCSTYLQSRYYRAPEI | LGLPFCEAI DMASL GCV
RVKVI DFGSASHVSKAVCSTYLQSRYYRAPEI | LGLPFCEAI DMABL GCV
RVKVI DFGSASHVSKAVCSTYLQSRYYRAPEI | LGLPFCEAI DMASL GCV
RVKVI DFGSASHVSKAVCST YL QSRYYRAPEI | LGLPFCEAI DMASL GCV
RVKVI DFGSASHVSKAVCSTYLQSRYYRAPEI | LGLPFCEAI DMABL GCV
RVKVI DFGSASHVSKAVCSTYLQSRYYRAPEI | LGLPFCEAI DMASL GCV
RVKVI DFGSASHVSKAVCSTYLQSRYYRAPEI | LGLPFCEAI DMASL GCV
RVKVI DFGSASHVSKAVCSTYLQSRYYRAPEI | LGLPFCEAI DMABL GCV
RVKVI DFGSASHVSKTVCSTYLQSRYYRAPEI | LGLPFCEAI DMASL GCV
RVKVI DFGSASHVSKTVCSTYLQSRYYRAPEI | LGLPFCEAI DMASL GCV
RVKVI DFGSASHVSKTI CSTYLQSRYYRAPEI | LGLPFCEAI DMABL GCV
RVKVI DFGSASYVSKTVCSTYLQSRYYRAPEVI LGLPFCEAI DMASL GCV



HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

401 450
| AELFLGWPLYPGASEYDQ RY! SQTQGLPAEYLLSAGTKTTRFFNRDPN
| AELFLGAPLYPGASEYDQ RY! SQTQGLPAEYL L SAGTKTTRFFNRDPN
| AELFLGAPLYPGASEYDQ RYI SQTQGLPAEYL L SAGTKTSRFFNRDPN
| AELFLGWPLYPGASEYDQ RYI SQTQGLPAEYLL SAGTKTSRFFNRDPD
| AELFLGWPLYPGASEYDQ RYl SQTQGLPAEYL L SAGTKTSRFFNRDPD
| AELFLGWPL YPGASEYDQ RYI SQTQGLPAEYLLSAGTKTTRFFNRDTD
| AELFLGAPLYPGASEYDQ RYl SQTQGLPAEYLLSAGTKTTRFFNRDTD
| AELFLGWPLYPGASEYDQ RYl SQTQGLPAEYLLSAGTKTTRFFNRDTD
| AELFLGWPLYPGASEYDQ RYI SQTQGLPAEYL L SSGTKTTRFFNRDGD
| AELFLGAPLYPGALEYDQ RYl SQTQGLPGEQLLNVGTKSTRFFCKETD
| AELFLGWPLYPGALEHDQ RYl SOTQGLPGEQLLNVGTKSTRFFCRETD
| AELFLGAPLYPGALEYDQ RYI SQTQG.PGEQLL SMGTKTARFFCRETD
| AELFLGAPLYPGAQEYDQ RYI SQTQGLPGDSLI NAGTKTSRFFCREPD

451 500
LGYPLWRLKTPEEHELETG KSKEARKY! FNCL DDVAQVNVSTDLEGTDM
LGYPLVWRLKTPEEHELETGA KSKEARKY! FNCL DDVAQVNVSTDLEGTDM
LGYPLVWRLKTPEEHELETGE KSKEARKY! FNCL DDVAQVNVSTDLEGTDM
LGYPLVWRLKAPDEHEMETG KSKEARKY! FNCL DDVAQVNVSTDLEGTDM
LGYPLWRLKAPDEHEVETG KSKEARKY! FNCL DDVAQVNVSTDLEGTDM
SPYPLWRLKTPDDHEAETG KSKEARKY! FNCLDDVAQVNMI TDLEGSDM
SPYPLWRLKTPDDHEAETA KSKEARKY! FNCL DDVAQVNMI TDLEGSDM
SPYPLVWRLKTPDDHEAETAE KSKEARKY! FNCL DDVAQVNMI TDLEGSDM
SPYPLWRLKTPEDHENETA KSKEARKY! FNCL DDVAQVNVASDL EGSDM
VBHSGWRLKTLEEHEAET GVKSKEARKYI FNSL DDVAHVNT VIVDL EGSDL
VBHSGWRLKTLEEHEAETGVKSKEARKYI FNSLDDI VHVNTVIVDL EGCDL
APYSSWRLKTLEEHEAETGWKSKEARKY! FNSLDDI VHVNWNVDL EGSDL
APYPSVRLKTLEEHEAETG KSKETRKYI FNNLDEI VHVNMVWDL DGSDL

501 550
LAEKADRREY! DLLKKML.TI DADKRI TPLKTLNHQFVTNVTHLL DFPHSNH
LAEKADRREY! DLLKKM.TI DADKRI TPLKTLNHQFVTNVSHLL DFPHSSH
LAEKADRREY! DLLKKM_TI DADKRI TPLKTLNHPFVTNTHL L DFPHSNH
LAEKADRREY! DLLKKM_TI DADKRI TPLKTLNHPFVTNTHLL DFPHSNH
LAEKADRREY! DLLKKMLTI DADKRI TPLKTLNHPFVTNVTHLL DFPHSNH
LVEKADRREFI DLLKKM_TI DADKRI TPl ETLNHPFVTNTHLLDFPHSTH
LVEKADRREF| DLLKKM_TI DADKRVTPI ETLNHPFVTNTHL L DFPHSAH
LVEKADRREFI DLLKKM.TI DADKRI TPl ETLNHPFVTNVTHLLDFPHSTH
LVEKADRREF| DLLKKM_TI DADKRI TPI ETLNHPFVTNTHL L DFPHSSH
LAEKADRREFVSLLKKM_L| DADLRI TPAETLNHPFVNVKHL L DFPHSNH
LAEKADRREFVNLLKKM_LI DADLRI TPl ETLNHPFVNVKHL L DFPHSNH
LAEKADRREFVSLLKKM_L| DADLRI TPAETLNHSFVTVKHLLDFPHSNQ
MAEKADRREFVALLKKM-M DADKRI SPADTLSQSFI TIVKHL L DFPHSNH

551 Homeodomain-Interacting Domain 630
VKSCFQNVEI CKRRVHWYDTVSQ KSPFTTHVAPNTSTNL TVSFS
VKSCFONVEI CKRRVHMYDTVSQ KSPFTTHVAPNTSTNL TVSFS
VKSCFONVEI CKRRVNMYDTVNQ KSPFTTHVAPNTSTNL TVSFN

VKSCFQNMVEI CKRRVNMYDTVNHSKTPFEI THVAPSTSTNLTMIES
VKSCFHI MDI CKSHL NSCDTNNHNKTSLLRPVASSSTATLTANFT- Kl
VKSCFHI MDI CKSPS- SCETNNHSKVSL L RPVASNGTAAL AANFT-
VKSCFHI MDVCKCRSNL YDL SNRNKT SL MRPVASGSAANL TASET- Kl
VKSCFY! MDVCKARPNVGDTANHNKTSI VRPI TSTNI GSMBAGET- Kl
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(731)
(730)
(702)
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(705)
(707)
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601 650

VHNQASVLASSSTAAAATL SLANSDVSL LNYQSAL YPSSAAPVPGVAQQG
VHNQASVL ASSSTAAAATL SLANSDVSL L NYQSAL YPSSAAPVPGVAQQG
VHNQASVLASN- STAAATL SLANSDVSL LNYQSAL YPSSAAPVAGVAQQS
VHNQASVLASS- STAAATL SLANSDVSL LNYQSAL YPPAAGPVTGVTQQS
VHNQASVLASS- STAAATL SLANSDVSL LNYQSAL YPPAAGPVTGVTQQS
WVHN- = = = QPSAASMAAVACRS
VHNQAP- - - - T- - TSSATLSLANPEVSI LNYQSAL YQPSAASMAAVAPRS
VHNQTTNLAPT- - SSSATI SLANPEVSI LNYQSAL YQPSAASMAAVAQRS

MHS- - - c s e e QPTAASNVAAVAQRT
BRI - - --- - - - eieaaaaa ALTTSAHSVVHHG
BRI - - ------- e e e iaaaaaa ALTTSAHSVVHHG
BRI - - - ------ e eeeeaeaa ALTASAHSVLHQG
1 e ALTTSGHSVI HHG
651 700

VSLQPGTTQ CTQTDPFQQTFT VCPPAFQTG LQAT TKHSGFPVRVDNAV
VSLQPGTTQ CTQTDPFQQTFI VCPPAFQTG- L QATTKHSGFPVRVDNAV
VSLQPGTTQ CTQTDPFQQTFI VCPPAFQTG- LQATTKHSGFPVRVENAY
VSLQPGTTQLCTQTDPFQQTFI VCPPAFQAAGL QATTKHSGFPVRVDNSV
VSLQPGTTQLCTQTDPFQQTFI VCPPAFQAAGL QATTKHSGFPVRVDNSV
MPLQTGTAQ CARPDPFQQAL | VCPPGFQGL - QASPSKHAGYSVRVENAV
MPLQTGTAQ CARPDPFQQAL | VCPPGFQGL - QASPSKHAGYSVRVENAV
MPLQTGTAQ CARPDPFQQAL | VCPPGFQGL - QASPSKHAGYSVRVENAV
MPLQTGTAQLCARPDPFQQAL | VCPPAFQGL - QTSPSKHGGYSVRVENTV
| PLQAGTAQFGCG- DAFQQTLI | CPPAI QG - PATHGKPTSYSI RVDNTV
| PLQAGTAQFGCG- DAFHQTLI | CPPAI QG - PAAHGKPTSYSI RVDNTV
| PLQAGTAQFGCS- DI FQQTLI | CPPTLQG - TTNHSKPTSFSLRVDNAV
| PLQAGSAPFGON- DAFQQTLI LCPPAI QGMV PPNHGKPTSYSVRVDNAL

701 750

Pl VPQAPAAQPL QI QSGVL TQGSCTPLMVATLHPQVATT TPQYAVPFTLS
Pl VPQAPAAQPLQ QSGVL TQGSCTPLMVATLHPQVATI TPQYAVPFTLS
Pl VPQAPAAQPLQl QSGVL TQGSCTPLMVATLHPQVATI TPQYAVPFTLN

Pl VPQAPAAQPLQ QSGVLTQ -~ - = = === = = m = mmmm o mmmm o me o -
Pl VPQAPAAQPPQl QSGVLTQ - - = - = - == = === = mmm o mmm e e e o o
Pl VTQAPGAQPLQ QPGLLAQ - < == == == === == mmm o e e mme oo
Pl VTQAPGAQPLQl QPGLLAQ -~ = = = = == = = m == mmm e mee e e o
Pl VTQAPGAQPLQ QPGLLAQ - - - - = === === == mmmmmm e e -
PLVTQTAGAQALQ QPGLLTQ - - - - - === = w = - mmm e mem o me oo
PLVTQAPAVQPLQ RPGVLS- - - - = - = = == = === mm e mem e mme oo
PLVTQAPAVQPLQ RPGVLSQ - - - - - === = === = === o mmm o e m -
PLVTQAHAI QPLQI RAGI LS-- - - == === == s e o mmm e ee e
PLVTQAPAI QPLQI RAGVLT- - - < = - - < == = w = o ew e e e oo o

751 800

CAAGRPAL VEQT AAVL QAWPGGTQQI LLPSTWROL PGVAL HNSVQPTAM
CAAGRPAL VEQTAAVL QAWPGGTQQ! LLPSAWQOL PGVAL HNSVQPAAVI
CAAGRPALVEQTAAVL QAWPGGTQQI L LPSTWROL PGVAL HNSVQPAAVI
................. AWPGGTQQ LLPSTWQQL PGVALHNSVQPTAM
................. AWPGGTQQ LLPSTWQQL PGVAL HNSVOQPSAM
................ QAWPSGTQQ LL PPAVWOOL TGVATHTSVQHATVI
................ QAWPGCAQQ LLPPAWQQL TGVATHT SVQHAAVI
................ QAWPSGTQQ LLPPAVQQL TGVATHTSVQHAT VI
................ QAWPSGTQQ LL PPAVWQQL AGVAAHTSVQHAT VI
................ QIMWSGRTQOVLVP- AWMQQVTPLAPATTTLTSESV
................ QMSGRTQOMLI P- AWOQVTPMAPAAATL TSEGM
QTWBNHTQQ LVP- AWQQVAPVAAPATSL ASDPV
................ QAWBNGT QP! LVP- AMQOMTTI APTASSLASDTM
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gy Homeodomain-Interacting Domain 850

PEAMGSGQQL ADVR- NAHSHGNQYSTI MOQPSLLTNHVTLATAQPLNVGY
PEAMGSSQQOL ADVR- NAHSHGNQYSTI MOOPSLL TNHVTLATAQPLNVGY
PETI GSSQQLADVR- NAHSHGNQYSTLMOQPSLL TNHVTLATAQPLNVGV
PETI GNNQQL TDVR- NAHSHGNQYSTL MOQPSL LANHVTLAAAQPLNVGY
PETI GNNQQL TDVWBRNAHSHGNQYSTL MOQPSL LANHVTLAAAQPLNVGV
PETMAGTQQL ADVR- NTHAHGSHYNPI MOQPAL L TGHVTL PAAQPLNVGY
PETMAGTQQLADVR- NTHAHGSHYNPI MOQPAL L TGHVTL PAAQPLNVGY
PESMAGTQPLADVR- NTHAHGSHYNPI MQQPAL LASHVTL PAAQPVNVGY
PDGVAGTQQL ADVR- NTHAHGTHYNPI MOQPAL L TGHVTL PSAQPLNVGY
AGSH- - - - RLGDWG KM SCSNHYNSVIVPQP- LLTNQ TLSAPQPVSVG

AGSQ - - - RLGDWG KM PHSNHYNSVIVPPP- LLTNQ TLSAPQPI SVG

(856)
(856)
( 855)
(811)
(810)
(789)
(816)
(818)
(776)
(800)
(779)
(778)
(780)

AGPQ- - - - RLADWG KM TQGTHYNSVIVPQP- LLTHQ TFSAPQPI SVA
AGPQ - - - RLADWG KVI PHGNHYNSM | QP- | | TNQVITLSAPQPI SLA
851 Dsh-Interacting Region—» 900
AHVWRQQQSSSL PSKKNKQS- - - - - - - - - === m oo oo oo - - APV- SSK-
AHVWRQQOSSSLPSKKNKQS- - - - - - === == === mmmm oo - APV- SSK-
AHVWRQQOSSNVPAKKNKQP- - - - - = === == c e e e e oo - APSTAN- -
AHVWROOONSNTSTKKNKQO- - - - - = = - - - === - === - o - - - ASQSSSK-
AHVVRQOPTSTTSSRKSKQH- - - - - - === == - oo oo oo - QSSVRNVS
AHVVROPPAAATSTRKSKQH- - - - - - - - - - - oo oo oo o - QSAPRNAS
AHVMVRQOPTSSSSSSR- KKH- - - = = - - === - cm e e e oo - HSLARNI S
AHVWWPOPAT TKKNKQCQNRG L VKL VEWEPGREEI NAFSWSNSLQNTNI
AHVVMWPOPAT TKKNKLCONR- - - - - - = == === = — - oo oo - S- NSLQNTNI
AHVWWPOPAATKRNKLCQNR- - - = = = == === - o e oo o - - S- NALQNTNI
AHVVWPOPAANKRNKLCQNR- - - = == - === = - oo oo - - | - NAI QDI W
901 950
------ SSLDVLPSQVYSLVGSSPLRTTSS- - --------------[YNSL
------ SSLEVLPSQVYSLVGSSPLRTTSS- - --------------[YNSL
------ STLETVPTQVYSL| GSSPLRSTSSS- - - - - - - - - - - - - - - [SNVL
- - - - ALSSLDVI PSQVYSLVGSSPLQASSS- - - - - - - - == - - - - - - YNPL

- -~ ALSCLDI | PSQVYSLVGSSPLQASSS- - < < - << <= << <= - - - YNPL
)

TCEVTSSQAI SSPORSKRVKENTPPRCAMVHSSPACST SVTCOANCDVASS
TYEVSSSQSI SSPORSKRVKENTPPRCAMVHNSPACSTAVT CGWCDVATS
AYEVTSSQSVNSPOQRSKRVKENTPPRCAVPONT TACVPSI TCGAEDSAVG
PHSAFI SPKI | NGKDVEEVSCI ET ECEAR- - NCCETSI RQDSDS
PHSAF| SPKI | SGKEVEEVSCVDTQDNHTSEGEAR- - TCREASVR(QDSS-
QNSALI SPKI I NLKAVKRI SCI EAQDNHNSDGQES- - NCCEASVRLIEPDS
HNPVVASPKI VSSENTRAEESSAL PQDNHEEKEE- - - EQSSSNNTQGPAP

951 1000

VPVQDQHQP! | | PDTPSPPVSVI TI RSDTDEEEDN- - - - - KYKPSSSGLK
VPVQDQHQP! | | PDTPSPPVSVI Tl RSDTDEEEDN- - - - - KYKPNSSSLK
VPVQEQHQP! VI PDTPSPPVSVI TI RSDTDEEEDS- - - - - KYKPASLGVK
LPL | VI PDTPSPPVSVI TI RSDTDEEEDS- - - - - KYKPTNSGVK

' LPLQEQRQPI VI PDTPSPPVSVI TI RSDTDEEEDS- - - - - KYKPTNSGVE |
I'TRERQRQIT VI PDIPSPITVSVI |1 SSDIDEEEEW - - - - KHAP T ST VSK

TTRERQRQTI VI PDTPSPTVSVI Tl SSDTDEEEEQ- - - - - KHAPTSTVSK
TTRERQRQP!I | | PDTPSPAVSVI Tl SSDTDEEEEQ- - - - - KHAPTSTLSK
GSHNRQRQTI VI PDTPSPAVSVI Tl SSDTDEEEEQ- - - - - KHVAPSLP- K
SVSDKQRQTI | | ADSPSPAVSVI Tl SSDTDEEETSQRHSL RECKGSL DCE
- VSDKQRQTI | | ADSPSPAVSVI Tl SSDSDDEETSPRPSL RECKGSL DCE
SLSNKQRQAI FI AGSPSPAVSVI Tl SSDTDEDDL GQTRSL RECKGSL DCE
DTSI QQQQAI VI GDSPSPTVSVI Tl NSDTDEDDPAQTL SLRECKRSLDCD



HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

1001
(929) | PRSNVI SYVTVNDSPDSDSSL SSPYSTDTLSAL RGNSGSVL EGPERVVAL
(929) | ARSNVI SYVTVNDSPDSDSSL SSPHPTDTL SALRGNSGTL L EGPGRPAAD
(929) | QRSNVI SYVTVNDSPDSDSSLNSPYATDPLSSLR- STGGAL EL PSRGAAD
(886) | LRSNVI SYVTVNDSPDSDSSVSSPYLADRHTSVNGVTGVFDVENSRTAHS
(885) | LRSNVI SYVTVNDSPDSDSSASSPCL ADHHSSVNAVTGVFDI SNHRAAHS|
(884) TQRKNVI SCVTVHDSPYSDSSSNT SPYSVQURAGHNNANAFDTKGSLENHC
(911) | QRKNVI SCVTVHDSPYSDSSSNTSPYSVQORTGHNGTNTLDTKGGLENHC
(913) | QRKNVI SCVTVHDSPYSDSSSNNSPYAVQHRAGONNGNTYDTKGVPETHC
(870) | QRRNVI SCVTVHDSPI SDSSSNTSPYAASGHRRGNNTSAAESKCQTGNPC
(898) | ACQSTLNI DRMCSL SSPDSTL STSSSCQSSPSPCKRPNSMSDEEQESSCD
(875) | ACQSTLNI DRMCSL SSPDSTL STSSSGCQSSPSPCKRPNSMSDDEQESGCE
(876) | ACQNTLNI DRVCSLSSQDSTL STSSSGQSSPSPCKRSNSMSDDEQESGCD,
(877) | TCQSALN- - - VCSLSSPDSTL STSSSCQSSPSPCKRRNSI SDDEPESGCD

1051 1100
(979) GE------------------“--------- GTRTI | VPPLKTQLGDCTVA
(979) A---mmmmmm o GTRTI | VPPLKTQLGDCTVA
(978) SS---------mmme e NSRTI | VPPLKTQLNDCI VA
(936) @SL-----------"-"----“--"--------- NSRTI | VPPLKSQWNDCPLD
(935) |@BS-------------------- - NSRTI | VPPLKSQ NDCSLN |
(934) TG - =====------ NPRTI T VPPLKTUASEVLVE
(961) TG -----------cmmmmmmmm oo - - - NPRTI | VPPLKTQASEVLVE
(963) SG------------mmmm oo NPRTI | VPPLKTQASEVLVE
(920) PA---------mme oo NPRTI | VPPLKTQPSEGRLE

(948) TVDGSPTSDSSGHDSPFAESTFVEDTHENTELVSSADTETKPAVCSVWWP
(925) TVDGSPTSDSSGHDSPFAENSFVEDAHQNTEL GTCAGPEAKPAVGTAVEP
(926) TVDGSPTSDSSGHDSPFVEDGFVANTNKNKEARASVNSETKSAVCTVWWP
(924) TVNGSPSSDSSGHDSPFKN- SFVRDSNQNTESRT PEKTDSKPAVCTVWWP

1101 1150
(1001) TQASGLLS- - - - NKTKPVASVS- GRSSGCCl TPTGYRAQRGGT SAAQPLN
(1001) TQASGLLS- - - - SKTKPVASVS- GQSSGCCl TPTGYRAQRGGASAVQPLN
(1000) TQASG LSN- - TSKTKPVASVS- GQSSGCCl TPTGYRPHRVVANGVQPLN
(959) TQLTGVLSG - AAKI TKSCTATNGOSSS- Cl TQTGCRSHR- MLNGVQPLN
(958) [ TQLTGVLSS- - AAKI NKTCTATNGQSSSSCI TQTGQRSHR- MLNGVQPLN
(956) -
(983) CDSLGPAI S- ASHHSSSFKSKSSSTVTSTSGHSSGSSSGAI AYRQORPGP
(985) CDSLAPGTVTTSHHSSSYKSKSSSTVTSTSGHSSGSSSGAVAYRQORPGA
(942) CERKQPDT- - - TSHHMYK- - AKL L SSVASASHSSASSAGTAYRHSRAPGH
(998) PVELENGLNADEHVAN- TDSI CQPLI KGRSAPGRLNQPSAVGTRQUKLTS
(975) PVGRESGLSVGEHVAN- TDSTCQPL RKGQPAPGKL HQPPAL GARQUKPAA
(976) PNMBLENRLRLDEQWNTEDATOQPL KNGRSVL GRKTQSSAVGNRQOKLAS
(973) PI Rl EN- RQFNSHRVSNKDTVCYPVI KGRSAPGRI NHPNSL GSRQOKLAS

1151 1200
(1046) LSQNQRSSAAPTSQERSSNPAPRR- - - - QQAFVAPLS- - - - QAPYTFQHG
(1046) LSQNQUSSSASTSQERSSNPAPRR:- - - - QQAFVAPLS- - - - QAPYAFQHG
(1047) LSQNQQITVLAS- QERSGNAVPRR- - - - QQAYVAPL TSTI'SQAPYTFQHS
(1005) LSON- QQSAMMGTQERSMNPGSRR: - - - QQAYVAPLP- SI SQAPFTFQHS
(1005) [LSQV QBALVGI'QERSNNPGSRR- . QQAYVAPl P-SI SQAPFTFQ—|N
(1004) PTIVE
(1032) HFQQQQPLNLSQAQQ—WAADRT@- - HRRQQAYl TPTMAQAPYTFPHN
(1035) HFQQOQPLNLSQAQQOHI TTDRTGS- - - - HRRQQAYI TPTI AQAPYSFPHN
(987) SFQQQ PLNLSQVSQHI STERTGS- - - - HRRQHAYI APTLAQAPYSFPHS
(1047) AFQQQOH LNFSQVQHFGSGHQEWNGNFGHRRQQAYI PTSVTSNPFTLSHG
(1024) AFPQOH LNLSQVOHFGTGHOEWNGNFGHRRQQAY] PTSVTSNPFTL SHG

(1026) AFHQOH LNFSQVQHFGSAPQEWNGNYAHRRQQAY] PASVASHAFSL PQG
(1022) AFQHQPPLNYSKVOHFGSGHOEWNGNY GHVRQQAYMOPTVASHPFTL QHG




HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

HI PK1_Hs
HI PK1_Mm
HI PK1_Gg
HI PK1_Xt
HI PK1_XI
HI PK2_Hs
HI PK2_Mm
HI PK2_Gg
HI PK2_Xt
HI PK3_Hs
HI PK3_Mm
HI PK3_Gg
HI PK3_Xt

(1088)
(1088)
(1092)
( 1049)
(1049)
( 1050)
(1078)
(1081)
(1032)
(1096)
(1073)
(1075)
(1072)

(1134)
(1134)
(1135)
(1097)
(1098)
(1095)
(1120)
(1125)
(1073)
(1138)
(1115)
(1117)
(1114)

(1180)
(1180)
(1180)
(1142)
(1143)
(1141)
(1166)
(1171)
(1112)
(1188)
(1165)
(1167)
(1164)

1201 1250
SPLHSTGHPHLAPAPAHL P- - - - SQAHL YTYAAPTSAAALGSTSS| AHLF
SPLHSTGHPHLAPAPAHL P- - - - SQPHLYTYAAPTSAAALGSTSS| AHLF
SPVHP- - HLAAATANAHLS- - - - SQPHWTYAP- TTAATLGSTTSI AHLF
SPLHSTVHPHLAAAATATS- HL TSQPHMYTYAP- TTAASLGSTTSI AHLF

SPLHSTVHPHLAAAAASATSHL TSQPHWYTYAP- TTAASLGSTTSI AHLF
SPSHGTVHPHLAAAA- - - HLP- - TQPHLYTYTA- - - PTALGSTGIVAHLV
SPSHGTVHPHLAAAAAA- HLP- - TQPHLYTYTT- - - PAALGSTGTVAHLV
SPSHGAVHPHLAAAH- - - LP- - - SQPHLYTYTA- - - PAALGSSGTVAHLV
SPNHTAVHAHLAGNTHLGG: - - - - QPTLLPYPS- - - SATLSSAAPVAHL L
SPNHTAVHAHLDGSTHLGG: - - - - QPTLLPYPS- - - SASL SSAAPVAHL L
SPNPTTVHAHLSGSTHLGG - - - - QPAI LPYPS- - - SAPLSTAAPVAHL L
SPTHSALHAHLAGSTHI GG- - - - - QPAI LSYPP- - - SASLSSAAPVAHLL

51Nsh- Interactmg Re 1300
SPQGSSR- - - - VHQ\/PVSVGPSL L TSASVAPAQYCQHQF

SPQGSSR- - - - HAAAYTTHPSTLVHQ\/PVSVGPSL L TSASVAPAQY QHQF

SPQGSS- - - - - RHTQYAAHPSTL VHOVPVSVGPSL L TSANVPPAQYOHOF
SPQGSS- - - - - RHTTFATHPSTLVHQVPVSVGPSL L TSANVASAQYPHQOF
SPQGSS- - - - - TFSTHPSTL VHOVPVSVGPSL L TSANVASAQYPHQF

QHTAYPASI VHQVPVSMGPRVL PSPTI HPSQYPAQE
ASQGSAR- - - - HTVOHTAYPASI VHOVPVSMEPRVLPSPTI HPSQYPAGQF
ASQGSAR- - - - HAVQHTTYPASI VHOVPVSMEPRVLPSPTI HPSQYQAQF
ASQG - --------- SARHAAYPAS| VPVSMAQRL L PSPSL HPSQYQAQE
ASPCTSRPM_QHPTYNI SHPSG VHQVPVGLNPRLLPSPTI HQTQYKPI F
ASPCTSRPM_LQHPTYNI SHPSG VHOVPVG NPRLLPSPTI HQTQYKPI F
ASPCTSRPLLQHPTYNI SHPSG VHOVPVG NPRLLPSPTI HQTQYKPI F
ASPCTSRPI LQHPTYSLSHPSG VHQVAVG NPRLLPSPTI HQTQRKPI F

1301 1331
ATQSYI GSSRGSTI YTGYPLSPTKI SQYSYL
ATQSYI GSSRGSTI YTGYPLSPTKI SQYSYL
APQSYI GASRGSAI YTGYPLSPTKI NQYSYL
AAQSYI GASRGSAI YTGYPLSPTNI NQYSYL
ATPSY| GASRGSAI YTGYPLSPTNI NQYSYL
AHQTYIl SASPASTVYTGYPL SPAKVNQYPYI

AHQTYI SASPASTVYTGYPL SPAKVNQYPYI

AHQTYIl SASPASTVYTGYPLSPTKVNQYPYI

AHQTYI PASPTSTVYTGYPL TPPKVNQYPYI

PPHSYI AASP- - - AYTGFPLSPTKL SQYPYM
PPHSY| AASP- - - AYTG-PLSPTKVSQYPYM
PPHSY| AASP- - - AYTG-PL SPTKL SQYPFM
PSHSYI TASP- - - AYAGFPMBPTKLSQYPYM



	Fig. S1

