Supplementary Figure 1. Sequence alignment of TbpAs.
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KINDESASNDINRINT VS T[OID Y TGN RIMLESNP LId Y[ES[Q]SWLF RP Gl:#MNMRHYNGEWLENTOQQTFDTRDMT Vi3
KIDERASSNDINRIG]T VS TIND Y TGN RIFLENSIP L YIHSINSWLF RP G ANINRH YN G[EMLEBETQQOTFDTRDMT V)3
KISDVAAERSDINRIGITVS TIND Y TGIINRIFLAISIP LE YINSINSWLEF RP GIaSaNINR HYIG[EBR LEINTQQTFD TRDMT V)3
KISDNYAERSDINRIGITVS TIND Y TGN RIZLENSIP LE YHSINSWLEF RP GIaSaNINR HYIGEBLEBTQOTFD TRDMT V)3
KISDNYAYEISDIHRIGITVS TIND Y TGN RIZLENSIP L YIRSINSWLF RP GIaSaNIMR HYGEBLEINTQQTFD TRDMT V)i
KISDNYAYEISDIHRIGITVS TIND Y TGN RIFLENSIP LE YINSINSWLF RP GIaSRNINR HYMGEMLEBTQOQTFDTRDMTVH]
KIDNAYEINDINRIGIT VS TIRD Y TGN RIZLEWSIP LE YINSINSWLF RP G BANINRH YN G[EMLENTOQQTFDTRDMT V)3
KIDNAYEINDINRIGIT VS TIRD Y TGN RIFLENSIP L YIHSINSWLF RP G ANINRH YN G[EMLEBETQQOTFDTRDMT Vg
KISDVAAERSDINRIGITVS TIND Y TGIEINRIFLENSIP L YINSINSWLEF RP GIaSaNINR H Y G[EBILEBI TOQOQTFD TRDMT V)3
KISDERAERSDINRIGITVS TIND Y TGIINRIFLENSIP LE YIHSINSWLEF RP GIaSaNINR HYIGEBLEBTQOTFD TRDMT V)4
KISDNYAYEISDIHRIGITVS TIND Y TGN RIZLENSIP LE YIHSINSWLF RP GIaSaNIMR HYMGEBLEBTOQQOTFD TRDMT V)4
KISDNAYEISDIHRIGITVS TIND Y TGN RIFLENSIP LE YISINSWLF RP GIaSRiNIMR HYMGEBLEBTOQQTFD TRDMT V)i
KIDNAYEINDINRIGIT VS TIND Y TGN RIZLEWSIP LE YINSINSWLEF RP G BANINRH YN G[EMLEEBETOQQTFDTRDMT V)3
KIDNAAEINDINRIGT VS TIRD Y TGN RIFLIISIP L YIHSINSWLF RP G ANINRH YN G[EMLEEBETQQOTFDTRDMT V)3
KISDVAAERSDINRIGITVS TIND Y TGIINRIFLENSIP L YINSINSWLEF RP GIaSaNINR HYIG[EBILEBI TOQQOQTFD TRDMT V)3
KISDNYAYEINDINRIGITVS TIND Y TGIINRIFLENSIP LE YIHSINSWLF RP GIaSaNINR HYIGEB LEINTQQOTFD TRDMT V|4
KISDYFNEIADIHRGITVS TIND Y TGIINRIFLENSIP LE YIRSINSWLF RP GIaSaNIMR HYIGEBLEINTQQTFD TRDMT V)4
KISDAYANEIADIHRIGITVS TIND Y TGN RIFLENSIP LE YIHSINSWLF RP GIaSRiNIMR HYGEBLEINTQQTFD TRDMT V)i
KIDNYANENDINRGIT VS TIRD Y TGN RIZLEWSIP LE YINSINSWLF RP G BANINRH YN G[EMLENTOQQOTFDTRDMT V)3
KIDNAAEINDINRIGT VS TIRD Y TGN RIFLENSIP L YIHSINSWLF RP G ANINRH YN G[EMLENTQQOTFDTRDMT V)3
KISDVAAERSDINRIGITVS TIND Y TGIINRIFLENSIP L YINSINSWLEF RP GIaSaNINR H Y I G[EBI LEINTQQTFD TRDMT V)3
KISDNYAYEISDINRIGITVS TIND Y TGIEINRIZLENSIP L YIRSINSWLF RP GIaSaNINR HYIG[EBLEINTQQTFD TRDMT V)3
KISDNYAYEISDIHRIGITVS TIND Y TGN RIZLENSIP LE YIHSINSWLF RP GIaSaNIMR HYMGEBLEINTQQTFD TRDMT V)i
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NmTbpA_K454
NmTbpA_ B16B6
NmTbpA M597
NmTbpA_3-6
NmTbpA_ H44/76
NmTbpA NG144/82
NmTbpA_D8
NmTbpA_ P2396
NmTbpA G2136
NmTbpA 931905
NmTbpA BZ163
NmTbpA M1080
NmTbpA_M982
NmTbpA_ 400
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NmTbpA_ S3131
NmTbpA M978
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NgTbpA_ WHO_P
NgTbpA_ WHO_L
NgTbpA_WHO_N
NgTbpA WHO_M
NgTbpA_ WHO_U
NgTbpA_ WHO_O
NgTbpA_ WHO_G
NgTbpA WHO_F
NgTbpA_WHO_Y
NgTbpA DG118
NgTbpA WHO_K
NgTbpA_ WHO_W
NgTbpA_ WHO_X
NgTbpA WHO_2Z
NgTbpA_WHO_V
NgTbpA _F62
NgTbpA_ FA1090
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NmTbpA P2396
NmTbpA_G2136
NmTbpA 931905
NmTbpA BZ163
NmTbpA_M1080
NmTbpA_ M982
NmTbpA_ 400
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NgTbpA_FAl9
NgTbpA MS11
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NgTbpA WHO_N
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SIFDTENKIRHNL S)YNLG3DRF[€]SINLINH[O]D Y YOI ANINA @S]
IAFDTINKIRHNL SN LGMD RFJMS[OLEJHEID Y YIROIN ANAC| A M@yl
JINFD TINKIRHNL SN LGMD RFJ{S[OLEJHEID Y YIROIN ANAC| A N@s)
SIFDTINKIRHNLSUNLGDRF[€SINLINH[OD Y YERO N ABRSNA NS
SIFDTINKIRHNL SUNLGDRF[€SINLINH[OD Y YROIN ANSNA NS
SIFDTINKIRHNL SIYNLGADRF[€]SINLINH[O]D Y YOI ANSN A (OS]
SIFDTENKIRHNL SiYNLGI3DRF[BSINLINH[G]D Y YOI ANSNA @S]
SIFDTENKIRHNLSIYNLGRDRF[€]SINLINH[OD Y YA OINALSNANES)
SIFDTEN\KIRHNLSWYNLGJRDRF[€SINLINH[E|D Y YA OINALSNANES
SIFDTINKIRHNLSUNLGD RF[€SINLINH[OD Y YERO N ABRSNA NS
SIFDTWKIRHNLSWUNLGREDRF[ESINLINH[ED Y YNOINANSNA NS
SIFDTINKIRHNL SiYNLG3DRF[€]SINLINH[O]D Y Y OINANINA @S]
SIFDTENKIRHNL S)YNLGIIDRF[BSINLINH[G]D Y YOI ANSNA @S]
SIFDTENKIRHNL SIYNLG3DRF[¢]SINLINH[OID Y Yj:| O] ANSN A pgS)
SIFDTENKIRHNL SIYNLGJ3DRF[€]SINLINH[E]D Y Y| OINALSNA PSS
SIFDTINKIRHNLSUNLGDRF[€SINLINH[OD Y YERO N ABRSNA NS
SIFDTINKIRHNL SUNLGDRF[€SINLINH[OD Y YROIN ANSNA NS
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SIFDTENKIRHNL S)YNLGMD RF[¢]SINLINH[6]D Y YOR ANINA @S]
SIFDTEN\KIRHNL S)YNLGMD RF[¢]SINLINH[6]D Y Y OR ANINA PGS
SIFDTINKIRHNL SUNLGMD RF[€SBLINH[EID Y YOI ANSN A NES]
SIFDTINKIRHNL SUNLGMD RF[€SBLINH[ED Y YOI ANSN A NES]
SIFDTINKIRHNL SiYN L GMD RF[€]SBLINH[OID Y YOI ANSNA @S]
SIFDTENKIRHNL SiYNLGMD RF[¢]SBLINH[O]D Y YOI ANINA @S]
SIFDTENKIRHNL S)YNLGMD RF[¢]SBLINH[E]D Y Y OINANINA MES)
SIFDTEN\KIRHNL S)YNLGMD RF[¢]SINLINH[6]D Y Y OR ANINA PGS
SIFDTINKIRHNL SUNLGMD RF[€SBLINH[EID Y YOI ANSN A NES]
SIFDTINKIRHNL SUNLGMD RF[€SBLINH[ED Y YOI ANSN A NES]
SIFDTINKIRHNL SiYN L GMD RF[€]SBLINH[OID Y YOI ANSNA hS)
SIFDTENKIRHNL SiYNLGMD RF[¢]SBLINH[O]D Y YOI ANINA @S]
SIFDTENKIRHNL S)YNLGMD RF[¢]SBLINH[E]D Y YOI ANSNA @S]
SIFDTEN\KIRHNL S)YN LGMD RF[¢]SBILINH[]D Y YOI ANINA PGS
SIFDTINKIRHNL SUNLGMD RF[€SBLINH[EID Y YOI ANSN A NES]
SIFDTINKIRHNL SiYN L GMD RF[€] SINLINH[O]D Y Y4 ORI ANSNA hgsi
SIFDTENKIRHNL SRYN L GMD RF[€]SBILINH[O]D Y Y QI ANINA PSS
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NmTbpA K454

NmTbpA_ K454 550 Tp4GR
NmTbpA_B16B6 543 SPGK
NmTbpA_M597 543 SPGK
NmTbpA_3-6 547 S G
NmTbpA_H44/76 550 SpGG
NmTbpA NG144/82 550 TR{GR
NmTbpA_D8 545 I R|
NmTbpA_P2396 549 SpAG|G
NmTbpA_G2136 550 Sp4G|G
NmTbpA_ 931905 550 SP4G|G
NmTbpA BZ163 549 SpGG]
NmTbpA M1080 550 SpaG|G
NmTbpA_M982 545 SPGR
NmTbpA_400 545 SpG|G
NmTbpA_H1964 549 SPIGR
NmTbpA_S3131 548 SP4G|G
NmTbpA M978 549 SpGG]
NgTbpA FA19 550 SpiGR
NgTbpA_MS11 552 SpIGR
NgTbpA_WHO_P 552 SP{GR
NgTbpA_WHO_L 552 SP{GR
NgTbpA_ WHO_N 548 shiclc
NgTbpA WHO_M 555 SpiG(G
NgTbpA_ WHO_U 555 S G
NgTbpA_WHO_O 548 SpG(G
NgTbpA_WHO_G 551 SPGG
NgTbpA_WHO_F 547 spGG
NgTbpA_ WHO_Y 554 shiclc
NgTbpA DG118 549 SpIGG]
NgTbpA WHO_K 547 SpiG(G
NgTbpA_ WHO_W 547 SpG(G
NgTbpA_WHO_X 547 spGG
NgTbpA_WHO_Z 547 spGG
NgTbpA_ WHO_V 549 shiclc
NgTbpA _F62 549 SpGG]
NgTbpA FA1090 547 SE{GG

NmTbpA K454

NmTbpA_ K454 620
NmTbpA_B16B6 613
NmTbpA M597 613
NmTbpA_ 3-6 617
NmTbpA H44/76 620
NmTbpA NG144/82 620
NmTbpA_ D8 615
NmTbpA_P2396 619
NmTbpA_G2136 620
NmTbpA_ 931905 620
NmTbpA BZ163 619
NmTbpA_M1080 620
NmTbpA_M982 615
NmTbpA_400 615
NmTbpA_H1964 619
NmTbpA S3131 618
NmTbpA M978 619
NgTbpA_FAl9 620
NgTbpA_MS11 622
NgTbpA_WHO_P 622
NgTbpA WHO_L 622
NgTbpA WHO_N 618
NgTbpA_ WHO_M 625
NgTbpA_WHO_U 625
NgTbpA_WHO_O 618
NgTbpA_WHO_G 621
NgTbpA_ WHO_F 617
NgTbpA WHO_Y 624
NgTbpA DG118 619
NgTbpA_ WHO_K 617
NgTbpA_WHO_W 617
NgTbpA_WHO_X 617
NgTbpA WHO_2Z 617
NgTbpA WHO_V 619
NgTbpA F62 619

NgTbpA_FA1090 617
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EESIGP[E YIINAQNARIJINGINMLGKIDWiEIGVW[EIE L PG Y S T)#
ISNGBIPEAYININAQSIARIWG INWMLGKIDWNG VWAL PG Y S T3
ESGBIPINYIINAQOSIARIUG INMLGKIDWNGVWBESL PG Y S Ty
PGB PINYIAINAQOSJARTIIG INMLGKIDWNGVWBESL PG Y S T
ROGBIPINYIINAQOBJARIMG INNYLGKIDWNGVWBESLPIIGINY S T
RSNGBIPINYIINAQOBJARIMG INMLGKIDWNGVWBESL PG Y S T
ESNGIPINYIINAQSIARIWG INMLGKIDWNG VWAL P3G Y S T3
ESNGBIPE\YIINAQOSIARIWG INMLGKIDWNG VWAL PIAGI Y S T3
ESGBIPINYIINAQOSIARIGINNMLGKIDWNGVWBESL PG Y S Ty
ESGBIPINYIINAQOSJARTIIG INNLGKIDWNGVWBESL PG Y S T
ROGBIPINYIINAQOBJARIMG INNYLGKIDWNGVWBESLPIIGINY S T
RSNGBIPINYIINAQOBJARIMG INMLGKIDWNGVWBESL PG Y S T
ESNGIIPINYIINAQSIARIWG INMLGKIDWNG VWBEAL P3G Y S T3
ISNGBIPEN\YIINAQOSIARIWG INWMLGKIDWNG VWAL PG Y S T3
ESGBIPINYIINAQOSIARIUG INMLGKIDWNGVWBESL PG Y S Ty
ANGNPINYIINAQOSJARTIIG INMLGKIDWNGVWBESL PG Y S T
ISNGBPENYIINAOBARIWG INMLGKIDWNG VWBESL PIAG|Y Y S T
VANGBIPINYIINAQOBJARIIG INMLGKIDWNGVWBESL PG Y S T
ANGBIPINYIINAQSIARIWG INMLGKIDWNG VWBEAL P3G Y S T3
ISNGE\PENYIINAQOSIARIWG INMLGK IDWNG VWAL P3G Y S T3
ANGPBIPINYIINAQOSIARIUG INMLGKIDWNGVWBESL PG Y S Ty
ANGBIPINYIINAQOSJARTIIG INMLGKIDWNGVWBESL PG Y S T
VANGBIPINYIAINAQOSJARIMG INMLGKIDWNGVWBESLPIIGINY S T
RSNGBIPINYIINAQOBJARIMG INMLGKIDWNGVWBESL PG Y S T
ANGBIPINYIINAQSIARIWG INMLGKIDWNG VWBEAL P3G Y S T3
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NmTbpA K454

NmTbpA_ K454 830 N
NmTbpA_B16B6 823 A
NmTbpA_M597 823 A
NmTbpA_3-6 827 N
NmTbpA_ H44/76 830 N
NmTbpA NG144/82 830 N
NmTbpA_D8 825 N
NmTbpA_P2396 829 N
NmTbpA_G2136 830 N
NmTbpA_ 931905 830 N
NmTbpA BZ163 829 N
NmTbpA M1080 830 N
NmTbpA_M982 825 N
NmTbpA_400 825 N
NmTbpA_H1964 829 N
NmTbpA_S3131 828 N
NmTbpA M978 829 N
NgTbpA FA19 830 N
NgTbpA_MS11 832 D
NgTbpA_WHO_P 832 N
NgTbpA WHO_L 832 D
NgTbpA_WHO_N 828 N
NgTbpA WHO_M 835 D
NgTbpA WHO_U 835 D
NgTbpA_ WHO_O 828 D
NgTbpA_WHO_G 831 N
NgTbpA_WHO_F 827 D
NgTbpA_WHO_Y 834 N
NgTbpA DG118 829 N
NgTbpA WHO_K 827 D
NgTbpA_ WHO_W 827 D
NgTbpA_WHO_X 827 D
NgTbpA WHO_2Z 827 D
NgTbpA_WHO_V 829 D
NgTbpA _F62 829 N

D

NgTbpA_ FA1090 827

B44
NmTbpA K454 Q _—
NmTbpA_ K454 I Y AAPGRNY TF S LEMKE R

NmTbpA_ B16B6 FEEM Y AAPGRNYTF S LEMKE i
NmTbpA_ M597 FEEM Y AAPGRNYTF S LEMKE
NmTbpA_3-6 EVAN Y AAPGRNYTF SLEMKF [N
NmTbpA H44/76 LW YAAP GRNYTF SLEMKFE{elo]
NmTbpA NG144/82 900 p#VNNhINLIEERAT IS . . .

NmTbpA_D8 FEEM Y AAPGRNYTF S LEMKE R
NmTbpA P2396 EEEM Y AAPGRNYTF S LEMKE i
NmTbpA_G2136 CII Y AAP GRNY TF S LEMKE [
NmTbpA_ 931905 LW YAAPGRNYTF S LEMKE [N
NmTbpA BZ163 FELM YAAPGRNYTF SLEMKF [
NmTbpA_M1080 LY AAPGRNYTF S LEMKE [l
NmTbpA_M982 FEEM Y AAPGRNYTF S LEMKE R
NmTbpA_400 EEEM Y AAPGRNYTF S LEMKE i
NmTbpA H1964 FEEFM Y AAPGRNYTF S LEMKE
NmTbpA_S3131 LI Y AAPGRNYTF SLEMKF [
NmTbpA M978 FELM Y AAPGRNYTF SLEMKF [
NgTbpA_FA19 LY AAPGRNYTF S LEMKE [l
NgTbpA_MS11 LIVl Y AAP GRNY TF S LEMKF [
NgTbpA_WHO_P EVIl Y AAP GRNY TF S LEMKF [
NgTbpA WHO_L VIl Y AAP GRNY TF S LEMKF [
NgTbpA_WHO_N LI Y AAPGRNYTF SLEMKF [N
NgTbpA_ WHO_M LMY AAPGRNYTF SLEMKE [l
NgTbpA_WHO_U LMY AAPGRNYTF S LEMKE [l
NgTbpA_WHO_O FEEI Y AAPGRNYTF S LEMKFE iR
NgTbpA_WHO_G COVE Y AAP GRNY TF S LEMKF [
NgTbpA_ WHO_F FEYA Y AAPGRNYTF S LEMKE R
NgTbpA_ WHO_Y CIVSl Y AAP GRNY TFSLEMKE i
NgTbpA DG118 EELM Y AAPGRNYTF SLEMKF [
NgTbpA_WHO_K FEYAN Y AAPGRNYTF SLEMKF [
NgTbpA_WHO_W EEYA Y AAPGRNYTF S LEMKFE iR
NgTbpA_ WHO_X EEYA Y AAPGRNYTF S LEMKE [l
NgTbpA WHO_2Z EEYAN Y AAPGRNYTF S LEMKE [
NgTbpA_WHO_V LMY AAPGRNYTF SLEMKF R
NgTbpA F62 FELM Y AAPGRNYTF SLEMKF [

NgTbpA FA1090 YA YAAPGRNYTF SLEMKE [N



Supplementary Figure 2. Sequence alignment of TbpBs.

1 10 20 40
NmTbpB_M597 . i i VLVWVA. ARSI EE v 0 DM S KR4 ER EKF QP Els 0 oD V[g]
NmTbpB_B16B6 MNNPLVNQAAMVLPVFLLSACLGG|.|GGERRERRRyrkdv O DIMIH S KIZ@YEPE K QP E[SQQDV|S
NgTbpB_FA19 MNNPLVNQAAMVLPVFL|LSACLGG|.|GGEIARMRYDE A P|. R P 213840 vIP KK P .EA
NmTbpB_M978 . it . SACLGG|. |GG RBIRYDRE A P|. R P 213840 VISHEK P . Al
NmTbpB_ 020 . it LSACLGG|GGGEIRRMIRDIE A P|. R P 2140 v|SHEK P . Al
NmTbpB_M1080 . ... .......vno... .SACLGG|.|GGEIRIANRY Dk E A P|. R P A ) B0 VSHEK P . K2
NmTbpB_P2396 . . viitiie e LSACLGG|.|GGEIR BB DE A P|. R P 2140 v|SHEK P . KA
NmTbpB_MC58 MNNPLVNQAAMVLPVFLLSACLGG|.|GGEIRERNAYDE A p|. R P ALIR40OMV|FEK P .ol
NmTbpB_120M . ...ttt LSACLGG. (GGEIRRRRRYDIE 2 P|. R P 213840 VISHEK P . QR
NmTbpB_931905 . .. ... ..o, LSACLGG|.|GGE)RRARRYDIE 2 P|. R P 213840 VISHEK P . oAl
NmTbpB NG114/82 . ... ............. LSACLGG|GIGGEIRRMIADIE A P|. R P 2140 v|SHEK P . Al
NmTbpB_H44/76 . .o ovvieinnnnn. LILSACLGG|.|CGERAIANRYDE A p|. R P A) B Y0P VSHEK P . ol
NmTbpB_G2136 . .o vvveiea LILSACLGG|.|GGERAIANRYDE A p|. R P A) B0 VSHEK P . QA
NgTbpB_WHO_P MNNPLVNQAAMVLPVFLLSACLGG|.|GGEIRERNADE A P|. R A ALY V[P K P . E[p
NgTbpB_WHO_Y MNNPLVNQAAMVLPVFL|LSACLGG|.|GGEIRRMRYDE A P|. R P AR 4K vIPEKIK P .EA
NgTbpB_WHO_W MNNPLVNQAAMVLPVFL|LSACLGG|.|GGEIRRMERYDE A P|. R P 213840 vIP KK P EA|
NgTbpB_WHO M . ......... MVLPVFLLSACLGG.|GGEIRRRERYDME 2 P|. R A A)BSqRI VP KK P .EA
NgTbpB_WHO_U MNNPLVNQAAMVLPVFLILSACLGG.|CERNBRNRYDpNE A D|. R A AL SYRINVIPK(K P . Epl

50 0 80 20
NmTbpB_M597 ENSGA ARV KL FNP K YKFK SIMPEJKKLQRGEPN . SF[S|E[. . . . . RDE[]E
NmTbpB_B16B6 E[NSGAANeIIV KT, FINP K Y|KJ4K SMPRIKIK|LQRIGEPN . SFSE|. . . . . RDE[LE
NgTbpB_FA19 RIKD QG Gp4eIFNV R|F P|S|IANP[Kj4D N|D|DRJE[A|T|G LP|TEP KK L|P[LKQQ SV I|SE[V|E
NmTbpB_M978 QKD QG GP4IINM RIL, Pl0|ANP[KjD E[NDRJE[AT|G LP|GNP KN L|P[ER QK S V I|[EK[V[K
NmTbpB_020 QKD QG GP4IFNM RIL, ploa . . [k E|SP|YE|T|TIGL{P|TEP KK LP|LKQE SV I|SK[V|Q
NmTbpB_M1080 QKD QG GP4SFNMRIL ploa . .[Kj{D E/SP|YE|T|T|GL{P|TEP KK LP|LKQE SV I|SKV[E
NmTbpB_P2396 QKD QG GRS FNMRL Rjoja . .[Nj{D END|YEA[T|GL{P|SDP KN LP[ERQK SV I|DK[V[E
NmTbpB_MC58 QKD QG G4l R|L, PIOA . . [KjdD E|S|DRE[A|T|GLPDEPKE LIPK[RQK SV I|[EK|V|E
NmTbpB_120M QKD QG G4l R|L, PIOA . .[KjdD E|S|DRE[A|T|GLP[DEPKE LIPK[RQK SV I|[EK|V|E
NmTbpB_931905 QKD QG GP4IINM RIL, plsla . . [k E|S|DRE[A|T|GLP|TDPKE LIPK[R QK S V I|[EK[V|E
NmTbpB_NG114/82 P[KD QG Gp4edlNV R[F plsla . . [k EGD|YEA[TGL{PITEP KELPKRQK SV I|EKV[E
NmTbpB_H44/76 QKD QG GP4SFNRIF O[RIA N PKJ{D EDP|YEQ(TDD|G|. . D IKN[P|SKQKN T I[NALP
NmTbpB_G2136 QKD QG GRS FNMRL R|0|a N P[KJ{D END|YEQTDN|G|. . D IKN[]P|SKQKN I I|NALT
NgTbpB_WHO_P RIKD QG Gp4edFNV RIF RMA . . [NjN| E|S|DRE[QTIDN|G|. . NIKE|P[SKQKS T I|DALT
NgTbpB_WHO_Y RIKD QG Gp4edNV RIF PIP|S NP|KjN| E|GINJE[QT|DD(G|. . EIKT|P[SKQKN I I|NA[L|S
NgTbpB_WHO_W R[KD QG Gp4IPAM RIF Gls|T . . [kIAD E/SDIYEQTDN|G|. . G TKN[]P|SKQKS T I|DAL|T
NgTbpB_WHO_M R[KD QG GP4IIN RIF RIAIT . . [NjN E/SPIYEQ(TDD|G|. . ETKNP[FKQKNT I[NALP
NgTbpB_WHO_U RKD QG GFIFNRIF RAIT . . NN ElsPEQITIDDlG. . ETKNPFK QKNI INA|LP
109 119 12(_) 139
NmTbpB_M597 KKRGSSELJIEEK. . .. ... .ot oL WED[GQ[SRV[VG Y TNEITFAGREXEY VF{LNKNNID IK .
NmTbpB_B16B6 KKRGSSELIEFK. . .. ........... WED|G|Q|SIRIV[VG Y T NI TFaYREJe]Y VP{LNKNNIDIK .
NgTbpB_FA19 TN.GNSKMYTEPYLSQDAD. .SSHANGANQPKNENTDYKKIAKFAY vl MK HAK SEVKNE
NmTbpB_M978 TG.SDSN|I|[YSEHPYLTQSNHQNGS. ... ANQPEKNENKDYKEAKFAY YW FMKHAKLE T TKE
NmTbpB_020 ANNGDNN|T[Y TP YLTQSNHQONGNTGNGANLP[KNE[V|TNY K DJAKNAY v (Jew F MK HARNE I TRE
NmTbpB_M1080 ANNGDNN|I[Y TP YLTQSNHQNGNTGNG TN LP|KNE[V|TD YK DJAKNY Y (Y& F MK HAKNE I I RE
NmTbpB_P2396 TD.DGSN|I[YSHPYLTQSNHPNGNTGNGTNLPKNE[V|TDYKD)YKpAY Y Ble]n FPK HAKQKIDLS
NmTbpB_MC58 TD.SDNN|I[YSEPYLKPSNHQNGNTGNGINOQPKN|QAKDYE NIKFaY Y el FFqK HAKREFNLK
NmTbpB_120M TD.SDNN|I[YSPYLKP SNHQNGNTGNGINOQPKNQAKDYE NIKFaY Y el FFK HAKREFNLK
NmTbpB_931905 TD.DDSN|T|YSEPYLTPSNHQSGSAGNGVNQPKNKAITNHENOFAY v el MK HAKQHRDTL .
NmTbpB_NG114/82 TD.DDSN|I[YSEPYLTPSNHQSGSAGNGVNQP|KNKATDHENjOpaY v e FFx HAKQHRDL .
NmTbpB_H44/76 GNNEGAL|LODES . . v v v v oo a QENOQ|GT|S|K[V[KD Y H NJOPAY Eelr FMKQ I[KNT I EKN
NmTbpB_G2136 GNNGGAS|LODES . . .. ..o oo QENOQ|G|T[S|K|[V|T GHHNjHOAYWfelF FMKQI|GSTFERK
NgTbpB_WHO_P GND.GET|LOD[S . . . . . o oo 0. QE(GI|S|K[VIT G Y HDjaKpAYwifer FMKHIRTKSE . .
NgTbpB_WHO_Y GNE.GVS[LODES. .. ... ... ... .. QQGEG|T[s|K[V|T D HHDJAKPAY ELelr FMK R I|GT T TKKD
NgTbpB_WHO_W GND.GET|LODES . . . . oo oo QEGOQS|T[SK[V[E G Y HDJAKpAY felm FMK R T|GRT I KKD
NgTbpB_WHO_M GNE.GEL|LODES . . o v v v oo QQGK|GT|s|K[V|GD HHDJAKPAY el r FMKRI[K I TTKKN
NgTbpB_WHO_U GNE.GELLODES . . . ..o oot QQGK|GI|sK|V/GD HHDKFRYWELEF FRMK R IJE I TTKKN
14(? 179 19(_)

NmTbpB_M597 ..... NNI K| D G1lc[s|aA].
NmTbpB_B16B6 . .... NNT K| D G1/gls|aal.
NgTbpB_FA19 NG..L.VS A H D T|LE|T|S|K
NmTbpB_M978 NN..LIKG E H D T|L/G|T|S|K
NmTbpB_020 NS..LIKG T H D 1|1/0/P|S|K
NmTbpB_M1080 NS..SIKG T H D I|1|/P|S|K
NmTbpB_P2396 .G..ONKI K H E I|I|oP[s|K
NmTbpB_MC58 .V..EPKS K| H E I|I|o/P|s|k
NmTbpB_120M .V..EPKS K| H £ T|1/0/P|S|K
NmTbpB_931905 ....TNKI K| H £ T|7/0/P|S|K
NmTbpB_NG114/82 ... .ANKI K| H E 1|1/0/P|S|K
NmTbpB_H44/76 GS..SITA E D D L|GNA[S|T
NmTbpB_G2136 DS..SITA E D D L|GN|T|S|T
NgTbpB_WHO_P .TIDGKVT K| D D L|GNA[s|A
NgTbpB_WHO_Y DLSNKIIE s D G L|GN|T|S|T
NgTbpB_WHO_W DSSSKIIE 0 N D L|GN|T|S|T
NgTbpB_WHO_M .ESNKIIE E D D L|GN|T|S|T
NgTbpB_WHO_U .ESNKIIE E D D L/GNT|S|T




NmTbpB_M597
NmTbpB_B16B6
NgTbpB_FAl9
NmTbpB_M978
NmTbpB_020
NmTbpB_M1080
NmTbpB_P2396
NmTbpB_MC58
NmTbpB_120M
NmTbpB_931905

NmTbpB_NG114/82
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NgTbpB_FAl19
NmTbpB_M978
NmTbpB_020
NmTbpB_M1080
NmTbpB_P2396
NmTbpB_MC58
NmTbpB_120M
NmTbpB_931905

NmTbpB_NG114/82

NmTbpB_H44/76
NmTbpB_G2136
NgTbpB_WHO_P
NgTbpB_WHO_Y
NgTbpB_WHO_W
NgTbpB_WHO_M
NgTbpB_WHO_U

250

PP QB P

NSENKQ.T
NSENKQ. T
AAS..DGY
TAN..DKY
TTG..GKH
TTS..DKH
TNN..DKH
.NN..QAT
.NN..QAT
.NN..QA.
.NN..QA.
NND...KH
DND...KH
GDE....P
GDE....P
NSDDQNKY
NGDGQNKY,
NGDGQNKY

319

R RS
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INGNRF
JNGNRF]
JAGNRFN
JAGNRFN
INGNRFS
IWGNRFN
WGNRFN
JNGNRFN
JAGNRFN
ISGNRFN
INGNRFS
IWGNRFN
WGNRFN
INGNRFH]
BGNRF
BNGNRF

320

360

EpRYTPFAY R I T|
EpRYTPFAY R I T|
TERY L3PV E L T|
TERYLBFNV E L T|
N T VINID ARy
UNT ViRD ANy
TERY LPFAV E L K|
TERYLPFAV E L K|
TERYLBFAV E L K|
TERYLBFNV E L T|
N T VINID ARy
N T ViND A NSIRRN
TERY LFAV E L T|
TERY LPFAV E L T|
TERY L3PV E L T|
TERYLBFNV E L T|
N T VINID ARy
TERY TPV E L T|

GEEFK
GEEFK|
PDGKE
LNDKK
HGGTA
HGGTA
SGGKE
LGDKE
LGDKE
HGGTA|
HGGTA
SGGKE
LNDKK
PDGKK
PDGKK
PDGKE
LDGKE
LDGKE

KEQ IPSEGD V|
KEQI|SIdGD V|
TKNLPINjaS N 2|
IKNLPINjaS N 2|
IKKLPINjaS N 2|
TKNLPBINjaS N 2|
VKN LPBJNJAS N A
VOKLPINJAS N A
VOKLPNjAS N A
IKNLPINjaS N 2|
IKNLPINjaS N 2|
VKN LBJNJAS N A
TKNLPBNj3S N 2|

ITKNLBNIY¥SD A

210 220 2
.EGVLRNQAEAS S GHTDFEVHESEF
.EGVLR[NQAEAS S GH[T|D|F[MpY S|E[F
T T|S N|R[T|D|S N LN D K[H[E|G|Y[&F by S|N[F
E Y|S N[KN|EA T LQG S|QE(G|Y[&€F kY S|N|L
0 Y|S N[K|N|E[S ML K D G|Q[E|G|Y[&]F by S|N|L.
0 Y|S N[K[N|E|S ML K D G|Q[E|G|Y[&]F by S|N|L.
EY|S NK[NEK TL QS GHE|G| Y[€F SN,
E Y|S N[K[N|K|S T L T D G|QE|G|Y[&§F kY S|N|L
E Y|S N[K[N|K|S T LT D G|QE|G|Y[&F kY S|N|L.
E Y|S N[K[N|E[T T LQ S GH[E|G|Y[&F kY S|N|L
E Y[S N[K|N|E[T T LQ S GH[E|G|Y[&]F by S|N|L
. D Y|T VIK|QE[N D KK D GlH[V|G|L[E LY T|E|T
.|p Y| VNK[D|S DK K D E[H/V|G[W[E|LEy T|E|T
.|pY|1 VKK[E[D DK K D G|H|V|G|L[E| L gy T|E|T
. D Y|T VIK[K[E[S DK K D GlH[V|G|L[€ LY T|E|T
. D Y|T VIK[K[E[D D K K E K|H[K|G|L[E LY T|E|T
D Y|T VIK[K|E[E D KK E K|H[K|G|L[& LY T|E|T
.DY|TVKKEEDKKEKHK|GLELMTIET]
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GKANAND Kjg
GKApNAND K)g
GKAAND K)g
GKANAND Kjz
GKAIAND Kjg
GKANAND Kjg
GKANAND Kjg
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3 409
NmTbpB_M597 REOHE. ... ... IEQNGVKAT
NmTbpB_B16B6 o AEOHE . L. L. IEQNGVK[]|T
NgTbpB_FA19 GG|T|DIT|YE . . . . TTY|TP[E|S DK|K D|T K|A|Q|T|G A G|GM|Q|T|2 S G|T|A G|. . . VNGGQVGITK T YK[V|Q
NmTbpB_M978 G|G|T|DMT|YK . . . . TTY|TP[KIND[D[K D|T K|A|Q|T|G A A|G|S|S|G|2 0 T|D|L GKAD VNG GKAE|TK T Y[E[V|E
NmTbpB_020 GlG|T/ARITIRK . . . . FDY|T P[K|S D|E[K D|A Q|2IG|T|A A N|G|D|Q|A[A S N|T|A G . .DANGK[TKT Y|AVIE
NmTbpB_M1080 GlG|T/ARITIRK . . . . FAH|T P[K|S D|E[K D|T Q[2IG|T|A AN|G|D|QAR SN|T|AG|. . . . .DTNGKTKT Y[EV[E
NmTbpB_P2396 GG|TIEETIRK . . . . FEH[TP[E|S D[K[K D[R QAlG[T|Q TN|GA[QT[A sN[TAG]. . . . . DTNGK|TKT Y|E[VE
NmTbpB_MC58 GG|T|AITIRK . . . . FDH|TP[E|S D[K[K DA QJAlG|T|Q TN|G[A[QT[A sN|TRAG]. . . . . DTNGK|TKT Y|E[VE
NmTbpB_120M GG|T|AMITIRK . . . . FDH|TP[E|S DK|K D|A Q|AlG|T|Q T NG|l T|2 sN|T[AG]. . . . . DTNGK|[TKTY[EVE
NmTbpB_931905 GE|[TIEMT|RK . . . . FDY|T P[E|s DK|K D|T Q|A|G|T|P T N|G[al|T|A s N|T|2 G DTNGK|[TKTY[EVE
NmTbpB_NG114/82 G|G[T|ARYT[RK . . . . FNHTP|T|SD[EKD|T QAlG|T|A ANGNO[AA SN[TAG. . . . . DANGK|TKT Y|A[V|E
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Supplementary Figure 3. Sequence alignment of LbpAs.
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EIEYE motif

n3 B7 a2 B8 n4 B9 p10
— 200 TT => >

AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSERGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSERGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSRGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSRGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSBRGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSRGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSERGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKS|GIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSRGIQAKTAYGSKNRQFMKSLG
AINEIEYENISTVEIDKGAGSSDHGSGALGGAVAFRTKEAADLISDGKSIRGIQAKTAYGSKNRQFMKSLG
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KP GQ|F 3L ViAedAN|
KTGQF QL ViedyN
KT GQF YL ViNedqN|
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EGGE|YJQL Ajfedy S
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EGGE|YJYL AjHeds S
. REP|F}3S VIHeINR|
. REP|F}3S VIHEINAR|
. TEP|FL ViHe3AN]|
. TEP|F|L ViAe3AN
. TEP|F QL ViqeIqN|
.TEP
. TEP|F|YL ViHe3qN|
. TEP|FL ViHe3qN]|
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NOLNRWV)SE R g
NQOLNRWVNHE R)$N
NOLNRWVHE R}
INOLNRWV)NE Rjig
NOLNRWVJS{E Riuj
NOLNRWVJSE Riny
INOLNRWV)SE R g
INOLNRWV)SE R g
R{IANANYKIAAT E
INOLNRWV)NE Rjig
INOLNRWVJS{E Rjnj
INOLNRWVJS{E Rinjy
INOLNRWV)SE R g
NQOLNRWVNHE R)$N
NQOLNRWV)HE RIS
NOLNRWVHE R}
NOLNRWVNE RiEN
NOLNRWVHE RIS
NOLNRWVNHE RN
NQOLNRWVNHE R)$
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NOLNRWVHE R}
NOLNRWVJS{E R\
NOLNRWVHE RIS
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NQOLNRWV)SE R g
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NOLNRWV)SE Rjg
NOLNRWVJS{E Riuj
NOLNRWVJSE RNy
NOLNRWV)SE R g
NQOLNRWV)SE R g
NOLNRWV)SE Rjg
NOLNRWV)NE Rjg
INOLNRWVJS{E Rjnj
INOLNRWVJS{E Rinjy
INOLNRWV)SE R g
INOLNRWV)SE R g
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INOLNRWV)NE Rjig
INOLNRWVJS{E Rjnj
INOLNRWVJS{E Rinjy
INOLNRWV)SE R
INOLNRWV)SE R g
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B14 B1s
TTT TT

. D .

T —

IO LEPNEEEAGVINEAQMNHENLSAQINYTGGGRILPDPMDYRSGS WA
INSNION LEPAE E E ANIVINEAQERSNHENLSAQNMYTGGGRILPDPMD YRS GSWiHA
N[O LEPAE E EANIVIIEAQESNHENLSAQN]YTGGGRILPDPMD YRS G S WiHA)
OIS LEPAEEEANIVINEAQENNHENLSAQINYTGGGRILPDPMDYRSGS WA
NSO LEPNE EE ANIVINE AQESNHENLSAQINYTGGGRILPDPMDYRSGS WA
IO LEPAEEEA[GVINEAQWBNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LEPAE EEANIVINEAQESNHENLSAQINYYTGGGRILPDPMD YRS G S WiRA
OO LEPAE EEANIVINEAQERSNHENLSAQINY TGGGRILPDPMD YRS GSWiHA
OO LEPAEEEANIVINEAQMNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LEPNE EEANIVIIEAQESNHENLSAQENY TGGGRILPDPMD YRS G S WA
MO LEPNE EE ANIVINE AQESNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LRPNE EEANIVINEAQESNHENLSAQINYYTGGGRILPDPMD YRS G S WiSA
OO LEPAE EEANIVINEAQESNHENLSAQINYYTGGGRILPDPMD YRS G S WiRA)
INSNIORS| LEPAE E EANIVINEAQERSNHENLSAQINY TGGGRILPDPMD YRS GSWiHA
IESPNLINSIEEEANVIOEAQMNHENLSAQYTGGGRILPDPMDYRSGS WA
N[O LEPNE EE ANIVIEAQESNHENLSAQN]Y TGGGRILPDPMD YRS G S WHA)
IO LEPNE EE ANIVINE AQESNHENLSAQINYTGGGRILPDPMDYRSGS WA
NGNS LEPNAE EE ANIVINEAQESNHENLSAQINYYTGGGRILPDPMD YRS G S WiSA
NGNS LEPAE EEANIVINEAQESNHENLSAQINYYTGGGRILPDPMD YRS G S WiRA
NSO LEPAE E EANIVINEAQERSNHENLSAQINY TGGGRILPDPMD YRS GSWiHA
N[O LEPAE E EANIVIEA QRN HENLSAQN]YTGGGRILPDPMD YRS G S WRA)
N[O LINPNE EEANIVIEAQESNHENLSAQN]YTGGGRILPDPMD YRS G S WHA)
OIS LEPAEEEA[GVIREAQERNNHENLSAQINYTGGGRILPDPMDYRSGS WA
NGNS LEPNE EEANIVINEAQESNHENLSAQIN\YTGGGRILPDPMD YRS G S WSA)
ISP LINSIEEEANIVINEAQESNHENLSAQINYYTGGGRILPDPMD YRS G S WiSA
OO LEPAE EEANIVINEAQERSNHENLSAQINY TGGGRILPDPMD YRS GSWiHA
IO LEPAE EEANIVIIEAQESNHENLSAQINYY TGGGRILPDPMD YRS G S WSA)
OO LEPAEEEANIVINEAQENNHENLSAQINYTGGGRILPDPMDYRSGS WA
OB LEPAE EEANIVIREAQERNNHENLSAQINYTGGGRILPDPMDYRS GS WA
IO LEPAEEEANIVINEAQMNHENLSAQINYTGGGRILPDPMD YRS GS WA
IO LEPNEEEANIVINEAQISNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LEPAEEEANIVINEAQESNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LEPAEEEAGVINEAQMNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO L.EPAEEEA[MVINEAQENNHENLSAQINYTGGGRILPDPMDYRSGS WA
OB LEPAE EEA[GVIREAQERNNHENLSAQINYTGGGRILPDPMDYRSGS WA
IO LEPAEEEA[GVINEAQMNHENLSAQINYTGGGRILPDPMDYRSGS WA
IO LEPNEEEAGVINEAQMNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LEPNEEEAMGVINEAQEMNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LEPAEEEAGVINEAQMNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LEPAEEEA[MVINEAQENNHENLSAQINYTGGGRILPDPMDYRSGS WA
OB LEPAE EEA[GVIREAQERNNHENLSAQINYTGGGRILPDPMDYRSGS WA
IO LEPAEEEA[GVINEAQMNHENLSAQINYTGGGRILPDPMDYRSGS WA
IO LEPNEEEAGVINEAQMNHENLSAQINYTGGGRILPDPMDYRSGS WA
OO LEPNEEEAMGVINEAQEPMNHENLSAQINYTGGGRILPDPMDYRSGS WA

IO LEPAEEEAMGVINEAQESIHENLSAQINYTGGGRILPDPMD YRS GS WA

KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDEH
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDEH
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDER
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KLGYRFGRHYVGGVFEDTKQRYDIRDMTEKQYYGTDER
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDER
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDER
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDER
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDERY
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KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDER
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDER
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDER
KLGYRFG[ERHYVGGVFEDTKQRYDIRDMTEKQYYGTDERY

L3 helix finger
B16 o4 B17
e > 00000000000 TT —>r
KLGYRFGERHYVGGVFEDTKQRYDIRDMTEKQYYGTDERKFINKSGVYDGBDFRDGLYFWYP NIEE Whees

IMKFRIIKSGVYDGNDFRDGLYF)NP N IE E Wiee)
INKFRIIKSGVYDGNDFRDGLYFNP N IE E Wheen
RIKFRKSGVYDGBIDFRDGLYFYP N IE E Whees
BIKFRKSGVYDGBIDFRDGLYFYP N IE E Whees
IAKFRWKSGVYDGBIDFRDGLYFYP N IE E Wjees
IKFERIKSGVYDGBDFRDGLYFWP N IE E Wiqepn)
BIKFEWKSGVYDGBIDFRDGLYFYP N IE E Whees
BIKFEKSGVYDGBDFRDGLYFYP N IE E Wheen)
BIKFEKSGVYDGBIDFRDGLYFYP N IE E Whees)
BIKFRKSGVYDGBIDFRDGLYFYP N IE E Whees
BIKFRKSGVYDGBIDFRDGLYFYP N IE E Wjees
IKFERIKSGVYDGBDFRDGLYFWP N IE E Wiqepn)
BNKFRKSGVYDGBIDFRDGLYFYP N IE E Whees)
ISKFEIIKSGVYDGNDFRDGLYFYP N IE E WiBESY
IMKFRINKSGVYDGNDFRDGLYFYP N IE EWiees)
IMKFRINKSGVYDGNDFRDGLYFYP N IE E Whees
IMKFRINKSGVYDGNDFRDGLYFYP N IE E W€
IMKFEINKSGVYDGNJDFRDGLYFWP N I E E Wiqepn]
IMKFRIIKSGVYDGBIDFRDGLYF)NP N IE E Whee
INKFRIIKSGVYDGNDFRDGLYFNP N IE E Wheen
IMKFRINKSGVYDGNDFRDGLYFYP N IE EWiees)
IMKFEIIKSGVYDGINDFRDGLYFYP N IE E Wheen
NKFIRNKSGVYDGBDFRDGLYFYP N I EE Wjes)
NKFINKSGVYDGNDFRDGLYFWYP NIEE Wiees
IMKFRWIKSGVYDGBIDFRDGLYFYP N IE E Whees
IMKFRINKSGVYDGNDFRDGLYFYP N IE E Wheen
IMKFRWKSGVYDGBIDFRDGLYFYP N IE E Whees)
IMKFRWKSGVYDGBIDFRDGLYFYP N IE E Whees
IMKFRWIKSGVYDGBIDFRDGLYFYP N IE E Wjees
IMKFRIKSGVYDGBIDFRDGLYFWP N IE E Wiqepn]
IMKFRWIKSGVYDGBIDFRDGLYFYP N IE E Whees
RIKFRKSGVYDGBIDFRDGLYFYP N IE E Wheen)
PIKFRKSGVYDGBIDFRDGLYFYP N IE E Whees)
RIKFRKSGVYDGBIDFRDGLYFYP N IE E Whees
IAKFRKSGVYDGBIDFRDGLYFYP N IE E Wjees
IMKFRIKSGVYDGBIDFRDGLYFWP N IE E Wiqepn]
RKFRKSGVYDGBIDFRDGLYFYP N IE E Whees)
RIKFRKSGVYDGBIDFRDGLYFYP N IEE Wheen)
RIKFRKSGVYDGBIDFRDGLYFYP N IE E Whees)
RIKFRKSGVYDGBIDFRDGLYFYP N IE E Whees
IAKFRKSGVYDGBIDFRDGLYFYP N IE E Whees
IMKFRIKSGVYDGBIDFRDGLYFWP N IE E Wiqepn]
PKFRKSGVYDGBIDFRDGLYFYP N IE E Whees
RIKFRWKSGVYDGBIDFRDGLYFYP N I EE Wieeps)
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BN LMNGIGLKYSRTKFIDEHHRRRRMGLLYRYEN)
BN LMNGIGLKYSRTKFIDEHHRRRRMGLLYRYEN)
N LMNGIGLKYSRTKFIDEHHRRRRMGLLYRYEN)
BONLMNGIGLKYSRTKFIDEHHRRRRMGLLYRYEN}
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N LWMNGIGLKYSRTKFIDEHHRRRRMGLLYRYEN}
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I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|{NABMMSRPEQLSHNA,|
B\VDKBICRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NANMSRPEQLSHNA|
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|SANMSRPEQLSHNA|
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA
BlVDKEJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|JAlSRPEQLSHNA|
IA\VDKEJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA]
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNAMSRPEQLSHNA,|
B\VDKB|ICRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA|
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA]
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNAMSRPEQLSHNA]
IA\VDKEJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA]
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNAMSRPEQLSHNA,|
BlVDKI\CRASADKPYSYDSSDRFHYREQHNVLNAMFEKSLKNKWTKHHLTLGFGYDAS|NAlSRPEQLSHNA|
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA]
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNAMFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNAMSRPEQLSHNA]
IA\VDKEJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA]
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNAMSRPEQLSHNA,|
B\VDKBICRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA|
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|SANMSRPEQLSHNA|
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|SANMSRPEQLSHNA
IAVDKINCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NAWMSRPEQLSHNA|
I\VDKFJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NANMSRPEQLSHNA]
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNAMSRPEQLSHNA,|
B\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA|
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA]
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA]
IA\VDKEJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA]
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNAMSRPEQLSHNA,|
B\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDASNANMSRPEQLSHNA|
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|SANMSRPEQLSHNA|
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|SANMSRPEQLSHNA
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NAMSRPEQLSHNA|
I\VDKEJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NANMSRPEQLSHNA]
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NABMMSRPEQLSHNA,|
B\VDKEICRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NANSRPEQLSHNA|
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NANMSRPEQLSHNA|
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|SANMSRPEQLSHNA
IAVDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NANMSRPEQLSHNA]
IA\VDKEJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NANMSRPEQLSHNA]
I\VDKBJCRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|{NABMMSRPEQLSHNA,|
B\VDKBICRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|NANMSRPEQLSHNA|
I\VDKEICRASADKPYSYDSSDRFHYREQHNVLNABFEKSLKNKWTKHHLTLGFGYDAS|SABISRPEQLSHNA|
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BKYMLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYMLGKPEVHMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYMLGKPEVIEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYMLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVYEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVIMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BIKYINLGKPEVIEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVYEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
MKYMLGKPEVEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVIMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BIKYINLGKPEVIEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
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BKYMLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYMLGKPEVYEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYMLGKPEVIYEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF SH
BKYMLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYMLGKPEVIMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BIKYINLGKPEVIEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVYEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVIMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BIKYINLGKPEVEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVYEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BKYINLGKPEVMEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF S
BIKYINLGKPEVNEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDF Si
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RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJIKTISLPN
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJIKTISLPN
RPMYLKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD[IKTSL P
RPIMALKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJKTSLP s
RPINLKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADEIKTISLPN
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADEIKT[YLPN
RPIN\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJEIKTISLPN
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJIKTILPN
RPE\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJIKTISLPN
RPIMALKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD[IKTISLP )\
RPINLKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADEIKTISLPN
RPEI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADEBIKTISLPN
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJIKTISLPN
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJIKTISLPN
RPE\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJEIKTISLPN
RPIMALKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD[GK T)LP s
RPINLKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD[OKTISL P
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD(EKTISL P
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD(EK TISL P
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVADJIKTISLPN
RPE\LKSEKAANREIGLQWKGDFGFLEISSFRNRYTDMIAVADJIK T[OL P
RPIMLKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD[EK T)LP s
RPINLKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD[OKTISL P
RPE\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD[K TESL P
RPI\LKSEKAANREIGLOQWKGDFGFLEISSFRNRYTDMIAVAD[K T[O]L P
RPE\LKSEKAANREIGLQWKGDFGFLEISSFRNRYTDMIAVAD(EK TiSL P
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OGMNILGKIDWNGWY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDANMOPSRYVLGFGYDQPEGKW,|
OGWYNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGWYNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGMNILGKIDWNGWY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGWYNILGKIDWNGWY[EKLPEGLYTTLAYNRIKPKSVSNRP[EQLSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGWYNILGKIDWNGWY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW]|
OGMNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDANMOPSRYVLGFGYDQPEGKW]|
OGWYNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGUYNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRPPLSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGWYNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGWYNILGKIDWNGWY[EKLPEGLYTTLAYNRIKPKSVSNRP[EQLSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGMYNILGKIDWNGWY[EKLPEGLYTTLAYNRIKPKSVSNRPBLSLRSYALDAWMOPSRYVLGFGYDQPEGKW]|
OGMNILGKIDWNGWY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDANMOPSRYVLGFGYDQPEGKW,|
OGWYNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRPPLSLRSYALDA[EOPSRYVLGFGYDQPEGKW,|
OGWYNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGUYNILGKIDWNGMYY[EKLPEGLYTTLAYNRIKPKSVSNRPPILSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGMNILGKIDWNGWYBIKLPEGLYTTLAYNRIKPKSVSNRP[EQLSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGMNILGKIDWNGWYBIKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAWMOPSRYVLGFGYDQPEGKW,|
OGEMNILGKIDWNGMUYEBIKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDANMOPSRYVLGFGYDQPEGKW,|
OGMNILGKIDWNGWYY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
OGMNILGKIDWNGWYBIKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAMOPSRYVLGFGYDQPEGKW,|
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OGMNILGKIDWNGWY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDAWMOPSRYVLGFGYDQPEGKW]|
OGEMNILGKIDWNGMY[EKLPEGLYTTLAYNRIKPKSVSNRP[ELSLRSYALDANMOPSRYVLGFGYDQPEGKW,|
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GANIMLTYSKGKNPDELAYLAGDQKRYSHN
GANIMLTYSKGKNPDELAYLAGDQKRYSH
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GANIMLTYSKGKNPDELAYLAGDQKRYSHN
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GANIMLTYSKGKNPDELAYLAGDQKRYSHH
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IMREWSIS SWEITADVSAYLNLKKRLTLRA[IYNIGNYRYVTWES
IMREWSIS SWEITADVSAYLNLKKRLTLRAIIYNIGNYRYVTWES
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ERVANS SWINTADVSAYLNLKKRLTLRARNNIYNIGNYRYVTWES
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LRQTAESITANRHGGDSNYGRYAAPGRNF S LENNNUENY
LROQTAEFTANRHGGDSNYGRYAAP GRNF S LENSAUNS)
LRQTAEBITANRHGGDSNYGRYAAPGRNF S LEGSRUNN)
LRQTAEBTANRHGGDSNYGRYAAPGRNF S LEWSRUNN
LRQTAEBTANRHGGDSNYGRYAAPGRNF S LEWSRUNE
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LRQTAESITANRHGGDSNYGRYAAPGRNF S LENNNUENY
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LRQTAEBTANRHGGDSNYGRYAAPGRNF S LEGSRUNN)
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Supplementary Figure 4. Sequence alignment of LbpBs.
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Supplementary Figure 5. Sequence alignment of FrpBs.
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NGGKTVPYSALDKRSYLAKIGTWFGPBDHRIVLSHMKDQHRGIRTVINEEF V(e
NGGKTVPYSALDKRSYLAKIGTWFGBIBIDHRIVLSHMKDQHRGIRTVRIEEF Ve
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VNI\GYIKNHGYELGASYRTGGLTAKWNGVSRBEISKPRFYR
VNIN\GY IKNHGYELGASYRTGGLTAKWMUGVSEISKPRFYR
VNIR\GYIKNHGYELGASYRTGGLTAKNMGVSRBISKPRFYR

VNI\GYIKNHGYELGASYRTGGLTAKWGVSRBISKPRFYR
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EBYLENVVR[GGFGVNDWFANWKPLGKD THINVNL SVNN VF |3t
EBYLENVVR[GFGVNDWYFANWKPLGKD THINVNL SVNN VF |3}
EBNLENVVREGFGVNDWFANWKPLGKD THINVNL SVNNVF [BES
EBNLENVVREGFGVNDWFANWKPLGKD THINVNL S VNNV F |3l
EBYLENVVR[GFGVNDWYFANWKPLGKD THINVNL SVNNVF |3}t
EGYLENVVR[GFGVNDWYWFANWKPLGKD THINVNL SVNN VF |3}
EBYLENVVR[GGFGVNDWFANWKPLGKD THINVNL SVNN VF |3t
EBYLENVVR[GFGVNDWYFANWKPLGKD THINVNL SVNN VF |3}
ENLENVVR[GFGVNDWYFANWKPLGKD THINVNL S VNNV F [BES

B27

BDTHIKLLSANPEFGAQWUGRTWTASLAYRF[¢
BDTHIKLLSANPEFGAQWMGRTWTASLAYRF|
BD THEKLLSANPEFGAQWGRTWTASLAYRF )
BDTHEKLLSANPEFGAQWGRTWTASLAYRF([¢
BDTHSMKLLSANPEFGAQWGRTWTASLAYRFI[¢

BDTHEKLLSANPEFGAQWGRTWTASLAYRFI[¢

VNAGYIKNHGYELGASYRTGGLTAKAGVSYSKPRFYGYDTHKDKLLSANPEFGAQVGRTWTASLAYRFQ

BD THIRNKLLSANPEFGAQWGRTWTASLAYRF[G]

.DTHPKKLLSANPEFGAQVGRTWTASLAYRFQ
BDTHEKLLSANPEFGAQWGRTWTASLAYRF([¢
BDTHSMKLLSANPEFGAQWGRTWTASLAYRFI[¢
BDTHIRNKLLSANPEFGAQWUGRTWTASLAYRF|¢
BDTHIRNKLLSANPEFGAQWUGRTWTASLAYRF|[¢
BDTHIRNKLLSANPEFGAQWUGRTWTASLAYRF|[¢
BD THIRNKLLSANPEFGAQWGRTWTASLAYRF)
BDTHEBKLLSANPEFGAQWGRTWTASLAYRF)
BDTH)SNKLLSANPEFGAQIWGRTWTASLAYRF
BDTHIRNKLLSANPEFGAQIGRTWTASLAYRF|J
BDTHIRNKLLSANPEFGAQWGRTWTASLAYRF[¢
BDTHIKLLSANPEFGAQWMGRTWTASLAYRF|
BD THIRNKLLSANPEFGAQIWGRTWTASLAYRF
BD TH)RNKLLSANPEFGAQIWGRTWTASLAYRF
BDTHIIMKLLSANPEFGAQIWGRTWTASLAYRF
VNIESGYIKNHGYELGASYRTGGLTAKNMGVSINSKPRF YR
BDTHIRNKLLSANPEFGAQIGRTWTASLAYRF|J
BD THIRNKLLSANPEFGAQIGRTWTASLAYRF|Y
BD THIRNKLLSANPEFGAQIWGRTWTASLAYRF)
BDTHEKLLSANPEFGAQWGRTWTASLAYRF)
BDTH)SNKLLSANPEFGAQWGRTWTASLAYRF
BDTHKLLSANPEFGAQWMGRTWTASLAYRF |
BDTHIRNKLLSANPEFGAQIGRTWTASLAYRF|J
BD THIRNKLLSANPEFGAQIGRTWTASLAYRF|
BD THIRNKLLSANPEFGAQIWGRTWTASLAYRF)
BD TH)RNKLLSANPEFGAQIWGRTWTASLAYRF
BD THIBIMKLLSANPEFGAQIWGRTWTASLAYRFJat

DTHJRAKLLSANPEFGAQWGRTWTASLAYRFJt

B31
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NmFrpB F3-3

NmFrpB_F3-3
NmFrpB_alpha522
NmFrpB_alpha275
NmFrpB_053442
NmFrpB_H44/76
NmFrpB_Z4696
NmFrpB_NM1264
NmFrpB_NCTC8554
NmFrpB_2996
NmFrpB_MC58
NmFrpB_ 892257
NmFrpB_M26503
NmFrpB_CHUV
NmFrpB_Z4756
NmFrpB_alphal4
NgFrpB_WHO_Y
NgFrpB_DGI2
NgFrpB_WHO_F
NmFrpB_alphal53
NgFrpB_NG-k51.05
NgFrpB_WHO_P
NgFrpB_WHO_U
NgFrpB_WHO_G
NgFrpB_WHO_N
NgFrpB_WHO_O
NgFrpB_WHO_V
NgFrpB_FA1090
NgFrpB_WHO_L
NgFrpB_WHO_M
NgFrpB_FAl9
NgFrpB_MIA 2011_03-10
NgFrpB_WHO_K
NgFrpB_WHO_W
NgFrpB_WHO_X
NgFrpB_WHO_Z

674
696
696
695
695
666
697
695
672
689
667
695
694
669
698
695
695
695
688
696
696
696
696
696
696
688
688
688
688
688
688
688
688
688
688
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PAR:BJORWINTLPGVGRDVRLGVNYKF
ER:EJORWINTLPGVGRDVRLGVNYKFE]
ME:EIORWINTLPGVGRDVRLGVNYKE
ME:EIORWINTLPGVGRDVRLGVNYKE
ME:EBIORWINTLPGVGRDVRLGVNYKE
P BJORWINTLPGVGRDVRLGVNYKEF
PAR:BJORWINTLPGVGRDVRLGVNYKF
ER:BJORWINTLPGVGRDVRLGVNYKFE]
MEEIORWINTLPGVGRDVRLGVNYKE
ME:EIORWINTLPGVGRDVRLGVNYKE
ME:EBIORWINTLPGVGRDVRLGVNYKE
P BJORWINTLPGVGRDVRLGVNYKEF
PAR:BJORWINTLPGVGRDVRLGVNYKF
ER:BJORWINTLPGVGRDVRLGVNYKFE]
ME:EIORWINTLPGVGRDVRLGVNYKE
ME:EIORWINTLPGVGRDVRLGVNYKE
ME:EBIORWINTLPGVGRDVRLGVNYKE
P BJORWINTLPGVGRDVRLGVNYKEF
PAR:BJORWINTLPGVGRDVRLGVNYKF
ER:EJORWINTLPGVGRDVRLGVNYKFE]
RMR:EIORWINTLPGVGRDVRLGVNYKE




Supplementary Figure 6. Sequence alignment of TdfHs.

NgTdfH FA1090

NgTdfH_FA1090
NgTdfH_WHO_M
NgTdfH_WHO_O
NgTdfH_WHO_U
NgTdfH_WHO_P
NgTdfH MS11
NgTdfH_F62
NgTdfH_WHO_F
NgTdfH_MIA 2011 _03-10
NgTdfH_DGI18
NgTdfH_FA19
NgTdfH WHO_L
NgTdfH_DG12
NgTdfH_WHO_K
NgTdfH_WHO_W
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NgTdfH_WHO_Z
NgTdfH_WHO_G
NgTdfH_WHO_N
NgTdfH_NG-k51.05
NgTdfH_WHO_V
NgTdfH_WHO_Y
NgTdfH_BZG33
NgTdfH_NCCP11945
NmTdfH_020-06
NmTdfH_alpha710
NmTdfH_NzZ-05/33
NmTdfH_93004
NmTdfH ATCC13091
NmTdfH_alpha522
NmTdfH_NM2795
NmTdfH_81858
NmTdfH_ERS514534
NmTdfH_alphal53
NmTdfH 053442
NmTdfH_MO0579
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NmTdfH_LNP21362
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NmTdfH_H44/76
NmTdfH_FDAARGOS_210
NmTdfH_FDAARGOS_215
NmTdfH_
NmTdfH_ 510612
NmTdfH_Z2491
NmTdfH_NCTC8249
NmTdfH alphal4
NmTdfH 2842STDY5881378
NmTdfH_CHUV
NmTdfH_FAM18
NmTdfH_M09293
NmTdfH_M26503
NmTdfH 2842STDY5881093
NmTdfH_PMB5301




NgTdfH FA1090

NgTdfH_FA1090
NgTAdfH_WHO_M
NgTdfH_WHO_O
NgTdfH_WHO_U
NgTJdfH_WHO_P
NgTdfH MS11
NgTdfH_F62
NgTJdfH_WHO_F

NgTdfH MIA 2011_03-10

NgTdfH_DGI18
NgTdfH_FA19
NgTdfH_WHO_L
NgTdfH_DG12
NgTdfH_WHO_K
NgTdfH_WHO_W
NgTdfH_WHO_X
NgTdfH_WHO_Z
NgTdfH_WHO_G
NgTdfH_WHO_N
NgTdfH_NG-k51.05
NgTdfH_WHO_V
NgTdfH_WHO_Y
NgTdfH_BZG33
NgTdfH_NCCP11945
NmTdfH_020-06
NmTdfH_alpha710
NmTdfH_NzZ-05/33
NmTdfH_93004
NmTdfH ATCC13091
NmTdfH_alpha522
NmTdfH_NM2795
NmTdfH_81858
NmTdfH_ERS514534
NmTdfH_alphal53
NmTdfH 053442
NmTdfH_MO0579
NmTdfH_MC58
NmTdfH_LNP21362
NmTdfH_IR1074
NmTdfH_H44/76
NmTdfH_FDAARGOS_210
NmTdfH_FDAARGOS_215
NmTdfH_

NmTdfH_ 510612
NmTdfH_Z2491
NmTdfH_NCTC8249
NmTdfH alphal4

NmTdfH 2842STDY5881378

NmTdfH_CHUV

NmTdfH_FAM18
NmTdfH M09293
NmTdfH M26503

NmTdfH 2842STDY5881093

NmTdfH PMB5301

p2 B3 B4 Bs

STRODWYFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWYFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWYFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWMYFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWMYFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWYFKS[EENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWYFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWYFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMYFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMYFKSBENLDNIVRSIPGAFTQQDKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWYFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWYFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMYFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMYFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMYFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODWYFKS[EENLDIWIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSEENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSEENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSEENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSEENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSEENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSEENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSEENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSEENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSHENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG
STRODMFKSBENLDNIVRSIPGAFTQQODKSSGIVSLNIRGDSGFGRVNTMVDGITQTFYSTSTDAGRAGG




NgTdfH FA1090

NgTdfH_FA1090
NgTAdfH_WHO_M
NgTdfH_WHO_O
NgTdfH_WHO_U
NgTJdfH_WHO_P
NgTdfH MS11
NgTdfH_F62
NgTJdfH_WHO_F

NgTdfH MIA 2011_03-10

NgTdfH_DGI18
NgTdfH_FA19
NgTdfH_WHO_L
NgTdfH_DG12
NgTdfH_WHO_K
NgTdfH_WHO_W
NgTdfH_WHO_X
NgTdfH_WHO_Z
NgTdfH_WHO_G
NgTdfH_WHO_N
NgTdfH_NG-k51.05
NgTdfH_WHO_V
NgTdfH_WHO_Y
NgTdfH_BZG33
NgTdfH_NCCP11945
NmTdfH_020-06
NmTdfH_alpha710
NmTdfH_NzZ-05/33
NmTdfH_93004
NmTdfH ATCC13091
NmTdfH_alpha522
NmTdfH_NM2795
NmTdfH_81858
NmTdfH_ERS514534
NmTdfH_alphal53
NmTdfH 053442
NmTdfH_MO0579
NmTdfH_MC58
NmTdfH_LNP21362
NmTdfH_IR1074
NmTdfH_H44/76
NmTdfH_FDAARGOS_210
NmTdfH_FDAARGOS_215
NmTdfH_

NmTdfH_ 510612
NmTdfH_Z2491
NmTdfH_NCTC8249
NmTdfH alphal4

NmTdfH 2842STDY5881378

NmTdfH_CHUV

NmTdfH_FAM18
NmTdfH M09293
NmTdfH M26503

NmTdfH 2842STDY5881093

NmTdfH PMB5301

134
134
134
134
134
134
134
117
141
134
134
134
128
117
117
117
117
134
134
141
117
117
134
117
133
134
134
134
134
134
134
134
134
134
120
134
134
134
134
134
134
134
134
117
134
134
134
134
134
134
134
134
134
134

nl pe n2 p7 n3 p8
Q200 — Q200 — Q2000 >

SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA

SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSIKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSWIKGNA|
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQOGNNTYGLLLKGLTGTNSNKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSNKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSPIFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSNKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSHIKGNA|
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVOGNNTYGLLLKGLTGTNSIKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVOGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSNKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSNKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSNKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSNKGNA]
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVOGNNTYGLLLKGLTGTNSHKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA

SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSIKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSWIKGNA|
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVOGNNTYGLLLKGLTGTNSIKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSIKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSHIKGNA|
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSIKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSHWKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSWIKGNA|
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSHKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVOGNNTYGLLLKGLTGTNSINKGNA

SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSIKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSWIKGNA|
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSIKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGIBSLAGSANLRTLGVDDVVOGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSINKGNA
SSQFGASVDSNFIAGLDVVKGSFSGSAGINSLAGSANLRTLGVDDVVQGNNTYGLLLKGLTGTNSIKGNA
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RLEVGTRWLGNKLTLGGAMRYFGKSIRATAEERYIDGTNGENTEIMIROQLGKRSIKQTETLARQPLIFDFY
RLEVGTRWLGNKLTLGGAMRYFGKSIRATAEERYIDGTNGENTEIMIROQLGKRSIKQTETLARQPLIFDFY
RLEVGTRWLGNKLTLGGAMRYFGKSIRATAEERYIDGTNGENTEIMIRQLGKRSIKQTETLARQPLIFDFY
RLEVGTRWLGNKLTLGGAMRYFGKSIRATAEERYIDGTNGIENTEIMIROLGKRSIKQTETLARQPLIFDFY|
RLEVGTRWLGNKLTLGGAMRYFGKSIRATAEERYIDGTMNGIEN TEBMMYRQLGKRSIKQTETLARQPLIFDFY]
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NgTdfH_FA1090
NgTAdfH_WHO_M
NgTdfH_WHO_O
NgTdfH_WHO_U
NgTJdfH_WHO_P
NgTdfH MS11
NgTdfH_F62
NgTJdfH_WHO_F

NgTdfH MIA 2011_03-10

NgTdfH_DGI18
NgTdfH_FA19
NgTdfH_WHO_L
NgTdfH_DG12
NgTdfH_WHO_K
NgTdfH_WHO_W
NgTdfH_WHO_X
NgTdfH_WHO_Z
NgTdfH_WHO_G
NgTdfH_WHO_N
NgTdfH_NG-k51.05
NgTdfH_WHO_V
NgTdfH_WHO_Y
NgTdfH_BZG33
NgTdfH_NCCP11945
NmTdfH_020-06
NmTdfH_alpha710
NmTdfH_NzZ-05/33
NmTdfH_93004
NmTdfH ATCC13091
NmTdfH_alpha522
NmTdfH_NM2795
NmTdfH_81858
NmTdfH_ERS514534
NmTdfH_alphal53
NmTdfH 053442
NmTdfH_MO0579
NmTdfH_MC58
NmTdfH_LNP21362
NmTdfH_IR1074
NmTdfH_H44/76

NmTdfH_FDAARGOS_210
NmTdfH_FDAARGOS_215

NmTdfH_

NmTdfH_ 510612
NmTdfH_Z2491
NmTdfH_NCTC8249
NmTdfH alphal4

NmTdfH 2842STDY5881378

NmTdfH_CHUV

NmTdfH_FAM18
NmTdfH M09293
NmTdfH M26503

NmTdfH 2842STDY5881093

NmTdfH PMB5301

834
834
834
834
834
834
834
817
841
834
834
834
828
817
817
817
817
834
834
841
817
817
834
817
833
834
834
834
834
834
834
834
834
834
819
833
833
833
833
833
833
834
834
817
834
834
834
834
834
834
834
834
834
834

n
— QQ( =— TT
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED|Y

AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED|N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED]N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNEDIN
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED)N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNPBDI
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNDN
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNDN
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNEDIN
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED)N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED|N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED]N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED]N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED)N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED|N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED|N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNPD
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNEDH
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEBVTCNDRE
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNDN
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEBVTCNEDH
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNED]N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED)N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNED|N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED]N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED)N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNJD|Y
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNEDH
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNED)N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNSDN
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEREVTCNSDN
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNPBDI
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEBVTCNJADR
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDERVTCNDN
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED]N
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNEDH
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEBVTCNDE
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEBVTCNJADR
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNEDH
AAYEPKKNLIFRAEVKNLFDRRYIDPLDAGNDAATQRYYSSFDPKDKDEPBVTCNED

BELCNGKYGGTSKS

BELCNGKYGGTSKS

TT

BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
MLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
MLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS

MLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS

ELCNGKYGGTSKS
ELCNGKYGGTSKS
MLCNGKYGGTSKS
BMLCNGKYGGTSKS
ELCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
MLCNGKYGGTSKS
BMLCNGKYGGTSKS

BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
MLCNGKYGGTSKS
ELCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
MLCNGKYGGTSKS
BMLCNGKYGGTSKS
BMLCNGKYGGTSKS
ELCNGKYGGTSKS

BELCNGKYGGTSKS

ELCNGKYGGTSKS
MLCNGKYGGTSKS
MLCNGKYGGTSKS

BELCNGKYGGTSKS
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NgTdfH_WHO_Y
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NgTdfH_NCCP11945
NmTdfH_020-06
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NmTdfH_NzZ-05/33
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NmTdfH_ERS514534
NmTdfH_alphal53
NmTdfH 053442
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904
904
904
904
904
904
904
887
911
904
904
904
898
887
887
887
887
904
904
911
887
887
904
887
902
903
903
904
904
903
904
904
904
904
889
902
903
903
903
903
902
904
904
887
904
903
904
904
903
903
903
903
903
903




NEISp0944_35
NEISp0944_39
NEISp0944_5
NEISp0944_75
NEISp0944_180
NEISp0944_22
NEISp0944_25
NEISp0944_142
NEISp0944_135
NEISp0944_126
NEISp0944_901
NEISp0944_131
NEISp0944_777
NEISp0944_207
NEISp0944_198
NEISp0944_863
NEISp0944_160
NEISp0944_859
NEISp0944_912
NEISp0944_251
NEISp0944_196
NEISp0944_263
NEISp0944_897
NEISp0944_79
NEISp0944_13
NEISp0944_574
NEISp0944_478
NEISp0944_347
NEISp0944_177
NEISp0944_140
NEISp0944_534
NEISp0944_37
NEISp0944_176
NEISp0944_907
NEISp0944_12
NEISp0944_69
NEISp0944_373
NEISp0944_86
NEISp0944_821
NEISp0944_369
NEISp0944_87
NEISp0944_88
NEISp0944_33
NEISp0944_70
NEISp0944_61
NEISp0944_83
NEISp0944_122
NEISp0944_778
NEISp0944_107
NEISp0944_56
NEISp0944_607
NEISp0944_318
NEISp0944_134
NEISp0944_129
NEISp0944_18
NEISp0944_1
NEISp0944_381
NEISp0944_157
NEISp0944_60
NEISp0944_606
NEISp0944_908
NEISp0944_130
NEISp0944_46
NEISp0944_23
NEISp0944_499
NEISp0944_81
NEISp0944_41
NEISp0944_3
NEISp0944_553
NEISp0944_271
NEISp0944_82
NEISp0944_20
NEISp0944_2
NEISp0944_9

Supplementary Figure 7. Sequence alignment of ZnuDs.

1 10 20 30

A T ONEERIERAAS I LLISTIHI LS OFNHEHNE QT V]
LK[YDGKP KT O ThWS-RAAAS T 1.1 T S S)AT LAQENHERIE O T V|
LK[YDGKPKUTH ThSBSBAAAA T, 1, T TNL}JA T AQE\H ERE O T V|
LK[YDGKPKUTR ThBSBAAAA 1,1, T I NL}JAVAQEHERE O T V|
NUT O TR SEABAS T 1.1 T SAPIT L SQE\H ERE O S V|
NUAQThRSBABAS T LI ST L S OF\H GRE O S M
NUAQThERSEABAS T LI ST LS OENH GRE O S M
AT O TR SRARAS T LLISTIFI LS OENHERE O S V|
AUTOTRASBABAS T LT T STIFT L SQEVHERE O S V|
AT O ThEASBABAS T LT STIHT LS QEVH ERE O S V|
.. WTOThERSRREAS T 1,1, T STIJT LSO HERE O S V|
. .MRREAKUAQ ThBSBABAS T LT INT)FLLAQENH ERE O S V|
. .MRREAKGUAQ ThSRSBABAS T LLINT)FLLAQENHERE O S V|
. .MRREAKGUAQ ThRSBABAS T LLINT)FLLAQENHERE O S V]
. .MRREAKUAQ ThSRSBABAS T 1.1 TN T)FL LA QENHERE O S V|
. .MRREAKIUAQ ThBSBABAS T L. INT)FL LA QENHERE O S V|
. .MRREVKIUAQ ThBSBABAS T T LI N T)FL LA QENQ GEYE O S V|
. .MRREVKUAQ ThRSBABAS T T LI N T)FL LA QENQ GEYE O S V|
. .MRREVKUAQ ThSRSBABAS T T LI NT)FL LA QENQ GEYE O S V|
. .MRREVKIUAQ ThRSBABAS T T LI NT)FL LA QENQ GEYE O S V|
. .MRREAKUEQ ThMASBABAS T T 1. TN T)FL LA QENQ GEYE O S V|
. .MRREVKIUAQ ThRSBABAS T T 1IN T)FL LA QENQ GEYE O S V|
. .MRREAKIUAQ ThRSBABAS T L. LI N T)FLLAQENHERE O S V|
. .MRREAKUAQ ThRSBABAS T LI INT)FL LA QENH ERE O S V|
. .MRREAKUAQ ThSRSBABAS T LLINT)FLLAQENHERE O S V]
. .MRREAKGUAQ ThRSBABAS T LLINT)FLLAQENHERE O S V]
. .MRREAKUAQ ThSRIBABAS T LT TN T)FL LA QENHERE O S V|
. .MRREAKIUAQ ThRSBABAS T T 1IN T)FL LA QFNH GRYE O S V|
.MOREAKIUAQ ThBSBAIAS T 1.1 T N T)HL LA QENH ERE O S V|
VO ThdBS-RaATAAS T 1,1 INTIILLAQEH ERD R S V|
NUEQ TR SRABAS T LL TN T)FL LA QENHERE O S V|
.. T O ThdASBATAAS T 1.1 INTIILLAQEHERE O S V]
. .MRREAKUAQ ThSAIBABAS T 1.1 TN T)FL LA QENHERE O S V|
. .MRREAKIUAQ ThRSBABAS T LI INT)FL LA QENH ERE O S V|
. .MRREAKUAQIpBSEABAS T L. LI NT)FLLAQENHERE O S V|
. .MRREAKEQ ThBSBABAS T 1L INT)FL LA QENH ERE O S V|
. .MRRETKUAQ ThRSBEBAS T LLINT)FILLAQENHERYE O S V|
. .MRREAKYUAQ ThRSBABAS T LLINT)FLLAQENHERE O S V]
. .MRREAKUAQ ThSAIBABAS T 1.1 TN T)FL LA QENHERE O S V|
. .MOREAKIUAQ ThRSBABAS T 1L INT)FL LA QENHERE O S V|
. .MRREVKIUAQ ThBSBABAS T T 1T N T)FL LA QENQ GEE O S V|
\MRREVKIUAQ ThBSBABAS T T 1IN T)FL LA QENO GEYE O S V|
Y W20 ThdBSBATAAS T 1.1 I STIII LS OLHGE O S M
. .MRREAKUAQ ThMRSBABAS T LL TN T)FLLAQENHERYE O S V]
. .MRRETKUAQ ThSAIBABAS T .1 TN T)FL LA QENH ERE O S V|
. .MRREAKIUAQ ThBSBABAS T L.LINT)FL LA QENHERE O S V|
. .MRREAKIUAQ ThBHSBABAS T L1 I N T)FL LA QENHERE O S V|
. .MRREAKUAQ ThRSBABAS T T 1IN T)FL LA QFNH GRYE O S V|
. .MRREVKYUAQ ThRSBABAS T T LI NT)FL LA QENQ GEYE O S V|
. .MRREAKIYUEQ ThBSBABAS T LI I N T)FL LA QFNH GEYE O S V|
. .MRREAKIUAQ ThMASBABAS T 1.1 TN T)FL L S QF:VH GRE O S V|
. .MRREAKIGUAQIpSRSBABAS T L1 T S TIFL LV LEVHERE O S V|
. .MRRETKIUAQ IpBSBABAS T .1 T ST)FP P ALENH ERE O S V|
. .MRREAKUAQ ThHSBABAS T .1 T S T)FT L S OF:\H GRYE O S M|
. .MRREVKUAQ ThSRSEABAS T T LINT)FILLAQENHERYE O S V]
. .MRREAKIGAQIpMNSERABAS T LLISTIFLLVLENHERE O S V]
. .MRREAKIUAQ ThMRSBABAS T 1.1 TN T)FL L S QF:VH GRE O S V|
. .MRREAKUAQ ThSRSBABAS T 1.1 TST)FT LAQENHERE O S V|
. .MRREAKUT O IpBHSBABAS T L. LI N T)FLLAQENHERE O S V|
. .MRREAKUAQ ThRSBABAS T LI I N T)FL L S OF:\H GRE O S V|
\MRREVKIUAQ ThRHSBABAS T T LINT)FLLAQENHERE O S V]
W20 ThdRSRATAAS T 1L TNTIYL LA LI ERE O S V]
AT O ThASBABAS T 1.1 T ST L SQEVH ERE O S V|
.. WA O ThERSBATAAS T 1,1 INTIILLAQEHERD R S V|
. .MRREAKIUAQ ThBRSEABAS T 1.1 T S TIFT LAQENHERE O S V|
. .MRREAKUAQ ThRSBABAS T LI INT)FLLAQENH ERE O S V|
. .MRREAKIGAQIpSHSBABAS T LI STIFILLVLEHERE O S V]
. .MRREAKUAQ ThMNSBABAS T LLINT)IFLLAQENHERE O S V]
. .MRREAKWUT QO ThRSBABAS T .1 TN T)FL LA QENH ERE O S V|
. .MRREAKIUAQ ThRSBABAS T 1L I N T)FL LA QENH ERE O S V|
\MRREAKIUAQ ThHSBABAS T T 1. TN T)HL LA QENH GRE O S V|
\MRREAKIUAQ ThBSBABAS T 1.1 I N T)HL LA QENH ERE O S V|
\MRREAKIVAQ ThRHSBABAS T 1L I N T)FIL LA QENH ERYE O S V]
\MRREAKINAQ ThSRSFRPAS I LLINT)HL LA QENHERYE O S V]




NEISp0944_35
NEISp0944_39
NEISp0944_5
NEISp0944_75
NEISp0944_180
NEISp0944_22
NEISp0944_25
NEISp0944_142
NEISp0944_135
NEISp0944_126
NEISp0944_901
NEISp0944_131
NEISp0944_777
NEISp0944_207
NEISp0944_198
NEISp0944_863
NEISp0944_160
NEISp0944_859
NEISp0944_912
NEISp0944_251
NEISp0944_196
NEISp0944_263
NEISp0944_897
NEISp0944_79
NEISp0944_13
NEISp0944_574
NEISp0944_478
NEISp0944_347
NEISp0944_177
NEISp0944_140
NEISp0944_534
NEISp0944_37
NEISp0944_176
NEISp0944_907
NEISp0944_12
NEISp0944_69
NEISp0944_373
NEISp0944_86
NEISp0944_821
NEISp0944_369
NEISp0944_87
NEISp0944_88
NEISp0944_33
NEISp0944_70
NEISp0944_61
NEISp0944_83
NEISp0944_122
NEISp0944_778
NEISp0944_107
NEISp0944_56
NEISp0944_607
NEISp0944_318
NEISp0944_134
NEISp0944_129
NEISp0944_18
NEISp0944_1
NEISp0944_381
NEISp0944_157
NEISp0944_60
NEISp0944_606
NEISp0944_908
NEISp0944_130
NEISp0944_46
NEISp0944_23
NEISp0944_499
NEISp0944_81
NEISp0944_41
NEISp0944_3
NEISp0944_553
NEISp0944_271
NEISp0944_82
NEISp0944_20
NEISp0944_2
NEISp0944_9
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BIONAPRWYPARSLGIFH LENSIL. TN I DABILD YMRVFINONKLARME TIRTP[HHMLN L G
BIONAPR\WYP AR L GIFH LN\BWAL TSN I DARBILD YMRVFINONKLARME TIRTP[HHML N L G
BIONAPRWP ARSNL G H LINBWAL TRAN I DABILD YMRVFINONKLARME TINTP[lH HML N L GEN
BIONAPRWP AN L G H LINEWAL TININ I DABILD YMRVFINONKLARME TINTP[lH HML N L GEN
BIONAPRWYP ARSI LGIFH LEGNSIL. TN I DANLD YMRVFINONKLARME TIRTP[HHMLN L GEN
INONAPRWPARSNLGI\YH LS| L. TR I DANLD YMRVFENONKLARME TINTP[eH HML N L GEN
BIONAPRWYPARSLGIFH LENSIL TN I DANLD YMRVFINONKLARME TIRTP[HHML N L G
BIONAPR\WYPARSNL G\ H LEG:WNL TSN I DANLD YMRVFINONKLARME TIRTP[HHMLN L G
BIONAPRWPAPRSNL GNYH LI L. TRAN I DANLD YMRVFINONKLARME TINTP[lH HML N L GEN
BIONAPRWPAESNLGIIH LIS L. TRINI DANLD YMRVFINONKLARME TINTP[elH HML N L GEN
BIONAPRWP ARSI L GIWH LEGNSIL TSN I DANLD YMRVFINONKLARME TIRTP[§HHMLN L GEN
INONAPRWPARSNLGIFH LENSI L. TR I DANLD YMRVFENONKLARME Tl TP HHML N L GEN
BIONAPRWYPAERSNLGWHLEANIL TN I DANLD YMRVFINONKLARME TIRTP[HHMLN L G
BIONAPR\WYP ARSI L GIFH LEGNSIL. TN I DANLD YMRVFINONKLARME TIRTP[HHML N L G
INONAPRWP ANWSNL GIAH LGNS| L. TBAN I DANLD YMRVFERNONKLARBIE TINT PINHHML N L G2
BIONAPRWP AESNL GNYH LIS L. TRINI DANLD YMRVFINONKLARME TINTP[lH HML N L GEN
INONAPRWPARSNLGIIH LS| L TR I DANLD YMRVFENONKLARME Tl TP HHML N L GEN
BIONAPRWYPAESNLGWHLEANSIL TN I DANLD YMRVFINONKLARME TIRTP[HHMLN L GEN
BIONAPRWYPARSLGIFH LENSIL TN I DANLD YMRVFINONKLARME TIRTP[HHML N L G
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BIONAPRWPAERSNLGIIH LIS L. TRINI DANLD YMRVFINONKLARME TINTP[elH HML N L GEN
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