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EPLELATAFL
RVGEAF 1QFV
HGQCPNHRLT
~ESTPPHRMT
KKPVLPHQAA
FMNGVLHQAF
LSGKLLHSLK
ASAVPPLALR
SQGSPRHCFT
LRPFGVQIKT
EANKPPVYFS
ELYVPPWALR
VDFRQPFQVH
KAGGHASLLQ
GLVQPLNSMG
LQNEPGWRVR
LRSEPGWRVS
LRTEAGWRVS
HANGPLFAAE
ITSGPTFAID
ILRGPVFAAN
MVNGPLVG ID
IVNGPVFLAV
I NGP FAA

140
LVRDQQ---T
LVRDSH---K
LVGEN----T
IVITE----S
LVEEPG---S
LARLASPTNQ
11QSNNH--S
FIKS--A--D
LVKS--S--S
VAKQK-Q--T
ICDTA----D
IAKTK----S
VIQTT----S
IWSTD----N
1YIVED----
LFVLD----S
VYQSG-———-
HCKLP-----
LNREE-—--—-
FVERN-----
LVSAQ-———-
LVFATLG---
GQQTD----N
1YRLNEQ---
VYRIDGE---
LYRISKE---
FFDYGT----
LFE I EDDF--
LFDIKG--—-
IFGSGE----
HFTVTN--—-

F ——

150
C3
XH

KKRWFVWT IH
EKRWFVWT IH
TQPIFVWTVH
NQRYFVWT IH
DKMNFV I TMH
QSAWFLCDLH
ALYHYVLTIH
GEHRLIIRLS
GEHRLVIRIT
GSHRIFMRLS
GRIFCSLDIS
GKVWMKLEIS
GRVIVKLIIN
GEIFCILDLS
GTIFCQLDKN
GRMFALLAIG
VKTAFRLDIN
———RLLFQIH
DSAKLLFCCH
DQSFLDLAIF
KQKQL IVHIF
DRRFVVLSIA
GDWILNFTIH
~EHVLSIVMH
~NHVLS I'VMH
—DHILSIVMH
~QQFAFLTGH
~SQVLTLVAH
~EQI IFMAAH
~KRFVSVTIH
HRPLLLLSAH
- Q L AH
H
E2



Consensus

NPS1
NPS3
NPS4
NPS4
NPS6
NPS8
NPS9
NPS1
NPS3
NPS4
NPS4
NPS4
NPS4
NPS5
NPS5
NPS5
NPS5
NPS2
NPS2
NPS2
NPS2
NPS2
NPS2
NPS1
NPS3
NPS3
NPS4
NPS4
NPS4
NPS5
NPS8

con2
con2
con3
con6
conl
conl
conl
con3
con4
con9
con2
conb
con8
conl
con3
con4
con8
conl
con2
con3
con4
conb5
con6
conl
conl
con3
epil
epi4
epi7
epi2
epil

Consensus

160
C3 continue
HXxxXXDGXS
HA DG S
HALYDGWSVP
HATYDGWALA
HATYDGWSWT
HALYDGWSITY
HAVYDGWSMP
WAAYDGWSLR
HAIYDGLSLP
HAQYDGVCLP
HAQYDGVCFP
HAQYDGVCMS
HAIMDGHSMS
HVINDGTSVS
HSVIDGGSLA
HMITDGSSWV
HIISDGISSR
HMIIDHVSLT
HAL IDGGSLM
HALYDGWSLD
HALYDGIAMS
HALFDAQSLQ
HGLYDGNSIG
HALYDGWSLS
HALYDALSLP
HIVSDGWSLD
HIVSDGWSVD
H1VSDGWSTD
HLVVDLVTWR
HLVIDIVSWG
HLVVDLVSWG
HLVVDAVSWR
HLVIDLVSWR
HLVVDLVSWR
HLXVDxVSW

d

RIVSAVRTIY
HILNAVQTAY
NLFRKVE IHY
LVLQRVQQIY
LVFDRVNRAF
LLLSEAQNLY
ILLQDLNEAL
KILDTLSCIY
SFIKTLFAIY
KILLALQDGY
LLVSELRTAC
NMLVDLARAY
VIENDLQEAY
LL1EDFSRAL
IMIQDLLDAY
HILSDWDRFC
PLIQDLRMAY
LLLRDLDHCL
TLLAEVQELY
NIFTDVTAFY
LLLQGVWNSY
LLHQDVQAAY
MVVDRFAALC
VLKKELAVLY
VLKKELSKLY
VLTRELGIFY
LLLEELEEIL
VLLEDLQALL
M1 1QDLEDLL
VILEDLEGI I
VIWRDLEDFI
VILEDLE L

180
G ———-
DGG----VLR
NGA----ELE
HND----VQD
MKG=---VSN
NGL----HTE
HGR----HPH
RGT----GIK
NRK----PLG
SGK----PVE
NGL----PVS
EGQ----LTL
ERK----LSR
EGR----LTG
RGI----QSL
GDR-———- LE
RGWNP-LSDL
NGF----HSI
RGK----QDL
HGR----QLL
KGLS----LP
ERRD---SMP
EGR----- YT
AGAS I SGEAD
AAAVRGENLI
AAALRGEDLD
SALIQGRDPL
KGG---QLLA
NGVQ---PSP
GSTGSMPTLQ
ARG----APA
RNK--CLLSA

— A

E2 continued (C3 homolog)

190 200
KQPG---——= —- FNSFIKYL
KQFG-—-——— —- FNNFIKYL
IPATVP--—— —- YSRFVKYL
ILQT-P---— --YARFIQYL
RPSS——-——— —- FKHF IKHL
PLND-—--—— —- MRVLTNSL
PRPQ-—--—— —- FNSFIRYV
PSYP—————— —- FSTFLAYA
ATHS---——= —= FSTYLAYT
SAPS-———-— -- FGNFVRET
D--YTP--—— -- LSAY 1AWL
ADIGPL-——- —— YSDY IDHV
E--GPL--—— —- YSDY IKYL
S-VAPG---- -- YDRYVDY I
GLSAS-——-- —- FSDY INHI
DVLPP---—— —- FRHY THHL
AAPP—————— FGEMIRYL
KRPS—————— —- FREVVRYL
PPVS—————— —- YDVYLKRM
PVPS—————— —- LNEVVSHV
DAPS-—--—— —- FHTALAHG
PRPS—————— —- YEAYLEEI
ASES---——- —— LKVWKEYT

SRLSPLPVQY RDFSAWQRMP
SCLPPLPIQY RDFSVWQKLP
SCVQPLPIQY RDFSVWQRQQ

PALP-————— —- FQKWAELQ
QSLP-————— —- YHAWLQQQ
RGLS-—--—— -- FQAWCEKQ
RPEP—————— VHFQAWGRAQ
RGIS--———= —- FRRWCKEQ
R LP—————— —- FQAW  Q



Consensus
NPS1 con2
NPS3 con2
NPS4 con3
NPS4 con6
NPS6 conl
NPS8 conl
NPS9 conl
NPS1 con3
NPS3 con4
NPS4 con9
NPS4 con2
NPS4 conb5
NPS4 con8
NPS5 conl
NPS5 con3
NPS5 con4
NPS5 con8
NPS2 conl
NPS2 con2
NPS2 con3
NPS2 con4
NPS2 conb5
NPS2 con6
NPS1 conl
NPS3 conl
NPS3 con3
NPS4 epil
NPS4 epi4
NPS4 epi7
NPS5 epi2
NPS8 epil
Consensus

210

SKQ---D-QD
EQL---D-QD
CSL---D-QK
SNR---D-HS
ISL---D-PA
WSC---E-LA
LAS---N-RE
QS----Q-RP
RG----R-RS
AK----T-VS
TRQ---P-EE
LSM---P-RD
REL---S-AD
RLD---PNAD
NET---D-AG
SSR---N-LA
SQS---N-HQ
DDDRRLNKTQ
LEQ---N-LD
1QSYKQD-NS
PLR----1PD
LR----SGDD
RQQT--HPSA
EQM---QGYQ
GQV---QEHQ
AQI---DNDQ
QEH---A-ES
FLQ---VKQE
SVN---ALDT
VEQ---ARTR
HRE---S-CN
——-A

220
Yyw -

ATATYWKA-A
GLASYWRA-T
ESDAFWMS-H
VSKEYWRT-N
DAQQYWKE-R
KAESYWQNQF
DAQQFWKS-E
ASELYWRR-L
1SSQYWRN-L
GAHDHWRE-V
ASLDFWKS-Y
ADLAYWKT-Y
DAIGYWKG-K
AALDYWMQ-Y
EAEKYWSR-Y
YSTNFWEG-R
EK IDWWGN-Y
NSTNYWKS-L
EADKYWSA-L
SGKEFWVE--
DAKSFWKDL I
RSTAFWSG-Y
EAKQFWTE-Y
KQLEYWVA-E
RQLDYWIN-Q
SQLEYWSN-Q
LEISEILP-E
NPRKVFPT--
LQQSSIQRQP
LDPARVLPAG
LMPDTVLP--
L LP-

230

L
LGGCTATTPF
LSDCEAN-VF
LDNVTAT-QF
LDQIDAY-QF
LEGTIPH-QF
SGLTHAALAF
LSSVGLA-TF
LQGSNMIKIT
LQGSRITKVT
LRGSKMTEIV
LNGSEIS-SF
LSGIEPC-FF
LRGVSPC-HF
LEEVEPC-KF
LDSATRC-HF
LRNLLPCQVS
LHKTKPCEVL
LGDYIPT-TL
LEGFEPT-SF
LGKTANPSRF
LARTSS---L
LAGAKPT-FY
LAGAKSAPVN
LQSSRPAEFL
LDSSRPAEFL
LNTSRPAELL
VDVPHMDFSY
VEIAPAKFDY
LVVQPANLSF
LDIESANTYF
FAVPPYDTSF
V PA SF

240
PL -
PPLVPGVQ--
PPLQSRVQ--
PQLPSADY--
PRSSQVSA--
PPLPQKGY--
PQQQQRQQPLYV
PVLPSKTY--
SLLCPRVP--
SLLGPSIR--
NRFGPNYQ--
PVLDDGQGQL
PTLNDGKP--
PTATRDTS--
PVLDGDIR-A
PQLAPPVN-K
DPNSCSVG--
SIFNQPIKGI
PNYHGKLVH-
PSLTGKRVRE
PNLAPLKCD-
PTLFDNSS--
PQLSLEQS--
LNLNTWTP--
CDKPRPMTLS
YDKPRPATLS
CDKPRPTALS
WG IQHQDNTY
WGMEGRPNLN
WGMDTRSNLY
WKMEGQPVFF
WGCASKDQVR
WGM N

250
----- PPIAD
----- QPVAD
----- HVETN
----- KDKPS
----- TTQAD
CREDSTLLRP
----- SPLAN
----- ESNDQ
----- RGNNP
----- RSAGR
L———EKKLVT
L---AREPAS
K---PRQLKS
A---TEIGEL
G---SQAMPT
----- DSQSM
S---HDNERF
----- NASIH
YEAFTSSSRR
----- PKPP1
Q----DAWVI
------ sVIY
----- SRRVS
G---KAGVHK
G---KAGTQK
G---QAGKEK
G---NASHAS
G---DLISED
G---DVERDD
Q---DSASKK
G---NAIDST
G---D



Consensus
NPS1 con2
NPS3 con2
NPS4 con3
NPS4 con6
NPS6 conl
NPS8 conl
NPS9 conl
NPS1 con3
NPS3 con4
NPS4 con9
NPS4 con2
NPS4 con5
NPS4 con8
NPS5 conl
NPS5 con3
NPS5 con4
NPS5 con8
NPS2 conl
NPS2 con2
NPS2 con3
NPS2 con4
NPS2 con5
NPS2 con6
NPS1 conl
NPS3 conl
NPS3 con3
NPS4 epil
NPS4 epi4
NPS4 epi7
NPS5 epi2
NPS8 epil
Consensus

260

AIVEY-QCP-
ATAEY-QCP-
GQLLH-RVQ-
GQTLHYQMK-
SLLEH-YVT-
GDDHDASVVL
ASFQY-RIS-
SGINVVRI I -
IEIQTESII-
SITLERRVD-
IRMDLSSISL
VVVDIHHIN-
FDMRFSRFG-
FEVQFTEFD-
EKVELVLDNK
GAVSFTIETA
RYVKIPQSAT
RFFGQSSVSR
LSMSLDSVR-
VCTRRSAKSL
ARTMRAPAN-
QHETTSQSDF
LVQRNAITADV
IRIDGQVCS-
LTISHRLYE-
INIDGPLYN-
FELDNELSS-
IGLSTRDT--
FTITKEIT--
LQLSKASS--
MILDRDSSQ-

L S--

270

-—-SFPRMTS
-——PLPKRTS
——-LKRNAEL
———LAPHKHV
——-VPTSAHS
QDFGCQGTGS
---LQRKTRS
——-NMPKLPK
———SMPHVPT
---SPSLKRF
PDFQSFCNAN
~PVQEFCKQN
~ELHGLAEAS
~ELQRFCKHN
RALELKCRNF
GATQTFCKTT
VGV IGFCQRF
HNLFECAHHS
—-—-NSCQNS
IDLENGCRQA
--FDLIRRQL
YKIKSFTKQQ
SRIKKLCAAA
-KLRRFCRTH
-RLQDFARER
~KLQQFCKAH
—AFLTTCHNA
-MLLLGAQDA
~AMATGHHHV
~QAFGACKCH
~LLMGHSNDT

280

Cc4
XXXXA
T A
DATLSATIRA
NTTISTLIRT
DVTVPSMIRA
DVTPTNVIRA
KLTLATIIRG
GFTASTLIRA
DFTTATLIKA
NLTTASVVSA
GFTLASIVSS
DITSATVAKA
GITLSNVFHT
GVTLSNLLQL
NVTFANLFLT
ETTISAVLQT
GISNSSALQA
GVTLSNLLQF
GITRSVFLQV
AINPQVYFQA
SVSLLSVVHA
NTTMPAVGMA
NVTAQAVVQA
AITLQTLGQA
GVSIQALFFA
EVTPFVVLLA
GVTLFVVLLT
GVTQFMVLFA
YKTEPVEVLL
LATEIVDILV
YKTDLVDIFL
GFDQVDLLSA
MRTEPLDIIL
TE VDI L

290

AWA
AWA L

AWAILISQYT
AWATVASAYT
AWGLLLATYS
AWAT ILAAYT
AWALVSSLYM
ALG I'VLARHL
AWGLLLARYN
AWAMILSHIT
AWARVLSKIT
AWASTLACIA
AWALTLSCY I
TWALTLHYYV
AWALVLRSYT
AWALLLRNYT
AWALVLKTYL
AWALVLHVYT
VWAMVLSYLT
ATAFVLSLYT
AWAKLLHFYT
SWLSLLSSYT
CWFSVLHRHV
CHAAVLATVI
AYARFVSETI
TFRAAHYRLT
VFRAAHYRLT
AFRATHFRLT
ASL1QSWSLV
AGLLESFRKT
AAV IHSFSRV
AVLLSFLDLF
GALAHSFGQS
AL SF

300

--DV FG
GLD--DVVFG
NSE--DVVFG
GSD--DVVWM
HSN--DVVFG
GHP--DIVFG
QTD--RVVFG
DSP--QAVFG
GEE--DVTYA
GEE--DVVYG
SKS--DIVFG
GSD--DVTFG
GAF--DVSFG
KSS--DVCYG
GNS--DVCFG
NSE--AVIFG
GQD--TVCFG
DAP--DVCFG
GSS--DVVLG
HES--DICFG
GES--SVTCG
KG---DVATG
RSL--DVMFG
EAKSRDVVFG
GQE--DATIG
NQD--DATIG
GON--DATIG
FTD--RPIPA
FQD--RSPVA
FIN--RKVPT
GRP--SASLF
FPE-—-HKMPT
F -——R P



Consensus

NPS1
NPS3
NPS4
NPS4
NPS6
NPS8
NPS9
NPS1
NPS3
NPS4
NPS4
NPS4
NPS4
NPS5
NPS5
NPS5
NPS5
NPS2
NPS2
NPS2
NPS2
NPS2
NPS2
NPS1
NPS3
NPS3
NPS4
NPS4
NPS4
NPS5
NPS8

con2
con2
con3
con6
conl
conl
conl
con3
con4
con9
con2
conb
con8
conl
con3
con4
con8
conl
con2
con3
con4
conb5
con6
conl
conl
con3
epil
epi4
epi7
epi2
epil

Consensus

310 320

GR - ———
ATVNGRNAP- ----VAGIED
ATVTGRNAP- ----VAGIES
ETNSGREAI- ----VPGIEA
ETLTGRDVA- ----VNGIMD
ETLTGRSAP- ----VPGIEQ
ATVTGRQGA- ----ATGLDR
CAVSGRISA- ----VSGVED
SIVAGRNSN- ----VPYISE
YMIAGRNAN- —--——IPNITK
HVISGRNGS- ----VPNIEN
YLTSARDSEE ----1EDVES
LVASGRDIP- ----VPNIES
YLTSGRDVP- ----VQNVES
YLSSGRSLP- —----1HGVEA
FLASGRDIP- ----1PGIDK
YLVSDRDID- ----TVDSDE
YLTSGRDAP- ----1QDVDR
NVTSGRTIP- ----VAGIED
NIVSGRSFPG ——--- EHLER
VVLSGRSSD- -——--- ATAH
I11VSGRSIE- ----FEGADR
AVLSGRAGS- —---- EEAEQ
VYLANRSS-- —————- DLSE
TPNANRDQ-- —=--- WELKD
VPNANRNR-- =——-- WEVGD
TVNANRDR-- —=—-- WELKD

IFNEGHGREP WDSS-IDITR
IHNEGHGRET FNSR-QDLSR
VFNESHGRQV WESSNIDLSR
VEGHGREPFY PG---LDLSR
VFLEGHGREP LGIRRIDCRD
VFNEGHGRE S -IDLSR

330

C5
XGPXXXTXP
GP P
1IGPTIATVP
LVGPVIATVP
1IGPTITTAP
ACGPVLTTVP
1EGPMITTVP
MAGPAFVTLP
1VGPVLATVP
1VGPCVNVIP
1VGPCLNIIP
1 IGPCLNMVP
IVGPLINTLV
AVGCFITMLC
AVGAFLNMLV
1VGPLINLLI
1VGPMVNMLP
1VGPLLSLVV
MIGPLANMLI
1IGPCIASLP
LVAPCFNTLP
ANFPCINTVP
VIGPMFENTIP
LMFPTMNTVA
IPYPTLCLVP
MIGFFVNMQC
LIGFFVNIQC
MIGFFVNLQC
TVGWFTALSP
TIGWFSTATP
TVGWFTTMYP
TVGWFTTLAP
TVGWFTVIYP
TVGWFTT P
TVGWFTTMxP
C5 homolog

XR

R
VRIRID
VRIRLQ
ARLQLN
TRVKID
IRVRLS
ICMSVD
VKIELD
VRAQVL
VRARVH
VRVTYR
CRVNFS
GRLVFS
SRVEIN
CKATGL
VRVQVT
GQVTIS
SKIQLN
FRIDFA
VRVDFD
LAFTVA
YHHRAQ
VRSVLH
LRVRVQ
IRIKVE
LRIKIQ
LRTTIT
ILVTPS
1YLPIS
VTVPIG
1AIDKT
LPLPTK
1 P
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Supplementary Figure 4
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