Data S2: Lh VLP GTPase alignments (Related to Main Figures 2, 3A, & 4A - C)

A Members of the novel Lh GTPase family

1 0 50 60 70 80 20
Sm01GTPase [ TR[FS[CZSTHIRRILM - NEMTAFFRD .[FFEDITIRFATNENTT[Z e[S T s VEG]S] SERRP ELJQNVD| SILDSSDPVREFSNALYL
Sm02GTPase |-D|V|GS|E“EAMINNML I -NEMTAYHPN . [« YEALKLRANNSTT|- -|ERY TG T V|S|K K TRTELONLE LMDN PQD NNS I[YL
Sm03GTPase GIHGlc X STHMINMYLLCNTHT S SRS . [ YD S|L{SM I|L{P DKN VK| -[EfID A GP V|TK| TP . . NLT[DL(S F|S|ND ¥ N|RI DEIMALSNI
Lg01GTPase TACR ST IIPYI I -NTHIK AE[XK S . |[RF|D PV[VII[V[<|ADEK S|K|=!-|If{GD GP T|S|V|T| YR . . NLPNL{A FEDN SQDIT AF|SIF|
Lg02GTPase TK|G|c R STYA TR TMCNERF GV[|QS .|T YINP|TE[Z|TARNE|. S|I[c/-KMGRG S LTE(T TEK . . LLPNLT FDDN ARDITSE‘YL
Lg03GTPase |SN[P|H|A[c % STHMVINAL I ¢ SKIMK G T|*|S P LIS EE E[I|I[VIV|<|S NN|QS|K|c/4|ERG T G S LiSIK] KET . . I[LPNLA AF[FDNRC[LVIQDV[TINAYYL
Lg04GTPase |- T|AlRS|: ST I)SP4L I RNKIKGV| . LEFVE NDSNS|I|e :|ER{G S E SE|S|V|T| IET . . HF[SNLA FGDT VQDIISYYI
Lg05GTPase AlK|s|c X S THVISPYL. T © NERT AVED . . [£¥]G SILT|ZQRIN G PN S|T|= 2| TRIG T S S T|S|Y|T| sEx. . TE/TEES E|EDNE C{V|SIOKVILINS FlY T
1 110 120 130 1 170 180
Sm01GTPase HPIR LILDVINFNS[IF SPD I YE[T I|LLNDLDQLFNGME| YQH.NEATVDHE| N[S|TL[.]. ESNTVESQVL[FD
Sm02GTPase HRAI =[S FIVVVINCHD|I|ISDDIGQT LETLFNDKEF| FEKI.EDILVDRE, D|S|N I|Z|QD S TIL{VM SNV S[ED
Sm03GTPase QpAMIN FIVLVINTQD|ILNDYSVPE NK|I HIL.NQALVDRDFINYLLHSRYLNIDELQLPSQVHE
Lg01GTPase TRAVH(S IJILVID IKD|ITEDNTQQF NNF| RNT.GGNP|IDYEYVNY[:LESHFLSDTNLRWSEI AN
Lg02GTPase NpAVH|R I|ILVV|D IND|IT QDN TQQF NGF| TTTYDDQP[IDNE[Y IN Y| LONHLLLD TGLKWSEVLKR
Lg03GTPase KpALH|S IJILVV|D I QDLNRGNVQMF NN ETI.DEIPVDFKYISNHLENVFL.HPKLKSFKNS|[KN
Lg04GTPase NpAV:|S F|IVVV[DFAN|INTDN TN S[F N RJE| SKL.NGGS[VNYNYF VY[« IRT|S YLl . NSGVNLSP I V1S
Lg05GTPase EWLTHK| IVLVVDHE TENER[Y TH . FENMIEW DKE] HSS.NEGNVDSSY . THQVMTK LG NLKNMP DGO S[KR
200 210
Sm01GTPase KKSGI LP.[{1 NAAD.IDD IPp
Sm02GTPase KK S|VIG|T}g{ =T P K|D|I|N|L{A AD| . [T DD[NfA T P|2
Sm03GTPase NNQGL KLN[=A| VTSD.E‘DD SG
Lg01GTPase TKRAL KMM|T] YTKDE D FEA
Lg02GTPase KDRVIALIF“|K LN| PDNTKD.IDD FP|2
Lg03GTPase N D R|T|A|L4g “|K M S[#|E|T|K[V|S S|D| . | T D|V[Npi L S|
Lg04GTPase TNQI|GT)g YKV T|#|L|c|PMN P . L C|YNEV P[2
Lg05GTPase ENRIGLIFIMAPNHE|ICTV|GEE] . CDINFKER
B Lh GTPases aligned with G1 GTPases
G1/30-421 LN TIGZ—\E‘..GLNKILK ERCNS ISSETK IFQFGTCD . . HUGNT SLgEM
Gl_1/29-424 GIT =|Al DMKGEKLA E‘HPKCL DMCEGT|SSKTT I|ZTHYISK . .
Gl_2/51-446 Alp &S| KT GKRE F|R/GHP[V|S|T[S APA SIGP[T SKT|TF|- TRNIS|T . .
G1_3/30-427 Sisxls, KMLAVY . .[ERSKIVVR . EpiC S[S I|T SE[TMF|= KX|yAP[L . .
Gl_4/51-445 LITHS EMIGEN . .[{IDGI[VILR SIS S|E[TK I|ZKERKISD . .
L.heterotoma/45-439 N|T 2| TKAEKK S|=F D P[V[V|I[V] IR{CDGP|T S|VITT T{Z TEYYISR . .
L.heterotoma_1/49-311 TRES ER{TAFRRD|{FED|ITIR EpS TS VE LGSK T|2 TE|3S|SRR P ELIQNV|DILIYD T
10 25 30 35 46 66 65 76
G1/30-421 76 AVEPRG . DP IQKITT I|VYNHRMI|EN[ID FNDRS[SDNV K] LGK . KMENCENFIAVVE TV EK
Gl_1/29-424 79 IQDITNA N INDP4L/ODNV| Al LGK . NMENCFKELSVIFT Ve H
Gl_2/51-446 78 VQDITNA E| I[NDF{L/GDNV| A FNN . RMEDF[YREI|SVIFT VEN
G1_3/30-427 76 LODITNA| N FINDp{VINDN V| K LGN . KMQDCFNFIAVIFT VK
G1_4/51-445 77 IQDIINA D FIQDp{LINHNV] A LSTREMENCIFINSIALIFT VEF
L.heterotoma/45-439 79 SIQDITNA K| I[KDPAT[EDNT| s FGN . NF THFEPRTTVIFT (VAR
L.heterotoma 1/49-311 81 |- SI|[LYSSDVREFSNALYLYHMIRRVE FNSHF|SDD I D FNG.MEEDFEPHISLIIS ALY
96 95 1006 105 126 125 136 135 146 145 150 155 166
G1/30-421 154 TTLTGNLIDFAFVTKIMESFFIULSRGNIDFEE TLFDFILHLTRNNONF - Lig VVDHGTIGEGHICE GIVP S
Gl_1/29-424 158 CI.EDDE[VDKEFISEKMSYQFLSD . NDMHIETS|D|LI|KFLIQHNDHIAFY PT.DDIDVDFKT LSEQ .
Gl_2/51-446 157 VI .HDGP[VNIEMINDLMTEVLLS .RNMS I§ODLFGEVQFLVMNNQQICFi PA.SD DV NpAF EARIKN S RRAE
G1_3/30-427 155 IALDGKI|IDVEFVAEEMENFLLSRGKIELED TF|I|RF VN HLV|INKKN I Lig VIVDHE T|T G Y GfiY EARIGIN T E S|T{S
Gl_4/51-445 157 TF.HKKHLD|I[TLVAKIMEA[XF S|SSTDNNGFESMS|HKF IKHLIENQQNI LIy LKASSIDVNLQ KNLEPAS
L.heterotoma/45-439 158 NT.GGNP|ID[YEYVNYHMES[HFLSD . TNLRWEE I AlNF T|H YL I[KIN TKR VALY Y[VITKDEVDVGHFE NSTKTE
L.heterotoma_1/49-311 160 QH.NEATVDHEYVSAKENS|. .ILE.SNLVEEQVLEDF IQHITDNKKSVC I)y NA.ADIDDNIP NNAQGKID

. . . o . o n A . . . . n N .
165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240

G1/30-421 233 KN| .. VEEILFPAKTFEK VDAEKYYATKRSYVL. FNNP|ITSESIRELERIKQELDSPQRZIN
Gl_1/29-424 233 .. SFSVSET|SKIYLXARENLFPDATFTDLEQAVITAVCHRAVSDLQR[SIRY S[SNTE INK|IKS[L{SDKILKD I QE[XF[F
Gl_2/51-446 233 NH C[F SVSESISMIVMF([HSRESLFEQSTFERLQTTIRNVVELLIKE . NE[SVERT|SN . LKSELINMAYEHLSDIRS|CIY
G1_3/30-427 234 MK LI" SISDK|SLLFIMRQNQ| KIPT}:.T KKLEAATIESYCLRKSVDIL.NISEE TMSICELEQKQELDKPLK ID
G1_4/51-445 235 KD L SLSDK|SLLFPRXAREEMY SPKTFEKLSDS|IEKYIS. .. .NVE.SRAHENAEWIFMLHE|IEHKLTFEF SKNZ IR
L.heterotoma/45-439 236 AN RFSISP|S[SMI|SHYIQSQ EVLEEGITEIASILS.LKA. .NKTEE LNY.LENRRELEKITKELQPIEMA E
L.heterotoma_1/49-311 235 KASHONMGISITERYLPCHQUEFNDLMHKE [ of. fofe o olefe ool ool oo ool dlde ool oo o]

250 255 2606 265 276 275 286 285 296 295 300 305 316 315 320

G1/30-421 308 EAMVNSKS|IN. IV sLooVDEKTISFV[IETERLIEMY KL F‘ﬁKELNRELVWFDPQFEA TNARMT[INNLIE T[TE LQ[
Gl_1/29-424 311 LILHKKSNFPEKLKILETLDDEIKFQIKKHDLEQYIKLLEFVDKILNMKTSLQLAIKLQT LSSTSQSEVITN 1QF KL
Gl_2/51-446 311 ET[FKSSLSIFSQKLD IILQ T|TDP I|T|SRO|I|QE QD|T LE[<AQLMEF VDK LILGLKK SNEFN I NLOGVILLYSLATV|TES I VS|I|SLOL
G1_3/30-427 313 VALNESISCCEE|IALLQDIDPTIINSAIENERLMD|{YKLIEFVDQILKLEEIEVFKTFLQOR IKAKTIIHKFYET[LGLRI]
Gl_4/51-445 310 EALEDSITICGKRIKALKEIDVEIKFV|IIENENLLEXYDLIKFIERLINSKDEEPIDGQLKLVMRSAIKS[IDNLIGFVERR[I
L.heterotoma/45-439 310 ETLTIKNDLRKKMNSLIN|ISYDNIKAGIDHTKLLKNAQLIK|STEDKLYVINISKHLEF SIDATIAFSMKLKMRTLNS I|ATMKIL
L.heterotoma_1/49-311 R I P . . .................... N .. .................. - ......

325 336 335 3406 345 350 355 360 365 376 375 380 385 3906 395 400

G1/30-421 387 RHVRKE
Gl_1/29-424 391 GE[INQE
Gl_2/51-446 391 GK[I[NRM
G1_3/30-427 393 HN[LKMI
Gl_4/51-445 390 NY[IMQ.
L.heterotoma/45-439 390 DGEKNDT

L.heterotoma_1/49-311 . .[]...



C Lh GTPases aligned with sequences from L. clavipes

WIKEAK S T| T|T|V| NEJTIK . .

L.clavipes/20-274 1 INBE S T L I NI PCTNRI DNQS|LEIVECNT S T[SET T[T TP
L.clavipes_1/47-172 1 Alc < EEEMAN Y L T« NEMO A K[R|LNE[FD S|T[RILIAV . NNS|/Cle | ERicIv G T E[S|K|T(T|T TRK . .|[LK
L.clavipes_2/51-190 1 S|e < RREMRY Y . T SNER T G ORI V|S|LIFIK PV[VILK|< AID GN S|S|c/-|ERC|T G S T|SE[TMT Ef«N . .[Fp
L.heterotoma/44-298 1 A RSN YT I ) ThAK A E|X|K|S|RF|D P[V|V|I|V]| D EK SK]| IpsC|IDGP T|S|V|T|T|T YEJRIN . L [LP
L.heterotoma_1/48-301 1 Sl xRN Y LM < §IERT A F=|RIDKEE DI T|IRE TN EN T T|c S| ERiS|T S V E[L/GIS KT sEERPELD
15 26 25 30 35 40 a3 50 55 60 65 76 75 80
L.clavipes/20—274 79 T :|AFDpN A DMLEDSTQQFVSLLKAVEKLFGNNFKDYFS|S[ISVIF|TKV
L.clavipes_1/47-172 78 T -|GENDINE A DR LMENTE . . . vvvveveeeeeeeeenee|eeeuldo.
L.clavipes_2/51-190 79 A -|GEDRIN: [P DRI LNDNIRPEFE .« v v ooeeeeeeee e DISIII..Vg..
L.heterotoma/44-298 79 T :|GFEpPN S DM TEDNTQQFLSLLTSIENLEGNNFTHFFP|ISTTVIF|TIKV
L.heterotoma_1/48-301 81 T S|ILSSDP SE{F SDDIYEIILLLNDLDQLFNGMFKDFFP|SISLII|SKA
85 90 115 126 125 136 135 140 145 1506 155 160
L.clavipes/20—274 157 PNTIHNNTVTIPLIKEILSVNILSDKELNWSEVAKNEFTQYIIDKNNDRIALFKKMSHEGTVSSD.IDVNIFQTIKNSSST
L.clavipes 1/47-172 et e e e e e e e e e e e e e e e e e e e e e e e e e e e e
L.clavipes 2/51-190 5 1 L) 1
L.heterotoma/44-298 157 ARNIGGNPIDYEYVNYHLESHFLSDTNLRWSEIAKNFTHYLIK.NTKRVALFRKMMKTGYVTKDEVDVGIFEAINSSTKT
L.heterotoma_1/48-301 159 PYQHNEATVDHEYVSAKLNS..ILESNLVESQVLKDEFIQHITD.NKKSVGIFRLPKDIGNLAAD.IDDNIIPAINNAQGK
165 170 175 186 185 19060 195 200 205 210 215 220 225 230 235 240
L.clavipes/20—2'74 236 NKIFLQGFRPTIKDSSKILL
L.clavipes_1/47-172 ...
L.clavipes_2/51-190 ... ...
L.heterotoma/44-298 236 EANLLQTVRPSISPSSMISL
L.heterotoma_1/48-301 235 DKASHQNMGISITERYLPCL
245 2506 255 260
D The most similar Lh GTPase and Lc sequences
L.clavipes/22-443 1 :EFNTI STLINIINLI p CTNRTNQ L VNTS 2T T hs
L.heterotoma/46-495 1 S|akFNEN T, RN Y Thd S| T A B[ KERFD PVIVERY L E KK S T DG P T
i [ 16 18 20 28 30 38 40 as 50 58 60
L.clavipes/22-443 61 N LINLLWDTIFEDN.QDETNAFIL@ SLIIILmDI L
L.heterotoma/46-495 61 N SEWLENLIAL WD TB[EFidD NRESO DT NAF T)afiL SLEKIILVED IJD I}
65 70 75 80 85 90 95 100 105 110 115 120
L.clavipes/22-443 3T O O FiY S LLEEIL FENNF R FE SHEV I F TR VI Tz TTIPLKEISVNIK
L.heterotoma/46-495 121 TQQFSL\LHELF NNF sy Fig Skiiiv I F TRV GG PDYEYNYHESHFT
125 130 135 140 145 150 155 160 165 170 175 180
L.clavipes/22-443 181 LWSEEII:INFTYI ALF SEIEuVERDE NESO T KSINKIF
L.heterotoma/46-495 181 NAREEH NF Th YA TR INRAYALF M TS Y] KIE G| EAPNISEITIKTEANLp#He]
185 190 195 200 =205 210 =215 220 225 2306 235 240
L.clavipes/22-443 240 GFKD K LKZ—\R KPFST IE/T ) LE FNK MR SEAT TSDVKN
L.heterotoma/46-495 240 TV 5 S PEEIMEASIAYO S QIAEVIL EE GRi T2 SLIJANK TERTIAY YHIERR . . . [RIHLEK
245 250 255 260 265 270 275 280 285 290 295 300
L.clavipes/22-443 300 NIEYN . NNQEIIDADKKD FTDK[IKBAQ F IjaK LiAN
L.heterotoma/46-495 297 KIBHQ P TIMMANE E|T| LT T[4\ PAR K| *“MN SPHI NS Y D Np§“|A G|II D/H LLEKNAQIMEK S TIHD KifY
305 310 315 320 325 330 335 340 345 350 355 360
L.clavipes/22-443 359 RMAD PiERFLES DS[EVERT YR SOV RGE I SSFQHKERMEELIKAKHD|. . . . %k .
L.heterotoma/46-495 357 |[NIKH#AFE 1)) KL{“MERLNEIATM $4. . . DGEXND T SIYAIT I|T|VT P EERN I Cp¥qL,
365 370 375 380 385 390 395 400 405 410 415 420
L.clavipes/22-443 414 e e SNDIQK
L.heterotoma/46-495 414 TEFTKVIDEDNDSFLYKIKTFFFSFYYGI|44TINCGN
425 430 435 440 445 450 455
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