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Methods

Search strategy: Searches were performed against release 3 of the T. brucei
and T. cruzi databases and against a version of the L. major genome database
that contained 8306 annotated genes. Sequence retrieval procedures were
performed using a combination of keyword search (terms used including;
small GTPase, Ras, Rab, Rac, Cdc42 etcetera) and also using tBLASTx or
tBLASTp with query sequences to sample the ras-like small GTPase
superfamily subdomains at GeneDB
(http://www.genedb.org/genedb/tryp/index.jsp) using the BLAST server and
text/keyword search facilities. Retrieved sequences were subsequently verified
at NCBI nonredundant databases. Protein sequences corresponding to Homo
sapiens Ras, Ral, Rac, Cdc42 and Wrch, Mus musculus TTF and two members
of the Rop family from Arabidopsis thaliana were used to probe the T. brucei
database. All sequences returned by BLAST were retrieved from these
searches, i.e. no significance cut off was used, and data were than parsed for
Rab, Ran or ARF sequences already identified (1, 10). The BLAST results were
also parsed for non-GTPase sequences by either database annotation, for
example ATPases are frequently retrieved with low significance in these
searches, or by reverse BLAST against the nonredundant databases.
Redundant entries, i.e. sequences retrieved by more than one query sequence,
were also removed. In cases of concern with the gene models, i.e. with
assignment of the ATG or TAA codons, comparisons between the three
trypanosomatid genomes were used to further support the open reading frame
model.

Alignments, phylogenetic reconstruction and other in silico analysis:
Alignments were performed using a local implementation of Clustal X
(http://www.embl.de/~chenna/clustal/darwin/) on a Macintosh G5 dual
processor computer. Initial dendrogams were also assembled using the
Neighbour-Joining algorithm in Clustal X and bootstrapped 10 000 times and
analysed with TreeView X
(http://darwin.zoology.gla.ac.uk/~rpage/treeviewx/). Additional phylogenetic
reconstructions were performed using PAUP* V4b10, again on a Macintosh
G5. Reference sequences corresponding to the query sequences, together with

representative trypanosome, yeast and Caenorhabditis elegans small GTPases
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were included to provide annotation and also control sequences for the
reconstructions. In some cases excessive N- or C-terminal extensions were
removed from the alignments prior to phylogenetic analysis. Dot plot analysis
was performed using DotPlot V1.0 running on WindowsX?
(http://www.microsoft.com) emulation on a G5 Macintosh. Motif searches
were performed using the PSSM database
(http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi). Original sequences,
alignments and phylogenetic trees, including the relevant GeneDB accession
numbers, can be obtained from the author or downloaded from

http://homepage.mac.com/mfield/lab/publications.html or by email request.
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Figure legends

Figure S1: Clustal X alignment of the closest ras homologues from
T. brucei. The hypothetical polypeptide sequences of Tb11.02.3850 (TbRLP)
and Tb11.52.0014 (TbRLJ) are compared against H. sapiens N-ras. Despite
conservation of the major features of the GTPase domain, the trypanosome
sequences are sufficiently divergent as to suggest a lack of functional
equivalence between these proteins. GTP binding regions are underlined and
prenylation sequences are in bold. Fully conserved residues are in red,

residues with conservative substitutions in blue.

Figure S2: Clustal X alignment of Tb11.52.0014 (TbRLJ) family. The
hypothetical polypeptide sequence of TbRILJ is compared against the
orthologues for Leishmania major and Trypanosoma cruzi together with the
top BLAST hit from the non-redundant database, RnRBJ, a small GTPase
from Rattus norvegicus that possesses a dnaj domain extension within the C-
terminus. Despite very good conservation of the major features of the GTPase
domain, all of the kinetoplastid proteins lack the dnaj region, suggesting
divergent functions. Note that the L. major family member contains a number
of insertions relative to the remaining sequences, which are of low complexity
sequence and which may be intronic sequences. Fully conserved residues are

in red, residues with conservative substitutions in blue.

Figure S3: Clustal X alignment of Tb07.29D18.100 (TbEAR) family.
The hypothetical polypeptide sequence of TbEAR is compared against the
orthologues for Leishmania major and Trypanosoma cruzi together with the
top BLAST hit from the non-redundant database, a GTPase from
Rhodospirillum rubrum. The domain structure is highly unusual, consisting
of tandem GTPase domains, which is conserved throughout evolution. Fully

conserved residues are in red, residues with conservative substitutions in blue.

Figure S4: Dot plot analysis of Tb07.29D18.100. Tb07.29D18.100 was

compared against itself using DotPlot Version 1, with stringency of 1.0 and a
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residue window of 5.0. Clear homology is present between the N-terminal 220

residues and the C-terminal 230 amino acids.

Figure S5: Clustal X alignment of the nucleostemin family. The
hypothetical polypeptide sequence of Tb11.02.0240 is compared against the
orthologues for Leishmania major and Trypanosoma cruzi together with the
top BLAST hits from the non-redundant database, members of the
nucleostemin family from C. elegans and H. sapiens. Somewhat weaker
homology is also seen against a GTPase from Baccilus subtilis. Conserved
domains are indicated above the alignment. Fully conserved residues are in

red, residues with conservative substitutions in blue.

Figure S6: Clustal X alignment of all T. brucei ras-like small
GTPases together with a reference set of sequences. The raw
alignment was used in building the large phylogenetic reconstruction shown
in Figure 1 following manual trimming of N and C-terminal extensions, and is

provided for investigators who may wish to reprocess or reanalyze the data.

Figure S7: Phylogenetic reconstruction of selected small GTPases
from T. brucei. The non-Ran/ARF members of the small GTPase family
described here are shown in red, designated by their GeneDB identifiers,
together with reference sequences from H. sapiens, S. cerevisiae, C. elegans,
A. thaliana, M. musculis and T. brucei in black. Gross family groupings are
shown at right. Domain structures of the GTPases are shown iconised: GTPase
domain; red oval, prenylation site; blue circle, myristolylation sire; yellow
circle, FYVE domain; green rectangle, nucelostemin domains; orange and blue
rectangles. Polypeptide extensions lacking clear homology are shown as black
lines. The tree was generated with Clustal X and the Neighbour-Joining
method, together with 10 000 boostrap replicates. Highly similar trees were

obtained used other methods, indicating that the tree is robust.



Table S1: New small Ras-like GTPases of T. brucei. Structural features, size and a proposed systematic name are given for the new members of the small
GTPase family described here.

GeneDB accession Size (aa) Domains’ C-terminal Function® Systematic Name
extension
Tb03.5L5.790 183 TbRX1
Tb05.26C7.80 194 Sar1 TbSAR1
Tb11.52.0014 216 TbRLJ
Tb11.02.3850 226 Possible signalling TbRLP
Tb10.6k15.1520 339 + Rag/Gtr1-like TbGRP
Tb10.70.0590 403 + Possible signalling TbRHP
Tb11.02.0820 407 Rag/Gtr1-like TbGTR
Tb11.02.0240 486 Nuclear targeting, + Nucleostemin TbNST
coiled coil, acidic

Tb04.1D20.300 563 + TbRX2
Tb07.29D18.100 576 Second GTPase TbEAR
Tb07.6C8.230 577 FYVE domain Membrane transport TbFRP
Tb08.6H23.400 632 + TbRX3

1. Excludes the GTPase domain.
2. Strongly suggested from sequence analysis (bold) or suggested based on predicted tertiary structure. See main text for details. 3. Citations for previously
identified members of the family.



Table S2: Evoutionary distribution of T. brucei GTPases. Each GTPase sequence was used as a query against multiple genomes from fungi, archae,
proteobacteria, plants, apicomplexa and metazoa. A positive hit was scored based on both local areas of homology as well as on similarity throughout the
length of the ORF, especially outside of the GTPase domain if relevant. The other classes of GTPase not included here (Rabs, Ran and ARF) are found
throughout the eukaryota, but not in prokaryotes. -; no homologue found, +; clear homologue found. In some cases where a borderline similarity/relationship
was found the e value is shown.

GeneDB accession Systematic Proteo- Archae Apicomplexa Fungi Plants Metazoa
name bacteria
Tb03.5L5.790 TbRX1 - - - - - -
Tb05.26C7.80 TbSAR1 - - + + + +
Tb11.52.0014 TbRLJ - - + + + +
Tb11.02.3850 TbRLP - - - + + +
Tb10.6k15.1520 TbGRP - - e + - +
Tb10.70.0590 TbRHP - - - - - -
Tb11.02.0820 TbGTR - - + + - +
Tb11.02.0240 TONST e e + + - +
Tb04.1D20.300 TbRX2 - - - - - -
Tb07.29D18.100 TbEAR + - + - - +
Tb07.6C8.230 TbFRP - - - - - -

Tb08.6H23.400 TbRX3 - - - - - -
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MGSHSKKSGRGGGGAHARQARQRQQGOLKVLKKDLGVPDLKDVAQRLTQTAQRRTHSVLS
MAKYCLKKTS-—-—-——————— KRVSCAKRYKIEKKVRDHNRKVKKEAKKNGTTNKKEKTIS
—————————————————————— MTCHKRYKIQKKVREHHRKLRKEAKKRGHK-KPRKDPG

IPALRGSNK-—-—IAAAS—————————— - — e —— e — GEKEPQE
IPFLRGAAKLPSIVART--———-———-—————————————————————————— VAESSEP
IPHMHGAEEAGGSRPSSSGVSGRGLRLANLTRGGGAFGKSGACSQIRGKALQQVAQSTEG
VPNSCPFKEEILVQAEQE-————————————— - ———m————m———m———— REKIKVRQE
VPNSAPFKEALLREAELR-———————————————— - ———————m—————— KQRLEEL
____________ |

QGNEEARVAAERRAMTLLAVQCAEKVHHYEVPQOWIGE SENINDMDDDVERRG

POTEEERMASERRSMRMLALQCAGKTYQYEAPKQOWLDE AEAQDCMYDEMDRRC
AGRTESTLADRRREMLTLALRASEKVHDYEAPMOLFRQDGAGEGYAEEDSVWVEDMTRRG
AAKEAAKIHRIEKRKNNLPANFESMVAKASKQGTEFDK-—---——-— KVASAAEHEKENTL
KQQOKLDRQKELEKKRKLETNPDIKPSNVEPMEKEFGL —----CKTENKAKSG

VDRSLRREFYKEFQKVVENSDVLLQVVDARDPLGCRLNQLERT IRSQFGEDKKKMVMVLNK
ADKSLRREYKEFQKVVESSDVILQVVDARDPLGCRLTQLERNIRSQFGDKGKKMVVVLNK
QDRSLQRFFKEFHRVVENCDVLLQVLDARDPLGCRLTQLEKNIRSTYGEERKKMVVVLNK

DDKTIKAYASEVRKTVEIADVIIQVLDARDPLGSRS----KSVEDQVLKGGKRLVLLLNK
KONSKKLYCQELKKVIEASDVVLEVLDARDPLGCRCP---QVEEAIVQSGQKKLVLILNK
FPGHMAKARREVTEKLKLIDIVYELVDARIPMSSRNP--~-MIEDILKNKPR-~IMLLNK
G4|

ADLLPSKETVDAWVHFFEEHEGIMCIPFAATAKGASGHTYVANMFRRLRALATS-—--———

VDLLPSKEVVDRWIHFFESHEGVECT PETTTAKGTVGHSYVANMFRRLRALALN-———-—
VDLLPSKEVLDAWIHYFEQQEQLMCI PFAANAKGSLGQTYVTNMFRRLRSLARS————-—
IDLVP-RENVQKWLEYLRGOFPTIAFKASTOEQKSNIGRFNSAILNNTETSKCVGADIVM
SDLVP-KENLESWLNYLKKELPTVVFRASTKPKDKGKI TKRVKAKKNAAPFRSEVCFGKE
ADKAD-AAVTQQWKEHFENOGIRSLSINSVNGQGLNQIVPASKEILQEKFDRMR-—~ -~

I- Gl -|
———————— EETGARKAIVVGVIGYPNVGKSSVINALKRKHVVGVGNMPGFTTGNTEVELR
-EGTGAHKSIVVGVIGYPNVGKSSIINALKQKHVVGVGNMPGFTTGNTEVELR
———————— DETGERKAIVVGVIGYPNVGKSSIINALKRKHVVGVGNMPGFTTGNTEVELR
KILANYC-RNKDIKTSIRVGVVGEFPNVGKSSVINSLKRRKACNVGNLPGITKEIQEVELD
GLWKLLGGFQETCSKAIRVGVIGEFPNVGKSSIINSLKQEQMCNVGVSMGLTRSMQVVPLD
———————— AKGVKPRAIRALIIGIPNVGKSTLINRLAKKNIAKTGDRPGITTSQQWVKVG

SDIRVMDCPGVVAPGE-—--DCGDVVLRNAVKVSDLADPFTPVQRLLORCAQVTLDPSQQQ
SDIRVMDCPGVVSPGE---DSGDVVLRNAVKVSNLADPFTPVQRLIQRCTQVDTDDPHSQ
SDIRVMDCPGVVSPGE---DSGDVVLRNAIRVSELVNPFLPVQRLLORCTAVQQADDHDN
KNIRLIDSPGVILVSQKDLDPIEVALKNAIRVDNLLDPIAPVHAILRRCSKET-———-—-——
KQITIIDSPSFIVSPLN--SSSALALRSPASI-EVVKPMEAASAILSQADARQ------—
KELELLDTPGILWPKFED-ELVGLRLAVTGAIKDSIINLOQDVAVFGLRFLEEHYPER--—

H-———- SQYLSAGVHPLGLEFYSIGSFDPSDVMSFIRLVGQRRGRLLQGGVVDEEGTARMI
——————— QLFAAGVHPLALFYNIGTFDTNDTIGFIRLVGOQRRGRLRQGGEIDEEGTARMI
TDVAAHQALRNSGLHPLALEFYGISQFRENDVMDEFIEQVGMRRGRLTRGGQVDEESTARMI

———————————————— IMLHYNLADFN--SVDQFLAQLARRIGKLRRGARPDVNAAAKRY
———————————————— VVLKYTVPGYR--NSLEFFTVLAQRRGMHQKGGI PNVEGAAKLL
———————————————— LKERYGLDEIP-EDIAELFDAIGEKRGCLMSGGLINYDKTTEVT
THDWNDGRTAYYTLPPTS === === === = mm = = = = mm oo
LQDWNDGRIAYYTLPPKS—-

LADWNDGRIPYYTYPPAV - === mm = == o oo o — o oo
LNDWNTGKLRYYTHPPEQGTAKEDIVVPAEVVSQFSKEFDIDATAEEQNQIVEGLPMESD

WSEWTGASLAYYCHPPTSWTPPPYFN--ESIVVDMKSGEFNLEELEKNNAQSIRAIKGPHL
IRDIRTEKFGRLSFEQPTM- === == === mmmm - mmmmmmmmmmmmmmmmmmmmmm
Acidic domain ----------
————————— DLFGRTTLT----ADPGEGLTGCEEYGESGPQLVDGFAQGLQWEG-LPTFH
————————— DLFDRETLTTMAEEETAEGVMLTAAERLCGPQVVDSLASGMQWDG-LPTEH
————————— DELFLRSDDAYRAVNSSGCLGGGAEESSTQAELVSAKVRGVMLDG-LPTFH
IIAPHNSDEEEDDDDEMETDVNEKKQTVTSGRKVKGPTKDDDKPVLPESLALEGNVQLNK
ANSILFQSSGLTNGIIEEKDIHEELPKRKERKQEEREDDKDSDQETVDEEVDENSSGMFA

LSWSK=—=——=—=———————————— - MKSGVQ-—---—-
ISWERRDGTSRRCTR—---———--— YDKMNTQNGVES-——--—
LHMDLIEQHQQRTKKRWKQSDVPYDDPDGDDGDEML-——~~

LIKTAIKKQKKKSKKTANRADKLSDSLGNMLGGDAMEM-—-—
AEETGEALSEETTAGEQSTRSFILDKIIEEDDAYDESTDYV
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CLUSTAL X (1.82) multiple sequence alignment

TbARFIC e e
TbARF1B e e
TbARF1ID = e e
TbARF1A e e
TbARF1A Tb09.211.4460 & e
HSARFINM 001658
ScARF1YDL192w e
TbARF1E = e e
TbARL3 embl.27
TbARL1 167.t00109 =
TbARL1IB 09.160.5300 = e
TbARL3B 92.m00269 e
TbARL3C 06.4F7.880
TbARL6 10.70.3000|08.5H5.790  ——mm oo oo
TbRABX1 e
TbRABX2 e
TbRAB21 e e
TbRABIA e
HsRablANM 004161 e
SCYptlYFL038c e
TbRAB1I8 = e e
TbRAB2 e e
TbRAB4 e e
TbRABIL e e
TbRABE e e
TbRABS5B e
TbRABSA e
TbRAB7 e e
Tb08.6H23.400 e
Tb04.1D20.300 = e e
HsNRasBAAQ94397 e
ScRaslYOR101lw e
CeRaslC44Cl1l.1 e
HsRalANM 005402 e
HsRanNM 006325 e
TbRAN e e
HsRac2CAB45265 e
CeRaclC09G12.8 e
HsSCAc42NM 001791 e
CeCdc42R07G3.1 e
ScCdc42YLR229¢c e e
HSRhOCAAM21119 e e
CeRho-1CE25369 = e e
AtROp4ARACS5ATIG75840 W e -
AtROp10ARACSBAT3G48040 e
HsWrch-1AAK83340 e
MmTTFXP_ 359315 e
ScGtrlRag¥YML121W = e e
Tb11.02.0820 = e e
TbRABIB e
TbRAB23 e e
TbRABX3 e
Tb05.26C7.80 e e
TbRAB28 e e
Tb11.02.3850 e e
Tb11.52.0014 e e
Tb10.70.0590 e e
Tb03.5L5.790 e e
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TbARF21like TRYP10.0.000567_68

Tb07.6C8.230
Tb10.6k15.1520
Tb07.29D18.100

HsnucleosteminNP_ 996562

Tb11.02.0240

TbARF1C

TbARF1B

TbARF1D

TbARF1A

TbARF1A Tb09.211.4460
HsARF1NM 001658
ScARF1YDL192w
TbARF1E
TbARL3_embl.27
TbARL1_167.t00109
TbARL1B_09.160.5300
TbARL3B_92.m00269
TbARL3C_06.4F7.880

TbARL6_10.70.3000|08.5H5.790

TbRABX1

TbRABX2

TbRAB21

TbRAB1A
HsRablANM 004161
ScYpt1YFL038c
TbRAB18

TbRAB2

TbRAB4

TbRAB11

TbRABG6

TbRABSB

TbRABSA

TbRAB7
Tb08.6H23.400
Tb04.1D20.300
HsNRasAAQ94397
ScRasl1lYOR101lw
CeRaslC44Cl1.1
HsRalANM 005402
HsRanNM 006325
TbRAN
HsRac2CAB45265
CeRaclC09G12.8
HsCdc42NM 001791
CeCdc42R07G3.1
ScCdc42YLR229c
HsRhoCAAM21119
CeRho-1CE25369
AtRop4ARAC5AT1IG75840
AtROpl10ARAC8AT3G48040
HsWrch-1AAK83340
MmTTFXP 359315
ScGtrlRagYML121W
Tb11.02.0820
TbRAB1B

TbRAB23

TbRABX3
Tb05.26C7.80

—————————————————————————————— MGQWLAS---————-—-AFK
—————————————————————————————— MGQWLAS---————-—-AFK
—————————————————————————————— MGQWLAS---————-—-AFK
—————————————————————————————— MGQWLAS---————-—-AFK
—————————————————————————————— MGQWLAS---————-—-AFK
—————————————————————————————— MGNIFAN----—-—-—-LFK
—————————————————————————————— MGLFASK---————-—-LFS
—————————————————————————————— MGNVLS-=—=—=————-WFE
—————————————————————————————— MGLLEFL----———-—-LKI
—————————————————————————————— MGALVSQIK-------SLLG
—————————————————————————————— MGQLIS---—-————--GLWS
————————————————————————————————— MLKG---———-—--IRS
————————————————————————————————— MLKG---———-—--IRS
————————————————————————————— MITAASPGGDCD-———=—=——
——————————————————————————————— MKEEP-——————————m——
—————————————————————————————— MRSSVP—————mmmmmm e
—————————————————————————————— MSTEYD—————————mmmm e —
——————————————————————————— MSSMNPEYD=————m—mmmm e
—————————————————————————————— MNSEYD———————m—mmmmm
—————————————————————————————— MAQGDN—=-—————— e e —
——————————————————————————————— MQOHH-—————— - — e m e
—————————————————————————————— MSERYQ-—-———————mmmm—
—————————————————————————————— MEDMN=— === —————— e — e —
—————————————————————————————— METNSAPVASTKKGGDGVTA
————————————————————————— MSVKTVAAPTK———————————— e —
————————————————————————— MSVSATPYKRQDA-—-—————————
—————————————————————————————— MAPNRQ-—————————m— e —
————————————————— MRVEDPKSLDAVADAEESVKVEAPLEGRNTREE
————————————————— MRPEFP---GLVEAATETECTEASTEPEDEQWE
_____________________________________ MT——— e —
—————————————————————————————— MQGNKSTIR-————————m—
—————————————————————————————— MGGRSNSATTAAQ-—————~—
—————————————————————————————— MAANKPKGQNS———————=—
—————————————————————————————— MAAQGEPQ-—————————=—
—————————————————————————————— MQASSTADCV-—————m—=—
_________________________________________________ M
———————— MPPQQGDPAFPDRCEAPPVPPRRERGGRGGRGPGEPGGRGRA



Figure S6.aln

Page 3 of 20

Printed: Tuesday, October 26, 2004 13:31:08

TbRAB28

Tb11.02.3850
Tb11.52.0014
Tb10.70.0590
Tb03.5L5.790
TbARF2like_ TRYP10.0.000567_68
Tb07.6C8.230
Tb10.6k15.1520
Tb07.29D18.100
HsnucleosteminNP_ 996562
Tb11.02.0240

TbARF1C

TbARF1B

TbARF1D

TbARF1A

TbARF1A Tb09.211.4460
HsARFINM 001658
ScARF1YDL192w
TbARF1E
TbARL3_embl.27
TbARL1 167.t00109
TbARL1B 09.160.5300
TbARL3B_92.m00269
TbARL3C_06.4F7.880
TbARL6_10.70.3000|08.5H5.790
TbRABX1

TbRABX2

TbRAB21

TbRAB1A

HsRablANM 004161
ScYpt1YFL038c
TbRAB18

TbRAB2

TbRAB4

TbRAB11

TbRABG6

TbRABSB

TbRABSA

TbRAB7
Tb08.6H23.400
Tb04.1D20.300
HsNRasAAQ94397
ScRasl1lYOR101lw
CeRaslC44Cl11.1
HsRalANM 005402
HsRanNM 006325
TbRAN
HsRac2CAB45265
CeRaclC09G12.8
HsCdc42NM 001791
CeCdc42R07G3.1
ScCdc42YLR229c
HsRhoCAAM21119
CeRho-1CE25369
AtRop4ARAC5AT1IG75840
AtROpl10ARAC8AT3G48040
HsWrch-1AAK83340
MmTTFXP 359315
ScGtrlRagYML121W

—————————————————————————————— MSSDSSDSE-——————=—=—
—————————————————————————————— MPSHTTSDGSP------TTG
—————————————————————————————— MNLRGDGS--—-——-—-—-AQK
—————————————————————————————— MLPSSPLG-—————————=—
———————————————————— MDHIDLAEEREMGNGDP IMVLNVSVPYSAN

ERQILGGLHADWRTQOMKRSGSILNDITPALPDTKRTEEQRRRVAGWRPVV
—————————————— MTCHKRYKIQKKVREHHRKLRKEAKKRGHKKPRKDP
—-—-—-MGGQSKKHGKGGGGGGGHGRNCHPQQRKKLTKDPGVPDLKKVAQNL

SLVGKQEVRILMVGLDAAGKTTILYKLKLGE--IVIT-—=——=———————
SLVGKQEVRILMVGLDAAGKTTILYKLKLGE--IVIT-—=——=———————
SLVGKQEVRILMVGVDAAGKTTILYKLKLGE--IVIT-—=——————————
SLVGKQEVRILMVGLDAAGKTTILYKLKLGE--IVIT-—=——————————
SLVGKQEVRILMVGLDAAGKTTILYKLKLGE--IVIT-—=——————————
GLFGKKEMRILMVGLDAAGKTTILYKLKLGE--IVTT-——=———=——————
NLFGNKEMRILMVGLDGAGKTTVLYKLKLGE--VITT-—-——==———————
GLFSKKDATILMVGLDAAGKTTILWKLKLNE--VQQT-————=——=—=—————
RPFSRRTRRILMLGLDNAGKTRLLRRICEEE--VSDT-—-———————————
ILPADRKIRVLVLGLDNAGKTSILYRLOLGN--VTST-———=——=—————
VFNPNRHYKLLILGLNNAGKTSILYHLOLGH--SIAT-—-———=————————
RAKRDNEPRVLIVGLDNAGKTTVLNALGEDE--VPVEGKVSHAA-—————

--MQAI--KCVVVGDGAVGKTCLLISYTTNA--FPGEYIP-—-——-——————
--MQAI--KCVVVGDGAVGKTCLLISYTTNA--FPGEYIP-—-——-——————
--MQTI--KCVVVGDGAVGKTCLLISYTTNK--FPSEYVP—-—————————
--MQTI--KCVVVGDGAVGKTCLLISYTTNK--FPSEYVP—-—————————
--MQTL--KCVVVGDGAVGKTCLLISYTTNQ--FPADYVP——————————
--MAATIRKKLVIVGDGACGKTCLLIVFSKDQ--FPEVYVP——————————
--MAATIRKKLVIVGDGACGKTCLLIVFSKDQ--FPDVYVP——————————
-MSASRFIKCVTVGDGAVGKTCMLISYTSNT--FPTDYVP——————————
ASSASKFIKCVTVGDGAVGKTCMLICYTSNK--FPTDYIP-—-———————-
GGAEGRGVKCVLVGDGAVGKTSLVVSYTTNG--YPTEYIP-—-————————
--MLSS-IKCVLVGDSAVGKTSLLVRFTSET--FPEAYKP—-—————————
-MSSNNRKKLLLMGRSGSGKSSMRSIIFSNY--SAFDTRR-—=————=———
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Tb11.02.0820 KLMHEQIQKLLLMGPARAGKTSMRSIIFDNY--LPRDTLR-—-—==—=———
TbRAB1B --TPDYIFKIILVGDSYVGKTRFLKNLVGAIG-FGDQCVT———————=———
TbRAB23 mmm——— GVKVIVIGDENVGKSSLLRRFVTGT--FSNQYNK-—-——=——————
TbRABX3 -MTNGNSVKVILLGDSAVGKSKLVERFLMQRY-VPVOMS——=—————=———
Tb05.26C7.80 LGFTNKTGKILFLGLDNAGKTTLLGKLATDQV-HVHR--———————————
TbRAB28 —--KRLLAYKVIVVGDGAVGKTSLIRRYCVAD--YGSNYKQ-—-—————=———
Tb11.02.3850 ———-MRNINLVVLGDGGVGKSSLIIQYVRNR--FVVKYEA-—-————————
Tb11.52.0014 GDKSGPRIKIVSLGSVGVGKSCLIKQYCEGR--FVSKYIP-—-——=—=—————
Tb10.70.0590 YASVPTLYNVVVLGCERVGKSTFIDQVMKGT--FRSDYVP—-—————————
Tb03.5L5.790 —--MVNLRLQVAVVGAPTVGKTAFVOMLHSNGTTFPKNYLM—-—-————————
TbARF2like TRYP10.0.000567_68 AKDKLTKITIGTFGIENAGKTTIISALGGNIEKNPMP-————————————
Tb07.6C8.230 SSDRKSNVSSPLLSKCASKQTSGVMWLTKPT--LDPSCIRLCPLR—-——--
Tb10.6k15.1520 TSSFLAHPKVLLMGLRKSGKTSIQKVVFEGMQPHHCVDLT———==——=———
Tb07.29D18.100 KLLGDQRLRIAIVGRMNSGKSSLFNLLRLEPTVPGRSNVVR-—=——————
HsnucleosteminNP_ 996562 GVPNSAPFKEALLREAELRKQRLEELKQQOQOKLDROQKELEKKR-—=—————
Tb11.02.0240 TRTARNRNRSLFSIPALRGSNKIAAASGEKEPQEQGNEEAR-————————

TbARF1IC e -
TbARF1B e -
TbARF1D -
TbARF1A -
TbARF1A Tb09.211.4460 & e
HSARFINM 001658 -
ScARF1YDL192W e
TbARF1E e -
TbARL3 embl.27 e
TbARL1 167.t00109
TbARLIB 09.160.5300 = e
TbARL3B 92.m00269 e
TbARL3C 06.4F7.880
TbARL6 10.70.3000|08.5H5.790  ——m— oo
TbRABX1 e -
TbRABX2 e -
TbRAB21
TbRABIA -
HsRablANM 004161 e
SCYptlYFL038c = e e
TbRABLI8
TbRAB2 e e
TbRAB4 e e
TbRABL1 -
TbRABE e e
TbRABSB e -
TbRABSA -
TbRAB7 e e
Tb08.6H23.400 NGAEKGDDKSGNSANVSAEGANKYEAEVNSAQNGANTRTDCNDKADVALM
Tb04.1D20.300 ———PPGSSREGE === —— e e v
HsNRasBAAQ94397 e
ScRas1YOR101w
CeRaslC44C11.1
HsRalANM 005402 e
HsRanNM 006325
TbRAN e e
HsRac2CAB45265 e
CeRaclC09G12.8
HsSCAc42NM 001791 e
CeCdc42R07G3.1
ScCdc42YLR229C -
HsRhoCAAM21119 -
CeRho-1CE25369 e
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AtROP4ARAC5ATIG75840 o
AtRopl0ARAC8AT3G48040  ——c e
HsWrch-1AAK83340 = —emmmmm e
MMTTFXP 359315 = e e
SCGtrlRag¥YML1I21IW e
Tb11.02.0820 e -
TbRABIB e
TbRAB23 e -
TbRABX3
Tb05.26C7.80 e -
TbRAB28 e -
Tb11.02.3850 e -
Tb11.52.0014 e -
Tb10.70.0590 e -
Tb03.5L5.790 e -
TbARF2like TRYP10.0.000567 68 @ - ————mmmmm e
Tb07.6C8.230 e -
Tb10.6k15.1520 = e -
Tb07.29D18.100 e
HsnucleosteminNP_ 996562 = ——cmmmmmmmmm
Tb11.02.0240 e -
TbARFIC e IPTIGFNVETVEYKN-———————————————— LKFTM
TbARFIB e IPTIGFNVETVEYKN-————————— e ———— LKFTM
TbARFID e IPTIGFNVETVEYKN-————————— e ———— LKFTM
TbARF1A e IPTIGFNVETVEYKN-———————————————— LKFTM
TbARF1A Tb09.211.4460  —ccmmmmmmmmem IPTIGFNVETVEYKN-———————————————— LKFTM
HSARFINM 001658 e IPTIGFNVETVEYKN-————————— e ——— ISFTV
SCARF1YDL192w e IPTIGFNVETVQYKN-————————— e ———— ISFTV
TbARFIE e VPTLGFNVQTVEYRN————————— - VKFHL
TbARL3 embl.27 e FPTQGFNIQNITADE-———————————————— LKFVV
TbARL1 167.t00109 e VPTVGFNLETLTHRKN————————————————— ITFEV
TbARL1B 09.160.5300 —memmmmmm—me o QPTLGGNVEQLSISHGS——————————— NNNKIEVSC
TbARL3B_92.m00269 —mmmmmmm—m PEGPTQGFNIKTLTRGN-———————————————— KRAKL
TbARL3C_06.4F7.880 —mmmmmmm—me PEGPTQGFNIKTLTRGN-———————————————— KRAKL
TbARL6 10.70.3000|08.5H5.790  ————m——m—mm HITATVGYNVETFEKGR-———————————————— VAFTV
TbRABX1 e TIAIDFRMHQMTYMDK-——————————— RVR---LQI
TbRABX2 e TIGVDFKYCHTTTLEK-——————————— HARTILLQI
TbRAB21 e TTQASMYSSVNVPLLN-——————————— SDKTVNLNV
TbRABIA e TIGVDFKIRTLDIDG-—————————————— KVIKLQI
HsRablANM 004161 e TIGVDFKIRTIELDG-—————————————— KTIKLQI
ScYptlYFL038c o TIGVDFKIKTVELDG-—————————————— KTVKLQI
TbRAB18 e TIGIDFRTKDVSVVDSM-————————- GRQKKLKLHL
ToRAB2 e TIGVEFGARVVTIKE-—————————————— KNIKLQI
ToRAB4 e TIGVEFGSKIIELSG-—————————————— RRIKLQI
TbRAB11 e TIGVEFMTKSIKIEG-—————————————— RDAKVQI
ToRAB6 e TIGIDFFSKTLHINN-—————————————— RATRLHV
TbRAB5B e TGRRVFLRYVCTVGDTA-—————————————— VNFDI
TbRAB5A e TIGAAFLSRSVTVSATLQSGGGGAVANAASGTIKFEI
TbRAB7 e TIGADFLTRDVEIDGKL-—————————————— VTLQI
Tb08.6H23.400 TKNVLEPLPATTPTVGTDFFSRVVRSVRPG————————————— QHVRLQF
Tb04.1D20.300 VSNSLQPLHTTTPTVGTDFFSRVVRNVRAG-———————————— QHVRLOQL
HsNRasAAQ94397 e TIEDSYRKQVVIDGET-——————————————— CLLDI
ScRaslYOR10lw e TIEDSYRKQVVIDDKV-————————mmmmm— SILDI
CeRaslc44Cll.1 e TIEDSYTKQCFVDEDL-——————————————— CKLEI
HsRalANM 005402 e TKADSYRKKVVLDGEE-——————————————— VQIDI
HsRanNM 006325 e TLGVEVHPLVFHTNRGP——————————————— IKFNV
TORAN e TVGVDVHPLTFHTNRGK-—————————————— ICFNC
HsRac2CAB45265 e TVFDNYSANVMVDSKP———————————————— VNLGL

CeRaclcC09G12.8 mmmmmmmm TVFDNYSANVMVDGRP-——=———————————— INLGL
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HsCdc42NM 001791  memmmmmmm——— e TVFDNYAVTVMIGGEP-=====—=————————— YTLGL
CeCdc42rR07G3.12 mmmmmm e TVFDNYAVTVMIGGEP-======————————— YTLGL
ScCdc42YLR229¢  mmmmmmm—— TVFDNYAVTVMIGDEP-=====—————————— YTLGL
HsRhoCAAM21119  mmmmmmm TVFENYIADIEVDGKQ-======————————— VELAL
CeRho-1CE25369 e TVFENYVADIEVDGKQ-======————————— VELAL
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