Table S1. Identification of 65 distinct 7. vaginalis Rab genes. DNA encoding 7. vaginalis Rab proteins with
significant BLAST scores to Rab sequences were identified from cDNA (EST or RACE clones) and from the
TIGR genome sequencing database.

Protein Data BLAST % ldentity to C-terminus’ Accession
name! source’ E-score® RabF motif* number®

Orthologues of taxonomically broadly distributed subfamilies (14)

1) TvRabla EG 3e-68 70 ..CC AY896289
2) TvRablb RG 4e-60 81 .C.C AY896243
3) TvRablc EG 6e-46 67 ..CC AY896244
4) TvRabba G 9e-41 59 ..CC DQ019033
5) TvRabb5b G 7e-41 59 ..CC DQ019034
6) TvRabbc G 8e-34 55 ..CC DQ019035
7) TvRab5d G 5e-32 48 .C.C DQ019036
8) TvRabba G le-39 63 .C.C AY896245
9) TvRabéb G 3e-40 63 .C.C AY896246
10) TvRab7a EG 7e-52 70 ..CC AY896247
11) TvRab7b EG 3e-38 63 ..CC AY896248
12) TvRab7c G 3e-51 67 ..CC AY896249
13) TvRablla EG le-67 81 ..CC AY896250
14) TvRabllb G 3e-65 81 ..CC DQ019037

Orthologues of Trichomonas specific subfamilies (32)

15) TvRabAl EG 3e-42 78 ..CC AY896251
16) TvRabA2 EG 3e-42 74 ..CC AY896252
17) TvRabA3 EG 5e-43 56 ..CC AY896253
18) TvRabA4 EG 3e-44 79 .C.C AY896254
19) TvRabAS5 EG 2e-42 57 ..CC AY896255
20) TvRabA®6 RG 3e-39 74 ..CC AY896256
21) TvRabBl EG 8e-22 41 ..CC AY896257

22) TvRabB2 EG 2e-18 29 ..CC AY896258



23) TvRabB3 EG
24) TvRabB4 EG
25) TvRabCl EG
26) TvRabC2 EG
27) TvRabC3 EG
28) TvRabC4 RG
29) TvRabC5 G
30) TvRabCé6 G
31) TvRabC7 G
32) TvRabC8 G
33) TvRabC9 G
34) TvRabDl EG
35) TvRabD2 EG
36) TvRabD3 EG
37) TvRabD4 EG
38) TvRabD5 G
39) TvRabD6 G
40) TvRabD7 G
41) TvRabD8 G
42) TvRabEl EG
43) TvRabE2 G
44) TvRabFl RG
45) TvRabF2 G
46) TvRabF3 G
Trichomonas orphans (19)
47) TvRabX1l EG
48) TvRabX2 EG
49) TvRabX3 EG
50) TvRabX4 EG
51) TvRabX5 EG
52) TvRabX6 EG
53) TvRabX7 EG
54) TvRabX8 EG

le-20
2e-20
le-36
6e-36
2e-29
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8e-36
4e-36
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4e-37
le-40

37
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55) TvRabX9 EG 4e-22 30 ..CC AY896280

56) TvRabX10 EG 6e-36 74 ..CC AY896281
57) TvRabXll EG le-42 67 ..CC AY896282
58) TvRabX1l2 EG 5e-34 52 ..CC DQ019047
59) TvRabX1l3 EG 9e-31 56 ..CC AY896283
60) TvRabX1l4 EG le-26 41 ..CC AY896292
61) TvRabX1l5 EG le-31 52 ..CC AY896284
62) TvRabX1l6 RG 4e-25 33 ..CC AY896285
63) TvRabX1l7 RG le-29 56 .C.C AY896286
64) TvRabX18 RG le-29 37 .C.C AY896287
65) TvRabX19 RG 3e-23 52 ..CC AY896288

'"TvRabn are named according to subfamily membership whereas TvRabXn could not be assigned to specific subfamilies
(see phylogenies in Figures 1, 2 and S1). This nomenclature is in accordance with the systematic and consistent naming
proposed by Pereira-Leal and Seabra (2001) [3].

*Three sources of DNA sequences provided Rab genes: EST (E), 5’RACE cloning (R) and genome data at TIGR (G).

*Top BLATP hits e-score obtained using the NCBI Blast server, in all cases the top hit was a Rab homologue. RPS-BLAST
(Reverse Position-Specific BLAST) [33] also recovered Rab PSSM (Position-Specific Score Matrix) as top hits (namely
¢d00154 or smart00175) among the different Ras-like small GTPases PSSM (Ras, Sar, Rho, Ran, ARF).

*The Rab specific family motifs (RabF) are generally conserved in Trichomonas proteins. RabF motifs - total of 27 residues,
according to Pereira-Leal and Seabra 2001 [3]; RabF1: IGVDF, RabF2: KLQIW, RabF3: RFRSIT, RabF4: YYRGA and
RabF5: LVYDIT, at positions shown in Figure 3.

>All but two of the Trichomonas putative proteins have predicted characteristic Rab C-terminal double cysteine motifs, key
for Rab prenylation (including ..CC, .CC. or .C.C,; dot representing any amino acid). TvRabX3 has only one cysteine towards
the C-terminus whereas TvRabC8 has RASQKM as the last six residues.

GenBank accession numbers.



Table S2. Comparison of the 11 residues demonstrated to be involved in HsRab5a-rabaptin5

binding with homologous sites from selected Rab sequences.

Sequence Binding Total no. of No. of non
name* residues (11) differences conservative
to HsRab5a changes to HsRab5a**

HsRab5a  GAFLTWRYLIMY - -
HsRab5b GAFLTWRYLMY 0 0
HsRab5c GAFLTWRYLMY 0 0
HsRab22a GAFMTWRELMY 2 1
HsRab22b GAFMTWRELMY 2 1
ScYpt51 GAFLTWRFLMY 1 1
ScYpt52 GAFLSWRYLMY 1 0
ScYpt53  GAFLTWRELMY 1 1
TvRabb5a GAFLSWRYMMY 2 0
TvRab5b GAFVTWKYLMY 2 0
TvRab5c GAFISWKYLMY 3 1
TvRab5d GAFNSWKYLMY 3 1
TvRabCl1l GAFLTWKFLMY 2 1
TvRabC5h GAFLTWKFLMY 2 1
TvRabC3 GAFLTWKFLMY 2 1
TvRabC4 GAFLTWKYLMY 1 0
TvRabC6 GAFHTWKYLMY 2 1
TvRabC2 4 3
TvRabC7 GAFONWKFLMY 4 2
TvRabC8 GAFONWKFLMY 4 2
TvRabC9 5 3
TvRabD1 2 1
TvRabD2 2 1
TvRabD6 2 1
TvRabD3 2 1
TvRabD4 2 1
TvRabD5 2 1
TvRabD7 2 1
TvRabD8 2 1
TvRabAl 6 2
TvRabA2 6 2
TvRabA3 6 2
TvRabA4 6 2
TvRabAb 6 2
TvRabAb6 6 2
TvRabB1 8 6
TvRabB2 8 6
TvRabB3 8 6
TvRabB4 7 5
TvRabE1l 5 3
TvRabE2 5 3
TvRabF1 7 4
TvRabF2 4 3
TvRabF3 6 5

*Hs: Homo sapiens, Sc: Saccharomyces cerevisiae, Tv: Trichomonas vaginalis



**Residue colouring indicates changes in relation to the HsRab5a positions (G54, AS5, F57, L58, T59,
W74, R81, Y82, L85, M88, and Y89 - see [31]): yellow for identical residues, grey for conservative
changes and purple for non-conservative changes, according to the categories implemented in SEAVIEW

[29].
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Figure S1. Trichomonas Rab proteins cluster with Rab homologues and segregate
from other small GTPases. The phylogenetic relationship of putative Trichomonas
vaginalis (blue) Rabs relative to Ras, Rho, Ran and Rab GTPase representatives from
Homo sapiens (black), Saccharomyces cerevisiae (orange) and Arabidopsis thaliana
(green) is shown. The shown tree is the consensus Bayesian tree recovered from an
alignment including 98 taxa and 161 amino acids with posterior probabilities (PP) shown
above the nodes. All putative Rab proteins from Trichomonas are part of a monophyletic
group (the Rab clade, which is indicated in grey shading) with representative Rab
sequences from human and yeast. When TvRabX11 is removed the PP for Rab
monophyly increases to 0.95 and when two additional Rab sequences are removed, the
highly divergent TvRabX6 and Yptl1, Rab monophyly is supported by PP of 0.99. The
scale bar represents 10% sequence divergence. The 45 TvRab that were also recovered as

cDNA (EST or RACE clones, see Table S1) are indicated with black dots.
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Figure S2. Mapping of several functionally investigated Rab residues and structural domains on selected TvRab Rab5-like and TvRabA
sequences.

Experimentally established contact sites (highlighted in green) between human Rab5a and its effector rabaptin-5 [31] were mapped (in yellow)
on selected TvRab5-like and TvRabA sequences from Trichomonas, yeast (ypt51-52-53) and humans (Rab5b-c and Rab22a-b) — differences to
the HsRab5a are highlighted in grey. Three Rab sequences, not members of the Rab5 clade, are shown above the alignment for comparison,
including the human Rab3a, with contact sites to its effector raphilin-3A [40] highlighted in green. Also shown are the positions of
conformational switch regions I and II (boxed) [39]. The underlined motifs in HsRab5a (TIGAAFL, end of switch I and LAPM, within switch
IT) are well conserved between Rab5-like sequences, with the latter being considered as a signature motif for Rab5 sequences [37]. Differences
to these two motifs are highlighted in purple in the other Rab5-like and TvRabA sequences. Also highlighted among the Rab5-like and TvRabA
sequences are the differences to HsRab5a-b-c within the conformational switch I and II regions - in grey, when not part of the TIGAAFL or
LAPM motifs. Surface accessible residues in the crystal of HsRab5 (PDB: 1tu3) are highlighted with blue arrowheads. The majority of the
residues in the switch I and II regions, and those located between these two regions, are exposed on the surface and correspond to residues

shown in Fig. 4.



