90
79

XP_644189.1(53-219) Dictyostelium discoideum RAN N-term
XP_644189.1(513-679) Dictyostelium discoideum RAN C-term

NgrRanlL2 Naegleria gruberi RANL2

78

100

99

93

88

77

HsaRAN Homo sapiens RAN
83

92

99

100

100

NgrRan2A Naegleria gruberi RAN2A

100 |_— NgrRan2B Naegleria gruberi RAN2B
XP_012898413.1 Blastocystis hominis
TpsRan2 Thalassiosira pseudonana RAN2
P_lac_30560 Proteromonas lacertae
TpsRAN Thalassiosira pseudonana RAN1
PsoRAN Phytophthora sojae RAN
TgoRAN Toxoplasma gondii RAN
DdiRanA Dictyostelium discoideum RAN
NgrRan3 Naegleria gruberi RAN3
CreRAN Chlamydomonas reinhardtii RAN

SceGsp1 Saccharomyces cerevisiae Ran
TcrRAN Trypanosoma cruzi RAN
NgrRan1A Naegleria gruberi RAN1TA
100L NgrRan1B Naegleria gruberi RAN1B

|— PsoRTW Phytophthora sojae RTW

TpsRTW Thalassiosira pseudonana RTW

P_lac_T13260_c0_g1_i1 Proteromonas lacertae
07 CreRTW Chlamydomonas reinhardtii RTW
TerRTW Trypanosoma cruzi RTW
HsaRTW1 Homo sapiens RTW1
NgrRTW Naegleria gruberi RTW
— TcrRab23 Trypanosoma cruzi Rab23
P_lac_T12705_c0_g1_i2 Proteromonas lacertae
PsoRab23 Phytophthora sojae Rab23
88 HsaRab23 Homo sapiens Rab23
CreRab23 Chlamydomonas reinhardtii Rab23
NgrRab23 Naegleria gruberi Rab23
TgoRab23 Toxoplasma gondii Rab23
DdiRab32D Dictyostelium discoideum Rab32D
P_lac_14067 Proteromonas lacertae

NgrRanL1 Naegleria gruberi RANL1

RAN

RABL2

Rab23

HsaRab7B Homo sapiens Rab7b
P_lac_35695 Proteromonas lacertae

100

100

100
100

88

79 P_lac_03591 Proteromonas lacertae
XP_012893903.1 Blastocystis hominis
TerRab7 Trypanosoma cruzi Rab7
78 TpsRab7 Thalassiosira pseudonana Rab7
93 DdiRab7B Dictyostelium discoideum Rab7b
1oo‘| —— SceYpt7 Saccharomyces cerevisiae Rab7
—— TgoRab7 Toxoplasma gondii Rab7
PsoRab7 Phytophthora sojae Rab7
100— CreRab7 Chlamydomonas reinhardtii Rab7
99| —HsaRab7 Homo sapiens Rab7
‘I.VEDdiRab7A Dictyostelium discoideum Rab7a
NgrRab7a Naegleria gruberi Rab7a
NgrRab32c Naegleria gruberi Rab32C

P_lac_15207 Proteromonas lacertae

TpsRab7 Thalassiosira pseudonana Rab7L

Rab7

]|

98

‘|_|: DdiRab32B Dictyostelium discoideum Rab32B

92 100 NgrRab32b Naegleria gruberi Rab32B

PsoRab32a Phytophthora sojae Rab32A/B
P_lac_T7032_c0_g1_i1 Proteromonas lacertae

HsaRab32 Homo sapiens Rab32A

DdiRab32A Dictyostelium discoideum Rab32A
NgrRab32a Naegleria gruberi Rab32A

TerRab32 Trypanosoma cruzi Rab32A
DdiRab32C Dictyostelium discoideum Rab32C

TcrRab32L Trypanosoma cruzi Rab32A

XP_012895212.1 Blastocystis hominis

PsoRab32b Phytophthora sojae Rab32A/B

9 100

92

97

CrelFT27 Chlamydomonas reinhardtii IFT27
ﬁ';grlFT27 Naegleria gruberi IFT27
87

P_lac_00489 Proteromonas lacertae

EsiRaxX3 Ectocarpus siliculosus RabTitan
PsoRaxX3 Phytophthora sojae RabTitan

NgrRabX24 Naegleria gruberi RabTitan

JliRab32L Jakoba libera RabTitan

98 PpiRABDAP Heterostelium album RabTitan
100 |

DdiRaxX3 Dictyostelium discoideum RabTitan

98

— HsalFT27 Homo sapiens IFT27

1 84 P_lac_25059 Proteromonas lacertae
98 Ps
9 |; 5

olFT27 Phytophthora sojae IFT27

TerlFT27 Trypanosoma cruzi IFT27
IFT27

TpsIFT27 Thalassiosira pseudonana IFT27

100

100

NgrRabé

HsaRabéb

99LTpsRabé

100

— XP_012896098.1 Blastocystis hominis
XP_012893802.1 Blastocystis hominis
P_lac_T434_c0_g1_i1 Proteromonas lacertae
94 {—_DdiRabé Dictyostelium discoideum Rabé

SceYptb Saccharomyces cerevisiae Ypt6/Rab6é
% '_leaRabéa Homo sapiens Rabba

— CreRab6 Chlamydomonas reinhardtii Rabé
— PsoRabé Phytophthora sojae Rabé
g7l TgoRabé Toxoplasma gondii Rabé

89_,_—Tchab6 Trypanosoma cruzi Rab6é

P_lac_09753 Proteromonas lacertae
PsoRab28a Phytophthora sojae Rab28a

P_lac_14233 Proteromonas lacertae
PsoRab28b Phytophthora sojae Rab28b

HsaRab28 Homo sapiens Rab28
NP_001017979.1 Homo sapiens Rab28

Naegleria gruberi Rabé

Rabé
Homo sapiens Rab6b

Thalassiosira pseudonana Rabé

TpsRab50 Thalassiosira pseudonana Rab50

4 T— NgrRabX8 Naegleria gruberi Rab50

NgrRab24 Naegleria gruberi Rab24

88 DdiRab24 Dictyostelium discoideum Rab24
HsaRab24 Homo sapiens Rab24

DdiRab50 Dictyostelium discoideum Rab50

P_lac_T13282_c0_g1_i1 Proteromonas lacertae

100 _|_—XP_01 2897291.1 Blastocystis hominis
99 PsoRab5 Phytophthora sojae Rab50

Rab24

Rab50

oo PsoRab21 Phytophthora sojae Rab21
ol

OAO12097.1 Blastocystis sp. ATCC 50177/Nand I
—— NgrRab21 Naegleria gruberi Rab21

TcrRab21a Trypanosoma cruzi Rab21a
ETchab% b Trypanosoma cruzi Rab21b

_|_— DdiRab21 Dictyostelium discoideum Rab21
100L_ HsaRab21 Homo sapiens Rab21

TpsRab21 Thalassiosira pseudonana Rab21
80 DdiRab22 Dictyostelium discoideum Rab22
SceYpt10 Saccharomyces cerevisiae Ypt10

HsaRab20 Homo sapiens Rab20 | Rab20

Rab21

99

| P_|
700

97 P_lac_T41

971
100 7

| —

100

88
98

100

100

92

100-’_|_—

97

SceYpt51 Saccharomyces cerevisiae Ypt51/Rab5
TerRab5A Trypanosoma cruzi Rab5a
L | TerRab5B Trypanosoma cruzi Rab5b

- P_lac_T7418_c0_g1_i1 Proteromonas lacertae
100

XP_012896254.1 Blastocystis hominis
TgoRab5c Toxoplasma gondii Rab5c
P_lac_02779 Proteromonas lacertae
XP_012894819.1 Blastocystis hominis
PsoRab5 Phytophthora sojae Rab5
TpsRab5 Thalassiosira pseudonana Rab5
TgoRab5b Toxoplasma gondii Rab5b
NgrRab5 Naegleria gruberi Rab5
CreRab5 Chlamydomonas reinhardtii Rab5
DdiRab5A Dictyostelium discoideum Rab5
HsaRab5a Homo sapiens Rab5a

HsaRab34 Homo sapiens Rab34
NgrRab34 Naegleria gruberi Rab34
NgrRab1c1 Naegleria gruberi Rab1c1
NgrRab1c2 Naegleria gruberi Rab1c2
P_lac_T5270_c0_g1_i1 Proteromonas lacertae
B NgrRab8b Naegleria gruberi Rab8b
88 P_lac_15464 Proteromonas lacertae
PsoRabF Phytophthora sojae RabF/Rab8C
NgrRab1b Naegleria gruberi Rab1b
9_3|_— NgrRab1X Naegleria gruberi Rab1X
92|—_XP_01 2897063.1 Blastocystis hominis
o NgrRab18 Naegleria gruberi Rab18
CreRab18a Chlamydomonas reinhardtii Rab18a
CreRab18c Chlamydomonas reinhardtii Rab18c
TgoRab18 Toxoplasma gondii Rab18
DdiRab18 Dictyostelium discoideum Rab18
HsaRab18 Homo sapiens Rab18
|| L————— TcrRab18 Trypanosoma cruzi Rab18
P_lac_25257 Proteromonas lacertae
94LP_lac_T5222_c0_g1_i1 Proteromonas lacertae

XP_012898271.1 Blastocystis hominis

ﬂ|_— XP_012894619.1 Blastocystis hominis

DdiRab50B Dictyostelium discoideum Rab50b
HsaRab22a Homo sapiens Rab22a

PsoRab22 Phytophthora sojae Rab22

NgrRab22 Naegleria gruberi Rab22
TpsRab22 Thalassiosira pseudonana Rab22
lac_T4375_c0_g1_i1 Proteromonas lacertae
XP_012897650.1 Blastocystis hominis
TgoRab5a Toxoplasma gondii Rab5a

Rab22

8_c0_g3_i1 Proteromonas lacertae

Rab5

Rab34

Rab1+8+18

Rab18

_‘I:‘isoRab’l 8 Phytophthora sojae Rab18

SceYpt11 Saccharomyces cerevisiae Ypt11/Rab34

86 TpsRab18 Thalassiosira pseudonana Rab18 I

SceSec4 Saccharomyces cerevisiae Sec4/Rab8

PsoRab8b Phytophthora sojae Rab8b

—— CreRab8 Chlamydomonas reinhardtii Rab8
HsaRab8a Homo sapiens Rab8a

100//‘|EDdiRab8A Dictyostelium discoideum Rab8a

94— NgrRab8 Naegleria gruberi Rab8

P_lac_09245 Proteromonas lacertae

P_lac_T1500_c0_g1_i1 Proteromonas lacertae

PsoRab8a Phytophthora sojae Rab8a

TpsRab8a Thalassiosira pseudonana Rab8a

TpsRabC Thalassiosira pseudonana RabC/Rab8

XP_012893775.1 Blastocystis hominis

Rab8

] 100

100

99 97

P_lac_14512 Proteromonas lacertae
P_lac_31530 Proteromonas lacertae
XP_012896166.1 Blastocystis hominis
TgoRab1A Toxoplasma gondii Rab1A
PsoRab1A Phytophthora sojae Rab1A
TpsRab1A Thalassiosira pseudonana Rab1A
— TgoRab1B Toxoplasma gondii Rab1B

P_lac_14380 Proteromonas lacertae
P_lac_T8309_c0_g1_i1 Proteromonas lacertae
— XP_012894497.1 Blastocystis hominis
81 P_lac_01917 Proteromonas lacertae
76l 87 |: P_lac_T3250_c0_g1_i1 Proteromonas lacertae
PsoRab1B Phytophthora sojae Rab1B
98"{— TpsRab1B Thalassiosira pseudonana Rab1B
. "l__ DdiRab1C Dictyostelium dicoideum Rab1c

SceYpt1 Saccharomyces cerevisiae Rab1
EsaRab’l a Homo sapiens Rab1a
TerRab1 Trypanosoma cruzi Rab1
— NgrRab1a Naegleria gruberi Rab1
98 |-_CreRab‘l Chlamydomonas reinhardtii Rab1
DdiRab1A Dictyostelium discoideum Rab1a
P_lac_T12633_c0_g1_i1 Proteromonas lacertae

—— P_lac_33164 Proteromonas lacertae

XP_012895077.1 Blastocystis hominis

Rab1A

Rab1

97 _|— XP_012898771.1 Blastocystis hominis

93]
94
91
98]
79

95

81

100

97

82

96
97
95

89

<&|:DdiRabZB Dictyostelium discoideum Rab2b
NgrRab2b Naegleria gruberi Rab2b
—— TcrRab2 Trypanosoma cruzi Rab2

CreRab2 Chlamydomonas reinhardtii Rab2
7 J_ NgrRab2a Naegleria gruberi Rab2a
DdiRab2A Dictyostelium discoideum Rab2a
HsaRab2a Homo sapiens Rab2a
PsoRab2b Phytophthora sojae Rab2b
TgoRab2 Toxoplasma gondii Rab2
PsoRab2a Phytophthora sojae Rab2a
XP_012897167.1 Blastocystis hominis
TpsRab2 Thalassiosira pseudonana Rab2
TcrRab14 Trypanosoma cruzi Rab14
DdiRab14 Dictyostelium discoideum Rab14
HsaRab14 Homo sapiens Rab14
NgrRab14 Naegleria gruberi Rab14
100 HsaRab4a Homo sapiens Rab4a
HsaRab4b Homo sapiens Rab4b
DdiRab4 Dictyostelium discoideum Rab4
TgoRab4 Toxoplasma gondii Rab4
NgrRab4 Naegleria gruberi Rab4
TcrRab4 Trypanosoma cruzi Rab4

PsoRab11D Phytophthora sojae Rab11d

9 TpsRabA Thalassiosira pseudonana RabA
TgoRab11b Toxoplasma gondii Rab11B
PsoRab11B Phytophthora sojae RabH/Rab11b

1004ﬂbH1 Phytophthora sojae RabH1/Rab11b
700

——— XP_012895573.1 Blastocystis hominis
[50] P_lac_22254 Proteromonas lacertae
P_lac_T6302_c0_g1_i1 Proteromonas lacertae
NgrRab11a Naegleria gruberi Rab11a
TerRab11 Trypanosoma cruzi Rab11
DdiRab11C Dictyostelium discoideum Rab11c
PsoRab11C Phytophthora sojae Rab11c
XP_014530274.1 Blastocystis hominis
XP_012898267.1 Blastocystis hominis
SceYpt31 Saccharomyces cerevisiae Ypt31/Rab11
P_lac_T465_c0_g1_i1 Proteromonas lacertae
i DdiRab11B Dictyostelium discoideum Rab11b
97| iTpsRab1 1b Thalassiosira pseudonana Rab11b
100L TpsRab11c Thalassiosira pseudonana Rab11c
— TgoRab11a Toxoplasma gondii Rab11A
P_lac_15208 Proteromonas lacertae

93 ‘IEsoRab’l 1A Phytophthora sojae Rab11a

TpsRab11a Thalassiosira pseudonana Rab11a
CreRab11 Chlamydomonas reinhardtii Rab11
o7 HsaRab25 Homo sapiens Rab25
96 HsaRab11a Homo sapiens Rab11a
93 DdiRab11A Dictyostelium discoideum Rab11a
NgrRab11c Naegleria gruberi Rab11c

Rab2

Rab14

Rab4

PsoRabH2 Phytophthora sojae RabH2/Rab11b

Rab11

Rab32

CreRab28 Chlamydomonas reinhardtii Rab28
NgrRab28 Naegleria gruberi Rab28

TerRab28 Trypanosoma cruzi Rab28

P_lac_T6374_c0_g1_i1 Proteromonas lacertae
P_lac_14255 Proteromonas lacertae

99 P_lac_T3519_c0_g1_i1 Proteromonas lacertae
95 |

| |
1 substitution/site

RabTitan

Rab28

endocytic RABs

TpsRab50 Thalassiosira pseudonana Rab50

93
92

NgrRabX8 Naegleria gruberi Rab50

97

— 1

HsaRab24 Homo sapiens Rab24

100

94

DdiRab50 Dictyostelium discoideum Rab50
PsoRab50 Phytophthora sojae Rab50

58 _|— P_lac_T13282_c0_g1_i1 Proteromonas lacertae
92

90

98

96

87 | |:P
82 90

Tl

NgrRab21 Naegleria gruberi Rab21

TcrRab21a Trypanosoma cruzi Rab21a
TerRab21b Trypanosoma cruzi Rab21b
DdiRab21 Dictyostelium discoideum Rab21
HsaRab21 Homo sapiens Rab21

PsoRab21 Phytophthora sojae Rab21

TpsRab21 Thalassiosira pseudonana Rab21

NgrRab22 Naegleria gruberi Rab22
HsaRab22a Homo sapiens Rab22a

soRab22 Phytophthora sojae Rab22

TpsRab22 Thalassiosira pseudonana Rab22

T

XP_012894619.1 Blastocystis hominis*

DdiRab50B Dictyostelium discoideum Rab50b

99

XP_012897650.1 Blastocystis hominis

85

TerRab5B Trypanosoma cruzi Rab5b
TgoRab5a Toxoplasma gondii Rab5a

T|—XP_01 28962

P_lac_T7418_c0_g1_i1 Proteromonas lacertae
54.1 Blastocystis hominis

_|

TerRab5A Trypanosoma cruzi Rab5a

TgoRab5b Toxoplasma gondii Rab5b

—— NgrRab5 Naegleria gruberi Rab5

HsaRab5a Homo sapiens Rab5a

CreRab5 Chlamydomonas reinhardtii Rab5
{ EDdiRabSA Dictyostelium discoideum Rab5A

SceYpt51 Saccharomyces cerevisiae Rab5

TgoRab5c Toxoplasma gondii Rab5c

97— PsoRab5 Phytophthora sojae Rab5
TpsRab5 Thalassiosira pseudonana Rab5

P_lac_T418_c0_g3_i1 Proteromonas lacertae
P_lac_02779 Proteromonas lacertae

78— XP_012894819.1 Blastocystis hominis

XP_012897063.1 Blastocystis hominis

NgrRab18 Naegleria gruberi Rab18

CreRab18a Chlamydomonas reinhardtii Rab18a

98

99

76

DdiRab18 Dictyostelium discoideum Rab18

TcrRab18 Trypanosoma cruzi Rab18

HsaRab18 Homo sapiens Rab18

g

TgoRab18 Toxoplasma gondii Rab18

99

Rab2+4+14

XP_012897746.1 Blastocystis hominis

NgrRab1b Naegleria gruberi Rab1b

NgrRab8b Naegleria gruberi Rab8b

_|

TgoRab1A Toxoplasma gondii Rab1A

98

92{|—_PsoRab1 A Phytophthora sojae Rab1A
93 TpsRab1A Thalassiosira pseudonana Rab1A

P_lac_14380 Proteromonas lacertae
P_lac_T8309_c0_g1_i1 Proteromonas lacertae

_|_ P_lac_T3250_c0_g1_i1 Proteromonas lacertae
P_lac_01917 Proteromonas lacertae

PsoRab1B Phytophthora sojae Rab1B

TpsRab1B Thalassiosira pseudonana Rab1B
SceYpt1 Saccharomyces cerevisiae Rab1
TgoRab1B Toxoplasma gondii Rab1B
XP_012894497 .1 Blastocystis hominis
NgrRab1a Naegleria gruberi Rab1

CreRab1 Chlamydomonas reinhardtii Rab1
DdiRab1A Dictyostelium discoideum Rab1A
HsaRab1a Homo sapiens Rab1a

DdiRab1C Dictyostelium discoideum Rab1c
TerRab1 Trypanosoma cruzi Rab1

59 NgrRab14 Naegleria gruberi Rab14
‘I:Li DdiRab14 Dictyostelium discoideum Rab14
80L_ HsaRab14 Homo sapiens Rab14

— TcrRab14 Trypanosoma cruzi Rab14

88

TgoRab4 Toxoplasma gondii Rab4

DdiRab4 Dictyostelium discoideum Rab4
HsaRab4a Homo sapiens Rab4a

96 L HsaRab4b Homo sapiens Rab4b

P_lac_33164 Proteromonas lacertae
XP_012898771.1 Blastocystis hominis
TcrRab2 Trypanosoma cruzi Rab2

89

NgrRab2b Naegleria gruberi Rab2b
— NgrRab2a Naegleria gruberi Rab2a

—HsaRab2a Homo sapiens Rab2a

CreRab2 Chlamydomonas reinhardtii Rab2
PsoRab2b Phytophthora sojae Rab2b
TgoRab2 Toxoplasma gondii Rab2

TpsRab2 Thalassiosira pseudonana Rab2
XP_012897167.1 Blastocystis hominis

PsoRab2a Phytophthora sojae Rab2a

DdiRab2A Dictyostelium discoideum Rab2A
L|:DdiRabZB Dictyostelium discoideum Rab2B
89

NgrRab24 Naegleria gruberi Rab24
DdiRab24 Dictyostelium discoideum Rab24

P_lac_14255 Proteromonas lacertae*
_|— P_lac_T3519_c0_g1_i1 Proteromonas lacertae*
XP_012898271.1 Blastocystis hominis*

——
0.5 substitution/site

Rab24

Rab50

XP_012897291.1 Blastocystis hominis
HsaRab20 Homo sapiens Rab20
OAO12097.1 Blastocystis sp. ATCC 50177 Nand ||

DdiRab22 Dictyostelium discoideum Rab22

Rab5

CreRab18c Chlamydomonas reinhardtii Rab18c
—P_lac_25257 Proteromonas lacertae
IP_lac_T5222_c0_g1_i1 Proteromonas lacertae
PsoRab18 Phytophthora sojae Rab18

TpsRab18 Thalassiosira pseudonana Rab18

P_lac_15464 Proteromonas lacertae

P_lac_T5270_c0_g1_i1 Proteromonas lacertae
NgrRab1X Naegleria gruberi Rab1X

—|— NgrRab1c1 Naegleria gruberi Rab1c1
99

NgrRab1c2 Naegleria gruberi Rab1c2
PsoRabF Phytophthora sojae RabF/Rab8C

XP_012896166.1 Blastocystis hominis Rab1A

P_lac_T12633_c0_g1_i1 Proteromonas lacertae*

Rab14

Rab2

SceYpt10 Saccharomyces cerevisiae Ypt10
,— P_lac_T4375_c0_g1_i1 Proteromonas lacertae

| Rab20
Rab21
Rab22
i
0.1 substitution/site
Rab18

Rab1
Rab1A
Rab1
—
0.5 substitution/site
|

1 substitution/site

————————————————————————————— XP_012897746.1 Blastocystis hominis*
TcrRab4 Trypanosoma cruzi Rab4

NgrRab4 Naegleria gruberi Rab4

Rab4

Data S1. Evolutionary relationships of Rabs present in P. lacertae, Related to STAR methods, Figure S1B. (A) The
Maximum-Likelihood phylogenetic tree was estimated under LG+C20+F+I" model with ultrafast bootstrapping. Sup-
port values are shown if >75%. Flagellum-associated Rabs are highlighted by pale-blue boxes. Several P. lacertae and
Blastocystis sequences failed to be identified in this phylogeny (grey shaded boxes), thus phylogenies of smaller Rab
clades (B-D) are presented as well. Asterisks denote Rabs that could not be unambiguously assigned.



