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Figure S1.  Flowchart of the detection and annotation of Ras superfamily protein sequences in the 
RM clade. A) Initial search was performed using BLASTp against the set of predicted proteins. A 
complementary tBLASTn search was performed against genome sequences; only novel sequences not 
previously detected by BLASTp were retained. For rapidly evolving divergent genes (SRβ, D1LIC), 
hmmsearch was also used in addition to BLAST. This initial candidate set was subsequently evaluated 
using the NCBI CD-Search tool. Sequences containing only non-GTPase domain(s) were 
discarded. Sequences with either no detected domain(s) or those containing GTPase domain(s) were 
subjected to NCBI BLASTp searches. Results were manually inspected, and only sequences with top hits 
corresponding to the Ras superfamily were retained. These sequences were then preliminarily annotated 
based on local BLASTp searches against our custom database composed of reference eukaryotic 
proteomes from the UniProt database combined with reference datasets of Rab, Arf, and Rho families 
[45, 46, 60]. B) Preliminary annotations were validated through phylogenetic analysis. In cases where 
preliminary annotation was not confirmed or remained unresolved, hmmsearch and sequence logo 
analyses were employed.The eumicrosporean-specific ArlEM could not be assigned to a particular 
ancestral pan-eukaryotic paralog. This group likely represents a highly divergent eumicrosporean-specific 
innovation of unclear origin (see the main text for details). 
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Figure S2. Phylogenetic analysis of Rab and Ran family proteins from the RM clade organisms and a 
selection of other eukaryotes. The tree shown is a result of a ML analysis of a reference Rab and Ran 
family dataset from Elias et al. [45] and Rab and Ran family sequences from three rozellid species and 
microsporidians P. saccamoebae, M. daphniae, M. incurvata, and Amphiamblys sp. WSBS2006  (highlighted 
in red), except for one incomplete and divergent Rab-like sequence from R. multimorpha (see Methods for 
details). The tree was inferred using IQ-tree with LG+I+G4 model with the ultrafast bootstrap (UFB) 
algorithm and the SH-aLRT test (both 10 000 replicates, only supports ≥ 80 for SH-aLRT and ≥ 95 for 
UFBoot are displayed). Branches representing ancestral paralogs absent from rozellids and Microsporidia 
are collapsed. Note that apart from Rab and Ran family, the reference dataset contains also Rab-like 
sequences RABL2 and IFT27. The paraphyly of the Rab1 group (with Rab8 nested in it) is an apparently 
artificial result of the phylogenetic inference observed also in previous analyses [45]. The sequence labelled 
“Rozella sp. PSC023 Rab32”, which branches without support sister to the “RabTitan” clade, looks like a 
standard Rab family protein and does not resemble RabTitans in its structure (the latter are large proteins 
with long regions C-terminal to the GTPase domain lacking a C-terminal prenylation motif), so we consider it 
a divergent lineage-specific paralog derived from Rab32A or Rab32B.
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Figure S3. Phylogenetic analysis of Rab and Ran family proteins from the RM clade organisms. 
This is an expanded version of the tree shown in Fig. 3. The tree shown is a result of a ML analysis of all 
Rab and Ran family sequences from rozellids, SB-Microsporidia, metchnikovellids, and Eumicrosporea. 
For details regarding the phylogenetic analysis and display conventions see the legend of Fig. 3. Note 
that the assignment of two of the eumicrosporean Rab clades, the one annotated as Rab1 and Rab8 in 
the tree, is not directly supported by the phylogenetic analysis and is based on other analyses described 
in the main text of the paper.
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Figure S4. Sequence logos of Rab family proteins. Sequence logos of putative eumicrosporean Rab1 and Rab8 (shaded in violet), together with Rab1 and 
Rab8 from rozellids, SB-Microsporidia, and metchnikovellids, and Rab1 and Rab8 from other eukaryotes are depicted. For comparison, sequence logos of other 
ancestral Rab groups are included. For details on the sequences included in the analysis, see Methods and Table S12. Light pink rectangles mark positions 
where the majority of eumicrosporean Rab1 and Rab8 sequences share the same amino acid residue with Rab1 and Rab8, respectively, from their close 
relatives.

Rab1
Rozellida
SB-Microsporidia
Metchnikovellida

Rab8
Eumicrosporea

Rab1
Eumicrosporea

Rab1
other Eukaryotes

Rozellida
SB-Microsporidia
Metchnikovellida

Rab8

other Eukaryotes
Rab8

Eumicrosporea
Rab11

Rozellida
SB-Microsporidia
Metchnikovellida

Rab11

other Eukaryotes
Rab11

Rozellida
SB-Microsporidia
Metchnikovellida

Rab5

other Eukaryotes
Rab5

Eumicrosporea
Rab6

Rozellida
SB-Microsporidia
Metchnikovellida

Rab6

other Eukaryotes
Rab6

Rab7

Eumicrosporea
Rab5

Rab14

Rab2

Rab4

Rab18

Rab20

Rab21

Rab22

Rab23

Rab24

Rab28

Rab32A

Rab32B

Rab34

Rab50

RabTitan



Fonticula alba Rho1b

Gonapodya prolifera Rho1b

Gonapodya prolifera Rho1L

Melampsora larici-populina Rho2

Phanerochaete chrysosporium Rho2

Mycosarcoma maydis Rho2

Cryptococcus deneoformans Rho2

Glomus intraradices Rho2

Podila verticillata Rho2

Phycomyces blakesleeanus Rho2

Candida albicans Rho2

Saccharomyces cerevisiae Rho2

Parastagonospora nodorum Rho2

Sclerotinia sclerotiorum Rho2

Aspergillus fumigatus Rho2

Tuber melanosporum Rho2

Neurospora crassa Rho2

Yarrowia lipolytica Rho2

Schizosaccharomyces pombe Rho2

Aspergillus fumigatus Rho3

Parastagonospora nodorum Rho3

Neurospora crassa Rho3

Sclerotinia sclerotiorum Rho3

Tuber melanosporum Rho3

Schizosaccharomyces pombe Rho3

Candida albicans Rho3

Yarrowia lipolytica Rho3

Saccharomyces cerevisiae Rho3

Phycomyces blakesleeanus Rho3a

Phycomyces blakesleeanus Rho3b

Mycosarcoma maydis Rho3

Glomus intraradices Rho3

Cryptococcus deneoformans Rho3

Phanerochaete chrysosporium Rho3

Melampsora larici-populina Rho3

Podila verticillata Rho1a

Podila verticillata Rho1b

Fonticula alba Rho1a

Wallemia sebi Rho1

Phanerochaete chrysosporium Rho1

Glomus intraradices Rho1b

Cryptococcus deneoformans Rho1

Melampsora larici-populina Rho1

Mycosarcoma maydis Rho1

Allomyces macrogynus Rho1

Catenaria anguillulae Rho1

Rozella sp. PSC023 Rho1

Phycomyces blakesleeanus Rho1a

Phycomyces blakesleeanus Rho1b

Rozella allomycis Rho1a

Rozella multimorpha Rho1b

Aspergillus fumigatus Rho1

Glomus intraradices Rho1a

Neurospora crassa Rho1

Tuber melanosporum Rho1a

Parastagonospora nodorum Rho1

Sclerotinia sclerotiorum Rho1

Spizellomyces punctatus Rho1b

Tuber melanosporum Rho1b

Gonapodya prolifera Rho1

Batrachochytrium dendrobatidis Rho1

Spizellomyces punctatus Rho1a

Schizosaccharomyces pombe Rho1

Schizosaccharomyces pombe Rho5

Candida albicans Rho1

Saccharomyces cerevisiae Rho1

Yarrowia lipolytica Rho1a

Yarrowia lipolytica Rho1b

Rozella allomycis Rho1b

Rozella multimorpha Rho1a

Spizellomyces punctatus Rho4a

Spizellomyces punctatus Rho4b

Batrachochytrium dendrobatidis Rho4

Gonapodya prolifera Rho4

Paramicrosporidium saccamoebae Rho1

Mitosporidium daphniae Rho1

Amphiamblys sp. WSBS2006 Rho1

Metchnikovella incurvata Rho1

Allomyces macrogynus Rho4

Catenaria anguillulae Rho4

Phycomyces blakesleeanus Rho4

Neurospora crassa Rho4

Sclerotinia sclerotiorum Rho4

Aspergillus fumigatus Rho4

Parastagonospora nodorum Rho4

Tuber melanosporum Rho4

Candida albicans Rho4

Saccharomyces cerevisiae Rho4

Yarrowia lipolytica Rho4

Schizosaccharomyces pombe Rho4

Phanerochaete chrysosporium Rho4

Wallemia sebi Rho4

Cryptococcus deneoformans Rho4

Melampsora larici-populina Rho4

Mycosarcoma maydis Rho4

Podila verticillata Rho4

Aspergillus fumigatus Cdc42

Sclerotinia sclerotiorum Cdc42

Parastagonospora nodorum Cdc42

Glomus intraradices Cdc42

Schizosaccharomyces pombe Cdc42

Podila verticillata Cdc42a

Podila verticillata Cdc42b

Melampsora larici-populina Cdc42

Mycosarcoma maydis Cdc42

Wallemia sebi Cdc42

Phanerochaete chrysosporium Cdc42

Candida albicans Cdc42

Saccharomyces cerevisiae Cdc42

Yarrowia lipolytica Cdc42

Cryptococcus deneoformans Cdc42a

Cryptococcus deneoformans Cdc42b

Phycomyces blakesleeanus Cdc42a

Phycomyces blakesleeanus Cdc42b

Allomyces macrogynus Cdc42

Catenaria anguillulae Cdc42

Gonapodya prolifera Cdc42

Gonapodya prolifera Cdc42b

Spizellomyces punctatus Cdc42

Mitosporidium daphniae Cdc42

Batrachochytrium dendrobatidis Cdc42

Fonticula alba Cdc42

Rozella allomycis Cdc42

Rozella multimorpha Cdc42

Rozella sp. PSC023 Cdc42

Neurospora crassa Cdc42

Tuber melanosporum Cdc42

Amphiamblys sp. WSBS2006 Cdc42

Metchnikovella incurvata Cdc42

Paramicrosporidium saccamoebae Cdc42

Allomyces macrogynus Rac1

Allomyces macrogynus Rac2

Yarrowia lipolytica Rac1

Mitosporidium daphniae Rac1

Glomus intraradices Rac1

Glomus intraradices Rac2

Phycomyces blakesleeanus Rac2

Podila verticillata Rac1

Podila verticillata Rac2

Spizellomyces punctatus Rac1

Gonapodya prolifera Rac1

Phanerochaete chrysosporium Rac1

Batrachochytrium dendrobatidis Rac1

Batrachochytrium dendrobatidis Rac2

Catenaria anguillulae Rac1

Fonticula alba Rac1

Rozella multimorpha Rac1

Rozella sp. PSC023 Rac1

Rozella allomycis Rac1

Phycomyces blakesleeanus Rac1

Phycomyces blakesleeanus Rac3

Melampsora larici-populina Rac1

Mycosarcoma maydis Rac1

Aspergillus fumigatus Rac1

Sclerotinia sclerotiorum Rac1

Parastagonospora nodorum Rac1

Neurospora crassa Rac1

Tuber melanosporum Rac1

Cryptococcus deneoformans Rac2

Wallemia sebi Rac1

Wallemia sebi Rac2

Cryptococcus deneoformans Rac1

Paramicrosporidium saccamoebae Rac1

Amphiamblys sp. WSBS2006 Rac1

Metchnikovella incurvata Rac1

81.2/99

97.8/100

89.4/97

84/97

96.1/96

95.2/99

88.1/99

99.8/100

89.2/99

98.1/100

83.6/100

95.8/100

98.9/100

90.1/95

95/100

84.9/90

81.1/100

86.1/99

95.3/100

97.5/99

90.8/98

96.8/95

99.8/100

95.6/100

99.5/100

96.9/99

99.9/100

99.3/100

98.4/100

93/99

88.5/99

97.8/100

97.4/100

96.9/99

93.6/96

98.8/99

91.5/99

93.9/99

98.5/100

89.1/87

100/100

97.8/99

82.2/97

99.6/100

86.7/97

98.6/100

96.1/100

99.8/100

87/97

99.8/100

97.9/99

87.4/100

91.8/99

96.9/100

99.5/100

93.9/98

99.9/100

96.8/100

87/98

Rac1

Cdc42

Rho4

Rho1

Rho3

Rho2

Rho

substitutions/site
0.1

Figure S5. Phylogenetic analysis of the Rho family from rozellids, SB-Microsporidia, and metchnikovellids. The tree shown is a result of a ML 
analysis of a reference Holomycota Rho family dataset combining sequences from Eliáš and Klimeš [60], additional reference taxa outside the RM clade 
(Fonticula alba, Gonapodya prolifera, and Catenaria anguillulae), and rozellids, SB-Microsporidia, and metchnikovellids. The tree was inferred using IQ-
tree with LG+I+G4 model with the ultrafast bootstrap (UFB) algorithm and the SH-aLRT test (both 10 000 replicates). Support values ≥ 80 for SH-aLRT 
and ≥ 95 for UFBoot are shown. The list of protein sequences from taxa other than the RM clade that were included in the analysis is available in Table 
S9A.



Figure S6. Sequence logos of Rho family proteins. Sequence logo of putative eumicrosporean Rac1 proteins (shaded in violet), Rac1 and Cdc42 from rozellids, SB-Microsporidia and 

metchnikovellids, and Rac1 and Cdc42 from other Holomycota species. Pink rectangles mark the positions where a conserved residue (tryptophan and lysine, respectively) is shared with 

Rac1 proteins, whereas Cdc42 proteins exhibit a different conserved residue at these positions (phenylalanine and glutamine, respectively). Note a single exception from this pattern, namely

one of the two Rac1/Cdc42 paralogs from E. aedis that shares a phenylalanine residue with Cdc42. To provide a wider perspective on conserved amino acid sequences, sequence logos 

from Rho proteins are included. For details on the sequences, see Methods and Table S12.
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A) Rho1 (Rho family)

Rozella allomycis Rho1a KL---KKKKS---------------------CSLL----
Rozella allomycis Rho1b RK---KNKLK---------------------CLLM----
Rozella multimorpha Rho1a KK---KKGAK---------------------CMLL----
Rozella multimorpha Rho1b KI---KKKKA---------------------CLVL----
Rozella sp. PSC023 Rho1 KT---RKKKA---------------------CVVL----
Paramicrosporidium saccamoebae Rho1 QR---RKKSAK-S--IN---------(6)RRCLIQ----
Mitosporidium daphniae Rho1 EQ---SYKPEE-RK-SSLVPTLLSPA(9)HECSMM----
Amphiamblys sp. WSBS2006 Rho1 TR---SLAGRFLSMFIG---FVTFRS-----CRTGDCSY
Metchnikovella incurvata Rho1 KS---FASRIA-SGIAN---VFTFKA-----CR------
Nematocida displodere Rho1a GK---SATPKS-R--LR---FLW--------CCC-----
Nematocida parisii Rho1a QK---ETSSQK-G--FK---FFY--------CC------
Nematocida ironsii Rho1a QK---ETSSQK-G--FK---FFY--------CC------
Nematocida ausubeli Rho1a QK---ETSYQK-G--FK---FFY--------CC------
Spraguea lophii Rho1a KK---EETQQTKSC-LS---TLF--------CCGG----
Pseudoloma neurophilia Rho1a RK---QKKEKI-SL-FQ---KIF--------CCKFCC--
Vavraia culicis Rho1a KK---RMKEQP-NW-FK---KIF--------CCGLC---
Trachipleistophora hominis Rho1a KK---RIKEQP-SW-FK---RIF--------CCGFC---
Hamiltosporidium tvaerminnensis Rho1a KS---TAKKEK-K--WY---FCF--------CC------
Edhazardia aedis Rho1a1 RS---PKRNSN-KR-WF---FCY--------CC------
Edhazardia aedis Rho1a2 IF---DDNYSG-GS-GN--RFCW--------CC------
Anncaliia algerae Rho1a RS---RTPSES---------RFP--------CCCYS(4)
Antonospora locustae Rho1a KK---KQTSRR----IS---RCL--------CC------
Vittaforma corneae Rho1a SE---TLEPEE-TC-CG(4)WCR--------CCGK----
Hepatospora eriocheir Rho1a KM---KESTKG-GS-KG---ICG--------CCMP----
Ecytonucleospora hepatopenaei Rho1a NI---SSVDEK-GC-CG--------------CLFGTK--
Enterospora canceri Rho1a DT---VPESKS-A--CA---CCS--------CLLGG---
Enterocytozoon bieneusi Rho1a HT---AQDTTQ-N--GG---CCA--------CLLGK---
Vairimorpha ceranae Rho1a KE---SQSIDK-G--CG---LFY--------CC------
Vairimorpha apis Rho1a KV---AENMDQ-GCFCG----LW--------CCK-----
Nosema bombycis Rho1a KD---GVNENA-G--CG---FCF--------CC------
Nosema antheraeae Rho1a KD---GISENA-G--CG---FCF--------CC------
Ordospora colligata Rho1a KK---IASDAG-S--CG---FLPCIG-----CCYR----
Encephalitozoon cuniculi Rho1a KQ---AASDAR-S--CG---FFSCIR-----CCRYR---
Encephalitozoon intestinalis Rho1a KQ---ATSDAE-S--CS---FLSCMK-----CCR-----
Encephalitozoon romaleae Rho1a KG---AASESG-P--CS---FFSCMS-----CCHYR---
Encephalitozoon hellem Rho1a KQ---AVSESG-P--CS---LFSCMS-----CCRYG---
Nematocida displodere Rho1b KR---KRKSKK----------------------------
Nematocida parisii Rho1b SK---KKKDRG---------------(2)--CKTL----
Nematocida ironsii Rho1b SK---KKKDRG---------------(2)--CKTL----
Nematocida ausubeli Rho1b TK---KKKDRG---------------(2)--CKTL----
Spraguea lophii Rho1b KG---AYKKKS---------KFL--------CC------
Pseudoloma neurophilia Rho1b LF(7)KKKTPW----FR---KLF--------CCA-----
Vavraia culicis Rho1b KV(7)KKKKGF----FS---SLFQR------CC------
Trachipleistophora hominis Rho1b KV(7)KKKKGF----FH---ALFQK------CC------
Hamiltosporidium tvaerminnensis Rho1b HE---TKKGFSFKKFFE---KLF--------CGICK---
Anncaliia algerae Rho1b DI(5)KKKRSF----ME---KFFGY------CGCGK---
Antonospora locustae Rho1b MV---SRKKDG----FA--KKVLRIL--TCECCKSD(7)
Vittaforma corneae Rho1b SS---PKQRGL----FR--RIFF--------CCL-----
Ecytonucleospora hepatopenaei Rho1b EN---PPKHKN----FF--------------CC------
Enterospora canceri Rho1b ES---VDTTPW----WN------------FCCCTL----
Enterocytozoon bieneusi Rho1b EK---VNKKPW----YQ------------CLCC------
Vairimorpha ceranae Rho1b SL---KKDKSW----FK---RFLSS----FACCLIE---
Vairimorpha apis Rho1b TV---HGNSHW----YD---CLL--------CCRSND-L
Nosema bombycis Rho1b HF---KNTKGW----FS---QFLDV----FNCCSKN---
Nosema antheraeae Rho1b HF---KNTKGW----FS---QFLDV----FNCCSKN---
Ordospora colligata Rho1b HL---KESKSF----FG---GVWSSLC-DFICCREIN--
Encephalitozoon cuniculi Rho1b QQ---KESMSF----IG---AMCASLW-NCLSCRQIN--
Encephalitozoon intestinalis Rho1b YL---RENKSF----MG---RILTSLW-NFLCCRKIN--
Encephalitozoon romaleae Rho1b HL---KESRSF----IG---GILASLW-DFLCCRKIN--
Encephalitozoon hellem Rho1b HQ---KESRSF----IG---RILNSLW-DFLCCQQIN--

C – predicted as palmitoylated
C – predicted as substrate for FTase by PrePS
C – predicted as substrate for FTase and GGTaseI by PrePS



B) Cdc42 and Rac1 (Rho family)

Rozella allomycis Cdc42 PKVGKSSK-----KCTLL----------------
Rozella multimorpha Cdc42 PKT-KSSR-----KCLLL----------------
Rozella sp. PSC023 Cdc42 PT--KKGK-----KCVLL----------------
Paramicrosporidium saccamoebae Cdc42 KKAKASGNSGKSKKCLIV----------------
Mitosporidium daphniae Cdc42 PKIKKR-------LCSLM----------------
Amphiamblys sp. WSBS2006 Cdc42 TQDSQRPPS(23)TAPII(70)FFSCCR------
Metchnikovella incurvata Cdc42 TSESKSNTK(20)GCQSL(76)FG-CCS------
Rozella allomycis Rac1 QPKESRKK-----GCIML----------------
Rozella multimorpha Rac1 PKKPAKNK-----GCMLL----------------
Rozella sp. PSC023 Rac1 PRRETRKK-----NCTLL----------------
Paramicrosporidium saccamoebae Rac1 QPVGKKGKK(9)-KCSIQ----------------
Mitosporidium daphniae Rac1 TGKKKKGK-----KCTIV----------------
Amphiamblys sp. WSBS2006 Rac1 SEEPEKRG-----FCRRL----FG-CCS------
Metchnikovella incurvata Rac1 QSATESSSGGIVAWFKNL----FA-CCG------
Spraguea lophii Rac1 EEVVEKA------RCCGW----F--CCK------
Pseudoloma neurophilia Rac1 NRTFKQ----------ML----YEYCCFCCL---
Vavraia culicis Rac1 DKTFIR----------LM----FEYLCWCCV---
Trachipleistophora hominis Rac1 DKTFFR----------LM----FEYFCWCCV---
Hamiltosporidium tvaerminnensis Rac1 KKRSSFFS-----SC-------FGCCCHKTAVKN
Edhazardia aedis Rac1a KTQKERKNL(7)----------FLRWCMCY----
Edhazardia aedis Rac1b HSLYDS----------------YG-CCLSY(17)
Anncaliia algerae Rac1 SLKGTKARRG---------------CCL------
Antonospora locustae Rac1 PSKRRRR---------------FF-CC-------
Vittaforma corneae Rac1 IVLERG-------YCRRV----FR-CC-------
Hepatospora eriocheir Rac1 KESIVEEV-----------------CCPC(5)CF
Ecytonucleospora hepatopenaei Rac1 DDFDKNGCV----SC----------CCF------
Enterospora canceri Rac1 VVNRGVER-----SCCG--------CC-------
Enterocytozoon bieneusi Rac1 QNMNTRH------QC----------CCFYY----
Vairimorpha ceranae Rac1 KEYGKQ-------KCCGL----FY-CC-------
Vairimorpha apis Rac1 KILKND-------RCCGI----FN-CC-------
Nosema bombycis Rac1 KNGRNGYI-----SCCGL----FT-CC-------
Nosema antheraeae Rac1 KNGRTGYI-----SCCGL----FT-CC-------
Ordospora colligata Rac1 RRSRTE----------SI----WLCCCKCI----
Encephalitozoon cuniculi Rac1 RKSKFR----------SI----WF-CCKCG----
Encephalitozoon intestinalis Rac1 RKSKFR----------SI----WF-CCKCG----
Encephalitozoon romaleae Rac1 KKSKFR----------SI----WF-CCKCG----
Encephalitozoon hellem Rac1 KKSKFR----------SM----WF-CCKCG----

C – predicted as palmitoylated
C – predicted as substrate for FTase by PrePS
C – predicted as substrate for FTase and GGTaseI by PrePS



C) Ras1, Rap1 and Ral(Ras family)

Rozella allomycis Ras1 REIRRHNNK------------TNPKKAK----KKKGCNLL—
Rozella allomycis Ras2 RELRRKQSK-------------NEKH------SGKFCC----
Rozella allomycis Ras3 KETRRIKRL----------ISDKEKMTKP---KVYSCCTIL-
Rozella multimorpha Ras1 SEIRSYSSS------------SKPAGGE----KRRKCLIL—
Rozella multimorpha Ras3 LEVRRIREI-ANADPAASDSAKKEKESMV---RKPSCCVIL-
Rozella sp. PSC023 Ras1 REIRRFNKA------------SNEQRPDR---RKKGCTLL--
Rozella sp. PSC023 Ras2 RAAKRMERVPAVPVS-----------------KKKKCILL--
Rozella sp. PSC023 Ras3 RETRKYKSSKATASP----ATAATTATKT---SSTQCACILL
Rozella sp. PSC023 Ras4 REIQRYKGGPSGSSG(10)SSNGQQRPRPNDGRGGGCCVVL-
Paramicrosporidium saccamoebae Ras1 KEIQKSRQE----------QAAGEKKNAPNR-KSTGCTTM--

Rozella allomycis Rap1 FHDLVRQINQS------LPEKADKKKK--------KCMI-L
Rozella multimorpha Rap1 FFDLVRQINRS------LPDKADKKKK--------KCLI-L
Rozella sp. PSC023 Rap1 FFDLVRQINKS------LPDKVDKKKK--------KCTL-L
Paramicrosporidium saccamoebae Rap1 FMRLVEVALKEED(30)RKDETGKQKK(8)RQKGRKCVI-Q
Mitosporidium daphniae Rap1 FESIIALSASKRL----SVDTLDDKKH---QGRARRCEI-L
Metchnikovella incurvata Rap1 FFGLVRKEMKK------------RTKN---QRRGILCCIGN
Amphiamblys sp. WSBS2006 Rap1 FYGLCKSLCAK------------KKKA---SCSFFLCRH-F

Rozella allomycis Ral KEDEKEEDRSVFQLYITVARMIRDYKQTHPKNDSSKSLLSCFRSCFGK
Rozella multimorpha Ral RINVEE-------IYATLLRKIIEQKLASTEVENAGNGCCTIL-----
Rozella sp. PSC023 Ral RTNVEE-------AYTTLMRRVRDVKGAQAEAERARHAKRCVLL----

C – predicted as palmitoylated
C – predicted as substrate for FTase by PrePS
C – predicted as substrate for GTaseI by PrePS
C – predicted as substrate for FTase and GGTaseI by PrePS

Figure S7. Prenylation and palmitoylation of the Rho and Ras family proteins. The C-
terminal part of the multiple sequence alignments of the Rho1 (A), Rac1 and Cdc42 (B), and
Ras, Rap1, and Ral (C) protein sequences is shown. Cysteine residues predicted to be
palmitoylated are shaded in grey. Cysteine residues predicted by the prenylation prediction
suite PrePS to be prenylated by farnesyltransferase (FTase) and/or geranylgeranyltrasferase I
are shown in a different colour according to the legend.
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Figure S8. Loss of prenyltransferase subunits in the RM clade. The loss events were 
inferred from examining the distribution of the subunit homologs in extant RM clade 
members as described in the main text and mapped onto a schematic topology of the 
group (the same as the one used in Fig. 4). 



Figure S9. Sequence logos of Arf family proteins. Sequence logo of putative eumicrosporean Arf1 and Arl1, Arf1 and Arl1 from rozellids, SB-Microsporidia, 
and metchnikovellids and Arf1 and Arl1 from other Eukaryotes. To provide pan-eukaryotic perspective on conserved amino acid sequences, sequence logos from 
the rest of ancestral pan-eukaryotic Arf family are included. For details on the sequences, see Methods and Table S12. The pink rectangle marks position where a 
cysteine residue is shared between putative eumicrosporean Arl1 and Arl1 from their close relatives.
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G1 G2 G3
******** * ****

R. allomycis Arf1 --------MGLNISKL-F---SFFGKKEMRILMVGLDAAGKTTILYKL---------KLGEI---VTTIPTIGFNVETVE----YKNISFTVWDVGGQ
R. allomycis Arf6 --------MGLWFSRIFS----GFKKPEIRLLMLGLDNAGKTTILYQ---------IKLKQN---IPTIPTVGFNVESL----DFENIKFNVWDVGGQ
R. allomycis Arl1 --------MGALFSRIFS---RLFGEKEYRILILGLDNAGKTTILYRL---------QLGEV---LSTIPTIGFNMEVLQ----YKNLKFQVWDLGGQ
R. allomycis Arl2 --------MGLLTVIKKNRM----KEREIRILILGLDNSGKTTILKKL-----------NN-EPIDTVSPTLGFNIKTM----EHLNYKLNIWDVGGQ
R. allomycis Arl8 ------MCLTSPCKTLFEWLKALICKREIEVTILGLQNSGKTSFVNSM-----------ANEEFQEISVPTVGFNVRKI----KKGYIILRICDVGGH
R. multimorpha Arl13 --------MFSCFP-RRK---IHPTKNEIVVVVLGHSGVGKSHMISTL---------KEGRGK--EVILPTKGFSIETVT(4)NGDSFLVKFYEIGGS
R. allomycis Arfrp1 --------MYTLFKGLYS---LITQREEYNILIIGIDNAGKTTLLEKI-----KSRYSPKGGLPPEKIVPTIGLNFANI----FFKGYKLHFWDLGGQ
R. allomycis Sar1 --------MFILDWFRSILDFLGLSQKNAKLLFLGLDNAGKTTLLHVL-----------KN-SRMATLQPTLHPTSEEL----IVDSVKFTTFDLGGH
N. displodere ArlEM -----------M--GG-IIS-KCINRKKRSVVFIGAAGSGKTSLILGF-----------KG-NQETSAGTVTIYEQSLI----RGNGYTIDLFDLSGN
N. parisii ArlEM ---------------MGSAISKCLNREKRSAVFIGAKDSGKKEIIKIL-----------RKDKT---DVISNMYEHFTV----RGKGYSTEVYAISED
N. ironsii ArlEM MGSAIS---------------KCLNREKRSAVFIGAKDSGKKEIIKIL-----------RKDKT---DVISNMYEHFTV----RGKGYSTEVYAISED
N. ausubeli ArlEM MGSAIS---------------KCLNREKRSAVFIGPKDSGKRDIIKIL-----------RKDKT---EQAVNMYEQFTV----RGKGYSTEIYAISED
S. lophii ArlEM ----------MVFNCCS-------PAIRCRMIVIGLDRPGKRRFYSKLTG------------EHDEIENTLVKHLEQKI----EYNGLQIYLCLLDEN
P. neurophilia ArlEM -----M---------RCC-----ESKIKSRITVLSKNNKYSTIVWQKLAKS-------------NDVPQ-RNSHLEKNI----YLNNLKVCLCTVDS-
V. culicis ArlEM ---MSL---------SCC-----KKQSRARITLLGPDTKSTNTMYTRLTKS-------------TKERNTHARHLETLT----SLNSLKVSLCNVEC-
T. hominis ArlEM ---MSI---------QCC-----TKQSRARITLLGPDTKGTNMIYTRLTKS-------------TKGRNTHARHLETLT----TLNSLKVSLCNVEC-
H. tvaerminnensis ArlEM --------MGQLCSDCC-------KRPVCRIVILGLDEAGKMYLYSNLT-------------NKKEEHKNELVYKHDEI----KLNGMSIFLCSVLGD
E. aedis ArlEM --------MGNIIEKCC-------GARKCRITILGLDVVAAKKLFEK-MA------------KINVVDSTHVQHFSESI----KKYNVSTTLVYVPAG
A. algerae ArlEM --------MGSICSVCL-------SKKSFDISIVGTDQEKRESLYKFITK------------GHTL----KGQYQEIKL----KNYKYNYSLKVLNTD
A. locustae ArlEM --------MGFVYSFCY-------KEKKYFLVILGIDKKFKKKVFARLTG------------SEPAL-ESKSRYEEKKV----YVGGLSTIVCCLDDD
V. corneae ArlEM --------MSN-PLN-CC-----CPNQKYTIYIT-GSMEDKRIFCEKVFN---------------IKLRD-ISFSENLV----HFNGTSLILLVIANE
H. eriocheir ArlEM ------MFISD-LCFCLN-----GKKKETKAFLI-GKNQYKKVFLKDFFD---------------IEVNNFDDFQTIPA----DINGNKITLLMHSDT
E. hepatopenaei ArlEM ------MSFWDSCCLGCL-----GGEPVKKTVFVIGKDEDKMWFLEQFGINESNKGKYSTKKIKKMEQDDNSTYQEYSI----CLNSTVVIFSFVSSE
E. canceri ArlEM ------MSFFQ-MCN-CC-----GEPPKKPVFII-GPDKEKKWFL-EQFG---------------ITIKD-DVYQEFKA----MVNGELVLFSCLSQA
E. bieneusi ArlEM ---MF------GFC-NCC-----AEASYKPVFI-IGSDKDKEKFLDR----------------LGIVTSKEQ-YQEYRY----KAGSENVVFSCLNDK
N. ceranae ArlEM --------MGNIC-SCLQ-----KDIPKYIISVVG-LEEDIKNVLVHIVS------------GFD-KEIKLTKFSEYVI----TFYDIELIIHAHIIT
N. apis ArlEM --------MGNFC-SCLD-----IPKRKLIISVIG-LEEDVQIVLKTILP------------YY--VSNPLPKFSEHSL----VKGRYKIIIHAHIIT
N. bombycis ArlEM --------MGNFC-SCLN-----TKKPKCIVSIIG-LEEDVKQILNVIVP------------NFD-PHICLSKFSEYPI----TYNNAEIIINAHINN
N. antheraeae ArlEM --------MGNFC-SCLN-----TKKQKCIVSIIG-LEEDVKQILNVIVP------------NFD-LQSKLSKFSEYPI----TYNNAEIIINAHINN
O. colligata ArlEM --------MKWILSLCCR-----SVRKRYAVTLLG-LQNDQRRVLQYLNP------------NG-KDNKNIRPFSEDVC----VVHGMELVLQSLDDD
E. cuniculi ArlEM --------MEWILSLCCG-----VTRKKYIVALLG-RQEDQRHVLKHSVS------------GY-KEDKSLRPFSEDTC----IANGMELIFQSLDDN
E. intestinalis ArlEM --------MDWVLSLCCG-----ATRKKYVVALLG-LEEDQRHVLKHSVS------------NY-KEDKSLRPFSEDTC----IANGMELIFQSLDDN
E. romaleae ArlEM --------MNWVLSLCCG-----TTRKKYVITLLG-LQEDQRHVLKHSIS------------SY-NMDKPLRPFSEDIC----IANGMELILQSLDDN
E. hellem ArlEM --------MSWIFTLCCG-----ATRKKYVVTLLG-LQEDQRHVLRHSIS------------NY-KMDKSLRPFSEDTC----IANGMELILQSLDDN
Consensus/80% .........................p.c..lhblG..p.spp.hb............................apb..h.....h.shph.h.sl..p
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****

R. allomycis Arf1 DKIRPLWRHYFQNTQGIIFVVDSN-DRDRVNEARDELMRMLNEDEL--RDALLLVFANKQDLPNAM---QAAEITDKL------GLHSLR----QRDW
R. allomycis Arf6 AKIRPLWRHYFTGTLGLIFVIDS-QDKERIEESRQELVKIVSDREM--KNCVILIFANKQDLERSM---GPTELSEQL-----QLHKFVG----DRKW
R. allomycis Arl1 SSIRPYWRCYYANTQAIIYVVDST-DKARLSVSKAELISMLEEEEL--KDAVLLVFANKQDLNGAM---SVAEVSEGL------GLSLLR----NRQW
R. allomycis Arl2 KSIRAYWRNYFEQTDGLVWVVDS-MDERRLLDCKNELSQLLQEERL--FGVSLLIMANKQDIPGAMV---PDKIQNALDLQS----------IKTHSW
R. allomycis Arl8 QRFRPLWERYCRNAQAIAFVIDL-SDNRSLLLAKVEFQNLLE-NVN--PDVPILILANKCDL--A----NS-T----EVDEVKNMFVCL--GTQHARL
R. multimorpha Arl13 EALQRLWPNYYAESHGIIYLFKIFDDKAINELQQKTFEELTKDERL--SGKPILV-CINEEFSGDD---QLTTKLDAI----------SK----EREL
R. allomycis Arfrp1 EEIRRLWTTYYKECHGVFFVIDS-TDKSRLMEVQNSFESLILHHEA--DGVPVILIANKQDKGNSM---KIVEIKEVF----NKIAMVID----ARES
R. allomycis Sar1 KQARRLWRDYFPEVSGIVYMVDC-ADVKRLNESIEEFGNLLTMEEI--SKVPILVLGNKIDLPGAIS---EEELRYRFNLQMTTGKGKVALAENIRAI
N. displodere ArlEM QDHTQFWKFYTEHSHLVVFIVDI-SSKESVQQSKDVFEAFYTSYAI--QKDNIIFLLNKIDL--V-PEEARNE----LVSLFHSEFMSVVGMKKGNTQ
N. parisii ArlEM QNHVNFWKFYTQNCNLVVFVVNI-ASESLIEESKNVFENFFTSYGT--NKESIVFMLNGKREEETETEEEKAEKKRQNILKFKEYFATISGLDKKILD
N. ironsii ArlEM QNHVNFWKFYTQNCNLVVFVVNI-ASESLIEESKNVFENFFTSYGT--NKESIVFMLNGRRE--EETEEEKAEKNRQNILKFKEYFATISGLDKKILD
N. ausubeli ArlEM QNHINFWKFYTQNCNLVVFVVNI-SEEKQIEESKNVFENFFTSYGT--NKESIAFMLCRKRE--GETEEKSTLEDQRNSLKFKEHFSTIAGLDKKLLE
S. lophii ArlEM EGMRKLWSCNAKLADALIYVIDAADS-KNFDYSVSEFKTIIEGEKNIEK-MNVLLFCNNATNMDG-----------RL----NVLEKEYGGY---KNI
P. neurophilia ArlEM -TDLDIWEKNVKYSEGVILIIEAYEI-NSPE---------VQNFISDLNKQIILVLCNTTNIGDT-----------N-------ID--DSPD---SQT
V. culicis ArlEM -HDKELWSLNMRFSDGVVFIVDVDED-KLDL---------ERLLKDRMDRHVVLVMCNTRNIGDC-----------V-------VESAKDWG---DRV
T. hominis ArlEM -HDKELWTLNMRFSDGVVFVVNVDDD-KLDL---------DRLVVDRMERHVVLVMCNTRNIGDC-----------V-------VDGVKDWG---DRV
H. tvaerminnensis ArlEM EKARNLWSVQIQNSDGIIFVVDISNE-ASYKEITEEFQRIMDVKAFTEG-MNILLLCNNGLKTDR-----------EYREVGDAIFSPFLEN---PGI
E. aedis ArlEM ERLVNIWNAEALHSDGVIYVVDKKES-DDSLSPIPQLEDLFSNVIENGD-NFLLVVVRNGEKLTD-----------DE----LKMVCD-FNK---EKA
A. algerae ArlEM LYSADISDTLTKFCQGVFFVCDLTK--QSYGEVITEFENYLSHFVKN-K-CFVIVFCYVYT--PA-----------E-------EFEQYASL---NSF
A. locustae ArlEM NITHELWTVHVNCANACVFVCNPDL--ESQEHIEKTFEWQFGKKLDKQD-FCVLIIVHSKSRFTG-----------P-------ILNNYNNL---KNV
V. corneae ArlEM GDLRDVHQMHMKMANAVIL------L-RDRD---------ENVETDK-----KTLFVRMNGKSQL-----------E-------SE-----------N
H. eriocheir ArlEM VTDENLRNIQLEHCSHLIF------L-TDED---------VEQFYKK-----PTILFLMRGVSHQ-----------R-------NR-----------E
E. hepatopenaei ArlEM IDDPNVEEIHLEASVAVVVLNTTDEM-V-------------------DYRKPTFYI-YMSGKTKL-----------L-------SN-----------G
E. canceri ArlEM VDDPNVEELHTKACLGVVV------L-SEHD---------VPVTTNK-----PTFFIYTGGQSNQ-----------L-------SN-----------G
E. bieneusi ArlEM LEDPNIEEEHIKNCLGVVYL-------SPHD---------HPITIK-----KPVFFIYTAGESKQ-----------I-------S-----KD---NFI
N. ceranae ArlEM PMIKTLIGLHSSVESAVIYSMDAD-----SKESIGAIREYVEESEVRTKNDIVTVLCR-GSYLDN-----------PELDTVKQMFT-GNIH---DHF
N. apis ArlEM PLIKSLIKLHFPVESAVIYSIDAD-----NPTSIDHARMLMDEQHIKNDD-SVTILCR-GKYLEN-----------PVLQEIKDEIS-GGFH---SHL
N. bombycis ArlEM SLIKNLINLHSKSEFASIYAINAD-----NKLSLESARNIMDDQERIQG-KLISVLCK-GKYLDS-----------PGINELKVMFQ-ETIH---DSF
N. antheraeae ArlEM SLIKNLINLHSKSEFASIYAINAD-----NKLSLESARNIMDDQERIQG-KLISVLCK-GKYLDS-----------PGINELKVMFQ-ETIH---DSF
O. colligata ArlEM SDLYEIRGIHVSHCAAVMFSVDADD-----SDSVEKCVSLLNEEVIKTK-DVVVVFCK-SNVYGS-----------VSVDALRRSCEEIG-H---GKI
E. cuniculi ArlEM ADLYEIRGIHTSLAAAVVFAVNADN-----KASVERCIALINEDAIKTR-DTIVVLCR-SDIYGS-----------EAVQELKRTCDEIA-H---GKI
E. intestinalis ArlEM ADLYEIRGIHMGLSAAVVFAVDADN-----KTSVEKCITLIGEDATKTK-DVIVVLCK-SNIYGN-----------ESVQELKRTCDEIS-H---GKI
E. romaleae ArlEM ADLYEIRGIHMGLAAGVIFAVDADN-----KSSVEKCIALINEDTTKTK-DIIVVLCR-SNIYGN-----------ESVQELKRTCDEIG-H---GKI
E. hellem ArlEM ADLYEIRGIHMGLAAGVIFAVDADS-----KSSVEKCIALINEDTTKTK-DIIVVLCR-SNIYGN-----------ESVQELKRTCDEIG-H---GKI
Consensus/80% ....plb.hbh..s.tllahhs..................hp..........lhhbhp..pb....................................
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R. allomycis Arf1 YIQATC---ATSGDGLYEGLEWLSNALKKKN----------------------------------
R. allomycis Arf6 FVQPCT---ATTGEGLVEGLKWLADNVF--------------PTRKKKT----------------
R. allomycis Arl1 CIFKTS---AIKGDGLTEGLDWLVNAVTGNTQEAINIAPAVESVDQNNDTEVVEQVEEPKLE(4)
R. allomycis Arl2 FLTPCS---AFTGNNLENGMDWIVKDIAS---------RIFLLTDT-------------------
R. allomycis Arl8 DFILIS---CKTFYNVNLAANWLSKN------------YKNIKIDKLNVKV--------------
R. multimorpha Arl13 RIQRVA---LISNESINWLLSSIKTKLPELNASNSILIQKQKAAEKKAREDLLKRVSDTPQP---
R. allomycis Arfrp1 TVLDVS---AITGHNIEEALNWILDRVLKNRKVRPPNYS--------------------------
R. allomycis Sar1 EVFMCS---IVLKSGYGEGFRWLSQYV--------------------------------------
N. displodere ArlEM RVMTTS----AG-VRSQEVFKFVCKS------------IDQ------------------------
N. parisii ArlEM HNMV-----VDETTSRKNLLSFICKN------------YS-------------------------
N. ironsii ArlEM HNMVV-----DETTSRRNLLSFICKN------------YS-------------------------
N. ausubeli ArlEM HNIIV-----NETTSRSKLLSFICNN------------YS-------------------------
S. lophii ArlEM SVFPCRI---EEWENVDQGMKWLSKRVKSKYKSFN------------------------------
P. neurophilia ArlEM KYLVCD---IESWKGPDQGLSWLTESIK-------------------------------------
V. culicis ArlEM KVVVCN---VEEWKGVDEALRWMTDMLSGKSK---------------------------------
T. hominis ArlEM KVAVCN---VEEWKGVDEALRWMTDMLKGKGK---------------------------------
H. tvaerminnensis ArlEM RINYCSI---EEWLFIDDGLEWLCERIKTKNEH--------------------------------
E. aedis ArlEM LVIGCDS---EFESKLEKGLEWLYAKIKSNL----------------------------------
A. algerae ArlEM KLIYISPE-DDEIKKFKLGFNWMENNFSMINKK--------------------------------
A. locustae ArlEM CMLRIDEGCTKQDEQIDQGVEWLVNNMQT------------------------------------
V. corneae ArlEM NLIVRS---V--IKGSYEDARDGVKELTKLIKH--------------------------------
H. eriocheir ArlEM HYTVIN---Y--ENN----LDDIKTTFKEIIFNK-------------------------------
E. hepatopenaei ArlEM NFIVLN---DK--DNVKSEFEKFIEEY--------------------------------------
E. canceri ArlEM NFIVHQ---K--DANVKEEFEKFLKEFD--TVV--------------------------------
E. bieneusi ArlEM VY--------KENQNLLTSFQMFLKELQFDKQ---------------------------------
N. ceranae ArlEM EFVKFN--NEETDIYVKQTFERIYKILVGRIVN--------------------------------
N. apis ArlEM QFVKFE--VNEANKYISKAFDKILERLMI------------------------------------
N. bombycis ArlEM DFVKYT--DEEVVKTVKMTFDKIHNRLSE------------------------------------
N. antheraeae ArlEM DFVKYK--EEEVVKIVKMTFDKIHNRLSE------------------------------------
O. colligata ArlEM EFVVYED--EKIAVSVQKGVDWICNRLDD------------------------------------
E. cuniculi ArlEM EFILYEE--SKAFLGVHKGINWICNRLEE------------------------------------
E. intestinalis ArlEM EFILYEE--SRSFLGVHKGINWICNRLEE------------------------------------
E. romaleae ArlEM EFILYEE--SRSFLGVHKGINWICNRLEE------------------------------------
E. hellem ArlEM EFILYEE--SKAFLGVHRGINWICNRLEE------------------------------------
Consensus/80% phh.hp..........pphbpbb.pph......................................

Figure S10. Multiple sequence alignment of eumicrosporean ArlEM proteins. The alignment displayed is the comprehensive version of the

one presented in Fig. 8, including ArlEM sequences from the full set of eumicrosporean taxa analysed. See the legend to Fig. 8 for details.
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Figure S11. Transcriptomic evidence for ArlEM gene expression. Distribution of FPKM values for all 
expressed genes (FPKM >0) based on RNA-seq data from Nosema bombycis mature spores (A) and 
sporoplasm (B), and from Trachipleistophora hominis (C). The generation and mapping of the RNA-seq 
data onto the genome of N. bombycis and T. hominis were previously published by He et al. [148] and 
Watson et al. [149], respectively. Mean FPKM values across replicates were used to generate histograms 
with log-spaced bins on a log10-scaled x-axis. Vertical dashed lines indicate the median FPKM of all 
expressed genes (magenta) and the FPKM value of the ArlEM gene and its variants (black, grey). In N. 
bombycis, the three lines correspond to three slightly different ArlEM versions (allelic variants or recent 
gene duplications), whereas in T. hominis, a single black line marks its sole ArlEM ortholog. In all 
datasets, ArlEM and its variants are expressed at above-median levels.



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
N. displodere ------MSIKGVVYRVVFSRGGI----VRKEEGMQPAYLAHFITEMEL-TPGVQ-------TKRVRNDYISYVLGVR----NIYLAVFQSR------ELETEIEQRL-----------------------LETKERTESK
N. parisii M-----ESRERVLYSLVGTRGGI----VLGERGNMPGYLESFLQKAQP-FSTIK-------TIKIRNDRLTYSFGTS----NIYLIVYKEA------EIEREIEDAL-----------------------NEAKERIEKS
N. ironsii M-----ESRERVLYSLVGTRGGI----VLGERGNMPGYLESFLQKAQP-FSTIK-------TIKIRNDRLTYSFGTS----NIYLIVYKEA------EIEREMEDAL-----------------------SEAKERIEKS
N. ausubeli M-----ENKEKVLYTLVGTRGGV----VLGETGSMPAYLESFLQKMQA-FSTIK-------SVKVRNDRITYTFGVS----NIYLVVYKEA------EIEKEIESAV-----------------------MDAKDKTEKS
P. neurophilia -----------MSYELRFTKHGN----VLFEQGSEPSFLKNYLEKLRDETAINRNDTVINRNETVQGLNVKVWSVDN----EVVLMVDNQDK-----SDNNLKKNNLRTGS(11)DHSKDNKDHSK---DIKDHSKKNND
V. culicis ----------MLLYSTIFDTHGN----VHHQSGTKPPYIDSIIDTVVR-KNIQHG------EIMVQGRNVAYRMIGK----RVFMCVGDDANA----QIDRMAAAYQEGGT-------------------AGERAVDERS
T. hominis ----------MLLYSTIFDLHGN----VHHQSGTKPSYINNIIDTVVR-KNIKHG------ELTVQGRNVAYRTVGK----KVIMCVGDDADE----QIERMAAEYLEDGA-------------------VREHGVYDRR
D. muelleri -----------MIYTAIFTSTGN----ILKSKGKRPQYLSKFINNQLV-NSLNSN----NSPLKIQGNYIHYIIVKD(25)LVYLLIDSK-------KIDNFSRK-----------------------------------
H. tvaerminnensis -------------YFCVYTKKGI----LRYQKGEKPGYLDEIILRVGI-SPIQK-------TLSVRGKNITVESRGS----DFFLIIDSKQTFD---SFEILIEKFYCNFE----DFDKNFDEIIK(6)SKEDKQSSLNK
E. aedis --------------------------------------------------------------------------------------------------------------------------------------------
A. algerae M----------LNYFIIFNTKGV----IIFEKGTAPKFRDNFITNIDI-NKLSG-------TESVRDINIFYKINGR----TIYTLFTEESNCE---ALDKEIKLF--------------------------EKPKEEVN
A. locustae --------------------------------------------------------------------------RGS----LVYLAFSRKNSEE---CLADAIFRY-------------------------------ESK
V. corneae -----------MHYFVIFNKKGI----IEFEEGEAPTFLNSLIRTINI-QQASG-------SRNIRDTLMEYKIEGQ----RIYLSFGNKP------SLDEFIKKH-------------------------KHKDSTENK
H. eriocheir ------MKN--NFYFIVFETSGI----VKYSKGNKPIFINNFIANMDPDTQLKS-------SLKVRDKFVEYEVRGP----IVYLSVCNKP------ILNELLNKF-----------------------DCEKNEFIEEK
E. hepatopenaei ------MLNQTRDYFLVFDKRGF----VFYETGPAPYFLDEIIIKLDL-TNIHN-------EKKIRDKFLETKTEGD----IVYLCYSTTNK-----HLEEFIENYKKTI--------------------LKQK------
E. canceri MH(9)PMANHHGNYFAVFDLRGF----LWHEEGTAPFYLNDFIVKMDR-TKMSE-------KKRVRDMVAEWRIEGD----LIYLAIGAKEG-----VLDTKVEEF--------------------------KRNR----
E. bieneusi ------MVS--TEYFIVFGKNGF----VYYEIGDAPAYLNNLIGKIDL-KSVYN-------TKIIQDKFVEYKIQGM----LIFLCISNKKN-----NLEKFIKDYYTI---------------------YPNRLYNDNL
V. ceranae -----------MSYFVVFNKRGN----VLYEEGVEPSFVKNFVLSIDP-NILVG-------SKIVRDDKIEYEIRGP----LVYLSVGHKQ------GLHELIER--------------------------QKEPEKEEK
V. apis --------------------------------------------------------------------------------------------------------------------------------------------
N. bombycis -----------MPYFCVFNKKGW----LLQEEGIPPSYLNSVISSIDL-STLSG-------SRIVRDDKVEYEIRGP----IIYLSVGGRK------TLKEMIQD--------------------------KNEVKKEVK
N. antheraeae -----------MPYFCVFNKKGW----LLQEEGIPPSYLNSIISSIDL-STLSG-------SRIVRDDKVEYEIRGP----IIYLSVGGRK------ALKEMIQD--------------------------KNEVKSNVK
O. colligata -----------MGYFCVFSKKGL----LVHEEGNRPDNLNQMIISLDI-SKLGG-------LRKVKDQLMEYEIKGP----TVYLSVSKEA------SLEEKIKAYLGI---------------------NNEKPSALNL
E. cuniculi -----------MGYFCVFNKKGL----VVHEEGRMPEYLNQVIASLDM-SRLAD-------SRKIRNQIMEYEIRGP----LVYLSISRTP------SLKAAVCDYLGE---------------------SEQKTHQEDK
E. intestinalis -----------MGYFCVFNKRGL----VIHEEGRMPEHFNQIVVSLDV-SRPGG-------ERKIRDEVMEYEIRGA----IVYLSLSRTP------NLKIAIDNYLNK---------------------SKEKAGSENK
E. romaleae -----------MGYFCVFNKRGL----VIHEEGKAPDHLNQIIASLDT-SKLIG-------LRKIRDQVMEYEIRGP----IVYLSLSRTP------NLKAIIDDYLGG---------------------NKPKI-VEGK
E. hellem -----------MGYFCVFNKRGL----VIHEEGRAPEHLNQIITSLDT-SKLIG-------SRKIRNQIMEYEIRGP----TVYLSLSRTP------NLKATIDDYLSK---------------------NEQRT-TESK
S. lophii ----------MFTCTIITDSSDIT--TIEQSTGTPPPFFNSFISNTSF-NNIFDQ-----QIKQVQDYHILIYKNKS----KYNIIISKDINDL(4)TIDKKKKD-----------------------------------
C. dikerogammari ME---D----IYRAEIKLSSKELQNHEFIEERGVKPKYFDNLLQKITA-QKISG--FIKTNILKIQNDIISYKIMDS----MLYLVVSNRPV-----ELETTKK------------------------------------
Consensus/80% .............Y.hlhsp.G.....lb.ppG..P.abppbl.ph.....h..........b.lps..h.h...s......lal.h.pp........lc...p....................................

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< SRX >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
N. displodere HSNQKSARSE---EKRPEGLFEES-SEDKEERYVQTSTT--------------------------DSDTEEDRTGWERWKKSKSFFDLF----KQGS----------A----ITEV------SIRQHLYSKNVPHELSTQ
N. parisii EN-----------SRVLYGIFKNEIVGEEAGDSTTEKADAAEE------------------IY--DSDPEEETTGWDKWKKPRNIFRLF----TGKK----------E----VNES------GIQDHLLSRNIPHLLSRK
N. ironsii EN-----------SRVLYGIFKNEIAGEETDEFTTEKTDKAEE------------------VY--DSDPEEETTGWDKWKQPRNIFRLF----TGKK----------E----VNES------AIQDHLLSRNIPHLLSRK
N. ausubeli EG-----------AKVLFGIFKGK-EDEDAVDCTESSQKEVAA------------------ID--DSDTEEETTGWDRWKKPRNLLNFL----TAKK----------E----VSEK------SIQDHLLTRNVPYVLSRK
P. neurophilia KDHKDKNKKT---GR------KWL-GDVSQLDYSSREKVPS--------------ESSDEEVHAIDNLFSENNTSF--FQRIKKTLSIFK-NNSLKN----------KNENTLLTKLE--LKQLTESLIEKNVSSDIVNH
V. culicis AMQKQGKKHR-----------HWV-GTERELDYSSSART----------------------------------VSY--VPVTKSTFNLF----DVKR----------R----LFKTFD--REALLTHLLNKNVAPEVAGD
T. hominis AAVTKQEKRR-----------RWG-GTEKELDYSSTSRT----------------------------------VSY--VPDTKSAFNLF----NIKR----------R----VFKTFD--REALLAHLLNKNVAPEVAGD
D. muelleri ------------------NVLMFF-NEQESLDFSIKHEKRK----LKEQSLIQQITFLQPIIH--NFRSILD-IT---NKFYLKIFIKL----NIMI----------R---WSSKKFN--RKSLYNQLVAKNVSIPTVER
H. tvaerminnensis IKQSKVRRWS-----------EEN-LDAAILDYSSEKSIPTYS----------------------ESKLNTI-TK---KFDFPRKFSLF----SKKI----------K----IEEL----KEKLSTHLVDKNVSLEISQK
E. aedis --------------------------------------------------------------------------------------------------------------------------------------------
A. algerae E--------------------SIE-KEKDILDYSVSTIPN-------------------------IEDTFE--VK---KPSFLRKFNLF----SKEI----------K----VSEL----KEKMKMHLINKNVAPMIAES
A. locustae ENAKKMHTEI---EE------QKC-DERDALDYSTSTVVS--------------------------QEIVDMNIS---KVIPTRSFRIF----SNKI----------H----VDDI----YNKMKTHLISKNVDPDVAAM
V. corneae QHESKGNKEI-----------EKP-VVSDTLDFSETGSNI--------------------------SSIIKT-IR---KADFKKAFSLF----TGKV----------S----IEQL----QSKMIGHLIRKNVDPTFCRI
H. eriocheir QS-------------------IEV-KEKSELDFSVSEDTS-------------------------SFTTIKNIIASSVIKLQNKTFSLF----TGRI----------S----LDEL----ERIILNHLIERNVTLEYANL
E. hepatopenaei -------------------------------DSEPEKTFNKWH-----------------------------------ERIKNKTFGIF----SNKI----------K----LSDL----VIRIREKLVNKNIEPKYAES
E. canceri -------------------------------DESAVKNDQGKI-----------------------------------GRFTRKTLQLF----TGKI----------E----LGEL----RTKMVEHLVDKNVTPKYAEQ
E. bieneusi N------------------------------NISASKIRN---------------------------------VS---QTLFYKSFSLF----TGKI----------H----FKEL----KAKIIDHFIRMNIEIKYANI
V. ceranae K--------------------KVV-SQEEKLNYSDVSVIR--------------------------RNFINI-TT---KKAFKKGFSLF----SNKI----------H----VDEL----KTKMELHLVKKNVDYNTTKI
V. apis ---------------------------------------------------------------------------------------------------------------------------MELHLVKKNVDYEITKI
N. bombycis KEVIKKDVKI---DN------SLQ-EIINPLDYSIRSSLSVSP-----SL----T------------PTHSS-----FNSKFMRKFNLF----SKEI----------S----VSDL----RNKMELHLVKKNVDYNTTKI
N. antheraeae SNV-KSNVKS(6)DK------QIN-EDINPLDYSTRSSSLLPP-----PI----S----------NQPSLNS-----ISSKFMRKFNLF----SKEI----------S----VSDL----RNKMELHLVKKNVDYNTTKI
O. colligata KYQKKIDREG---KC------EDV-EKEDELNYSETSSVV--------------------------GSFVDS-FK---KTAIRKAFGLF----KNQI----------K----VDEL----KDKMRTHLIGKNVSYQITNT
E. cuniculi KKADKGHKKR---RW------EDA-GDEGGLDYSTSSSVV--------------------------NYFVDA-VK---KATVKKAFGLF----KGEI----------D----VNEL----KDKMTTHLISKNVSYQITKT
E. intestinalis KRAWKKNKER---KW------EDI-GNEEELNYSSPSSGV--------------------------SNFVKV-IK---KATIQKAFGLF----KDQI----------Q----VKEL----KDKMTTHLINKNVSYQITRT
E. romaleae KKTRNSIKGR---KW------EDA-GNEEELNYSTSSSGI--------------------------SNLVEV-IR---KATVQKAFGLF----KDEI----------Q----VSEL----KDKMTTHLISKNVSSQITKT
E. hellem KKLGNGAKGR---KW------EEV-GNEEELDYSTSSSRI--------------------------SNLVEV-IR---KATVQKAFGLF----RDKI----------Q----VSEL----KDRMTTHLIGKNVSYQITKT
S. lophii KIQKTKNKEK---KR------QWI-GDEKELNFSDINIKEKKERKHKE-------KVIEEKIH---SKIIRN-IK---NVFLKNIFVIF----IMQIFSFLKK---IR----FNRKYNITINALETKLIEKNLSLNIVSK
C. dikerogammari -------------------------IETNKIKFDPKPVKIKPKENLKNTTF----ETFFSIFDPLKNTILETIYII--FKPLKKVFAIILLLINIKIYYFKIKSFYLQ---FFRSKLT--RENAIKILLNKNFDLNVIEK
Consensus/80% ...............................sb*..p..............................................p.F.lF....p.pb..........p....h.c........b..+Llp+Nls..hsp.



>>>>>>>>>>>>>>>>>>>>>>>>>>>>> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
N. displodere LAKEIFQTKSNDVT------SLPESAKVKNSIQKVIEQSMPILLPATIIKDIESVVGANKGPYVFCMVGVNGVGKSTTLSKICLWLLKN--NLRLCVAACDGFRSGAVEQLKTYVDRY---QSKGHAISLYEKGYGKDEA
N. parisii IANDIMTTMKNDKSN----KGMGETDQMRHCFKKVISEIVPTLSPGKIIEEIEVHKKNSKGPYVFCMVGVNGVGKSTTLSKLCLWILKN--KYKICVAACDGFRSGAIEQLKKYVERF---QARGHSIVLYEKGYKKDEA
N. ironsii IANDIMTTMKNDKSN----KGMGETDQMRHCFKKVISEIVPTLSPDKIIEEIEVHKKNSKGPYVFCMVGVNGVGKSTTLSKLCLWILKN--KYKICVAACDGFRSGAIEQLKKYVERF---QARGHSIVLYEKGYKKDEA
N. ausubeli IACDITKVMKNEEKT----GSMSENEKLRHGFKQVLSEIVPTLSPEKIIEEIHSHKRNGKGPYVFCMVGVNGVGKSTTLSKLCLWILKN--GFRICVGACDGFRSGAIEQLEKYVLRY---QARGHAISLYEKGYKKDES
P. neurophilia ILSDIKNL-----------------KELKQKLKNILK-----------IKTINLNK-----KRKFALVGPNGVGKSSTLSKLCLLFLNQ--SKSVYVAACDTFRAGAIEQLSLYVEKL---KKLNKKITLHQEGYNKEEA
V. culicis VLMYAESI-----------------DDVRETMRSIVR-----------TKILGEGG---GVPYRVALVGTNGVGKTTTLSKLCYHFAKH--DKSVYVAACDTFRAGAIEQLQTYVNRL----KINHKIDIHQQGYNKEEW
T. hominis VLMYAESI-----------------DDVRDAMRSIIK-----------TKRLGQDA---CAPYRVALVGTNGVGKTTTLSKLCYHFAVR--DKGVYVAACDTFRAGAIEQLQTYVNRL----KINHRVEIHQQGYNKEEW
D. muelleri IIEELNDKYEMRKD------ENYTFN--KNEIKKLLIENIKIYEPEKLLSEIKKKK-----RFVIGLVGPNGVGKSTSLSKLVYWLTNK--NLKVLIVACDTFRAGAVEQLKKHAREL--------GVDLYERGYGKDEN
H. tvaerminnensis IVKNVYTELKQDGL------EYVDQHVFKEKIGKILSNMISQINHEELLENIRKCNQK-GKIFSICFVGVNGVGKSTSLAKICCWLLQN--NFKVYIAACDTFRAGAIEQLKVHVQRF---KSAGYEVGLYEKGYNKSDA
E. aedis -----------------------------------------------------------TRNFCFCFVGVNGVGKSTSLAKICCWLLQN--KLRVYIAACDTFRAGAIEQLKIHVEAF---KRGGYEVGFYEKGYNKDDA
A. algerae FCNAIITDL--EGK------QTVNESEFRDKLQKIISNLMKSIYHESLIERIKEKKRS-NQIFTFCFVGLNGVGKSTSLAKICCWLLQN--NLKVFIAACDTFRAGAVEQLKVQFERF---KLTKKNVGFYEKGYGEHET
A. locustae FCDAIRPEFHN---------DWIGESEFKEKMRSILGRFVKSVDHSALITQIREKRKR-GRIFSMCFVGVNGVGKSTSLAKMCCWLLQH--GLRVYIAACDTFRAGAVEQLRVHVQRF---RAAKHNVGFYERGYNKDDA
V. corneae ITDDIISEIKSENV------DMISESFFKEKVNKTLNKVIPKFDHDSFIENIKKHT----GVFSICFVGVNGVGKSTTLAKIAYWLIQN--GLRVYIAACDTFRAGAIEQLKVHVERF---KLGGHDVGFFESGYAKDDA
H. eriocheir VVNDVIAHFKYNNE------TRVSQDRFRDALKDSIKRLLLIRNQKDFLESINLKK----GVFSICFVGPNGVGKSTTLAKISNYLLKE--KFKVYIAACDTFRSGAIEQLKIHVGRF---RNDGYDVGFYEGGYSKDDA
E. hepatopenaei LIQEISGICISQDK------EWIIENDFKNMCKNLFENILPSINHKNLLHEISDKKAK-GEIFSFCFVGVNGVGKSTSLAKMTRWLLQN--EMSVFIAACDTFRAGAVEQLKVHVDRF---VKAGQKVGFYESGYNKDDA
E. canceri LADGITEQFRLSGR------DWATEAELKEQTRKALQRILVKIDTVDLVAKIRNST----RPFVFCFVGVNGVGKSTSLAKMTKWLLDQ--RLTVFIAACDTFRAGAVEQLRVHVDRF---TGAGRKVGFYESGYNKDDA
E. bieneusi LYDNIIQEFLDDKT------QWINENDFRSKSKIVLSKLLPSLNHVNLINKIKETNKE-GKPFVFCFVGVNGVGKSTSVAKMTKWLLEH--KLSVFIAACDTFRAGAIEQLKTYVDQF---ITSGYNVGFYKSGYNKDDA
V. ceranae LTECVINQLKEENV------EYVSPDSFKKYVSTVLQKLIPSVDHKKLLKDIKNKK----EAFSICFVGVNGVGKSTSLAKICYWLLEN--DLKVYIAACDTFRAGAVEQLKVHVDRF---RQSGYSVGFYEKGYGKDDA
V. apis LTESVLNKLKEEKI------EYVTQNDFKKHLTSVLLKLIPSIDHKKLLSTIKHHD----KIFTFCFVGVNGVGKSTSLAKVCYWLLKN--NLKVYIAACDTFRAGAVEQLKIHVERF---REGGYSVGFYEKGYGKDDA
N. bombycis LTDCVINELKEENL------EFVTPDLFKKLMGSVLKKIIPSVNHENLLKEIKNENKK-GNIFSLCFVGVNGVGKSTSLSKVCYWFLQK--GLRVYIAACDTFRAGAVEQLKVHVQRF---RESNYDVGFYEKGYGKDDA
N. antheraeae LTDCVINELKEENL------EFVTPDKFKKLMGNVLKKIIPSVNHENLIKEIKNENNK-GNVFSLCFVGVNGVGKSTSLSKVCYWFLQK--GLRVYIAACDTFRAGAVEQLKVHVQRF---RESNYDVGFYEKGYGKDDA
O. colligata LVESVMLELNEDGL------EYVSEETFKNKLAEVLGKLIPSVDHDRMLSGIKSHK----GVFSICFVGVNGVGKSTSLAKICYWLLQN--GLKVYIAACDTFRAGAIEQLKTHVERF---RMGGHSVGFYEKGYGKDDA
E. cuniculi LVEDIMSELAEEEI------KSVSEKTFKEKMANVLSKLIPSVDHEEMLDRIRGHK----GVFSICFVGVNGVGKSTSLAKICYWLLQN--KLRVYIAACDTFRAGAIEQLKTHVERF---KLGGHLVGFYEKGYGKDDA
E. intestinalis LVENVMEELSGEGL------DVVSEKKFKEKMSNVLGKLIPSVDHEKMLDGIRKHK----GVFSICFVGVNGVGKSTSLAKICYWLLKN--KLKVYIAACDTFRAGAIEQLKTHVERF---QLGGYSVGFYQKGYGKDDA
E. romaleae LVDNITMELAEEGL------ESISEKAFKQKMSNVLSRLIPSVDHERMLDKIKRHK----GVFSICFVGVNGVGKSTSLAKICYWLLQN--KFRVYIAACDTFRAGAIEQLRTHVERF---KLGGHLVGFYEKGYGKDDA
E. hellem LVENITMELEEEGL------ESVSEKIFKEKMSGVLSRLIPSVDHEKMLDRIKKHK----GVFSICFVGVNGVGKSTSLAKICYWLLQN--KLKVYIAACDTFRAGAIEQLKIHVERF---KLGGHLVGFYEKGYGKDDA
S. lophii LLYDYYNKPINNNTN(10)SYNIKKNNLQEYLTYNISKIIKRYESDILVDNILNST----KPYVISFIGINGVGKTTTLGKIITFLKSKIENLDIIVGGCDTFRSGAIEQLQLICD--------NKNVELYHRGYNKDDS
C. dikerogammari LLPQ---------------KKFVTKIEMEENLSNFLKTTNLS---KDLLENITKYNQNMDSPYVISLIGTNGVGKSTTISKLLYYLTVKN-KFNVTIIAGDTFRSGAIEQLQGYVNNF(4)SKENGKIRFYSRGYVKDEV
Consensus/80% lhp.l....................p.b+p.h.phl.p.h.......blppIp.pp......asbsbVGsNGVGKST*LtKlshallpp...bpVblAACDTFRtGAlEQLchaVp+a......sb.lsbYcpGYsKD-t

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< GTPase domain >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
N. displodere SVANKAIAHARENK----------------------------YD------VVLIDTCGRMPSNSSSMSSLSKMIRINKPHKVIYVGEALVGNDSVEQVRIFNDYVEKACVEKSID-GIVVTKCDTVGDKVGTILGLSCTL
N. parisii SIASKAISYAKENK----------------------------FD------VVLIDTCGRMPGNAQSMLSLSKLIRVNKPNKIFYVGEALVGNDSIQQIKGFNESIERACVDKTID-GIVVTKCDTVDEKIGTIVSLAHTV
N. ironsii SIASKAISYAKENK----------------------------FD------VVLIDTCGRMPGNAQSMLSLSKLIRVNKPNKIFYVGEALVGNDSIQQIKGFNDSIERACVDKTID-GIVVTKCDTVDEKIGTIVSLAHTV
N. ausubeli SIAGKAIAHAQQHG----------------------------FD------VVLIDTCGRMPGNTQSMLSLSKLIRVSKPNKIFYVGEALVGNDSIEQIKGFNEYIERACVDKSID-GIVVTKCDAVDEKIGTIVGLAHTV
P. neurophilia KVAKNAFKHSTN------------------------------YD------VMLCDTAGRI-NNKNLLDSLRKLCNLPF-DEIFYVNEALKGGTT--DIKEWD----------FIT-GIIVTKLDTVDEKIGALLNYTFYS
V. culicis KVARSALQHGKA------------------------------YD------VILVDTAGRV-NKKPLIDSLRKLTSLGF-DDVVYVSEALKGYEK--DVLAFD----------MVT-AIIVTKIDTVDDRIGSILNLCYFS
T. hominis KVARSALQYGKA------------------------------YD------VILVDTAGRV-NKKPLIDSLRKLTNLGF-DDVVYVSEALKGYEK--DVLAFD----------MVT-AIIVTKIDTVDDRIGSILNLCYFS
D. muelleri QVLMSALEIARNKNFKKPKDVSISNIT(34)TNNFYCNNSKDYD------VIVVDTSGRMHNNNKLIDQLRKMTK--KMDHVIFVCEALVGSDGLDQLSVFSE---------FSD-SVFLTKIDSCGSKVGSVVDMA--R
H. tvaerminnensis TVAKNAIIMAKSEN----------------------------YD------VILIDTAGRMHNKKELMISLSKLIKTNNPEHLIFVGEALVGSDSLEHLREFNRAVGEGITDKRLD-SILLTKMDTVDDKIGQIVNMTVAG
E. aedis NVAKSAILHAENNG----------------------------YD------VILIDTAGRMHCNKNLMQSLSKLARINPIDHYIFVGEALVGNDSLEHLKEFNKAINAGNHSKKID-SLFVTKCDTVDDKMGQIVNMCVSG
A. algerae QVCKDAVITAKKEG----------------------------YD------VVLIDTAGRMHTNHELMQRLKKLIKTNNPDHIIFVGEALIGSESLDHLNEFNKIVGNV-LNRPID-SLLITKVDTVDDKIGQIVNMTMAA
A. locustae VVCRNAMSTAKNEG----------------------------YD------VVLVDTAGRMYNKRHLMQSLTKLIKHNMPDHIVFVGEALVGGDSLEHLREFNRAVGDGTE-RRVD-SILLTKIDTVDDKIGQIVNMAVSA
V. corneae SVAKHAIMKANSEN----------------------------YD------VILIDTAGRMHNKEALMVSLTKLIKTSNPDHIIFVGEALIGGDSLHHIKEFNKRISEGSSGRRID-SIILTKIDTVDDKIGQVLNFTFTA
H. eriocheir NVAKTAIIKAGKEN----------------------------ND------VILIDTAGRMHNKVTLMNSLTKLIKNNDPDHIIFVGEALTGGDCLEQIQEFNKHIGKGIHNRKID-SIILTKVEAVNEKVGNILNLTLST
E. hepatopenaei TVAKNAIEKAKLQG----------------------------YD------VVLIDTAGRMHANKVLMSSLSKLIRVNNPTHIIYVGEALTGNDGVDFINEFNNCISVGKEGRKIN-SIILTKVDTVGEKIGNVFNLTFKT
E. canceri TVAKNAIAKGAEQN----------------------------YD------AVLIDTAGRMHENKVLMSSLSRIVRVNKPDHIVYVGEALTGNDSLDFISEFNRSISKAIPKREID-SIILTKVDTVDEKIGQIFNLMLAS
E. bieneusi IVAKTAIAKAHENN----------------------------YD------VVLIDTAGRMHNNGMLMSSLSKIIRMNTPDHIVYVGEALTGNDSLNFVEEFNKYISNAQSGRIID-SIILTKIDTVDKKLGQIFNLTFKA
V. ceranae SVARTAIQIATSEK----------------------------YD------VILIDTAGRMHNKLSLMESLSKLIKINEPDFIVYVGEALVGVDSLDHIKEFNKFISKGSIHRKID-SLLLTKVDTVDDKIGQILNMTFTS
V. apis SVAKTAIRFASSEG----------------------------YD------VVLIDTAGRMHNKVSLMDSLSKLIRINEPDHIIYVGEALVGVDSLDHIKEFNNSIRKGCENKKID-SILLTKVDTVDDKIGQILNMTFSS
N. bombycis SVARTAILNATKEN----------------------------YD------VILIDTAGRMHNKKTLMDSLSKLIKINNPNHIVYVGEALVGTDSLIHIEEFNKAIGKGMENRRIN-SIILTKVDTVDEKIGQILNMTFSS
N. antheraeae SVARTAILNATKEN----------------------------YD------VILIDTAGRMHNKKTLMDSLSKLIKINNPNHIVYVGEALVGTDSLIHIEEFNKAIGKGMENRRIN-SIILTKVDTVDEKIGQILNMTFSS
O. colligata SVARCAVQEAQHEG----------------------------YD------VILIDTAGRMHNKKNLMASLTKLMRINKPNHVIYVGEALVGSDSLDHVKEFNRAVHDADESMEIN-SILLTKVDTVDDKIGQILDMTFTS
E. cuniculi SVARCAIQEAQHEG----------------------------YD------VILIDTAGRMHNKKNLMASLTKLMKINRPDHIIYVGEALVGSDSLDHIREFNKAIRDADQSRKID-SILLTKVDTVDDRIGQILNMAFSS
E. intestinalis SVARCAIQEAQHEG----------------------------YD------VILIDTAGRMHNKKNLMMSLTKLMKINKPDHIIYVGEALVGSDSLEHIKEFNRAIKDADQLRNID-SILLTKVDTVDNKIGQILNMAFSS
E. romaleae SVARCAIQEAQHEG----------------------------YD------VILIDTAGRMHNKKNLMASLTKLIKINNPDHIIYVGEALVGSDSLDHIREFNKAIGDAGQSRKID-SILLTKVDTVDNKIGQILNMAFSS
E. hellem SVARCAIQEAQHEG----------------------------YD------VILIDTAGRMHNKKNLMASLTKLIRINGPDHIIYVGEALVGSDSLDHIREFNKAIGDAGQSKRID-SILLTKVDTVDNKIGQILNMAFSS
S. lophii KIVAETINYAKKKNIKNTNDNNI------------------EKDK--RNTVVLIDTAGRMHTKHHLMQSLGKIYENNIIDHTIFVSEALIGNEGINVVKEFSKVV-------KID-SLVITKIDTVGNKIGHIVNLTATV
C. dikerogammari GMINYAINSFKREF-QVMKNGNLSNIS----TDQFSYSN---FDKNTTNNIIIIDTSGRQPTNESLMNSLLKLHRVCLINQSYIVSEIITGQKN--NILKFISILKQV----NIDLEVIFTKLDCTHSEIGMAFNILYDS
Consensus/80% pVAppAl.bAppp.............................aD......VlLIDTtGRM.sp..LM.SLpKLh+hs..s+llaVtEALhGs-tl.plp.Fsp.l..s.....Is.tlllTKhDTVcpKIGpIlsbsh.s



>>>>>>>>>>>>>>>>>>>>>>>>>>>>
N. displodere KKPVIFIGTGQKNVDLLPFDINGLCMALVQM
N. parisii DKPVVFIGVGQKNVDLLPFDIDNLCEALYL-
N. ironsii DKPVVFIGVGQKNVDLLPFDIDNLCEALYL-
N. ausubeli DKPVVFIGVGQKNVDLLPFDIDSLCEALYI-
P. neurophilia DKPLVFLCYGQSNMDIEVPNVENIIDTLIYS
V. culicis KKPVVFLGHGQSNVDLEKVDVEKVIDTLLSE
T. hominis KKPVVFLGHGQSNVDLEEVDVEKVIETLLSE
D. muelleri EVPILFFGVGQRRVDMIA-DVSEVVDLILE-
H. tvaerminnensis NCPILFLGTGQTNMDLTKIDIKTVVDSLMS-
E. aedis ESPVLFMGTGQTNMSLSIMDLDSVADSLMQ-
A. algerae SAPVIFLGTGQKNLDLMKIDSQSVSDILMS-
A. locustae DAPILFLGTGQSNVDLTEIDANTIASTIMS-
V. corneae NSPIMFLGTGQSNTDLTIMEGKAISDILLS-
H. eriocheir GIPILFLGTGQTNEDLIPVDSNSIVNLLLN-
E. hepatopenaei KSPILFLGCGQTNADLVEMDSEQIAHLLLN-
E. canceri SAPILFLGVGQANSDLLEMDSEQITELIL--
E. bieneusi QAPILFLGCGQTNSDLIEVDPDKILDLLLN-
V. ceranae HAPVFFLGTGQANSDLSEITSGDIVNSLLS-
V. apis HAPVIFLGTGQTNSDLTEIASDIIVNSLLS-
N. bombycis NSPVLFLGTGQTNSDLTKIDSEEIINVLMS-
N. antheraeae NSPVLFLGTGQTNSDLTKIDSEEIINILMS-
O. colligata NAPVLFLGMGQSNADLAKISSDDIVNSLMS-
E. cuniculi HAPILFLGVGQSNSDLSKIGSEDIVSSLMSD
E. intestinalis NAPILFLGVGQTNSDLSNIGSEDIVNSLMSS
E. romaleae HAPILFLGVGQSNSDLSNIGSEDIVNSLMSS
E. hellem HAPILFLGVGQSNSDLSSIGSEDIVNSLMSS
S. lophii DVPVLFIGTGQSSKDIEEINVEWIVDRLVE-
C. dikerogammari DIPIAFVCYGEKNTDMSVFNGKYILDALELC
Consensus/80% p.PllFlGsGQpN.DL..hs.pplhp.Lb..

Figure S12. Multiple sequence alignment of Eumicrosporea SRα protein sequences. Multiple sequence alignment of all detected eumicrosporean SRα pro-
tein sequences is shown, with the untypical SRα proteins from S. lophii and C. dikerogammari included in the last positions of the alignment. Canonical β1-β2
hairpin glycine residue is highlighted in red in the consensus line. Amino acid residues forming the predicted transmembrane region in the S. lophii and C.
dikerogammari SRα protein sequences are highlighted in blue (following the results of TMHMM). The SRX domain is delimited based on comparison with
sequences reported by Schwartz and Blobel [81], and the GTPase domain is marked according to the results of the CD-search for the protein from N. parisii.



A) Jpred 4 results for the eumicrosporean with standard SRα proteins

Ndi : MSIKGVVYRVVFSRGGIVRKEEGMQPAYLAHFITEMELTPGVQTKRVRNDYISYVLGVRNIYLAVFQSRELETEIEQRLLETKERTESKHSNQKSARSEEKRPEGLFEESSEDKEERYVQTSTTDSDTEEDRTGWERWKKSKSFFDLFKQGSAITEVSIRQHLYSKNVPHELSTQLAKEIFQTKSNDVTSLPESAKVKNSIQKVIEQSMPILLPATIIKDIESVVGANKGPYVFCMVGVNGVGKSTTLSKICLWLLKNNLRLCVAACDGFRSGAVEQLKTYVDRYQSKGHAISLYEKGYGKDEASVANKAIAHARENKYDVVLIDTCGRMPSNSSSMSSLSKMIRINKPHKVIYVGEALVGNDSVEQVRIFNDYVEKACVEKSIDGIVVTKCDTVGDKVGTILGLSCTLKKPVIFIGTGQKNVDLLPFDINGLCMALVQM : Ndi 
Npa : MSRERVLYSLVGTRGGIVLGERGNMPGYLESFLQKAQPFSTIKTIKIRNDRLTYSFGTSNIYLIVYKEAEIEREIEDALNEAKERIEKSENSR--------VLYGIFNEIVGEEAGDSTTEKADASDPEEETTGWDKWKKPRNIFRLFTGKKEVNESGIQDHLLSRNIPHLLSRKIANDIMTTMKNDKSGMGETDQMRHCFKKVISEIVPTLSPGKIIEEIEVHKKNSKGPYVFCMVGVNGVGKSTTLSKLCLWILKNKYKICVAACDGFRSGAIEQLKKYVERFQARGHSIVLYEKGYKKDEASIASKAISYAKENKFDVVLIDTCGRMPGNAQSMLSLSKLIRVNKPNKIFYVGEALVGNDSIQQIKGFNESIERACVDKTIDGIVVTKCDTVDEKIGTIVSLAHTVDKPVVFIGVGQKNVDLLPFDIDNLCEALYL- : Npa
Nir : MSRERVLYSLVGTRGGIVLGERGNMPGYLESFLQKAQPFSTIKTIKIRNDRLTYSFGTSNIYLIVYKEAEIEREMEDALSEAKERIEKSENSR--------VLYGIFNEIAGEETDEFTTEKTDKSDPEEETTGWDKWKQPRNIFRLFTGKKEVNESAIQDHLLSRNIPHLLSRKIANDIMTTMKNDKSGMGETDQMRHCFKKVISEIVPTLSPDKIIEEIEVHKKNSKGPYVFCMVGVNGVGKSTTLSKLCLWILKNKYKICVAACDGFRSGAIEQLKKYVERFQARGHSIVLYEKGYKKDEASIASKAISYAKENKFDVVLIDTCGRMPGNAQSMLSLSKLIRVNKPNKIFYVGEALVGNDSIQQIKGFNDSIERACVDKTIDGIVVTKCDTVDEKIGTIVSLAHTVDKPVVFIGVGQKNVDLLPFDIDNLCEALYL- : Nir
Nau : MNKEKVLYTLVGTRGGVVLGETGSMPAYLESFLQKMQAFSTIKSVKVRNDRITYTFGVSNIYLVVYKEAEIEKEIESAVMDAKDKTEKSEGAK--------VLFGIFGK-EDEDAVDCTESSQKESDTEEETTGWDRWKKPRNLLNFLTAKKEVSEKSIQDHLLTRNVPYVLSRKIACDITKVMKNEEKSMSENEKLRHGFKQVLSEIVPTLSPEKIIEEIHSHKRNGKGPYVFCMVGVNGVGKSTTLSKLCLWILKNGFRICVGACDGFRSGAIEQLEKYVLRYQARGHAISLYEKGYKKDESSIAGKAIAHAQQHGFDVVLIDTCGRMPGNTQSMLSLSKLIRVSKPNKIFYVGEALVGNDSIEQIKGFNEYIERACVDKSIDGIVVTKCDAVDEKIGTIVGLAHTVDKPVVFIGVGQKNVDLLPFDIDSLCEALYI- : Nau
Pne : -----MSYELRFTKHGNVLFEQGSEPSFLKNYLEKLRDTVINRNETVQGLNVKVWSVDNEVVLMVDNQDSDNNLKKNNLRTIKDHKNNDKDHKDKNKKT-------GKWLGDVSQLDYSSREKVPIDNLFSENNTSFFQRIKKTLSIFSLKNKNENTQLTESLIEKNVSSDIVNHILSDI-----------KNLKELKQKLKNILK-----------IKTINLNKK-----RKFALVGPNGVGKSSTLSKLCLLFLNQSKSVYVAACDTFRAGAIEQLSLYVEKLKKLNKKITLHQEGYNKEEAKVAKNAFKHSTN--YDVMLCDTAGRI-NNKNLLDSLRKLCNLPF-DEIFYVNEALKGGTT--DIKEWD----------FITGIIVTKLDTVDEKIGALLNYTFYSDKPLVFLCYGQSNMDIEVPNVENIIDTLIYS : Pne
Vcu : M----LLYSTIFDTHGNVHHQSGTKPPYIDSIIDTVVRNIQHGEIMVQGRNVAYRMIGKRVFMCVGDDAQIDRMAAAYQEGAGERDERSAMQKQGKKHR--------HWVGTERELDYSSSARTV----------SYVPVTKSTFNLFDVKRRLFKTALLTHLLNKNVAPEVAGDVLMYA-----------ESIDDVRETMRSIVR-----------TKILGEGGG---VPYRVALVGTNGVGKTTTLSKLCYHFAKHDKSVYVAACDTFRAGAIEQLQTYVNRLKI-NHKIDIHQQGYNKEEWKVARSALQHGKA--YDVILVDTAGRV-NKKPLIDSLRKLTSLGF-DDVVYVSEALKGYEK--DVLAFD----------MVTAIIVTKIDTVDDRIGSILNLCYFSKKPVVFLGHGQSNVDLEKVDVEKVIDTLLSE : Vcu
Tho : M----LLYSTIFDLHGNVHHQSGTKPSYINNIIDTVVRNIKHGELTVQGRNVAYRTVGKKVIMCVGDDAQIERMAAEYLEDVREHYDRRAAVTKQEKRR--------RWGGTEKELDYSSTSRTV----------SYVPDTKSAFNLFNIKRRVFKTALLAHLLNKNVAPEVAGDVLMYA-----------ESIDDVRDAMRSIIK-----------TKRLGQDAC---APYRVALVGTNGVGKTTTLSKLCYHFAVRDKGVYVAACDTFRAGAIEQLQTYVNRLKI-NHRVEIHQQGYNKEEWKVARSALQYGKA--YDVILVDTAGRV-NKKPLIDSLRKLTNLGF-DDVVYVSEALKGYEK--DVLAFD----------MVTAIIVTKIDTVDDRIGSILNLCYFSKKPVVFLGHGQSNVDLEEVDVEKVIETLLSE : Tho
Dmu : -----MIYTAIFTSTGNILKSKGKRPQYLSKFINNQLVNSNNSPLKIQGNYIHYIIVKDLVYLLIDSK-KIDNFSRKNVL---------------------------MFFNEQESLDFSIKHEKRFRSILDITN-KFYLKIFIKLNIMSSK------SLYNQLVAKNVSIPTVERIIEELNDKYEMRKD--ENYTFNKNEIKKLLIENIKIYEPEKLLSEIKKKKR-----FVIGLVGPNGVGKSTSLSKLVYWLTNKNLKVLIVACDTFRAGAVEQLKKHAREL-----GVDLYERGYGKDENQVLMSALEIARNKNYDVIVVDTSGRMHNNNKLIDQLRKMTK--KMDHVIFVCEALVGSDGLDQLSVFSE---------FSDSVFLTKIDSCGSKVGSVVDMA--REVPILFFGVGQRRVDMIA-DVSEVVDLILE- : Dmu
Htv : -------YFCVYTKKGILRYQKGEKPGYLDEIILRVGISPIQKTLSVRGKNITVESRGSDFFLIIDSKQSFEILIEKFYCNKEDKSLNKIKQSKVRRWS--------EENLDAAILDYSSEKSIPYSE-SKLNTITKKFDFPRKFSLFSKKIKIEELKLSTHLVDKNVSLEISQKIVKNVYTELKQDGLEYVDQHVFKEKIGKILSNMISQINHEELLENIRKCNQKG-KIFSICFVGVNGVGKSTSLAKICCWLLQNNFKVYIAACDTFRAGAIEQLKVHVQRFKSAGYEVGLYEKGYNKSDATVAKNAIIMAKSENYDVILIDTAGRMHNKKELMISLSKLIKTNNPEHLIFVGEALVGSDSLEHLREFNRAVGEGITDKRLDSILLTKMDTVDDKIGQIVNMTVAGNCPILFLGTGQTNMDLTKIDIKTVVDSLMS- : Htv
Eae : -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------T-RNFCFCFVGVNGVGKSTSLAKICCWLLQNKLRVYIAACDTFRAGAIEQLKIHVEAFKRGGYEVGFYEKGYNKDDANVAKSAILHAENNGYDVILIDTAGRMHCNKNLMQSLSKLARINPIDHYIFVGEALVGNDSLEHLKEFNKAINAGNHSKKIDSLFVTKCDTVDDKMGQIVNMCVSGESPVLFMGTGQTNMSLSIMDLDSVADSLMQ- : Eae
Alg : M----LNYFIIFNTKGVIIFEKGTAPKFRDNFITNIDINKLSGTESVRDINIFYKINGRTIYTLFTEESALDKEIKLF---EKPKEEVNESIEK-----------------EKDILDYSVSTIPN----IEDTFEVKKPSFLRKFNLFSKEIKVSELKMKMHLINKNVAPMIAESFCNAIITDL--EGKQTVNESEFRDKLQKIISNLMKSIYHESLIERIKEKKRSN-QIFTFCFVGLNGVGKSTSLAKICCWLLQNNLKVFIAACDTFRAGAVEQLKVQFERFKLTKKNVGFYEKGYGEHETQVCKDAVITAKKEGYDVVLIDTAGRMHTNHELMQRLKKLIKTNNPDHIIFVGEALIGSESLDHLNEFNKIVGN-VLNRPIDSLLITKVDTVDDKIGQIVNMTMAASAPVIFLGTGQKNLDLMKIDSQSVSDILMS- : Alg
Alo : --------------------------------------------------------RGSLVYLAFSRKNCLADAIFRY--------ESKENAKKMHTEI-------EQKCDERDALDYSTSTVVS----QEIVDMISKVIPTRSFRIFSNKIHVDDIKMKTHLISKNVDPDVAAMFCDAIRPEFHN---DWIGESEFKEKMRSILGRFVKSVDHSALITQIREKRKRG-RIFSMCFVGVNGVGKSTSLAKMCCWLLQHGLRVYIAACDTFRAGAVEQLRVHVQRFRAAKHNVGFYERGYNKDDAVVCRNAMSTAKNEGYDVVLVDTAGRMYNKRHLMQSLTKLIKHNMPDHIVFVGEALVGGDSLEHLREFNRAVGDGTE-RRVDSILLTKIDTVDDKIGQIVNMAVSADAPILFLGTGQSNVDLTEIDANTIASTIMS- : Alo
Vco : -----MHYFVIFNKKGIIEFEEGEAPTFLNSLIRTINIQQASGSRNIRDTLMEYKIEGQRIYLSFGNKPSLDEFIKKH----KHKTENKQHESKGNKEI--------EKPVVSDTLDFSETGSNI----SSIIKTIRKADFKKAFSLFTGKVSIEQLKMIGHLIRKNVDPTFCRIITDDIISEIKSENVDMISESFFKEKVNKTLNKVIPKFDHDSFIENIKKHT----GVFSICFVGVNGVGKSTTLAKIAYWLIQNGLRVYIAACDTFRAGAIEQLKVHVERFKLGGHDVGFFESGYAKDDASVAKHAIMKANSENYDVILIDTAGRMHNKEALMVSLTKLIKTSNPDHIIFVGEALIGGDSLHHIKEFNKRISEGSSGRRIDSIILTKIDTVDDKIGQVLNFTFTANSPIMFLGTGQSNTDLTIMEGKAISDILLS- : Vco

V
V

Her : MKN--NFYFIVFETSGIVKYSKGNKPIFINNFIANMDPTQLKSSLKVRDKFVEYEVRGPIVYLSVCNKPILNELLNKFDCEKNEFIEEKQSIE----------------VKEKSELDFSVSEDTSFTTIKNIIASSVIKLQNKTFSLFTGRISLDELIILNHLIERNVTLEYANLVVNDVIAHFKYNNETRVSQDRFRDALKDSIKRLLLIRNQKDFLESINLKK----GVFSICFVGPNGVGKSTTLAKISNYLLKEKFKVYIAACDTFRSGAIEQLKIHVGRFRNDGYDVGFYEGGYSKDDANVAKTAIIKAGKENNDVILIDTAGRMHNKVTLMNSLTKLIKNNDPDHIIFVGEALTGGDCLEQIQEFNKHIGKGIHNRKIDSIILTKVEAVNEKVGNILNLTLSTGIPILFLGTGQTNEDLIPVDSNSIVNLLLN- : Her
Eha : MLNQTRDYFLVFDKRGFVFYETGPAPYFLDEIIIKLDLTNIHNEKKIRDKFLETKTEGDIVYLCYSTTNHLEEFIENYKKTLKQK-------------------------------DSEPEKTFN---------KWHERIKNKTFGIFSNKIKLSDLRIREKLVNKNIEPKYAESLIQEISGICISQDKEWIIENDFKNMCKNLFENILPSINHKNLLHEISDKKAKG-EIFSFCFVGVNGVGKSTSLAKMTRWLLQNEMSVFIAACDTFRAGAVEQLKVHVDRFVKAGQKVGFYESGYNKDDATVAKNAIEKAKLQGYDVVLIDTAGRMHANKVLMSSLSKLIRVNNPTHIIYVGEALTGNDGVDFINEFNNCISVGKEGRKINSIILTKVDTVGEKIGNVFNLTFKTKSPILFLGCGQTNADLVEMDSEQIAHLLLN- : Eha
Eca : MANHHGNYFAVFDLRGFLWHEEGTAPFYLNDFIVKMDRTKMSEKKRVRDMVAEWRIEGDLIYLAIGAKEVLDTKVEEF---KRNR-------------------------------DESAVKNDQ----------KIGRFTRKTLQLFTGKIELGELKMVEHLVDKNVTPKYAEQLADGITEQFRLSGRDWATEAELKEQTRKALQRILVKIDTVDLVAKIRNST----RPFVFCFVGVNGVGKSTSLAKMTKWLLDQRLTVFIAACDTFRAGAVEQLRVHVDRFTGAGRKVGFYESGYNKDDATVAKNAIAKGAEQNYDAVLIDTAGRMHENKVLMSSLSRIVRVNKPDHIVYVGEALTGNDSLDFISEFNRSISKAIPKREIDSIILTKVDTVDEKIGQIFNLMLASSAPILFLGVGQANSDLLEMDSEQITELIL-- : Eca
Ebi : MVS--TEYFIVFGKNGFVYYEIGDAPAYLNNLIGKIDLKSVYNTKIIQDKFVEYKIQGMLIFLCISNKKNLEKFIKDYYTIYPNRNDNLN--------------------------NISASKIRN----------VSQTLFYKSFSLFTGKIHFKELKIIDHFIRMNIEIKYANILYDNIIQEFLDDKTQWINENDFRSKSKIVLSKLLPSLNHVNLINKIKETNKEG-KPFVFCFVGVNGVGKSTSVAKMTKWLLEHKLSVFIAACDTFRAGAIEQLKTYVDQFITSGYNVGFYKSGYNKDDAIVAKTAIAKAHENNYDVVLIDTAGRMHNNGMLMSSLSKIIRMNTPDHIVYVGEALTGNDSLNFVEEFNKYISNAQSGRIIDSIILTKIDTVDKKLGQIFNLTFKAQAPILFLGCGQTNSDLIEVDPDKILDLLLN- : Ebi
 ce : -----MSYFVVFNKRGNVLYEEGVEPSFVKNFVLSIDPNILVGSKIVRDDKIEYEIRGPLVYLSVGHKQGLHELIER-----QKEKEEKKKV-----------------VSQEEKLNYSDVSVIR----RNFINITTKKAFKKGFSLFSNKIHVDELKMELHLVKKNVDYNTTKILTECVINQLKEENVEYVSPDSFKKYVSTVLQKLIPSVDHKKLLKDIKNKK----EAFSICFVGVNGVGKSTSLAKICYWLLENDLKVYIAACDTFRAGAVEQLKVHVDRFRQSGYSVGFYEKGYGKDDASVARTAIQIATSEKYDVILIDTAGRMHNKLSLMESLSKLIKINEPDFIVYVGEALVGVDSLDHIKEFNKFISKGSIHRKIDSLLLTKVDTVDDKIGQILNMTFTSHAPVFFLGTGQANSDLSEITSGDIVNSLLS- : Nce
 ap : --------------------------------------------------------------------------------------------------------------------------------------------------------------MELHLVKKNVDYEITKILTESVLNKLKEEKIEYVTQNDFKKHLTSVLLKLIPSIDHKKLLSTIKHHD----KIFTFCFVGVNGVGKSTSLAKVCYWLLKNNLKVYIAACDTFRAGAVEQLKIHVERFREGGYSVGFYEKGYGKDDASVAKTAIRFASSEGYDVVLIDTAGRMHNKVSLMDSLSKLIRINEPDHIIYVGEALVGVDSLDHIKEFNNSIRKGCENKKIDSILLTKVDTVDDKIGQILNMTFSSHAPVIFLGTGQTNSDLTEIASDIIVNSLLS- : Nap
Nbo : -----MPYFCVFNKKGWLLQEEGIPPSYLNSVISSIDLSTLSGSRIVRDDKVEYEIRGPIIYLSVGGRKTLKEMIQD-----KNEKEVKKEVIKKDVKI-------DSLQEIINPLDYSIRSSLSSPSLT--PTHSFNSKFMRKFNLFSKEISVSDLKMELHLVKKNVDYNTTKILTDCVINELKEENLEFVTPDLFKKLMGSVLKKIIPSVNHENLLKEIKNENKKG-NIFSLCFVGVNGVGKSTSLSKVCYWFLQKGLRVYIAACDTFRAGAVEQLKVHVQRFRESNYDVGFYEKGYGKDDASVARTAILNATKENYDVILIDTAGRMHNKKTLMDSLSKLIKINNPNHIVYVGEALVGTDSLIHIEEFNKAIGKGMENRRINSIILTKVDTVDEKIGQILNMTFSSNSPVLFLGTGQTNSDLTKIDSEEIINVLMS- : Nbo
Nan : -----MPYFCVFNKKGWLLQEEGIPPSYLNSIISSIDLSTLSGSRIVRDDKVEYEIRGPIIYLSVGGRKALKEMIQD-----KNESNVKSNV-KSNVKS-NKNEIKDQINEDINPLDYSTRSSSLPPPISNQPSLSISSKFMRKFNLFSKEISVSDLKMELHLVKKNVDYNTTKILTDCVINELKEENLEFVTPDKFKKLMGNVLKKIIPSVNHENLIKEIKNENNKG-NVFSLCFVGVNGVGKSTSLSKVCYWFLQKGLRVYIAACDTFRAGAVEQLKVHVQRFRESNYDVGFYEKGYGKDDASVARTAILNATKENYDVILIDTAGRMHNKKTLMDSLSKLIKINNPNHIVYVGEALVGTDSLIHIEEFNKAIGKGMENRRINSIILTKVDTVDEKIGQILNMTFSSNSPVLFLGTGQTNSDLTKIDSEEIINILMS- : Nan
Oco : -----MGYFCVFSKKGLLVHEEGNRPDNLNQMIISLDISKLGGLRKVKDQLMEYEIKGPTVYLSVSKEASLEEKIKAYLGINNEKALNLKYQKKIDREG-------KEDVEKEDELNYSETSSVV----GSFVDSFKKTAIRKAFGLFKNQIKVDELKMRTHLIGKNVSYQITNTLVESVMLELNEDGLEYVSEETFKNKLAEVLGKLIPSVDHDRMLSGIKSHK----GVFSICFVGVNGVGKSTSLAKICYWLLQNGLKVYIAACDTFRAGAIEQLKTHVERFRMGGHSVGFYEKGYGKDDASVARCAVQEAQHEGYDVILIDTAGRMHNKKNLMASLTKLMRINKPNHVIYVGEALVGSDSLDHVKEFNRAVHDADESMEINSILLTKVDTVDDKIGQILDMTFTSNAPVLFLGMGQSNADLAKISSDDIVNSLMS- : Oco
Ecu : -----MGYFCVFNKKGLVVHEEGRMPEYLNQVIASLDMSRLADSRKIRNQIMEYEIRGPLVYLSISRTPSLKAAVCDYLGESEQKQEDKKKADKGHKKR-------REDAGDEGGLDYSTSSSVV----NYFVDAVKKATVKKAFGLFKGEIDVNELKMTTHLISKNVSYQITKTLVEDIMSELAEEEIKSVSEKTFKEKMANVLSKLIPSVDHEEMLDRIRGHK----GVFSICFVGVNGVGKSTSLAKICYWLLQNKLRVYIAACDTFRAGAIEQLKTHVERFKLGGHLVGFYEKGYGKDDASVARCAIQEAQHEGYDVILIDTAGRMHNKKNLMASLTKLMKINRPDHIIYVGEALVGSDSLDHIREFNKAIRDADQSRKIDSILLTKVDTVDDRIGQILNMAFSSHAPILFLGVGQSNSDLSKIGSEDIVSSLMSD : Ecu
Ein : -----MGYFCVFNKRGLVIHEEGRMPEHFNQIVVSLDVSRPGGERKIRDEVMEYEIRGAIVYLSLSRTPNLKIAIDNYLNKSKEKSENKKRAWKKNKER-------KEDIGNEEELNYSSPSSGV----SNFVKVIKKATIQKAFGLFKDQIQVKELKMTTHLINKNVSYQITRTLVENVMEELSGEGLDVVSEKKFKEKMSNVLGKLIPSVDHEKMLDGIRKHK----GVFSICFVGVNGVGKSTSLAKICYWLLKNKLKVYIAACDTFRAGAIEQLKTHVERFQLGGYSVGFYQKGYGKDDASVARCAIQEAQHEGYDVILIDTAGRMHNKKNLMMSLTKLMKINKPDHIIYVGEALVGSDSLEHIKEFNRAIKDADQLRNIDSILLTKVDTVDNKIGQILNMAFSSNAPILFLGVGQTNSDLSNIGSEDIVNSLMSS : Ein
Ero : -----MGYFCVFNKRGLVIHEEGKAPDHLNQIIASLDTSKLIGLRKIRDQVMEYEIRGPIVYLSLSRTPNLKAIIDDYLGGNKPKVEGKKKTRNSIKGR-------KEDAGNEEELNYSTSSSGI----SNLVEVIRKATVQKAFGLFKDEIQVSELKMTTHLISKNVSSQITKTLVDNITMELAEEGLESISEKAFKQKMSNVLSRLIPSVDHERMLDKIKRHK----GVFSICFVGVNGVGKSTSLAKICYWLLQNKFRVYIAACDTFRAGAIEQLRTHVERFKLGGHLVGFYEKGYGKDDASVARCAIQEAQHEGYDVILIDTAGRMHNKKNLMASLTKLIKINNPDHIIYVGEALVGSDSLDHIREFNKAIGDAGQSRKIDSILLTKVDTVDNKIGQILNMAFSSHAPILFLGVGQSNSDLSNIGSEDIVNSLMSS : Ero
Ehe : -----MGYFCVFNKRGLVIHEEGRAPEHLNQIITSLDTSKLIGSRKIRNQIMEYEIRGPTVYLSLSRTPNLKATIDDYLSKNEQRTESKKKLGNGAKGR-------KEEVGNEEELDYSTSSSRI----SNLVEVIRKATVQKAFGLFRDKIQVSELRMTTHLIGKNVSYQITKTLVENITMELEEEGLESVSEKIFKEKMSGVLSRLIPSVDHEKMLDRIKKHK----GVFSICFVGVNGVGKSTSLAKICYWLLQNKLKVYIAACDTFRAGAIEQLKIHVERFKLGGHLVGFYEKGYGKDDASVARCAIQEAQHEGYDVILIDTAGRMHNKKNLMASLTKLIRINGPDHIIYVGEALVGSDSLDHIREFNKAIGDAGQSKRIDSILLTKVDTVDNKIGQILNMAFSSHAPILFLGVGQSNSDLSSIGSEDIVNSLMSS : Ehe

: 1---------11--------21--------31--------41--------51--------61--------71--------81--------91--------101-------111-------121-------131-------141-------151-------161-------171-------181-------191-------201-------211-------221-------231-------241-------251-------261-------271-------281-------291-------301-------311-------321-------331-------341-------351-------361-------371-------381-------391-------401-------411-------421-------431------- :
OrigSeq : MSIKGVVYRVVFSRGGIVRKEEGMQPAYLAHFITEMELTPGVQTKRVRNDYISYVLGVRNIYLAVFQSRELETEIEQRLLETKERTESKHSNQKSARSEEKRPEGLFEESSEDKEERYVQTSTTDSDTEEDRTGWERWKKSKSFFDLFKQGSAITEVSIRQHLYSKNVPHELSTQLAKEIFQTKSNDVTSLPESAKVKNSIQKVIEQSMPILLPATIIKDIESVVGANKGPYVFCMVGVNGVGKSTTLSKICLWLLKNNLRLCVAACDGFRSGAVEQLKTYVDRYQSKGHAISLYEKGYGKDEASVANKAIAHARENKYDVVLIDTCGRMPSNSSSMSSLSKMIRINKPHKVIYVGEALVGNDSVEQVRIFNDYVEKACVEKSIDGIVVTKCDTVGDKVGTILGLSCTLKKPVIFIGTGQKNVDLLPFDINGLCMALVQM : OrigSeq

Jnet : -----EEEEEEE----EEEEE----HHHHHHHHHHH--------EEEE-EEEEEEEE--EEEEEE---HHHHHHHHHHH-----HHHHHHHHHH----------HHH----------------------------EEE---HHHHHH-----E--HHHHHHHHH-----HHHHHHHHHHHHHHHHH-------HHHHHHHHHHHHHHHH-----HHHHHHHHH-------EEEEEEE--------HHHHHHHHHHHH---EEEEEE-------HHHHHHHHHHHHHH----EEEE------HHHHHHHHHHHHHHH---EEEEEE---------HHHHHHHHHH-------EEEE--EE-----HHHHHHHHHHHH---------EEEEEEEE---HHHHHHHHHHH-----EEEEE-----------HHHHHHHHHH-- : Jnet
jhmm : -----EEEEEEE----EEEEE----HHHHHHHHHHH--------EEEEEEEEEEEEE--EEEEEEE--HHHHHHHHHHH-----HHH--------------EEEHHH----------EEE---------------EEEEHHHHHHHH--------HHHHHHHHHH----HHHHHHHHHHHHHHHHH-----HHHHHHHHHHHHHHHHHH-----HHHHHHHHH-------EEEEEEE--------HHHHHHHHHHHH---EEEEEE-------HHHHHHHHHHHHHH----EEEE------HHHHHHHHHHHHHHH---EEEEEE---------HHHHHHHHHH-------EEEE--EE-----HHHHHHHHHHH----------EEEEEEEE---HHHHHHHHHHHH----EEEEE------------HHHHHHHHH-- : jhmm
jpssm : ----EEEEEEEE----EEEEE-----HHHHHHHHH--------EEEEE--EEEEEEE--EEEEEE---HHHHHHHHHHHH----HHHHHHHHHHHH---------HH----------------------------EEE-------------EEEEHHHHHHHHH-----HHHHHHHHHHHHHHHH--------HHHHHHHHHHHHHHH-----HHHHHHHHHH-------EEEEEEE---------HHHHHHHHHHH---EEEEEE-----HHHHHHHHHHHHHHHH-----EEE-------HHHHHHHHHHHHH-----EEEEE--------HHHHHHHHHHH-------EEEEE--------HHHHHHHHHHHH------EEEEEEEEEEHHHHHHHHHHHH--------EEEEEE------EEHHHHHHHHHHHH-- : jpssm

Lupas 14 : -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- : Lupas 14
Lupas 21 : -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- : Lupas 21
Lupas 28 : -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- : Lupas 28

Jnet_25 : -----BBBBBBB---BBBBB--B--B-BB--BB--B-B--------B---BB-B-B----BBBBBB----B--BB--B-----------------------BB--B---B-------BB------B------B----B-----BB-BB-----B--B-BB--BB---B-B-BB--BB-BBB--B------B-----B---B--BB--BB--B----BB--B---------BBBBBBBBB-B-B--BBBBBBBBBBB---B-BBBBBBBBBBBBBB-BB--BB--B------B-BB--BB----B-BB--BB--B----BBBBBBBBBB-B-----BB--B--BB-B--B-BBBBBBBBB----BB--B-BBB-BB--B-----BBBBBBBBBBBB---BB-BBBBBB-B--BBBBBBBBB--B-BB-BBB--BB-BBB-- : Jnet_25
Jnet_5 : -------B-BBB---B-B----------B--BB------------------B--------BBBBB-----B---B-----------------------------------------------------------------------------------B---B---------B--BB--B----------------B---B---B-----------B---B---------BB-BBBBB---------BB-BB--BB-----BBBBBB------B---B---B--B--------B-----------BB--BB--B------BBBBBBB------------B--B--------BBBBB-B---------B--B---B----------BBBBB-B--B---B--BB-BB------BBBBB-------B-------BB--B--- : Jnet_5
Jnet_0 : ------------------------------------------------------------B-BB------------------------------------------------------------------------------------------------------------B------B----------------B------------------------------------B----------------BB--B------B-B---------B------------------------------------------------BB------------------------------B------------B-------------------BB------------------------BB-----------------B------- : Jnet_0
Jnet Rel : 99950899998658707898447871466777654267888751788610489998556589984171689999999861688568942234422301233210010035677777710177776776777521044011012443055431112268888861188746899999999999985168887317899999999999851478628999998740578884588888437788765348999999874597388885067543078999999999985278814642678761289999999998507872788744778876418999999885168887447760211577637899988688712788601114677631223237777652431388845888715888621120289999987359 : Jnet Rel

B) Jpred 4 results for the S. lophii SRα protein

: 1---------11--------21--------31--------41--------51--------61--------71--------81--------91--------101-------111-------121-------131-------141-------151-------161-------171-------181-------191-------201-------211-------221-------231-------241-------251-------261-------271-------281-------291-------301-------311-------321-------331-------341-------351-------361-------371-------381-------391-------401-------411-------421-------431-------441-------451-------461-- :
OrigSeq : MFTCTIITDSSDITTIEQSTGTPPPFFNSFISNTSFNNIFDQQIKQVQDYHILIYKNKSKYNIIISKDINDLKHKDTIDKKKKDKIQKTKNKEKKRQWIGDEKELNFSDINIKEKKERKHKEKVIEEKIHSKIIRNIKNVFLKNIFVIFIMQIFSFLKKIRFNRKYNITINALETKLIEKNLSLNIVSKLLYDYYNKPINNNTNTSTSIIDKVISYNIKKNNLQEYLTYNISKIIKRYESDILVDNILNSTKPYVISFIGINGVGKTTTLGKIITFLKSKIENLDIIVGGCDTFRSGAIEQLQLICDNKNVELYHRGYNKDDSKIVAETINYAKKKNIKNTNDNNIEKDKRNTVVLIDTAGRMHTKHHLMQSLGKIYENNIIDHTIFVSEALIGNEGINVVKEFSKVVKIDSLVITKIDTVGNKIGHIVNLTATVDVPVLFIGTGQSSKDIEEINVEWIVDRLVE : OrigSeq

Jnet : ----EEE-----------------------------HHHHHHHHHH-----EEEE-----EEEEE-------------------------------------------------------------------------HHHHHHHHHHHHHHHHHHHHH------HHHHHHHHHHHHHH----HHHHHHHHHHHHHHHHH---------HHHHHHHH--HHHHHHHHHHHHHH--------------------EEEEEEE-------HHHHHHHHHHHHH----EEEEEE-----HHHHHHHHHHHHH----EE-------HHHHHHHHHHHHHH---HHHHHHHHHHH----EEEEE-------HHHHHHHHHHHHH------EEEE------HHHHHHHHHHH------EEEEEE--------HHHHHHHHH----EEEEE------------HHHHHHHH-- : Jnet
jhmm : ------------------------------------HHHHHHHHHHH----EEEE----EEEEEE---------------------------------------------------------------------------HHHHHHHHHHHHHHHHHH-------HHHHHHHHHHHHHH----HHHHHHHHHHHHHHHHH---------HHHHHHHHH-HHHHHHHHHHHHHHH-------------------EEEEEEE------HHHHHHHHHHHHHH----EEEEEE-----HHHHHHHHHHHHH---EEEE------HHHHHHHHHHHHHH---HHHHHHHHHHH---EEEEEE--------HHHHHHHHHHH-------EEEEE-----HHHHHHHHHH-------EEEEEE--------HHHHHHHHH----EEEEE------------HHHHHHHH-- : jhmm
jpssm : ----EEEE---------------------HH-----HHHHHHHHH--------EEE------EE----------------------------------------------------------------HHHHHHH--HHHHHHHHHHHHHHHHHHHHHH------HHHHHHHHHHHHHH----HHHHHHHHHHHHHHHHH--------HHHHHHHH---HHHHHHHHHHH-----------------------EEEEEE---------HHHHHHHHHHHH-----EEEE--------HHHHHHHHHHH--------------HHHHHHHHHHHHH---HHHHHHHHHH-----EEEEE-----HHHHHHHHHHHHHHHHH----EEE------HHHHHHHHHHHHH-----EEEEEE----------HHHHHHHH---EEEEE------------HHHHHHHH-- : jpssm

Lupas 14 : --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- : Lupas 14
Lupas 21 : --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- : Lupas 21
Lupas 28 : --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- : Lupas 28

Jnet_25 : -----B-----------------------B---------BB--B---B---BBB----------B---B-----------------------------------------------------------B---B--------B--BB--BB--B--BB--B-----B--BB--BB--BB---B---BB--BB--B---B----B--BB-BBBBBB---B----BB-BB--BB---B----------BB-----BBBBBBBBB-B---BBBBBBBBBBB------BBBBBBBBBBBBBBBB-BB-BBB--B-B-BB-B-----BB-BB--BB--B--------B--BB--B--B-BBBBBBBBBBB----BB-BB--BB-----BBBBBBBBBBB---BB-BBB-BB--B-BBBBBBBBBB-BB-BBBBBBBBBB-B-B-BBBBBBB--B-BB--B-B--BB-BBB- : Jnet_25
Jnet_5 : ------------------------------------------------------------------------------------------------------------------------------------------------------------B---------------B---B--------BB--BB--B---B------------------------B---B-------B-------------------BBBBB---------BBB-BB-----------BBBBBB--B---B---B---B------------------BB--B---B--------------------BBBBBBB------------B-----------BBBBB-B------B--B-----------BBBB--------BBBBBBBB------B-BBB-------B-------BB----- : Jnet_5
Jnet_0 : ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------B---B---------B------B----------------------------B---B---------------------------BB--B-----------B--B-----------BBBB-B------B---B--------------------------B---B---------------------BBB---B--------------------------BB-B---------B-----------BBB------------B--B---------------------------------- : Jnet_0
Jnet Rel : 721113213677776522577777766313314564789999862217887145615771241025677776777777777777777777777777777777777777777777777777777765203122223120139999987479999999872278875289999999998744886689999999999999851678876413788761216589999998623101777777777766677777448887406788870236789999986258872256313236702689999999851672001445666157776568998744765899999985178805787447874212999999999983133784353228764178999999982216871688610466666531378988870586388615677777656637899988439 : Jnet Rel

C) Jpred 4 results for the C. dikerogammari SRα protein

: 1---------11--------21--------31--------41--------51--------61--------71--------81--------91--------101-------111-------121-------131-------141-------151-------161-------171-------181-------191-------201-------211-------221-------231-------241-------251-------261-------271-------281-------291-------301-------311-------321-------331-------341-------351-------361-------371-------381-------391-------401-------411-------421-------431-------441-------451-------461----- :
OrigSeq : MEDIYRAEIKLSSKELQNHEFIEERGVKPKYFDNLLQKITAQKISGFIKTNILKIQNDIISYKIMDSMLYLVVSNRPVELETTKKIETNKIKFDPKPVKIKPKENLKNTTFETFFSIFDPLKNTILETIYIIFKPLKKVFAIILLLINIKIYYFKIKSFYLQFFRSKLTRENAIKILLNKNFDLNVIEKLLPQKKFVTKIEMEENLSNFLKTTNLSKDLLENITKYNQNMDSPYVISLIGTNGVGKSTTISKLLYYLTVKNKFNVTIIAGDTFRSGAIEQLQGYVNNFIQKASKENGKIRFYSRGYVKDEVGMINYAINSFKREFQVMKNGNLSNISTDQFSYSNFDKNTTNNIIIIDTSGRQPTNESLMNSLLKLHRVCLINQSYIVSEIITGQKNNILKFISILKQVNIDLEVIFTKLDCTHSEIGMAFNILYDSDIPIAFVCYGEKNTDMSVFNGKYILDALELC : OrigSeq

Jnet : ---HHHHHHHHHHHHHHH-HH--------HHHHHHHHHHHHHH---------EE---------------EE---------------------------------------------HHHHH--------HHHHHHHHHHHHHHHHHHHHHH-HHHHHHHHHH------HHHHHHHHHHH----HHHHHHHHHHHHHHHHH--HHHHHHHHHHHHHHHHH--------------EEEEEEE-------HHHHHHHHHHHHH-----EEE--------HHHHHHHHHHH----EEE----EEEEE-------HHHHHHHHH-----EEEEE------HHHHHHHHHHHHHH---EEEEEE-------HHHHHHHHHHHHHHH----EEEEE------HHHHHHHHHHHHH-----EEEEEE---------EEEHHHHH----EEEEE------------HHHHHHHH--- : Jnet
jhmm : ---HHHHHHHH---------------------HHHHHHHHH-HH--------EE--------------------------------------------------------------HHHHH--------HHHHHHHHHHHHHHHHH-H----HHHHHHHH-------HHHHHHHHHHHH----HHHHHHHHHHHHHHHH-----HHHHHHHHHHHHHHH--------------EEEEEEE------HHHHHHHHHHHHHH----EEEEE-----HHHHHHHHHHHHH----EEE-----EEEE------HHHHHHHHHHH----EEEEE------HHHHHHHHHHHHHH---EEEEEE--------HHHHHHHHHHHHH-----EEEEE-------HHHHHHHHHHH------EEEEEE---------HHHHHHHH----EEEEE------------HHHHHHHH--- : jhmm
jpssm : ----HHHHHHHHHHHHHHHHHHHH-----HHHHHHHHHHHHHH-------------------------EEEE-----------------------------------------HH-HHHHH----------HHHHHHHHHHHHHHHHHHHH-HHHHHHHHHHHH----HHHHHHHHHHHH---HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH--------------EEEEEEE---------HHHHHHHHHH-----------------HHHHHHHHHHH-----------EEEEE-------EEEEEH---------EEEE------HHHHHHHHHHHHHH----EEEE------HHHHHHHHHHHHHHHHHHH---EEH-------HHHHHHHHHHHHHH-----EEEEE---------EEEEEEEE----EEEEE------------HHHHHHHHH-- : jpssm

Lupas 14 : ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ : Lupas 14
Lupas 21 : ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ : Lupas 21
Lupas 28 : ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ : Lupas 28

Jnet_25 : ---BB-------------------------BB--BB--B----B---B------B----B---------B--B------------B------------------------------BB--B---B------B---B--BB--B--BB-B-B-B--B--BB--B-----BB--BB-BBB---B---BB--BB--B-----------B--BB-B-BBB-BBB--B--B------BBBBBBBBB-BB---BBBBBBBBBBB------BBBBBBBBBBBBBB-BB--BB--B-B-B------B-BB-B-----BB-BB--BB------B-BB-------BB-BBB-BB-BB----B-BBBBBBBBBB-----BB-BB--BB-BB---BBBBBBBBBBB----B--BB-BB--BB-BBBBBBBBBBBB--BBBBBBBBBB-B-BBBBBBBBBB-B-BB--B-B--BB-BBB-- : Jnet_25
Jnet_5 : ---------------------------------------------------------------------------------------------------------------------------------------B-------------------B--B-------------B---B--------BB--B--------------------------------------------BBBBB--------B-BB-BB--B-------BBBBBBB-----B---B--BB--B---B--------B-----------BB------------BB--------------B----------BBBBBBB------------B------------BBBB-BB----------B--B--------BBBB--------BBBBBBB-------B-BBB-------B-------BB--B--- : Jnet_5
Jnet_0 : ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------B---B---------------------------------------------------------BBB-B-------------BB------------B--B----------B--------------------------------B--B-------------------------------------BBB---------------------------------------------------------BBBB-----------B--B----------B----------------BB------ : Jnet_0
Jnet Rel : 997216799994211110000013688740139999999871016777776501467777667777631001367766566667777777777776420035677777776533302133123577765243343899999999994923016899999930145880079999999870334689999999848999812102999999999999985157777777777744888885378888013578999987525787112117778732257899988750443220777418875378887021235043128877257744787750255899999987448826874078774212999999999999821457201412456650669999998752246762688843677787751100121147855887156777776566378999987289 : Jnet Rel

Figure S13. Secondary structure of eumicrosporean SRα protein sequences. Results of the secondary structure prediction by the program JPred 4 are shown for SRα proteins from all 
Eumicrosporea except for S. lophii and C. dikerogammari (A) and for S. lophii (B) and C. dikerogammari (C). The legend is provided at the bottom part of the figure.

Legend
Secondary structure code:
alpha helix ('H')
beta sheet ('E') 
not H or E ('-') 
 
Colour code for alignment:
Blue                   - Complete identity at a position
Shades of red    - The more red a position is, the higher the level of
                           conservation of chemical properties of the amino acids
Jnet                    - Final secondary structure prediction for query
jalign                  - Jnet alignment prediction
jhmm                  - Jnet hmm profile prediction
jpssm                 - Jnet PSIBLAST pssm profile prediction

Lupas                 - Lupas Coil prediction (window size of 14, 21 and 28)

Note on coiled coil predictions  - = less than 50% probability
                                                 c = between 50% and 90% probability
                                                 C = greater than 90% probability

Jnet_25 - Jnet prediction of burial, less than 25% solvent accesibility
Jnet_5 - Jnet prediction of burial, less than 5% exposure
Jnet_0 - Jnet prediction of burial, 0% exposure
Jnet Rel - Jnet reliability of prediction accuracy, ranges from 0 to 9, bigger is better.

  



Allomyces macrogynus Ras KNE70847.1

Catenaria anguillulae Ras ORZ38384.1*

Gonapodya prolifera Ras KXS08925.1

Batrachochytrium dendrobatidis Ras XP_006680629.1*

Spizellomyces punctatus Ras XP_016606981.1

Rozella multimorpha Ras3

Rozella allomycis Ras3

Rozella sp. PSC023 Ras3

Fonticula alba Ras XP_009495444.1

Rozella sp. PSC023 Ras4

Fonticula alba Ras XP_009493518.1

Phycomyces blakesleeanus Ral XP_018290883.1

Phycomyces blakesleeanus Ral XP_018287289.1

Phycomyces blakesleeanus Ral XP_018291602.1

Rozella sp. PSC023 Ral

Rozella allomycis Ral

Rozella multimorpha Ral

Spizellomyces punctatus Ral XP_016610366.1

Gonapodya prolifera Ral KXS18230.1
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Figure S14. Phylogenetic analysis of the Ras family GTPases from the RM clade. The tree shown is 
a result of a ML analysis of reference Ras family sequences from ten outgroup Holomycota species (see 
Table S9B, sequences with corrected protein models or with protein model created de novo are denoted 
by * and **, respectively), R. allomycis, R. multimorpha, Rozella sp. PSC023, P. saccamoebae, M. 
daphniae, M. incurvata, and Amphiamblys WSBS2006 sp. The tree was inferred using IQ-tree with 
LG+I+G4 model with the ultrafast bootstrap (UFB) algorithm and the SH-aLRT test (both 10 000 
replicates, only support values ≥ 80 for SH-aLRT and ≥ 95 for UFBoot are shown).
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Figure S15. Phylogenetic analysis of Gα protein sequences from rozellids, SB-Microsporidia, and 
metchnikovellids. The tree shown is a result of a ML analysis of reference Gα protein sequences from 
eleven Holomycota species (see Table S9C, sequences with corrected protein models or with protein 
model created de novo are denoted by * and **, respectively), R. allomycis, R. multimorpha, Rozella sp. 
PSC023, P. saccamoebae, M. daphniae, M. incurvata, and Amphiamblys sp. WSBS2006  The tree was 
inferred using IQ-tree with Q.yeast+F+I+G4 model with the ultrafast bootstrap (UFB) algorithm and the 
SH-aLRT test (both 10 000 replicates, only support values ≥ 80 for SH-aLRT and ≥ 95 for UFBoot are 
shown). The fungi-specific subgroup Gna-2 is delineated within the Gpa1 group (see Methods for 
detailed information).
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Figure S16. Phylogenetic analysis of Arf family sequences from rozellids, SB-Microsporidia, 
and metchnikovellids. The tree shown is a result of a ML analysis of a set of Holomycota Arf family 
sequences from Vargová et al. [46] and Arf family sequences from R. allomycis, R. multimorpha, 
Rozella sp. PSC023, P. saccamoebae, M. daphniae, M. incurvata, and Amphiamblys sp. WSBS2006 
The tree was inferred using IQ-tree with LG+I+G4 model with the ultrafast bootstrap (UFB) algorithm 
and the SH-aLRT test (both 10 000 replicates, only support values ≥ 80 for SH-aLRT and ≥ 95 for 
UFBoot are shown).


