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Supplementary Figure S1. Peptides of 26 kDa band of Styela rustica.

Alignment of tryptic peptides from 26 kDa protein band with in silico translated Tuphoxin

transcript of S. rustica (Sru_Tuph). Tryptic peptides are merged in longer sequences. Predicted

conserved domain of tyrosinase (TYR) is marked by orange rectangle.



Domains e

Sca_Tuph KDSSTFGFHNAGGTHEFPFQCMGSSGEDKGCCYHGARLNFVMWHRAELLNFEEGLSRHLR
peptides ———mmmm o AELLNFEEGLTR

Domains [ R —

Sca_ Tuph DKTLGLPYWDWLTYPNPPPLVWSKKLYNKANPFTSGLVRYDTKPHTLTQRSPTVDPFMVK
peptides =crres—rrrmmsmormrmmrsr s T e s R TR TR R SPTVDPFMVK

Domains [T

Sca Tuph MSKDNYYVARKLMOSHSIHEFSEALENSHNTIHSSICWGAQQKAGKCEFSMGGLTYAAFD
peptlides ————rrrr—mer—srorm e m e e e e s e e T ST e T T T T e

pomains |G

Sca Tuph PVFFFHHTNVDRLESVFONWMTNNNEVAWTROSVLEPQENIFHFNQPFLPFNNRSLTPFK
Peptides ~—rr s e s e e s e s e e e

Supplementary Figure S2. Peptides of 26 kDa band of Styela canopus.

Alignment of tryptic peptides from 26 kDa band with in silico translated Tuphoxin transcript of
Styela canopus (Sca_Tuph). Tryptic peptides are merged in longer sequences, with aa
substitutions compared to translated transcript highlighted in yellow. Predicted conserved

domain of tyrosinase (TYR) is marked by orange rectangle.
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Supplementary Figure S3. Peptides of 48 kDa band of Halocynthia aurantium.
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Alignment of tryptic peptides from 48 kDa band of morula cells with in silico translated

Tuphoxin transcript of H. aurantium (Hau_Tuphl). Tryptic peptides are merged in longer

sequences. Predicted conserved domains are marked by rectangles: green (thrombospondin first

type repeat - TSP1), orange (tyrosinase - TYR) and blue (domain of cupredoxin family — CuOx).

Asterisks (*) indicate the active site amino acids.
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Supplementary Figure S4. Peptides of 35 kDa band of Halocynthia aurantium.
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Alignment of tryptic peptides from 35 kDa band of morula cells with in silico translated

Tuphoxin transcript of H. aurantium (Hau_Tuphl). Tryptic peptides are merged in longer

sequences. Predicted conserved domains are marked by rectangles: green (thrombospondin first

type repeat - TSP1), orange (tyrosinase - TYR) and blue (domain of cupredoxin family — CuOx).
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Supplementary  Figure S5. Alignment of two Tuphoxin transcripts of

Halocynthia aurantium.

Alignment of tryptic peptides from 26 kDa band of morula cells with two in silico translated
Tuphoxin transcripts of H. aurantium (Hau_Tuphl and Hau_Tuph?2). Tryptic peptides are merged
in longer sequences. Predicted conserved domains are marked by rectangles: green

(thrombospondin first type repeat - TSP1), orange (tyrosinase - TYR) and blue (domain of

cupredoxin family — CuOx). Asterisks (*) indicate the active site amino acids.
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Supplementary Figure S6. Peptides of 26 kDa band of Halocynthia aurantium hyalinocytes.
Alignment of tryptic peptides from 26 kDa band of hyalinocytes with in silico translated
Tuphoxin transcript of H. aurantium (Hau_Tuphl). Predicted conserved domain of cupredoxin

family (CuOx) is marked by blue rectangle.
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Sca_Tuph LFSVFQNWMTNNNEVAWTRQSVLEPQENIFHFNQPFLPFNNRSLTPFKKLHALSTIQDLF 655
Hau Tuphl LFSVFQSHMVKKKDMAWTRQGFLEPSENIYHFNEPYQPFRNKTLTPFKKLRVANSIADLL 368
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Hau Tuphl HRMPIGKIVVNAGKEYIYFWGKEAKNVVQVG-RTCYDSCSAMGGKTVNCPYGCALPAGSH 596
Hau_Tuph2 HRMPIGKIVVNAGKEYIYFWGKEAKNVVQVG-RTCYDSCSAMGGKTVNCPYGCALPAGSH 543
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Supplementary Figure S7. Alignment of Tuphoxin sequences belonging to Styela rustica,
S. canopus and Halocynthia aurantium.

Alignment of four translated sequences of Tuphoxins belonging to S. rustica (Sru_Tuph),
S. canopus (Sca_Tuph), and H. aurantium (Hau Tuphl, Hau Tuph?2). Predicted conserved
domains are marked by rectangles: grey (calcium-binding EGF-like — EGF CA), green
(thrombospondin first type repeat - TSP1), orange (tyrosinase - TYR), blue - cupredoxin family

domain (CuOx).



A Adhesion G protein-coupled receptor B3 of Homo sapiens - 060242 (AGRB3 HUMAN)
Expect = 6e-10 Identities = 21/46 (46%)

TSP1 1 WETWSCWNTCKPTCSGGIQTRTRICKHGLVGEGRCKGPATEYKECY 46
Wt WSW C TCS GQR+R C G C+GP E +ECY
AGRB3 403 WQEWSSWSQCSVTCSNGTQQRSRQCTAAAHGGSECRGPWAESRECY 448

B Zinc metalloproteinase nas-36 OS of Caenorhabditis briggsae - Q61EX6 (NAS36 CAEBR)
Expect =3e-06 Identities = 23/53 (43%)

TSP1 1 WAPWTCWTSCKPTCSG-GIQTRVRICKNGLVGEGKCKGRATQYKTCYTGKKCP 52
WA W W+ C TC G GI++RVR C+ KC+GR ++ TC K CP
NAS36 509 WADWGEWSMCSRTCGGCGIRSRVRSCRS----- KKCEGRRQEFGTCNL-KACP 555

Supplementary Figure S8. Results of similarity search for TSP1 domain.
Alignment of Tuphoxins sequences of TSP1 belonging to S. rustica (Sru_Tuph) (A) and

S. canopus (Sca_Tuph) (B) with best hit sequences in UniProtKB/Swiss-Prot database.



Supplementary Table S1. Sequences of Tuphoxin homologues used for phylogeny construction.

Colour codes

Ascidiacea Annelida _ Fungi Cyanobacteria
Database ID DB Name Species
Contig_28777 a) de novo Sru_Tuphoxin Styela rustica
Contig_67444 a) de novo Styela rustica
Contig_7091 de novo S.rustica.1 Styela rustica
Contig_7704 de novo S.rustica.2 Styela rustica
Contig_15578 de novo S.rustica.3 Styela rustica
SC_m.117002.p1 GitHub Sca_Tuphoxin Styela canopus
SC_m.152480.p1 GitHub S.canopus.1 Styela canopus
SC_m.16402.p1 GitHub S.canopus.2 Styela canopus
SC_m.86302.p1 GitHub S.canopus.3 Styela canopus
SC_m.42250.p1 GitHub S.canopus.4 Styela canopus
SC_m.26137.p1 GitHub S.canopus.5 Styela canopus
AA49_m.7122.p1 GitHub S.clava.l Styela clava
AA49 m.7119.p1 GitHub S.clava.2 Styela clava
AA49 m.30831.p1 GitHub S.clava.3 Styela clava
AA49 _m.87151.p1 GitHub S.clava.4 Styela clava
AA49 m.2942.p1 GitHub S.clava.5 Styela clava
AA49_m.30764.p1 GitHub S.clava.b Styela clava
AA49 m.72475.p1 GitHub S.clava.7 Styela clava
AA49_m.3326.p1 GitHub S.clava.8 Styela clava
Haaura.CG.MTP2014.51292.g08050.02.p Aniseed Hau_Tuphoxinl Halocynthia aurantium
Haaura.CG.MTP2014.51209.g07864.01.p Aniseed H.aurantium.1 Halocynthia aurantium
Phfumi.CG.MTP2014.55765.g07096.01.p b) Aniseed Ph.mammillata.1 Phallusia mammillata
Phfumi.CG.MTP2014.55765.g07097.01.p b) Aniseed Ph.mammillata.2 Phallusia mammillata
CAB3267405.1 GenBank Ph.mammillata.3 Phallusia mammillata
Moocul.CG.ELv1_2.5110138.g11514.01.p Aniseed M.oculata.1 Molgula oculata
Moocul.CG.ELv1l_2.561057.g03850.01.p Aniseed M.oculata.2 Molgula oculata
Moocci.CG.ELvl_2.5255256.05916.01.p Aniseed M.occidentalis.1 Molgula occidentalis
Moocci.CG.ELvl_2.5565922.g22193.01.p Aniseed M.occidentalis.2 Molgula occidentalis
Moocci.CG.ELvl_2.5454880.g14754.01.p Aniseed M.occidentalis.3 Molgula occidentalis
Moocci.CG.ELvl 2.5568724.g22364.01.p Aniseed M.occidentalis.4 Molgula occidentalis
CJ410700.1 GenBank M.tectiformis Molgula tectiformis
XP_026691523.1 GenBank C.intestinalis.2 Ciona intestinalis
XP_002122867.2 GenBank C.intestinalis.1 Ciona intestinalis
XP_018672468.2 GenBank C.intestinalis.3 Ciona intestinalis
XP_018671739.2 GenBank C.intestinalis.4 Ciona intestinalis
XP_002119675.4 GenBank C.intestinalis.5 Ciona intestinalis
XP_002128425.2 GenBank C.intestinalis.6 Ciona intestinalis
Boleac.CG.SB_v3.5604.g12287.01.p Aniseed B.leachii.1 Botrylloides leachii
Boleac.CG.SB_v3.5604.g12288.01.p Aniseed B.leachii.2 Botrylloides leachii
Boleac.CG.SB_v3.5227.g05332.01.p Aniseed B.leachii.3 Botrylloides leachii
Boleac.CG.SB_v3.5227.g05333.01.p Aniseed B.leachii.4 Botrylloides leachii
Boleac.CG.5B_v3.5227.g05334.01.p Aniseed B.leachii.5 Botrylloides leachii
Boleac.CG.5B_v3.5227.¢05338.01.p Aniseed B.leachii.6 Botrylloides leachii
Boleac.CG.SB_v3.5195.g04406.01.p Aniseed B.leachii.7 Botrylloides leachii
Boleac.CG.SB_v3.5281.g06648.01.p Aniseed B.leachii.8 Botrylloides leachii
1G332329.1 GenBank B.schlosseri.1 Botryllus schlosseri
JG338731.1 GenBank B.schlosseri.2 Botryllus schlosseri
AWK28007.2 GenBank P.prolifica.1 Phyllochaetopterus prolifica
AWK28006.2 GenBank P.prolifica.2 Phyﬂadruempterus pm!ﬁca




AWK28003.1 GenBank M. taylori

EY523895.1 GenBank C. teleta
CAQ64614.1 GenBank T. chilensis
CAQ64609.1 GenBank N. mirandus
CAQ64607.1 GenBank N. conica
CAQ64615.1 GenBank A.fascicularis
CAQ64608.1 GenBank N.fluxa
CAQ64600.1 GenBank C.magnificus
CAQ64603.1 GenBank L.radians
CAQ30429.1 GenBank C.bouveti
CAQ30427.1 GenBank N.lineata
CAQ64612.1 GenBank S.brandtii
AY086686.1 GenBank H.pomatia.1l
AY086688.1 GenBank H.pomatia.2
AEO51768.1 GenBank H.lucorum
AY086691.1 GenBank L.stagnalis
CEK95569.1 GenBank A.vulgaris.1
CEK81230.1 GenBank A.vulgaris.2
CEK79687.1 GenBank A.vulgaris.3
CEK74026.1 GenBank A.vulgaris.4
CEK95583.1 GenBank A.vulgaris.5
CEK74025.1 GenBank A.vulgaris.6
AY086690.1 GenBank A.vulgaris.7
AY086689.1 GenBank A.vulgaris.8
DW255933.1 GenBank E.scolopes.1
DW256698.1 GenBank E.scolopes.2
DAC71535.1 GenBank A.californica.1
CAD88977.1 GenBank A.californica.2
XP_035826072.1 GenBank A.californica.3
AY086685.1 GenBank C.aspersum
PVD31865.1 GenBank P.canaliculata.1
PVD32161.1 GenBank P.canaliculata.2
PVD32038.1 GenBank P.canaliculata.3
CAH10287.1 GenBank N.nucleus.1
CAH10286.1 GenBank N.nucleus.2
CAG28308.1 GenBank M.crenulata.1
4BED_B GenBank M.crenulata.2
CAC82192.1 GenBank H.tuberculata
ANE23704.1 GenBank H.rubra.1
CX726143.1 GenBank H.discus
GT869640.1 GenBank H.diversicolor
ABD47516.1 GenBank S.officinalis.1
CBW46988.1 GenBank L.cinerea
AGX25261.1 GenBank M.tuberculata
061363.1 GenBank E.dofleini.1
AAA29391.1 GenBank E.dofleini.2
4YD9_A GenBank T.pacificus.1
4YD9_B GenBank T.pacificus.2
ADT91166.1 GenBank S.spirula

AGV74427.1 GenBank S.maindroni




CAF03590.1 GenBank N.pompilius
XP_014789836.1 GenBank O.bimaculoides.1
XP_014779647.1 GenBank O.bimaculoides.2
XP_029636914.2 GenBank O.sinensis
HX972596.1 GenBank P.acuta
ES748875.1 GenBank B.glabrata
JK740481.1 GenBank M.acridum
FP450128.1 GenBank T.melanosporum
FG247591.1 GenBank C.zeae-maydis
C0033831.1 GenBank C.posadasii
EX805973.1 GenBank L.bicolor
WP_088241413.1 GenBank C.rhizosoleniae Calothrix rhizosoleniae
Footnotes:

a) - overlaping sequences, merged to give Tuphoxin transcript of Styela rustica

b) - overlaping sequences, merged under the name of Ph.mammillata.1.2
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Supplementary Figure S9. Phylogenetic analysis of tyrosinase domains of Tuphoxin
homologues. Phylogenetic tree based on Bayesian Inference (BI) rooted by bacterial sequence.
Statistical support (posterior probabilities) are indicated at the nodes. Only posterior probabilities
>0.5 are shown. Accession numbers of the proteins used in this tree can be found in

Supplementary Table S1.



Supplementary Table S2 Arthropod-like phenol oxidases of ascidians used for phylogeny construction.

Database ID

Sequence name

Species

Protein name

Citation

XP_018671030.1
NP_001029009.2
CAD68058.1

AJ547814

ALMO04212.1

C.intestinalis.7
C.intestinalis.8
C.intestinalis.9

C.intestinalis.10
B.schlosseri.3

Ciona intestinalis
Ciona intestinalis
Ciona intestinalis

Ciona intestinalis

Botryllus schlosseri

tyrl
tyr3
tyrd

HLP

Aguilera et al., 2013
Aguilera et al., 2013
Aguilera et al., 2013

Immesberger, Burmester, 2004
Ballarin et al., 2012
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Supplementary Figure S10. Phylogenetic analysis of tyrosinase domains of Tuphoxin
homologues and tyrosinase domains arthropod-like PO of ascidians. Phylogenetic tree based
on Bayesian Inference (BI) rooted by bacterial sequence. Posterior probabilities >0.5 are shown
in nodes. Hc — haemocyanin, PO — phenol oxidase, Tyr — tyrosinase. Accession numbers of the

sequences used in this tree can be found in Supplementary Table S1 and S2.



Supplementary Table S3. Number of unique alleles of
Tuphoxin homologues present in Tunicata. Eleven ascidian
species discussed in the present study are listed with number of

alleles in each of two clades of Tunicata homologues. Clades
are supported by maximum likelihood (ML) inference of
phylogenetic relations.

number of unique allels

species cladel cladel ll

Styela rustica 2 2

Styela canopus

Styela clava

Halocynthia aurantium

Phallusia mammillata

Molgula oculata

Molgula occidentalis

Molgula tectiformis

Ciona intestinalis

Botryllus schlosseri

n|nv|olrRr|lw]lr|lolRr|lu|lwv
wlo|lo|lo|r|rR|FR]|R|wW]|EF

Botrylloides leachii
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Hau_Tuph1 N-QIGITC “WDSIC -SANGCEMTENCE - - -~ - - - - — - MG C ANP A GISEEE \ - - BN C NS CEENGE
Scancpus.2 NEISQNMIESENEEESC -DHMITHANPEECSE----ASG-GSA CHINENGCINENNND N DPHEEC N FGEEE
B.liachii.7 NEECHE-ANEEEENDC -STAGANETCT - - ----- - - - GSCHEEPT -G_NI'I‘IC-_S-
Sca_Tuph NEEONMASEHE EETC - NTHC AR _CF - ----- - - - WA C-P - -HTHECERG

S.clava.8 Dl C WP NES'SES C - NT.GA-NC E i -G_— —ITIC-@-EI
S.clava.5 NET O MESING D G N SEHEP T CIRG O NS
B.liachii.5 OEEOMPSSDDEES C - NTEI&‘IA-C t’;s‘v— - —--DA- ~-GEAC-E’ GHEENN D 2 QHSHEC E A GRS
B.liachii.3 NERONMRSHENDEENC - NSESEEITHC CSE N N NENEGE A CEEP S CENENEN D 'S DM NEC N O CIEEen
S.clava.4 NEECOEETS A EEES C - NANSGCHENS CSH - - - -SGNTEGEA CHEPSCHENENN DS NPSHCHE NG
S.canopus4 NENIOMISSHEIS FEEASC - NEEEECETHEERCS ------ HONEG NN C MEPHGCENSNNN DG D E DHEC HNGIHE THEE
S.clava.7 NESiQOMP'THIS EEES C - NEERGCEPMACG - ---- - HQNG NNC ENPHMGCENNENND G D EDHEC NN GIEN TN
S.canopus.3 NEEEQ -TAIAIS-'SC DSI@GIAITCIS;— --=-D Nl N@AAC-P --@;_D @N_C N Nﬁ—
B.liachii.4
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Supplementary Figure S11. Alignment of cupedoxin-like sequences of Tuphoxins and their homologues among Tunicata.

Sca_Tuph — Tuphoxin transcript belonging to S. canopus, Hau_Tuphl — Tuphoxin transcript belonging to H. aurantium.



Supplementary Table S4. Presence or absence of TSP1 domain and/or cupredoxin-like sequence
(CuOx-like) in full length homologues of Tuphoxin belonging to Tunicata.

Database ID

Name

Species

TSP1 CuOx-like

Phfumi.CG.MTP2014.55765.g07096.01.p
CAB3267405.1

Ph.mammillata.1.2
Ph.mammillata.3

Phallusia mammillata
Phallusia mammillata

Moocul.CG.ELvl_2.5110138.g11514.01.p
Moocul.CG.ELv1l_2.561057.g03850.01.p

M.oculata.1
M.oculata.2

Molgula oculata
Molgula oculata

Moocci.CG.ELv1_2.5255256.g05916.01.p
Moocci.CG.ELvl_2.5565922.g22193.01.p
Moocci.CG.ELv1_2.5454880.g14754.01.p
Moocci.CG.ELvl_2.5568724.g22364.01.p

M.occidentalis1
M.occidentalis2
M.occidentalis3
M.occidentalis4

Molgula occidentalis
Molgula occidentalis
Molgula occidentalis
Molgula occidentalis

CJ410700.1.p3

M.tectiformis

Molgula tectiformis

XP_002122867.2
XP_026691523.1
XP_018672468.2
XP_018671739.2
XP_002119675.4
XP_002128425.2

C.intestinalis.1
C.intestinalis.2
C.intestinalis.3
C.intestinalis.4
C.intestinalis.5
C.intestinalis.6

Ciona intestinalis
Ciona intestinalis
Ciona intestinalis
Ciona intestinalis
Ciona intestinalis
Ciona intestinalis

Boleac.CG.SB_v3.5604.g12287.01.p B.liachii.1 Botrylloides leachii
Boleac.CG.SB_v3.5604.g12288.01.p B.liachii.2 Botrylloides leachii
Boleac.CG.SB_v3.5227.g05332.01.p B.liachii.3 Botrylloides leachii
Boleac.CG.SB_v3.5227.g05333.01.p B.liachii.4 Botrylloides leachii
Boleac.CG.SB_v3.5227.g05334.01.p B.liachii.5 Botrylloides leachii
Boleac.CG.SB_v3.5227.g05338.01.p B.liachii.6 Botrylloides leachii
Boleac.CG.SB_v3.5195.g04406.01.p B.liachii.7 Botrylloides leachii
Boleac.CG.SB_v3.5281.g06648.01.p B.liachii.8 Botrylloides leachii
AA49_m.7122.p1 S.clava.l Styela clava
AA49 m.7119.p1 S.clava.2 Styela clava
AA49_m.30831.p1 S.clava.3 Styela clava
AA49 m.87151.p1 S.clava.4 Styela clava
AA49_m.2942.p1 S.clava.5 Styela clava
AA49 m.30764.p1 S.clava.6 Styela clava
AA49_m.72475.p1 S.clava.7 Styela clava
AA49 m.3326.p1 S.clava.8 Styela clava

SC_m.117002.p1
SC_m.152480.p1
SC_m.16402.p1
SC_m.86302.p1
SC_m.42250.p1
SC_m.26137.p1

Sca_Tuphoxin
S.canopus.1
S.canopus.2
S.canopus.3
S.canopus.4
S.canopus.5

Styela canopus
Styela canopus
Styela canopus
Styela canopus
Styela canopus
Styela canopus

Contig_28777+NODE_67444
Contig_7091

Contig_7704

Contig_15578

Sru_Tuphoxin
S.rustica.l
S.rustica.2
S.rustica.3

Styela rustica
Styela rustica
Styela rustica
Styela rustica

Haaura.CG.MTP2014.51292.g08050.02
Haaura.CG.MTP2014.51209.g07864.01

Hau_Tuphoxinl
H.aurantium.1

H.aurantium
H.aurantium

JG332329.1.p1
JG338731.1.p1

B.schlosseri.1
B.schlosseri.2

Botryllus schlosseri
Botryllus schlosseri
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Supplementary Figure S12. Examples of the original electrophoresis and immunoblot of the
blood cells from the species indicated. I, III - SDS electrophoresis; II, IV - immunoblot.
Hyalinocytes (H), morula cells (Mc), blood plasma (PI), bottom fraction of degranulated cells
(B) and marker proteins ladder (M) At III the lines visible cut out for MALDI. At IV arrow at
the bottom indicate the decreasing loading of hyalinocyte fraction; arrowhead indicate the false
positive signal belongs to the debris. The polished image aligned according to the markers is
shown at Figure 2 in the text.



>Sru_Tuph cloned cDNA
CGTATCGCGATGCATCTAGATTGCACTGCGAGGTTGTCATACCTGTATCCCAGCAATTCCCTGTAGTAAAACATATTCTGGATGCTGGCGAGTTCCTGAAGCTTTTTGAATGGAGTGAGAG
TCTTGTTTCTGAACGGCAGGTATGGTTCATTGAAATGGAAGATGTTTTCTTGAGGTTCAAGCACAGACTGTCTGGTCCAAGCTTCTTCGCCATGAGCTGACATCCAGTTTTGGAAAACGGA
GAAAAGTCTGTCGACGTTTGCATGATGAAAAAAGAAGACTGGATCGAATCCCGCATATGTGAGACTACCCATTGAGTAGGTACATTTGCCAGCGGCTGATTCCTTTCCCCAGCAAATAGCA
GCACGAATGGTGTTGTGAGAGTTCTCAAGAGCCTCGGAAAACTCATGGATGGTGTGTGACTGCATCAACTTTTGTGCAACATAGTAGTTGTCCTTCGACACTTTGACCATGAAAGGATAGA
CCGTGGGGGAACGTTGTGTCAGGGTATGCGGGGTAGTGTCGTATCGAATAGTCATGGACGTAAACGGATTTTCCTTGCCGTATAGTTTCTTGCTCCAAACCAATGCAGGCGGCTCAGGATA
TTTAAGCCAGTCCCAGTAAGGCAATCCTAGAGTTTTATCTTTGAGATGCCTTGTAAGTCCTTCTTCAAAGTTCAATAATTCAGCTCTGTGCCACATTGCAAAGTTGAGTCTTGCACCATGG
TAGCAACATCCTGCCATATTTCCATCTGGTCCCATGCACTGATAAGGAAAGACGTGAGTCCCAGCCGCATTGTGGAATCCAAAATTGCTAGTATCCTTTTTGTATTTCCTCATCGCTTGAA
TAAGATCTTTCTTCTGTACTCGGTTCAGTGAATGAGCCTCTCTCCTGACACGCAATTTGCATTTTCTCCCGGTGTAGCATTCCTTGTATTCAGTTGCTGGTCCTTTACACCTGCCTTCTCC
CACAAGGCCATGTTTGCAAATACGAGTCCGGGTCTGAATTCCACCTGAACAGGTTGGTTTGCATGTGTTCCAACAGCTCCATGTTTCCCATTTAGCTTCGGTATCAAAGACGTTCTTTACC
GTCCACTTTAGGCCAACGCAGACATAATTGATGATGATGTCAGTTTTGCCATCAACATCTACATCAAACCTTTGCACTCTCTTTGCTCCTCCGGTCTTGCAGGTTTTATACATGAGTGTAT
GAAAA

Supplementary data 1. A sequence of S.rustica tuphoxin cloned fragment.



M.occidentalis.
B.leachii.7
B.schlosseri.?2
Hau

Sca

S.clava.8
.acridum
.melanosporum
.zZzeae-maydis
.posadasii
.rhizosoleniae

5 [@ @ @ [FH =
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BLOCKs

cons

M.occidentalis.
B.leachii.7
B.schlosseri.?2
Hau

Sca

S.clava.8
.acridum
.melanosporum
.zZzeae-maydis
.posadasii
.rhizosoleniae

5 [@ @ @ [FH =

.bicolor
BLOCKs

cons

—-—-MNDTGTHEWPYQCRS————— STGINGACCYHGAKLNFLSWHRVEIKNFEMGLTRYL-—--—-—-—-——————————— KDKTLGMPY

GEFWAAGGTHVEFPNQCVD----HVSGNPGPCCYHGARLNFAIWHRAELLNIEEGITRYM---—-—-——--—-———————— KDKTLGLPY
GFWAAAGTHVEFPNQCID----HATGNPGPCCYHGARLNFAIWHRAELLNIEEGLIRHL----—-—-—---—————-——-— KSKTLGLPY
GYHQAAGTHFWPNECVK—-——-- PNGVSGACCYHGAKVNEFVMWHRAELLYYEQGLTRHL---—-—-=—-—————————— KDKKLGAPY
GFHNAGGTHEFPFQCMG———--- SSGEDKGCCYHGARLNFVMWHRAELLNFEEGLSRHL---—-—-=—-—————————— RDKTLGLPY
GFHNAGGTHEFPFQCMG——-—--- SDGKDKGCCFHGAKLNFAMWHRAELLNFEEGLTRHL-----—-—-—=—-=-——————— KDKTLGLPY

GYFQISGIHGLPFIEWNRGGARNNDGWGGYCPHGEAL-FLPWHRPFVLLFEQLLVEHAVGIASQYPARYRGQYMAAANNLRSPY
GYYQVAGVHGTPYIPWMEKA-DADDRAGDYCTHGTAL-FLTWHRPYLLLFEQRIVEEALTIARNESDKYRAEYEEAALNIRIPY

~VQKCADCQGA-—-——-—=———=—=——-— DGYCTHDSVH-FPAWHRPYMALFEQELMRVAFDIASSFSGAFGDRLKAAAQKLRAPY
SYYDVSSIHGYPFEAWDG---VEGIGGGGYCAHASTI-FPTWHRPYLALFEEMIWNHAQVIARGYRDSLRSTYVEAARTLRIPY
GYEQIAGLHGFPDW--—-——--—-—-——-— ECPHGGLK-FLPWHRAYLLRFEQALQRYV-—-——-—-—-————————— PDVTLPY
SFFQVGGIHGLPYIPWDGVTEIPNPTWGGYCTHGSVL-FPTWHRPYVSAFEQI LWTRAQEVAATY TVD-QAAWKAAATTLRQPY
SFFQVGGIHGLPYIPWD--—-——-—-—-— YCTHGF---FPTWHRPYVSAFEQI - —————————————————————— ATTLRQPY

* % * * k% . * . * %
WNWLE-Y----SS—--PPPLLW-SKTL—--—-—-——-—-————- YGATNPFAEPMEVRLDE-————--—-—————————— SNIRK
WNWLK-E----NK--—-APDFVW-SKTL—-——-—-——-—-————- NGKPNPLAH-ITTRHDL-—-——-——-—-——-————— TPPQP
WNWLK-D----NK--—-APDFVW-SKTY—=——-———————————— NGKPNPFAN-VITIRYDL-—-—=—=——=—=—————— TPHQA
WDWLV-Y----PN---PPQLVW-AKTI—-——-—-—————————- GGKPNPFAG-SKIRYDL-——-—=-—=-—-—-——-—- PVVIS
WDWLT-Y----PN---PPPLVW-SKKL—-——-—-——-—-————- YNKANPFTS-GLVRYDT-—-—--—-—-—=-———-— KPHTL
WDWLT-Y----PN--—-PPPLVW-SKKL—-——-—=————-————- FKKDNPFTS-MTIRYDV—-—————-——————————— TPNIV
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Supplementary data 2. Alingment of Tunicate and fungal phenol oxidase proteins. BLOCKS indicate the most conservative regions. Color
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