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------------- 0] D |0 T
--------- TLNCEFP----------SQHHEQ-------PNPISQPEFNSLSREPP-------HRKRKGYQEPEQH
------------- EfH----------DELHIG-------VHQRGQEQRLQ----PP-------A---APTRNPQHH
AAENARGPAGLQLREGIP------- GEKLAAQTA----TQQTQGQPQRTYL--QLPAHLIACDAAAGTIGQQPLSQ

1,370 1,380 1,390 1,400 1,410 1,420 1,430 1,440
LPEPEPPPPPPPEPHRHLASTGGGVAALAAQTLHDVAA----QRQQDPPA---—————— EGLASSEGRISPTQQLH
LHEFLEPP----- BHROQRPTGGVTAASTVAGGSAP————————— RQPQRTAEILRLEDPGESSVSRSAHTSPNQQQQ
PLELEPP----LEHRRRFSASAAAAAAAAAAAASNASAHHQQQQQQQRPADILRLEETSET------ HQHQQHQOQE
-EBSEE------ EBETGLLPAAGGDTTGGGGR--MPLAR----QEPRHSPS-—-—-——-—-—————————— YGLRPGLVLQ
-POLEISP--PCGEOGGLI-——————— e — —— L---HPTTNRTVDVL-———-— EBPYTLHLTRVVP-—-—-—-
-REILEQH--PVSEEVGSENASGGD-——-=————— EARR----- REAQGPR--L-—-=---- BA----me e
ARBLERL--SLIF----LRALAGNIPGGG--—-—- PLAA--———- AQPRPPVCAF——--——-— BEGFGVRPEPVSP--—-—-
1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520
1 1 1 1 1 1 1 1
GD--ETAAAAAAAEEAAV---SYTYTRKRAS——-——-— SL--TDMPYYRPDRRILI----@L-ELDTAAAAPHSAENV
ENEGEAAAAAIAAAERAF---LYPYFRHPQTSGSTH-PV--SDVPYYRTGREVA--------- IAAPPPSRQQ--
HEEEDDDPEAAARAAEQAF---LYPYARQPAASASPM-PV--SDVPYYRPGHRVA--------- IAAPLPAGQRRA
GL--BAAAGPASARDEPDRPHFYPYA-———————— MSGP--PGRPYYQVARERPTGGPFHL-PRGGGGGAGGGGGGG
--—-BYALALHTLPGSAL----—-—-——- PPAPAPSSH-SF---——————— AARISVGG--lYHDAGGGDGGGGGNTGG
--—--BAELVMLPMPRRPH---LYEIADPLQGKPYTHRSM--SHLPLYRAGPRIIR----§----- RTGGAPGELASQ
----EPTAGAAARAVSYLDASHPRDAA-RLGGQPYGHRPLQASERVPPAAIARVQ----I----— TGAGAPCGEAAQ
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-GASGSGA----DVIPAAAMG--—-————— BT LT ALQP - — e e e e e e e
GGGSGSGA----AAT-AATAG-—-——----— BPLTLAQS === e e e e e
-GRGGGGG----SGAGGGAGGGGGYGELAPGHP--——- GAVGAPPDSASVRQWQQHAFGAAA-——————————— = —
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BIP TVDMMHVAERGE G = = = = = = = = = = = = = = = — - — o -
MAVRMLMHAGR — = = = = — — = = = = — o
BAP TLGVS CVME — = = = — — = = o
B- YVEV=CL=KFDDG|- === === —— o oo e e e SPTSPmmm—m—mmm
MOL--——-————— DG P A - — m —mm ERGLPAG-----—--—--
BB T = — — = = = VILGR-—=-=———————

80 90 100 110 120 130 140 150

AESGSSDSCGGCIGTPHSLSNTSLGLTHAGVVATAAPRPNAAPPGCDLBPSPPHAETSHTVAQAQVHRYGSGMLSA

160 170 180 190 200 210 220
GESKQQOQOQQOHNNLMLRGEELQRNAKRAAAAAATANGAFATSHHGIVEAALQQLOMLAASQDMGCVTGDARDA--GS

—————————————————————————— DAHSALNG - = = = = = = = = o o e e e
----------------- QLLORDG--NSVAAITGASRAPSNVQGTALRGVQQ----—-—-————--VPGPGRGALLGT
-------------------------- KRTAASVG=mm——————mm——m—mmm e ——— — _VLLTH
-------------------------------- PGDS — — — mmm e
230 240 250 260 270 280 290 300
DDGGGG----GNGARAG--AATATGSQLQSGAAPAARPR-—————————— IGRGGSYNSSPGGQLPATAPYDLL--
-------------- AYSKYSSDMSHRYVHVPEDCSSFESSTTTFVLTILRTSQARITKVPARETALHRMFDSAPRS
ASGGGGGYCCGDGLSVGLDAANRGGVYLHGGASPPHAPSYDCKASASIAIAGNGLAHGSAGNIKAATAAAVDAA-—
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DALRPGSERDQP---ADPGRVDSARLTVNSKPSQLASEPTVVKVEEAV---ECVYDPQQQSSNPLPTGVRLSLPPS
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HLLOQQQHLQQQQOLLOLOEIAAARHQYGEVA-—————o———— DPGSIPGVVKLENGGAAGGGGAVTPELPQSAAA
—————— QHHQHQ------QQHLPQPTLPVCPQLCPVGQAHQPPRPPVVSGVVPPRQETRRARR-RATPEDHRPAVL
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1,150 1,160 1,170 1,180 1,190 1,200 1,210

POPPGRIYRGPQSQOYPSGGGGEGGGEALGRKF —— = ——————— EMEAGEGDGEVPVRAGATEADEAPGGEGGGSGGGGEN

POQPQHEIQORKVAP QAMA — = — — = = — = o o VYRRA-——————— DG
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1
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KDVAAAMVAAA-=-=—==—— INARAEA---AAARAPQP-PPQHQQLSLGGPSAAAAARRRA-— - —mmmm e e o
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—————————————————————————————————— ERERERERERERDRERERERERERERERERELTALAAAGA--
1,680 1,690 1,700 1,710 EQ motif 1,730 1,740

1 1 1
DLPPHLMHALYGRVSEHDGTGDTWAGDGDPGQYGGE Y GjfzE MB]A RIPIE Oile]A H M S [fe)N - EIA Il AEEdesfie) 2 if v DIy

Gommmmm e GDVYA-——mmmmm e ED[EIAD T.0 DMOT. OINe]L. '{eviC ABPINL. I. 1S T OLE QIWE LifaR |
LPPGo-—mm—mm————— TDTGCGTVom—m——m—————— DDEPID T DDIUOT. O[oYe]L. [NV CAMPLL T. 1S T EME Q)30 LR |
» Yy DDSSL-———————————— DD[ePMT D DEOT. z§Ne]r. [V-\V.C AMPLL. 1. TS T OL'E RO L.INOJR |
NPG-mmmmmm o e m e AD(efefo]D TD |s0:VT, OlaboT 199:-NE G ARIPINT. L. S T OJSfF: O[O LIIAAR |

BIE DERERR)S (IS LAL S A L S P RN R VSO SH0 REY
1,750 1,760 1,770 1,780 1,790 1,800 1,810 1,820

IER AR B E 0D OERQQSLLRS SGSNLESAGGGRRGPATRYDVMEQHPAAA - AAAVALDER-----——-—— -

HE A )0 B0 THHEJRGAL - - -TSASAGLGPDGRETVL-GPLGAGD - - -GRERAE-AAQSATDFENNGRNHLYET

L ROLERL QR T (HAT.(0]0 NSI—— TGSQRNSARHESGV--—---- LD---GFMAEE-DALGGRSREAAGGGGCYEA
o MD R0 L MAQP0 PO L. PPPHAARQGRGGDGGGGGV -GS LSREE - — — — — ALFE-GEAAATGGRGGEG---YET
LRI OR T. R[0F:NV A [i0]0 (= GGGA--——-—- TG---GRESAE-AFEAARAGEGLPGGGLTEH

OB NO) S EALASAC Pl — — — - - oo GSMAEELLGLGGGDREGLEGGG-PED




1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900

—————————————— VGRRVGEKRPRTSDVAHGVYLGGEVRDLDDDLYGLH-----DSEGGGALDALRLAEMYAAGP
Gememmm e DSRNSA-—-———————- YECSRESTSD-—————-——————— VYERSNGACGVYGAGGNAPGA
GLGQG-————=——— VDERGGELGRGGMAVESVVEMGGASRQDVGDVRGR---MPMATWKGRGHAGGSGGGGGGAAR
Ammmmm e AQLYGE®---———--———- YEASGESRG--———————————— RLESSVVQEEIELADARALAA
GCAEALRTAARGDVIRGGSGEAVGGGAVVT--REDAAMSGVTNLGSPMGGPLPLASLERP - - —————— GRGLGGSE
RLGMTPPLEATPPLPAMHAAMLSGGDALYLNLMEVAGEGRGPNGGGGGGGSLPPLRMESGSRGATIASGGGRDGGAR

1,910 1,920 1,930 1,940 1,950 1,960 1,970
PAMASCGEGGGGMHAGRSAMTGARMLPL - -~ VRIVHRSQLP - ARGEDAR - — - — — - — — o —— oo

VDIXCGE@L-------- QLPARHEAVY - — - e - FERVGPPLEPSSYNVGTGMGRNAAGLVRFVRAGE
ISRT-DEF----HMAPYHHGDDWVAY — = - - —— e e oo oo AEGVDTDGGVYGDEVAIGGHPYDREDTRDVGGAH
AANAAVEYGRDROMERELPGGAMALV - ———————— S--P-GREE--------—— e
PLAAL-SAHSPDAEMPVAMLPATAAAGRDLRMDLRG--PFGREESVQ----- AAAARGS—=mmmmmmmm e
DMAL-EEPG----fAEALISKLPAAA - - - mm e m - AQEADVS--GVVAALGLG=========—————————

1,980 1,990 2,000 2,010 2,020 2,030 2,040 2,050

1 1 1 1 1 1 1 1

------------------- EMAILSEDNDVYGNGYGGEGLALRGELAERVARMPPSAHAVLRQQOAWQRM-----0S
HGCS----=-=—=———- AGPQEVELMQDDEEAQGFDEG--------— VAVINEGAGPLHHVV--RQPWPRTRGQWPQQ

HAVNFVGHRWVQPPPAPPPAPPLSHRQYGGHSYARSHQPAH--SQHYNRWPGHGEAEEVQ--PMAWPHSGGR--—-—

------------- PKRDPPVPAWV--------GAGSGDGDAL--VGPDARNELLMQLFART---RAAAGAADAHTRRG
------------------------------- GGGSEGGGGA--GGNADFPEAQM---------RQALAELLIRNTRM
2,060 2,070 2,080 2,090 2,100 2,110 2,120

RADAGPPﬁPPQPPGNRSﬁHAAGGGGGGéGGPPSEDPRAAAYYAAQLAéGGPRSRAVVéYGRR@RGDEﬁ—GGGG———

RWPAGPP————o—m—————— GSAGGGGGGV-GPVRGSARAP--PAAHAHHNP--————- YMRHHRE----GAY@- - -
------------------ EDVMTNGGGLVGGRQSGLVQRPHRALPYIKHMP-------FAVREQEVVGFAGDELLA

-------------------------------------------------------------- BRERPA-AAHE- - -

DGLPRGN-——————————— GVSGGSAAPSGERMGAGAAHPGSGAAHWGIYD-—————— DGAARILR----GGRE-- -
EQLGGPG---————————— NSNGGGGGGTGGPLRGAAGGGVLGASRAGVHE - —————— YGGGRTE----cecE- - -
2,130 2,140 2,150 2,155

AASAAATEGYEDDWEHQVERGMYERARHY

----- AERG-ECEWH

GVGRGGERS-EAKWH

----- AVEGGHREVE----------GH|

------------------------- |

-——-GGDRY-ERELFLGGRGGPSGDRE



Protein Similarity

Pan. morum

0.30-
0.154

O__l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_l_

| VARL

0 500 1000 1500
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0.307 VARL
0.154 | | ‘ |
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0 500 1000
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0.307 VARL
R “‘AM
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0 500 1000

Amino Acids



Volvox carteri v2scaf21 __ scaf26

“— — —> > > > > —> <€— Mbp <€ —>
rpt4 105104 91985 91984 risA regA risB risC ido ackB risD

Pleodorina californica

— > > >
91984 risA regA risB

Volvox gigas

—_— —> —> —
riIsA regA risB risC

Eudorina elegans

> > > —>
rIsA regA risB risC

o loss of
Yamagishiella rlsO?

unicocca
> <€ < — > > > > —> > — — —>
ido rpt4 105104 91985 91984 risA regA riIsB risO risC 709900 ackB risD

Volvox ferrisii

> <€ <€ —_ - —> > > > «— —>
ido rpt4 105104 91985 risA regA risB risN risC ackB risD

Platydorina caudata

—> <« < <€ < «— € >
91984 rIsC risO risB regA risA ackB risD

Pandorina morum

> > > > > > €— —>
91984 riIsA regA risB risO risC ackB risD

expansion
Gonium
scaf1 pectorale scaf14
— — < < = = > «—
g9 IDO RPT4 g233 g232 20kb PR46b g230 50kb ACK2 RLS1
gap gap
Chlamydomonas
reinhardtii chr17
> — — — — — — —>

IDO RPT4 g710100 g710050 g710000 g709950 g709900 ACK2 RLS1



N

dN, dS., dN/dS Values

s s e — -5 =& =

rsA regA risB risO risC RLS1/rlsD
VARL Domain



Alignment of Yamagishiella unicocca regA and riIsB

20 40 60

’19£b4 lllllcTlAllllAIEAEEnllnTlnlllchEICGIIEICIAIEElll IATGCIAlnllnGGAGICCAITIGT 75

AcclechE«ecd P\AldA ChmIGICAGIdCld AldcAATIiCEREERAAGCEGGGEAM- - 73

140

I
[9CiGlC] C GleClIGC q [1(d HAETEGECTTEECcTRE 150
-EEEciETcEEARNNEECcliAEETchiiAEEcARET cc TR EER A shEE cEEicEEliciceAlAncEdc e 147

160 180 200 220
. . .

I
--------- NEEEE
Id ACCCATACT.EI
TCTAcclACCTTlAT RAcGECcGTCTTEEAR 363

TYC
prETETEEEGcTCcccGATGCAMGCHEE- - - AARET| lllclclmllllcclAAccccllcll lATTllAlGlllA369

380 400 420 440
|

| | |
EcATAEEG TEACHEeEn- - - - - - -------- WEcEOACGETGGGCEGcHGCcGEcG - nEec TEREEAG CEGETR 423
EcRcARENCcEGGEEEENACAGGAATTGAACAREGEICTARGAACTERCTOTTTTEGEACHEEAARAEERAAGETEGE 444

460 480 500

GGG R C TG OGO CTIR TGO TIGCGGGCCGTA IIEIEEEIIIIEIIIIIII
clEANEREEccG TG [ETERARHGALE

540 560 580

| |
GICTICCAG GGG TC TGO TGO CAGAG QGGG TICG C TGO TIGGACCTIGOACCAGCAGCTTGCGCT IR
ciciricidalcicldaicidaiclTicleTiacriicidriciclddalcalclcleciTiclecidalTidalclTicidTiciclalacricicAlcicAlGicAlGicTTIGICG CTIGIER

620 640 660

225
222

|
291
297

360
|

@ 498
519

648
669

723
726

| | | |
cTccAEAATRECGEEAGC TEEAREAGCCAMCEEEEECAGTTGGGCGAATCGGGGACCTTAGGACTGCCACTAAAG 798
————— GG e TiAlChayCl L eGICIAlGlC A LAl e ClG ClG R e e b e -1/

840 860 880 900

| | | |
GGAGTCATCGGCATGGAEEATCTEEEARGERAARGEHCEEEETH EcEGEGAGRAATTCRAGCERATRCELGEE 873
TREEcEAMCGARGGCARTCGERAARGELCEE 816

———————————————— AlcldazNIec(cclecleciAleciciclicicicicleTicIeA

920 940 960

ElcllnAlllGTCITTTTllnl SEEARAATH lcllAlllllTEICIllllAll lﬁlll G|T|IC/CGYGI TR GIG|GIREEES
[TicpicicialdciciclYdd X ddeic|cla/Gld clcichycledeTic dchiclcldclcclcicleAThyGlAIGGITIgA CleG TicIGIcEYG TICIClGla G TI@IGIGlGREEER!

980 1, 000 1, 020 1, 040

lTllllll llllclnTlllACICTTlGnllcllcTCCCAllllllTGAlTCCIICTli llﬁnlACI € 1023
cleefe(d(ddA €A AR Gldc G cldcEdT{ddA cA TG T[EERNEERAG T TEA TAEAGLEEEnANEA TEAEE 966

1, 060 1, 080 1, 100 1, 120

EECEETTCCTCEEE T FHEHEE ICAICIAIAIC 1098
HeTEEccTGAANEEC IIIEIIIEIIITllllllﬁlllllllll Gl IIIIIIIIIIEIEEIIIIEllllllll 1041

1, 140 1, 160 1, 180 1, 200
AITIG]

lﬁlllﬂﬂlﬂGGTGGGGCAGGCGGC GIGICIGIGIAIAJAIT TGCGGGTCGGCACATAGGG GGGATG 1173
A[T|G] c|l|l||l|l|ﬁl||ﬂﬂlncGTGGGGCAGGCGGC GIG|C|G|G|AIAJA[T]T|T|G|C|GIG/G|T|C|GIG|CAIC]ATIA/GIGIGIAIG|GIGIA TIG I BB

1,220 1,240 1,260

| | |
(e (e[e G LY e [e[e[al.\{ar.\) j {6 e{aee d(e{a) ) GECleeeCA - T THLAGEEG TACLAYe[E@CABANATCCTEAGTCETAAGLUCAT(EET 1247
GAIGIGEYAIGIGIGICIAICIAITIGGICIGIGIGIGIC TRIGRIGIGIGEX SR B A[e(e TIALNG G X FE A GG GEXE G Al X e G [ X q [ Al T el G G [eRmB =l

1,280 1,300 1,320 1,340
| | | |

ITIIATIAITTTEA TIATCAI CICITIAIGIITA!!IIII - - —II!!AIIIGGICTIGI GIAIIAGGITCIAIIAIAI 1319
[WCUEGCCEGEAGCLRIA[Y- - - -[ART[CA[eCle Cla[e G Ci{epiideC CGeETHLEACUGCETECACEUCCTUGTEGHEGLIGE 1262

1, 360 1, 380 1,400 1,420

GiCT]
ciclTldld

|
GARC------ ERGEC AT G TRFCAARRNE THAGE- - - - - - - < - << <= - C cf-----— - - 1355

TGEATCATTGERACHGGRACACAUTTGEMACLTEECACACGGGCACGCTCGTTGTGET T@GTTAGAGGTCTT 1337
1,440 1,460 1,480 1,500
| |
TTACARGATGEEGA] e e g A TIGIA A g ARG 1388
TGUECCGTGRECCTEECC CTGTGGTCCGCTTATCGATCRAUEARACTCCGGATTCAATTGCCAACTGHC 1412

1,520 1,540 1, 560
f i

[T[TT] RAchoEEE 1463
lllllﬁlllnlllll [(eeseR cLilede 1487

1,640

AINGIATIG

IAIGI]A| cER
Ell llllllllnllﬁlllllll lllﬂmlllllcllTlllll lllllcnllll CIlllAlnlnllllTl

1, 660 1, 680 1, 700 1,720

|
nll IICATTTIIICEIIETICEIICII llTlnlnllllnlAAlcccCIIGTIGCAICGAAGTI [WcEEAMCcGA 1613
Id] ERAEGCGEGCTGOEAARAGTH - - -GTCEHTEAGEAETAG 1634

1538

lll 1562

LALRP
motif

VARL
domain



1, 740 1,760 1, 780 1, 800

|
lcccncTcllcchATnl FAEEEc TERARE - - - - - - - - ---- AGRGEEGEE lcTAEllchACCTcl llll
EBAATRACCEEABCTGCRAMTECEEEAARRGEETCGCCTAGCATTGARTREAMEEEAGGHEEECACGACGROEEENE

1,820 1, 840 1,860
|

DGEAALDASLETH @A €T lACClAll _____________________________
[Al\C[de T TdC] |c||lnTcnl|ch|l|GlncTcl| McEcTGECAMCAGCGGCGGTGGCGGCGGCGGCGGCGGTC

1,880 1,900 1,920 1,940
| |

----pnTcoTERAGCH
GTGC lcTIGIEAAIIIIICTAlnlnlllﬁlll llﬁlllnlllllnCIllllAllllnlllllllll

IGIGIACIGIGAICTIAICITIGIGICIGAICAIGICTIAICIGIATIGTICICICCATIGICIGIGIGIGIAGICTIGIGIGIGIG]
dclclgaldricicrigaicicalcialcicrialciclcridTicicddAlTddaiccicldaic GIIIEIIIIIIIIIAIIEI

2, 100

2,120 2,140 2,160

TGCTTGGGGACGACGTTCAAGAGGCTGCGGAGGTEEAARECHTEE T THGEEGTTTCGCCAAACAGATCGGGCCC

————————————————————————————————— CEEERcEEAlcEdccEcEE- - - - - - - - - - -

2,180 2,200 2, 220 2,240

AGGGCGCAAGCACGGTTGCTRCRARAGEE T BEEEEARG T AEEEE 86 ANGEEAE T EC A HEE A GEEEEATES
chcleAldcclcled] TlAlcclclchicicleA clericldcidricicAl

2, 280

2, 320

| I | |
PXCcldAlGcdclcldciclaclA/GICINAGIAIIATIGICEYd ClacGlC T[N GiGld da TiC{dd g CGldAld CRy GIGEYGd TIGIa TG Al GIG[eGla TIGIeR G
9 ciclcialclcpicicpclociAlGcldaliGAldATIGICdd clGIC TR e GG mm TICRR A ClGle ALY Cle GIGLe GRYTIGRYTIG Al GGG LY T[]
2, 420 2,440 2,460
|
GATRyT(e lnlAl @ ERARCECEELEACEEAFEECEE CACAR
lGllllclllcllllnEcl Glalcleclciclop llllll icTiclalclaldcINGINClG TGldClc/cyclcichy lllnllllllGCAcl

2,480 2,500 2,520 2, 540

| |
C| [§TA[MATASCHE e TICICIAlNC PAEER CERECRTE T T TR RECHETE
cricTidci¥dcleTtechicaicaTidalcccldrieTicdaliclalddrinidaaaicTcAlgciclchicTiciGhAlecld clYe i GLTICRIG{G]

2,560 2, 580 2, 600 2, 620

G CAGIO AR TG TACGACGAGGATICAGGO A RGO G A CAGIC G CANGAGITIGGCGCCANCAGIGCG
IIIIIIIGGGIIIIIEIIEIIEIIEIIEIIIIGICTCGllll GclapcalcclclidalAicalcTiciclddcicialaldAGiddlda

2,640 2,660 2, 680 2, 700

| |
[A/cicITidcicTICIClGITICIClClcCRNGlCiT g R |l TG CAIGIGIGI T TICGICITIGIC| TG [ CRe EGcAfEnETTETEEC llll
Alclg TG clTiciclalTicdclcidddclcT{ddcpgdeciciclTic/clalcclcicdTiTidG|clTiGlC TiGId Cld e el e CLY Ko TiG TiClele C[dCGRIG ATIG

2,720 2, 740 2, 760

I
clGlCCT{dedC(CiGLYdeGLYeGICICleh ma e e TIAICRICleG/TIC|C[@ lllcICACIlllATlllnllnTIECIlcAGCACIllll
[WEEEnATEEETATECAEETGAA TH THAEAR TENEWAld/efd Al A c Ta(€(d/d G cil€EAEnR cCA T{€EA G c TG Gleelei(€

2, 780 2, 800 2, 820 2, 840
IACA=I= =AlchchlccanlAl ITAGCIACGTAEIEIGCAI-—-llTGll lﬁllnAllllllll lAll

McTRTGEGCGGRAAMCEARAGCTECTACGRAEAECGCETGARAC TEETOREER
2, 880 2, 900

NEAD RAc EnAAcG|nTTclclcl
ANEG'GACCAGGCAACACATGTGCCATTATCGCTATcATTGllGlTlllAlnccAAlEGCAl [cclalclcalcldAlcld
3,020 3,040 3,060
| |

|
ccERATGCEACETTIEECATTATCEETE BcAGATE
AGEAAcCAcABCAREAGCAGCAMEAMERAEEAGEAGEAMEAEEAECHAGCAGGTATCCTGCAGCAGTCGCAGCAGC
3,080 3, 100 3,120 3, 140

| |
RAAchccHE BATACE lcﬁllnclAl (CleGTEC] ﬂlAlCATAGCAlGGlAGlGlGl ]
AlllchTTllllllcccAIIEICEIIEclcllllGlTllGllllll MAGcGATCEACG ClEAldcEneAG e (e

3,160 3, 180 3,200 3, 220

|
GAlR- - - - - - [CAIGC[T{e llllllTllncclllTlEc GGl TIGIGIGIALAGLN N TIGRy ICTTCECAI
AcGlEAacaccacccTcAcCAGCGEENE(a T(€(«(edddc NN A claledc @R AN EEs ThEEdRAdc AchidcdcccomTcld

3,240 3,260 3,280 3,300

| | | |
[AcEEcAEEEEAAACECEERECARTATEEECEGRECAGEREAGCATTCTRAGBACETATGCEGRGARARCCADEG- - -
{[cefeARefedc GG GEAFERNETREAR ClaEdARAEET - -[dddcAATcCTCRETTEACCAGECH-AEcETTALACCA

3,320 3,340 3,360

| | |
GTICle el ACIGlefelC|CLYGIG|CIGIaGEXd CICldClefNC|CayClCIGIT| T{e C{eRuGlGENd Cle YA/ Clel G CLYA e Cle 8y GIG ALY TIGIGIC/ [ e G eF N
FaEAACCcEETGEETCEEEEAMGCEEARTGEECEEnHARAARMCCEAAGRRGEECAARGccCEERAchEEEEAGHE TG

3, 380 3, 400

llAchAGllnanllccc|AnA||| 3142
RAecTiAccERAGAGEECcTTEGAGHER 3187

1676
1709

1722
1784

1793
1859

1868
1934

1943
1995

2018
2014

2093

& 2069

2168

| 2114

2243
2189

2318
2264

AT 2393

2339

2465
2414

2531
2489

2606
2564

2678
2639

2753

& 2714

& 2792

2789

2838
2864

2912
2939

2969
3014

3041
3086

3116
3161

FLQ
motif



Alignment of Yamagishiella unicocca regA and risO

20 40 60

| | |
’1957/‘ G|CICIG/A{eR CINAIGICIGIAIGIGIAIG GIGICIAARSGIAITIGIGelARY Al Clel Gl ClAIGII CENGICICIGIGICld RN Gl TEYCIAGICA [ . S GGl CIA I Ca el ep g
rlsOQ SEEERccECAEEENEEAEEEEANCERNEEARCAGT TEEAECECESEEEEAMCAE THTEAEERAAGCCEECERAE- - - -

80 100 120 140

| | | |
(CRTICLYACIC{dGIAAIC[qChyGICa T TICRICIGEYe CIGRV:- S feiC] cEEnAETEcEch TEECc TREEG

siCiGclaTicpdcclicialaciYeclecicaTichlclclddccpddeaiciacciciclaidcciciclTicicledclTeccTidclaciYchi TdcGlddAlcicld

160 180 200 ZZO

CACAICITlcnl IGIICIITIIIEICAIECICIICAlllllAlllcchElncllclcclllllAlllllAll
Ll dec/clclechiaclc GicldccldaicleciciclalcigqTiagycldciclYedclciciclec/clclegyclTIclalcTgycigyciTiciclogyclcicaTgyclT

240 260 280 300

CAGCGGGCIlAanllGlnlllTElGllll lllclcTlnllccCEIIAACIlcTllllllllAIIIIGICTIEAll
________ NEchEchGAER [EcEAcEREEATGIEECGTETCHE ThiciclclcpicpeciTidc(c]

320 340 360 380

| | | |
caAiciTERgEEcTTTECCcGccME@TRRARAREERCcccccTCTTEERAARRGEEETAREEGEGRATACCTTEACH- - - - - - E
AcEAlcERNEEAGccETTTCCHEc[EAEcEEEn - - - - - - - - - clclalec/clicicciclaciciclicleAleale feleGlep ycle of.Xep feiC]

400 420 440 460

| |
cERAcEEch GlelC] [Mc@cETRAARGRENECAATGARLEEGEEAC
cllGllGlllllClCCGCATCCACIGIIII IGEGEGCEAEAAEEEEEEGECEGECEAEEEETccccGEIEEAEECT

480 500 520

| | |
[Alefe TRIG TIGlepy Gl el ]l G TEYCIGIGIC I Ch ey RN CIGIAING I e CR e ARJAIGle CICICIGIG [gCITICICAGIGIGICIGIGICaid g S e el ol
BeTiAEnET clEAA T TGl eEc A cldc clefdRc Glda T{d c cCAARE Te{s[a(e/de Aleji[a(ee A [eled/q(ee - - - - - - - - - -

540 560 580 600
| |
TGGCCAGAGGGCTCAGCGT[EES IIIIIIIEIIIIIEIIIIIIEIIIIIII lllllllll=G=lllllllll ]

660

780 800 820 840
|

| | |
GEcEEEENEunEEc cEARL cEE@cARcTTAGENE TEcAE T ARAREGAEMT CA TEEEEA TEERAGERATC T[§dEA@GERAA
&clYCclGldAGTTIGlGleIGle ATRIGIGIGLY LY e A RYGIAlClaGlCEYA Cleb | AldGlGlel Al GRERE CGIGICREI GlGIATd ClA LN HeCIGIGle GRNClAld

860 880 900 920

lGGGTElAAllGl lllGAGAATTCAAl llTlllTllGlllllAll lGTClTTTTllAlTClllGAA
clclcicicridclccldAcpicielYT(doddciclecleayciciAl

940 960 980 1, 000

T il AClCTTlGEl'c
lAllGlllllcanlllllTllGlﬁlllclﬁlllcll llllllll llllllAllllAllGlllcchGclcnll

1,020 1,040 1,060

EEcTcEcAGERACEATGACTCCEECT

1, 100 1, 120

1,160 1,180 1,220
| | |

1,400 1,420 1,440 1,460
| | |
-------- GGMAcTRAGGT---------— - - - - —— — - - - — T[N TEANNEAC[@NcTE- - - - - - - - - - - - - - ——_
AATCCCAC AALATGAAAGGTGTGTGCTGTCTGGTCGCCAC[e[eCleCINN € eCG[a[e\CC[@GCTCTTAGTCGCTACTA
1,480 1,500 1,520 1,540
| | |
—————————————————————————— CIATETLATGLALCCACUWAGCEETTCCCETCTTACLVA @A T GGeGLEG COALNIG
GACGTCTCGCGTTTACCACGGCCAATTRCEHCACCIAATTGUURAGE[ECCTAGEATCCCTLL SR CCCeARUTGEGEUC
1,560 1, 580 1,600
GleAlGIcIA EnAcl GTiA e e TiC dgclapgTiTiclcAl
CTGATTGCCCTGRUA llll [dc[galGlclAlAlGATIGIcIcCAARNTIGIG AN TiCIClalT|ClcIGlclGI TGl TGl e GA T TITIGIGIA

1,620 1, 640 1, 660 1, 680

GlecdeTIGGlGldGAM TIGIG/ATIC]
c\cpmiTiclclayclaldTicicicTicGlalcc] llllIIIEIIIIIIEIIIIIEEIIIIII lllllllllllllcnllll ll

1,700 1,720 1,740 1,760
|

| | |
CITIG AICAIGICIGIGICIGIARIGIAIG CENGIG ey TR Gl GI A GIATICICRYGEY e Gl Cle @I AICIAIGICICICRYGIARI GleiGIGICR Y Gleg el [N TI I GEY
cTiGAlIdAlGIclciclcclaleclalc cGiciddeTld clyclclARIGIATICIcld clde I CUBRRIAlCAlGlclcIcliclaldGpiGiGicld Rl IYe TiCiGleny

75
73

152
149

»s LALRP

225

306
294

377
362

445
439

522
506

599
566

676
643

753
720

830
791

907
865

984
942

1061
1019

1124
1096

1193
1170

1248
1246

1297
1323

1328
1400

1379
1477

1446
1554

1523
1631

1600
1705

motif

VARL
domain



1, 780 1, 800 1, 820 1, 840

ETEEC lllAcCIAIGGcanlGlllllATAI lAlcccTcAlCCAGllllcclllclnlcllTIECIICIEIGITcn
[MceEaldEdTATEGEC T TREC[dAEEndcccEaT(dcE- - - - - - A lcENIGIAGlclcpieGIGlGEYTI AT ClcldGlAld ClTldClTiGIGlCleYA

1,860 1,880 1,900 1,920
. .

I I
GEAATTARTGTTEEACAAAGTCAGCGCRAABARCHEG TEREEEAAGAGL T cCOTEACEEEEH THCERARCAEG chEs[E
cllcccecEcTcAd AGGEGETEAAMN ] T c] DcaTERARTAGATHE
1,940 1,960 2,000
| | |
JAIGIC] EoATROETOECECE EcERABRAGECGGATGGE EccERAEACETACGCTGTC
AlclqclcidAGIcAlGTRN@ATIG]d IIGITIEIIITIEGIIAITAACCTTlTllll ------ IIIIICTIEIEGI ---------

2,020 2,040 2,060
|

| |
o eleA TIGlGIGIGIGIAGle THG GGGy TIGle Cle e edel CleiGIClAIC CICe TICHGICIGINGEY YV GIGiegy T T[EGIGIAIGIAGIGI el e G GIGICleI TIA
il T CUIGIGIGIGLEGRITENGIGIGIGIeRV TIGEN LSRR cldcl clalc clcleTichG CIGEYe Gle el elGIG LY T TRIGIGIAIGICIGIGleRIGRIGIGICRYTIA

2,080 2,100 2,120 2,140
|

| | |
LEEcEEEEAEccEcEEcc TeenENEETcc¢e- - - - - - - - - - - - - -------- GAATECTHGEGEAEEACE- - -LTC
IEETEEFETEccEAMEA CARELERAMECAAREMCTGCTCGCGCCACTGGGATTGARGCEGGHAMABRARETGEGGCHCG

2,160 2, 180 2, 200 2, 220

|
AREAEECEGCGGAG[E lcllllllﬁlllTlllllclTTlcCIlAnlAIMIlclcCIIEGGIIICAEIIA———lllTT
AAIGIdGIGId TEYLVX e G T|GlelC SnnfEcnEeEchccliT MR cREcERANE T{dA ceER cAldddc CAEEc A TGlEEdc G

2, 240 2,280 2,300
I
GlTlClAlA
2,320 2,340 2,360 2,380
| I I

EEEcAEcENANEEFEE CHEEEE TENEG CGAACGTGAGCCTGATCGCGACCGCRANMENENGEE GG ENEEANE
(e AReA e eeld/e(e(d A el \ee/e C[MEAG - - - - - - - - - - - - cleciciclalcicpicicpicicpiciAlGiclaAld]

2, 400 2,420 2,440 2, 460

ACAGEEA CEGERE CABFC C CiEG CGREGRGE TEEARGHECHEACEE CECHEGCT GE T HAEEAREA T AERAT THC IAI
AldaTIGIClddchic/cTiecicimmiTicappcclealicleciclechiTicliTiclaldclcpichiTicle e cldcAlGIcleGIGIAIGATICIG

2, 480 2, 500 2, 520

n

EEGCAGE
2,560 2, 580
Tl TICICARICIAIGICITIT] ARNGIGICleCITICIGle ARGy lTTl GG TICRIGENNGIAIG] Al GITA IAIGIGATIC]
T{eT/ccAlIciAlcldTiTicldclcidTiclAldGIclcaciTicicpAldclaclYe cicic YT cllclYGlAl clalcicAld e TcIc/GTiAlCIGIAICIGAIGIGATTIC
2,620 2,640 2,660 2,680

| | | |
AGIGICAleCY e gyGICTIGIMG I CAIdCIAlGICGlaclAAIGIAIGITIGIGICIGICIAAIAICIAIGICIGICIGAICIGITTGICTICI G TICCICICICRYGIC TR\ GRERI CICH
IAGicldaldcladddcicTicldcicApiciAlcidcllciAlAlGAlGTIGIc clcicldAlalciaicldalcidalccTiicicTicdalTiciclccicdcicTiddchddlecic]

2,700 2,720 2, 740 2, 760

EAEEEAEACTC ICIITIIAGCTGG TlcllCTnTclccclAlclAlAGCTl

2, 860 2,880 2 900 2,920
| |

|
AccTAnlllGCAl———IETGIICEEI QA ICETICIGITICIAIGLYG! ARYTIG] GLYNGT]
(& P:X ol Cln Gl T i AleiClcpiTiTIClGlAld CcIcGlcclclc Ticd TICiclTiclAlclaicldGlAlclAlalClclGlcclaldTicldlcGiclGlc G cleT

2,940 2,960 2,980 3,000
|

| | |

GlAICIGIA[|IGIAIGIGICIG T|GIGICGIAIG A AR ClA T A|CICIAIGICAIGICITIGICAIGIC Al Al Tl AR el G
(SRS A [aVe(«le (e (e e« AN ¢ MAnRsENesn ds nEeeNNEcH A S TEGCAACACTTGTGCCATTATCGCTGTC
3,020 3,040 3,060 3,080

| | |

———————————————————————————— EAERAAGHERATTcHEcHEACEACEAMECccCEBATGCEACGTTEECATTAT
GTTGCAGCTGCAGCAGCAACAACAGCAGERAARRAGCAFMEAACAMEARERAARAERAMEAABRAGCAMCAACAEEAGCARC

3,100 3,120 3,140

IGICIAIG] G|
LYGICLYG ClARYCLY e ClalqClefel ClAlGIClAIGId Wl GIGIARNCITICICEYGICIA LYl . \GIG A TRITRIGIAICIG /A e ARE @ CRIG TIAICIGGICIAIG{L VY&l LY

3,160 3,180 3,200 3,220
|

| |
ATAECAMEGEAGH ETEACERAEECA [MCTGAAGGCGGTG AcGECTCEGAREATETGTCETGT
GeGaTcladcec clelddcdc llAllllAGlllnlll ll fq€------------ AGIGIALVYCRE\G e GIGIFNGLY-XeyC (e

3, 240 3, 260 3,280 3, 300

G TEAEECEECAEC CCAAACCREREEACT A TREREEG CEEAREEEAREAT fic HAACEIRGCECEC GAGAREEAT GG
clecilGiclacichiacldgatdddaciciciaccidegicciciciclidclcldcicidcldcicideryTalclaldcTATE LRI ALY cIdCARER

3,320 3,340 3,360 3,380
| | | |
ErEccERACHEEcERATcEccGEACERGEGACET CMEONECcG TGGAMCGCRAACMGEAACEBCATGEAATEECECEEGAAR
EBcEAACRAREERGEAATEGACEGGEEARAGTECAL EGAAAATEAAGAGGEARTGTETCCTHGCCEETEGEEAGGE
3,400

]
AMTEAGEAACAACCGCCCAAATGA 3142
TEAECcAMGCTRAG-- - - - - - - - - -- 3250

1677
1776

1754
1841

1831
1903

1908
1974

1961
2051

2035
2128

2112

§ 2199

2189
2252

2266
2329

2343

| 2406

2417
2483

2491
2560

@ 2562
@ 2637

2639
2714

2713
2791

2764
2868

2813
2945

C 2887

3022

2964
3087

3041
3161

3118
3238

FLQ
motif



Alignment of Yamagishiella unicocca rIsO and risB

60

|
ICICIGIGIJAIGICIAIG TITRICIAIGICIAIAIAG

[ O A G GG GGG CANCGAT CGANCA
U= o B cclcciceaciacacanc

100
| |

] IGIAIAICENCICIEGICITRYT] 4 IGIC[8GIA LEe 152
criciriciclclalcllaldledciiciciTteTiclaldclcliciciTidcTidalciddcilclddclcTicidcdciTidaicTcicldcadATdGiclclcAlcicldTiGIG RS

160 180 200 220 LALR P
G CGCICTAGG T TeC TG AT IR TICATIC A T TG TR TR C RS

dclclcicicTialclc daicdelclicpidiclclalamigTiamcddc]ddciclccicic] IEGIEEEEHGEIEECIEIAEEAEEEEIAEIEGAC228 motif

240 260 280 300
I |
AIGIGAIC{ALIGIA € dclcAICICAGICAREE TICICIE Gy Cle TICIGICITIGIClegy TITICe Clo iPX:1e
ccaTAacTcAGCGGCCEERE cRGcedEcchificeEcle rEeEeEREehc chfEAldcechEdEnEe T cinEiTc 304
320 340 360 380
I
ETECTGGCAGCATGEATEEAGCEELTTEE- - - -- - - GIIIICIlllAclncccn--llcllllllllnllGTCIll 353
IcAl

EcMTccccecaTccAMGCEMECAARELICGEECGCAGCGAM WccEAGTGATTEEAM RAccTEEE 380
400 420 440

IGGAGTGCIIIGGCITIIGI llccCITccnlcGIGCIGccGllcllAllllllllcIICIIIIIEEIIITIII 429
GECCGAACAMEAATTEARGARGEETCTRACGARETCERTTOTTTCEEARTG 456

460 480 500

Id| lAllCTlCTEAGllTcllAATlTllGl lGAclccllncclATlcclAanc
e dclae T cAAccALdc TG GGlecdfiAldled

CEde 76

IGIG]
GiclcldaiclcalcicialtTiTidcialcicalAlAGdGiclGIGICIAlCIGICIE
120 140
|

505

ITCTITAIIECAIGCITGITEICIlllllcllllllclllll 532

580 600
|

c| TG} 554
[@TGCTTCTTCCTGGCCAGAGGCCTCCGCG T{wlelalyfelfalefef el el ale/{ee/:)(«/s«d /e qun[edeedeEne cos
620 640 660 680
| | | |
clgclclGiclTigccleTIAlcIClcIc/cldGlGIcGlald e ClAlCTIAICIAIGICIGIAIGIGICIGIGIAITICICICGICIGIAIGIGITIGICIGITIGIGITIGGIGICCICICIGICIAIGICl TIGREENY
clYcclGiclTigiclcfqTiAlccldiclcldclcicclcpmicialcTialdAlGldclalciclcicalalTicldcaicclalclcidTiaicGlTiclGlTiGlGicicldcclGiclAlG ClTIG RS
700 720 740 760
| | I I
G[e[a/(el(si(e){ael (e el (aify e e (el [@ aia(el(el (i [ Ai{e((e /@ Wij(e[ef8[d c CG CCAGC TCAGCACGCACAGCTCCAGGAR THEC[EEC 706
\GlclalclclclAlclalclaiclClTiGlGlaG T TIGIGIC T TIGIAITIGIClClGlC ]G ClCl G R AchEcleET 731

780

EGG.G.AGCAllEllCACGGCAGTTGGCTGCATTGGGATCAGCAAGACGGCAACCTAGGGCﬂllcllllﬂclﬂﬂll 782
AcTHcETATG id AlGlcleclclGIGIATd ClalA T/

FEEEASRCEEECEATAR IGIEA clqchy ITCCAlccccllnGl———llAcllTch EACTuanT G 855
[eededcERcEEdAlccclendEARcedEadc€AAcGEAATClMAAMG CT(efdG T(ELic[AGEGACETACC[dEEAGEC 340

920 940 960 980
f

G AIG] ICIAT] TAEG ddd|
GiclTicicle IE [clldcldaicldcdcaTTiclalGlcT{dAlcldalTiclcichiGT]

1, 000 1.020 1.040 1.060

9§ 931
¥ 916

wr  VARL

G} IGIICACTIIAIGAAITGITI 7G| l l l l l l lll
IIIIIIIEIIIIIAIHTGTGIECIAGTICAIAIIEIIEIIIIEI © i 992 d :
1,080 T,100 T120 T.140 omain
. . : h
Al T A 1083
1067
1159
1122
1235
1188

1,300 1,320 1,340 1,360
| | | |

AACETGCECATTECCTAGCETCGUTTETA[CETTTEGHENETTTETACHALTGCTACT - p@eTeep@THHTGEECTETEA 1310
GGEGCTEMGCGGEAGCRIAGEAAL - -[€AG{EECCGECHENECCCEOGCTUTACACTECGL(CEA @@ [@CHLIG T(HETGEA[MG 1262
1,380 1,400 1,420 1,440
|

1386
1314

' i i A
cOTAGHCGEN - AchAEACELFICG CGRTHAREACAGREAATTACHEARCAAATHEUTAAGGCRCHAGEATCRCEHAR 1461
GUGGTUTCEUCGTURCAGENENT - - -LGLCEEGT[WA[S[C- - - - T[qEC[ETGCGCUENGGTCCGETURATEGATEANGE 1383
1,540 1,560 1,580
CACEECARGHGGGANCETGATHECEETGATACANTLnECEEEcAEEANCALEEEEARAGEERACAAANCESAGEEEE 1537
ACTEEGGEUUCAATHGECARCHT(ele- - - - - - IT] Idl ﬁﬁnﬁﬁﬂﬂcinnﬁchcCEEEAIEEEE 1453

1, 600 1, 620

T T TeCE TR R G CRG AT TIGAGIC lEIEEIEEIIIIIEIEIIEEIIIEII EEcEEEe 1613
GTid] [McAgTTIGlclAlGlec[deTiG/c/GldclA [clAlclAlAlcAlT] GiglalciclalA [EcleE (sl 1529

1,680 1, 740

—(——————————
Gl9AIGICAIGIdAAIGIClGle llllTIEIBIIIICIECIﬂll GIGIGIGICy llTlanIETIC———llTGlllTnllllllTlA 1686
cle iGle dciclclcllclAl ApIGIAGICEG] cledcEARGERAAAGAEECAld G 1605




1,760 1,780 1,800 1,820
|

| |
cE-TcEcEcACAMACTCGEUGGGGRAMC - -BTRALGG SCAEGHE HGEEACATGAG
cAccTETEARGRETTGTCMICcACCAMTAGEARGAAREGCAEETGE
1,840 1,860

| | | |

SETcEEENTATABEGGAMC THELEMEcARCE@Ec clEc T@ARERNA - - - - - - - - - - - - - - - - - -

SEAGEEERGGHGEECACHACHEhEEETCAAREET TEE TGETEEATCAAGGCGGCGGAAGTGGCGGCGGTGGCAGCA
1, 920 1‘940 1, 960

GIGICIGIGy) IAAIACII G ICTIGICAI&GIGIC T[S GICIAIGITi)
GCGGCGGTGGCGGCHEEEEcdccEcTEET(EE IITEIIIAAIIIITCIAEECEIGCIIII EITIIIEIIIIIA

1,980 2,000 2,020 2,040

| | | |
EAGEciccETERAEEE TERACERAABTAACCTTETEEEE TECTGEEGACAMBATGTGGGGGGTTAGGGGCATGARAREC
SRGETHA CEceeEEcENAERcdcccAaTGGEGEEEEMcdccAncc TG - - - - - - - - - - ------- RAcacETEG
2,060 2,080 2,100 2,120
| | | |
GCACEEETCAEEEAREE T CEEACTTTGGAGCGGGTGTGGCATATCCTCGGGTCCGGAGCACACCTGAGCCAAAGG

Gl IGCII llCllCAClCATC. |

2, 220 2, 240 2, 260 2, 280

2,300 2,320 2,340
| |

2,360 2,380 2,420
| | |

CAGITIACTIAGTIC] AIGIAIGAITIGICIGIGIC] TICIGIGIT] AICIGICAIA AITIGIA IGTIGATIGICICE
clalccTiddTiddTiclalciclclAlGiAclaTiGicclcicilGiTT] IIEEEEIIIBIIIEEIIIIIIEIIBIIEIIIIIEEIIIGIIIE

2,440 2,460 2,480 2,500

| | | |
GIGIGIGIGAIGIATIGGIAITIGTIGIGIAICICICIGGIGITICICICICITIAIC] IGAICIGTIGIGICIGATIGIAGTICIGIAT TIAGICAIGJAIGIAICTICITI]
GiclclddAlclaTidcATiGmicldAalcicddaicTidciclclTiAlc GllciaTiciclclddTicldamiciddamTidaiciAlddAlcidcTiclTic

2, SZO 2, 540 2,560 2,580

| |
IEIIIIIIEIIIIIIIIIIIIIEIIEEIIIII GGIGGATIG] EEEEIEEEEEEEEEENEEIEEEEEEEEHEHE!EEE
cTdc AlC Td

2, 640 2, 660

|
TG CGCATICAGCGACAAGAGTIGGCGCCAACAGCGCGACGTITIGY
AlclcaldGATidAlciddaGlcldTiciddldTicidddaTidaiGicldalciAalGAGTIGGIcicldciAlldAlGidddGaldGTiTIGd

2,680 2,700 2,720
| | |

ICAITIGITIG]
lllllllllllllllllllllllﬁllllllll IIIIIIIIIEEIElllllllllllﬂﬁlllllllll

2,740 2, 760 2,780 2, 800

|
G TATIGCAGCCT GAATITTTACACTIGITICCAGGICACACTICGG GEIEEEIIEIEEEIIIEEIEEEEIEIIIIIIIIII
ccraTicidalddciticaiTTTiAcAldTicTIcicAldaiciAdalcTicdaicicldTicicaldTialcTiATicclAlGcITiccicddTicldaiciclGlclc

2,820 2,840 2,860 2,880

| | | |
GICIGICITIATIGIGGIGIGAIAIGICIGAIGIAIGIA TICICITIAICIGIAICIAIGIGICIC TIGAICIAI TIGICITTITICIGIAIGICICIAIGIGICIGICTICIGTICIGTICAIGICITIGICIG]
GiclclcriATidddcicalalcicldalciAlcdTicicTiAlciclaldAlcdaiddTigAlcialdTiciciTiTidglalcidcldaicicldiaTiciaTiciciTicalciclTicicld]

2, 900 2, 920 2, 940 2, 960

IIggIIIIIEIllllllllllﬁllllllllll GG Ell IIIIIIIEIEIIEIIIIIIIIEIIEEIIIIIIITI

2,600

|
EEEEEEEEEEEEEEEEEEEEIEE
€

[a)

lﬂ
O[O
[al[a)
[alla)
[a][a)
[al[a)
[O]0
(]
[al[a)

2,980

3,020 3 040

GOATICAICAGCATC

|
CAGERAR

GICWAICAICHITIG AITITIA T TICETITIGICIA CIAl
GichaldaciTigTcldcaTraTidcdTi Tk TIc/dAlcdTicIcAIclaGldAlAlclaldciA el claldcialciclalcidalecalYCiAGIcAlC]

(9T

TGCATICACTANCAIICAG
3,060 3,080 3,100
| |

A IClAINC Al AIGICIALY AR EREERAECGCE ceERTCcccA
AlcldAlGlclaldclalGiclalGidalddalGlclalGiclalqclalGicAGICRiAl oY el e N K el & K el ClA Gl CIA GRE G ClAIGICIAIGICENGIG Al TR N @ GIClA|

3,120 3,140 3,160 3,180
| |

| |
LYNGICIGIAIGIGIA TR TRGIATAGEX @ ARG CTIGITENCIGIGICAIGICEYNAGIAIGICGIE THel Cle CICIGICIClelCICIGIECIABICIAIGIAIGICIA
qeciclcaciclaTeT{dcAldcldealdc dTicTidciciciclalcicRRRIcaGIcicltTidclidicicdciicidopicialdciAGicAlGIcALY Yoo e

3,200 3,220 3,240 3,260

| | | |
___________ EEEhHEEeEEARERARARE - - - - - - - - - - - -HCAFCCCEEAGAART CTECCCAFMEEE TASGGARE
CGTCACCAGCGERAMEnnEEEEE CcEEMANAECGGCGAAGAGGCOTGEGAARERACTGECGGEGTTCHEEEEARNECcccleE

3, 280 3, 300 3, 320 3,340

|
GGl IIEICTGCTAIIICIE———llllGGCIGGIGIEETIIAGITATECAGEEHII REcERAGAAEGCGEAAT
[GlclcING/dAlG EEEAGBAccTEEEEAATECTEARLDIGARCcAMcccAccchnRnEA ETEARcccETGCcETCG

3,380 3,400 3,420

| | |
EeAcCHEEEEREARTEEARENLEGGRARNAATGARGAGGCARTGTETEETEGECEETEGCEARGETCAGEARGCTRE- - -
EccAlEeERETECEEcEEnnACARAGGCCCAAGACGGECAARGEEGEARTEECEAGHETEARCTTARCEAAGRMCCC

————————— 3250
TTCGAGTGA 3187

1747
1681

1792
1757

1854
1833

1930
1892

2006
1914

2082

| 1965

2158
2041

| 2234

2117

R 2310

2193

2386
2269

2462

& 2345

2538
2421

€ 2614
2497

2690
2573

2766
2649

2842
§ 2725

2918
2801

A 2982

2877

3051
2950

3104
3026

3177
3102

3250
3178

FLQ
motif



Chlamydomonas reinhardtii NC5353

Chlamydomonas debaryana UTEX 1344

1/93

g Vitreochlamys gloeocystiformis NIES 880
s Vitreochlamys ordinata NIES 882

1/97

Chlamydomionas cribum UTEX 1341

Vitreochlamys pinguis NIES 1148
w Vitreochlamys aulata NIES 1140

1/83

% Vitreochlamys aulata NIES 877
?atsmiflamy S sap?yln"\e]lrESN IE1S 566
efrabgena socialis, l\?IIZ:S 564

[kl L LY |

Astrephomene perforata N
Astrephomene gubernaculifera UTEX 1394

—
0.99/66

Astrephomene gubernaculifera NIES 418

Gonium pectorale NIES 569

Gonium quadratum NIES 653

1/97 0.99/51

I

Gonium octonarium NIES 851
s Gonjum viridistellatum NIES 289

1793 0.89/58

-7.0

Gonium viridjstellatum UTEX 2519
I ™ Gonium viridistellatum NIES 1122
Gonium multicoccum UTEX 2580

0.44/39

—

0.65/40

Gonjum multicoccum UTEX 783

0.63/34

Gonium maiaprilis NIES 2457

-6.2

1/68

—

Platydorina caudata UTEX 1658
Colémanosphaera angereli NIES 3382
Colemanosphaera chargggﬂenws NIES 3388

— Volvox g/obator UTEX

1/93

-8.9

0.91/26

11.0

Volvox barberi UTEX 804
Volvox kirkiorum NIES 543
Volvox ferrisii NIES 2738

192 M Volvox rousselefir UTEX 1

0.98/77
S—

62
Volvulina pringsheimii UTéX 1020
Volvulina compacta_ NIES 582

Volvulina steinii NIES 545
Volvulina steinii UTEX 1525

1/78

-1.2

Volvulina steinii UTEX 1531
r— Pandorina morum UTEX 854

—
0.52/42

1/96

]

1/95

—
1/63

-6.4

1/98

—f Pandorina morum NIES 574
1/91 Pandorina morum_UTEX 2326

Volvulina boldii UTEX 2185

Pandorina morum UTEX 880

Pandorina morum UTEX 1727

] IES 572
FES 872

1/92

—

| ——

< <<

1/71
]

-6.81
i

0.9

1/98

0.83/99

5.9

0.9:!3/8_4|—=

1/87

=) 0.94/94

== Undifferentiated 792

== Soma differentiated

0.99/67

0.99/53

-11.6

Pandorina CPIemaniae
amagishiella unicocca UTEX 2428
la unicocca UTE)S( 84
Eudorina minodii NIES 856
Pleodorina japonica UTEX 2523
Volvox aureus NIES 1156
0‘98/68:
Volvox carteri NIES 732
Volvox ovalis NIES 2
Pleodorina thompsonii UTEX 2804
Volvox gigas UTEX 1895
Eudorina elegans NIES 458
0.62/59
Pleodorina indica UTEX 1990
0
Eudorina cylindrica UTEX 1197

amagishiella unicocca
amagishiella unicocca UTEX 2430
amagishie 0
Eudorina elegans UTEX 120
Eudorina elegans UTEX 1199
Eudorina elegans UTEX 1195
Eudorina elegans NIES 456
Pleodorina californica UTEX 809
g \/0/vox aureus NIES 1157
Volvox aureus NIES 541
Volvox obversus_UTEX 1865
— e e e
olvox carteri
0,50/4 e teri
Volvox reticuliferus UTEX 1891
Volvox dissipatrix UT5Eé(9 2184
Volvox tertius UTEX 132
Volvox tertius NIES 544
s Eydorina unicocca UT)
gdor%a ge’rcl;pheralljs E¥ 1215
I_: Eudorina peripheralis UTEX 1218
Volvox powersii UTEX 1863
Eudorina elegans NIES 568
Eudorina elegans UTEX 1212
Pleodorina starrii NIES 1362
Eudorina elegans UTEX 1193
Eudorina illinoisensis NIES 46|
Eudorina illinoisensis UTEX 808
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