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Fig. S1. Alignment of TALE homeodomain sequences of the Archaeplastida-algal collection.

into an alignment after excluding 20 near identical sequences to

The 106 sequences were made

reduce redundancy. Animal/amoeba/haptophyte outgroup sequences are included as they

share homology with Archaeplastida TALEs outside the homeodomain. The three bars above

in red

ted

lons are no

inserti

ded

iscar

D

the sequence numbers show predicted alpha helices.

arrowheads.

3
|

O=— S S-SUSSunnwrCuwwarw XX¥X¥kFJd ZZXWNNOTILIT S IS I IS IDS adb>>>>KESd—dad 0L —uS I3 -35 355 -><F<CSSSSJ0aCa—u—-<=3SqNI> >

o - PPNPKPPNVLGPPTSGKKKRKKKQKHSSCCPPRKQKKKKKRKKKKRKKNKKPPPPPGPPPPPPPPPPPPEPPPPPPPPPPPPPPPPPPPRPPPDPPPPPPKRKNKKKTKPPPDOP
® mQKQRQRPVKHKKRKRKKRKKKRRTKHHSSKKLVMRHHHNHHFHHIILPLHLQKKKYR 4 Lt e L L L L L A R
CESX X IBOIxXBZSSZZ O UZZSS22 == === NVWWWWGWWWWWWWWWWWMRWWWHWFWWWWWA ==== BEZxxxxxxxxIZ>BSS
s [ TLETSVYKDEVVFLFFGGHNNNHHHHHHVHHHHHHHQHHHHHHHHLIIIISIIIVLLLLLKVKIFFFFFFI VLHVLL ||||| G UL J=>>>2—

v — X EE EEEEEEEEEEEEEEEE

v - RSSSSS >S>>55-—S555XX>>XX
- EE EEEE ol EEEEEEEEEEEEEEEE
e LI LI S<LO- LZXXXEEXXU>>LILSS
‘2z z]z]=] 2] zzz[2] =

O —H > <O o

™ nnm nm mn mn
. =I=1= W _WY-IY =
. Z|z|Z] (o P e T Soloz1Z] [
. zzz nun nwnz o Z<nZZ<Z V

S8 mmmm___m mmumuummmmmm mmmmnmmmmmuummmummmumumumnn 855585855 _mm-mm_mmmmmmmmmm-mmmm

<+ - iofoto o ofo EEgslofofofofo
- NTKMKKAVKAKKKQTTTQKQKKKKKKKPR GTTKSLLLTTOPTTTTQTRRGTTVMFAAKRKVAGTTQAAAAKKKKKQSSSNSKRESSNSKQAQLLSG
ol —LO>X>> U u—u>> JuuuSWwoS iJJJ00Ju LS ¥ oaa>a > o >haouma N LS > - >> 0> CEr <O EE> A ENEEELE>WAt> IS I> >SS S>> >
- B = Oxwn <= Zuunununxal

o —u = SEEE -1 EEEEo =

< -0 GGGGGGGEGDGGQGDDGNGGGGGGGGGGGGAGGGGNENNKNSNTGGGGGGGGNKEGGGGGGEGNGGGGGDNNGGGNQGGDGGGGNGGRGSGGGGRGGGGGKNGGNGGNN
- FRERERA<kFRRFZOUURE<kRRUURRORRE<kF<u<takkFERRRRRRRRRRRRRR RO RR R RRRRE—> -0 <<kRERRRREANOORRRBRRRRE<FA<O00U0URRRE<<
-3 SSAQKVAEAILAGQSMKSSKCQEHNSERQAELQQKKARAQQQQEKQQASKEAALQAAAAKVV.V.V.KQQQRARREEQRQQAAILMRR
- O

wn A

™ . M“_
. CUSExx
<X il el

0|EQAEEQEEEEVVEEEEEELEDKEEEEEDEEEQEEEQDEVAADDADDADEDDDEEEETEEEEEEEEEEEEEEEEEEQEEDDKEDEEQDDDVAEI{EDDDEEEEVEEEEEQVEEEEE

M UWOWLNWOXY WD A WY Y X WWWN>ZO00WSESNOoWWYWwwOO00WXNOOWOOWWWWOOOWWWWICIIWOWOXWINIWILOJOXWOLZWLRWIO—Na FwE>>wwFeX0<>wd<w-Fn
CHuseouL LI O00N00a 0 ZX XX WL Lo UL ML WO X OWW O O wM 00 L0 O N O W ww ww ww > & RKRKKRKRLRQAADADNEEDEDDSKRR 24I000ZAawwZZoWOO00EXNN
RS |- AAN A BEA A o o ek [} ) zm TSNEDDDESP olxun=En T NS AN AN
AR oo fofofofofafalotatafolatatafalotafafata) o loJojotfafa o] ofatota alojotota APP

n—SI88 YY\YVY— vvf\yvyyyvy—— m s ,}vymm vavyy Shss

~ Mo fololofofololofafafololafalalolalafalalafafalo a o fafofolofafafo PVVVVPP ANESA

ZIZIOIIZIZIIZII>>>>ZZZIXW

R R ]

SGNFLEGNDDEDDEAVAHHHQTDSKKVHKKVVVLVNATL LL>SSSNULIOISS>ST SN >>>>> ST IS J000IX =0 JJLL0000-S4>> I JJWOTWOWOXWOOWWO J

'
Q
[

VFFFVFNERAKEDEMTVV\\DFARQQSNESSTTRDEAALNKKSSSQDNNAVVFVRFFFFWWWWVWAVNFFFLLL To>— FVLLVVLLSTLLMFFFFLFVFHKMNTHLAELLFF
|VCCCCFFWWWWFFwWWVVWWWWwWWFWWWWWWWWLFVVVLLLLLLLLLLFFMVLFL|||LLFLFLLLFLLLLLAAAAMLLLLLMFFFFFFFFFFLLLF

EEEE EEEEEE|

wkOo<< SOuwo<w
BZieN ML EE NN O00K NI O S S RO 2R O ST SRR R EO S R EEEE 00> EERERE L Z L2 E R
S| EEEE EEEES EEEEEE EEEEE EEEEEEEEE-OUcEEERESEEEEEEEES.EEEEE
x>>2 >a k>3 <==<unn =Hx>>> SE=EBERSEReE>cOoww
ZLZWZZ WL << ILNS OO0 XY SEL T F NOF U0 OODN <X LOWLOWLI L= —NOFOZ0 I00ZYZY <X LOY IZLNEETLOZNTNIN-OTOOTTNNULOFNZONNYLN>0LIOO>u
FEEEEE>—>>FEIaa>>>E XX > T—OFFeaaa> 1 ZXFEEFEn—— <X —E>>>>->> 20X XX <F-UZV000E>0FZ> - ZX - 2ROV > E>>VN0-XE TaX JJE--<<IIT
LLCLLLCLLLLLLCCMOIN L S CLLL Lo FLCLLLLZ LN CUNELLL - LLCLLLLUUOLLLL > L -V >NULULL > O LL -S> ddL<L<Ca VoL - <L >N > >4
SOIXKIOXWIWAFOOWUINNNWWIOVOZNWWWOIOIOOXNNOTOF<OWWWWNZI-ALONOXEUIXXWIEXIOOWOIWOOXOFEZOIXYS> >l JdhhCNEE> X0 >Z<NZ00wwe Iow
MUY EYNWNYNYYOAONNENW IXWCOWO XY <> —a wOn0a 0000 XYY X EXEY XYY TWEFXYXVOXFJ—SXZXa<<EOEENNNNNNAFXETWOWWWSWUXWA>aa0XX<IXX
. 0020200000000 <—-000NAAANNAGAGALAAANAAALAVNAGNAAALAAAAAAAAAAAAAAFOXWNVNA FUOWENUNAGLANNZIO0OO0FONIXAaaaaZi->FukFnndnaanoonn
B e e L e I b ot i ivivivivivivivivivivirivi it i L b Lt L Lo A L e b P T [P
—Z>NZZZZXOZZZZ>ZZX XXX ZOUAXX XXX XXX IXXXXEXXXXXXXXNXXXZZZZZZZZZUCEEEEOWLEZZUJdiu—N—XOFX>ZZZZ0u1130200nx0oUSaxxx<aZZ0000
YVEVEVVEW> FVNAEEVINILIIWZCVVVVVVVWWXWOVVVVUUEVVUUVVUUNUWLLLOUNUUUUUUXXOCENONEXYXF<O0>E>>Suuuur0iSr0Cee<I<NIa<iucYVVVY 0
P T 2 A T T T T L A T R T T I T 143 EEEEEOREEEOOOZ W EE VBN ONEEENE > LN <OZ I8N NNL-O0<ETOOR - ORVERVEVEEEEEN Y
mKKKKRRSKERRRWAVRRKMEERSPORRKKKKKKSPKKKKKKHKKKKKKPKTRGGGRRKKR VXX <LV NVEZEVVLVLV WL L Jd S0 JaaFNWNINI>NFOIEEEE LN

B9
J

15
I

EATQILRAWLFQHLK.

10

K

XEZYXYX = WS NN — W XX XX >0 O S>> XXX O XYY XU FOWFUA NS LYY EXANZNISJS0Ww> I IC0XEXXVENnUIXVaEX>>0ng
OEXXXNE—NXELZONNO XXX EXY XYY S SN E WO E O NN XYY AN XN EXYNNE—D>CELVOVU N —2a<XEUD>CZUIZa0000NI<N—aaZZTITNINASEZVUIXFUVS o
ECND>ZEEAANAOD> I<INL D DAY EEEEEY X ZSEONXUXY XX EEEXXZXNONNNAUXIF>U0VWZu SaunSwrwOSXFX>URXXXFF-wo00xwa<xXxeooxXVe-eae0aauoy
XONOCSL oW JUIFNOOXS S50 Z I ddZZNE>ANECONNINXNSES IS S I-00VEIXXCNZWUOILVED> JOXCEXEUXXYXESISU->>INUCIEXIIFX0OIXZF <O ISXXY I

Klebsormidium_flaccidum_00118_0070

Prasinococcus_capsulatus_017584

Cyanophora_paradoxa_20927.63

Pyramimonas_parkeae_01336589
Crustomastix_stigmata_064173

44943

22712
876692
Calliarthron_tuberculosum_g4596v2

Physcomitrella_patens_MKN1

Micromonas_pusilla_53806

803790

p_RCCS!

Mesostigma_viridae_DN260038

che_gloeocystis_026930

Bathycoccus_prasinos_10g00740

Picocystis_salinarum_04995

Acanthamoeba cgs(ellani:MEls

Micromonas_pusilla_69285

09_18825

fera 03114
Picocystis_salinarum_04387
800450
RCC809_14799

fera_029342

reinhardtii_GSM1

amylifera_035111
amyli

Pyramimonas_amylif

Porphyridium_purpureum_3495.4

Calliarthron_tuberculosum_g10787

Calliarthron,

541034
s_reinhardtii_GSP1
s_c1794

Calliarthron_tuberculosum_g7952

Cyanidizyon_merolae_CMR153C

Pyropia_yezoensis_g7505

pu:
a_umbilicalis_0247s0008

tetramitiformis_Sc9672_1
tetramitiformis_Sc5412_1

merolae_CMR176C
merolae_CMH049C

amyli

Naegleria_gruberi_78561
pu

Volvox_carteri_005350056
Gonium_pectorale_KXZ55984
Ostreococcus_tauri_17
Physcomitrella_patens_BELL4

Ostreococcus_s|

Ostreococcus_lucimarinus_27999

Ostreococcus_tauri_09;

Ostreococcus_s|

Chondrus_cris|
tuberculosum_g14488

monas_reinhardtii_HDG1

umbilicalis_1010s0003

-amimonas_parkeae_01351541
Micromonas

lamydomonas.
Pycnococcus_sp_01672

nopt
Iamyz:
Volvox_carteri_Sc16

Cymbomonag_te:ramitiformis‘S&2807_1 0
a

Volvox_carteri_0053s0055
Chromochloris_zofingiensis_15g18055v2

Micromonas_commoda_62285
Klebsormidium_flaccidum_00021_0250

Klebsormidium_flaccidum_00010_0090

Klebsormidium_flaccidum_00113_0180
Acetabularia_acetabulum_AAD51632
Klebsormidium_flaccidum_00159_0100
p_RCC472a_
Chromochloris_zoﬁn_giensis:lDg09270
Calliarthron_tuberculosum_g2262
Klebsormidium_flaccidum_00157_0150

Homo_sapiens_MEIS2
Acanthamoeba_castellani_4342337
NaeFIena _gruberi_79931
Guillardia_theta_137502
Cyanophora_paradoxa_21179.70
Porphyridium_purpureum_3408.5
Porphyridium_purpureum,
Porphyridium_purpureum
Calliarthron_tuberculosum,
Pyramimonas,

Pyramimonas,
Galdieria_sulfuraria_EME30635
Arabidopsis_thaliana_KNAT3
Physcomitrella_patens_MKN4
Physcomitrella_patens_MKN2
Arabidopsis_thaliana_BP
Arabidopsis_thaliana_STM
Gonium_pectorale_KXZ56109
Pyramimonas_parkeae_01361191
Ostreococcus._tauri_04g04290
Ostreococcus_sp_RCC809_56605
Cymbomonas
Tetraselmis_astigmatica_021027
Bathycoccus_prasinos_08g03820
Pyramimonas_parkeae_01361425
Gloeochaete_wittrockiana_014496
Gloeochaete_wittrockiana_03052
Bathycoccus_prasinos_06g01510
Micromonas_commoda_62153
Porphyridium_purpureum_3495.3
Porphyridium_purpureum_4416.19
Porphyridium_purpureum_2282.2
Ostreococcus_lucimarinus_33640
Dolichomastix_tenuilepis_064008
Cymbomonas.
Galdieria_sulfuraria_EME32651v2
Micromonas_pusilla_14788
Micromonas_commoda_64147
Chlamydomona:
Gonium_pectorale_KXZ41783
Volvox_carteri_0026s50144
Physcomitrella_patens_BELL3
Arabidopsis_thaliana_BEL1
Physcomitrella_patens_BELL1
Cyanidizyon
Picocystis_salinarum_03466
Pyramimonas_amylifera_049838
Cyanidizyon
Galdieria_sulfuraria_EME32194
Picocystis_salinarum_0325
Chondrus_cris|

Porphyr:

Chondrus_crispus_1808
Pyropia_yezoensis_con7264
Porphyra_
Porphyridium_purpureum_677.2
Porphyridium_purpureum_2095.1

&

Q
Cl



Fig. S2. Homology domain alignment of KNOX sequences. MEIS class outgroup sequences are
included at the bottom. Class label is on the left. KN-A, KN-B, ELK, HOMEOBOX, KN-C1, and
KN-C2 domains are labeled on the top. Class groups are labeled by colored bars on the left
next to the gene names. Yellow, light green, and green shades in sequences show more than
60%, 80%, or 100% similarity in each column. Gaps between KN-A and KN-B and between KN-
B and ELK have been eliminated.
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Fig. S3. GLX class is defined by PBL-Chloro domain. (A-C) Three alignments are adjusted with
inserting gaps for direct comparison among different PBL-Chloro domains. (A) GLX-Chloro
class members. (B) GLX-Basal class members. (C) Three Viridiplantae sequences with strong
MEINOX homology domain. PBC-homology is shared among the Chlorophyta non-KNOX
sequences.
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Fig. S4. Extensive homology of Picsa_04995 and Klefl_00021_0250 to Chocr_41034 indicates
their classification as PBX-Red. MEINOX-homology and PBL-Red domains are indicated by red

bars below the alignment.
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Fig. S5. Intron-retention pattern suggests parallel evolution of KNOX and non-KNOX group
classes from common duplicated TALE ancestors. (A) Intron locations collected from 12 TALE
classes are shown with arrows. Half arrows indicate cases where not all the class members
share the position. White arrows indicate shared positions in at least two different classes, and
black arrows indicate class-specific positions. The numbers above the consensus sequence
show 60 amino acid positions; the three-amino-acid extension is denoted as ‘abc.” Row color
depicts two alternative domain configurations: purple for MEIS/KNOX types, and navy for
PBX/GLX types. Class names are colored according to their phylogenetic groups: green for
Viridiplantae, red for Rhodophyta, blue for Glaucophyta, and black for outgroups. The numbers
following the class names show how many genes provided the intron information. Of the shared
positions, purple triangles on the top mark those shared between MEIS/KNOX and PBX/GLX
classes, blue triangles mark those shared between GLX and BELL classes, and red triangles
mark those shared between KNOX classes. A notable exception is the KNOX-Red1 class, for
which three Rhodophyta clades show different intron locations (44/45, 48[2/3] or 53[2/3]),
indicating that the 44/45 intron position can indeed be displaced to 48[2/3] or elsewhere, albeit
infrequently.-The unique 46/47 intron in the PBX-Glauco (Cyapa_20927) would presumably
have resulted from a similar displacement in intron position. (B) Distribution of conserved introns
among the TALE homeobox classes. Identified TALE classes are mapped on the
Arachaeplastida phylogeny. The 44/45 intron is marked by blue outline and the 48[2/3] intron is
marked by red outline. Underlines of the class names indicate the presence of a PBC-homology
domain. The Archaeplastida phylogeny is modified from figure 1 of Jackson et al. (2015).

(@)

1 5 10 15 20 abc25 30 35 40 45 50 55 60

KKRKRGKLPKEATQILRAWLFQHLKNPYPSEEEKEALAQETGLTLKQINNWFINARRRIWKPM

T L R R A L R s L E R e E S e R A e e O e e e e R e e T T T R U T

MEIS/PREP
PBC/IRO
KNOX1/2
BELL-Land plants
KNOX-Chloro [5]
GLX-Chloro [4]
GLX-Basal [1]
KNOX-Red1 [5]
PBX-Red [1]
KNOX-Glauco [1]
PBX-Glauco [1]
PBX-Crypto [1]




Phagotrophic

Cyanobacteria ke
g
3

Archaeplastida
comon ancestor

PBC

PBX-Crypto

Porphyridiophycear,

Stylonematophyceal
___1RP

Com psopogonophyceae!

Chilorodendrophycea|

Trebouxiophyceaq

I Chiorophyceae
I

Mesostigmatophycea

I Klebsormidiophycea

Charophycea

I Zygnematophycea,
I

Cyanidiophycea|

Rhoddlophyaum
Bangiophyceae'

Florideophycea!

Cyanophora
Gloeochaete
Cyanoptyche

Glaucocystis

el
@ &3
KNOX1
-0
=

KNOX-Red1

KNOX-Red2

KNOX-Glauco PBX-Glauco



Fig. S6. Alignment of Class-B TALE proteins in volvocales. Short motifs are conserved among
all members in this class over the entire length of the sequence.
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Fig. S7. Alignment of Mam-A TALE proteins in mamiellophyceae. Short motifs (Box1-4) are
conserved among all members in this class over the entire length of the sequence. Red reverse
triangle at 548-549 shows the truncation position of Micco_Mam-A-tr used in Yeast-two-hybrid

analysis.
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Fig. S8. Alignment of Mam-B TALE proteins in mamiellophyceae. A conserved motif is found

between 180-197 amino acids in the alignment. Red reverse triangle at 100-101 shows the

truncation position of Ostta_Mam-B-tr used in Yeast-two-hybrid analysis. Homology is restricted

to a single homology-A domain ouside the homeodomain.
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Fig. S9. Full-length proteins are necessary for mamiellophyceae non-KNOX TALE proteins to
form heterodimers. Left and Right: Yeast-two-hybrid assays on Ade-/His-/Leu-/Trp- medium.
The construct information for the prey conjugated with the GAL4 DNA-binding domain and for

the bait conjugated with the GAL4 transcriptional activation domain is given in the table below.

DBD
1 Ostta KNOX Ostta_Mam-A 5 Micco_Mam-B T-Ag
2 Ostta_ KNOX Ostta_Mam-B-tr 6 Micco_Mam-A-tr Micco_KNOX
3 Ostta_Mam-A  Ostta_Mam-B-ir 7 Micco_Mam-B Micco_KNOX

4 Ostta_Mam-A Ostta_ KNOX 8 Micco_Mam-B Micco_Mam-A-tr




Fig. S10. TALE interaction network defined by this study using yeast-two-hybrid assays.
(A) Summary diagram for the TALE interaction network. (B) Yeast-two-hybrid assays for the
cross-species interaction of TALE proteins. Only one of the possible reciprocal combinations of
GAL4 domain conjugations is provided for simplicity. Large X indicates no yeast in the sector. -
LTHA: Leu-/Trp-/His-/Ade- medium; -LT: Leu-/Trp- medium.
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Fig. S11. Identification of MEIS homologs in choanoflagellates.

Consensus

Identity
Monbr_27982_MEIS
EGD73338_SalpMEIS
HsMEIS2

Consensus
Identity

Monbr_27982_MEIS
EGD73338_SalpMEIS
HsMEIS2

Consensus
Identity

Monbr_27982_MEIS
EGD73338_SalpMEIS
HsMEIS2

Consensus

Identity
Monbr_27982_MEIS
EGD73338_SalpMEIS
HsMEIS2

Consensus

Identity
Monbr_27982_MEIS
EGD73338_SalpMEIS
HsMEIS2

Consensus

Identity
Monbr_27982_MEIS
EGD73338_SalpMEIS
HsMEIS2

Consensus
Identity

Monbr_27982_MEIS
EGD73338_SalpMEIS
HsMEIS2

Consensus
Identity
Monbr_27982_MEIS

EGD73338_SalpMEIS
HsMEIS2

1 10 20 30 40 S0 0 N 80
=XXXXXXLAPDLATFLNPNL EVALDS IKDDPTMNWPPATGPASVRTSMAHPXNYXFNTXXDXPVGL XGXPAXEX XBX XX XX
=SDLLPNLA?DLATFLNPNLEVALDS | KDDPTMNWP PATGPASVRTSMAHPRVSFNTRLDWPVGLNGQPAT.C

ANSLSTP
---------------------------------------------------------------- NRIF HBIL F TAT
BEQRYDEM----~----ccccccccccccccccccccccccccccncanan PHVG-——GMDG-——-VGVPASHVGIPHAPR

i 0 %
XXX XX XX XX X X XX X X E AN XHIEKIX GRXEXX X X XX X B X X X X X X X XEIXABIX F TRX X X X XEIX XX BSIX S X X X X SAMIX XH
i - i 8__- - -

DFLAIBINCSTMSEGPAMP - - - LPPKS-QADPTGSSLTPADLPEALLTDALLSM--NPTOROBGNEEGHESGS
NTSTIFFOTTFDARPFTSEANWHLKQ-QGLQTMRPETLONDGDGF £ ENBICAPQF TPSSS SSHSS Hsss
PIPPEH-—-~----------- HENHGP PEHATQHN- - - - - - - - - - GRFAPH - - PNV P ARV GREBVRIDA L

150 0 20 70 70

DLKxxxlIxxlxxxxPSSSASHxxAxGxxGxDﬂxxx()SFXIXXXVAXQXZAXTXLxﬂxx

ADINPNIISPDLKPASITNISFSAPSSSASHHNASSIISAADIIS A ML AAAQAQADTNL LESE
SIMDASEHRP - -KNIRIEMASEGTDRP - - - - - - CGT RMPK—-—TIEHCVAIQDETRTA TITL l HTHP
FPLMALVEEK - - CELARCTR- -~ - -~ - - - -~ EPGnAGGDECSSDSFNIDIIAvr———-AKov REYEKPIMFESNP

% 20 o 00 3o 320
GFAFELEDFVVSLNDWXXXXXEXXXLRFHLLELETXPXXCDXXC)(RXXAXXTXXXXCXXGPXXXXXXXXXXXXXXXXXXD
GFAFELEDFVVSLNDWADMMNEATERA-------- ETSPAPA-TTSPVTSAAIMPTNTSTL TPALASGQAQPPAAAPAVT -
---------------- SAIS THLAG--------PTAPTSC-AVENRGGAVGTTEVACSCGPSARTMHSGARRNSVSDIKD
---------------- NL'IQBI'VLRFHLLELEKVHELCDNFCHR—--—---YISCL G-----------KMPIDLVID

%0 70 30 0 0
ExDYSKGxxxxxxxxRSGxGxxlALxKxxxxHxxlxRRTxPGSGVNL R HIBIA X X R QXX XXX Z X XK XX KB XX XXX
-—-—-—-—-—-—-—-—-———-—_—*

—————————— AGPSRRSSHGKQ'PLPKAAAPPST.RRHTOPGSGVNLTIIP-AP.ISLN QSLPPSEPGWHRAADLQSS
EKDYSKGEKDGSKDGRGGGGRAMALKKHK TGHGNEGRRTD - - - - - - - IMACHHAAMTRQQQQQQOQONNNKKKNRKK K
;RD---GSSKSDHEELSGSSTN-A —————— DHNPESWRDH------~ DIIAI-TH-A L e G
0 0 ™
xxxsxxxlxxADhﬂxxAxAxRxxQGxDxxxxxPx'rmDIlTTSGGDTAGATEQGHVARDGGTKLERQOR|VRPxADxxxlx
SCLSDSD-GAPGHGSAHAARSPQRKRPAHSTHT'I‘.T —————————————————————————————— RPKAARRPIAS
KRRSOKRIEME DMTTAAATRATQGRDTVATPPVNl)GIlTTSGGDTAGATEQGHVARDGGTKLERQQR|VRPAADVVAIIA
PSSGGHAM®S GDNBISEQG- - - -~ DELENSVASBEGIEBD@D - - ------------------------------- DKDKI;
4 P 510 1 52 550 560
XOOCCKRIEP XOURIT OO X TE DO EREERERR B3 FN > Q X INEIMDM xm><lvxmxxxxx5AVFHv05Tmsn
e el e = e = R 1A~ SN
RHCTKREAS SH | D TIMK ERINF AR T O R ERENESE) -\noo—omv mN
LATNKREPRRET K VIR T QN RNV - NI L RM
QKKRG I@PKVINTN | MR ARINF QEIL T HENTENE 3
T UHemeobox

50 580 590 @0

XKTlxsxxvamvllxxxxxxxxxQRxlexxGAxxxxGMNMGMDxxxxI'
_—_L-_l—____;-_._

NKTHTSRPSS---BTAFCIEIDFARVRMRLHNAVTF C
VKTHRHNRGDVMYEATAGATMRRQRC TMHWRGAPVL - - - - - - - - - - -
QGARYSPEGQ- - -@VGSFVLDGQQHMGHIRP AGPMS GMGMNMGMD G QWHEIM




Fig. S12. Identification of PBX homologs in choanoflagellates.
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Fig. S13. Alignment of the MEIS homologs in Amorphea.
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Fig. S14. Alignment of the PBX homologs in Amorphea.
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Fig. S15. ELK-domain alignment.
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