TDEF MADBUB

PCAR MADBUB

T

SPOM BUB *

ol

SPOM MAD *

YLIP MADBUB

CGLA BUB

@1

SCER BUB

SCER MAD

ol CGLA MAD
KLAC MADBUB

+ AGOS MADBUB

;

NCRA MADBUB

RMIC MAD
PBLA MAD

MCIR MAD

CNEO MADBUB

@
@

RMIC BUB
MCIR BUB

SPUN MADBUB
BDEN MADBUB
MELO MADBUB
MVER MADBUB

UMAY MADBUB
WMEL MADBUB

F

-d

RSOL MADBUB

I ‘ PSTI BUB

GLUX BUB
EGLA MADBUB
PSTI MAD
ABIS MAD
GLUX MAD

ABIS BUB

CPAR MADBUB

MSPE MADBUB
BPRA MADBUB

OLUC MADBUB
OTAU MADBUB
CVAR MADBUB

¢

___

?_______

CSUB MADBUB
VCAR MADBUB
CREI MADBUB

r MPOL MADBUB

PPAT MAD |
|
KFLA MADBUB :
|

1
SMOE MAD
OSAT MAD

ATRI MAD
ATHA MAD
ACOE MAB
______ SMOEBUB______________
! ATRI BUB B
OSAT BUB B
ATHA BUB B
ACOE BUB B
ATRI BUB A
ATHA BUB A
OSAT BUB A

ACOE BUBA !

SARC MADBUB

PBRA MADBUB

NGRU MAD *
GTHE MADBUB

TTRA MADBUB

PPAL MADBUB
DDIS MADBUB

CcCOWC MADBUB
ACAS MADBUB

o]

SMIN MADBUB

EHUX MADBUB
CMER MADBUB

PPUR MADBUB

GSUL MADBUB
AKER MADBUB

ALIM MADBUB

----- ALAIMAD
ALAI BUB1

HPAR MADBUB

BHOM MADBUB
TPSE MADBUB

PTRI MADBUB

ESIL MAD *

NGAD MADBUB

| AANO BUB !

AANO MAD :

EINT MADBUB

-

PBLA BUB

SMAN MADBUB
MLEI MADBUB

ESIL BUB *

MBRE MADBUB
SROS MADBUB
TADH MADBUB

CGIG MADBUB

CTEL MADBUB
‘+ SPUR MADBUB
LANA MADBUB
BFLO MADBUB
SKOW MADBUB
PCAU MADBUB
OBIM MADBUB
SMIM MADBUB
ZNEV MADBUB
NVIT MADBUB
‘ ACYR MADBUB
BMOR MADBUB

DMEL MAD
AGAM MAD
AGAM BUB

‘

LSAL MADBUB

SBAT MAD

ACEY MAD

——¢ SBAT BUB

Tree scale: 0.1

NGRU BUB =*

CELE MAD

BMAL BUB

| ———————CINTMADBUB |
CMIL BUB
LOCU BUB
DRER BUB
TRUB BUB
XTRO BUB
ry FALB BUB
ACAR BUB
MMUS BUB
HSAP BUB
LOCU MAD

DRER MAD A
TRUB MAD

LAMPREY MADBUB

¢ CMIL MAD
& XTRO MAD
ACAR MAD
FALB MAD
HSAP MAD
MMUS MAD

.

DMAG MADBUB
J r BMAL MAD

. @

CELE BUB

ACEY BUB

Amoebozoa
fungi
mucorales 1
taphrinomycotina
ascomycetes | 3 ]
. saccharomycetes
Opisthokonts
basidiomycetes
agaricomycetes
saccharomycetes
choanoflagellates
metazoa
vertebrates \
loss of teleost MAD B
lophotrochozoa
scalidophores
protostomes
nematodes .
ecdysozoa
arthropods
insects
diptera
rhodophytes (red algae)
Archeaplastids
chlorophytes (green algae)
bryophytes
viridiplantae / @L
? |
embryophytes
(land plants)
tracheophytes
(vascular plants)
magnoliaphytes
(flowering plants)
rhizaria
alveolata
stramenopiles
oomycetes

10

/ aureococcus

?| diatoms

%
\\
brown aIgaeL1 1_
Excavata
cryptophytes
haptophytes

ACAS MADBUB
DDIS MADBUB
PPAL MADBUB
TTRA MADBUB
EINT MADBUB
CCOR MADBUB
BDEN MADBUB
SPUN MADBUB
MELO MADBUB
MVER MADBUB
MCIR BUB
PBLA BUB
RMIC BUB
MCIR MAD
PBLA MAD
RMIC MAD
RIRR MADBUB
TDEF MADBUB
PCAR MADBUB
SPOM MAD
SPOM BUB
NCRA MADBUB
YLIP MADBUB
DHAN MADBUB
AGOS MADBUB
KLAC MADBUB
SCER MAD
CGLA MAD
SCER BUB
CGLA BUB
WMEL MADBUB
UMAY MADBUB
MLAR BUB
MLAR MAD
CNEO MADBUB
EGLA MADBUB
RSOL MADBUB
ABIS BUB

GLUX BUB

PSTI BUB

ABIS MAD
GLUX MAD

PSTI MAD
SARC MADBUB
COWC MADBUB
MBRE MADBUB
SROS MADBUB
TADH MADBUB
AQUE MADBUB
MLEI MADBUB
NVEC MADBUB
SKOW MADBUB
SPUR MADBUB
BFLO MADBUB
CINT MADBUB

LAMPREY MADBUB .

CMIL BUB
LOCU BUB
DRER BUB
TRUB BUB
XTRO BUB
HSAP BUB
MMUS BUB
ACAR BUB
FALB BUB
CMIL MAD
| OCU MAD
DRER MAD B
DRER MAD A
TRUB MAD
XTRO MAD
HSAP MAD
MMUS MAD
ACAR MAD
FALB MAD
SMAN MADBUB
CTEL MADBUB
OBIM MADBUB
LANA MADBUB
CGIG MADBUB
PCAU MADBUB
CELE MAD
BMAL MAD
ACEY MAD
SBAT MAD
CELE BUB
BMAL BUB
ACEY BUB
SBAT BUB

SMIM MADBUB
DMAG MADBUB
LSAL MADBUB
ZNEV MADBUB
ACYR MADBUB
NVIT MADBUB
BMOR MADBUB
DMEL MAD
AGAM MAD
DMEL BUB
AGAM BUB
CPAR MADBUB
PPUR MADBUB
CMER MADBUB
GSUL MADBUB
CREI MADBUB
VCAR MADBUB
CSUB MADBUB
CVAR MADBUB
MSPE MADBUB
BPRA MADBUB
OLUC MADBUB
OTAU MADBUB
KFLA MADBUB
MPOL MADBUB
PPAT BUB

PPAT MAD
SMOE MAD
ATRI MAD

OSAT MAD
ATHA MAD
ACOE MAD
SMOE BUB

ATRI BUB A
OSAT BUB A
ATHA BUB A
ACOE BUB A
ATRI BUB B
OSAT BUB B
ATHABUB B
ACOE BUB B
PBRA MADBUB
BNAT MADBUB A
BNAT MADBUB B
SMIN MADBUB
HOM MADBUB
_IM MADBUB
KER MADBUB
NF MADBUB
PAR MADBUB
LAl BUB

LAl MAD

AANO MAD
AANO BUB

PTRI MADBUB
TPSE MADBUB
NGAD MADBUB
ESIL BUB

ESIL MAD

NGRU MAD
NGRU BUB
GTHE MADBUB
EHUX MADBUB

> > T U > > W

o
o
—

[I—

iR
==

=
—

&=

-

0%

<

1+

go

[I—

[+t

4
§
$
$
’
’

T
_I::I__.

o | ——

e

P

3

_4hh_4
P

it

*TeTe | ooe o®

(

\_

Tetratrico peptide repeat (TPR)

-

KEN box 1 (KEN 1)

’

)

ABBA motif (A motif) Kinase domain
| = f e ) -
- == Efy._éE%E

]
J: T

S, | S | K I MF

RS V4 ¥g§§§¥h2%¥“f- e

== -

GLEZ - binding sequence (GLEBS)

4
. ﬂ -
) o]
- OF RA

Kinetochore attachment regulatory domain (KARD)

Conserved domain Il (CDII)
’ _¢5ALFV%§§I£§§;§~!EL#§ﬁ~I‘Z:;%E"?Ss
. highly probable
duplication
uncertain
bootstrap -
1
duplication [
. [
associated o e

E. Tromer et al. 2016

Supplementary Figure 1

:
- 4
e
;
;
:
;
:
:
:
o
:
;
}




Supplementary file 2

ACAS MADBUB 291 SGDNKSNKSIVNVNTKEG.LPlVA.AAPAAGL GKWC TLAP - - LQERQ] RP-LP W ----- T---CPOT----------------- KAKPSTTESFSIFV F| 386
DDIS MADBUB 268 LGFQIFDDEKG - - - - - - - - - - GSTTNEVLTDSKFFGSSRKAAALMAAGQ TQQ MKWDELEP - - ELN -L Veou-o-- I---LL ------------------- KITTAGFQIYC 360 amoebozoa
PPAL_MADBUB 270 GSFQIYNDESG - - - - - - = - - = - - - - oo oa-- VGEKVETNSKFLGKSGKSATESVRWEELEP - -EL T -APSRWNDT - - - - - ---IVOE- - ----- - QKSDSGPSFEIYC 1] 351
TTRA_MADBUB 299 ASETIFDDSQL - - - = = = = = = = = = = = = = o o o o2 = mmmzmaomen=- GGAAPSSAAPSFTNLPT- -QQAKT TA-RPAAWTGS - - - - - A---LASAG----- - HKPGDLPGLPL IAKPVATSGFAIFV 379
BDEN MADBUB 263 GRRIKVFVDADP - - - - - - - - - - - - - - - o e o o oo oo - - NTDSVSLENRVMPTTSLSNPWP I ¥DG - - ESQRR VP -EPTKWVGA- - - - - T---FPIKQ --------------- PLKKPISADIKIPVYQ 343
SPUN_MADBUB 230 STLQVYRDSEG - - - - - - - - == = === s ce e i e e me e m o - QHQALSERVMP TS TQANPWPDYGT - - SMSQR VR-EPTRWTGA- - - - - -« -LPAKK--=--=-cmmmaaman ARQVPTRSKIEVYQ 306
MELO_MADBUB 317 ARLQVY TDQPS - - - - = = - -« - s e e e e e i e e m s QPSVPTKPKATSKNSTSQAS TPWRDFGA - - EQVRR TR-EVTSWKGA- - - - - T---@SSED------ccnmcnno--- TVPRRLLPKLEVYR 397
MVER_MADBUB 289 GKL TI¥SDATD - - - - = = = == = - c e e oo - - S1SSSTGASVGHASPSQGANRQTIEEPWKDLSE- -EQIRR VY -ESTPWQGYV - - - - - T---LRSDV-=---mmmimmiaaan- TVPKKAVRKLEVFQ p| 374
RMIC_ MAD 273 SSFQVY TBINSS - - - - - = = = m s o oo e e i e e me e e e m s NNNSSSQP I ASSSSSSHRHSAHIPL - FSREQRIENEL - VKEKFASA- - - - - T---BLfss---------------- PVQPVVPIP FEVIQ \ 352
MCIR_MAD 304 ESFSVFTETTS - - - = - - === -x---- AQPSSSSSSSTSRSSILPAARSSLPSSASHSLHSS T - - SAAFR QR-PTEKFTGA- - - - - R---WRESS-------cn-nmmnn-. LPTPPAVVEKFQVYaQ 394
PBLA MAD 282 YSDRTE - - - - - = = = s s m s e m i emm e miaa e e GNSQPSVNPPQSMQPY TH- - RsPEcC TV-RSERFKGA- - - - - V---LPANP------ccmmeaiea o YKRPKKDTF TVFK 351
RIRR_MADBUB 290 ERLNIFYDPNG - - - - - = = = = = = = s e e o e e e i e mmm e mmm - EIGNSALSSTNSKTS IWNSYGT - - YLSRK 1Q-EAEQWKGYV - - - - - T---LPANK----=c-cmmaan- KVHAPMAAKLE I YH 364
TDEF MADBUB 241 PRMQIFTDABE - - - - - - - - - - - o e e e e e e i e e SQASEHIGSGGWGSIGT- - LSRR TV -EVRRMAGE - - - - - K---LPQQN------cmcemmmaaman- TLQQNARLDIFR 308
PCAR_MADBUB 235 PRINVY  TDSEN- - - - - - - - - o o e it e e e e i i e i e e m - ERLNKIFKTDTWDNIGT - - IQERK CQ-KPRTWVGE- - - - - K---LPMKK-=-=--==-cammun-- KAQPSV I TEKF TVFC 305
SPOM MAD 240 FIRFSVYSDADG - - - - - - - = = = = = = = s s oo m i e e i e m e SGKDGQPGTWQTLGT - - VDQRR NI-SATSWVGE- - - - - K---BBLKS--------cooo PRKLDPLGKFQVHC 307
NCRA_MADBUB 281 SKRLAITFSDADA - - - - - - - - - & o o e e i e e i e e i e m e m s AAQQPALGSLSAGSKGWDS IGS - - LADRK TV -EPKPWAGE - - - - - V---LKAGG - ------=---cemmun- KKPVQKMQVFR 352
YLIP_MADBUB 236 KIRLSVFEVDEE | - - - - = = - -« c o e e e e e e e i i e e e e e i PDTSASSGPGYLGT- - NAVRR VM-QATPWAGE - - - - - T---MPSSS-------cmaman-- ALKPAHPKL TVFR 301 f .
DHAN_MADBUB 235 PILQVFVEDED - - - - - - - - = = - o s o o e i i e e i e e e KNQDILNTLFDGSANPPELGP - - | KERV IL-TSKPWCGE- - - - - T---BkKBEKL - - - - EPTKPESKI TVFK 307 Ungl
AGOS MADBUB 240 GIRMQVFKDDAT - - = = = = = = o s o o m e e e m e e mmmmmmm e m e m o GPQTDDWKLSGWTQLDD - - KERRN KQ-HSIPLVAG----------s--cammennn-- TRTDRQPQYPTEKSDIEKIPIFS 312
KLAC_MADBUB 251 GIRLQVFADNEE - - - - - - - - - - - o e i e e e e e i i m s ELQNDKFMLRQDLPTLPP - - YKERN HT-PAIPFKSG-------=--=--="====--- STIAPLKQSNSFSQTDLDKIPVFR 324
SCER MAD 257 [TRINNVFVDGEE - - - - - - = = = = = = = s = s o e e e e e me e m o SDVELFETPNRGVYRDGWENFDL - - KAERN NL-RISLLEAN- - - - --xcmcmmmun-- TNLGELKQHEMLSQKKRPYDEKLPIFR 339
CGLAMAD 241 MSEISIYTDSQD - - - - - = = = - s m s o e e e e i i e e i e a - PEVHDEPLSCLRNWDIFE!I - - LHSRN RI-LAEPLILN- - - - s m i e m i e ameammm s ELDRTFSGDQLKGGKKMILFQ 313
WMEL_MADBUB 251 PRMAITFSEDBS - - - - - - - - - - - o e o e e i ENASGGAWERFGS - - RDDRR VV-EKTSMKGE - - - - - T---l0@GK--------------. PI TPKAEKVP IFSDFN 318
UMAY_MADBUB 316 RIILNVFHDQDD - - - - - = = = = = = = m e o e e i e e mm e mmmm s QHSTRSKPQAASTKGWEDIGT - - VASRN LQ-ADRMAANT - - = = = == = === = s e mmmmmm = - NFKIGASGGVSKKPGSGLAVFR 391
MLAR MAD 277 GIRMKIFEDGVS - - - = = = = = = = s = o e e e e e e e mmmmmmm o mm s DQTSIPGQI TRWDDIGT- - VESNR TV-EPTAWKGQ - - - - - K---LPMKA--------cu--- TTSSGVAAPRPAKMK/IFE 350
EGLA MADBUB 255 TRIQPFVDGEE - - - - - - - - - - - oo o o e e e e e i i e m s GPVQEPGNEWPEFGT- -RVSH I TR-EVERAGDV - - - - - K---BKLAK--------conmoon- GPNRSGGSPIEVFR p| 322
RSOL_MADBUB 251 ARIPVFRDADQ - - - - - - - - - - o e oo e i e e i e e i e m e m s PEFGIQTNEWADVGT - - RDSRR HS - DGKSWQGE - - - - - T---BPBLK-------o oo HGVF TPKTPKI EVYR 319
CNEO_MADBUB 259 RKME I FADEEG - - - - - - = - - - = = - s m oo e e i e e i e i i mme e m - KADDTPASEWPEFGS - - RDERK TV -EAGPWKGE - - - - - T---LPQSA-------cc-mu--- VRGRVAPRTPKVEVFQ 328
GLUX MAD 255 TPLQUIFVDP TG - - = - = = = = = = = = s s m o e e o e mmem e mmmme e m s SAARSAEME TNAWPDIGT - - RKFRV IP-ETKTLSGT- - - - - T---LKQAG------------- RTKRLASASSGS IVPIR p| 329
ABIS MAD 270 SRLQVFVDPSG - - - - - = = = == = = s s s o e mm e mm e m i a e TESQMENSSDSWQDIGT - - RKSRV VP -EVKKIGGT- - - - - T---LKQAG-------- RGKRIASASASGSSSGSKIAVYR p| 348
PSTI MAD 278 ARMQVFVDPSG - - - - = = = = = = = = = o o e o s oeammaameanennens- EQAAAAAPGVWTDVGT - - RTSRV VK-EVSKMKGT- - - - - V---IKQKP-------=--- SSSSRAAPGPGMSGGF TVFR p| 352
SARC_MADBUB 140 GGVSVFVDDDE - - - - - = - - = = - == = s s = s e mmemmmmmmnnn- ENQPPSQE TAAKVWSHVPS - -GASVR L-TAGRWTGG - - - - - - -----=--==-==----- GRSEDAPVIVG.HPLEFPVFH 212
COWGC_MADBUB 214 |- = = = = = = = = = e o e e e e e e e o e e i e e m e e em e a e a . DGFKSLQSPAPTISVKTMQDAP IK-SETSWAGQ - - - - = = = = == = === = o= mme o - - QLVGSPVSTPAATKASFSVWE 270
MBRE_MADBUB 251 GSLQIFSPNGS - - - - - - - - = - oo i e e e i e e i e i e e APAGAQVSAEQGWRQMPV - -QSV TR L-AAGIWTDR- - - - - G---LQGAK--=---=--==-=-=-- SMVRGAGGAGPSLAVLA 324 qOIOZOa
SROS MADBUB 269 GALS IMQDSAE - - - = = = = = = & o s o oo e o oeaamaaaa- DTQERRHRPVVLLSRPQIRSFPD- - ASATA R-DPSGWHGIT- - - - - - - -« o oo oo ee i ie e GGLRTRPTAAATAEPLDVYE 344
TADH MADBUB 274 QSFKIFVDENP - - - - - - - - - - o o o o e e i e i i e e mmmmmm e m - SKLSSASKQMQEWKSLPN - - SNKAV SK-GLSKWNQQ- - - - - Q---1TDVS---------- SNIVKIEASSQKVKSGI TI¥YQ 351
MLEI_ MADBUB 222 KQFSIFKBKNE - - = = = = = = = o s e o e e e e i e e me e mmmmmmm o mm - QPATLPSMSTNPLET- - -KVRC AQPKKQRWKNYV - = = = = = o e e o e i e e i e m e m e VAETESAEPVGKPFSIFE 287
NVEC MADBUB 255 FGFAIIFQDBAP - - - - - - - - o s o o e e e i e i i i e m s TQASSIPTAAGEWAVPPT- -QP TKI TQ-EAGKWSEA- - - - - K---1KQRY - == --==-on-- QPSIPFDSTASKQNFTVHI A 330
SKOW_MADBUB 209 APVKVYGDEDG - - - - - = = = === = == = === = === msmmmmmmmm=- ACSNALLPATGEWTQLAP - -RVEVA TQ - TAGKWNKC - - - - - K---1PQRG------------- GVSIGINDVDMPAFSVHE 283
SPUR _MADBUB 260 NQ IS IFCDDGA - - - - - = - = = & o e e o e oo e e memmmemmeemmn QGAAAAQPSGQWQHLPS - - RSESQ TS - SAGQWAGQ - - - - - R---LPQRN---------. MPRMTFQEvss:SRPDFAV ' \ 336
BFLO_ MADBUB 314 QAFSVFSEDNP - - - - - - - - - - - o s o o e i i e i e e m i am - QDAV | PAPTGEWTNPPL - - PRV T -KPGKWTEA- - - - - K---VSQRA- - - - - - - - - - VPAVPFAAVSMNANSEFS/IHV A 390
CINT_MADBUB 272 [TKFKIFSEDEN - - - - - - =« o s o o e e e e e e e e i e mmemmmmmme e m s NEQHCVGNFASMPN - - NQIN T -APSVWKGA - - - - - == === mommmmmm - EVQLNRNKTTTAISSSNKPFTICQ 342
LAMPREY MADBUB 275 KQMV I PLDESV - - - - - - - -« o e e e e e e e i e e i e e e e m FVLPQDILDEQPWLAPPE-- - -RTA L - KPKPWNKI - - - - - ---FSFHH---- - - - QYKKNPSGGLHNDAPSRPSFVPYV 353
CMIL_MAD 252 CSFKVFSEDGL - - - - - - = = = - = = s e e e e e e e e e e e me e e e - SNPSRDQRMPAPQPQAAL - -PsSSTA L-EPGPWNTA- - - - - ---VHQHP - - - ------ SVPSVPYSQLLSASKPNFQLFV A 330
LOCU MAD 258 HRLTVFDENQA - - - - - - - - - - o o oo e e e a o - lerSNFKP PWLAPPE- - - -A P-KPEKWNGV - - - - -K----------------- KKSVSSYSTEVPPCKPNFQPFV 329
DRER MAD A 284 SRLMIFDENKA - - - - - - - - - s o o e e i e e i e i i e i mmmmemm o ESEPQEPRFEVWTAPPA- - - -A Q-KVEKWSNV - - - - - c--LPLKS--c--aa. RSGLSVAVPPPKPSFQPFYV 356 Vertebrates
TRUB MAD 255 SRLVIIFNENNA - - - - - - - - s o e e e e i e i i e e e mmm e m s HTSCPPEPKLEAWPALPT- - - - I Q-RPEKWCNV - - - - - - --VPLKS------n-=-=-- KIGHTVMAPPPSKPTFQPFYV 329
XTRO_MAD 257 SREAVFDENAA - - - - - - - - - - e o e e e e i e e ie e me e m o SAAPELPSL TPQQWTAPPP - - - -A Q-KAGQ:INVISG ----- ---PSRNS------=---- HQAAAASEPPQTLPSFMP N 332
HSAP_MAD 284 SRITVFDENAD - - - - - = = = - -« o e e e e e i e e e e mme e m e EASTAELSKPTVQPWIAPPM- - - -P L-QAGPWNTG- - - - - ---SLEHR--------- PRGNTASL IAVPAVLPSF TP \ 362
MMUS MAD 263 RRITVFDENAD - - - - - = - - -« o e e e e i e e i e e mm e m e - TASRTELSKPVAQPWMAPPV - - - -P L-QPGPWSTD- - - - - ---PAGRR--------- PHDNPASVTSIPSVLPSF TP A 341
ACAR_MAD 259 PTFAVFDENRV - - - - - - - - - o o e e e e e a - - VTSGPELPALVPQPWVAPPP - - - -V L-QPGAWNIG- - - - - ---RPRSN------------- MDSSTATVAMVPSF TP | 333
FALB MAD 261 PGFAVEDENSV - - - - - - - - & & o e o e e e e e mmaameeaann SGPEIPTLTA PAPPV----P L-SAGPWNSG- - - - - ---RERST----------.... VSSAMEVPHPLPSF TP AA 333
SMAN_MADBUB 231 CNYQIKQDKL T - - = - = = = = = == = e mc e s mmemmamenn- QENSVL IRDLPPI TSDFIRPVGI - -PSSWQ QM-EPSSWNKL - - - = = === = === - e oo cammn-- TTTTTVPASSRPISLPNWE/IF TEDQV| 308
CTEL_MADBUB 262 QPFTIHADBEG - - - - - - - - - - = - s o e i e e i e e i e e me e e m - SAPVLP TPGAKDWG TAPS - -GREFH DR-SAAQWTKA- - - - - K---LKVRK-=-==--=--- HAPHLAMSEVSKMTTPSFQVYEDEEE 340
OBIM_MADBUB 244 SKFENTHTDENN - - - - - - - -« o s o e e e e i e e i e mmm e m e m s PPSDGLPQCNEIESIPF- -KTKVN CR-NPGPWPQN- - - - - K---MTPKK--=---sccmmman- SLSVIKTAPFVVQNDD TG 313
LANA_MADBUB 259 PSFQVYNDENA - - - - - - = - - = o o e o e e m e e i e e mmmm e m s SAGASLPPQTGEYVSAPT-KPEVYR EQ-KAGVWTSA- - - - - K---VKQRS - -=--=----- VPVVPVSEVAQHSRPAFSVHVDENA 337
CGIG_MADBUB 249 LGFQl NA---ccouuoouaannomouaannonnacnnonnans APTLIPETTGEWKEIPK- -PSAIN RQ-KPGVWSSA- - - - - K---VPQRG- - ------------- AVAPVAPSKPSFSIHVEENS| 320
PCAU_MADBUB 259 SSFHVFCDENS - - - - = = = - = & - o s o e e i e i i e i mem i e mm - APSAVPAQTGEWHHIGT- - RAEVR EQ-RPGTWTKA- - - - - K---LHNPS----------- GVVPKHRIHEE TKPAFS | HQDDE 1| 334
CELEMAD 274 QPFEVLSY T TDA - - = = = = - = = o s s o e e o e mmemmmmmmemmmmmmem - DDVEYLRNVHELHAHIERYAIKETT- -NPSITGSS - - -----ccmcmmmamaiaa o TSEAAAVTIYPVSSIEFEVWTV G| 342
ACEY MAD 310 PAFHVFEDEED - - - - - - - - - - o s o e e e e e e i e i e e AAENYLEGIYEVNN- -HIERFSLINDP -SAEKWKAS - = - - = = = =« = m s s s memmmmmmm e m e KVPLKKLGNCVSSF TVWQDDDK 374 metazoa
BMAL_MAD 254 NAFQIN¥QGEER - - - - - = = = - = = & o s oo m e e e i e e e e e e FDDENLLVPKNFGDNLAHVAFVEANSW-DPTKWSDA - - - = = = = == = === = mmmmem = m = - RIDGIPKKRNETHRADF TVFNENCE 323
SBAT MAD 227 [TSFCVFSADSP - - - - = - - = = s o e oo e e e e e mm e e e e me e m e RGNSFPSNQRALSESAVL - - NEINV VR-TPLGGSSF - ----=cmcmmmmmmmmmmeam NRKYFPVAS] IHIRAVI 11 1FHD - - -| 296
SMIM_MADBUB 252 VPEK IMNSENI - = = = = = & s o o e e e e e e e o e e me e i e m e APSLPVKAESSVPF ILHSENS EK-KPAKWNKV - - = = = o« o o om e o e e me e m e e m s KMKPVSKASGEFKEPAFKL MA 321
LSAL_MADBUB 251 PKFDVLEENAS - - - - - - -« o o oo e e e e e i e DARTNILPSGPSNNENFPG - - TQSQNLENE | -GPSKWTSS - - - - - R---1GKKS--------=---- LAVPMNQ | SVKPKFE I DI| 326
DMAG_MADBUB 250 [KP IF ILDDEINN - - - - - - - - o e o e e e e e i e i i e m e m s TGGTQSTLISSKVALPI - -QSVMKAENSL -KATKWTEA - - - = = = = = = == = o e e mmm e mm e m - HAVVNEVVAP IPTQPSFQV GV 320
ZNEV_MADBUB 256 DCIIEVFNDVED - - - = = = = = = = = = = s s e me e mmmmmmmmmmmmm = - NIGIEFAVLEEHLSSIPR--REIIN SL-EPGPWTKK - == === mcmmmmmmmemmmamnn- YRKMRTAAASVSRPSFEL 326
ACYR MADBUB 263 [TVLKIFEDNDE - - - = = = = = = - s o s e e me e m e e mmmmmmm e m - NGLHGIATSNYDLA- - - - - - QKGVN TV-NPGPWTKP - - - - - = = o s e i i e e i e m e e m e RKTREKAPKPVS TVDFEV 329
NVIT_MADBUB 254 AP 1QINQDBIMP - - - - - - - - - - - o o e e e e e e e e GEMKG/SSILDHVP I - -EEAVH TI-KPGPWNNN- - - - - - = o oo m e e i e i mm e mm - ARKCPL/ISSAVKPSFKV 319
BMOR_MADBUB 256 [VMVNVYEDGPS - - - = = = = = = = = = = = o m o e e mmmmmmmmmmm e - s TSRAS IPVPEENETASLVQACSINVENEK-EIGIWTNS - - - - = - - s 2 o c s oo mmmme e oo - KTKMVHANVVPHQPLPF TP 327
DMEL_MAD 255 RNVEVENDENS - - - - - = = - - o« o e e i e e i e i e e e i e o m - EGNIPISNSETEVKSSLRS | IDSACS IK-EPVAWNKA - - = = = = = = o oo me e o e o - NAKRHKHGK/IFGSNASPDLGFDI \ 333
AGAM_MAD 245 SNAIVETDDAA - - = = = = = o & o s o o e et e o mmaameaomaanee=- SAEPGSSIVRPFSSVHAN- - - - - - || -EAARLAKT - = = = = = = = =« oo eaamao NHAPSSSLHKKPLFGSHQAPSFDIPV 316
CPAR MADBUB 270 RAFAIFEDGAG - - - - - - - === === === -s2-cs2-caamseamea=-=- GSAQAAVPPRDVPS - -EAVRH AP-AAIRWTDA ----- B---VPSKR- - - - - - - - - - - - - - - PRGAAPVAPFAVHE \ 336
PPUR_MADBUB 279 GGFQIFHDSAA - - - - - = - o s o o e e e e i e m e e e mm e e m - ASEVQVPQVHVKNPRAGFPA- -VSLSA SA-LPTKWNEGFEDAATTPNLSSRA---------- GSGVRSGRVEPPPAASF@IYT 366
CMER_MADBUB 412 RSFVVIA --------------------- LTEQSTSAASAQLPERPGESGMP TDGLRFPS - - VAAGKRENQG - R1QPWNGVHL IGDNEARFQH@R- - - - - - - - - - AMNAALVPHDQRRTLAF TVYV 510
GSUL_MADBUB 243 SNFEITHQDQEQ - - - - - - - - - - - oo o e e e e e e e QENIAPSFFPHVPL - -MTLHTKENQG - TVD | WKGR - - - - - B---LPGKE------------- FLKDRSTS I TNSSFEIFE 313
CREI_MADBUB 257 RPLAVVADDEF - - - - - - - - - = o o e e e e e e o - MGLGRGDSENGPLPGYS TMPQMNNLKELKP--YTVIR TD-RATAWNQF - - - - - - - - - - SLLPGGDTGPGGGATSLGLGGPGAAASASGLDIFT 354
VCAR_MADBUB 255 PFVGLHEDEEF - - - - - - - - - - - - VIGDNPRPSLPGYSMMPQVIVDPCQIYLATQLNNLGELQP - -VGIRR LD-RALAWNQA - - - = = = == = === === ooz ALLPGTAASAAAPASTASGIQVFT 351
CSUB_MADBUB 272 GGLD IFVDEAF - - - - - = - - s o o e e me e mmm e mm e m s RPGGSSAEAVPEAAHTGETGWKQLGI--FE TR MQ -QPGRWAGA- - - - - B---Bxkiilo----------------- SLMVEPAPSL |Iv 350
BPRA_MADBUB 272 SNFEVFEDDBE - - - - - - - - - - - c o m oo e e i e e a o NGSRMTQNRGDSEN I ATNWKKLGT- - REETI AA - KPSQWNGA - - - - - S---LTASK--=--=--n-mu---- RKLAPGKTIDATIEVYE 351
OLUC_MADBUB 292 GGLDVYDDAEN - - - - - - - - - - o e e e e i e e i e e i e m e m s GAPTPGEATTIGRWKNLGG--YK VR TA-QATTWAGQ- - - - - I---AT SK-=-==casccnancann= RKVIVPSDEIAVFE 363 .
OTAU_MADBUB 275 GGLE I¥DDAEN - - - - - - - - - o o e e e e e e e e e i e a e m s GAPTPGANTETARWENLGS - - YREMR SA-QATSWNGQ- - - - - - -BTESK-------- oo RKV VPSDEITVIE 346 arCheapIaStldS
MSPE_MADBUB 269 GGLE I¥CDEED - - - - - - - = = = - s o s e i e e i e e e e i aa e GVAPSAAPAPWKNLGK- -YTETR TR-GATQWTGQ - - - - - G---LGNKR-----------. SRPGQASAVTPAPDLDIYE 342
KFLA_ MADBUB 251 SKLDIFVBEAF - - - = = - = = = o s e e e e e me e mm - GGPSAGPS I AASGRSEALGPAPLWEKLPT- -QAEGS Q - KASQWSGM - - - - - I---LP Kesseaeoaaaeancanns TKSANAGSGLEVFV 332
MPOL_MADBUB 251 AKLSIFVDPEF - - - - - - - - - - - oo o oo oo - - ESSRNNSTQDLPGEDPGLSSNQSAAWWHLPA - -EADRI VQ-QPTKWTDA- - - - - ---WkKElH - - ------ - PFSQGQQSGLEVYV 334
PPAT_MAD 243 STMDIFVDDEF - - - - - - = - - s« o c e e i e e e e e e m o HSGTRPSVVPEPVGVHVPAATWKNLGH - -QKEVR DQ - RPSKWNET- - - - - T---LPRLG-----------=--- KVSKHVEARPPIEVFYV 324
SMOE MAD 239 QTFSVFVDSEL - - - - - - - = = = - s o oo e e i e e o e - - NPASKVPGLHENGAQGHALPVWTNLGS - -QAERT VQ-QPTRWNEA- - - - - ---4PEBR - - -------------- SRPVSVSTEALDVYV 319
ATRI_MAD 258 AlL-vccccuroonccucannnannns GTQARHPHSGANQLDATKSQGHAWKTLGT - -QAERN SS-LPSKWTSH- - - - - ---IPQBM- - - - - - - - - GVRSGATSGVALEVF I 341
OSAT_MAD 273 ENS - - - s s s s e m e e e e e LPSHGLARTRSNNTAWQTLGS - -QADRN NM- RPAKWTSH- - - - - ---1PQKV - - - - - - - GSRAAVQPTRVSSIEVFV 350
ATHA_MAD 264 AVS - - s s s e e e e e iaa e DTTSGNQPESDKSRPEFGSWLMLGG - - RAERN NS - LPRKWASF - - - - - ---VPQKP- - - ----- e IVRTVAAASASTFEVFV 344
ACOE_MAD 290 AKA = = = = === ocouooccoancenneananens NTILNQQPELPKAKMTAWQNLGT - - RAERN CA- IPEKWTSN- - - - - ---1POKL - - - ------- GSRSAVAAAAAAASTCIEVEV 372
PBRA_MADBUB 238 ENN------ccccrcaacaaacancaanncnnanannn- NPVDRNRLCPPGPGTMGLA- - RSETN VL-APATWNAP - - - - - - - - - - - c s o m o e m e - - LRRGPPAKPAVPSAEPS/IQVFV 311
BHOM_MADBUB 272 EEA-----cc-accaacenanacancanncanannnnnnas EERETTNNVPWTRMDA - - FAAQS E--RWLRWRAG - - - = - === == === =========-- PRIGD - --------==-="====--- 320
ALIM_MADBUB 281 SRFEVFEQRSA- - - -----=--=-- QTEPWRKDDWGDEN - - -DNDEGNDDENRRG TAWKNLAG - - VKELQ SI-DPAPWTHQ------------ GFGPGTVAPRRQERTRGQDGSEEGEQfAFDVVV A 381
AKER_MADBUB 264 RKVDVFVEENA - - - - - - - - o oo o oo i i oo s GFKKHNWGSED TSDQRGQWSVLN[T - - ESESR TK-KARPWMDQ - - - - - - - - - - o oo e e i e o e o - GFGTSSSNPSVRPSAPSFGVF 342
PINF_MADBUB 261 PVEVINYEDPVG - - - - - - = = - o s o o e e e e i e e i e e i e m s HSVDPFDGNGGWKKLGT - -MQ@QD EM- TPSAWNPR- - - - - - - - - GAREETGARVGRLPDRRSPSAGSSRAQDASPLQVFV 346
HPAR_MADBUB 266 PVETVNYEDPVYV - - - - - -« o s o e e e e i e e i e mmmmme e mm RHVDPFCGNGEWKKLGT - -MQ@QD EL - APSAWNPP - - - - - - - - - AASTATDSGHNR- - -ERLPSYMSRSHPQV I SHQVFV 348 SAR
ALAIMAD 256 PEFSVHEDS IE- - - = - - - = = o s o o e e e e e e e mmm e e e m - LSPEI TEESDAKWKELGT - - VEEQD VIl - TPTVWNQS - - - - - G---LHSRP----- EA---ENPELSTTRVPPRGETLKVY I 335
AANO MAD 193 GGFAIFVDDAP - - - - - - = = = - s e e e i e m e e e e e e RSRLDADAGDADDWPDFGT- - LQERV ER-GPTPWAEA- - - - - A---LEAPK------scmcaaann PKAAAPLGFSLYYV 263
PTRI_MADBUB 274 GAFAIFVDQNE - - - = = - = = = - o oo e e o e e me e o e - ENSGFSGFNDSTPGEDAIQTRQRLER - - EEDRK TQ-AVETWNHR - - - - = == = === = === - - GAYTSLYAAAAPPSRAPGLSLAPFAVHV 360
TPSE MADBUB 342 |AGFNIFQDNDE - - = = = = = = = = = = = oo mmm e o e mmmmmmmm o NNDNVFDEEDNDHGYQLTK- -ECERT NM - RAEMWNERGYGLVE - - -PSGGSADS I VGTVRSARGGAVSGSSVAAAPAFSVFV 435
NGAD_MADBUB 235 RGVP IFVDAGL - - - - = = = -« - o o e e e e e e e oo - REGOQHTFLDHEEAEASQHPSAWADVGS - - ERERR EL-AKIQWSAG ----- P---LASQA------ PARRARGSGLPRVPAPPAPALDIYV 325
ESIL_MAD 336 LGFAVFVEEEF TAGPEAAAAAARARRAAGGG ILDDSFQDDGGGRSSSSSAASSSSAAWADYGT - - RASRQ TA-NPSRWTDG - - - - - A---LGDRP------- GAAAPAPTRRGEGVRAAAPFPIYI 450
NGRU MAD 478 NNFVI¥DESNG - - - - - - - - - = - - o = - oo - - - SAEKIAHAATTRTLPFQIPKELTSMGPRFLTS - -EQEQE NE - KPDKWTNY - - - - - S---LPQQN- - - - - DDMMLGMLQP IGAS I SKPASHFS/IFV 574
EHUX MADBUB 271 GNF TIFDDDAA - - - - - = - o - o o e e e e i i e i mmmme e m s RADAEGDEEGASRAGAW-EAGT- -MTQQA SA-AATAWDGV - - - - - T---LPQRK-===-=--===--- PAGAPQGPAEPEGCPFSIHVDDGC 350
GTHE_MADBUB 262 GGF S IFVDSEN - - - - = - - - = o o e o it e e i i e e mm e i e mm - SAPTSQQSGGGWEYLPA- -EKEKT TR-AATQWTKE - - - - - AAGVIPMNR- - - - - - - ARPSVPAAGSAAPEKAGVDFEFFV 344
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Taxonomy Species ID Species nhame
longamoebia ACAS Acanthamoeba castellanii
amoeba . , DDIS Dictyostelium discoideum
dictyostelia . .
PPAL Polysphondylium palidum
apusomonadida TTRA Thecamonas trahens
ichtyosporea SARC Sphaeroforma arctica
filasterea cowcC Capsaspora owczarzaki
. MBRE Monosiga brevicollis
choanoflagellida -
SROS Salpingoeca rosetta
LAMPREY Petromyzon marinus
CMIL Callorhinchus milii
LOCU Lepisosteus oculatus
DRER Danio rerio
vertebrata TRUB Tgk/fugu rub.r/pels
FALB Ficedula albicollis
chordata - - -
ACAR Anolis carolinensis
HSAP Homo sapiens
MMUS Mus musculus
XTRO Xenopus tropicalis
cephalochordata BFLO Branchiostoma floridae
tunicata CINT Ciona intestinales
echinodermata SPUR Strongylocentrotus purpuratus
hemichordata SKOW Saccoglossus kowalevskKii
annelida CTEL Capitella teleta
brachiopoda LANA Lingula anatina
CGIG Crassostrea gigas
mollusca - -
OBIM Octopus bimaculoides
metazoa platyhelmithes SMAN Schistosoma mansoni
vinctiplicata PCAU Priapulus caudatus
thabditida CELE Caenorhabditis elegans
ACEY Ancylostoma ceylanicum
nematoda — .
spirurida BMAL Brugia maly
ascaridida SBAT Soboliphyme baturini
DMEL Drosophila melanogaster
AGAM Anopheles gambiae
. BMOR Bombyx mori
insecta — -
NVIT Nasonia vitripennis
arthropoda ACYR Acyrthrosiphon pisum
ZNEV Zootermopsis nevadensis
opisthokonta crustacea LSAL Lepeophthe./rus salmonis
DMAG Daphnia magna
arachnida SMIM Stegodyphus mimosarum
cnidaria NVEC Nematostella vectensis
placozoa TADH Trichoplax adhaerens
ctenophora MLEI Mnemiopsis leidiyi
porifera AQUE Amphimedon queenslandica
microsporidia EINT Encephalitozoon intestinalis
.- BDEN Batrachochytrium dendrobatidis
chytridiomycota -
SPUN Spizellomyces punctatus
RMIC Rhizopus microsporus
mucorales MCIR Mucor circinelloides
PBLA Phycomyces blakesleeanus
: MVER Mortierella verticillata
mortierellaceae -
MELO Mortierella elongata
glomeromycota RIRR Rhizophagus irregularis
entomophtorales CCOR Conidiobolus coronatus
ustilaginomycotes UMAY Ustilago maydis
wallemiomycetes WMEL Wallemia mellicola
pucciniomycetes MLAR Melampsora larici-populina
tremellomycetes CNEO Cryptococcus neoformans
fungi basidiomycota RSOL Rhizoctonia solani
EGLA Exidia glandulosa
agaricomycetes PSTI Punctularia strigosozonata
ABIS agaricus bisporus
GLUX Gymnopus luxurians
PCAR Pneumocystis carinii
taphrinomycotina TDEF Taphrina deformans
SPOM Schizosaccharomyces pombe
pezizomycetes NCRA Neurospora crassa
YLIP Yarrowia lipolytica
ascomycota —
DHAN Debaryomyces hansenii
KLAC Kluyveromyces lactis
saccharomycetes —
AGOS Ashbya gossipii
CGLA Candida glabrata
SCER Saccharomyces cerevisiae
glaucophyta CPAR Cyanophora paradoxa
. GSUL Galdieria sulphuraria
cyanidales —
rhodophyta CMER Cyanidioschyzon merolae
porphyridiales PPUR Porphyridium purpureum
BPRA Bathycoccus prasinos
. MSPE Micromonas species
mamiellophyceae —
OoLuUC Ostreococcus lucimarinus
OTAU Ostreococcus tauri
chlorophyta - ”
CREI Chlamydomonas reinhardtii
chlorophyceae -
. VCAR Volvox carteri
archeaplastida —
. CVAR Chilorella variabilis
trebouxiophyceae ——
viridiplantae CSUB Coccomyxa subellipsoidea
klebsormidiophyta KFLA Klebsormidium flaccidum
marchantiophyta MPOL Marchantia polymorpha
bryophyta PPAT Physcomitrella patens
lycopodiophyta SMOE Selaginella moellendorffii
embryophyta ATRI Amborella trichopoda
magnoliaphyta OSAT Oryza. sat/v.a japc?n/ca
ATHA Arabidopsis thaliana
ACOE Aquilegia coerulea
excavata heterolobosoea NGRU Naegleria gruberi
blastocystis BHOM Blastocystis hominis
labyrinthulomycetes AKER Aplano<.:hytrlur'n ke'rgue/'ense
ALIM Aurantiochytrium limacinum
ALAI Albugo laibachii Nc
oomycetes PINF Phythophthora infestans
stramenopiles HPAR Hyaloperonospora parasitica
SAR eustigmatales NGAD Nannochloropsis gaditana
pelagophyceae AANO Aureococcus anophagefferens
phaephyceae ESIL Ectocarpus siliculosus
. PTRI Phaeodactylum tricornutum
diatomea —
TPSE Thalassiosira pseudonana
thizaria plasmodiophoromycetes PBRA Plasmodiophora brassicae
cercozoa BNAT Bigelowiella natans
alveolata chlorarachniophyta SMIN Symbiodinium minutum
haptophyta EHUX Emiliania huxleyi
cryptophyta GTHE Guillardia theta
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eukaryotic MAD-like BUB-like
Species ID ID|type
supergroup ABBA KEN :
KEN1 ABBA1 KEN2 ABBA2 Dbox MadaM oo Jell CDIl  kinase
ACAS ACAS_MADBUB 1 1 1 1 1 4 3
amoeba DDIS DDIS_MADBUB 1 1 1 1 1 1 3 2
PPAL PPAL_MADBUB 1 1 1 1 1 1 6 1
unknown TTRA TTRA_MADBUB 1 1 1 1 1 1 6
SARC SARC_MADBUB 1 1 1 1 1 2 2
cowc COWC_MADBUB 1 1
MBRE MBRE_MADBUB 1 1 1 1 2 3
SROS SROS_MADBUB 1 1 1 1 2 1 1
LAMPREY | LAMPREY_MADBUB 1 1 1 1 1
CMIL_BUB 1 1
cMIL
CMIL_MAD 1 1 1 1 3 1 -
LOCU_BUB 1 1
Locu
LOCU_MAD 1 1 1 1 2 2 3
DRER_BUB 2
DRER DRER_MAD_A 1 1 1 1 1
DRER_MAD_B 1 4
TRUB_BUB 2 1
TRUB =
TRUB_MAD 1 1 1 1 1
FALB_BUB 1 2
FALB
FALB_MAD 1 1 1 1 2 2 -
ACAR_BUB 1 1
ACAR =
ACAR_MAD 1 1 1 1 1 1 1
HSAP_BUB 2 2
HSAP
HSAP_MAD 1 1 1 1 2 1
MMUS_BUB 1 3
MMUS
MMUS_MAD 1 1 1 1 2 1
XTRO_BUB 1 1
XTRO =
XTRO_MAD 1 1 1 1 2 1
BFLO BFLO_MADBUB 1 1 1 1 2 1 2
CINT CINT_MADBUB 1 1 1 1 2 4
SPUR SPUR_MADBUB 1 1 1 1 2 7 1
skow SKOW_MADBUB 1 1 1 1 1 2
opisthokonta CTEL CTEL_MADBUB 1 1 1 1 1 2 1
LANA LANA_MADBUB 1 1 1 1 3 4 1
CGIG CGIG_MADBUB 1 1 1 1 1 2 1
OBIM OBIM_MADBUB 1 1 1 1 1 1
SMAN SMAN_MADBUB 1 1 1 1
PCAU PCAU_MADBUB 1 1 1 1 2 3 - 1
CELE BUB 2
CELE =
CELE_MAD 1 1 1 1
ACEY BUB 1 1
ACEY =
ACEY_MAD 1 1 1 1 1
BMAL_BUB 2
BMAL =
BMAL_MAD 1 1 1 1 -
SBAT_BUB 2
SBAT
SBAT_MAD 1 1 1 1 1
DMEL_BUB 3
DMEL
DMEL_MAD 1 1 1 1 1 3 2
AGAM_BUB
AGAM
AGAM_MAD 1 1 1 1 1 2 2
BMOR BMOR_MADBUB 1 1 1 1 1 1 2
NVIT NVIT_MADBUB 1 1 1 1 1 2 2
ACYR ACYR_MADBUB 1 1 1 1 1 5
ZNEV ZNEV_MADBUB 1 1 1 1 3 2 7
LSAL LSAL_MADBUB 1 1 1 1 1 3 1
DMAG DMAG_MADBUB 1 1 1 1 3 2 2
SMIM SMIM_MADBUB 1 1 1 1 2 3
NVEC NVEC_MADBUB 1 1 1 1 2 3 1
TADH TADH_MADBUB 1 1 1 1 2 2 2
MLEI MLEI_MADBUB 1 1 1 1 3
AQUE AQUE_MADBUB 11 10 1
EINT EINT_MADBUB
BDEN BDEN_MADBUB 1 1 1 1 1 2
SPUN SPUN_MADBUB 1 1 1 1 1 1 1
RMIC_BUB
RMIC
RMIC_MAD 1 1 1 1 1
MCIR_BUB
MCIR
MCIR_MAD 1 1 1 1 1
PBLA_BUB
PBLA =
PBLA_MAD 1 1 1 1 1
MVER MVER_MADBUB 1 1 1 1 1
MELO MELO_MADBUB 1 1 1 1 1
RIRR RIRR_MADBUB 1 1 1 1 1 -
CCOR CCOR_MADBUB 1 2
UMAY UMAY_MADBUB 1 1 1 1 1 1
WMEL WMEL_MADBUB 1 1 1 1 1 1 1
MLAR_BUB 1 1
MLAR =
MLAR_MAD 1 1 1 1 1 1
CNEO CNEO_MADBUB 1 1 1 1 1 1 2
RSOL RSOL_MADBUB 1 1 1 1 1 1 5
EGLA EGLA_MADBUB 1 1 1 1 1 1 7
PSTI_BUB 1 7 1
PSTI
PSTI_MAD 1 1 1 1 1 1 2
ABIS
ABIS_MAD 1 1 1 1 1 1 2
GLUX
GLUX_MAD 1 1 1 1 1 1 2
PCAR PCAR_MADBUB 1 1 1 1 1
TDEF TDEF_MADBUB 1 1 1 1 1 1
SPOM_BUB 1 1
SPOM
SPOM_MAD 1 1 1 1
NCRA NCRA_MADBUB 1 1 1 1 2
YLIP YLIP_MADBUB 1 1 1 1 1
DHAN DHAN_MADBUB 1 1 1 1 1
KLAC KLAC_MADBUB 1 1 1 1 1
AGOS AGOS_MADBUB 1 1 1 1 1
CGLA_BUB 1
CGLA =
CGLA_MAD 1 1 1 1 1
SCER_BUB 3 - 1
SCER
SCER_MAD 1 1 1 1 1 1
CPAR CPAR_MADBUB 1 1 1 1 1
GSUL GSUL_MADBUB 1 1 1 1 1 1
CMER CMER_MADBUB 1 1 1 1 1 - 1
PPUR PPUR_MADBUB 1 1 1 1
BPRA BPRA_MADBUB 1 1 1 1 1 2
MSPE MSPE_MADBUB 1 1 1 1 4
oLuc OLUC_MADBUB 1 1 1 1
OTAU OTAU_MADBUB 1 1 1 1
CREI CREI_MADBUB 1 1 1 1 1 2
VCAR VCAR_MADBUB 1 1 1 1 1 2
CVAR CVAR_MADBUB 1 2 1
csuB CSUB_MADBUB 1 1 1 1 1 8 3
KFLA KFLA_MADBUB 1 1 1 1 1 1 2
MPOL MPOL_MADBUB 1 1 1 1 4 1
PPAT_BUB 2
archeaplastida PPAT
PPAT_MAD 1 1 1 1 1 11
SMOE_BUB 2 1
SMOE
SMOE_MAD 1 1 1 1 1
ATRI_BUB_A
ATRI ATRI_BUB_B _ 4
ATRI_VMAD 1 1 1 1 1
OSAT OSAT BUB_B “ 5 1
OSAT_MAD 1 1 1 1 1
ATHA ATHA_BUB_B — 3 1
ATHA_MAD 1 1 1 1 1 1
ACOE ACOE_BUB_B — 3
ACOE_MAD 1 1 1 1 1
excavata NGRU
NGRU_MAD 1 1 1 1 1
BHOM BHOM_MADBUB 1 1 1 2 1
AKER AKER_MADBUB 1 1 1 1 1 1 4
ALIM ALIM_MADBUB 1 1 1 1 1 3
ALAI_BUB 1
ALAI
ALAI_MAD 1 1 1 1 1 1 1
PINF PINF_MADBUB 1 1 1 1 1 1 4
HPAR HPAR_MADBUB 1 1 1 1 1 1 2
NGAD NGAD_MADBUB 1 1 1 1 1 1
SAR AANO
AANO_MAD 1 1 1 1
ESIL_BUB
ESIL
ESIL_MAD 1 1 1 1 1
PTRI PTRI_MADBUB 1 1 1 1 1 1 4
TPSE TPSE_MADBUB 1 1 1 1 1 1 4
PBRA PBRA_MADBUB 1 1 1 1 1 1
BNAT_MADBUB_A 1
BNAT
SMIN SMIN_MADBUB 1 1
EHUX EHUX_MADBUB 1 1 1 1 1 5
unknown
GTHE GTHE_MADBUB 1 1 1 1 2 - 1
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mutant 5'-3' sequence orientation
dABBA1 CCATTTCCTCAACAGATGCAAAATAATAGTGCTGATGAGGCTTCTACAGCAGAGTTGTCT FW
dABBA1 AGACAACTCTGCTGTAGAAGCCTCATCAGCACTATTATTTTGCATCTGTTGAGGAAATGG RV
dABBA2 TCACTGATAGCTGTACCCGCTGTGCTTCCCACTGCACAACAGCCAGTTATGACACCATGT FW
dABBA2 ACATGGTGTCATAACTGGCTGTTGTGCAGTGGGAAGCACAGCGGGTACAGCTATCAGTGA RV
Wi1A CAGTCCAGCCAgcGATAGCACCCCCC FW
W1A GGGGGGTGCTATCgcTGGCTGGACTG RV
W2A GCAAGCAGGCCCTGCGAACACAGGCAGG FW
W2A CCTGCCTGTGTTCGCAGGGCCTGCTTGC RV
KEN1-AAA GATGAATGGGAACTGAGTGCAGCAGCTGTACAACCTTTAAGGCAAGG FW
KEN1-AAA CCTTGCCTTAAAGGTTGTACAGCTGCTGCACTCAGTTCCCATTCATC RV
KEN2-AAA CCATGCCCAGGGCAGCGGCTAGCGAGCTGCAAGC FW
KEN2-AAA GCTTGCAGCTCGCTAGCCGCTGCCCTGGGCATGG RV
dDBOX GAGTCTTCTGTACCACAAAAGAGCAAAGGGAAAAAGACAGC FW
dDBOX GCTGTCTTTTTCCCTTTGCTCTTTTGTGGTACAGAAGACTC RV
dABBA3 GGTCCCAGTGTACCTTTTCTTCTTTCAGAAAAGAAG FW
dABBA3 CTTCTTTTCTGAAAGAAGAAAAGGTACACTGGGACC RV
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