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SUPPLEMENTAL TABLE AND FIGURE LEGENDS

Table S1. Data collection, phasing and refinement statistics for crystal
structure of ctCENP-INT alone and ctCENP-INT complex with thCENP-HCT/KCT

Figure S1. The phylogenetic tree of CENP-I (A), CENP-H (B) and CENP-K (C)
from divergent species, and the reconstitution of thCENP-H/INT/K complex

(D).

Figure S2. Sequence alignment of the CENP-I from multiple species

The alignment is generated using the online ESPript 3.0 server. Secondary
structural elements predicted from PSI-PRED online server and found from
crystal structure are indicated above the sequences, with the color blue and gray.
The sequence of ctCENP-I shares high similarity (50%) with human CENP-I (E-
value 7.65E-20) and high identity (62%) with thCENP-I.

Figure. S3 Sequence alignment of the CENP-K from multiple species
The sequence similarity between thCENP-K and hsCENP-K is 40%, based on
the reciprocal Best BLAST result (E-value= 1.81E-06).

Figure. S4 Sequence alignment of the CENP-H from multiple species.

The thCENP-H exhibits a relative low sequence similarity (29%) with hsCENP-H,
but the residues in involved the binding interfaces for the complex formation
show higher conservation levels.

Figure S5. Density maps of thCENP-H®T and thCENP-K®T, and crystal
structure of the ternary complex in one asymmetric unit

A. Cartoon view of fungi CENP-H/I/K complex structure. Even though two
molecules of ctCENP-INT (cyan and green) were found in one asymmetric unit,
only one binds to the heterodimer of thCENP-HCT (magenta) and thCENP-KCT
(yellow).

B. SDS-PAGE electrophoresis analyses of the complex crystals, stained with
Coomassie Blue.

C. Electron density for thCENP-HCT in the complex structure, composite omit map
calculated with Phenix, contoured at 1.00.



Figure S6. Analyses of the binding activities of thCENP-H WT or mutants
bound to GST-thCENP-KAN"® and GST-thCENP-K™

A. In vitro binding assay were performed to examine the binding activity between
thCENP-HN164 (ACT) and thCENP-KN143 (ACT) complex and ctCENP-INT,

B and C. Recombinant thCENP-H WT or mutant proteins were mixed with GST
or GST-thCENP-KAN75 (B) and GST-thCENP-K™- (C) proteins. GST pull-down
assays were performed. The bead-bound proteins were resolved with SDS-
PAGE and stained with Coomassie Blue. Quantification was summarized for both
in Figure 3B.

Figure S7. Analyses of the binding activities of hsCENP-H WT or mutants
bound to GST-hsCENP-KAN8% and GST-hsCENP-K-

A and B. Recombinant hsCENP-H WT or mutant proteins were mixed with GST
or GST-hsCENP-K2N8 (A) and GST-hsCENP-KF- (B) proteins. GST pull-down
assays were performed. The bead-bound proteins were resolved with SDS-
PAGE and stained with Coomassie Blue. Quantification was summarized for both
(A and B) in Figure 3D.

Figure S8. Analyses of the binding activities of thCENP-H WT or mutants
bound to ctCENP-INT, and Immuno-blotting analyses of gene knock-down
and overexpression in cell experiment.

A. Recombinant thCENP-H WT or mutant proteins were mixed with GST or GST-
ctCENP-INT proteins. GST pull-down assays were performed. The bead-bound
proteins were resolved with SDS-PAGE and stained with Coomassie Blue.
Quantification was available in Figure 4B.

B. Cell lysates of HeLa Tet-On cells treated with Luciferase, hsCENP-H or
hsCENP-I siRNA were resolved with SDS-PAGE and blotted with the indicated
antibodies.

C. Cell lysates of HeLa Tet-On cells in Figure 5D were resolved with SDS-PAGE
and blotted with the indicated antibodies.



Data collection, phasing and refinement statistics

Wavelength

Resolution range (A)
Space group

Unit cell (a, b, c (A))

Unique reflections
Multiplicity

Completeness (%)

Mean l/sigma(l)

Wilson B-factor

R-meas’

R-pim!

CccC, .}

Phase determination
Anomalous scatterer

Figure of merit, 46.20-2.30 A
Refinement statistics
Reflections used in refinement
Reflections used for R-free
R-work

R-free

Number of non-hydrogen atoms
macromolecules

solvent

Protein residues
RMS(bonds)

RMS(angles)
Ramachandran favored (%)*
Ramachandran allowed (%)*
Ramachandran outliers (%)*
Rotamer outliers (%)
Clashscore

Average B-factor

macromolecules

solvent

*Data for the highest-resolution shell are shown in parentheses

ctCENP-INT(Se-Met)

0.9778
46.197 - 2.298(2.38-2.30)*

P 41212

59.671 59.671 145.971 90 90 90
22388(2244)

4.5 (4.5)

99.7 (99.9)

21.42(3.25)

47.39

0.070(0.588)

0.033 (0.274)

0.866

Selenium (1 of 1 possible sites)

0.246

12379(1202)
1238 (134)
0.1739 (0.2132)
0.2277 (0.2867)
1790

1700

90

213

0.007

0.961

98.09

1.91

3.24

4.03
54.73
54.44

60.28

ctCENP-INT complex with #hCENP-HCT/ KCT

0.986
46.46 - 2.199 (2.24-2.20)*

P 41

67.847 67.847 186.269 90 90 90

42600 (4220)

9.4 (7.6)

100 (99.5)

29.64(1.44)

46.37

0.102 (1.562)

0.033 (0.559)

0.694

42479 (2611)
2143 (228)
0.1877 (0.3134)
0.2298 (0.3549)
4699

4579

120

544

0.008

0.901

97.14

2.5

0.36

0.82

8.82

69.44

69.79

56.11

R-meas = £ (n/n-1)"2 X, |I(4) -<I(£)> |IZ,2. 1(4), where 1(#) and <I(4)> are the ith and mean measurement of the intensity of reflection h.
*R-pim =100 £ X, [1/(n,-1)]"?1, -<1>/X <1, >, where n, is the number of observations of reflections h.

’CC, , values shown are for the highest resolution shell.

“As defined by the validation suite MolProbity.

Table S1



Maximume-Likelihood Phylogenetic Tree of CENP-I
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CENP-I Alignment

PDB
PSI PRED

1 10 20 30 40 50 60
H.sapiens MSPQKRVKNVQAQNRTSQGSSSFQTTLSAWKVKQDPSNSKNISKHGQNNPVGDYEHADDQ
G.gallus .. .MQRRQSSKHSKRPLQVHHSNQTDLSAWR....KGGTVDTEKSAQNRQSLSDQKNDNE
M.musculus MATQRVTRNSQQQNRISQGSNSRQTSLLDWMVKDKSGNFKSVLK..ESSSVEDSTRTDDR
X.laevis = ... MEERPP « v v v vttt ettt e et et e e e e e QKSQQDESMRKQDV
D.rerio . .VSEPSGEAESSVSSVSNRSLRLAEKEKKK
S.cerevisiae
S.pombe
C.fumosorosea
T.terrestris
C.thermophilum
M.thermophila
consensus>50
PDB
PSI PRED
H.sapiens AEEDALQMAVIGYFIEK[GP|I KA S QNKDK|T[L]
G.gallus . . QOD[S|LEQAL|SYFEKIQDRVSLKKSE|VL
M.musculus T . E[GALIQVAVIGYF|QK/GPKKASLISKDK|V|L|
X.laevis S. I|QQMEDAL|LF LKNVKSKVP LKGNH|T|L|
D.rerio GEAD|PF|T ARAK|YLSQF KAGT TVRGND|EL|
S.cerevisiae .MS|LILDDIILISLINANERTP.|. . PQAL
S.pombe G.F[LDIEEGIQOWIKKNSENLSS|SKKT|I[L
C.fumosorosea AGDPDE[ITNLIADIVAASKLPPKARAT|LYV|
T.terrestris PERDPDLDGLLGDLEAASKLPAKRRQT|S|T
C.thermophilum TEED|GLPRLIDAIEEASKIPAKRRQT]PI
M.thermophila PEDDDLGGLIGDLEAASKVPAKRRQTN[I|
consensus>50 .ed.le..i...e.......... q..1l.
PDB 00000000000
PSI PRED Q0000000 Q000000000

129 139 149 159 169
H.sapiens GKFGNAV|NTRILK.CMIPATV[ISED|SVVKAVSWLCVG. . ...... K|C[S|G S[TKVLF YRWLYV]
G.gallus GKLADTV|NTR[LLK . SLIPASAIPES|SIIVSSVSWECV|S. ... .... K|C|S|SNIIQLLFLRWLI
M.musculus GKFGNAVNSR[ILK.CMIP|ESHISEDSVLKAVSWLCVD. .. ..... KIC[SIGN[TKVLF YRWLV|
X.laevis GYLVDSLNVR[LMK. CLIPASEVTRS|SIILQAVSLFCVV ... ..... KIC|SITNTQILFLRWL I|
D.rerio LNAGTPNCSR[ILK.FLIPATVVPQEAIVKGVSWLCVG. .. ..... KMPMNAQVLFLRWVL|
S.cerevisiae SIIDTVTKVYIVENCFLPD|GYLTKELLLEIINHLGTPTVFSRYRIQTPPVLQSALCKWLYV|
S.pombe THFDKNHVQLLIK.CLYPNELISQTIIAIRIISSLDPH. ..... GLRC[S|[YAIQAKLLNWLI
C.fumosorosea SQLDQAS|. . .|« o|e ofe .. IS S IS PP Y P I 5% I I O S IS IS S P, L
T.terrestris NHLDQASLAAIIVR|. NLYP|SGKVADETVLRVVGALGHG. ... .. OLKPISILPILQALFLRWLV|
C.thermophilum NHLDQAS|LAAITR.NLYP|S|STVSDEVVLRFIGALGHG. ... .. OLKP[TLALQALFLRWLYV]
M.thermophila NHLDQAS|LGA[IVR.NLYP|SGKVSDEVVLREFIGALGHG. ... .. OLKP|S[FPLQALFLRWLV]
consensus>50 ..ldga....i.k..1l.p...v.ee.vl..vs.1l........... k.s...q.lflrwlv
PDB Q0000 0000000000000000Q 00000000000 0000000000
PSI PRED 000000 000000000000000000Q Q00000 0000000000
179 189 199 209 219 229
H.sapiens AMFDFID|. RKEQINLL.YGFFFASLQDDALCPYVCHL.[LYLLTKKENVKPFRVRKLLDLQ
G.gallus TMFDFID|. HKEQVHAL|.YGIFF|SFLNDEKLCPYICHV|.LYLLTRKENVKPFRVRRLLDLQ
M.musculus AMFDFID|. HKKQISSL|.YGFFFASLQDDTILCPYVCHL . LYLLTKRENVKPFRVRKLLDLQ
X.laevis TVFDFIT.CKDILSSF|.YNFFFCFLNYDNL.|......|. A | N
D.rerio TVFDLID|.CKDDLRSI|.YGFIF|SFVTEETLCPFICHL.LYLLTTREHVHPYRVRKLLD|IQ
S.cerevisiae HVYFLFPVHSEREHNI|S|SSIWLHLWQF SFLQKWITPLV|I[WQATTPVDVKPWKL(S I|TKR|CA|
S.pombe HVYEFLD|. GNNLLCRY|. YGVLFHFLDFLTLRPYISNL.LVLLTKHYHVKSFRIHQLLALY
C.fumosorosea GVHHALE|.EPGVLSRA.YPVLFNLLDTAAIRPQLAHL. LALITRRKHVRPFRIONLLNLS
T.terrestris MVYHLLE|. NP TIILSQA/.[YGVLFNLLD|TAAIRPQLCHL . LALVTRRKHVRPFR.|. .|. .|.|. .
C.thermophilum MVYHLLE|.NPGVLGQV|.YGVLFDLLDTAAIRPQLCHL|. LALVTRRKHVRPFRIQAILTLS
M.thermophila MVYHLLE|.NPAVLSQV|.YSVLFNLLDTAAIRPQLCHL|.LALVTRRKHVRPFRIQGILD|. .|
consensus>50 .vfd..d...e.1l....ygv.f..1d...1.p.ichl.1.1.t.r.hv.pfrv..11dl
PDB Q000 QQ000000000Q Q00000000
PSI PRED 0000000000Q QQQQQO000Q
23(? 249 259 269 279
H.sapiens A’EMGM. LOPl. ... HLQALLSLYKFFAPALISVSLP VRKKI YFKN. . SENLWKTRALL
G.gallus SKMGM. .QP|. . . ..... HLQALLSLYK|LF|CPELVSITLP QKMKTYFKN|. . ADGPWKARAIN
M.musculus ARMGM. .QP[. . . ..... HLQALLSLYKFFAPTLISVSLPVRKKIFFNN. .SKNLWT/SAS|L
X.laevis R ) G -/ P, HLL|GLLSVYK|IF|CPELVTLTLP SRFKSYFKS|. . SHF LWRME LK
D.rerio AKMGR. .QP|. ....... FLTQLLALYKVFRPDLVTLSLP SRARTGFKN|. . HN/S TWKVALS
S.cerevisiae MHP|G[Y R APGSATLILQRFQCLVGASSQITESIITINCNRKT{.TKSHRNLKLDAHFLSILK
S.pombe OKPPGNTADP[. . . ..... YLLALILTYKQHFPDVIVGSYTYRKHGSVR.|. . LD|SEWIARATK
C.fumosorosea RQTIGN..DP/........ TILV|GLLRVYKDY|YPEIIVGEAVR/GRASAFKH. . PDP SWRERMD
T.terrestris T 0 % % PR Y S N X 0 PO . .l..].]. .. .H. .PDPQWRAKLD
C.thermophilum R|QT|GG..DP|. ... .. GLLRVFEKN[Y|YPEIIVGDATK|GRASAFKH. . PDPQWRQHLD
M.thermophila el L F S [ . (| . (A . B 1 4 S [
consensus>50 g < § = T .11 1.
PDB Q0000000
PSI PRED 000000000000000 Q000
289 299 309 319 329 339

H.sapiens AVKQRNE‘GPSPEPLKLMLGPAN. . .VF‘LKRKWN.SLSVIPVLNSSSYTKECGKKEMSLS
G.gallus AVRQRNQANST|VP|QPLLLGTAQ. . . PHSRKRKWN| . TQLIVPAS[SANAQNLVVGGK .MSRA
M.musculus AVRLRNQGAFPEPLNLPLRPTT. . .GRS/LKRKWN.[SHSVIPALN..SANKEYGEKTASLF
X.laevis EVSKRNAGDPAAD|SRLIIFIGDKEQVLS|Y SRKRK[WN .|SNPMPPVHG. . ... IIWGKAPVLAD
D.rerio AVQRKNKGAVLWVD|QSILSVDVKEK . . P|SSRKRK[R[H|.|[HLAVPPLS
S.cerevisiae RILSRAH|. PAN|FPAD|T[VQNTIDM. . YLSETHQL[G.ADSIYPLR|
S.pombe AIILNRQS[EDVPLET .||« «|ofe o v oo WS S[EKRKR|Q.|S|SLIIPDLI
C.fumosorosea ELQEAHLQQTQERMSRPRDAFR. ..VHK|SVGRG|Q.[RKTALPSV|
T.terrestris EIQQR.RSKRQDDRS[VIRNGFAV. . . NHALSRRLKGRKVLFPAV|
C.thermophilum E[IQQR.RSEAQED|.GV[RNGFSV. . .NHALGRRLR|GTKAVLPTV|
M.thermophila E[IQQR.RISEYRDD|QGVRNGFAV. . .NHAIDOKLKTARS|SLPIV|
consensus>50 .v.grn..d..ed..... [« S s.krk.n. ... Vv.p. ... ..o ee




PSI PRED 000000 Q0000000000Q Q00000 0000
349 359 369 379 389
H.sapiens DCLNRSGSFPLEQLQSFPQLIQNIHCLEL}SQ. . . . VIANNSLLLHY I|N[C|VRDJE PV|LL
G.gallus DSYSANESFPVEQLR/TFPQLLQNIHRLEF|ZSQ. . VI TINP LLLHYMN(C|S KD[E S[V|Y|L
M.musculus DYLSSERSLPLEQLQRFPIQLLES I|HCLEL}ESQ. . ViIAN|SP LLLHY INC|VKD[E S|I|LL
X.laevis NPV|SSEQMFPIERLQTFPQLLDNIHRLELIFAQ. . WViK|SP LLLHYV|N|C|F KD|D T|P[F|L
D.rerio DSN|SSKKGLRLQELR|SFKELLENI/HNIEL}ZAQ MIAG|S T LALHY LD|C|VQD|E S|A[F|L
S.cerevisiae EYVPSDSTVSLWDV|T|SLEQLAQNWPQLHIIIND SN|SNVLLP RK/VMS RD|S LK|HL
S.pombe .MKNTSSSYSLEELT|SVQQOMG|LVYEKIVF|JSR. . . . VIKISKLF L IF LF|LKNK[N V|Y[Y|S
C.fumosorosea TTHATEDSVTLEEI[ENV|QSFVDKMDKLEL|ANQ. . . . WVIADP LLOKLLLLRP|S[AE|S[YM
T.terrestris TLHAQESSVTLEEIDISAESLAQNLEKVELIITQ. . . . WVIfADP LLOKLLLILRPD[AER[S|S
C.thermophilum TFHAQENSITLEEIDNAEAFVKNLEKFELTQ. . WVIlADP LLOKLLILILRP|S|AEA[S|S
M.thermophila TLHAQESSVTLEEID|SAEAFARNLEKIEL|ASQ. . WfADP LLOKF LIFLRPNAERA/S|S
consensus>50 d....e.s..leelgs.eql.gn...lelP.q.. vL.dplll.yl.1l..de...1l
PS| PRED Q0000000000 Q0000000000000 0Q0 Q0000
399 409 419 429 439

H.sapiens RFYYI:’ESQTLQEE ....... CIWYKV.NNYEHGKE[F T[NFLDTIIRAECFLQEGF Y[SCEAF
G.gallus RLYYWMGQTLQEE|. . ..CTWCVV.DNNQYEEEFRGFLETVIYKAECFLQEGFPSCEEF
M.musculus RIS|YWL|SQALQEE|. . ..CVWYNI.NNYEQEKEFINFLDLVIRVQCFLQEGFY/SCEAF
X.laevis RLNYWLAFTLHEE|. . ..CAWYK. .GNKHSKEEVEAFLETVANTQQFLQEGLY/STEGF
D.rerio RLNFWLGHSLQEE[. . .. ... FLLCPVD|GSSDNT|SEACRFLNTILFSQQFLQEGFS|STESF
S.cerevisiae YSS|I|IILIKNSRDESSSPYEWCIWQLKR|CFAHQIETPQEVIPIIISVSSMDNKLSSRIIQT
S.pombe RLDEWLHITLNYG. . . . ... ... LALR[S|GSNNQEE|. .EVLHLLYKYLLFSPKFPKSLLQY
C.fumosorosea RVANWLNARLQEV|. . Voo, DIGDADE|T T[LWEMMDVVRDFVVIQIKNLPATVLNF
T.terrestris RISNWLVACLGDV|. . AL SIGDADVDLLLDMIEVIHDYAVATKTLPPLLLTF
C.thermophilum RIS|SWLMA[CLGDYV. . Ve SIGDADIELLLDMVEVIRDYVIATKGFPPLLLTF
M.thermophila RISNWLMACLGDYV. . AL SIGDADSEI|F LDMVEVIHDYVVATKTLPPILLTF
consensus>50 r...w$...lgee. ... d.ee..e.le.i..... f.gqe...s...f
PSI PRED Q000000000 Q000000000000 29

449 459 479 489
H.sapiens LY. .KSLPLWDGL|CCRS[QF L] SS. F[SEVIKPLLFDHLAQLFFTST|. . .[I|Y
G.gallus LY..RSLPLWDGV|SCRSQIL ST. F[SEMKSQLCDPLAQLFFTSS|. . .[L)Y
M.musculus LY. .KSLPLWDGSSCRSQYL Ss FSEVKPLLSDHLAPLFFTSS|. . .[I|Y
X.laevis LY. .KSLPHWNG.CHRSQIL GP SISEMEELLYKPIAQIFISSS...VY
D.rerio LY. .KFLSVWDGS[LLRPQIL MP SIFYMNKLILFEPLKQLYFTST|. . . VIF
S.cerevisiae FICNLKYLKLDELTLKKV|CGG L. I|SGTREF|F|VK|FMA|S IFMW S T|R D G|H|D
S.pombe V|I..TFFSKPNITEENYNLL TT....DSSYFNSLLKEFEQFILQKN. . .AE
C.fumosorosea FA..HFF|QLWNGEGSKTICIF HD....FDELYKHJIFQPFEAAVADNK. . .PA
T.terrestris LE. .QFLRVWDGSGKRDMVL IDGANKQTELYKMILGPLEAAVLDNT. . .PS
C.thermophilum F|E. .[QFLHIWDD.|..|.|.[...|. .. ... . LLETTLLDNT. . .]PS
M.thermophila FA..QFLRIWNGSEKRD|[IVE ILl. QGLEHAVLDNT. . .PIN
consensus>50 1. .fl. .wH#g...r.qilqlls. .i .1.d.1 £ st.....
PSI PRED Q000000000000000000Q

499 509 519 529 539 549
H.sapiens FK[CSVILQSLKELILONWLILWLISM. . . . . DIJHMKP VTN . S[PLE T[TL/G[G SMNS VIS K[LI[HY VGW
G.gallus FKICSVLE SLKELLONWLNWHVV . . . . . QLDSESDSQF S|SLNT|TLSGLVNGV|AELINFVGR
M.musculus FKICSVLQSLQELLONWLLWLIST . . . . . DAHVQPTTD . S|PLET|TLGIGSMSSV|SQLIEYTGW
X.laevis FKICSILE SLKALLQONWLIWHSF . . . . . SWERMQTQS . INMNS[TMS|GLLTSVKDLIHFIGH
D.rerio FK|CSVI|EC[LN SMLVKWL TWHSVSASEGSLDISLNSN . S|TMTMTL|S|GFMD SVIME[LVIRFVGL
S.cerevisiae NNICTF S[ET|C|F YVLOMITNWVIL . . . . . . .|.|. . . .DDKLIALGL|TLLHDMQSLL TILD|K|I F NN
S.pombe FIC|SKHLNILWL|. .|. .WLFRML. ... .. NLRIASMGNNHTLLEKCLLITNHATFLV|SHFE S[W
C.fumosorosea [T|QLELLNMY|TNLVIHHWT|SVL. . . . ... .|| ... R[SSKN|IPAHASRTITS|TVQHAGT
T.terrestris S|QVALLKL|Y|T LLLRRWI|[VAM. . . . ... .[.|... . .E/AA[SD|VAALAVASI/P S|LIDHVNK
C.thermophilum [S|QLSLLTF|YHRLLLHWTTLLL . . . ... .|| ... ... S|SPDP|GQYPAGTSIPQLI|SHVNK
M.thermophila |[S|QVSLLKF[Y/TSLLRRWIIVM. . .. ... .[........ ERAANGVD|TLPWATIPRLIDYVNOQ
consensus>50 f.es.le.1..11l. . wl.wl................... ln.tl..... sv..li.yvg.
PSI PRED 0000000000000000000000000000Q Q00000000

559 569 579 589 599

H.sapiens LISIT|TAMRLE[S|NNT|F LL/HFILDF YEKVICDIYI|NYNLPL. . .VVLFPP|GIF Y|SALL[SLDTSI
G.gallus I|SITAALHLEKSHTFLLYFILDFYETVCDIYLKYKLPL. . .LIMPPAGVFYPALLSMDSVN
M.musculus LC[V[VAMRL[E(S|S|S T|L LLHF|ILDF YEKV|ICDIYINYDLPI. . .VVLFPP[V|IFHSALLSLDATI
X.laevis LS|IT|LGLQI|.|H[N|S S|LLLHFVLD I YE/LV|SDMYV|RF S[LPL. . .VVLPPP|GVF YPALL|STDCVN
D.rerio LAS[E[GLRLEN|C/HV|L LLNQTLAFYE|TVICDMFLKYS[LPL. . .IIMPPAGVFYPALFRAIDSIS
S.cerevisiae ATISINRFST|. MAFISSLDILTQLSKQTKSDYATIQYLIV|. . .|....GPDIMNKVE[SSDDPLL
S.pombe DVISILAYQL.|.|.]|. . . [SRLFQLYYK|ILTKIRKQIEPN|. ... . IPPKELIYVLF[F|QPSAFY
C.fumosorosea |LA|LALLQT|.|GPITLSSESAILALYEQNLALLTDEALRSRVRIQLPPSALIY/LLV|LISQSLAT
T.terrestris LSILITLTQT|.|SRITV|GT|Y|LDIILDFYT|AV|ITALYSKPALLQHVEIAIPPP[LLVYLLEFCPSLAV
C.thermophilum [LA|L|TILSQT|.|S|P|TV|HTH|LSILDFYA|S|CANLYSNPALLS/HIS[ITIPHP|LLVYNLYF[SP|SLAV
M.thermophila |[LALTLTQT.|S/P|ITVIGTIQLVIILDFYGASAVILYSSKKLLQHIEITIPPPLLVYLVYF|SPSLAV
consensus>50 l1....1q........ l..ildfye.v.dly....lp....i.lppp.i.y....s.d...
PSI PRED Q0Q000000000000000 QQ000000000000000Q

609 619 629 639 649 659
H.sapiens LNQLCFIMERYRKNLTRAAKK. . ... .. NELVQKTKSEFNFS[SKTYQEF|. NHYLT|SMVGCL
G.gallus LNQLC|YIMYRYRTNLIAAKE . . ... .. NEMSKKKIQQFKFS|SQTYQEY|.NQOYIIAMVGCL
M.musculus LNQLC|YIMYRYRNNWTAAKK . . .. ... NRYLQKAKPEFSLS|SKICKEY|.NYYLTAMVCCL
X.laevis LNQLC|YIMYRYRTNLV|TAKT. . ..... NERQIKAQMHLNIH|SHTF|QEF|. NKYLT/AMVGCL
D.rerio LDRLGYIMYRYRMNLTLAKQ . . . . ..... QOKQQREQTFHISRNAYKEF|. NRNLQTMVNSM
S.cerevisiae LSAACRYLVATKNKLMOYPS . . v o v v it et e et e e ee e TNKFVRMQONQYIMDLTNYL
S.pombe INSMVGLLLLTRNYQERLMD . . o vt vttt eee e SR|IDAI|SKF|THSYLKSLSEII
C.fumosorosea VARLCRIMASYKRGFETAMK...... VRAGAGTTVDASSYS|QDEVNRY|. NGNLLDIVNLL
T.terrestris ASRLCGILARYKRAWEAVIMS . . ... ..... SAVARKLTRPERDRIIQAF|.NGFLMDISNCV
C.thermophilum VSRLCGILAMYKRAWEAVMASPSSSSSGSGSTVKRQLTKHERAQVINDEF|. NGFLMDLCNCL
M.thermophila ASRLCGILASYRKRAWETVIMS.......... PAVARQLTRRERDQVNVE|. NGFLMDLCNCL
consensus>50 lIn.lc.i$.ryk..... = d..qgqef.n.yl. .mvncl




PSI PRED 29 Q00000
660 680 690
H.sapiens ;V;]TSKPFGK ....... GIYID..PE GVAEYKNS|. .LNVVHH3SF|LSY
G.gallus TISSAFQKDNHP . . EGIRLD|. .DE GVREYKNS|. .FNIV|YHJALMC]Y
M.musculus W|TSRPFKA ....... GVY|TD|. .PE GGITQYK|ST|. . LNIV|YHJ4JSLLSY
X.laevis W|TSHAFHQDTHP . .QGIQLE. .TH GVILTYK|KA|. .FNIV|YH4ALIGY
D.rerio N|SQWC|IP....... G|SDLEINKD KIIAEPWICC|. .[FDIIHHJJALF S[Y
S.cerevisiae YRNKVLSSKSLF .. .GVSPDFFKQ L PITADFKNAKFFTIT|GIJJALSY|T
S.pombe LLKEKRAILSFLQLWEPFKSDYSQ A ND[HP ¥Y|AIQR|. VFSLT|CAJYJOF|F S|Y
C.fumosorosea RMHAF|GVERGDVEQ|GCMLP|. . AAARERLGRYAAAADR|IGVVTLAAA|. . LSLS|YS|EVLCL|Q
T.terrestris W|RGRAFSTTDENA.QGCCVP . .QOSIIQPRLESYLRAAD .[SDILSLIATA. .FNLSHSJELLICL[Q
C.thermophilum W|RGRAFTTTDLNA.RGCLLP . .QSVQTVILEKYVRAVD .[SEMSLAVV|. .FGLS[YAJATLICL[Q
M.thermophila WR|GRAF/STTDVNA.QGCRIP|..QPVQOATLEAYMRTAD .PDLSLATA. .FGLS/HSELLCLQ
consensus>50 w...af......... g...d = Yoeoooo fni P.1l..y
PSI PRED Q00QQQ0Q Q00Q
700 710
H.sapiens AV|SFLLQES....... PEER|T|VINVS|SIIR|. Y.
G.gallus AVDFLQOQAW. . ..... PD|D T|T|FNF N|LIIK|. Y.
M.musculus AASFLLIQES . . . .... PEEMTEHLS|SIQ. Y.
X.laevis CVHFYHQIFEF....... SEDKQF|RLQLIK. Y.
D.rerio AIEFHQRICW. ...... PE[RK|D|VID L G[S|I K| Y.
S.cerevisiae CIIILRRLETAE NTKIKFTSGI|IIN. LR
S.pombe INGYQIYLQOQTN. ... .PATG|SIPLKPIIQ.EETFGAFQSNLHLSD. .. .SW....... EDF|Q
C.fumosorosea SSEALRALEVRRIAADEAVETRHAGPAS|.QE|SLRRLATSGGIRL. . .GF[. ... ... N|G[¥|R
T.terrestris SI|SILVRELEDLEA. . .DEIRZ—\R|HGGPVT.QASLNQLANRGGLSL. . SWlL L. QE[YR
C.thermophilum AI|SFMRELEDED. .. .ESVQAR|HAGPVT.QA|SLARLARRGGLEL. . SWlL L. \QDYR
M.thermophila SL|SYIRQLEEDEM. . .EDLRARHAGPVT.QV|SLGRLANRGGLAL. . .SW....... QEXR
consensus>50 i.fl.qle........ e...... g.i..9..... . e W.o.o.ooo.. n.y.
PSI PRED LQ00QQ0Q0Q Q000QQQQQQ
720 730 740 750

H.sapiens G. . LOQGLKLFIRSSVHHSSIPRAEGINCNNQY. ..

G.gallus G. . LEGLKLFIESSINRVSKASQSKAEDEDEKV. .

M.musculus G| . .FQGLKLFIK|SSVHSSVPKPEENTE ........

X.laevis Gl. . LNGLKHFIE|SSVNRLASNSQQQEPCDLLSSKS

D.rerio .. G|. .[FIDGLNNF IRTNTGHGPS|SSSIQDDRQPLSQNCH

S.cerevisiae VKI ANPYRDIAAFLFTYLKSLSKYSVIQNS.........

S.pombe KNF G. .¥YLAISDFLLISTLNR . . o|. ¢ ofefe v v v v v v v v u

C.fumosorosea A SV G|. .MPGVIEE|LLKASMPSAAKAIESWAAGKEA. ...

T.terrestris AAV] G. .LPGIPELMYNTMKNLMKARK|.|. .. ........

C.thermophilum VGV Gl. .FGGIKELMYWTMKNLMKERRE‘ ...........

M.thermophila SGV| 6. .F/GGI/SDLMYNTMKNLMRARRS|. . . .. ......

consensus>50 .g..f.gi.efl.. . m..... ... ... ..

Figure S2




CENP-K Alignment

PSIPRED 00000000000000000000000000
1 10 20 30 40 50
H.sapiens  ....... MNQEDLDPDSTTDVGDVTNTEEE LIRE|C EEMWKDME[E C ONK[TL/SLIGTE[TLTDS
M.musculus ..... MSENKQEVHPDTITDVEAVIDTEE|EL[IKEJCEEMWKDMEDCQNKLSLIGTETLTNA
G.gallus . MSDSVCP IDAKEE LLRE|CEN|IWKEMEKCOQISKLTLLAAEPVPES
X.laevis = ..... MSGYQHELPPNISKTSPAPEEARE|ELLQQCEAIWK/QME[E C Q|SKLTMSGPETLPET
D.rerio MTPGLPKQIEMEKEVQTSEDTGCMSAAK|AV LILD[E|CE E|QF|G|LIL QK LQONE|I[IMAD TEAYDDQ
S.cerevisiae = ............. MDVEKDVLDVYIKNLENOQI|GNKRY[F|LKQAQGAIDETITKRSLDTEGKP
S.pombe ... MNSENASLFRN I[LND|TENLVQPLT|QDESRLALFESLVQSDQ
C.fumosorosea ... ............ MASPEDTTHANNLEY TLKE/LRREVREREQQL|SRLRASQEDVILSP
T.terrestris  ............ MEGVRDRTNGSYEAALERT|F|QE|L K RLIE|S|QLED AVHQLR|T|SAAATDARF
C.thermophilum ....... MEMEVDPSPQRRSDRTYEAQLERT[IQELKS|IEKQLEDAIQQLR|./[SDSAVGADS
M.thermophila L JRS 4 8 1 S S .|.MRrRAlsAG|s|sGAGL
consensus>60 e gmed B e .d.
PSIPRED
69 79 8(? 99 109 11(?

H.sapiens NAQL’HLIMQVKCLTAELSQWQKKT’EET1PLTEDVLITLGKEEFQKLRQDLEMVLSTKES
M.musculus DAQLISLLIMQOMKC[LTAELGQWKKRKP|EI IPLNEDVLLTLGKEEFQKLRCDLEMVLS|TI|QS
G.gallus DAKV|SLLLTRMQALRAEYHQWQKRNP|ELI|STINPEVLLLLGEEELQKVKKELEMVLSAVQL
X.laevis DV|QL|Y LLMMQVKA[LTAEYEQWQKRTP|EI I|SDNQDVLLAV|IGKEELEK I AQELEMVLS|SVIQA
D.rerio SINEAVNRLI|. . . AlZ|T|SELEQWQEIEPKLLITTNTE VLLAV|GKKE[LQRLH|SQLKMVLS|C S|QA
S.cerevisiae VN|SEVF|ITELLRKPMF|F|SE. .. .RADPIGFSLTSN.FLSLRA[. .|[.[. .. .|[....|...0QSSSE
S.pombe LLVEKIEKWEKKV|SKFTENSKSEKRKLQLELFQE . IIDLKKCIAFKP I|IGKNAIDNN I|SD
C.fumosorosea IAQVIQV|ITAALDKV|TDAE....PFVPIPGSLLPS.LIALRK. .[THATIITESNALVEEQRAK
T.terrestris SAKD|SLE[IMAKAYQSMAEAE . .PLLP|TPG|SVILPA .LLAMRR. . AQQTIITETDRYAD|SQAA
C.thermophilum SATE|SV|EIMTKAF(QHLAESE. .PILP|SPGSVILPA.LLAMRR. .AHQTIIQESQECAARAQMRAQ
M.thermophila  SAKD|SLEIMTGAYKIMTEEG..PYMPPAGSPLPA.LLAMRR. .ARQTI|TETNEHNDAOQTD
consensus>60 LA m.......... q..... pP...s...d.11.1.......... e.e........
PSIPRED 0QQ00000000000Q0

129 139 149 159 169 179
H.sapiens KNEKLKEDH‘REQRWLDEQQQIMESLNVLHSE VETF[SE SRI[FNE . LR TKML N[T
M.musculus KNEK|LK[EDLERE|QQWLDEQQOQ|I|LD TLNVLN|SD V[V|T|LITE S|RIJFNE . [LT|TKIRG|T
G.gallus KNEK|LK[EDLEREQQWHDEQV|QILNAFKEIEEE V[V|IT]D|SEKRV|FIQE . [LKNQMLE|L
X.laevis K N|K/K|L KK DILE[K/E|Q N WLD|GQQK|I[VDALT|SRIQDE LTAF|SEKRVY|Q‘D IAGKL|YKV
D.rerio KLD|A[QK[K I|LK[RE|Q T W|Q|S[EKQERILN SV T|E K|I|AR .|K/Qk|sDH/SV|SIQE . MKRK I|HK[L
S.cerevisiae WL|S|LMN[D QIS V|D|Q|K A ML|LIL@NN|I|N S DLK|E LILIRK MT|I[MD SKK[QD[HAHIRTRKA .
S.pombe LK[KNLHSNKKLE|. AVLKEE LHQI KK|[F S|SD[LIQ S MG[E[RQKQIOAAMS . RRIGKXK|S I|THSA
C.fumosorosea SQEAQDKRLEADRAALKDQK|LIHEALTARIAS L/S|S|NAD V|T|LIG[D|A . [V S|AKREEL
T.terrestris ALEHVERKIEAERANLADQQALEAALQMR|IRS LES|LIQAK|SED|QV . ARERIAEL
C.thermophilum SLE|QIQRRIIETEKANLCEQEALRTALENRLKS LED[EGEK|SEDIQL .|SKERIAEL
M.thermophila VL[EQLRORIEAEEANLREQQALQTALENRIQS ILESREKKSEEQTI . AEERMAEL
consensus>60 ..e.l....e.#...1l.eqq..... 1...... l.e.l....e.... 9. .cuuuuvieee..
PDB
PSIPRED QQQ0Q00  0000000Q

189 199
H.sapiens ..EYKEl....... KMMLSTMGEFLEDHEPL|. . . . . . . o i i ittt e it ettt e e ee e e e
M.musculus ..EFKE....... KMLLTHGAFLDNHFPL. « ¢ ¢ o vttt e e e e e e e e e e e e e e
G.gallus ..EYKK[....... KMMNAMGEFLEEHFPL . . . . . o vttt e e e e e et e e et e et
X.laevis . .AHKE[....... EMLSAMGDFLEEHF|PL. . . ¢ v v vttt e e e e e e et e e e
D.rerio ..EYHS[....... SHME MBS DMLAEHFPL]. . . o v v v vttt e ettt
S.cerevisiae . .RNEKELWD....SHMADFIAKGYL . . .[.|. V. . . . ittt e e e e e e e e et
S.pombe IIQEKERYEKESQEMFTFWMDGFLDEHAPSLLE . . . ... ... GAQASID .. v v .
C.fumosorosea . .QKAKDYSRRKRQMMIEMLAFMERE|LAPILLVAEEMGGPVVGDLMDVDANDLAAGFTAQG
T.terrestris . .RQKDEWAKKTS SHAMK QD WF IGEHLGAMLAAEELGGPVVGELMEIDPDDLSAGFNAHG
C.thermophilum . .KQKEHWDKQTSTMKQMDQFIEEY|LGPMLAAEDLGGPVVGDMIDINPNDLEAGFTTHG
M.thermophila . .KEKEHWDEQTS SHMKEMNWF IGEHLGPMLAAEELGGPVVGGLMDIDPKDLSAGFSAQG
consensus>60 oo ke ool ILm..L..fleeh. .. ... .. e
PDB 0000000000000
PSIPRED 0000000000000 0000000000000000000000Q0
209 219
H.sapiens ......... PDRSVKK’ﬁ T
M.musculus ......... PEASTPKKR IQD|S NAQLI|TLNE I LEM
G.gallus  ......... PEKNGNAKKKR . « v v oo v e e e e e e ee e e ee e YSEEPPEQVITIHEILE[T
X.laevis = ......... PQEQENQ|SK LMTLHEILE[T
D.rerio = ......... PDPQENG[SK| LISLSEIIER
S.cerevisiae = ......... PNLDDND[ES LSILTNEVML
S.pombe  ...... KNRPGKNQP S|LN| . .EFKQVIEN
C.fumosorosea RLRKTGKGDAGREKGQRRIDEIWGRDGEGGGRRPAADNQRRRPLND|VERAARAEEMRWLTEQ
T.terrestris KLKKA.TSQPDLDRRQRRIDDIWGPQDEQG. ...QAH.KRKRGAD[EALAASAEMRDLIE|Q
C.thermophilum KLKKT.KGE|SDODKRQRRIDEMWAPMDSQG....EAG..KKRPRDEASAAARAEMRDLLEQ
M.thermophila KPKKA.KEQPDQDRRQRRIDDIWGPREEQG....QASTRRNHERDEAAAASAEMRDLIEQ
consensus>60  ......... pd.d...... d. ... e e de....... l.e..e.
PDB 0000000
PSIPRED 00000000000000000Q0
239 249

H.sapiens . . HD|P¥VIK[I|SDSFWP . . P YV] R. .HPE
M.musculus . . HDPYVK|IRDSFWP . .PY[T R. .HPE
G.gallus . .HEPP[YVITVDDSFWP . . PY[L R. .HP|E
X.laevis . . HDPYLVILEPHHWP . . P Y|T| R. .HPE
D.rerio . . HDP¥YV|T|IDDTFWP . . P YT R. .HP[E F.
S.cerevisiae .. .HD[LNLTLNDFSSKTIPI|Y| VIEGS|TN[P NE
S.pombe ... .SPYIEVKNER. . \4! V. .DP[ sD
C.fumosorosea GNTED|SYV|NI[GRES . . I\ Y. .[HP|R] GR
T.terrestris GDNSRATYVEIPRES. . -\ F. . [HP[N| GR
C.thermophilum GDNS|A‘AYVELPRES. . -\ F....DPK GR
M.thermophila GDTSAAYVELPRES . -\ F. .HPR GR
consensus>60 l.oe. oo d.yv.i.............L.r..ial..... hpe

Figure S3
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CENP-H Alignment
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