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Molecular mechanisms on which Ki-67 contributes to the organization of mitotic
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Takagi, Masatoshi

3,800,000

Ki67
Ki67
Ki67 SMc2

Ki67 SMC2 Ki67

Ki67 Ki67

To examine the respective roles of Ki-67 and condensins in mitotic

chromosome assembly, we generated a set of HCT116-based cell lines expressing Ki-67 and/or condensin
subunits that were fused with an auxin-inducible degron for their conditional degradation. Both the
localization and the dynamic behavior of Ki-67 on mitotic chromosomes were not largely affected
upon depletion of condensin subunits, and vice versa. When both Ki-67 and SMC2 (a core subunit of
condensins) were depleted, ball-like chromosome clusters with no sign of discernible thread-like
structures were observed. This severe defective phenotype was distinct from that observed in cells
depleted of either Ki-67 or SMC2 alone. Our results show that Ki-67 and condensins, which localize
to the external surface and the central axis of mitotic chromosomes, respectively, have independent
yet cooperative functions in supporting the structural integrity of mitotic chromosomes.
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1. WFZEBRAA S WD 5

(1) HEFES 2 A, A 23 A D BRI G B IR D 5 IR & BRI R L o B LD e L 72 o0 R
PEKREET D, COBRBRIZa Ty AR IR FRA Y AT —Fa (Topolla) 73
BHELEREZTH2ZEN/EHEDLHMONTNDEN, BEmZ s OR - OHTI ORI ERK S
nigwn, o, 2o OR %2 G 5 FEOKR 72 A5 2 L CHZ RO 4 R E
WTHMK TX 5 Z &2/RS N7z (Shintomi 5, 2015) 723, AHAEN THEZE S 5y Rk
DOFEE L ITTEEDR H VY . REEDOHEEGRTH 5 Z LTV,

(2)Ki67 HFR T/ 2 etk o g sEIk  (PCL: perichromosomal layer) D ERTHY . 7=
A~ — I —E LTHSIN TV AR Th D, HeFE I, ARERBIONT 7Y Ay A
NV Ki67 FUROEE (Takagi &, 1999) ZHifE I, Ki67 HUEES L OV PCL OFEREMENTIZEL Y KA
PCL 2% T ER 1 (B—& — X U8V F, B VbR, 72 F LV REBRSRE R L) ZRED
A AT CYIR EICERE ST 572008 & U THIEET S Z L4/~ L7z (Vanneste, Takagi
5. 2009; Takagi ©. 2014; Booth, Takagi ©. 2014), F7=HiE# 1L 2 < UL, CRISPR/Cas9 %
W27 ) DRI L NTEME Ki67 PURICA —F > BT 7 1> (auxin-inducible
degron: AID) ZfFL. A— v RN X 0 FER T Ki6T JURZ Dbk ET& 5 b hEEEM
RRR DBIEICRth LTz GEAGHF - S5 AT+ & O ILFFZE) , Z oM FH L <., Kie7 Ui
Ny FNI AR DREERMERFICH 555 2 L A BAMRIZ R L7z (Takagi &, 2016), 2T
BARPYEARDOTEICRHET 5026 LT, Ki67 FifidRakzanrZde Xk 5 I2RETH O
T, WH LR D AN = XL TYRABBEICTFT L TWD ETREND, kDT oy
Bzl & LT fNTIC Ki6T JUROMHT 2 M2 5 2 & T, /2 RS o JFER I B 7= 7047
RPHEND THAH D &ETHREINT,

2. WIFEDHW

RN RGO R 2R T 2B OFEMIT VW ELEH L M SR TV e, HEEH IR A
THESL o T, EMGAERORIBIZRET 2R (Kie7 HUi) AEERICEIRL T\ 2 L%
WE Lz, 2T vy UEE IR YRS 2 NI S R 2 0Tk L, Ki6T Hilid g
EIRREE 2 SMUN O 3R T2 L B2 iz, AR TIT TKi6T Huss o R Ys R & SCkr
O LML LD & L, 7 IR aROREER ] OMERESHT L, %
DIEHAEE O A B8 LTz, [RPED T ) LRI Y BRORE I LTV 2 "lRENE )
WZOWNWTHO TR L7z, ZHE CICEEMEN LR Z I TE 72 Ki6T FUROMHT 48 U,
S E RIS FE ORI H D IFBR S TR 2 KV IR BT 5 2 LA HE LT,

3. WDk

Ki67 HUR D 5y R G BRI B 2%, BL O a 7 v v VAR Topoll a & OHERER
BIRAPEIC DN T, 8 LW L2295 (CRISPR/Cas9 Z R L7z e & /R0 8D ) v 7 A v
RV A XV UFHEEET S a VTR Y VX B ERERRO S BT 5 FiERE) &
BRAlE U CRAT U 7o, E 7o R ERTERE O 2 R 4 R8I RHIE§ 5 72 12, #8288 L
TG SARNT  (wndchrm f#AT) 2 8 A U7z, BAMEIBIE 2 ol & Lo iifia B ) FIE I B O
B, Ki6T FURNYEAIRERIE~ L JRTET 2 50 FHE ORI IZ O W CIIAERFR FIE S K
<Y Az,



4. WHIERR

(1) Yt ARRIFZEI A 72 AR AR oD A 7

AWFZENTSNL D A —F 2 VIS & 0 R T Ki67 fili 2 0 ffRETE 2 b MRtk o
B RE LT GRIGHT S8R A £ & OJERBTZ) o AR TIRa U7 0 v U AR
HER LS (CAP-H <> CAP-H2) R Topoll a 7 & & /3 ARy & LI llabk 2 e L7z, & B3l ~
DERFI2T TER L /A Z RIS RER) &9 2 fatk G Lz, Zh 6 OMIBERITAHT
ROBATIZH G LTI Th< ZTRETICENS L 5 U EOEETHA S TEHY , %<
DWFFEZIZ L > THMAEZ AR TEERY =L Lo TW5, F 72 RRICSE O HH L E
D —RiZbRol,

(2)Ki67 FUR & =2 7 o v UEA IR OBERERY BIFRME O PR A

Ki67 fURZDiRRELIZE 2 A, a v T oV EAROHMEKREZDRE QEAEKROEHm~DR
1E) WCRERIIUIE LR oTz, FEMICa LT U v EAKROMRESRZ NEREL TS,
Ki67 HUR O JHTE (YR RIE~DJRIE) IZKE ZeElhEAE L

ST, WF ML O CYRGER EICRET IO EEZ bR,
DT~ DR (Ki67 FUF F721% SMC2) . £ /213K 1 (Ki67

PUR & SMC2) %4y filds LIz Dy 2 etk 2 Hi Bl L7z &

A ENTENNERDERERE ER L (FX), TEEROERIT  Ai-67
BRI SN D 210 CTle <L B E AR U 7o iR G iR

Hr (wndchrm fifHT) 12 K > TEBIC b R SN2, MKRFZ2BRET

B, Wk LADERY IR, lxoRGkopBOsRE ASME
W TERY (FROKRTE) o ZAULE A DR OFRE TIERk
LTRSS N e VWREKRIEETHD Z &0, WK TIXR 5 AK-67
HEC Y LR R 2 S F LT B S S s, W ko SMC2
1% 2018 4FIC JCS RE L TRt R I NI,

control

(3)Ki67 HUR & Topoll o G de & /7 BHHE AR (KiTop #HEK) DML RTE

Ki67 HUR & Topoll a 04y Z4Re SLAM AAE A & LARTIC A L PR FIEIC LV R L7z (Takagi &,
2016) . AIFFRIZBWTIL, WFE T X 7 BHEHEER (KiTop AR EMES) O RTEZ PLA 1k
(proximity ligation assay {E)ICX VM TEAZ AW O LTz, £ KiTop HEEKD X
VR BRMRE NI D20y — v (NFEPE Topoll a l2 X VRV BRSO X 7% ) v 7 A
UMk &) 2 LT, Bkehige (Ki67 FURDERET 2B 5T 20F%) %2 RH
T 7O DEBIRIEMEIT I D L WIRFT 5,

(D Ki67 HLIR A 280 e iR F g el (PCL) IZRTEALT 2 0 B A

[Ki67 HURA PCLAZRTEALT B A D =KX L] IZOWTHEZRET A EZRINTDICE T2, 772
b TKi67 FUEICIZIEA S BE (LLPS: liquid-liquid phase separation){EME3& 0 . % DOIEME
ZHRAE U CO i ol EICEIRICER T2 EWIHIETATH D, £WITLT TKi6T Hii
Z e PCL 2 AEHIIIC B W CHERFICERE L, EBRHCHER T 5 2 LN TE 2 EBRAR | 25
L7z, ZHEEBENTER S EMAGDED Z LICXY PCL BROFBEE D5 Z L A3A]
RE L 2o 7o, WL Kie7T FUROIEMET 2 BT 272D OEBELRFRNV T2 5 L Bbh b,
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