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What enables cellular components to copy themselves independent of DNA?
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A2 BFF T ) TC R A 2%, AT R 3R SR (Golgi com-
plex) X 3 i e, PR 422 30T 20 i v 368 i B Bk R e 1A
(centrosome). H Lo A J2 4 i 53 ST B P B 3 B ol
R A RS S A AR 4 GLISHIG2/M B % 4 11
VEF. BFFT 200, FhC A Al 20285 i rb o cobE (0 25 A TE A
JE 20 BB TR poRE A TR T BT B
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PSR, ROR, AR, FREE, SR, R

Z2 B B o AR R AT TR A A B2 L HES AR R
thuty kL (centrioles), M9 = HEARMAE 4H %, EAA
0.16~0.23 um, KJ#0.16~0.56 um; 7&H Lok JE L J2
7 F IR L T BUE B (0 R L) R (pericentriol es
material, PCM)). H.Oo 2 41 it Hh 9 3 A A 21 Hp o
(microtubule organization center, MTOC). Hr .0 & H
BT KEL 0.4 um, AN AN 2 EREA(EEa-, B-,
y-, S-Fle- ). PCMELL LR HER /25 1R ) v ik
L5 (centrosome matrix), % REHE R y-EHEB
249 (y-tubulin ring complex, y-TURC)HY 4% #7514
HUDRNA IR EEH, A ok IEE A (Woa-,
B-, v-, 8-Fle-45 K, centrin, pericentrin®) . .04 i
B R AEMIA E AT ORI POPA - (prophase-
originating polar antigen), NUMA (nuclear mitotic ap-
paratus protein) s )l H.C 45 15 8 H (W Cdk2, Cy-
clinB1, CyclinA%§). CentrinA{XJE: HC A HE 1 Y E1 2L
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el dr e A (] 40 i R O R AR AR
T8 M KU M RN ZS (8] o AR R AR AR 225y 20t # v,
F AP A T A 2 ) R A 2 B4R (spindle), R T
ST 1) PR R R R, DA S R %o 4 R ) R A A
BEAN, At AR T R AR 20 8 5 1 328 S 4 0 4
s SR R AR MRS AR, AT
SeJE S FIESE T 2 S Ui A2 i A SCS B (n
Bld12/SAS-6, Bld10p/Cepl35, SAS-4/CPAP, PIk4/SAK,
Crp™°, SPICEFIMOZART245), FhCyr e fir i 422 K H:
S AR A5 BN 231 Ke UML) 28 4 7 2 .
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RAN 55 4% fi tH 3% /& 2 11 Exportin YCRM 1% /=45 H,
RS T P R SR, DM AR 1 4
FLH. EATT LR AR, Rl R O AR A
JEL 0 v O o A B T BRI PO AR Y PR A 3 TR
B, 95 M A9 RANGTPIE i 45 & importinfi 5 ), B¢
JHCRCE IR T, R A O AR TR AT T RE U 1Y
BEHU. S DNAKZHIARRL, i A & il 2 O R
S, FEREAS 20 B I (T R A80) S — k. UK A
UKL S B 43 2 00 ] 0T R AT 1 B A2 L A R X
H BE AL 1 97 0 22 A 3 7% ) LR Al 3 R,
Xif oL kE B HPCMAS B 4 B WA, T8 P 45 —
O R G R, BEE 2 DR BRI, i
DA 320 T A 2R, PRI ) v AR A 4 T 2 T A - 240 L
NG 222K W, BA A4k — Aok, i
TE R R 24 b0 X 24 oAk, & 5 3
ULy O AR S AT U 4 A e b A3 24 (G AR ) L
KL G (I F SR ) . R4 24 (G2 A e
TR BS (248 4B B, O RSy B 52 Th ik 2K 1 IR
B, N5 G2M)/4r 241 EF-hand & 11 B 85 iR 1k 18 11
A K, 32 BhHE AN E A 22 53 5400 P Nek 211 16
P, BRIt R, Nek2( i ) Dishevelled5 il %
Hh O A B A B A,

4 5 T Y <38 T 47 J2& CyclinE-Cdk27F G1~S
B ) A% TR W R W R fk. Cdk2E A IRD
EEBRAE, KX HFE2FIIN S, #IES
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W 5 DNAS §il F o AR 52 A DGR S . 4 i
FI R Cal B 1 M B A 3 I35 CaM K TT, MG fish %%
DR HIE GG, e R 7E SR &Z Hil 4K 45 T CyclinA-
CAk2i i 55 AW 52 Cok 245 il (1) 25 4 PR K6 56 55 184 Tl
MpsL7E £ 7K EHh il o R & L H A JE 3 S5 A0
Jifd & 1 H Cyclin E-Cdk21% 5 19 J5 W42 3 & 4 1k
(anaphase promoting complex)/Cyclosome (APC/C)#I
il AT 224 Z4RT I B, 5 ZEMps1®.
e, O (B )RR R 2 R
BT HEEEE S, PR FE A 2253 S4 R A B
MBS, TEGL~Sid P, SAERE O R 56 TR R 1Y
HC R RS R OZH X AR 1 Hp LR LA 3 SA S-62E
RARTE J 0 56 TR 5 #0) Ry FE A DL ARG . 72 SANG21
FRUMARTE F4.1-25 5 75 H (centrosome prorein 4.1 asso-
ciating protein, CPAP)fiE i T .tk fE K17 e G2
1, PIk1F1Aurora A5 T HUOR A FIPCM 2 2R
£, I REWA ORI B, TR (K 1)1E.
I TR] 5 K v A 52 ) FTDNA S 3 040 45 At 0 9 ML )
TEREANA 2257 548, W2 1L DNA-PKcs (Thr2609)
55 PIK L3 Al G v —— 76 /I 22 )5 109 00 A 21 o I,
I H 3 3 P o AR 2 Y (0 R 35 2280 (centromere) 1) 3]
#i (Kinetochore) 25 e 5k, i ot 43 24 09 AR B2 20 4 I
DNA-PKcs5 PIK1) D) BB R 47 5 M Ja#5 DNA K il . 44
00443 3 R B 43 24090 2 41 PLK L 3 4 4% Cd e 251
Yy CAKLI A 225y 245 | BE 6 . A% MR AZ AT R 340 5 il
4L F EM 1 (ribonucl eofide reductase large subunit 1,
RRM 1) 7E AR5ty e e v Jr w3k LA+ Chka
HICAk 1A DNAK ] 5 rhues R S8 B pE e 4 4
RRM 13 [K 15 & 4f it )& B iy 84 T DNA K Hil 1, B
YA B A ChkL, #E2 IEIRRM 1-8it 28155 S 14 Hh L K
ARG O R T B EME R 2 Chk Ll L R
HU O R 23 B i Cdk a0 4 it R 3 51 55 43 - Cdks
Cyclins, —J7 Ty DNAK i, 5 —Jr mi4& il Ho0
Y3 CyclinA\NGLUSEE A 2ISH], HH:Z 5DNAK
il il 2R 00 SR . 2 BOE R AR FE TR 1T (etoposide,
ETO)i% S5 I R Bz o BHRE 72 G2IMIY], ] 1 il s
ACENEY 38 | GRS FRAS S . DNAK il 2= 6L
A, M AYZCyclin A/Cdk2, Chk2FIERK1/2
WO X SN P IE M KOF, AR EEDNAK Hl S
AR A T — B 7E G SRy “ Ay o
CyclinE-Cdk 2 i X} — R 51 JiE ¥ (Cde6, Rb, NPATAHI
P1074 )Wy Wi iR 1k i3 i DNA 4 . %4k, CyclinE-
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Mother centriole
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Figurel (Coloronline) A diagrammatic sketch of centrosome cycle®

Cdk23Z 31| RB/E2Fil i 14 1E 1842 . CIPIKIPR R E H Y
7 8 45 1E ] Fil Skp2-SCF(Skp2-Skpl-cull-F-box  pro-
tein) /7 Bz R LR AE 55, CyclinEZE X () 3 3
L5 rpn (RS A AR G IR, A SR AT Y bR R
X AR DA A B AT 225 24 0R ¥ 5 Y HDNASE
2l BE, AR AR EERPUR . 2K
() AIF 55 #4 45 14-3-3y B (LA — 58 10 46 28 15 T ok,
PR T H O AR A S TR B, LR 2 3 1 O AR D
B hn, i i AR VR T NPM A4 Thr-199% 2 1k it
R H R 2t L T, 14-3-35 Cde25CH) HAE 2
5 DNA JE 1A epors R J8 30 B 6 75 1, 24 14-3-3%5 &
[ Cdc25C K A= 545 (S216A) I, HlMA S 34, 4
MRS S, S HDNAR G5 H R0y A B 2 1
LiCl 4 i1 i 98 7= 4 FIDNA B ] (19 5236 5iE B 7 1 i
CyclinA, CyclinE1Cdc25C45 A & i 17 DNA F1 .0
TR I VERD. PIk1, Cyclinsfil14-3-3%F (44103
T AR JEL B FTDNA B 9 4 0 A Ry, ZE P
20 M S B 4 DR B b R R E L IRE, fER[E A T
A A5+ 3h 25 4 i AS [R] iy 2ot 7

Bt R SR T-DNA S I B B i fe )y, Jf
Ik 5 DNA & i A S PR B8 1 &, 1 A 52 4
K% IR PR A R X R AR SR ST LR
CMSEPET R — S .

Cep63 SAS-6 STIL CPAP

Assembly of centriole microtubules

SAS-6 Cep135 Y-tubulin
o/f-tubulin  e-tubulin §-tubulin

_— Centriole elongation

CPAP Cep120 Spice1l Plk2
Centrobin POC5 OFD1
CP110 Cep97 Kif24

Centrosome maturation

Plk1 Aurora A CPAP pericentrin
Cep192 NEDD1 y-tubulin Nip
CDKRAP2/Cep215 TPX2 Cep295

2 ZYREMNGPIK L G 5y 1 H it & By
P 1O R GTR Gt iR /DN A S 1]

RO R TR B — A A0 AR — R, LA 2
JHL 3 S T T PR S R AR A 220y 3R, Tl
R S RHN ST O s RPN NG U R 7 L
LRI S 5 50 2 I 1O G T e BRI 43 ) AL A A R
HAH%®, 24 Separasedil il K T Securin¥l E3- % 1% i
APC/C-Cdc20[4 fit i}, Separase 7%, X /& 42 M+
LB T 4 DR 2 D9, e b A 3 12 S AOIR 8 o 2 1
(cohesin) & & 1A (4.4% Sccl, Smcl, Smc3FISAL/SA2),
7 Sccl i KRS T2, H—rim, Ik
PR 43 B i T HC ] Cohesin 8 A A 1 i 4,
Separase /> 5 1) Sccl 2 fi# fir £ 16 g vt K
AkilYj Cohesin B4 B 1E 45 14 A< B A R fie, LAORUIE
JE X H LR R A TR A i 3 S R R T A 24 0%
SR SR EPIKL (Polo-like kinase 1)fY - HhLykifs
i, S — A SH Aok & Ry A e e,
Separase 7E i 2 4y 24 45 B HE 5 4 B f# Pericentrin
(PCNT), i PCNT A0 1% PIk LB 2 1k A fik i A Separase
M EIEIEY). PCNTR—F EEMPCMEH, 5%
PRI | DNAZG K6 56 5 A0 5L 2F B A I i 12224,
TR U S 2 DA R 40 7E PCNT | 9 y-TURC by 3
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A5, DA A A I HE A R 4122228 4 BEPCNT %
AVUBERR I 2R AE, HRi o B R S Il PCNT#
U R A 2 A8 AT LA o] b rbocs R 43 25 (). w Ol Pk
F1%) W R Ak 5800 2 Separase 5 1Y PCNT 24 figt A1 o0 kL
O B AR FF S (11 2) 127,

X PIk LA A PCN T8 R 1k B9 A 240 S35k B, 1R
FRC A B B B A% R 1 B R L & E 7F Ser 12311
Ser12415% 5 F P8 iR hy vt b o0 8 A L 2 1R Y 2
5 — 257 5 (3 VT SeparaseZd fif 15 Arg2231 /) Thr2154,
Thr2160, Ser2183, Ser2189, Ser2222, Ser2259, Ser2267,
Ser23187H1 Thr2324) 2" —— PIK 1384 it £ — F &5 11 A [f]
T B RR Ak, ] T AN R A G B T g

ATLUE Y, oD RS B A5 A DG . 24 DNA
OGO R K AR AR, XY

Early

G2 phase M phase

FLAG-PCNT-Myc
b3
3

PLK1

Failure of

maturation

O Mother centriole

[] paughter centriole

Cleavage site (R2231)
PCNT W CEP215
hosphorylation at nine residues
Phosphorylation at S1235 and S1241

PLK1 S
wT = wa
maturation
PLK1 S
=
maturation

Pk 1F Separaseff i P4 (1929, 45 by i) it L2 A2 ot 72 10
AHAE. TEMRIA, K0T B Hhoc b6 R R ok 1Y) J& — i R
I % $2% /& (C-Napl/Cep250), 5 RootletinfE i, i) £F 4
SERAHIE . PRI R AEREA IR TR, IFHrEes] oy
WP RO X R gE R IR A B A I R
G1~-G2ipy“aite”. 7EG2MI, K I i 2 R it Jxz S+
P NIMA (never in mitosis, gene A)HH i 2A
(Nek2A)%f C-Napl il RootletiniE 1T B W2 £k, i = I 25
RPN ENTTF 4 R AR N T R B U B R S 2
TS DR Bl 8 1 EQSAINE WY B 0 S8 Fe T O AR BK
ShEN MW, 2RIk L2 By,

PIK L AEAE ] 20 Mo A 22 5 P 4e s Y gL (A 3 22
R R CHEAE . B 22k B AT PR M A 56 0
it Jie B (AT P dependent checkpoint helicase, PICH), {#

Mitotic exit G1 phase
-4
eparase .- g
. F ' -
Centriole separation
eparase
=4
Failure of
PCNT cleavage _Failure of )
centriole separation
- v ‘
Separase “.' & o
» =0 1 =,0 ~
& "“ -y g
PCNT cleavage Centriole separation

Interphase PCM not including PCNT and CEP215

. Mitotic PCM including ancother PCNT and CEP215

PCNT-CEP215
toroidal structure

B2 (ZERUR () PIKL 1471 PCNT (9 00 L 5 LA s oo R B R o 43 B 127
Figure2 (Color online) Plk1 regulates the dual functions of PCNT to control centrosomal mature and centrioles detaching!”
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B I AT 2250 24 AR 5y B AT, I PICHY T fig
2 PIKABE IR A 1 5P, B R HF9EiE ], PICHH T
C oK ui 1Y) SUMO 1E | 2 J¥ (SUMO-interactingmotif,
SIM)hy H 3 22 R e S T b @, 554 WA~ SIMsIU BH 1k
e i TR RO ALY, BRSOk UL, A7 225 b Y (R
9 110 DT 0 % £ AR S5 100 4 5 P PIK LA 2 T 15 LA SE
PICH 2% 557 5 B0 (0 PR A8 AN i 1343

PIKLAY I8 2 0 2 0K % /9. 3 22 %7 8 11 FOR20
(FOP-related protein of 20 kD)4BZE/EH], % T-PIk1
TS O Ero k. JHEEDNAKZ HlE ST 1Y; Pkl
B FOR20M Bk %, 15 A 240 Jt &) 300l ST r O ARG 56 5
REL1F 837 S e 3k g LKL (EIfoff L Sk 38 ol il o7 1 [XC
KA AR, RN RE R A7 B Hh R BT LA 5 3 Rl i
SRR SIIBREG, R RO PR B PIKLAY 2 2k K
(RPfEAS 2 A ), e AT g ik FOR208H 2k 15 - (1) SHH
k. FIUL, i FOR204H 55 1Y PIKLAE H oA b g fir,
JE 40 L SHI(DNAZ Hl ) AT TG 5, SO T Pkl
{4 Fp O R U 2 SHUT FP O R AR A S AT IE” . X SR
ST rp A 40 3008 7 v 4R P G 3 & BT

VR kg — Tl 4 e 0035, PIKLEL AT 2 b ol fiE,
$55 XF 275 i A 20 2% A G 68 4K 4k 51 (chromosome: align-
ment) Y I 5 VR F 25138, DR T 5 S R S 4L 3 42 4
i 4, ELAT W] 4% Cok L 2 1k i SITPE I (1) Bub1 il
BubR1, 7EA 22457 %2 Ak )5 45 & £ PIk1i Polo-
box 4k #4 55,247 Bub1-Plk14; 3 it Cdc20m 2 1k i 12
97 1k 27 AT AR B 9 3t 1 3 PR 2 S R LR Y. PIkL
T AR T LA T PO 3 T- 26 09 Thr2 O <7 7 13 B
7 —kmAurora ABERRIEIA. 47 Ay Boradk 1 5 Pkl
FI45 A N5E T Aurora. AHEIL B PIKIBERR 161**Y; Borar
Cyclin B4y H.AF F1Borafi ik fb. & 1 & LA fifi Aurora
AR PIKLEY 852 A, TS Pk, 1 5% 2 Bora
N i ol T2 A 1) T J& A 22 43 2400 51 3 4y + ——Cdkl/
Cyclin B (KI3)“. ik, PIkLEA 2252 —i
“I']”, Boraje:“ 8", Cak L& B AL”.

3 CHRY I RO O AR % 5 B L

JE PR B 2 —

FEFLEE RS, F 2N T 5C (inductive switch).
i, AR — A EEFEI7C, &R HRE K
2210 pmiYLLAMR. A5 N NET ARy #R0 IX 3 28
UL N NAR ] S e e S N E R = E2) 8

C.elegans embryos ‘ Mammalian cells
“ Bora

SPAT-1
+
AlIR-1 Aurora A
: Ql .
" ’
PLK-1 - - Pk
Fa -

! 1|y ~
s N
~

4 u
Timely mitotic entry G2 checkpoint recovery

Mitosis

AR

B3 (MR ) Bora N B2 Ak 14 SCHE M f<FAF FH——PIkL S0
A 2253 54111

Figure 3 (Color online) The key and conserved functions of Bora N
terminal phosphorylation—Plk1 activation and mitosis entry!®!

20 X H O AR B A I Y R R — A A0 i
PR — Ik O R A 3R SE By . AT R e
g Ay T 73 I S RUTINY VAR e ks RPN Al 21 N U E e
m), ATRH AR BE R R B S Si4h, T —ferhil
AT ST R A B — A e 5, AR A
kiR KR HOCRIFIE. Ece a8, bk
i B % ZEPIKLYE M, T2 PIKLAY RE 3l PE PRk B #R 5%
ShuklaZs A MO F T 56 56 3% 14/ B 1 4 f08E (employ
correlative live/electron microscopy), Wits T PIk1iF S
S RTINS 5'0E<< 0 31 Rl RPN VA8 vy = [ L 5 s SRIN AL:i95 =1
il B e R L P R AR R R A I S Y e kAT
HHARRE O MR EA, R T fuokng i
BIIEE K280 nm. X Rl RUEE & A MUTE A 22 53 24T Y
W IR BN AR . AL, O AR A BN T OET Y
VRS T AU

F 5 1 5 S LA K BH W 72 G2k S A i, 7T I
A AR LT | T2 e e B R R R
. SR YR PR A A ST SR A 4 h,
DUJ AR 1) 43 224 i 30 v c Rt AT 5 A B e R
RPIDH 7 h, SRR TR R R 4 2 LS.
DAL, 240 R0 400 r Bk o e ] 43 B 8 R 38 2
— T PIKLAR A 1 7 148 gy T S 14 B 8 00 TR
PIKLAY 4 il —— Pk Lt 2 A1 14 Hhoc b ol 2 i B s Bk 1
T PR AR IE, il — 48 rhe AR A2 AT LA kA7 19,
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PIKLEAKAE T Z/0IikE, B RN A ikid H,
R L5 Z M 2 F R A A B AR AR A R
i, AR SR 2R 7 % B PO A BR 1 CrpFa6, il
— Fh PIk1%S & & A, A PIKLEL B A7 05, [A) i Al gk
Cdk1-CyclinB i i i /2 £k, 7™ A5 20 i Ji) 9 442 At 14 1)
fiE. CrpFA67E il N A /Kb 2 A iE, A REPR RO A
5 240 300 T R 694 T A o1

A FRIE B %) i sh- i SR A 2%, R E ik
B X R 200 B R 3 b 2 flR R 44 (spindle pole body,
SPB; ML 3 h AR SN U0) B R AT, A OB
A8, SPBAE B Y 5 -t 2 LABR ARG K g - 45 2
FARGERy, TR ST ) E SHLA Centringg: 2675 K.
SfiLE—MKIE/T, Hria23-30Cca 45 A E A
gE B A5 2R R (Saccharomyces cerevisiae) ' Ty
SFi 1Ay N 4 5 1 SPBEK 3, 1M i 25 1) Cg fift 1] 3z Ak
TESHI A/ 244, SRl Comht 35 % 22 2 TR ik L i Cdk 1
Wik, BH1ESPBA i, R & il 3¢ MR AS (OFFA);
TEJE R shet, BEfRmECdc1axy Sfil:wimafk, wiids
TFA RS (ONZ), AR E 52 18] A7 R B2 48 A i o
SFi 153 SE 5 41 S (9 2R R 2, T 2 A 2 i TR
Brrp. PRBESHUZ ST CARImAL TR A8, T2l
B 114 SFi LAY N U 3C B35 FF SPB. 76 GLI, X S 37 B 1)
SFi1 Nt B 225 1 37 i SPB. 7 2458 % £ (Schizosac-
charomyces pombe) H i et —FF. W SEAT FH <« 8RR T
KER, X HS 3. il 35 SPB A il i B A5 5k A
Cdk15 Cdc14y i P . 7 B Cdk LA Cdel 43 7
A ER Y, wEnT AR S —Fp S AU & 2% 0 TAEHL
il I8 1 Sfi1-CentrindZ: it #5% 45 #4 1Y) ON/OFF S, fR1IE
SPB ) 42 il IR il 7 4~ 4 i o 44— e 49

TE A e R 5 1 - 43 25 FE 49 TR DNA SR, il - % €8, {4
A3 RN I 4 24 S5 e R P b R — RE, 181 SPBAY
BRI R — B SR, 75 225 245 R
XA SFLEF e 45 F9 T i 5 | & T SPBE Wil L ifi e, 7E
LT v AR T Mps14H ¢ T Spc29F1 Sped24f it 2
B HIE R SPBIR 5 T A BRI, H S ESPBR
T, K BEAH A% R 2 H (WM ps2, BbplHINdc1)sh
RAER THSPB L. Kk, SPBA: FIH A&
T 14

4 DS B L R I P A g — 25l
ISE27 SVINIE St eiun i
L3 A T TN, e A S e R0 e A
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ATTER FIF LR, A7 PIkLAF A O 5 e B A
B2 T REW T K . 98T, AR IR A2 2 2Ry
ZWN . ZRENERE.

4.1 vulkid R A AL RRE R RS B 1R

T T A DAY i A R R g AR A I g R B, DR
S HIAHSE F-STIL (Sil, SCL/TAL1 interrupting locus)
ZEAPIK4, Sl A BRI S S A BIE T, MmiRRsL
() PIK A 1 & STILE 37 T H O R b Z2 2551, Plk4
XoF STIL B i £ A 1 - T 25 2 0 w0 Ao 2 e —— 2
— A RARHESTILIH FE B p Ok, 8 X ZEPk4N
STIL 45454 SAS-6 Comfiflr i 4510, X HI SAS-6/2
Z 5l i F S A0 ok & i 5 2 D 5P AN R 8 H R
(SPD-2/Cep192, ZY G-1/Plk4, SAS-5/STIL, BId12/SAS-6
HISAS-4/CPAP)Z —. H5HtFFE 45 i, STILLS A )&
PIk47) %5 3/ Pol o-box!®Y.

S 30 4 B A0 AR 4 A0 B R I — YR DARE HR L R
VB 30 N = i A D A 1 RINY YA O RN VA= I B o o 7 )
HhCy R AR i (centrosome dependent, CD)i&%s, &4
16 SHIG2M12; 4 HESh 1 £ 41 & 40 g 43 )38 1 CD &
E | SN TR 7 B oy mala cia sRINY VA o1 B 1/ NI € 2 |3 S DT 12
e i AR T, R A Sk B T R DARE H e R A g
fikh, 1 8 240 S5 AR T A i, 3 O R RS IR
it J5% 444 i 14k (deuterosome dependent, DD)i&#%, il
R R AOR AL 2 2T B A0 0 GO~GAI 3. W5y
K, XPFIEEA S — LR AR FE T L
(R i R LR fECDi& 42, Cep63-Cepl524
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2, IAVIRYLRE S TR X 5 o0k FE 2 FH Rootl etin
() 22 I AR ). AH R, HDACLE [ I A rpucs 443
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Figure5 (Color online) Coordination between centrosomal and DNA replication during cell cycle progresd™
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Organéellic replication that isindependent of DNA:
Unscrambling the autonomous centrosomal replication

LIANG QianJin

Key Laboratory of Cell Proliferation and Regulation Biology of Ministry of Education, Beijing Key Laboratory of Gene Resource and Molecular
Development, College of Life Sciences, Beijing Normal University, Beijing 100875, China
E-mail: Lgj@bnu.edu.cn

There are many mysteries to be solved for the mechanisms that endow the ability for cellular components to replicate
themselves on strict conditions. In the cytoplasm of animals and lower plants, there is a sort of non-membranous
organelles, centrosome, within the middle of Golgi complex, having obtained its name because of being close to the
center of the cell. Centrosome is the inner active center during cell division and, as the microtubule organizing center,
playing roles in coordinating microtubule dynamics and regulating G1/S and G2/M phase transition. In centrosomal cycle,
converging of paired (mother and daughter) centrioles hinders their reduplication, the two centrioles mutually detach in
telophase of the mitosis. In G1/S phase transition, a new pre-centriole structure forms nearby the mother centriole. As an
organelle which aids paired chromosomes to be pulled apart, centrosomes, and other organelles, autonomously finish
replication on their own time without DNA’s guidance. This independence still remains to be further explained. This
study, through a lot of fruits, especially the recent progress, in the study related to centrosome replication and
centrosomal cycle, unscrambles this independence. This interpretation shows four main arguments. (i) The
“independence’ of centrosome replication is based on the upstream overview unity of control it shares with DNA
replication-genetic material stability, so it is “independence’ but not isolated or rootless. Proteins such as Plk1, Cyclins
and 14-3-3 represent the consensus elements between centrosomal cycle and DNA cycle regulation, and play pivotal
rolesin the whole activities of cell cycle. (ii) Milti-functional core regulators, such as Plk1 kinase, and relevant molecular
composite structures coordinate centrosomal cycle and chromosomal/DNA cycle. The correlation between centrosome
and genetic structure can be understood that, when DNA is damaged, centrosomes will commonly amplify, and this
amplification is Plk1 and Separase dependent. (iii) The starting-stopping modes for structure formation and conversion
similar to “inductive switch” precisely control centrosomal replication and its cycle. Aslong as reasonable oscillation of
Cdk1l and Cdcl4 activities is achieved, a functiona mechanism like clock spring will be formed, which controls the
ON/OFF conditions of Stif1-Centrin receiver and ensuring SPB (spindle polar body) replicates only once per cell cycle.
(iv) The regulation of centrosomal structure replication and the relevant cycle regulation differentiate and adapt in
common schema, with unitive basis, this is a typical example for specialized functional structures being generated by
interlocking and multipath processes. In addition, in the regulation of centrosomal replication and cycle that coordinates
with DNA replication, there also are a lot of regulatory links, such as epigenetic regulation. Studies reveaded that
centrosomes, as a temporary skeleton of ubiquitinized proteins, provide the regulatory platform for their own function
and integrity, associating with the whole céllular life, and the most importance of the ubiquitinization and sumoylation of
the complex regulation net that ensuring the normal centrosomal amount and position is making the spindle fibers the
centrosomes produce to adapt to the efficient catching by the kinetochores on each chromosome. The disorder of
centrosome replication may lead to diseases. For example, centrosome satellite proteins (except CCDC14) and MCPH
proteins may recruit Cdk2 onto centrosomes and promote centriole duplication, abnormality/deficiency of MCPH
proteins (CdkSRAP2, Cepl52, WDR62 and Cep63) contributes to primary microcephaly. Of course, the reaction cascade
for the accurate replication of special organelles needs interlocking molecular regulatory chains, and there till be so
many problems remain further interpreting.

centrosome, centriole, organelle, centrosomal replication, centrosomal cycle, cell cycle
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