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Abstract

AIM: To study the influence of stably inducible
expression of Cyclin E on the chromosomal
instability in human colon cancer cell line DLD1.

METHODS: Tetracycline-responsive gene-
inducible cell line DLD1tTA-cyclin E was gen-
erated. Western blot was used to examine the
induction of Cyclin E expression upon removal
of doxycycline. 4'-6-Diamidino-2-phenylindole
(DAPI) staining was performed to detect the
percentage of cells with chromosomal instability
1, 3,5, 7 and 14 d after the induction of Cyclin E
expression.

RESULTS: Western blot showed that the peak
of Cyclin E expression appeared 96 h after in-
duction. The percentage of cells with chromo-

somal instability in tet-off DLD1tTA-Cyclin E
cells ranged from 0.97% to 1.22% (t = 3.81, P >
0.01). However, the percentages of cells with
chromosomal instability were 2.41%, 3.63%,
3.92%, 6.17% and 8.34%, respectively, 1, 3, 5, 7
and 14 d after the induction of Cyclin E expres-
sion (t =4.77, P < 0.01).

CONCLUSION: Deregulation of cyclin E can
induce the formation of aneuploidy in human
colon cancer cell line DLD1, and it also plays
an important role in the pathway of chromo-
somal instability.
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2 e, Z DLD1tTA-Cyclin E, Western blot 4]
Cyclin X%, Cyclin E¥4:455%€ &34 1,3,5,7
#2014 dj5, sTam it ATDAPLR &, 129 % B 4%
45 F 3 3 CINZa L6 & 4 .

£58: Western blot % 7, Cyclin E& X £96 h)&
KB, Cyclin ERiA X #9DLD1 4 e ¥,
CINZa L6 & 2 ek 35 ££0.97%-1.22%Z A (¢
=3.81, P>0.01); mCyclin E4#%: ki1, 3,5, 7
214 d)E 49DLDI1 28 i, CINZa i & 5 rb 4
F 42.41%, 3.63%, 3.92%, 6.17%F=8.34%(t =
4.77,P<0.01).
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1.1 ##F DLDUtTAZ i &R 5577 14100 mL/LjiR
I M e Coy'SA(Gibeo s TR 7E 3 . 41 iy
3 e FH Lipofectamine 2000187 &5 (Invitrogen 23
7). # 8 R Cyclin E cDNA 78 [ £ pBI# 44 Y
B2 SN = bl N T NE AN VA S G aate A UB 2
#1553 Cyclin E¥IA 184 pBl-cyclin E.

1.2 7 @ VUM s A g Kikcyclin EFY)
M ZDLDItTA-Cyclin E: g £k VU %
[T FtTA(tetracycline-controlled transactivator,
VU R 25 42 0 1 s XA FH e ) 1R N 2 45 i s
i RDLDItTA(Tet-O Ol HBDA w, F2e 4 i
SRR AR 500 meg/L G418(Invitrogen’s
wl). BpERICyclin EffIZ6IA % fApBI-cyclin EFI7
hygromycin B(Invitrogen’ &) fiid b ic (1) 1%
HAAPTK-Hygf%10 @ 1/ LLFI L YDLDItTA
MR, Y24 h)5, H1250 mg/L hygromycin B,
500 mg/L G418%10.5 mg/L doxycycline(Sigma’y
H)IIE2-3 wk, JEI RSN I 5 £ 10%-25% /0
A, BER2-3 AR HRIG TR IE U R

1.2.1 Western blot K540 M JH 14 (1P B SVA M
YE2IX, LaemmliZZM74(62.5 mmol/L Tris-HCI (pH
6.8), 100 mL/LH ¥, 10 g/L SDS, 50 g/L 2-3fi}k 2,
Z, 0.25 /LRI )ZLMm A i, & 1 0E &5 B4y
FEAREN40 pg it & 1100 g/L SDS-PAGE#EH
Iy, HeR BIPVDFRE LT 2. —Hih/h
fCyclin EFIMEB-Actin® s FEPLAR, P AHN
(FTHRPARIC I HT AT RIgGhUE, ECLRG 5%
(Santa Cruz/A /).
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1.2.2 MDA PLE & £ B 140 5 75 T4F
PR b, a8 A EE JS, PBSHRRIE DAl
Mu3¥k, 40 o/LH EELE = T [ 2 40 e 5-20 min,
PBS# L 2 [l 2, DAPI(4', 6-diamidino-2-
phenylindole hydrochloride) 44 37 C ity 4Lt
30 min/i7, PBSYHREEAN 37K, H & DAPCO(1,
4-diazabicyclo-2(2, 2, 2) octane)f o B¢ Fi 78 wa 40
Jf0, AED A LS B B €A 1) I R S
4 A% LS.
1.2.3 CINZmieitdt $A85E 75 FCyclin EXRIA M)
4 fi ADLDItTA-Cyclin E(Tet-Off)#F 104
10 cmi s IRy, Horpr s ARG 53 MLRF 2248
0.5 mg/LPVUFRZE LLRHICyclin EffJKIL, 7345
K5 7 AR 48 5 B8 S5 78 408 Mot DY 28 25 LTI
Cyclin EfIZIE. 43511, 3, 5, 78114 dJ5 AT
£ECyclin EZRIAHT 5 40 MU AT DAPIEL (1, 7E63
e, BEALE S $020004 40, 115 3L
CINZH M) 1 43 bb, 240 M DS V20 43R,
TR (micronuclei) ™ A= (1P 34 11 43 L.
B2 4038 HISPSS 10.048HH 8 AT 504
(AL B, 21 ) AR FH AR 6

2 BR
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G4 181K 32 41 i 72 B PR T-7-84N 10 em4ll % 557
M, FIHBSSH A /S vE3-5k, LL7s /Py
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20 M SR, T Western blotha: I i 52 41 )i 5 [
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I8 3 5 e 16 B-actin®R 1A R AR FE (D).
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2.3 Cyclin E# 3 &L a1/ CINZa i g 4 vt VYR
EXMCyclin ERIAMDLDIZ0 i, CINZI i
() 3 EE IR B HE0.97%-1.22% 2 [7](P>0.01); 1]
VEEPUER £ 15 S Cyclin ERIAL, 3, 5, 7114 dJ,
CINZI M 2 Eb a3 4 2.41%, 3.63%, 3.92%,
6.17%#18.34%, BlCyclin EffJid &A1 0 7 CIN
(40 1 FT 43 L, IRl A 40 0 AT 22 3 2410 52,
X EECTN 1) 4 o ZOF T 4 500 18 o 5 A
Gt 2E o i dIe) 22 AT 03 PR (P<0.01).

3 111E
ZAEK, WS N R AE 1Y) 3 SRR AR A A
FeE, T IX AP AL ANFEE RINAE2A AR 7K
R RIMAERZ AR K g A AN Ee e, BRI H I
—SE AL TF R AR IS B 4 . B R AU
S RIAE G AR (R4 A TesE, B B
AN G A sl G (AR (1) R 23 B K R /3R A, X
B 248 0 o S AR R R R AR T R AR A
AL A ARIEERN I A AR R GBI
AT (a1 9 35 D1 RN 400 9 35 D)) (1) 38 A% AR, Bk
A 3K 1 R [R] (1) 2 A RNV S, (i A 40 e L A B 4%
AR IR, DRI i 55 & 88 11 26 R An gt Je ),
N K45 1 g Al H AT 1848 AR I AR A
FRAEPY. W R I, KL 15% I 45 15 W g 25 00
HZAT R K B ast A A fesE, BRI E 2
FEThMLH1F/8th M SH2 1) 2 35 5 201 4 i

QR FREME L (%)

1 3 5 7 14
t (i 5:Cyclin E&3X) /d

3 Cydlin EESRIARIDREFENE EMRZIHEL

&2 Bfi(mismatch repair deficiency, MMR).
MM R ) i 5 3% A4 40 i 55 DR 41 2 ik T A8, R
il A S B ] FL A, RO B R AN R E
(microsatellite instability, MINZZMST)®' . H
A MIN 1) 45 9 A0 A0 A% 1 R 7K1 1 S8 AR 22
T I 41K 100-100045%, S Wntk, MINSS
L9 A R 1 G A H )Y 2 — A% 4R (diploidy)
BT AR AR, 85% 1) 4 Wi A I A
K53 1 S A e I AR ILAMIN, TR A
SRR H, B AR AR G a5 B
(aneuploidy), &M FEIXLEAH il 1) 440 il oo
B IS R R, 3 A i f G € A 2% 2k N BER 1
IRLZ AR =, JF 5 35040 5 40 i 2 Ta) G 8 44 4%
BB R ZE 5, XM SR B 6t AL AN A8 B FR N
CIN(chromosomal instability, CIN)***. 5 MIN
ANF IR A, CINSS i 40 M 3e o AN A7 A% 1
FRIKE (Rt AN Ree, Ak, B8 EIA A MINA]
CINAN W] AR 45 H e vh Rl N A7 AR, AT 3
4 H e K A2 M HLE], TICINGZ K2
BRI S A R R AR AR AL H AT
WEFUIN R, CINAS A Fig G € A 1 38 40 343 2%
2R R/ B AT IR IR S B8 40 A v R A5 A4 1)
VSR (S TP E (=8 (S R L NIRRT RS
F/EGRAT IHLZR. BFT R 7R, CINGH BT &R R4
Ji 73 24T, AR G AR AT 1% L2 R LCIN, 17
MINZ LR AR A A S, [ CIN
)7 (A A L R 73 50 8 T ) O e
TG AL O, iR A A B DR ) e S e R K (loss
of heterozygosity, LOH)FI/alJa 3L K ) H 4™
BN FEREREAN R BRI, 1002
PR R A 0] LT ECIN, X L8 S 3= 20
MGECOARARUS . IR TE s 4 A JE 5 S A
A 225 R A %, RAE N R84 it L A /b
AN UMThBUBL, BRCA1IFhMAD2#{iF 52 5
CINAT KB,
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I 53 IR G P B 1, ) 0 7 A i 0
AN TR IS AH 22 S AR K, E G TR T S W 3k
IR B, Mgl et N gy 24 S, Cyclin B
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H A NG 1II3E A SY], ENDNA G ™. sz
HESE, Cyclin Eff1201k i 5 2 il 2k g 1) %
FAH IR, 711X L8 IR b Cyclin ERED W] 524
BEIHECyclin EEE 17040 i 8 J9 1 25 A I AH #8
B EIAE R R L IR R FLAR AL 2 rp i R A
Cyclin EnJ B i S BUH JC 41 S0 1Y A 70 igs
5‘2[32]'

RIS Cyclin EEEARLRERZETS
WA MICINK & 4. DLD141 & 2 A
ARl . fOemiEemAR
gilpim A i &, JATH U =6 iR e 55 5
Cyclin ERIAM RS, EDLD14I A2 e i &
iECyclin EE 12 wk, 45 R KM Cyclin B& 11
FeE L R IA AT LU ED LD 140 i 75 Yo o A4 (1)
H LRI IO R T 1), I FLBE A5 2 3K I ] 1) 48
K, RAECINGN M) 7 45 B B 238 . T ax ol
CINZH 0o 4R A7 75 R 15 4 M A= K 23 A G B 5
AT ) e 2K B D fie o5 A, R R AR A A i ) o
PEREAR. FeATTIA R Cyclin ERJ LL S 85045 i Jes 40 i
[RICTIN, J-4EFRIX LECIN 1 41 8 7 [ BE % Bl 45 41
Jif 53 24 JEL ST 3 g 3 0. 1T Cyelin B 454l
G LI m SN I SR A, 22
Flt NSl RE v R BLAT Cyelin B &%, NIt
—UERFSEIN A, Cyclin EJ2 5 40 Mo %k 19 4 41
KPR AH 2, fE KRG i dh, WK
I Cyclin EFERF5 D38 I, th KA £130%0H)
BAAFAECyclin EH [0 20K 5is 2 38 I, (H
Cyclin EHg FAZRIA B34 In 55 835 (1 b g 43 4 AN
UG 6%, TAIHEL Cyclin EELR A REVRAL 45 H
JYrges W T, R AT R A &5 LW R AR R
R R 2R, ot N 2R 45 H I CINTE B
) S L R 2 — P,
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