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Abstract: [Purpose] To construct pEGFP-N1/CCNY vector and pEGFP-N1/CCNX eukaryotic ex-
pression vector,and to explore the location and function of CyclinY/CyclinX in lung caner A549 cell.
[Methods] CCNY and CCNX genes were amplified from human lung adenocarcinoma cell line
H1299 by PCR.The recombinant plasmids pEGFP-N1/CCNY and pEGFP-N1/CCNX were constructed
and transfected into A549 cells. The cellular localization and expression of CyclinY and Cyclin X
were detected by fluorescence microscopy and Western Blot. [Results] The recombinant plasmid
pEGFP-N1/CCNY and pEGFP-N1/CCNX were constructed successfully. Green fluorescence on the
surface of transfected cells was found by fluorescence microscope. Western Blot confirmed Cyclin Y,
Cyclin X expression. Cyclin Y and Cyclin X located at cellular membrane and nucleus in recombi-
nant plasmid cell respectively. After transfection,A549-CCNY pEGFPNI1 cell viability was 1.36 =
0.02,A549-CCNX pEGFPN cell viability was 11.45£0.05,which was higher than that in A549-
pEGFPN1 (1.31+0.03) (P all<0.01).[ Conclusion ] In A549 cell,Cyclin Y and Cyclin X are differently
distributed , Cyclin X plays more important role in promoting proliferation than Cyclin Y.

Key words: Cyclin Y ;Cyclin X;lung cancer;cellular localization ; cell proliferation
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il 1 ¥ (eyclin-dependent kinase inhibitor, CKI) — 2
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A——CyclinX (CCNX) ™ R T B2k N 3 54 4> 24 5
MRk, 5 CyclinY 74056 &AM, HIHE M A
L FRATHTHIAEZE BA% AN B ) CyelinY Ho 4w 65
FED(CCONY ) 7E A /)N 4 e fii Jis [ 98 2 2R il 9 4 i
F P Ik O HLUH R IR K 5 e 1 41 2245 R
K R A S5 b IR AIE SE A ] CONY 2634 7] S Bl
i 240 0 FE S BELVS T G/S B DA T 410 <) i 58 4 i 1) 4%
AN fEA [ i 6 4 i & CCNY #i CONX &
IKIKPFFAMOG . ik — BB CCNY 1 COCNX i
DAL 2% 35 X i 9 40 6 389 G A 5 L A BIF 9 A A
pEGFP-N1 /CCNY HI pEGFP-N1/CCNX EAZFE k%A,
JEHGYe AS49 20 M %% L AE il 200 I Bk A549 i
FKIRFENL, KW Cyclin Y 5 Cyclin X [ 3 35 X}
A549 4 fg 5 FE A 52, Sy #F— 20 BF5E CCNY Al
CCNX 1 5 78 B i e AH & 1) Al 25 7 Haih

1 #MRE57TE

11 # #

NI EA AR H1299 19 cDNA KIAFF B DHSa
Ko Nl B 968 20 M Bk AS49 ¥y ok AR I = AR AT
pGEM-T Vector System,MTS {5 & H Promega /v
A ;pEGFP-N1 B A% K38 AR F Clontech 2wl 5 Jit
/N & B I TR & 5 DNA 4 F i bR i
W B RARZS w5 BRI E N U BamH I Nhe I £ T4
DNA #4281 H NEB 22 A 5 f5 Bt /& Lipofectamine™
2000 il - B DNA R A [ [ Invitrogen 22 A . R
i GFP B seREHTUARIN A Sigma 2 7] ; HRP #5ic i
Pt R P A 007 4k /s RPMI-1640 & i 4+ 1
¥ H GBICO A #]
1.2 /5 %
1.2.1 314p&%it

HRHE GenBank £k 2 rv 1 55 KLY 41, o FH 44
Primer Designer5.0 43 5 % 3+ 1] T 52 B¢ CCNY Al
CCNX 2 ¢cDNA #5149, CCNY HKH M EiiE54)
GAGTCGGGCTAGCTAGCTAGATGGGGAAC , CCNX
3N W 51 ¥ GAGCACCTAGCTAGCTAGAA-
CATGGAATTC, W35 2L [/ 59 & 9 51 4 CATCATCTC-
TAAACTACGGGATCCCGCC, ¢ L Fi#514 4 5
5| A Nhe I .BamH [ BUI07 55, kg9 LA
THAY TEARARA .
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122 PCR # 3 B #9 L H cDNA

CCNY F1 CCNX Lk H1299 1) ¢cDNA At , %
M PCR J5 3 4y 9734 H 19 3£ cDNA CCNY
CCNX, 1935 JE WEEE S HL Uk & PCR 729 .

1.2.3 CCNY #= CCNX cDNA # T-A %1%

FH pGEM-T {4 % £z 1055 &0 n Yk 4l Ak i PCR
7Y pGEM-T gk 4% . AL K FF 1A DH5o J8%
AU, K TS SR A 7R LB/AMPF- M 1 77 2k
I, TR PR T VR . BE ALK IR M 0 SR T R B R
PCR ¥ # % 72 H (1 7 Bt [A] i UG Wk il 2k
WY o 2007 L8 e H i B8 410 1E ff Je 4 BE
SR R BT KRR, AR R & e I R B A
kLA
1.24 A A%k ik & 4Kk pEGFP-N1/CCNY #= pEGFP-
N1/CCNX #y# fo 52

HI BamH [ \Nhe I 73 5 XU U] 8 40 Bk pGEM-
T/CCNY .pGEM-T/CCNX X pEGFP-N1 %% # {& 1%
TR W58 IS e VK S D) B L H i SRR B, 7E T4
DNA # ¥ AEH T 4% pEGFP-N1 435 F1 CCNY |
CCNX H® R B 16°CR N B, 8 3 7= i ik
KIGAT B DHSou 852 25 20 B, P 3z BH P v |, $2
4 Jfiki pEGFP-N1/CCNY A1 pEGFP-N1/CCNX, BHE
FLREZE BamH 1 /Nhe T XUBGYI %6 22 J5 M0 . 0 1E
Wi a9 K38 L s 4 BB DNA
125 miesik

& 10% i 4 135 B9 RPMI-1640 £ 57 3 75
37°C .5%CO, 1 FR BE T XF Al J8 20 ffl ik AS549 i
FIH MG S% . SEI0 SR GBS0 A 0T 240
12,6 ABE#EA ST GHRKIEIWE

W4 T B A K AS49 4N TR T R A b
FRIEH DL Sx10* A /AL RN T 24 L, B5 3R
24h, T 40 i A K% BE 3R B 709%~80% it . Lipo-
fectamine™ 2000 43 7 ¥+ pEGFP-N1/CCNY , pEGFP-
N1/ CCNX JFki b 25 28 Bk pEGFP-N1 #4442 A549
M rh B Y As B R S HR A, BT 2 IR
P o Fe Yy 24h JEA1E 40 590 BB T WS Cyclin
Y .Cyclin X 78 4l it o (1) 22 35 K A
1.2.7 Western Blot 4] 28 L b & &% & 0 & &

BITIR L O 48h J5, sy USSR Y T pEGFP-
N1/CCNY . pEGFP-N1/ CCNX Jfi ki J 75 #% Jii i (1)
A549 4L, 20 24 A W B BB 1L AT 8 e A



M, IR 4 10%SDS-PAGE HLIK 4> 55 )5, L #%
RIS A AR L 5% IR Uk = i £ 2k, S A
1:2 000 % B (9 BUUE (9 GFP HiiAk , 4°CHE & 11 7, i
A 1:3 000 i B () HRP A5 89 th £ 50 /0 B 1eG Bt
&, E IS E 2h, ECL B0 B8,
1.2.8 MTS &%) 4m e 2 K iy 2%,

¥ 5 Y« pEGFP-N1/CCNY ., pEGFP-N1/CCNX J&
Wi K a3 B TR 48h 19 AS49 i i 3 Fl 96 FLAR , Bk fL
6 000 41 ifg , B Fl 40 i1 5 T 52, 40 i) 7 40 Jif 42
Flt 24h,48h,72h fil A MTS a5 ,37°C 4k 2 15 5% 3h,
TEBFFR AL E I 5E 45 FLAE 490nm Kb (W ' | 2461 40
FeL i A i
1.3 ZEit=4hE

S v BT AR 0 B I SigmaPlot 1 22 il 41 i
A4, H Student T-test #E47 41 10] 22 57 M 3%, P<
0.05 INNA G L,

2 & R

2.1 PCR ##E3REBMERE cDNA CCNY # CCNX

4K CCNY F1 CCNX #: 5 PCR ¥ ¥4 7= %12 1%
BERRBEGE I Tk, AT H 254 H BL(CCNY 2 eD-
NA 1061 bp,CCNX 3£ [H ¢DNA 960 bp), 5t CCNY
H1 COCNX FE R 12 5 (Figure 1),

M 1 2

2000bp

1000bp
750bp

500bp

250bp
100bp

M :DNA marker; 1: CCNY; 2: CCNX

Figure 1 PCR amplification CCNY and CCNX gene
by agarose gel electrophoresis
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2.2 EBE#ZFTIEHME pEGFP-N1/CCNY #1 pEGFP-N1/
CCNX HEZMEE

B Ky # 41 R pEGFP-N1/CCNY il
pEGFP-N1/CCNX Jii %74 BamH 1 /Nhe I XLAFV], 1%
TRNEWEBE R UK AT S, AR R A A BRI
43k 4s K CCNY (1061 bp) #l CCNX (960 bp) (Fig-
ure 2), 7 45 R AIE S AE A R Be CCNY Fil CCNX
cDNA JF 5 1E# , HA% R B # A& pEGFP-N1/CCNY Al
pEGFP-N1/CCNX & My #4 %

—5000bp
e 4000bp
3000bp
2000bp 2000bp
1000bp 1000bp
750bp
500bp
250bp
100bp

M1: DNA markerl (D2000); 2: pEGFP-N1/CCNY digested by
double restrictive endonucleases; 3:pEGFP-N1/CCNX digested
by double restrictive endonucleases; M2:DNA marker2 (1 kb
DNA Ladder)

Figure 2 Identification of recombinant plasmids
PEGFP-N1/CCNY and pEGFP-N1/CCNX with
restrictive endonucleases and PCR

2.3 CyclinY 0 CyclinX 7€ A549 £ Btk fR B9 ZHBERE i

T Yy B M 23K Bk pEGFP-N1/CCNY | pEGFP-
N1/CCNX K pEGFP-N1 75 5 it ki 2 A549 41 il #k
24h JE 5O BB AR SR B R A Rik, K
Cyclin Y 75 A549 20l N & 7 T A ML, 4 (0 98 0 2
IR 53 (Figure 3B); Cyclin X 4347 F 41 g 2 K 20 i
rp, HAEYN A ok & (Figure 3C) X} BB 2 GFP 3
B A T A0 M A% N (Figure 3A).
2.4 Western Blot ¥l 45 2R

Western Blot £ Il 1 55 7 11 Cyclin Y 1 Cyclin
X 7E Nl 96 20 B bk A549 v i) 235 (Figure 4), GFP
hy % B AL 8 1 464 A T 27kD . CCNX-GFP il £ 2K
£ F 57kD Ab ,CCNY-GFP & & AT 63kD 4k,
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A: GFP

GFP CCNY-GFP CCNX-GFP

B 63K

57KD | —

24K
B-Actin “ e “ ]

Figure 4 Recombinant proteins of cyclin Y and
cyclin X by Western Blot

B: CCNY-GFP

MTS assay(OD 490mm)

C: CCNX-GFP

Figure 3 Localization of recombinant proteins of cyclin Y-GFP and cyclin X-GFP in A549 cell line

1.60 [
—A—CCNX-pEGFPNI
—8—CCNY-pEGFPN1 ot
—=—pEGFPNI
*k
1.40 r
** P< 0.01
0.80 . )
1 2 3
Time(days)

Figure S A549 cells proliferation curves of different groups

2.5 Cyclin X 123t A549 40 B Y38 58

2 il AS49CCNY pEGFPN1AS549CCNX pEGF-
PN1tfil A549-pEGFPN1 = £ 41 it iy A= 4 i £k (Fig-
ure 5), 5 A549-pEGFPN1 41 Jitd # k£ , A549-CCNY
pEGFPN1,A549-CCNX pEGFPN1 4 jitd 3% % fig /1 34
HH & 3 5% (P<0.01), 55 3d B}, A549-pEGFPN1 41 Jfd 7%
PE R 1.3120.03, 1 A549-CCNY pEGFPN1 4 Jift 1% 14
3 1.36 £0.02,A549-CCNX pEGFPNI1 40 il i 4 A
1.45+0.05, 5 Cyclin Y #H & ,Cyclin X B f8 {2 #F
A549 4} i 4 5 (P<0.01)
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REY, AIREAE g 12 W b A W RLIA 9T D A
Cyclin Y il Cyclin X 2 i 4F 87 & 8L 7 fE 55 il 98
KRR UIAR G ) 4 L A A AR A SR A A
CyclinY HARSIEHE (CCNY) BT 10 Sl , 4
K 3 968bp, A 10 405 F, i i 341 4~ & LR 1)
CyclinY [, 4> F 20 39kD, Hrh 143~243 i 4%
LR R BE DR ST, J2 CDK 45 & 45 M 5l , 7R AR Sy Ji 401
% (Cyclin box), CyclinX 4 CyclinY ) N % Hit 2 54
ANEIEMRIRIL, AP I e aMIE, HIRE A
2 A WFSERGE KA Cyclin X AEBUE 7 £ A T c-
Mye F9 356 P4 25 15 T 58 52 e 240 6 J&) 300 R 4 AR5
¥ HEYEE CCNY #1 CCNX ¢DNA Tl % R ik ik
pEGFP-N1 | & Jy#5 # T pEGFP-N1/CCNY
pEGFP-N1/CCNX FLA% Ak, B8RS YL A549




A, POt R R R Bl Sk (e UL B R s, )
4k Western Blot 1235 1iE & 1 CyclinY Fl Cyclin X 7F
JIii 9 4 B AS549 g E ik, Y CCNY Hl CCNX
J AT LA 2 e 240 PR B 5 FRATT I 5 e B
CCNY SRy &3k ] @ 3 VAP ] H1299 95D Jiti Jsd
20 B 384 5 ) T 5 CONYY 32 DR S8R il 98 400 g J) 40
BELYT T Go/S J1 ) DT Sk 35 400 o) it s 4 19 4K Py &b
A KB4, Ying-Tao 45 53 b 0T 33 43 B 77 12 0 12
CyclinY & FIESE R VR0 N B 0 9 40 & b W 25k
s I HAE A MG A TR R 2B S TS Ty T
RAFEZLE , Xu W58 &3 CCNY 55 1 J5ieg
20 3 5 2 VAR G, IR CONY 263k mT [l Bt 35 P31
Tl o 2 5 240 B TR A B A AR . Li SRR B CyelinY Y
[ 95 S A8 AR Cyelin X AT 5% s A1~ e-Mye i1 )
RE I 5 il J6 2 7 A T 4 Lk SE A SY R B CONY
F CONX 5 s Kt R R R % ) ARAT ol Re A K
I8 12 Wb 22 0 IR 7 R B A

AW IR K B Cycelin Y F1 Cyclin X £ A ili i
FEAN bR AS549 vhan e 7 B B AR . Cyelin Y 1E
AS549 4 A7 T AR ; Cyelin X 4341 T 4H i 3%
A A AZ b, ELTE 40 MO A% b oy 32 5 6 BRAL GFP &
B T AN, UL Cyclin Y 782255 40 78 441 fifg
LA K T 98 A0 v s 0 — B0, 322 6 T A0
Li 45205 H LR CCNX 3ile 2 HA% Rk 3k pCMV-
Myc H1, %3 CCNX A9 N oK bt i /0> 5 58 BE AL 7 s
FE N i 240 B bk H1299 22858 o T A M A%, A< A
FEIN K Cyelin X 76 i i 92 20 ik AS49 b 48 il
SENL T4 A% , 3 — 8 E CCNX F T 62 N Y
S A A FE A M e L T AR Jiang SF
FIFH Northern-blot ¥l T 2 Fh A A& 20 2V FI 41 B & ,
KA B ALFLEWIRD CyclinY #5575, 43 518 4kb
1 2kb . 4kb % SEATE Fr A A i 2H 2RI 200 i &R TP IR
IKAF-2R3K 2kb B s AR WU A 52 R A5 20 i 0 24 I B 1Y
20 v e s TR R UL AR 2H U IR R AR T AE
IEH AL P IR, HIEERALP CyclinY B
e S AR 1) 23Kk L B 5 Z [ I G R i R . 5
A AT T COCNY 36 PR B He N 3 28 A% 1 o P 28
B ik # AR pEGFP-N3 pEGFP-C2 .pcDNA3-2HA

574

F pMyceN3 H, & BLEF A= 7 CyclinY 762 % A6 5 4 i
HEK293T 48 it b i A0 T 20 M, N i 52 58 ok Ak o7
2878 1 2 A8 PR AE HEK293T 48 i w5 057 T 48 i 3 Al
A%, (HE ,CCNY 5 CCNX Z[H] i ¢ 2 DL &
HEME R R R B A BRI AN, 5
AV I, EARBF T A549 4l 5% U Cyclin
Y Cyclin X J& 34 58 8 77 B .05 5 1 FL R 22 0 1)
Cyclin X i B8 %€ 47 B9 Cyclin Y B BEAIE 1F 40 i 1%
B, UEHH Cyclin X 155 235 55 Ml 9 40 0 348 0 ¢ 3R
Tyl

25 LT AW S AE B # pEGFP-N1/CCNY
1 pEGFP-N1/CCNX EAZ R IK H AR Hefilt 1, 5
20 M I 22 BN SE 7 14 Cyelin X He 410 A R 437 1Y)
Cyclin Y 57 RE A 30 20 i () 38 78 . A F 9 &5 SR 4
CCNY Jo H 5 A4 CCNX 75 il %2 A A3 58 v i) A
FAASTA], FR AT 55 H A TR) A S0 200 5 v 45 O, (R
FLRPL A E ik — 5T
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