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Correlation between Cyclin D1 gene polymorphism and acute lymphoblastic leukemia in children
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Abstract ; Objective
in children. Methods

To analyze the correlation between Cyclin D1 gene polymorphism and acute lymphoblastic leukemia( ALL)
Polymerase chain reaction-restriction fragment length polymorphism(PCR-RFLP) was used to detect Cyclin
D1 A870G genotype in 118 children with ALL(experiment group) and 160 healthy children(control group). Genotype and allele fre-
quencies were compared between the two groups. Results The distribution frequencies of genotypes of AA, AG and GG of Cyclin
D1 gene were 30.51% ,50.00% and 19.49% in experiment group,and 20. 63% ,47.50% and 31. 67 % in control group,which were
significantly different(P<C0. 05). The frequencies of allele A and G were 55.51% and 44.49% in experiment group,and 44. 38 %
and 55.62% in control group with significant difference( P<C0. 05). The distribution frequencies of genotypes of AA, AG and GG of
Cyclin D1 gene were 50.00% ,41. 67 % and 8. 33% in patients with B-cell type,and 25.53% ,52.13% and 22. 34% in patients with

T-cell type with significant difference(P<C0. 05). Conclusion Cyclin D1 gene polymorphism might be related with the susceptibility

to ALL in children.

Key words: acute lymphoblastic leukemia; Cyclin D1;

AUPE R AN A s CALL) 2 i T R 4k 8o e AR 22 1
Thi EEL 400 7 3 1 2F 280 R 00 2 v B L VAL R oA 2 5D T MR 4% B i
BB . ALL 2% T L H R0 (Y w5 0 4 I
3~4 % BRI T LW . Ao e
PR 2 A AR AT R0 A0 ) 300 9 4 2R R G . 22 TR A i ] 9 T
F 5T M IR A G, b i i R 3R D1 (Cyelin DD 804
RN 2 Tl R Y R AR BT AR G 28 SCHER B Cyelin D1
TEFUMRE g R IR 4L 4 P ek L 22 Ak R R 1Y
Mz DA RIT RRAE AR A S ED T AR 5 R A A R - B A
PR B B 22 25 M (PCR-RFLP) 6 I 2 94k B2 40 i 44 1 1l 96
LR R JLZ Cyclin D1 FE DK B, 3 43 A L2 X 2 25 44 Fi L
TP I O M s 2 RD A BB A S R A R
1 #EREHE
L1 okl AR 2007 4 8 JT % 2011 4% 4 JJUyA i 118
8] 2 O L 40 B4 1 IR CALL) SR LAE RS2 41, B 45 58 71
Bl 2 47 i), Horp, <10 2 3% 96 fiil =10 % 22 fi], 7 By 4%
(8.94+2. 1) % s ¥ e R BV F HALHR T R 24 1.8 & 94
FrfE R 98 B = fE A 20 B, X HRAL 160 i) Sy A% B e J3e 1A 45 &
WL RS 95 B, 2 65 ] 4RI (9. 64+2.38) %,

polymorphism

1.2 J5vk HhCEE S £ LS 68 1 mL #4759 i 5
PEFTU 43 T Al A0 (g R JLEE A A i 2 mL i FH 30500 6 4l B
HHH DNAGRH & d1 £ E Promega AW 477, ZHC LKL
] Cyclin D1 # & ¥ %] (GenBank No. BC000076){i i} Primer 5
AR I W) It Z 46 1 Tnvitrogen 24 ) G . 1E W 519
5'-GTG AAG TTC ATT TCC AAT CCG C-3', ) M54 N 5'-
GGG ACA TCA CCC TCA CTT AC-3', PCR ik Z : 3K
2l DNA 2 mL,10 X PCR buffer 5 pL(Ki%E TAKARA A
F A7) dANTP(25 mmol/L. k% TAKARA 4[R2 & 4 77) 3
mL,rTaqg DNA 406 0.5 pL(2.5 U, 3% [H Promega 2\ 7] 4
72), MgCl, 3 mL (25 mmol/L, K i# TAKARA A R A & 4
P LIER S 1 mLL K514 1 mL. ik £ 50 mL, PCR %
.94 CHiA5 P 10 min, 94 °C 45 .60 'C 455,72 °C 45 s ,30
ANER 72 CHE 10 min, B PCR 774¥) 2 mL,ScrF1 NI 2
mlL,10 X buffer 2 mL, £ B F/KZE 20 mL,37 C/KI¥& 3 h, X
ML= 5 mL fin ARG w1 mL L 7E 2 %0 1 35 e B I AR L Tk 30
min, 75 5 SMT T LB 45 R I HAR R L WA B U 7 0 1 N
HEA

1.3 geitseab s i SPSS12. 0 483t 24 80 3 $0 5% Al



+ 1568 -

E R I E ¥ 407 2012 48 7 A % 33 %% 13 # Int ] Lab Med,July 2012, Vol. 33,No. 13

MR T# K, P<<0.05 FREFAHHIFE L.
2 & ES

LLAM A i i KL 4 DNA S PCR 4734 Cyclin D1 J& K]
J& i ScrF1 ] UIEGx PCR My 471 4k WL JLIE PRI 7 - AA
BERIUAA 145 167 bp 4%, GG B[R B 145 1 22 bp 2 4%
i AG JERN A 167,145 DL M 22 bp 3 4454 (UL 1),
118 51 2 U0 O 40 L £ 0l C AL BB L, AA JEPR Y 36 451
AG BEH T 59 B, GG 5K &L 23 (], 55 0 e I A (g 45 3
55.51%0.G MBI F hy 44. 490, Bk L FE 1. B ALL B L
T AA SERR 21 6] CAG SEE R 33 6] \GG JEBE B 10 B Lotk
ALL BJLH . AA ZR B 15 4]  AG Z R B 26 4] .GG FH 1 6
i, FAR L35 20 58 A o 2 1 bk 2 40 B a9 A L A ) ik [
F AL Cyclin D1 £ 870G i i 2 A5 VE AT S8 1147 Hr . 45
BB .24 B T A0 m g B L, AA JEBE R 12 ] AG L R
10 Il GG F:[H AL 2 5] : 94 ] B 20 g 24 28 )L o, AA B [H 8Y 24
Bl AG HEH AL 49 6] GG B AU 21 B, BT 40 ffg 9 g JL L B
TR H G L (P<C0.05), 2Pk 40 i B i s 43
98 1 b5 o KURS: S8 LA 20 ) e RURS: J8OL B o KU S8 L A AA
FER R 27 B AG FLH R 53 ) GG FE BT 18 4], = KR L
HAA R 9 ] LAG ZERA 6 4] GG FER A 5 i, 22 70
GiitaE % (P =3.96,P=0.14),

AG AL GG AA AA AG

100bp
149bp
167bp
290bp
500bp

750bp

1 Cyclin D1 £ [E 846 iUl 25 R

x®1 Cyclin D1 £ H A870G HEE B ME M EE M E L&

FE R DRSS
215
AA AG GG A G
SERGA _ _ -
36(30.51) 59(50) 23(19.49) 131(55.51)  105(44. 49)
(%]
X BRZH
33(20. 63) 76(47.5) 51(31. 87) 142(44. 38)  178(55. 62)
(%]
XZ 6. 67 6. 74
P 0. 036 0.009 4

x2 AEM R Cyclin DI EE A870G % F & bk

Hik [A 7Y

P51
AA AG GG

BB ] 21(29.58) 33(46.48) 10(14. 08)
PR A% ] 20(21.05) 45(47.37) 30(31.58)
e 6.06
P 0.048
LM (Y] 15(31.9D) 26(55. 32) 6(12.77)
LN B [n(20) ] 13(20) 31(47.69) 21(32.31)
e 6.18
P 0.045

3 it it

AR 52 DA IR i kA A A 5 A e R R 4 T R AL
g1 S R I A O, AR Ao Gy LS LG,
M 4 B B, F 20 MR 9 AR A R A 6 AR 1R
it} (CCDK's) 0 4t it J&] 1 A 56 25 (1 48 480 38 i 410 1) R (CKTs)
SR F AT E D . o Cyclins &2 IE 8 95 4E A L CKls
KAFGFOR AR . Cyclin D1 4 J 552 (1% 40 0 J&8 1918 45 1
22— Hod B 3Rk 0 2 R A28 IR PR IR 1 R AE L X iR Y 12
WA T b B T,

WFoE BT, 200k ik 2 48 i (3 1 A& )L Cyclin D1 JE B 11
AA LRSS 30,51 % . B W & g R L L T GG 3L
RS 2K 19, 49 %6, B i AIK T fg B )L 3 5 9F H 201 0k 2 40 i
F 197 8L Cyclin D1 He BRI 48 7 B A SRS 8L 3 .
Cyclin D1 4 295 MR LR, e o ik 11q13 i CCND1 3B
Hifih . Cyclin D1 220 i 1 Ay DG Pk g 42 s, DA Gy 5 S
T [E] R 4 R G R A L R F . WFSE R B, Cyclin D1 5% 4 A~4b
W75 870 MM EEAATE G-A % H TR 2 51 (SNP) L % AL &1
Y B T R 22 25 M B80T PR AS ) 1Y) 2 SR AR 5 BID 58 3 3 5+
a FIAREL G Sk b X WIRN % 5% Z B 19 22 HI7E T s et 1
b il /b 52 R AG SF a fi BT Y 958 SRR W IR A 6 RN AR 1 R A
Jr s 21 PEST Zheg, T30 1 Cyclin D1 M40 M 4% [ 40 il 5T
BRI, MRS, Pakakasama %77 (2004) ¢ H
JUEE JIFRE 20 B B 1 R R A I 5 Cyclin D1 870G i Y £
A BT CE B R S AR
Cyclin D1 A870G i s ) 2 & M A 30,

A BIFFE I T B 55 A 2 M b L2 0 1 ot o A8 L 55 4
JRE L A 2P bk O 4 s AR LS L P AR L = T Y
Cyclin D1 {1 3 B 280 1 55 v 36 B AR 38 22 5 o G b2 3 30, = 9
Cyclin DI % P B F1 55 467 5 5 1) 25 59 R0 M 500 6 56, B 40 i 0 &
P I B AR e UL AA SRR AT A 25,5306, 1 T 4l
MUY G 553 0 5026, T 4l fg B AA FE R (4 45 R 0] . = T B
4 Y L 1R B I8 45 3 f Hong 2602 BF 98 45 4] — ., Cy-
clin D1 B [H A870G fif i Z2 451 5 JL 3 2 Mtk T 40 M 1 1M 95
R 5 I R A A e

£ % 3Lk

[1] Yang JJ. Cheng C, Devidas M, et al. Ancestry and pharmacog-
enomics of relapse in acute lymphoblastic leukemial[ J]. Nat Gen-
et,2011,43(3):237-241.

[2] Lund B, Asberg A, Heyman M, et al. Risk factors for treatment
related mortality in childhood acute lymphoblastic leukaemia[ J].
Pediatr Blood Cancer,2011,56(4) :551-559.

[3] Tahara T,Arisawa T,Shibata T,et al. Association between cyclin
D1(CCND1) polymorphism and gastric cancer risk in Japanese
population[ J]. Hepatogastroenterology,2009,56(93) :1232-1235.

[4] Mavaddat N, Dunning AM, Ponder BA, et al. Common genetic
variation in candidate genes and susceptibility to subtypes of
breast cancer[ ]J]. Cancer Epidemiol Biomarkers Prev, 2009, 18
(1):255-259.

[5] Rimpi S, Nilsson JA. Metabolic enzymes regulated by the Myc on-
cogene are possible targets for chemotherapy or chemoprevention
[J]. Biochem Soc Trans,2007,35(2) :305-310.

[6] FEguchi T, Takaki T,Itadani H,et al. RB silencing( F#%5 1571 7))



E AR I E ¥ 4% 2012 48 7 A% 33 %% 13 # Int ] Lab Med.July 2012, Vol. 33,No. 13

« 1571 -

RER 1 A W i AL 4G R A kAR o R P oA G ik i 3R
Ko KEHFFR R, miRNA TE R 40 2357k 1 58 02
g AR R SR R T B RE M R 2R . BRI R HE 2 AL AT b
96 5 DR 5 0 e R A DXL A S RE L R 1R 0K B AN B BT 25
Sho IER L th Rk B AE S — P RE R A T
PR,

FE 2008 4F Z Hi » miRNA B A A 7 ML 37 A0 I 3K Hh A e A
FAE s L miRNA BB TS (LR F 6 41 400 o, miRNA 775 7
ST HA R MREAREY . EF 2008 4F 3 [ 9 75 A 7% R
FEWFIE O AT T —ha 44 Jy“Circulating microRNAs as stable
blood-based markers for cancer detection” f{J 3 %=, 2 Hf mi-
croRNA 437 BE7E 40 i 4196 26 0% HL A 0] AR R da ™ . I ¥
1S9 A A I RE AR BAT TRORE 7 68 1) /) » T 32 8 AR S A T 114
DA B miRNA Y = B A E T 615 8 19 SE Bl 5 52
5 (AR 2 WA OF HAE PR B LA 09 miRNA T 48 & 2
T SR ABORES AR S Sk AR 2 SR o 5 L AR kR % U
I #) miR-155 45 Jg BF 58 #8 50, £ Real-Time PCR i H]
miR-155 £ IfiL 3 H e 5 A7 76 I 3R 35, & W A i3 548 miR-
NA 1 g ZUIR I8 43 F 5 2 W 19 AT AT

A% S5 o FU MR R AR I P miR-155 KA fa A
ATRFNI S IJFETRMREEZRASITFEL. X5
2005 4F- Torio %50 SR FH 7L AR Job 98 40 20308 A7 B 5% 1 453 30 19 miR-
155 MR A R R B TR E MR SR B’ S
Zhu S50 5R BRI R I3 T A B 00 45 — B, FE N B
BB b FUIR R G O R L3RR miR-155 BUATAE
— LY 73 bR A T SR MR i RS . % T R
R A AR R AR A LTS microRNA E Sy i
PR EM AR AR A 2R microRNA G A5
FE A 28 Y i gg b 7 R D AR 45 G, T B R AR R 2 T I o
PO AR AL I microRNA 4B Stk 4R TR & A4 R
JE 1A S ) B B AN S I 3 microRNA 35 35 1% 19 2% 4k #0 43 3F e B
FE AL K miRNA K T 0 44 Ji 8 A 1 Ak 12 W sy —
AN SR, A ST v A I RS 45 i 2L, O LGS BB A 1 AR
WRRAE R Z R A E L H . AR — 21
5T

PRAE G PR AP i) g A 25 A 1 72 Wi & e L (H 2 BRI
P92 W7 B AR AR B AT B R A B 1, HL I R o, P 32 B PR ) . T
Mg microRNA YE A i 12 W F S 43 F #2890 A LR A

A/ T v RS A BE A4 O B T EL G T K R 12 W L R
e HUG AT 7RO R S U BRI microRNA R
T B IR 23 T bR A T SR SR B TR I PR 2 W AR I T s
A B R TS

S ik

(1] XUHRAS S 22 i A A Al 30 30 I i 12 e L0 ). B2 0T S5 1R
J¥.2001,12(6) :378-379.

[2] Reinhart BJ, Slack FJ, Basson M, et al. The 21-nucleotide let-7
RNA regulates developmental timing in caenorhabditis elegans
[J]. Nature,2000,403(6772) : 901-906.

[3] Torio MV, Ferracin M, Liu CG,et al. MicroRNA gene expression
deregulation in human breast cancer[ J]. Cancer Res,2005,65(2) ;
7065-7070.

[4] Chen X,Ba Y.Ma L,et al. Characterization of microRNAs in ser-
um:a novel class of biomarkers for diagnosis of cancer and other
diseases[ J]. Cell Research,2008,10(5):1038-1039.

[5] Ng EK, Chong WW, Jin H, et al. Differential expression of mi-
croRNAs in plasma of colorectal cancer patients:a potential mark-
er for colorectal cancer screening[ J]. Gut, 2009, 58 (2): 1375~
1381.

[6] Zhu Weizhu,Qin Wenyi, Ulus A.et al. Circulating microRNAs in
breast cancer and healthy subjects[J]. BMC Research Notes,
2009,2:89-91.

[7] Zhang B, Pan X, Cobb GP, et al. MicroRNAs as oncogenes and
tumor suppressors[ J]. Dev Biol,2007,302(4) :1-12.

[8] Lee RC, Ambros V. An extensive class of small RNAs in Cae-
norhabditis elegans[J]. Science,2001,294 :862-864.

[9] Mitchell PS,Parkin RK, Kroh EM, et al. Circulating microRNAs
as stable blood-based markers for cancer detection[ J]. Proc Natl
Acad Sci USA,2008,105:10513-10518.

[10] Israel A,Sharan R,Ruppin E,et al. Increased microRNA activity
in human cancers[J]. PLoS One,2009,4:6045.

[11] ¥rgde, iRIAER. Il 75 microRNA & 8 12 Wi A T5US 34l 19 bz T
(1. RE2 38317 2010, 55(2) : 449,

[12] Schaeffer P,Mulcahy HE, Meyer P, et al. Telomerase RNA as a
detection marker in the serum of breast cancer patients[ ]J]. Clin

Cancer Res.2000,6(10) :3823-3826.

(R 1 . 2012-01-10)

(L% 1568 T0)
compromises the DNA damage-induced G2/M checkpoint and
causes deregulated expression of the ECT2 oncogenel J]. Onco-
gene,2007,26(4) :509-520.

[7] Ryu JM, Lee MY, Yun SP, et al. High glucose regulates cyclin
D1/E of human mesenchymal stem cells through TGF-betal ex-
pression via Ca?" /PKC/MAPKs and PI3K/Akt/mTOR signal
pathways[J]. ] Cell Physiol,2010,224(1) :59-70.

[8] 1Izzo JG,Wu TT,Wu X,et al. Cyclin DI guanine/adenine 870 pol-
ymorphism with altered protein expression is associated with ge-
nomic instability and aggressive clinical biology of esophageal ade-
nocarcinomal J ]. ] Clin Oncol,2007,25(6) :698-707.

[9] Pakakasama S,Chen TT,Frawley W,et al. CCND1 polymorphism

and age of onset of hepatoblastomal ]J]. Oncogene, 2004 ,23(27) .
4789-4792.

[10] Gautschi O, Ratschiller D,Gugger M, et al. Cyclin D1 in non-small
cell lung cancer: a key driver of malignant transformation[ J].
Lung Cancer,2007,55(1) :1-14.

[11] Papadimitrakopoulou V, Izzo JG, Liu DD, et al. Cyclin D1 and
cancer development in laryngeal premalignancy patients [ ] ].
Cancer Prev Res(Phila),2009,2(1) :14-21.

[12] Hong X,Wang S, Zhou Y, et al. Cyclin D1 gene polymorphism and
susceptibility to childhood acute lymphoblastic leukemia in a Chi-
nese population[J]. Int J Hematol,2005,82(3) :206-209.

s H #1:2011-12-09)





