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[ Abstract ] Background and objective The imprinted gene dikI has been recognized as a cancer related gene since it
aberrantly expressed in a series of cancer tissues, but its role in lung cancer is still unknown. The aim of this study is to examine
dlk1’s expression in non-small cell lung cancers (NSCLCs) and investigate the molecular mechanism by which dlkI could accel-
erate the proliferation of the cells in lung cancer cell lines (HS20). Methods The relative expression of dlkl among 30 NSCLC
specimens and their adjacent normal lung tissues were analyzed by RT-PCR. A cell model that stably expressed exogenous dik1
was established following that the dik1 gene was cloned into a eukaryotic expression vector and then transfected into the lung
cancer cells H520. CCKS8 analysis and colony forming assay were employed to investigate the effect of dlkI on cell proliferation.
The expression of CyclinB1 was detected by Western blot. Results dlk1 aberrantly expressed in 36.7% (11/30) of the tumor
tissues of NSCLC compared with their adjacent cancer lung tissues. CCKS8 analysis showed that overexpression of dlkI could
promote the proliferation of H520 cells (P<0.05) and the results was further confirmed by colony forming assay. Western blot
analysis found that over expression of dlk1 could up-regulate the expression of CyclinB1 (P<0.05). Conclusion dlkI aber-
rantly expressed in NSCLCs. The Overexpression of dlkl could accelerate the proliferation of lung cancer cells H520 in vitro,
probably through up-regulating the expression of cell cycle protein CyclinB1.

[ Keywords ] dik1; Lung neoplasms; Proliferation; CyclinB1

This study was supported by a grant from the National Hi-Tech Research and Development Program of China (to Yan-
ning GAO)(No.2006AA02A401) and Basic Research Program of the Cancer Hospital, PUMC & CAMS (to Shuangmei ZOU)
(NoJK2009B15).

AMF5E 7 E 586311 K ( No.2006AA02A401 ) Filrft [ P ~¢fl 2 Be fied I B I Rd W 8 T LA BHITL 55 28 51 H - ( NoJK2009B1S ) )
EZ . 100021 b5, dLEUMIE2ERE, P EE2ER2ERE, MR B BRI Ar, 8 & A Pl 4> FHLHL BT B SE I =/ IR S s iF
FE (KT, W4, 0k, 220, skae, KBERE, s, whili, SR, ST , W CARF) CEIPEE . S#ET°, E-mail: yngao@

cicams.ac.cn )

00004
www.lungca.org



$ 924 - o il R 2 i 20104F 10 A BB 135 58 104

Chin J Lung Cancer, October 2010, Vol.13, No.10

i A T NS R S A A 20084 5% [ it 7 1
o PR FET 5 (1855341 2 R Ra B0 26 — 0 B B — oz
o B K AR AT R BERHRR R, PRI 25 304F [A) il
BT ETF T 465%, O h I EDGREMEET- A
PR o il A A PR PR A A T R 25 2R,
H I B 3] 22 Fofv i B DR RS S RS B DR A 2R 4 AR S
55 38 ) FH 2 DR ES 3 A o) 8 2457 i il s 28 5 %) g 21 21
P %} 98 55 41 2L mRNAZR IR 1 7B 7R, dlke 1k PR 7E i
B PR DOK B R TR IR S (MR ERIE
BE) L, BEIRdlk 1 R RT B I Sl g 1) K A= T g A AR rhle
fEHEAER, (EAHRABI.

dikIJEH BN ZFAL, ZOG, Pref-1, EfLF AN145 %
IR KE 14932, 3383 2R EHHDLKL, &
ACPRVEENIE BN . DLK1AE FI NG5 5 Ik, 61 EGF
GERIR, — A5 A AL B S o i L A IR B G, TR T
REARKHETFEZIREN, SNotch/Delta/Serrated 1 H:
A—E MR, HE P45 5 H R R I DLLIAH
BN A DSLAS IR dilk 135 R7E KR 43 1A sl 4 21
AU TFUTECRE o M4 GeneCards B8 /% (http:/ /www.
genecards.org/ ) LR R IR0 Hr ( Serial Analysis of
Gene Expression ) £ Il dik 1 BE K 7E A [RIZH R i)
ik, AR, ZERTERSHLN REE, MAERE S
IEWHL AR BRI R, dik1FERTEZ
i v o B S Rk, TR RS BRT . TR S b RA
AFE G FIE R 267 s Hdlk e fHE i s 265 5 e
P N T AN ARSI, T R PP ik RS D A E o 2 AU
FIRC, HH, dikIHE 5 i 00 5 2 i R ILAE

1 MR57E

L1 BPRE ASBIETE AL 124 Sy o ] B 2 ko e i 1=
e My SIS B Ji 88 S8, AR R R R B2 R T B
ERTT o A BB W T LY A il e AR IR TR S
DI L 45V 399097 o 2200 BE 22 Wi A 0 [ P o
BEBH ( International Union Against Cancer, UICC ) 200247
o NI 2N MR H S 2005 A 58 FATCC; HAERIBH
{ApcDNA3.1-Myc ( His ) 4 [ Invitrogen’s F] ; DLK1HT{&
4 H Abcam’A F] ; CyclinBlﬁﬁi% H Santa Cruz\F); Cell
Counting Kit-8 ( CCK8) il &Il A H AR A= 5E .
1.2 Jrik

1.2.1 AR iR 40 i H S207E 7 10%)if /4 ML 1 Y
RPMI- 16408577 551, T°37°C. $9%CO, Z& AT # MU BE B

Fio HAIEAKIC A 1580% 4 A4, LLE&r0.2%EDTAFY)
0.25% RN LANML , 1T H FUALAC,

1.2.2 Jftsk-RAEHEU N (RT-PCR)  FEHZH S0
JHERNA, U1 ug M RNAE IR Invitrogen 7 5 SR 7] & A T
WL SN o HUL LI 5% 51 I 1 cDNA W AR 1 FPCRIX
Mo dikI5I¥JF: §-AAGGACTGCCAGAAAAAGGAC-3',
R: 5-GCAGAAATTGCCTGAGAAGC-3'; ¥ KJ¥138
bp. 18s5|4JF: 5'-GAAACGGCTACCACATCC-3', R:
5'-ACCAGACTIGCCCTCCA-3', F=¥IE167 bp, Bk
g R60°C,

1.2.3 dlk1 3 5% v [ L A% 3R 0K R i AL AR
NCBIEUE E H dik 1 3 I mRNAJF {5 . (Accession
Number: NM_003836.4 ) ¥ it vekes| ¥, 7 Lizs| ¥
A NhelfVI 07 5, R #5190 & A Hind IILEGU)A 85
PCRY M dik 1 B A 2 KIS HE (ORF) o P&
aifl . MYIE, EHEABERIKHIApcDNASZ.1/myc-
His(-) o HE7 WAL Z MM, I 06 % K15 i
DA 0y PR e B EAT JG 2L 5808 o dik1SE eS| W)F
§'-CCCAAGCTTGGGGATCTCCTCGTCGCCG-3', R:
5'-CCCAAGCTTGGGGATCTCCTCGTCGCCG-3'; F=#k
JE1257 bp, R TY Y, 1R K SSEMREEY A
72°C,

1.2.4 RBUASN SRYAMIEE G FZLipofectamine™ 20007 it
VLB AR . FraniE A K 370%-90% il 75 B EA AL e
R AT 0 R 5 IR A I A i i 5 R, F37 °C,
S%CO, M FHi 3. H T4 h-6 WG HHUH S IR, 744
Peffikiza hig, BEFREEINIA G418 (500 pg/mL ) Fiidkda
FEFRIRAMNEIE R AN, 3 4% W HS20-d1k1 K2 HS20-
pedb.

1.2.5 AR & nye ] 2B i it W A5 2E A7 52
5o B Bum AR FoefLi H, 37 oCH LSRR,
FEC AR, ME TG PERT, 22100 pLEEFRIELIMA
10 uL CCKSVE M LL B BECCKS s B fu ks 7 0L )m
PRI I CCR8EMIMAF LM s 37 «ClEFR2h, IETF
450 nmE RN E OGRE fH

1.2.6 Western blot73 7 R FARIPAZLf# 2% nh ik 42 B it 5
#H, BCA Protein Assay Kith 8 A 728 it . H80 pgE
Je BB IR T2 . BT FHTDLKIHUAR &P CyclinB1AYHT
AR R 73091 1:100 K 1:1 000, Ff:FIECL & Gk 746
HE ARk,

1.3 Geit2Eath RARGEIT M- G0 S2 50 45 R i 1 14
BT, ARSI A 7481270341, LAP<0.0S WA S22 5

00004
www.lungca.org



rp [ it 2 d520104F10 A 55134545 10]  Chin J Lung Cancer, October 2010, Vol.13, No.10 * 925

A MTNT NTNTNTNTNTNTNTNT NNTC

200 bp diki
100 bp
200 bp 18s
100 bp
B 2
20
15
[
2 10
2
S s
]
2 o

1 dik1ERE305 3/ NMARE R A R R B EE EREAARNRIL, A
dik1E E IR B At R AR R & B R IR AR AR AR Bk R BB, 185
ARSIERERE ; B dik1EREE305/3E/ MR EAERAS HEWNEEE
BAARLERILLE.

Fig 1 Expression pattern of dlk7 in 30 non-small cell lung cancer
(NSCLC) specimens and the paired adjacent normal lung tissues. A:
Representative results of RT-PCR of dlk7 from NSCLC (T) and their
adjacent non-cancerous lungs (N), where 18s was employed as internal
control; B: A histogram represents the relative expression of dlk1

among 30 NSCLC specimens and their adjacent normal lung tissues.
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Fig 2 Electrophoretogram of 5 different plasmids digested by
restriction endonuclease. M: DNA Lader, 1-5: plasmid ID. The inserted
fragment of target gene dlk1 was 1 257 bp and the vector pcDNA3.1
was 5.5 kb in length.
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Fig 3 The expression of dlk1 in H520 cell was examined by both RT-
PCR and Western blot analysis. A: RT-PCR analysis of dlk1 expression
in blank H520, H520-pcdb and H520-dlk1 cells. M: Marker, NTC: none
template control, placenta cDNA was used as positive control. B:

Western blot analysis of dlk1 expression.
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Fig 4 dik1 accelerates cell proliferation in vitro. A: CCK8 analysis based
cell growth curve. X axis represents time in days while Y axis is the
absorption of CCK8 in 450 nm. B: Clone forming assay representations

and histogram of the clone counts (*t-test, P<0.05).
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Fig 5 dIkT induces CyclinB1 expression in H520 cells. The histogram
represents the relative expression of CyclinB1 adjusted by house-
keeping gene Gapdh (*t-test, P<0.05).
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