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Inhibitory effects of Ki67 gene-targeting peptide nucleic acids linked with
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[ Abstract ] Objective: To investigate the effects of Ki67-targeting peptide nucleic acids ( PNAs ) linked with di-
hydrotestosterone ( DHT ) on the Ki67 expression, proliferation and apoptosis of hormone-independent prostate cancer cell
line PC-3. Methods: Ki67-targeting PNAs were artificially synthesized and were covalently linked to DHT to yield DHT-
PNAs. DHT-PNAs were then transfected into PC-3 cells. Ki67 expression in PC-3 cells was examined by RT-PCR, immu-
nohistochemistry and Western blotting assay. The proliferation of PC-3 cells was examined by CCKS8 assay, and the apop-
tosis of PC-3 cells was detected by TUNEL assay. Groups treated with PNAs or DHT served as controls. Results: Both
PNAs and DHT-PNAs inhibited the expression of Ki67 in PC-3 cells, increased the apoptotsis of PC-3 cells, and inhibited
the proliferation of PC-3 cells in a dose-dependent manner. The therapeutic effect of DHT-PNAs at the same concentration
was better than that of PNAs, with 3 wmol/I. DHT-PNAs ( one-third of PNAs dose ) reaching the same therapeutic effect
of PNAs. Conclusion: DHT-PNAs can promote the effects of PNAs in inhibiting Ki67 expression, inducing apoptosis and
inhibiting proliferation of PC-3 cells.
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Fig.1 Effects of DHT-PNAs on expression
of Ki67 mRNA in PC-3 cells
1: Control; 2: PNAs 9 wmol/L; 3: DHT; 4: DHT-PNAs
1 wmol/L; 5: DHT-PNAs 3 pwmol/L; 6: DHT-PNAs
9 pmol/L; 7: DL2 000 Marker
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Fig. 2 Effects of DHT-PNAs on expression of Ki-67 protein
in PC-3 cells as detected by immunocytochemistry( x200 )
A: Control; B: DHT; C: PNAs 9 pumol/L;

D: DHT-PNAs 9 pmol/L

I 2 3 1 4 [&]

Ki&T _—_-—-—--—.

3 Western blotting ;%:#&ill DHT-PNAs 3t
PC-3 4HH Ki67 EARIXAIH M
Fig. 3 Effects of DHT-PNAs on expression of Ki67
protein in PC-3 cells as detected by Western blotting
1: Control; 2: PNAs 9 pmol/L; 3: DHT; 4: DHT-PNAs
1 pmol/L; 5: DHT-PNAs 3 pmol/L; 6: DHT-PNAs 9 pmol/L
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Fig. 4 Effects of DHT-PNAs on apoptosis
of PC-3 cells( x400 )
A: Control; B: DHT; C: PNAs 9 pmol/L;
D: DHT-PNAs 9 pmol/L

{H PNAs A5y i A 4 i 2 Ho ™ o 6k B, 15 )
1998 45, %7 mi 55 RRE AR P9 B A= W id M
RSS2 DHT ) #h2e Bik RO NT WENBIES
PNAs AR I Dy, A 17 A HROAS: 28 M v ok

Boffa" "B B4 X C-mye 9 PNAs 5 DHT #5175 14
HMIESE PNAs 5 DHT #EEK 5 K $2 5 1 4 i 9 40
X PNAs Y$8 I H HA R A0 . A< PRAE0KE
EXT Kio7 ZEH Y PNAs 5 DHT #5H¢ )55 PC-3 4
] Bs % , 25 R A REIESE DHT-PNAs # i Ki67 mR-
NA F1 Ki67 & 2R 35 0 7E F BT 2 00 T A8 [5) 550 & 19
PNAs, 1 H % B DHT-PNAs ( 3 pmol/L ) ¢ 7F
PNAs 1/3 057 &= B AT 35 %] PNAs( 9 pwmol/L)AYY
YER . HATREMIBLEI AL 4E (1) A S Hil( DHT )&
N N HAT B A W 2 T PR R RT ST A B
T 20 ML R L 00 I U R A2 AR 2, 5 R ER 1Y PNAs
D) — F A PO 40 30 o B 1) O R A, DT R R i
HET IR AT PNAs AOEEA . (2 ) TS BR i s 26
A4 S5 Pk 22 A MV 3R 32 4K, DHT-PNAs X ij 4] Bt 96
HAEANGR R S0 B P | RETE R 20 2R
NPV 2SR BE o IR 2B XG5 2 S 50
A T, BH W7 e AN BELAS 98 58 R RO IF AN AR
Ki67 LR P 9% () DNA 256 55 7, J2 I8 40 it 1
FEI LAY 7E G, .S G, M WA Fak, HALAE
HETE AN P Rk, 1k A0 b e A 2003 4E
Kausch 2823 VR B Ki67 76\ $598 40 e IM-9 ) | Ji%
ISR A EC RT4 ) FL AR I8 240 e ( MCF-7 ) ' 25 B 4



- 346 - FF [ MR AR MG T 2R, 2009 4E 8 HL16(4)

Mg K B A PR AR A RM-11 )& Fp b i i A expression in psoriasis: limitation of inducible nitric oxide syn-
ﬂ‘]ﬁf&%@iﬁ , H%JFXfF Ki67 E,:J}i X&A:ﬁ:gﬁzﬁsg }ﬂ] _FF[J HEFJ—E‘E thase activity as a molecular mechanism for keratinocyte hyper-

. roliferation [ J ]. Am J Pathol, 2003, 162 (1 ): 203-211.
U L ARSI 2 B ; i o .
AR . AIHETR I Kis7 mRNA FUKIOT 5y s sy 3 st AL M 1. 56, B IGAL,

FEHFRIRW TS PC3 AR T- 41, B % PC- 2002: 34.
3 é[fﬂﬂ@ Ki67 %‘:2 ij_;_ %.3 E](J —F IE% s ;H\: Ua t % iz {ﬁ i j][] o [6] Lundin KE, Good L, Stromberg R, et al. Biological activity and
Endl %[ 12 ]ﬁESJQ Ki67 fﬁiﬁ%%‘ﬁ 4y ﬁ}%%ﬁ ﬂ['lﬂ QEH H@i biotechnological aspects of peptide nucleic acid [ J . Adv Genet,

2006, 56( 1): 1-51.

E=4518 H 3 yAS |
bﬁ’ mlﬂ:ﬁ}ﬁbéﬁ)ﬁmﬂz PC-3 éﬁ]ﬂ@ﬁ/\ﬁ%ﬂ zz,ﬁﬁ}ﬁ [7] LiuB, Han Y, Ferdous A, et al. Transcription activation by a
EE {F‘{ﬁ;&z Ki67 %E Eg%%l:‘j ﬁﬁxﬁﬁ%ﬁiéﬁﬂﬂ@ﬁ‘% ’ EEli PNA-peptide chimera in a mammalian cell extract [ J ]. Chem
BT T TR o Biol, 2003, 10( 10 ): 909-916.

\ S 8 ] Lundin KE, Ge R, Svahn MG, et al. Cooperative strand invasion
25 LTk, PNAs @ i 55 DHT metac e ’ ’
- FJ]"L ’ a it Iﬁ‘ /J%'%Eﬁ f ﬁ & o of supercoiled plasmid DNA by mixed linear PNA and PNA-pep-

hn PC-3 4RI PNAs A48, I 5% HoA 0 1) e S tide chimeras [ J ]. Biomol Eng, 2004 , 21(2): 51-59.
'I’i ‘ﬁlﬂ m‘l‘i s ﬁEE%&ﬁi&ﬁﬁ/ﬁ\:}i S{% ‘zﬁﬁ’ﬁfﬁﬁ s [9] Pooga M, Soomets U, Héllbrink M, et al. Cell penetrating PNA
ﬁ%ﬁkﬁ*ﬁ?ﬁﬁﬂﬁuﬁﬁ E‘ﬁyu H?%ﬁj E"J%‘%U TAH. constructs regulate galanin receptor levels and modify pain trans-
mission in vivo [ J ]. Nat Biotechnol, 1998, 16( 9 ): 857-861.
[ éxj % 3’[ fﬁk :| [ 10 ] Boffa LC, Scarfi S, Mariani MR, et al. Dihydrotestosterone as a
selective cellular/nuclear localization vector for anti-gene peptide
[1] Hadaschik BA, Sowery RD, Gleave ME. Novel targets and nucleic acid in prostatic carcinoma cells [ J ]. Cancer Res, 2000,
approaches in advanced prostate cancer [J] Cur Opin Urol, 60( 8 ): 2258-2262.
2007, 17(3): 182-187. [ 11 ] Endl E, Gerdes J. Posttranslational modifications of the Ki-67 pro-
[2] Kausch I, Lingnau A,Endl E, et al. Antisense treatment against tein coincide with two major checkpoints during mitosis [ J ]. J Cell
Ki-67 mRNA inhibits proliferation and tumor growth in vitro and Physiol, 2000, 182( 3 ): 371-380.
in vivo [ J ]. Int J Cancer, 2003, 105( 5 ): 710-716. [ 12 ] Halvorsen OJ. Molecular and prognostic markers in prostate canc-
[3] Kausch I, Jiang H, Ewerdwalbesloh N, et al. Inhibition of Ki-67 er. A study of cell-cycle regulators, angiogenesis and candidate
in a renal cell carcinoma severe combined immunodeficiency dis- markers [ J ]. APMIS Suppl, 2008; ( 123 ): 5-62.
ease mouse model is associated with induction of apoptosis and
tumour growth inhibition [ J ]. BJU Int, 2005, 95(3 ): 416- [ FEE] 2009 -04 - 18 [fEEEBH ] 2009 -06 - 15
420. [AxHmE] £ =
[4] Bruch-Gerharz D, Schnorr O, Suschek C, et al. Arginase 1 over-
. ﬁ ‘ﬂ .

(FEMBEEMETFRENIRES

CHp E PR A 3R 97 A AR )Rt v s 2 S A E U A B E R R 2= 2= AR IR P15k ISSN 1007-385X 5
CN31-1725/R ), WA P, B NINVATF BAT . ATIN o B HE— IR A 003697 % b = R AR )9, 8 a5 438 T 1 kg A= o ia oy
ST SRS 5 15 PRI 09 BB i o2 SR HTBIe BT B R B 4 56, B AL TR M AR R T R BOR AR R, B H
ARVE B LiRin B RKISIx G0 FERIPIE, IG RIS ) SR IR BRI ik  SCHRER IR (2 R4S LR RH B A 5%
AL B v %l A v Gl PRAVEMIF TAEE | B2 25 B i A B AR SC BB A BUN LB 42

AT SCR ) E RS SCAE TR PIC T E RN AT ), B SR EIC Ak s S0 ) CA ) D2 EIC SRR
SCHE X CSA ) SR EK 2 A BRI RS X Ulrich TPD ) AR SCH 235 )C AT ) i 25 B2 2 3088 W EMbase ) 3 [EIC [ PR
My AN BRI 5T S0 X CABIL) e A @ BREAT ST B8R 2 ) GH ) I 2 BT R RGN IC)FZ A ERE AR RFIL
SR D ERMS SC S 51 SCEiE FE( CSTPCD ) | B BR: 5 1 SCRER E( CSCD ) A 2= AR TIZR -G AN 5006 PE( CAJCED )% [
PTG 50 4 6 B8 2R B8 AL M A SRR ST PSSR o A 4 e e 2 S ) 2 AR i A7 0152 1) g 22 39 i 5 , 76 B B2 R L ) S
REEH 3617 R

ARPIEFIE SR TE 4 A A 2247 AT SC, ATPERI S el ke 35, I T 4Rk 22 2 S A Ao SRl i py ok
TR B 2 BB PR A 3 B0 SRR 5 4% 31 0 B ) 4 J R 18 SO 452 ) 2 3 4 o B IR IE S0, I 288 S — & 5t
Mo setill k3. 8RR B i FhUE B/ (548 8T B R e , SRR BT iR 25 T

BXZR i : [T HB I 800 55 4 s 2 G BE AR v [ R AR IR T 2 7 D AR ( IS 200433 )

BER AN F 2, 8 PF; BEREIE: 02155620605 x22; 021-81871002 x22; % EH: 021-81871007

Wk : www. biother. org; F&FHE#H : cjcb@ biother. org



