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Effects of hepaCAM combined with crocin on cell proliferation in prostate

cancer cell line DU145
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(1. Key Laboratory of Clinical Diagnostics Founded by Ministry of Education,College of Laboratory Medicine ,
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[ Abstract]Objective ; To investigate the effects of hepatocyte cell adhesion molecule (hepaCAM) overexpression adenovirus combined
with crocin on cell proliferation in prostate cancer cell line DU145. Methods : MTT assay was used to evaluate the effect of cell pro—
liferation. Colony formation test was used to measure colony formation rate of single cell. Real—time quantitative PCR (qPCR) assay
and Western blot were used to detect mRNA and protein expression of cyclinD1 and PCNA respectively. Results : After being treated
with hepaCAM overexpression adenovirus or crocin alone, the proliferation of DU145 cell was inhibited[IR=(12.0 £ 2.0)%, (22.0 +
1.0)%],but the effect was more remarkable when the cells being treated with hepaCAM overexpression adenovirus and crocin com—
bined[IR=(54.0 £ 1.0)% , P=0.000]. Expression of cyclinDl mRNA was down-regulated after being treated with hepaCAM over—
expression adenovirus and crocin combined compared with being treated with crocin alone detected by qPCR(P=0.048) ,and prolif—
erating cell nuclear antigen (PCNA) mRNA was down-regulated after being treated with hepaCAM overexpression adenovirus and
crocin combined compared with being treated with hepaCAM overexpression adenovirus or crocin alone(P=0.047,P=0.006). Western
blot showed that compared with hepaCAM group or crocin group, expressin of cyclinD1 protein was down-regulated in hepaCAM and
crocin combined group (P=0.002,P=0.002) , meanwhile expression of PCNA protein was also down-regulated (P=0.000,P=0.003).
Conclusion :hepaCAM overexpression adenovirus combined with crocin can inhibit cell proliferation of prostate cancer cell line

DU145 and the machanism is associated with down-regulation of cyclinD1 and PCNA expression.
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A ) B9 (prostate cancer, PCa) f2: KR 32 & ik [H
i H DL B At RS, FKIE PCa
TEFVEMAPR A58 Z GO e vh i R O R s 26
20, R A TR 50 2 L R A R S A T
Fri,  H A PR G 7RG T PCa 1924
PGS R £ # SHUERERINTT RN R
FEHAEE PCa LUR , IR RCRATIR , It , 4%
FRIT TR PCa JAS 10 A A2 I 2 30 D) 7 22
iRy )l | Herh BE DB (R S 25 IR e A
ITHCBORTE AR, WFFE R - Bt R T 285
1F (hepatocyte cell adhesion molecule, hepaCAM )1
PR T BN ARAL R AR RETE — € R b
e Je A A 1S B, (EL I B I R AR AT P R
FH KT e 4 e SR i SOR 2 R 2 BN B e ok
BERTT . FETF UL, AT UK i 223K hepaCAM
JR T R 2L 3R 23 3 s R TN PCa 2
Hd DUL4S , HIF 5 1 5 73 Joll B filt P sl 6 5 17 FH Xt
DU145 ZHMIEFE 0 52, PR HA 4 g G pL ]
SRR ] 5 2GR GRYT PCa BEE BRI LAY

1 5%

1.1 ##

PCa DU145 41 & hepaCAM 5 2235 I 75 (A I
RAF) , DMEM/F12 55573k it 4 103 (35 [ Hyclone 23 A ),
PBS(# I A F]) JiAEE (32 E Sigma 247 ), PCR 5|4
B R (HEHEREIL TR S AT BN F] ), RT-PCR XA £ | Trizol K¢
Y rE | PCR ARH £ (Takara A=W H AR A FRAF]) |, hepaCAM
B N2 SR (ProteinTect /A F) ) , eyelinD1 34 %8 4 i 4%
L (proliferating cell nuclear antigen,PCNA)ﬁa*ﬁj\gﬁﬁé
Pilk (eBioscience A Al ) , b2 & VGIRFH £ (Amersham A H] )
1.2 %ok
1.2.1 BAEREWAITCH W& TR 1000 mg LR
5 62.5 mg & VU TR (ethylene diamine tetraacetic acid,
EDTA) (A6 Z M E ) 1% # T 20 ml PBS(0.01 mol/L, pH=
7.2) v Bl R R 50 mg/ml (50 mmol/L) HIGEFEE 4 C
PREAF e FHES F PBS TR Al Mk
122 40fE3E A PCa DU145 20 (VLR FR DU145 Ziff)
WL SR T DMEM/F12 58 4B 373 (5 10% 1R 4 1L3% . 100
pe/ml HEE 100 pg/ml §8HE) T, T 37 °C .5%CO, fHik 5
FEFE PR IR FRANMNG BE K Y 80%~90% )5 12.0.25%
JR RS AR TIEAL AR
1.2.3 G BEREAE 3 B AR A P B S i) O 85 Rt i
DU145 #ififd, 28 0.25%REHH LIS E2R T 96 FLAR T, 2%y
3 000 ~/FL, 37 °C.5%CO, [ 24 h J5, /34T 1.2,
3.4.5 mmol/L ¥k i (I FEAE R UEATAL I, B APV AR 5 A&
Lo BT REAL CRZTAL R AL B ) A 24 (A & Al i 1
FM) . RG24 .48 .72 .96 h T, 23 B DY B L S s

£: (methylthiazolyldiphenyl-tetrazolium bromide, MTT) (5 mg/ml)
20 wl, 4REEH55% 4 h WU L3E AL 150 wl ZHI 3L
X (dimethyl sulfoxide, DMSO) , 78437 ¥%3% 10 min, F 4> H s
FRAFE B R 490 nm A0 5E 25 FLIE G (absorbance , A ) {H
0B R AN AR (inhibition ratio, IR)=[1-(A wm—A e )/ (Agjy—
A )] x 100%,

124 MTTEWGE DU14S A s i te  BOSBUE KM
DU145 4iififd, 2 0.25%J9eRH AL 5 470 T 96 FLAR 2% Ry
3000 441,37 °C .5%C0, THIEIEFT 24 h 5,23 B4 T hepaCAM
BRI FER I 1l AL 2 (AHKIE 1 mmol/L) \hepaCAM
BRI FA M7 | I+l 3R (LML | mmol/L) Ab B, B
AKCFREH B 5 A5 AL, [RIRH R BT BR A (AR 2T AT b )
FFLH (A S AR TR o 28 T e s 142 A
BIEFRAAEIE A 490 nm A AE AL A [EIF TR AL &K
E{

125 SRR BOMEA KA DU145 4, &
0.25%IRAHE LIS L 400 AL R T 6 Ll ,37 .,
5%CO, TR IGFE 24 h )5, 533145 T hepaCAM i) 3R35 B 2
5 pl AL R (AW E 1 mmol/L)  hepaCAM i 3¢ 3K I 9k 7
5 W+ AE 2 (LU | mmol/L) Zb 3R | AR AL BREH % 3 AN
FU, RIS B PR A (MM R ZAT T b B ), SRR 7 d G
WUk, RS FE 7 d(FT 14 d) JBUR 6 FLMR, s F IR
PBS 3EUE 5 min x 3 UG REFLIMA 1 ml 4%ZZEHEEFEE 5 min;
PBS WEUE 1 UG AL 1 ml 45 S YL ML (5, 7 min; PBS
UE S min x 3 YA AT REIE B, SOREIE R = (b
JE M A0/400) x 100%

1.2.6 Real-time PCR £l cyclinD1 #11 PCNA mRNA Y35
1675 ml B3RP H LG 35 DUL4S 4, & 2 d 218 11K,
ARG 24 h, PREEIR A R AFH9 DU14S 4, 8 DMEM/F12
FEFRBELRY R 235N A hepaCAM 33 35K RTE 10 wl JHAE
(L 1 mmol/L) hepaCAM 53 FIk IR 10 wl+AE
(2R BE 1 mmol/L) , %] REZH ANMIAEAT T b B, 4k SEF 37 C,
5%C0, tH IR % 48 h Ji |, Trizol V54U RNA | Wi 55 530
¢DNA, BI¥)F5 B-actin: F3#%:5 ~TCGACG-TGGACATCCG-
CAAAG-3", T ii#:5 -CTGGAAGGTGGACAGCGAGG-3" 205
bp;hepaCAM ; |1i%:5’ ~-TACTGTAGATGTGCCCATTTCG-3" ,
T % :5° ~CTTCTGGTTTCAGGCGGTC -3, 461 bp;eyclinD1;
#:5'-GCTGGAGCCCGTGAAAAAGA=3" , Fiif:5"~CTCCG-
CCTCTGGCATTTTG-3",247 bp;PCNA; [ii#:5’ -CAGGGCT-
CCATCCTCAAGAA-3", Fii#:5 ~GGTAC-ATCTGCAGACA -
TACT-3",680 bp, 14544495 °C 3 min,95 C 10 5,56 C
30 5,72 °C 30 s 3 39 MIEFR, 72 CHFREDVSE, LT
B CT (B, SR 272 L4347

1.2.7  Western blot K] cyclinD1 #l PCNA & 1335 %
TR AR B A PR A AR 1, BCA YRIE R R . LA
100 pg & F B FERIET 7T R SLRE R A0 -3 DN IR IR e i Pl
VK (sodium dodecyl sulfate—polyacrylamide gel electrophoresis,
SDS-PAGE) , ¥ 4% 144 25 (1 5% 1 3 Al — 980 £ %% (polyviny —
lidene fluoride, PVDF) [, 19% B g 04 2 i B4 1 h 5 mA
1:1 000 FiFERPTA cyclinD1 \PCNA Z FLREHTIK 4 CiT i ;
TBST E¥E 5 min x 3 ¥, LA 1:1 000 i Be () HRP—2EHT %
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IeCZEIRIFHE 1 h; TBST 7 5 min x 3 K, ECL fb 2 & 67
T PEOEHRE
1.3 %itzs*

MRS SPSS 17.0 $EATECE AL B, T1HECSE RIS
B bpifE2E (w x5 ) FOR R T 225047 , AN R A 3]
FRAE AN (] [0 X 24 J 00 31 2% 194 5 o) 540 SR ) o 00 DU 4y 22
3T, LA e BR  SNK—¢ 5, K3 7K #E 0=0.05 (XL
My,

& R

2.1 R AR AL A SR AR R R R ]

MTT 45 9 R JAE Z 5T PCa DU145 (/LK B
A FH LBt 25 1 FH ¥ 2 0 385 I K A FH st 8] 7 228 K400 a4 FH
SR (AL RN 1 mmol/L VEH 48 h ivf, ik F2K

B 2R (52.49% ) , FEA A IS ] AN BE b 25 4 s 4 i) 3%
PRI ARSI Pk B0 1 mmol/L BYTRAE AR 48 h M54k
SE ) FEVE MR EE R A) (2 1 3 2),

22 BRI AR B AL DUL4S 4 03 A R4 64
EAC)

MTT %58 BoR ,hepaCAM 3 322 IR NI T MO AL 25 43 )
BEEAVEHIT DU145 45 &80 . U8 s (il FH 4N i il 2. 32
S0 1) L ) P % 00 ) 3R 10 P A Ik FH 1 FH X
DU145 4 FaE 6 50 A 8, 5 o b (i b 22 A it T
RN (R 3 EK A4 E ), B AELER R hepaCAM 13
TR BE BORAL RIS TEREIE R R (6.5 £ 0.9) %, 55 5% it
[ FERETE ML N (34.5 +2.2) % | AH LY 5 BE TR 13 e A1 1 ik
(P=0.003) ; 5 B (i ] hepaCAM FE[R i 6 15 s 22 20 7o e
TEMLAA (16.5 + 1.6) %] al FAM {5 FHFOIE 28 20 [ 52 B TR U3
(13.8 +0.7) % | #H He 5e BT W R FEAR B B & (P=0.014 . P=
0.003) (& 2. & 3).

F1 FBEEST DU145 L KT
Tab.1 Effect of crocin on DU145 cell proliferation
i3] 24 h 48 h 72h 96 h
IR(%) PAE" IR(%) PAE" IR(%) PAE " IR(%) PAE "
A 37.5+£2.6 - 525+25 - 493+14 - 53.8+1.0 -
B 594 +58 0.166 75.7+2.7 0.006 91.2+£22 0.001 96.3+0.5 0.000
C 643 +2.7 0.004 81.4+0.8 0.016 914 +£2.6 0.002 97204 0.000
D 74.1+2.0 0.001 842+1.2 0.005 924 +1.3 0.000 97.5+0.9 0.000
E 742 +12 0.004 91.7+2.0 0.001 93.7=x1.1 0.000 98.0+0.5 0.000
T A~E ALHAE R UEAN IR 1.2.3.4.5 mmol/L; a, [A]— LA A 414 -, I H
F2 FEAEERX DU145 EREKEMBREENEHTENTER
Tab.2 ANOVA for repeated measurement of data concerning the effect of crocin on DU145 cell proliferation
AR AR SS v MS FAY P
Qb3 1.357 4 0.339 597.734 0.000
s ] 0.604 3 0.201 468.959 0.000
AbFE x i ] 0.075 12 0.006 14.536 0.000
HAIM R 0.013 30 0.000 - -
#* 3 BHRIBAH DU145 HREINFIZE
Tab.3 DU145 cell inhibitory rate in each group
215 hepaCAM IR (% ) PAE " JAEZE TR (% ) PAE"® heapCAM+EAEZE TR (% )
24 h 12.0 £ 6.0 0.030 27.0+6.0 0.079 48.0 £0.0
48 h 12.0+2.0 0.000 220+1.0 0.000 54.0+1.0
72h 46.0 6.0 0.023 55.0+3.0 0.011 81.0+1.0
96 h 75.0+1.0 0.000 89.0 £0.0 0.001 94.0 0.0

:a,hepaCAM 25 hepaCAM+ FRAER AL LLES; b, AL R 45 hepaCAM+ FRAE R4 L

&4 DU45 WG R HMEENE T EDTER

Tab.4 ANOVA for repeated measurement of data concerning the DU145 cell inhibitory rate in each group

75 SR A sS v MS Fi8 P8

i 0.680 2 9.438 7312.137 0.000

i 1] 2.029 3 0.676 694.907 0.000

BT x 5] 0.075 6 0.013 12.861 0.000
HIIM R PE 0.018 18 0.001 - -
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a,hepaCAM 2 5 hepaCAM+ WAL KA L4, P <0.05;
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1 MTT il & 4b 32 28 Fh DU145 ZRBEHD H 2
Fig.1 DU145 cell inhibitory rate in each group
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Fig.2 Results of colony formation test
50 7y AL
1 hepaCAM4
[ Evis el
40 | ZZ3hepaCAM+HEFAL
S 30 |
=
220 A a
# .
10 - I abc
0 %
a, SAFHELL FL#E, P < 0.05;b, 5 hepaCAM £ L4, P < 0.05;

o, SAE R HLE, P<0.05
3 FHEREERER

Fig.3 Colony formation rate in each group

2.3 Fog 5 Y B AE A A3 A48 % A B cyclinD1 & PCNA
mRNA & ik 697 v

S E B PCR Z5 5 /R | cycelinD1 & PCNA mRNA
TER AR A b, 545 AU HLEL  hepaCAM 3 i 3k
e 2 R A BT H P eyelinD1 mRNA 835 7F 94 (mRNA
AN F KT M 0.127 +0.02,¢=-0.873, P=0.002) , PCNA mRNA
FEIR T I (mRNA HIXF A E K 0.059 +0.036,4=-0.941, P=
0.003) ; 5 hepaCAM J Al 1 &34 195 5 41 (cyclinD1 mRNA
AH X2 ik 0.254 £0.083, PCNA mRNA A8 X & ik &4
0.490 +0.092) # It ,PCNA mRNA %3k F ¥ (¢=-0.431, P=
0.047) ; 5 AL Z 41 (cyclinD1 mRNA ARk 0.368 =
0.056,PCNA mRNA xRk K 0.628 + 0.069)FH L, cyclinD1
mRNA F35 R ¢=-0.241,P=0.048) , [G]f PCNA mRNA %k
R (g=-0.569, P=0.006) , 22 FH ¥ H G2 E L (K 4),

1.4 9 o #1841
[ hepaCAMZH
12 | R 7% il )
4 [ZZ3 hepaCAMHEAE E 4L

1.0 4
0.8 1

i)
=06 ac] "

0.4 1

AN

0.2 4 ac

abe

0.0

hepaCAM cyclinD1 PCNA
a, GXIRZH LA, P < 0.055b, 5 hepaCAM 2H LL#5, P < 0.05;

o, GIAE R4 A, P<0.05

4 FHHBAFRE mRNA BRIE
Fig.4 Different mRNA expression in each group

24 k5 YRR A IE A X AL B cyclinDl & PCNA &
6 F ik 6%

Western blot 55 7R | 55 hepaCAM FE K 15 3¢ ik i 2
BRI ) B VR ] DU145 20K HE , hepaCAM FE A i
FIR MR TR SRAL RIS EAS , eyclinD1 PCNA 25 FUAH XS
KRR (P<0.05) (3£ 5. 5. &1 6)

x5 BRAPAREBHFRIAKTE

Tab.5 Different protein expression in each group

25 hepaCAM PAE CyelinD1 PAE PCNA PAE
Xof B 2H 0.76 £ 0.05 0.002¢ 1.52+0.01 0.000° 1.38 £0.01 0.000°
hepaCAM 1.31£0.04 0.657" 0.96 = 0.00 0.002" 1.24 £0.01 0.000"
AR 0.70 £ 0.06 0.002° 0.90 = 0.00 0.002° 0.79 £ 0.01 0.003¢
hepaCAM+crocin 1.00 £ 0.29 - 0.65 £ 0.01 - 0.62 +0.00 -

1 ra XTHEAL 5 hepaCAM+ JAE 2 AL HLELE 5 b. hepaCAM 415 hepaCAM+ JEAE Z 24 HLAR s . SAEZ A1 S hepaCAM«+ AL Z 4 LS ; -, ToUL I H
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5 Western blot #2ill & HHEXE A FRIX
Fig.5 Protein expression in each group detected by Western blot

1.8 - W X} AR4]

1 hepaCAM&]
1.6 1 EEEERA
| EZ2 hepaCAM+AE Z 4
1.4 ac
ac
a

12 %
I 10
X 1.0 .
-\ﬁi‘ 0.8 4
D be
=
= 0.6 1

0.4 4

0.2 4

0.0

hepaCAM cyclinD1 PCNA

a, SXFHRALLHE P < 0.055b, 5 hepaCAM 41 4%, P < 0.05;
o, SRR AL P < 0.05
H6 HEFREAEAMNTEA

Fig.6 Different protein expression in each group

3 3 8

hepaCAM 2 2005 4= Moh 2505 A A2 I HIE /R 49
BUEN T AKYEE 11q24 FBriimims L | High
= — R IR, 97K hepaCAM 7E1E
IR 2 m h  fE R 2 S IR R 7
YLEF A R hepaCAM Ji A B 140 0 5 3L 5 i Zh B
hepaCAM 7EB S o SRR IR FERESS 1155 N H A=
£ A F (vascular endothelial growth factor, VEGF)#)
Tk THE YL B A2 A hepaCAM i Hiad ik )5 |
VEGF B35 N [ HLIBE e i 40 T24 5
A2 BN hepaCAM 5[t Js f8 8 4141 mTOR
AR AL ARG, I fEd i AMPK/mTOR 18 S50 1l fi%
O 95 210 0 (%) 48 519 s hepaCAM 34 BEsHE 1 T4 P21 %)
FEIRAE— F )8 FEATRE DEJ 20 i BIU-87 A4 7R g
FIRES T, 7 B hepaCAM Fi ikt B B
%% hepaCAM PN/, Al fifi FF a2t 7860 J& RC-2
B FE GO/G1 1, ANARIA 458 BE 1055 , iX 5 Hohep—
aCAM FEFE SRS 7K T c-myc [FGRA 50,
TEFL ISR AR hepaCAM AN AT LA 1 20 i A

WHTiE A PS3/21 8 75 S AN R, hepaCAM 6
PRI BB AL U373-MG B4 AbAR G, AR 43
LR RE B hepaCAM Ik & A9 FH i fa T 1 3%,
HLR K1 hepaCAM R il 52 J573 200 g (1) 354 012
L5 hepaCAM REA il 22 Fh bR 20 At Ay 134
BH.,

AL R AL ) E G R 2 —  JB T
S N RBIEY, 55T 308 CulHaOu, FRERS B
SN RFRELACTER - BETE AL AR IF4S K
TSI ARIE S A PO LB IV g TEh
Jk oK R AL 2 T2 I 2 BRAE - S AR SE K
BT AE 230 HLAT 10 20 w14 5 0 200 o 1 v
PR IR B A AU A 28 0] L GE 3 45 PI3K/
AKCT 8 5% Uk /0 400 ) 0 o/ 3 5 | R 1 00 o) f o
AT T, AR R AT HL-60 1, il A
JEC AL 25 ] 40 ) 3 BB BB D5 R TR 2 s
S 2 IR SR B TR s HL-60 2 i
SRR AR BB 5 | AN [ 70 2 (4 A6 2R ml
iy 1 o S AR AR AR /N DA K i ggE 4 2 v Bel -2
PR T Bax #35 LTHS, FEHE A HepG2 H | ik
A 2 ] 3 A ) S AT hTERT 90 1) 20 i 9
TE 1 e R 40 M0 Tea8113 Hh | J A6 2% RS I H: 40 iy
BB SRR A R, I S AN 3 R g 1
TGN 58 AL 25 HE 76 240 L K/ IN B AR P S 56 o 0
TE R T8 9 AR AR, AR TR R S B R A S
TRLAE R B B g (G AR R DL RIS AL A )
HE T AR 2R PR RO

cyclinD1 J& 1991 & B a0 4l A W s 1, &%
295 NEEERR , YAk 11q13 49 CCND1(PRADI)
SR Gt FEF R AN . BRI A Y
IEPEREEE T IEEEMT cyclinD1 78 G1 HJEFR
TEM ER 22 2UE SR T A R £ il plo—cy-
clinD1-CDK4-Rb 4%, 2 50 1) G1 9143
5,51 S IR R A OGRS | 4 B 43 24
PR TEMRE Y R A R R R A EEAER L eyclinD1
FERIFFT FE R R e A4 2 PR, A0 AF AR 2 (R A 5T
R 5 RS RS IR g IR g A5 22 b b R
HAAEAERS, PCNA F77EF 1IE 5 3558 40 A S e
YL, 1ED DNA RET S MBI EA EES S
DNA & B i, 76 40 s 58 1 ) 2h FR s 2R,
S N AN FECIRAS 1) R AR R0, PCNA 7R 40 /i
JEIH G1 W S IR ILmt & A R AL , BI% DNA
S DR, A2 0 A0 5 9 R 400 A 0 A 4 1
HN K, BRIV, PCNA T F 3k T 2 Rl i
S, HLAE IR P 5 g S MR RN T 2 VIIAH O, 4
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il PCNA S5 35 AT BELWHE % 1 Mg i) JC PR 3G 52
IR 2 B AEVE 22 IR RS B s ek AR S A
JH 338 5 285 UIAH 221 Kl eyelinD1 5 PCNA 9 3%
TR AT LA 2 ) A BRI L

ARG EE R IR hepaCAM o 32 35 Jif 9 55 5 7k
AR L@ 3 R cyelinD1 PCNA () 3k 410 3
PCa ZHifitd DU145 3558 , #I/E ISR T hepaCAM 1 3
TR R BE B R M T, LR FHBILR SR
N TR A R — R ARSE .
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