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Abstract

AIM: To analyze the effect of MART-10, a new
kind of vitamin D, derivative, on cell growth and
proliferation and the expression of survivin mRNA,
c-myc protein and P21 protein in BxPC-3 cells.

METHODS: After BxXPC-3 cells were treated
with MART-10, the growth of BxPC-3 cells was
assessed by MTT assay, cell cycle was analyzed
by flow cytometry, survivin mRNA level was
detected by reverse transcription-polymerase
chain reaction (RT-PCR), and c-myc and P21
protein expression was detected by Western blot.

RESULTS: Treatment with MART-10
significantly inhibited the growth of BxPC-3
cells, and the 1C5,concentration was 107
mmol/L. Flow cytometry results suggested that
the proportion of S phase cells was decreased
and the proportion of cells in G,/G,; phase
was increased after treatment with MART-10.
RT-PCR results showed that MART-10
significantly downregulated the mRNA level
of survivin gene. Western blot results indicated
that MART-10 significantly increased the
protein levels of P21 but decreased the protein
expression of c-myc.

CONCLUSION: Our results suggest that
MART-10 can effectively inhibit the growth
and proliferation of BxPC-3 cells, and the
mechanism may be related with its influence
on the expression of survivin, c-myc and P21.
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Fik: v WA S Rk & (methyl-thiazolyl-
tetrazolium, MTT) M & i 4 MMART-10%4
BxPC-3@m e £ K &g % rm; A X 2 e A4
MR A, MRy AR, A R-R
4 B4% R (reverse transcription-polymerase
chain reaction, RT-PCR) %4 BxPC-3 4m fit,
Fsurvivin mRNA# & ik ; Western blotik
A MBxPC-34m i ¥ c-myc&k g fP21% G
o &k

R MTT4 £ 27, MART-107T 2 %494
AMAEJEBXPC-34m ity A& %, H474]50%2m
B K 2525 3R (1C,) 4107 mmol/L; &
KRR R Z =, FEmEMART-1089 1%
BT, Gy/G,H1#4 48 B b 5] 5+ w SHA 6% 2m At
pbAs) M) F & RT-PCRZ Western blot# £ &
A, B8 AMART-104F A Bt ] 69 3E K % 2525
W E 38 e FEMESEBXPC-3%48 I Psurvivin
mRNAFec-myc& & #) £ A T8 #RAK, ™
P21 & 89 F A & M) 3% #738 5%
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Norman® T 1991 FEHFXREWR T —ME N
EB1089/I 44 RDATAEM, ALk, ZM 44
RDIATAE YA 264 & K. MART-102—
FloET AL I 4 A KDL AT AR, R BE M
JEANM R AR . BB, i R 4 B ) A 4k
SRR, BRIk Ab, BHEFCPRE, MART-10
AT R R A K, BT 2 P &
By e 1 24 20 1, 1B A BRI oK Db s
F T 358 S i Can LR« e S A8 i
S 25 ) I R TRy A va o7 & D7 T, R
P NN SR )7 ST R € S UI 1 RN
Tt 38 3k K AN AR B M A R T- 105 4 41 455
TR0 N SR BxPC-3 40 AR AT -7, 4B Hoxet
BxPC-3Z0 A A=« 3958 %507 T I 50, T 53
FLpu R R R mT Re L, S NI 0 B ie
FEAtH K.

1 SRR

1.1 A4 AR B x P C-3 40 i £ 6 1 2 [
B AP LR L (American Tissue Type Culture
Collection, ATCC). MART-10(J% H Christina Mk
Hansen, M. Sc.ZlLAF]), T-20 ‘CUKFE NG LR
1%, A8 FHRS K FHIRPMI 164015 7551 — FHELTEAR
(DMSO)HETHiFE. ¥4Hf1E T37 C. 50 mL/L
CO, YRR FRAE N, & 10% 0045, 2 ¢
NaHCO, /80000 U/LPE K% ZH IRPMI 164055
724 H Gibico, UK)IEATH: 7R (&K, BT
SHEE KA TSE56, P2 X 10/MHfiymL
12 B B A 2196 FLAN ML 1T 774K |, 50 pL/AL, 3
SIS A 4% M A RT- 1045 259K AN 5] 73 45
H, HRHBBESANEL. /mlsFLH IS0 uL
MART-10, f#H &K 5514910 mmol/L.
10" mmol/L. 10” mmol/L. 10® mmol/LA1107
mmol/L, TixJFEZH rh N A %5 & FIRPMI 1640
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R 1 MART-1045 75 R E X R AR LB AV A KN HIZREY DT (mean + SD)

. e T LSEARE (mmol/L)

" 10" 107° 107 10° 107
PAEERE 0.04+0.01 1.40+0.01 1.27+0.03 1.17+0.03 1.13+0.01 1.02+0.02 0.74+0.02
IR (%) 9.75+£2.81 17.32+0.27 20.10+0.80 28.82+1.26 55.75+2.05
PE <0.05 <0.05 <0.05 <0.05 <0.05

REFRFEFIDMSO(<0.1% V/V), LA #AE )
TRAEE G o G T BE4T.

1.2 77

1.2.1 @ ¥ A5 Rk H(methyl-thiazolyl-
tetrazolium, MTT) 52 Ja#b-im] 4 K dph) . K41
M E 37 ‘C. 50 mL/L CO, 4 s% 7% 46 b 1%
7772 hJa, W I, B 100 Euglm
A100 pL 5 g/LIIMTT( F 4635 £ W) 28 =) i
H4 hJ5, IADMSOLLZ (b, £330 min
J& K FHIEEAMX (T 54 SLP SPECTRA-1)T-575 nm
WA AL T8 FLWR e E (ANE, IR AR
MART-10X fif fif s 20 i A= 4 g i) 22, Fod 4l
HIZE T AR 112 = (FIMx A A
1B -2 1 0T HEZEL PR - W0 %% 20 1K1 {8 /(BR M %o
MR AE- T X IR A H).

1.2.2 AKX Mk mp AR FH1X
107 mmol/LYMART-104:FE A i fif 3 BxPC-3
U172 hJE, 0.25% ) JR 25 BT Hogk A7 T 40 I
WS4 i, 2 PBSHEE: G R 70% % £ B [
JE24 h, J5ZPBSTL R Il % A0 E T, K
F150 pg/mLIRNARG(E37 “C 264 T 30 min,
50 pg/mLIPIT4 CoAF T TREE G h,
W 20 B PR R R T 9 10°AN/mLJE iR R4 i
AR, R DN A P 5 12 06t 200 B B 3 7 A5 4k
HEAT o #r.

1.2.3 i 3% 3% -J8 Bk RS (reverse transcription-
polymerase chain reaction, RT-PCR)¥Msurvivin
A 69 £ A TRIZoVEFRENAIMLERNA, Wik
KA HcDNA, RT-PCRZEAE M survivin mRNA
IR IL. cDNAY Wsurvivink:H 1 51905 5
N: 5-GGACCTCCGCACCTCTACAT-3'(_ b
)5 -GCACTTTCTTCGCAGTTTCC-3'('F
W); WSH: B-LBh & H (B-action), H5I¥/F
HI4: 5'-CGCTGCGCTGGTCGTCGACA-3'All
5-GTCACGCACGATTTCCCGCT-3'. PCRX
MAAZ I R: 1 pLifIcDNA, 2 uL 2.5 mmol/L
fJANTP, 0.5 pL 20 pmol/LI L 514, 0.25
uL 1.25 UfIPfu DNAE AR, 2.5 uL 5XPfu
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DNARGHEZZ MR, SN2 N: 94 °C, 40 s;
60 ‘C, 1 min; 72 °C, 1 min; FLiF32MEFF. LA
B-actinsy N S H A% A HATALIN. PCRIY
FE IR FH 2% 10 B e W gt Jic a3k A7 i ik o AT, R
FRAE 258 (EB)X HLidk 47 & 41 .
1.2.4 Western blotix#Mlc-myc& & #2P21%& &
o gk WAE S AN, $REVE A, Bralmlats
ME A&, W50 pgE A LR TSDS-R A
I35 B FLUK (SDS-PAGE), Ja k& B EN
B HERBENC) L, N i A 5 55
KA —HU(1 1 2000 F0RE EE) AN B L A4
BEFRICH —HU(1 ¢ 1000 FRELL) TR A, I
KA R e BRI AT W 5k S B, SR F X0l
HBEAT R o, I AR SO L5 SR AT
Bt F A RS S PSS17.05E
T8t b, Kot %R flmean £ SDEE
N, MTHETORER L E 70 23 (%) R, IR L
KM T7 250, R ORI AT B35 TR, K
P<0.05E LNERA G R L.

2 BR

2.1 AMARJEBXPC-3%8 i A K ¥4 547 A
BIF ¢, tof B 2 MR 4 B A BOIR S R, T
SI6 ZHBx P C-340 A ) 2E K AN ZEFEM ART-10
ZIPIIR I E TR R, R R
AIA54.7%(FK 1), & 2450k E H A FIE N
12.38, &4ttt b, BA R & V% 5+ (P<0.05).
2.2 mRa BB T A AT AR 25 RARR,
SXof FHE 2L s 4 %) 38 0 AT LA e G 47%,
SHH: 18%, Gy/MI: 14%:; SZK:2H(1X 107 mmol/L)
B2 ) 390 20 A B A G 72%, SHA: 7%, G/
MH: 11%(E1). 525 HG M 4r itk E
T+, DNAS BCHEE BR I SHA A0 A sl ) B,
FEAE T G2 i P B 258

2.3 BXxPC-34 &L P survivin 3 B &5 £3% 45-Hr RT-
PCRZ LB, MART-107] 2 24051 A Sk i
BxPC-340/0 FsurvivinZE R £ 1A, HHFIX
B 5 I 45 24 R R P 14 i % A R B 1] ) S K T
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2.4 c-myc’& @ #=P2 1% & 49 £ 5 54 Western
blot4h B4/, MART-10H] 4 ) A Ji I s
BxPC-340 i 1 c-mycHE FIRIA, fEEP21 5
(RIE, Forh bl 5 18 F I 18] i 2K S 250
3N, c-myc A FIRIAZIEMET FFE(EI3A, B),
TMP21 5 [ i 3Rk & W E T EFH(EI3C, D).

3 e

Y4 2D, L HATAEY) OAE 2 PSR h A5
FI R i R A AR AR J5 R E T 2R R AR
R, AR (b 38 8 A B O T 1) 4 i
AN i e N A0 R 3, DR T o BCER PE EE A B
FEIOK A, Yk D HA B ) 25 B, 1R
A0S B0 SR I I ATU I R R RN 3 B 5 4
PR SR ) 2k, B 4E4: RDZ AR (vitamin
D receptor, VDR)KAEZE G, %248 T2
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A g 2 24 48 72 (h)

B o 10° 10°® 107 (mmol/L)

2 EWRsurvivinBERIVFIADHT. A: AERLTHKE
NAEIVE RN (Hlsurvivin R 25K, B: AHEIVE IR A
R4 25K B W survivin FE IR K .

A g 12 24 48

72 (h)

B o 10° 10°® 107 (mmol/L)

D g 10° 10°®

107 (mmol/L)

B 3 c-mycFIP2IZBMRIEDM. A: HFEBZGKE
AFEIWEFIEI c—mycfE A 55, B: MHREVERRE] N AR
YRPGRE R c—my iR IR, C: HHEAZGIKRE N AEE
FARTEIRP21E 268, D: AHFEIERI TR AR 250k E
FIP21EE FHIFRIA.

R 57 AR 2 TR A, X PG AR - 32 A6 52 & )]
YER—FhEZ DN AKF E 17 41 % 53¢ 1) B oA
(vitamin D response element, VDRE), 7E455E
B DR s B B R R AR, s LR )
B S RO B2 BT AR
502 PPk RN AR D B A U, HA R K
—#Br NVDRE. [H N AMIF AR, 484 DX
JHEE. Zhfp. AR, FARME. AioIR. AR
Jif e B 9 L9 S 35 5L AN [ R b 410 o) 4 i
Ak (R SRR (R 4E4 R DI
i L5 7K ST (R AN B A AE e e 1) 1 IR
LR H Az 3 T RIS AR T SR F 1 25
MART-1072 & 44 RD KT AEM 2 —, Kk
S E N MR AR B AR Rk, B nT
P8 ey KR A A T, T FirTeg 4 e A A ) R
AR Z1,25(0H), 464 KD, 12005 2 £, 1
X I £ B S A 1,25(0OH), 48 2L D5 Y
50%A A1 B R FAMT TR A L, 442
72 h5, g A B A A 2R 08 55%, T
Fif AR T A0 O XM AR T-10 25 — 52 F2 B F sk
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£, MART-10%0 g i 240 2L A7 BH 2 1 28 K4
il ORE, HLIX — RN EL A AR

S TN T 2 40 A iR R B R
BMLERE & ECHEEN, A0 T 5w
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Hiu A7 T B A (inhibitor of apoptosis
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