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(3 FE] & 6 R NS F0E Caski 20 o011 22 118 75 T~ 1 (polyamine-modulated factor, PMF-1) %1 S i 57 Jif i 2 2%
24 ¥ Hh JE KA (dexamethasone, DEX) HUME/E FH IS . = ok 1 BiH-& BUAE R A PMF-1 3£ ¥ siRNA , Western blotting 72245 7 3
X Caski 40 il PMF-1 R IX 5200 . F DEX 4 # PMF-1 S5 #11 i) Caski 4H MR % HEAH A, S8 )5 23 BT PMF-1 58 T~ 8 2 15 521
AN DEX BRUS M o MTT HE A8 I 40 39 4 , 7 =040 B A 347 400 B J& 191, Weestern blotting v 52 48 1% i ¥ 2= 32 4 (glucocorti-
coids receptor, GR) [FZRiX KT, W AR A BBk T N I 2 iG-S 8. 28 & EE R PMF-1 3£ IR F) siRNA 5% % 4 Caski 24
M AE 22 M 4R PMF-1 8 ARIRIE K. S5 IE4RMAR B, F DEX ALEE PMF-1383A F 1 9 Caski 41 G 58 skt 40
U EE 58 (P<0.01), LA A GR FIATK-(P<0.01) , F 5 3 #0140 g 43 25 B G2 A FHBHT (P<0.01) , [R] B 8 42 225 14 b PR A 40 Pl ;9
122 KT (P<0.01). €& 42 4018 PME-1 2635 0] 3 3 DEX A B 25008 40 M 0 iroRd 5 4, SLALA AT -5 B (40 B Y 22 /K P A
I8 T 4T i B i A G

(X827 ZRRETET-1; EHUEM; Caski 000 HhIEKFa; ZiPigugdt

[FESZES] R737.3; R730.54 [SCHEFRIRAE] A [XEHS]  1007-385X(2018)07-0711-05

Inhibiting expression of polyamines regulator-1 can enhance the antitumor activi-
ty of dexamethasone on human cervical cancer cells

YANG lJianlin, LI Lun, ZENG Ziyue, CAO Chunyu, LYU Yafeng, QIN Yu, WANG Yanlin (Key Laboratory of Tumor Microenviron-
ment and Immunotherapy of Hubei Province, Medical College of Three Gorges University, Yichang 443002, Hubei, China )

[Abstract] Objective: To investigate the influence of inhibiting expression of polyamine-modulated factor (PMF-1) on the antitumor
effect of glucocorticoid dexamethasone (DEX) in human cervical cancer Caski cells. Methods: siRNAs which target human PMF-1
gene were designed and synthesized, and their effect on the expression of PMF-1 in Caski cells was evaluated by Western blotting. The
PMF-1 down-regulated and control Caski cells were treated with DEX, and then the affect of PMF-1 down regulation on the sensitivity
of the tumor cells to DEX was analyzed. MTT method was used to detect cell proliferation, flow cytometry was used to analyze cell cy-
cle, Western blotting method was used to evaluate expression level of glucocorticoids receptor (GR), and HPLC was used to analyze in-
tracellular polyamine content. Results: The transient transfection of Caski cells with siRNA which targets PMF-1 gene can significantly
reduce the expression level of PMF-1 protein. Compared with the control cells, treating PMF-1 down-regulated Caski cells with DEX
can more effectively inhibit cell proliferation (P<0.01), up regulate GR expression, arrest cell cycle at G2 stage (P<0.01), and also sig-
nificantly reduce intracellular polyamine level (P<0.01). Conclusion: Inhibiting PMF-1 expression can enhance antitumor pharmaco-
logical activity of DEX against human cervical cancer cells, and the underlying mechanism may be related with enhanced cell cycle in-
hibition and decreased intracellular polyamine level.
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Z e I AE T BRI () — R B =B IR
ML (RN T A A G, EAERR A A AR S BE AT
SR R R AR . RN 2 A R R R
Je N5 52 B R 45 AR 22 K AR R E
T e 5 G M IR 55 22 B 1) R A2 R R TR
K 2 ARRA A SO UM 1R TT BRI
% 1717 [K-F--1 (Polyamine-modulated factor, PMF-1)
225 Z AR — A B X T, B R 5
SRR Nrf=2 TE e I 5844, I 456 IR T 22 IR
ARG PR B i R i/ G K - N1 - 20 T8t %% 2 8% (spermine/
spermidine N1-acetyltransferase, SSAT)Z% [K )5 2l N 1)
Z N e PRE L, HUE 11 SSAT A /K- F0 Y,
SHOJI 53 , PMF-1 AMY 2 5 2 Az , 1 g
REFIH1) 24 . P B 12 o 2% 52 4k (glucocorticoids receptor,
GRO By RE » AT P B 1z J5i 33 2 (glucocorticoid, GC)
I FIUE TG AT FHRE ", 7 LR RS0
PR B PATRE /DN PRt I A e 2L e S e 4
JfiH , GC/GR 1B B E A REA R 4 i A=, i3z 4
o JE EAAN A T X $E o, @I T I PMF-1 38
IR AR GR AR R, A 7T e 20 GC/GR @
TEATIT AN M AP G TE . NSRRI — B, AT
FE AN B 20 Caski U0 AT 75T %, 43 H1 F 1 PMF-
1 73 BE 75 410 1 b Jeg 4 J 38 5, DA R e A5 52 ) i
4 B 0T B R 0 BB 3 2 245 W) M 2E K FRS (desexameth-
asone, DEX ) [ 50V, DL S B0 i 988 245 9 160 it
FRHtHT R .

1 MR5EE

1.1 X FABE

N E 30 Caski 20 M 1 1 ECB0K 2 41 i i ek
L, ARG FAEARAT . RPMI 1640 21 il 15 77 FE A1/
A= 135 A3 1 Gibico 24 H] 7™ it s siRNA HH_F i 75 Fh i
i ARH R AT A PUN B-action HTLHA N SANTA
CRUZ A a]7% 5, 9t N GR HL4& I H Proteintech A &) ,
Pt N PMF-1 $u 44 8 A 5256 = ) 4%, HRP brid B9 £ T
. IgG $T 7& 4y 3£ [F Jackson 2 &) F% i , TurboFect
Transfection Reagent. ECL & t41 7] &1 v ¢ [K] Thermo
A FE P, MTT 8 H 3£ [H Bio 2 & , PVDF i 3% [
Millipore 23 5] 7= i , 49 K B bR X 93 1= Tecan A A
7= i, EPLCS XL ¥t 20 41 f 43 BT 4 v 3% |5 Becman-
Coulter A @] 7= i o
1.2 %t 54 mie @ PMF-1 4 siRNA

WA PME-1 mRNA [P35 77 21, A 5236 % it
MIA T 3 468016 PMF-1 siRNA (siRNA-PMF1) 1 1
26 X} B siRNA (siRNA-NC) . _F iR siRNA FBHIE 7 51
U1 K : siRNA-NC: 5' - UUCUCCGAACGUGUCAG-

GUTT-3'; siRNAI: 5' - GCUCUCCACUCCUUCAU-
UGTT-3'; siRNA2: 5'-GGAGGAAAUCUCUGACAU-
CTT-3'; siRNA3: 5' - GGAUAAUUCUUGGCCAU-
GUTT-3,

1.3 siRNA B i 45 4 3t A g 3 J& Caski 48 e PMF-1

0 H A K Y Caski 43R0 T 6 FLANA RS 77
R, A7 20 i AR K A BE 3 80% I, 43 31 F siRNA-
PMF1 1 siRNA-NC [ I} %% G4 i, 48 h f5 U S 40 fid
T0 2 i 24 A UK - 247 30 min, 4 °CE O R EE B,
Z S VAR EIE R SRR . 20 pg I
TEE M, £ 12% SDS-PAGE 73 B )& , 5 It i o 11 2
MR 2 PVDF . fEH 50 /L AR W93 -TBST =
BB 1 hJE, 5 %P0 PMF-1 4K (1:600) 5 57 4t
A B-action HiA& (121 000)4 °CH & 3L 7% , TBST % 3
K J5 5 HRP FRic I 514 1gG Hifk (113 000) % iR
JLIEE 2 h, B TBST $E% 3 I, ECL L G K
Heik) WAL,

1.4 MTT &4 M) PMF-1 % ik 39 %) &9 Caski m 2 F
DEX #( &M a9 7 &

# siRNA-PMF1 1 siRNA-NC #% 4% (] Caski 41 il
I35 B 2% 10° AN/ FLEE A0 T 96 FLYH A 1% 2 AR P, 15 9%
24 h J5 43 3 AL A N P B9 R 1Y) DEX (249K BN
0.01.0.1.1.10 pmol/L) , AN WK FEFL I 4 N H AL
SEO6 R i B NI 2G5 LA A s (4. 43 ol A 4k
B 2448 M 72 h 5 , BALIMAMTT BZRE R 0.2
g/L, G415 97 4 h, 3 LA MRS 72 2%, AL N 150
ul DMSO 78 73 ¥ fif 40l , 49 K B AR X 490 nm 3 K
AL RGN B (DB . DEX R 300 ) 2 4% 1 R A
U5, R (%) =1-[(SL 5L DIE-= AL D{ED/
(A nzgxt R4 DAE -2 A 4H DAED1%100%

1.5 R X ma KA Caski 28 18 69 & 1

F1 10 umol/L DEX 4t 2 siRNA-PMF1 il siRNA-
NC %% YLy Caski 20 il 72 h, EEGH AL AL 40 i, F 1
ml 75% £ J% (PBS FCill) , 4 °C [l 5& ik %7, PBS ¥ i 4
JHL, DONBIAL R IE 42 25 J5T 2R B2 0.5 mg/ml, TBED'G Y
430 min, F P63 40 L JF F PBS &, 4300 H JE
e Wt 3 e T Al B A A
1.6 Western blotting # ] Caski %@ J. F GR & & 89 &
K

Fl DEX (10 pumol/L) 4b P siRNA-NC Fl siRNA-
PMF 1 %% 4[] Caski 411 ffd 72 h, Yst 45 411 g 5 1] 4% 200 it
LR, S8 J5 Western blotting 72 16 I 41 At 24 fig % b
GRE L&,

1.7 &0 Caski a0 44 % e -2
Fi DEX (10 umol/L) 4t # siRNA-NC F1 siRNA-
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PMF 1 %% 4% (] Caski 41 ffd 72 h, Ust 5541 ff 5 FH] PBS ¥t
B N 1T ml 40 g 24 %32 (0.02 mol/L Tris-HCl, 0.15
mol/L NaCl, 1% Triton X-100, pH 7.5) UK I %4 fi# 30
min, 12 000xg &5 0> 10 min 5 UCEE LB BRI
3% 0.8 ml, BI A 1 mmol/L DAH(Z — i, WAr7> 1)
0.02 ml. 2 mol/L NaOH 0.5 ml 12§ £ 50 0.01 ml, i
JiEHR % 30 5,40 °C/K#E 20 min J& , IR G AL AT
W2 ml b RN . bR SR 2 ml 2R AR =
R, & FF G B, 38 R 5 48, UTvE 1 ml
H LI, 22 0.22 pm (1) 5l FL 38 5L 38 J5 B -F HPLC
Ko 4 o 5256 DA Luna Cie ¥ (150 mmx 4.6 mm, 5
um) A [ 5E M, 2 5-7K (38:62) it sh Al , 16 Ik K
SN 254 nm.
1.8 it a2

N H SPSS 18.0 Sttt A , v E & s H ks £,
K RIS EAT Givt 2= T, P<0.05 B P<0.01 R 2
FEBAGEE .

2 % B

2.1 siRNA-PMF1 #& A k47 %] Caski 2@ J& & PMF-1
&k

B A B EE ) N PMF-1 ) 3 %% siRNA (siR-
NAL, siRNA2, siRNA3) F1 % fE siRNA-NC 43 5] 5 i
#: gL Caski 41 /0, 48 h 5 Western blotting % 73 HT 41 Jity
W PMF-1 & ARIEKF. EREDER, 5
siRNA-NC [¥] Caski 40 g #H LL. 45 , 3 2% siRNA-PMF 1 #%
L 1) 20 i b PMF1 8 H R I8 & 55 0 B b, Hodr B
siRNA2 %f PMF1 ik 140 il 4 FH o5 oh s 3, i 4%
siRNA2 1 A siRNA-PMF1 ] T J5 4L 525

1 2 3 4
PMF-1 M ey ==

pecin (-
1: siRNA-NC; 2: siRNA1; 3: siRNA2; 4: siRNA3
1 siRNA-PMF1 §EH5 53] Caski ZBBE - PMF-13&iA
Fig.1 siRNA-PMF1 can efficiently inhibit expression of
PMF-1 in Caski cells

2.2 4% PMF-1 % ik A% 3% 5% Caski %0 JiL 3t DEX #9 4
RBkk

FIRA#K & DEX 4 #EF siRNA-PMF1 F1 siRNA-
NC ¥ L 11 Caski 200 72 h, 4R J5 MTT 543 4 40 o 1)
HEFEARIL . &5 (B 2) &R, 5 Caski/siRNA-NC 4 g
AH L, DEX fig 58 5 35 14 #4171l Caski/siRNA-PMF1 4]
Ji1 (P<0.01) , $2 7% PMF-1 232 401 1] J5 40 ifd %+ DEX )
ST E ST
2.3 PMF-1 % iA T i 3% 5% DEX % 3 #9 Caski %9 it &)
S Gk

Fi DEX (10 umol/L) 4k 2 Caski/siRNA-PMF1 fll
Caski/siRNA-NC 1 i 72 h, 2R J& ¥ 2 40 ff A 2 B 4
M JE A A . ZEHRGR D EIR, 5ARINDEX A [
T ML AH LE , DEX 4b 3 i 5 3 Caski/siRNA-PMF1 Fll
Caski/siRNA-NC 48 i Ji 391 % A= 0 A8, Horii & 38
IR G1/GO 44T i %5 B 29800 17 G2 39200 P 5 355 v 4
I, J5 2 WER IR G1/GO HI4H Bl Be S ysk /> i S HH 4
W S PRI . 24Xk DEX AL B ) P ZHL 40 ff ik AT 4L 1)
L8 i, % B Caski/siRNA-PMF1 41 1 () G1/GO 4
J sk 2 F1 S /G2 2 BRI  RE RE BE n B 2 (<
0.01). EiR&EEILIR, PMF-1 £k R I AE A R 48
DEX % Caski 4H g 7 22 (R4 HI4E H -

40  =A Caski/siRNA-PMF1
=8~ Caski/siRNA-NC stk

30

10

Inhibitive rate of proliferation (%)
[\]
L

0.01 0.1 1 10
Dex [c,/(umol-L1)]

"P<0.01 vs Caski/siRNA-NC group
2 DEX X Caski A Rf3E7E A HIHI1ER
Fig. 2 Inhibitive effect of the DEX on proliferation of
Caski cells

# 1 DEX X Caski 48 B BRI R0 (s, n=3)
Tab.1 Effect of DEX on cells cycle of Caski cells (i+s, n=3)

Group GO0/G1 S G2
Caski/siRNA-PMF1 74.94+1.80 10.18+2.16 13.72+1.83
Caski/siRNA-PMF1+DEX 61.51+1.59” 12.69+1.62 25.16+£2.06™
Caski/siRNA-NC 75.17+1.48 8.50+1.41 15.23£2.67
Caski/siRNA-NC + DEX 69.63+2.77* 14.43+1.51° 15.19+2.07

"P<0.01 vs Caski/siRNA-PMF1 or Caski/siRNA-NC; “P<0.01 vs Caski/siRNA-NC

are
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2.4 ¥4 PMF-1 % 3% 3% 5% DEX #t Caski 28 2+ GR
RAWHEF

Western blotting 25 - (& 3) iR~ , K4 DEX AL #H
f] Caski/siRNA-PMF1 1 Caski/siRNA-NC 4 ff1 2 [a] ,
GRFIL T TR % 5, H 10 umol/L DEX Ab F 4 fig
72 h )& , 5 %} Caski/siRNA-NC ZH g # Eb , Caski/siR-
NA-PMF1 i g GR & & B E 3 & . X 7R, B
PMF-1 18 R %} Caski 4 g GR ) 2 Al 3218 /K ~F
A B R R, (H Re 3 5 L /& DEX X GR RiA 115 5
EH .

1 2 3 4
| — - ws GR
S > s (-actin
1: Caski/siRNA-PMF1; 2: Caski siRNA-NC; 3: Caski/siRNA-
PMF1+DEX; 4: Caski/siRNA-NC+DEX
3 #NH PMF-13R3A%F Caski 4B GR ZIAAIF N
Fig. 3 Effect of silencing PMF-1 on GR expression in Caski cells

2.5 A DEX & 3 PMF-1 % ik 49 4] &9 Caski 4@ i, 3
3 ke e R ENTH

HPLC VA T DEX 41 i A 22 i 5 & 152
S5 (B 4) R I, A& ] DEX 4b B ) Caski/siRNA -
PMF1 40 i A 4% i 5 DR FH U5 22 Ji 2 BB = T Caskd/
siRNA-NC 41 /it ; F DEX (10 umol/L) 4 #E 4T g 72 h
Ji » Caski/siRNA-NC 41 ffg H A% 2 & & i 2 5 i {H &
2 A B W R B4R , 1T Caski/siRNA-PMF1 21
{10 K RS g e 22 i £ 2350 W 35 FRIR (P<0.0 1D . DA
g AR, DEX /3 115 5 18 28 B T 40 2 At
BT R A 2 e K. {HIX — 1 2 2
PMF-1 [f1401fl] , F siRNA T il PMF-1 335 ¥4 fift bk L
%t DR )4, i 3% 4k DEX/DR 15 5 38 % , 53
Caski 20 i 2 Ji 5 5N PR A4 Mo 3G 5 401 o

10 o
[ Caski/siRNA-PMF1

— 9}  E)CaskisiRNA-NC
7y 8|  EDCaski/siRNA-PMFI+DEX
59 7|  EECaskiIRNA-NC+DEX
g
= 6}
Q
e 5 L
8
8 4r
S 2r
=W

1 L

0

Put: Putrescine ; Spd: Spermidine ; Spm: Spermin;
Total : polyamine ; &5, n=3,  P<0.01
4 DEX X Caski 41 % iz & S AU/
Fig.4 Effect of the DEX on content of polyamines in Caski cells

3 i i

JIee S8 24 R o A KXo 22 i R R v R AROM
% I AR I8 1% R B I 980 16 T ) R R T A
PMF-1 &2 5 £ f AR 1 42 1) 55 2248 Bh % S R 7
SHOJI ZECH Fe R I, Bk 2 5 2 AR 15 4, PMF-1
M BEA I 20 B e GR B D BE , 3G b4 i PMF-1
FIE e IE T PR AR GR35 1T HL A R0 38 7 o 2%
T GRAHKAF Tl B IE 1L . DEX IR iz ff
FH ) —FlobE e B &R, B 5 GR &5 &1 R 15 Ho bt
R PUIE BRI T SR A D) RE . I A SR
FURRIE S, 7E £ Bl R 41 i, DEX R B L% S 40
JL R T, ) b ke 200 D J5T A A R T A A Y
Jor ek J6 200 BRGS0 e 245 40 U A SE ML T 4 A R
VORI RN o T AR A B, AT HED , iR 2 o
PMF-1 45 7] fig i i %5 GR 40 il /6 F 3 250 983 20 fifg
X DEX fiif 52 , 1~ ¥ 40 ffd 5 PMF-1 #3834 7K~ U ¢
8 Ty e 8 40 X6t DEX (1 B0

DNEAIE F IR AR A 5T AR R siRNA PR T
BRBAR NN #E Caski 40 i T () PMF-1 3% K
LSR5 3 Bt PMF-1 33K 311 2 75 521 Caski 40 i %t
DEX [ 25 W st . 45 SRR B, 55 5% HE 40 M AR L
DEX *f PMF-1 234 T ] 1] Caski 4H g 11 3 5 47 i) 4
FH B 035, I Re K b3 0 e B 22 s FH A 1 G2 11, 3X
PR, DEX RE 5 A5 203 i) PMF-1 i 22 324 il 88 41 B 1
FEEAy 551

SEEGH IS T T DEX AL ST DR 2 (A K IE K
ISR , 45 5% B, T2 DEX AFAEIT , 5 & 41 i 5 PMF-
VIRER A 20 i ) GR & & 37 6 B Wi 22 = s I DEX 4k
S, AT B0 P GR & & B B SR (R R A
PMF-1 [ 40 i GR K2 3 38 n . 45 R38R, B
SR PMF-1 235 T X Caski 40 /it 7 GR [ 3 Al % ik /K
A I R, (H FE A 5 DEX X GR Rk 1175 S
.

YT PMF-1 A & FA 2 e AQCHR 1 Dhse, e
Hr 1 3& DEXO6S i g i /6 FH 2 15 5 40 i 3 22 AR
AR A, 5286 SR T HPLC SR 204 1 4R B Hh 11
LK. G55 oR , PME-1 Rk 1A 5 it S804
J PN 2 [ B A% P T i, {0 DEX Ab 3 i B I 3 1
P AIG PMIF-1 {IC 32 34 480 i o 1) 22 ok~ ol ] 4
I, DEX/GR /75 {5 5 8 B 1 AE T30 2 ARt ig 44
HTRAE AN 2 &, HX —1E F 52 21 PMF-1
fIREIE , B siRNA T i PMF-1 255K g B2 Hoxf DR )
], B UGS AL DEX/DR 15 5 B, 5 2 Caski 41 i
% S N RN GT 3G B 0

zi bk , DEX X A 5 #i Caski 40l A5 — 52
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(T i 8 50, FEATL ) AT A 5 L iy &4 ) 50 0 T O
B N 2 KA 9% . PMIF-1 A] 3 5 4901 GR i 1k
T 358 i ik 988 4 L6 DEX TR 52, 1 i PMF-1 34
DU i [ H 6 DEX/DR 5 518 % 1 PH 3% , 5 2 Caski
Y1 i %F DEX SRR 98 . EIRAF TR 45 R, N3 T
DEX I8 16 97 A 25 Wi 2 363t 17 37 O 00 £ R0
) R

(& £ 3 #K]
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