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Over-expression of human ribonuclease inhibitor suppresses invasion and migration

in B16 melanoma cells
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[ Abstract | Objective To construct the human ribonuclease inhibitor ( RI) eukaryotic expression
vector and determine the effect of RI over-expression on the invasion and migration in melanoma B16 cells.
Methods Total RNA was extracted from human 7703 cells by Trizol reagents, the Rl ¢cDNA fragment was am-
plified by RT-PCR and the DNA fragment was inserted into the eukaryotic expression vector pIRES2-EGFP with
DNA recombinant techniques. Then the vectors were transfected into B16 cells and positive clones were
screened with G418. The efficiency of RI genes over-expression was determined by RT-PCR, Western blotting
and immunocytochemical assay. B16 cells were observed for morphological changes by HE staining. Adhesion
test, cell scratch test and Transwell chamber test were used for adhesion, migration and invasion abilities of the
B16 cells. The expression of MMP-2, MMP-9, nm23-H1 and E-cadherin were detected by Western blotting.
Lung metastasis nodule was observed by injecting the cells into ¢57BL/6 mice via tail vein. Results Enzyme
digestion and DNA sequencing verified the constructed vectors was correct. The Rl expression of mRNA and
protein levels was significantly increased in B16 cells transfected with pIRES2-EGFP-RI vectors than in control
cells. The cells transfected with pIRES2-EGFP-RI expression vectors spread well, with lower nuclear/ cytoplasm
ratio than controls, and their adhesion, migration and invasion abilities were decreased significantly, while the
expression of MMP-2 and MMP-9 was obviously decreased but the nm23-H1 and E-cadherin significantly
increased. The mice that were injected with the B16 cells transfected with pIRES2-EGFP-RI showed a smaller
number of lung metastasis nodule than those in the control group. Conclusion The RI eukaryotic expression
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vector is successfully constructed. The vector improves RI expression, and decreases cell migration and invasion

significantly in B16 cells.
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BRI BUAAF AT 96 Ltk h 5 FE, 10 ~15 d )5, 4%
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1.2.7 Western blot £ MMP-2 MMP-9 F1 nm23-H1 L) & E-
cadherin FE [19FL  FHE MM (10°D41HE/100 pl)
{RACHAMM B, 28 10% SDS-PAGE B HL K ML 5
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MMP-9  nm23-H1 L K2 E-cadherin #] >4 1: 500, 4 $T B-actin
1:1 000) \HRP Fric i) EHiH ( 1:3 000) — 3 37°CHEH 2 h,
ECL AL % %Ot R4, T Bio-Rad BB sUS AL T WL %€ IEAH I H
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2.4.3  Transwell Kpl4CZHANMIMRSMZZRRE ST S5RILE 7,
JE T, 25 Bkt AR B16 411 4P S5 40085 42 28 21 M 55 o 5]
H7(187.87 +14.57) AF1(193.33 £21.00) A4, i 256 21 - 590
T2 28 40 MO ZH (80. 00 +10. 44) A~ RISZEG2H 43 51| Sy 7 4> Xof
I 42.5% F141.2% (23806 & TR, B F BB G2
B (F=48.125,P <0.05) , SR04 5 — 30, Ul 1 %3k
RI 2 FAR AN A0 178328 h AR 28 HE 7 o
2.5 &g+ MMP-2 MMP-9 #z nm23-HI1 L % E-
cadherin & & ¢ & &

523 Frkix BEZH (1.201 4 £0.072 1,0.475 1 £0.038 7) il
B16 41141 (1.663 8 +0. 113 4,0.739 0 =0. 097 3) fH L., 54k
41 MMP-2 1 MMP-9 %5 {4 %14 (0. 216 3 +0. 046 4,0. 204 3 +
0.019 7) W & [ I, MMP-2 43 %1 [ ik T 82% F1 87% (P <
0.05) ,MMP-9 53 BIF&AE T 57% 1 71% (P <0.05) o 15 W%t
HE21(0.118 6 +0.028 6.0.172 2 +0. 045 1;0.156 3 +0.054 9,
0.1752 +0.047 8) FH ., 2256 2H f nm23-H1 F1 E-cadherin [ [
F1K5(0.3202 £0.064 5,1.016 0 £0.092 1) B i I} 5 , nm23-
H1 {85 3554 BT T 170% F186% , E-cadherin 43 51|F 5
T 550% F1480% , 2RI EA G EE X (P <0.05), W& 8,

 CMMP9(92x10°)
: S i——-cadherin (124x10%)
e . <nm23-H1(18x10%)
——— < -aclin (42X10°)
1R AT I8 22 . B16 A3, S5
E 8 Western blot #;ifll & 28 4 g f MMP-2 MMP-9 nm23-H1
% E-cadherin & BRI RIE

2.6 iRk RIG A RAR AT 3545 69 % vh

P 21 d JRARSE/INEL, SEB A (15. 54 £3.455) A [ 50
HRZH[ (36.25 6. 174) A JAH L, Bl R Ak W i s 2 (¢ = 21. 00,
P <0.01) MR HR N 57. 13% . FWIiE KK RTGEG W)
i B16 AL/ N AR A I (R ZR AL AS o

3 iFig

1RZRMELRS S IR 00— KA~ e b, TRl I e 2

A= AT R4 ;B B16 a2 ;C
7 BENEVRNEARENEERS

SEA R B R E ST R RN, HETRRSET A
by, IR (A2 2B RN A% 0y S =20 A 5 R 1Y)
e S OR 8 5] S | Y R R AN oY e
3 ANAHE DI B A 3k R v g A e i R R
T A2 AT T B R L, SR J5 i 96 20 30 6 11 T e fi
FENEANBLSTT , 5 J 5 )3 2l 28 AR AN L o, 28 1 45
Tk BV A A2 o DR, AR TR X = K 2
B ZR G HEAT T S25, a0 0 i Jed 200 i 10 1= 28 e 7
F 4T MMP-2 MMP-9 F1 nm23-H1 L) & E-cadherin
TIN5, SEBFST RI %) B16 40 (=28 F12E R4 (1) 52 11
AEHIBLA .

AWFFERW] R Rk G1R T — RINEY =T
BEMVERZE o JE 2R 2P WS 0715 52 56 2H 40 i 5 % B 2H 4 g
A LU 20 B A R 47, 200 A 5T LG P S AT, A% 0 R 5 0
D AT G A BER, s AN EGEFR EEREAIR
¥ 55 T 286 B R ) 8 AU S AR 2R R AT AR 1Y O B —
A, e AR 2 0 IR A T 5 R U B 1 43 1) R R e 3 R
B SRR AT T R A0 M TR R R AR S
iz FH Matrigel PR 45 2H 41 Jifd 5 ik i 15 266 B BE 0 79 2
AR Bonad R KRGS, 5 40 5 AL
JEETR] A RGBT RE T A, TE I (R 28 5 A ok AR b, e
20 0 DA T 2 0ok M A R L Y A B AL A
WREL A, DRI, e 0 6 2 o B 6 1) BB ) S A 2 e
M CHEN Z 22— A W52 A Matrigel g A T 3%
JEEJEE 8 o Transwell {228 /N3 WA & it 2R3k R fE
SR B16 21222 58 J1 08055 o e 4 i 5 RE AR 43
BRI IE W AL, T nE shae 1
VRS g 45 3R Won Rk B S , 400 ) )R Hh e i
R 1103 15 ] A2 0812, 4 M+ 68 ) 52 3 I . 4 i

AR R RIK F IR EH Bl6 412 28 Fis
Ve IDLRI BEAT 10025480 . I i 22 5%
SRR IE 5 5 5 A 2 1 TR A 240 A/ o T L i
LS IR 5, T Jiev 968 400 JH 4 8 19 MIMIPs v, MMIP-2 ]
MMP-9 2 [ IV AU I fe 2L g, 4 H3RGA i
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45 S EE R, IR 5 KRR SR . 2
W28 CAIESZ, MMP-2 il MMP-9 (155 3 34 5 7L R i 7%
Byt . RATHOFES & W, MMP-2 |
MMP-O )2 35 2 (8 i AR =1 P Ji% I 98 BIU-87 44 i
HEERTRRE . AWTFIT &P, R 35 FJG, ol DL 2
PEIE T B16 ZH i MMP-2 MMP-9 [k, B 1k i
Y MMP 576 41 i 5 Bl B AR 1 B16 40 Jifd 4= 2% A1
R . AU MO B AT SR A A 5 R B A R A AR A
SHMORG R RS o A 5L BT i) BG5S A 5 5
VR 210 -5 200 B &7 55 5 1) 285 BRT T 481 A 5 4 1) 288
RhFEu 455 [7) 5 268 AT R0 5 o 265 BRT , ) Joia 285 B 22 4[] — b 28
T 0 B 5] B4 285 B, 0 A LA L 200 1) 7% 28 B PR S5 I 28
BF o E-cadherin S — 4 5 [5] f 20 A B R A0 45
A 15 RSN 2 11, 2 55 981 4 R IR] A G B, B8 S A L
Bz A ML EEFE AL X AERR A MBS Az Bl K [m] A
AN O RE EA AR Y L G R Y e e
{45 T E-cadherin 45 14 41 i 8] 25 4 VE T, E-cadherin
S-S R 2R A48 L T %) 85 DAL 17 4000 o o9 400 ) 42 28 e
R A S I, E-cadherin (26 15 G 1R T
iy At ) 42 28 0 B ToBE /T o nm23-H1 & —Fp H
A WA N (NDPK) & PR 19 88 (1, A g 1)
KA R R B HLE RS B FEAE I, B T I %
FIVET o AHSERTFE R MR AR R 1k 40 i 2 A
L, BT m e 1/ BB (A 2 A M P (IR A [ s AfF
FRIMAEFLIE S 11 Al B ) Ah R 8 nm23-
HI A AR LR e 10 0 AR Be 45 1, RI
ik BE T UL 2 T T BL6 il E-cadher-
in Fl nm23-H1 133K, 256 s 5925, R &Ik B,
S 2H /)N BRIt R B ek B8 ik gL AT — 2D
3k RUEA I B16 40 iz 22 FE5 R AE H .

Zx bR, RT BL DA 5 40 i i) 26 B (2 22 FL 7% g
J18 UG, IR RI A9 2% 55 8 o028 4 i e 1, 5 1 2
B AR ZEFIERSRE ) R, ACSE: b o 200 M P R P R R
A VAR, T R FRIKJG , Be T+ = AR P9 4 e 4
MR R ZE GRS RE J1 . R, R JE R B8 B B i
I7 B —FIHT 2 R A

SE k-
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