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Effects of NIS gene transfection on NIS protein expression and iodine uptake in hepatocellular

carcinoma
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Abstract: Objective To explore the method of targeted radionuclide therapy for hepatocellular carcinoma. Methods The NIS
gene fragment was extracted, and the recombinant plasmid pCDNA3/NIS was constructed. The recombinant plasmid was
introduced into hepatocellular carcinoma HepG2 cells. The NIS protein expression in HepG2 cells at 24 h after transfection
was detected by Western-Blot assay; and the iodine uptake rate of the transfected cells was evaluated by '*I binding assay;
and the apoptosis of HepG?2 cells after '*’I uptake was evaluated by DAPI staining. NIS protein expression, iodine uptake rate
and apoptosis rate were compared between experimental group and control group using 7 test. Results Protein electrophoresis
showed that after NIS gene transfection, NIS protein was expressed in HepG2 cells in experimental group, and the expression
intensity was significantly higher than that in control group (=2.693,P<0.05). The iodine uptake rate (B/T%) of HepG2 cells
in experimental group was (18.4+5.8)%, significantly higher than that of control group (#=36.842, P<0.05). At 24 h after I
uptake, the number of apoptotic cells in experimental group was larger than that in control group, and the average apoptosis
rate in experimental group was (19.2+5.3)%, significantly higher than that in control group (#=3.086, P<0.05). Conclusion The
transfection of exogenous NIS gene can up-regulate NIS protein expression in hepatocellular carcinoma HepG2 cells, enable
the cells to have the function of iodine uptake, and accelerate cell apoptosis. The study provide an experimental basis for
targeted radionuclide therapy.
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Symporter, NIS ) #2& H PR I U 6 200 Jit 8 755 AL A 11 s
HE I , DR R S B R R R A ok
3 FRCHR R s 45 o g B &S SRR g L S IR A% R
B 1) A T B AL BT VL A TR i Y AR TR
NIS SE[H , [ HCC 40 il NIS & [ 33k, HCC 40 i
HAARMIIRE , A HCC R BEH IR YT ik

1 #HFTTIE

L1 XF 528

B RNA # B 7 Trizol reagent Al fig i 1K
lipofectamine 2000 . DMEM 1% 3% & it 4 1fiL v ¥ 14 A
Invitrogen /A &) . RT-PCR iz 7] & . BR il ¥ P 41 il
EcoRI1% W [ Takara A ). FURLFEBGRF] &  DNA %
Jiet 4l Ak 357 & 55 ) | Omega 23 ) . Triton X-100 1
A 2SS S R AR YR A AT FRA R . Na™ 1 g
# rh A% el R R s mAE 7 R 2R S 99.7%
Jo#AR , pH 8.0, NIS¥ 34 i Bt RS v 51 h
5'-CTCCCTGCTAAACGACTCCAG-3', | il 51 ¥ )%
54+ 5'-AACAGACGATCCCTCATTGGTG-3', It§ B
Invitrogen 24 F) . A4 MK HepG2 14 H i 45 1
AR A R AR . BRI B O 36 E
Beckman 2 &) DU-530 %, J& K 97 34 4% &y 5& [# Perkin
Elmer 2 7] PE-460 Y, HC 4 y 114k # 0 b4
HL A PR 2> Wl SN-682 AU i =X 41 il A O 35 E BD
FACSCanto 11 #Y , 7% ¢ {8 & W 3 85 & 1% [E Leica
DMi8 %!,
1.2 ABFEBaE HepG2 1535

2 HESCHR[3 ], a6 A9 40 i bk HepG2 1E A iff
FEAG: . DL DMEM N5 35, 55 35 38 % & 43 4
10% G 2 135 &% 100 U/mL 5 %5 % 100 pg/mL 5575
2, H 37 °C SRR E 5% CO, MR 1 9% . 1818 B
R UL 20 2B R O A BRI R A SR
T 0.25% JHE i EDTA H W A0 . Frdffi K =
XPEAE R BTS00
1.3 PCR#"#8 A NIS(hNIS) & E K Bl 7 5= 2

Z W8 FE 0F 98 7 35, SR A Trizol B $2 HUA
8505C 41 iy £ RNA, Jf 3531 NIS 2 K 1 1 XF 5[4 .
DLt e S L) DNA AR #EA T PCR Y3 . 973
7R 28 B R R R R VK R LI H B R Be O
T,DNA # 2 fpf H B 5 s R R pUCmT i 4% | iE
F2 77 W) e A B2 25 K I FF 18T XL Blue. #4747 1E
hNIS JF %1 14 5 41 & %7 pUCmMThNIS & B ¥ %% &
pcDNA3 £ Hind LA Xba DS % £ FE 4k 15 3] &
21 JFk pcDNA3/hNIS .
1.4 4N NIS B34t

T 6 FL A TR B2 b F X B K 9 i 4

Ml HepG2, &R FLAR AL L2 5%10°, LA F 3R AH TR 7 i
a7 I W A0 AR KA O, o A K% B IR 31 90% LA
i R Y A TR Y R R AR S 7 24 he
Xof REZE 240 L AN 2 2 NIS BE A
1.5 Western-Blot ;% ZE NIS B F FRiA

S I PR, 251555 1T, T PBS WUk
VAR 2 UK, ATV 1 40 B 248 150 wL , LA A )
W 20 M B, WA B AN 55008, VKT 20 min J5 T4 °C
12 000 g 5.0 15 min, YA T Bl AR A Ha Yk 40
B EB YL ()5 BAH. Kodak Digital Science ID %14 248
AT, 2 6% B (A I35 NIS/GAPDH Y6 % ¥ [b
H" . HE5RN3IRELLREER.
1.6 2 B #3722 50 72

Fe RS T, FAE Y45 24 h, K SEI0 41 A
Xof HE ZH 40 i H 1 24 FLAR LB SR AR, L2 1x10°,
37 °C . 5% CO, 3% T2 44 55 9% 24 h, 55 9% 2 40 i1 24 80%
Bl IR 5 1% S5 9, Hanks S 730 %5 (HBBS ) £ 4% 1
K, LASHCR A 4 (0~50 ul) il A £ Na'™1 13.7 kBq
(0.37 uCi) W RFF: 7, 37 °CIR & #E IR IR3% 24 ho Wiede
S 6 DU, R M y B R g o s
PEVHE(T) , Z 5 85025 VW, 0B Ui v H HBBS %
V2R, B0 BT, DA S A T A I B o B
ST (B) o W BEZE RN NIS 5 YL 41 20 i 45 it 5 LA
B/T%Zn , Rl A & 3 A A
1.7 DAPI &4 HepG2 4RAA T

B F R B 33 5 W4k B9 HepG2 20 0, i 1 20 it &
W, FEFN T 24 FLAN R IG F2 4R, B AL 29 1x10°, In A%
Na'T 13.7 kBq(0.37 pCi) FURFFR , 37 °Cili & £ R Ik
¥ 24 ho WCHEANIEE AR, 8T 6 FLE IR, B
FL2 1x10°, 5557 72 h J5 LA PBS VR VB 4 40 Al 2 1k, LA
4% Z2 5 A 4 °CE 2 41 30 min, [ &3 (% 41 g
FE LA PBS YE¥ 2k, 2R )5 LA 0.1% Triton X-100 [
0.1% Fr 45 B AN IR T 4 °CH F 400 5 min, I A
DAPI T 4 °CIE 4% 5 10 min, 360 nm 25 7h R340 , 7¢
SR SR A I et TR R AR (<400)
& 3 Y 40 A1 i K5 % A0 B, LA & I DU & N
T-%,
1.8 Fit=EoH

K SPSS13.0 et 5 , 2 Wk LA X B of
ZEFRIR R R g A S 5 20 5 X IR A 22 () Y 2
P, K56 K 0=0.05

2.1 /5 HepG2 4HAA NIS Rk il E
S ZH NIS &5 K A5ty fLk | Fa I8, X IR 2 4%
HAN/N FEERE (K1), NIS/GAPDH 625 B Ly 7E 52 56
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HVIME R 0.49+0.12, X HEZH 4 0.18+0.11, £ [L4K,
SIS 2H HepG2 41 Ml NIS 2 1k 5 & i 3% = T % HE 41
(1=2.693, P<0.05) , 15 B £ NIS JE [K] #% Yt J5 52 56 4

HepG2 4l &L KX NIS H H .
L T4
- A—

&1 HepG2 4l NIS % H 321K Western—Blot #8145 3R
Fig.1 NIS protein expression in HepG2 cells was detected by

Western—Blot assay

2.2 HepG2 HpaZ A LL 45

B G b  FLAR BN A Y Na' T 28 y HHBces il o,
G BT T T (Total, T) 24 89 720 CPM( counts/min)
S 4 2H HepG2 4 A T £8 B9 Na'™ 1 S 1 11 %1 B
(Binding, B) -3 (16 528+5 200) CMP, £ 55 Hits
MR B/T% 44 4 (18.4+5.8) %, Xt HEZH HepG2 41 it fir
PRI Na LR 4B 340 (1 8201 610) CPM,
ZoH A B/TY%  (1.941.8) %, i LA HA B3
P25 5 (1=36.842, P<0.05) , B 28 NIS JE [HFE YL 5 | 525
2H HepG2 2 S AR (2 3 48 5
2.3 AT NE

HepG2 4125 DAPI 4 (05458 T 22 H A9
JAT AN AR AR , Y R, S A 6 T 5 H B
RAETAL M, A7 LUl iR R/ NANE
MBI /IMA , B AR 28 T BRI T/ IMA . S 4] HL
AP TRER L O AR T XA (K1 2) . s
i BT VR SR A M Tk B S L S B A e A AL I
(x400) i B EL 2 704, SEBGAH 2 A AZ TR TR Ak 9 41
B 10~141, SEEG A P T334 8 (19.245.3) % , XTI
AT R TR 2~5 4 T R R (5.843.1) %,
AR T 525640 (1=3.086, P<0.05) .

a:NIS L35 4H

&2 NIS FiEX HepG2 4R #-125 f5 4HRE A T AI S0 (x400)

Fig.2 Effects of NIS protein expression on apoptosis of HepG2 cell
after iodine—125 uptake (x400)
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HCC 25 5 Kb W =z —, o5 b e &
5 R 2 07 R AL R A58 1A, 78 ME I B — LB i X,
HCC /&g iE AL T~ fe i UL i PR

NIS J&—F P 2 AL IR (4, BT G At
7, EE T HUR MR A0 A LR, T RE 2R Bl
BN/ A A B S R B B R B R IR
TP RILE ACZR A, DA T P 200 B A AU 55 A I 2 1) 20~
2005, ESEEL T HUR R SR B A T HIR AR
REY A R, ST HUR AR D RE TCHE A4 fh 7 H AR
JEE ) S AGS W R MR YT o PRI, NIS J2 41 v
R I TR LAY O IERES . 1996 54T 248w
S M FPTL-5 41 i (Y cDNA SCPE 7 et B NS i 107
Bt 9 A 2 R TR 6 BUNIS ¢DNA JFFFI )5 |9, 48
ol SR - SN 5 3 HH NS 94 cNDA F- B,
M DR BRI cNDA SCEH ep H hNIS, hNIS 3
PRI 195 et fa BN Gt X iy 15 A 2R 144~
TR, FLFF R EAE SR 1 929 ML AT IR , dwifi
643 N IERFRFL ", Bl NIS 25 R ATIREMI I I,
K FHHEEhNIS mRNA , DL Ayt i TR 28 13 1 ) e A
cDNA, P12k cDNA MR 1T PCR 4 , 1445 249 NIS
SEPH vk B A B AU TG 2hF, PR RS 08 TR
DNA Y% g 20 it , 175 5 40 M NIS JE PR 3R, 506 T
FEIKNIS 19 HCC S5 PE g | Ay St i i P i 7 e 1
T HLRIRET RS B S Y
fHRNZRIR NIS (R LA R B , ande b HURARIE |
KA RUR IR LR R IR e A, AR
RN SR A PR BRETIAYT > AW & BLF hNIS
SE PR e e e ) e A B FFODR R R A e, LR i R
PR T 6045 , AT A XETA M e 10 B S 1 Ly 7 T R
T REDS AHIFFERE NIS 5 PR i s e 28 I R VI
JEE AN Bt HepG2 4l , 2 Western-Blot 5 25 H 5% YL i)
YT EAS NIS FEFIA , ARG Y AR I A NIS #iA.
DR AR S A EL A% T NS 25 Pl , M i B 1)
e, HOF- AL RE 13k 18.4% , WARHE YL 4R 19 9.6 %, 5
H AT G As RAzin ™, ik, F AT HOC 4i i
FEARNIS HEAFE T, T HAATEHRE ), S e
SER . USRI R AR T AR A A
SRR R A BRI 1 7 | A AR B ) A 4 P S A e 4
Lt R, s A% e (0 T 87 T T R AE TR — M, A5
SO A AR L T R T/ MR A Y
NIS 4% B A1 ELA R T A ) Y i i 2

25 LR A 558 ok 5 G NIS A, fff HCC 21
it EL A BT B, O P AL | 4 A YR T, 10 AR
YHIIE TR, SR — A AR N SE S B9 T S A
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