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[fBE] BH® %I B IKRE QIS S A E A -1 ( B-lymphocyte-induced maturation protein-1, Blimp-1) 15 19
Y SMMC-7721 3458 JAT: R R ARSI, Fik L5 X 4] shRNA-NC 20 \shRNA-Blimpl 41 ;
TUBTEE M P Blimp-1 3£ K A 3635, 5256 %G 2 8 PCR ( RT-PCR ) Fl17E 1 5 B3 35 ( Western blot ) 469 Blimp-1
mRNA FIEE H# 1K, CCK-8 2% WAL AN A 143 78, Tt 2 40 M (SRS 00 40 AR 9 1 T, Transwell 35 W2 400 At 1) 12 22 66 7 , T
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shRNA-Blimpl ZH4H i Blimp-1 mRNA FIZE [ ) ik 3 B ERER(P < 0.05) . YUK Blimp-1 ik & 2 1 il
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Silencing Blimp-1 inhibits hepatoma cells by promoting IFN-vy expression

Deng Hao, Peng Qiwang, Li Wei
(Department of General Surgery, Wuhan Red Cross Hospital, Wuhan 430021, China)

[ Abstract ] Objective  To investigate the relationship between B-lymphocyte-induced maturation protein-1
(Blimp-1) and the proliferation, apoptosis, and invasion of the hepatocellular carcinoma cell line SMMC-7721. Methods
The experiment included a control group, shRNA-NC group, and shRNA-Blimpl group. The expression of the Blimp-1
gene was silenced in hepatocellular carcinoma cells. Real-time quantitative PCR ( RT-PCR) and Western blotting were
used to detect Blimp-1 mRNA and protein expression. Proliferation and apoptosis were measured by the CCK-8 method and
flow cytometry. The Transwell method was used to observe the invasion ability of cells. The protein levels of IFN-y and
IL-2 were analyzed by ELISA. Results Compared with the levels in the control group, the expression of Blimp-1 mRNA
and protein in the shRNA-Blimpl group was significantly decreased (P < 0.05). Silencing Blimp-1 had significant effects
on inhibiting SMMC-7721 cell proliferation (P < 0.05), promoting cell apoptosis (P < 0.05) , significantly reducing the
invasive ability of cells (P < 0.05), and significantly increasing the level of IFN-y protein (P < 0.05), but had no
significant effect on IL-2 protein level. Conclusions Silencing Blimp-1 can promote the expression of IFN-y protein and
inhibit the proliferation, invasion, and apoptosis of hepatoma cells.
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JHP IR 2 ™ I A SIS 1) DL MR | i R
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FAR M AT TR YT 55 ERTT RO
YIRS SR e M 2 S BUR B LT R E
AT FEZRN, TR, @ R BEIRYT YT B
Y IO FH T A, T 3 5 A LA £ 3 AR e HE 1) R
SRR R T 20, (B XS LR B & i A B
A A T EL AT L= A et A2 i, B 1k 2 %
PR S 16 9 7 IR T i PR 7 ) AF 58 AR T
AT BT AN S R -1 ( B-lymphocyte-
induced maturation protein-1,Blimp-1) , XF{ A PR 4%
F3ak 25 11 1 ( positive regulatory domain zinc finger
protein 1, PRDM1) , 7£ B 4 g 431k i 72 Hh & #5 5% 4k
VR, FE 3k 1 18 T fie o 40 ™ 2 K e e I
5, TR AL (0 G e RS0 7 AR SR I 5T
W], Blimp-1 7EMEI AU Rk i 50, 2 5 Mg
B R A R D AR S 8 T e g
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1.1 SR

JFFfE: SMMC-7721 40 3 iy A 52 3 & AL 4K
7, Ee W1 B R b R4
L2 FERRXFSME

RPMI 1640 3% 57 5 a4 1 iE 18 A 32 8 Gibeo
N SERFSE G E B PCR (RT-PCR) X 7 & 16 H Fi
1 Roche 2% Fl; TRIzol i 7|4 H 3£ [E Invitrogen 2%
7] CCK-8 X 7 & . LI ZE 1 V-FITC (annexin V-
FITC) /BUAE N BE ( propidium iodide, PT) 2 fifd i T4
AR &0 B 26 B Sigma 2 7 ; Blimp-1 5L 58 FE L
AR CHIH -3 - WA I U ( glyceraldehyde-3-phosphate
dehydrogenase , GAPDH ) HL. 58 ST AR H € [# Cellular
Signaling Technology 7\ Fl; y- #t % (interferon-y,
IFN-v) 120 i -2 (interleukin-2 , TL-2 ) BiHX £ 3
W% B 9 %€ ¥ ( enzyme-linked immunosorbent assay,
ELISA) A5 0 1207 & W8 [ b 7 2% b 22 ) A R 2% W)
shRNA-NC ,shRNA-Blimp1 %5 K185 75 py 136 75 75
AW EE L BEARIUE 58 FEIZEER R A ] 2%
JerE i PCR U F 5% [ Bio-Rad A ] ; =X A3
HZEHE Cell Signaling Technology NI

1.3 XWHZE
1.3.1  ZHAE A BE % i e

JIFEE SMMC-7721 4iiffl & T 37°C 5% CO, 4iijfi

B4 A RPMI 1640 353255 (& 1% AEHT10%

A LT ) |, B0 S P L A0 it AR IR B, B R
T — R R SR R EOA AN I TS 2250, A
BEYLHT— K, G IR, DAL 4 x 107 DA EE
T 96 fLAR T, K 4t 43 o B ZH | shRNA-NC
24 . shRNA-Blimpl (5’ -GATCTGACCCGAATCAATG-
37 )4, X HREH A IE B R FR B 40, shRNA-NC 21 Al
shRNA-Blimp1 ZH 4fl i 53 51| % G #5 417 IC 3L ¥ 51 Fil
Blimp-1 #4155 # (10 pL 1 x 10" TU/L) , & T 40
MIREFRAE TR % 48 b,

1.3.2  SERF9¢ 6 & PCR K i 40 g b Blimp-1
mRNA ERiAH

TRIzol V5 FEHUAS A A 5 RNA |, >R FH B 5%
fifi 5 % cDNA, M4 Genebank 1 Blimp-1 mRNA [}
I=21l! ,@E}Eﬁ Primer 5. 0 A& 5149) . hERAETE
W, 51 W F %) K. Blimp-1 b AR 50
TGGACATGGAGGATGCGGATATG-3" , I i ¥ 5l N
5’ -AGGTCCTTTCCTTTGGAGGAGTTG-3 * ; GAPDH
3 F A A 57 -GGGCGCCTGGTCACCAGGGCTG-
3, R K 57 -GGGGCCATCCACAGTCTTCTG-
37, RSN 95°C 5 min;95°C 30 s,59°C 30 s,
72°C 1 min,35 PMEH;72°C 5 min, LEHEE 3 K,
R E S DR AL, R 27k 158 e R A X 7
SR
1.3.3 & H B EN I s ( Western blot ) £ 30 41 fitg
Blimp-1 & FI Y& IA &

AR L AN L, BCA 755 & 76 B¢, 100°C 2 ik
AR WL 50 g B AR AR A T 3R TR A O G R e HR
W W A RS 2 PVDF B B E A 1 h,
S —BUR B IS, A Z 300 H 2 h, ECL
B O 5 5 GAPDH K BE (R 0 Fe A8 B H
B R A A R
1.3.4  CCK-8 Ao 241 jifd iy 34

DAL 4 x 10* AR T 96 FLARH A
RigR L2 100 wL, A 37°C 5% CO, 4155 3746
i3t 46 h, BFLINA 5 wL CCK-8 ¥, R A IR A,
37CHER 2 h, BRSO I+ 450 nm T 4H i A4 1
JEE(OD 1) .

1.3.5 G4t ARG 00 44t P 1% ] 7
IWELAH 1 x 10° M40, % annexin V-
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FITC/PT AUYL i 4 e 8 T ) 3k 7] 6, AR 4l JHE 156 B
FAFE R T FEAE, & T A A 5 4 e
T, LR ER 3 K, HHRE S MEL,
1.3.6 Transwell 460 40 10 142 28 e

B E Rl fE B9 Matrigel B2 N A Transwell | %
37CHEFRA T, WA A, R 1
10°/mL, FEMA 600 L 5¢ 445785, 37°C £ 57 24
h; PBS WE Uk b, 2 R A 40 MG, RS [ 2 20
min, Je {8, 100 7% 2 3 B5 5, B S AN 9L 4 57 15
B, LI ELE 3K,
1.3.7 ELISA K I 4t i 3% F%  L3% f IFN-y | IL-2
[ Zeik it

WCAE A 157 72 h B9 ARME LTS W, R TFN-y |
IL-2 ELISA il & A i IFN-y [ IL-2 7K,
1.4 FitEHZE

SPSS 22. 0 R AF AT G Ab #, 45 DA 245
+AREZERIR (x5 ), ZABIRRIA LR 3
P2 7 22004, IR PG G EL 4508 SNK-q K556, P <
0.05 N2 54 1k,

2 FR

2.1 &AMAF Blimp-1 BIRIZE

SMMC-7721 #ii Jitd J& %t shRNA-NC, shRNA-
Blimpl J&5 ,RT-PCR I Western blot Il 4% £H 41 ifg
Blimp-1 fy a8 4501 1 /1 PR, 5x R4
FHEE , shRNA-NC 4140 Blimp-1 mRNA 3Rk i
JC B W 7% 4k, shRNA-Blimpl Z4H 4fi 2 * Blimp-1
mRNA )3 35 B 0 IR 41 8 E AR (P < 0.05);
Western blot 25 5 [FlFE B 7R | 5 %5 BEZL A L, shRNA-
NC 440 Blimp-1 & 17K F- IS 548k, shRNA-
Blimpl 4141 - Blimp-1 2 (4 /K F W E K (P <
0.05),

A ShRNA-NC#] ~ shRNA-Blimp-141
Control group shRNA-NC group shRNA-Blimp-1 group

BIEmp-1 S S ——

Bl 1 Western blot #5145 2140 Blimp-1 & 4 1934
Figure 1 Protein expression of Blimp-1 in each group of cells
detected by Western blot

2.2 Ek Blimp-1 X408 At 5E A 2200

K CCK-8 1 MLEZ 45 41 40 B i B4 IR L, 45
% 2 s, SXFRRAIAH EE , shRNA-NC 21 200 Jifa iy 344
YEBE F1JCH 484k, shRNA-Blimp1 £H 20 Jifd f) 184 5 g
TBETNRE, ZRAREE(P<0.05),

xR1 HHAMMD Blimp-1 BRER (2 25, n=3)
Table 1 The expression of Blimp-1 in each group of cells

) Blimp-1 mRNA 7K3F  Blimp-1 & [17KF
Groups Blimp-1 mRNA level Blimp-1 protein level
apilcEs
) *HRA 1.000 £0. 026 0.423 +0. 041
Control group
shRNA-NC 4
1.005 £0. 021 0. 436 £0. 038
shRNA-NC group * *
sRNA-Blimpl 21— 00 015+ 0.189 £0.012*
+ +
shRNA-Blimpl group ’ - ’ o
F
& 902. 859 53.197
F-value

X AL, " P < 0.05,
Note. Compared with the control group, * P < 0.05.

&2 YUK Blimp-1 X ATHEANMIE SN (& £ 5, n=3)
Table 2 Effect of silencing Blimp-1 on the

proliferation of hepatoma cells

2151 ODs fi
Groups 0D 5 value
R4

‘ Xif B4 0. 896 +0. 085

Control group

shRNA-NC 4

shRNA-NC £ 0. 868 0. 082

shRNA-NC group

shRNA-Blimp1 41
shRNA-Blimpl group

F1iH
F-value

W SXTRAME, * P < 0.05,
Note. Compared with the control group, * P < 0. 05.
2.3 EK Blimp-1 X 4RAE T2

KR A SO 58 45 2 A0 I A R TR DL, 25
e 3 & 2 Frs, 5XF A AH L, shRNA-NC 24
Ji B PR T 3R JC I B A8 4k, shRNA-Blimp1 2H 28 0 14 I
TR EWIN, 2554 BEM(P< 0.05),
2.4 3K Blimp-1 X3 4HR{E &AL 1 RIS T

K Transwell 1543 B 45 2H 40 i 19 1= 28 fig 1 A8
b, g5 3k 4 iR, 5 X R AH L, shRNA-NC 41
Y A 1R ZEFOTE I A8 1k, shRNA-Blimp1 2H 41 g (1)
REF D EEIL, Z R A REME(P<0.05),

XA

Control group

0.421 £0.039 "

41.327

shRNA-NC#H shRNA-Blimp-141

shRNA-NC grou shRNA-Blimp-1 gro
1045 group 100 p-1 group

10

103‘% " 1033 i 103‘% 5

10° 10°4——+ 102

& 10 101—’;# . 101 * #
100 gy 10 eyt 109 ey e
10° 10" 10 10°10* 10° 10' 10 10°10* 10° 10' 10% 10°10*

I 1 V-FITC
Annexin V-FITC

B2 HUER Blimp-1 5T 40 5 T 0 52
Figure 2 Effect of silencing Blimp-1 on the

apoptosis of hepatoma cells
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3 UL Blimp-1 XHHEABIH T2 (x + 5, n=3,%)
Table 3 Effect of silencing Blimp-1 on the

apoptosis of hepatoma cells

2151 TR
Groups Apoptosis rate
apited
. XL 4.215 +0.563
Control group
shRNA-NC
4.874 +£0. 521
shRNA-NC group *
shRNA-Blimp1 41 13,452 £ 1. 415 *
+
shRNA-Blimpl group ’ o
Fd
2.2
F-value 92.258

T SXHRAAIL, " P < 0.05,
Note. Compared with the control group, * P < 0. 05.

4  UUE Blimp-1 XU ZBRE I (x =5, n=3)
Table 4 Effect of silencing Blimp-1 on cell invasion

kil (EEiilikiqE|
Groups Number of invasive cells
X R4
TR 125.784 +11.436
Control group
shRNA-NC 4

ShRNA-NC group 136. 528 £12.658

shRNA-Blimpl H
shRNA-Blimpl group
FE

F-value

68.597 £6.257 "

36.353

TSI, " P< 0.05,
Note. Compared with the control group, * P < 0. 05.
2.5 LA Blimp-1 X% 48 Bl 3% 5% ik £ 7% o IFN-v,
IL2RA SRR
KH ELISA 3% 50 45 4140 M L35 0P TFN-y |
L2 K28 Ak SR AN 5 B, TL-2 R4S 411R Y
Al 25 S AN W I 55 % R ZH A [, shRNA-NC 41
IFN-y & 7K JCIH 2 284k , shRNA-Blimp1 £H IFN-y
HEKFRE L, 22530 BEE(P < 0.05),
&S5 ULEK Blimp-1 XA SR LI IFN-y |
IL-2 F#REWFE( x +5, n=3,pg/mL)
Table 5 Effect of silencing Blimp-1 on the expression of
IFN-vy and IL-2 in cell culture supernatant

a5
:E%J IFN-y 1L-2
Groups
IR 4
REREAL 23.451 +£2.623 16.587 +1.234
Control group
shRNA-NC 41

24.685 +3.152 17. 425 +1. 326

shRNA-NC group
shRNA-Blimpl 4

* 18.742 +2. 12
ShRNA-Blimp] group 39.587 +4. 163 8 + 3
A
i 21.260 1. 364
F-value

S XA, * P < 0.05,
Note. Compared with the control group, * P < 0. 05.

it

Blimp-1 ScAI8% & BLAER B 4H bk B4 988 vh 3256
B, mT g o & R A E R Blimp-1 3%
AT NE R Ek B 7 AN+ 25 B
20 1) S A LA A R A e R AT B2 R 3 R O 3
REIE . AFFE T, Blimp-1 & 2B 5878 e 5 i
SR SERIATR IR B4 bk LR 04 7 A PR G A R
Blimp-1 3% M o] fE LA PR SE R /R - AR
SRAGBFFE R, Blimp-1 76 MR g A9 A= 4 o4k DA
FARZE TR i p LR B 7
SR FH G2 A AU 1 7 R Blimp-1 76 il s 41
AUl ki 45 R B, Blimp-1 7 80K 20 A il 483
Hh BH R R R A B RE , WT A R I R A2 W 4 T A
Y FIE G IR YT R A FEME IR 42T, Blimp-1
PR 3 B, I 55 R I R 43 103 bk 2 45 A
R UIA O, $E7R Blimp-1 3 X ] V8 A 0 i 00012
W A R T I Ay S A

FIRGT Blimp-1 TE FF988 20 M b B9 4 , VNG & 1]
1 UTER Blimp-1 78 798 SMMC-7721 40 Jifg 1) 36 35
&, RT-PCR F1 Western blot #: I %5 I & /~, 7F
shRNA-Blimp1 #H 4/ 1 Blimp-1 mRNA F17& 8%}
R 2 FRAIG ; CCK-8 T 2 41 A4S0 000 41 e 11 3
FAFNT , 255 B, 5 X B AL AH HE , shRNA-Blimpl
ZH A1 B A 33 5 4 3 ARG, U TR R B A I 5 Transwell
INEE R EE R B R UTER Blimp-1 3 [R5 25 000 1 T 98
SMMC-7721 40 Jfd (#9222 € 1, 2 91 F 3% Blimp-1 AJ
PP S 00 ) PP 200 L P 4 2, O EC O T 410 3 4
AARZE , DT 400 i) P98 2 — 20 9 e 7R R vh &
MR, 5 BRI IT 4 A — 30,

WF5E & B, Blimp-1 AU 28 4 9 28 K 71k
DA K 240 M R RS EL AT R E A T ELX e e R 1
KFEAREEEM " R gE e
gL FE, Blimp-1 7T 5 41 g [H ¥ TL-2 A0 B A/EH
MM R B MEY . IR 0 kA R,
L2 (FRR R A EEE X, IFN-y JEHUAE
B SRR IR, LR IR A I AT ARG 5 4
SRS L O i a1 U N O 71 e 7 /5 2
Blimp-1 £ JF-9 41 i b 19 V6, A DF 9258 5 ELISA
Ko 4% 20 40 Jf v TL-2 TFN-y (19 3235, 45 50 & PR,
UUBR Blimp-1 F& UG 40 3 102 AR iA
JCHA & 52 i, {H n] B S R IFN-y 19 K7, $E R
Blimp-1 7] 838 1 i 1 TFN-y 443006 DA 177 390 361 -9
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AL A IG5 A T

zg R, UUER Blimp-1 £ 37F IFN-y A9 R35,
IV R 200 P P 1 B AR R GO T R AT 4 L
1RZERE T, DT BELA: S 988 1) i — 25 Ak, R 98 1)
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