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(l.BEEEFRE —WRBER WEIIF, 8% B 570102; 2. ANAFARER WK
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HE . BE RS WNRIGHG AR B Mg, A=A EHAYHw, Hik Fieax
% IGHG1 % W 49 1% J% 7 # Ak (LV-IGHGI1-RNAi) & % EJ 20 e, M &AL K IGHG & B 49 EJ 4 1o
(ShIGHG1-EJ #0f. ) AF 4 3 s B AR B A S (NC) 12RaRAR L B @i, HEBEEELENC A
5169 NC—EJ 20 JAE A PP B4 5 RAE 5 B] ta lotE A = O3 B, At b2 R AR N
(gRT-PCR ) # 28f IGHG1 mRNA #9484 & ik %, Western blot #0248 ff [gG. Caspase—3 #= Caspase—3 3
A BEERG WAL, CCK-8 kA mite 3, AXmeR (FCM ) #ml a8 =, 0 eIk 5 ikl 4n
eyt A, R shIGHGI-E] aiesk £ 4 (76.667 +0.042) %,NC—EJ] fnfnt %% (75333 +0.055) %,
qRT-PCR, Western blot #M24R 27, 5% xRk, shiGHG1-EJ 428, IGHG1 mRNA #e IgG v &
B A ZXFHK (P <0.05), shiIGHGI-E] 4078 IGHG1 A WA E , CCK-8 (4R E7, H=axrmutark,
shIGHG1—EJ @ f3g 7 A% (P <0.05 ) ; FCM #= Western blot # | 45 R .77, 5= G afBB2048k, shiIGHG1-EJ
A = E ¥ (P <0.05), HAE 17 kD 4 B3 Caspase—3 I 4 L 5 tafe Xk £ 2 R 27, shiIGHG1-EJ
L E A5 B N AUA EJ A6 36% (P <0.05); Rl NC—E] e e3gsi, BT AEHFEE E) Mg, £
FRGEFFEL (P>0.05), i E] @ZE%FHKK ICHC ARG, Mgt i 5K FHK, @

JOIR = 3
KRR« BRI s ABIK 3 IGHGL 5 Hk ; mieH =
HESES - R737.14 XHRARIAED © A

Effect of IGCHG1 gene on cell migration, proliferation and apoptosis
of bladder cancer cells*
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Abstract: Objective To investigate the effect of IGHG1 gene silencing on migration, proliferation and
apoptosis of human bladder cancer EJ cells. Methods Bladder cancer cell line EJ cells were transfected with LV-
IGHG1-RNAI and taken as experimental group (shIGHGI-EJ cells). Negative scrambled lentiviral vector was used

to transfect EJ cells, which were treated as negative control group (NC-EJ cells). EJ cells without transfection were
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used to be blank control group (EJ cells). The expressions of IgG v, caspase-3 and cleaved caspase-3 were detected
by Western blot and IGHG1 mRNA expression by qRT-PCR. CCK-8 was used to detect the proliferation of the three
groups of cells. Flow cytometry (FCM) was used to detect the cell apoptosis. Wound healing assay was used to
investigate the change in migration of shIGHGI-EJ cells. Results The transfection rate of the shIGHG1-EJ cells was
(76.667 + 0.042)%, and the transfection rate of the NC-EJ cells was (75.333 £ 0.055)%. The expressions of IGHGI
mRNA and IgG vy of the shIGHG1-EJ group were obviously lower than those of the control groups (P < 0.05), which
showed that IGHG gene silencing was successful. CCK-8 revealed that IGHG 1 gene silencing significantly decreased
the proliferation of EJ cells (P < 0.05). FCM and Western blot demonstrated that IGHG1 gene silencing promoted the
apoptosis of EJ cells (P < 0.05), and the cleaved caspase-3 fragment appeared at 17 kda. Wound healing assay showed
that cell migration was inhibited by IGHGI gene silencing (P < 0.05). However, NC-EJ cells had no meaningful
difference from EJ cells (P > 0.05). Conclusions IGHGI gene silencing can observably inhibit the migration and

proliferation of human bladder cancer EJ cells. It can also promote cell apoptosis.

Keywords: bladder neoplasm; gene silencing; IGHG I; proliferation; apoptosis

JE% IO 9 2 e o DL ) WA PR R e MR L SR Ak
R HE BRI R R Z —. AR, e
SR AU e R A R G (immunoglobulin G,
1eG), JFS5AMIAKMPE T A L™, CHEN " &
W, FEZFIEMMLT, IGHGT BEIH 33k 5 I >k I3
(9 1gG 52 IEAH G Ay I i 78 SR U5 TG X % I A 240
MIIREZ= M52, AR R HI 8 i 22 2K RNA T3k
( RNA interference, RNAi) J7iETTERBENEE: BT 40
IGHG1 JEN, FEARARDRIR 1oG /YA, #R5E EJ 40
HEE . T RS

1 #R5EEE

A 5K 5
EJ 4 CRIGEE T E P R A E ). iR
B UM 7E . RPMI 1640, 75 %% % 5% 55 5 I A Trizol®
Reagent AfEESEE Invitrogen A, RIPA 24 (5R ),
PMSF Il H LI BB AR A BRA R, R
BElE (AT ), PhosSTOP ( 56[# F.Hoffmann—
La Roche 24 ] ), /RPN 1gG HEE M vw BEPLR (e
Abcam 3 #) ), P Caspase-3 FATEFEPLIA (3£
Cell Signaling Technology 2y #] ), /INR$T A GAPDH
BogkEbiA (LRt AW ), 9t =Hht (€
E Li-COR 2 #l ), Revert Aid™ First Strand ¢cDNA
Synthesis {7 & ( 32 Thermo Fisher Scientific 22 ] ),
SYBR® Premix Ex TaqTM i & ( H A< TaKaRa A ] ),
CCK-8id#& ( HA Dojindo NEl ), BD Pharmingenylv“
PE Annexin V Apoptosis Detection i 7] & ( 3€ [& BD
Biosciences ATl ), LV-IGHGI1-RNAi #1345 B8 7471
( negative scrambled, NC) 185 B Polybrene SRR
W IUERAL A AR FRA AR . HARI T

1.1

GaR TEL VRTINS
1.2 EE#E

Applied Biosystems by Life Technologies 7500 7l
S G E B R A TR R v ( quantitative real—time
polymerase chain reaction, qRT-PCR) #H %t ( 3£ [#
Thermo Fisher Scientific 2 H] ), Licor Odyssey Xl i
LIHMR RS (2 E Li-COR 247 ), BD FACSCalibur
7 =40 M A% (3£ [E BD Biosciences 2y ) ), Perkin
Elmer Victor 31420 Multilabel Counter fif§ #1 1% ( 32 H
PerkinElmer /A ] ),

1.3 ZHRaLESE

KRG Y E) 40 M. C R % Y LV-IGHG1-
RNAi 1 shIGHG1-EJ 4iiift, LA G4 NC SEH Y
NC-EJ 21 % 10% Jif 4 M35 A1 19% 75 85 2% 558 %
FEUWHY RPMI 1640 3557 5E, & T 37°C. 5% A4k
fik CO, B, SCW AT 2 70% ~ 80%
HMf R AbFRGTEIAR AN, FHIBRRGE fb 5 A 4
M TAI G SE G . A EERR VLR IGHGT 31 EJ 40
fftl (shIGHG1-EJ 4l ) 1FE R 52520 5 HF NC 1895
ARG BT A0, A AR E gL NC JF 911 NC-EJ
A REAE R BIPEXS RRAE 5 AH% YL b5 kg ) 4 M1 S s
FIXF IR

1.4 FHik
1.41 RBmaEtg#E  GenBank A IGHGI ( Gene

ID : 3500 ) mRNA 51, i1 19 bp A IGHG1-RNAi
EMSI#H 5 ~AGTGCAAGGTCTCCAACAA-3’, JIf]
5191 :5" ~TTGTTGGAGACCTTGCACT-3" ; NC iF[i]5]
Y .5 -UUCUCCGAACGUGUCACGUTT-3", Sz 5]
¥ .5 —-ACGUGACACGUUCGGAGAATT-3", LV-
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IGHG1-RNAi I NC 185#5 i F i 75 gL A A4 oR
HBR A&, e aE AR ( GV248 ) o hRic e,
BRI EE 3 % 10° TU/ml,

142 M #E AR E # § 4 shIGHGI-E] #2= NC—EJ
aafe, B EYAAMILL 5 x 1004 / FLEER T 6 fLR, >
R SEG A RN REAL, A BE f5 R 20 w1/ fL LV-
IGHG1-RNAi 8¢ NC 12 #¥ . 0.5 1/ £l Polybrene
A3 00 S 56 28 R BH o B A U BT A, R e
18 h 5 B4 1640 SE 8580k, ARSI 72 h, Wi
L ( green fluorescent protein, GFP) AJ3&
IR

143 gqRT-PCR K qRT-PCR f: 41/ IGHG1
B2 ik, %3t GAPDH Hil IgG 5%, GAPDH IiF [ 5|
¥ .5 -TCAAGAAGGTGGTGAAGCAGC-3", Fli5]
Y .5 -TCAAAGGTGGAGGAGTGGGT-3" ; IgG 1E[A]
191:5" -TCCAAGAGGAAACCGTAAC-3", [z [0 51
5" ~GACACTGGCAGAGGTGATT-3", JH Trizol $2 Ht
shIGHG1-EJ, NC-EJ Fil EJ 4 i 5 RNA, 4% Revert
Aid™ First Strand ¢cDNA Synthesis 7] & Ui B EREAL
BRI 5 5% cDNA, #% SYBR® Premix Ex TaqTM i 7 £
VLTS, ARG | P00 RN 5, H qRT-PCR R4¢
Kl CefE. A 272" %5 20 BT shIGHG1-EJ . NC-EJ
FTE] 400 IGHGT mRNA (R A XS ik &, ANl [A] &
523K,

1.4.4  Western blot #& M| K F Western blot £ il
IeG . Caspase-3 Fll Caspase-3 BY U i Bt 8 H 19 £ ik
1H L I W EE shIGHG1-E] . NC-EJ 1 EJ 41 i1, A
RIPA . PhosSTOP il PMSF, 4 100 : 4 : 1 H/flfc ]
HEAE TR, oK B3RS, R H ke,
R 100 o g 25 PR it 28 3R D9 s T e 458 e P VK 4 85 0
JEE. P 2 h, I AAHR R R A —PT 4°Cad ik, Bk
FEJS AT = 15 000 H B4 E5 0 % 1 28 6 — 41 % il
8 2 h, HXGHEIELZIMNEG R Gkl 22255, H
Image J FAAGI TG v F1 GAPDH BYAHN; FikH, 52
W 3K,

145 CCK-83%  RH] CCK-8 ¥k K& I 20 g 14 58
) fig. 14 1k If Uk 4E shIGHG1-EJ. NC-EJ F1 EJ 2H

i, LAS5x 10"/ fLEEFF 96 FLAR R R 7%, 45T
0.6, 12, 24 f1 48 h il A 10nl/ L CCK-8 ik 7,
BT 37 CARIRAN SN 3 h e, FHEEARACRS I 4% FL7E
450 ~ 490 nm AbYEEEFE (optical density, OD ) {H, LA
F¥ OD {H R /R A s Ao, LA 3 Ik

1.46 R X @8 K (flow cytometry, FCM) 2R
FH FCM A 0 48 i 0 T T £k JF W 4 shIGHG1-EJ
NC-EJ F1 EJ 40, LA 1x 10’ 4>/ FLEEF T 6 FLA
Rt WhRESS TR SR RS KT I 48 h, BN LG
W AEIH, F% BD Pharmingen'" PE Annexin V Apoptosis
Detection il G IEHI45#4F, A 100 w11 x Bingding
Buffer BRI, JFIA Annexin-V-PE il 7-AAD 4%
5wpl, ZEJREDE 15 min J5HFHA 400 w1 1 x Bingding
Buffer, JHfdf FH A BASCRIN I o3 B 4L g T2, S48
HE 3K,
1.47  wmfa ey LA skl £ ¥ shIGHGI-EJ,
NC-E] #1 EJ 44T 6 FLakc T, Rrdiff 1 >80%
B 7E SRR, A PBS VBRI R 40 S , #E RPMI
1640 TCIMH G FEH G FE, HE B W mgg 0. 8
124 h A AER R OOIFHAE, H Image J 34X E
AL FEAT 04, SEgR A 3 Ik
15 SHit=rHiE

BARS TR SPSS 19.0 G4, %k
B8 + b2 (xxs) Fon, HERBE R 200k
HE MBI 225007, WP LA LSD—t K ik,
P<0.05 HEFAGIHFE L,

2 R
21 IF A F # $ # shiIGHG1-EJ #1 NC-EJ
)12}

EJ 401/ G4 LV-IGHG1-RNAi 8¢ NC 18457 72 h
5, POLRMEE T WL, AeEIOLEN GFP Kk
%) 210 Jt By ) B % U 1) shIGHG1-EJ ZH S ( 523640 )
FINC-EJ 40 e ( FHPEXTREAL ), SCRG 2 0 4% e R
(76.667 +0.042) %, BHTEXTREZE A (75.333 £0.055) %
( W K 1A ). shIGHGI-EJ, NC-EJ #l EJ 40 ffd
IGHGI mRNA Rik it b, SBEE T Z00r, %
SHGFE L (F =630.167, P =0.000), shIGHG1-
EJ 41 s 5 EJ 40 8 19 (2.473 £0.901 ) %, NC-EJ 41
Mo h EJ 40 MY X (85.631+7.875) %, shIGHGI-
EJ 4 }d IGHGI mRNA 3£ ik & B AL ( WL &l 1B ),
shIGHG1-EJ. NC-EJ #l EJ 4019 1gG v HE AR iL &
4y B R (2.842+0.013) %. (18.023+0.023) % FlI
(18.209 £0.121) %, LHRINFE 22500, ERAGT
3 (F=30603.431, P=0.000), shiIGHG1-EJ Zififl
1 EJ AN P <0.05 ); NC-EJ 4l 5 EJ 4t tbix,
ERTGITFE X (P>0.05) (WA 1C),
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2.2 {MfmitsE

It % shIGHGI-EJ. NC-EJ Fl EJ 41 g 7£ 0.
6. 12, 24 fi1 48 h i OD {H, >k H &= & W & & i
W7 223 8, 458« DA [R B[] 25 0 OD i A1 22
W (F =11766.959, P =0.000); @ 341 ) OD {6 A
25 (F =59.646, P =0.000), SZH:4H (% OD {HEAR,
P21 shIGHG1-EJ 48 JI 3§ 51 2 10 il , DUBR IGHGT K&
PRI o) 2 B 5 5 D45 419 OD {48 fh ks A7 2251

7

317

ISP B2

A

(F=10.118, P =0.000 ), .7 1 fl& 2.

2.3 HRAT

3 MG TR (upper right, UR) 4%, 22570
it X (P >0.05) ; 3 HRWIFET R (lower right,
LR) M @Jdr% (LR+UR) i, ZR A% E X
(P <0.05), SEHGAH AN T3R0S A g R
AR T, SRR IGHG T JE R 1 248 i 4
oo BAMEXTIRAL 525 X IR TR R, 274

157
< 1.0
=L
o I
E -
Z 0.5
0.0 , , ,
1 2 3
B
1 2 3
A . oy
il
c

A: EJ 4 LV-IGHG1-RNAi ¢ NC 1295 7 J5 GFP 96131k ( x100) 5 B: shIGHG1-EJ. NC-EJ Fl EJ 4 }2 () IGHG1 mRNA
AN FIR G HL; C: shIGHGI-EJ. NC-EJ Al EJ 40l IeG v MRS, 1. SRR, 20 IR IRAL; 3. St
1 FEERELH shiIGHG1-EJ #1 NC-EJ 4

#1 SAAFFEHRER S ODEkE (x+s)
4151 0Oh 6h 12h 24 h 48 h
SR 0.103 + 0.003 0.146 + 0.005 0.141 +0.004 0.333 + 0.006 1.498 +0.047
[Elev oyt 0.103 + 0.003 0.148 + 0.004 0.155 + 0.006 0.340 £0.017 1.449 +0.020
25 P A 0.102 + 0.002 0.122 +0.016 0.134 +0.007 0.276 + 0.006 1.285 +0.041
—SCHeA TR (P >0.05), 475 el NC I im a5 X 41
- / HOUH T W RN (W% 2 R 3 ). Western blot i
1.20 4

OD {8 (450 nm )
© © ©o o =
(3] N (o)) o (=)
(=] (=] (=} (=] (=]

0.00

Oh  6h 12h 24h  48h
Hif ]
2 J3HAAREBTES OD EEZKER

MZE R, SR B 1Y Caspase-3 B9 U] F B,

*2 SHEMMEBATELE (%, Xts)
2051 LR UR BT
75 AN IR 2.845+0.202  2.150+0.328  4.995+0.530
BT B2 2.582+0419  2.673+0.540  5.245 +0.960
SEAL 22310+0.700 2710 £0.050  25.020 = 0.750
FAH 4145.385 4.488 594.189
PAH 0.000 0.064 0.000
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PERUIBR IGHG JEHE A T3 2 (LA 4), 0.000 )., PE—EPIP HLALZE 1SD—+ K3, SZERZHIT RS2
2.4 HHRETFEEES B A ZS FIXTIRZH A 36% (P <0.05), $RUTER IGHGI

SN IEZE . BAPERT AL . SCIGAHMY 24 h il Aedn SEFIMEIAIIERS 5 BT IR S 7S I REAE 24 h 40
JOECA 5k (694+14), (683+13) Fl (246+65) 4>,  MUEEREILEL, ZRTGHEE L (P>0.05), Rz
GJ7 B0, ERA G FE X (F=120316, P= 7 NC 12 aEx4niEya T Jci B, W s,

10’ 10° 10*
10 10° 4
a
=10
L
10
10° A it rrrmmr—rrrs 10" 4 . : : b : |
10° 100 10 100 10 100 100 10 100 10 100 100 10 100 10
Annexin-V-PE Annexin—-V-PE Annexin—-V-PE
25 R BRI A 2H SCH

B3 MmEETIER

1 2 3
Caspase-3 - Lo AT 32KkD

Caspase—3 B A B e . g 17 kD
capDH S ;
Lo 25X IR 2. MIEXT RG], 3. SeEedl

[# 4 Caspase-3 #1 Caspase-3 Il R E HHIRIE

0 h 8 h

23 1 X B4

[T HE2H

?NE- -

E5 AT
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3 iTig
GRS R ) 5 e s e
iU S VA DG 7 R R NN VR IE S e
WYARYT — BRI TIISE . AR R, R ERE N G
(immunoglobulin G, 1gG ) REZFRIA T ZFh I Bk I A% i
JEAM (. Wi . FUBE MBS ) MO iE
B R AN A ) WAN AT ST R B,
AAAE N SRR A A T ARG B 1eG ARk, i H
JHERR IR 1eG B SHEIRIGI & A 5 5 JIANG % " 7¢
il S A AR E B, BRI IT R, MRk
YR TG X3 40 M ) 34 5 Fn Ak K LA — e R EAE
TEIEH A, TG ARG Z 0] g Bk &4 |
RIBMHEZ —.

CHEN 45 " W58 & B, 72 R4 2 rh ¥ hets
ME] IGHG 18 32 X 3 PRI R R YR Y TG 2 360k,
Igy 1 B4 2 X BEM MR ML) ICHGT S gt I3
Ko TTLAAH IGHGT 4ifid 1sG vy 1 BE1H 2 X 15 Mg ok
U5 1gG AR A A X R PAN 48 " BT 4GH,
A IGHGT JERS , i8Rt des 4 I 384 5 2 41 o
[ s 8 A A R T . BRIk, AR A
IGHG1 4l 1gG vy 1 #EfHE X, 25 oG HAMEIS,
TG 2 eI F B 5, A0kl A L 1

AR, FHXT E] AT ICHG T HEH R 5
PEUTER)G , ME TR VB IGHGT 3£ Y shIGHG1 -
EJ 0 AE e g 2, LA MR e 55 e NC 3 P 51 1Y
NC-EJ 40t Ry BT R L . 7 ok, B AR5 e iy Jos
Bt EJ 40 AE R as 6 BR 4l qRT-PCR #l1 Western
blot K45 L0, shIGHG1-EJ 4HH 1sG mRNA F
3235 K FARF 55 YL NC 9 NC—EJ 20 Jifd 5155 A= 70
EJ 4iffitk. CCK-8 BEZSRERY], 55 2 Mt
shIGHG1-EJ 2 i 48 h 21 iu 34 58 AE 71 FEAIC 5 Anifta k)
JRACE R, 24 h AT R BE SRR L. R FCM
R, IGHGT ER UG B AT, 2
i Caspase-3 MH BT Y] 5 Be ik 7 ARy A T
AT DATA A 3 S 5% e ) 40 ) B~ 9 2l 28 v] 58 55 i
JERIRIY oG FIRFEALA 55,

IgG 7] LATE Z2 R 240 I v A D0 38 76 8 DR 22 46 b
i, MRSV 1eC k& T IEH IR L
Fe A 2 AR IGHGT KPR AT 4 S TR
J . KBS S £ 4D RE A AR, & B R SRR
IeG Fik 5 EJ UMD Re~BAa ] rA G, 5S40
T RAARDE, Bk, ZEFHEN 1gG 7] LLUCA 15 e

FLIEIR YT B — A R AT e B iR SR R Y TG 5
IGHG1 FEPIRE )36 7 Al LAGE SR A A e T
TEAEBORZE T, 16 T8 5 i W e A% IR A

fiff (activated—induced cytidine deaminase, AID ) 2

— P B 41 2R I8 195 T A Y i FE R AR (somatic
hypermutation, SHM ) Fl 4 %8 Bk & 11 3 A 1) 28 01 &%
o H Al B H. T EE 49 fE L B -1 (recombination
activating gene, RAG—1) FIEAIIH LI -2 (RAG-2)
MR REBR T (AT T VH LR S HER S 1 5 09 5
B, AE AID YRR USSR s R hiiRRiA N £
FEPE™, RAG-1 Fll RAG=2 &4 i oG F 5k R, A
I AID B F6R I RAG=1 Fll RAG-2 FE3ATRER,
AEE FEUMR AN 1C R ZHHEZ —,

CASCALHO™ 58 &8, AID 22— 53 HIES
KOG, ¥ M DNA/RNA Zidd 0om, HREW
WEWER AL IR IEIE , Sl B O SE R 175, AT ™
Ak NS Tl R B FH AR, AR FIRRAS T 4
WIS AL R B AR, A& LR A g
KA RIT 5 A8 (A 3, DI sl e BT I PR Al i e A4
U SHM, J= A4 F AT RREAS o (R dm 40
I SE R 28 A 8, RIS A e e Al R vt 3145
KRAARAMRAE, ILRHE ATD At EEFRIA T, AT
R 2350 e DR Sk 1M = AR S (R 278 5 I 4 g o
IgG Myt Fak & H s m 2z — ",

LE EPR, AID VE RS 19G FAAH LM EIfE A
fitg, R AT RESE S R 4R 1eG 2R HG InFI {2 it b g
B RIBMHEZREZ —. B2k, — il LA
o PR St L= Rz 3 A0 M TGHG 1 3 DRI ] 60 240 38 7~ A A
AT HE—2EBTE , NSRRI IGHGT BERITER
AT 25 R G i, HE— B HHZ A S AU
BITH AT . 53 —Jr T, M AID JFARHRST IR 4
i 1gG Feah T BHLE], LA AT i e 5 mT
REfE IR A AR A, i b B T BLRL,
PRI b R e ) 3 ) 3 7 S HE T 2445
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