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[ Abstract] Background and purpose: Transforming growth factor B regulator 4 (TBRG4) is a regulator of transforming

growth factor B. In recent years, studies have found that TBRG4 expression is closely related to tumors, but there are few studies
on the relationship between TBRG4 and lung adenocarcinoma. Therefore, this paper aimed to study the role of TBRG4 in lung
adenocarcinoma and related mechanism. Methods: Clinical samples of patients with non-small cell lung cancer (NSCLC), including
tumors and adjacent tissues, were collected. Immunohistochemistry was used to detect the expression of TBRG4. The TBRG4 gene-
specific interference vector was constructed with lentivirus as vector, and the specific interference vector and empty vector were
transfected into NCI-H1299 cells. Cell counting kit-8 (CCK-8) was used to detect the cell growth in each group. The cell clone
formation experiment was used to compare the cell clone formation ability in each group. Apoptosis was detected by Annexin V -FITC/
PI double staining combined with flow cytometry. PI/RNase single staining was used to detect cell cycle. Western blot was used to
detect phosphatase and tensin homolog deleted on chromosome ten (PTEN) signaling pathway-related protein expression. Results:
TBRG4 protein was up-regulated in NSCLC patients' cancer tissues. Downregulation of TBRG4 inhibited H1299 cell proliferation
and cell clonality, promoted apoptosis, and caused H1299 cell cycle arrest in G,/G, phase. The protein expression levels of PTEN,
RAPI1A and IGF2 were up-regulated (P<0.05). Conclusion: TBRG4 may be involved in the development of lung cancer, and its

expression in lung cancer tissues of patients with NSCLC is significantly higher than that in adjacent tissues. TBRG4 plays an
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important role in the biological behavior, such as proliferation and apoptosis of lung cancer cells. TBRG4 may be a potential target

for the treatment of lung cancer.

[ Key words] TBRG4; Non-small cell lung cancer; RNA interference; Cell proliferation; Cell apoptosis
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lung cancer, NSCLC ) FI/NAMIsE (small cell
lung cancer, SCLC) . Il JRIGY 7 it %) 27k
AR YRGYT . AT BT LT ARYIRS, (H
HAT R ZBORIT INERNIT 882, 5 4FEEFR
BAR . R, WRAWFSE A . RIERIHL
il e At R v ) OGS IR T SRR AT T, X
R AR AR e AR A R
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Ak A KN 7B F 4 (transforming
growth factor B regulator 4, TBRG4 ) f&Zmfih%
b4 KA 7B (transforming growth factor-fB,
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S S MR L BFSE R B, TBRG4ZE
Sk 0 bR 20 g R A R AR R
w0, A, TBRGATEZLRIE A0 Y 3 5 % )y
T A A E AR T, AE R AR g A A FH 8 A
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HAREAT RS, AT HRIERIGIKE L.
I TBRG4RNATHL (RNA interference,
RNAi ) AT Qe it A =RNCI-H1299, 74T
TBRGATE i 4 M 355 58 S T8 2= 7 iy
YERT, NI TBRGARE A RIG Y7 Ilidis i) vl
RETETE I S PR AL SO0 FE A
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1.1 ##
1.1.1 WAL

AHBIFFE A o B G S S A R IIfs R A1 41
FEAR [ SR 4 27 A A N G 2 i g g = o P 2
RHEZE B 2 i d A LB R iE AT, 201746
H—20184F-6 H SR A AR M KA B} & e 2= Be heira
INSCLCE A MIBH L bR A, A}, SREENSCLC

BEIR AL el B IEH fZHE, 163
B, Jfti-UIERA . A NSCLCEFH AR A
FZATATIRST o AR5 A G RAE A 26 K2
A e e 5 e s LA 2 L 2 A A A ST DA Jit
S [RINFIC SRAR DGRy I R BOR A B GORE, 45
WAL, TINSCLCHY MR 232 Al PR 73 HA M 267
R TN MM bRz

£ 1 NSCLCEEHIGKHFE (N=63)
Tab.1 Clinical characteristics of NSCLC patients (N=63)

[n(%)]

Variable Cases
Gender

Male 32(50.79)

Female 31(49.21)
Agelyear

<60 28 (44.45)

>60 35(55.55)

Pathological grade

-1 9 (14.28)
I-m 3 (4.76)
m-m 13 (20.64)
I} 35 (55.56)
m 3 (4.76)
Staging
T 8 (12.70)
Ty 8 (12.70)
T, 29 (46.03)
Ty, 5(7.94)
T, 9 (14.28)
T, 4 (6.35)
N, 39 (61.90)
N, 12 (19.05)
N, 10 (15.87)
N, 1(1.59)
N, 1(1.59)
M, 60 (95.24)
My, 3 (4.76)
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M T R R & B L UL R A2
ARARAF, A HE0R & (cell counting kit-
8, CCK-8) Iy H 3 [E Biosharp/y 7], AnnexinV-
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H), PLIGF2¥iik (ab18954) . HiRAPIAHLIA
(ab115776 ) FHLTBRGAHIIA (ab180775) Il
H Y[ Abcam/A A, FEHie Pl {3 ECell
Signaling Technology/AF] (#5151 )
12 FHik
1.2.1 Al 2 28 An i o 2L 22 FE K P TBRG4ARY R ik

2 JE L BUREAR EA T IR . B AR I IS
YR BT AUKALE, FHO0.01 mol/LFTHE
FRENZE MR V) A, Wh7KTA20 min, 7EERT
AR H, FIPBSIEE3IK . FH3%MH,0,8 W
KBV A A4, ZIREF 10 min, KGN
i E ALY, PBSERVE2IR . B /5 FHTBRGA—41T
4 CHRE . B HPBSIEGE3 G, i
HRPFRICH) —HL, 37 CHE30 min, HEHMDABT.
YEW L (5 minJi FHZEIE K bk o TRACKS YLk 2 Y
3 min, ZEWKMYE, /KRS min, CLEEHKE
BEEEDLK, —HZEBEHS minfa3t A, &9k A bl
PLEESE 5 A XIS THA IR, AR V) F AR B e
JE B T R A YL (. 2%
122 BREFmE

WAL H1 299 201 it i 45 Jld M Pt B, 9 400
NS x 10 /mL, HU100 pLAm i B 296 1L
Mo, BigR24 ho W BWEW, AR AGELH
Sy, BEFR12 WEHR . Y72 hE e
HOOLR M WS, YEGARIERI80% L) I
W, PEPRIZIRYL SRR TR 22500 . S x 10°
ANmLER B A0 R 2 mLE 6L 1855524 h,
LW, A E DI TBRGARE /N & I
RNA ( small hairpin RNA, shRNA ) &5
(5°-GTTCTTCAGCCTGGTACAT-3’ ) Jz 25 #hfk
WETE o KRR LI AN TR P A, R
P72 WG, ZOCWMEE TS, (R A XL A i Ja%
YRRYEDL, AR BB RIET, HARMR
LR, BT 20508, JPRNCI-H1299
ANy X R4 ( TBRG4—vectoré ) . THL4AH
( TBRG4-RNAiZH ) FARMFTH G n2s X R

( Control#H )
123 CCK-83% 74 52 B

WCEEAMAE, A2 x 1074~ /FL%8 K 340 4 it 422
FhFoofLik t, FLHi%3 N EFL. B4 nG a5
510 pL CCK-8iFI 100 pldf 73, 4ks:
FERGFRAE T A2 h, FHESVRAE450 nm e I 45£L
WOCEE (D) {H. [FEE, 5300724, 48, 72H196
hE A A AR A DB . F AR T i A5 DI 22 ]
A AR 2R
1.2.4 900 5 5T R 52 B

B3 A KARAS B O A0 2 Fh T-6F LA,
EFLZAI1 00014008, FHB3NEFL. B3 0
FLVRANMR A, AR ORI e s R 5, 28]
Je PR HR R L ) B A A B ARV, B RT 4R B
It FPBSIEVEANML LR JE I A 4% 2 58 W i k1 7
[, PEHO0.1%45 M R T 44 15 min, H
PBSYE VLG HAREIF A, A e PEIE iR = ( Taf
BAERVAIEL ) x 100%
1.2.5 i 5=k

AR S0 K F Annexin V=FITC/PI X% 46
MR T, BE3LHAAMILLS x 10°4/mLAY %5 B F5 Fh
Flefltrrh, TEIGFFA T HEFR24 hfF IS 40
FHI I PBSYEIR2IG , IMAL x 855 22 vk B
SN, TN BE L R 1 x 10 /mL, HL
100 pLEFAAE T, 435I1AS pL Annexin V-FITC
5 ul PHRA)E S iR#OCHE T 15 min, FMA
400 ul x Z55 G R R A AR R ARSI
12.6 4o fe, 5 20 52 i

ARSEBG R FHPU/RNase BLY R A AL R I, il &
LRI LAS x 104/ mLAY &R EE R T-6F LR
PRSI A TGN, A1)
PBSPEAR2IR . 7 LW, RHEERINAL mLA2 1)
T0%IK) ., WATIRE], —20 CHOGER, FEE24 h
J5i1 000 t/ming5.005 min, W FVER, FHIWRHIPBS
VELAIMI1~2YK . HIA500 pLiPY/RNase 4L L (0,
FEREDERE 15 min, JH300H R M iES, KM
pira et N a8
127 &GPt (Western blot ) #& & K-F

FHPBSYEVRANAE, A B 25 B 31 351 14
FHRFEDTE T (radio—immunoprecipitation assay,
RIPA ) 24, 7E0K E24#30 min, 12 000 r/min,
4 CARHLES 0015 min, Y& LV, RABCAIL
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ST TR, BIKTEE, SRANEE kTR
200 mATEFEAE PR E S EIPVDF L,
g5, FPVDFIRE THWE A2 h J5, i
4 CHMTFIRE IR . BUHPVDFEHEIRLE btk

( Tris-buffered saline with Tween 20, TBST ) JE43
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(NEEE P

128 %itsam

ARSI BRI RITISPSS 17,08 A TAb B,

BOGRER LR TR Y+ s 37w, IR H]
ks P<O.05R2E A G275 o

2 4 R
2.1 TBRG47ENSCLCEEEALIEZHLA TR
EIER LB

NSCLCRH A LU P TBRGAM PR AR i
FETHAmSASTHHERBER, ZR A%
TR L (P<0.05) o LTI, ZENSCLC B F R4
ZUPTBRGAE /KT (L, 3R2) .

Paracancerous tissue

Cancer tissue

(x10)

(x200)

B 1 TBRG47ZENSCLCEEZEAAMESHARRILILE
Fig. 1 Comparison of the expression of TBRG4 in cancer tissues

and paracancerous tissues of NSCLC patients

% 2 TBRGATERALRIEZHAHKRIE
Tab.2 The expression of TBRG4 in cancer tissues and

paracancerous tissues

Number of  1BRG# expression /

Group P value
cases Negative  Positive

Cancer tissues 63 10(15.87) 53(84.13) 48.48 0.000

Paracancerous 63 49(77.78) 14(22.22)

tissues

=

2.2 EREBLFEH1209hTBRGAEAWRILE

Mo B Y H1299 T TBRGARE [ 1 K ik i
25 L ILIE2, TBRG4-RNAiZH ' TBRG4AE 1193
ik 0 E K T TBRG4-vector fllControl4 ,
ZRH G X (P<0.05) , FPIHI29941
i F1 TBRG4 ) shRN AT i B B il 2y, w17
TBRG4/F A
2.3 TBRGARKIMFIH129940 A AY A 4K

H T HR5E TBRGAFIRATHI 299 41 il A= K 1 52
i, AR S0 R HICCK-87k 4 424 DM ER A A A+
5L, 45K 3, 5 TBRG4-vectorZd #llControl 4
FHLE, TBRG4-RNAZH 20 ffd 3458 B A7 2], 22
SAGH R X (P<0.05) , £V FHTBRGAFE
SEJE T T HI29940 i [ At g

—_
w
*
*

=]
.év #
[
E‘ 2 1.0
°F TBRG4 D GEED s
24 05
E (=]
: GATD -
0.0 e : 5
> & > &
S x® Y> Q X0 Y>
O&é b\'& . Oe"é N@" b?ﬁ
& & & &
& L & L

2 FBEAMMPFTBRGAZEENRILE
Fig.2 Expression of TBRG4 protein in each group of cells

#*: P<0.01, compared with the Control group; *: P<0.01, compared
with the TBRG4-vector group

1.5
-o- Control
- TBRG4-vector
S 104 -+ TBRG4-RNAIi
S
>
i
Q0.5
0.0+ T T T |
0 24 48 72 96

th

B 3 CCK-8 LIt & A4 AaIEsEaE N
Fig.3 CCK-8 assay to detect the proliferation of cells

in each group

2.4 TBRG4FRINHIH12994H i 52 P& % X

455 ILIE4, TBRG4-RNAIZ 41 fo I8 i 4 7%
B 5 AR T 5 TBRG4-vector4] filControl4H J&£
W EETEE, ZRA%iFE L (P<0.05) . X
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FUHIHITBRGAR) 2R 15 BEAL Ik 55 H 129941 L Y 5
BT W AE
2.5 TBRG4F{RIR#HH129040 fa iA1=
ASLIWFFE T TBRGAF G 2 75 % 4 B 1)
AT, A AR R I 25 SR RS, 5
TBRG4-vectorZH A 1., BRG4-RNAiZH 400 A 1
R EMWRN, Z2RA51FE X (P<0.05) .
X F B TBRGARILE REAE HEH1 29940 I i 8 T~
2.6 TBRG4&KSEHH129940M FHA =i TG/
G,H

=
o

TBRGA AR ZH 129940 i J& 1] i 52 i 45

33, 45531, TBRG4-RNAI4 S FIG,/ M
A 2RI 1 43 b %88 ControlZH FITBRG4-vectorZ B i
TR, G/G MMM A 7 LB, 250
SGiitE L (P<0.05) . KL, TBRG4AMES T
FH1299 48 M &I 50 T-Go/G ] -

Control

Control TBRG4-vector

TBRG4-RNAi
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201
##

151
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5.

Clone formation rate/%

0.
> @& V’N
o°°6 W Qﬁ
& &
L N2
4 FZEMATEERRAE LR

Fig. 4 Comparison of cell colony forming ability of each group

7. P<0.01, compared with the Control group; “: P<0.01, compared
with the TBRG4-vector group

TBRG4-vector TBRG4-RNAi
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Fig. 5 Comparison of apopto.
™. P<0.01, compared with the Control group; *: P<0.01, compared with the TB

sis rates in each group

RG4-vector group
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®3 HBHEMIBEAMLLER

Tab.3 Comparison of cell cycle of each group

x+s, %)
Group Gy/G, S G,
Control 40.31 +0.67 39.02+0.78 20.67 + 0.55
TBRG4-vector 41.24+0.52 38.23 +0.64 20.53 +0.48

TBRG4-RNAi 51.58+0.58" *

36.17+0.45" " 12.25+0.42™ *

™ P<0.01, compared with the Control group; *: P<0.01, compared with the TBRG4-vector group; *: P<0.05, compared with the TBRG4-vector group

2.7 TBRG4RURHIE105 £ &M EE Kk HBER
Eg K sk 1EBRIEY ( phosphatase and tensin
homolog deleted on chromosome ten, PTEN )
=S EEEXER

Western blot 32525 R HE 0, TBRG4RK I
1% TPTENZE M, Fi# T RAP1AKIGF245 T ik
ik, ZRAGIHFEY (P<0.05) , #R
TBRG4 I 5 18 1 #4015 PTENAS 53 A S 85 H
AT H 129940 L ) A 0244 TR &

PTEN s s
RAPIA s il S
IGF2 e S— -
GAPDH — -

N
?

1 Control
B TBRG4-vector
El TBRG4-RNAi

—_
[
1

Relative expression
of protein
(=] —
W (o)

=
e

PTEN  RAPIA  IGF2
6 HAMMESEREAREELILE

Fig. 6 Comparison of protein expression in cell signaling

pathways of each group

™. P<0.01, compared with the Control group; : P<0.01, compared
with the TBRG4-vector group
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YA e . SEIn g AR, @UIRTBRG4
S PR BE A1 1 H 1 299 441 it 11%) 154 58 % 40 i e B TP 1
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