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Tab.1 Sequences of primers

Gene name  Primer sequences(5'-3")

GAPDH F:CAACTGCTTAGCACCCCTGG
R:GTCAAAGGTGGAGGAGTGGG
STAT4 F:AATGGGCTCGACCAGCTTC

R:AGGTGACTCTTTCTAGCATGTGA

[ F el HHEe il A fFth 4. ABFE 0 %
BRI 53 B STATA X LUAD [ A= A7 R 520
1.2.2 ZH#EFHAFHEKELHIEE (gene expression
omnibus data base, GEO) GEO J2&3& [E E 7 A=+
ARAZ B A 0> (National Center for Biotechnology Infor-
mation, NCBI) B1| g J- 2 47 1) K& PR 6 38 B4l e . 4K
i PEAR AL A B0 2 L A0 4 B PR 6 TR 255 2R 91 ((gene
expression omnibus series, GSE) Z{#E4m5 L H F ik
ZEEFEAR (gene expression omnibus sample, GSM ) %
s . AW E GSE103512 1 GSE21933 £¥E
LRI, KT STATA 1E LUAD HrigRIkIKF-.
1.2.3 AR%E G KA #E K % (human protein at-
las, HPA)  HPA i 243 Ry A H R i B 3 4>
115750 1) o N e 8 N o Y S b A
AR, A R S AL R B R . A
WFFE e A DR IR T B %

1.3 FHi&

1.3.1 #mpg3zdc  A549 PCY F1293T I+ 10% iz 4
MR DMEM @SR 36T 37 °C 5% CO, 5%k,
1.3.2  AHzE STATA UK BGE Ak 4k ARIELL
T, B FE pLKO. 1 2 {4, H] Agel . EcoRT Py 4] i XX
fitt) pLKO. 1 844, M55 vt I W3t 5149,
BRKEMRBIHM B, 5HY1E R pLKO. 1 4K i
BX, 53] pLKO. 1-STAT4 shRNA fz5 /&, pLVX 2%
TR0 EcoRT N UIHEAED] pLVX 244 . AR HE 5 His
THIEIB5 19, PCR 45158 HiY A B, SRS
(1) pLVX ARl I5E2H , 753 pLVX-STAT4 124K
1.3.3  STAT4 3K AT Ak s &M UM
ANLS mLBLLE, N ABERBE, AE S pg
HARBURL 2. 5 wg A8 B (025 JTORL ( VSV-G) JUkE
HI'S g 10 P8. 9 FORCAIAE] 400 L. Opti-MEM 13§
Ao B R 37.5 wl YLl 3R IR (poly-
ethyleneimine , PET) fill A% 400 pL Opti-MEM H§f&:
5 min, A B RS E EIRFFE 1S min, KRS W
S 293T il rp AR SRAIE T 16 h 5 i
Sy TG 48 72 h J5 1 0. 45 pm PUEAFLUE 293T
JREE FIE W FFUSCHE A B R AS49 41 ify A1 PCO

g, JFF 12 h JFINA 2 we/mL WS 2 2, i ok
48 h)g AT e SR A S G . A S G, IR AL h
NonT shRNA i fifl Jfy %} B £H] , STAT4 shRNA i il g
SEHGA 5 AT FIE AL Control 2 i S % R4, pLVX
STAT4 2l Jffd hy S 5620

1.3.4 RT-qPCR %3 WM, ] RNA $2H
IR AR EAN M A RNA, 5% S R cDNA Ji5 4752
B2t i PCR U 34 (51550 W3k 1) o

1.3.5 CCK-8 %3 Ui mifikn) STATA i, % &
AR ZE 80% ~90% W HALANNL . I I i 15 97 3K
N R B TR FR I 2 % 107 N1 A 2200 i
Mo FFLHC100 WL FRAAp R 3 Lo 1 IREK
ARG BE B 3 F5 5L A1 CCK-8 DL 10 = 1 (Y L R
A BFUINA 100 pLiRABGR. WFE 1.5 h J5,
FRACREI 450 nm 1 AW ISc g, JE S0 B 5 d,
1.3.6 Sl HaEE T L5 B CCK-8
SEHG,HS0 WL PR B, BT 6 fLAk P, A 3 R
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F, Image J A4 B - 5 KR B8 5, FF 108 RR A
A, WEMAE = (0 h PRI -72 h "JYE 5
) /0 h RIJETERE x100%
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1H1 GraphPad Prism 8. 0.2 #4724, P 2H (8]
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A3 AE FARR IR, 22 20 18] 24 80 e ok A B L R
T3 25041, P <0.05 22 R A Gt L.
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Fig.1 STAT4 expression levels were lower and positively correlated with patient survival in LUAD

A Survival analysis of STAT4 was performed using the Kaplan-Meier Plotter database; B: The expression levels of STAT4 were analyzed in the

GSE103512 and GSE21933 datasets; C: The HPA database was used to detect STAT4 expression in normal tissues and LUAD tissues x4; D: RT-qPCR

results showed the low expression of STAT4 in LUAD; E: Western blot results showed the low expression of STAT4 in LUAD; * P <0.05," " * P <

0.001, ****P<0.000 1 vs Normal group.
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Fig.2 Construction of STAT4 shRNA vector

A: Schematic diagram of the pLKO. I vector; B: Agarose gel electrophoresis image of the pLKO. 1 vector digested by Agel and EcoRI enzymes; C:
Sequencing result alignment map of the pLKO. 1-STAT4 shRNA vector.
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Fig.3 Establishment of STAT4-knockdown stable LUAD cell lines
A: RT-qPCR results showed the successful knockdown of STAT4 in LUAD cells at mRNA level; B: Western blot results showed the knockdown of
STAT4 in LUAD cells at protein level; * * * P <0. 001 vs NonT shRNA group.
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Fig.4 The knockdown of STAT4 promoted the proliferation of LUAD cells
A, B: CCK-8 assay was used to detect cell proliferation ability; C, D: Cell colony formation assay was used to detect the proliferation ability of sin-

gle cell; ** P<0.01, ****P<0.000 1 vs NonT shRNA group.
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Fig.5 The knockdown of STAT4 enhanced the invasion and migration of LUAD cells
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A,B: Wound-healing assay was used to detect changes in cell migratory ability x4; C,D; Transwell assay was used to detect changes in cell migra-

tion and invasion abilities x20; * P <0.05, *** P <0.001, ****P<0.000 1 vs NonT shRNA group.
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Fig.6 Construction of the pLVX-STAT4 vector

A Schematic diagram of the pLVX vector; B: Agarose gel electrophoresis image of the pLVX vector digested by EcoRI enzyme; C: Sequencing re-

sult alignment map of the pLVX-STAT4 vector.
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Fig.7 Establishment of STAT4-overexpressing stable LUAD cell lines

A: RT-qPCR results showed the successful overexpression of STAT4 in LUAD cells at mRNA level; B: Western blot results showed the overexpres-
sion of STAT4 in LUAD cells at protein level; ** * P <0.001, **** P <0.000 1 vs Control group.
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Fig.8 The effects of STAT4 overexpression on LUAD cell proliferation

A,B: CCK-8 assay was used to detect cell proliferation ability; C,D: Cell colony formation assay was used to assess the proliferation ability of single

cell; " P<0.05," " P<0.0l, “***P<0.000 1 vs Control group.
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Fig.9 The effects of STAT4 overexpression on the migratory and invasive abilities of LUAD cells
A,B: Wound-healing assay was used to detect changes in cell migratory ability x4; C,D. Transwell assay was used to assess cell migration and in-

vasion abilities x20; * P <0.05, **P<0.0l, ***P<0.001 vs Control group.
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The expression and function of STAT4 in lung adenocaroma
Chai Qian', Zhang Yanke’, Wu Min', Zhao Lei'
(' Pulmonary and Critial Care Medicine, The First Affiliated Hospital of Anhui Medical University ,
Anhui Public Health Clinical Center, Pulmonary and Critial Care Medicine, Hefei 230022 ;
*Pulmonary and Critial Care Medicine, Fuyang Hospital of Anhui Medical University, Fuyang 236000)

Abstract Objective  To investigate the expression level of signal transducer and activator of transcription 4
(STAT4) in lung adenocarcinoma( LUAD) , and to analyze its impact on the proliferation, invasion, and migration
abilities of LUAD cells. Methods Gene expression omnibus data base ( GEO) , human protein atlas ( HPA) and
Kaplan-Meier Plotter databases were used to explore the expression of STAT4 in LUAD and its effect on the survival
of patients with LUAD. Stable LUAD cell lines with STAT4 knockdown were constructed using lentiviral packaging
technology, and the knockdown efficiency of STAT4 was assessed via RT-qPCR. The effects of STAT4 on LUAD
cell proliferation were evaluated using CCK-8 assays and colony formation assays, while the impacts on cell migra-
tion and invasion were assessed through wound healing assays and Transwell assays. Results STAT4 was lowly ex-
pressed in LUAD, and its low expression was unfavorable to the survival of LUAD patients. After STAT4 was
knocked down in LUAD, the proliferation, invasion and migration abilities of lung adenocarcinoma cells were en-
hanced. Conclusion STAT4 is a prognostic marker in LUAD which significantly inhibits the proliferation, inva-
sion, and migration abilities of LUAD cells. STAT4 is expected to become a new therapeutic target for LUAD.
Key words lung adenocaroma; STAT4; knock-down; cell proliferation; cell migration; cell invasion

Fund programs Natural Science Research Project of Anhui Educational Committee ( Nos. 2022AH050790),
2024 AH050746 )

Corresponding author Zhao Lei, E-mail; ayefyzhaolei@ 163. com



