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Mechanism of Resveratrol in Treatment of Lung Adenocarcinoma: An Exploration Based on

Database Mining and Molecular Biology
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[ Abstract] Objective: To explore the mechanism of resveratrol (RSV) in the treatment of lung
adenocarcinoma (LUAD) based on bioinformatics and molecular biology. Method: The targets of RSV were
retrieved from DrugBank and then imported into STRING for constructing a protein-protein interaction (PPI)
network. TCGA database was utilized to analyze the expression of target genes in tumor and normal tissues,
followed by the prediction of their impacts on tumor occurrence and development and the screening of target
genes using random forest and univariate Cox regression models. With the results of bioinformatics taken into
consideration, the mechanism of RSV in inhibiting LUAD was further explored by molecular biology. Result:
Ten Hub genes were screened out from the PPI network of RSV targets. Among them, solute carrier family 2
member 1 (SLC2A1) , arachidonate 5-lipoxygenase (ALOXS5) , peroxisome proliferative activated receptor

gamma (PPARG) , and arachidonate 15-lipoxygenase (ALOX15) differed significantly in their expression in
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tumor and normal tissues.As revealed by random forest and univariate COX regression analysis, SLC2A1 was of
great significance to the survival and prognosis of patients with LUAD. The survival analysis through Kaplan-
Meier (KM) plotter indicated that the SLC2A1 expression was closely related to the overall survival (OS), first
progression (FP), and post-progression survival (PPS) of LUAD patients.The molecular biological experiments
further proved that RSV inhibited the proliferation and migration of LUAD cells by reducing the expression of
SLC2A1. As verified by immunohistochemical scoring, SLC2A1 protein expression in tumor tissue was
significantly different from that in normal tissue. Conclusion: RSV inhibits the proliferation and migration of

LUAD cells by reducing the expression of SLC2A1, which has far-reaching significance in the clinical treatment

of LUAD.
[ Keywords ]

action; molecular biology

Jiti g (LC ) A& a3k OB PE IR 2 —  7E 2 K0
SE I R FE AT R HER S — R — AR W4
BREERE M, Ll b i R I s
/N4 LT g (SCLC ), o i A il 19 15% 5 3 71N 41 i
Jifi i (NSCLC) , 43 Ay Jiti i i (LUAD) , 88t IR 200 Jd J
(SCC) FI AR 4 M9 (LCC) o 75 Jili 8 14 3 48 43 A v
fili B (LUAD ) & d5e i UL 43 AL 22—, BETIRIT
ils Ji 38 1) T AR 2, AFLJ2: fili B 98 2 — b LA i 19992 e
HFRAE B, FEIRYT SR B T T IR I B Bl
PL a5 5B 0% 245 W F0IE o B SO T w9 B3R 9T
BAEEEE L.

2L B (RS, 3'5'4-= 3 — 2K O 0 ) J —Fh
H A A B R B 2 2 AL A WL R L TR A
A KL 2 rp A 32 BRI TR FH 2 b i s
RSV 1EJy — Rl R SR b A AL, 2 W B A
B W H R Y AR BRI BT AR R B A AR
AH G Tl 1 15 M S R R A R 3k A5 HIL R R R BT AR R A
FH 7 150 B AE Jie K AH DG 2995 O 1L A8 952 95 R i A T
HOEEEEEAAEMY . TR, SMFRERT
RSV TE g3 va 97 vh 09 T BR ¥ 1, HoIh 97 0 8 Fn 4
Ji Jea 09 1 ML © A B B AF 58 s RSV il ik 18 Y
zeste2 Z Fi M 2 &4 1/2 W R B4 58 F (ERK1/2) {5
S AL I zeste2 Z A0 I 2 A W 2 WKL 0 T
(EZH2) , W17 4 6 0 985 3 32 A BH 1 2L B s 240 L 7y 34
G T A AT LR ) 22 SRR R O S R RS 1R T
T F UL S 0S F 3 (AKUSTAT3) {5 5 38 (6 41 ] 4%
W e, Ak RSV 5 il VA T B A O e aT
fE ) BIL ) 2 22 07 T A, 2 7B A B A 000 i 9g 4 e v
B RN 3 24 A T b JRE A R U T 6 Vi A R S o
N BEL A E e B R LAAE B 5T X RSV IR YT il
I B A FHAIL A 5 b 3 (B2 S T S 30 il Bt g
RS HE BT, AH CAE FBLEM A FEIR ADFSR o

- 200 -

resveratrol (RSV) ; lung adenocarcinoma (LUAD) ; bioinformatics; mechanism of

A5 T DrugBank H' RSV A9 #E 5 15 B, BE
G AW B %50 7 E Y = % BT RSV IR 7 il i i
B E AR FH ML . G X RSV VE A ¥R A5 A 4% 98 0
TE , #4 1E RSV-HE s - il Ji 988 A T 00 2 LU IO DA 43 )2
AT 56 91E RSV X Jifi Ji 98 A/ I BOR KA I BLI . 45
F W RSV AJ D)3 o B IR0 BT 200 55 2 1 Bt 1
(SLC2A1)FR Ik, DT 00 il Al At Jis 40 B 3% 00 38 5, =
BEEYHIT R AMREEVFER¥ 5014
Yi# M4 A & B RSV 1] DL i /B T SLC2A1 #8
FURFEIR ST IR AR R, O JE 19 A b T 9 R R
WF 5T 595 Hefilf
1 #

RSV (MCE 72 d , it 5 HY-16561, 4 £ >98%) .
— H E WK (DMSO, % E Sigma /A A, it 5
D2650) . RPMI 1640 35 3% 5, it 4= 1l 7 , 75 %5 % -4
R (100x ), 0.25% KB - 2 — % W 4 R
(EDTA) , # 2 #5 22 #h ¥ (PBS, 10x) (3£ [ Gibco 24
", 4t 5 4 Wk 2110284, 10270106, 10378-016,
25200-056, 70011-044) . 41 M 38 58 5 36 7 4 0
(CCK-8) k7l & (L & A Wy B i A IR L3I 5
40203ES60) . trizol RNA 43 & i 7 , Lipofectamine™
3000 # Ge ik ) (PR B R R BHE A R IS
A33251,1L3000001) . PrimeScript RT i 7] & [ 5 H
B AR W R (de st ) A R A A 5 RRO36Q] &
SYBR Green 5 B 2% % % & R & B 5 [ Vi (Real-
time PCR) i & (3CF o A= W) B A R A AL ik 5
AG11701). Pt SLC2A1 Hiik[ bt ( i) A5 A
FRZv A dit5 ab14683 )

Heracell 150i ! CO, 40 fd 1% 3% %6 , Varioskan
LUX A Z D1 GE fi 45 (¥ (3% E Thermo 24 7] ) ; 58 10R %!
& B0 HL (15 E Eppendorf 2y &) ) ; Microfuge 20R
UV R O HL (3 E Beckman 23 7 ) ; FQD-48A(A4)



9527 B 14
20214E7 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 14
Jul. ,2021

Al Real-time PCR £ Ml & 4t (U N {8 H B H A R
NEID)
2 FHiE
2.1 HPEkIE 540 uEs 5 M The Cancer Genome
Atlas (TCGA) % 4 JE 3% Bl Genomic Data Commons
(GDC) TCGA i i J25 K4 45 , €145 59 4 1E B FEAS Al
526 191 i Ji 6 A8 A 0 3R 08 1% 5 BRI IR AR S, ax gk
B DI N K 2 36 B 6 98 53 1 i A R DR 4 2 )
W% W 3 R % (https://xena. ucsc. edu/) " o M
DrugBank %7 5 4 (www.drugbank.ca) "'k Bt RSV 1E
FHEE AR B

NS R 96 40 2R AS49 R HCC827 Il [ v [# Bk
F oA WAL S A A O . TR A
T37°C,5% CO, My 546, 5595 T U & 10% fig
A ML, 100 U-mL" 5 %5 5 -5 % K 1Y RPMI 1640 1
TR,
22 HEEAF-HEAEAHETAEH PP MM HES
Hub F& A 5 i ] STRING £ % /2 (https : //string-
db.org/)""* 3K A5 RSV 1E I HE s 11 AH T A I 9 45, 4
Pt 5 5 BE (degree) fH 3% 22 W 2% o 4y 00 B8 TR 1K
(degree fH 8 K, 97 S8 & BRI ) . AR5,
Cytoscape 3.7.2 f) cytoHubba ¥ £ , L MCC J 4§ %
Ik EFE Top10 B9 B AFE 4 Hub 2 [
2.3 Hub K& 4 7 07 5 A OGP B 8 0 8
H AV F B0 A5 A DAVID B0 1 AT & SR 4T
45 A= Wy 3t & (BP) , 4F 7 JI BE (MF) |, 4fl 2 1 53
(CC), LA P<0.05 1 Sy 0 5 b5 1 , 245 Hub 15 83 19 B
T E M. AR5, BT TCGA 1Y i Ji 98 24
£ B 1T Hub JE K 7E PR e 0E & 20 21 () 3R 3K 1
B0, I 0 AR Mo geg v B AE DG M AT 4 A
2.4 BRI SR K H AL RTBEAL AR
MRBEE L 2 B2 S 48 b, HE 51 I Ji 7 JUT O 3k 1A
AN i v TR AR S I N P e NS Iy
COX [l 5 43 #7 (4 Jy 25 i e G 2L Y . i3 1] KM
plotter 7 45 & (http : //kmplot.com/) , M &b {& 4= 77
(OS) , WU ik Ji& (FP) , 7 Ji ) A A7 %€ (PPS) 34> J5 T
ST RHEERSAEFMBEN R, K5, ET
TCGA B4 & , 9t — 20 43 Hr SLC2A1 7 1E W I i
U FRIRE O, KL Sl R R E AR
2.5 A b TR SLC2A N TE i K 4R i
B AR i 9 2 2 rh B R GRG0, D T B A1) (B T
YR A B A R LS HLugA030PGO02) 3k
510l B S A AS o iR 28 2008 I S P K A, 9K S
r e Ae 52, B ] PBS Wk 2 8, I e 1L S IV

M1, % i 20 min J5 L R WK . in A SLC2A1 4
(0.5g-L",1:100)J57E 4 °Cl % . Ve 3 WA , U
O 5 B R R R BUR o AR R A A b E
MW E 1 he B A3, 3- 7 & LB I DU £ iR
(DAB) Y& (0, I3 ARG X A% Yt K B R S B R
HEATWREE o B ic W e €6 5 Bl T 0 BF 9 3 kST 0
G5 :048  WIPE 140, 5952 00 IR 3 4 iR B . g
PEArIF, SLC2AL H SR YL (8 2 Oy i Fe IR 4, B L 55
TR MR IRA
2.6 siRNA J{EK SLC2A1  siRNA ¥ Ji] fii & 5 A
SLC2A1 B 5-GGAATTCAATGCTGATGAT-3' Fl JE
55T P siRNA ¥ 1) (siNC, B 5 3L ), fifi
Hl Lipofectamine 3000 [ i} % Y %] A549 Fl HCC827
YA He BRI B AT A . B UL 48 h i HEAT
I
2.7 Real-time PCR il A trizol 1 mL M 4l ifg # 53
25 RNA K 578 ) D0 i EP 45, IFFE-80 °CF
P47 . FIJH PrimerBank 3£ £ A fRF I 3£ [ SLC2A1 K&
PN 2 5 I I -3 - R I % (GAPDH )mRNA 1
S5, # 1 PrimeScript RT i 7 £ M RNA &
B H. 4 DNA (cDNA) , J ffi F§ SYBR Green Real-
time PCR & 7 & PE1T PCR. 45 ) bp A 45 4> 3 K AG:
DR 3 A FH G R A . FON AR BT S 5Ok o it
PCR iz 17 LA T #1621 2 80 95 °C il 48 7k 30 s
95 °C7AE £ 55,60 °CiK K 30 s, 2 40 N HEH . DA
GAPDH NN 2, I8 FH 27 7 v 43 i 58 .
2.8 Y Hf 1Y GE RN RS B I E K 2 M FRFE 96
fLAR Hh (5x10° 48 ML/AL ), B SR s o o0
50 wmol - L' RSV Ml siSLC2A1 43 %Il &b B 40 Jfd . T
24,48,72 h, F CCK-8 ¥ W s fin 2 &AL, IF 7
37°C FWEE 2 h G WO RE Ao Ry 1 A6 I 240 Jfd 5
FERE ) R AN i R 2] 6 FLAR T (1x10°4~/4L) o
50 wmol - L' RSV I siSLC2A 1 43 %Il &b 3 40 il 5 , JT]
10 WL B 0 #5 W S) 488 40 i 2%, LAJE B3 A0 i e 1
SRJG , I PBS ¥k i 48 i I 76 N & Jif 4 i3 (FBS) 1Y
B Jeh i E 48 ho FEMIE WA T R Al
] A e T3 X S . T SCI A 3R
2.9 Silsr bt BT A St o B 2 fi H GraphPad
Prism 5.0 Al R 3.6.1 ¥ Ak # 17 o s Fom Lk
Xts, P<0.05WESHAGI#E L.
3 &R
3.1 RSV A &L AE FHHE 8 3% B S PP W 25 A4 1t
DrugBank £ 4 & i & tH RSV 6 M #4526 4>, il
I STRING £ 4l J7 22 il %0 b5 J& D4 (%) PPT I 2% &1,
- 201 -



5527 B4 14 1) PEXEAHFRE Vol. 27, No. 14
202147 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2021
ULE 1. PPIM 4 iy didi 26, 18k 56, V5 A% (APP), Ml % 2 1K 1(ESR1),SIRT1 fl SLC2A1, Il

431, R R K R 50.536, % 21, PPI &
£ P<1.29x107"°, ixX SE g 4fs % W] PPI W 2% [&] rp 5 s
ZIH &R %Y, A AE BE i o ffi FH CytoHubba 4 £ X
PPI X 2% 3547 50 A1, 2545 Top10 717 45, B Hub 5 55,
A5G A6 A DU R -15-B8 i 480 (ALOX15) , ALOXS,
PR U 1(PTGS1) , PTGS2, i S 1k 4y i 1A 314 5 )
W% 5% 1K y (PPARG) , AKTIL, ¥ ¥ #E B & & A

‘ SSSSS

|

‘ i ’

ALOX15

I
Em b m

ALOX15

K 1(B)FIFE 1, fii f§ DAVID ¥4 4 %} Hub 5 4 iF
7 GO & 443 M5 (P<0.05) , L3k 45 70 4~ & S 45 51
o A 35 A2 Wy ok B 45 30, 4> T T RE 14 300 éﬁaﬂ’@bﬁé}
VLI, HEA AT+ GO B AL R ILK 1(C). &
%%Eﬁ,Hub‘l?ﬁ?%'ﬁﬁ%ﬂhfﬁ%ﬁfifj,xﬁfifh,
JE SR AL R 2 S5 AR e R AR B 5 R Y R A R
HAUIAHC

C The Most Enriched GO Terms

e nase s | I

I
—
—
——
]
I
on! I e
——
]
|
i —
I
—
—
|

iy
|
§

i ]
GeneNumber

LG’ ( COCY)
= (OCCCHCXRCD

/ /i C GG CY)
/LSS YUCQY,
9 L -~(SCOCN(CD
I O,

APP

N

ESR1

YO

W -

: : m SL2A1.®
mmm m ALOX‘ 5

A. RSV #0LFR PP 4% ; B. Hub 3L A PPI M 45 ; C. Hub 3 Fl GO & 42 70 T 45 3 s D. Hub JL R 32 1K & 4347 ; E. Hub JE FFAH G

El1l RSVEIGREBEEMEMNESEEREDHT

Fig.1 PPI network construction of resveratrol target and the analysis of gene expression
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Table 1 Information of Hub genes of RSV for lung adenocarcinoma
K FE P 2R ) i3 i degree
PTGS1 prostaglandin-endoperoxide synthase 1 arachidonic acid metabolism, regulation of lipolysis in adipocytes, platelet activation 5
SIRT1 sirtuin type 1 ampk signaling pathway, foxo signaling pathway, glucagon signaling pathway 9
PPARG peroxisome proliferator activated ampk signaling pathway, longevity regulating pathway, osteoclast differentiation 10
receptor gamma
PTGS2 prostaglandin-endoperoxide synthase 2 arachidonic acid metabolism, c-type lectin receptor signaling pathway, human 11
cytomegalovirus infection
ALOXS5 arachidonate 5-lipoxygenase arachidonic acid metabolism, fc epsilon ri signaling pathway , ovarian steroidogenesis 5
APP amyloid beta precursor protein alzheimer disease, serotonergic synapse 8
ESR1 Estrogen Receptor 1 endocrine and other factor-regulated calcium reabsorption, endocrine resistance, 5
estrogen signaling pathway
AKTI AKT serine/threonine kinase 1 camp signaling pathway, ampk signaling pathway, egfr tyrosine kinase inhibitor 15
resistance
SLC2A1 solute carrier family 2 member 1 adipocytokine signaling pathway, glucagon signaling pathway, hif-1 signaling pathway 4
ALOXI15 arachidonate 15-lipoxygenase arachidonic acid metabolism, ferroptosis; linoleic acid metabolism 4
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Fig.2 Screen of key genes of RSV for lung adenocarcinoma
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P43 M7 8 SLC2A1 F ik 5 TN 4%, R & 4
RSB YA E (P<0.05), W32, [A] W, fili i o 41
HUR i H AL S5 B B8 SLC2A1 Tk B 7E w54
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K 3(D).

Table 2 Relationship between SLC2A1 expression and clinicopathological parameters in lung adenocarcinoma

SLC2A1

FRAE At P
[ ik

A B 246 245 491

AR (%) =60 170 186 356 0.091
<60 76 59 135

el 5 120 145 265 0.021
z 126 100 226

(47372 | 121 149 270 0.056
I 70 48 118
il 41 37 78
I\ 14 11 25

pT 434 T1 68 99 167 0.014
T2 142 117 259
T3 28 17 45
T4 7 10 17
TX 1 2 3

pN 43 ] NO 147 175 322 0.003
N1 59 31 90
N2 35 32 67
N3 2 0 2
NX 3 7 10

pM 41 MO 161 165 326 0.697
Ml 14 10 24
MX 71 70 141

A& A A7 141 170 311 0.006
BT 105 75 180
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R G PR WL 4(A) . SRARIR B R 925
F5¢ RSVS50 41 5 siSLC2A 1 XF 40 M i #2 i %2 i, 5
25 LA FE RSVS0 4 5 siSLC2A 1 21 R K %6 & % A
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Fig.3 SLC2A1 expression and survival correlation analysis
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Fig. 4 Effect of resveratrol and siSLC2A1 on the biological behavior of lung adenocarcinoma cells
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