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Anti-tumor study of liquidambaric acid inhibiting the interaction of
TRAF2/CRLF?2 to regulate the STAT3 signaling pathway
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Abstract: Tumor necrosis factor receptor-associated factor 2 (TRAF2) is a central signaling adaptor that
integrates multiple oncogenic pathways and represents potential target for cancer therapy. In this study, leveraging
the extensive protein-protein interaction network of TRAF2, 100 "undruggable" key tumor-associated proteins
were selected to screen for TRAF2 interactors. It was found that cytokine receptor-like factor 2 (CRLF2) is a novel
interacting protein of TRAF2, and the liquidambaric acid (LDA), which can directly target TRAF2, can inhibit the
TRAF2/CRLF2 interaction. Binding site studies revealed that CRLF2 binds to the TRAF domain of TRAF2 and
can be blocked by LDA. Functional studies of CRLF2 indicated that TRAF?2 is a key protein in the CRLF2-STAT3
(signal transducer and activator of transcription 3) signaling pathway, and LDA can regulate CRLF2-related STAT3
phosphorylation. In summary, this study reveals the TRAF2-mediated tumor protein interaction network and
elucidates a new mechanism by which LDA exerts antitumor effects by inhibiting TRAF2/CRLF2 interaction to
regulate the STAT3 signaling pathway. It also provides new theoretical guidance and potential strategies for the

development of anti-tumor drugs targeting undruggable targets.
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JHR B R A B R R AN 2 R R 2l B L R
I i 72, w8 A A BAE F (protein-protein
interaction, PPI) 7F 4 #7 4l i Fa25  42 15 S48 5 ik
SE AL i i R AR SRBEAE M. iR RS IR 1 32 AR A
2% [AF 2 (tumor necrosis factor receptor-associated factor
2, TRAF2) & — A" Z 5 &0 EAF N 1
(adaptor), £ 45 EL i 9 A1 i fis 45 2 0% o TRAF2
S WO, SRV UM R VR IT #E Y. TRAF2 4514
A& 1A I FE 45 IR (ring). 5 A B 98 45 3 (Zn
fingers) fll TRAF £5 #3821 "), TRAF &5 #1825 48
WEHEAER, 2 TRARZ TR =AU K 22 5EHE
(ENEREAE TR

TRAF2 (145 1) il it & 28 5 20 450, A R4 4
T8 11 % B @ 2 (liquidambaric acid, LDA) /& 1 N4 T
UG 1643 B A TRAF2 ELERAL[A) /701, HOR I LDA
45 5 E TRAF 5 # 38, 7] LR W 2 F 5 TRAF2 45 45 &
1K PP, JAE 22 i fith J88 4 i A5 70 o 2 0 H 2 35 1Y)
P M R 35 PE . LDA w] @ it i 38 TRAF2/B -catenin/
TCFA4/TNIK 8 & 14 5 4% Bt 45 B i # A FI' B Wt/
p-catenin 1 & 0% BK 50 1) 45 B % (colorectal cancer,
CRC) & 4t T~ B-catenin [1) N #%, Tl LDA W] i@ i [H
TRAF2/Nups # H.1E H , 1 i p-catenin #% % £, 4R
I, TRAF2 fE N ZE ek H, HAEMIEH RGBS
A 2 3 4% ) B AR AL ) BA K LDA S i) i 42 4 D v
A TEATEAE, ARt — L.

ARHI 5830 5 B AT HME LLRE 1) 7R SR 100 A iR 9%
BARE B 5 TRAF2 2 0 BARR Ik, KB RE 5%
PR FE K] F 2 (cytokine receptor-like factor 2, CRLF2) j&
TRAF2 8 B HAE 8 1. CRLF2 J& —Ff 1 714 5 Jii
H, TEAE NIRRT 2 E S 55 58S, £ 2 MR
HAETE 5 R IA™. LDA 7] LARH T TRAF2/CRLF2 ff)
PPI, #2715 LDA #E 5] TRAF2 5t 88 18 AL, I v 2
UL ] 0 J 88 AH O SR R4 1B BRI SR

MR5RE

AR IET NG 'S 40 B HEK293 T A 45 i 4H
JELHCT116 T AE /)N 24 i fii e 40 il NCI-H1975 374 5
rh [ B2 8 40 M JE . HEK293T 40 2 4 il DMEM £ 7%
FE 9%, HCT116 41 g At NCI-H1975 40 g 4 Fl RPMI
1640 35 77 He B 77, B 95 b 38 5 10% i 2F 13 #1
1% XUPL, BT A 4 H 3 76 37 °C . 5% CO, 15 37 56

R7t.

HmYERF — FE T (DMSO, &5

D2650). i 4~ 1L 3% (% 5 : F0193). Duolink PLA i 7
15 : DU0092101) FHLHA 1gG (H245: 15381) W H
8 % Sigma 2 &) ; LDA (% %5 : HY-N1451). Hoechst
33342 (175 : HY-15559). ff iR B # #t1) 71 (1% 5 : HY-
K0021) F1 2 (1 B 40 1l 77 (525 HY-K0010) ¥4 [ 3
Med Chem Express /A & ; DMEM £ 7% 3% (1% 5 :
C11995500). RPMI1640 55 7% % (17 5 : C22400500)
T8RRI (5 15140122) ¥ H £ H
Gibco Life Technologies 4= #7171l A R 2> 7] ; 1P R fiff 2%
M (57 5 : 87787) ¥ [ 3 [H Thermo Fisher 2 7 ;
LipoFiter 3.0 (%% 5 : HB-LF3-1000) JJ H HANBIO 2
7] ; siRNA Mate Plus (£%5: G04026) 4 H GenePharma
A 7] ; Dynabeads™ & 1 G i £k ($2°5: 10004D) 14 [ 5
Promega A #]; CCK-8 i 7] (1% 5: K1018) 1 H £ [E
APExBIO A ] ; RIPA 2 i ¥ (1% 5 : 9806) [ $i 14 :
TRAF2 (185 : 4724). F 58 S A # F#IG K 1 3
(signal transducer and activator of transcription 3, STAT3,
1% *5: 9137).pSTAT3 (#% %5 : 9145) 1 GAPDH (¥% 5 :
60004-1-Ig) ¥J 14 4 3£ [# Cell Signaling Technology 7>
5 Fi4E GFP (52 5 66002-1-IgG) i1k GFP (57 5
50430-2-AP) ¥1 ) H 1 [H Proteintech 24 #] ; #it &
CRLF2 (#75: A10152) 11§ 5 7 [ ABclonal 2 7; 4% %
BB E TR (525 PO099-3L) . 4 J25 Yo (38 3% Wi (1%
51 P0095) 1 PBS 2 Pl (1% 5 : ST476) ¥4I [ i
BHEREMEAREGRAA

Bifi 5 mCherry 2 [Kl il & (1) Flag #7 1 /) TRAF2
iR, LK BT A5 GFP @l & % 8/ B ki 2 % T
mEmerald-Calreticulin-N-16 #l] %, 5 ¥ %I GenScript
Biotechnology 2 & il 1 .

{28 Spark £ I REME A5 AL (35 B TECAN 2 #));
TCS SP8 Huolt F WOk I R AR B AE: (FE 1 ok K A A);
ChemiDoc MP 1% B2 1% I &5 11 EV I A8 & 4t (35
Bio-Rad A &)

YHREEE S (ETURLRL LT, 40 TR R R 24 h B
50% 8. 1 I s R VE TR 79, 6 LipoFiter 3.0 #f
A7 G, AR LT BL A8 TC o) 53R e G VR A W 100 pL
FERb B FRHE 1 pg FURLAN 2 pL Lipo3.0, #4828 5), Eik
% F 15 min J5 218 H 5 50 in N 4R b, 5595 6 h )5
T e R I Y 24 h JE AT S SRSk, KT
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siRNA 1156 4%, ffi F| GenePharma 2 &) & A ¥ /N T4
RNA (siRNA), i@ it siRNA Mate Plus i 7| #E 1T 5% 4, /™
M I AGAR AR AR R o JE IR R 0 R i i 2R (1 K
4% Ak o TRAF2 3 A 1) siRNA # [0 7 %1 2
5-GUCAAGACUUGUG GCAAGUTT-3', CRLF2 #:
[f) siRNA #I 1] & %] /& 5-GAUGCCGAGAAGUG
UUACUTT-3',

WHHIREEE L LY (fluorescence resonance
energy transfer, FRET) FRET %K 1) i€ % F 52 44
= [ % . [ HEK293T 4 i & [7] i %% 4 GFP Al
mCherry F5 0 25 H . WURL T A5, 18 F BE 4% Leica
FRET AB K3t Leica Stellaris 5 & s #k 47 g . A
PARBRAE DR - o ik e R P 59 H FR X 38 (ROT), i
561 nm Ot (B BN 100% 38 5, 3E S8 1 3 1K) X} %2
& (mCherry) #EATHGIE A . 72T AR 5 20 51 R4 9
ANETE R EIR . A SEI0 35 08 B /D 5 AN Jd ST 4 i
(1 £ 10 /> i kz 32F 17 910 &, FRET 20 R i+ 5 A XA
FRET efficiency = (D,,,, = D,,.) /D, #H D, A D 7%
R IGIE A AT M HEE (GFP) KGR .

% & £ E 248 (co-immunoprecipitation, Co-
IP) K%M FITE 2 /S 6 e B3 7R ML, 411 i
2 Ik 3 80% i, 43 il 45 T LDA 10 umol- L AT 4A R
() DMSO AL 12 ho SR 5 FH & A7 B 1 a4 i 7710 R 3 1R
Tty 00 o1 7] %) TP 2R % 1 SR A Y, UK B 2R 30 min,
7E 4 °C+ 14 000 rmin™ (1) 2% F &0 15 min. HUEE A
IS WEAT BCA E &, AR 8 1k B B = 1 8 1
A 5xSDS 2% 1k, T 100 °C & J& ¥ 1 #% 10 min 3 47
Input 41 FE 5 1] %5 BUH 1 mg 25 AR S —PifE 4 °C
JEF S LWEE 12 h, AR5 5 B G REBRTE 4 °ClE#: 34
LW E3h BRIk E S S, A
0.02% PBST ZZ MR BB A BR 5 IR, I Ja ¥ N ER 2 &
W) b BT R AR U4 BT 1 EP A R, N 5xSDS
Gz, T 100 °C4 & ¥ H I #4 10 min FEAT 1P 4K 4
il & o SPAT A /N B TG Bu A A 9 9115 BE, 98 )5 gk
4T SDS-PAGE #11 Western blot 73 #T -

SRALEFESCIE (proximity ligation assay, PLA)
SRR R AN R TR R AR LR, MEEE 24 h S, 2 BilZs
T LDA 10 pmol-L"' F1 5 A ¥ DMSO AL 2 12 h. 48
J& F 1xPBS 2% M3 ¥ % 40 M, 4% 2 B R [
10 min, 4 8 6o 728 G 538 3% 0 % 10 min, 4S5 R [H]
F 1xPBS 25 i i 6 %, PLA B I 37 °CH M 1 h )5,
4°CHEE —Pu 12 ho #RJ5 % Sigma-Aldrich $2 4t 125
BRERAE, O FIOE S IRAE B B R fR .

Western blot SCI&  FH % A4 S [ 40 1 771 R0 1 1R
Pt 100 1) 7] ) RIPA 2 fiff 0 24 4t PR, 9K 1 22 f% 30 min

J&, 7E 4 °C 14 000 r-min” [ 2 2F F B0 15 min. HUER
FI Y B3SO AT BCA JE &, R4 & Rk BUE & 1 &
F1 0N 5xSDS 2% ¢ i, B T 100 °C & J& 1% 1 hn #4
10 min, HEATFE A% o BEAFE 5L BL 20 g B H & AT
HAL YK Ji5 56 7% I PVDF 5 |, 5% i HE @08 == iR 5 141 1 h,
YN o = R 71 L N W =% b L i O

M2 B SELS (colony formation) 5 41 g DL &F
FL 500 /%5 B Fl T 24 FLAR o BARCER R TR 4
FEFE[F N 45 F LDA (10 pmol-L™") &b ¥R, 43 K 5 k%
FEIL[FIN 45 7 LDA A3 . 4 LDA b3 9 K 5 Yo, H
1xPBS 2% M vk B 4 L, 4% 2 58 % [ 2 10 min,
IxPBS &R B 77 J5 , P 45 i 5V WAL 5 10 min, 1%
PBS 2P e It T8, i EA .

CCKS8 S£I8  F NCI-H1975 4 i 42 Fh %5 96 FL#L
W R LA BN 1< 10* ), S NG BE 24 h 5 45 T
LDA 4| LDA 2K 4 0.312 5.0.625.1.25.2.5.5+
10.20.4080 umol-L™, X} B 2H it A % & DMSO. %74
48 h i, FFFLF4 8 92 FE L CCK8 7 = 10: 1 Ay EL i A
CCKS8 iR, 37 °CHFE £ 1 h, 1 5 58 il o 1 FH B A A
7E 450 nm 3 K W E S FLI IR L B (4) 1H. @il o
AL ST (%) = (A g =A spr5) | (A spag=A 1)
100% "1 541 3 77 -

SHFFE A S M ¥ R Image T
K F A1 GraphPad Prism 815, BU{E LA x £ s RoR, P <
0.05 N NZE R BA SRR L.

R
CRLF2 2 TRAR2 (UBLEEEH
N T % 5 TRAF2 BAR I e ARG 8 1, AR B9
BT LU R Ak 100N R AH G SR s R D iR
EIE R R A FE R i B B MR A E T 2
R 2 5 IR R A& AT, K SR E B D)
RE 7 A IR 40 B SR AR B 5 A AT R B RN RS (A% O
ML, @ TG IRE M 259 RAEIA 2 M m 249 2
BT R A T8 9T 2 Fh 28 0 MR, B0 R = 1 e
AH G H B = A8 RO I PREE [A) 25470, 1k 30X S 5k = 1
[Fa) 24547 1) P 8 A 5% B E BEAT IR AT, A3 BT R IR
BIFEAEVR IT HE A O MEDARE ) BT 22 o AH DG 2R
FRA N RGP X Il = B 1K 7 145 A AR
SERRAE, X 6 EE 1 DA B 1 U, A M DA ) g e
Jei AH DG B 1 9 TE R BIET (0 Bt i R 25 M AR 4 1B Y
77 1) o
AR TR T R GE T7 kAT 0k, R A
mCherry bR %5 ) TRAF2 (TRAF2-mCherry) 5575 GFP
T 25 FA) 25 JH R AH 5% £ 19 4 Jnl) 3L 4 22 HEK 293 T 4 i,
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WIS W IR IR R HAEE O (B 1A). 8
R B, BAEE Y TRAF2 I, TRAF2 43 A 76 41 il
Jii; 7E 4L 35 %41 K, TRAF2 5 CRLF2 76 41 Jfa J5i T 7%
R EANES, BAEAREHIHEESES (B
1B), $#&7~x CRLF2 HA7-1E A 5210 TRAF2 [ 3V 248 f 7€ fi7,
A FLET 23 23 A R RS 15) AR OC X I # . R T 3R IR O
%15 2] /) TRAF2 5 CRLF2 {9 H.{E, AHf 7T i# it FRET
SE56 R I TRAF2-mCherry 5 CRLF2-GFP 2 8] 7 7F ¢
w0 58 LR A B % B8 AR (| 1€\ D), 1iF LA TE
TRAF2 5 CRLF2 ##7£ PPI.

78 A /N 41 f fiti 8 40 i NCI-H1975 A1 45 7 Je 41 g
HCT116 L, i# it Co-IP UF B W4 35 7E 40 L 9 P TR i 2 &
) (I 1E); Jfif it PLA 3&4F T TRAF2 5 CRLF2 [l 4
PEVEE EAHEAE ] (BI1F). LU g5 S B, 7 it Al

A

1L i

Tumor-associated
protein-GFP

— —

TRAF2-mCherry Co-transfection for 24 h

Individual transfection Co-transfection

E
NCI-H1975 HCTI116
o o
= E = 5
o o
é_ —5 15 ‘:E §_ é o H
H =2 & A -
. =
50— - CRLF2 50— - CRLF2
— -
so_ . . TRAF2 o = g . TRAF2
5 - GAPDH . = GAPDH
kDa kDa
Figure 1

4h Ry e 4 i Hh 47 7F TRAF2/CRLF2 ) PPI.
2 LDA{#I#| TRAF2/CRLF2 EHEE

LDA /& TRAF2 ) E 8L [ /N 1, 8 T L3 =il
K& (E 2A), H 8B 5 TRAF2 HAE & A 1
PPI'7. A T Wt 5t LDA =& 15 %f TRAF2/CRLF2 [#] &
AR ARG REIER, A8 5T E SR H FRET S8 5%, 7
HEK293T 4f i 1 3£ 3% 15 TRAF2-mCherry 5 CRLF2-
GFP, 43 5l 45 F LDA (5. 10 120 pmol-L™") kb B J5
TRAF2/CRLF2 (1] 5 56 JL 4R g & 4% # 2% 5 DMSO 44
1822 FEAIC (2B C), #2755 LDA 7] H 401 ] TRAF2/
CRLF2 B2 H B AR

lii J5, 7€ NCI-H1975 Al HCT116 48 il ., PLA I
Co-IP 45 R .7~ 45 F LDA 10 umol- L' 4b B J5 0 1. 2%
1) TRAF2/CRLF2 (1) & A FAE (KI2D\E). Ll 145

- RET 5
Excitation Emission
N\ A
—
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Preliminary screening Re-screening

D
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FRET efficiency/%
w >
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CRLEF2 was a novel interacting protein of TRAF2. A: Screening flowchart of the screening process for tumor-associated proteins

that interact with TRAF2 (created in BioRender,https://BioRender.com/70267hq); B: Representative images of single and co-transfection of
TRAF2-mCherry and CRLF2-GFP after transfection for 24 h in HEK293T; C: Representative FRET efficiency images of TRAF2-mCherry
and CRLF2-GFP after co-transfection for 24 h in HEK293T; D: FRET efficiency statistics of TRAF2-mCherry and CRLF2-GFP after
co-transfection for 24 h in HEK293T; E: Co-immunoprecipitation (Co-IP) assay of TRAF2/CRLF2 interactions in NCI-H1975/HCT116
cells; F: Representative proximity ligation assay (PLA) images of TRAF2/CRLF2 interactions in NCI-H1975/HCT116 cells. Scale bars: 5

and 10 um. n = 8, x+ 5. P < 0.01. TRAF2: Tumor necrosis factor receptor-associated factor 2; CRLF2: Cytokine receptor-like factor 2;

FRET: Fluorescence resonance energy transfer
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W], LDA X U8 1 S #MJE M TRAF2/CRLF2 1) 8
ARSI MHIE o
3 CRLF2%54& 7 TRAF2-TRAF 254338 H 1 LDA 4%
51 PR B

N T B Hfi TRAF2/CRLF2 (1) B A 45 & 47 5, At
FFEE T TRAF2 4K (TRAF2-FL) S AN [F] T fit 45 1 45k
) 7% W7 44 : TRAF2-M1 (1~97, ring 4% ¥4 1) . TRAF2-
M2 (98~250, £ §i 45 ¥4 38) Fl TRAF2-M3 (251~501,
TRAF 45 #15) (& 3A). K % TRAF2 # Wi & 73 5 5
CRLF2 344 4L 25 HEK293T 40 1 5, i i Co-IP S2 6 46
WA B, 765 N TRAF2 42K )2 TRAF 45 14 330 48k 6 A 11
FEA A, /] S 2% U vE H CRLE2, 146 ] CRLF2 5 TRAF2
(1 45 & F AR M T TRAF2 (8 C 3 TRAF &5 #) 15
(K 3B).

BT BABE FT00E 52, LDA 45 A 7£ TRAF2-TRAF 45 14
W, NIRRT LDA J& 75 BE FH T TRAF2-TRAF 45 & 17 /4
5 CRLF2 B {F, A B 5T ¥ CRLF2-mCherry 43 jjl| 5
TRAF2-FL } TRAF 45 #3834 7] % % 22 HEK293T 411 /il
36 hJa, B4y 7 LDA 10 umol-L" 40P 12 h, #£ 47 Co-IP
SA . SR EOR, 5 XA A, LDA B 55
CRLF2 5 TRAF2 4= K J% TRAF &5 Ky sk ity EL{F (P& 3C.
D), ilF B LDA W] F§ 7 14 #h fH B CRLF2 5 TRAF2 1
TRAF &5 i3 R 454
4 LDABTINGISTAT3I 5 S B LA

1 D i i 25 J5T bk 2 48 B AE i 25 (thymic stromal
lymphopoietin, TSLP) [ ¢ # 52 #&!'""? CRLF2 7] # 55
IR JAK XN, 33E T B B2 {1k STAT3, f Z4id it
pSTAT3 AN A% A ¥ ¥ B R R k™. 75 il v, STAT3 {5

A B TRAF2 / CRLF2 €
LDA 5 pymol-L"! ok
3k k
25. i == DMSO
a X LDA 5 pmol-L-!
5 20 = LDA 10 pmol-L-!
& g 74 T LDA 20 pmol-L"!
~E
% B 10 i
=
)
5
LDA 10 pmol-L"! LDA 20 umol-L~! =
0
D E
NCI-H1975 HCT116 NCI-H1975
TRAF2 / CRLF2 TRAF2 / CRLF2 Input IP:TRAF2
DMSO 55 § DMSO LDA -+ IgG - +

TRFA2 / CRLF2
Duolink number for cell

0
DMSO LDA

T .

® o
S S
*
*

- S CRLF?
so— MM SE TRAR
J5— Wemes GAPDH
kDa

=N
=]

[ —
(=
B

TRFA2 / CRLF2
Duolink number for cell
(=3

DMSO LDA HCTI116

Input IP:TRAF2
LDA -+ IgG - +

Figure 2 LDA inhibited the interaction of TRAF2 and CRLF2. A: Chemical structures of LDA; B: Representative FRET efficiency images

of TRAF2-mCherry and CRLF2-GFP after co-transfection for 36 h in HEK293T upon the treatment of LDA (0, 5, 10 and 20 umol-L™) for

12 h; C: FRET efficiency statistics of TRAF2-mCherry and CRLF2-GFP after co-transfection for 36 h in HEK293T upon the treatment of

LDA (0, 5, 10 and 20 umol-L™") for 12 h; D: Representative PLA images and duolink spot quantitation of TRAF2/CRLF2 interactions in
NCI-H1975/HCT116 cells upon the treatment of LDA (10 pmol-L™) for 12 h; E: Co-IP assay of TRAF2/CRLF?2 interactions in NCI-H1975/
HCT116 cells upon the treatment of LDA (10 pmol-L™") for 12 h. n =3,Xx+ 5. "P < 0.05, "P < 0.01, ""P < 0.001. Scale bars: 5 and 10 um.

LDA: Liquidambaric acid
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A B Input IP:GFP
. " CRLF2-mCherry + + + + = b I =P
Ring Zn fingers TRAF TRAF2-GFP + - - - PR
TRAFZ - TRAF2-MIGFP - + - - =
TRAF2-M2-GFP - - + - - = &
1 97 250 501 TRAFZM3-GFP - - - + 1g6 - - - +
TRAF2-M1 100 — s -
e = Crir
TRAF2-M3 . -
L * GFP
50— ' . e ; L
o "
35 @EBENSEESEES GAPDH
kDa
C Input IP:GFP D Input IP:GFP
CRLF2-mCherry + + 3= o CRLF2-mCherry + + Sl &
TRAF2-GFP  + + + o+ TRAF2-M3-GFP  + + +
LDA - + IgG - -+ LDA - + IgG - *+
100— 100—
=28 2 # CRLF2 -. i = == CRLF2

100—

GFP

35 ] "W GAPDH
kDa

35— = GAPDH
kDa

Figure 3 CRLF2 bound to the TRAF2-TRAF domain and was specifically blocked by LDA. A: Diagram of TRAF2 truncation; B: Co-IP
assay of the association of GFP-tagged TRAF2 truncations and mCherry-tagged CRLF2 in HEK293T; C: Co-IP assay of TRAF2-GFP/
CRLF2-mCherry interactions after co-transfection for 48 h in 293T cells upon the treatment of LDA (10 umol-L™) for 12 h; D: Co-IP assay
of TRAF2-M3-GFP/CRLF2-mCherry interactions after co-transfection for 48 h in HEK293T cells upon the treatment of LDA (10 umol-L™)

for 12 h

I B AL TR AR HOIRES™Y, o FEROE 2 B R
T3 I e 200 A PO 3 5 BRI O R R RS i 0, TR L BROR i B
TRYT I E TR A

N T BRFC LDA Pt 10 4E I, AT 90 a8 2 4
. B T B SIZ 8 06T /N 1A FH T i s 4 ) 38 475 400, 33k
177 W%, NCI-H460/HCC827/NCI-H1975 4l i 42 LDA
(2.5-5 8110 umol-L™") 4B, & B LDA X 3E /)N 2 it fili Jegs
I NCI-H1975 BA 55 5 sl e (B 4A). ik —
#2381t CCKS SZ46 & B, NCI-H1975 41 i /£ LDA Ak ¥
J& 40 R 0 B AR (B9 4B), 3R W LDA v] A 2030 1 NCI-
H1975 20 i ff) 34 58 66 77« ARHIF 50 33 — 25 R 8 LDA %t
STAT3 15 5 i % 1 i 42 4E F o ¥ NCI-H1975 41 Jfl &
LDA 10 umol-L" 4 # 12 h J5, i#id Western blot £ ] &
I, 41 A N STATS3 (1 1 8 16 7K ~F 8o6] HE 4 I 3[R 1IK,
M J&h STAT3 & A /K ~F 6 W] & A8 4k (1] 4C), & W] LDA
AR S ) STAT3 (1) 5 IR A i 72, B 45 FH W STAT3 (5
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Figure 4 LDA exerted anti-lung cancer activity by inhibiting the STAT3 signaling pathway. A: Colony formation assay of NCI-H460/
HCC827/NCI-H1975 upon the treatment of LDA (2.5, 5 and 10 pmol-L"); B: CCK8 assay of NCI-H1975 upon the treatment of LDA with
dose course (0, 0.312 5, 0.625, 1.25, 2.5, 5, 10, 20, 40 and 80 pumol-L™") for 48 h (n = 3); C: Western blot analysis of STAT3/pSTAT3 in NCI-
H1975 cells upon the treatment of LDA (10 pmol-L™) for 12 h; D: Western blot analysis of STAT3/pSTAT3/TRAF2 in NCI-H1975 cells
containing siRNA against TRAF2 upon the treatment of LDA (10 pumol-L™") for 12 h (n = 3); E: Western blot analysis of STAT3/pSTAT3/
CRLF2 in NCI-H1975 cells containing siRNA against CRLF2 upon the treatment of LDA (10 umol-L") for 12 h (n = 3); F: Mechanism
diagram of LDA (created in BioRender, https:/BioRender. com/o4dmaro). X + 5. "P < 0.05. ns indicated no significance. STAT3: Signal

transducer and activator of transcription 3
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