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TALFFRAT, HNETs* I A Ka91E A . 591, @AM AT & 20 2 Fa BT S5 e 6948 R &2 A &
HCC 7 48 B# i A8 % 2 B 69 R GA M L, AmdR 0 NETs3t AT 5% @ XA BAT e e s he b %ok . RS,
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5% T MEEEAR &M, BB Hep3B4mit, L F #9 ALT/K-F 7+ 5 4% = Hep3BLa e sh fe % 4. MUl A5 & BA
NETsi# it ki 2m e st R & Fntd A F 9 AP IG IR, A f 4 T8 aa e bd A KIRABEA A 0. B sk,
ZAF R 4B TNETsif it i FECME AT St HCCHE 78, 38 1R ABBE AR, ST 4015 AT i sh k.

KHRIA PRI MR AR AN A R A, A A AN o A AU o R

Neutrophil Extracellular Traps Promote Hepatocellular Carcinoma
Cell Proliferation and Impair Hepatocyte Function
by Remodeling the Extracellular Matrix

ZHONG Hongling", WANG Jinli*, XIAO Sijia’>, SHEN Kan', QIAN Chen', WANG Wenxi?, ZHAN Shuyu',
CHENG Shuqun’, ZHENG Yongxia'*
("Medical College, Jiaxing University, Jiaxing 314001, China; *School of Pharmacy, Zhejiang University of Technology,
Hangzhou 310014, China; *Sixth Department of Hepatic Surgery, Eastern Hepatobiliary Surgery Hospital, Shanghai 200433, China)

ek H 393: 2024-10-17 B2 H: 2025-02-19

WIIT A8 2> 2 B2 R WEFE 51 H (i fE 50 LGD22H160004) 55 2% 17 23 2 WF 58 W1 H (k11 50 2023 AY 11006)F1 54 % K22 K 2 4 A B I 2R 1 Rl (At o 5
8517241010) % B 1R A

LR R

*EEVEH . Tel: 0573-83643819, E-mail: zhengyongxia@163.com

Received: October 17, 2024 Accepted: February 19, 2025

This work was supported by the Zhejiang Province Public Welfare Applied Technology Research Project (Grant No.LGD22H160004), the Jiaxing City Public
Research Project (Grant No.2023AY 11006), and the Student Research Training of Jiaxing University (Grant No.8517241010)

“These authors contributed equally to this work

*Corresponding author. Tel: +86-573-83643819, E-mail: zhengyongxia@163.com


https://cstr.cn/32200.14.cjcb.2025.05.0005

ik R A TP VLR M S0 55 d DX S e A A (R T A S B O T R D 1027

Abstract

critical driving force in its development. NETs (neutrophil extracellular traps), as key products of the inflammatory

HCC (hepatocellular carcinoma) is a prevalent malignant tumor, and chronic inflammation is a

response, play a significant role in the tumor microenvironment. This study aimed to investigate the role of NETs in
regulating HCC proliferation and metabolic reprogramming. /n vitro, a co-culture system of NETs and Hep3B was
established. The effects of NETs on HCC cell proliferation were evaluated using CCK-8 assays, cell cycle analysis,
and soft agar colony formation assays. /n vivo, a subcutaneous tumor xenograft model was established in mice, and
NETs were induced by lipopolysaccharide. Tumor growth was evaluated by measuring tumor size and examining
liver pathological changes. Moreover, the effects of NETs on the metabolism and function of liver cancer cells were
explored by detecting glycogen content in liver cancer tissues and cells and the expression of glycolysis-related
genes, respectively. Finally, immunofluorescence staining was used to detect the expression of Fn (fibronectin) in
the extracellular matrix to explore the underlying mechanisms, and Western blot was used to measure the activ-
ity of the integrin pathway mediated by Fn. Results showed that co-culture with NETs promoted the proliferation
of Hep3B cells in vitro. In vivo, NETs promoted tumor growth and inflammatory cell infiltration in the liver of
C57BL/6 mice. Additionally, NETs decreased glycogen levels in HCC cells, enhanced glycolytic activity, and in-
creased the levels of ALT (alanine transaminase) in the cell culture supernatant, suggesting impaired liver function.
Mechanistically, NETs increased the expression of Fn in the extracellular matrix, remodeling the tumor microenvi-
ronment and providing a favorable condition for tumor cell growth. Therefore, this study reveals that NETs promote
HCC proliferation by inducing ECM remodeling, enhance glycolysis, and impair hepatocyte function.

Keywords neutrophil extracellular traps; hepatocellular carcinoma; tumor proliferation; extracellular ma-

trix remodeling; metabolic reprogramming

41 B2 (hepatocellular carcinoma, HCC) & 4= ¥k FAER, B DU SRR RS B TR, T

0, B A R ZRRBE T R 35 A S i 51 ) e,
KRERRESEMRIEZVIARN, BHRRH, R
AN I B 42175 5 4 ik (R RS IR B e AR 2,
T8I A 2 R TR 1% (tumor microenvironment, TME)
TR R IG5 . 1R 28 IR,

HR PR 241 A 4175 48 Y (neutrophil extracellu-
lar traps, NETs) & A ¥4 k7 41 B 305 Ji5 B i) DNA-
HEA-PREAEEY, RV KNS 56 ED
8 AR NAR 0o I AR FE K B, NETsTE &
it R ¥ AR A 0 — U7 1 NETs i i {2 i3t it e
B g R I A T B IN  2 93 S8 A O, 5y — 7 i i B
SETMES W 8 A=) 447 R IR UEE R B, 1
B ANETs7K -5 Mg 28 25 AN Rl Ji5 I 225 AH 55T, 46l
g4 i ik AE B8 3 6 24U 25 DNA(circulating
free DNA, cfDNA)ZKF & 2 T 1, i i 37 o
cfDNAZK 7T DAHS 73 S e 1A NETs K1,
X $2 78 NETs 7] g A2 28 0 — i Jgd 0 11 % A (1 78 12
I

HCC 8 SR AT AL FE S o 184 A Y 2 G 72
SR AR T I A NETs X HCCHE 5 AL U 11

NETs 5 FH@ 41 il /R Hep3BAA ML RE 246, R M
%2 7 NETsXf Hep3BAU MG 5E . v FETE e /1. 4H
R0 Sl 91 B R W AR PR S0 5 B TR N S, ST T
S Hep 1-641 il i N R AEJR AR 2Y | IC& i 22 5 3

NETsTE i, F0l 7 NETs X HCCEH fa A& K Rz A 1)
YEF .. ABF4RR 7 NETsEE HCC R 4 K & v (7
ML, 948 FMINETs TR va T7 $e At 1 BB AR

1 MRI575E%

1.1 M8

L1l @mfez  NIEAHEY0E ZHep3BAI IR AT
M ZHep -6 [ 1 B R} 2% Bt b 40 2 .

1.12 F¥sh4h MM, 8~12#CSTBL/6/N W
TR RAEVMRE R AR A . RS
(IR EEE F VRN, FF4 55 6 K22 R =P SL 50 3
YIS HZR 51 2 I ALAE LIS - JTUMC2023-018).
1.1.3 533X A IR —25 % (periodic acid-
Schiff, PAS) et il & L-FL BRAS A7) &5 LA A
B-actin. GPI. HK2. SLC2A1. SLC2A45| ¥y
T Fig R RAEMEARK M A RAF
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1.2 F& 2x10%mL. "L 100 pLAH A 25 0.35% 31

121 SR T @IS B R LT B 8~12 /%
& C57BL/6/NER., ALFE J5 Jo TR 43 B i MAE &, BY
FE WS, H MG RPMI-16408; 75 5 b v &
BEE . B gl 2 & T 3 mLESJEIR & W)
(Histopaque-10775 Histopaque-1119#Z4&FR EL 1:1
BA) L, FiRFAM T2 000 r/minZ 030 min. U4
Histopaque-1077-5 Histopaque-1119 51 &b [ 5 14 i
R E, U R PRI E T37 °C. 5% CO.K%
FEAA R TR 24 h, {3 ARG L € Aar U o R 20 P
alifg,

1.2.2 NETs#IMEF  FdvRign i< 107 /4L
F245URH, 43420 AL : ControlZH[14.1 mmol/L - Hi3E
EAN(dimethyl sulfoxide, DMSO)]. PMAZH[20 nmol/LIA]
2 5E PR i RS TR I (phorbol miyristate acetate, PMA)]«
ATRAZ[1 pmol/L4x e 4k H R (all-trans retinoic acid,
ATRA)]. ATRA+PMAZL[1 umol/L ATRAXNHE 3 hj5 i
A20 nmol/L PMA]. #bEEf5PBSIHYE, 56 R FRkhE 77
24 h, W EiE T80 °CLRAT % H -

1.2.3 CCK-8iXF| &/ THom e 3gsaee ) o
A B A K B Hep3B4H AL, ¥ & Control4l .
PMAZ%. ATRAZHHI ATRA+PMAA ; ¥ & 4Hi% S
A AR RS R (BRI S U770 1.2.2) Fl e A RE 3%
Fe4% 11 U BIR & (AR B2 R 50%); 4 Hep3B4H
L LA 2% 106/mLIF1 %5 BEFE R T 96FLAR H 5 37 °C 5%
COBFFRA R4 K5 9524 48 72 h; FEFLIIA10 pL
CCK-8A, KE0% E 1 h; BEFR UKL IN450 nmik K 4b
(IR E (D) EL

1.2.4  @mie B Bk =8 o A EOSEOHAE KT
Hep3B4if, # & ControlZll. PMAZLFIATRA+PMA
W, ¥ KA R K S REERE T TIE
UL 1.2.2)F1 58 4 B 7R 42 11 R BiR A, 20 ) B =
Hep3B4H /i, HL500 pLA0 iy b 24 LA,
FLIX10°AN . 7E37 °CREFRAE PR 7% 24 ho FIf
TR E 25 4 e £

125 @mfasvflg ol ki LR, %
3 mL 1.2%3R I BEVAN 3 mL 2x DMEM# 55 3R
5], BU1.5 mLyEAN6FLAR Y, SE R EERE o R Pk 20
L (2% 1040 ) B 2 24 LB 1, % 1.2. 220 BARSNF
S NETs. 3 FiEW, #4100\ 500 uL DMEME; 7%
FRFTE R, BRI IR, £-80 °CIRIF. 4
SV SR 50 A K ) Hep 3B A, S 4 D 2 3 %,

JEFER DMEME; #2585 0, R AT ¥ &8 A 3 g
BE BN B 6FLAR . % E ControlZl. PMA4,
ATRAZLFIATRA+PMA#L. 37 °C. 5% CO.}5 5
PR FR 10~14 K. EF TR, K& HTE TR
1R SRR TR B (AR 3 75 L 1.2.2) 1 58 3 57
FA7 L1 BIR A, W 750 pLIn AN B &4, 24
J&, B

1.2.6 LPSHRA %5 NETs#) K T2 4454558427
N T 5 LPSiF S 1 NETs X AT 4n a8 5 il s, Ff
32 L 4~8 A1 (1) CSTBL/6/IN R B 434 440 : Control2H
LPSZH. ATRAZIAIATRA+LPSZH. EARERAELIT : ¥4
5%10 4™ Hep1-64H il 51 3 CS7BL/6/N R 5 T4
21, MRt KEN4RE, TRE2R, LPSAHMIATRALPS
2H 1)/ BRoE I B s S I 7 4 T LPS(10 pg/ R,
Control ZH AT ATRAZ )/~ B3N i 13 5 55 & G 1 PBS.
7E 14~28 K , ATRAZ AT ATRA+LPSZH /) Bl 5 J it
E 177 2045 ATRA(10 mg/kg), Control 4L FITLPSZL )
NERE E SR . 4P S A0BE/ N R, U RN
FEAEsR, — i IR B 4% 2 RHEEH, B350
A7 T80 °CH, FH T 58556

12,7 R TFHHRBE D ZAEHELE  ¥1.2.6%1
MR 5, Fl4% % 5 i = a1 e 20 2148 h/E,
AT o AR EiRAZGR10 sJE M, (R =
YIRS so Bi/KE F, HIIEIEE,

128 #REE  BUTHZERKIAMAFEZ(Control
. PMAZL. PMA+ATRAZL )] Hep3BItI4HfLiEAT i1
A F R 4% 1) 22 5% FR R 30 ] 52 20 min; S8 S5 AR F3fg
B RAEVEAR AR AR 2 7 Fre L) PAS Y 43505
B UL A S RER YA VS 10 10 min, Schiffis71) & i
BEYE G 15 min, F3ACKE R 2 Y42 min, o =R
XL EA30 s; R R E IR A TR .
1.2.9 ELISA# | Hep3B#a /e F ALT(alanine
transaminase)#9 /K- ERORH B30 A K A PR A [R) 4. 531)
(Control4l. PMAZLMIPMA+ATRA4L)] Hep3B4H
L, K B 2H AR R A PN T2, AR — N T2 A R
FEFRW AN NN CCL(100 mmol/L), 35— V20 5 #ie y
JREE IR, 75973 hJE B0 (% iR . 800 r/min. 5 min)
B B3, 4% B L ELISA I SEE6 B 18, SefE iR
NHHMTHURR A AT, 2 57537 °CHE iR i
H 90 min, FFUEEE, B bR AL ERRWE, FIA
ADHP TAEM, =BG H 5~15 min, Z G IMAZ%
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RS S R 2k, FH AR SGI E 450 nmg K AL 1 D
{8

1.2.10 @mfefizRt BOTEERKIHMARA
5] (Control4l. PMAZL. PMA+ATRA#4] )] Hep3B
(20 e A T 22 22 RO IR 0. 0 119 24 FLARIE Jr |,
37 °CH57%24 ho /MO EIE, PBSBEE3IR, BEIK
5 min; 4% % 5 W 2 I[85 £ 20 min, PBSHEER3IX,
£ER5 min; 5% BSA-PBST=E B M1 h; 5%l
HEEHEEPUE(1:100) 4 °CiEE LR K H RIYC—HT,
PBSHEE 3K, #:X 5 min; 5 1L 31 % Alexa Fluor
488FRIL LM (1:500) = I EEJEFF A 1 h; PBSPES3
R, BEVKS min; DAPTYE G = iR 0% & 10 min; H
RIEKFIAEE S min, F 5 5755 06 2Bt T W 52
k.

1.2.11 Z % PCR il Trizolal 7 )4
g FR P HUS RNA, F£48 H Prime-Script™ RT Master
Mix(Perfect Real Time)¥f &t RNAW ¥ 5%/ cDNA.,
p-actin($%5: QHO0001S). GPI($2'5: QH03145S).
HK2(1:5: QH03345S). SLC2A41(1:5: QH05633S).
SLC2A44(1%'5: QHO05637S)%5 3L [Kf# F SYBR greeniit
17 SEmT 5E B PCR. B Rifk 2 AMAFLIIA 1 pL
RNA. 5 uL SYBR green. 0.4 pL_FJ#54). 04 uL'F
JE5140F 3.2 uL DEPCIK ; BARY SEAE A& 2 TR
(95 °C. 2 min). 2814 (95 °C 30 s). 1B K (60 °C.
30 s). ZEfH (68 °C. 20 s), HAARM: . B KFIZEMRTR
HE30MER . &I AR RIB KR~ CHA,
a2 O EHEAT AT .

1.2.12 &ARPE,H  fEHWHEEE G
A RIPAZHR 22 phf e B i 4 B 1, 1 BCAR
AN E R AR E. SR E A ET SDS-
PAGEBR /) B 447 2 PVDFE_E | I 5%/Bi g 0k
FEIE 2 g, FTBSTHER, IIA—$i[Fn(1:1 000).
p-FAK(Tyr397)(1:2 000). B-actin(1:2 000). GAP-
DH(1:2 000)] 4 °CH¢ & id %, X H HTBSTH ¥, A5
M Z=3(1:1 000)5E E 1 h, 5 5.

1.2.13  FLEgAem  HUE4H (Control4l. PMAZLA
PMA+ATRA#) Hep3B4H (185 7% 13, #&#R L-3L.
i 6 W 70 £ (B2 5 - S0227S) Ui B 546 I 375 -
FRK T Rk e BEFLINNS0 pLgm i b3, AR %3
FAL, SRR RN TAEWE ; 37 °CHEEGIY H 30 min;
B S 52 570 nmip AL DA

1.2.14  %itoHr K HGraphPad Prism 9.0%% {41

ATHARE T, S0 EHE F P Y HARHE R (meantSEM)
FoR. PRULIRIE LB R e, 2 2R 50 e iR A
BRI )5 2543 M1 (One-Way ANOVA), P<0.053R /8% 53
Aot .

2 HFR
2.1 NETs{&5MEi# Hep3BZAARIETE

AR 2R PMARTh S 7 NETs A
B R 7 AR ST NETs A e 248 e 364 5 PRy sz e, AT D
K CCK-8¥EA Il T Hep3 BAH iU /£ NETs 4% 14 15 7%
BTG I EE . R ME AR : &AL
HE (1) Hep3 BAH M 7 48 hivt 4 f i /a8 B Tivg , A
FLAL T % 2H Hep3BA L1577 48 hif) DfE . 5 Control
AL, PMAZH4HAIE 77 235 -5 [(2.0420.05) vs
(1.75%+0.10), P<0.05], ATRA+PMA 41 41 Jitd 5% /1 4
BT PMAYLA P [(1.7540.10) vs (2.04+0.05),
P<0.05]. 455HEH: NETsAEUE (L3t Hep3 B 1454,
1M ATRAE I 5 NETs A4 %, R8I 55 NETs X I
Joe 20 R PRI G B A

N T HE— DR FE NETs % e 41 i & #A il 52 m
BTATR G A 733 7 Hep3B4H /g 5 NETs %
Fr I A i W53 A . 45 a0 1B/ : 5 Control
HAHEL, PMAZH Hep3BAH g b T~ SHAMY LA 2 2 =
[(37.840.2)% vs (29.6+0.1)%, P<0.000 1]; ATRA+PMA
AN AL T SHAT4H L LU B AH T PMAZE A BB
[(35.4£0.1)% vs (37.8+0.2)%, P<0.01], {E475 =5 T &
H, 7~ ATRARERE 73 1 NETs X Hep3 B4H fitd J& 31
(A . S i A A AR B, NETs 5 1 iFe
AR YIDNA S 2434 [r] SHIW RS, S~ 4 i J& S 7
I, 4 p g G T R o

FIAk, T IS BRI T i S AR g — P AR
FL T NETs X i 20 il oo B2 T2 BORE T B2 . 45 2R
R (B 1C): 5 ControlZH Ee , PMAZ Hep3B4H il 2
B 7 B K S I N [(113£4) vs (6429), P<0.001].
ATRA+PMAZH (1) v B HUAH T PMA 4 2 3 gl 2>
[(71£6) vs (113+4), P<0.001]. LA 526 st R,
NETs At 1% 5 35 1 58 Hep3B4H AU (1) 7o B i RE /1. 45
FFTIR, NETsR 3 1 JFi 40 i () 38 5
2.2 NETsEEfB{RE K T B aiEsE

N Tk 2 ER S NETSTE A4 P4 S5 BT 41 At 184 5

GRS, FRATTEEST T Hepl-640 M0 f N A AR AR, I

FEHARNFIH LPSIE S T NETsTE R, HARSLI ik
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Hep3B
(A) 2.5m
* - Control
20 - PMA
1.5 & ~ ATRA
qu 0- 7z * - ATRA+PMA
0.5
T 2w @ w
(B) Time /h
Hep3B
© P == Control
g/ Control PMA ATRA+PMA =80 = PMA
i s S = ATRA+PMA
g a s 560
3 o S 2
ERE . ER 240
g & g g¢ Z
g 2 g 220
M z
< a6 o 3 100 9060 S0 100 = 0
Channets (propidium iodide-A-propidium iodide-A) Channets (propidium fodide-A-propidium fodide-A) Channets (propidium iodide-A-propidium iodide-A) () G/G S G,/M
C Control PMA ATRA ATRA+PMA 5
© 2
£100
(=1
z
a S 50
5 O
jant
0 A
S \ad \ad
c&‘ QQ Y(S{{y Qé\
G QS‘X

®

A: CCK-8KMINETs % Hep3B4Hf IS GA A 1 (15400 . B: I VA AR KT MINE Ts X Hep3 B4 i J& HAM 520 . C: SRR T P T B S 0 K MINE Ts
HofHep3 B4 5 B FE B AE FT 0840 . n=3. *P<0.05, **P<0.01, **#P<0.001, ****P<0.000 1.

A: CCK-8 assay was used to detect the effect of NETs on the proliferation ability of Hep3B cells. B: flow cytometry was used to detect the effect of
NETs on the cell cycle of Hep3B cells. C: soft agar assay was used to detect the effect of NETs on the clonogenic ability of Hep3B cells. n=3. *P<0.05,

**P<0.01, ***P<0.001, ****P<0.000 1.

El1 NETsAshT AT Rz 4mpetsEnIER

Fig.1 The effect of NETs on the proliferation of liver cancer cells in vitro

B 2AFTR . 8 /N AR BRI, 41/ R
PR ARG e N, R 2R (P>0.05)(K 2B).
ARFE /NG, HCH TR A B A AR, 4 SR n ] 2C A
K 2Dz, 7E LPS % NETs/E )5 , 5 Control 414
bt LPSZH /)N BRI iR A4 RH . & 4 K [(218.3+0.5) mm?
vs (196.2+1.5) mm?, P<0.05], % W NETs/E# 7 s
A& T ATRA+LPSZL s (R FH B & /N T LPS 41
[(212.8+1.0) mm? vs (218.3+0.5) mm?, P<0.05], $&/x
ATRAREWSHNHI NETs 75 S Mg A . HEJef4h
IR, LPSA /)N B NE A A7 75 B &2 (1) 98 PR 40 i
1, T ATRAZH AT ATRA+LPSZH ) 28 9iF S N 5 Pk
8, HZEATRA+LPSH(EI2E). A4 S236 45 R,
NETsHEW 175 T AT 45 F 02 b s AR
2.3 NETSIRzIATRER4mpE R i ERIZHIZ ST =
il gk intia

T 4 0 A U B 0 AR 2 T 4 O %7 0%

PEAE KRB E NS . % T NETSTE 12 /% 40
M s (0 BB A, FATHE NETs AT #6152 i fiF
FEA PR ARE . Rk, BATFFE T NETsXH AT
S 40 Hep3BIEARUR R 521, JF VP4l T R4 £
(AT LE R o

oG, W pE R Y, AR I PMAZH Hep3B
41 B 0 B TR B e X IR 1(69+15)% (K 3A,
P<0.01). iZ&5 B0 NETsFAK 1 8 40 i
W AKCE o #2FR, BATE IS QRT-PCRAZIN T HEAR
WA R R(GPI. HK2, SLC2A41. SLC2A44)If)%
KB GPIYwAY ) 2 7 %1 0 -6-B5 IR e i g, 222
Z: 55 b -6-BE R M = AR I AR ; HK29mB T W1
fife b B OCHE I —— OB E, E S SRR T
F2 5 SLC2A1H SLC2A44 53 7)) 4 i 361 %) i i ds e 1 1R
25 0 A B 4, R AR ST K A 2 B A i b A
BRIAEHN . FERWE 3BT, 5 Control AL,
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(A) | ; .
Injection of Hep1-6 PBS, ip. 10 pg/mouse, qod
(ih. 5x10° /mouse) ‘L Olive oil, ig. 10 mg/kg, qd

-‘—' =

Sacrifice

Control group

LPS, ip. 10 ug/mouse, qod
l Olive oil, ig. 10 mg/kg, qd

LPS group l -g -

2w

Sacrifice
PBS, ip. 10 pg/mouse, god
‘l ATRA, ig. 10 mg/kg, qd

ATRA group l J -
2w
LPS, ip. 10 pg/mouse, qod
l ATRA, ig. 10 mg/kg, qd

]

ATRALPS group —— L

Sacrifice

2w

(B) (D) Liver

~ Control

-3

* Control
= LPS

-+ ATRA
* ATRA+LPS

Body mass /g
SRS S S B I S S
Ll S RS N vy

(C) Time /d

= LPS
+ ATRA
- ATRA+LPS

LPS

Tumor volume /mm?*

ATRA+LPS
0 5 10 Is
Time /d
A: N VRS E R AR B S IR AR B o ihe: R VEST ig: HEH 4524 ip.: JEIETEST; qod: 2R 1IK; qd: 1R 1¥K. B: NETsXT /N R AR5 & (1) 5200,

n=8, C:NETsXI /N B NI A K M5EMT, n=8. D: ALSE/NE S MU HERN I, n=8. E: HEGL ke I /IN U b (1395 B AZ 4L o

A: experimental flow chart of subcutaneous injection of metastatic tumor model in mice. ih.: injectio hypodermic; ig.: intragastric; ip.: intraperitoneal; qod:

- ®
Control "y :
« Control
"‘!
ATRA_

Sacrifice

LPS

Control

ATRA+LPS

once every 2 days; qd: once a day. B: effect of NETs on body mass of mice, #=8. C: effect of NETs on subcutaneous tumor growth in mice, n=8. D: livers

and tumors were harvested after mice were sacrificed, #=8. E: HE staining was used to detect the pathological changes in mouse liver.
El2 NETs{RAIST R T I FAT AR/

Fig.2 The effect of NETs on subcutaneous tumors and liver in vivo

PMAZL SLC2A 1A 321K 7KV ot BEZHLI (3.5740.49)
% (P<0.001); [FK, PMAZH SCL2A 113215 K
PMA+ATRAZH ] (3.04+0.23) % (P<0.001). [FFE
H, 5 Control 4L EE , PMAZL SLC2A44 1)K 5K
Jun HEAH 1) (2.17+0.03) £ (P<0.001); [A], PMAZ
SCL2A4/) 3% 7KV /& PMA+ATRAZL ] (1.49£0.06)
f5(P<0.001). 5 ControlZ1AH L, PMAZH GPI )R IA
7K FJ2 Control 4L (2.17£0.31)f% (P<0.001); ifii PMA
H GPIZRIEIK T & ATRA+PMAZ ] (9.46+0.91) /%
(P<0.001). 5 ControlZ1frLt, PMAZ HK2[/)ZRIEIK
“F-7& Control 2l f] (3.49+0.38) % (P<0.001); 1 PMAZ
HK 21 3% 7K F & ATRA+PMAZH ] (5.06£0.68) %
(P<0.001). XBEIANETsIE G, 4 58 A0 m) s
R e R 7 “E ATP
3 5ot LR 7 A4S I Hep 3 B4 L 3% v 0 3,
i & & (K 30), KI5 Control41AH L, NETs(PMA

) T AT 4l i O FLER /K-, S Control ZH [
(1.16£0.03)f% (P<0.001), ZRTfI N ATRAJG , FLER &
HE TPE, N ControlZH 11 (96+0.1)%(P<0.05). iX
VLEANE TS 32F 1 7T 24 e PR 1 g o 72

NT SR NETs U HF S BE (52, FA TG
M7 AP FE Eis o ALTHIK . G5 B8R, 15
Hep3B4i /i, NETs(PMAZH At % 175 St R4 453473 ,
FHA ALT/KF T (P<0.000 1), Hils 2, 2441
Ji1 32 3] CCL I B, PMAZH 40 ALT /K-35 B
BARME, X HEIRNETs-5 HAh 45473 R 2 1R A ELAE A
WL E 2, T Bk — B IR AN 7E(EI3D).
2.4 NETs{Zi#Hep3BZf 7% R B (Fn)HIRIA

JFF 968 40 B R ) FodE S 40 i 41 55 5 (extracellular

matrix, ECM) [ G2 77, J8 I B 3 2 ) 34
e ) 6 B A A% 1O ﬁ%%NETS%EﬁLE&f}Z
Hep3B 1 Fnff] 318 B4 A 52 10 g oA B, JRA1 14
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A: glycogen content in Hep3B cells was detected by glycogen staining. Meanwhile, ImageJ was used to analyze the gray values of different groups. B:

qRT-PCR was used to detect the effect of NETs on glucose metabolism. C: lactic acid concentration in supernatant of Hep3B cells was detected by lac-
tic acid kit. D: effect of NETs on ALT levels in Hep3B cells. *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1, "“P>0.05.

[El3 NETsfHep3BZARHE( BFATINBERIERR
Fig.3 Effects of NETs on glucose metabolism and liver function of Hep3B cells
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A: changes of ECM-related proteins after NETs were co-cultured with hepatocellular carcinoma cells. B: statistical analysis of the fluorescence intensity

of fibronection in different groups by ImagelJ. ***P<0.001.

El4 NETsX{{ECMEZE¥HI500
Fig.4 Effects of NETs on ECM remodeling
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A: effect of NETs on the expression levels of FAK-related proteins in Hep3B cells. B: statistical analysis of FAK-related protein intensity in Hep3B
cells from different groups by Imagel. ***P<0.001, “P>0.05.

[El5 Western blot#NNETs% Hep3 B A 1 FAK S 97K A 820
Fig.5 Western blot analysis of the effect of NETs on the protein levels of FAK in Hep3B cells
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Fig.6 Mechanistic diagram of NETs promoting tumor proliferation
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