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Effects of PTGS2 knockdown in nasopharyngeal carcinoma treatment by
inhibiting tumor-associated macrophage M2 polarization

YAO Chen',HUANG Xin®,LI Gang', LI Zengpei’, LI Zheng'
(1. Otolaryngology Ward 2, Nanyang First People’s Hospital , Nanyang 473000, China; 2. Gastrointestinal Surgery Ward 1, Nanyang First People”’s Hos-
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Abstract Objective To investigate the effect of PTGS2 knockdown on tumor-associated macrophage (TAM) M2 polarization in the
treatment of nasopharyngeal carcinoma (NPC). Methods Adenovirus-mediated knockdown of PTGS2 was performed in primary NPC
cells. A co-culture system of primary NPC cells and TAMs and a mixed three-dimensional (3D) co-culture of primary NPC cells, TAMs,
and human CD8'T cells were established in vitro. The control, Adv-PTGS2 shRNA ,and Adv-shRNA NT groups were subjected to in vitro
and in vivo experiments. In the co-culture system of primary NPC cells and TAMs, IL-12,IL-10,and TGF- levels in the culture superna-
tants were determined using the ELISA. MMP-2 and MMP-9 expression levels in primary NPC were determined using Western blotting. In
the mixed culture system of the three types of cells, cell viability was measured using the CCK-8 method. IFN-y and GZMB mRNA levels
were determined using PCR. The three types of cell-mixed cultures were injected subcutaneously into xenografts , and tumor growth was
monitored for 21 d. Results Compared with control group,IL-12 levels increased and 1L-10 and TGF-3 levels decreased in the culture
supernatant of Adv-PTGS2 shRNA cells (P < 0.05). MMP-2 and MMP-9 expression levels in primary NPC decreased (P < 0.05). Com-
pared with the control group,CD8T cell proliferation ability and relative IFN-y and GZMB mRNA expression levels increased (P < 0.05
for both experiments) in the Adv-PTGS2 shRNA cells. Compared with the control group,the Adv-PTGS2 shRNA group showed slower
tumor growth (P < 0.05) and lower tumor mass (P < 0.05) in in vivo xenografts. Conclusion PTGS2 knockdown inhibited TAM M2 pola-
rization, regulated the immune-hot state in the tumor microenvironment , and inhibited NPC growth.
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EL Y& (nasopharyngeal carcinoma, NPC) J&—#f
K SRR b Bk R L e
20184 4= ERNPCHT R 11291.905 41> . NPCHEB
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I7 k" AR 25 © BCINPCRE & R 3
ITHIRERS , T T HH A TR AY T R

Pl SR B % T g e R e T
JiEE AH OC FLE A L (tumor-associated macrophage,
TAM) & —JOCHERY S BE I 1T 4 . TAMS) b 28t
MR AL RIM2F AL M1 BUTAMEL A7 417 il o 2
AP, AT DL s 2 i 8 8 P A0 L DXL, 2 P 4
A% -12 (interleukin-1,TL-12), 38 1 {2 57 41 A IR
SE G2 20 6 9452 90 410 Al 957 o AF B, M23R R TAM
LA 5 R 1) 2 410 1) ) BE AL S e e 2 S 1
PR, AL 95 73 W8 S 410 1 240 L EAL -, ANTL-10F15% 4k
H: K K 7B (transforming growth factor B, TGF-B), 5%
A A S 4 L, A 2 iR L Bz 18] J5i 4% 4k (epithe-
lial-mesenchymal transition, EMT), 43 4 g 4 % 5t [
iR it , A VR IV L, (2 1M A8 A A5, AT 14— 2D A1
EpEE E AL R

i 2 iRk R - 1 E A6 ) & T (prostaglandin-en-
doperoxide synthase , PTGS2), X PRI %A A i, AN BE
AR R IR 1 K A R I I IR T A LA
EMTHIE i S g 32 vh 45 g il R
TENPCHY A 23K AR HT 8 R LR A5 o AW 5240
it i I ENPCLHBUREAR HHPTGS2 mRN AR A X K ik
IR A H: 2 18 -5 NPCH i 1 e AR & , I3
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1 HRE7®

1.1 MK

BREI8H, 3~4JH 4, A H13~16 ¢, W H IR 44
SIS EYI L. 1T ERENPCL 2 () REAS R B
I B H- S A I BENPCEIBR T AR5 A o JEACNPCAH iy
I3 B BFERDCE A A B A IR " A 58 1
JI% 6 75 2 A pADV-U6-shRNA-CMV-EGFPIg [ F1 5T
AR () IR A PR F, Bt 5 J0RE £ 4
W ZFEHAC T 58 1o N A% 41 R THP- 1 [ Y
WP R A PR H Dynabeads Untouched
A CDS'THH g i 7] & (1% 5 11348D) . 11-12 p70 Human

ProQuantum Immunoassay Kit (%*5A35591) filHuman
IL-10 ProQuantum Immunoassay Kit (# 5-A35590) 14
H 2% [ Thermo Fisher ScientificZ ] . ATGF81 ELISA
7 & (575-ab100647) W F 9 [Fabcam A 7] . CCK-8
A& (5255 BB-4202) 1 [ K 10 DU A W RHE A B
ST

1.2 Jrik

1.2.1  J5AUNPCANAIRE IR : H14 CICHIPBSELE ik
FENPCLH LU, 57 Bl B 474 °C510%06 4 1l
IHRPMI 16405¢ 4 15 95 Wk 1Y 40 i 35 330 b, O &4t
BPCE TS A AR A BRA R 98 BUEA UNPCAH i 53
BB AR FARNPCAI I TIRPMI 164058 1557
W37 °C5%COAMEEEFRAE TG IR

1.2.2  THP-140 3553 A AL B THP- 140 35 5= T
6FLAR 1, A 100 ng/mLAk % BE—12- P &2 5 iR - 13—
L RERALBE24 W5, ILA100 ng/mLIE Z K (lipopoly-
saccharide, LPS) +5 pmol/LIFFH (adenosine, A), |
PR FLA AL A TAM B AL I TAME T 57100 ng/mlL
LPS+5 umol/L AFYRPMI 164058 15 8 h4E 1555
1.2.3  CD8'THH s 53 25 FIE% 55 R AR B AR TR 4
I, 38 328 % B R 0o i A A Il v 5 s R i
PR A0 M0 . £ I Dynabeads Untouched A CD8"TZH fifd
B B4 B A4l Ak A CD8 T I, K5 1% 3% TRPMI
16405E IR

124 PEREEA SHIPTGS2 shRNAFKE . i FIpADV-
U6-shRNA-CMV-EGFPJi 55 7 2 14 1 2 Adv-PTGS2
shRNA, /- FPTGS2 shRNAR A, H A I Xt BE 41
Adv-shRNA NT. PTGS2 shRNAJF%1:5 -GAAGCCT
TCTCTAACCTCTCC-3" . shRNA NT/F41:5°-ATAC
TGTGCGTACACACGCAA-3" [l JEARNPCAN i i
AL x 10° PFU/mLARS 8 ORI T4 Yol

1.2.5 S JFARNPCAN I STAMAY IE S FR 1A R < )
4L T )2 85 3R AL PR AR ARNPCAN AL, ikt He ik
IR TR S IUPTGS2 shRNAFHAR AL IS , b 240
/N2 R AL B TAM, 2257 Fh B F Rk 2L TR
2100 ng/mL LPS+5 pmol/L ABJRPMI 164058 £ 555+
W ARG TR R TR T

1.2.6 il 23D fi 7K % 2 f BR (gelatin hydrogel mi-
crosphere, GM) : B30 mLAF HL & 5.0 -3 4311 R
100 x 10’1 10% B K H L, B 40 CARIE Hnk
FeorFUAL IS B T4 CYR AN, HH B SREER AL
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GM. 14 CH¥ 7N B PEGM 3R 132 pum i 19 X6
GMFEAT o i b B, S  FE B GM, BV T4 TR
T, 5 T 140 °CEAS BUR B K TR ACHK #4430 pL
A5 wmol/L ARYPBS 3 mgsd BEGMIR &, & T37
CARB I E T, 3453D GM-A,

1.2.7 @57 JEAENPCAN i S5 TAMP3DIE 1% 37 9 Fil
CD8"THH i (1R A5 15 T4 &« 7E244L AR T )2 85 597
LTS 4R Z 4B LA poly (vinyl alcohol), PVA]
TR 171100 L (1 x 10%/mL) 3D GM-AZ h 4351
JITA50 L (2 x 10%/mL) TAMAN 5 ACNPCAR i, SR )5
JIMAT mLi% 100 ng/mL LPS+5 pmol/L AfYJRPMI 1640
SE A BRI, Y 3D LR B, I APV ATH U 5
(R24fL0 T RS R AL b 1) b2 A0 M/ 2 rh A
CD8'TAH L (1 x 10%mL), € 57 JFLAANPCAI i 5TAM
I3DILEEFEY RICDS TAMI IR A B F- R R .

1.2.8  ELISA: BULsE 3R 1 B 5% L& W, (6 A IL-
12 . IL-10F1TGF-B1 ELISATR I &, 4 HE 156 A 5 46 )
B SR 7 RO )01 S g =

1.2.9  SEHFE EPCR: 4L )2 41 i /N %=
CD8"TZH fitd, HITRIzol 5 fiff Y% 24 fifk 4 Jf . F EasyPure
RNA Kitif 7] & H#EBUERNA i il EasySeript One-Step
g¢DNA Removal and ¢DNA Synthesis SuperMixiz 5| &
S s e DNA L ffi FH TransStart Green qPCR Super
Mix UDGI ) & #5475 0 S PCRIY . PCR 1)
AR :y T4 & (interferon-y, IFN-y), 1F [7]5°-CT
TTTCAGCTCTGCATCGTT-3", 2 [i]5°-TCTGCATTA
TTTTTCTGTCA-3’ ; FkifiB (granzyme B,GZMB), 1E
115’ -AGGGCAGCCTTCCTGAGAAG-3", 2 [1]5°-GG
CCTCATGTCCCCCGATG-3" ;GAPDH , 1E[1]5° -GTAA
AGTGGATATTGTTGC-3", JZ 715 -TCTCCATGGTGG
TGAAGACG-3" .,

1.2.10  Western blotting: §¢1.2.5H (1) 55 2 ¥y, 2
P R/NVE (TAMARD), B HUR 2/ A UNPCAH
L35SR o A 25 1 0 )50 AU RTPA 24/ (0.8
mL/AL) 2L AN, B G T 2L A0 B 2400, JT B
SR M A TSDS-PAGE, 7% ZPVDFRE, % T H &%
5% g W5 By TBSTES FAPVDFRSL he ¥ in — HT TAF
W (BT AMMP-2 (1 : 2 000), MMP-9 (1 : 2 000),
GAPDH (1 : 1500) ],4 ClE R K H i —
Pt TAEW [HRPARICIG (H+L) —$L (1 = 6 000) ],
FIRWHE 1 he ECLANREF .

1.2.11  CCK-SK& . Ht1.2.77p 24 LM b 24/
FICDS TAN L, 5546 2 T 2B 37 = LA B F2 0 Y
24U rh o i CCK-83 1) G0 o 4 MO B4 5# e T
T 7E 450 nnAb I FE (R
1212 #R B S0 50 R 18 KA JE e R BB HIL 73y
controlZH . Adv-PTGS2 shRNAZH Fll1Adv-shRNA NT4H,
RO H BT x 10" TAMAN0.5 x 10°4~CD8 T4 i I
A 51 x 10" control4] . Adv-PTGS2 shRNAZ (Adv-
PTGS2 shRNA¥44%) Adv-shRNA NTZH (Adv-shRNA
NTHE ) JEARUNPCAH IR &, i 18200 wLAH B
S3 K PR R 2 AR B R B3 A R R
JOME DR Bizg /N AE B S R 2521 %, 2R FH 83
M 1 A FE AR B, SR B g 2 21, 0 s AR AR
[Tt A BT Bl S 96 AR TR B S B S A B
TasItfE (RFE5SY202202-02)
1.3 Geiteeadr

K H GraphPad Prism 84140122531 o 1
HPRDIX £ 530K 3G HLECR IR IR 2R 5 255
Bro P<0.05 82 A g7 L.

2 #R

2.1 JFARNPCANRRELIRPTGS24MHI TAM M24% Ak,

72 JEARNPCHH L 5 1% Ak A TAMAE 57 (1) 2L 8% 5%
By, Adv-PTGS2 shRNAZH M 1% 78 [ 10k 241 i s s
IL-12°F3)9¢ 6558 B (mean of fluorescent intensity , MFI)
JKF- 5 Teontrol2H (P < 0.05), WWEITA, Adv-PTGS2
shRNAZAM2Z A WA AR S TL-10  TGFB MFDK -
fi& Feontrol4 (P < 0.05), UL EI1B . 1C. Hcontrol41 £H
b, Adv-PTGS2 shRNAZH MMP-2FHIMMP-9) 2 1 %
KA REAK (P < 0.05), WLIEITD. Adv-shRNA NTZ1F1
controlZ IR Fr A Fa 4RI 45 SR L Ge 2 25 7% (P >
0.05) .

2.2 FEIRPTGS21Y I ARNPCAN i S5 TAMY3DI: K5
FEYMEHECDS T4 M 14 7

75 JFEACNPCAN i 5 TAMAY3DIL 1S 37 4 FCDS T
A0 IR G B R AR &R b, Heontrol A AH L, Adv-
PTGS2 shRNAZH CD8 T4 1345 A 71 345 (P < 0.05),
ULEI2A o S control 1 AH LE , Adv-PTGS2 shRNAZHCD8'T
Y1 L PN 2R AR S WIIFN-yFIGZMB mRNAR 6 157K P
LI (P<0.05), WLE2B, Adv-shRNA NTZ Flcontrol
H R AT E S RIS TR 2 5 (P> 0.05) .
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Ato C,the levels of IL-12 (A),IL-10 (B) and TGF-B (C) in control group, Adv-PTGS2 shRNA group and Adv-shRNA NT group of the co-cultured primary
NPC cells and TAMs were determined with ELISA; D, Western blotting was used to determine the expression levels of MMP-2 and MMP-9 in primary
NPC cells. * P < 0.05.

E1 FEANPCHAME{RPTGS2HHIM2E Lk ZH AR 4L

Fig.1 PTGS2 knockdown in primary NPC cells inhibited M2 macrophage polarization
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A, the proliferation ability of CD8'T cells in the control group, Adv-PTGS2 shRNA group,and Adv-shRNA NT group of 3D co-culture of primary NPC
cells with TAMs and CD8'T cells were determined by CCK-8 method; B, the relative expression levels of IFN-y and GZMB mRNA in CD8'T cells were
measured by real time quantitative PCR analysis. *P < 0.05.
E2 BREPTGS28IENPCHRESTAMAISD 3512 #CD8 T4 A AL 5E
Fig.2 3D co-cultured of knockdown PTGS2 in primary NPC cells with TAMs and CD8'T cells could promote the proliferation of CD8'T
cells
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A, xenografts growth curves of control group, Adv-PTGS2 shRNA group,
and Adv-shRNA NT group were monitored for 21 d; B, tumor mass was

measured at day 21. *P < 0.05 vs. control group.
B3 FERREESSREEERELNE
Fig.3 Tumor growth was measured in nude mice xenografts
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Yo PRI Y L M1ZEBITAME A Ho g i 1, 1
WIS CDS TN I AT [ 4K A% 17 40 M 55, Xof firk g 240 i 512
i % A R 2 L T2 B TAMU A S AL A% % i
TR S e i 32, [ A 2R HE S IBTGR-B, A S 4
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FHPTGS24: 1l 19 i 51 At ZE2 (prostaglandin E,
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SHPEM 2 . TAMATE I b I PGE2I A 5 46
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AW ST & B, 7 JFARNPCAT i 7 IR PTGS2) , fig
% P HITAMIRIM2 5 [0] 1% Ak, & JHIL-10FITGFRA 7K
S BB A MMP-2FIMMP-9() % 3% . CD8'T
21 60 152 Vi) BB 8% 15 NN PCX AT B B TR T 114 RUER
PP o AT A b A A P CCL22 F Ak, 3
SRCDS T L i) i Jeg () 9= , 2E — 25 3 3 X NPC
R AR IS it — 4R T RRPTCS2
ST CDS T M i P g, 45 4 i, 5 control 21
1 H, Adv-PTGS2 shRNAZHCD8 T4 iy 4% 4 fig 1 4%
%o IFN-yFIGZMBH & T 41 il #E 4l ig [ -, GZMB
JEARN PECDS TZH A Ak B S B T2 %k
N PECD8 T A 23 oK it 43 WAL N-y LA 2 15 H: A 73
AR, I [R5 18 SR 25 0 4 R A ek g PR 323
i T L R R SR B Y AR S A R R,
controlZH A ., Adv-PTGS2 shRNAZH CD8 T4 S IFN-y
FGZMB mRNA ) AHXF 22 35 K- 1, B8R S 2400
PECDS T L S RS o 1F— 25 7 AR B A i 9 52
¥ 25 AL UE A, B2 F 1 4T Adv-PTGS2 shRNAZH JF AR,
NPCAH i . TAMFICDS TAH LR & 35 724, iE s K&
21 d, I8 A A FEURI T £ B 21X F control 4
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TAMANN PECDS T L 1) 20 A 57 T BE A 4 15 2 5
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