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W Fh, KRFRMET TGM2 J\qu\,ﬁﬂnﬂ’\é’] MDCK # % it % , B4 HINI EA R 5% 7
48 h /E# J% # NP 4= NS1 & & mRNA A& & & ik K65 T4k, 791']){7‘%@-?%/;0 “RE7, 2k
ik TGM2 %% A 474 HIN1 BR R R A4 NP. NSI ARy &A, malh TGM2 T Liflm &
NP. NSI 3Bty kik, L+ NP Z @& a kA K NLE mRNA 7J<%*fﬁ; T ARLERE T,
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Transglutaminase 2 inhibits the proliferation of H1 subtype
influenza virus in MDCK cells
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Abstract: Transglutaminase 2 (TGM2) is a ubiquitous multifunctional protein, which is related to the
adhesion of different cells and tumor formation. Previous studies found that TGM2 is involved in the
interaction between host cells and viruses, but the effect of TGM2 on the proliferation of influenza virus in
cells has not been reported. To explore the effect of TGM2 during HIN1 subtype influenza virus infection,
a stable MDCK cell line with TGM2 overexpression and a knockout cell line were constructed. The
mRNA and protein expression levels of NP and NS1 as well as the virus titer were measured at 48 hours
after pot-infection with HIN1 subtype influenza virus. The results showed that overexpression of TGM2
effectively inhibited the expression of NP and NS/ genes of HIN1 subtype influenza virus, while knockout
of TGM2 up-regulated the expression of the NP and NSI genes, and the expression of the NP at protein
level was consistent with that at mRNA level. Virus proliferation curve showed that the titer of HIN1
subtype influenza virus decreased significantly upon TGM2 overexpression. On the contrary, the virus titer
in TGM2 knockout cells reached the peak at 48 h, which further proved that TGM2 was involved in the
inhibition of HIN1 subtype influenza virus proliferation in MDCK cells. By analyzing the expression of
genes downstream of influenza virus response signaling pathway, we found that TGM2 may inhibit the
proliferation of HINI1 subtype influenza virus by promoting the activation of JAK-STAT molecular
pathway and inhibiting RIG-1 signaling pathway. The above findings are of great significance for
revealing the mechanism underlying the interactions between host cells and virus and establishing a
genetically engineering cell line for high-yield influenza vaccine production of influenza virus.

Keywords: TGM2; MDCK cells; HINT subtype influenza virus
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2 T TR e B AT R T B o AR G U I
HAETERG IR A 77 1, BAR LIRS IR AR 7 o LA
A UL R T I A A AN R & e, (e
ALV S . A BB R, A arEH,
DLSCRIEE A GRS BN . EER, DLl
P35 55 R S A 7 IR B AR T RO Z B TN
TG . TE—SEROM EI S, BT amiss s A ™
TR I Ik B 2R A HE™ 0 HRira 2 Fha
WA THEAE R I S AR 2R T2 TR 1
Madin-Darby KB (MDCK) 4 it F1-JE PH & B
(Vero) #fiffl, © 24k M T B9 v B Pk & it sk
5 8 (highly pathogenic avian influenza virus,
HPALV) 3587, 5 2 Fhan i R BE AT LAZE TG I
THIGFEH PRI SE, W DIFEME A TR 57
MDCK ZiifffiJ&H Madin Fl Darby F 1958 4 M\ A]
RROENEHRA P T RN AR
MDCK AR REAE PR3 | PRI TR A
GEAFR R R A = e 2 (4 2k 10
HAEAT Z R 2 (tissue transglutaminase
2, TGM2) 22— A 7E ) ZhaedEH, 1F
R AT ARG R G A, WA
JE RS 1Y) S R B/ B35 5 22 i AR A e 1) A &5
HRMAAE ARG BEEem . &
TGM2 BN —Fh A il H ROk 8 22 i ik
PR, M EA AMEYE, REESCHK 2 Fh2
g /h L (extracellular matrix, ECM) %5 [,
TEA MRS B AT RS h R EEAEH . TGM2 BR T
Z 58 ECM R FEA1, 85 I i A %
bR AR AL TGM2 19335 -5 A A7 TG R AR 28
IR K. AHFRERT, TGM2 il 2 1 i
WX BINZS S TN eE 518 F 4002 8] 0y 40 5
YER, TGM2 i 2 4 0 A0 W B0 T
BRI N B AR, R TGM2 Al fg st —Fhdbt
THEEN T o TGM2 A5l 5 B 2 M s 1 AN
KA % B BA 7% 8 (human  immunodeficiency
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virus, HIV) . & il A ZL 3k J% %% # (human
papilloma virus, HPV) H14J 2% 5 B JH 48 95 &
(hepatitis C virus, HCV) it #2222 Bk 1) ul £ i
R (A B A, TGM2 o] LA A g
A MBI RS, A HPV LLAL % 2 K
Yoo FERNTIF R (hepatitis C virus, HCV)
YL AN & BE, TGM2 3 i3 32 Bk HCV B0
EIER ZRIK, @il Z b RNA 5 TGM2
gh4, DA TR R A s i A2 1. TGM2
T T AZ B 3 AR HIV IR 72 s 45 1445
M AAEVE . 78 HIV JEYL il 42/ B 0 40 i
i, TGM2 BYF3E L S ECRAZ /B WA I 7
Beo /b, M R B an -0, BR T
P B G B DI RESN, TGM2 S AT 55—~
e, W GTP /KA MR v 68 BY T A Pios
FEIEE . BRI T TGM2 59 8 22 ] By JAE G
R MAERHLEE ARG, ARk — 05
I, ARSCERGE TGM2 Ui 2 514 HINT 7
TSR R A, o HE— P RSE TGM2 59
I3 HIL B2 AT 0 AT SR WS

J T HRSE TGM2 Xt TAV BRI, ARBFSEH
T TGM2 BRIt KB MM R, e SRR E
WFFEAS ) 20 i 2 8t HINT MV R 37 8% 2 )5
B PR Y 3k B B S KR A8 4k, I Xt
TGM2 & &5 W 41 M3 5 64T T 08, R T ik
— 5B TGM2 J& WAl 45 HINT A 30 8
B M, BRI ER PCRIE T8 WA T
AR B AR S IR AR T R R Rk
IXEERIFSY AT B T 5 A T BRAR TS T AN R B
FHEAERIMLHILL . TGM2 (AEY#IhRE, oty
AR B TR TR T A R B A

WEERE

1.1 B, RPRFS
18955 75 A8 2K psPAX2. pVSVG DL K&
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lentiCRISPR v2 il [k 2 44 By AS 52 5 3 {7
TGM2 KX (TGM2-OE) . HifAX] I
1298 (Con) (&R : 10° TU/mL) F
YL AR A R AR, MDCK I BE 4 i
(ATCC, #CCL-34). HIN1 W %37 8% 5 X-275
ke 2 AR Wi 9 A BR TR R R
1.2 EERXFIFNE

2xTaq Master Mix (P111-1) 4§ Vazyme;
SIY 0 F3CF Y s W/ AN R/ 2R R Al
DNA %%Hﬁit*l/* (DP304) 3+ TIANGEN;
Neno At £ 5% Y4171 T Thermo; Puromycin I
?Lf?@sﬁéi%ﬂ&ﬁﬁﬁé\ﬂ- TG TR WLFE 7K
(ddH,0). 0.25%JBf . 1 <BERRELZE Ml (PBS).
SERIEIRAL . Ok, AHMEVRAFIA T Ubigene;
U #s (Thermo); CO, K554 (Thermo); A4+
TAEG (gags); EwEaet. 6% %H
DAL, ARG EEE.ONL, B (Thermo)
fEK A CRHHMER); PCR X (FA1H); #fl
i LA DL G4 T (Nanodrop) 3 HL 1KY
(Abmis—); RIUEHLIAR B-actin (Cell Signaling
Technology) ; AR 12 48 b 9 6 A% 1 1L =F it B
1gG PATE YA (3 Jackson); PVDF Jiit, #i
i ECL fk2¢&6# (Millipore); Poly (I : C)
WA T b T B A R A R A
1.3 TGM2 HRiEEEMMAMEERTR
E 2 R bk 1Y 7 18

W KRS BT MDCK 40 i 34 5 2 il
F 12 fLtd, R H RS R EZY 50%—
70%HF, B TGM2 1o 23K JT0kz LA K B4 X BE ST
I M8 B AL YL E MDCK 4 rh, 12 h 58
s 3R 3 10%)6 45 1MLV 19 DMEM, 5%
CO,. 37 CRiFHMWE 48 h G EVOL BB T
WEE DG F IR BLIF X M AT AR, Fr4i i
WEBEJS A 4 ng/mL ¥ Y ﬂ“ﬂ"%?%‘%xﬁmﬂ’@L
FrochEdfive, Sk 15 U5 RERE TGM2
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I RIRFRE MM R
1.4 TGM2 FiPFR¥ESRITFIZFN sgRNA HY
&

M NCBI R K TGM2 HEH 41, #4741
fy A\ CRISPR TEZ I (http://crispr.mit.edu)
i, BT 2 sgRNA 81 (TGM2- gRNAL:

5'-GTCCATCACCACGGCCGTCCAGG-3"; TGM2-
gR NA2: 5" AGGCCGACCGGGGCGTTAGGCG

G-3") EAEYAEA M.
1.5 FuBRE AR E
1.5.1 ER AL ¥R AR K 5 5u b2 40 A K I 55

B 3x10° 4~ MDCK i & T I
1 000xg &> 5 min. 57 F¥E, 40MEILHE ] 600 uL
b R EE, WA 30 pg TNHRK
CRISPR-UTM ik FORLR &35 . mdiArdm
A 3mL ZZihi B2, FfJEA BEFELRAE
#1100 wL FAL B A6 S 12 BCE JE 5 Bk v 5
ARSI, wEREAN, Fiadid. %
EESERUG , AN RN T 6 FLAR R gkLE s FE .
EUL 24-48 h )5, P MESHERCE, A
b0 37 6 % 4 (6,58 S A A T 43 AR X B A AL
B R BERE R R SR AL 2-3 d, ik
Ji 0 240 PR T B B, A T AR
1.5.2 TGM2 &jFk4H Ak 5 50 BE BY 76 158 £ 0 e
KE

MRt 2 96 FLAREEFR 1 d T, B vaRE)
ARG O IFARIE . S4B IR B 40%-60%
B, ST TIRESE . K 96 LR ARSI
T4+, BA 100 puL Ubigene Hs B Bl ,
ZEIREHFE 10 min, 3 000 r/min 2.0 5 min, 40
FIRZIRBE R B, PCR ¥ 8tk X 48k
1.6 =2 RT-PCR

PEHUAE KRS R4 TGM2-OE . Con.
tgm2-KO., WT 4ifigfY) & RNA, JfH Thermo
N F BRI S T RNA WREEISE . ARG L 1 ug
) RNA S iE AT R 5%, DLk cDNA Bt 43
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W MR 9¢ 6 E B PCR I ¥ iR F) &
All-in-One qPCR Mix x| 5 Ui B 35 B S 2
FEmRN SR 95 CHIASE 30 s, 95 CARME
55, 60 ‘CiBk 355, 95 CHEff 30 s, fHIF
40 X, 7£ Applied Biosystems 7500 2¢)65E it
PCRAYH1 1T RT-qPCR [N, FrAG 5 {E 3 FH N
% GAPDH #{71tnifift. i PCR Z54LRH]
P Ny R a8
1.7 Z|H%JZENFF(Western blotting)

FF T25 20 M35 F2 00 0% 4 R 5 2= B
JH PBS VR4S LA LR b 35 Wk, AR JE 4 A
IR, I dE RS SR P AL 500 pL
RIPA 2 IR (R PN A 1% PMSF), 7K L
Z4# 30 min, 4 ‘C. 12 000 r/min #.(» 10 min,
BB, M BCA HillEEAWE, HEE
FESHEE I A 1.5 pg/ul, SDS-PAGE BEiKH,
WK TR E R E A s % %] PVDF JE E, H
& 5%MENE R W) TBST B E B M 2 h;
TGM2 —#i(1 : 1 000), B-actin—#i(1 : 5 000)
4 Cit s, A TBST WEIE 3 W, #EK
5 min; JH 3O REAR B 09 — B0, =R TR
B 1 h, TBST %M 3 ¥k, 4K 5 min; TBS %
1Y, 2910 min; ECL S5%/EH 5s, p-actin
BESERTE 1s, TGM2 BEYE Ss.
1.8 ZHREE M

BAERKRERF B TGM2-OE. Con .,
tgm2-KO ¥4 % MDCK 40l (WT) %
it Ak T R A P U, R R A Mk B R
4x10° Af/mL, M 24 FLANMEREMR, AL
0.5 mL, F 5% CO,. 37 CRiFEMPEEF, &
48 h #e—k, HEFE 24 h FHIREE LT, &
Mg 3 FAT, 310 d, HEOSESE, L
il 200 L A= K i %
1.9 R 5 FEAG T 20 B s FE 2 B RE 1

OB AE KA MIE AL . B0, BEgR
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e 20 B R 2 P 5 B2 R 50 A/mL, B5)4EF T
6 fLAk, AL AR 2 mL 54 6 FLkK
A37°C. 5% CO, ¥ #4595 5-7 d, N
e — B IR, M e REAMECR T 50 A
ZLEEFE, 3 B3, PBS WIHYE 2-3 k. FH
WL E 20 min, JITA 25 28 e (0 RORE G G (8
20 min 247, PBS W&EUE 2-3 Ik, BESE)E T
I, KB EL 3 &, EEHWIT
B>50 A e H , e TR BUR =0
0 H AR A< 100%
1.10 HIN1 78U By & R R AR S 2
75K TGM2-OE, Con. tgm2-KO 1 WT
A ST T 12 FLAh, R LA K il
J&, FH PBS K40 EIEPE 1 Yk LA bR i i %
B, BEJE & 4 pg/mL TPCK ik
(MOT=0.01)f HINT .7 5 Jdi 75 43 7] JEk Y 1
HANE, FHFET 37 C. 5% CO, =AM 1 he
lhZJ5, B AEHE 4 pg/mL TPCK Y IC
7% DMEM 85 55 B4k 2215 3795 T 48 h J5 435
WA AN R 5% EiEW. L 500 ng Y Poly(I : C)
AP TGM2-OE, Con, tgm2-KO, WT 4|
i, fE 37 C. 5% CO,¥E3RM 0 HR3% 6.
12, 24, 48 F172 hm, WSCHUAR AR 137 DL R 41 i
P, B JE F TCIDso K 8510 B o eit2h R
Jii F Reed-Muench 35315095 5 1 21 2040 I 1% 55
Y YL 7 (TCIDs))
1.11 HIN1 &R F S HIE E RT-PCR
FH TRizol PR BURYE HINT T 377 25 27
48 h 1Y TGM2 3 &3k | i 4 it A A 720 41 ity
FESE RNA, #4773 o X508 2k i 4
Bro& b S RNA AR S 0y Wk B R 4l
OD50/OD1go BUEIL T A 1.8-2.0, HEH4H A
RNA J5, ¥ RNA J5%45%8 cDNA, THE4HHAE
$ % SYBR"Premix Ex Tag TM kit P W] 1k
fr, [RIEETE NP NST JER E RIS, WU
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GAPDH JWZHH . MG CT A 2741
Tt E A S A V., HH GraphPad
Prism 5 84 P e KB S B E PR fE RS (X +s) K
BHEE R EEER
1.12 HIN1 T 255 iR &

Western blotting A S B YL I B 7% 48 h
) TGM2 23 35 . A e B 240 e A B A=
IR RE S, #EFT SDS-PAGE Hivk, RN
BB EAEEE PYDF R E, B (S%BIE
Wik FiEM 2 h, SAJEMA HINT 75 3 &
JRHE NP & PR 101 000 fFfB—br, Eili
J%% 2h, TBST (20 mmol/L Tris-HCI, 150 mmol/L
NaCl, 0.05% Tween20) ¥t 3 i, fIA—E H M
Fi ) HRP FRid =40, 454 1 h, TBST i
3, SRR AR G T Xoray BRGEY .
1.13 HiEH

T I E s B Lo AR e 22 RoR,
GraphPad Prism 8.0 One-Way ANOVA #£17 HL[H
R, *: P<0.05 NZESRRFH; **. P<
0.01, RWERWEE.

2 BEREAW

2.1 MDCK #fiffich TGM2 FKiA =3 HIN1
EBY 57 B 55 B SR RO 52

FATHTHA A FT T R B # HINT J%
YL MDCK 2 Ui o 9 8 11 T 4 2 6 A 7 b3 A
K, TGM2 Wy 1 FRIA/KF-7E MDCK 4 2%
Y HINT B3 B 5 5 8 AL (B 1A), i
— A E 7 RT-PCR M E 1% mRNA /K-
ARk, R ER (B 1B), TGM2 BRIk
£ MDCK 2 Jitd 9 37t J8%s 2 SR L I =2 E J ol
DL T B AT BV S EE 5 1 S 40 Y A EAE
Mo B AABEGE i — 224858 MDCK 4i jfd
TGM?2 T it B B o 25 H (1 Dy g
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A B
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15 - E
5 <10} L
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2 Zost
< Q %
E 0.5r [~ if_
0.0 ' : 0.0 :
\
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1 HIN1 TEFRFS /R MDCK ifE
TGM2 Rik1ER

Figure 1 TGM2 expression in the MDCK cells
infected with HIN1 subtype influenza virus. (A)
Proteomics analysis of the changes of TGM2 gene
expression in MDCK cells infected with influenza
virus. (B) The expression of TGM?2 gene mRNA in
MDCK cells infected with HIN1 influenza A virus
was detected by qPCR. MDCK (before HINI
influenza virus infection); MDCK+HIN1 (after
HINI1 influenza virus infection). The data are
expressed as X s (n=3). *: P<0.05; **: P<0.01;
*E%: P<0.001.

2.2 TGM2 T FRiXHNFH HINT I B 7 AR
SiEE

TERG AT el b, FRATAE A0 5 2k Ak
M FMRIBRGE, WIIHWET TGM2 Rk
MDCK it &, R e (K 2A), TGM2 %
mRNA /P Rk g b 2T . &&E
FEKFH mRNA KF—3 (K 2B), 7£ TGM2
HRBHM RS, HEFUKEEE B, TGM2
I FRBEMAEE Y MDCK 41i8)5, DOt RMEE T
FHIHENGat (K 20). H HINT R
TR G TGM2 3135 (TGM2-0E).
XTHEZHAf (Control), WCHU/EREEIEYY 48 h Y
YA IS AL L . e it RT-PCRIAE NP,
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Relative mRNA level

Bactin |e———

w)

Q)
@’p
= NP ¢ <0

== NSI

Relative mRNA level
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r % 8 HIN1 MOI=0.1
* [ 1
1
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Lo D
2 4t O 4L
o =
)
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2+ 2L
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0 0 . . . )
qgﬂ \@\ 0‘0 20 40 60 80
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S

2 TGM2 E R 3 FRiAN HINT T2 7 B9% H 18 A K F 20

Figure 2 Effects of TGM?2-overexpression on the proliferation of HIN1 subtype influenza virus. (A)
Real-time PCR detection of TGM2-overexpression gene transcription in MDCK cells. (B) Western blotting
detection of TGM2 protein expression in TGM2-overexpressing cells. (C) Observation of MDCK cells (GFP
labelled) transfected with lentivirus under fluorescence microscope (100x). (D) Effects of influenza virus
infection on the transcription of NP and NS1 gene mRNA in TGM2 overexpression cells. (E) Effects of
TGM2 overexpression on NP expression was detected by Western blotting. (F) TCIDs, was used to detect the
effects of TGM2-overexpression on HIN1 subtype influenza virus (48 h) titer in MDCK cells. (G) HIN1
influenza virus growth curve (6, 12, 24, 48 and 72 h) on Con and TGM2-OE cells. Overexpression cell
(TGM2-OE); vector control cells (Control). The data are expressed as x +s (n=3). *: P<0.05; **: P<0.01;
**%: P<0.001.
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NS1 J[H mRNA KFE45HR B8 (B 2D),
TGM2 id F ik i NP #1 NS1 JE X mRNA 7K i
EZ W, ZE#t—H Western blotting 5 il
NP RHME A RIBEN, 2R ER (K 2E),
SEAX AL, TGM2 pfFiE4Mf NP &
FRB T EE T, 5 mRNA KL 5,
TESG R S A0 B 38, TCIDs A I
B, SRER (K2F), TGM2id R,
534K X% BBAH L (Control), 1 2 ik 40 Jig v it
TP T B S RRAIG, AR BRI (Control)
HR R B v TR LA (WT), R
AT B TGM2 1 k4 (TGM2-OE),
FARXT BB 400 (Control), FF7E B YL 5 A [A] B
[F] S5 HEA T IBORE 5 70 7 22 o) i Jeois v A K i
iR (K2G), ¥i/EE B 7E TGM2-OE 4i il
Z A HlRE KT Control ZHiJfl, TGM2-OE 4
6L MSCAR P 9 5 T 8 A S B T R IR T A
RN (Control), ZJ5 FATHE it — 25 50 Uk
r 3% 2 L e s 5 () 1 B O o
2.3 TGM2 ERARPFRIEH HINT IF B 7 B
R e 1EE

N T E— 0 TGM2 845 37 40 i 8% 5
HEFE R IEE, FATIAIFH CRISPR/Cas9 5 A Hy £
T TGM2 BRI R, 43 A mRNA ., &
K ERUE TGM2 FE MR TE N, &
RT-PCR & 45 R B7x (B 3A), TGM2 mRNA
KV L R B3 2 L v 2 A . B T SRR KR
5 mRNA /KF-—3 (&l 3B), & TGM2 A R
Fraffi s, HEFKFRETIH, B 3C &
A SR, MFESRER (K 3D), 1E
TGM?2 HitS3E R 1) 4 S0 R F FRIpR T 59 4
HAFiR . & RT-PCR A2 Jildk #8448 h
A2 A3 AN AR AL S NP, NS1 J:[H mRNA
KFLER PR (K 3E), TGM2 JEINEFRG NP
M NSI FEH mRNA K¥EEE EF. ZEH
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Western blotting kiill NP JERFKIREM, 4558
R (B 3F), TGM2 JLNRFRAN+ NP &1
FAREE L, 5 mRNA SR —5 . 787
o BRI S AR B, DR, 4
WER (K 3G), TGM2 KRG, MDCK
298 6 v 3 s R R R I . P R R A
FEG TGM2 FEH R4 (tgm2-KO), X Bt
YA (WT), 78G5 AN [5) B B) o5 2E 47 BORE
iR, wEE A K 2 g L R (B 3H),
R HELE tgm2-KO 4 R b & HIGE T
MDCK 4iffl, FEnl e gy 5 ny 48 h i, 5 E;
YL )E 48 h BPAIRBIE & e, FTLALE A
TGM2 B i RIX PR A5, BRI TGM2
X HINT SR G0 8% w4 1) 34 58 HA i VE
2.4 TGM2 #l# MDCK 4 ft& 58 & 1%

R T HRGE TGM2 il bk Rl ik 23 Ji5 /2 A5 X
MDCK 4 fifd 3 5 16 1 sg i, FRAT1 4330 (5 1 Jiki
Tt T T ST AR T AR 7 L S5 A [R) 40 S P 38 155
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Figure 3  Effects of TGM2-knockout on the proliferation of subtype HINI influenza virus. (A) Real-time
PCR detection of TGM2-knockout gene transcription in MDCK cells. (B) Western blotting analysis of TGM2
protein expression in TGM?2-knockout cells. (C) Morphology of TGM2-knockout cells (100x). (D)
TGM?2-knockout cell line sequencing results. (E) Effects of influenza virus infection on NP and NS/ gene
mRNA transcription in TGM?2-knockout cells. (F) Effects of TGM2-knockout on NP expression by Western
blotting. (G) TCIDs, was used to detect the effects of TGM2-knockout on HIN1 influenza A virus titer in
MDCK cells. (H) HINT1 influenza A virus growth curve (6, 12, 24, 48 and 72 h) on wild-type (WT) and
tgm2-knockout (zgm2-KO) cells. The data are expressed as X £s (n=3). *: P<0.05; **: P<0.01; ***:
P<0.001.
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Figure 4 Detection of MDCK cell proliferation activity. (A) Effects of 7TGM2-overexpression on the clonal
ability of MDCK cells. (B) Detection of the clonal formation rate of TGMZ2-overexpressing cells. (C)
Detection of the effect of TGM2-overexpression on the proliferation of MDCK cells by trypsin digestion. (D)
Detection of the clonal formation rate of TGM2-knockout cells. (E) Detection of the clonal formation rate of
TGM?2-knockout cells. (F) Detection of the effects of TGM2-knockout on the proliferation of MDCK cells by
trypsin digestion. TGM2-overexpressing cells: TGM2-OE; TGM?2 vector control cells: Control; TGM2-knockout
cells: tgm2-KO; wild-type control cells: WT. The data are expressed as X +s (n=3). *: P<0.05; **: P<(0.01; ***:
P<0.001.
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Figure 5 TGM2 mediates the production of interferon, inflammatory factors and interferon-stimulating
genes in wild-type cells (WT), TGM2-knockout cells (tgm2-KO), vector control cells (Control) and
TGM2-overexpressing cells (TGM2-OE) treated with poly(I : C). The relative mRNA expression levels of
IFN-0, IL-1, IL-8, IL-6, Mx1 and ISG15 were detected by real-time RT-PCR in TGM2-knockout cells,
overexpressing cells, vector control cells at 48 hours post-infection with HIN1 influenza virus or treatment
with poly(I - C) (0.5 pg/mL). The data are presented as x £s (n=3). *: P<0.05; **: P<0.01; ***: P<0.001.
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