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Inflammatory cytokine mediated expression of tissue

transglutaminase in tissue fibrosis

SU Dan-Mei, HAN Yuan-Ping
(College of Life Sciences, Sichuan University, Chengdu 610064)

Abstract: The expression of tTG in human fibrotic tissues was assessed, and addressed how tTG is in-
duced in fibrotic tissues. Through immunofluorescent staining we found that exclusive expression of
tTG in fibrotic septa of human cirrhotic liver, co-localized with the alpha-smooth muscle (alpha-SMA)
positive cells, implying hepatic stellate cells for tTG expression. Absence from normal skin, tTG was
highly expressed in the human hypertrophic scar, which was also intimately associated with the alpha-
SMA positive cells. In vitro experiment showed that interleukin-1 could induce tTG expression by rat
primary hepatic stellate cells (HSCs). Likewise, TNF-¢ could induce tTG expression by skin epithelial
cells. Thus, our work indicates that inflammatory cytokines may play a critical role in induction of tTG
in fibrosis formation.
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ZA. Ik e B (tissue transglutaminase, tTG, tGM2,
EC2.3. 2. 13) ZM L3 ) i — Fh )iz IR I e 47
ST I Tl L FEAR I A A AL URR A R A Y 2k L AR
M)z (TGIENRFZHIE T RIEE 2 8%
PR St p e B AT PRI L B B S e I AF
YAk il 27 4 Ak 5 LT A R

N TG B 13 AN A+ 4ifh T 687 2 K&
R oy ¥R T7RD. A O KB4 & 8 — il
5 M =B AR A 15 ( Cys277, His335 1 Asp358) ,—>
GTP 45 G0 (223 R 171 82 WR 173) , — A5 85
TG (TG FEAT il i 20T P 0 B A 2 — A~
5 B MRS D L G S T4 S L L T LUH 55
GTP W45 & e ), i 45 W i = 4E Mg G2 R A el 8 A
R4 5 T BR AR AL A7 A 45 4 AR il 52 B A A

ZH LU 518 5 3k e v SR 28 ) AR RE SN T
K31 10 12 1 R RE 1T BE -3 S04 L0 2F 2 Ak R R
R (TG 7E R AE B B A2 2 40 j B+ 09 98 775
YER, ¥ 4k 4= & A 7 B(transforming growth fac-
tor-B) 3 i) 5 % sk 4 7 b 3R Y Y S G A I
N (TG R IE 5 7 RIE I T a(tissue nec-
rosis factor-o) WA LLIH T tTG By A,

JHFEF 2 Ak 2 B R AR A S0 S
ISP RAERIVER , LU InFF 2232 BN A 3 R
TP S5 1) 0 K T A L A R B e B TR T A
IR IR AE 52 B A0 SRS, 1 e ) RE
SN o 77 A 24 B PR S0 R R A L I 3 2 0 e oy
Ak 1A WU EF 4 21 il (myofibroblasts) . ZE40 N K&
ik alpha-SMA, 754 i b 7 A R i 1Y ML A0 3 5T Cex-
tracellular matrix, ECM)® ' A5 8F5¢ 200 , 3 117 RNAI
FR T (TG BYFRIR , 7T LA ] R U B2 R 200 e g 344
S5 1 A0 SR 43 00 o DT R DA% fift JIF 27 446 55
HNENS PR B R 155 5 A I 27 4E A A v, &
WATG WY IE 5 AR 440 02 BE A AH DG , R 7R
JFEF At 2 v (TG 8] —A 4 st i A A

A PR IR R B TR K T AR O A S TR L
(R 2ok BE A K B S R R 4 2L, « TG 2 B kB T
B EPRRENEZ — (TG B RILA T fE i
IR T A N B R AR B A A A Y A
REP Linge 885098 & BU R 12T 4 41 i 78
PR R S1 34 3o B2 325K TG ek £F Ak

TE N BT 98 51 & 09 I A Ak DL KB 95 08 N 1) B
APERR TG # R & 3R5k 1 5 RAE LR 4T 4
A it 54 27 4 #F (fibrotic septa) JH [, £ 5 ECM
(R AC R BR AL A OC. I — J7 T 3 a4 A S 56 3R B AE

JEF 2 AR 00 i DA B JEk 2 Bz A ML b s RE I T RE RS
T TG B - DT A R T 18 1 90 0E 2 £F 4 fb 5%
AR TR 23 L EE.

2 #MHEIE

2.1 # #

Hacat 21 Jfl 2 1 H & [ 85 77 W) 4 A7 % (A-
merican type culture collection, ATCC), it &Ik
4000 53 B T R BURFEDS L B 3% B4 1) DMEM
(Hyclone) , H #fjin A 10 %4 Jii 2 1fiL i (Hyclone) Al
1% HHE E-H T £ Wi (Life Technologies). B ¥t
A alpha-SMA £ H F Sigma 23 A, fgdit A (TG $it
& A T Epitomics A ®],FITC 5 Cy3 ff Bk i) 9¢
ik AT Sigma 24 H], HRP 1k — 4t 7
Santa Cruz. RNA #2573k A T Invitrogen,
B F &l AT Takara 23w . %66 E 78 7
T BIO-RAD 22w JFEE AL H 20k BT N BT %
SR M A PERR A UL BOEH RS UR A T
Be i N LA K B 25 9 N L3 B g o A 4R JE S MR
# /University of Southern California, 3845 PN & #
2= 512 (IRB) Wi 7] .

2.2 /7 &

2.2.1 REREEE LA 584 MR
JRA KGRV A Ja Y B [E %€ 20min, PBS 3
=WJa .M 0.12% Triton X-100 %*fL 10min, PBS
Ve =W AR Smins K5 .4 %0 1) BSA Z iR ] 1h;
PRI 5 e B T B 4 — 0, 4 C I B 4. PBS
TGO P E 1h, PBS % =G DAPT ]
0. lpg/mL 1 ¥ FE 44 4 fi 4% 10min, PBS ¥E /5.
PO K E R B R 2000 1 i A,

2.2.2 mipE B am KRR R4 R
Hacat 4l zFp 5 fLAR . | DMEM ;353 F 5%
CO, Mfa™ 37 ‘CHE3% 24h, & R HSCs H 10ng/
mlL Y T-1 3 35 3d. 2R 5 W% 37 SR 4T Western
blot £ (TG Ay 1135, 48 B 8 5 » qRT-PCR £
DL PR 3R, Hacat 40 ] 10ng/ mlL TNF-o $13% 24h,
WA G (TG mRNA [ 3634,

2.2.3 qRT-PCR #&m TG A B &y kk KAlE
F RAN & BUR 57 Trizol (Invitrogen) #£47 RNA
PRI 7 MR Takara J % S0 & f2 iy 20 BRI 1g
1) RAN #1725 5% 5% 56 )5 19 cDNA Bk 5 A%
J& A ] BIO-RAD 4 it i1 %¢ 5t i & i ) # 47
qRT-PCR I tTG @&k, i B 51 9 )% 51 K
rat tTG F-AGATTCAGAGGCGGAGCG, R-
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CATCCTCAAACTGCCCAAAG; human tTG F-
ACAAATCCATCAACCGTTCCC, R-ATCCCT-
GTCTCCTCCTTCTCG; rat beta actin F-FACGT
TGACATCCGTAAAGACCTC, R-TGGAAGGT
GGACAGTGAGGC ; human beta actin F-CTGGG
CATGGAGTCCTGTG, R-TTGATCTTCATTG
TGCTGGGTG.

2.2.4 Western blot #&m & & £i&  IIERFEN
HSCs 20 il 1Y 15 77 56, SE AR BUIM A 2 bR 22wy
Wi (125 mmol/L TrissHCl, pH 6.8, 4% SDS,
20% Hi, 0.005% JRE#E A 0. 2mol/L DTT)
T Kt &8 10min, ¥ H1 5, 14,000 r/min &L
10min, Jt F ¥ T8 09 85045, # 47 SDS-PAGE
LT . 4 B R T T A FH 4 00 1) R R 24 0% = T A
Lh AR5 TG Sk =M E Lh, Bk i #%
HRUE R e ) ; TBST ¥k =¥ 10min, HRP {1k —
PUEWRPEE 1h; TBST ¥ =k, #Eit ECL 6, &
JiE 115 & e AR

3 & R

3.1 (TG EFBEHHKRERIE
JIT S A 2 B 7 4 A ) i SRR L BT 27 4k AL J2 18

Patient #1

Patient #3

10k 27 008 M A E WV L RIS R B R
TR S5 1) 098, v A AN R A 35 5 K AR R UURL B
S IO rp B R 2 U A A2 B A0 BT B
ST HE SORE SN o 20 BEL DAL 0 R R A0 L T
e 20 i A5 43 AT SR i %635 alpha-SMA [ WL £F
Y 40 B, k0 R0 Al M e A A B i A 3
JECEE LT 3% 3 22 (14 i A 5 AR N S W Bl 32 B T
JOUE T 4 5 fige 0 41 A 25 70

T AT G P B Y K I T RE AL 4 ZUrh TG 1Y)
Fak 5o A, K B DUAS A Ak 5B 3 0 I E L (TG
FoEE A (D). 4t YL alpha-SMA 75, (TG K&
£ BTE alpha-SMA FH % 40 Jfg IX 8. 5t il 3iE 52 T
JHF I v JFF S22 DR 200 Ay S0 2 4 0 0% T L K 4T A
0 M SR R I L T TG AL A R B I 2T i Ak
3.2 (TG ERBREAEMRRDPEERIE

Bl A R R R R B RR B0 A S O B o
K IR 20, TG e 5 2 2 i B %
B L N Y, B oy Y B8 B O B O, 2
SR B W TR A A, WA LB Y. Linge
SRV e PR - R B £T 4 A0 B A A P9 R AR A1 3
it BRI (TG,

Patient #2

Patient #4

B 1 (TG 4= alpha-SMA & & f£ I A2 AL & 2 AF ME F 09 & ik

Fig. 1 Expression of tTG and alpha-SMA in fibrotic zones of human cirrhotic liver
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G BE DL YL tTG M alpha-SMA fy &5 5
7N KRk 3 AR R R b R A AR R — B 25 R
tTG Kt Rk T H A HERUR h (B 2B~D) L i 1E
Bz kb LT3 Fak (B 2A.C). A 4 e 38 A 1k

Normal skin

Epithelia

Dermise

WIRH LD R ECP R (TG Rk & (& 2B).
TEE R v, K e IR 2F 4 40 il % 3k alpha-SMA,
HEZ LT 4 25 20K R (TG AR X 28 X0 A3 (K]
2D).

Hypertrophic scar

B 2 tTG #= alpha-SMA %& & f& i & kAo 38 A PR b 6d Rk
Fig. 2 Expression of tTG and alpha-SMA in normal skin and hypertrophic scar

3.3 IL-1 FEFERAMEKIE (TG

JHF &1 2 Ak 1 2o A v s 22 0K 400 e =7 80 102 4 4% i
DAL~ 00 35 TG o DA L R A58 S R RS
7 K e 2% 8 M T 5 400 i 0 3 I L M AT 4 AR Y DR
BEL BRI X LR TR B (TG 4 K S A 1)
it P A A0 T 1T 4 A 3 SE g AE JH 2F 4E Ak 0 o 72
R B RE AR . R R B B TR 4 A AR A1
SHE T IL-1 fil 3 3 K, 4 KE 9% 5L, Western
blot Kl 4 1) (TG Wik, & IL-1 v LLiF R
JHF B PR 40 2% 535 « TG 433 2 41 i 41 (B 3A). qRT-
PCR 40 «TG Z K AR A, & B IL-1 7]
L3 tTG mRNA 7KF- 9 38 (E 3B). Ak, o]
DA, 76 2 2 A i i 72 s i B &7 AR K
SE R4 3% 22 5 E P0G HSCs 5. B8 7 K
235 I i A5 M A 3 BT, A 3R TR B8 IR Gk 2 i A R T
{14 ity

3.4 TNF-a iS5 AREMEZE Hacat 400 R % (TG

H T g (0 25 2R (18] 20 R BT A 3 AR MR R 2H 4
H ) PR KR (TG 3k 1 3 A4 PR
I R T B IR 32 B 1 A8 P SR S 2. BT LA T
B UE R AE [N 2 7 R LU 3R B 40 M 7 AR (TG Y
Fik. FIH] Hacat 408 & . ] TNF-a H13# 24h. 4L

A
Rat Hepatic stellate cells
1L-la = +
- *+— (TG
*%
B T
200.0 4
2
g
e 100.0 A
]
0.00
IL-la - +

A3 IL-1#HF X RAFEZRMI (TG o KA
Fig. 3 IL-1 induce tTG expression in rat hepatic
stellate cells

AN SR RNA, 23 5 s, R 5+ 51 9,
1 qPCR RGN P A9 2 3. )k I 4 s 2 1 g O
(MMPO) Ry — A B R XS 1R i W] TNF-a 51 1
Y E 0 [ 00 A T (B AAD . 45 51 2 B, 78 36 5 40 g
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i, TNF-o 1] DL B35S (TG 78 mRNA KFERIE
ik 4B).

A 80 . B

S I, 3e
Eao AT =]
& © i
= =
520 2 i
0 T T 0
Con TNF-alpha Con TNF-alpha

B 4 TNF-o # % Hacat #9#2 (TG mRNA # & k.
Fig.4 TNF-¢ induce tTG mRNA expression in
Hacat cells.

4 7 e

tTG "z 5 A FAL A% B2 04 T 40
Frb N & A RS ATG REEL Ky
1 A0 B 48 443 R R B 17 3 . FRATT 1 45 R
R K — i, 7E 18 M 58 RE DL R0 45 18 AR
T TG BTk Z B BE 1Y, Johnson Y (Y F
REWATG 1 FRIE 550 5 WL 240 i DL &
LA B S5 T AR — 3, X R R I T AR LR IR A e
HAE LI KA s DT 755 4 B 0 TR 1L I 2T 4 24
JfL s 7 Az A 5T ME AR SE BR.

VFZ W98 3 W 7E RE R 16 B Bt TG 3t 32 3
VEZ 40 K i 08 9 VR % A AR K I BCTGE-
B) A LA o 5 5% s 2 B 47 st 1 Ui 19 189 2 7 e A2 I
KT ATG BRI MR F o (TNF-o) £ 55
NF-kB i a] LIH S (TG 123k, 16 B % Bz Ik 5t 455
(Rt TG Y 2R 3K 55 06 MR A0 2 1 = 1 R A
T LA A J 15 v 40 30 4 12 AR5 R . e T
EIR A M, 2E R B RDEVE TR TG 1 3R 3k
SE BTN X AT A AR AR e Ak i sk B
TR A (18 0 L R A DR RN EVE T
T 2R A0 S AT 3 B A1 35 5 A U R 7 Hacat
M, SE P I INECRT LA 3 (TG i R3A X
WA A B W 403 5 - 9 0E 7 9000 2 Bz 40 Jfd , 7=
AR ATG RS b i) — B8 42, 53 4h, TGE-B
S KT DU E EMT 34 10 % At A BF 5%
LW EMT M TG 76 FL R 96 20 M b 5 Tt 245 vk 50 40
MIE A A A P 8 TGFR S EMT 4
o, TGF-B JE KM (TG 4778 K 48 AE 1 i
PLot TG AL AT LIAE R IR I7 4 A ) — A #0452
AT AVE R I6 T g () — 5 A

25 DT A ik —F8 43 S g, A5 0 7E T A Ak
1A ERIE b (TG K Kk, I £ B alpha-
SMA BH 4 41 it J& Rl s 55 4 o I 00k 4 i 5 12 ik 6 B2

20 i 32 B SR AE PN T RO RE AR IS T (TG By KA,
AT figp B 1 A8 R 48 AE B 2T 4 AL 7 AR B — B8 o L BE.
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