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ABSTRACT In mammals, Toll-IL-1 receptor ( TIR) domain-containing adaptor molecule 1
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(TICAM-1) is a signaling adaptor for TLLR3 and TILLR4 that activates the transcription factors
IRF-3, NF-kB, and AP-1, leading to the induction of type I interferon and cytokines. TICAM
is also identified in some fish species, however, the gene expression profiling of TICAM is
largely unknown in teleosts. Because bacteria such as Aeromonas hydrophila, Streptococcus
spp. and Edwardsiella tarda and viruses such as channel catfish virus cause a multisystemic
disease responsible for severe losses in channel catfish aquaculture in China. In this study, gene
expression profiling of TICAM in different immune tissues(liver, headkidney, spleen,and intes-
tine) after infection with these pathogens assayed by quantitative RT-PCR was described. After
infection with A. hydrophila, TICAM was up-regulated approximately 2. 3-fold at 24 h in liver
and 1. 9-fold at 12 h in spleen., while expression of this gene was down-regulated in headkidney
and intestine, with the lowest expression as 0. 15-fold at 48 h in headkidney, 0. 53-fold at 24 h
in intestine, respectively. TICAM was up-regulated drastically in liver, spleen, headkidney and
intestine after infection with Streptococcus spp. It reached the highest level with 23-fold in liver
at 7 d post infection, and it increased about 10 times in headkidney and spleen after infection.
The expression of TICAM increased in all tested tissues after infection with E. tarda, especially
it was up-regulated to the highest (23. 1-fold) at 7d in spleen. After infection with channel cat-
fish virus, the gene TICAM expression was up-regulated in liver, headkidney and intestine
moderately, with the highest expression of 3. 7-fold in liver at 72 h, 2. 8-fold in headkidney at
7 d, 1. 5-fold at 24 h in intestine. However, it was down-regulated in spleen,and its lowest ex-
pression was 0. 13-fold at 24 h. In conclusion, the results of this study suggest that the TICAM
gene may play crucial roles in innate immunity in channel catfish.

KEY WORDS Channel catfish  Ictalurus punctatus TIR-domain-containing adaptor mole-

cule TICAM Gene expression Pathogens Innate immunity

Toll ¥:3Z & (Toll-like receptor, TLR) J& 5 % (1 4 2 1R 5l 3% {& (Pathogen recognized receptor, PRR) . 7E
KR e v HoA B ZAEH] L WA TLR 20 R R 3 P e i 22 . TLR AT U0 B i A= 4 b O <7 ) PAMPs
(Pathogen associated molecular patterns, PAMPs) , {11 41 15 Jg £ B8 | Bk 38 0 I8 B SR bl L T B &5 11 0% RNA
(dsRNA) B85 RNA(ssRNA) FIIE k4L CpG DNA 45, 9K J5 3d 2ok 5 240 i A 9 — 26 45 3K 3 745 5 m] 3 sl ekt
MG SES. 5% K F NF-KB Gk T 8+ 3 % 7 7= 4= (Takeda et al.  2003; Trinchieri et al.
2007, AW hz 4 K T MyDS88(Myeloid differentiation factor 88) . MAL (MyD88-adapter-like) 8§
TIRAP(TLR domain containing adapter protein) , TICAM(Toll-1L.-1R-containing adaptor molecule TICAM)
g, TRIF (TIR containing adaptor molecule inducing IFN-B), TRAM ( TRIF-related adaptor molecule)
SARM] Sterile alpha motif (SAM) and Armadillo motif (ARM) domain containing protein |5 Ff 42 3k 4> T
(O'Neill ezal.  2003), AR4EHLE AR K TLR {55 1% 538 B 4 MyD88 R i vE A1l MyD88 4F i
itk ik 42 . TICAM f£ MyD88 i i L {7 5 15 S 42 b B B2 AEA]. TLR3 1 TLR-4 Al iy TICAM BEAT
MyD88 A #i i 12 1) 15 5 % & (Ishii et al. 2005) .,

1 8 f L[] I B AT 28 TR AR R S 1 92 1 ME Sh ) o AELRR S PR SR e AL R R 58 3 . S R BEfE 2K
JNE T A7 S U R e A 4R 2 B 7 A B P R e MEAE T . BREIERT L TLR SZARTE M0 2 RIR S e h B H 2
YERT, Horh E 2 43k 70 7 MyD88 fE e b 42 5 1 JsU RS 19 56 R fo 95 10 28 » o it T Tl i B0 1 ) 2% Ak
IR 7E e 2 1 2 h 1 3235 (Takano er al.  2007;Yao etal.  2009; VP EE%  2010), MMifE R MyD8S =JE 4 i %I
o R EBE Nk A s TICAM ERE 5 A 2 HETTEW K Taki fugu rubripes JEE i Da-
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nio rerio JBE 55 X B8N Ictalurus punctatus F1W BE S EBER Ictalurus funcatus P FERE T TICAM J¥31) (Hardy et
al. 2004;Sullivan ez al. 2007), a2 TICAM fE3ERZEM - S5 sh 4 H B [E] , 38 o8 38 K 50 0 47 31
EC AR 028 TICAM HUAEAE —Fi B R 2880, 1 AR i 2L 3 9 f£ 4 TICAMI Fil TICAM2 1 i & (K] 25 7Y (Bao-
prasertkul et al.  2006), a2 TICAM fy35E [H 3R 35 59 I 19 0C 3R o ANTE B A5 SRR AR 5 5F S 2 ] [ ik P o~
G Z AT Edwardsiella tarda W 512 TICAM 3 K 7E Sk "B A g i rp 33 P 36 35 1 8 (Baoprasertkul et
al.  2006), TICAM JEPH i 3R kA2 10 5 HABZE ALY PAMP #9 TR E H i A2 .

BE i SCREAM 1984 45 S E 51 2 K E S . B TS sy T E O RNE R A G SR A2, (2 )
205 T [ B SO BT AR 38 R T R U A o AR L PN A A 0 S 4l R L 3 N T R A R SRR BmAE T R
o A A i TV IALAE O DO I e R A A TR R e T B RN A R (AR 2007) . Horh Al
B RE A E B R Y RBENZ AR R K. tarda VE K S B E Aeromonas hydrophila FEEFRE Streptococ-
cus spp. 55 , Bt 5 ARG 2 (Channel catfish virus) 28 MR BE0G 00 R ER IR (8 A48 2009), AW B 1E
i3 4 i DL B0 SRE R SRR B RIS B 2 AR TR | K R T | B K A X R SR A R S SR B R R A
A I SR GL FT S TICAMI J R4 52 i 5 i 3 3K A8 A B L S I3 7K P b 7 25 0 8 A DG 35k PR 4 18 23 4K
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1.2 g, B 5% 14 d J5 LA BR PR 58 30 560 56 o5 SRR M 50 . JC 5 2% it BRI o SC A, SCAR il BE R B LR
JUNE J5 W S I B LR R B R A T 12 AN R R R 2 2 S AR TR U A A R R
A =80 CLRAH T 4HZ! RNA $211,
.1.2 ®mR

I 7K A B T R 3K TR A T ARl TR 2K A B R B O Y . IR Al AR AR TR R [ K R 2R 5 B
B K ORI T i AEWE ST B RN o TR AN SRR A B 1 A RN B R H b KR 2 S e A VLK P RS I K
Wi 3 By 6 S 0 R A SRR OY B RN
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1.2 ﬁiﬁ Table 1 Primers and their sequences used in this study
1.2.1 B3 HERF3H 514 3195 51 fir 8 i
&t Primer Primer sequence(5 to 3") Location Utilization
}42 NCBI GenBank ccRT-PCR-F  GCCACCTGAAGGATCCTCTACT 853~875 S E B PCR 23 #r
B O A 1 BE S R ccRT-PCR-R  AGTCCTCAGAAAAAGTCGCTCC 1030~1 052
il TICAM LA iy cDNA 18S IRNA-F  GGAAAGGATTGACAGATTGATAGC 829~853 Sl aEdk PCR IR S5
4 KRB (DQ423777) 188 rRNA-R  GCCCTCTAAGAAGTTGGACGC 976~997

(Baoprasertkul et al.
2000) I T —X 51T RT-PCR ¥4, WSEEKEEA] 18S rRNA, 51¥)F5 W% 1,
1.2.2 JAREFEER

WK SR AE TWA 8532 35 p (MgSO, 0. 05g, 2F N # 2.5 g,NaCl 5.0 g, K, HPO, 0. 2 g #i & 1.0 g.
R 2.5 ¢, /K 1 LypH 7.2~7.4),28 °C .200 r/min ¥23% 16 h, BRI E THB £ h (B EE Y 3.0
g B R 20.0 g, FiA&5 8% 2.0 g,NaCl 2.0 g,Na,CO, 2.5 g,Na, HPO,0.4 g, 4N 5.0 g, /K 1 L,pH 7. 4),
28 °C 220 r/min $55% 18 h, REZEALETE LB H 3K rh (BRAE R 10. 0 g . BEEEE Y 5. 0 2, NaCl5. 0 g, K
11),37 °C.220 r/min 5% 18 h, 1835 # 4 000 r/min .0 8 min,PBS &G 4 000 r/min =0 4 min, R 5
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- 1 X PBS # % (NaCl 8.0 g, KC1 0. 2 g,Na, HPO, 1. 44 g, KH,PO,0.24 g,7k 1 L,pH 7. )& & . H PBS#
W AE R X R, 600 nm YK Tl E OD {8, ] TR YL SE50 . B 0 SR Ame 2 1Y 35 58 2 B 4 55 48 (2009) 1Y 7
N4 96 SR 0 43 i 4 2 430 T S AR Al 2 AR AR TR L VB KR BRL I TR LA BR A L B AT SRR RE L0 h FEST 0.1 ml ()
PBS ¥ AE X HR . MR 4 790 5 56 25 5 COR e 00 RE) o 4 Bl JRL 1% 3 5 700 5 403 24 0. 1 ml, JH: v R i o 4 PR B
WEE K 2.06X10° CFU/ml, KK BAMIEE H7 5. 13X 10° CFU/ml, 4 ER B 4 2. 84 X 10 CFU/ml, AN 8% Y 20 76 05
J YL S5 12 ho24 h.48 h.72 h.7 d 43 5L 4 % i ) S O IE L UE Sk B RIS B 4 AN S B Ak fa] — 2R A
HAFRIRGTE— & T IR AWA T R A —80 CL-AE T RNA 421,

1.2.3 RNA #

TEBFER b T A LR U B Ry AR . SR JH Trrizol 357 74T RNA 2B IR BUE B S MU 4 i
I 74 (Invitrogen 28 7)) o A IRUNT SKWHE 5 AYZHZL 50 mg Sl A 1 ml Trizol &5 v, 5843 R ) J5 ##& 5 min, fil
A 200 pl =G5 CE 7)) B %IRA] 5 min J5,12 000 r/min 4 ‘CE.0 15 min, B EIEW ARG IMA SRR SR
P A 21T AT 5 min, 8 10 min, 10 000 r/min 4 ‘C &0 10 min. FEHAR A 800 pl 75 YK . BE¥% .8 000 1/
min.4 C &0 10 min, A, A2 T4 5 min, ITA 50 pl J& RNA MK . 76 120 B BRIk . I
FH 4366 BE TG I AT $ RINA A8 3¢ 3 1005 o (Ao / Avgo) o
1.2.4 cDNA % — 4 85 5%,

i M-MLV JZ 5% 5% W E 47 cDNA 5% — 4 #) & A (TaKaRa 22 &), B K & W F : RNA 500 ng, Oligo
(dT)18 5[4 (50 pmol/1)1 pl, J& RNA fiff ddH, O #h % 6 11,70 ‘CARAIE 10 min J5 G 7E VK E 2% 2 min DL L=,
A 5XM-MLV Buffer 2 ul,dNTP Mixture(£ 10 mmol/L)0.5 pul,RNase #ll il 7] (40 U/pD0. 25 pl, 2 §%
Sl M-MLV (200 U/pD 0.5 pl, Jo RNA i ddH, O %82 10 pl,42 "C LRI 60 min f5,70 CLRIE 15 min 5K
WA, G R cDNA S5 4] B4 AE N SEE 5 PCR OB AR .

1.2.5 TICAMI % B & ik 52 B 2 8 547

SEE E R IR AT o ABI7500 %56 # PCR Y
521, PCR J2 b 2545 B8 SYBR primescript RT-PCR i
& (TaKaRa 24 "D R 1Y 535 OV AR FR N 20 pl, 4
% SYBR Green Real-time PCR master mixtures 10 pl,
0. 4pl ROX L, EF#E5 ¥4 0.4 x1(10 pmol/L),7. 8 pl
ddH, O, F B J5 9 cDNA AR 1 plCEH A 100 ng) .18 s
rRNAE NS EH, BDHMIRE 3 EXE . PCR X
R 4542k 95 °C 30 s, 95 °C 55,60 °C 34 5,40 PMEH . H
S A 4. PCR W45 95 . i ] ABI 7500 %¢
JE i PCR XA 45 8L AT 4 38 R4 A il 2 53 A7, AH R[4 41 Different tissue
XPE A TR 222 CT W7 ik, i SDS 4. 1 853 #r .
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Fig.1 Relative expression of TICAM gene in different
2.1 TICAM ER#ERESEALABHPRIE tissues of channel catfish

Xt TICAM % A 75 B i SCRR AN [7] 20 2R S 7 B3R 0K o A 45 SR R WL TICAM 5 P AR B 4 12 4
ZU A 2k (B 1) o Horpr 3 3k de i B9 A 400 3312 1L ALY (P<<0. 05) 5 HUTE AT 78 3K L I9UIE v 79 36 38
AU AR S R R IR R AR AR (P=>0.05),

2.2 AEFEERBEE TICAMI EEEARABDRBHLANEIE

2.2.1 "ERAFRBABRLEE TICAM L FH 6 K&
N TR g K S BB IS - B R 8 TICAM 3 K 7E 0 28 28 2307 BE L W LSk B RS i v it 36 3k S B 4
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U S SE SRR 2 FroR . L e I E R SL B b, TICAM (% 38 5K 50 A 528 90 1 9 e 34, 177 o6 N 0 )5 i
TICAM [k BB N B ANEL AL N ZBIREAR KR, DD R g K I 12 h 1 24 h, TT-
CAM By 3 [H 23k 5 YL i A L2840 A KB 7R YL 5 48 h, FE IR 6k 728 1k B S b8 . 3k B 8% K AH . o L AT (0
2.5 5% BlJE I 72 h R 7 d, SRR R GRS G AT T R AR A AR R YL H 0 P A A A s 7E SR B R TICAM 335 75 Jk
Pefi 12 h iR I A LR, 2 24 h ik 85 K N BGL AT WIS 22 4 Bl S 7E 48 h~7 d, JE R 3R 3K 1 ] 36 1)k
PHTHY 1.5 5447 s TICAM FE I rh i A8 AL 7E 12 h~7 d, kb T B3 5 39 F SRR 25, 3 B 36 3k Ak SR i 110
1026 ~20% (P<C0. 05) ; TICAM 7£ i th AR fb g E AN K 7R IR YL J5 12~24 h P, ki R T 302 R e YL 5
48 h~7 d, FEH AR 18 L Th, AR R YL r i K .
2.2.2 4B AIEE TICAM A K6 £k

BERR TR B YLBE A ARSI 5] e TICAM SR B Bl Rk 25 5L Kl 3 . Horp 72 Bk b, TICAM
b R Rk Ik B 2 S A A e 0 AR IR BE R B 12 b, PR A R SR AT Y 9 A% (P<C0. 01D, [ Uk
YeJ 24 bR 48 h, Rk i BRI AR A4 R AR IRYLET Y 3 A5 A4 UYL 72 h, TICAM B[N Rk B b T
P27 d R BN IR R RTIY 23 fi5 (P<C0. 01) s ZE MLIE b, TICAM [ 36 35 B 35 5 78 T vh 2540l 2R B AS Rk 5
W, AERRYLAEBRTE 12 h A1 72 h 23k %) 7RG AT 13 A1 14 5 (P<<0. 01 fE /R YL 7 24 h, Fak 7 5 YL Rl 57
FE 48 h Al 7 d, Rk TR ERYL T 5~10 £5 (P<<0. 05) s 7E I 4 4P, TICAM 3[R i 26 1k L R i B AN B g, e 3k
AR AT Y L~ 4 5 s 73k B b R LB BRI 12 h s . TICAM L PR B 26 1k 0k B i e i, 9 RCL AT B0 10 1%
(P<C0.01), 7€ 24 h~7 d, FEHFE AR MA B i, FEAR YR AR YL HT 1Y) 3~7 45 (P<C0. 05)

= a
2 3.0 = ffHE Liver = JJIE Spleen 2 451 o
A s i 1% Headki a 404 " JH:HJI Liver
g 251 J5 1% Intestine ® k¥ Headkidney g 35] = MLl Spleen
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5 151 = 20
: T :
& 1.0/ T & 159
X - . i = H 10
'H'k[‘ 0.5 'H{—'\ 5
= 5
Oh 12h 24h  48h  72h 7d 0h 12h  24h  48h  72h 7d
A i) Time [} 8] Time
B 2 B X REm TICAM 5 [H 76 0 K S5 i T B J5 1Y &l 3 B R am TICAM S [R] 75 4% 35K 1 J2 e
JHERIE B RE 3K B RS 5 Hh 09 2 & R Gk S5 BT B ML 3K I i 0 R A
Fig. 2 Relative expression of TICAM gene in liver, Fig. 3 Relative expression of TICAM gene in liver,
spleen, headkidney and intestine of channel catfish spleen, headkidney and intestine of channel catfish
after infection with A. hydrophila after infection with Streptococcus spp.

2.2.3 REZEEHBRLEE TICAM AR o) &k

BE 5 SRR TICAM J PR 7 JR e 3R 4l 2 A8 AR TR Ji5 o 76 I L JBLAIE Sk ' L B b i) 2R3 o 522 R0k 3l XA
ARSI A kL AR INE 4 Bk, Ho  FE R AE d TICAM (% 36 3k 48 78 fb e g I I o 76 R e 2 P AR IR s
TdREREFRE LT 23 f5(P<<0. 0D, MifEERYL S5 12~72 h, FEPR 8 & F Y HT A 5~ 10 fF(P<
0.05), FERFMEH, TICAM e[ () A 7R R YL 5 12 h ik 8 K, IR YL AT 8 4% (P<C0. 05) , A& YL 24 h,
FE R R 3K 1 B GL [i5 7KSF-, 76 72 h FEPR 35K i OB i BB AT Y 6 A% K SF (P<C0. 05) s 7 LIk v . TICAM
(1 22 35 M 4 5 78 T v 1) 3R AR A [ L 78 Sk B b, 5 IR SR A7 I IS 12 h Gk 3R K R IRL T Y 5 £ (P<<
0.05) 47,24 h~7 d, S KRR B BRI 2~3 £ . 2, IS Sk B AHM A RIX SR B H LKL L
MR FE AR K AR R B L T 1 2 ~4 5K
2.2.4 3 EXRsRFRFEE TICAM A K o) & ik

BE o5 SRR 2R B A S R A R S . TICAM 3k PR I U L B 3k ' LIS B o ) 3% 55 78 4k 52 B0 [R) 2
PO S iR . HRERET, TICAM Rk 258 IR IR S A BR Y5 12 h B 1.5 4%,24 h 2
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1.31%.,48 h Ry 2. 8 f%.72 h ik $dm &, o 4 52247 BRIG 7 d 2R 2. 3 A5 FEMUE rf  TICAM By 3Rk 52 N i a3,
FEFES R 24h T ZE 0. 14 £5(P<C0. 01) . 4R J5 F IR B i ol I ARG /R 7 d N & 0. 28 £, ek B,
TICAM W RIKTEIEGL )G 12 h 2 2.5 %576 24~T72 h o LS 5424 HE 7 d ikl K3 A fE I G M i
TICAM By RIRB AR BEAR KRGS 24 hikfm . b 1.5 .

301 4.59 = FFF Liver

= i Liver 4.09 = %JIE Spleen

251 = JBIE Spleen

o o
2 2
o o
s . 2 3.57 = J5l Intestine
: 1 A
g 201 E{g}gz;ﬁ?jney ;5 ;2 = 3L ¥ Headkidney
5 159 £ 20
Q Q
~ 104 ~  1.54
P 1.0
® ® 0.5
= = ]
= =
[ 0h 12h  24h  48h  72h  7d i= 0h 12h  24h  48h  72h  7d
i 1A} Time B i) Time
Pl 4 B SCRE M TICAM JE PR 7 2 784 1 1k P 5 BE AR TICAM [ 75 BE 5 SR #0191
J& 0 IR R 3K B RS B i e é% 995 B R YL A I E LB Sk B RIS B S R Rk
Fig. 4 Relative expression of TICAM gene in liver, Fig.5 Relative expression of TICAM gene in liver,
spleen, headkidney and intestine of channel spleen, headkidney and intestine of channel catfish
catfish after infection with E. tarda after infection with channel catfish virus

3 g

ABEFE R 92 5E 8 PCR 7 B 0F 98 1 B 0 R AE TICAM BE B i 2R3k A2 4k . B 78 & BUAH I T R
TICAM £& KA B iy Rk AR, TN & B TICAM BE [N B 3% 2 5 B 40 SR AR AR S 2 (k4 . TICAM 1E
BE o5 SR il 5 0 0 A1 20 CRLFE IR IE BLIE SR E L R AR LA R L D R D T Rk BT
TEH 27, e 2 SUM A IE LS LA R aA 5w . 45 2R Al Baoprasertkul 4§ (2006) B AF 58 45 5 (T1-
CAM Tr gt e 20 23 b CRLEE JIFIUE ILIIE /N VB IR LA S B R O LV BID B R 8 B EH 2Lk ik 22
S TE BN R OP B P R A R AR Sk B P RIS RARAHY) G

TICAM 1Eh — 2K H 2 M T 452 3k 8 1 . 78 MyD88 JEMR i U {5 S AL R i vh B EZAEH . AW iE i
T o o 2% G B T g K B B T A 3R Al B AR TR | — Pl 2% I B TR R T R — RO 7 B S R A
A4 b TR BE SRR AT R S T TICAM Jk R 7 532 2 20 Ik L AL L 3k B RS W mRINA K- 1)
BB, X 4 FORTE AR R 2] 5 R B S R AR TICAM 5 PR i 22 3k A8 4k (LR 8l R RO 17 H 79 Fh 1 41
OB SR =Rvy WA N 12 NG B € N N T A R R R SR Lo 0 s N T O (7 N S 31 - s /S = S A 1]
A W5 24 A % A 240 6 D) = 8 43 A R B o (B OK 225 2000 o PRI AS [ 5 D i A 5 20 2 e 1 9 92 440 L W e
b F AN TR A B AR S 5 30 TICAM FE AR AL 21 rp i 3R SR A U A7 7E 22 501 o 7 4R R /=0 i 7 R 3R % 1B A2 1
#JE T2 IR R B L e 135 )5 - TICAM 3 5 (1) 3 38 8RR AV A R . 78 1 58 08 K < i B
J& » TICAM T JBUIE AN 5 1 b 0 2855 ) 0 78 V8 56 2 AR AR TR 5 TICAM 7R JqUIE A i vh 19 3k B, X ] B
JE S X PR A LE PAMPs 41 AR 22 A 0%, TEAH TR, 40 i BE HEE (DNA W] LIVE S PAMPs, i A 7] (4
PAMPs A] fg 5| #2058 AH G 3L [ 1 22 15 22 5 (Akira ez al.  2006), LPS VE &5 22 [CFF 14 1 40 Jif B (9 3 2 %
4y BERS B TLR4 iR 5] (Poltorak ez al. 1998; Shimazu er al. 1999), 7[Rl 4 B B8 4% & B A 7] 25 46 1)
LPS,@%@éﬁﬁﬁ&ﬁéﬁé@%%%%&%&E%ﬂﬂ'&ﬂﬁﬁﬁﬂﬁ%lﬁl X AR Ak S B R [ AR TR . R R T
> [ I T 6100 I K B T R AR T S i TICAM JE P kB = T e [R] . ZE A WFSE b B gL 4 2% [G
P TR 48 BRI J5 0T 5 | S B A SRR A TICAM JE R B0 Bl ik . 422 [C PR 1 DR <F 19 PAMP J2& Bk SRk, 75
TLR {5538 % gk TLR2 FFiH 5 (Alexopoulou ez al. 2002 ), i TLR2 {5538 ¥ b 19 #23k 40 F & MyD8S,
TLR3 5 4 B A 2 52005 3 R JE A0 X% RNA, TLR4 i MyDS88 JE 4K #fi i 48 b 19 # 3k 4> 7 TICAM, {H &
TLR4 &M E: e A& 3= 22 2 18 £ B (Lipopolysaccharide, LPS) . N JE 14 Bt 44 5 5 £ B (Glycosaminoglycans,
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GAGs) BEf@r=Y inwi 2 i &£ (Heparan sulfate, HS) F13% B i 2 (Hyaluronic Acid, HA) | £ 4§ % 827 19 (Fi-
bronectin) 1 ) EDA (Extra domain A) i Bt . ¥k 78 28 (1 Heat shock protein, HSP) % (Johnson et al.
2004) . P, TLCAM si Z4n [ #E 2% [ BH P4 A B K T 19 0038 A AT B TLCAM A B i 2 BiE s SR8 il 119 i 922 ik
o ] 3 o PR 3K 10 5 B AR AL HRAR G 142 28 . 1R IR 5 JR , TICAM fE R Rl 2 b iy Rk Bk vl ig 5
TICAM /& TLR3 {55 & Tl #% i 33k 40 74 %

TE B Y g 7K SR TR A BRE S S RIS B S, TICAM 7 I8 IE A /9 26 3K T 38, i 78 FFDE /N g A0Sk B pg 3R
ik B 3R] B 2H 2 A s o S e R A S )RR S S A O L A0 Sk B b ] B TR PR AT A A0 I A i T B T e
FEIATE R RIE .

DL b SEae 25 B 7, TICAM 3 R AR BE i SRR M) R AR e ol 5 2 CH ZEMEH
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