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The Expression of Toll-like Receptors in
Idiopathic Inflammatory Myopathies

Geun-Tae Kim**¥, Jun-Hee Lee, Seung-Hoon Baek, Joung-Wook Lee, Mi-Ra Cho,
Ju-In Kim**, Sun-Hee Lee, Dae-Seong Kim*, Sung-1l Kim

Departments of Internal Medicine and Neurology*, Research Institute*¥,
College of Medicine, Pusan National University,
Department of Internal Medicine, Pusan Medical Center***, Busan, Korea

Obijective: To investigate the expression of toll-like receptor (TLR)-2, 4 and 9 in idiopathic
inflammatory myopathies (IIMs).

Methods: The expression of TLR-2, 4 and 9 was measured by real-time RT-PCR and
immunohistochemical stain (IHS) from muscle tissues in patients with [IMs and controls.

Results: The expression levels of TLR-2, 4 and 9 in IIMs were significantly higher than
controls. TLR-2, 4 and 9 were mainly expressed on sarcolemma of muscle fibers, perimysial
vascular endothelium and infiltrating inflammatory cells in dermatomyositis, whereas, they were
mainly expressed on sarcolemma of muscle fibers, destructed muscle fibers, and enodmysial
infiltrating inflammatory cells in polymyositis.

Conclusion: TLR-2, 4 and 9 were highly expressed in muscle tissue of [IMs. These results
suggest that TLR-2, 4 and 9 play a role in pathogenesis of [IMs.

Key Words: Toll-like receptors, Idiopathic inflammatory myopathy
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S oS54 -5 S(idiopahtic inflammatory myo-

pahties, IIMs)> & =ZZF ol A JZA|Z7 A&
Hol 59 A dFE 2o, E5 =7 2o
o, A%, #4 19 GR Sk HAdFE dedle
A4 " 1 Aztelrh Wl WAl ub
A PA o}, gAxpel FHollA thekdt Fwel A
7} gAlEe]l AR, <& ZFA HEZTF F9
HAAES] Fgo| PHET, FAIAA TS F
Tole WAAAAZE A5 &I de A T2
A7t 71de] Wl Fagk g 3 dAR

ok ().

Toll-like receptors (TLRs)= 4% Q1 Z] Al & (antigen-
peresenting cell)E E3Fs}i= A1 2 (innate immunity)
Aol W =] = pattern-recognition receptor (PRR)Z,
2l v AYE2] pathogen-associated molecular pattern
(PAMP)TH Adsle] FAAAAEE BAsteto] F
28 9% AoEAY U chemokined AL #
AAE SARAN 3. w2, AR ALl A

T Y= FAlo] F23F co-stimulatory molecule2]

ARE FXAA T dZ2FF S ZH 4
Aoy 9l # -2 (adaptive immunity)oll 4] F3}
A et 2P EE, TLRs @A 24 Aol A
Wl g A3y 2AANE Fbsle] A7PHS
o] FHtE F IY5E FABHY @), AP Azt
o] HEAollA] TLRs®] & waslrA] szl Aol

52 [IMs 3HAbe] &% =F o4 TLR-2, 4 9
99] utsl-& =zAsto] TLRsS W} NMse] A4
< dolR 1A sgc)

Ch 2 e

1. CHad 2R}

1998 8] 200597HA] Frolel 2T WEeted
Bohan % Peter’} AIQFst Xt7|F (5,6)0S WSl
ol uk5-93 (polymyositis, PM) B 3] 553 (dermato-
myositis, DM) A 1443} iz 39 &8 =%

<= ez siglch dd AE2 AA 5 bi-

A T8 =0l A Toll-like Receptor?] WHel —

ceps brachii, vastus lateralis, tibial anterior muscle)oll 4]
T% 2% sl FA AN Aol WEAS
80°CollAl ARG om, T8 24 QA A RA
A et W Al AgelA ke AU
oot 2edel dAsel T AR AWstal
oup zAeH A4 Eolke] gy 24e o
2702 Agdth BE 4 9 taFld 2
A 2H5 o] &3 Aol Folghes AdE WUk

2. 28 XZ=0MCQ| real time RT-PCR

o5 ZZOoZHE] TRIzol £Y(Invitrogen, CA,
USA)e ol-&3te] F RNAS F313lvh 14g2] RNA
7 Eold+ 479 solutionEg 65°CollA] 1587
7}d3t & reverse transcriptase’} EE mixture s %
7Fsled, 25°CollA 108, 42°CollA] 604, 99°CellA] 5
i, 4°CollA] 52 Ft WA e 24 DNAE A%
o} 9] HH&2 First Strand ¢cDNA Synthesis Kit for
RT-PCR [AMV] (Roche, Mannheim, Germany)s A}
3193}, Real-time PCRS LightCycler System Instru-
ment (Roche Applied Science)E ©]-&3}3c}l. Micro-
capillary tubeoll LightCycler-DNA Master SYBR Green 1
(Roche Applied Science), cDNA template, S-actin 2
TLR-2, TLR-4, TLR-9, tumor necrosis factor- @ (TNF-
)¢} Interferon-y (IFN-7)9] Z-zke] Akl 25
uM MgCLE ZHEF3]7F 20 ul7b A 4L F 95°C
oAl 1027} pre-denaturationX]Z] ¥ 95°Cell 4] 103,
60°Coll Al 52, 72°Coll A 102 E9F 503 ZZ XA},
TLR-2, 4, 9 9 TNF-« &} IFN- 7y 2] A|4bA]&= Bioneer
(Korea)oll Al 9leklar A71-dL & 13 2ok 7
F7lutct @d AZE ZYEHste] Yehte thre-
shold cycle (Cn& A5t =T AT Abo] 2
mRNA <3 439t

X

Zl& OCT compoundel] ¥d&] 6xm FAZ
e} s A=A ohg W zA 33t Ng 3
71 918 20°C oRAlENA 2027 83 F F

Foll 2412 5 A=AZY. 2445 PBSE 5
7+ AlIF ¥ 03% hydrogen peroxide-S-HollA] 2087

oA N
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Table 1. Primers used for real-time RT-PCR

Primer Stream Sequence

B-actin Sense 5’-AACACCCCAGCCATGTACG-3’
Anti-sense 5’-ATGTCACGCACGATTTCCC-3’

TLR-2 Sense 5’-CAATGATGCTGCCATTCTCAT-3’
Anti-sense 5’-ATTATCTTCCGCAGCTTGCA-3’

TLR-4 Sense 5’-AGTTTCCTGCAATGGATCAAGG-3’
Anti-sense 5’-CTGCTTATCTGAAGGTGTTGCAC-3’

TLR-9 Sense 5’-AGTCAATGGCTCCCAGTTCCT-3’
Anti-sense 5’-CGTGAATGAGTGCTCGTGGTA-3’

TNF- a Sense 5’-ACATACTGACCCACGGCTTC-3’
Anti-sense 5’-GCACTCACCTCTTCCCTCTG-3’

INF-» Sense 5’-TCCCATGGGTTGTGTGTTTA-3’
Anti-sense 5’-AAGCACCAGGCATGAAATCT-3’

Table 2. Characteristics of 14 patients with IIMs and the expression levels of TLR-2, 4, 9 and TNF-«@, IFN-7

Relative density of mRNA expression compared to controls

Patient  Sex Age  Diagnosis o) TLR4/ TLRY9/  TNE-a/ IFN- 7/

B -actin B -actin B -actin B -actin B -actin
1 F 33 PM 16 48 11 10 587
2 F 59 PM 19 140 15 27 1,431
3 F 30 DM 25 164 6 4 278
4 M 55 DM 15 106 12 14 484
5 M 37 DM 48 61 5 5 273
6 M 22 PM 19 169 15 31 674
7 F 47 PM 16 149 10 8 382
8 M 58 DM 57 81 6 2 463
9 M 37 DM 13 153 37 17 885
10 M 39 DM 70 232 26 20 2,756
11 F 43 PM 50 228 35 24 1,825
12 F 8 DM 40 444 44 51 2,179
13 M 36 DM 36 108 5 3 334
14 F 66 DM 29 297 35 83 3,141

32:18 170+105 19+14 2322 121+978

F: female, M: male, DM: dermatomyositis, PM: polymyositis, IFN- 7 : interferon- 7 , TNF- ¢ : tumor necrosis factor- «,

TLR: toll-like receptor

Aelstadet. Wl z=2 5k eked A Vector Elite ABC kit
(Vector Laboratories, Inc, Burlingame, USA)E A}-8-3}
ek =AAHS 1.5% normal goat serumSZ 30+
7t protein blockingdt ©hS 1%} Al TLR-2 (sc-
10739), TLR-4 (sc-10741), TLR-9 (sc-25468)} 4°Col|
A 14~ 16417 EQE WEAIZY BE 1 dAle

o
%

Santa Cruz Biotechnology (Inc, CA, USA)ollA] -
oeh. uwkgo] Ty X biotino] A 24
A 2ol 2] 308 HF2A]7] t}S ABC reagents Aol
A 3087t Agsloddk. 2 whAM AHe 0.05%
Tween 200] 4% PBSE AM-83}¢it}. 3,3’-diamino-
benzidine (Sigma, ST Louis, MO, USA)S A}-&3}o]

oo
2
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1. CHAL

XM TLR-2, 4, 9 2! TNF-o¢ 2
IFN-7——| mRNAQ| EH5

1) TLR-2, 4 2! 9 mRNAQ| ¥8&l: TLR-2, 4, 9 &
2ol Hlsted %X}%oﬂﬂ 32+18, 170£105,
1941481 2 F-oJstAl F7HE A oV E 2), AT
PM % DM, ™ol wtE {23t w3 Xole
AHE 3).

£2 ofy

Table 3. The expression of TLR-2, 4, 9 and TNF- «, IFN-
7 according to disease (PM, DM) and sex
(male, female)

Disease Sex
PM DM Male Female
(n=5) (n=9) (n=7) (n=7)
TLR'.z/ 24+15 37£19 37422 28+13
B-actin
TLR-4/ 147465  183+123 130459 2104129
B-actin
TLR-9/ 17£10  20%16 15¢12  22+15
B-actin
TNE-@/ 56110 24426 1610 30+28
B-actin
IEN-71" 980+617 1,199+1,160 839+870 1,403+1,063
B-actin

F: female, M: male, DM: dermatomyositis, PM: poly-
myositis, IFN-7: interferon- 7, TNF-@: tumor necrosis
factor- @, TLR: toll-like receptor

B

HZo]| 4] Toll-like Receptor®] Wrel —

2) TNF-a@ 2! IFN-7y mRNA2Q| &+sl: TNF- a9} IEN-
y WHe gzl vlslo] SkRbTelA 23122, 1,121+
978ul = FolelAl S7tEd ok (p<0.05, E 2), TAF
% PM ¥ DM, Aol ulE {93 W3l o]
NATHE 3).

3) TLR-2, 4 & 9 mRNAQ| L5inl HE AlO|E3}QI
mRNA 2S00 AREEHA: ZZ oA 9] TLR-4
WS TNF-a (A3ASF 0.7, p<0.01), IFN-7 (&3

= v
Al 0.8, p<0.0D)e ¥ TLR-92] WS TNF-«a

T
A
hu

;‘Lo

ABAS 0.7, p<0.01), IEN-7 (FZ A 08, p<
0.01)°] w3 F3A[ATE et
3. MY xSt

TLR-2, 4 8l 9% t&=TAE 5o or nlef
sHAl HEE R ow, PMoAA = 4R JEd
Awuk(sarcolemma), <=4 THFAG B AR
(endomysium)ol] FFH AFAEA F2 2 E| Q]
ow, DMAA+ &8 A-f(muscle fiber)?] &+
A uk(sarcolemma), -5t (perimysium)oll EAs}
T I AES HeH ATAZNA FE wH

HPeHE 1-3).

Kl
[

B o3l Ms ¥4k 2§ =AdA TLR-2, 4
g 99 Wde] tjzell Hlste] FrhEE skl
t}. o]#g AFE TLR-2, 4 9 99 W Zriv}
IMs®e] A3} A =] 51 TLRs W =7}l o3t A
Ao Aol IMse] Holzt ol 3=l

AR FAdeo] A7t W Age] AT A

Aoz FHEU, A ole] A4

Heto] WEbsiAl YRl A2 gk AAHgS 4
HHow AT ojHor T W B EF
T BAA w24 3A7I= TLRsSE 7
7hde] fulels A3kahe] kel tidk A A=

chebeleh. §404 A QATelA TLR2 Ei 4§

A Al Fulelswas walske] gl
ulgt Ae Bl wel Aubeel (- 9), TLR2,

49 9 SRR AL AAZTUEZ . kg

T~ Lo VT

Foglsol Hasglet (9,10). L2, Fopeagkd
dellAl dFol e FfellA TLR2 ¥ 4 I F
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Fig. 1. Immunohistochemical stain of TLR-2 in muscle tissues from healthy control (A) & patients with IIMs (B, C).
(B) In DM, TLR-2 is expressed by sarcolemma of muscle fibers, perimysial vascular endothelium and infiltrating
inflammatory cells (arrow). (C) In PM, TLR-2 is expressed by sarcolemma of muscle fibers, destructed muscle
fibers, and enodmysial infiltrating inflammatory cells (arrow). Magnification: *200.

Healthy control DM PM

Fig. 2. Immunohistochemical detection of TLR-4 in muscle tissues from healthy control (A) & patients with IIMs (B,
C). (B) In DM, TLR-4 is expressed by sarcolemma of muscle fibers, perimysial vascular endothelium and
infiltrating inflammatory cells (arrow). (C) In PM, TLR-4 is expressed by sarcolemma of muscle fibers, destructed
muscle fibers, and enodmysial infiltrating inflammatory cells (arrow). Magnification: %200.

az o

Health cntrol » DM 7 PM

Fig. 3. Immunohistochemical detection of TLR-9 in muscle tissues from healthy control (A) & patients with IIMs (B,
C). (B) In DM, TLR-9 is expressed by sarcolemma of muscle fibers, perimysial vascular endothelium and
infiltrating inflammatory cells (arrow). (C) In PM, TLR-9 is expressed by sarcolemma of muscle fibers, destructed
muscle fibers, and enodmysial infiltrating inflammatory cells (arrow). Magnification: ><200.
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s ol tlsl ]/q TLR-2 4Fs] %_7}7} B3

222 1 L
AR FEF 2

I (11-13), A

% ¥ A AEol|A TLR- 94 -L}‘ﬂ S7PF B
e (14) TLRs &Ao] zArtwied Aol vz}
BES okAgeh Aal7A IMs EAboll A TLRsE
doll Hig K glom, ¥ ATAIE IMsol
TLRs9| W& zA3 2% Wmeln Aztg
TLRsv FAGANE 8 dAAZ S& =
121 91 ] A & (antigen-presenting  cells, APCS), B H=
T B4 W B elFollA medsistzs
ol 4 TLR-2, 4 ¥ 9% PM 3 DMoll4] &l okibe]

U;k]

= o ©
Aolsldeh PMolA F2 % 4G IyTTHA
vhsarcolemma), €4%E T AS 9 TSAG
(endomysium)®] FFA|Fell A EHF G 0w, DMe]

Ae F2 % AR IS éél
(perimysium)®] AFA|E o
=9tk ol PM 9 DM H
£ A d3E Aog AyzEd F
=] CD8+ T HZF7} MHC class 1S ®sl3}
AZo HAfete] 25 AEE e, DM
o AT HAK ol 93l “?s‘ 3] Zaflof o
z79 Pz Q3 +& =379 4-‘/]°]UE
(15), DMol|A] E3 W A ZEol4] TLR-2, 4 3 99
Wl Zole AL Wl AAs A E

TLRs: 9|94 7t m=E Yjeld g 7kz=d]
sto] &A3tEYk 2 TLRse 5ol 2914 =17+

_‘10

ol sjsho] S4RE, TLR2E 2% S4F
peptidoglycan¥} mlo] I utel]2]5-2] lipoarabinomannan,
TLR-4= 3 5479 lipopolysaccharide (LPS),

TLR-9% unmethylated CpG oligodeoxynucleotides (ODN)
o] g3le] FA3EIL) WA Bl7FE 2% heat shock
proteins, fibrinogen, hyaluronan -+ TLR-49} Z3}3s}
of TLR4Z BAA7E, dFol o AA4zH e

bl A] e A A ke gl7ltoel] 9]%le] TLR-2E

T
FHAT, LS TR W HIAE TLRO
4 B HEF FEAIE AT (16-19). &
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EE o] IMs #He] oz A glo
=

A
7
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=
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Aol 4 TLR-2 9 49 WL 112 9 IL-18S 3
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