DOI : 10.3345/kjp.2009.52.9.1015

Korean Joumal of Pediatrics Vol. 52, No. 9, 2009
M Original article : Clinical study ll

4 27) A4 TLRY ligand?) CpG-ODN Ao )3k
IFN-a £¥]¢} TLRY9 #d

2k o shstest Aotastwdl, sk s

= Abstract =

Toll-like receptor 9 expression and interferon-o secretion upon
CpG-ODN stimulation in allergic subjects

Man Yong Han, M.D,, Hye Mi Jee, M.D,, Hyeong Yoon Kim, M.D,, Cho Ae Lee, M.D,, HyoJin Cho, BD.*,
Seong-Gyu Hwang, M.D,, Ph.D* and Kyu-Earn Kim, M.D,, Ph.D."

Departments of Pediatrics, Internal Medicine*

Department of Ped/atr/csf,
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Yonsei University College of Medicine, Seoul, Korea

Purpose : The aim of this study is to explore the effect of the Toll-like receptor 9 (TLR9) expressed in plasmacytoid
dendritic cells (pDCs) that respond to antigen to Th2 immune deviation in allergic patients.

Methods : Subjects consisted of 19 allergic patients and 17 healthy volunteers. Skin prick tests and nasal provocation tests
were performed for the two groups. Peripheral blood mononuclear cells (PBMCs) were collected from subjects and
analyzed for the Lineage Cocktail (CD3, CD14, CD16, CD19, CD20, CD56) (-), HLA-DR (+), and CD123 (4) using flow
cytometry. In addition, we analyzed TLR9 mRNA by reverse transcriptase-polymerase chain reaction. The level of interferon-
o (IFN-a) of the PBMCs following stimulation with the TLR9 ligand CpG-ODN 2216 was also evaluated.
Results : Analyses of CD123 (+) revealed a nearly similar distribution for the classical pDC markers in the allergic group
(0.1%%0.04%) and in the controls (0.25%+0.23%). The mRNA levels of TLR9 on PBMCs were not different between the
allergic group and the controls (1.29£0.41 vs. 1.25+0.23, respectively). Additionally, the level of IFN-a in PBMCs exposed
to stimuli of the TLR9 ligand CpG-ODN 2216 was not significantly different between the two groups (911829 vs. 1,095+

888 pg/mL, respectively).

Conclusion : \We found no evidence that TLR9-dependent immune responses in human pDCs are associated with allergic

status. (Korean J Pediatr 2009;52:1015-1020)
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mDC) o]l £A3H= TLR4+= naive THIEE Th1 o2 ¥3= w5
Feata, o) eF g FAAMEYS A A E (plasmacytoid den-
dritic cell, pDC)= Th2® #3HEAIZItHE Zlo] A5 3l
Zo] AHA Jf’. TLRY L3 B Q3b79} S3hel 4444 L0l
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B A7 dul2r] Sxpel AgAdlelA FAAMEYS FAHAE
HH 3l TLRIE A=6I5E w Thl Ale]E7)1 & st
IFN-a] &H]sol o]z} leA] dobr 1z} afiet. Hgt o]
s3] TLR9®] L#|=7] Agke] el ojufgh o33 ah=A
obr 117} 83l

w2 2

Cht 2

1.5 oAt MY

QAT FIINE AZE 204004 40412] 42 36
A7 AW BE AFUPEE TR

o} AR AU EAL Dermatophagoides pteronyssinus (Der

1% of
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Biosciences, Uppsala, Sweden) @ WxdAHNA X (peri-
pheral blood mononuclear cell, PBMC) & #&]3}3it}. o] & 7t

3] 71%3shd, 219S Phosphate buffered saline (Gibco,
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5. AIO|EFIQI &M

24N 7FERE Hokt AEde —20C WHEae] HAISITt
ELISA kit (R &D System, Minneapolis, MN, USA) S ©]-&-3}0]
[FN—a®] F5=5 S7g8I9lrh Ak kite] 1A= 10 pg/mL ©131rk

6. Real-time RT PCR

Total RNAE 3-10x10° TN ZM Qiagen
Rneasy Mini 7|E5 AFE3l0] &334 0% cDNAS Qiagen
QuantiTect Reverse Transcription 7]EE- ARE-3}0] AF] 8] AL o]
A AAGE ZRE e whel 9HEITE Real—time RT PCRE 9130
TLR9 Eo9| primer$} FAM-labeled probeZ T3}t
Forward primer+ 5'-GGACCTCTGGTACTGCTTCCA—-3' 9]
1, reverse primer+ 5 —AAGCTCGTTGTACACCCAGTCT
—3' ]9, probex 5'-FAM—-CTGCAGGTGCTAGACCTGTCC
CGC—TAMRA-3" & 3}3it}. Internal thx F+HAZE hypo-

- 1016 -



TLRY9 expression and IFN-«a secretion upon CpG-ODN stimulation in allergic subjects

xanthin phosphribosyltransferase (HPRT) 2] forward primer

—CGGCCGGCTCCGTTA-3'2. %, reverse primer 5'—
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Fig. 2. Peripheral blood mononuclear cells were stimulated by
CPG-ODN 2216 for 24 hrs, and the level of interferon—«a in the
culture supernatants was analyzed by ELISA. There was no signi-
ficant difference between the allergic and control groups.

Data 006

10
Lin 1 FITC

Fig. 1. Flow cytometric analysis for
plasmacytoid dendrite cells was per-
formed. A) lymphocyte gate of R2, B)
lineage negative, HLA-DR positive gate
of R4, C) plasmacytoid dendritic cells
are gated based on CD123+ population.
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Fig. 3. Specific TLR9 mRNA stimulated with ODN 2206 (negative control) and ODN 2216 (TLR ligand) in
peripheral blood mononuclear cells from control (n=12) and allergic patients (n=12) were analyzed by real-time
PCR. A) ACt of TLR9 mRNA was significantly higher after stimulation with ODN 2216, B) 4 4Ct had no
difference between the allergic and control groups. Each value represents mean+SD.

£-3fod H
AL Agel A= 0.1£0.04%
ztoli= loltt(Fig. 2).

3. TLR9 mRNA =¥

wEgltH(Fig. 1). dizTelM= %

0.2540.23% ©]
ojom F #7 1

At
1k AR

2P At A EollA] TLRIS] mRNA 2
A A3} dfz2at3) AT 7 Aol
Aol TLRY #7F=¢1 CpG—-ODN 22163 &4 A=A
CpG—ODN 2206< 717} Folst & (A7, 4A7F 12A17F) 244)
7+ mRNA oFS 43519021, oo oA 244]710] Aa}ae
W 7bg & ApolE HYS FRISlonE B AFolAe A= &
24417F] mRNA%-S v watgith. CpG—ODN 2206.°0.% #A4=3t
A ACt 32 —1.940.53 ©]la TLRY #7tERE A=3 9]
ACt %2 —2.2610.49 ©]3tF(Fig. 3A). °]& F3 24 Uz
2} Hliwate] CpG—ODN 22162] A= thafiA] TLR9 mRNA %
o] F7H A& 1T 4= A2 (ACH, AACE 32 LE=7]
Ao A 1.290+.41, tjZ2TelAE 1.2520.2302 F 7] &
AR 2ozt Gt (Fig. 3B).

el e 4 2
QglTt F o) Bad ol
A

4. IFN-o &H|s

TLRY ligand?! CpG—ODN 22168} 2424121 CpG—0ODN

2206% 50 ug/mLe| =2 77} “Li?é_"—'i%ﬁ“ﬂﬁﬂ] A=rataL
24713 B2t F [FN-a9] 525 54813 ﬂUr that ot =7
32 25 CpG—ODN 22162 x} 391 W CpG—ODN 2206

o7 AFe3E WrTh fo5HAl [FN—a 17} S7keiith 1
2} CpG—ODN 2216 A=l &gt [FN—a¥Ex tlZrtolA]
1,095+888 pg/mL, &e|27] 3xol|A] 9114829 pg/mL=E F

T gkl FAAQ Aol
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Fig. 4. The level of interferon-a (IFN-a) in peripheral blood
mononuclear cells (PBMCs) from allergic patients was measured
by ELISA. PBMCs were stimulated by CPG-ODN 2216 (TLR
ligand) or CPG-ODN 2206 (negative control). After 24 hrs, supe-
rnatants were harvested, and the level of IFN-«a was analyzed in
19 of the allergic patients and 17 of the control group patients.

HolA= 3ttt (Fig. 4).
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o FAVIAEAA EH] == TLRIS] mRNA HAF &2 IFN—a ]
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