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Toll-like receptor 2 expression on monocytes from patients with
BCG vaccine-associated suppurative lymphadenitis

Hyun Joo Oh, M.D." and Kyung-Sue Shin, M.D."” t

Department of Pediatrics”, Cheju National University School of Medicine

Institute of Medical chence

Cheju National University, Jeju, Korea

Purpose : Toll-like receptor 2 (TLR2) is critical in the immune response to mycobacterial infections, The purpose of this study
was to analyze TLR2 surface expressions and TLR2-mediated tumor necrosis factor-alpha (TNF-«) and interleukin-6 (IL-6)
production in patients with BCG vaccine-associated suppurative lymphadenitis,

Methods : Peripheral monocytes were separated from 16 patients with BCG vaccine-associated suppurative lymphadenitis and
10 healthy controls using a magnet cell isolation kit, Monocytes (1><1O6 cells/well) were incubated with a constant amount of
PamzCSK, (100 m/mL) for 24 hours, TLR2 surface expression on monocytes was analyzed by FACS analysis and TLR-2 mRNA
expression was determined by RT-PCR. TLR2-mediated TNF-a and IL-6 production were measured by ELISA,

Results :

In patients with BCG vaccine-associated suppurative lymphadenitis, low TLR2 expression on monocytes (3.39+12%

versus 4.64+2 6%) together with significantly lower TLR2 mRNA expression than in the healthy controls was seen after
Pam;CSK, stimulation, TLR2-mediated TNF-a« and IL-6 production in patients with BCG vaccine-associated suppurative
lymphadenitis (TNF-e, 775 5+60.8 pg/mL; IL-6, 4,645 8+5839 pg/mL) were also lesser than that in healthy controls (TNF-a,

1,098 594 3 pg/mL; IL-6, 6,696.3+544 3 pg/mL).

Conclusion : These findings suggest that low TLR2 expression on monocytes might be associated with increased susceptibility
to BCG vaccine-associated suppurative lymphadenitis, (Korean J Pediatr 2009;52:667-673)

Key Words : Mycobacterium bovis bacillus Calmette-Gurin, BCG vaccine-associated suppurative lymphadenitis, Toll-like

receptor 2, Polymorphism
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1) EFsf9| E2|8t RI=

gz sapate] Lz oo A Lymphoprep' ™ (AXIS-
SHIELD, Oslo, Norway) < ©|&3to] @3 xXE Zesta,
S E 1x10° cells/mLS MagCellect” Human CD14+ cell
isolation kit (R&D system, Minneapolis, USA)< ©]-&3}]
Ars Rk Bas SFAT(Ix10° cells/mL)E 10%
FBS, 2 mM glutamine, gentamycin 100 ug/mLe] %34
RPMI 1640 el F-FA171 ¥, TLR2 21F=<] N-palmi-
toyl-S-[2,3-bis(palmitoyloxy)-propyll-(R)-cysteinyl-(lysyl)
3-lysine (PamsCSKjy, from Akira’ Lab, Osaka University)=
24N7r F3F A=tk

2) FMEEAME 0I83 BT TLR29 UE &3

gzt Skl Gl A EE PamyCSKy (10 ug/mL) 2 641
ke 2443 Bk A=E ol 2+ A EE 2288k phycoery-
thrin®] ¥2t¥ & CD14 @934 (Santa Cruz Biotechnology,
Santa Cruz, USA)$} fluorescein isothiocyanate’} 2% &
TLR2 ©¥&A(Santa Cruz Biotechnology, Santa Cruz, USA)
2 daA o H-3AIR F {4 EE X (Becton Dickison, San
Jose, USA)< st} fAIXE4 A3+ CELL QUEST (BD
Immunocytometry Systems, San Jose, USA)E ©]&3}o]
Mean Fluorescence Intensity (MFI) #< #413}it}.

3) dEAIEEEAESH 2§ TLR2 mRNA Es

PamyCSKL& 641743} 24413F 59k 218 &3] 72 Trizol®
(Invitrogen, Carlsbad, USA) 9 ° =2 total RNAE FE3+1,
ImProm-II"™ reverse transcription system (Promega, Madi-
son, USA)S °]&3te] cDNAE A AL TTE LA fukS-
< TLR2 AZA(G'-GCCAAAGTCTTGATTGATTGG-3',
5 -TTGAAGTTCTCCAGCTCCTG-3")9+ GAPDH Al'#A)(5' -
GAAGGTGAAGGTCGGAGTC-3', 5'-GAAGATGGTGATG
GGATTTC-3")E ©]&3te] 94TCelA 30%3F MaHtg 58l
A 30&3F ARkE, 72CAA 3027 AN 253] NS}
At SFEANS AHES 1% agarose geldld 7195 &)
3 ethidium bromide® |23 F 22 3ol A densitometer
& o]&3te] TLR2 mRNA #d @S 743130tk TLR2 mRNA
o] &¥ e GAPDH mRNA 2 Fte] el oz vhe}
i

it

N

)

4) EFEYF0AM TNF-« 2} |L-6 MM =3

G TE PamsCSKuE 6A17H} 24A13F 59t A=k Fof] 2t
Zh Ffol g AFske] ELISA kit (R&D system, Minneapolis,
USA)E ol &3t TNF-e, IL-69 AFHS SA3ATH

5) TLR29| FAXICFHEY

Az gixate] xR oA Wizard genomic DNA
purification kit (Promega, Madison, W) AF&-3}4 genomic
DNAE F&3903, TLR29 Arg677Trp FAATG et
Arg753GIn SAA T Hl = Folwaczny $'70] aotet £da 2
AMNESES A WFsto] AT FRELAANNS S 44
©] AAE(Arg677Trp sense primer, 5 ~-CCCCTTCAAGTT
GTGGCTTCATAAG-3'; anti-sense primer, 5'-AGTCCAG
TTCATACTTGCACCAC-3’, Arg753GIn sense primer, 5’ -
CATTCCCCAGCGCTTCTGCAAGCTCC-3’; anti-sense pri-
mer, 5'~-GGAACCTAGGACTTTATCGCAGCTC-3")& 7+
o]&-3to] 94T A 30%7F WMETHE 65TCollA 303+ 29
72°ColA 3023 AGNRES 303 RHESRITE THE A
ol 9t A& 10 pLol Arg677Trp AT EE S 49
A E A Mwo I (Promega, Madison, WI) 29915 YL 6
oA 1AIZF WHEAIZ)AL Arg753GIn AT EE O] 7§
Ag &4 Msp I (Promega, Madison, WI) 29915 ¥ 3
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o Al 1AIZF WH-AIZl 3 29 agarose gelollA A7) 53 F HollA HFES Edrh HFT A7 EA F 4500 208 (91%) 0]
ethidium bromide® @43l 2] A dlol|A] AHEE9 AV E Howda, A F 6579 870 247t 194 HI3 oo sks
sttt Arg677Trp FRATIEE ] A9 M85 4 Faxdddo] WAk B9l bRl 198(86%) = 7HE B
A3kol A 152 base pairs (bp)e] Z719] AbEo] Q& Ag-oll= aL, = FRTE 16%) 8, Aotk AE A T el A 2
thymine W82}, 130 bpel 22 bpe] =719 AHEo] FAld| g B9-7F 2#1(9%) ol Atk Ul FAl A viso] Ha A
NS AFolE cytosine HHEFAAE 710 Aoz 4 sAt) A9-7F 281(9%), 48 Hx7F doste] gy HAE v
Arg753GIn ATl 9] 9ol H7gEo] ATl 129 7497 7e(32%) ©] ATk,

bpe] =719 AHEo] ¢S 9-ol= adenine W HFH AL 104 bp

2. P CSK4 AI=0f 2|st CHsl EMHO| TLR29| uts
o} 95 bpel =719 AHEo] FAS] S A9 guanine amsCSKs X300 218 ST '

FAAE 7 Aew §A ek PamyCSK,y A § CD14 44l @35 mHel TLR2Y %
) & A AL Aol A dlzT o Hste] BAHCR FostA Frast
Ay Ade AT EFLAR e o, BAA o4 ATHP<0.05) (Fig. 1). 6A1F A= § TLR2¢| ¥d2 A
2 SPSS (version 12.0 for Windows)®] student’s t-test® 7 oA 3.39%1.2%, U4 464+26%= FALLZ 293}
AetArh P gte] 0.05 ©3tE Hols Af TAAR frofsitt A BAENA BastRar, 2483 A= Fol= TLR2<] Hd&

o EAs Aol A dzel Hstel BAHoZ felahl st
(A} 3.78+10.8%, Wzt 4.8111.1%).

fin

3. AFASEE LU0 /& TLR2 mRNA 28

PamsCSKy2 A3 6A17F2 24713 & @elte] TLR2

mRNA ZEFL dizTol|A gxkatel] nls FAHez Fols)

20029 3€7H 2004\ 2€7HA] ATy AoldtE Al F 74 THP<0.05). L2lv GAPDH mRNA S| @ ol 1]
%Jf& BCG HE ¥ HA sheA g2 %O} 295 dolrt 3l TLR2 mRNA<®| &&d =7} nokstAtk(Fig. 2).

 clob7k 9ol gich wigl A FolEe] e 379 ols)
CHsi 0| TNF-a 9} IL-6 A4A
7} 6u3(2799). 3194 6719 SISt 107 svey, 6194 12 M7l TNF= S 1L-6 4
N ols7t 678 (27%) 0 W16, 73%) 67149 o|ule] & 1) TNF-«a
Aol st slols 257F French+2 IWHZTS &9k PamsCSKuE A= 6A13F 2] TNF-«¢ 9 AL dizxa

T, 189 (82%)°] B 47 (18%)°] e US ¥33 =3y (3125+26.3 pg/mL)olA #2F74(225.1+36.9 pg/mL)ell H]3}od

D‘.

Unstimulated 6 hr 24 hr
= 33 002 - 23 004 e 24.006
T ] ; ]
1] 2.02% % 4.64% * 4.81%
T ] S| Control
= {__“ = 'El
o E 0% ] e 0 0! ee.no ) re 5 pr] E 10 0 KA e 10t
5 33 003 ) “-ﬂ 2800
= £l l o = 1 =1
= 1.76% % 3.39% 3.78%
5] x»! T Patient
1wy .‘ _— — —: i VE e —e
K L

Fig. 1. Expression of surface CD14 and TLR2 marker on mononuclear cells stimulated by
Pam3CSKy. Mononuclear cells (1x10° cells/well) were incubated with Pam;CSK,4 (10 ug/mL) for
24 hours and then analyzed for the expression of TLR2 in combination with CD14. Data are
expressed as mean values of five independent experiments.

- 669 -



HJ Oh, KS Shin
EAAeR fofetAl FUFeFATHP<0.05). 24AF A &
TNF-e¢9 AAE z27(1,0985+194.3 pg/mL)olA  #ap
(7755%60.8 pg/mL)°ll vlate] BAH R {23 Z7lstd e
H(P<0.001), AlZF el wey 2 Y AE7F S7FEATHP<
0.05) (Fig. 3A).

2) IL-6

PamyCSK,2 A= 6413 3] [L-62] A2 A (12455
+253.7 pg/mL)oA WZ7(1,181.3+225.1 pg/mL)el 4|3}
EAHOE Fo3t Hols Wolx] ko) A= 24417 o

1 2 3 4 5 6

TLR2

TLR2/GAPDH 0.11 021 0.16 058 0.25 0.56

GAPDH

I R O I

Unstimulated 6 hrs 24 hrs

Fig. 2. Expression of TLR2 mRNA expression after PamsCSKy
stimulation by RT-PCR. Monocytes (1x10° cells/well) were
incubated with a constant amount of PamsCSKy (10 ug/mL)
for 24 hours. Expression of TLR2 mRNA was represented by
relative quantitative comparing with expression of GAPDH
mRNA.
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B

IL-69 AAL HE3(6,696.31544.3 pg/mL)olA ST
(4,645.8+5839 pg/mL)ETt EAHoZ folA ZF7tstact
(P<0.05). 1831 A= Azt Al et 1 A4 A=7F TNF-

ast FAHAl STk @3S BTt (Fig. 3B).

5. TLR29| Arg677Trp T AICHHENRL Arg753Gin
TFEXICHLEY

TLR29] Arg677Trp F-AACHEENe] Ao AAF ) 25
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Fig. 3. TLR2-mediated TNF- ¢ and IL-6 production in monocytes. Monocytes (1x10°
cells/well) were incubated with PamsCSKy (10 ug/mL) for 24 hours and the supernatant
was collected for determination of TLR2-mediated TNF-«a (A) and IL-6 (B) production.
TNF-« and IL-6 production were measured using ELISA Kkits (for which the mean
minimum detectable dose of TNF-a was 1.6 pg/mL and the minimum detectable dose
of IL-6 was <0.7 pg/mL.) Results are expressed as mean values=standard deviation and
are representative of two independent experiments.
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7 Atk B AFAME 2
4744 BCG A& & A3 shsd dZddd ghof 22 E5Ut
French7 HEAE°Ith
gAas moukgo] x7] FAo|A TLRE Addel thyst
9 AES =R QA WYMg T AF5HeS e
o] Z$-olli= TLR27} M. bovis BCG9] lipo-

G B
S =R A TNF-o 59 9354 ANE
k1l S FEdtte Burh 9oy’ M. bovis BCGE
TLR #zt=e disid e & defd JA ook 19uz 2 A4
A& TLR2E #dsts 2 AES @845 TLR29 3t
2 4deA Jde g EHE =(lipopeptide) ¥F 2 Pam3CSK4E
olg3te] ZH 253t TLR29 Td AEE ZAMst) 2 <
To frAke o R 54 Fwe] WA TLR29 9%
< AR AFES X g4 gen 1 ARER 77 g2
A Busta Qo Hwang TP 7AW Expol A
TLR29] do] djzxrel] vl F7heo] Ak Bistia
Wikén 59¢ AlZFo]=Z(sarcoidosis) 3HAFlA TLR2%
TLR4°] W&o] F7eo] slvka ®austgich. 22 Han 5
& B oA FAANA, Link 5¥& 8z 3t A
TLR29] #do] thz 1oH HaEo] vk Bastyih &

o] ‘ﬂ] OH hA}to 1 frelstAl st 2822 BCG A
DASE sl Fdxdde] Aol TLR2 ' 7hAast o
3, M. bovis BCG2 |Zt= 14]e TLR27F &g
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>,

- 4 Atk 28U M. bovis BCGE 7= <143} of
oW F/Fe TLRZl #olstertel tlaiX s of & 7k=] g3t
2 uesniaux 572 AAF tAAES] M. bovis BCG
/g Whg-oll= TLR47F obd TLR2Wro] #ojgir}ar
1211} Nicolle 572 TLR2¢+ TLR47} 374 2
H FERA] FH9ol M bovis BCGS #gel FHofsitta B
1892, Gilleron 5% M. bovis BCGS #7= 9144 &
TLR2¢ TLR47} B5F #ofgitte Adwhe Wials skl 1y
22 M. bovis BCG2l B|t= A2 #AoA TLR &g #st
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3
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ofN

F7HQ A7t A g o Azhd

TLRO 24 A= §9, 87 =%, A 24 Sol
A FFe e F Adu?, Brse] HHHQ Aol o3
o] TLRe| Wd AEE ZAlh: A9l 2itee] A5 o
a4 TLRS wdshs Axel mdgol wia & glom, 54 2
el ofa|y thE Fiel TLR Wde] 988 wg $E v

3
415 TLR4 #]7F=2] lipopolysac-
charide (LPS)E AY A=< + $o CD14 L3 TLR4S &
g AL LPS A A%l = ddlFo] CD14 2de] =
ol 9%, LPS A7 Fo w@rdlte] TLR4 Lol fidhs
AL LPS WA #do] e Aoz nusdry. 23y Iwa-

hashi 57 2Zh=2 245644 9ban vl vko.

% w39-¢] TLR2% TLR4 2@ o]

A g o] wjgr)d gk Hek2~8 32 (plastic adhe
rence) ¥ ##ol Q& Aol A * ¥, Link Y& TLR2
o] #F=] PamyCSKy Al o] sfel1A+&A|Q1 nuclear
oligomerization damain 2 (NOD2)2] #]7+=<] muramyl dipep-
tide (MDP)E& 3o A=sto] TLR4S TdE zAbsTh
MDP&E #3914 Wyt PamsCSKy¥ MDPE FAlol AF=3}

$e wWE TLR4S 2dE gasie] 54 2= o8 ue

o] TLR @do] 438 s % 215}3 B3y, e

D2 TLRE 233 delA a8 ¥d g gist 714
[e)

A ATt ”EL% A
L94 el TLR2 &

A TLR29] @& °F 10
2 w3 A TLR29] &
ATE AT qqz;u]

oFsht. Ak

}6}015} ® drelAe tH“x} l
GEAE FolA TLR27E Hds= @ST7(CD14 oA
TLR2 7311 Al¥)el #7} E}% AgEel Al wjsted #9d
o ddAbE ] deiAE Sl AlES7E A
o2 MJ TLR27} fﬁElb 1‘?7} A= &Oi *ME]E]
d PR

ﬁﬂrcﬂl FFS v HE Ao I %tﬂ%%cﬂl*ﬂ A
T FHEAS AHHES o2 TLR2 mRNA ©d AT E A H3}s)
2] B3

& Underhill 570] k-2 TLR2
Pro681His 8 4t}3 EH7} TLR2 Azdd7dze] AaiztaS
It AGo R HIEY I Kang 50 % HEE U oA
TLR2 Arg677Trp AT EE e} 1L-12 B4 Ao} #Ho]
Atk Bkl B AFoe Aol Ay Bedol gtk
T B3 TLR2 Arg677Trp +aA T 8 EIg Arg753GIn 34
A el & ZAFFA T TLR29] Arg677Trp A58l 2] 4
ol thymine WH-FHAAE 712 Arg753Trp A €] 2
HlEE Buxtse] we 24 B vk Schroder 57
A okelo] A AR A okl a W a1ty o Ben-All 57

8l Sz A 94%0l A A AT B askdth 1283l Kang
5% ghae] uy @xjelA izt 2y ﬁXMWb Els
ARA] FAAR Y EUR 2] 22%00 4] thymine WH

AAE 7V Arg677Trp TR )7 A=, thymme
AR S o] AWk Be] kil Halst
Atk Arg753GIn FAATHE el A$-ol= Schroder 5
Lorenz 5¢ adenine WHFHAE 717 Arg753GIn 542
g ezt 2tz 27%9 14.6% % t2A wusn Jo 2y
g2l AE Yoon 570l 1548 w83 3l 1799 o
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9} adenine W HFAAE 717 Arg753GIn Aok E 7 @b
A eFgkthar Busksleh ¥ ATl oAt b BAH o
2 ou] JA AA %A TLR29 thymine WHFHAE 7}
1 Arg677Trp +HATEE 9 adenine WHFHAE 7H
Arg753GIn A 7F AR A okt o] TLR2 F4
AP ez A7 el wE AFH oy tit ke uhE
Apol7t A& Aoz AzhAr)

AROR B AoAM BCG HEF F AT s5A4 E‘Eéﬂ%‘
o] ¥go] TLR2 &d 7
2= Q1o TLR27F #3s 4T = Uk

Zaroll A thymlne PHFARZE 712 Arg677Trp A&k g
(]

o (e]3
A =
F F: TLR2E 559 G2 Wojuee] a3 &= 3
= Ao gyA Stk ¥ A7 BCG HF § 2R ke
HEZAA A ke ol A TLR294 W@ TLR2 ele= A=
I

w3 TLR29 AwAdS %mu} 39
H ¥ BCG BE & 2A% 354 %“Jéfé 2z} 1678
74 dlEzT 1089 Tx "o w@efEs s, TLR2

il

27=8] Pam3CSK4= A58 5 frAl 2243 dHASHE
2785 o]g-3te] TLR29 2dS 543194, A= & TNF-
@9t IL-6° A4S Z4ske] TLR29 28 Axg o=
ZAFeFATH

=

A 1t BCG HE T A3 A %E@fé Az} gl
TLR2 ¥d HE(339+1. 2.6%)°ll w|s}e]
FrofahAl sk A, gEl g 2p= 012:2 TNF- asa} IL-6<] A
AE ET(TNF- e, 1,0985194.3 pg/mL; IL-6, 6,696.3%
544.3 pg/mL)°ll Hl&te] AT (TNF- @, 7755+60.8 pg/mL;
IL-6, 4,645.8£5839 pg/mL)ollA frelahAl Aastdch 28x
2= Azt w2 TLR2 2d A4 %9 TNF-«o 9 IL-69 A4
S7WY frAket S dEhATh
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