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from atopic children.

from atopic and nonatopic children.
CpG demethylation occurred in Der f Il specific T cells from allergic children.

methylation assay in early childhood. (Korean J Pediatr 2005;48:634-639)
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Purpose : An understanding of the immunological process is required if primary prevention of atopic
diseases is to be developed in early childhood. But, it is too hard to distinguish atopy from nonatopy
under the age of two clinically, because the expression of phenotype and cytokines is vague in early
childhood. We evaluated DNA methylation changes at Th2 interleukin-4 gene in peripheral blood

Methods : We selected 15 allergic children(mild : eight, moderate to severe: seven) and seven normal
controls by using family allergy scores and clinical histories. We measured Total IgE and Der f II
specific IgE levels and cultured peripheral blood mononuclear cells with Der f II stimulation and
extracted DNA from Der f II specific T cells. We examined the change of CpG methylation in DNA

Results: In T cells from normal children, IL-4 DNA were predominantly methylated; otherwise,

Conclusion : IL-4 DNA methylation changes occurred in T genes from allergic children and DNA
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Table 1. Family Allergy Score(FAS) System

Obious” Score Probable’ Score
Father (+, =) 3 (+, =) 2
Mother (+, =) 3 (+, —) 2
Siblings (+, =) 3 (+, —) 2
Grandparents (+, —) 2 (+, —) 1
Uncle or aunt (+, —) 2 (+, —) 1

" express history to be diagnosed allergy by medical doctor
express history to have suspicious allergic symptoms with-
out any diagnosis for allergic diseases

Table 2. Characteristics of Subjects
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Zeofol] tial] sofo] WEH I} 7FEES 2AMSHY] Table 1% 7]&
o nle} 2ol family allergy score(FAS)™? W} 3wx x=7)
(Dermatophagoides faringe) T 2717} 8" AAHS 71F
o7 dHE7|ARS 2t A Tl F LY Y] 19¥
(FAS 63 o) 7383 &el=7] AfAZ(FAS 63 vvh 8
a3 G UxT 7THS U eR BRIt Table 2). ©l
ZofolA] Hyt® WyoR Fudl FH(1,000 U)ol s

=2 A3 °1E Dermatophagoides farinaed <2
©] 4F2! Der f 1ol g 5ol IgE @A AME & IgEA
Alell 3 mLeF DNA #&& 913 4 mLS &8 ®Bdsiinh
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2. & IgE X|Q Der f 11 §0| IgE &AL

AHAE Do 247 1 mL E4& EeEst] F [gEAE= IgE
PRIST Kkit(Pharmacia Diagnostics AB, Uppsala, Sweden)&
ol g3l9de™ Der f I E°] IgE #HA= UniCAP system
(Pharmacia Diagnostics AB, Uppsala, Sweden)2 ©]-&3}o]
=43k

w
=}
B
3
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o BT 2al

@&l G (peripheral  blood mononuclear  cell,
PBMO)E #&3t7] 913 50 mL A& el satdde] 42l
A8 15 mLS Y3 2 mM L-glutamine, 100 IU/mL peni-
cillin, 100 pg/mL streptomycin®] &3%¥ RPMI-1640S &%

S X3 3 F ficoll-hypaque 10 mLE =L 9ol Z Zo] 4o]

A @A AME AheEr 1 F APEeRe 25T, 1500
pme] HEE 3087 QyRelsle] Pa® weT xaw

il

AHste] AAlg

buffy coatE 2|5t RPMI-16402.2 33]
dxg Ao GallFE B

High risk allergics

Low risk allergics Normal controls

Number 7
Age(month) 23.3+14.7
Df(+) specific IgE 2251+12.3
Family allergy score 86+6.3
Total eosinophil(/mm?) 693.51t349.2"
Total IgE(IU/mL) 169.4+134.17

8 7
20.8+184 18.7£15.7
16.7+14.2 0

45*34 0
3244+371.8 2384+321.3

121.8£112.8" 21.3+18.7

Df(+) grade: Dermatophagoides farinae specific IgE level by UniCap assay

"P<0.05
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4. Der f 11 50| THI=E Hit

Petri Wl¥ol 20 pug/mLel goat anti-mouse IgG(Fc spe-
cific) in Tris—-HCI(pH9.5)E %] 3A1ZF &<k coatingdt & A
YA 38 AHE F A5 2x10°0%F 1 pg/mL anti-
CD3 ©&&# A9} 10% FBS with streptomycin and gen-
tamycing AIE 1x10° ¥ 1 mL, PMA(phorbol 12-myristate,
13-acetate; Sigma-Aldrich, St. Louis, MO) 10 ng/mL, Ca
inophore A23187(Sigma-Aldrich, St. Louis, MO) 500 ng/mL,
Der f 11 10 ug/mLE &3tsle] B23 1x10°9 22 o3
T+ 7 37C, 5% CO; ¥Ig71el 48217k #i <)
15,000 rpm, 1027 L2 & Fd S 4% F rIL—2<1

M) F7ekel 471l 714 z;% z7le) ehmFelg mL
G AESF7F 1x10°7) 23 A FEE o] 7-9U3F WS 8t

skl AEE
3171 918l 4543 37T w7 l 9N THE
12 A=k 22 x319] & CD3 938 3
II 10 pg/mLS €] 37°C wlg7]el 9A kS HH%h‘zl % 15,000
pm, 103F YAlEE] §F FHd3 Der f 11 5

o &2 Basaith

Ak 2 F A 23 ATE
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5. DNA extraction
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289 Gl (200 pl, 2x109E 72+ 15 mL QAR

gatell Wil 1500xg, 25ClA 10w7F AR & 279
1% PBS 1 mL% pelletg Al23}3, Effendorf

tube®Z &2 ¥ 1500xg, 25CoNIA 10%3F 9A%E] 3k

RNAzol(0.2 mL RNAzol/10° cells)S #7}s}e] =

of 4CH#AS ¥ 200 uL chlorform< %?—3’_, 1%

¥ 5 A%s

ERES

el £E 7 3

=

58 95 &
FEFE * 5
e FolA 4CHETATF F 13500%g, 0ToNA
5 T Ffde Wi, 532 isoprophenolS
ool -70C Wearel ®Bys H 15000
pm, 0ColA 15%7F A+ d F oA P/ Wi
% Ethanol 1 mLE %7}k 4T, 15,000 rpm 1543t oﬂﬁ%
g5 9Eg & Hejal
treated distilled water(DEPC-H,0)2 AA|Z g & -70Ce] W
TR 3tk RNAE ARty dol =5 48] 98
OD ZAateh 3¢ 4ol 260/280717F 1.5-2.00] H=% w4
3ted 71 RNAE ol&3tH, £%5&5 37 Al 1% gelz 2
7195100 voltage, 40%)& A3t 2 pyLe] RNA ali-
quotel 2.5 U/uL cloned moloney murine leukemia virus re-
GIbco
BRL), 72 Zt¢] 1 mM dNTPs, 1 U/uL RNase inhibitor, 2.5
uL oligo(dT) 16, 1 uL 10XPCR buffer(500 mM), 4 uL
MgCly(5 mM)EA @Al 20 yL7F S A ¥ o5 thermo-
sko] 42°C 154, 9T 10+, 5% AAE 1 cycle®
303]& A& & cDNAE AREE wj7hA] -20Colx WEsra

2y
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T i 10 pL diethylpyrocarbonate—

verse transcriptase(M-MLV reverse transcriptase;

cyclerg o]&

o A Interleukin-4

f-d7ke] DNA vl s #g

stk

6. IL-4 FEX £ WM intron® CpG MO CHE
[HlEE'E} -E—M

% Aofel Ay 27 FolrFE g dxT
DNAE sodium bisulfite® Ag3te] wlds} 55 =<
o] PCR(methylation specific PCR) % o2 ZHAFS}F 1jr IL-4
FAAS) F HA intron®] CpG Aol st wdst 245 93l
5 2&2] methylation specific oligonucleotide primers Zﬂ 25}
A3 1 A7IAEe Table 37 o) wWlEstsE DNAS wE
s} HA &2 DNAC Wt iz oz Atge] 5H A4 e
IL-4 §AAe] F WA AEE ¥9|(Gene Bank Accession
NT_007072)¢] CpG A& *x33 72 DNAE PCRE &%
g & PCR 4HE9l 4¥-E SssI 84 AHEZ CpG 9 W4
3 Azl F wEs A7l PCR AMEM)T WE3E A171A] 2
PCR 4AH=(U)€ Sodium bisulfite® *2](sodium bisulfite
modification) 3o AH&-8F%AT}. Sodium bisulfite 2] 242 t}

=3 Zskth DNAQ2 pug)E 50 mL PBSel 41 ¥ 2 M NaOH
55 mL& F7138ke] 37TCel 10%%t denaturation A1 ¥ 10

mM hydroquinone 30 mLE< Y3 3 M sodium bisulfite 520
mLE 42 ¥ 50CoNA 16217 vttt Wizard miniprep

T
column(Promega A7280, Palo alto, CA)S ©]-&3lo] DNAZ

QAT & 70T SHF 50 mLE 9] 34352 3 M NaOH
55 mLS ¥il DNA A A(reprecipitation) e 3 & SHF

20 pLelA £33k ATE. Methylated sequence specific(M)
primer®} unmethylated sequence(U) specific primers AF&-3}
o] multiplex PCR& Al&13}e] IL-4 f3d#ke] 5 HA intronol
A% CpG 42 F ¥999 methylation specific PCR A&7
S5 43t AGgotet del27] goleo] WEsHE H WSS,

£ o}

_ o7 CHAtO EN

dezr] Agle] ik nYFFFAS 68 o) 7THI A
T(FAS 6% ®vh 89, 12lx A dixd 798 dde=
Tl o589 & ZAEX e A IgEXE B Ws ¥t Table
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=
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Table 3. Methylation Specific PCR Primers for Analysis of
IL-4 Gene Methylation Status

Sequence(5’ to 3') Product size

1L4-MF1 ttataggtatttgttattacgttc 118
IL4-MR1 aaccgaaacaaacgaatcacg

1IL4-UF1 attataggtatttgttattatgttt 130
IL4-UR1 cactttaaaaaaccaaaacaaaca

IL4-MF2 gtttegttttegttttgegttge 205
IL4-MR2 acactcacgaataaccctcg

1L4-UF2 gttttgtttttgttttgtgttgt 203
1L4-UR2 cactcacaaataaccctca

- 636 -



Normal

Korean ] Pediatr : Al 48 ¥ #l 6 & 20054

Allergy

M 1 2 3
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Fig. 1. DNA methylation change of IL-4 gene from T cell in peripheral
blood. IL-4 DNA were predominantly methylated in T cells from normal
children(1, 2), otherwise, CpG demethylation occurred in Der f II specific
T cell from allergic children(moderate to severe; 3, 4, 5, mild; 6, 7). M

means the fragment size marker.

2). 19 gto]l AP A tE=wte)] vl F SAA L
oJatAl ko (Y 69351349.2/mm’, At 324.4+
371.8/mm’, A4 iz 2384+321.3/mm°, P<0.05), 83 &
IgEX = g e] A izt s 9n A =drh( Ly
1169411341 TU/mL, AP :121.8+41126 IU/mL, A
A dl&+:21.34+18.7 TU/mL, P<0.05).
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olfr= glatel Ag Aol Sl frole] Ag- AvIBA G
Job HAL rsts AL oY olEMIRA FS L=
712 9 AA oW thE f9le] o AAAE 7ay)
7b olg7] wjie] o] THEly] flake] olE] WS Hate] o
5 F9stnA stlont oby st wel whel glo] &
AAe Bs AFate] AlolEsl 5 wiAE o] g8l olE
IE dstaa AE" A glou} ojdl A% AP uhy
O Z naive T AXE vl AFste] A9 o2 ThAEE W
So] yehhs AloEsRIS Z4agu Aoz YHom
odite] olwWa gelEle] So] uteS Qo= AF T
F7b qlol Addom gl Hgsrle oyt wery
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AN olET {5 IS T F Ud=HE vIEs 5o PCR W
Hoz ARG o A3 olEy LololA IL-4 AR
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IL-4¢} IL-132 2 Th2AZA AAEE du27] 945
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of digt #8740l TUtEY wwAEe] SAEE T7HA7IEH

8 93 FdstA B9o®. Th2 @A 29 (transcription fac-
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o] DNase I hypersensitive sites(DHS)”7} &&3HA] Th2AH¥E
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HZ At Qﬁ}“ﬂ IL-4 322 IL-13 312 Abol9]
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