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Background: Interleukin-13 (IL-13) is essential for the
synthesis of Immunoglobulin E (IgE) which is a critical risk
factor for the development of asthma. The high-affinity IgE
receptor 3 (FCERI1B), which is expressed on mast cells
and basophils, plays an important role in the IgE-mediated
allergic response.

Objective: To analyze the association between IL-13 (+2044
G/A) and FCERI1B (E237G) polymorphisms, and IgE pro-
duction in asthmatic children.

Method: Seven hundred sixty asthmatic children and 235
healthy controls were enrolled, and the levels of serum total
IgE and blood eosinophil counts were evaluated. Pulmonary
function test and methacholine challenge test were also
performed. The genotypes of IL-13 (+2044G/A) and
FCERI1B (E237G) polymorphisms were analyzed by using
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the restriction fragment length polymorphism method.
Result: IL-13 (+2044G/A) and FCERIB (E237G) poly-
morphisms were not associated with the development and
phenotypes of asthma. However, in homozygote of variant
genotypes, gene-gene interaction of IL-13 (+2044G/A) and
FCERI1B (E237G) polymorphisms was associated with an
increase of serum total IgE, whereas in homozygote of wild
genotypes, this interaction was not associated with an
increase of serum total IgE (P=0.030).

Conclusion: Gene-gene interaction between IL-13 (+2044G/
A) and FCERI1B (E237G) polymorphisms may be associated
with increased levels of serum total IgE in children with
asthma. (Korean J Asthma Allergy Clin Immunol 2008;
28:284-291)
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(Hispanic)?} CAMP (Childhood Asthma Management Program,
non-Hispanio)@ T-ol| ] 83 & IgE v& 2 Y F A5
o} A@Adel A G dro] HA FAFAME &
& dH E X9 F3 Aol YA IL-13/-1512A>
C AT E & =3 SYdolA & E $% % olE ¢
Aol U2, 1L-13/-1024C>T FAAT}E L Y=
Tl B e Bl ot F’Wj} Aol e, Edor=
o, =03 A A3
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IL-13 (Argl10Gln) SAATHE T 84 1113 590 BAES 1|
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1% B AkEo] A FCERIFEA S Al s QlojA F
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Table 1. Clinical profiles of study subjects

Clinical . Control Asthma Atopic asthma
parameters
Number 235 760 616
Sex
Malefermale) 131/104 497/263 413/203
Age (years)  10.04+2.95 9.00+2.69 9.16+2.66
Log total IgF 4 5s1 053 23040507 2484049
(U/mL)
Eosinophil (%) 2.50+1.52 6.49+4.417  711+4.447
Log PCa 1394010 03940517  0.35+0517
(mg/mL)
FEV; (%) 80.45+13.78 85.56+14.067 84.76+13.67"

*Meanz+standard deviation, *P<0.01, compared to control group.
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2) H7|s HAR HEEE HAE #7]5 HARE VMAX22
(Sensor Medics, Anaheim, CaliffyE ©]-&3}o] =4 3}%it} HEl=
g FEHAIE dosimeter (Microspiro HI298, Tokyo, Japan)‘j”":H
< o] &3k 0.625~25 mg/mLe] FE=E 27 S8 B FEV,
S spirometer2 274319 1,°° FEV,0] 7] A Aol H]3] 20%7}
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3) IL-131} FCER1BS| HUHIICIHM EM: Ao} H
4 BT 2P POz B AHste] G-DEX T
kit (Intron, Korea)Z A}F-83}¢] genomic DNAS #2] 3 & poly-
merase chain reaction-restriction fragment length polymorphism (PCR-
RFLP) W02 G4z TS AT PCR AHE2 30
ng genomic DNA, 0.5 units®] AmpliTaq Gold polymerase (Applied
Biosystems, Foster City, Calif, CA, USA), 1.875 Mm&] dNTP, 1x
PCR buffer (10 mM Tris-HCI, pH 8.3, 50 mM KCl, 1.25 mM
MgCly), 5 pmol®] Z} primer® 15 ¢L2] E3dE 2 FZFHUT}
Thermocycling conditions = 95°Col| A 1287+ M A&}, 95°Cel|
A 30% Z}ioﬂ IL-13- 55°C, FCERIB-2 50°Cel|A] 13 30% 1)
AN 7] TS 72°Col A 40% F<F Taq DNA 5%a 47} 2%
ko] DNAf—— gt a 353 WHESE & wmpx|uko 2 72°Co)| A
5EZF B2 7 THGene Amp PCR System 9700; Applied Biosy-
stems, Norwalk, Conn). IL-13 (4+2044G/A)= primer= 5'-
CTTCCGTGAGGACTGAATGAGACGGTC-3'9} 5'GCAAATAA-
TGATGCTTTCGAAGTTTCAGTGGA-3'S AH&-31% 1 A3 &
2~ NlaIV (New England BioLabs, Berverly, MA, USA)S | 2] &}
o] 37°Co|A] 4A] 7t ¥H-S-A|Zth”” FCERIB (E237G)E primer =
5'-GTCTCTTGAGCGAGACTTCTA-3'9} 5'-CTTATAAATCAAT-
GGGAGGAAAACA-3'E ALt a ATEL Xmul (New
England Biolabs, MA, USA)S x| 8] 5}od 37°CollA] 1A]7F HH-3-A]
AT 2~25%9) oplEz AN WIFEE AP
IL-13 (+2044G/A)9] +2044GE= 1787} 32bpZ EE|H 1,
$2044A% 210bpe] bl WMEE Relmo] Uhehgh
FCER1B (E237G)9] E237+= 1483} 23bpE H8] %11, G237
171bp] Bhbe] MER Relwo] thehuit.
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HIE zole= A AEE HAY3I I Logistic regression
analysis®] HI'H © 2 W X}H](Odds ratio, ORs), 95% AlZ| 7+
(confidence intervals, CIs)S A|AFSIA 1 F-A AHS A3}
At 7t §AAGe e QAEAe) Hole
st ALY 75 2 -8-(gene-gene interaction) ] -
7] 935k, IL-13 (+2044G/A)Z} FCER1B (E237G) -4 At}
&8 235lo] Logistic regression analysis-o/] HhHo g7 23y
29 WE Ao} A S, PIEAY Aol 8
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1. IL-13 (+2044G/A)2} FCER1B (E237G) |MX}
CHol Hl=

IL-139] exon 49| € X]3}F +2044G/A 2 x}t}3] 3} FCER1B
9] exon 79 9|28 Glu237Gly (E237G)e] & Att}al o] 24
7 Fego] A Lolry] Y8 HaE, olET HAT
9 27 Abel o] FRzATE o] WEE ZASHT 2T
of| A IL-1342044G/A2] G&} FCERIB E237G9] G -4} 9
W= 2b2} 0.66, 0.8701 13, AT E 9] WlEe= sfrfut
Q¥ 1 & (Hardy-Weinberg equilibrium)< WFZ3}S1 THTable
2). IL-139] AA TP H AL BT 2T 12.23%, A4 T
12.55% (OR=1.06, 95% CI 0.66~1.71), o} E 3] H AT 12.59%
(OR=1.06, 95% CI 0.65~1.73)Z Z} & kol 23t o] &
Ho|z] ¢ttt FCERIBS] GG &% HEAe HIEE thxT
1.28%, A2 1.19% (OR=0.95, 95% CI 0.25~3.55), o} EJ]
AT 1.46% (OR=1.18, 95% CI 0.32~4.41)Z 7+ T 7hol| &
93t zto] 7} YT} IL-139] GG TFH A S GA o|F

[

A AA THHIAE e v WIS vudt 4§
Zv 2 7bo)] 93 2polE Ho|z Fgkm, e o=
FCERIB (E237G) FAAT o A &= Bl w3 o} 2] & 2}o]

£ Ho|A] gSkTtH(Table 2).
2. A0} MAZUAM IL-13 (+2044G/A)2t FCER1B
(E237G) SMXICIa D FMAQl AMIESHE O
AN

Zeol A2 el A] IL-13 (+2044G/A), FCERIB (E237G) f+41
AEn 449 JPEAGAS BAYS etk
13 §AATE S bl oY §A4E A 23 W5y
HHFHAAE stdetE 7B 2 AbolellA A F IgE
(IU/mL), Y 54k F8(%), LogPCy (mg/mL), FEV, (%) &
o] AFEAFTH vuad S o ol et 2ol & HolA] ¢
Stk FCERIB A} oA = vl b7kA] 2 -2 g 2fo] 7}
SAA T Table 3).

3. IL-13 (+2044G/A)2t FCER1B (E237G) |M Xt
CH Afole] RERI-REX 42 XHE

IL-133} FCERIB FH2AHE & Ul 79 To= 2gato,
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Table 2. Allele frequencies of the IL-134+2044G/A and FCER1B (E237G) polymorphisms in asthmatic children and non-asthmatic controls

Control Asthma Atopic asthma
Genotype

n (%) n (%) aOR (95% Cl) n (%) aOR (95% Cl)
IL-13 (+2044G/A)
GG 101 (44.10) 305 (42.54) 1.00 252 (42.86) 1.00
GA 100 (43.67) 322 (44.91) 1.07 (0.78~1.47) 262 (44.56) 1.05 (0.76~1.45)
AA 8 (12.23) 90 (12.55) 1.06 (0.66~1.71) 74 (12.59) 1.06 (0.65~1.73)
GA+AA 128 (565.90) 412 (57.46) 1.07 (0.79~1.44) 336 (57.14) 1.05 (0.77~1.43)
Frequency (G) 0.66 0.65 0.65
FCER1B (E237G)
GluGlu 175 (74.47) 554 (72.99) 1.00 444 (72.08) 1.00
GluGly 57 (24.26) 196 (25.82) 1.09 (0.78~1.53) 163 (26.46) 1.13 (0.80~1.60)
GlyGly 3 (1.28) 9 (1.19) 0.95 (0.25~3.55) 9 (1.46) 1.18 (0.32~4.41)
GluGly+ GlyGly 60 (25.53) 205 (27.01) 1.08 (0.77~1.51) 172 (27.92) 1.13 (0.80~1.59)
Frequency (Glu) 0.87 0.86 0.85

Adjusted odds ratio (@OR) by age and sex. Logistic regression analysis was performed.

Table 3. Association between the IL-13+2044G/A and FCER1B (E237G) polymorphisms and clinical phenotypes in children with asthma

Loci Log total IgE (IU/mL) Eosinophil (%) Log PCyx (mg/mL) FEV: (%)
IL-13 (+2044G/A)
GG (n=305) 2.29+0.58 6.57+£4.39 0.41£0.50 86.24+13.83
GA+AA (n=412) 2.34+0.59 6.19+4.16 0.36+£0.53 85.52+14.55
FCER1B (E237G)
GluGlu (n=554) 2.32+0.59 6.54+4.49 0.39+£0.53 85.59+14.55
GIUGly+GlyGly (n=205) 2.39+0.58 6.39+4.18 0.40+0.46 85.47+12.68

All P>0.05. Data for each genotype are expressed as meanzstandard deviation. The significance of clinical parameters according to
genotype was analyzed using the independent t-test.

Table 4. Allele frequencies of combined inheritance of the IL-13+2044G/A and FCER1B (E237G) polymorphisms in asthmatic children
and non-asthmatic controls

Control Asthma Atopic asthma
Genotype

n (%) n (%) aOR (95% Cl) n (%) aOR (95% ClI)
IL-13 (+2044G/A) and FCER1B (E237G)
Group | (GG/GluGlu) 69 (33.99) 201 (29.96) 1.00 161 (29.38) 1.00
Group Il (GG/GIuGly+GlyGly) 19 (9.36) 81 (12.07) 1.46 (0.83~2.58) 69 (12.59) 1.56 (0.87~2.79)
Group Il (GA+AA/GIUGIu) 84 (41.38) 283 (42.18) 1.16 (0.80~1.67) 228 (41.61) 1.16 (0.80~1.69)
Group IV (GA+AA/GIuGly+GlyGly) 31 (15.27) 106 (15.80) 1.17 (0.72~1.90) 90 (16.42) 1.24 (0.76~2.04)

Adjusted odds ratio (aOR) by age and sex. Logistic regression analysis was performed. The groups were defined by the combination
of IL-13 and FCER1B polymorphisms.
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' ' Fig. 1. Combined Effect of the IL-13+2044G/A and
| I Il v
Group Group Group Group FCER1B (E237G) Polymorphisms on total IgE Levels in
IL-=13 (+2044G/A) GG GG GG+AA GG+AA Children with Asthma. The groups were defined by the
FCER1B (E237C) GluGlu  GluGly+GlyGly GluGlu  GluGly+GlyGly  combination of IL-13 and FCER1B polymorphisms.
Number of cases 200 79 282 106 Independent t-test analysis was performed. *P-value
Log fotal IgE (IU/mL) 2.22+0.56 2.32+0.57 2.33+0.60 2.39+0.55* after Bonferroni correction compared to group |.
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24240.52, 718 1II: 2.49+0.50, L& IV: 2.510.46 IU/mL). @}
241 IL-133} FCERIB FAATE 2 A2 o ztgo <3
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A3 83 F IE 29 ABAol gt 113 FAAE
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9} CAMP (Childhood Asthma Management Program)¥-oi] 4]
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TR g F 3T dRgel gilew? g 2

o] Zeo} Z2]tel| A FCERIB (E237G) At o] o} E 3] g}
A2 Aol gl oy, b g Ao A= FCERIB
(E237G) frdxdde] €3 F IgE w=9 Aa/de] U2
1, ZFANE olEde} V=AU Aol U
th” B Ao A= FCERIB (E237G) At o] 314 9]
a7 oA REY T ABAHL Holx| ekorrh

7 wl=2loll A FCERIB (E237G) Wx%x}r/}ou G Uy
FAZ Bge A 11139 #3-& 7FaATE AT
#eo] AUt Abge] 7 HlghA 2o 1138 A2l S o)
FCER19] 23 o] 715913, IgE knock-out A}--2~ Rd o]
A IgEsh FECR19] W& wle] gtie] LefA 9rh™ IL-13
(+2044A/G)} FCERIB (E237G) frdAtttg o] 24z 22 o]
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