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Association study of polymorphism in leukotriene C4 synthase and cysteinyl leukotriene
receptor 1 genes with phenotype of asthma and clinical parameters in Korean children
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Purpose : Cysteinyl leukotrienes are important proinflammatory mediators in asthma, Recently, it was suggested that a pro-
moter polymorphism in the genes encoding for leukotriene C4 synthase (LTC4S), a key enzyme in the leukotriene synthetic
pathway, and cysteinyl leukotriene receptor 1 (CysLTR1) might be associated with aspirin-intolerant asthma, We investigated
whether polymorphisms in LTC4S and CysLTR1 genes or their interactions were associated with the asthma phenotype, lung
function, or bronchial hyperreactivity (BHR) in Korean children,

Methods : A total of 856 asthmatic children and 254 non-asthmatic controls were enrolled; a skin prick test, lung function test
and bronchial provocation test were performed. Of those enrolled, 395 children underwent exercise challenge tests, The LTC4E
A(-444)C and CysLTR1 T(+927)C were genotyped by polymerase chain reaction-restriction fragment length polymorphism analysis.
Results : Of those enrolled, 699 children were classified as having atopic asthma and 277 children, as having exercise-induced
asthma (EIA). LTC4S and CysLTR1 polymorphisms were not associated with atopic asthma, EIA, or asthma per se., Lung
function and BHR were not significantly different between the wild type (AA or TT) and the variant (AC+CC or TC+CC) geno-
types in asthmatics, atopic asthmatics, and EIA (+) asthmatics, while total eosinophil counts were higher in the variant type
of LTC4S than in the wild type in atopic asthmatics, There were no associations between the gene-gene interactions of LTC4S
and CysLTR1 genotypes and the asthma phenotypes.

Conclusion : LTC4S A(-444)C and CysLTR1 T(+927)C polymorphisms and their gene-gene interactions are not associated
with asthma phenotype, lung function, or BHR in Korean children, (Korean J Pediatr 2009;52:680-688)

Key Words : Exercised-induced asthma, Atopic asthma, Leukotriene C4 synthase, Cysteinyl leukotriene receptor 1, Poly-
morphism
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Association study of polymorphism in LTC4S and CysLTR1 genes with phenotype of asthma and clinical parameters in Korean children

s} LTC4 synthase (LTC4S)o|tf. o] 5 LTCASE F& S
o} HIRkAIEZ o] HEuto A EAHE G4hEAM LTA4014 LTC4
Adste BAZ 7MY F8e 988 st LTC4SE 924
= 2= 59 GAA(5g35) 0 H1x]8HH, o] = ol #es)
ole] §H25(5¢31-33) 7 7.

LTC4S 2419 -444 bpellAl adenine®| cytosine2Z |2k
AL A g ohamd f A2olA gaHAan? o] F LTC4AS
P F2 ofxdd FH S ez AFHI of~
EA A skxbe] M#|A 24 HAl A LTC4S & %3
AIE7E 2910l vlsl F7kslo) dar”, LTCAS A(-444)C
13 0] ol~gd B A 76%9A & vhH o ~3] "
A AT el 42-44% AR BaE ALY LTC4AS
Fraz A of~T Y Bl A ABAdS AlAbeT
SR gk o9} W= LTC4S #F3AF C-444 allele THB844 2 A
o] wEPo] Mz Aol fut” wx 12 AN C-444
allele®] & A5 123 =894 E7]FS(forced expiratory
volume in 1 second, FEVy)¢] T wol o] 1d3 Hupb=
A7) 5ol Belahi= Qlatze] sbeAdel AAHAT. o]9} thEs)
A7 sAAMNE 5 A4 A, ofEd oA LTC4S FH
2F Aol AE AF 238 5 % F #HUT AAhEo] 4
3, 53] olEd HAdA W 7|AAAAY Aol s
waEol® LTC4S +47 G84e muzvig Aty A3z
R}

FREHANL A 2719 &3, & cysteinyl leukotriene
receptor 1 (CysLTR1)¥} cysteinyl leukotriene receptor 2
(CysLTR2)ell g3, o)F W4l WeAeet dd=E &
e F2 CysLTR1% Aol vy’ 2 CysLTR1 T(+927)
C t8d3 d23e] Addel sl 29 A7t X&) Hojshe=
o], LTC4S t84 7 2 = Abghe] ofx~ud Euld d2 3
= dA#Age] AN, 5 FEY HAAME FIRELQ X80l
akg-ste] ddghgdol YA g=deM = At A
2 ey, ol d el Ag Arel Aol glo] olE]
FEEE 42T 5 e Anz sFeAo] ANHINY. B4
9k 27Qlell Al CysLTR1 % A12] C allele T8 o] A4 3} o}
EYyEdS BF 7 Qe A9 olEyyido] gle A
glol} A4 Lolo A B} £ HIEE Hol Q3 o] tE
e 27] Ashe] Huk oo wel ES noFoHY.
LTC4S9 CysLTR1 #3A= FaEZ A 4 2 280
T T8 TS o= FE FHAR olE A BEAS
A2l 28F F H V5ol ol T Aol AS 7ol
At ey AE7hA] Bad Aol ofstd AFAei) Aty
g AT ANE HAFa Jen 53] o] T fHAe] T
W oA diE ATE A §ly] wEe, = o) 12
A olE Az g o] JeA] Golri T fAx v
3 Aa2eS sk A9 A [gEsE 2 7EA A
Sl A st B AFE S h
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Mol gl Zol de27] Feldel 20043 9YF-E 2007
W 10€7bA g 8561 o] 2] Bhole} 254 W o] z2le] §le
Bots o ® gty A9 v v= FHe3 9] ve
Po uwhe}, H 12709 ool ZF o} el weo] gl
A, wlEr 2 FAA FY F 15% ©14 FEV, X7} 454,
WERZ A 71384 fdAARIA] PCy #hel 16 mg/mL #9l 4

2 Aottt ols F ¢HE7] I5ERES(Allergopharma,
Reinbek, Germany) #HAF %4 1671 &3 93¢ 2 AFF4
(Dermatophagoides pteronyssinus, Dermatophagoides fari-
nae, cat, dog, mugwort, grass, ragweed, alder, oak, Aspergil-
lus fumigatus, Alternaria alternate, Blatella germanica,
milk, soybean, egg white, peanut) & 3} ©]7dolA4 3 mm ©|
AFe] #WRo] Hol AU 6% (Dermatophagoides pteronyssinus,
Dermatophagoides farinae, cat, dog, mugwort, Alternaria
alternate)®] FFEAA T H 93 ImmunoCAP System
(Phadia AB, Uppsala, Sweden) A M 59] IgE X7} 0.35
KU/L o]l 4% olEs "ajoz RHEapdct? olms 2
2 6999, WlotET] M2 1579tk A iz 2
Aol glowA HlotET ol 4 #H7e 3 71 dA A4
o] & AF(PCyp =16 mg/mL)= BstArt. A2 3o} F
wzstd %5 204 A2 A9E 395 W F €% § FEV,

1 g gols 5-H 2 2l (exercise-induced
A SHFLA A Fol= 2771,
7897k 1189 o] Aot

dH FIgE+ ImmunoCAPE ©|&38t S8t 3, T34
% automatic blood-cell counter (XE-100, Sysmex Co.,
Kobe, Japan)& °¢l&3ste] ZA3Itk A4A, F IgE <100
IU/mL, 344 <250/uL.

ol £33 Ao A wlolEn M2 9 dlzxel| v]s] FEV,, for-
ced expiratory flow in 25-75% (FEFos-750¢), LogPCay ko] %
kil FgE &%, TIATF7F u A S7HE A &5F
A A FholelA] R Z2le] 1 ol HlE] W2
FEV,, FEFs. 750, LogPCy #3 F93tA =& FIgE 5%, &
S5 YEhHITHTable D).

o] A= Ao &3 AoE FHetdla, Fu

o BolAE we ¥ AAHA.
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Table 1. Demographics of the Total Study Population

Asthma (N=856)

Clinical parameter Control (n=254)

Atopic (n=699)

Nonatopic (n=157)

EIA (+) (n=277) EIA (-) (n=118)

Sex (M/F) 144/110 462/237
Age (years) 10.10+2.92 9.15+2.70"
LogTEC (/uL) 2.17%0.33 2.63+£0.34
Log total IgE (IU/mL) 1.53+0.50 2.48+0.48"
FEV; (%) 90.01+13.90 85.19+13.64"
FVC (%) 90.91+12.14 90.76+11.99
FEFo5-7505 (%) 96.48+22.22 79.02+24.40"
LogPCy (mg/mL) 1.38+0.10 0.34+0.52"
Max. % fall in FEV; (%) 9.17+8.41 25.79+17.47

89/68 180/97 81/37
8.42+281 9.71+2.41 9.94+2.65
2.33+0.35 2.65+0.33" 2.4610.39
1.67+053 2.42+054" 2.25+0.58

89.04+14.90 84.43+13.78" 87.38+12.69
01.88+12.95 91.74+12.55 90.94+12.40
84.62+25.15 75.20+22.94" 84.33+22.22
0.55+0.51 0.23+0.55" 0.57+0.56
18.95+13.93 33.37+1563" 8.19+3.93

"P<0.05 vs. Nonatopic asthma; "P<0.05 vs. EIA(-)
Abbreviation : EIA, exercise-induced asthma

A Ak 80%l =@ wW7tA] AFEEr|E kA g
, SR AA A, 2% T A AF L5, 10, 15, 20,
30, 45, 602l FEVS 5489, 572 ¥ FEV,9]
g (maximum % fall in FEV1 after exercise)< {(+%
% FEV1)/%-5 7 FEV}x10022 A4tskinh
<% 19%5 c, T 57H12%01A AlRE AL
HAAF A FEV 0] o5X9] 80% o]/l 2] ZholelAnt Alefa}
ATk HT 4F o] ZFV] AAEE @AY, IR AAR A
27HE dEl 2717 U A9 SERRAAL oidelA] A9 sk
ot} #7152 £53+E spirometer (Microspiro HI-298, Tokyo,

Japan)& °]&3te] A3t

;4] %% VMAXZZ (Sensor Medics, Anaheim, CA, USA) &
, forced vital capacity (FVC), FEVi, FEFsxs 7005

WErEd 7 ]ﬁ}xl fub Habe Aol 714d nps} o't 17
F21(Sigma-Aldrich, St Louis, MO, USA) &9& 0.625
mg/mL B AlFste] 7 A FFEA7H 25 mg/mL ¢ &
M FJAAT 4 w2 FY F 183 339 FEV & 3% 0}
A Aol B]?SH FEV; kel 20% o’ Aastds wol et
PCooi UrEMO*D‘r PCy <16 mg/mL<¥
, Z1BAARIAL Y AEE 3UA
(PCy =14 mg/mL, 14 mg/mL <PCy =4.0 mg/mL, PCy >4
mg/mL)E o] Z|@A BRI HEet fAl thad Ao
AHds Sofr Attt

4. LTC4S 2 CysLTR1 REXE HAl

$ltol5 9] oA G-DEX II kit (Intron, Seoul, Korea)& A}
43} genomic DNAE #2334 th. f A2t 3 432 polymerase
chain reaction (PCR)Z} &7 restriction fragment length poly-
morphism (RFLP) Wy oz #2439t} Fragments© 30 ng

genomic DNA 9} 1.875 mM<e] dANTP, 1XPCR buffer (10 mM
Tris-HC], pH 8.3, 50 mM KCl, 1.25 mM MgCly), 5 pmol®] Z+
Zglol W (primer) 9t 05 units®] AmpliTag Gold Taq poly-
merase (Applied Biosystems, Foster City, CA, USA)= 15 uL
9o EES vHEo] FTFAIHTY Thermocycling conditions
Gene-Amp PCR System 9700 (Applied Biosystems, Norwalk,
CT, USA)S o]&3te] WA 95Tl 12%7F denaturationg 3f
3L, 95T 30%, LTCS4 -444A/C+ 60°C, CysLTR1 +927T/C+=
55TCAA 1 30%, 72ColA 40%E 353 REES & vix|go=z
72°CoNA 587 FAAI AT 3 ule] PCR A E-E 15-2%9 o}
7hEz Aol A gRlstith. PCR- RFLP &4l 3loj4 LTCS4
-444A/C+ primerZ 5'-GCT GTG TGT GAA GGC GAG
C*S’Q]' 5'-TAC AAC TAC TAA GGC TGG CA-3'& 183}
Z3a, ATa 225 10 U Msp I (Promega, Madison,
WI, USA)% AR CysLTR1 +927T/CE primer® 5'-
CTC TCC TAT ATT TCT TTT CTG G-3'9 5'-CTA TAC
TTT ACA TAT TTC TTC TCC-3'& AH&-3to] AlQgh 5 o
71ell Algta4 5 U Hpyl88 I (New England BioLabs, Boston,
MA, USA)E A3ttt o] F LTCS4 ~444A/CE 3% ©F7t=E
2= A CysLTR1 +927T/C T332 25% o722 A4 A
719E5S AT
LTC4S -444A allele 388, 201 bp &Zto.& F2|= AL,
-444C allele 388, 169, 32 bp ZZte.2 #E] ¥ At} CysLTR1
927T allele 140 bp &Zto] A& w AL, 927C allele>
97, 53 bp 722 2 ¥ AtHFig. 1). RFLP HoletE 58t
7] 93 g F 2089 DNAES F291Z #ol DNA se-

quencing< A3t =dl, =+ RFLP Zzo} YAt

5. SAAzZ

AT 9%=9-8 SPSS 12.0 WA(SPSS Inc., Chicago, IL,
USA)S o] &3l9al, B& Holee A EAAE YERN
o} Zb wollA #H7)E, IgE, & A4l Hargk valE T-test
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9} ANOVAZ 3}93L, Post Hoc testZ Bonferroni AAMS Al
stk Zh fxket M4 ke A#AAS W) 8 volek A
Hg BAgste] teAygsd] 248 Agstt BE Ay P
el <0.05¢ W SAA R on Stk shiTh

E| 1t

1. &AL CHE 4 Ot MAnto] ity

LTC4S A(-444)Ce] ¥ZE¥ F428 (AC+CC) W=+ o}
B3] oA 3233%, HlolET H2olA 3376%= thEt
(33.07 %)3 Aol & Holx| ekttt AC FdAE % CC F2#
o] olEy] Bl HlotEw] HA¥ AFe] YA By 3 vhE
AP AR S APt o o5ty Aol gt

CysLTR19 C allele HIE=%x o}y H24(0.28), votEy] A
21(0.31), WZT(0.28) 7t o] Q= Afol7} §ISith WMEEH

)

100bp
ladder AA AC AA CC

. B RN +— 388bp

300 —
200—

100 —

+— 201bp
+— 169 bp

AAF(TC/CO)] W5 oky] 14 2 vlopes] 343} ey
| glol4] CysLTRI 37 thd o] opwslo] npe A4e] %
Aol WAE ol §&2 & 4 AUTHTable 2).
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A HA0.200 2 dZ2T0.18) A AolE HolA| gkttt
LTC4S #4# 34 9] MEr} vje5f24 A 2olA 38.98%
2 Ol&7(33.07%), +5FEAd HWA(33.21%) Boh =& AegS
Bo FAA Fo4de itk

(3475 %)l SF2A H2(39.71%) 2 o
Hla] vhe AgS Bou A4 Aol gIAtH(Table 3).
100bp
CC CT TT jadder
140 bp—
97bp —
53bp —
B

Fig. 1. Analysis of the genotypes of (A) LTC4S and (B) CysLTRI1 polymorphisms by
polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method.

Table 2. Allelic Frequencies of the LTC4S and CysLTRI Polymorphisms in Atopic Asthmatics, Non-atopic Asthmatics, and

Normal Controls

Atopic asthma

Non-atopic asthma

Genotype %OI}E;O)I
° N (%) aOR(95% CI) N (%) aOR(95% CI)
LTC4S -444A/C
AA 170 (66.93) 473 (67.67) 1.00 104 (66.24) 1.00
AC 78 (30.71) 210 (30.04) 0.97 (0.71-1.33) 49 (31.21) 1.03 (0.67-1.59)
CcC 6 ( 2.36) 16 ( 2.29) 0.96 (0.37-2.49) 4 ( 2.55) 1.09 (0.30-3.95)
AC+CC 84 (33.07) 226 (32.33) 0.97 (0.71-1.32) 53 (33.76) 1.03 (0.68-1.57)
Frequency (A) 0.82 0.83 0.82
CysLTR1 927T/C
TT 152 (59.84) 430 (61.52) 1.00 94 (59.87) 1.00
TC 60 (23.62) 149 (21.32) 0.88 (0.62-1.25) 30 (19.11) 0.81 (0.49-1.35)
CcC 42 (16.54) 120 (17.17) 1.01 (0.68-1.50) 33 (21.02) 1.27 (0.75-2.14)
TC+CC 102 (40.16) 269 (38.48) 0.93 (0.69-1.25) 63 (40.13) 1.00 (0.67-1.50)
Frequency (T) 0.72 0.72 0.69

Adjusted odds ratio (aOR) by age and sex. Logistic regression analysis was performed
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Table 3. Allelic Frequencies of the LTC4S and CysLTRI1 Polymorphisms in EIA (+), EIA (-), and Normal Controls

Genotype (1:\] o 1}1;0)1 EIA (+) EIA (-)
°© N (%) aOR(95% CI) N (%) aOR(95% CI)
LTC4S -444A/C
AA 170 (66.93) 185 (66.79) 1.00 72 (61.02) 1.00
AC 78 (30.71) 83 (29.96) 0.98 (0.68-1.42) 44 (37.29) 1.33 (0.84-2.11)
CcC 6 ( 2.36) 9 ( 3.25) 1.38 (0.48-3.96) 2 ( 1.69) 0.79 (0.16-4.01)
AC+CC 84 (33.07) 92 (33.21) 1.01 (0.70-1.45) 46 (38.98) 1.29 (0.82-2.03)
Frequency (A) 0.82 0.82 0.80
CysLTR1 927T/C
TT 152 (59.84) 167 (60.29) 1.00 77 (65.25) 1.00
TC 60 (23.62) 58 (20.94) 0.88 (0.58-1.34) 21 (17.80) 0.69 (0.39-1.22)
CcC 42 (16.54) 52 (18.77) 1.13 (0.71-1.79) 20 (16.95) 0.94 (0.521.71)
TC+CC 102 (40.16) 110 (39.71) 0.98 (0.69-1.39) 41 (34.75) 0.79 (0.50-1.24)
Frequency (T) 0.72 0.71 0.74

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

Table 4. Clinical Parameters According to Genotype of LT'C4S and CysLTRI in Asthmatics,

Atopic Asthmatics, and EIA (+)

Clinical parameters All asthmatics Atopic asthmatics EIA

LTC4S -444A/C AA AC+CC AA AC+CC AA AC+CC
LogTEC (/uL) 2.57%+0.38 2.61%0.33 2.62%0.36 2.67%£0.30" 2.6510.34 2.64%0.32
Log total IgE (IU/mL) 2.34+0.58 2.34%+0.60 2.48+0.48 2.50%0.50 2.45%0.52 2.3710.56
FEV: (%) 85.86+14.42 85.97*13.00 85.1814.00 85.23112.92 84.35+14.28 84.58+12.79
FVC (%) 91.15*124 90.58*+11.65 90.91*12.15 90.46*+11.70 92.04+12.81 91.16£12.07
FEFos5-7505 (%) 79.38+24.88 81.31+£24.08 78.53+24.69 80.02+23.84 74.23+22.46 77.07+23.87
LogPCy (mg/mL) 0.38*£0.57 0.41+0.45 0.32£0.57 0.40*0.44 0.20£0.61 0.29%0.42
Max.% fall in FEV; (%)  26.03%17.60 22.81+116.27 26.70+£17.79 23.98+16.74 34.54+15.82 31.02+15.06

CysLTR1 927T/C TT TC+CC TT TC+CC TT TC+CC
LogTEC (/uL) 2.59%+0.35 2.57%0.38 2.64%0.33 2.62+0.37 2.6510.33 2.65%0.35
Log total IgE (IU/mL) 2.32+0.60 2.37+0.56 2.47%0.49 2511048 2.41+0.53 2.43%0.55
FEV: (%) 86.58+13.88 84.80+14.03 85.89*13.55 84.05+13.76 85.59+13.67 82.69+13.82
FVC (%) 91.09*t12.13 90.76+12.28 90.92+11.88 90.50*12.21 92.11+12.22 91.19+13.08
FEFos5-7505 (%) 80.65+24.38 79.03£25.00 79.74%24.09 77.85124.92 7722+24.11 72.22+20.87
LogPCy (mg/mL) 0.39£0.50 0.38+£0.58 0.35*0.51 0.34+0.56 0.24+0.46 0.22+0.66
Max.% fall in FEV; (%) 24.36%17.26 25.77+17.12 25.39+117.54 26.43+17.40 33.2815.59 33.50*t15.76

"P=0.04 vs. AA genotype in atopic asthmatics

Data for each genotype are expressed as mean=standard deviation

3. LTC4S A(-444)C2 CysLTR1 T(+927)CRE X}
CrEA0 e A& XESQ Hlw

LTCA4S®] -444C allele®] Z2JollA] 74 A3
A=A 1] 98 AA A2, olEd] M REHEd A
oA oY FAAF(AA)T WMFY FHAH kel
T3, FlgE %, #H71%, LogPCy, +5d & FHu
FEV, #ag&s nlusngity ol&s HAdx dF Faibr

7t Wy ddGdAt ' A9 okdE digfxAtdl v
3 2 A =RHTHP=0.04). FEFos 750, LogPCy S oFEY]
AT FEHEA WA WEF OdRAA de 49 o
=oka, &EE F Hol FEV, #42&% ¥EY ddf127t
AE BF

StobA, LTC4S F3Ak thdel #7153 71843

CysLTR1

AR} Zhol|

T
A/ UH 1E CysLTR1 ¢ ¥Z 63 Y
o [exKes]
ar HA I

+927C alleledl W& &
5

L EERL 5 A7)

FAA Aol ¢l

4. LTC4S #¥KIet CysLTR1 RAXIQ AZEE
(gene-gene interaction)

]_
Aol JFE VA w7 A%, 2
2 2@l A4, okEN A4, 2EH
2G5 T R BE opyS

group I, CysLTRI1°] ©j

,684,

A9} CysLTR1

o ogh
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Table 5. Combined Group Frequencies of the LTC4S and CysLTR1 Polymorphisms in Asthmatics, Atopic Asthmatics and EIA (+)

. Control Asthma Atopic asthma EIA (+)
Groups N (%)
° N (%) aOR (95% CID N (%) aOR (95% CI) N (%) aOR (95% CI
I 104 (40.94) 352 (41.12) 1.00 292 (41.77) 1.00 110 (39.71) 1.00
I 66 (25.98) 225 (26.29) 1.01 (0.71-1.43) 181 (25.89) 0.98 (0.68-1.40) 75 (27.08) 1.07 (0.70-1.64)
1T 48 (18.90) 172 (20.09) 1.06 (0.721.56) 138 (19.74) 1.02 (0.69-1.52) 57 (20.58) 1.12 (0.70-1.79)
v 36 (14.17) 107 (12.50) 0.88 (0.57-1.36) 88 (12.59) 0.87 (0.561.36) 35 (12.64) 0.92 (0.54-1.57)

" Groups, combined genotypes of LTC4S and CysLTR1

I1:LTC4S (AA)/CysLTRI1 (TT)

I1: LTC4S (AA)/CysLTR1 (TC+CC)

II: LTC4S (AC+AC)/CysLTR1 (TT)

IV :LTC4S (AC+AC)/CysLTR1 (TC+CC)

Abbreviation : aOR, adjusted odds ratio by age and sex. Logistic regression analysis was perform

Table 6. Combined Group Effects of the LTC4S and CysLTR1 Polymorphisms in Asthmatics, Atopic Asthmatics and EIA (+)
LTC4S and CysLTRI1

Clinical parameters

I I III v
Total asthma
Log TEC (/uL) 2.57%+0.36 2.57%0.40 2.63%0.33 257%0.34
Log total IgE (IU/mL) 2.31+0.60 2371054 2.33£0.60 2.36£0.60
FEV; (%) 86.74+14.28 84.47+14.56 86.2613.08 854711291
FVC (%) 91.23+£12.45 91.04+12.46 90.81£11.51 90.19+11.93
FEF 257505 (%) 80.79+24.02 77.19£26.08 80.38£25.15 82.89122.22
Log PCy (mg/mL) 0.39+£0.54 0.35£0.61 0.40+0.43 0.42£0.50
Max.% fall in FEV; (%) 25.82+17.44 26.33+£17.90 21.95+16.74 2452+15.31

Data for each genotype are expressed as mean= standard deviation.
“Groups, combined genotypes of LTC4S and CysLTR1

1:LTC4S (AA)/CysLTRI1 (TT)

II:LTC4S (AA)/CysLTR1 (TC+CC)

III:LTC4S (AC+AC)/CysLTR1 (TT)

IV :LTC4S (AC+AC)/CysLTR1 (TC+CC)

CT+COR 2t 9% group I, LTC4Sel tgh ©Fd oy A Aol Wk Aol= fIth Z1uAIARIe e 49
FHAAHACHCC/TT)RE k= A$-E group III, CysLTR1% 7} A% LTCAS -444C allele &2 CysLTR1 +927C
LTC4Sel v WEd HEFHEAHAC+HCC/CT+COE BF allele 207} opAY HHRFAAHAA, TD e vls) ov =

=
Zb= 49 group IVE 3tk AA A2 oled] M 54 zko]7F SIS H(Table 7).

WA Ao group I, I, IVE] =87} group I3 2w 9

= ApolE BolA] FolA o) izt deAtgo] HA e Bd | =h

P Aol 1S & F AATHTable 5).

LTC4S A9} CysLTR1 32 dazhgo] dF Fa4t AT Ay LTC4S A(-444)C th3Ad-2 g Ao 4,
T, FIgE 5%, W71%, LogPCy, =572 & #H7s das ol 2 eI A Aol fles HoFEnh
of @S A=A g Ay, [AA ol A group MONA o Jae] gAY RN oyt Hrselv ZRA A, &
FEVi, FEFs5 750, LogPCy @tol W2 AES B0y SAA IgE, i‘*&?? = Adde] gtk A g A% &
Aol $AATH(Table 6). £ WEd e zolE nAg? AF7A LTC4AS -444C T3

5. REX Ctg M 7| 21X 221 ko] ozt AOUF UAAS DAY dR DT A AE AN £3

ol met M2 The AaE Bk F 9 HA #45 o
7184 22 3ol 2 7| BA RN JERE PCy gholl whet o7 g Ao MEY B Agel o] LTCAS A(-444)C tHEA
3GAR Yol 7z GAEE LTC4AS -444C allele¥} CysLTR1 3} H2] olEy] FgE ¢+ A ¢tk ey 7] 3A 3

+927C allele FA4 THY MEE R vastgork o WAel dslAE PC20 =4 mg/mLel A9t ok ARYS
2@ 71 RATN Y] A Aol whe the AAE ] f1 9, O b A)E S g A% 44 #4E o
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Table 7. Association between the LTC4S and CysLTR1 Polymorphisms and Severity of Bronchial Hyperresponsiveness to

Methacholine in Korean Children with Asthma

Asthma
Genotype ool PCy>4.0 40=PCy>14 PCx<14
N (%) aOR (95% CI) N (%) aOR (95% CI) N (%) aOR (95% CI)
LTCA4S -444A/C
AA 170 (66.93) 182 (68.42) 1.00 180 (67.42) 1.00 173 (65.53) 1.00
AC 78 (30.71) 77 (28.95) 0.92 (0.63—1 34) 80 (29.96) 0.97 (0.67-1.41) 86 (32.58) 1.08 (0.74-1.57)
CC 6 (2.36) 7 ( 2.63) 1'69 (0.36—3.31) 7 (262) 1.10 (0.36-3.34) 5 (1.89) 0.82 (0.25-2.74)
AC+CC 84 (33.07) 84 (31.58) 0'9;0) (0.64—1.34) 87 (32.58) 0.98 (0.68-1.41) 91 (34.47) 1.06 (0.74-1.53)
Frequency (A) 0.82 0.83 ” ’ ’ 0.82 0.82
CysLTR1 927T/C
TT 152 (59.84) 162 (60.90) 1.00 164 (61.42) 1.00 162 (61.36)
TC 60 (23.62) 56 (21.05) 0.83 (0'57_1 35) 54 (20.22) 0.83 (0.54-1.27) 53 (20.08) 0.83 (0.54-1.28)
CC 42 (16.54) 48 (18.05) 1'07 (0.67—1.71) 49 (18.35) 1.08 (0.68-1.72) 49 (1856) 1.09 (0.68-1.74)
TC+CC 102 (40.16) 104 (39.10) 0.96 (0.68—1.36) 103 (3858) 0.94 (0.66-1.34) 102 (3864) 094 (0.66-1.34)
Frequency (T) 0.72 0.71 ” ’ ’ 0.72 0.71

"PCy, methacholine concentration (mg/mL) to provoke a 20% fall in FEV,

dow 3 A=Y LTCAS A(-444)C Aol A
S| Al Adelel HlE) o] B YRR JEdon
PAol A& AF LTC4S & Bulshs A+ 9
LTE4 2817} $7ketal e 84 2¥A Fof 5 #7
sol o #ol SHEATh et B ATt A T HA ARIA o
wE LTC4S A(-444)C 2 CysLTR1 T(+927)C th82 %2
Aol gloA e =9 dAehe Avtd A3E 1Al

oo A= LTC4S A(-444)C thagAdo] Ha e A
< UAANE o} ETTL Qe Abgelde CC FAAEl Der-
matophagoides pteronyssinus®l W3t IgE @A F= Hae}
Aol Q= Aow Ugth?. ey B Aol FgE FE

>

o}
<

ZA]

EOTOMA

o

s
ko3
-

M,

oX.

ox,

3o wel M4 s oz g AfeA LTCAS §3
c} 2] < Holuh A9 &
g} Avto] YT ofx=I B HAThe Aol AT,
s 1 Z A4 ZAlol| Al LTC4S C(-444) allele 2.2
A(-444) allele ®F &= 4A5-Ho FIREZG 584
AgAel el A7)0 o Folgou F5F WA LTCAS
A(-444)C tHEA 7t Aol 9la, HAe FEmse A
Aol AT, vl Wol M s Fos 3 AT
= LTC4AS A(-444)C T3 obxvel BujA 714, of~9]2

U Wawke] Axdel giddt”

Zo] Tl & 5 A 3 §d A
2 ol EgE, 23757 SEDA A0 9l Fho}

= A=
A4 AAEL gdoz g A Aol g LTC4S A
(-444)C T3 FTTE7F & TEEA At AP S
Ho]%] 5 A4

2o FEEd 9T E £ AL AAEETY. £E olEy
A2l A= LTC4AS A(-444)C tHE Aol = A5 718A 4
ol st C allele®] #7153 7|#AAANEE REshs 2
Az A4 Feds AT, 2Eu B ATE LTCAS
A2 P Bl A F /P B2 dide 75 283}
L 9de] olde] AFtEd HlE| ew|EE npvt o Avkal @
ATk E T2 AFE, g ol 2R AA A LTC4S
A (-4440C Y8A o W montelukast 2 &0 fg W8-S 4t
HE Az 2 7] Aol gl Aow eyt o)

AR v Fo] &5t Lolol A LTCAS A(-444)C HH8AL A4
2 EHEA Ao HA i oley 9 J#EXFAUA 9 FF
LokE #lo] §lag AAMEHTL

olgA Fxxt thF gl #ek AFwitt 2ol E HolE o fFE
AFo] thE A= AN it Fob Huxt dYl e 1
dggo] vz, WAe ndYS AAstE 7ol AT o
E Ao 718k Aoz AZtHT 2 A4 CysLTR1 T
(+927)C A th8d2 Ao A2 olEy A 54
A2 mE Ao glE Ao ® ettt CysLTRIS G-
WA w9l (transmembrane) TFEAZA FE V|E HET
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S, A AR A R 3, ol ERt dAREE S F
g st daFadgde] S7h A, dsAEe
5 5 A g ng- o3 o
< LTD4>LTC4>LTE4 <=2 & CysLTR1
st=d), FREDAS M2, O}Eﬁ] A A
Sz e A
o @Y L /BTN A7) Aol Y 7}

CysLTR1 f#d7= X dA4A(Xql3-21)9ll HAsHE Aoz
A AL, FHT 927T->C thPdAo] dAaH o]F F= of~
T B A AFHJE 0 o] ofamd Buy
A4 #AE 4o CysLTRI T(+927)C A= tHd
A e, oladE B HAate] daide] gllar
| AdRel oley] M G 27 g Lots tFow @ o
TFAME CysLTR1 T(+927)C FAA A zte] dxtidel gl
AV e ARt 2H|9le] WMol AolE UpFos I ATl E
R O}EJM% o] BF &= dololA C allele x4

Aol §le ;w 2okt o A ygieh?

oX, oX
Mo o

1S

927 T allele®] 042}01]*1 0}54 T AP
gt M= Aol filar, el A
Al fRem, w171, 714ZMU1 A, FIgE
o] B Ao} Hls=d Aag BoFAT”

ofH AT A FAA-FHA ool e A yl
Q8 LTCAS A(-444)C 322 CysLTR1 T(+927)C
AP Z§ste] A ARAds AL e vdx}
Z1zko] Awtel mpR AR FAA-FAAF e AHgo] A2, of
By A2, SE55EA dage] diiel glolA, ols fxdxt
~444 bpt +927 bpe A7] A3 2] ZHF I H 7T
T8 1A AES Agste FE 9T sk 3o A
HA gk e FAA-FAA S 2HE 2o AnAe
73 A= i»ﬂOloﬂH ol H2 skxtE Ao s sk Zo=E
LTC4S A(-444)C #4283 CysLTR1 T(+927)C #3844
S ZFINRGE w TR HA FApe A CysLTR1 927 C allele
I LTCAS 444 A allele®] 3ol @okort SA ARl oJv)=
ANTHY, B AT E el mE Afo]E HolAE Fgkrh

B oAgE NF/AA Y LTC4AS A(-444)C, CysLTR1 T(+
27 C FAAE Az dB4dE Be AT FolA
we H #AE ez du, 53] A7t A ATt F
A gad 2EREA WA ARdS AT 29§
Azte) A5 g3 Ao AAE Btk Aol st
ek A B AT AgHoR 7b HHRtA s <
(SNP)RHS: & A iAo

t

Single nucleotide polymorphism

7} LTC4S A(-444)C, CysLTR1 T(+927)C FAAg v} A

S B Oﬂ% FIAAME M o &% 471 ¢ Bow £33

3] R A2 ghol 7o Ut Atk A Solth
AEHO R LTCAS A(-444)C, CysLTR1 T(+927)C 3=+

dae A4 Augel glu, Aot JeAsy, 3
IgE, ¥ E275 9= Aol glof 44 FAFL oA
FEEE MANAE B ASR YA, oboh A okt
o fRAl S8 ek Aol ohud oY el 3
2 Ag3to] ehts] MEos

2
Hr, 5 Aol dojste o FE FHAAE dde=
‘1

0
e

5 H: FaEA Ao Hejded Fo% FESE o
Aol Aot FFfFEAd A A F7hE o] QT Leuko-
triene C4 synthase (LTC4S)9] A(-444)C F3A o34z
cysteinyl leukotriene receptor 1 (CysLTR1) T(+927)C 3
A kAol @ dobe] A4, ohEs WA W SEHUY WA
3 Qgte] QA ol A7, F1BHAUNA, FgE
G A=A Popr A shelrh
ub 8 856 A B} 2541 ] WAlo] gl Aol

gdoz ste] IERkgHAL HYlE, WEEY 713 f
Ah F IgE AAFE AAEL, A4 %R}%— ot 3] H21(699
), +EEA AAQITH) e R o] FHzk g Adute o
A& AT LTC4S A9-444)C, CysLTR1 T(+927)C
A2 PCR-restriction fragment length polymorphism
Ho s BA3Th
Z o LTCAS A(-444)C 2 CysLTR1 T(+927)C A
i = s RN iq)\l olE ] iq)\l Sy HAFe] Aol gl
AL ﬁ]ﬂ 5, PCy, FTIgENE 2ol & Holx] gt} otEy]
% e HEE LTCAS frixtadelA okl d Bt
=T LTCAS A(-444)C¢ CysLTR1 T(+927)Ce] 34
A FE A WA, ol ] A SEREA HAge] A
ol AT

2 B g Aol WA xd8¥, AVls, 711“]?%“13 =3
IgE F%=% LTC4S A(-444)CsF CysLTR1 T(+927)C =t
034, 2 FAA-FAR A8 Aol e AR A

r)(
ul

2
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