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Background : The £ adrenergic receptor (4 AR) polymorphisms occurring at amino acid position 16 (Arg to
Gly), 27 (Gln to Glu), 34 (Val to Met), and 164 (Thr to lle) are known to be functionally relevant and also
disease-modifying in subjects with asthma. However the contribution of these polymorphisms to the develop-
ment of the asthmatic phenotype or other markers for allergic disease remains to be established.

Methods : 109 patients with bronchial asthma and 42 healthy person were included. Serum total IgE, allergen
specific IgE, and skin prick test were performed to all of the subjects. 4 AR polymorphisms were checked by
mutated allele specific amplification (MASA) method.

Results : The results were as follows.

The frequencies of 4 AR polymorphisms in asthmatic patients and healthy person were not statistically differ-
ent(p>0.05). There was no association between 4 AR polymorphisms of amino acid position 16, 27, 34 and
the existence of atopy among asthmatic patients(p>0.05). Between asthmatic patients with or without ele-
vated IgE level and 4 AR polymorphisms of amino acid position 16, 27, 34, there was no statistically signifi-
cant association(p>0.05).

Conclusion : There was no difference in frequency of the & AR polymorphism between asthmatic patients and

to] =52 19979% T4 FATY FRFAA A7vd o3t dFHYUL.
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healthy person. In the bronchial asthma, association of 4 AR polymorphism and atopy/serum total IgE was not
found. (Tuberculosis and Respiratory Diseases 1999, 46 : 826-835)
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B AR FEAe] F2E oty G-gEd o
# FEAS} FANR ofn) YR A E el Ex)
3laL, MEEE 7709 Toile] ZAA Jon A
ZURoE Ft2EA] gdist gxsa Qo 2 E
413749 opujiitom A=l glub oluinAl 9
X 16, 27, 34, 84, 164, 175, 351, 366, 413 = ¢}
F 7HA @71xde] o] (point mutation)7}
Y 7hedE ofv|idt 9E (code)] FEA(re-
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Lo 7R gEtl?, v o] 2 16, 27, 34, 164
el Aol olnjito] ¥alA ol 16 Argi-
nine(Arg)o| Glycine(Gly)e.g, 27H& Gluta-
mine(Gln)o] Glutamate(Glu)2, 34H-& Valine
(Val)o] Methionine(Met)2 2, 164¥& Threo-
nine(Thr) o] Isoleucine(lle) ©.2 v Hr}v. o]
g g A7 A F-AHA Holes AR H
A @M A Pl AR FFEd T
ki itk & S 463 $97]7} Adenine(A)d)
A Guanine(G)2.g ulfo] 16 ojm|xxAto] Arg
A Glyez ¥3A HE 4 agal7 a9

44 Z+A &7} (receptor downregulation) 7} Lrel}
A ddH o FF AA WA okt #ate sbs
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(x4 60%) 3} A7 429 (F=} 293) ot 7]
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Folqurt. H2FE A sl ¥y oA 7w
A Ao} olENA Aol gl o7 tidtyos
B 24491, gElEr] AR FPA BS 2%
A2} A} (Table 1).
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Table 1. Characteristics of subjects

asthma control

Number 109 42
Age(mean + SEM) 43.3+1.58 24.3+0.20
Sex(male : female) 60 : 49 29 :13
IgE>183 IU/ml 61 0
allergen specific IgE 17 0
skin prick test 16 0
atopy 65 0

2% 49

1) OtEx| ZA

oledE ¥3 F IgEr} 183 IU/ml o}, #F-d=
AL %A, Y 5o) IgE HAF FA, olEd ¥R,
g7 vigeld 29y, 2xE Fol Ue A+
2 Aot ¥4 #F [gEE = DPCe| COAT
-A-COUNT® 7|EE ol43le |y WAtd 4
(two-site immunoradiometric assay, IRMA) S 2
=24597 g4 Eo] IgEx vl= Mast Immuno-
systems 3]A}¢] MAST CLA® 7)EE o]&3}o] 35
Zo] F I st ArRIY. FReke AL
= o= BENCARDA}e] BENCARD skin test
cabinet® AMg-31o] 5339 9o st G

Table 2. Primers in MASA* analysis

(prick test) 2 AJ8)&}%ic}.

2) G mEMH B chyye HY

A¥z ¥y 2 doF &4 10044 o diges-
tion buffer (10mM Tris-Cl, pH 8.0, 100mM
NaCl, 25mM EDTA, 0.5% SDS) 500u¢ & ¥1,
10mM/ml proteinase K 5u¢ & 375l 55C
A} overnight 3} phenol/chloroformo g g
3lod Tl Ag A AR e 3M sodium acetate 50
20 9} 100% ethanol 1 mlg 75l DNAE 3
AAIZc} 15,000 rpmo2 4°CollA 1583 Y4E
gsln AAEL 70% ethanol & M #F o}& Xgo
2 9-F 5040 9 FFHFA Ho 4Co Rustd
ARSI 6 B 84 OyAde] A4S A
Z90] ooflA] AMS-¥ mutated allele specific am-
plification (MASA) ¥hi& olgslgoery olw A}
£ primer+ Table 29} 7t}

3) 3AF 24

AT} 1BA A fAe f WA A o
49 vl Aol T3 A (homozygous) E
£ o8 A% Wo] (heterozygous mutation) -3
ol wpE FHYPo] FA3] AaA UA ¥7] W&l
oY} Wolgo] vl ¥ opet oYY FH A

Amino acid Base

. . Genotype Forward primer Reverse primer Size'
position  position

16 46 wild  TCTTGCTGGCACCCAATA CCAAAACTCGCACCAGAA 300
mutation TCTTGCTGGCACCCAATG CCAAAACTCGCACCAGAA 300

27 79 wild ACCACGACGTCACGCAGC CCAAAACTCGCACCAGAA 266
mutation ACCACGACGTCACGCAGG CCAAAACTCGCACCAGAA 266

34 100 wild GGGACGAGGTGTGGGTGA CCAAAACTCGCACCAGAA 245
mutation GGGACGAGGTGTGGGTGG CCAAAACTCGCACCAGAA 245

164 491 wild  GATTGTGTCAGGCCTTAC GGACACGATGGAAGAGGC 148

mutation GATTGTGTCAGGCCTTAT

GGACACGATGGAAGAGGC 148

* Mutated Allele Specific Amplification

'base pair
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Table 3. Freqgeuncies of 8-AR polymorphisms in healthy and asthmatic patients

Amino Acid Genotype no. of subjects p-value
position Healthy(% ) Asthmatic( %)

16 Homozygous Arg 11(26.2) 27(25.5) 0.748*
Heterozygote 28(66.7) 67(63.2) 0.799'
Homozygous Gly 3(7.1) 12(11.3) 0.316*

27 Homozygous Gln 37(88.1) 91(85.8) 0.545*
Heterozygote 5(11.9) 12(11.3) 0.852!
Homozygous Glu 0 3(2.0) 0.211¢

34 Homozygous Val 41(97.6) 100(94.3) 0.359*
Heterozygote 1(2.4) 6(5.7) -
Homozygous Met 0 0 -

164 Homozygous Thr 42(100) 106(100) -
Heterozygote 0 0 -
Homozygous Ile 0 0 -

* comparison between wild/mutant type polymorphisms and healthy/asthmatic subjects
'comparison between wild/heterozygous mutant type polymorphisms and healthy/asthmatic subjects
*comparison between wild/homozygous mutant type polymorphisms and healthy/asthmatic subjects

A Wold, ¥ oy HYA Hel¥g Z4Z
chi A}5 FFoz RS 718A A4 @2 &
olEve] 45 U ¥ IgE F71 AR A 5 =
A7 FeAe] tEAe] vl HA e dhHez
et ¥ 3 IgE| & oy A9 HliE chi =
S A4 ¥ ohz opiy U Zt WHolyd wle} Ad
FA ol FLUTE Hit 2FHE-L HAPE A3}
At

RE AR SPSS 8.0& ojgdlglon Holed
a= 0.052 34}

#d

1. 718X M4 gxiel ool 5 Dl &+
B cigMel u|m :

g Rate} Aglel A 16, 279 ojwliite] opy Yy
3 oly R FY HUA Woldy, a2l 34 ofrl=
Ate] Val op¥3t Val/Met o]¥ i Moy,

EFF 1641 ofujxe4te] Thr opd3e] ¥+ Table
33 23 A 718A] AA@AL Alold] R-o¥ 2}
°o]7} f1tH(p>0.05).

2. J|@x| M4 gxjofA otEx] EX ofilo] R 5
DEY S8 ciyMe| vim:

718X A @AM olEd 9] EX| §-Fo] WE S
AN A e HsE B a7 F8A
16, 27, 34 ojujxxAljA} Table 49} 23, o}EH o
T} Zpzke) olmlieAtel AL BANA Aol
A} (p>0.05).

3. 71gx| ¥4 gxjollA WY & IgEo| B 5, W
A2 $8H cigdel vim :

B3 3 IgE7l 3718 A4EAe} P PHAE Hole
B2 oM B 272 84 16, 27, 349 ofrje
Ao opg Y Bl Wo|¥e] RIx Table 59} 2x %
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Table 4. Frequencies of 8-AR polymorphisms in atopic and non-atopic asthmatic patients

Amino Acid no. of asthmatic patients
. Genotype p-value
position atopy(%) non-atopy(%)
16 Homozygous Arg 17(27.4) 10(22.7) 0.748*
Heterozygote 39(62.9) 28(63.9) 0.821'
Homozygous Gly 6(9.7) 6(13.6) 0.502*
27 Homozygous Gln 53(89.8) 38(80.9) 0.379*
Heterozygote 6(10.2) 6(12.8) 0.102'
Homozygous Glu 0 3(2.8) 0.566*
34 Homozygous Val 57(91.9) 43(97.9) 0.203*
Heterozygote 5(8.1) 1(2.3) —
Homozygous Met 0 0 -
164 Homozygous Thr 62(100) 44(100) —
Heterozygote 0 0 -
Homozygous Ile 0 0 -

* comparison between wild/mutant type polymorphisms and atopic/non-atopic asthmatic patients
'comparison between wild/heterozygous mutant type polymorphisms and atopic/non-atopic asthmatic

patients

$comparison between wild/homozygous mutant type polymorphisms and atopic/non-atopic asthmatic

patients

Z}e] ojmjAte] it IgE 37t ¥ FAA
oz 9 9l Abole YAATH(p>0.05).

8 F IgEe #9949 2XE 2= d4Y ¥go
220 olg ZVl B A T/ UFY HolE
2 AeetA g ALUTE sk 7HTLEA
2RHE -7 & A& A7 94| 7 ofujx=At 9A
oAl tt¥Aal €4 F IgEE FATHoE KR
=ztoj7} QIglcH(Table 6). £3F 5 w37 839
2 opuliAt YX|oA] P Yol g WolHe] odd
ratiok®. & 9u)7} giich.

@

718A A4 @AM HA Fge Bxd wHE 4
TN A T HEE & addM AT
o] Bt o9 tiEe] AN HEde =
Absta 3 RIS 718 H4 @A} vladhe &9y

o] Ajgsjojop F Holrt. B AT AYEeE A
gE g g 4 718A Aoy 71g o2 7R
gel27] 28] FA7 flen A7) AA HAL A o]
4 A7l HAHA ¥ ALoBAM ARFo] 22-
29/ 2 gL Fof BFE Ho] oy 7HA A @
Az vahe W FAHY Fele oM (p=0.
058) A4 gl U gizTo2 st 34
AeflA 16% ofwlicdte] 9 2 A9 Ak ok
% 26.2%, o1% HIEA Hol¥ 66.7%, T3 YA
Holq 7.1% =2 Arg/Gly ol¥ HEA WelFf W
=7t 7P Eobd §F AHEA Wo1Re B9t AV
Bote1(58.9% ) ReihsausT'Ve] Huel zfo7} 9L
Aot AFER f AN F8AS] BEgE v
& ZAm2d ol olrlollelM Gly thEdA
(allele) ] RI=7} WiQlo|u} B]lo) Hlste] Wry &
B2 AFd w2t Welye Aol EAY rHsgol
A& Aoz AlnEn. FARE 7L 279 ofvjxent
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Table 5. Freqeuncies of 8-AR polymorphisms of elevated and normal serum total IgE level in

asthmatic patients

Amino Acid

no. of asthmatic patients

. Genotype p-value

position elevated IgE(%) normal IgE (%)

16 Homozygous Arg 16(27.1) 9(21.4) 0.340*
Heterozygote 37(62.7) 27(64.3) 0.469!
Homozygous Gly 6(10.2) 6(14.3) 0.726°

27 Homozygous Gln 49(86.0) 38(97.4) 0.222*
Heterozygote 5(8.8) 1(2.6) 0.189'
Homozygous Glu 3(5.3) 0 0.306°

34 Homozygous Val 54(91.5) 41(97.6) 0.201*
Heterozygote 5(8.5) 1(2.4) -
Homozygous Met 0 0 -

164 Homozygous Thr 58(100) 41(100) -
Heterozygote 0 0 —
Homozygous Ile 0 0 -

* comparison between wild/mutant type polymorphisms and elevated/normal IgE level in

asthmatic patients

*comparison between wild/heterozygous mutant type polymorphisms and elevated/normal IgE

level in asthmatic patients

*comparison between wild/homozygous mutant type polymorphisms and elevated/norma) IgE

level in asthmatic patients

T =Y € dFoAE Gin op¥Yo] 88.
1% 2 7} @ekou} ReihsausS' & o8 HTh=
Ho|Yo] grin Huslyy U a2 AME o}
AletQle] Gin thggdo] Wloj} Rl Hlale] t}
=g Vehiich

A9} J18A B 819 g AP 84
FAzte] ThyAde] v & dToA 16, 27, 349
ohuliAt BE Xol7t QIR o= AP dn
o} dx3th. Z1BA MY @Rl g nBAA ¢
£ 9] tygo] e Y- Eohn LA
=ul'y ZAgQoA tgAdel vies) J|@A] 1A 8
ze} Ae] ztol7} glo] veldthE S FARINA
3% 3ol ol Yo g JepdA|d giF o
71 998 Ao AlREr). ¥ A 4 agAF
484 ] 31327 (downregulation) & YERI= 16

W ol 718 e gEd 278 Gln opy
¥, £ adenylyl cyclase %= A0 Hojsle=
1641 o] Fo] EAshs FARANA F717E 34
@& Al 7184 7159 Wi}l dojueR] 98-8 =
AR Ax TR Aos gAAY oldt ¥y
o] TE YoM A¥dh= a@ A8 AAEL =
A7le] A& A4 walo] A sl AT dBAol
ALA=E F77} el Alggh

& A7 2x 718 W @A) g nRAG 74
A B9 ¥lzdd 169 olncite] 34 Arg/
Gly °o18 A WHole] WIEr} 63.2% 2 o o)
U 5% A Woly Hot Bolx Ty HEN ¥o)
Yol 7V w& ¥Izg vehd AP 0o Bue 2
olg Rt 71¥x] 2 e 279 ojvxdt o
Al AF M ol HEA WolFo] i Edni
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Table 6. Comparison of polymorphisms in asthma patients according to total serum IgE

Amino acid log serum IgE p-value
. Genotype
position (mean+SEM)
16 Homozygous Arg 2.40+0.12 0.340*
Heterozygote 2.391+0.24 0.4761
Homozygous Gly 2.31+0.06 0.206¢
27 Homozygous Gln 2.33+0.06 0.221*
Heterozygote 2.31+0.29 0.418"'
Homozygous Glu 2.39+0.35 0.115*
34 Homozygous Val 2.32+0.06 0.201*
Heterozygote 2.41 +0.17 -
Homozygous Met — —
164 Homozygous Thr 2.33+0.06 -

Heterozygote
Homozygous Ile

* comparison between wild type and mutant type

comparison between wild type and heterozygous mutant type
*comparison between wild type and homozygous mutant type

A B Ao opige] 71 WETt 2%k
£ 1 olfe gA 2EY FEAT AU o
Heg A g Ajolz 49E F U
Ao Aladrt.

Dewar%'90] 2j3}% 7|82 A4 @AM 7@
2] seivkest Fdo] Hrkw & f ARAA
g2 274 ojn|iAte] Gln oMY fAFe] ¥H
IgE 2 ojevje} # 9F FHEr] %S Y
£ 839 geitge] 9% vAEste A /3
A A#A EHoA olEy Hrk= ¥F IgE7t Gln
obiy AW 9wl e Bl AT FASA
o 2y H2 792 d9E 63039 4YE o
Aoz & QTN f IANE FEA S tHBA
& e 71#A Ao ¢y ddo] gun B
z3la ok & G Z 18A]) B BRI E
% IgE 2 otEse] EA GF 2F 5 AT
£ ofmjxit 91X 27U WIEF 16, 349 THA
# BAHoz ov| e AV AT oY A}

7} Yo € olf2 B 7IAE 448 & F e
AAE 2 A7 AL BAE £4 ge] 2o
ot} #AA AWAY B4 5A 1Yol oujg
FEFS Jelertl Ao 2 984de $A32
2 AZshs FYoeA FAR2 Fd4d w2
F2 ZE HEFy HAZ3E dxF Hud".
DewarE'99] AFe 253 WY (COMDS pro-
gram) 3} v]247% 94 (NOPAR program)'®& &
ot ALART F P 2T opuxat 93 2799
Gln ob¥8o] ¥% % IgE9] ZVI=2 Fd¥u: 2
& ZA3E Jehith 2y 4 23N 744 o
Ao fAY diE BEYL 1 /A o] ¥4
s A YA B v oY HEA S Wxst
B2 ojmjAl 16W9] A9 443 UL AN
s 54 =2a9g Hestd FPYE A A
& BEvt e = AT Algdth webd & o
= COMDS %= NOPAR % 54 T2I13E o]
g3l $474 du4de EM3A g1 4 AT
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F8A B9 fAYe] 3t ¥ & IgE &= o}
Evjo] REYE Wiz 9% chi A ARo= ¥A
4& AF3e WHE 9. o3 MY uE
AAYL i Hojd 7HsAol 2leyt typel oj2jst
Ze o T8 FEE 98 5+ A& Res AlgE
t}.

A9 olf2E 7|8X] WA AN 93 g2
7] %ol d¥e] 27 el fARET 4¥E 4
T o33 71 {0t BE o s FgaEte] 1YY
& R 7FeAolth. & 53 QAT 3ldx g
A7 A fARL Bk 5q31-329) XY
B ohjg} 5q31-339] #HIZEHE microsatellite
marker D5S393, D5S500, D5S658, D5S436,
D55434, D55470 59 HA|oA 25 71@=A] 314
3} gl gl e’ g agAF 44 #3
7} olddlx o8] fARe| st} olEI} WY 2
IgEe] BHo] =HE 4 9l& Ao Alggr). 5¥
A ¥ oldzt 111 QUANE obEn]9} ATto] 9
o Bu*=e] it} 34 Cooksons™ & olEY
& A= {FATE 444 11q139] SAPT
o} olF o) EH-Wo oapd olEs} o
A 11913 F-2Y0e foF V4L 2= 7
Aot 2y A FUle] Ba®d mad M fo}
o] YA ¥ F IgEe] Fxo LH7 Q4
11q139] #-13 Alojel| Foid d@Aol Yt 3lm
2 7R olEn] 2 @Y IgE $E& ¢ &
AAZAe] 11q13 A ¥ KU FH=
ohizt # Agtx 7Hs AL & Ao = ditdr).

T E d7dA Z1@A] Ha¥Ate €% % gEY
olEy] d¥eol ¥l 4 PANA 84 g
Fog A8l gle AAZ Jhed dYe 19
Hol, e, FAgoly o8 7lx 873 29 &
AAFo] opd FHAQ 94 FF Lz i &
i} o= Fxo] FHAHL MY 5 308 AeF AR
o). FF diE 828 g 3o RE 78
FrAaztet R FHF 298 F YeF HSEA
3t #A ojd Wt ¥H IgEY olEve] Wz

7P BA7Y derte BARNoR HAFshe A7l
A= ool & Aoz AR o YolrtA vy )
A4 s Aol AN o AWM B RS
T8 Aol ofE A 9ol g ARt iR
ATE RYsjojof ¥ Roz AlRH)

FEgHos § uPAA 449 thyAo] 718
Y BN A FFxe) Fo] glvkm & A
= FFRA9A Fgle] AR 2 W= goiA
Aol7h A9l gla EE ¥A F IgEY ojEe] EA)
T e R gHEr] g B /UF 89
22 3] 943 tE o8] a4Ee] I Jlodg
Ao Algddt.

2 o

Pama P I

B W7 FEA 2] thy o] A B REY
o 9% Ak LA ). ol AEL AA
718A A @Rt AAINMQ) B, mAAA 444
o] e Wiz o7}t JYEstE Yolnw, 4§
718A A PR|A olETe] 47 R ¥H % IgE
o] 37} ARel § AR A9 ol BA
7} AR Yol B ITF-E AT

g y:

Z1#2 A4 82 10983 P42 4254 s ¥
A % IgEE 54311, g4 5] IgE HA ¢ 9%
@At ZHALE AAIE93, mutated allele specific
amplification Y2 £ AN =449 1y &
At

# o

B A7 FEA 9 YL AR B3 161 o}
Pt HRoME Arg obY R Arg/Gly °]3
HEA ¥el¥, Gly B% HEA ¥olyoe), agn
272 GIn k8%, GIn/Glu 13 H¥A woly,
Glu F% HEA WHol¥o] FA=AUL}. 34 o}l
e A4 Val ob¥3} Val/Met o]¥ g ¥
o|¥ol, 1642 Thr oYt UUTh 1) Az}
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71gA B4 A g wAB A 16, 27,
34 ol 91X|e) UojA T HEE FA
202 o7} A p>0.05)(Table 3). 2) 7]
A=) WA A g B FEA THEAY R
¢} olEv]e] & FFE 16, 27, 341 ofu| iAol A
5 BA%Ho 2 A dAH(p>0.05) (Table
4). 3) 7184 AH 84 F ¥Y ¥ IgEr} S
3 A oA g 2RNE A7 784 AT
83 % 1gE9 37} o] vinE 16, 27, 349 o}
oAl 2 BAEHA -l ANTH(p>0.05)
(Table 5).

g4 B:

A2F o2 78R A @A FgA Alele] 4 1
AN #8419 YL 16, 27, 34 ofr|=4t 9
Aol A Aol7} fidli, 718A] A2l olET ]
7 9 84 F IgEY] 3Vt AFS g 2 T
SAof A YisE BAHOE fod WAV |
Act.
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