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Association Between £ Adrenoceptor Polymorphisms
and Atopy/serum IgE in Asthmatic Patients
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Background : The 8, adrenergic receptor (5 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 1o 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. & 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 £ 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 186, 27, 34, there was no statistically signifi-
cant association(p>0.05).

Conclusion : There was no difference in frequency of the 8 AR polymorphism between asthmatic patients and
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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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SF7IAFY MEW FHKSHA X f wg
AR FEAe GEe AA S FHEIZePlo H 9]
AN FAE § FE&H A=A oJsle] r#@=A|e]
B ol #3 V=g B A7) How &
A ok B FY HEAEY A8, g9 =
Aol Wigl, dx FR-AAe] =4 2 ARAG
B4 El9 28 Tz A o3t Tt 7]
o2 wujgtol 7]HA] HAle] Hlolu X5 9o
A Az gAle] mzEI Q.

B AN FEAY] T2 defe] G-9ud 9
o FEAS A ofule TaRE AR &)
skx, AETe 79 =rjle] ZAA on A
FYFdle F1EEA] geRrt st o w%
413709 otuito 2 FAES] b ojmjmAl ¢
=] 16, 27, 34, 84, 164, 175, 351, 366, 4139 = o}
& 7HA9IA @714 33 o] (point mutation) 7}
HA 7bsd obueit d(code) o] FEA (re-
dundancy) W] He|7} dojutt & xj2iw o}n
=AM WFo] QlojA iR ddHoz & BAE
dog|A ey, a2y ol F 16, 27, 34, 164
o] Ao opieito] ¥EHA Hol 16ME Argi-
nine(Arg)o] Glycine(Gly)e g, 27HE& Gluta-
mine(Gln) o] Glutamate(Glu) &, 34¥-& Valine
(Val)o] Methionine(Met)©o 2, 164¥2 Threo-
nine(Thr)¢] Isoleucine(lle) 0.2 w}HA =Hlb, o
2 f w7 FEAY fHA Welw 718 A
2] AP A A Folvt Ao FETof T
o gk & & Eol 46W €7]7F Adenine(A)d]
Al Guanine(G) o2 Hl#o] 16 o}n|xalo] Arg
A Glyog WA =i f 2227 849 &

—_

83 7+A 77} (receptor downregulation) 7} veht
A ddog ol A WAE ot W3] vk
ol g Aoz A U Y. 279 opr|iite]
A9 7192 #uAa A7) ik k= 169
= vkl 2 Gln oP8 ¥ (wild type) o ol 71#x]¢]
FgiAde] Fyhgkcka Bt Fol gty of2d 7|#
Z gAde g3 IgEet AP} Jlem® o|s} falst
A 9 delar] A3 vl A RS olETo:
ol A= Aol A& Ao AT + U

ool AL AA =AM 7BA M A
o} FAR Atolo] B WA F&A S A A}
ol QEA) BRIST, SA 719A WA Ao
N ohesu} IgE Z7V5el Sure #9e} a2 o
& AT} f TANA FEAS B ol 914
o] DA B A Qolnazt B GTE A
B33t

chat 2
1o &

tAre: 19979 6YHE 1998 597kx] mAdist
o FREAAM g s Agd H4 B2 1091
(22 6078) 3} A7) 428 (FAF 298) ol 7]
BA W gApe] HF ol 7|+ 3.6\, HAad 1
74A] o)ake] Fokg ke FAG T ojE F ¥H F
IgE 37}, &4 Eo| IgE ZAht oiatat AL ¢4
Z Hojx 7 7 oldE FNEls olEy ;A= 65
FHolth. dZTe FA AFsta BE AdlA 71#
2] Mo} oleuA Ado] gl 9T oz
BE 249, GHE7] AAIA FEY BS 2F
A 2] A ATk (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 29 113
IgE=>183 IU/ml 61 0
allergen specific IgE 17 0
skin prick test 16 0
atopy 65 0

24 4

1) OlEx| ZA

olEd s ¥H F IgEsl 183 IU/ml o), IEdz}
AL ¥, T Bol IgE AT ¥4, otEd IR,
227143 vigolvt A9, 12Y Fol A= A
2 Aot ¥4 ¥ IgEw v5 DPCe] COAT
-A-COUNT® 7|E& ol4sle] HY Wb By
(two-site immunoradiometric assay, IRMA)<c 2
238190 G Eo] IgEE U= Mast Immuno-
systems 3Ale] MAST CLA® 71EE o]&8}lo 35
Fo| FY ol disted AARIAT. 9Fehg A
+ 9= BENCARDA}e] BENCARD skin test
cabinet®2- A}4-3le] 53%¢] o) diste BAHAL

Table 2. Primers in MASA* analysis

(prick test) 2 AJ&}ct.

2) B urE 84| chadol ZM

A¥g 2y 229 Yo &9 1004 o diges-
tion buffer (10mM Tris-Cl, pH 8.0, 100mM
NaCl, 25mM EDTA, 0.5% SDS) 500 ¢ & @31,
10mM/m] proteinase K 5y 4 & #7138t 55T
A} overnight #1911l phenol/chloroform 2.8 &
slo] phl AL A Astsl e 3M sodium acetate 50
20 9F 100% ethanol 1 ml& A7lste] DNAE &
AAZT} 15,000 rpm 2.2 4CAA 1583 FHE
g3l AAEL 70% ethanol® M t}& AFQ
2 TEhF 50ul 9 FFHF Ho 4°Col] Buso
AHEERIT B A £EA T A4 A
299] eito A ARE-E mutated allele specific am-
plification (MASA) W& olg3lon ojuf A}
25 primers Table 29} 2t}

3) EAIY 24

AaRln 7182 A g2 § WA FEA o
A viae)] glolx ¥ HEA (homozygous) E
= 0|3 %A ol (heterozygous mutation) G2
ol w2 FEFPo] T3] FHA AUA &7] W
obd ¥} Moy el vlm B ohe} oI 3 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

tbase pair
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Table 3. Fregeuncies of -AR polymorphisms in healthy and asthmatic patients

Amino Acid no. of subjects
L Genotype - 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) 0.8521
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 Woly, opEE o]F HIA Welde AL
chi Zk5 AR oz Akl 7182 A4 &2 F
olEde 7 % @A IgE F7F oJFel g 5 =
AR A @AY vl HdA] 2L e
Stk €% # IgEel m& oo vlmE chi &
< A% E ol o¥¥ ¢ 7 Wo|qel wiet A
A9 FEhHTE H3td 2FHE- HAYE APt

REE AL SPSS 8.0& ol&stdoH folE
o= 0.052 3%t}

2z

1. Z[@X] #A Exiet Ul 5 nad ¢
A cradef vim:

o d2ialel QAo A 16, 27 ofm|iAte] opdy
3 o]y 9 FF HIEA WHold, 181 34 o
Aol Val op¥¥7} Val/Met o8 HEA WolF,

T3 1649 o}u|x=Ake] Thr op8&e] HIEE Table
33 g GAklzl 71#x] F2ga) Aleld] f-2Fk 2}
o|7} giicH(p>0.05).

2. 7iEA| HA| #xjolM OlE T EX| ofoll e 4
T2 $85 chaidel vla :

A18A A4 BN ofele] &4 §3 UE 4
R 544 A MRS f RN £
16, 27, 34 o}u|i=Atol A Table 49} 21, olE¥] &
29} Z2te] ojulitel THIAS BASHE ARyl
1%1eH(p>0.05).

3. 7[@X| HA XM HY & IgEoll ME 4 uz
4d $E8A ctgdolvn .

834 % IgE7} Z7HE A48} AHHEIE Hols
Az} FAA B ZAANA S84 16, 27, 34 ojnjx
Are] oy 9 Wojde] Wixi= Table 59 21 7}
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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) 0.1021
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 lle 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

zte] opm|Ate] thelgat IgE Fvt ARels $A14
o2 on) 9lE Aol §i%ith(p>0.05).

3 & IgEE ¥9E £3E 2+ d&9 W]
2219 olF F7t Ee A9 7R W5y dolH
2 A ¢a FEUTE 3l rslgTesn
2FHE t-ARE AE da 4] 7 opu| At 9F]
dxel s H ¥ lgE= BASHo g Fo3t
zlol7} 91gleH(Table 6). &3 8 w413 4239
Z ot iAoMY opEHel oigt Woldel odd
ratiox & ojulr} gl3ih.

oo

71RA 2 oIS B4 F49) AE TE 4,
TP F4A DAY NEE B RN 450
o] Bushgled] olsh to] BN YL =
At 1 EE AEA A4 B HlasiE 2

o] AlgEjojol & ojrt. £ Aol FFTe A
9 i B A 78R Aol 718 o2 71
ddl2r] A% FAZ slen B2 AA AL ol
4 azdo] BAHA @2 AdogA APFo] 22-
202 &S ol HEE o] ot 7B AN &
Az Haye oW FAHL Hole giolM (p=0.
058) A4 o] gig dlzFo 2 st B
AellA 16¥ ojmlxAite] 74 & Aol Zae o
 26.2%, o138 HA WolR 66.7%, TE HEA
Holy 7.1% 2 Arg/Gly olF A ¥ol¥e 0l
=7t 7P Eobd 8 AEA ¥olge B¢t M
2ot (58.9%) ReihsausG'Ve] Bme}l zlolr} g}
oy IFER B uAAE FEAY HEA S v
e Am2 oJspd oprolldA Gly tHE3Z
(allele) o] W=7} Heloju} Z<ld) wlgte] wria 8}
b2 o w2t Mol Aolrt EAIE 7ol
Vg Aoz AlRHED. {FARE At} 279 ofnjxat
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Table 5. Fregeuncies of 5-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 -
164 Homozygous Thr 58(100) 41(100) -
Heterozygote 0 -
Homozygous Ile 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/normal IgE

level in asthmatic patients

M= FFFHeH £ AFd A Gln oo 88.
1% =2 71§ ©3tor} Reihsauss 'V o g ntE=
Holgo] Bria Busla 1Fd vw'Pe e o}
Alerele] Gin g & o] Wlol} 3914 vj3le o}
Y=g vehfgic

A=} 78R A B39 B WA 544
FARke] Ty A ] vlaes B AFlA 16, 27, 349
oAt BF Zlo|7}h gllom o) AMFe] g7
o} A3t 7 BA A Aol A f wBAT F
A o] TEAe] APl T T LA 9l
SHHY BAARNA TS Riert s8] A4 #
A1e} A9l Apelzt glo] JebdTHE T AFARINA
g tEgAdo] ofE gEE o2 Yeldx|d g 4
T7F B8 ¥ o AlgdEn. Y FA 5 w2
44 9] s}k (downregulation)& YER = 16

= adenylyl cyclase A% Ao Todh=
1649 ®o] o] EAjshz A4l B710 54
FE A 78R e Wspt dojueA dRE =
ABRe Ax WS o2 AR o]H vyA
o] Z¥& Aol AFsl= AL AE ARETHL =
drlol] X A2 wzte] A EE e dudol
VLA E A7} Basicha Alg o
B a2 718A M gxel f g a8
A thEAe] MzellA 16W opwiite] Z§- Arg/
Gly olg gl Wolo] Wixr} 63.2% 2 o]
U 58 HEA wold Kk Wold TF HA o)
ol 71 w& N=E vERd MEF 10 Bas 2}
ol& Byt 7#A HA #Ape] 279 opviAt o
Al Mool o8 HEA Wel¥o] 7HE St
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Table 6. Comparison of polymorphisms in asthma patients according to total serum IgE

Amino acid log serum Igk p-value
. Genotype
position (mean+SEM)
16 Homozygous Arg 2.40+0.12 0.340*
Heterozygote 2.39+0.24 0.476
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

SHARE Y & Aol A opd R o) 7 WiEst Bt
£l 2 olfre A 1BF FUAT MEAAA o
HEE Ak dEPEY Aolz BT + A&
Aoz Ao

Dewar3'99 ol 7]@x A4 BN 7|8
2 Heigkest gl Aom g f BN
A9 273 ofrlite] Gln oBYE fHFo] 8
IgE 2 olEjs} Ze 9% gHEr] 4%E L}E}LH
T 8 drintge] 9% vAEste A #
2 ARA BAMdA okEd Brks 84 IgEs} Gln
oMdE fAEH on e FHe] Adka FAEA
o 2y A2 FE9E H9d 6308 4de ol
dor T ATV 4 AR A9 B84
< oty 7#A] A BEF Afo] givkn K
T3k Yk & A7 ds} 718A] A fxlelA 8
% IgE 2 olEde EA) o7 2T 5 aZIA ¢
& ofvlxid 1A 27HE ¥R 16, 349 thHA
3 FAHLE v JE A AT olHE Ag

7t UeA B olf=2 Z /HXE AAS £ 4 A=
AR 74 Ao ARSE BAIH A de Xfel
olth. #A3 AW BHL 54 AP0 ojwdd

FAES Jehliertd gloiM 2 84S FAHL

2 A3k BRo=A FANA e 4444 wet =
3 e HESEE PFE H=F HodoHn.
Dewar%'®9 dA+4&= 243 WY (COMDS pro-
gram) @} 8] 2373 3 (NOPAR program)'® & &
ot} FLAAL F WY EF ofuliil 9X] 27We]
Gln op¥go] ¥4 % IgE¢} 37i2 #dd= 2
& 275 Jeplleh 22y 6 g 84 o
PAo FHYd g TEFS 2 73 o] 4
Al EA YA FI tiRo] o]F FEA Y R=}t
B opmicat 16W9] AE 373 d9A4E AL
ke B4 Z2as ALsl 38Y S A3 A
< Rt & F= Ao Alado. debd & d
F+= COMDS =+ NOPAR 5 54 =23%& o]
3l $H4 dude BASA g B aRA
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AREL tha "ol 7HeAol sloy type 1 ofjeigt
2e v FE e A% £ 9lg e Algd
=%

ER ] o2 V1EA] H FAA R L=
7] Adge] wEo] 2.7 shiel faxtEgt Hdud 4
Sz o8 7HA]) fRAp) ER o A4t w8
& 2R 7hsAelth & 53 GuAg sldx 4 W

i

2R FEA9] FAR EA)she 5g31-329) A
B ol]gl 5q31-33¢] SPEE=  microsatellite

marker D5S393, D5S500, D5S658, D55436,
D55434, D5S470 F¢] xjolA 2F 7|9=) A
3 Aol vk stEe'? 4 RN A £
Z}p olgfoll = o] fHxte] oJate olEI} €AY &
IgEe] o] 24E = & oz Algdd. 59
A B oty 11 G E olEN9l dAyto] 9}
o Ba05o] vk, ;A Cooksons & olEy
§ TEse FEAPE 949 119139 EA3ca
ot o]F o] B W o5ty olEwlet G
A 11913 A0 fod dAe 2A] 2a)
Ark. 2 HE el B g2y Ha] go}t
o] WAAM BY F IgEe] Fxo wds} P44
11q139] 23 Alold o Aol lokn s
2 gA7A olEw 4 €4 IgE $EE Lhse &
AzZA 9 11913 FAA = H[E FYT Fdx=
ot & Xt A e Ao datdrt
EE AFelA 718 A8 83 F IgEY
ofed L] ¥yt B mpAR FEA oA
Frold Aol gle ARE JFsd Age #xl
uol, Ae, Fdgoht o] 74 8747 g9 &
AR Aol ohd FHAQ) g4 T LA kel
3} ol= Fxeo] FAFANE 7H S S AeE AR
Aot FF TR FAE goz s BE spsd
FAA e} of 8744 9de & ald WsEd o
atd A o ¥y €4 [gEY olEyvel 2y

7V AV ZokE AN R HAEse A7t
AlgEojor & oz ALY o YolzbA T4 #|
A4 # Aol 784 o ZFEAMY 4 A
FEA B 0] ofd dAdH elolE FHAETel| gk
A= Hegsjojop & o AlREr.

Agdog B WA 8A e el 713
A gajollA Ae] 2Fre} Be] gl & A
T Aol A Al T 1 vz lelA
o7l AL glal T3 4 F IgEL} olET 9] E4)
T 2 o5 GHEr] AP HEd /9T a2
o7 43R @1 g oy 8280 ¢4 7|9
Aoz ALRE

2 o

il P2 I

B W7 F&A Y T o] 78R A4 BEY
o dgg vtk gA k. ol HREL HA
718 A4 et el Me g AR 84
o] g4 Rz atol7} Y=rke gobia, EF
NHA A Ao A olE e §-F gl EH F IgE
of F7} ¥} B A FEA ] ¥l BA
7F B dotraat £ ATE Agsteiot.

g o

7182 AA 8 10983} A3 4279 diste &
4 3 [gEE 2431, 99 o] IgE AA § w»
92 AALE A9, mutated allele specific
amplification o2 B W47 444 A4S
A3t

g o

B 237 FEA L] S A Z3t 169 o}
neit GXdME Arg oP3¥ 2 Arg/Gly o8
HEA Wold, Gly 53 HIA ®olFol, a8n
2748 Gln op¥%, GIn/Glu o3 HEHA wold,
Glu 5% A=A Wolgo] HEEHIUG. 349 opy|x
) A= Val ob§ea} Val/Met o8 HaA)
olgo], 1642 Thr opEERE g} 1) Al

— 833 —



— S.H. Lee, et al —

718A) 22 BAlA B w7 FEA 9] 16, 27,
34% opm:=at 919 glojM A HiEE 54
gFoz o]zt g1tk (p>0.05)(Table 3). 2) 7]
TA AR B AT 84 A Wi
o} o}Ewe] &4 F-5E 16, 27, 34 ofu] iAo A
25 FASHE BAVF glrH(p>0.05) (Table
4). 3) 718X A #x} F ¥H F IgEJ} Zvtd
T A TN B AR AF 44 oA
4 F IgEe] 37t %9 viae 16, 27, 34 o}
oAl 2E BASHAH #HEe] iitH(p>0.05)
(Table 5).

2 B

ZEH oz 7BA A A9} FAYQL Alole] 4 m
A7 4o TEAL 16, 27, 349 ofu]wat )
Ao Al &olz}b QISlaL, 7| ¥A] A A A o}Ew]
7 9 ¥4 F [gEe] 371 oRe9} B niA
A9 ¥4 Vixe A2 o3 B4
At

B u &
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