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Prevalence of ¢,-Antitrypsin Genotypes in Koreans

Jae Yong Park, M.D."? Jin Eun Choi, M.S.%, Seung Ick Cha, M.D,
Nack Cheon Bae, M.D., Po Hee Chae, M.D.!, Jae Yook Lee, M.D.,
Young Mo Kang, M.D.!, Chang Ho Kim, M.D."? Tae Hoon Jung, M.D."?

'Department of Internal Medicine, School of Medicine, Kyungpook National University,
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Background : Alpha-1-antitrypsin (A1AT) deficiency is the only established genetic risk factor for emphyse-
ma. This study was undertaken to investigate the prevalence of the genotypes of A1AT genotypes in healthy
Koreans.

Method : The study population consisted of 380 Healthy Koreans enrolled at the Health Promotion Center in
Kyungpook National University Hospital. The polymerase chain reaction (PCR) and restriction fragment
length polymorphim (RFLP) for detecting the A1AT variants M1(Ala), M1(Val), M2, S and Z were used.
Results ; The genotypes of subjects were as follows : M1(Val)/M1(Val), 254(66.8% ) ; M1(Val)/M2, 105(27.
6%) ; M2/M2, 19 (5.0%) ; and M1(Val)/M1(Ala), 2 (0.5%). There was no case with ‘deficiency’ alleles
such as S and Z found n this study.

Conclusion : These results suggest that A1AT deficient alleles are either extremely rare or not present in Ko-
reans. (Tuberculosis and Respiratory Diseases 2001, 50 : 229-235)
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AARAE AR

#H71Ee] 2T Aol Qle FRHA 82 7|
714 & 987 <x}= anti-protease] ai-antitry-
psin (A1AT)9] Ao g wrlge 1-2%71 AAT
o] Ageoz AdF TAHE}.

AIATE 394718 oprl=ito g FAE Hajego]
54 KDl Zxhlid® neutrophil elastase®} pro-
teinase 3 5-& YA 5k 3. serine proteinase in-
hibitor (“serpin”)o|t}*% A1AT §HA= 14q31
-32.39] 91X skl ALAT f@8A&dE 1007 of
el diEfAxt (o8t allele)o] EAjgYS, o1& s}
$u Z allele®} S allele2 AIAT ZRE 25
HEAA ooz UHA Yo

AIAT AY alleles® WABA] &3] A==
o), 53] SREAAN 2 Hisrt EoH 3919 5
ol E wie =B O3U o d=ERly
AlAT R8-S gl dA gk ARee A4
FIAAA ALIAT AR E 2ABILA ALATS]
A4} alleles?l M1(Ala), M1(Val), M2¢} A1AT
2% 2k S 9 7 alleled] ¥lxE AN
o}

che 2 UH
1ol &
19984 19%H 2000 5¢71x) Aucfsadd A
2}

G, AeHAL T8 Fol] THAAAE E V)

AUA0] G AR 3809 L chdez e,
2.4

tdxje] @xpolA] proteinase K<+ phenol/chlo-
roform¥H oz DNAS ££3% & AIAT 4%
3 Rieger 5''% Lucotte 573} o] FHa4A
Avre-(Polymerase Chain Reaction, PCR)#
Restriction Fragment Length Polymorphism
(RFLP) & A3t ZAbstsitt.

A1AT exon Me] M13s exon 114 M23S
Z2A487] 48 primers] @ri1A49-e Table 13 2
t}. PCR%A]S dNTP 4mM, 10mM Tris-HCI(pH
8.3), 50mM KCl, 1.5mM MgCl,, Taq polymerase
lunit(TaKaRa RO01A, Japan), 2} primer
10pmol, template 2 ¢ (100ng/ 1l Y2 F 20ul
2 slgch. PCRES Perkin-Elmer thermal cycler
(GeneAmp PCR system 9600)E 94°C 5%, 3b
8] wlEo] 94°C 30:%, 67°C 20%, 72 30%, t}
Al 72¢C 10%0 =2 Sl M19) 360 bp PCR
ANE 5ul 9 AFaEL BstE I (New England
Biolab) 5Sunit® Halskd & 20uf 8 60°CIA
16717 vhgAIZ o, M29] A9z PCR A&
462bpol™, A3tEA Rsal SunitZ Hzlsld 37
CcolMd  wRAAY. AsEaAEdTs 25%
agarose geldjAd A719%3 & Ao solA] &Rl
39k, Exon M¢] 213¥ codono] wvaline(Val,
GTG)<¢l 7A$dle= 360bp PCR AHES BstEILE
Aag A< 228bp, 83bp2} 49bp 2 HesElw], 213
4 codon®] alanine (Ala, GCG)¢! A4-E 311bp
7 49bpe] band”’} R Exon 119 101W
codono] arginine (Arg)?l 73L& 462bpe]
PCR 224 Rsale 2 323 #$ 383bpe} 79bp
2 A=, 1018 codono] histidine (His) 2 3]
B9 A9 WusA Qob 462bp bands} BED
o}

A1AT exon M2} Sol8 = exon Vel Zoj8 &
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Table 1. Primer sequences used in this study

Primer sequences

Product size (bp)

5-CCCACCTTCCCCTCTCTCCAGGCAAATGGG-3

M1 5-GGGCCTCAGTCCCAACATGGCTAAGAGGTG-% 360
M2 5-GCAGGACAATGCCGTCTTCTGTCTC-3 462
5-CCACTAGCTTCAGGCCCTCGCTGAG-3’
S 5-TGAGGGGAAACTACAGCACCTCG-3 121
5-AGGTGTGGGCAGCTTCTTGGTCA-3
7 5-ATAAGGCTGTGCTGACCATCGTC-3 179

5-TTGGGTGGGATTCACCACTTTTC-3

Table 2. The subjects characieristics of subjects

(n=380)
Sex (M/F) 265 : 115
Age (yrs) 60.5+9.38

Smoking status

Smoker 234 (61.6%)
Exsmoker 40 (10.5%)
Nonsmoker 106 (27.9%)

2AW] YalA AMeE primer+ Table 137 2t
°l& F 7H4 primer& FAld $%3}7] 918 PCR
2 dNTP 4mM, 10mM Tris-HCL (pH 8.3),
50mM KCL, 1.5mM MgCl,, Taq polymerase 1
unit{TaKaRa R0O01A,J apan), Z} primer 8pmol,
template 240 (100ng/ 1l )= & 20uf 2 94°C
5%, 353] W¥E2] 94°C 30%, 55°C 20x%, 72°C 30
Z, o] 72°C 102e2 FYslyct. PCR A2 5
ul o A3EA Taqg I (New England Biolab.)
10units Hejsle] & 2040 2 65°CAA 1643t
AR, Atasxel o= 8% acrylamide
geldllA] A719E Fol zHefA jellr] ERIsigict. S
o]gL- 128bpe] PCR 4AHEg Taq lo2 X3 7
§ AgsA) e vl ME2 dds]e] 100bpe)
band”} Yehy, Zol&d& 179bpe] PCR AHE&
Adgsrz Aefd 249 ddux] @x M3e 3

Table 3. Genotypes of @-antitrypsin genotypes

Genetic variant Numbers( %)
M1 (Val/M1{Val) 254 (66.8)
M1(Val)/M2 105 (27.6)
M2/M2 19 (5.0)
M1(Val)/M1(Ala) 2 (0.5)

w=ol 157bps) bandr} #HEF T

EAA B2 Chi-square testS AM-3IIL p
o] 0.05 wivlel A9-8& BAHCE Foft Fon
Baie.

B

2 7

A @b 2657, o2t 11590]glom o]59
FAAHEE 61 (294090 FE9Ee ZAx0L
61.6%, vAA7t 10.5%, L& 9| &R0} 27.9%
GrtH(Table 2). thd=} 380+ &lE A4S
L 4712 S alleled} Z allele-2 §1% 04 (Fig. 1).

A1AT §AxE 9 ¥le= M1(Val)/M1(Val) ¥
o] 254q] (66.8%)% 71 Ekor Mi(Val)/M2
3 1054 (27.6%), M2/M23 1949 (5.0%), 2
23 M1(Val)/M1(Ala)¥ 249 (0.5%) & Itk
(Table 2). 919, ¥, F9€d W& FdxE e 2
Lo fole xolr} gllvk(Fig. 2).
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1 2 3 4 bp

— 462 (M2)
— 383 (Wild type)

Exon1l

— 311 (M1 Ala)

Exon III — 228 (M1 Val)

— 157 (Wild type)

— 100 (Wild type)

Fig. 1. Representative figure of alphal-antitrypsin genotypes.
Lane 1, M2/M2; lane 2, M1(Val/Val); lane 3, M1(Val)/M2; lane 4, M1(Val)/M1(Ala).
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5 [ M2z
40 M vivayMi(Als)
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0 |
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Fig. 2. Distribution of genetic variants of @-antitrypsin by age(a), ses(b), and smoking status
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AlATE TR 99 Z (monocyte) o)A Al
A @ulEz  antithrombin 1, @-antipl-

asmin, C-1 esterase inhibitor %3} g “serpin”
familyo] 43113513 A1ATE  neutrophil el-
astase Qo5 trypsin, chymotrypsin, cathepsin
G, plasmin §7 22 o] 7K DMESHELE o
A8k Wi @-proteinase inhibitor 25 =7
= oH ALATE SRS aas dAskes <4
oz ol &3] EAAle] Zvhso] neutrophil
proteases %%*gi}/\l?lﬁ acute phase reactant
24 2Hg-sh, ofe] 7P AYukgx FodFhrisre,
ALAT7 A€ 292 w715 (7u3e] dd=
7t 2& ¥ ohel H Al sy AIATE
A, v7|EA de] WA= B ghrar ghopie
A1ATe] allelese- isoelectric focusing (IEF)2}
AlAT =98] 9o M} sk G=5oA 7t
& 7Whe Tl QA A AR, 7P W 3 4]
ks AT ZE Wt AF74 100784 o4
©] AlAT alleleso] ¥&{l v} Ql=d] ol A4
alleles®} risk alleles® 3251, risk alleles&
AlATY 8% Hxo) AR & ‘23 alleles’,
AlAT2] 8% %27} 0¢ ‘null alleles’, 18]l
neutrophil elastaseZ Al €9 7isd= o
E 7)%2 7P ALATE coding®l= ‘altered func-
tional alleles’2 AJREFTHO 4. 2]F7pA] HEx
alleles 7} 90-95% 7} A4 alleleso] &3 M
oz Wysgl=d M1(Ala??), M1(Val*?), M2, M3,
M4 e} M57E Wl Al= A4 allelese] 95% & 24
B M1{Val) allele® M1{(Ala) allele®] codon
2139 opu]Akel Ala(GCG)o] Val(GTG) o= ¢ff
2E o)zt sl A9-olH, M3 allele2 Ml(val)
allele®] codon 376% olu|iAlel glutamate(Gly,
GAA)7]l aspartate(GAC)E x¥ Hol7} =
Al M2 allele2 M3 allele?] codon 101¥ o}
112191 Arg{CGT)o] His(CAT)2 = tx" A

olTh?’,

‘A alleles’ 7}edl] 714 &3 AL Z alleles S
alleleo)t}. Z allele® M1(Ala) allele®] codon
3429 oulzAlel Gluzb A—G Aol (transition)
of )8 lysine(Lys)e® thxg Aolrt xste]
Gluwe7} kAshe] Lys™o 2 gxl=d Glu-Lys®®
9} salt-bridge7} Ad=Ee] Q9igdel F2(configu-
ration) 7} WaE=d oz Qs Wldo] 2HAY
A (rough endoplasmic reticulum)Wo] Z2%lo]
AIATY Eul7) Zase dze) $x Wz ¢
3 BulE A1ATSE) neutrophile elastase A4)7)%
= ZhadohHs S alleleS M1(Val) allele®] codon
2649 ohu|x:Atel Gluyl T—A A& (transver-
sion)d| ¢Jg] Valo® tix= Aot} ojs} ze B
ool ofs] AAF CNFEL Glu™-Lys™2] salt-
bridge A4 = ¢ls] ghlao] Eebyale] Al EujjollA
A gaizlo] BRl7t AT TS

Aolola AIATE s 2g o) A=Y vzt
71E 4-5detiv . A dF FEE 20-48/Mo]
o, cl R Ag 0 2R W2A S FHs] R
&) eiM s Hag A4 wre] 35% o] o
opgity\ 18 ZZ F¥ ¥ (phenotype) & Zt= A%
AIAT 25+ A4 €% 2529 10-15%¢ 2-5 ¢
Meol, AIAT Ageg <% #Av|ge] 95% o4
o] ZZ ¥¥EE ZA+ Bt} S5 zHFL AIAT
7} 910 60% FEQl 13-19uME #7135 9
st B4 gor, MZ FEYE A4] 60%
Fog dr)Ee 9¥xrt w4 @t SZ g9
el A9-= AlATe) &% 5%} 6-11MolH of
10% & <3) (threshold level) 9l #dAje} 35% n)
o g H7)F Eert woh 28y ZlREel A
T ZZ 388y von, uEdxldM e Jr)E
o] YT} £ g

AIAT frAgel B g we % Aol
Z Helth. A4 allelese] HlEE AYRle] 49 M1
(Ala)o] 20-23%, M1(Val) 44-49%, M3 14-19
%, M2 10-11%, M47} 1-5% 2 B39 v} gJgh,

ro o U o
o o
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B dFoA g=ele] A9+ Ml(Val)o] 80.9%,
M1(Ala) 0.3%2} M27} 18.8% = Aele] w3
M1(Val)3l M2¢] Ry} £3 ojof= U=z og
MI1(Ala)9] ¥z wol Alzh= Alo|7t YTt
Z allele®] ¥z BRI A 4-5%, SHHd
2 1-2%0]H, S allele2] Bl B399 10%,
HHEUY 5%, FEUY 10%= Z 5& S
alleleg ZH=d) B8] S9¢lal Selga= ojaist 2
B alleled 7= 397} oS =Bz B g3
A= 3809 7126 Z allele -2 S alleleg 2=
e fdth HE oile] o BA @t Z 32
S alleleo] @=¢lollM% EAE 7Fe8S ot Z
allele® M1(Ala) allele2] Wolz Z#lE]r] wjid)
M1(Ala) allele?] W%} 0.3%<) $=Qloixe= Z
allelec] 91& 7FsAE Aol gl R 2k T2} S
allele2 MI1(Val) alleleg] WHol¥olr] wjie] Ml
(Val) allele?] Bl=7} &2 $=ldjAz S allele2
A& 7P itk

A =l e A1ATY AHe sk Z
allele & S allelee g%t} o)} & A= 3
=9l 49 AIAT ZAgeldle) tf& 44 a4t
#71%] e fefsieiela o Sgct.

2 %

TR -

H71%-L o7} 9] 292 A7y 1-2% M o
—antitrypsin (A1AT)¢] 34 Ago= ) ¥
gt A1ATS] /24 ol@d i A7 F2 A
Telg U 3 Ao AL A4 FEeldA
A1ATS] #3% (genotype) & dotruz} sigict.
g

1998 195E] 20003 5471A 7§%EH3 Y A
AR gEA vhed 24, AeEd, A1
A T B3 L*éﬁﬂ*éfﬂ]@?} 33 HA 5ol ¢l
= A9 380%S Ao dgich. A1ATe M1
(Ala), M1(Val), M2, S, Z alleleso] o3} 2872

A2 (PCR) ¥ restriction fragment length
polymorphism (RFLP)ZE A3 3l

A 1}

AlAT #3239 ¥xE M1(Val)/M1(Val)Ho
2544 (66.8%)2 71 ko M1(Val)/M2¥
1059 (27.6%), M2/M2% 194 (5.0%), Z1&liL
M1(Val)/M1(ala) ¥ 2011 (05%) = ol o
#, 44, 4999 FAAEe] ExEE F9 %
2o 7} gisitt.

4 E:

FRUNE AIAT 287 Bl Y F43E
e ARe QU g =8 Zos AT, He
Al ghEelolME ALAT 29 99 the f384 a4
7} w710 Wil B Aog YAHr)
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