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Association of HLA-DRBI1 genotype with sensitivity to house dust mite
Jee-Woong Son, Jae-Won Chung, Byung-Jaec Lee, Yun-Keun Kim, Sang-Heon Cho
Kyung-Up Min, Young-Yull Koh, and You-Young Kim
Department of Internal Medicine, Department of Pediatrics,

Seoul National University College of Medicine;

Institute of Allergy and Clinical Immunology, Seoul National University Medical Research Center

Background : 1t is known that HLA molecule can restrict specific IgE responses, but few stud-
ies have documented the association between HILA and sensitization to house dust mite(HDM).

Objective . To evaluate whether a specific HLA type can be a risk or protective factor for the
development of HDM sensitivity.

Methods . Total 146 subjects were genotyped for HLA-DRB1 using PCR-SSP technique and
HDM sensitivity, determined by skin prick test using two mite allergens, D. pteronyssinus (Dp)
and D. farinae (Df). Subjects were grouped according to Dp or Df sensitivity and linkage analy-
sis between HDM sensitivity and HLA-DRB1 genotype was performed.

Results . The data revealed higher allele frequencies of DRB1*07 in Dp or Df sensitive groups
compared to in-sensitive groups (11.6% vs. 2.6% in Dp, 11.5% vs. 3.3% in Df group, p<0.05),
but the other allele frequencies showed no difference.

Conclusion : There was a significant association between HLA-DRB1*07 genotype and HDM
sensitization. These results indicate that antigen presentation by HLA class I molecule restricts
the development of specific IgE response to HDM.

Key word : atopy, house dust mite, HLA, DRB1
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o] whg-Ajo] 7] e VY UM 7}
2788 84 F shetn & ¢ Qi

A 28 22 A {34 (Class II MHC molecule)
< THZ 839 P& A3k 715& 29
sk AYRA EAlEA 9] Q1Y ZH F
8¢ g 3l g 2r]) AP Fo] IgE
W& A § e Ao gEA ey ¢
Hz7] AP ¥ olye} o] HAAPIAE &
% Yo g AdRkg-g A3 /K3 A
Afo|tt. 1970t o] HLAS} F=2l7]4% &4
% Amb a Vo th& Eo] IgE ¥k 7t d&
o] Qlgo] BHugY o|F F=gr|& g &
Ale v dAEe FA] 7 e B
Hem 9 TDI<} ofAnY KA 7]BA A4
Tl 54 HLARHo 919 A& &2 o
AAEA 88 F ULo] FHHJAN. E=§
H3d) oley7t 53 HLARES 2% duo)
UAths Hizt e 714 8¢ &9 8
H FAXA=7)9} HLA #33e] Ao &
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old] E MAEL ¥ oley 715 Ui
o=, A 28 zAHIe] HrPEES (hype
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7] A7t AFE A5l s
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1. gdchat
Agdsang Aol geElzr] gelde 3
£% 3899 4o} $A(proband)E F29 A
Al 19 Fr 767} A (sibling) 40F&

Table 1. Characteristics of study subjects

FRE T 1549 oz AT dARle
B dERizdM a4e dEeies ERpl
849 (54.5%), A7} 709 (45.5% )0l B
T d3& 241 + 14.8 (Mean + SDIME, 4
A FE] 494171%] X3 EH Aok@ R} proba-
nd)e] A& HFL 9.30 + 2.60M%on o
A Z(sibling)& 9.64 + 4.04 4}, ¥R 38.2
+ 3.75 Al ck(Table 1).

2. G| RCIXIAE

g AQlA F o AN =7] $H(De-
rmatophagoides farinae, Dermatophagoides
pteronyssinus) 9 #%o] 9 (Alternaria,
Aspergillus), Zttj2l 349 (grass pollen mix-
ture), VM3 9 (tree pougn mxxtw‘e),
23% Y49 (mugwort g
len), LeolE 44 (eat fur)
¥ (cockroaich) 5 % 108
-7 1’]"?“&?‘}4‘@*& Ag el
2E 10 me/mi FEs SAE, 44 Wik
o2 HNAE AMEIR e, 3]-‘1""37‘]—’*]@ °c}:
4L gl o B =77} ¥ el 4
¥ g3 7] o] el ’3*‘3— 74@81@% i

ol r;‘;
extraction kit (Guachem, U\
DNAE F23lc}. WA 5mM MgCl,, 320mM
sucrose, 10mM Tris-HCl, 1% Triton X-100&
o] &3kd Alok-1& TSI, 400mM Tris-HC,
150mM NaCl, 60mM EDTA, 1% SDSE& o|&

Probands Siblings Parents Total
Total Number v 38 40 76 154
Age(Mean+SD), years 9.3+2.6 9.61+4.0 38.2+3.75 24.1+14.8
Sex(M/F) 24/14 22/18 38/38 84/70
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sl A28 TE TH AY Sccol Ale-l
10ccE A7} ¥ 58 EF3AU o F 4,
1,300go1A 587t fIAE s FehL HA
¥ Aof-28 340pl8 FriEd T EYdA L
5ce polypropylene microcentrifuge tubeZ £
At} oL 5M sodium perchlorate 100ulE 3
7}8laL, ol& 2087 37CHA Z £ A o
Al 2087 65C a4z A3 olF
chloroform 560ulE& 3718 & 2087 & &%
3} microtube2 &7)3 1,300golAM 187t 9
A2 s}t o7)9 silica suspension® 45ul
A7ksle] ThA] 487 1300golA AAEET ¥
dYTE 900ulE AMEd & EFAFIL, 5
B2 4,000g904 d4HE-el3l DNAE #el8t

I 23 45 67 3 9 10111213141515617N
(a)

1 23 4567 8 9 1011121314151617TN
{b)

Fig. 1. HLA-DRB1 genotyping by PCR amplifica-
tion with sequence specific primers (PCR-SSP)
1:DRB1*01 2:DRB1*15 3:DRB1*16 4:DRB1*03
5:DRB1*0301 6:DRwl8 7.DRB1*04 8:DRB1*11
9:DRB1*12 10:DRB1*1301 11:DRB1*1302
12:DRBI1*1401 13:DRB1*1402 14:DRB1*07
15:DRB1*08 16:DRB1*09 17:DRB1*10

(a)PCR products show amplified sequences of alle-
les DRB1*01 and DRB1*07.

(b)PCR products show amplified sequences of allele-
s DRB1*04 and DRB1*10.

). £e2l¥ DNAE 260nmel}4 UV absorptio-
ng 243 DNA =8 $339ch

4.HLA-DRB1 R34 34

HLA {#3%-& sequence specific primer&
o] &% PCR’|Y (PCR-SSP)ez AY3HE
o], 107}¢] 5'-primere} 13 70¢] 3'-primerd&
Z%sld 17 £79 primer mixE e Fof A
A 17712] #ej¥ PCR w8-& 3§l HLA
-DRB1 tj#l#x 2 (allele)d] FEE F=& H
FEo] dojd o} & WABUTHFig. D).

1) PCR primers

PCR vhg-Ale] 7 FYHHZE primer2A 5'-
primer2+ DRB1 §#7} exon 3¢ 5-end?]
codon 173-179 sequenced o]&-&YiL, 3'-
primer2+ exon 49 5'-end2] codon 193-200
sequence® o]&3}%t}. o]E sequence specific
primerE3} W& A2 primer= Olerup ¥
ol low resolution DR typingdl] AM&%} seque-
nced 7|22 (F)uloleyol(FH A
o)) sl AP oM 1 G714 B table 29]
veh] it

2) PCR ¥tg

PCR kg2 100 nge genomic DNAE
dNTP 200 uM, sequence specific primer 1u
M, control primer 0.2uM, PCR buffer
(50mM KCl, 1.5mM MgCl,, 10mM Tris-Cl
(pH 8.3), 0.001% gelatin), Taq polymerase
0.5 unit (Takara, Japan)e} $# &8y 254l
9] PCR ¥hg- EFEE e Fol TP3000 ther-
mal cycler (Takara, Japan)d] @i 94°CellA
2037} denaturation, 65°CollA] 5037} anneal-
ing, 28] 72°Co|A] 20%7} extension 3h=
A& 1 cycle® & 30 cycled] ¥lg-e AX FE
Al #H

3) PCR H3} £4

PCR #&-& $3] do7 DNA 10 ulg etidi-
um bromider} ¥3He 1% agarose geloll 6x
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—&x)% & FAAI=r] 335} HLA-DRBL #2399 48 -

loading buffer 2ul@ 4191 loading® ¥ 100V
oA 3083 H719EF A UV transillumina-
tord] gel® ¥ polaroid camerag o]&3}d
A& A1 band& #4135 HLA-DRB1 #
A% ZQ3A0

5. BAlEN

Z Y f- A WIxE D. pteronyssinus 72
2 v 32RE, D. faringe ZAEw) B ZA3RE
o2 1Pro| vlmslgsd, 25 HLA-DRBI
A A 2x2 HE THES] A3EH
v a2 dEgRAd 3 2 499 NEE
71885 FAEAE Chi square test& A3 3t
Ack 71Xt 5 vl 7$dl= Fishere] 3
AYEA & o831t Pgto] 0.05 o]3i<l
75 felsitn BA 3

Table 2. Sequence of genotype-specific primers

a 1

AH g 154 F 89(5.2% )& A%
1469~ PCR-SSP¥¥e] <J¥ HLA-DRBI1
4% B3¢ 4o Y% + Y F
7HA AWAZEY) Yhd) dF ARANY A
D. pteronyssinus %432 569, €47 90
ol 1, D farinae YL 544, 4T
2oz AA S 40% A=} FARAE=7|9
ZaEle] ARG, Z2EEs) vREE Atele] 4
¥ B 2jolr) glslo vlzzhre] Bd o
#o| 27.3 M2A ZZE 21.1 Aol H¥ <zt
=gkt

D. pteronyssinus ¢} D. farinae ¥4l A
HRAHE YT R SA4FA HLA-DRBI1 of
FA-H o] MIE & table 37} table 40 Q235

Primer Name 5'-Sequence 3’-Sequence
DRB1 %01 STTGTGGCAGCTTAAGTTTGAAT? YCTGCACTGTGAAGCTCTCACY
YCTGCACTGTGAAGCTCTCCAY
DRB1 %15 YTCCTGTGGCAGCCTAAGAGY YCCGCGCCTGCTCCAGGAT®
DRB1 %16 YTCCTGTGGCAGCCTAAGAGY ¥ AGGTGTCCACCGCGGCGY
DRB1 %03 *TACTTCCATAACCAGGTAGGAGAY YTGCAGTAGTTGTCCACCCG*
DRB1 %0301 YGACGGAGCGGGTGCGGTAY YCTGCACTGTGAAGCTCTCCAY
DRw18 t YTACTTCCATAACCAGGAGGAGAY YCTGCACTGTGAAGCTCTCACY
DRBI % 04 YGTTTCTTGGAGCAGGTTAAACAY YCTGCACTGTGAAGCTCTCACY
YCTGCACTGTGAAGCTCTCCA®
DRB1 %07 ¥CCTGTGGCAGGGTAAGTATAY YCCCGTAGTTGTGTCTGCACACY
DRB1 %08 ¥ AGTACTCTACGGGTGAGTGTT* YCTGCAGTAGGTGTCCACCAG*
DRB1 * 0% YGTTTCTTGAAGCAGGATAAGTTT* YCCCGTAGTTGTGTCTGCACACY
DRB1 %10 YCGGTTGCTGGAAAGACGCGY YCTGCACTGTGAAGCTCTCACY
DRB1 %11 YGTTTCTTGGAGTACTCTACGTC* ¥CTGGCTGTTCCAGTACTCCT®
DRB1*12 ¥ AGTACTCTACGGGTGAGTGTTY YCACTGTGAAGCTCTCCACAG*
DRB1 #1301 YTACTTCCATAACCAGGAGGAGAY YCCCGCTCGTCTTCCAGGAT*
DRB1 %1302 YGTTTCTTGGAGTACTCTACGTCY ¥TGTTCCAGTACTCGGCGCT™
DRB1 * 1401 YGTTTCTTGGAGTACTCTACGTC* STCTGCAATAGGTGTCCACCT*
¥ AGTACTCTACGGGTGAGTGTT*
DRBI1 #1402 STACTTCCATAACCAGGAGGAGA?Y ¥TCCACCGCGGCCCGCCY
Negative Control STGCCAAGTGGAGCACCCAAY *GCATCTTGCTCTGTGCAGAT®Y

+ DRw18 primer amplified alleles of genotype DRB1*0302, 1302, 1305, 1402 and 1403.
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t}. 4% 28 = DRB1*159 DRB1*16& 7}
Aol ¥AY EFe DR2o sFeh=t] & A+
A= DRB1*16 tidfdzte] w=s} 3/
146(2.1%) 2 vj$ o} DRB1*159] ®lxe} ¥
3ld AArstn DRB1*022 #7131t} 28 o
$2 DRB1*13013} DRB1*1302, 28]3 DRB1
*14013} 14029 W= @ §ald AR 24
DRB1*133% DRB1*142 #7)3lgcth. o] 8jdl=
DRB1*0301, DRB1*08, DRB1*10 9|4 th¥+$
AR e Hxr} 5%o)32 BAF AT

AAAA =] o) o4 HREAYY T
7} g4F2 2 hro] HLA-DRB1 tiyfA#
o] WieE vwslde w D. pteronyssinus %
AFNH DRBI*07 tif-HAEe Wz 25.
0%2 £4T YWE 7.8%d Hl& AUAE=
3.95(95% AlE|77t: 1.48~10.53)2 H2l3lAl
Z71=]o] Ath. A D. farinae FgTNAT
DRB1*07 ti@#Aze] vlEes 25.9%2 Hjzt
o] WiE 7.6%¢°] vs] FAHPE 4.25 (95
% A3 1.59~11.340)2 {9344 F71=

o At ol&le HE HHAAAEAIME F
T Alolo] #olF HIE xold BAY + UM
o

a @

718AA4, ddEr1d BlY, okEdd AF
d 59 dH=r] Age] WA KA AY
o] Aickn e A¥E oY 1 AAFY
& o7 #EEA K4kt HT BABES
o] wAd] #lo] ofEy W 7)#A| HH e £
ARl thF F33 HIo] |ES| o]FoiAm
AX T o}l A@el FRY FAAR: 8UH
A gn glon o tId FRAHEA G99
3 dge] Husn oyt A7 Bt 4
olgt Aag Yeplx gtk 2 olfe olEd
Age] FEFL A7t ¥z, okEY A
o) Aol ot AT T2 s o3
Hslshe BAo] Jlom, AEe] WY 9 ¢
Hade] x&olu di7jeq, Hloj2i2d &%
7 9 2 @A 4EE nAE T

Table 3. DRBI allele frequencies and sensitivity to D. pteronyssinus

D. -pteronyssinus

Sensitive group

In-sensitive group

Alleles n % n % p~value
DRB1*01 5 8.9% 9 8.9% NS
DRB1*02 7 12.5% 19 21.1% NS
DRB1*03 3 5.4% 5 5.6% NS
DRwi18 ¢ 21 37.5% 25 27.8% NS
DRBI*04 19 33.9% 33 36.7% NS
DRBI*11 3 5.4% 9 10.0% NS
DRB1*12 10 17.9% 23 25.6% NS
DRB1*13 5 8.9% 8 8.9% NS
DRB1*14 6 10.7% 20 22.2% NS
DRBI1*07 14 25.0% 7 7.8% P<0.05
DRBI1*09 11 19.6% 11 12.2% NS
DRBI1*10 5 8.9% 8 8.9% NS
Totals(n) 56 90

t The primer of DRw18 amplified alleles of genotype DRB1*0302, 1302, 1305, 1402, and 1403.
The allele frequencies of DRB1*08, DRB1*10, DRB1*0301 were less than 5% (data are not shown).

NS:not significant
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FollA Fxe7]% sHE gl i IgE w4
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o] Huxfn" o]zFE HLA E§AM7} of &
ol g Hurg-2 ™It 7Hdo] A7)E
At AYREE-E ZAHIE o] FHAE HEd
€ rEfdxtz H93yded ol ERA}
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PP B8 FEH e HLA-DR
FAAR Aoz FHHYTPP. o) Fe] BE @

Table 4. DRB1 allele frequencies and sensitivity to D. farinae

D, farinae
Sensitive group Insensitive group

Alleles n % n % p-value
DRB1*01 5 9.3% 9 8.7% NS
DRB1*02 8 14.8% 18 19.6% NS
DRB1*03 3 5.6% 5 5.4% NS
DRwl8 20 37.0% 26 28.3% NS
DRB1*04 15 27.8% 37 40.2% NS
DRBI1*11 3 5.6% 9 9.8% NS
DRB1*12 11 204% 22 23.9% NS
DRB1*13 5 9.3% 8 8.7% NS
DRB1*14 6 11.1% 20 21.7% NS
DRBI1*07 14 25.9% 7 7.6% P<0.05
DRB1*09 11 20.4% 11 12.0% NS
DRBI1*10 5 9.3% 8 8.7% NS
Totals(n) 54 92

t The primer of DRw18 amplified alleles of genotype DRB1*0302, 1302, 1305, 1402, and 1403.
The allele frequencies of DRB1*08, DRB1*10, DRB1*0301 were less than 5% (data are not shown).

NS:not significant
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