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Antigenic distribution of HLA-DRBI1 locus in citrus red mite (Panonychus citri)-
sensitive asthma
Yoon-Keun Kim"? Heung-Bum Oh?, Myung-Hyun Lee!, Yoon-Suk Chang', Jae-Won Jung',
Jee-Woong Son'’, Hyun-Sook Jee’, Sang-Heon Cho'? Kyung-Up Min"? and You-Young Kim'*
'Department of Internal Medicine, Seoul National University College of Medicine;
YInstitute of Allergy and Clinical Immunology, Seoul National University Medical Research Center;
*Department of Clinical Pathology, Ulsan University College of Medicine;
‘Department of Pediatrics, Cheju University College of Medicine

Background . Specific IgE responses to allergens provide useful models for evaluating the ge-
netic factors that control human immune responses. HLA class II gene products are involved in
the antigen presentation of exogenous antigens.

Objective - The aim of this study was to evaluate whether susceptibility or resistance to
asthma induced by the citrus red mite (Panonychus citri, CRM) was associated with HLA class
II gene-encoded antigens.

Methods . Peripheral venous blood samples were collected from two groups of unrelated Kore-
an adults: Ninety-one patients with citrus red mite-induced asthma and 98 exposed, healthy
control subjects. The second exon of the HLA-DRB1 genes was selectively amplified by the
polymerase chain reaction method. HLA typing was carried out using PCR-sequence specific oli-
gonucleotide probes(PCR-SSOP).

Results . The frequency of HLA-DR7 was significantly higher among the CRM-sensitive
asthmatics than among the controls (17.6% vs 4.1%, RR=3.92, p=0.01). Conversely, the frequ-
ency of HLA-DR4 was significantly lower among the CRM-sensitive asthmatics than among
the controls (19.8% vs 40.8%, RR=0.36, p=0.01). No significant difference was found in the
distributions of the other HLA-DRBI1 gene-encoded antigens between the two groups.

Conclusion . HLA-DRBI1 genes may be involved in the development of citrus red mite-induced
asthma. In addition, HLA-DR7 may increase, and DR4 decrease, the risk of developing asthma

in exposed individuals.

Key words : citrus red mite, asthma, HLA-DR, PCR-SSOP
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N =

280 (89 : Panonychus citri, 359 : Ci-

turs red mite)= Au|7 (Arachnida), &)=
(Acari), -85} (Tetranychidae)ol] <£sh=
3 (mite) 24 U 718l & Ql3l=
AN AFE ZHFARIA BA A 2H
A7 H3 de 244 8l (phytophagous
mite)o]t}, AT B A7Al 5& 7F Al 2
ARl FRldlA 289 I 2oz 7Hx
FEAIEE B3 28l A% JPdA2e A
A H2E RSP, o]F AFEA G AF
Sh= A € gglo] BRI saA 1y
BAANA 357t F3ofd g Hroz v
AT,

HLA class 1T 218 %33} (encoding) 3=
HLA class Il fdxe 30 23 AYule-&
2dsh= FR fEAxE g8id Yok HLA
class 1T tfg<lzl (allele)o} &4 o) o3t
So| IgE wg-7te] HAEA (association) ol
dME o A7 AU, olF AT
FEH7] £ g2y o] nj$ ded g
2709 93 Eo] IgE w37} HLA class II &
Zote] HAAG L AP0, AR A=)
T3t Zo] IgE A9} whg-sh= LylzAe) 7
271 B Heode FY Bo] IgE when
HLA ¥3le] @A diside 4 974
7 gle AXelth. 54 g % 71#R
23 HLA class 1T £x}9}e] #3AL okan]
Y A0 HA0, TDI 914 HAD S|4
BHasgov dad d7E9E gls Aot

2 AT 28l B NBAHY @
2ot ggofolle] 2L gloy HAZA ] ¢l
i, 3 el Az YA e ERFe
e g2 HLA-DRB1 $-42}3 (locus)e] &
e A8 o] BN 7B H o] 2Ry
9 HLA-DRB1 §3date] 9&& Hr1alax} &
Kt

Sy %Wy

1. APCh

71BN RN o AdE 8x F HaZAdo) 7}
2 FrddlA etslEn, ARgag A 24
off gglel PJure-& B FLof TA HA
82 9194 h2For Fgofd =39 FHe
Ao A ZFAgo] glz, VBURAEY F
4 el &4 e B 998E Yo
HLA-DRBI1 locus?] #91¥e ZA3I9}. 7]
BAHA L 7)Y, TEFTY, 1Y 59 HA=A
o] YA #zlNA H7) 5o DolA e A
= MR85 28 FEV,0] 15% o] 545
3, B2 Hrlsol A ALdE vez
ZIBAFEAIE S Al 7A@ R o)
HE 79 (PC20-methacholine</16mg/ml)
o Asidct. F&o AU HA A HF
AP 36.8 (21-65)M103, AJu] (F/d)E= 47/
5170l

ir

off [ r

=

2. TRCIXAIY

2o AE2 theTt 2L Woz Ay
o AYE 28l BB AAF F, mod-
ified Coca &4} A 2o|A 24417t ¥hgA17) &
AT YAEe £ Qojd g
FAHe] Y31 4CollA phosphate buffered sa-
lined] 297t F4A1zic). d¥er) HRAHE
AlFE 1:10 w/v ratiod] o] Fake| )
A-bE Frtst] AMsi .

HRGAN G Fgof FYe Tl 132
o Y 94 U Y RYo e 328
% Img/ml, FAddzRogE HHAe A183}
o ARDAANEE AlBE T B EDRA e
A= 158 Fo e =)0 2ARKEE B
313, WA A= AR A 25
WA (mm)2 T} ol % Ao =
717} dmm o]l 39 MEIAAY oz
BRHAL, BAFH ] WHo] glow Loz
B3
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3. HLA-DRB1 X X=te| &2l A

HLA-DRB1 &§#Ax3e] 89388 Rocher}e
Amplicor HLA test kit (Roche Diagnostic
System, USA)E AME3ld AA 39t Ampli-
cor HLA DRB test kity PCR-reverse hybri-
dization ¥g|& &8 FHog 272bp =79
HLA-DRB1 #3218 ¥33 292 biotin &
A primerg |83 FHEALAH NS o
FEAIZ ¥, 3FF {fdxE 21%9 DRB1
probe’} line e 2 Ha¥lo] 9l+= nylon mem-
branec]] ¥h2-A|5# hybridizationA]Z! t}&-, stre-
ptovidino] A3 peroxidase &9} 7|AYe
A2 WREAIA BNk o 2 ANE IRIFY
o} A7) WlojA HLA-DR2Z ©AH A9x=
HLA-DR159} DR16& +E3}7] 915k PCR-
SSP ¥o = 33y e s

1) @x¥deA DNA &

s Zzte] M3t A9 (antecubital vein)ofjA]
S5ccE ¥l EDTA tubed] Y& 3 DNA
extraction kit (Guachem)& 0|83} DNAE
F239 . & WA 5mM MgCl,, 320mM su-
crose, 10mM Tris-HCl, 1% Triton X-100&
o]g3le] AJef-1& wHEal, 400mM Tris-HCl,
150mM NaCl, 60mM EDTA, 1% SDSE& o]&
Blo] AJ9F-2& THERITH olF HE 0.5ccel] Al
oF-1 L5ccE H71 ¥ 587 &§sla, o)%
AL A 587 1300goA |3 A
ERFAE HY F A[F-28 340ulE VI3
% Z &E33led 1.5ml polypropylene microce-
ntrifuge tubeZ &71 t}& 5M sodium perchio-
rate 100ulE& Hr}sln, o]& 2087 37°CoA
F EFsle] 2083 65CollA shaking waterd)
F%t}. o]F chloroform 560ul& 3% & 20
B & EFsIAT o] & microtubez &7 ¥
1871 1300g2 f9A8a)st1, of7]9) silica sus-
pension®- 45ul A7}std tir] 487 1300g=2
il 3. o] F el 900ulE sl
F EAF)a, 583 4000go4 PR sl

DNAE #2319t} £2)¥ DNAE 260nmoi| A
UV absorption& &4 3le] DNA 2 & 43}
et

2) FHaELAH S 9 HLA-DR #A

Aol 3%

=91 DNA 1ugéel 50ul extraction reagentE
4oy 100ul 30&7F 3231 t}g, PCR tubed)
25ul DNA £°43} 50ul master mix, 25ul
MgCl, (1.5mM)& Y3 &3l F¢a4d
k32 thermal cycler (Perkin Elmer 9600)
& Al Theel 2N e WA
50°CellAl 287t hold # Fojl, 95ColA 15%
7} denaturation, 60°Cl|A] 45%7} annealing,
72°CollA 1537} extension A& 353] vrE-3l
thgofl, 72°CollA 5#7t elongation 3L AR
t}. PCRo] &yt thgdl 100ule] denaturation
|48 Y3 d&d 1087 sl DNAE
denaturation A3t}

3) 1% % HLA DRBI1 #d¥ 4. PCR-

SSOP (Fig. 1)

Wz SSPE concentrate®} SDS concentrate
§ 50C g2 g2A1A JAEE A &
8jAl7] & hybridization buffer (100ml SSPE
concentrate+387.5ml DW+12.5ml SDS con-
centrate), wash buffer (50ml SSPE concen-
trate+9456ml DW+45ml SDS concentrate),
citrate buffer (30ml citrate concentrate+
570ml DW)E &H|siyct. dagh $RkE9
HLA DRB typing stripes& typing tray¢] 2}
welld] Y3 wlg] 50°CE2 d|$ hybridization
buffer& 3ml# @2t} «7]d] denaturation
AlZL PCR AR 70ul¥ P31 & E50] 4]
£ 3 tray ¥4 21 50C shaking water
bathol 4] 60rpm &=2 3087} hybridization
A)1Ac}. TrayE water batholA] AWA] z} well
o WEES FU8ld W Fo HLd E
wash buffer 3ml¥-& 2z} welld) €11 %27} &

$2 71ge] FRA HE F ULES FU]

— 715 —



~ 742 & 289} H94 Bo)4 HLA-DRB] 3§99 —

zle AARYE 23 wEEIT. 50T
stringent washing buffer 3ml& Z} wellel] ¥
— 50°C shaking water bathollA] 60rpm &&=
- 1583 AH3, Al¥shs FU¢ working
conjugate solution (3} strip %2 10ul streptovi-
din-HRP conjugate+3.3ml wash buffer)&
28519l t}. TrayE water batho]A] 7AA 2t
welle] WEES FYsld B™¥ v, working
conjugate solution 3ml¥& Y31 60rpme]
orbitat shakerellA] 1587t A& vhgAIFC
Al Z+ well?] WE-EE &3l WY F wash
buffer 3ml#-& Y1 60rpm shakerd|r 587}
23] AH3A 7 welle] WEEES Fstn
citrate buffer 3ml¥-& Y1 60rpm shakerol
A 587 Ttk 1 Alold) substrate A¢} BE
4lo] working subrateg #H|8tt}. z} welle]
WEES §FYska working substrate 3ml¥&
¥ F4E€ A9 4E& APF A= 60rpm
shakerol| A} 10#7t ¥HAIFTE ©hAl 2 welle]
WEES FYE v, 5T SmiHE ¥x
shakerol] A} 584 Al&st= #P& 33 wHE3}
gt}. Citrate buffer 3ml¥& 2z} welld] Y1
oz U =9 g 3U Hol #53
th 2E AZIAMA ALY BAFEH =239
& olg3ld Yoz U Wzel HIE Y¥

Fig. 1. Antigens of HLA-DR locus by PCR-SSOP
a: HLA-DR4/DR13, b: HLA-DR7/DR13

& ¥ 718 7FsAel & HLA 3de 43
o gAF & FAsAct

4) HLA-DR15¢} DR16 2% : HLA-SSP

Primer A|Z& $3te] OLIGO Primer analy-
sis L2719 (version 5.0, National Biosciences,
MN, USA)E o] &3}9t} Sense strand= DR2
o HolsWA= DR15¢} DR169| F&H9<!
DRB1*15/16 f-2te] 205914 3905 47
Aae MAsIEg o, anti-sense strand: 140
Ao A 15787 G71MLd FrRA o= s}
o DRB1*15¢} DRB1*169] Eo|3l=% 443}
At

DR2: 5 TCCTGTGGCAGCCTAAGAGG 3

DR15: 5 GCTCCGTCACCGCCCGGA 3

DR16: 5 GCTCCGTCACCGCCCGGT 3

%47] primerg o] &% FHALIHNLZE Al
3t WA 50ul ¥Hg-g BHE7] A3l geno-
mic DNA 0.5ugdl PCR €3 (50mM KCl,
1.5mM MgCl,, 10mM Tris-Cl pH 8.3, 0.1ug/
ml gelatin) 5ul, deoxynucleotide 100umole,
primer 10pmol, Tag DNA polymerase (Boehri-
nger Mannheim, CA, USA) 0.25units& &§
&3l PCRE A3 81t} GeneAmp PCR Syste-
m 2400 (Perkin Elmer, CA, USA)& o] &3}9
o, 95CoA 40%, 59°CHAIA 40z, 72CHA
40%2 353 FEZIYch FHFE] 1L 4
&}od ethidium bromide’} 89 Y+ 2.5% aga-
rose gelo|A A7)gE3g e 138bp =719
eyt BEE oz Y3t

4, B x| (statistical analysis)
HLA Z@3A FAREE olefiot 2ol A
et
AF=n/N
AF=antigen frequency
n=number of individuals positive for
each antigen
N=total number of individuals tested

- 716 —



— YK Kim et al. : Antigens of HLA-DRB1 in citrus red mite-asthma —

FAHE 2ol YUYl tha chi-square
test& Al R4 g AFAAT

e

Zgo] ARy WA VA9 2ol A 2] HLA
-DRB1 #3z}ate] 0¥ £2& Table 19|
¥A84 . PCR-SSOP # PCR-SSP 7I'H&
o]&-% HLA-DRBle] 4% DRI, DRIS5,
DR3, DR4, DR7, DR8, DR9, DR10, DRI11,
DR12, DR13, DR14¢] %= 919He] o}
HA A8 A= 22.0%, 22.0%, 8.8
%, 19.8%, 17.6%, 19.8%, 18.7%, 3.3%, 2.2
%, 12.1%, 26.4%, 19.8%%] V=& B} &
H 2T 98N 4o ¥¥Y BEE 214
%, 21.4%, 4.1%, 40.8%, 4.1%, 19.4%, 18.4
%, 1.0%, 3.1%, 14.3%, 17.3%, 23.5%%] Rl
=& E9Y. wetd HLA-DR7LS #4187}
2ol B8l folstAl Rzt Bk AN
t}(17.6% vs. 4.1%, p=0.001, Relative risk
=3.92). 2]y} HLA-DR4& HA @7} =
Tl Bl 2 W=7t fejEA @A vEist

(19.8% vs. 40.8%, p=0.001, Relative risk=
0.36).

o 3

HLA #§Az= 99ih3-& 2 sk=d 83
8L FFEt o] F99 fAAzty tFA
(polymorphism)& {vrlelx #HEE?, Q&d
&Y B T A U BAF
ol 42l Yok HLA class II ¥} (HLA-
DR, DQ, DP)& &a-H 2} el g o]
Fo1A Ui, e HJAL M2 & FHAW
o3 RIET. olg AHUL FIHIe= /A
A F 71 iAol 4% A2 HLA-DR £3}
o] Hel-HA& F&3sh= HLA-DRB {3z
o], ¢]% HLA-DRB1 #3z7} 713 tigA
o] Attt &eiA Uch?. ol & AT
28 BRI 7B AN e FEYE FH e
f4a24 HLA-DRB1 {AxE A%,
HLA-DRB1 tgelzle] ¢dte] @A=l= HLA
-DRB1 #<8e] £¥X& 23l #ANE o
7¥etd o

Table 1. Antigenic distribution of HLA-DRBI locus in citrus red mite-sensitive asthmatics and controls

Antigen CRM-sensitive asthmatics Controls RR p-value

(n=91) (n=98)

No. AF(%) No. AF(%)

DR1 20 22.0 21 214 NS
DR15 20 22.0 21 214 NS
DR16 - - - -
DR3 8 8.8 4 4.1 NS
DR4 18 19.8 40 40.8 0.36 0.001
DR7 16 17.6 4 41 3.92 0.001
DRS8 18 19.8 19 19.4 NS
DR9 17 18.7 18 184 NS
DR10 3 3.3 1.0 NS
DR11 2 2.2 3 31 NS
DR12 11 12.1 14 14.3 NS
DR13 24 26.4 17 17.3 NS
DR14 18 19.8 23 23.5 NS

CRM: citrus red mite, RR: relative risk, AF: antigen frequency, NS: not significant.
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FHYe LHE 2¥she HLA fdxe 9§
&g B1% o7 =RA d7EAHE vludke
e %9 HLA 39 23 W 59 o] o
ol B of8go] itk #Ad= HLA #&
A3kt YA o] o] &EHUW?,
2ol DNAE o] &3lo 3 3d8 & #A
& AAsk= o] gy o]&H 1 . &
AFNAM e dF Rt dx e AP §
AYA DNAE et sequence-specific
oligonucleotide probe (SSOP)& o]-&3}d 3}
¥ 2439t} o]% HLA-DR22 #dd 73
L= ©]& sequece specific primer (SSP)E
DR15¢} DR16& o5& #E3l3it).

Ex gdz7d uid HLAS FEgHE Le-
vine 5 o8 HEoz HIH ¥, Frey]
% sHE g#=Ad d§ Fo] Igk ¥ #
oF FdAo] g=FTY. ¥, A=)
F T o] g EAlo] B Hedl= o]
& ] 2% Igk whgol] HLAS |38 o
#d A7A7} Qe AR,

34 3ol <% 7R A4 Wdd HLA
o] JEHd] & dFdHE 18] Bx @& d
oot 71AAHAe] W] HLAS Y3
e 2E A7LAANE AHEH, Aron T2 of
EA] H2]e] wlo] HLA-DR4¢} DR7 th gl
A7} 2851 81931, Caraballo 5'92 HLA
-DPB1*0401 ti 12yt &el27]d A9 &
g AATTn Bust. gk Ao s
AEA] e okamd FRIAG A AL,
Mullarky $9& HLA-DQw27} ofAnd Qi
/g Ao FAAIEa 74814 o1, Lymphany
09 ATAE ol ALY wE FAHE
2z Rt TDIe) o) A4Ql Aoz of
29 M2]7 o] HLA ¥ate] fEAdo sl
A 29 Ba7t ey dad dFEgE 8l
© AAolhh.

2 A7An0A HLA-DRBI f-dx13te] &
4] X E AHEYES o, F&H AUY H

A gzh= 27 vl HLA-DR7 3d¥o]
F5H F71ERRY ¥, DR4e o 27t
H)&te] 1 W%t frefsh @kt 28y DR7
9} DR4 ©]9]¢] 33| £X &= F F70 #9
g o]z} giith ol E8o FRIA ]BAA
Ae] wgo] HLA-DRBL #3213 o8 235
3}5]= HLA-DR #x}9] H&o] Fa3& A4
&= adolth. & HLA-DR7 3182 4%
= &3 TR M9 BAYof] #ojdta, HLA
-DR4 g13Ql A9l Fgofdl & 49
PAE JAE 7HeAol ASE B dTETde
AlAFg

7 =

HLA-DRB1 #37e] 98& 28 o
# A47 folg AWAE Holn, HLA-DRT
2 dAle], HLA-DR4+ & dAst=d &
Aghe AR
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