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Purification of the major allergens from Korean Dermatophagoides
pteronyssinus and production of the recombinant antigens
Kyung Sup Kim, Sahng Wook Park®, Jung Won Park™*,

Chein Soo Hong**, and Sang Hwan Oh,

Department of Biochemistry & Molecular Biology, Internal Medicine™*
College of Medicine, Yonsei University, Department of Biochemistry™,
College of Medicine, Kwandong University

Background : Purified major allergens of house dust mite are essential for evaluation of the allergic
mechanism in molecular basis and development of new modalities of immunemodulation.

Objective : In this study, we aimed to purif group 1 and group 2 allergens from Dermatopha-
goides pteronyssinus (Dp). In addition, cDNAs corresponding to Der pl and II in Korean Dp
were isolated and recombinant Der pl and Der pll were synthesized.

Materials and method . Der pl allergen was purified by ammonium sulfate precipitation, ani-
on—exchange column chromatography, and gel filtration chromatography. Der pll allergen was
purified by anion exchange chromatography, gel filtration chromatography, and a preparative
isoelectric focusing method.

Results . Eight hundred ug of Der pl and 50 ug of Der pll were obtained from 100 g of cul-
ture mc;dium and 1 g of mite bodies, respectively. The purities of these allergens were con-
firmed by SDS—PAGE and the strong reactivity to the patient sera was identified. In order to
produce a recombinant allergens, poly(A) RNA from house dust mites were isolated and used
for cDNA synthesis by RT—PCR. The ¢cDNA was inserted into prokaryotic expression vector
and the vectors were transformed into E. coli. A little amount of recombinant Der pl protein
was produced due to the low solubility, and 1.2 mg of recombinant Der pll was produced from
1 L of E. coli culture medium. The antigenicity of Der pl was relatively weak, however, Der pll
showed a strong antigenicity. Amino acid sequence of the amplified cDNA deduced from DNA
sequences of Der pll showed 6 different variants. The variation of amino acid sequences sug-
gests the possibility of high incidence of mutation of Der pllI protein.

Conclusion . A simplified method for the purification of Der pl and Der pll was developed.
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Recombinant allergens will be useful for the diagnosis and treatment of allergy with lower

costs.

Key words : house dust mite, Dermatophagoides pteronyssinus, recombinant protein allergen, purification
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ME FUAA=7] Yol g wEuke A}
FE& Uetm -7, ol AR A=7]e] A
ZAL 29 $-2lyet JWA Fo)| Dermatophag-
oides pteronyssinus (Dp)$} dermatophagoides
faringe?} W o2 AFRUYT wng vt 9l
o ol& FAAR =] gdaAles Hu 309
A8 Ggo] Bz} ko, oleiwt iy &
o] d#2A Fo 5 7HA], #F group 1(Der
pl, Der fI)s} group II(Der pll, Der fIl)=
F8 ddlaAo =z cDNAY cloning ¥ 7]
Mol ¥rEFom'®, group I gL
cysteine protease 2 2'¥ 18]31 group II &)
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1. Der pl gi3|=zle] 22|

Der pl& dAdign ojajuet 7| &stad
ol AHE# DpellAl #2319t} WA Dp 24|
o Mix)7F Ao ole E¥A 100ge 119 bo-
rate buffer, pH 8.0& o] B{3= =32
AABIEG. o] &4& FRyEe AGdn &
A=A S 1PEAL AR AAHY
t}. o] &9 ammonium sulfate® H7}3lo
50% E3gYoz sl JANES AU o
FAEE 50mle] &38dd T =9 &
50mM borate buffer, pH 8.00.3 &2wE<l
4890, 49 Algx= DEAE-Sepharose
CL-6B(Pharmacia Biotec, Uppsala, Swe-
den) ion exchange column chromatography
& Ald3lq NaCl %7} 100mM3} 200mM
AqiA Fe] B¥& moktl. 200mM NaCl &
32 FX% ¥ Sephadex G75 gel filtration&
AREAT. F2E Ao 82 280nmdllA
o] F34xE A3 F SDS-polyacrylamide
gel A719% (SDS-PAGE) & A3 &1 Coom-
assie brilliant blue® QM3 om western
blotting & A|8) s} .

2. Der pll gi3f|=9 Lol

HAAANE7] 24 1g& F2A2 F A2
&8 AZlste] gaabge A Eag F 100ml
9] 50mM Tris-HCl, pH 8.0 ¢F3gdio} Ha
A7}, tA] polytron homogenizer(Omni In-
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ternational, CT, USA)& AM3ld H3 &%
gA 18 2x8 #AsEHY. 4x494 3
U7 AR F nP A YRS AAS
gt} ArZdg YMI10 disc membrane( Amicon,
MA, USA)E& AML3}e ultrafilirationg A]38
3lo] 228 10mlg €< F 50mM Tris-HCl,
pH 8.0 ¢3gdoz FM3gt. FHE A=
& FUg g0 2 HPA|Z) DEAE-Seph-
arose CL-6B columnd 7}8}iL columnd] 2%
32 ¥ fEHe £8E 2o} 50mM Tris-
HCI, pH 8.0, 50mM NaCl ¢k 0 g £4%
% Sephacryl S-100 gel filtrationg A3} 3}
t}. $xke] YA wgshs B2} 15kDa =27)
9] band’} f&He Y& 2ot FHTE FH
¥ % Rotofor cell(BioRad, CA, USA)& A&
3} isoelectric focusingS Al Edc. ¥eld
238 26mM Tris-HC], 190mM glycine €3
gdog M & SDS-PAGEE A3t

3. a8t el =Ae] western blotting 4l#

Ztzke] #¥& SDS-PAGE A8 F gel&
20% methanol, 25mM Tris-HCI, 190mM gly-
cine $&gofe] 87t HHPA|F|IL nitrocellu-
lose membraned] 300mA 2 Ho|&F}. We-
stern blottingel] AM:-8H UA} N 2E AN
BY 2] €244 HeE 825 9z
=7) gglo] it FRukgHAL] 3* oo &
A g =9l 209 #xe] ¥HE TBST
3¢ (25mM Tris-HCl, pH 8.0, 140mM
NaCl, 2.7mM KCl)oz 200u) A% F A}
g3t da Ao A ¥ A
1A12b5h whg-A| Z ). 388 4] TBST &3
ghog 587 4x AHFE F ol A
A AT} o)X= anti-human IgE-per-
oxidase conjugate(Sigma Chemical, MO,
USA)E TBST £389(25mM Tris-HC,
pH 8.0, 140mM NaCl, 2.7mM KCl) 2= 200

v} 343 F 24 1A 2EAFeH
AxpabA o] 799 FUIA AHFE F ECL kit
(Amersham International, UK)& A}-3kd
X-ray filmo] =ZAl# signal-g& #&A35T.

4, Der pl % Der pll cDNA 2| &M

AR A =712 EH poly(A) RNAE e}
o A -FHAL A (reverse tran-
scription-polymerase chain reaction: RT-
PCR)€ A3 3}ed Der pl ¥ Der plle] cDNA
& gAdsiedt. PCRY ARE-3t primert Der
ple} AL 5’ACTGGATCCTGCAGTATCAAY
2 5’AGAGGTCGACAACATATGGAZ 9]
2128 Der pll9] 44 5CGGAATTCAGTCG-
ATGTCAA3 B 5’'GATGTCGACATGAGTA-
GCAA 3" o|3it}. o|& primerd] U5 H7|
MEe vector2e] 4H1E Lol 37| #3}
of AFEA el ArINER Hald 59
& BRIl E nAsATh. SR cDNAE
pGEM-47 plasmid vector(Promega Biotec,
WI, USA)e) ARl3lsr T7 DNA sequencing
kit(Pharmacia) & AM&-3le] G71-9& A3
At

5. Xi=¢g} Der pl % Der pll g3f222| g

$43€ Der pl ® Der pll cDNAE pGEX
-4T3 vector(Pharmacia) ¥ pET21la vector
(Novagen, WI, USA)2l muitiple-cloning
sited] codon ¥ B& THEo] 4913l ZZ} glu-
tathione S-transferase(GST)¢} 2¥d €%
whal (GST-Dpl 2 GST-Dpll) & 6749 o
&% histidineo] d¥E §§8 993 (His-Dpl
2 His-Dpll)o] HHAS=F ohr] 413
£% Do) g3d Az LYAHZE v
z27& AR} pGEX-4T3 vectord] A4
H 74$ glutathione-agarose column(Pharm-
acia) & AM-3tgl o pET21a vectore)] 4=
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749 Ni**-NTA agrose bead(Qiagen, Ger-
many)& AM-Sl] Eejsixict. Ee2ld GST-
Dpll 3% @932 thrombing g3l GST
7t AARD A2 Der pll gy Fukg &
T3A A

a 1

1. Der pl = &2|

FAAR) R 7o) dyezle] £2] FA F Der
pl2 ¥ g wiRlo)A Ee¥ of Eelabgo] &4
3 F¥go] wker, Der plle WA A
2HE &% 99E Ay Fol EAE]
& SH =5 Eelsidt

WA =719 wix] 100 g& 1L S43-8
o2 2% ¥ salting-outdid] &L JAEL
FUH ¢4F LYo B A A9 FE & &
I Bz18F 65, 30, 28 ¥ 23kDas] & i
band e} 29jd] Tekgt =7]9] o7 TuiAEo]
ZFE=E ). o] &94L 50mM borate buffer =
EX% & DEAE ion exchange chromatogra-
phyg& Ag% Z# NaCl &= 100mMz}
200mMalA FAe] BEe 4. 100mM
NaCl #3&o)l&= 300kDa2} 18kDao]dle] o
oA bandy} #EEYow, 200mM NaCl
fractionol]< 65, 28, 23kDa ¥ 18kDa ©]3}9]
o3 eldo] BAHIh 200mM NaCl frac-
tion& }A] Sephadex G-75 gel filtration&
Algig Az} 65 kDa¢} 23kDath¥izo] A
£&50] Ugton, Fd 28kDa @3] £&
Hgch(Fig. 1). 28kDa whifde A3 &5
EaHo] 100g9] miAZ FE 0.8mge] #&]s
Rom o] gide |zl Igket Z whg-3
o9, Der pl&gd] dg DS & vt
3t

2. Der pll g 22|
DP wj¢ mix| 228 23 &A= Der

pllel} sk T do] A= flelA DP
ZA A Ealslnat sk, 50mM Tris-HC],
pH 8.0 389 2 FAAE& DEAE-
Sepharose CL-6B& Al-3}d ion-exchange
chromatography& A|8% A3 columnol] 2
3l 1 fAEEe 284 #A% 15kDag]
Z5 th¥go] western blotting A #dA] T&
H3AcH(Fig. 2). @i @A o] fXdE o
& 71Al A% band7t EA)Erd et (Fig. 2 B)
western blotting A3l A vlept 15kDa =27]
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Fig 1. Isolation of Der p I by gel fitration chroma-
tography. Panel A shows the elusion profile of
Sephadex G-75 coulmn chromatography(1.5Xx
100cm). The sample applied were the eluated at 200
mM NaCl from DEA E-Sepharose CL-6B. The frac-
tions showing the peak absorbance were analysed
by SDS-polyacrylamide gel electrophoresis (B). The
lane E and M represent the applied eluate from ion-
exchange chromatography and molecular weight
marker, respectively. The numbers on the lanes de-
notes the fraction numbers.
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9] band+ "j$- L %oz EASE band2
Z35Ah(Fig. 2 C). E§ o] BHd= 50,
30 ¥ 20 kDa ¥ oej7(x] =Zv]¢] @¥do] &
o] ¥3y7 wgdgc. F8€ 15kDa =79
band7} 5 #&¥E& Sephacryl S-100 gel
filtration chromatography & A)3j% A3} ¥}
2k 50, 30 ¥ 20kDa =7]9] band’} AR
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Fig 2. Isolation of Der p II by ion-exchange chroma-
tography. (A) Anion-exchagne chromatography of
crude homogenate of Der p on DEA E-sepharose CL-
6B column(column volume 10 ml) equilibrated with
20 mM Tris-HCl, pH 7.6 and 10 mM NaCl. The frac-
tions(4ml ea) eluted unretarded and eluted at 100,
200 and 300mM of NaCl was pooled and analyzed on
15% SDS-polyacrylamide gel and stained with
Coomassie brilliant blue(B). Lane M indicates the mo-
lecular weight marker(105, 82, 49, 33, 3, 28, 6, 19.
4kDa from the top) and Lane Unretarded contains
the unretarded flow-through of sample, Lane 0.1M, 0.
2M, 0.3M indicate the peak fraction eluted at 0.1 M,
0.2 M, 0.5 M of NaCl, respectively. The separated pro-
teins were transferred to nitrocellulose membrance
and immunostained with pooled allergic patients
serum and peroxidase conjugated anti-lgE polyclonal
antibody as described in the “Methods”(C).

15kDa =27)€] band7} &2 &A3l= 282 o
& & JSItk(Fig. 3 B). o] #¥L A9 iy
15 kDa =7]9] @¥9dg i3k Ao &
ze] B g A e (Fig. 3
C). =% 33kDas} 20kDa =Z7]9] ThHiA%E 7
& Yo F T3l YU o] BHE FHRTE
B3 & preperative isoelectric focusing &

A8 A5t pH Tol4 9 Alole] BN w5

0 50 100 150 200
Fracton mumbar

SBEBRCT IR

Fig 3. Isolatin of Der p Il by gel filtration chromatog-
raphy. Panel A shows the elusion profile of Sephadex
G-75 column chromatography(1.5>100cm). The
sample applied were the unretared eluate DEAE-
Sepharose CL-6B. The fractions(numbers on the top
of the lanes) showing the peak absorbance were
analysed by SDS-polyacrylamide gel electrophoresis
and stained with Coomassie Brilliant Blue(B). A fter
electrophoresis the proteins were electroblotted on to
the nitrocellulose membrane and immunostained with
pooled allergic patient’s serum and peroxidase
conjudgated anti-IgE polyclonal antibody. The lane M
represents molecular weight marker. A fter The num-
bers on the lanes denotes the fraction numbers.
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3 15kDa =7]¢] ©@EAE dg + AAH
(Fig. 4 A). o] 15 kDa =7|e] b ze e
) Hiov} fate] Y= o9 A vt
£3tn Q%I (Fig. 4 B). & 1g9 &4 25g
2 50uge] Der pll& 2& F AU}

3. X§=¢t Der pl 3= BiA

Chua % '90] ¥g 3% cDNA H7|AEE 7]
%22 RT-PCR Wiog coding region?
cDNAE FE39 e (Fig. 5.), 2 A3} Der
pl cDNAE ¢ 660bp =27]1¢! ¢cDNA7Z} A"
A7E Atk olF FFE cDNAE pGEM-
47 vectord]] subcloningdt ¥ 997|498 AA
sld #lsl] FE3HA SukE cDNAZE 4
HASAE EA3%

Der pl ¢cDNA¥ 4] pGEX-4T3 plasmid
o Agstd GST-§3 DA Ecolilx A4
ot o8 ZPA 3 SejAg LA R

A. B.
M1 23 4 M1 23 4
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Fig 4. Isolation of Der p II by preparative isoelectric
focusing. Panel A show the SDS-PAGE of mite
homogenate(lane 1), unretarded eluate from DEAE-
Sepharose(lane 2), fraction of pH between 5 and 6
after isoelectric focusing(lane 3), and fraction of pH
between 7 and 8(lane 4). Lane M indicates the molec-
ular weight size marker. A fter electrophoresis the pro-
teins were electroblotted onto nitrocellulose membrane
and immunostained with pooled allergic patients
serum and peroxidase conjugated anti-IgE polyclonal
antibody. The lane M represents molecular weight
marker. After The numbers on the lanes denotes the
fraction numbers.

1T M 2

667 bp =
—-384 bp

Fig 5. Amplfication of ¢cDNA of Der p land Der p
11. The cDNA wea synthesized by RT-PCR using
poly(A) RNA isolated from D. pteronyssiuns as the
template. The Der p I ¢DNA (667 bp) and Der p II
cDNA (384 bp) were amplified, using the respective
primer sets. The amplificed products were subjected
to electrophoresis on 1% agarose gel and visualized
by staining with ethidium bromide. Lane 1, M, and
2 indicate the amplified cDNA of Der p 1, 1 kb size
marker, cDNA of Der p II

M1 23

kDa
94 —
67 — —

43 - e - w—

3 ——-—

Fig 6. Purification of GST-Dplfusion protein. Inclu-
sion body(land 1) was isolated from E. coli
transfected with pGEXA4T3 containing Dpl c¢DNA.
The fusion protein was isolated from inclusion body
with electroelution(lane 3 and 3). The protein was
subjected to electrophoresis on SDS polyacrylamide
gel and stained with Coomassie brilliant blue. Lane
M contains the molecular weight marker, The size
of molecular marker was indicated on the left of the
lane M.
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o1}, 584 (soluble) DAz WHPH)=R) B}
3 inclusion body 2 W=D (Fig. 6). wz}
A inclusion body 2 §§ ©¥3d g Fa)slo,
8M urea & &&A|715 renaturationg A|Z ).
£3€ Felo] §¥ dHAE& DEAE anion ex-
change® ARk 22y &3 @20l Der
pl AL FEsle=dl+= 100mM Tris-HCl,
pH 8.0 &4 &3 deldlA FHAm o]F<]
4 ARk GST-Dpl &3 @de E23e
Ao A el g ] ofz&o] AR Wl
pET2la vectorel] 4413 % 6719 histidine?]
C-dddd EAsle Az 9AE E colidlA
A5 T A EL-3] Y (cell lysate)& YA (Ni**)
& % affinity columnd] 223 & &
3t ZA#} histidineo] A% AFF Der plo]

A B.
M 1 2 3 4. 95
kDa

67
43 -

20.1- HE
14.4- 508 3 i

Fig 7. Purification of GST-Dpll fusion protein.

A. Solubilzed lysate of E, coil (lane 1) was isolated
from E. colitransfected with pGEX4T3 containing
Der p 1l ¢cDNA. The fusion protein(lane 2) was iso-
lated from solubilized lysate with glutathione-
agarose bead. The recombinatnt Der p 1l (lane 3)
was Isolated from GST-Dpll fusion protein by diges-
tion with thrombin. The protein was subjected to
electrophoresis on SDS-polyacrylamide gel and
stained with Coomassie brilliant blue. Lane M con-
tains the molecular weight marker. The size of mo-
lecular marker was indicated on the left side of the
lane M. Panel B. shows the western blotting of the
fusion protein with pooled allergic pateints’ serum.
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Fig 8. Purification of recombinant Derp [

The six-histidine tagged Dpl was purified from the
lysate (lane 1) of JM 109(DE3) transfected with
pET21a containing Dpl c¢DNA, using Ni-NTA
agarose beads. The protein was subjected to electro-
phoresion on SDS-polyacrylamide gel and stained
with Coomassis brilliant blue. Lane 1, 2, 3, and 4
contain the crude lysate, lysate passing through the
column, eluate at pH 6.3, and eluate at pH 5.9,
respectively. Lane 5 and 6 contains 1 and 2 ul ofter
eluate at pH 4.3

M 1 2 3 4 5 6

kDa 5 '
94 - -
67 - - ,
43- '

30- -

el
14.4 - '!. 2

Fig 9. Purification of recombinant Der p 11

The six-histidine tagged Dpll was purified from the
lysate(lane 1) of JM 109(DE3) transfected with
pET2la containing Dpll ¢DNA, using Ni-NTA
agarose beads. The protein was subjected to electro-
phoresis on SDS-polyacrylamide gel and stained with
Commassie brilliant blue. Lane 1, 2, 3, and 4 contain
the crude lysate, lysate passing through the column,
eluate at pH 6.3, and eluate at pH 5.9, respectively.
Lane 5 and 6 contains 1 and 2 gl of the eluate at pH
4.3, Lane Mindiates the molecular weight marker.




-7 &8 FJAAP=s] FEd2Ae el ¢ g4

pH 4.50|4 pH 6.3 Alo|e)|A] Lo]3lA] R&=
A} (Fig. 8).

4. "=} Der pll gizz2a g4
Chua % '2o] 2HE3F cDNA Hr|MEE 7

%282 RT-PCR ¥ o= Der pll coding re-

giong] 400bpe] cDNAE ZZ A4t
(Fig. 5). o] ¢cDNAE pGEM-4Z plasmidd]
A8t 1170¢] subclone?] Wr7jMde 23
atod, opm|iAt A EE BluE A 11435 63
9] subcloneo] ofm]i=Al Aol Aol7} AR
t}(Fig. 10).

Der pll ¢DNA ¢A] pGEX-4T3 expres-
sion vectord] ©A] codon H¥e] UEE AlQ)
&l GST-Dpll §% S AE F.colid|A A
3. &3 diide] 239 Hez LYHH:
E 218 %% A3 2% glucose, 10% glycer-
olo] &84 terrific broth2 30°CIA 4A|7}
HEA S 7P & S8 9€ F Sl
o] &3 AL glutathione Sepharose 4B

24 A Beg 4 qded, 1 BAske
42kDao|itH(Fig 7). t}A] ¢]& thrombine
2 Aejsle] GSTS} Der pll A& Adsln
GSTE AAT 27 15 kDa¢] Der pll thg &
T Ba¥ 5 AU o] Eelg A=Y Der pll
A o] Igke} 2 whe-g st (Fig.
7). 7888 1 L geglo} ufgellA oF 1.2mg
o] Az% Der pllE& A& F YUtk GST-
Dpll¢] %¢ GST-Dpl#} 22 &3z £4l=
st ot Kot &) A E2)E 98l
pET21a vectord|= cDNAE A3k histi-
dineo] Z¥E AxH IHF & FASL His-
Dpla} 59§ Wyoz A=3 His-Der pll&
22& = A} (Fig. 9). Histidineo] C-ggt
of %" A=3 Der pll= pH 4594 pH
6.3 Ato]oA] Ni*-NTA agarose25E £o]
3 &= A

1 &
AR 4 D7l A FHAP =7
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Table 10. Polymorphism of Der p 1l cDNA.

Der p I ¢cDNA were generated from Der P | InRNA by RT-PCR. The translated sequences were aligned for
comparison with that reported by Chua et al(1990). The top line is used as a prototype and alteration in the
lower line were indicated by the capital letter representing the amino acids. The dots represent the same amino

acid.
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o] Fa dH2AE Feshe Yol RuHIUe
2 o] whg BgeEts o A1 daw
alo] ARE A ES Fofe] Aol ofd
thege] G20 Eeldpldle 3oz &
7Fe¥ AAoltt. watA B dFeiMe B 2t
@ ARANEr|e Fa g ang B}
= WEE 1tz s

71E9 B2 Yasueda 5 9] Wy
Kabasawa % Ishii '97] 31913 Hpio] dut
Ajeoz HLE 1 9ot Kabasawa & Ishii '®
71 31918 HPH & gel filtration chromatogra-
phy& 713 WA A|813}1 anion exchange %
cation exchage chromatography & d&2jo g
Al F isoelectric focusingg& A& &}t
ol21 g Hhge] 3L EATA A7 PR
o} A 271390 ion exchange chromatog-
raphy & A& 3ledo} 818 gel filtration ¥ ani-
on exchange chromatographye] Als A7}
upAe] Qs zlolo] Ut} EF HlwA AR
He] frAMde] oy HEHoR Hud oA
o] 5§ 7HH L2 BoFr] Rt on A7)
BEY ATlA HA T7HA] ol g EA0]
FaE] Uk BAA  iscelectric focusing
o2 e ¥ Felrt Brbe# Wol
At EF o]£& A FeEle] FE&(yeild)
22 Beuf& (purification fold) & Ad B
13 %ot o= A= & A
B3 &R 23tk Yasueda 520] Hig &
AL e e gHEAE gk &
Ho| Fshs oy AMAY =Y FFAE
#g FHAHNA ammonium sulfate® HAA|7]
T FoAle #Hol "Hasd STl 2R
cation exchange chromatographye| Aj3jo]
Fastd & AFelM AT R ule &
FE FHE& AAo} gt & A4 Der pl
% Der pll €HE2A& EARRA AN AR
o] HYg 2o RN Bo gt f&o

F WPHE a1tz .

Der pl &#2712] 74 Dp $HM K} vl
% Bo] AL UL Aoz AlRE ] 34
€ AAE iR E Eejstazl sk AsE MY
At FAE AANA 1 EeAFE AF
g AL AN i §- B IdNF AFo) &
o oaee Foh 2=y sixilY o3
7 dFIEE AAS) 98] ammonium
sulfate2 50% ¥3}LHE Tt=s YL AR
+ Zlo] a3t o] HAYE AXA Y&
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