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 A  cDNA  Iibrary  corresponding  to mite  protein  was  screened  employing  anti-DerfII

antibody.  Two  possible clones  were  obtained,  which  contained  plasTnids,  pFLI  and  pFLII,
respectively.  Both  plasmids  had  insertions of  about  500  base pairs. The  DNA  seqtiences  ef

the two  insertions were  determined, from  which  the amino  acid  sequences  were  deduced.

The  amino  acid  sequence  of  the  puriiied  native  DerfII  protein  could  be determined  to  45

residues  from  the N-terminus. As  a  result  of  cemparison,  we  cencluded  that  the eDNAs

prepared  from  liye mite  DermatoPhtrgoidesforinae corresponded  to the mite  allergen,  Perf  Ii.
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INTRODUCTION

 It is well  known  that  heuse dust is ene  of the

most  important allergens  causing  atepic  asthma

and  other  atopic  diseasesi), A}though house dust
contains  varieus  kinds ef  allergens  such  as  rnites,

animal  danders and  fungal spores,  mites  have
been proposed as  a  major  causative  al}ergen  in
many  atopic  diseases2). A large amount  of purified
mite  allergen  is necessary  for diagnostic and

thera peutic purposes. However, preparation of  the

purified  allergen  on  a large scale  is, at  present,
practically impossible, Therefore, we  have at-

tempted production of  the  purified major  allergen

of Dermatciphagoides farinae, Derffi, by empley-
ing  recombinant  DNA  techniques;  that is, cloning
and  sequencing  the eDNA  cerresponding  to Derf
ll-

MATERIALS  AND  METHODS

Mites

 D. fari.naewas cultivated  in afiat  type fiask

containing  animal  feed at  25DC  and  75%  humidity

for 30 days, After cultivation,  live mite  bodies
were  harvested by filtration as  described previ-
ouslv3),

Antisera

  Rabbit antisera  to Derfll4 was  kindly suppiied
by Dr. Yasueda (National Sagafnihara Hospital,
Kanagawa,Japan).
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Pmparution and  screening  of cDNA  tibrary to D,

forinae
  Five grams  of live mites  were  rapidly  frozen
with  !iquid nitrQgen.  Purified mRNA  from the
mites  was  prepared by guanidine lsothiocyanate
extraction  and  oligo <dT) cellulose cotumn  chro-

matography  (RNA extraction  kit, RPN. 1264; Amer-
sham  International plc., mRNA  Purification Kit,
27-9258-Ol; Pharmacia  LKB  Bietechnolegy AB).
The cDNA  library was  prepared according  to the

manufacture's  directions (cDNA synthesizing

system  plus, RPN1256Y; Amersham  International

plc.).

  The cDNA  library .was expressed  in Eseherickia
coii  MCI061  employing  an  expression  vector

pUEXIS} (cDNA cloning  system-plasmid  pUEXI,
RPN. 1282; Amersham  Internatioanl plc.) accord-

ing to the manufacturer's  instructions,

;-
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  The  clones  were  screened  by colony  immuno-
assay  employing  rabbit  anti-DerfII  antibody  and

an  immunoscreening  system  (Super Screen irn-
munoscreening  system,  RPN1281Z; Amersham
International plc.>. T"Fo possible candidates  were

feund ameng  1,600 clones. The plasrnids of the

clones  were  named  pFLI and  pFLI1, respectively.

SeqblencingofcDINL4

  Two  kinds of plasmid DNAs  were  isolated from
the two  candidates  (No, 1 and  No. 11) respectively.
The  cDNA  insert was  excised  by BatnHI, BamHI-
cDNA  fragments were  digested with  various  re-

striction endonucleases  such  as  Nltol, The  sub-

cloning  was  carried  out  empioying  the p]asmids
pUCII8  and  pUCII96). After isolation of trans-
formed E. coii  JMI05, the plasmid DNA  was

recovered,  from which  a  single  strand  DNA  was

prepared. DNA  sequencing  was  carried out  by the
method  of Sanger7).

Sequencing ofamino acid  of native  Derf ll Pretein
  DerfII protein from D, forinae was  purified by
celumn  chromatography  as  reported  previouslyg).
The  final purification was  accomplished  by HPLC
<Model l30A, Applied Biosystems Co,; Column, Cs
300A (2.1 ID × 30 mm);  buffer A, O.1% trifluoro-
acetic acid  (TFA) in H20; buffer B, O.1% TFA  in
7096 acetonitrile; gradient, Og6 buffer B to leO%
buffer B at 2.2% per rninute; flow rate,  2eO

lt}!min). Determinatjon of the amino  acid  se-

quence  of the purified DerY' II was  carried  out

employing  a gas phase protein sequencer  (Mode]
471A, Applied Biosystems Co.).

ldentijication of the antigenicily  of thefitsed DerfU
  E. coii  transformed by the plasmid pFLI  was

cultured  in L-broth with  50 gg/ml  of  ampicillin.

The incubation was  carriod  out  at  300C until  the
optical  density at 66e nm  of the culture  reached

O.6. Then, the cultivation  temperature was  raised

to 420C and  the culture  was  incubated for a

further 2 hours, The cells were  harvested by
centrifugati6n.  A sample  from the cel} was  pre-
pared by extraction  at  1ooOC for 5 minutes  in the
buffer containing  20%  (v/v) glycerol, 20% (vly)
2-mercaptoethanol, 6% (w!v> sodium  dodecyl sul-
fate (SDS) and  O.125 M  Tris-HCI (pH 6.8). The
sarnple  was  subiected  to SDS･polyacrylamide gel

electrophoresis. The gel used  was  4--20% gradient
gel. After electrophore$is,  part of  the  gel was

stained  by Coomassie Brilliant Blue and  the rest
was

 subjected  to Western blotting"'. The proteins
transferred  onta  a nylon  membrane  were  reacted

with  rabbit  anti-Derf  II antibody,  washed,  and

were  detected by peroxidase-]abeled anti-rabhit
lgG antitxxiy,

RESULTS

Selection of the clone  containing  DerfIIgene

  The  cDNA  jibrary prepared from D, ,larinae  was

inserted into an  expression  vector  pUEXI, and

then  E, coli  MCI061 was  transformed  by the
recombinant  plasmids. Among  1,600 transfor-
mants,  two  clones, No. 1 and  No. 11, appeared  to
be the objective clones  emp]oying  colony  immu-
noassay  with  anti-Derfll  antibcKSy. Each piasmid
was  recovered  from the ciones. The isolated plas-
mids,  pFLI  and  pFLI1, were  analyzed  by agarose

gel electrophoresis.  Beth p}asmicls had approx-
imately 500  base pairs insertion at the end  of the

B-galactosidase gene, Therefore, the foreign pro-
teins were  fused to B-galactosidase, On  the other
hand, the proteins produced by clones  No. 1 (pFLI)
and  No. 11 <pFLII) were  determined by Western
blotting employing  anti-Der  f II antibody.  Both
clones  produced an  antibody-binding  companent

with  a molecular  weight  of atx}ut  l30,eeO, while
the host transformed  by pUEXI  without  any

tnsertion  did not  produce such  a protein.

Sequenciirg of cD,MA
  The  cDNA  sequences  and  the deduced amino
acid sequences  from the cDNA  inserts of pFLI  and

pFLII  are  shown  in Figs. I and  2, respectively,
There were  minor  differences observed  between
the two  sequences.  That is, three amino  acid
residues  were  different from each  other  at posi-
tions 89, 101 and  124.

Amino  acid  seqttence  of native Derf ll

  The  native  Der f II purified by HPLC  was

subjected  to determination of its arnino  acid  se-

quence. Forty five amino  acid residues  frorn N-
terminus could  be determined (data not  shown),

This sequence  was  identical to those of  the se-
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     Adaptor
   -

 1 CXrr ACC  ATG  GTT  TCA  
TTg

 1 Gly  Thr  Met  Val  Ser  
Leu

31  crr  (YIT ecC  GAT  CAA  
crTc

n  Val  Val  Ala.Ae  Gln  VEI

TrV  GTA  ecA  GCC

Leu  Val  Ala  S!a

GAT  CI.r AAA  GAT
As Val  Ls  As

CAA  ATC  AAA  AAA  (rrA Arc
Glu  Ile  LsLs  Val  Met

                CAT  GGT  TCT  GAT  CCA  TGC
931

 !gl!-asR-g!)IA GI{cys)IH!Lgrglx-gsc-fiElz-g!gl GIs  A ProCC)'s)

   ATC Arc  CAT  Cer  Ger  AAA  CCA  rC  Aer  :IC

30le6020

61  TgT  GCC  AAe  NLT

21 {Cys)Ara  Asn  Asn

   UrC  GAT  GGT  TGC

121
 41!!!"21gJ ±!tfiSzg+si!:utxE-t[!l-gugu!-uEyAGILProPheThtLeu

l
2iilE,ll

-

lll
'

21iililillill
"

lillhcIL'IQx,-wall'X/T'

3al Arc  AiM  TAT  ACA  TGC; AAT  GTv  CCG  AAA  ATIr

lal Ile Lys  Tyr  Thr  Ttp  Asn  Val  Pto  Lys  
Ile

331 Csc]A CCA  AAA  T(7I] GAA  MC  G'I'r erC  GIT  ACA

111  Ala  Pro  Lys  Ser  Glu  Asn  Vfil  Val  Val  Thr

361  GTC  AAA  orIT Arc  G[rr GAT  AAT  G(vr [rlVr 1-TC

121 Val  Lys  Leu  11e  Gly  Asp  Asn  Gly  
Val

 
Leu

    GCr  TGC  OCT  ATT  Gcr  ACC  CAT  GG'r AAA  ATC391
                                  1;e
!3Z  AIa  Cys  Ala  Ile  Ala  Thr  His  Gly  Lys

421  CGT  GAT  TAA  AAtt  AAA  ATA  AAT  AAG  AAA  ATT

141 Arg  Asp --.

451  T'It ACC  AAC  Anc  GAA  CAIN AAT  T{]A rcrA  ACC

4Sl  AAA  AT'r TGA  Anc  CAA  NM  AiVL AAIL AAA  MA

903012e

 4015e

 50180

 6021e

 70240

 80270

 90300IVO330110360120390i30420140450

4SO510

511  ACC  ATVG
     -

      Adepter

   Fig, 1. Nucleotide and  predicted amino  acid

 sequence  of  the cNDA  from pFLI.  The  amino  acid

 residues  underlined  are  identical to those ef native

 Derfll.

 
***

 is stop  codon.

      Adaptor
   -

 1 (xrr Acc  ATG  {m
 1 Gly  Thr  Met  Val

31  en  GTr  ecC  GAT
11  Val  Val  Ala  As

TcA  Ttlxl T'rt crrA {)cA ecc
Ser  Leu  Leu  Val  IUa  Ma

CAA  CrrC GAT  (Mr  AAA  GAT
GIll Vel As  Val  sAs

61  IX;r GCC  AAC  AAT  GAA  ATC  AAA  AAA  em  NIK;
21  (Cys}Ala Asn  Asn  Glv  I±e L  s  L  s  Val  Met

 91 {;TC GAT  GGT  TVC  aAT  GGIf {[VT GAT  CCA  TK]C

 31VL!g!1-sspJsuzA GI(Cys)p mHtGlS  A PCCys)

121  Anc  ATC  CAT  Ccrr  G(YT AAA  CCA  TTC  Aorr  7IG

 41  Ile Ile  Hls  Ar  Gl  sPro  Phe  Thr  Leu

151 GAA  GCC  rrVrA TIC  enT GeC  AAC  CAA  AAC  Acr

51gllu-E!gJ,!y-Itng-aEEA!g-!!Egm!!gAlLPhAAIaAsnGlnAsnThr

30lgso20

AAALyscm]ValGCC  AGCAIa
 Ser

eo30

181 AAA ACC
 61 Lys Thr

211  CrC  GAT
 71  LeuAsp

G･CT AAA  AIT  6AA

AIe  Lys  lie  Glu

GCT  crrT GAA  rtff[C

CIy  Leu  Glu  ile

241  Arc  GAT  ACC  AAT  CcrI] TGC
 SI  Iie  Asp  Thr  Asn  Ala  Cys

2Tl  TVT  CCA  TrG  CMT  AAA  Ger
 91  Cys  Pro  Leu  Vttl Lys  aiy

ggl [glg] :,c:,.
33!  GCA CCA
111  AIa  Pro

ATCIIeGATAspCec

 GerPro
 Glr

fi?z Fx,:;. IEI2]
C,qA CAA  TrcT
G]n  GIn  T3,r

TAT  ACA  TSG  AAT  GIX]  CCG
TYr  Thr  Trp  Asn  Val  Pro

AA,S TVr  GAA  AAC  GTVr GTe
LyE  Ser  61u  Asn  Val  Val

g:i .(i.iv, sc,g, :i ?:[SII]
391 Gcr  TGC  G(rT A:T
131  Ala  Cys  Ala  Ile

G{;T GATCIy
 AspGCT

 ACCAIa
 Thr

42t  Cer  GAT  TM  AVL  AAA  AiM
i41  Arg  Asp  ...

451  A7r  TTC  ACC  AAC  ArC  GAA

AAALyscrrrYal

AAALysGATASPArrIleACAThr

AAT  (x)T er'r ms
Asn  Gly  Vai  Leu

:?g[ill ]me.. 2Tg,
ATA  AAT  Arc  AAA

CAA  AtLT TCA  ATA

4Bl  ACC  ILM  ATVIr TGA  Arc  ma  AAA  AAA  AtVL  CCA
                                 -

5tl  IX]C
    -
    Adtptor

120
 4015a

 50180

 602!e

 70240

 so27e

 90300lao33011036e12039ei3042014045e

4SO51e

 Fig. 2. Nucleotide and  predicted amino  acid

sequence  ef the  cDNA  from pFLI1. The amino  acid

residlles  underZined  are  ide-tical to those of native

Der J' ll."'
 is stop  codon.  The arnino  acid  residues  marked

with  boxes show  the different position from pFLI.

quences from the cDNAs.

DISCUSSION

  The  twe  genes coded  Derfll were  isolated from

the cDNA  library of D, forinae. There were  miner

differences observed  between the two  gefies, but

both gene  products reacted  similarly  with  anti-Der

fIl antibody.  Therefore, the minor  differences in
the amino  acid  sequence  do not  seem  to be very
important in determining their antigenicity. Fur-
therrnore, it seems  that DerfII  protein does not

consist  oi a  single  molecule  but rnay  be a mixture

of different molecules.  It will  be important to

clarify  this point in the future.

  Since it has already  been reported  that DerfII
has similar  antigenicity  to Derp IItO), it may  be
preposed that both allergens  have common  re-

gions. Indeed, Heymann  et ai. clarified the amino

acid  sequences  of  DerP  II and  DerfIl from the

N-terminals to the 35th amino  acid  residue.  Both

the partial sequences  were  very  simitar  each

otherti),  The  amino  acid  sequence  of DerfH  based

on  the cDNA  sequence  showed  good agreement

with  their results,  The  comparison  of  the total
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amino  acid  sequences  of DerP  II and  DerfII is

very  interesting. Therefore, the cloning  of  Derp II

gene may  be necessary  fer the study.

  Since it has become possible to produce DerfII

allergen  by the  genes coded  with  Derf  II, the

technique may  be used  for the productien ef  Derf

fi in large quantity. If the desensitization therapy

as  well  as  diagnosis by standardized  and  purified
mite  major  allergen  is ax,･ailable for various  atopic

diseases caused  by hQuse dust mites,  it will  be of

great advantage  to the clinicians  as  weli  as those

working  en  basic research  on  al}ergies,
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ダ ニ 主要 ア レ ル ゲ ソ Der　f　IIを コ
ー ドす る cDNA の

　　　　　　 ク ロ ー ニ ン グ とその 塩 基配列

喉
＝，用．，
ー

ー
…』

●

勇，『、
：層

　 ア サ ヒ ビ
ー

ル 株式会社応 用技衛研究所

　　　 結城敏文　 　奥村　康

　　 　　鳥居薬 品株式会 社 研 究 所

　　　 安藤 徹 　山川浩志

　　 　　東京大 学医 学 部 物 療 内 科

須甲松伸　　灰田美知子　　奥平博
一

　ダ ニ （DenuatoPJeagoides　fan
’
nae ）の 主要 ア レ ル ゲ ン 1）er 　f　llを コ

ードする遺伝子を単離す る こ とを

N的 と して ，ダ ； 虫体よ り mRNA を分離精製 し， 対応す る cDNA ラ イ ブ ラ P 一
を作製し た 。そ の ラ ィ

ブ ラ リ
ー

か ら 抗 DerfII 抗体 と反応 す る ク 卩
一ア を コ ロ ＝ 一イ ム ノ ア ッ セ イ で 検索 し，160 株よ り 2株

を 分離 した ．得 られた ク ロ
ーγ よ り cDNA 配列部分を 切 り出 し その 塩基配 列を決定 した と こ ろ，二 つ の

cDNA は どち らも128個 の ア ミ ノ 酸を コ
ー

ドし て お り三 つ の ア ミ ノ 酸残基を除 い て 両者は 一致 し て い

た ．また Derf 　II蛋 白を精製 しそ の ア ミ ノ 酸配 列を N 末端 よ り45残基まで 決定し た．そ の 配列を cDNA

か ら 想定 され る ア ミ ノ 酸配列 と比較 した と こ ろ完全 に
一致し て お り，cDNA の コ

ー
ヂす る蛋 白 は ダニ圭

要ア レ ル ゲ γ L）er 　f　IIで あ る と結論 し た．

●
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