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Yubao Cui, Ying Zhou, Guifang Ma, Li Yang, Yungang Wang
and Weihong Shi

Department of Laboratory Medicine, Yancheng Health Vocational and Technical College,
Jiangsu Yancheng, China

Abstract

Crude extracts of house dust mites are used clinically for diagnosis and immunotherapy of allergic diseases, including bronchial
asthma, perennial rhinitis, and atopic dermatitis. However, crude extracts are complexes with non-allergenic antigens and lack
effective concentrations of important allergens, resulting in several side effects. Dermatophagoides farinae (Hughes; Acari:
Pyroglyphidae) is one of the predominant sources of dust mite allergens, which has more than 30 groups of allergen. The cDNA
coding for the group 5 allergen of D. farinae from China was cloned, sequenced and expressed. According to alignment using
the VECTOR NTI 9.0 software, there were eight mismatched nucleotides in five cDNA clones resulting in seven incompatible
amino acid residues, suggesting that the Der f 5 allergen might have sequence polymorphism. Bioinformatics analysis revealed
that the matured Der f 5 allergen has a molecular mass of 13604.03 Da, a theoretical pl of 5.43 and is probably hydrophobic
and cytoplasmic. Similarities in amino acid sequences between Der f 5 and allergens of other domestic mite species, viz. Der
p5,Blot5, Suim5, and Lep d 5, were 79, 48, 53, and 37%, respectively. Phylogenetic analysis indicated that Der f 5 and Der
p 5 clustered together. Blo t 5 and Ale o 5 also clustered together, although Blomia tropicalis and Aleuroglyphus ovatus belong

to different mite families, viz. Echimyopodidae and Acaridae, respectively.
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Introduction

The dust mites, which are mostly represented by Der-
matophagoides spp (Acari: Pyroglyphidae), are the major
sources of indoor allergens associated with the occurrence
of asthma, rhinitis, dermatitis, and other allergic diseases
throughout the world (1-3). The investigation of crude dust
mite extracts has demonstrated that more than 30 groups
of components can induce IgE antibodies, and groups 1
and 2 were reported for the major allergens that reacted
with 80% of sera from mite-sensitive patients (4,5). Of the
23 groups of dust mite allergens listed in the International
Union of Immunological Societies (IUIS) nomenclature
dataset (http://www.allergen.org/), 21 have been identified
from Dermatophagoides spp.

Currently, crude dust mite extracts are used for the di-
agnosis and therapy of mite-allergic patients. The dozens of
complex components in these extracts - such as allergens,
non-allergic, or toxic protein, and some enzymes - are

postulated to be responsible for a variety of local and sys-
temic pathological effects (6-8). To develop new diagnostic
reagents and therapeutic strategies, a few groups of dust
mite allergens have been cloned and expressed as genetic
products, which were demonstrated to be more effective
than their natural products (9,10).

Polymorphisms have been described in several dust
mite allergens in various regions. This could influence their
biological effectiveness in diagnostics and immunotherapy
(11). Thus, itis necessary to characterize dust mite allergens
and establish a high expression system to produce these
allergens on a large scale. Group 5 allergens were listed
in 30% of mid-potency dust mite allergens (12). A large
amount of these allergens is necessary for therapeutic
purposes as well as for diagnosis. Here, we report the
cloning, sequencing and expression in Escherichia coli of
Der f 5 cDNA from D. farinae isolated in China.
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Cloning and expression of Der f 5, a dust mite allergen

Material and Methods

Preparation of Der f 5 cDNA and polymerase chain
reaction (PCR)

As described in previous reports (13-16), D. farinae
isolated from the floors of rice and flour shops in Shanghai
City, China, were cultured and isolated. About 600 mites
were chosen for total RNA isolation by using an RNA
isolator (Code D312; TaKaRa Biotech, China) and stored
at -80°C. Based on the published sequence of Der f 5
(GenBankAY 283283), nucleic acid primers were designed
and synthesized; the forward primer was 5-GGATCCAT
GAAATTCATCATTGCTAT-3’ and the reverse primer
was 5-CTCGAGTCAAACTTCAATCTTTTTAACACG-3,
with BamHI and Xhol sites, respectively, at their 5-
end (underlined). First, reverse transcription (RT) was
performed using the total RNA isolated from mites with
the High Fidelity PrimeScript™ RT-PCR Kit (DR027; Ta-
KaRa Biotech) in the PCR Thermal Cycler Dice (TP600;
TaKaRa Biotech). Second, the RT product was used as
the template for PCR in the same thermal cycler with
PrimeSTAR® HS DNA Polymerase (DR010A; TaKaRa
Biotech). Finally, 5 pL of the PCR product was analyzed
by 1.0% agarose gel electrophoresis and visualized with
ImageMaster® VDS.

Cloning and DNA sequencing

Amplified PCR products were purified by gel electro-
phoresis on 1% low melting agarose gel. After the DNA
was recovered with the Agarose Gel DNA Purification Kit
2.0 (DV805; TaKaRa Biotech), the purified DNAwas added
to a poly ‘A’ tail with a DNA A-Tailing Kit (D404; TaKaRa
Biotech) and linked to the pMD19-T simple vector (D104;
TaKaRa Biotech). The recombinant plasmid pMD19-T-Der f
5 was then transformed into E. coli JM109 (D9052; TaKaRa
Biotech). The positive clones were screened by blue-white
selection on Luria-Bertani (LB) plates containing 100 ug/
mL ampicillin, and confirmed by restriction enzyme analysis
with BamHI and Xhol. DNA sequences were determined
using an ABI PRISM™ 377XL DNA Sequencer (TaKaRa
Biotech).

Construction of expression plasmids

After sequencing, the recombinant plasmid was sub-
jected to restriction enzyme digestion to release the Der f
5 fragment. At the same time, pET28a(+) (Novagen, Kit Lot
No.N72770, USA)was digested with BamHI and Xhol. The
recovered Der f 5 cDNA fragment was then sub-cloned into
the recovered fragment from the digested expression vec-
tor pET28a(+) to create pET28a(+)-Der f 5 using the DNA
Ligation Kit (D6023; TaKaRa Biotech). The E. colicompetent
cells JM109 (D9052; TaKaRa Biotech) were transformed
with pET28a(+)-Der f 5 plasmids, and positive clones were
selected by blue-white screening and characterized by
restriction enzyme analysis with BamHI| and Xhol.
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Expression of recombinant Der f 5 (rDer f 5) in E. coli
BL21 (DE3)

A 0.5-puL amount of the pET28a-(+)-Der f 5 plasmid
was prepared using the MiniBEST Plasmid Purification Kit
2.0 (DV801A; TaKaRa Biotech) and used to transform 100
uL E. coli BL21 (DES3, Stratagene, USA). The E. coli BL21
carrying pET28a-(+)-Der f 5 was grown on LB plates con-
taining 50 ug/mL kanamycin at 37°C overnight. The single
colony was inoculated into 5 mL LB containing kanamycin
and then cultured at 37°C; 50 yL 1 mM isopropyl-B-D-
thiogalactopyranoside (IPTG) was added to induce the tac
promoter. The E. coli cells were harvested by centrifugation
and PBS (200 pyL/tube) was added. After resuspension, cells
were disrupted ultrasonically. Fifty microliters of lysate was
taken as the whole cell lysate for later gel electrophoresis.
The remaining amount was centrifuged for the separation
of supernatant and pellet, regarded as soluble and insoluble
protein samples, respectively. Then, 10 pL of the whole
cell lysate and soluble and insoluble protein samples were
subjected to SDS-PAGE with 12.5% polyacrylamide gel
and CBB-R250 staining.

Western blotting

For Western blotting analysis, proteins were transferred
to a polyvinylidene fluoride membrane (Tiangen Biotech,
China) with blocking buffer (1.5% BSA, 20 mM Tris-HCI,
pH 8.0, 150 mM NaCl, 0.1% Tween 20) at 48 mA for 80
min. The membrane was incubated with primary antibody
to Penta-His Antibody (Qiagen, Germany) 1:1000, at 4°C
overnight, followed by incubation with secondary antibody
of HRP-Rabbit Anti-Mouse IgG(H+L) (Zymed, USA) 1:1000
for 1 h at room temperature, and proteins were then visual-
ized using 1 mL TrueBlue peroxidase substrate (Kirkegaard
and Perry, USA) for 1 min.

Bioinformatics of the cloned Der f 5

The open reading fragment (ORF) was determined us-
ing the ORF finder in the National Center for Biotechnology
Information (NCBI) website. The amino acid sequence of
Der f 5 was determined with Translate Tools on the ExPaSy
webserver, its physicochemical properties were determined
by the ProtParam tool, its signal peptide sequence by the
SignalP 3.0 software, its hydrophilicity by ProtScale tools,
the protein subcellular localization by CELLO v.2.5, and the
secondary structure by the self-optimized prediction method
with alignment (SOPMA) on the NPS@server.

The homology between the deduced amino acid se-
quence for the complete pre-pro form Der f 5 from China
and other proteins was determined by comparing their
sequences in all non-redundant GenBank CDS translations
+ PDB + SwissProt + PIR + PRF excluding environmental
samples using BLASTp at the NCBI website. Based on
the BLASTp search, the similar amino sequences of other
mite species were chosen, i.e., Blomia tropicalis (Blo t 5,
GenBank ABH06352), D. pteronyssinus (DER p 5, Gen-
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Bank P14004), Suidasia medanensis (Sui m 5, GenBank
AAX34051), Lepidoglyphus destructor (Lep d 5, GenBank
Q9U5P2), and Aleuroglyphus ovatus (Ale o 5, GenBank
AAX34060). Sequences were matched with those of the
group 5 allergens of these other mites using ClustalW 2.0
at the European Bioinformatics Institute (EBI) website and
computed for similarity with the VECTOR NTI 9.0 software
(IBI, USA). The polygenetic tree was constructed for the
group 5 allergens of Der f 5 and the ohter mite species cited
above using the Mega 4.0 software.

Results

Construction of the recombinant plasmids
pMD19-T-Der f 5

After extraction of the total RNA of D. farinae, the Der f
5 gene was synthesized by RT-PCR, and a strap of about
399 bp was present as determined by agarose gel electro-
phoresis. The PCR product was recovered and linked into
the pMD19-T simple vector. Eight recombinant plasmids
of pMD19-T-Der f 5 were subjected to enzyme digestion
analysis, and the expected result was observed by 1.0%
agarose gel electrophoresis (Figure 1).

Nucleic acid sequence
and analysis
Five of the eight plasmids

1

AYZEIZE3 1)

ATGRRATTCATCATTGE TATTGCTE,
clona 1 (1) ATGRAATICATCATIGCIATT
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clone 2 was 97.8% homologous to the reference.

Construction of plasmids pET28a-(+)-Der f 5 and its
expression in E. coli BL21

Based on sequence alignment, clone 2 was chosen for
sub-cloning and expressed. After digestion of the recom-
binant plasmid pMD19-T-Der f 5 by both BamHI and Xhol,
the recovered cDNA encoding Der f 5 was sub-cloned

1 2 3 M, M, 4 5 6 7 8 Mg bp

2000
1000
750

500
250
100

Figure 1. Restriction enzyme analysis of the recombinant plas-
mids pMD19-T-Der f 5 by BamHI and Xhol. Lanes M and M3 =
DL-2000 DNA marker; lane My = A-Hind Ill DNA marker; lanes
1-8 = recombinant plasmids digested with BamHI and Xhol.

100
T TTGC ACTTG00C GTTG TATGOGTT T0G00 ToAL CCAR AR ACATOATT ATCAR AATGARTT TGET TTICT IC
CT TToC ACTTOR00C GG TATGOGT T TG0 ToAA QLA AR ACA TG TT ATCAR LA TGARTT TRAT TTICT IC

) s clons & (1) ATGAAKTTCATCATTGC TATTCCTOT TTGCACTTRGO0CGTTE TATGOGTT 0000 ToAK CTA AR ACAT GATT ATCAR AR TGARTT TGAT TTTCT T
determined by restriction en- clone 3 (1) ATOAAATICATCATIGE TATTGCTGT TTOCACTTGG0C GTTG TATGOGTT 0000 ToAL OCAL AR ACATCATT ATCAL ASTCARTT TGAT TTTCT T
zyme ana|ysis were chosen cloma 4 (1) ATGRAATICATCATICE TATTGCTCT TTGC ACTT G000 GTIG TATGORTT T0G00 TRak OCAR A ACA T GATT ATCAL AR TCARTT TRAT TTICT TC

and sequenced. After removal
of the vector sequence and 101
the added restriction sites, the
length of the Der f 5 nucleic
acid sequence was 399 bp
from the start codon ATG to
the stop codon TGA. Figure
2 shows the results of align-
ment of our sequencing for
the five PCR clones, the refer-

clome 2 (101) TCATGOAM
clone 3 (100) TCATGC

Fai

clone & 1) ATGAAATICATCATIGC TATIGCTG
AFISSEEL (1) ATGAAATTCATCATIGE TATTGCTGT TTGCACTTRGO0C GTTG TATCOGTT T0G0G ToAL DCAR ARAL ACAT GATT ATCAR AATGARTT TGAT TTICT T

T TG0 AC TG0  STTC TATGOGTT TOG0G T DCAR ARAR ACA T CATT ATCAR AR TCAATT IGAT TTICT I

200

RYZEEESE  (100) TOATCCARC GTAT CCAT A G T AR AR AR AR S A TTC TTAC ATCTT A~ TCARATT ARCA CATT COARC ARRA COCA AOCA RRGRCAT

clone 1 (100) TCATOCAADGTATOCAT GABCA GhTTAGRA 200 AGAAG SO0 ATTC TTAC ATCTT CARDRTCA AR TT ARCA CATT CGAAGARAL OOCAADCA AAGRGAT
£ G TATOCAT SRRCA AT AR ANGC ARG AGGC ATTG TIACATCTT CRRCATCR AATT ARCA CATT CGAATARAA DOCA AOCA RKGATAT
TATOCAT GARCA GATOAGAR ARG LA RRGT ATTC TTAD
clons & (100) TOATGCAN GTATOCAT GABCA A T AGRA AAGGAGRNCAGOC ATTG TTAC ATCTT CARC A TCA LATT ARCA CATT OGRATARAL OOCA ADCA AAGAGAT

:TTM-‘I‘JMTTAR:ACJ-TT‘:‘}JJ;MO:‘:&H:QMLT

clons 5 (100) TCATGIANCGTATOCAT GARCA GATCAGAR AACAGANGERGC ATTG TTAC ATCTT CARCATCA AATT ANCA CATT CRAMFAARACOCA MCCA ARGAGAT
BBISSSEL  (100) TCATGOANC GTATCCAT GARCAGATGASAR AME ARG ARG AT TTAC ATCTTCACCATIA AATT ASCACATT OASGARAA CITA AICA RAGAGAT

300

AY2S3283  (158) CARAGARCAGATE TTAGCARGT Gk TOGA TACT ATTAT TRCACTGA TOGACOGTS TTCG TOGT GTTT ToAA TOGT CTTAT GAAA COTACOGA TTTGRAC
clon= 1 (201) GRAR (GAACA AT TTAG—GT (i TG TACT ATTAT TGCACTGA TOGACGGTG TIOG TOGT GTTT Tk TOGT CTTAT GhakCGTACCGA TTTGHE
clone 2 (200) GAAAGRACAARTC TTAG—GT Ghid TOGA TACT ATTAT TGCACTG, TOGACGET!
clons 3 (300) GRARGAACAGATC TTAG—CTiGAA TOGA TACTATTAT TGCACTCA T'Ci.ll

G TOGT GTTT TRk TOGT CTTAT GRAR CCTACOGA TTTCRAC

TTATGAAAOGTACOGA TTTO0AC

ence (GenBank AY283283) clons & (200) GARAGANTA AT TTAG—(T GARA TG0 TACTATTAT TG0
. ’ clone 5 (200) GAARGARCAGATC TTAG—GTGAAL TOGA TACTATTAT TCACTG FTCTTAT RARCGTACOGE TTTGGAC
and another published Der AF155581  (201) GARAGRACABATC 26— GTOALA TOGA TECTATTAT TOCACToA TOGACORTG TTCG TORT GTTT ToA TOGTCTTAT GAAACGTACEGA TTTGRC

f 5 sequence (GenBank 30
AB195581) by using the
VECTOR NTI 9.0 software.
Eight mutation positions
were observed at 35, 120,
141, 159-161, 207, 215-217,

clome 2 (258) ATATTIGEA

ol

345, and 368 bp. When these MEEEIEE (3SE) G
nucleotide sequences were clons 1 G300) @
i . . clon= 2 (358) G

translated into amino acid clon= 3 (338) G4
sequences, there were seven clona s (356) Gh
. . . R . clone 5 (358) @&
incompatible amino acid posi- AFISSEEL  (358) G

tionsat12,40,53,73,74, 115,
and 123 (Figure 3). However,
the nucleotide sequence for

Braz J Med Biol Res 45(8) 2012

n

AY2SE2ST  (258) ATAT TTGAACCATATRACSTAGARAT TOCA TTGAAATCT AR TCARATRTTOGARDS TOAT CTTAARAL AGRR GAMC AMOCTCTTAAMAGATT GARGT TT
clome 1 (Z98) ATAT TIGAACGATATAACGTAGARAT TOCA TTGAARTCT AL TG ARATATTGGARDG TOAT CTTA AARA AGRA GALC ANCGT GTTAANAA GATT GARGT TT
COATATAACGTAGAAAT TOCA TTTA AATC T AR TCARA T BTTGRAAIG TRAT C TTh Ak ARRA GANC ANOGT CTTA AAMAGATT GAAGT TT
clone 3 (298) ATATTIGAACGATATAROGTAGARAT TOCA TTGAARTCT AR TGARA TETTCGANOS TOA TC TTA AAAA AGGE GAMT AMCCT CTTAAMAAGRTT GRAGT TT
clona &  (295) ATATTTGRACGATATAACGTAGAAAT TOCA TTGA AR TCT AR TCARAT ATTGGRACG TGATY ]'H..........is.u..l_ LAOCTCTTAMEAGRTTGIAST TT
cloma & (258) ATAT TTGRACGATATAACGTAGARAT TOCA TTGAAATC T ARTGARAT GTTGRARCS TGAT CTTA SRS AGRA GAAC AACCT CTTAAMAA GATT GAAGT TT
AFISSEE1  (256) ATAT TTGAAOGATATAACGTAGARAT TOCK TIGAALTCT ANTGARATETTCGAROG ToATCTTA AbAs ACKA AL AMOGTGTTAMAAAGATT GAAST TT

Figure 2. Nucleotide sequence alignment among different plasmids sequenced in this paper and
the Der f 5 sequences published in GenBank by using the VECTOR NTI 9.0 software (IBI, USA).

www.bjournal.com.br



Cloning and expression of Der f 5, a dust mite allergen 749

into the expression vector of » 1 e 100
. " AYIS32S3 (1) MKFIIATAVC THMVVCVSGEFKIGENEMNERTF EALL SN TFEE NI QILESRAT T IDG/RALNFLIKRIILD

pPET28a-(+) and identified by clmei i) mnnwmwmmmmm 150 BTN TFEE NP TRRE QTLG- BT T14L TGV RV NFLARRIILD
restriction digestion. E. coli clonez (1) MRFILA LAV THRVVOVSG EPRRHIAGMEFTF ] NFTHEMRE QILG- BT T1AL IDGVRGVLNFLMRRIILD
cloned (1) MCFIIATAW HAVVCVSGEFKIIMGNEFLFLLAG R B QUFRGEE, §TFEE NFTREMKE QLG BMDT T4 IIGVRGVLNFLMKRITLD

B!'21 Was.then transformed cloned (1) MEFIIALEVE TLAVVCVSGEFKRGAGINERTF ] ; TFEE NPTREWE (TLG- VT 111 I0GVRAGVL NFLMKRIILD
with plasmid pET28a-(+)-Der clone & (1) MKFTIA LAV THEVVCVSG EFRRMDNGNEFLF LLMG RTHE QUARGEE 1112 GHOTN TREE XFTHEWE GILG-BUDT 1AL IDR/RGVLNFLMKRITLD
ABASS531 (1) MRFTIALAVC THAWYCVSGEFRGINTNERDF L LM RIHE QUARIGEEAL 11 SN TFEE NFTHENE QTG BT 1AL IDGVAG/ NFLMKRITLD

f 5 and the protein expressed
was induced with IPTG at
37°C for 3 h. Absorbance at
600 nm was measured for
0.562 and 1.259 before and
after induction. A single spe-

101 133
AY2S3283  (100) IFERNNVELALISNE TLERDLIGCERCRVINIEY
clne 1 (100) IFERYNVELALKENE TLERTLERERGRVRRIEY
clne  (100) IFERYNVEIALYENE ILERIL KKERCRVKIIEY
clne 3 (100) IFERDIVEIALFENE ILERTLRKGECRVIRIEY
clne 4 (100) TFERINVELALKSNE ILERIL FEERCRVREIEY
clme 5 (100) IFERYNVELALKSNENE FRIIKERCRVRKIEY
AF195531  (100) IFERYNVEIALKSHE JLERI KKEECRVRKIEY

cific band from SDS-PAGE
and Western blotting (Figure
4Aand B) was observed, cor-
responding to the expected
molecular weight.

NTI 9.0 software (IBI, USA).

Inferred amino acid A
sequence and its structural kba M, 1 2 3 4
and functional prediction R T
Five recombinant plas- 116 | .
mids pMD19-T-Der f 5 were 97.2 |
subjected to DNA sequenc- 66.4
ing, and the highest ho- 443
mology (97.8%) with the
reference sequence was 2"‘
observed in clone 2. One 200 =
ORF was identified encoding < :; o

a protein of 132 amino acids,

15525.1 Da, and theoretical -
isoelectric point (pl) of 5.62. -
Asignal peptide sequence of
1-19 amino acid residues was
predicted by the SignalP 3.0
software. After removal of this
leading sequence, the ma-
tured part of Der f 5 consisted
of 113-amino acid residues
(13604.03 Da, theoretical pl
= 5.43). The grand average
of hydropathicity (GRAVY) of
-0.803 indicated that this is
a hydrophobic protein, con-
firmed by the ProtScale soft-
ware. On the NPS@server,
the secondary structure of the matured Der f 5 allergen was
predicted using the SOPMA software, indicating that 90.3%
(102 amino acids) of the protein was alpha helix, 0.88% (1
amino acid) extended strand, 0.88% beta turn, and 7.96%
(9 amino acids) random coils. Its subcellular localization was
predicted by the subCELlular LOcalization predictive sys-
tem (CELLO) to be cytoplasmic (Table 1). The PROSCAN
sequence search tool on the NPS@server indicated that
the protein contains two casein kinase Il phosphorylation
sites (20-23 and 58-61 residues).

www.bjournal.com.br

Figure 3. Results of alignment among amino acid sequences deduced from different plasmids
sequenced in this paper and the Der f 5 sequences published in GenBank by using the VECTOR

B
6 kbDa M, 1 2 3 4 5 6
an x 250
150
-
, 100
(-

- | 50

37

25

20

15 M

Figure 4. Expression of rDer f 5 in Escherichia coli BL21 cells. E. coli BL21 cells were transformed
with either pET28a(+)-Der f 5 or empty vector pET28a(+) as control. A, SDS-PAGE analysis of the
rDer f 5 protein. Lane My = TaKaRa protein marker (Broad); /ane 1 = whole cell lysate of E. coli BL21
cells containing pET28a; lane 2 = supernatant of cells containing pET28a; lane 3 = pellet of cells con-
taining pET28a; lane 4 = whole cell lysate of E. coli BL21 cells containing pET28a(+)-Der f 5; lane 5 =
supernatant of cells containing pET28a(+)-Der f 5; lane 6 = pellet of cells containing pET28a(+)-Der
f 5. B, Western blotting analysis of the rDer f 5 protein. Lane M2 = Precision Plus Protein Standards;
lane 1 =whole cell lysate of E. coli BL21 cells containing pET28a; lane 2 = whole cell lysate of E. coli
BL21 cells containing pET28a(+)-Der f 5. Arrows point to the band of rDer f 5.

Analysis of amino acid sequence homology,
alignment and molecular evolution

The similarity of Derf5and Derp 5,Blot5, Suim 5,and Lep
d 5 was 79, 48, 53, and 37%, respectively (Figure 5, Table 2);
Derf5and Derp 5 were clustered with 99% bootstrap, whereas
Blo t 5 and Ale o 5 were clustered with 78% (Figure 6).

Discussion

We cloned for the first time the full-length cDNA frag-

Braz J Med Biol Res 45(8) 2012



750 Yubao Cui et al.

ment encoding the group 5 allergen from D. farinae  Table 1. Result of the prediction of protein subcellular localization for Der
isolated in China. Five sequenced cDNA clones of 5 by CELLO v.2.5 (http://cello.life.nctu.edu.tw/).
Der f 5 were obtained simultaneously, and there

still are eight mismatched nucleotides and seven Support vector machine Localization Reliability
incompatible amino acid residues in the complete
pre-protein. This indicates that the Der f5 allergen ~ Amino acid composition Cytoplasm 0.357
may have sequence polymorphism; only a single ~ N-peptide composition Cytoplasm 0.993
amino acid variation (at position 61, from alanine ~ Partitioned sequence composition Cytoplasm 0.743
to aspartate) was presented in the amino acid se-  Physicochemical composition Cytoplasm 0.937
quence deduced from five cDNA clones of Derp 5  Neighboring sequence composition Cytoplasm 0.932
(17). More research should be done regardingthe ~ CELLO prediction
sequence polymorphisms of the group 5 dust mite Cytoplasm 3.962
allergens, which will be important for the develop- Periplasmic 0.359
ment of peptide-based immunotherapeutic agents Extracellular 0.310
for mite-allergic patients. Inner membrane  0.259
Among 19 patients with positive skin tests to Outer membrane ~ 0.110

D. pteronyssinus extracts, 10 were positive to rDer
p 5 (18), so the group 5 allergen should be incor-

porated into large-scale clinical trials. Therefore,
we expressed the Der f 5 allergen in E. coli. A Table 2. Analysis of similarity between Der f 5 and its homologous amino
single specific band between 14 and 20 kDa was acid sequence of other mite species by the VECTOR NTI 9.0 software.

observed after SDS-PAGE and Western blotting.

The expression vector pET28a-(+), containing a  Mite protein Similarity (%)
nickel-binding 6-histidine, indicates that the re- -
combinant product has an extra 6-histidine and the Aleo5 Blot5 Derf5 Derp5 Suim5 Lepd5

molecular weight of rDer f 5 should be lower than Aleo5

- 52 37 37 50 32

determined by SDS-PAGE and Western blottingin = g,/ 5 . . 48 44 50 38
the present study. Derf5 - - - 79 53 37
When the complete sequence of Der f 5 cDNA Derp 5 ) } } } 52 32
was analyzed, one ORF with the full length of 399 Suims ) _ _ . R 39

bp was found included in the cDNA fragment, which
was reckoned to encode a protein with 132-amino
acid residues. Further analysis showed that there Ale o = Aleuroglyphus ovatus; Blo t = Blomia tropicalis; Der f = Dermatopha-

was a signal peptide sequence from 1-to 19-amino  gojdes farinae; Der p = D. pteronyssinus; Sui m = Suidasia medanensis;
acid residues. After removal of this sequence, Lep d = Lepidoglyphus destructor.

Lepd5 - - - - - -

Blo_t S —QGHKPKKIDFRNEFDHLLIEQANHAIEKGEHALLYLQHQLDELNENKSKELQEKIIRE 58
Ale_o S  ADVPKVPPKGDFRNEFDHLLVAQIQAGHARGBIHLLRLTAETAHLEQTKTKAEQERIVNE 60

Lep d 5 EQFAKLEQALAHLSHQVTELEKSKSKELKAQILRE 35
Der £5 —---EPKKHDYQNEFDFLLMQRIHEQURKGEEALLHLQHQINTFEENPTKEMKBAILGE 55
Der_p 5 —---EDKKHDYQNEFDFLIMERTHEQIKKGELALFYLQEQINHFEEKPTKEMKIKIVAE SS
Suim S —----ADKNDFRHEFDYLLMKTAEHNMERGEAMLLALTEQI AHLEQSKNKEEKEKIVRE S4
e OR, N Siaaau® Lo AE: K

Blo_t S LDVVCAMIEGAQGALERELKRTDINILERFNYEEAQTLSKILLKDIKETEQKVKIIQTQ- 117
Ale_o S  INVTVAFIEGAQGVISRELERKDINILEKFNFEEVQAISKILIKDIKEAEAKVKAVKTH- 119
Lep_d S  ISIGLDFIDSAKGHFERELKRADINLAEKFNFESALSTGAVLHKDLTALATKVKAIETK- 94

Der_£ S  MDTITALIDGYRGYLNRIMKRTDLDIFERYNVETALKSNEILERDIKKEEQRVKKIEV-- 113
Der_p S MDTITAMIDG/RGVLDRLMQRKDLDIFEQYNIEMAKKSGDILERDIKKEEARVKKIEV-- 113

Sui_m_ S I.ETIIALIS(SHDVI..ERELKRTDI.DILERYNFESAI.K[GAILVRD[KAABM}WHA 114
B LR TR R L Rk |

Figure 5. Alignment between Der f 5 and its homologous amino acid sequence of other mite spe-
cies by ClustalW2 (http://www.ebi.ac.uk/Tools/clustalw2/). Asterisks = residues or nucleotides in
the column are identical in all sequences in the alignment; colons = conserved substitutions; peri-
ods = semi-conserved substitutions. For abbreviations, see legend to Table 2.
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the active part of Der f 5 should consist of
113-amino acid residues with a calculated
molecular mass of 13604.03 Da and theoreti-
cal pl of 5.43 - identical to previous reports

that identified a partial cDNA clone of Der
p 5, producing a recombinant polypeptide
that reacted with a 14-kDa band in mite
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78 Blot5

85 —: Ale 05
Lepd5

— Derf5
9ol Derp5

Suim5

extracts (19).

The general three-dimensional form of
local segments of proteins (i.e., their sec-
ondary structure) is defined by patterns of
hydrogen bonds between backbone amide
and carboxyl groups. In the present study,
the SOPMA software was used to predict the secondary
structure of the matured part of Der f 5, and the analysis
indicated that the allergen consisted of alpha helix (90.3%),
extended strand (0.9%), beta turn (0.9%), and random
coils (8.0%). Subsequently, the subcellular localization for
Der f 5 showed that it should be cytoplasmic. However,
this is a prediction, and its location must be confirmed
experimentally.

Much of the published literature concerns allergens of
house dust mites, which belong to the family Pyroglyphidae,
especially D. pteronyssinus, D. farinae, and Euroglyphus
maynei. Other mite species, referred to as ‘storage mites’,
are also considered allergenic, but their study has been more
limited (20). We utilized the deduced amino acid sequence
of Der f5 from China in NCBI and similar amino sequences
of other mites were obtained, including D. pteronyssinus
(Pyroglyphidae), L. destructor (Glycyphagidae) and B. tropi-
calis (Echimyopodidae), S. medanensis (Suidasiidae), and
A. ovatus (Acaridae). These mite species were considered
to be important from an economic and sanitary perspective
and are now being recognized as important contributors to
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