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Abstract

Using the polymerase chain reaction (PCR) we have amplified and cloned ge-
nomic DNA encoding the secreted group I allergen proteins from the house
dust mite species Euroglyphus maynei, Dermatophagoides pteronyssinus and
D. farinae. Affinity chromatography using a monoclonal antibody to the al-
lergen Der p I was used to purify the group I protein from E. maynei. We pre-
sent the deduced amino acid sequence of a new member of the group I house
dust mite allergen family Eur m 1. The three proteins show a high level of pri-
mary structure similarity: Eur m I and Der p I show 85% amino acid identity,
and the three allergen amino acid sequences taken together show 78% identity.
A potential N-glycosylation site and residues of the cysteine protease active

site are also conserved between the three proteins.

A current focus in allergy research [1, 2] concerns sev-
eral classes of protein from house dust mite species, impli-
cated as elicitors of the allergic response in asthma. Using
molecular biology techniques, allergen coding sequences
have been cloned from Dermatophagoides pteronyssinus
and D. farinae [3-6] allowing the sequence analysis and
potential manipulation of these proteins. The mite species
Euroglyphus maynei may be an important allergen source
in some environments [2, 7] but has received little experi-
mental attention because of culturing difficulties. To over-
come this limitation, we have applied polymerase chain re-
action (PCR) technology to amplify sequences from ge-
nomic DNA extracted from small numbers of mites, prior
to cloning and sequencing.

Using the cDNA sequence obtained for Der p 1 [3] we
designed two primers: one corresponding to amino acids
-11 to -4 of the proenzyme form, and the other corre-

sponding to the C-terminus of the protein (fig. 1). The de-
generacy of the primers and their placement within the
coding region were intended to give the optimal chance of
amplification from E. maynei, D. pteronyssinus and D. fari-
nae genomic DNA whilst yielding maximum sequence
data for the secreted group I protein (losing only 12 amino
acids of the C-terminus). Genomic DNA was extracted
from frozen, ground, mite bodies (with a typical yield of 30
ug DNA/100 mg mites) by proteinase K digestion in 0.5%
SDS followed by phenol/chloroform extraction and etha-
nol precipitation. 35 amplification cycles of 95 °C for 45 s,
52°C for 2 min and 72 °C for 2 min gave a single product
which was further amplified and cloned using pUC plas-
mid vectors. To detect possible PCR-induced mutations,
at least two recombinant clones of each construct were se-
quenced in both directions using Sequenase 2.0 (USB)
double-stranded-dideoxy-chain-termination protocols.

Correspondence to: Dr. Nicholas A Kent
Microbiology Unit, Department of Biochemistry
University of Oxford

South Parks Road

Oxford OX1 3QU (UK)

©1992S.Karger AG, Basel
1018-2438/92/0991-0150
$2.75/0




1 50
C’ICAAACTTATGCTTGCAGTATTAAC'ICAGTGAGTTTACCATCGGAACTT
ETYACSINSVSLPSEL
100
GA’I‘TTACGT'ICACTGCGAAC TGTAAC TCCAA’I‘CCGTA’J.’GCAAGGAGGC TG
DLRSLRTVTPIRHOGGC
150
TGGTTCATGCTGGGCTTTCTCTGGTGTTGCCNAACTGAGTCAGCTTA’IT
G S C WAVF S GV ASTTESA AZY
200
TGGCCTACCGCAACATGTCT’I'IGGATCTTGCNAACAAGAATTAG'ICGAT
LA!RNHSLDLAEQELVD
250
TGTGCTTCACAAAACGGTNCCANGTGATACAATTCCACGCGGMTTGA
C A S QNGCHGDTTIUPRGTIE
. 300
ATACATCCAACAAAATGGTG'ICGTCCAAGAACACTACTATCCATACGTN
YIQQNGVVQEHYYPYV

350
CACGAgtaagtttgatttccaaaaatcaaatctgaatgaaaattcattga
A INTRON le-mmmcaeeee

400

attttttgaaaaaatgttagGAACAATCAmCCA'ICGACCAMTGCACAA
E Q S C HRUPNA AZQ
450
CGTTACGGTCTCAAGAACTA’I'I‘GCCAAATTTCGCCACCAGACTCGAACAA
R Y GL KNZYOCOQTISPUPUDS N K
500
AATCCGICAAGCTTTGACICAAACACATACAGCCGTTGCCGTCATTAT’IG
I RQALTOQTHTA AVAUVTITI
550
GCATCAAAGATTTGAACGCTTTCCGACATTAmAgtatgtgtacaaatg-t
G I KDULNA ATFRIUHY

600
actgaatgatacgaaatattaatgttttttaattcattttttagTGGACG
INTRON 2 G R

650

AACAATCATGCAACACGACAATGGTTATCAACCAAACTATCATGCCGTCA
T I M Q HDNGYQPNZYUHA AUV
700
ACAT'I‘Gl'I'GGTTACGGTAATACACAAGGTGTNATTA’I‘TGGA’ICGTACGA
NIVGYGNTQGVDYWIVR
750
AACAGTNGGA‘I‘ACCACTmGGGmATM'l’GGCTATGGTTATTTCGCTGC
N S WDTTWGDNGY G YT F A A
. 764
CAACATCAATTTGA
N I N L

Fig. 1. Nucleotide and deduced amino acid sequence of Eur m 1
from PCR-amplified E. maynei DNA using primers 5GAAGAATT-
CAAAACTCARTTYGAYY 3¢ and 5ACNGAATTCGGRTAYT-
CYTCKATCATCA 3‘. Introns are indicated in lower case. Amino
acid sequence confirmed by N-terminal sequencing is underlined.
These sequence data are available from EMBL under accession
number X60073.

Figure 1 shows the nucleotide and deduced amino acid
sequence we determined for the E. maynei gene. The nu-
cleotide sequences we derived for the Der p T and Der f 1
genes are available on the EMBL sequence library under
accession numbers X65197 and X65196, respectively. The
amplified bands from all three mite species (D. pteronyssi-
nus: 821 base pairs, D. farinae: 876 base pairs and E. may-
nei: 823 base pairs) were larger than would be predicted
from the Der p I cDNA sequence. Our sequence data in-
dicate that this size difference is due to the interruption of
the coding regions by introns. All three genes have an in-
tron between codons 101 and 102, and within codon 156
(fig. 1). The Der f1 gene has an additional intron interrupt-

1 * rrw . 50
ml ETYACSINSVSLPSELDLRSLRTVTPIRMQGGCGSCWAFSGVAS’ESAYL
£1I ETSACRINSVNVPSELDLRSLRTVTPIRMQGGCGSCWAFSGVAATESAYL
pI ETNACSING-NAPAEIDLROMRTVTPIRMQGGCGSCWAFSGVAATESAYL
. 100
mI AYRNMSLDLAEQELVDCASQNGCHGDTIPRG IEYIQONGVVQEHYYPYVA
£I AYRNTSLDLSEQELVDCASQHGCHGDTIPRGIEYIQQONGVVEERSYPYVA
pI AYRNOSLDLAEQELVDCASQHGCHGDTIPRGIEYIQHNGVVQESYYPYVA
. 150
mI REQSCHRPNAQRYGLKN!C QISPPDSNK IRQAL'IQTHTAVAVI IGIKDLN
£I REQQCRRPNSQHYGISNYCQIYPPDVKQIREALTQTHTAIAVIIGIKDLR
Der pl REQSCRRPNAQRFGISNYCQI YPPNANKIREALAQTHSAIAVI IGIKDLD
. WEE 200
Eur mI AFRHYDGRT IMQHDNGYQPN’Y HAVNIVGYGNT(X}VDYWIVRNSWDTTWGD
Der fI AFQHYDGRTIIQHDNGYQPNYHAVNIVGYGSTQGVDYWIVRNSWDTTWGD
pI AFRHYDGRTIIQRDNGYQPNYHAVNIVGYGNAQGVDYWIVRNSWDTNWGD
212
Eur mI NGYGYFAANINL
fI SGYGYFQAGNNL
pI NGYGYFAANIDLMMIEYPYVVIL
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Fig. 2. Comparison of the derived amino acid sequences for Eur m
I, Der f1and Der p I. Amino acid 2 corresponds to the N-terminus of
the secreted proteins. The sequence in italics denotes the C-terminal
amino acids of Der p I as determined by Chua et al. [3]. Amino acids
marked (*) are conserved cysteine protease active site residues and
the underlined region is a potential N-glycosylation site.

ing codon 80. These introns are unusually small (between
58 and 65 base pairs), but conform to the ‘GT-intron-AG’
splice-site consensus.

Group I protein was purified from an E. maynei extract
using the group I cross-reactive monoclonal antibody
4CL.B8 (kindly provided by M.D. Chapman) coupled to a
Sepharose 4B (Pharmacia LKB) column. Protein eluted
from the column with 50% ethylene glycol, 50 mM glycine
(pH 10.0) was observed to run as a single 25-kD band by
SDS-PAGE, and exhibited multiple isoelectric points un-
der isoelectric focusing between 4.7 and 5.4; similar to Der
p 1 [8]. This affinity purified protein was coupled to a di-
isothiocyanate membrane and subjected to solid-phase
Edman degradation on a MilliGen/Biosearch 6600 ProSe-
quencer. The N-terminal amino acid sequence of the pro-
tein was in agreement with the nucleotide sequence data
(fig. 1), confirming that the PCR-derived genomic se-
quence from E. maynei does indeed encode a group I al-
lergen. We therefore term this new member of the group I
house dust mite allergens Eur m 1.

The amino acid sequence data suggest that the N-ter-
minal residue of the secreted protein is a threonine, as for
Der p I and Der f1(3,9].

Our derived Der p I and Der f 1 amino acid sequences
are identical to those published or present in the EMBL
30.0 database with (using the numbering from fig. 2) the
following exceptions: our Der f 1 lacks an additional meth-
ionine residue at position 22 which was assigned to the
protein using N-terminal sequencing [9]; and when com-
pared with the sequence from reference 3, our Der p I
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shows three potential polymorphisms at amino acids 52,97
and 180 and a DNA sequence frameshift changing resid-
ues 136-145. The reading frame we report is the same for
each of the three group I allergen sequences we have ob-
tained and is therefore probably correct.

A comparison of the deduced amino acid sequences
(fig. 2) reveals 78% identity between the three proteins.
Both Eur m I and Der p I, and Eur m I and Der f I show ap-
proximately 85% sequence identity with each other, and
Der p 1 and Der f1 approximately 82%. Alignment of the
Der p 1 sequence with the other two also shows the pres-
ence of an additional valine residue in Der f I and Eur m 1
at amino acid 10 (fig. 2). The protease active-site residues
inferred for Der p 1 [3], amino acids 30, 34-36,172 and 192—
194, are conserved in all three proteins. All seven cysteine
residues present in Der p I are also conserved. Chua et al.
[3] identified a possible N-glycosylation site in the Der p 1

protein. This site (N-X-S or N-X-T, where X is any amino
acid except proline) is also conserved in all three proteins
at residues 54-56. This level of primary sequence similarity
suggests that the three proteins will have the same gross
secondary structure and enzymatic properties [10].

In conclusion, the three group I allergen sequences de-
termined to date show a very high level of primary se-
quence similarity. Work can now be directed to establish
the significance of this similarity in terms of epitope recog-
nition.
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