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Abstract

Background: There is increasing evidence that the
house dust mite Euroglyphus maynei may be a signifi-
cant source of allergic sensitization. The structural infor-
mation for the E. maynei allergens is largely restricted
to a single partial genomic sequence of Eur m 1. Meth-
ods: A cDNA library was constructed from a culture of
E. maynei. Clones encoding the major group 1 and 2 al-
lergens were isolated by DNA hybridization and se-
quenced. Results: The sequence of several full length
clones of Eur m 1 and Eur m 2 were obtained. The full
pre-proenzyme sequence of the cysteine protease Eur m
1 was determined. The translated amino acid sequence
of Eur m 1 and Eur m 2 had 84-86% sequence identity
with the corresponding allergens from Dermatopha-
goides pteronyssinus and Dermatophagoides farinae
mites. This is the same as the degree of sequence iden-
tity found between D. pteronyssinus and D. farinae de-
spite Euroglyphus being a member of the Pyroglyphi-
nae subfamily rather than the Dermatophagoidinae
subfamily. Conclusion: The sequences of the major Eur

m 1 and Eur m 2 allergens are described. Their degree of
divergence from the Dermatophagoides spp. is similar
to that observed between D. pteronyssinus and D. fari-
nae group 1 and group 2 allergens.

Introduction

Euroglyphus mayndias a wide geographical distribu-
tion [1-4]. AlthoughDermatophagoides pteronyssinasd
Dermatophagoides farinaare usually the most prevalent
species of house dust mite, in some houses up to 80% are
E. maynei[3] occurring as mixed populations with either
D. pteronyssinu§3], D. farinae[4, 5] or Blomia tropicalis
[6]. Given that the levels d. maynein a mixed population
of mites have often been reported to exceed the 100 mites/g
dust, a level proposed to represent a risk factor for the de-
velopment of allergic disease, it is important that the aller-
genic components of these mites be more clearly defined.
In support of this, Hales et al. [7] have shown thahaynei
group 1 allergens are a significant source of primary T-cell
sensitization and have little T-cell cross-reactivity with
D. pteronyssinusr D. farinae[7]. Three of 17 subjects re-
sponding to peptides from the group 1 allergens had strong
and preferential responses to Eur m 1 peptides, with Eur m
peptides causing the strongest stimulation in a further 2 sub-
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sideration should be given Eb maynein the development er’s instructions (Stratagene, La Jolla, Calif., USA) with the addition
of immunotherapy and diagnostic tests. of 20 pmol of bothigtl0 forward primer (SAGCAAGTTCAGC-

E&GGTTAAG-S‘) and Agtl0 reverse primer ETTATGAG-

A partial genomic sequence for the Eur m 1 allergen aff TTCTTCCAGGGTA-3). The Eur m 2 PCR products were di-
subsequent isolation of natural Eur m 1 was first describgdeq with EcoR1 and subcloned int€ccR1-digested pUC18

by Kent et al. [8]. In order to further characterize thglasmid vector. The Eur m 1 PCR clones were blunt-end cloned into
E. mayneiallergens, this study describes several Eur mSind-digested pUC18. The recombinant plasmids were transformed
and Eur m 2 clones isolated from BnmayneicDNA li- into E. coli XL-1 blue cells for sequencing. The pUC18 clones were

: : rified by small scale alkaline lysis. Sequencing was performed in
brary. The sequence identity of both groups of allergeﬁ%th directions and where necessary clones from 2 separate PCRs

from E. mayne_iwas the same as that found between th@ e sequenced. Automated cycle sequencing was performed on an
Dermatophagoidespp. The study also demonstrates th&B| 373 sequencer at CMII (Perth, Australia) using both dye-primer

presence of polymorphic residues as previously reported éod dye-terminator reactions. Nucleotide and protein sequence analy-
the Dermatophagoidespp. [9, 10]. sis were performed using Mac Vector Software version 6.0.1 (Oxford
Molecular Group, Oxford, UK).

Materials and Methods

Results
Construction of th&. maynecDNA LambdaA) gt10 Library
E. maynei(500 mg) were grown in culture at 25°C in medium Characterization of Eur m 1 and Its Variants
containing yeast extract and beard shavings at a ratio of 10:1. o .
Polyadenylated mRNA was isolated from the live mites [11] and used 1n€ Eur m 1 PCR probe hybridized to 4 clones following

to synthesize cDNA by the RNase H method [12] using a kit (Amescreening of approximately 150,000 recombinant phage.
sham International, Aylesbury, UK). Following the additisooR1  Three clones encoded full length Eur m 1 sequence includ-
linkers (New England Biolabs, Beverley, Mass., USA) the cDNAwqﬁg 5 and 3 untranslated regions (UTR). These have been

ligated intoEcoR1 -digested. gt10 arms. The ligated DNA was pack-
aged and grown iBscherichia colC600Hfl to select for recombinant called Eur m 1.0101, 0102 and 0103. The fourth clone was

phage producing a library with 2<10° recombinant phage. Phage@ Partial 600-bp sequence identical to Eur m 1.0101. Eur m
DNA was grown inE. coli JP777 to produce amplified stock for li-1.0101 was the largest with 1,139 bp, then Eur m 1.0103
brary screening. with 1,106 bp and finally Eur m 1.0102 with 1,092 bp. The
PCR Generation of Eur m 1 and Der p 2 Probes nucleotidg sequences of 0101 and 0102 differed only at
The oligonucleotides (Bresatec Ltd., Australia) used for PCR ar%-nUCIeOt'de residues (14_7' 571, 577, 652 and 1052; fig. 1),
plification of Eur m 1 corresponded to nucleotide residues 321-39§1ereas Eur m 1.0103 differed from 0101 and 0102 by 17
(5-GCGGATCCCTCAATTCGATTTGAATGC-3 and 1012-991 and 13 nucleotide residues, respectively. Thend 3UTR
(5-GGAATTCTTAGAGAATGACAACATATGG-3) of the Der p 1 showed an extremely high degree of similarity with only
cDNA sequence [13['thpolymerase was used according to the many_3 yasiques difference between all three clones. The 3

ufacturer’s specifications (Fisher Biotech International, Australia) . . . . L
with the addition of 20 pmol of each of the primers, g50 dNTP VTR include a polyadenylation signal (underlined in fig. 1)

and an aliquot of the Eur m library phage stock equivalenxteg and a poly Atai!. The nucleotide sequence of the published
recombinant phage. The thermal cycling was performed in a Perkintr m 1 genomic sequence had only a single-base transver-

Elmer 2400 machine. The 40-cycle programme was as followsion at residue 635, with a G in the Eur m 1.0101 sequence

(5min, 94°C; 30 s, 94°C; 1 min, 55°C; 2 min, 72°%40 cycles, - g pstituted for a T in the genomic sequence (fig. 1) resulting
8 min, 72°C. For Der p 2 oligonucleotides which corresponded to nu

cleotide residues 105-114 {BGGGATCCTTGTTGGTCGCAG- I @ Silent mutation.
CCGTTG-3) and 443-428 (5GCGAATTCAACAGTGACGA- The tra_nslated sequence of Eur m 1_.0101 enc.oded an
CAAC-3) were used to amplify a fragment corresponding to amir@pen reading frame (ORF) of 954 bp with a classical hy-
acid residues 1-108 [14]. The PCR was performed as outlined abgygphobic 18-amino-acid signal peptide and an 80-amino-
with the exception that 40 cycles were performed with an annealia&id proenzyme sequence upstream of the mature N-ter-
temperature of 60°C. mini. The theonine at the +1 position is the previously
Cloning and DNA Sequencing idgntified N-terminus of the 223-amino-acid mat.ure pro-
PCR amplified DNA were labelled with a Giga prime randontein. The 0101 and 0102 translated sequences differed at a
prime kit (Bresatec Ltd.) using—P dATP and the reaction was single amino acid as a result of the substitution at nucleotide
stopped by heating at 65°C for 10 min. The labelled probes were theqjqye 148. This resulted in a conservative change from a
purified using a Sephadex G50 column. Screening of the library and . . .\ .
isolation of both Eur m 1 and Eur m 2 clones was performed as pr&]-reorllrle (0101) to a serine (0;02) at pPS't_mn —63 (ﬂg'_ 2).
ously outlined [15, 16]. Aliquots of the purifiddjt10 clones were EUr M 1.0103 had 2 conservative substitutions at positions

amplified by PCR withPfu polymerase according to the manufactur—63 (identical to 0102), 222 (Met to lle) and a single non-
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10 20 30 40 50 1Y El a0

(ROl AATTCCCCTTTTAAAARATCTARAACATC TATCC MO A TCATGAARATCAT TTTGECCATC GO T A TTE TISGTATTGA
BLEZE o ocooiooc000000800008000800G 4250 cccc0a0s0Faa6enan0aaaE010a6as G050 e 00000 0as0
a103 dBcccoonccoaccooapaacnannnonn00abaanaceanes asman 000 0E0000a DA D
g0 140 110 1z0 130 140 150 160
0101 GCGCTG’I“'["IAIGCTUJTCLAGCTTCL"F-\TCAAAACT'I'TTGAAGAATTCAAMAAGFCI“ICMCAAAACCTATGCTALC("C"[‘
Y F
arox Lo, 5055000009000 000000000060006002008650056000000006000000a¢ G .............
179 1580 190 200 210 220 2358 240
0162 GRAAMGGARGAAGT TGUCOGTARAMAC TT T TTGEAATC AT TAAAATATCTCCAATC ARAC A ARG G TGUC ATCARCCATTT
@LUZ sccocroooecoocacnobocoasco0catonnans
@8  cocovooociooooooococcaccecsscasssan
250 260 270 280 290 300 310 324
0101 GTCCEATT TG T CAT TGEATEGAATTCARAA A AR TT T TTCATCAATCC TAATGE TT T TGARC AR TCARARCTCAATTCG
N
@AY coeoicoccanscobosnosocscsoocnoacnocan poB 0 0E0aE E0 8 RaL 6Ea e c s oo rosoonE0c0000as
330 340 350 360 370 380 350 400
0101 ATTTEAATGC TRARACT TAT O TTGCACTAT TA R T AGTGAG T T TACCATCGGRAACTTGAT TTACGTTCACTGUGARCT
DLOZ e Soccccssccscco500c0c00000000008a00505a800
DLO3 . R . 5
gernomic coa
410 420 430 440 450 460 470 480
0101 GTAACTCCAATCCGTATGCAAGGLGGC TG TGGT TCA TECTGEGCT TTC T TGS TET TG C I C AR TEAGTCAGC TTATTT
Q102 9000169000 E9E 0caEo8cocco05cro90F900900000000006a8300803800055050555050006060060010000 6
Q103
gencmic
490 506 510 524 530 540 550 560
0141 GECCTACCGOAA ATGTC T TTGEATC TTGCTEAAC ARGAA T T AGTUGA T TG TG T T CACAAAACGETTEC CATISETGATA
0ic2
0153
genomic
574 580 530 G600 610 620 630 640
0101 CAA T T AOGCGEAN I GARTACATOC ARG AR B A TGE TG T GTCC AAGARCACTACTATU CATACGTTGC ACSACARCAY
0102 A.
0103
gencmic
650 £60 670 680 6890 qaa 7140 720
0101 TCA’GCCA‘“CGACCAAAJ GCACARCGTTACGGTOTCARGARCTATTGCCAAATT TCGCCACCAGAC T GRACARAATCOC
N
@03  cieccccscocccccccccccsoosanioccanooanomninnonacnstana accsass=zzczsosoconoosnon
L= o Y cecmecnaanc e e e e
730 740 Fal 760 750 780 150 200
0101 TCARGCTTTGACTCAAAC ACATACACCOCT TG CCGTC AT TAT TG AT AR AGATTTGARCCC TTTC CGACATTATGRTG
0inz
genomi CTLAG. .
810 820 BIG 8L0 850 /60 870 /a0
clol GACGAACAATCATGCARCACGACAATGOT TATCAA C AR TATC ATGCOGTC ARCAT TG TTGETTACGETARTACACAD
CLo3
genamic
850 ae0 14 320 30 340 350 960
c101 GOTETTCATTATTGEATCGTACGAAAC AGT TEEGATA A TTGOGETGATAATORC TATGETTATTTCGCTGCCARCAT
1oz -
cio3
genomic
a70 280 300 1000 1010 1020 1630 1440
0lol CALTTTGATCATCAT CCARAC AR TATCCATATCTAGT CATGC T T TARACATGACGTTAATTTAT TAT TCGANTC TARRAT
0Loz2 29°96°9096090960909909003009009000600600000600C00000000000000000000000606056060
Fig. 1. Eur m 1 nucleotide sequence align- G
ment. The nucleotide sequence for Eur m 1050 1063 1970 1080 1090 1100 1110 1120

. . . 0101 TTTTAAATALATARSTTTATTT:
1.0101 is aligned with the sequences for the 0102 faeaacaoaneas
polymorphic variants 0102 and 0103. The se- ~ ****
quences are also aligned to the previously ..,
published Eur m 1 genomic sequence. ldenti- oz
cal nucleotide residues are indicated by (.)

and substitutions by the relevant nucleotides.

conservative substitution of a Met to an Asn residue at 28ine proteases namely, Glu29, Gly33, Ser34, Cys35,
The 223 residue mature protein has a calculated MW liis171, Aspl91, Ser192 and Try193, are conserved across
25.1 kD and a pl of 5.94. The full-length protein has 85 aiadl 3 species (fig. 2). A potential N-glycosylation site is also
86% identity with Der p 1 and Der f 1, respectively. All theresent at positions 53-55 (NMS, underlined in fig. 2).
amino acid residues which make up the active site of cys-

Eur m 1 and 2 Allergens Int Arch Allergy Immunol 1999;118:15-22 17



signal peptide

-g0 -80 -70 -60 -50
Fur m 1 0101 MKITLATASLIVLSAVYARPASTIKTFEEFKKAFNKTYATPEKEEVARKN
Fur m 1 O0l02 ittt sttt i ittt taaas e = I
Bur m 1 0L03 . i it e e i e =
Der p 1 b Al S e Yoeooonn s...F.D..A
Dexr £ 1 tv.ooo. oo =Eccoonccocca Ssoccscoaa N...V.E.......
-40 -30 -20 -10
Eur m 1 0101 FLESLKYVESNKGATNHLSDLSLDEFKNQFLMNANAFEQLKTOFDLNAE
] e T 0
Fur m 1 0003 e e e e e e e e e e e e e e
Der p 1 v Q. . G.. . R...5.F H. . o ........
Der £1  ......... = Ry..8.E.ii e inannnn
+1 10 20 30 40
Eur m 1 0101 TYACSINSVSLPSELDLRSLRTVTPIRMOGGCGSCWAFSGVASTESAYL
BEur m 1 0002 e e e e e e e i e e et e
Eur m 1 Q103 ... N oo e e e e
EUr m L i e e e e e e e e e e e
Der p 1 Weoooo gN-A.a.1i O coocconcnaconsaascass Eovanao
Der £ 1 5..R Y e e e e e e e ey a......
50 60 70 80 30
Eur m 1 0101 AYRNMSLDLAEQELVDCASQNGCHGDTIPRGIEYIQONGVVQEHYYPYV
Bur m 1 00102 .. ittt ittt taa et aaaa e
Eur m 1 103 L.ttt ittt e a e e e
B T L0000 coco0oco0o0000000000000000000060000000600606600006G6600 6
Der p 1 O < H...... S..R
Der £ 1 T F- I 5 E.rS
100 110 120 130 140
Eur m 1 0101 AREQSCHRPNAQRYGLKNYCQISPPDSNKIRQALTQTHTAVAVIIGIKD
Bur m 1 DI02 . i i e s e
Fur m 1 0003 L e e e e e
. . . i BEe a0 I == ccccocoocc00oocooccc0o0os000000A8060060080600606a00000
Fig. 2. Comparison of the amino acid se- Der p 1 ... v £ i v NV, ... BB s e
quences of Eur m 1 with other group 1 aller- Der £ 1 R.r.. . a.h. . iS. .. .. V... VKQ..E........ 4. ...
gen sequences. The deduced amino acid s
quences for Eur m 1.0101, the polymorphic 150 160 170 180 150
variants 0102 and 0103 and the prevk)ush Eur m 1 0101 LNAFRHYDGRTIMQHDNGYQPNYHAVNIVGYGNTQGVDYWIVRNSWDTT
pub”shed genomic Eurm1 Sequence [8] are Bur m 1 a0 e e e e e e e e aa et e e
Compared with the other group 1 a”ergens Bur m 1 003 ittt i it et ia e s s e e e
Der p 1 and Der f 1. The positions of identi- Eur m 1 ... ... 29009320000050200000005600009359009095
. X . Der p 1 I s =1 WP N
cal residues are marked with a single full stog e E 1L R i —
(.), conservative changes with the single let. ~— =~ TTTTEITiiammas s nnnnnaa et
ter amino acid code in lower case and non 200 210 220
conservative changes with the single lettel Eur m 1 0101 WGDNGYGYFAANTNLMMIEQYPYVVML
code in uppercase. A dash (-) indicates i EBur m 1 0102 ... .. ...ttt
space included to optimize the alignment, Eur m 1 0103 ...ttt e i
The following Der p 1 polymorphic residues Eur m 1 ...l
have been described, 51H, 82E, 96P, 1254 Perp 1 ............. Bocoo: Beooo: a
131D, 137T, 155Y, 162H, 179G and 216Q Der f 1 S [ im
(Eur m 1 numbering) [9, 20].
Characterization of Eur m 2.0101 and Its Variant designated Eur m 2.0102 (fig. 3). Two of the 3 Eur m 2.0102

Four Eur m 2 clones were isolated following screenirones were identical at the nucleotide level and the third
of approximately 150,000 recombinant phage. The largestfered from the other 2 at nucleotide 87 but with no amino
was designated Eur m 2.0101 with the remaining 3 beiagid substitution. The 3 Eur m 2.0102 clones also differed

18 Int Arch Allergy Immunol 1999;118:15-22 Smith/Mills/Hazell/Hart/Thomas



140 20 30 40
CAR TCA TCC AAC TCT AAC AAA AAC CAR RAC ACC GAA AAA ATG ATG TAC
M M Y

50 60 70 840 50
AAA ATC TTA TGC CTT TCA TTG TTG GTG GCA GCC GTT GCT GCT GAT CAA
K I L © L 5 L L W A A v & A D Q

100 110 1240 130 140
GTC GAL ATC AAA GAC TGT GCC AAC CAT GAA ATC AAA AAA GTT ATG GTT
v D I K D C A N H E I K K v M V
154 160 170 180 190

CCC GGA TGC AAA GGT TCT GAA CCA TGC GTC ATT CAC CGT GGT ACA GCA
rFr G € K G 8§ E P C ¥V 1 H R G T A

200 210 220 230 240
TTC CAA TTG GAA GCOC GTA TTC GAT GCC ARC CAA AAC TCR ARC GCC GCT
F Q L E A Y F D A N Q N S N A A

250 260 270 280
AAR ATT GAA ATC AAA GCT ACG ATC GAT GGC GTT GAA ATC GAT GTT CCC
K I E I K A T I D G v E I D v P
2390 300 310 320 330

GGT ATT GAT AAC AAT CTC TGC CAT TTC ATG AAA TGT CCA TTG GTT AAA
G 1 b N N L CH F M K C P L VvV K

340 350 360 370 380
GGA CAR GAA TAC GAT ATC AAR TAT ACA TGS AAT GTC CCA AGA ATT GCA
G Q E Y D 1 K Y T W N V P R I A

) 390 400 410 420 430
Fig. 3. Eur m 2 annotated nucleotide se-  cca aan Tca GaR AAT GIT GIC GTT ACC GTC ARA CTT TTG GGT GAT AAT
guence. The nucleotide sequence for Eur m P K § E N V VvV V T v K L 6 & D N
2.0101 is shown with the deduced amino acid
sequence corresponding to the open reading 440 450 460 470 480
frame. The isoform Eur m 2.0102 clone 1 had GGT GTA TTA GCOT TGC GOT ATC GCA ACC CAT GUC ARA ATC CGT GAT TAA
a substitution of a CG dinucleotide base for G V L A C A I A T H A K 1 R D *
the TA dinucleotide at residues 102-103 in
Eur m 2.0101. The second clone of Eur m
2.0102 had the same 102-103 CG substitu-
tion in addition to a substitution at residue 87 540
from a T (0101) to a G nucleotide. The loca-  pre oo opr 2t 16 co
tion of these substitutions is underlined in the
figure.

430 500 510 520
ATA CAA TGA TTG AAT TGT TGA AAT CGT TTT AAA TTG AAT CAA AAT AAA

from the Eur m 2.0101 clone at nucleotide residues 102 aignal peptide. The translated 129-amino-acid mature pro-

103, resulting in a single conservative amino acid substitiein had a calculated MW of 14.1 kD and pl of 6.07. All the

tion. clones have a polyadenylation signal (AATAAA), with the
The translated sequences of the variants differed by3'dJTR being identical in sequence but not in length (fig. 3).

single conservative amino acid substitution at residue 5Bfir m 2 has approximately 84% identity with both Der p 2

the mature protein with an isoleucine (0101)/valine (0102nd Der f 2, and 39% identity (59% overall homology) with

substitution (fig. 4). A complete ORF of 440 bp (fig. 3) idep d 2.0101 (fig. 4).

evident in Eur m 2.0101 with 2 possible translation initia-

tion sites at positions —16 and —17. Residues —17 to —1 con-

tain predominantly hydrophobic residues characteristic of a

Eur m 1 and 2 Allergens Int Arch Allergy Immunol 1999;118:15-22 19



-10 1 10 20 30

Der p 2.0101 MMYKILCLSLLVAAVARDOVDVEDCANHEIKKVLVPGCHGSEPCIIHRGK
Der £ 2.0101 .i5............ VR L. W..... m.D..... d........
Eur m 2.0101 ...........c.... F P m....k..... V....L
Eur m 2.0102  ..... A Mo Keonn V....t
Fig. 4. Comparison of amino acid sequence: Lep 4 1.0101 .M.Fia.FA...VASAGkmTF...GhG.vTEIDiT..S.-dT.v....E
of Eur m 2 with other group 2 allergens. The
deduced amino acid sequences for Eur r 40 50 &0 74 80
2.0101 and 0102 are compared with the cor ~ Per » 2.0101 PFOLEAVFEANONTKTAKIEIKASIDGLEVDVPGIDPNACHYMKCPLVKG
responding sequences for Der p 2 [14], Der Bez & ZoWUOL o oWocclo@oococccooconacs Loooodlocosss Bovoclonnccuos
2[17] and Lepd2.0101 [18]. The positions Eur m 2.0101 a....... d....sNa....... L S ¢ T N.L..E........
f identical residues are marked with a full ~ -or T 2-0102a-. ... d--.-sla....... BooVedoos N.Loofoooeonn
0 Lep d 1.0101 KMT...K.A...D.AKVT.KvL .KvA.TT.Q...leTDG.kfi...vK..

stop (.), conservative changes with the singl
letter amino acid code in lowercase and nor ag 100 110 120

conservative changes with the single lette  per p 2.0101 QQYDIKYTWNVPKIAPKSENVVYTVKVMGDDGYLACATATHAKIRD
code in uppercase. Der p 2 polymorphic Der F 2.0101 ...ttt e e 1i. . N.......... g....
residues include, -1A, 40L, 47S, 111L, 114N Eur m 2.0101 .E.......... Foooooooo00sos 1. N
and 127L [10]. The polymorphic residues de- ~ Eur m 2.0102 .E.......... oo 11, M.
scribed for Der f 2 are 63l, 70T, 76V, 88A, Lep 4 1.0101 <aL.FI.sGti.A.t..VK-AD..AEli..H..m..G-tV.GqvE

110L, 111V/I, 114N, 122G, 125G [17].

Discussion a single silent nucleotide substitution from the 635 residues
of the genomic sequence reported by Kent et al. [8]. Al-

The mite speciesE. maynei coinhabits with Der- though only a small number of clones have been analysed,
matophagoidespp. in temperate climates such as Perttie sequence divergence appears less than that found for
Western Australia, where it was found to be present at l&er p 1 where all the sequences have been different. It is
els adequate to cause sensitization in 75% of homes stud@Tpting to speculate that sinEe mayneiare difficult to
and was the most abundant mite in 2/20 of homes studgdw in culture that some genetic selection or founder effect
[3]. IgE binding toE. mayneiand D. pteronyssinusias may have occurred.
shown extensive cross-reactivity [19], whereas more re- Although the gross morphology Bf mayneis very dif-
cently T-cell responses have demonstrated very little crogsrent from theDermatophagoidespp., the amino acid se-
reactivity [7]. There is accordingly more information requence of Eur m 1 was 85-86% identical to Der p 1 and Der
quired about the allergens. The cDNA sequence ddta which is the same as the difference between the latter
reported here is the first full-length information reported fawo groups. Of the 223 residues, about 170 were identical
both Eur m 1 and Eur m 2. between the species (depending on the variants) and 15

The group 1Dermatophagoidesllergens are cysteinewere unique to Eur m 1. The remaining differences were
proteases synthesized as pre-proenzymes with an @&ually Der p- or Der f-like. Only 5 residues were different
amino-acid signal peptide sequence, an 80-residue proienall 3 species. The regions of interspecies variation oc-
zyme sequence and a mature protein of 222 amino acidsdarred in the same region as the variation found between
Der p 1 and 223 for Der f 1. The Eur m 1 cDNA cloneBer p 1 and Der f 1, namely the N-terminal 20 residues and
exhibited the same pre-proenzyme structure with a 22Be residues between positions 90 and 140. These regions
residue mature sequence. The sequence reported by dhesalmost devoid of solvent-inaccessible core hydrophobic
study has extended the known sequence (residues 1-212siflues and most of the region 90-130 forms a flexible
the mature protein translated from a PCR amplification tfop connecting the domains [20]. The C-terminal 23 amino
genomic DNA) to include the complete ORF and bdth &cids which had 35% sequence variation between Der f 1
and 3UTR. Like the Der p 1 sequence, the UTRs are largaad Der p 1 did not show as high a disparity, i.e. 13-26%
ly conserved. The translated Eur m 1.0101 sequence repbetween th&. mayneand each of thB. pteronyssinuand
ed here was identical to the genomic amino acid sequeixefarinae sequences. The N-glycosylation site at amino
(in the residues available for comparison) but differed froactid residues 53-55 (52-54 for Der p 1) was found in all
Eur m 1.0102 and Eur m 1.0103 by 1 and 3 amino acids, species. They also all contained an aspartate at residue —1 of
spectively. In fact, the Eur m 1.0101 cDNA only differed byhe proenzyme sequence. This residue is required for the

20 Int Arch Allergy Immunol 1999;118:15-22 Smith/Mills/Hazell/Hart/Thomas



substrate specificity of the cysteine protease activity [21] NMR studies have demonstrated that the tertiary struc-
and could be conserved so that self-cleavage could be used of the group 2 allergens consists of a single-domain im-
to release the mature protein. munoglobulin fold with structural similarities to the third

Several polymorphisms have been described for thed fourth domains of the transglutaminase coagulation
group 1 allergens [9, 22]. Der p 1 polymorphisms occur afactor [23]. The non-conservative interspecies substitutions
limited number of locations within the mature protein sesf the group 2 allergens, which are found at residues 11, 19,
quence. Several of the Eur m 1 residues are identical to 8@e 48, 70, 73, 84 and 114, all correspond to residues in the
polymorphic residues described for Der p 1 (fig. 2). Thrdeops connecting thp-sheets. The loop from 65 to 85 in-
of these (161, 178 and 215) occur only rarely in Der pcludes 3 of these substitutions, each unique to Eur m 2.
sequences, but are present in both the Der f 1 and Eur ildng with the other group 2 allergens, Eur m 2 has ap-
sequences, supporting the notion that they are real polymummeximately 45% homology to a family of proteins first rep-
phisms and not artefacts of the cloning process. Withr@sented in the GenBank database by HE1, a protein which
dearth of information on the sequence variation found in eis-produced by the epithelial cells and secreted in very large
vironmental mite populations, it is not possible to predicfuantities into the epididymal fluid [24]. Other members of
whether the rare substitutions may be more frequent tiiis family now include proteins isolated from the dog [25],
some populations dd. pteronyssinugites. cow [26] and the tobacco hornworm moth [27].

This study reports the first sequence encoding Eur m 2. Several studies have shown that in many temperate re-
As for the Eur m 1, there was a high degree of identity withons the number dE. mayneifound in houses can reach
Der p 2 and Der f 2 of approximately 84%. This is a littleevels which, as indicated by studies with other mite
less than the 88% identity described for Der p 2 and Der §@ecies, are associated with allergic sensitization. This
but the substitutions are nearly all conservative as are #pecies has a higher abundance in beds relative to carpets
substitutions between Der p 2 and Der f 2. Of the 29 diffahranDermatophagoidesvhich may increase human expo-
ences found between the 129-residue Eur m 2 and eithere [1]. It has been directly shown by van Hage-Hamsten
Der p 2 or Der f 2, 15 substitutions were unique to Eur me2 al. [28] thaE. mayneproduces IgE-binding specificities
with about an equal split between Der p-like and Der f-likdistinct from Dermatophagoidesand can be a common
for the remaining 14 substitutions. Importantly, this corcause of sensitization. Our study is the first to report the
firms the analysis with the group 1 allergens which showsmplete sequence for the major allergens, Eur m 1 and Eur
that theE. maynegllergens have the same degree of divem 2. It also shows that the degree of divergence from the
gence fromD. pteronyssinusind D. farinae as they have Dermatophagoidessp. is similar to that observed between
from each other and there is no tendency to be either mbrepteronyssinusand D. farinae and highlights the need
Der p- or Der f-like. It is of interest to note that there is @ develop reagents for species-specific diagnosis and im-
similar moderate degree of identity (approximately 40%hunotherapy. It is clearly acknowledged that recombinant
between the group 2 allergens of the house dust mite dmmise dust mite allergens are invaluable tools for the devel-
other group 2 allergens such as Lep d 2 from the béf@, opment of improved diagnosis and therapy, and difficulties
idoglyphus destructor in culturing E. mayneion a commercial scale would make

Polymorphic amino acid residues have been found tine future development of recombin&tmayneallergens
Der p 2 at residues -1, 40, 47, 111, 114 and 127. Taeractical solution.
residues found in Eur m 2 at positions -1, 47, 111 and 114
were the same as the reported Der p 2 polymorphisms.

Residue 111 was a Met in 6/7 Der p 2 clones, with a ge- Acknowledgements
nomic clone containing a Leu at this position. The Leu 111
The work was conducted with grants from the National Health

was present in both Eur m 2 clones, suggesting that furtg(naé Medical Research Council of Australia and the Asthma Founda-

studies may reveal a wider distribution of the Der p 2 Valion of Western Australia. All of the above sequences have been sub-

ant. The four Eur m 2 clones described in this paper sh@yed to GenBank and have been allocated the following accession
only a single amino acid polymorphism, a conservative sufasmbers: AF047610 (Eur m 1.0101), AF047611 (Eur m 1.0102),

stitution at residue 5. In contrast, previous reports with D&F047612 (Eur m 1.0103), AF047613 (Eur m 2.0101) and AF047614
p 2 sequences from a commercial stock of mites (CSL LtéFur m 2.0102).

Melbourne) and environmental isolates have shown an un-

usually high frequency of polymorphism as found for the

group 1 allergens [10].
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