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15 BACKGROUND OF THE INVENTION

Bibliographic details of the publications numerically referred to m this specification are
coliected at the end of the description.

20 The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common

general knowledge in Australia or any other country.

House dust or storage mite is one of the most important sources of indoor- allergens and
25 their role in ftriggering allergic diseases has been established (1,2). Besides two
predominant mite species, Dermatophagoides pteronyssinus (Dp) and Dermatophagoides
Sfarinae (Df), Blomia trépicalis (Bft) is equally important in sensitizing allergic patients in
tropical and subtropical areas of the world. Alfhough allergens of B. tropicalis are
considered as a major component of dust in Singapore (3), there is no significant
30 differences in sensitization pattern of mite sensitized population here (4). However, the

importance of including B. tropicalis allergens in the diagnostic and therapeutic reagents is




reactivity between these two famly of mtes (5). This pyroglyphid nite
speci es has been well docunented to induce allergic asthma an fl | er
t

rhinitis

(6-10). Epidemological studies clearly indicated th

mtes. fromthe Pyroglyphi dae and d ycyphagi dae 5 respectively, are the
common and inportant clinical mte species in the tropical and
sub-tropical regions of the world (11,12,13). Thus, there are allergens
whi ch remain  unknown and have to be characterized in B. tropicalis.
Studi es on the allergenecity of B. tropfcalis reveal ed the presence of
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5, the first Bt allergen to be cloned with 40% amino acid homoiogy to Der p 5, contains

4.8
di ng

f

82%
Is a

432 bp open reading frame (15). To date, Blot 5 is the only major allergen isolated from B. -

tropicalis with 70% IgE reactivity to mite allergic sera (16,17). Two other Bt allergens, Bt
6 (now identified as Bt13) and Bt 1la (now identificd as Btl12), exhibited human IgE

reactivity of 11% (18) and 50% (19), respectively. Bt 13 is composed of 934 bp with 390

bp open reading frame which codes for 2 130 amino acid allergen with-a molecular weight

-of 14.8 kD (18). On the other hand, Bt 12 is composed of 582 bp with 432 bp reading

frame coding for a 20-residue putative signal peptide and a 124-residue mature protein
with an estimated molecular weight of 14.206 kD (19). Thus far, the reported Bt allergens
are low molecular weight proteins. Recent studies in other species of mites demonstrated
the presence of high molecular weight allergens with significant IgE-binding propertie¥
from mite sensitive patients (20). Df 11 isolated from Dermatophagoides farinae is a 98
kD paramyosin allergen with a human IgE reactivity of 82% (21) while Mag 3 (M-177)
isolated from Dermatophagoides pteronyssinus is a 177 kD allergen with a human IgE

reactivity of 70% (22).



To date, crude mte extract has been the sol e diagnostic and therapeutic
‘reagent for mte allergies. Due to poor extraction nmethodol ogy and the

i nci dence of protein degredation, it has not been possible togjﬁt égl% a
conplete profile of the inmunogenic regions and/or specific ep og 4
—the dust—or storage mite. This has resulted in poor diagnosis and 5 h

i nmunot herapy of conditions such as mte induced allergies. Accordingly,
there is a need to identify inmunogenic regions and/or epitopes of the
dust or storage mte in order to facilitate better diagnosis and

i mrunot herapy of conditions rel ated to3the dust or storage mte, such as
allergies. 10 In work leading up to the present invention, the inventors
have studied the domestic mte (B. tropicalis) and have identified and
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consi sti v lilEmaeBRic 364iens aadBP esitad oTahé dagonditomge uniteat brler to
sequencetegg?{t}fgrl?ﬁmiﬂr?g%%() |%_ NO. 36. g’ﬁm 2004 4 SUMVEEY OF THE
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ot herw se, thwrﬁl "conprise", .or variations such as "conprises" or
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- el ement or integer or group of elenents or integers but not the exclusion
of any other elenent or integer or rout%1 of el egﬁnts or,
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induction of an immune response to the mite, such as allergies. The allergens identified in

15 accordance with the present invention are referred to herein as “Bt” allergens. Specific Bt
allergens are “Bt11”, “Bt10”, “Bt5” and “BtA2”. Insofar as “Bt5” is part of the invention,
it is a polymorphic variant of the Bt5, as published by Arruda et l'ﬂl‘ (7), and consisting of
the amino acid sequence and corresponding nucleotide sequence set forth in SEQ ID

NO:36.




sequence encoding a protein allergen fromB. tropicalis or a derivative,
honol ogue or 15 mnetic of said protein allergen. Another aspect of the
present invention provides an isolated nucleic acid nDIeculﬁggr @eajyative
t hereof conprising a nucl eotide sequence encodi ng or conple t%? 8 a
sequence encoding protein allergen froma mte or a derivative, honol ogue
or mnetic of 20 said protein allergen wherein said protein allergen is
selected fromBt1l, Bt10 and Bt A2, each as herein defined, or pol ynorphic
vari ants thereof and a pol ynorphic vari4nt of Bt5 as herein defined. A
further aspect of the present invention provides an isolated nucleic acid
nol ecul e or 25 derivative thereof conprising a nucl eotide sequence

encodi NgWUKAMRRATOR BAY INVERTIONIence encoding a protein allergen froma
mte or a derivative, honologue or minetic of said protein allergen
wherein said protein allergen is Bt1l having an am no acid sequence as set
forth in.an ne, qf -NO: =) N%H?E_ ; [ W | ogue
or m et |1§“¥ 035 1%?&%%%%%}95%’ I%Sgést 5%%& %é grﬂ{eav? lesg’teﬂél%@rgl Fg??ﬁ%/@i 0 an
ani no acig# vafitisge Uk asStbmippistd b “¢omBEGE"D WD Be timdSE@odDtNGmply, tike 2
APR 2004 5 Still another aspect of the present_.invention. roviﬁg§ I
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nucl eot i ' . SEBMNAbVelbRefts oS RRACE encoding a
protein gﬁfggggﬁﬂ%g%ﬁ?%p%%@%mg%jggﬁgﬂig%tﬁsg,ehoﬁnfggue or mnetic of said
protein allergen, wherein said protein allergen is Btl 1 wherein said

nucl eotide 5 sequence.is as substantially set forth in.SEQ.ID 1 EQ
~ 1D NO 2 Nwelestide apd geginozacidysequences iﬁﬁaﬁef‘?}ﬁi‘i ‘RE’?PF&‘I FRLEE F‘%ﬁgﬁﬁﬁlmf’%"e@ggs or
- capabl e gf Nbb; 8ieZ4 19 THONEEQLdrRsPEHd nuuGEri iR tbRhdlebdhieate RRRALBSNAOLS10r a

conpl ementary Tormthereof under Tow stringency conditions. 10 Yet another
aspect0 of<40he2 pmte sk stquensedinting is provided e§enthe clgnat ed nucl ei ¢ aci d nol ecul e
or derivative thereof conprising a nucleotide -sequence encodi ng or
conplenmentary to a sequenee encoding a protein allergen froma nmte or a
derivati \gye RgyEet QFUtheOpresdnTBinventithn pEdiidesphotiesiated! hevlgiengcidheokiulesar d
protein allergen is Bt10 having an_am no acid sequence as substantially

set f ort HerivatgEQtherpafcomprisingse@ucksolide sgquagice £ngeding A1 AMPIEBEBIAEY je 2

sequence encoding a protein allergen from B. tropicalis or a derivative, homologue or

15 mimetic of said protein allergen.

Another aspect of the present invention provides an isolated nucleic acid molecule or
derivative thereof comprising a nucleotide sequence encoding or complementary to a
sequence encoding protein allergen from a mite or a derivative, homologue or mimetic of
20  said protein allergen wherein said protein allergen is selected from Btil, Bt10 and BtA2,
each as herein defined, or polymorphic variazits thereof and a polymoxphic' variant of Bt5

as herein defined.

A further aspect of the present invention provides an isolated nucleic acid molecule or
25 derivative thereof comprising a nucleotide sequence encodingor complementary to -8
| sequence encoding a protein allergen from a mite or a derivative, homologue or mimetic of
said protein allergen wherein said protein allergen is Btl1 having an amino acid sequence
as set forth in any one of SEQ ID NO:2 to SEQ ID NO:14 or a derivative, homologue or
mimetic thereof or having at least about 45% or greater similarity to an amino acid

30 sequence set forth in in SEQ ID NO:2 to SEQ ID NO:14.




15 or mmnetic thereof having at |east about 45%simlarity to amno acid
sequences set forth in SEQID NG 29 or SEQ ID NO 31. Still another aspect
of the present invention provides an isolated nucleic acid nol egtﬂ QPR 2004
derivative thereof conprising a nucleotide sequence encodi ng or i
conplementary to a 20 sequence encoding a protein allergen froma mte or a .
derivative, honologue or mnetic of said protein allergen, wherein said
protein allergen is Bt10 wherein saiducl eoti de sequence is as
substantially set forth in SEQ ID NO 28 or SEQ ID NO 30 or a nucleotide
sequence having at least 45%simlarity to SEQID NO 28 or SEQ ID NGO 30 or

a_ nucl eglde ARAUGIEE of BRIRERnOMvEYI plovideg ah tsoSEQ hBleicaREl BPIeSHE arD
NGO 30 or a 25 conplenentary formthereof under |ow stri ngﬁﬁéﬁmﬁg{g’d{ tions.
I
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nucleic acid nolecul e or, deri i fiv 8| HEnAogiecdranindire of
sequenceSEHESE HGOore 335%{;%%}%&%&?%%&%8%%2% ‘encodi ng a protein,
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2004 1D NO 498 9 25, SED L3N GO o PR LN SBY MR NO:1

deri vat\i?ire‘s;l e’ﬂ‘(’)%glébg%ﬁejggygmgﬁg?#g t her eof orQ&havi ng at | east_ about 45%

sim | ari pySEQ IBINGAE aoSBQIID Nedjuercempemenenhforn thergolomden ovsEBnEHaNo 49
to SEQ 1D NO.53 or SEQID NO68 to SEQID NO 71. 5 Even yet another aspect
of the pf@E#ANS; nvention provides an isolated nucleic acid nolecule or

« derivative thereof conprising a nucleotide sequence encodi ng or

conplenentary to a sequence encoding a protein allergen froma mte or a
deri vat i Yet atwhel mped oftheprasentgnugntionraviges i iselaied av@gﬁ,acéa@w@%ca%s i d

protein gllergen.is ol ynor phi ¢ var.j t j 18RkakaRHed @Ot | de
sequenceg?%va??fﬁstpﬁﬁf)? égff?%é?gs%tn uf %gﬁ%@g%@%@ég&g@ gl%(r'i)c oljn%) NO :%E_%ﬂ'!:I o SEQ

| D NO 405090 eREQricBIMe Bftoteth SRR dIR Hiitobr a dedvitives hamologerel wineticnf
mnmetic thereof or a nucleotide sequence havj3t at .| east about . 45%

si mi | ari said pootSEQ@IlergamOvhorethsaidprotem alleyesn 1% Vg RBEO AIESEIPeNG 71
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15 or mimetic thereof having at least about 45% similarity to amino acid sequences set forth

in SEQ ID NO:29 or SEQ ID NO:31.

Still another aspect of the present invention provides an isolated nucleic acid molecule or
derivative thereof comprising a nucleotide sequence encoding or complementary to a
20  sequence encoding a protein allergen from a mite or a derivative, homologue or mimetic of
said protein allergen, wherein said protein allergen is Bt10 ‘wherein said nucleotide
sequence is as substantially set forth in SEQ ID NO:28 or SEQ ID NO: 30 or a nucleotide
sequence having at least 45% similarity to SEQ ID NO:28 or SEQ ID NO:30 or 2
nucleotide sequence capable of hybridizing to SEQ ID NO:28 or SEQ ID NO:30 or a

25  complementary form thereof under low stringency conditions.

Even still another aspect of the present invention provides an isolated nucleic acid
molecule or derivative thereof comprising a nucleotide sequence encoding or
complementary to a sequence encoding a protein allergen from a mite or a derivative,
30 homologue or mimetic of said protein allergen, wherein ‘said protein allergen 1s a

polymorphic variant of BtS having an amino acid sequence as set forth in any one of SEQ




15 NO 67 or a conplenentary formthereof under |ow stringency conditions.
Anot her aspect of the present invention provides an isolated nucleic acid
nol ecul e or derivative thereof conprising a nucl eotide sequence, encodi ng
"of conplenmentary to a sequence encoding a protein allergen fromd wiPRe 2804
a derivative, honologue or mnetic of 20 said protein allergen, wherein
said protein allergen is Bt A2 having an am no acid sequence as set forth
in SEQID NO 75 or a derivative, honol-ague or mnetic thereof or having at
| east about 45% or greater simlarity to an am no acid sequence set forth
in SEQID NGO 75. 25 A further aspect of the present invention provides an
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derivati \éigoﬂfﬁgjé?fue or 30 mnetic thereof or a nucleotide sequence havi ng
at | east - osimlarity to SEQID NGO 74 or a nucl eotide sequence

capablse of hybridizing to SEQID NO 74. 2 2 APR 20th 7 Yet another aspect

of the present invention contenplates an isql . I .| m a
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sai d proge id@ﬂv:fﬂvle%glﬁtﬂf tSmpBife beshcldoti: Beduehce Badodimy oBta@plemantaraéo her ei n
defined, "or polynorphic 5 variants thereof and_a pol rmrghl C varle(atj.nt fof
Bt5 as hesgicncalafcoding. a Botekn allangerh@pmaspile o1 éflelﬁ‘f?é“’ﬁsrl}élg’éﬂ BRERFSHERDT ©

t | at, \ | at ed t e . ] : i r¥f,
oot e e YoBR B Bl  y Boh g ot

erefn sald protein
al | e 48 Btloofide S@iuSndTs REbsAGItAILS as serfosth $nbisy ane PESEQ BSNEIS 1oPER i n
SEQ | N(S)3 to 10 S%%HID NO 12 or SEQ 1D NO 14 or. at.de ivative, ql%rlpl)l%gue
or ni met D NOetleof SBR HAWGSS t‘atsﬁ(%igtNQEﬁ?u?” A SOEILRRiG @P‘i"f’gf’ § oL ATETCHES
aci d sequence. set_fort.h i Q]-ﬁ\é(% 450 PsiNBatdy o SEQ@INIDMO to14.
Even sti "¢ ootrﬁe’?ucgeso%g%ts%“?ﬁ%ﬂé pr estgﬁésg?ﬁ\%gngi/%n con.t%rerrplftges an {els{gtj at ed
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15 NO:67 or a complementary form thereof under low stringency conditions.

Another aspect of the present invention provides an isolated nucleic acid molecule or
derivative thereof comprising a nucleotide sequence encoding or complementary to a
sequence encoding a protein allergen from a mite or a derivative, homologue or mimetic of
20  said protein allergen, wherein said protein allergen is BtA2 having an amino acid sequence '
as set forth in SEQ ID NO:75 or a derivative, homologue or mimetic thereof or having at

least about 45% or greater similarity to an amino acid sequence set forth in SEQ ID

NO:75 .

25 A further aspect of the present invention provides an isolated nucleic acid molecule of
derivative thereof comprising a nucleotide sequence encoding or complementary to a
sequehce encoding a pfotein allergen from a mite or a derivative, homologue or mimetic of
said protein allergen, wherein said protein allergen is BtA2 wherein said nucleotide
sequence is substantially as set forth in SEQ ID NO:74 or a derivative, homologue or

30 mimetic thereof or a nucleotide sequence having at least about 45% similarity to SEQ ID

NO:74 or a nucleotide sequence capable of hybridizing to SEQ ID NO:74.




forth in SEQID NO1 or SEQID NO 2 or SEQ ID NO 13 or a derivative,

honol ogue or mnetic thereof or a nucl eotide sequence capabl e of
hybridizing to SEQID NO1 or SEQ IDNO2 or SEQID NO 13 or a '
conpl enentary formthereof under |ow stringency 20 conditions. %\;Zeﬁpgt ?W’
anot her aspect of the present invention contenplates an isolated protein
allergen froma mte or a derivative, honologue or mnetic of said protein
all ergen wherein said protein all erg_eg_i s Bt10, said am no acid sequence
substantially as set forth in SEQID 25 NGO 28 or SEQ ID NO 31 or a
derivative, honologue or mnetic thereof or having at |east about 45%
simlarity to an am no acid sequence set forth in SEQ ID NO 28 or SEQ ID
NO 31. Even yet anot her another aspect of the present invention

cont enp es .an isol. I f i I alRr&t fromat | ve,
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sequene set forth in SEQ I D 28 or SEO | D, NO 30 or deri.vat i .
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hybridi zjng.t : PN &f@edpl enentary form
thergof %%Hn%é%ﬂﬁeﬁ%ﬂurpﬁygﬁﬁgﬁg%?tﬁs. Séagﬁgl?lher gﬂgt'her aspgct of the

present invention contenplates an isolated protein allergen froma mte or
a derivative, honol o or mnetic of said protej | i aid

pr ot ei nSHI2BPERH W@cggfﬁ}f}f’ PHST HPEel\PQPicgﬂgten{? gy Zg{ ﬂg%{eg %%&ﬁlomggée% 1ig%lguence

subst ant,izgkd ¥ aerivive! RirhSlopit SERh&NT 41 proteHrQlltrgeN@hbimsaiGRRID NO 68
to SEQ I'D NO 71 or a derivative, honologue or mnetic th a)ﬁ?ﬁp_ggtw ng at
| east abbergen 5Bl Lyishidr dnpipotagidasequencgnivhstanially %Seﬁﬁﬁéc%]én%gé Pr°SEQ I D

anotHer SERHTRL NG, bp SE0/ TR bR sl S e e

al | er geqt feh@mbaut@3% sthilaitgies i aiviveacit sepleaciget dortimmBEQJIDANOshitadSBRot ei n
all ergen 15 wherein said ?rot ein allergen is a polynorphic variant of Bt5,
sai d amRNQAR@r SEQHEANO:1éncoded by the nucl eotide sequene set forth in
SEQ ID NO 38 to SEQ ID NO 40 or SEQ ID NGO 55 to SEQ ID NG 67 or a
derivative, honol ogue or minetic thereof or a nucleotide .

Even still another aspect of the present invention contemplates an isolated protein allergen

15 from a mite or a derivative, homologue or mimetic of said protein allergen wherein said
protein allergen is Bt11, said amino acid sequence encoded by the nuclebtide sequene set
forth in SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID NO:13 or a derivative, homologue or
mimetic thereof or a nucleotide sequence capable of hybridizing to SEQ ID NO:1 or SEQ
ID NO:2 or SEQ ID NO:13 or a complementary form thereof under low stringency

20 conditions.

Even still another aspect of the present invention contemplates an isolated protein allergen

from a mite or a deﬁvative, homologue or mimetic of said protein allergen wherein said

protein allergen is Bt10, said amino acid sequence substantially as set forth in SEQ ID

25 NO:28 or SEQ ID NO:31 or a derivative, homologue or mimetic thercof or having at least

| about 45% similarity to an amino acid sequence set forth in SEQ ID NO:28 or SEQ ID
NO:31.

Even yet another another aspect of the present invention contemplates an isolated protein
30 allergen from a mite or a derivative, homologue or mimetic of said protein allergen

wherein said protein allergen is Bt10, said amino acid sequence encoded by the nucleotide




sequence capable of hybridizing to SEQID NGO 38 to SEQ ID NGO 40 or SEQ ID
NGO 55 to SEQ ID NO 67 or a conplenentary formthereof under |ow stringency
conditions. 20 Yet another another aspect of the present inventi
contenplates an isolated protein allergen froma mte or a deriggztiﬁfé% 2004
honol ogue or mnetic of said protein allergen wherein said protein
allergen is BtA2, said am no acid sequence substantially as set forth in
SEQ ID NO 75 or a derivative, honol ogue &+ minetic thereof or having at

| east about 25 45% simlarity to an am no acid sequence set forth in SEQ
ID NO 75. Still another another aspect of the present invention

cont enpl atsg(ﬁmgg sk Rt @dsEQOtrf ND:28! dr:.?wr[}j NOB@ ofld BerdVatie RS REHY @r

honol ogue™of m net1c of said proteln | ergen wherein said protein

al | er gen pfmBtidtheradiod aanicleotidiciedueneg weprble efiybuidiring to $7Q ARNGAS FSER
sequene set forth in SEQ ID NO.74 or a.derivative, h or mnetic

t her eof ofPNORUEF éﬁmg%mﬁ@@ @3{?86P’ééecg}fo‘ﬁﬁwgiw%éggféﬁ%EQ | D' NO 74 or
a conplenentary form2 2 APR 2304 _9 thereof under |ow stringency

conditions. Table 1 is a list of single and three letter abpreviations used
t hr ougSoutAnbiier spether aspatt efithe pEsTriineertionsontempifiey 3 el PR pUergry

nucl eoti de sequence identifiefrs. T . I Z 151 | of

The. pol ymaPBhRETicer AGREv b orRRls By e RERAT b0l AEArkERR WiE

results OPrdié{H%ﬂeﬂ@E iPh pErorpHIY NRGES @Y Bt Ssakingind 3yid sedlenTalsilstfmtially as

~summary of the results of dot blot imunoassa ggx %‘ﬁ 1%)‘@&@ 1%;6!?,%25 -10

- TABLE 1 Sieigbhan$ENIRNOEPte SEITIRANQEPPT |I§6F © g NULora

Aci dThr ee L et ter ON&mbRLLE or AR ALLONSY ARGhy A RAENAALRASH fhdiaRty 1 eAR
10 amino acid séquence set forth in SEQ ID NO:49 to SEQ ID NO:53 or SEQ ID NO:68 to

SEQ ID NO:71.

A further aspect another aspect of the present invention contemplates an isolated protein
allergen from a mife or a derivative, homologue or mimetic of said protein allergen
15 wherein said protein allergen is a polymorphic variant of Bt5, said amino acid sequence
encoded by the nucleotide sequene set forth in SEQ ID NO:38 to SEQ ID NO:40 or SEQ-
ID NO:55 to SEQ ID NO:67 ora derivative, homologue or mimetic thereof or a nucleotide
sequence capable of hybridizing to SEQ ID NO:38 to SEQ ID NO:40 or SEQ ID NO:55 to
SEQ ID NO:67 or a complementary form thereof under low stringency conditions.
20
Yet another another aspect of the present invention contemplates an isolated protein
allergen from a mite or a derivative, homologue or mimetic of said protein allergen
wherein said protein allergen is BtA2, said amino acid sequence substantially as set forth
in SEQ ID NO:75 or a derivative, homologue or mimetic thereof or having at least about

25  45% similarity to an amino acid sequence set forth in SEQ ID NO:75.

Still another another aspect of the present invention contemplates an isolated protein
allergen from a mite or a derivative, homologue or mimetic of said protein allergen
wherein said protein allergen is BtA2, said amino acid sequence encoded by the nucleotide
30 sequene set forth in SEQ ID NO:74 or a derivative, homologue or mimetic thercof or a

nucleotide sequence capable of hybridizing to SEQ ID NO:74 or a complementary form




Aspar agi neAsnN Aspartic aci dAspD Cystei neCysC d utam ned nQ G utam ¢

aci d@ uE d ycined@ yG Hi stidineH sH | sol euci nell el Leuci neLenL LysineLysK
Met hi oni neMet M Phenyl al ani nePheF Prol i neProP SerineSerS Threoni %ghﬁg
Trypt ophanTr pW Tyr osi neTyrY Val i neVal V Any residueXaaX 2 2 APR 4 ._812084
TABLE--2 - SEQUENCE 1 DENTI FI ERDESCRI PTI ON-SEQ D NO "1Nucl eoti de sequence of
clone encoding Btl 1 SEQ ID NO 2Nucl eoti de and corresponding am no acid
sequences of clone encoding Btl 1 SEQID NO3 to SEQ ID NO 12Am no acid
sequences encoded by SEQ ID NO 2 SEQ I D gNO 13Nucl eoti de sequence and
correspondi ng am no acid sequence of Btll gene SEQ I D NO 14Am no acid
sequence of Btl 1

thereof under low stringency conditions.

Table 1 is a list of single and three letter abbreviations used throughout the specification.
5 Table 2 is a summary of amino acid and nucleotide sequence identifiers.

Table 3 summarizes the characteristics of the_}polymoxphic residues found in Bt5 genes.

Table 4 is a summary of the results of human IgE plaque immunoassay (Example 13).

10

Table $ is 2 summary of the results of dot blot immunoassay (Example 13).




SEQ I D NO 15Am no acid sequence of Dernmatophagoi des farinae aranyosin SEQ
I D NO 16Am no acid sequence of Drosophila nel anogaster paranyosm SEQ | D
NO 17Am no aci d sequence of Onchocerca vol vul us aranyosin SEQ I D NO

18Am no acid sequence of Caenorhabditis el egans paramnmyosi n SEQ I Ng 9T3.
primer SEQ I'D NO 20T7 prinmer SEQ I D NO 21Gene-specific priner 1 %&S f}? -§E(ﬁ)
I D NO 22Gene-specific prinmer 2 (GSP2) SEQ I D NO 23Nest ed uni versal priner
(NUP) SEQ I D NO 24T7 primer SEQ ID NO 25Btl 1 CS2f primer SEQ ID NO 26Btl 1
R2 primer SEQ ID NO 27Btl 1 pol ynorphic \_/eigi_ant SEQ I D NO 28Nucl eot i de
sequence of clone encoding Btl O SEQ I D NO 29Anm no aci d sequence encoded by
SEQ I D NGO 28 SEQ | D NO 30Nucl eoti de sequence of coding region of SEQ ID
NG 28 SEQ I D NGO 31Am no acid sequence encoded by SEQ ID NO 30 SEQ I D

NO 32Ani no aci d sequence of Group 10 al¥ABLEn from Dermat o ha oi des arinae
(DfI 0) SEQ I D NG 33Am nay;aG (3 L fromLe ido |
hus desructor (Lp 10) 2 %ﬁg&%@gﬁ%ﬁ%& Fé&'{@%ﬁ@%&sm PTI ON SEQ

| D NO 34Am no acid sequence of Goup 10 allergen from

Amino Acid Three-letter : One-letter
Abbreviation Symbol

Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp | D
Cysteine Cys C
Glutamine Gln Q
Glutamic acid Gl E
Glycine Gly G
Histidine His H
Isoleucine Ile I
Leucine Leu L
Lysine Lys K
Methionine  Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S

" Threonine The T
Tryptophan Trp w
Tyrosine Tyr 'Y
Valine Val AY
Any residue Xaa X




Dermat o ha oides teron ssinus 10 SEQ I D NO 35Am no
10 allergen from Dermato ha oi des teron ssinus 10)
nucl eoti de sequence (ref 17) SEQ ID NOQ 37Bt5 am no
SEQ I D NO 38Bt5 pol ynor phi ¢ genom ¢ sequence no.
pol ynmor phi ¢ genom ¢ sequence no.

acid sequence of G
SEQ I D NO 36Bt 5
acid sequence (ref
SEQ I D NO2

pol ynor ph| c genom

1
2 SEQ I D NO 40Bt 5

o

oup

17)

sequence no. 3 SEQ ID NGO 41Bt5 pol ynor phi ¢ genom ¢ sequence no. 4 SEQ ID
NO 42Bt 5 pol ynor phi c genoni ¢ sequencelhe. 5 SEQ I D NO 43Bt5 pol ynor phic
genom ¢ sequence no. 6 SEQ I D NO 44Bt5 pol ynor phi ¢ genom ¢ sequence no. 7
SEQ I D NO 45Bt 5 pol ynor phi ¢ genom ¢ sequence no. 8 SEQ I D NO 46Bt 5
pol ynor phi ¢ genom ¢ sequence no. 9 SEPAHDIN® 47Bt5 pol ynor phic genom ¢
- sequence no. 10 SEQ I D NO 48Bt5 pol ynor phi ¢ genom ¢ sequence no. 11 SEQ ID
NO 49Bt 5 polyrmr phic am no acid sequence nos. 1 3 and 7- 10 SEQ I D NG 50Bt5
pol ynor g ncer o, 4 SEQ T DAL REh; IO/ Yor phi ¢ -ant no
acid seﬁ*@i\mﬁ I? IE r 52Bt 5 pol ym)rphl C 'am no. CI d sequence ng. 6
SEQ 1 D NGO 53Bt § No:phi ¢ _ani [nquéeotiiesequiaies f tone ticoBiz@ BOINO 54Bt 5
| eader |sequence (tef 17) SFQ LD NGO 55Bt5 cDNA \/%QH(_}@Z%E%_‘]E ‘
NG 56Bt[5 cDNA garj BRNO®. 2(7) |SE@lewideand reimsspoprins g Aeidseaueses) Olgeq 1 D
NO 58Bt|5 cDNA variant no. 4(15)| <$6@ ¢mofidgdBl5 cDNA yvariant no. 5(1) ISEQ
| D NO. 60BEG HING:¥ & SEQIDMNO: 18([LAiniSERid BeqienébBnsodeDity SEQ IBMNOR0.  7(14)
SEQ ID NO:13 Nucleotide sequence and correspondlng amino acid
sequence of BtlI gene
SEQ ID NO:14 Amino actd sequence of Btll
SEQ ID NO:15 Amino acid sequence of Dermatophagoides farinae
' paramyosin
SEQ ID NO:16 Amino acid sequence of Drosophila melanogaster
paramyosin
SEQ ID NO:17 Amino acid sequence of Onchocerca volvulus
o paramyosin
SEQ ID NO:18 Amino acid sequence of Caenorhabditis elegans
paramyosin
SEQ ID NO:19 T3 primer
SEQ ID NO:20 T7 primer
SEQ ID NO:21 Gene-specific primer 1 (GSP1)
SEQID NO:22 Gene-specific primer 2 (GSP2)
SEQ ID NO:23 Nested universal primer (NUP)
SEQ ID NO:24 T7 primer
SEQ ID NO:25 Btll CS2f primer
SEQ ID NO:26 Bti1l R2 primer
SEQ ID NO:27 Btl1 polymorphic variant
SEQ ID NO:28 Nucleotide sequence of cl_one encoding Bt10
SEQ ID NO:29 Amino acid sequence encoded by SEQ ID NO:28
SEQ ID NO:30 Nucleotide sequence of coding region of SEQ ID
: NO:28
SEQ ID NO:31 Amino acid sequence encoded by SEQ ID NO:30
SEQ ID NO:32 Amino acid sequence of Group 10 allergen from
Dermatophagoides farinae (Df10)
SEQ ID NO:33 Amino acid sequence of Group 10 allergen from
Lepidoglyphus desructor (Lpl10)




2 2 APR 2004 -. 13 SEQUENCE IDElI 1'1"IFI RDESCRIPTION SEQ I D NO 62Bt5 cDNA

__variant no. 8(12) SEQ ID NO 63Bt5 cDNA variant no. 9(24) SEQ I D NO 64Bt5
eDNA variant no. 10(9) SEQ ID NO 65Bt5 eDNA variant no. 11(3) ﬁgpq % i

| D' NG 66Bt5 eDNA variant no. 12(5) SEQ ID NG 67Bt5 cDNA variant "no. (" 0)

SEQ I D NO 68Bt 5 pol ynorphic amno acid variant no. 7 SEQ I D NO 69Bt5

pol ynor phic am no acid variant no, 24 SEQ ID NO 70Bt5 pol ynor phi ¢ am no

acid variant no. 13 SEQ ID NGO 71Bt5 pol ynorphic am no acid variant no. 10

SEQ I D NO 72DNA primer SEQ I D NO 73DNA primer SEQ I D NO 74Nucl eoti de

sequence eRe—enecodi-ng_BtA2 - SEQ-1-D-NO/5Am-po—aei-d_sequence—encodsd by
SEQ I D I‘J@Eﬂl@%ﬂ: RN EEPER o sequence SEQ PBSGREE Bﬁrer sequenge SEQiD
N o T S, [ e Yl BT °
NG 36, Sl 41t 43 47Lysphi posr +{ HEERLOPH B el i i o
SEQ.1 D NO 36, SEQID &Iyoms 12AsnP ﬁi@mqgtro %qigg”j,t?e%f;lfi%%ﬁ%ﬂp et

SEQ ID NO:36 Bt5 nucleotide sequence (ref 17)

SEQ ID NO:37 Bt5 amino acid sequence (ref 17)

SEQ ID NO:38 Bt5 polymorphic genomic sequence no. 1 1

SEQ ID NO:39 Bt5 polymorphic genomic sequence no. 2

SEQ ID NO:40 Bt5 polymorphic genomic sequence no. 3

SEQ ID NO:41 Bt5 polymorphic genomic sequence no. 4

SEQ ID NO:42 Bt5 polymorphic genomic sequence no. 5

SEQ ID NO:43 Bt5 polymorphic genomic sequence no. 6

SEQ ID NO:44 Bt5 polymorphic genomic sequence no. 7

SEQ ID NO:45 Bt5 polymorphic genomic sequence no. 8

SEQ ID NO:46 Bt5 polymorphic genomic sequence no. 9

SEQ ID NO:47 Bt5 polymorphic genomic sequence no. 10

SEQ ID NO:48 Bt5 polymorphic genomic sequence no. 11

SEQ ID NO:49 Bt5 polymorpﬁic amino acid sequence nos. 1-3 and 7-

SEQ ID NO:50 é?S polymorphic amino acid sequence no. 4

SEQ ID NO:51 Bt5 polymorphic amino acid sequence no. 5

SEQ ID NO:52 | Bt5 polymorphic amino acid sequence no. 6

SEQID NO:53 Bt5 polymorphic amino acid sequence no. 11

SEQ ID NO:54 Bt5 leader sequence (ref 17)

SEQ ID NO:55 Bt5 ¢cDNA variant no. 1(13) ‘

SEQ ID NO:56 Bt5 ¢cDNA variant no. 2(7) B

SEQ ID NO:57 Bt5 cDNA variant no. 3(2)

SEQ ID NO:58 | Bt5 cDNA variant no. 4(15)

SEQ ID NO:59 Bt5 ¢cDNA variant no. 5(1)

SEQ ID NO:60 Bt5 ¢cDNA variant no. 6(11)

SEQ ID NO:61 Bt5 cDNA variant no. 7(4)




SEQ I D NO 43 SEQ I D NGO 36, 38-40 & 42-17LeuPhoneutral aliphatic
1017Tr pPhoneutral aromatic SEQ I D NGO 41 SEQ I D NO 36, 38-41 &

NO 36, 38-42 & 44-34LeuPhoneutral ali phatic 4734H sPhi posit.ive

43- 33LeuPhoneutral al i phati c 473311 ePhoneutral ali phatic SEQ | Dgl\lg gg%%ﬁg I D
asi tp .

--NO43 SEQ I D NO 36, 38-42 & 44-117d n. Phineutral aliphatic
47117LysPhi positivebasic SEQ ID NG 43 SEQ | D NO 36,
38-472d uPhi negati veaci dic SEQ | D NO 4824 nPhi neutral al i phati ¢ ¢cDNA SEQ

| DNOG 36, 56 & 6728LysPhi positivebasic SEQ I D NO 6328AsnPhi neut ral am de SEQ
| DNO 36, 56 & 6335Tyr Phoneutr al ar onatilé “SEQ I D NGO 6735AspPhi negati veaci di ¢
SEQ ID NG 36, 63 & 6757ArgPhi positivebasic SEQ ID

NGO 5657LeuPhoneut ral al i phatic * Phi:

hydr ophili c_and Pho:

hydr ophobic APR

2004 - 1pSEBRENCPABIRNFTF@R O THE FI GURES Fi DESCRIFEON di agrammat i c
LESLEZEWW " i aPH’éo §éené - I i gn ‘. d
33 (BtlF—and g D NO:63 Bi5 cDNA variant no. 9(24)

SEQ ID NO:64 Bt5 ¢cDNA variant no. 10(9)

SEQ ID NO:65 Bt5 ¢cDNA variant no. 11(3)

SEQ ID NO:66 Bt5 ¢DNA variant no. 12(5)

SEQ ID NO:67 Bt5 cDNA variant no. 13(10)

SEQ ID NO:68 Bt5 polymorphic amino acid variant no. 7

SEQ ID NO:69 Bt5 polymorphic amino acid variant no. 24

SEQ ID NO:70 | Bt5 polymorphic amino acid variant no. 13

SEQ ID NO:71 Bt5 polymorphic amino acid variant no. 10 .

SEQ ID NO:72 DNA primer

SEQ ID NO:73 DNA primer

SEQ ID NO:74 Nucleotide sequence of clone encoding BtA2

SEQ ID NO:75 Amino acid sequence.encoded by SEQ ID NO:74

SEQ ID NO:76 Primer sequence

SEQ ID NO:77 Primer sequence

SEQ ID NO:78 Primer sequence

Primer sequence

SEQ ID NO:79




Df 11. Figure 3 is a representation of the nucleotide sequence and the
deduced am no acid 10 sequence of the full-length Btll cDNA gene after the
hybridi zati on of clone 33 and 5° RACE product. The fuII-Ienggg Bhéé &BNA
gene is conposed of 3111 nucl eotide base pairs with a 2625 ge A | 4open‘“
reading. frame fromposition 326-2950. An ATG (Met) sequence is found at
~ position 326-328 while a TAA (stop) codon is found at position 2951- 2953.
The full-length sequence shows a 325 nucl eoti de base pairs of untransl ated
region on 15 the 5° end and a 158 nuclegtide base pairs of untransl ated
region on the 3" end. The gene codes f&f ~an 875-amino acid protein with a
nmet hi onine on the N-termnus. Figure 4 shows the am no acid sequence
alignnment of Bt1l with several paramyosin isolated fromdifferent
i nvertebrates. CLUSTAL WMl tiple SECABBES Al i gnment program 20 shows a
significant honmology of Btl 1 to Df 11 and 3 other invertebrate
paranyosins. Btl 1 am no acid sequence shows 90% sequence honol ogy _w t h
t he Der topnagvhﬁgﬁgarlnae- gﬁ&ﬁﬁHOj_fﬁflvf‘ 'i Wobiet _:Q;,; EhHMkahr1no
aci d sefence exht-bi-ted—58%honotogyl to th 'LXOSopnlla”ne{ahcgaster
»]

par anyopgH ogy| W th Onchgcercla vol gyl us AR dSi Mhagind 49%
honol ogy ‘%8%%\ i ggﬁ%&e ega;pbs pg osin. Regults gﬁ{gﬁﬁ@i C 25idBLAST
search [SF LASTP 2 Q0 program-th—the—Nat+onal—Genter—ftor

Bi ot echh8FQJP NRFr A&f? 6h 4NCBI Yi2dat Rbawk | j kewi Bl r evdahedkah |si gmidd cant
honol ogy4bf between Bt 11 gepe and of heyspi nvert ebliiat es |peeainedsi nsidguch as

Di rof | af PEQIRMQ:#%, Brugia pml ayi. Schistosoms nensonii, Taenija soleumland
Schi st 058BQ PaNOHHE6 A8 X B2APR 12004 W}LQ ijgure {4 s a phatapriapilipkatic
represepti@ti on show ng SDS- PAGE 2100 anal yspg, of  |r eGrabi inapimic11
protein| grQNPIE®AlIin E. coli The may ker - with different nDJecuIar wei ght s
in kD i 5gEAOYNOLRNEas41 gkd. £ are Twp conceptrations of Btl

Figure pg4s a photog?aphlc rnprééentati H shomﬁﬁ??hutoraaf L ﬂfgﬁi dman
| gE dot QLQQD}Q§§@y showi ng | he 3differ intensity of |I §& ctlyl daf

t he reprg tp 4 Serumr i s megative.y Serum(ZTi s sllghtly
positive sgoib“gpl;ﬁf %gl g&mi)l?e reddti ve thean serurﬁﬂ}ﬁ IS @%‘}Etaiv a;/\ﬁ%%ﬁ dot
is | oadg foll owi ngi (&p Btill Heconbi nahit pr ot [eP#ively) e |B.

tropica ract, and{ (c) GSH recorbnant—proetetn—as—anegative
control SEQQDP@Q 36, 3842 & 44-1 Qg Gln Phi neutral | aliphatic
| 7 117 Lys Phi positive basic '

SEQ ID NO:43 _

SEQ ID NO:36, 38-47 2 Glu Phi negative a_cidic. '

SEQ ID NO:48 2 Gln Phi neutral aliphatic

CDNA - g -

SEQ ID NO:36, 56 & 67 28 Lys Phi positive bas_lc

SEQ ID NO:63 28 Asn Phi neutral amide

SEQ ID NO:36, 56 & 63 35 Tyr Pho neutral aror_na:tic

SEQ ID NO:67 35 Asp Phi negative acidic

SEQ ID NO:36, 63 & 67 57 Arg Phi positive I_)asic'

SEQ ID NO:56 57 Len Pho neutral aliphatic

* Phi: hydrophilic and Pho: hydrophobic




10 dot is |oaded for reconbinant Bt11 and reconbi nant GST; 5g per dot is

| oaded for B. tropicalis extract, respectively. Figure 7 is a
representation of nucl eotide sequence and deduced am no acid sequence of
Clone 1.2. 15 Figure 8 is a representation of the nucl eoti.dezai’ldt\mo[l@gpd
~am no acid sequence (in one- letter code) of the Bt10 allergen. Nucl eotide
sequence residues are nunbered at the end of each row The stop codon is
marked with a dash. 20 Figure 9 is a representation of the am no acid
sequence alignnment of group 10 from vayrgous mte species, i.e.

Lepi dogl'yphus desructor (Lp 10), Dermatophagoi desfarinae (Df 10) and

Der mat ophagoi des pteronyssinus (Dp 10). There are two Dp 10 am no acid

sequences, : itted by Smith, W and Dp 10(S)

[ 23]. 25%5@%@%&%& | gE pl aque i mmunoassay of

Si ngapore and Tai wanese serf.'" against Bt |10-cDNA containing clone. Blots

1-13 were probed with mte-allergic individual sera, whereas blot 14 was

non- at opikigexer Lris cofiaguimm8er teptesentafion shawilgahg adturs appasatp dar destngbor e

and Tai wagqj_ rﬁnsﬁgecti vely. 2 APR 4 12 Figure 11 is a photographic

repr esent st T o SDS- PAGE showi ng purified reconbinant fusion protein and

t hrongi n-cl eaved of GST-Btl O Lane 1, protein nolecular weight marker;

lane 2, purified GST-Bt10; and lane 3, Bt10. 5 Figure 12 is a_ photographic

r epr esentFiguS? i5fa TepreseRiation Bl Bretiuslpobide seanengeopisameat af Cionst 3 @%Hga@f and

one non- Hi c serum.(blot C) against, lane 1, nolecul ar wei ght marker;

| ane 2, Bt "¢rude extract; lane 3, GST; lane 4, GST-Btl O Figure 13 shows

the one-letter am no acid sequences deduced fromthe genomc 1.0 sequences

- of the Bt variants as shown in Figure 21. Nunber on the_ top jndicates, the

- posi ti on FdguRend 187 Fprescatation ofphgruclepiids msqiench end theedaduged SEUIRAEKL of
Bt5 J U r t i WETalRo isgle

posi {7 on EenBERE el feihng 7 T f0Rie ol e InMAIEAER I Nm qy 3R

pol yadenRACE preducesThBhBl-lepgthh Bt /d ec]dS Acgenpuib | dosipeded pf Al i Lidwckebtidd bagel5) .

pairs with a 2625 base pairs open reading frame from position 326-2950. An ATG (Met)

sequence is found at position 326-328 while a TAA (stop) codon is found at position 2951
2953. The full-length sequence shows a 325 nucleotide base pairs of untranslated region on -
15 the 5’ end and a 158 nucleotide base pairs of untranslated region on the 3’end. The gene

codes for an 875-amino acid protein with a methionine on the N-terminus.

Figure 4 shows the amino acid sequence alignment of Btll with several paramyosin
isolated from different invertebrates. CLUSTAL W Multiple Sequence Alignment program
20  shows a significant homology of Bt11 to Df 11 and 3 other invertebrate paramyosins. Bt11
amino acid sequence shows 90% sequence homology with the Dermatophagoides farinae
paramyosin (Df 11). Moreover, the Btl1l amino acid sequence exhibited 58% homology to
the Drosophila melanogaster paramyosin, and 50% homology with Onchocerca volvulus
paramyosin and 49% homology to Caenorhabditis elegans paramyosin. Results of Basic
25 BLAST search using the BLASTP 2.0 program with the National Center for
Biotechnology Information (NCBI) databank likewise revealed a significant homelogy of
between Btll gene and other invertebrates paramyosins such as Dirofilaria immitis,

Brugia malayi, Schistosoma mansoni, Taenia soleum and Schistosoma japonicum.



Figure 15 is a representation of the nucl eotide sequence of BtA2 (SEQ ID
NG 74). The nunbers indicate the nucl eotide positions. The nucl eoti de
sequence of the clone is 507 bp in Iength. This includes a §in Ig@rR $gguence
ggecagag, a 286 bp 3' untranslated region with a 20 poly-A tail and 218
‘bp probabl e truncated coding region for the reconbinant protein with a
stop codon (TAA) at nucl eotide residue 219-221. Figure 16 is a
representation of the nucleotide sequence and the deduced am no acid
sequence of clone BtA2 (SEQ ID NO 74 and-SEQ I D NO 75). The nunbers }
indicate the 25 nucleotide positions. The inferred am no acid sequence from'
nucl eoti des 9- 218 indicated that this partial clone codes for a protein of
66 resid ej nl ofi

phot ogr apiprers iF cSpiSbApHE Rkt oty STRPACIE 0109 ) Andlile®or®

| gE r eactreatnibinaft BE 1npioteial dxpragiad selimodiarfilcemadred Withahiffatehe myplecidar um

sanple tested with the reconbinant_ protein Bt A2. Ei sanpl es showed
strong pdsighty i kI isghoym @W%PW%%& twe gouceniptiQns %ﬁ?%ﬁ%m ly positive

and 4 serum sanpl es showed negative IgE reactivity. Panel 20 represents
t he negative control. Panel nunbers 2, 3, 4, 5, 6, 7, 8 9, 11, 15, 16 and
17 aré pdiigureveis aRshnddgraphib esprdsentbtion si®veing agwraxh%rgphjgtbﬁ hlynfpb@?t datdlot

wher eas panel . nuobe 13..an ar aur e 1

phot ogr afife¥ $8W%éﬁt‘i%fﬂ@ﬂgg’lteqsﬁg gé@ﬁé ?5_[8&)&%/ {/ef’regnlg e T ?l to 4§
reconbi najatynBY 4@11 aﬁﬁr@'%r@ﬁ@r@%ﬁgﬂly' posftiveGall iserufeed IsAho:%rtéadtlﬂre Ele@meﬁnnét
pastoris (Gel gels are stained with Coonassie brilliant blue
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mar ker | ane, two lanes with two different concentrations of GST-fusion
Bt A2 protein purified by glutathione affinity 15 chromatography and two

| anes Wi thiiguliefT &rerdpresomaton pfhidastidefseqharice apGEEdBied2niingiaowd sequence of

Clone 1.2.

15
Figure 8 is a representation of the nucleotide and deduced amino acid sequence (in one-
letter code) of the Bt10 allergen. Nucleotide sequence residues are numbered at the end of

each row. The stop codon is marked with a dash.

20  Figure 9 is a representation of the amino acid sequence alignment of group 10 from
various mite species, i.e. Lepidoglyphus desructor (Lp 10), Dermatophagoides farinae (Df
10) and Dermatophagoides pteronyssinus {(Dp 10). There are two Dp 10 amino acid
sequences in the Genbank: Dp 10(A) [submitted by Smith, W} and Dp 10(S) [23].

25  Figure 10 is a representation of IgE plaque immunoassay of Singapore and Taiwanese serd’
against Bt10-cDNA containing clone. Blots 1-13 were probed with mite-allergic individual
sera, whereas blot 14 was non-atopic serum control. Sera for blots 1-9 and 10-13 are from

Singapore and Taiwan, respectively.




protein which has been cleaved with thronbin and then purified by
glutathione affinity chromatography. The elute is the 7.0 kD Bt A2
reconmbi nant protein). Gel B shows the nol-ecular weight marker 4l ang,and the.
““timé Kinetics of protein expression (day 1 to day 4) after thg‘zd§}€ﬂﬁﬁ*of;
100% w/ v net hanol (to a final concentration of 0.5% to the gromh 20 '
.medi um of yeast culture. Figure 19 is a photographic representation of the
aut or adi ography of dot bl ot assay usirdg- the ECL detection reagents. The
dot bl ot shows the IgE reactivity of the various sera (A- E). Each dot is
| oaded with the following: (1) 2 g of Bt A2 reconbi nant protein, obtained 25
af ter tBSAIRIN AIHENbAARL 1EhesGRTR ASDSFAGE shovigpuriyl Bophbinen!
GST- Bt usio |~ “protein; (3) 2 jig of GST-Bt5 fusion proﬁelgr 4%}112 j1g
of GST dfisioe prateigt {5) throgbif-clRaved ﬁﬁgi%'%ﬁt@’e&%q"a&t Prtgd OGO W yur e
20 shows the seqyence.o erl J nthetic peptide and the peptide
30 vari M@er’ fi*ﬁ%Bp%‘ﬁ?i?%{agé?\%tga’aéigﬁg%e%%ttgdbe 16-anino acid residues in
| engt h, overlapping by 13 ami no acid residues. Peptides 35-67 are Bt5
pepti des designed on the basis of 2 2. APR UUWM -19 .seugenc i by
Arrubla digure 12(is E)DhOFE@%R}BI%@P%ﬂltﬂo%iafelg(%ﬁ%wq}%n% 8?%’3? %%O%gc?‘l’éﬁ Bﬂfillhes e
peptide varignts contaln nat ' {, 36100 Bar0keiBhBmpket;dins ‘
Fi gure ﬁ%%%ggn%%%en%%{cﬁgﬁgisgéﬂé%%enc sa{ﬂgggaé{égl genom ¢ DNglobt ai ned by PCR
5 anpl i b patiuds ektran lahe3sBITY anedGET-BLO.n tes. I ntron sequences are
indicated in | ower cases. Sequences underlined ar the start and stop
codons. Sequences 1 to 5 and 6 to 11 representing Bt5 gene sequences
obt ai ne%%ﬁ,%ﬁﬁ@%m e A ISAIIPHUE 2Bl BiduRices dededt fresl yhe Rpheménce t o
Bt 5 sequefces refers to the published cDNA sequence reported . b A“Qﬁda et
al . 1015)keqidnodest tre Bifevaiaphs as sletiven e Figue 24uNuaher 8 B5SPPiIBACHES (e DNA
10 sequence. Figure 22 shows the conparison of the deduced am no acid
sequenc ®&siigp of ﬁ@oéﬁ*&'e'vari ants. Number on the right indicates the
position of the amno acid residue. 15 Figure 23 shows the sequence of the

Bt5 peptide variants that contain at |east one hunan -cell . epito These
epi t opeFigue: lﬁmthemuclmuﬁégﬁ%ﬁ@%ﬂfr%tss‘@fg‘én‘@é‘aﬁﬁl @F@Spﬁ“@ﬁg oﬁﬁge
found. (b, WEAles i€ ShbicbERARRRAR. & lric REAIRA hr Blelstdr SRY&Rond wirdt) =

st rong
7 15  polyadenylated sites. Bi5 is the sequence published by Arruda et al. (15).

Figure 15 is a representétion of the nucleotide sequence of BtA2 (SEQ ID NO:74). The
pumbers indicate the nucleotide positions. The nucleotide sequence of the clone is 507 bp
in length. This includes a linker sequence ggccagag, a 286 bp 3’ untranslated region with a

20  poly-A tail and a 218 bp probable truncated coding region for the recombinant protein with
a stop codon (TAA) at nucleotide residue 219-221.

Figure 16 is a representaiion of the nucleotide sequence and the deduced amino acid
sequence of clone BtA2 (SEQ ID NO:74 and SEQ ID NQ:75). The numbers indicate the
25  nucleotide positions. The inferred amino acid sequence from nucleotides 9-218 indicated
that this partial clone codes for a protein of 66 residues, with 8 cysteine residues in the

molecules.

Figure 17 is a photographic representation of the plaque IgE immunoassay showing the
30 IgE reactivity of 19 mite allergic serum samples and 1 non-allergic serum sample tested

with the recombinant protein BtA2. Eight serum samples showed strong positive, 7 serum




cell response; (-)- no T cell response. Polynorphic am no acid residues .
were denoted by single |letter abbreviations for am no acids and the nunber’
--indi cated the residue position. 20 2 2 . AP 420% -20 DETAI LED DERORI Rk ON
OF THE PREFERRED EMBODI MENTS The present invention provides a novel protein:
fromthe domestic dust or storage mte or a derivative, honologue, :
anal ogue, chem cal equival ent or n1net1§ t hereof which protein is 5 capable.
of inducing or facilitating the induction of an inmune response to t he :
donmestic dust or storage mite. This protein is conveniently in isolated or:

purified form The identification of this proteil ,@and s TEﬁCOditﬁ% ' :
nucl ei c ﬂmlrlesssllqm@dcshghﬂ&\/v’%éwm@ﬂ 4 |SPFt“§? sargples, shewed pegatlyP BheSE " NMWecul es |

as ther L%@r%ﬁgﬁg% ngggtaygﬁe %Pmﬁﬁs&ééliﬂgi ¥, 6.0N®, 8SPEAS, 06 ahd1e

pr esent eic acid  nol'ecul e or derivative:
thereof PPERMHHOSHING. Panklaln@BEd na::segmﬁanae aendipfitlygositive wdweysae pensl aunben a
sequence encoding a protein all ergen froma dust mte or a deri vatl ve,
honol ogutd,dg, 1 anst 1 atgmegalive- protein allergen. 15 Reference to "mte"

shoul d be understood in its broadest sense and incl udes snall arachni ds of
the order Acari. Preferred mtes include mtes fromthe fam

A ycyphagigdge 18sisca phstdgk‘@}mh)mmesentanomes’ tBe SD%@A@K&O%W&Y‘) anabysioghd in

house dust and storage mi.tes. in r nt
vent | orvopmBPREEAPToSR STEERIEH &1 1L M) 20 PR Bl OR B, PBE
ther eof gAIMIJ Sh6d itk BoBftde LARANEDAR RASOUTAE recdimitamPipeotehi of vloho 2
sequence®encoding protein allergen froma mte or a derivative, npl ogue

or m met BeADfs a@rcdﬂmatdlyei?ridalﬂmr @Sﬁ-mmm erq’celgeqfdﬂw%lsaapm%@ﬁte Ys35

selected _from Bt| Bt 10 rphic -
var i Hht skPhEfs{ I ‘H““BSF%PE*\%O gr@ o%ﬁ?g éeﬂrsllg e ef@%!add/BPZS

Al er gengyy F.ﬁa@&n Thd ﬁﬁxﬁﬂﬂnlﬁelaafﬂse&@{earm&z brotdin (mlybast v O‘Ieflbﬂ rfearth dayer ei n
as "Bt"

o5 Bl e gens Rorererce tﬁaﬁ‘p@&ﬁ%ﬁaﬁs eBPR AT TS BRole, RO
SenS! {12 S ) S 08 BB GO o it
i Mmune  concentrations of GST-fusion BtA2 protem punﬁed by glutathione affimty
15 chromatography and two lanes with different concentrations of elute (GST-BtA2 fusion
protein which has been cleaved with thrombin and then purified by glutathione affinity
chromatography. The elute is the 7.0 kD BtA2 recombinant protein). Gel B shows the
molecular weight marker lane and the time kinetics of protein expression (day 1 to day 4)
after the addition of 100% w/v methanol (to a final concentration of 0.5%) to the growth

20  medium of yeast culture.

Figure 19 is a photographic representation of the autoradiography of dot blot assay using
the ECL detection reagents. The dot blot shows the IgE reactivity of the various sera (A-
E). Bach dot is loaded with the following: (1) 2 pg of BtA2 recombinant protein, obtained

25  after thrombin digestion of the GST-BtA2 fusion protein; (2) 2 pg of GST-BtA2 fusiof
protein; (3) 2 pg of GST-Bt5 fusion protein; (4) 2 pg of GST alone; and (5) 2 pg of B.

tropicalis extract, respectively.

Figure 20 shows the sequence of the overlapping synthetic peptide and the peptide
30 -va;riants. The peptides were designed to be 16-amino acid residues in length, overlapping

by 13 amino acid residues. Peptides 35-67 are BtS peptides designed on the basis of




response. In this regard, the inmune response may be a hunoral and/or a
cellular imune 2 2 APR 20D4 -21 response. In a preferred enbodi nent, the
i mrune response conprises a hunoral response conponent and, n%% APR 200
particularly, an IgE response. In one particular enbodinent, the allergen
. 1s-troponyosin or a honol ogue or derivative thereof. A "Bt" allergen '
i ncludes a polynorphic variant of a Bt allergen. Exanples of pol ynorphic
variants include the 5 polynorphic variants of Bt5. The Bt5 all ergen was
di scl osed by Arruda et aL. (7). Exanples of specific Bt5 pol ynorphic
variants are those set forth in SEQ rEPNO 38 to SEQ I D NO 53 (genom ¢
sequences), SEQ ID NO 59 to SEQ ID NO 67 (cDNA sequences) and SEQ I D NO 68
to SEQ I D NO 71 (am no acid sequences). 10 According to this _enbogiBttrrﬁnt,
there | .o iAol bpakaiied: Bl 9 opiled 8ol 1d cart gheopeptide VAT HDF 96 Bitrer eof
conpri si rlf‘g a nucl eoti de sequence encodiq.% or CO@W@}(ﬁ&ﬁsto a seguence
encodi nFheseqpreptids veridnkseqogiain PRYFAIL QreyR: AUaAns k&Y Ve honol ogue or
mnetic of said protein allergen, wherein said protein allergen is a
pol ynor phic variant of Bt5 having an am no acid sequence.as sdgé f? h in
any onefﬁg/ur'éEﬁ IRoNO RO riuelcSEA: | BqMcES ofr BIE5 2emmicDDNG @RAIBeSRY r 71
or a derivative, honologue or m i c thereof I - jehaut 45%
si mi 5 ar anyplification &m@eﬁéﬁvaog@aﬁfgﬁ%é nyils- e‘F%g‘{%lQ%% rb%’%ﬁ‘%?**%‘%%ﬂ D NO49
to SEQ LD NG5 0L QNG e bAr SR 4Bp Moudi. Shigucnceal o ikt Gyto Hhhe
pr esent “Mfie Y& it provides an isolated nucleic agid nglnigigul e Olpy 2011:6S
deri ?/at rdRedeNBRE AB5CgenRr bajuagces ghlelmeé)tﬁ@é Celogjast g0 fﬁ?ﬁ?@e& Toites,
conpl enentary to_a sequen encodi n s i . tescefebortal a
deri vat irﬂs@PCt%/f@#beR‘fé‘ﬁfén‘Eﬂm wﬂge%Fgreggr?éQ%@O%@ghgﬁ Iaglsé\egr_le?l Wthﬂeﬁ?3 n said
prot ei n al k ergep, i (fs)PRuBRE Bithe Yighi mdicatds (Be uoleetids positéan af Pk i de
sequencé’yi S Substanti glly as set forth in any one of SEQ ID NO 38 to SEQ
| D MO 4QeqienSEQ | D NO 55 to SEQ I D NO 67 or a derivative, honol ogue or
mnmetic 25 thereof or a nucl eotide sequence having at | east about 45%
simlarity to any one of SEQID NO49 to SEQ ID NO 53 or SEQ | D I\ﬁ]}’ﬁB to
SEQ | D N@hdvde £ stk @0fpeascesfiiha deduccdpabine aol segeaces rige B sh)ibne of
SEQ ID NO'38 to SEQ ID NO 40 or SEQ ID NO 55..t0 Sn%c?aclicprééﬁug or a
conpl enentianty. Nombet onsthe sihyindisates e RISUQHARS AWTRALT 57530 Reference to
a "sensitized" individual should be understood as-a reference to an
i ndi vi dual ] L ot least human

15  Fignre 23 shows the sequence of the BtS peptide variants that contain at least one

T-cell epitope. These epitopes are located in the regions where sequence polymorphisms
are found. (+)= weak T cell response; (++)= moderate T cell response; (+++)= strong T
cell response; (-)=no T cell response. Polymorphic amino acid residues were denoted by

single letter abbreviations for amino acids and the number indicated the residue position.

20




who has been previously exposed to an allergen and upon subsequent exposure
to the sanme .2 2 APR 2004 -22 allergen nounts an inmune response which
utilizes nmemory B and/or T cells.- An individual who is "susceptible" to
" the sensitization is reference to an individual who, upon expésuk&it &nhe -
allergen for the first tinme, will nount a primary inmune response to the"
~allergen. The allergen may conprise one or nore epitopic regions to which a;

huroral i mmune response is directed. -B®-may al so, or alternatively, '
conprise one or nore peptide regions to, which a T cell response is
di rect ed upon processing and presentation of the protein by an antigen
pr esent i pgELHIED IDESORYPTIGNOF ITHE PREBERRED EMBOBIMENES gen def i ned
herein w not necessarily induce an 10 inmune response in al
i ndi vi dual s who are exposed to it. It should also be -understood that even
within a_group qf. indivi 16 SR BeV ; @& mité beae
i ndi vi dud %preﬁgﬁ 1Bxéen$1é>£ g‘?}@hig/sey\g%e?%%é&g cer tai al cﬁ’“&%ﬁ%gﬁsg?k g%g_a es of the
al | er gendervativh) foniclg e andlogue, phemixiapbqavaiént cpuniaratic thaypofowbieh peoteindace _
are relevant wherein Introdyction of an. i nogen, such as. ap all n, at
Very i gremsbloset incheine qudas g heindiriion BEEN Thening Rt hs Uorfi e
pref er g, STROURRA! mik Tl G8ABh IsNWSiehifpriavisoREda pafifiad nnL Thei o
acid nolecule or dertvative thereof conprising a nucleotide sequence :
encodi ngidentificnionl ekt proyein,camsl e queding wivdodang SLIPPISENW JeMBHy R r om a
mte or a derivative, 20 honologue or mnetic of.said protein allergen
wher ei h g4@.dhenss ofi thesgmele ﬁs‘?%ﬂgiape%wﬁggidhaf]g%tﬁ: %r%gtﬁb aci d sequence as
set forth in any one of SEQID NO2 to SEQID NO 14 or a derivative,
honol ogue or mnetic thereof or having at | east about 45% or r%aler_ :
si ni 1@ri Agcortimgly) omé reopenti of Sy peasert HEDHQ (HOYIACS ﬁnsﬁéateé %Ef?‘ct 81dEQ 1 D
NGO 14. This protein is. referred i 1 Bt-41" o) ngjyng -
gene is “’@beff & on Wlagv?)ah %Ogl é;?)ﬁ';?ﬂg%' Ee%prqglgleeﬁglalén\%qﬁ'??c oér:l %{Cg\é;ilﬁ e_gjran
i sol at edcguplegicataas tola BRJuRAEH encodingCeprbiedt dlkegdrhfomof dusonpieicsiandprivative,
nucl eoti de sequence encoding or conplementary to a sequence encoding a
prot ei n hoinelogae of mmetc At $46d Broten gHeREGRt i ve, honol ogue or minetic of said
protein allergen, wherein said protein allergen is Bt1ll wherein said
nucl eot i de )

15 Reference to “mite” should be understood in its broadest sense and includes small

arachnids of the order Acari. Preferred mites include mites from the family Glycyphagidae,

such as the domestic mites B. tropicalis which are found in house dust and storage mites.

Accordingly, another aspect of the present invention provides an isolated nucleic acid
70 molecule or derivative thereof comprising a nucleotide sequence encoding or
complementary to a sequence encoding protein allergen from a mite or a derivative,
homologue or mimetic of said protein allergen wherein said protein allergen is selected
from Bt11, Bt10 and BtA2, each as herein defined, or polymorphic variants thereof and a
polymorphic variant of Bt5 as herein defined.
25

Allergens from mites and in particular B. tropicalis are referred to herein as “Bt” allergens.

Reference to a protein “allergen” from a mite should be understood to mean that when
introduced, in an effective amount, to sensitized individuals or individuals who are
30 susceptible to sensitization, the protein will elicit, induce or otherwise facilitate an immune

response. In this regard, the immune response may be a humoral and/or a cellular immune




30 sequence is as substantially set forth in SEQID NO1 or SEQID NO 2 or
SEQ ID NGO 13 or a derivative, honologue or mnetic thereof, or capable of .-
hybridizing to SEQID NO1 2 2 APP, 204 -23 or SEQ ID NO 2204'? A 208 NO: 13
or a conplenentary formthereof under |ow stringency conditions. In '
anot her preferred enbodi nent, the present invention provides an isol ated
nucleic acid 5 nolecule or derivative_thereof conprising a nucleotide
sequence encodi ng or conpl enentary tozé'sequence encodi ng a protein
allergen froma mte or a derivative, honologue or mnetic of said protein
al l ergen, wherein said protein allergen is Btl0 having an am no acid
sequencgsponseUlis priferaéd ymbedinfeot, the MMEEQSPINOCOPPHFCSSHONEANOSPOBE or a

derivative, honol ggue or m netic thereof having at | east - 459

si i | ar pespensnt fedam%p%ﬁcgﬁglgqaeﬁsfésm%w?- S Ra@‘;@a{ %B'%@J&?éé‘ﬁ th§EQ ID
NG 31. %’Jrg%rpﬁrtfrééﬁd%%shry or L MBnIGRRYr defvaiie tBBreBf.ON I“BESalivtges dichides a '
nucl ei ¢ ac nol ecu

e or derivative thereof conprising a, nucl eg‘{(‘i@dﬁl
sequencpolynooghingvasiant offd @tealtcagen. tExamplesegl pabanapbisdyHEnE Biestds; the

D oty DA TRNRar VAP Kai 8y B OISR opie fistlost] 5" Wik, doa2 08
-lnl[J)C :\JgOI ;gg%gpﬁﬁqzlf%ﬁeaﬁ'b BBSpeHABGIHAR Valanls Zetthéserdeh forth SESEQDINNQS800 SEQ

a nucl eotide sequence having at | east 45% si r&)clp%hl m SEQ
| D NO 28E@r IBEWQ:53 N(@esomiy saquanges).e SEQIdDs didfcte SEShPe P01y i ng
to SEQ I D NO 28 o L { t her eof under |ow
stri ngeﬁweﬁ%eﬁgﬁ‘i %ﬁé%l'ﬁlds\&pﬁﬁéétp r[1|§ il\gé'?gwélrﬁ{r}%&% ?{)%qul%ﬁcﬁ@e)rei n as "Btl 0".
The correspondi ng gene is "Bt10". In another preferred enbodi nent, the i
present invention provides an isolated nucleic aci |l ecul.e rivative
t het@of Aseprdimesimiua thqdea@mdéh%dm@wﬁf‘é‘n%aﬁﬁ o F‘“g'%bcnﬁ?lﬁ @ﬁ‘["'&‘ﬁ% oa |
sequenc 861%?3?1%%: t%gﬁ%g%) ?isihéah | flctehdd lrslgtgﬂre%cénehgod%ﬁg drodgmplahkmery &6 a '

honol ogue™ or Sald protein a gen, wherein said protein
al | er gegequendd ditodig\d protedm alierperoframi ainite que dedvaiiyeskameloguchor HINGES ¢fD

NGO 75 or .a derjvative, honologye .or mneti.c thereof.,.ar i t t L
about 459 Hrotg {eégensl- cre ng ptr?}m&rf‘rﬁﬁfﬁeﬂds APPH™Me ]ailﬁéfr%@g&sd;?gt?o}}altv n SEQ
I D NO 73:; aﬁﬁ?o M &qhatdel EWeRkbh i B BRESEHEQI TIY BI0:49 10 BB [@$0&3 or

nuc

i sol ate ei ¢ aci'd nol ecul e or o L .
15 SEQID NO:68 to SEQ ID NO:71 or a derivative, homologue or mimetic thereof or having

at least about 45% similarity to an amino acid sequence set forth in any one of SEQ ID

NO:49 to SEQ ID NO:53 or SEQ ID NO:68 to SEQ ID NO:71.

More particularly, the present iﬁvention provides an isolated nucleic acid molecule or
20  derivative thereof comprising a nucleotide -sequence encoding or complementary to a
sequence encoding a protein allergen from a mite or a derivative, ‘homologue or mimetic of
said protein allergen, wherein said protein allergen is a polymorphic variant of Bt5 wherein
said nucleotide sequence is substantially as set forth in any one of SEQ ID NO:38 to SEQ
ID NO:40 or SEQ ID NO:55 to SEQ ID NO:67 or a derivative, homologue or mimetic
25  thereof or a nucleotide sequence having at least about 45% similarity to any one of SEQ ID
NO:49 to SEQ ID NO:53 or SEQ ID NO:68 to SEQ ID NO:71 or a nucleotice sequence
capable of hybridizing to any one of SEQ ID NO:38 to SEQ 1D NO:40 or SEQ ID NO:55

to SEQ ID NO:67 or a complementary form thereof under low stringency conditions.

30  Reference to a “sensitized” individual should be understood as a reference to an individual

who has been previously exposed o an allergen and upon subsequent exposure to the same




derivative thereof conprising a nucleotide sequence encodi ng or _
~conplenentary to a.2.2 APR 2004 -24 sequence encoding a protejin allergen
froma mte or a derivative, honologue or mnetic of said j ri)tk‘?% 2004
al l ergen, wherein said protein allergen is Bt A2 wherein said nucl eotide
sequence is substantially as set forth in SEQ 1D NO 74. or a derivative,
honol ogue or mnetic thereof or a nucl?btide sequence having at | east
about 45% simlarity to SEQID 5 NO 74 or a nucl eoti de sequence capabl e of
‘hybridizing to SEQID NO 74. This protein is referred to herein as "BtA2".
The corr egRandi BRuSBNSN | imBlc A ZesponsEN@hichr Flizepr Miemiory’ Bandd/opdT ygedipt ide”
are used I nterchangeably herein to refer to a polyner of anmn %ci d
r esi dues.indigidugbwhens &weesptible’ e fiei sgBsitizaton g safergnee,iy) %@&V%@PW ?oUPHe
term"simlarity" as used herein. i t, ] i s ! WESdhsE 2Ry ed
sequence<XPEIE %%ﬂf'?u%l eé%?nlgo tg? %gr%q%éjg@?dﬁ evel #%r%ﬁ?lﬁ%r eis €
non- i dentjifepped! ThB@RHEheRhY dompeisebne of shorel qpitopie regions taledidi aflemsneles
bet ween sequences which result in differept amno acids that are id
‘never Bhelisgrumediespasge ipdested dt H8Y 40, Pha t%"f‘%‘?’?%rcgmpnisﬁ B¢ PhAYire peptide

bi ocheni ca -0@94 %hj%i—? aCP AT AE gé‘?é dr&& ﬁgoﬂ%%c%ssiﬁgem Pfesélﬁﬁtiéxﬂ@f'&liet y at

the amind acrd Ireve , simlarit I ncludes amno acids that are

nevert helgsrin oy ai adiden peesehting tdk. at the structural, functional,

bi ochem cal and/or conformational levels. In a particularly preferred
enbodi ment, nucl eoti de and sequence conpari sons are nmade at the | evel of

| dentity IF] Qﬁcl?ff(g als§ B8 un?i’:ﬂgwoﬁrtilﬁtﬁhe glgzirgﬁf A8 Berdi® wille 86 ndeessafPLiade® an

rel ati onshrps between two or nore polynucl eotides or _pol ypeptides jnclude
"1 ef dDendmnsegUresyoase i’ bindivifednwiv attoswposedstedty dintheulsi aiga ke yndgrstood that

"sequence identity", "per.centage of, sequence simlarify: " L 2d610f
sequence SVARNYIHIY @ go“ﬁ@@é?&ﬁ‘taq%aslwhos?‘%Iieg?qnﬁ;}r??o "tgégls}%(r R ’itggeicl@gntl tysc'). A
"1 ef er enGgay BHYEPERSvE Snbl td £@sitaid 2apet of2boshgecpfetht lajlerbbntin this mgardoflieen at
| east 25 or” above, such as 30 nononer units, inclusive e . | eot i dﬁsanand

nu
ami no acipincipdésdéslow ang ehigh hdospetolgrarcet a5 BRIFYARE Y RAGEIR JELTOHRSH, O
conprise.(1) a_sequenc I, - I 1.0 L&ot i de
cequence) ThuPef ER b Glorl bt ReBPplahCl: Rery Moy SRR, SrheRte okl
sequ@gice tbladnces di vergent between

In one preferred embodiment, the present invention provides an isolated nucleic acid
molecule or derivative thereof comprising a nucleotide sequence encoding or
complementary to a sequence encoding a protein allergen from a mite or a derivative, -

20  homologue or mimetic of said protein allergen wherein said protein allergen is Bt11 having
an amino acid sequence as set forth in any one of SEQ ID NO:2 to SEQ ID NO:14 or a
derivative, homologue or mimetic thereof or having at least about 45% or greater similarity
to an amino acid sequence set forth in in SEQ ID NO:2 to SEQ ID NO:14. This protein is
referred to herein as “Bt11”. The corresponding gene is “Bt// i

25
More particularly, the present invention provides an isolated nucleic acid molecule or
derivative thereof comprising a nucleotide sequence encoding or complementary to a
sequence encoding a protein allergen from a mite or a derivative, homologue or mimetic of
said protein allergen, wherein said protein allergen is Btll wherein said nucleotide

30  sequence is as substantially set forth in SEQ ID NO:1 or SEQ ID NO: 2 or SEQ ID NO:13
or a derivative, homologue or mimetic thereof or capable of hybridizing to SEQ ID NO:1




the two pol ynucl eoti des, sequence conpari sons between two (or nore)
pol ynucl eoti des are 30 typically perfornmed by comparing sequences of the
--two potynucl eoti des over a - "conparison wi ndow' to identif{§ angticanpare

| ocal regions of sequence simlarity. A2 2 APR 2004 -25 "conpari son
wi ndow' refers to a conceptual segnment of typically 12 contiguous residues
that is conpared to a reference sequenge. The conpari son w ndow nmay
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sequence having at least 45% similarity to SEQ ID NO:28 or SEQ ID NO:30 or a
nucleotide sequence capable of hybridizing to SEQ ID NO:28 or SEQ ID NO:30 or a

complementary form thereof under low stringency conditions. This protein is referred to

20  herein as “Bt10”. The corresponding gene is ‘Bt/0” - -

In another preferred embodiment, the present invention provides an isolated nucleic acid
molecule or derivative thereof comprising a nucleotide sequence encoding or
complementary to a sequence encoding a protein allergen from a mite or a derivative,
25  homologue or mimetic of said protein allergen, wherein said protein allergen is BtA2
having an amino acid sequence as set forth in SEQ ID NO:75 or a derivative, homologue
or mimetic thereof or having at least about 45% or greater similarity to an amino acid

sequence set forth in SEQ ID NO:75.

30 . More particularly, the present invention provides an isolated nucleic acid molecule or

derivative thereof comprising a nucleotide sequence encoding or complementary to a




Co., Ltd., South San Francisco, California, USA) using standard defaults as
used in the reference manual acconpanying the software. Sinmilar co nts
—apply-imrelationto sequence simlarity. 30 2 2 APR 2004 D8 ﬁgﬁeﬁﬁce
herein to a | ow stringency includes and enconpasses from at |east about O
to at |east about 15%v/v formanm de and fromat |east about.- 1 Mto at
| east about 2 Msalt for hybridization,, and at |east about 1 Mto at |east
about 2 Msalt for washing conditions. dGeneraI ly, low stringency is at
from about 25-30C to about 42C. The tenperature may 5 be altered and hi gher
tenperatures used to replace fornmanide and/or to give alternative .
st ri ngencseqeanediencashing a protoinallgrsen fiom amitermdieryative, hemologps AyEHRGtE of
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be appl | e e asrBeh, ey, ST prblehlBheel o BAT AN AR o RAGTY
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hybri di zamnimgtic tharsofier pansieoldpsrquencs hoving a{eqst gaqut dqh, iy lagity #o br
washi ng i 1] j r i ' boes Nel. pRAS
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at | east refedred tO horkiMig Bia2”| Eastormbpundingdgeht i B&d2”. f or hybri di zati on, and

at | east about 0.01 Mto at |east about 0.15 Msalt for washing
conditions. In general, washing is carried out Tm= 69.3 + 0.41 (GO %

[ Marmur I, %n@o?éo&e%?) hnd _'“B&‘l?y’ﬁ&ftidet’ hee TRE®finRrdhuntasLDMYHEES aBL30y 1C

- With every Increa 1%in e nunber of msmatch base pairs [Bonner and

 Laskey ( 20iymerroffamind deidirssidesst Fartahvémenches épapiige’ tichdes onpdpprptideons.
Accordingly, particularly preferred |l evels of stringency are defined as
foll : low stringency is 6 x SSC buffer, 0.1%w v SDS at 25- 42C;, a

noder at e Pid feRf @BENdrity2astusedGelih frRlude? edd6t WdsntiSpbeiieen comppedakquances t he
20 range 20C to 65C; high stri_n%eglc is 0.1 x SSC buffer, 0.1%w v qu? at a
Mot ’

t enper at watdéhe picleptideceysamigy' acid re, thsee ts pn-idsatity, a dbs pugleghds: I
cont enpl at es.;.a..hucl ej | LVatd r |.S) a
mucl coti qsTigiEnfefids Btelth; Botcln Shqiepbis Rhick St G fP M
deri vat i waat 410 melaeistess elgictad icach dtherem fthe stracpal) | fanaionhl brdctiemical andioiSEQ

'D N%Sl OJonlt‘cErfnational levels. Where there is non-identity at the amino acid level, “similarity”
includes amino acids that are nevertheless related to each other at the structural, functional,
biochemical and/or conformational levels. In a particularly preferred embodiment,
nucleotide and sequence comparisons are made at the level of identity rather than
similarity.

20-
Terms used to describe sequence relationships between two or more polynucleotides or
polypeptides include “reference sequence”, “comparison window”, “sequence similarity”,
“sequence identity”, “percentage of sequence similarity”, “percentage of sequence identity”,
“substantially similar” and “substantial identity”. A “reference sequence” is at least 12 but

25  frequently 15 to 18 and often at least 25 or above, such as 30 monomer units, inclusive ef
nucleotides and amino acid residues, in length. Because two polynucleotides may each
comprise (1) a sequence (i.e. only a portion of the complete polynucleotide sequence) that
is similar between the two polynucleotides, and (2) a sequence that is divergent between
the two polynucleotides, sequence comparisons between two (or more) polynucleotides are

30 typically performed by comparing sequences of the fwo polynucleotides over a

“comparison window” to identify and compare local regions of sequence similarity. A




-arise from

conpl ementary formunder |ow stringency conditions. This nucl eotide
sequence corresponds to "Btll ". Preferably, the present invention
contenpl ates a nucleic acid nol ecul e encoding Bt11 or 30 depi ¥xpki ¥pe

~ thereof conprising a nucleotide sequence substantially as set forth in SEQ
IDNO1 or SEQIDNO2 or SEQID NO 13 or a derivative, honol ogue or
mmetic thereof or 2 2 APR 2004 -27 capable of hybridizing to SEQID NGO 1
or SEQID NO. 2 or SEQ ID NO. 13 or thet#5-conplenentary forns under |ow
stringency conditions and which encodes an am no acid sequence
corresponding to an am no acid sequence set forth in SEQID NGO 2 or SEQID
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under |ow stringency caonditions o : ef er ence r el . an
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Ive splicing of BilT nRNA or nutants or ol¥mrphic
var i Bnt samf ofBht various Bethods setecteh Reforerastalschimay be mage r‘i‘éfhes%ﬁés i fagpily of

reference herein to Bt 11 and Btl] ,in¢l.ude r ef nge gderd: [
ol opsbroRFbgndor RDRICRCBN b SIHEEE e 'af P 8 IR iseRlidiP or
par ti cut alynetdianbBisi¥ean Be fodnd ianshit BLS bf Aubutel udg. (28).er ence to pol ynor phic

variants such asbut not limted to the variant defined by the nucleotide
sequence SEQ ID NG 27 and its

The terms "sequence similarity” and “sequence identity” as used herein refers to the extent

15 that sequences are identical or functionally or structurally similar on a nucleotide-by-
nucleotide basis or an amino acid-by-amino acid basis over a window of comparison.
Thus, a “percentage of sequence identity”, for example, is calculated by comparing two
optimally aligned sequences over the window of comparison, determining the number of
positions at which the identical nucleic acid base (e.g. A, T, C, G, ) or the identical amino

20  acid residue (e.g. Ala, Pro, Ser, Thr, Gly, Val, Len, Ile, Phe; Tyr, Trp, Lys, Arg, His, Asp,
Glu, Asn, Gln, Cys and Met) occurs in both sequences to yield the number of matched
positions, dividing the number of matched positions by the total number of positions in the
window of comparison (i.e., the window size), and multiplying the result by 100 to yield
the percentage of sequence identity. For the purposes of the present invention, “sequence

25  identity” will be understood to mean the “match percentage” calculated by the DNASIS
computer program (Version 2.5 for windows; available from Hitachi Software engineering
Co., Ltd., South San Fréncisco, California, USA) using standard defaults as used in the
reference manual accompanying the software. Similar comments apply in relation to
sequence sinmilarity.

30




correspondi ng am no acid sequence SEQ I D NO 27. Anot her aspect of the
present invention contenplates a nucleic acid nolecule or derivative 30
__thereof..conprising a nucl eoti de sequence substantially as sef 7f aPRhZi0A SEQ
ID NO 28 or SEQ ID NGO 30, or a derivative, honol ogue or mnetic thereof or
capable of hybridizing to 2 2 APR 2004 -28 SEQ ID NO 28 or SEQ ID NGO 30 or
conpl enentary forns thereof under |ow stringency conditions. This nucleic
acid molecule is referred to herein as2®Bt10 ". Preferably, the present
i nvention contenplates a Btl 0-encodi ng nucleic acid nolecule or 5
derivative thereof conprising a nucleotide sequence substantially as set
forth i n RfQehd2 NeiaGoar loBE@Rihgnbipiudes and drddnvigistesdironh anlehastoaibeund teraimet i C

t hereof or capable of  hybridizing to SEQ ID NO 28 or SEQ | D O or.their
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sim | ari t(eremlgt 1dveagingticycizndtifopmo aBowrAsAiN Griodsboun4SED Tho thibpaétwe n8FQ | D

NO 30 and wherein said am no acid seguence defines, a pql ypepti de having
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subst ant %gﬁ%ﬂﬁé@ﬁ Igsr' t TBII&% %E%QIII% e@%ﬁ %?[’ ESB:‘E%SP{[I)} HQS%?H‘F%?E({ naacllo‘gi c
aci d nol etrigencys at 424E.r Attemnatihe seingerry ¢dBilitidhs Ref be epppbedhavbere neaessady,l O

i ncl udes both a ¢DNA npl ecul e, and enoni ¢ gene as_well .as an ynpr phi c
variants S“‘&h%sr ’@S&‘."nﬁfnﬂﬁ@%"ﬁfe?’vbﬁfg‘dﬂaﬂa HECHTPBLSERt frf“!‘i'vaéﬂ‘qubgb%’éﬂg%‘h%’at es
a genoni G, Quch&iaboRCidh, W &EHladid ERROELM %t RabkQiut GSTNIMB L Vst RLEOD M
capable of hybridizing to SEQ D NGO 28 or SEQ 1D NO 30 or conplenentary

f or 0t healedr bybralizhéiony and weleast dhonbDdgMetooat Ipasisbuat 0.Ravlesalt, for wasbingl ow

' ditions of. 42C T ' | ei ' | ecul bl
ancodes SRTORGm b et MG Rare A GreBtpeEh drolf pf BB GO BA™ ¥
under st o0&l &SatdedstaBH@NIE, vy &rinafdddEndofroftdt 1€ast abshit BLAIOM feesess: abelty ,

I ncl udi n%, for exanple, any peptide and cDNA isoforns which
0.15 M salt for hybridizafion, and at least about 0.01 M to at least about 0.15 M salt for

washing conditions. In general, washing is carried out T, = 69.3 + 0.41 (G+C)% [Marmur

15 and Doty (26)]. However, the Ty, of a duplex DNA decreases by 1°C with every increase
of 1% in the number of mismatch base pairs {Bonner and Laskey (27)]. Formamide is
optional in these hybridization conditions. Accordingly, particularly preferred levels of
stringency are defined as follows: low stringency is 6 x SSC buffer, 0.1% w/v SDS at 25-
42°C; a moderate stringency is 2 x SSC buffer, 0.1% w/v SDS at a temperature in the

20  range 20°C to 65°C; high stringency i1s 0.1 x SSC buffer, 0.1% w/v SDS at a temperature
of at least 65°C.

Another aspect of the present invention contemplates a nucleic acid molecule or derivative
thereof comprising a nucleotide sequence substantially as set forth in SEQ ID NO:1, or 2
25  derivative, homologue or mimetic thereof or capable of hybridizing to SEQ ID NO:1 or i’fg |
complementary form under low stringency conditions. This nucleotide sequence

corresponds to “Btl]”.

Preferably, the present invention contemplates a nucleic acid molecule encoding Bt/1 or
30  derivative thereof comprising a nucleotide sequence substantially as set forth in SEQ ID

NO:1 or SEQ ID NO:2 or SEQ ID NO:13 or a derivative, homologue or mimetic thereof or




arise fromalternative splicing of Btl O nRNA or nutants or pol ynorphic
variants of BtlO or Bt10. To the extent that it is not specified,
—reference herein to Bt1O and Bt 10 i ncludes 30 reference to ﬂ ri \f)ati ves,
honol ogs, anal ogues, chenical equival ents and ninetics ther- §f APR 2004PR
2004 -29 Still another aspect of the present invention contenplates a
nucl eic acid nolecule or derivative t eof conprising a nucl eotide

sequence substantially as set forth in SEQ ID NO 74, or a derivative,
honol ogue or minetic thereof or capable of hybridizing to SEQID NO 74 or

its conpinentary formunder |ow stringency conditions. This nucleic agid 5
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cont enpl } i e e i S a
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deri vat i sequenosebeespending o ratantns heidesfuace cetpiebthan FEG yRINQi22omJEQIIBEQ

i ch endUAd3 it SEARFCIEVEIE LARISLADR Crs HEPONE P SOSBAD SRTROHE RIS

sequence . i . a sequence having at |east about 45%
B§Ce 288k ifh Qﬁqteﬂ N&Egr §§g\i;§ NO: 1. 0

simlarity to at ast 1 guous amno acids in SEQ ID NG 75. i 15
Even nore particularly, the present invention contenplates a nucleic acid

' SEQ | BeNer S Al b PSS SelhaT GBI Gs by AR abPleeth o
a ref er eRggudnBe 3bd fok@rABSID TDBNOD PR FithZa céredsprdihy lnino béial dedudi@e stor

exanpl e, any peptide and c isoforms 20 which arise fromalternative
~ spli ci ng forth Bt BBORNAO027.nut ant s or pol ynor phi c-variants of BtA2 or BtA2.
To tE extent that it is not specified, reference herein to Bt A2 and Bt A2
i ncl udes reference to derivatives, honol ogues, anal ogues, chem cal
equi val emisreapgtticiiai®! ithe prihe dhvenfbn Tdvntanslaes na afrd/-encaime riveldie ekit abl y

B or B oo e dene e e s L o NG
om0 B I B P Pber s of ¢ he order Acari. The protein
and/ or gene nay al so be isolated )
15  Another aspect of the inresent invention contemplates a genomic nucleic acid molecule or
derivative thereof capable of hybridizing to SEQ 1D NO:1 or SEQ ID NO:2 or SEQ ID
NO:13 or their complementary forms, or a derivative or homologue or mimetic thereof,

under low stringency conditions of 42°C.

20  Reference herein to Btl1 and Bt/ should be understood as a reference to all forms of Btl1
and Btll, respectively, including, for example, any peptide and ¢cDNA isoforms which
arise from alternative splicing of Bt/ mRNA or mutants or polymorphic variants of Bt/
or Btil. To the extent that it is not specified, reference herein to Btll and Bt/ includes
reference to derivatives, homologs, analogues, chemical equivalents and mimetics thereof.

25  In particular, the terms “Bt11” and “Btl1” include reference to polymorphic variants such
as but not limited to the variant defined by the nucleotide sequence SEQ ID NO:27 and its
corresponding amino acid sequence SEQ ID NO:27.

Another aspect of the present invention contemplates a nucleic acid molecule or derivative
30  thereof comprising a nucleotide sequence substantially as set forth in SEQ ID NO:28 or
SEQ ID NO:30, or a derivative, homologue or mimetic thereof or capable of hybridizing to




fromany mte or non-mte species other than those conprising the order
Acari. 30 Collectively, the allergens are referred to herein as "Bt" B
""" -all ergens. The corresponding 2 2 APR 2004 -30 genes are ref2dr dBRt 204 "Bt" ..
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anal oguel) MEEAP cand oueres &fids 2P ACHet ereof. 25 Derivatives

i ncl ude Erra ment. s, portions, mutants, and mnetics from natural
. &T. actBAf S S, ants, ar ( ’
synt het i °B ;{Q%IZ”%I nant sources including fusion proteins. Parts or

fragnents include, for exanple, epitopic regions of the Bt. Derivatives

may be derived frominsertion, delet] 1éik WbidQRoleéulapbmprisiog ds .
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e is referred to herein as “Bt10". Reference herein to ‘Bt10”

-t

This nucleic acid molecul

includes both a cDNA molecule and a genomic gene as well as any polymorphic variants

thereof.

20  Another aspect of the present invention contemplates a genomic nucleic acid molecule

encoding Bt10 or derivative thereof capable of hybridizing to SEQ ID NO:28 or SEQ ID

NO:30 or complementary forms thereof or a derivative or homologue or mimetic thereof,

under low stringency conditions of 42°C. The genomic nucleic acid molecule preferably P

encodes a tropomyosin.

. ;?4).

25
Reference herein to Bt10 and Btl 0 should be understood as a reference to all forms of Bt10

and Bt10, respectively, including, for example, any peptide and cDNA isoforms which
arise from alternative splicing of Bt/0 mRNA or mutants or polymorphic variants of Bt10
or Bt10. To the extent that it is not specified, reference herein to Bt10 and Bt10 includes

30 reference to derivatives, homologs, analogues, chemical equivalents and mimefics thereof.




acids. Insertional amno acid sequence variants are those in which one or
_hore.amno acid-2 2 APR 2004 -31 residues are introduced into a r
predeternined site in the protein although randominserti o Zi&PhiZ88
possible with suitable screening of the resulting product. Del etional
variants are characterized by the renoval of one or nore am no acids from
the sequence. Substitutional amino acigh.variants are those in which at
| east one residue in the sequence has been 5 renoved and a different
residue inserted in its place. An exanple of substitutional amno acid .
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glutam c acid; asparagine and glutamne;, serine and threonjne, Iéﬁi%%)and"g
ar gi ni neNQid, pteedsrivalisg homadegneofmiseatie thereof gt gapain el hbrihising toe kR -

sequenceg, A nel udi.ng fusian i I ) i -r i ns.
ool ogs NSt e P deattimERRnLiti e ARE RikiiE Ry BhRERL PAS MoigP RIE
to, psot eidlsculélesriespandstomaidifferent species. 15 Chemical and functional
equi val ents of Bt or Bt should be understood as nol ecul es exhibiting any
one or nore of the functional activities of Bt or Bt and may be derived
from anyrS@¥afifeutdif! iR proSht hyehidl Cnintoiaitlh ASSIRERIPnAREIY drld et
sScreeni ng processes “suc as natural product screening. 20 The derivatives
of Bt i nehdrele donayiveny s nheledtivy geguérice shibatarsjaily apest HithpaSEQ &P ¥QF4amtd re

. Bt tein f t tides, .. tid t her. prot ei ,
_ non- br ot BFRIEG BomAISEBE or aanicsh erBet R aBap ohPYBaR kI RRd TRy Y or
i ncl yge, ;Rubndlienditiry! thifh lhﬁ&’erf‘l@w siRfehdF&ridaibnk And wWiich &lt8d&San amino acid

i ncorporating of unnatural am no acids "and/or their derivatives during
pepti de, sepehypeptrespendmgptooteiamisg rackie s¢guenerd sethforihsin SEQ MBSOk eF 2 and

th t hod ich, . L. I i 1 :
or ot of nacHBReBan:PUETR AT aRYe SPRbIRR SR RLFR Syt Seide B o

sequencespmy-7simlarly be derived fromsingle or multiple

15 Even more particularly, the present invention contemplates a nucleic acid molecule

comprising a sequence of nucleotides substantially as set forth in SEQ ID NO:74.

Reference herein to BtA2 and Bt42 should be understood as a reference to all forms of
BtA2 and BtA42, respectively, including, for example, any peptide and ¢cDNA isoforms
20  which arise from altemnative splicing of Bft42 mRNA or mutants or polymorphic-variants of
‘BtA2 or BtA2. To the extent that it is not specified, reference herein to BtA2 and Br42
includes reference to derivatives, homologues, analogues, chemical equivalents and

mimetics thereof.

25  The protein and/or gene is preferably from B. tropicalis. However, a protein and/or gene
may also be isolated from other species of mite such as 6ther mites from the family
Glycyphagidae. The protein and/or gene may also be isolated from any non-mite species
such as other members of the order Acari. The protein and/or gene may also be isolated
from any mite or non-mite species other than those comprising the order Acarl.

30  Collectively, the allergens are referred to herein as “Bt” allergens. The corresponding




nucl eoti de substitutions, deletions and/or additions including fusion with
other nucleic acid 2 2 APR 2004 -32 nol ecul es. The derivatives of the

~—nucteic acid nol ecul es of the present invention include ol fonpg! gpt i des,
PCR priners, antisense nol ecul es, nolecules suitable for use in co- !
suppression and fusion of nucleic acid nolecules. Derivatives of nucleic
acid sequences also include degenerateyyariants. 5 Exanples of side chain
nodi fications contenpl ated by the present invention include nodifications
of am no groups such as by reductive al kylation by reaction with an

al dehyde foll owed by reduction with Na ' 1 di,nat i |

met hyl acegenas argtisfericdcdto| &t Pon %CPT&%@&%@T“&%%W&% qu%\r’%‘g%ﬁ BiAZ and

ani no grollﬂ?lﬁd 'H)chg@a%;g;mjdo&ggj ni trobenzyl ati on of amino groups with 2,
ni |

4, 6-tri robenzene sul phonic acid (TNBS); acylation of am no groups with

succi ni ¢ anhydri de and tetrahydrophthalic anhydride; and pyridoxylation of

| ysine with pyridoxal-5-phosphate followed ' : Tk

guani di neWihuupHing the HFEi‘?EntrIEE? 830 ﬁ%o%ee%n%@ie{?ﬂ%gg&ﬁér atlgﬁgﬂ’f %?%t%%—q%f

15 hetser ﬁﬁ'}‘fésieﬁ {6 BORERER W HRRREUEE $restitin Nigageuh of patdntawho are allergic to

2, 3- but artedi one, phenyl gl yoxal and Gi%Iyyoxal. The car box
al

_ | group be
modi fi ed laoyse dnitodk stotage mues. Jhis Ssrehyathoughtyhplsy preign SomHSET 8 T8 Pihed
by subsequent. derivitizatjon : C, HRSAN &
Sul phydr PGP AgE ey SBhonyhals! SRR Feepbiuis I RATRRIRIAR Foe o
Wi th i odeaGAkéEtoash Shsekptitlel aneesitivaden tpmitearArBe parteid ipgdefieditonihe eminast ei ¢
- acid; formation of a ~m xed disul phides with other. thiol co unﬂg 3
reaction acid bequaned oF e enerding BudleRHids seqrRencEassth Mﬁ(ﬁrﬁp@a" Pl 3 de;

fOr oy Ol aTREEULE By B, UBOR fhoRPut Ol QTRICL] BRRTABORclci

4-chl'oro Sila phenyl sul' phoni ¢ acid, phenylmercury chloride, It
chl or omer gids suéhnist4 ephEnetquence ot hezenomiccsaqiencs; Ac SeTPIHD PPERENEP WFY HsO

t t al kali H . Tryptoph -esid i f :
cXanpl o, CRFIBRA IO RSHBLG S AT F8 BrodRy s e o T fhor ¢
ring wt hotﬁélj%gﬁlgﬁé)‘a‘y Regibdst obenzyl brom de

15  Another aspect of the present invention contemplates a genomic nucleic acid molecule or
derivative thereof capable of hybridiiing to SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID
NO:13 or their complemetnary forms or a derivative or homologue or mimetic thereof,

under low stringency conditions.

70 Reference herein to Bt-and Bt should be understood as a reference to all forms of Bt and
Bt, respectively, including, for example, any peptide and cDNA isoforms which arise from
alternative splicing of Bt mRNA or mutants or polymorphic variants of Bt or Bt. To the
extent that it is not specified, reference hercin to Bt and Bt includes reference to
derivatives, homologs, analogues, chemical equivalents and mimetics thereof.

25 '

Derivatives include fragments, parts, portions, mutants, and mimetics from natural,
synthetic or recombinant sources including fusion proteins. Parts or fragments include, for
example, epitopic regions of the Bt. Derivatives may be derived from insertion, deletion or
substitution of amino acids. Amino acid insertional derivatives include amino and/or |
30 carboxylic terminal fusions as well as intrasequence insertions of single or multiple amino

acids. Insertional amino acid sequence variants are those in which one or more amino acid




2 2 APR 2004, -33 or sul phenyl halides. Tyrosine residues on the other
hand, may be altered by nitration with tetranitronethane to forma
—3-nitrotyrosi ne derivative. Mdification of the imdazole ri nﬁ DIAPR 2004 .
hi stidi ne residue may be acconplished by 5 alkylation with iodoacetic acid
derivatives or N-carboethoxylation wth diethylpyrocarbonate. Exanples -of
i ncorporating unnatural am no acids andgiderivatives during protein
synthesis include, but are not limted to, use of norleucine, 4-amno
butyric acid, 4-am no-3 10 hydroxy-5-phenyl pentanoi c acid, 6-am nohexanoic
acid, t-but I c yval | |
& aim no- AT a8 bR R b PRt BB A o LR rakinE A fon
D-i soner & giko epashsibleawitﬁ ssuitéblk issicening oint vesiltimgprodueic Ditlationslevaiateare

herein is shown in International Patent Applic t| on _No. PCT/ 66
[Inter na?ﬁlfﬁﬁ‘éwzqﬂdﬂéﬁ? TF’BBV? 10 Ope AT N(S’fe %@W elsﬁq'éﬁnﬁg*g‘]%ﬁ{l@g? %an be

used, Emﬁi‘oa%hevar}a?lt %bé‘ih %@u gt%hé) E’émddéshlnﬂle%%enc@' hddngdenonal
crossl i nk&r's SUch' as t e bituncti on 0 esters having (CH2)n spacer
groups wirhidved=indt o diffeent gbsidar mlsci&thheIs Natey dxrosaaple ioh smhsdmtmalemsmn d

het er o- bi f.yncti.onal reagents. which usua)ly, contain an am o reactive
noi ety s@d é@n"l‘@tﬁyﬁfFOW’gﬁ?E‘E’inﬁF nfgEre ?G?Jar%bﬁﬁ‘b??{’ér G ‘beecﬂl?ling PEctive

noi ety. Iﬁ%tiﬁﬂ%@' ﬁpﬁﬁllf‘ fohge Lbhﬁstﬁﬁtléﬂ%ew%ﬁﬁ% fIARE | @BupsS dyaherapdl y in
isolated formor |Ifgated to a vector, such as an expression vector. By
"i sol at edlaning; wvetime, isolaudheand deicineymiseastit acidhand ghytamid cacig rasparagine8d one

“purificatjon step and t i S. conveni en defin for X a
orpost ¢ FBEGHn Rt and Aresfint TEith SRoefiee 260 eRlarnd AT bfosify
pref gg ab!Aﬂdﬁtonb gasiniad atitl s2@¥enceDhRlvudigl RisRBL Wit otheasdptidby pohPeptidestdrl |
more preferably at |east about 40-50% even still nore preferably at |east
about 60PREESs.yet even still nore preferably 80-90% or greater of subject
‘nucleic acid nolecule relative to other conponents as determ ned by
nol ecul ar wei ght, encoding activity, nucleotide sequence, base 30
conposi tH@chngsObflﬁte prsianioatdmpie@d sherdieincludd, e are indt imhigeciutop pwbtetrise

Elrglsgg;t Clggr}l/erg : dlgal)émaslp%gle?e considered, in a preferred enbodi nent, to be

15

(

Chemical and functional equivalents of Bt or Bt should be understood as molecules
exhibiting any one or more of the functional activities of Bt or Bt and may be derived from
" any source such as being chemicaHy synthesized or identiﬁed via screening processes such
as natural product screening.
(20
The derivatives of Bt include fragments having particular epitopes of parts of the entire Bt
protein fused to peptides, polypeptides or other proteinaceous or non-proteinaceous

" molecules.

25  Analogues of Bt contemplated herein include, but are not limited to, modification to side
chains, incorporating of unnatural amino acids and/or their derivatives during peptide,
polypeptide or protein synthesis and the use of crosslinkers and other methods which

impose conformational constraints on the proteinaceous molecules or their analogues.

30 - Derivatives of nucleic acid sequences may similarly be derived from single or multiple

nucleotide substitutions, deletions and/or additions including fusion with other nucleic acid



2 2 APR 2 -34 As stated above, the term"protein" should be understood to
enconpass peptides, polypeptides and proteins. The protein may be
—glycosyl-at ed or -ungl'ycosyl ated and/or may contain a range}? ¢f ARhEI4
nol ecul es fused, |inked, bound or otherw se associated to the 5 protein
such as am no acids, |ipids, carbohydrates or other peptides, polypeptides
or proteins. Reference hereinafter to a "protein"” includes a protein
conprising a sequence of amno acids -@%well as a protein associated with
ot her nol ecul es such as am no acids, |ipids, carbohydrates or other
peptides, polypeptides or proteins. 10 In a particularly preferred
enbodi meny, . Lies. W] EelvhEfesSEUHE Ateic Qicieapinonien of te Beddnt iinveation DiAudsy
genoni ¢ sequence conprising a sequence of r‘ljsgl eot.i des as aﬁgﬂt foﬁstehi i n, SEQ
ID NO 1 aligoBEgedtbleROPERoPHBES, [aptisgose mqlpcukesy anqigenlss, suitaRl, forruse iy 80 g o
nucl eoti de sequenc avin e 450%6: S 410 igu¥letcOacEQedianbél | or
SEQ | D NGYPPIEFSIgER lﬂb"?&a&f{f EFC?]& gﬁ"?i&lﬁgers' %g/i;l??t{?lflk z??l y preferr ed(ltl
embodi menjjgo fnbRdE dep@Rtdteleari@eience corresponding to Bt10 is a cDNA or
genom ¢ sequence conprising a sequence of nucleotides as set forth in SEQ
| D NO528 or SEQ ID NO 30 or a derivative thereof including a nucleotide
sequence . havi,ng at.\eagt: {5 AR SEIH tafed &0 tIREQrdsEhiNmIvaftiar nsHGid D
NO 30. ZOE)fﬁﬁnp&%%to esgéepgﬁ%'f]?&?glﬁcy pre'%deﬂrtérrg% e[rbo%i rreh@_'f, t he nucl eotj de
sequence gedifesfaiRdbNantino gBoWR swhaas bivArednctijen abaytatio ohe AeUEBNEHL sPhg a

sequence of nucleoqtides, as get. forth | EQ_ | DN 74 L LM e
thereof taidehyge folemsdi by rﬁawpegftgdya%ESUeﬁggdlﬁ%gnnga Eih[ %%{gg(g%gﬁtf > 45%
Cosimlarity iioHER ki 4313 rife.dRnivsaloy 1B oRT oft Miitoeigowsi dvitto| exenbte; of
~ the pr esent 1 nvention also inAcl udes.a nucleic. acid nol ecul e caga(l}h]%ﬁf
hybr i1di zi thgitiabeazylatidreof pupincs grpuphebthad 4 &-trndirehenzepe 1587 EQ ID

NG | SEQ I D 2 . SEO | D,NO 13 . . )
one 019 r SE‘L‘?%@OF%‘?%@%@T Wi Nﬁmnﬁ‘ggjggﬁgg%%%%&%%gg{op gégé% I D NO. ’Es‘?ﬁf)r a%

SEQd_I D NQ, /oY 1aG8HBE B/ERidtitly pjridoxal-5-phosphbtelfollewed bywestuetiongwith NaBHa.
condi t1 ons.

g

The guanidine group of arginine residues may be modified by the formation of

15  heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxal

and glyoxal.

The carboxyl group may be modified by carbodiimide activation wvia O-acylisourea‘

formation followed by subsequent derivitization, for example, to a corresponding amide.
20 ,
Sulphydryl groups may be modified by methods such as carboxymethylation with
iodoacetic acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a
mixed disulphides with other thiol compounds; reaction with maleimide, maleic anhydride
or other substituted maleimide; formation of mercurial derivatives using 4-
35  chloromercuribenzoate, 4-chloromercuriphenylsulphonic acid, phenylmercury chloride, 2¥

chloromercuri-4-nitrophenol and other mercurials; carbamoylation with cyanate at alkaline

pH.

Tryptophan residues may be modified by, for example, oxidation with N-

30  bromosuccinimide or alkylation of the indole ring with 2-hydroxy-5-nitrobenzyl bromide




Preferably, low stringency is at 42C. 2..-2 APR 2004 -35 The nucleic acid
nol ecul e _may be ligated to an expression vector capable of expressionin a

prokaryotic cell (e.g. E.coli) or a eukaryotic cell (e.g. ZyBa&®Rcdlts,
fungal cells, insect cells, mammalian cells or plant cells). The nucleic
acid nolecule may be ligated or fused 5 or otherw se associated with a
nucl ei ¢ acid nol ecul e encodi ng another38ntity such as, for exanple, a
signal peptide. It may al so conprise additional nucleotide sequence

information fused, linked or otherwi se associated with it either at the 3
or S t erTb.gﬁ‘llle PhAIRRS TFosile refi@hdd dnltBe 3thePRghd malyenliRadd Hyotitratiors withhe
nucl eic acird nolfecule may al so be part of a vector, such as an expression

vect or. Timnitamethanerth doinmre enifrelyrdsineatesigativcoduct i on of 10 recomnbi nant
forms of Bt which forns are enconpassed by the present invention. The
present invention extends to the expression product of the nucleic acid

ol ecul epRBficdiOhebNhrd anrdeeld fag. ofld KBkdiax peddsd anay bedaabmipdisiat byl
having an am no aci d sequence set forth in SEQ ID NO 2 or Sﬁ%.l D NQ.%4 or

i s a der plkalativn, NGHol Jgdeacetipal agtie, demivativen) FquilsrREtheryiaioR j with

t hereof gs_.defined yve or is a derivative, honologue or mnetic having an
am no ac?ﬁmyg%rﬁgaﬁgg&g?‘ at | east about 45% simlarity to at |east 10
contiguous amno acids in the amno acid sequence as set forth in SEQ ID

NO 2 or SEQ ID NQ. 14 or a derivative or. 20 honol r nimetic thereof
ACCor i nBRSTPIEA OF FSOTRRTBUEE UBTANALATSIRp e AAVERTH I P PR e PR

| sol at edypi kil E1EEUSHiES 981 bAP oF IdHORAAS Bl BhtynRS abit) darfiot Bi n

allergen'froma nite or erivative, honol ogue, anal ogue, chemical
equi 1@l ehydroky-ipteniylpentanoieofacid,i iGraminpherasie adcidr gemtylgbieing, nebjslivgl i s
or a deriyative, honolpgue, anal ogu

t her eof , PREYASIYCIRRRODERNC. SFECQSTS 'agﬁiﬁ?'éfr&gﬁorgﬁ’g@h%%%gpg %E%a%% gjﬂgg%ﬂgnce

subst ant Lahlng A/&eb-EahtR dfMardmQ ARANA Zist of unnatural amino acid contemplated
herein is shown in International Patent Application No. PCT/AU96/00668 [International
Patent Publication No. WO 97/15663].

15

Crosshinkers can be used, for example, to stabilize 3D conformations, using homo-
bifunctional crosslinkers such as the bifunctional imido esters having (CH,), spacer groups
with n=1 to n=6, glutaraldehyde, N-hydroxysuccinimide esters and hetero-bifunctional

reagents which usually confain an amino-reactive moiety such as N-hydroxysuccinimide

20  and another group specific-reactive moiety.

The nucleic acid molecule of the present invention is preferably in isolated form or ligated
to a vector, such as an expression vector. By “isolated” is meant a nucleic acid molecule
having undergone at least one purification step and this is conveniently defined, for
25  example, by a composition comprising at least about 10% subject nucleic acid melecule,
preferably at least about 20%, more preferably at least about 30%, still more preferably at
least about 40-50%, even still more preferably at least about 60-70%, yet even still more
preferably 80-90% or greater of subject nucleic acid molecule relative to other components
as determined by molecular weight, encoding activity, nucleotide sequence, base
30  composition or other convenient means. The nucleic acid molecule of the pfesent invention

may also be considered, in a preferred embodiment, to be biologically pure.




or SEQ ID NO 14 or a derivative, honol ogue or mnetic thereof or a sequence

havi ng at | east about 45%simlarity to at |east 10 conti guoyus am no acids
“Th"SEQ D NO 2 or SEQ ID NO 14 or a derivative, honol ogue, &rfald@§ue,
chemical 5 equivalent or minetic of said protein; (iv) a protein encoded
by a nucl eotide sequence substantially as set forth in SEQID NO1 or SEQ
ID NO 2 or SEQID NO 14 or a derivativedpor honol ogue thereof or a sequence |
encodi ng an am no acid sequence having at |east about 45%simlarity to 10
at | east 10 contiguous amno acids-in SEQID NO 2 or SEQID NO 14 or a ‘
derivative, honol ogue, anal ogue, chem cal equivalent of said protein; (v) a -
protein encoded by a nucleic acid nolecul e capable of hybridizing to the
nucl eot i dgs SRAEENSRVAS tiEetiekhorphotéin” SEQikdDbBQuridestoSEQ | Erch@passoPePEdYs) D 15
NO 14 or conplenmentary forns_ thereof or _a derivative or honpu% u%/thereof
under | oivelzpepiidefernd, Proswes- (hbepEotaindman Pe BYandded onrnelsats 2k |gEH’ SBdidhce
substantial l ¥ . 8%.5%F JiRd!H6lechiBs ] i@ Zofhd SEQHdAVNG akdodddted to the
derivativeé or hom)gogue or mnetic thereof or an am no acid sequence

havi ng atproeas tsuetb ast andidt adiids, | lirds, yeattwhydtatdseers otheo rephidesy rolpeatidsfoonci ds
in SEQ 1D NGO 2 or SEQ I.D NO _14; 2Q _a.preptein as define - i)
or (ii) oprofens }‘eﬁ?rrelt‘ie\}')er%mi%‘i?)m Fn‘p?tﬁawﬁﬁ?%? e éincliIP ; é??‘;‘ﬁgp%ﬁ)gt ein
as defineg. i (4 in(dskdci Wik other mlolathledrsuck )asidmido acids,
heterodiﬁ%?#@Egggpgégﬁp%$€%bgﬁ%Fﬁgg*gggiession product is Bt10 having '
t r opony oslipidg echibohygrates dr atheapépiides @otypepledpienPEoteds- forth in SEQ | D NO 29
or is a derivative, honol ogue, anal ogue, chem cal equivalent or mnetic

t hereof as defined above or is a derivative, honol ogue or mnetic 30

havi ng ?%%ﬂﬁcﬁﬁﬂlggﬁmaﬁm@ﬁt, {tRaskleahotiseqdBldesioniekpmiding thaBzaf id ®ast
10 contiguous 2 2 A S

R 2004 -37 amno acids in the am.no aci g?lﬁgqrugﬁm
set for t heDNASE@anDmiOsamente eprastsingt pederte ofBifobgaRaoic P eof
pccor di nolg.) 8PP 349S°Sr SEQUBRNEEPPERR deBVAN BErdbP i} Echibiofte

i sol at ed
sequence having at least about 45% similarity to SEQ ID NO:1 or SEQ ID NO:2 or SEQ

ID NO:13.

15

‘In another particulé.rly preferred embodiment, the nucleotide sequence corresponding to’
Bt10 is a cDNA or genomic sequence comprising a sequence of nucleotides as set forth in
SEQ ID NO:28 or SEQ ID NO:30 or a derivative thereof including a nucleotide sequence
~ having at least about 45% similarity to SEQ ID NO:28 or SEQ ID NQO:30.
20
In another particularly preferred embodiment, the nucleotide sequence corresponding to
BtA2 is a cDNA or genomic sequence comprising a sequence of nucleotides as set forth in
SEQ ID NO:74 or 4 derivative thereof thereof including a nucleotide sequence having at
least about 45% similarity to SEQ ID NO:74. |
25
A derivative of a nucleic acid molecule of the present invention also includes a nucleic
acid molecule capable of hybridizing to a nucleotide sequence as set forth in one or more
of SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID NO:13 or SEQ ID NO:28 or SEQ ID NO:30
or any one of SEQ ID NO: 38 to SEQ ID NO: 48 or SEQ ID NQO:55 to SEQ ID NO:67 or
30 SEQ ID NO:74 or complementary forms thereof under low stringency conditions.

Preferably, low stringency is at 42°C.




5 selected fromthe list consisting of: (i) a protein allergen froma mte
or a derivative, honol ogue, anal ogue, chem cal equivalent or mnetic
thereof; 10 (ii) a protein allergen fromB. tropicalis or a derivative,

—hompl.ogue, anal ogue, chem cal equivalent or mnetic theregfzS ao 4e| n
having an am no aci d sequence substantially as set forth in Ié%

NG 29

or SEQID NG 31 or a derivative, honol ogue or mnetic thereof or a 15
sequence having at |east about 45%simlarity to at |east 10 conti guous
amno acids in SEQID NGO 29 or SEQ I B3R@ 31 or a derivative, honol ogue,
anal ogue, chem cal equivalent or m.netic of said protein; (iv) a protein
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25

30

The present invention extends to the expression product of the nucleic acid molecules as

hereinbefore defined.

One expression product is Bt11 having an amino acid sequence set forth in SEQ ID NO:2
or SEQ ID NO:14 or is a derivative, homolo gue, analo gue, chemical equivalent or mimetic
thereof as defined above or is a derivative, homologue or mimetic having an amino acid
sequence of at least about 45% similarity to at least 10 contiguous amino acids in the

amino acid sequence as set forth in SEQ ID NO:2 or SEQ ID NO:14 or a derivative or
homologue or mimetic thereof.

Accordingly, another aspect of the present invention is directed to an 1solated protein

selected from the list consisting of:~

(1) a protein allergen from a mite or a derivative, homologue, analogue, chemical

equivalent or mimetic thereof;

(11) a protein allergen from B. tropicalis or a derivative, homologue, analogue,

chemical equivalent or mimetic thereof;




in SEQID NO 75 or. is a derivative, honol ogue, anal ogue, chem cal

equi val ent or mnetic 10 thereof as defined above or is a dira,jsvaptad)éﬁ
“~honol ogue. or mmetic having an amino acid sequence of at | tA @l* 45%

simlarity to at least 10 contiguous anmino acids in the amno acid

‘sequence as set forth in SEQID NO 75 or a derivative or honol ogue or ;

m metic thereof. 15 Accordingly, anot hgr aspect of the present invention is

directed to an isolated protein selecC 8d fromthe Iist consisti ng of- a

protein allergen froma mte or a derivative, honol ogue, anal ogue, chem cal .

equi valent or mmetic thereof; 20 (ii) a protein allergen fromB.

t r opi cal {if) or a arateini haatrigvan athmooicistrequenca shbjantially ap sefi ferh 12 §EQA DQ:2or

m nmetic thereof ,,_(Jil).a.arotein.having an,armi e

Cubst ant 1 at 1 yonSECLIOMNGR & & el Sl O AHGCAEE o sequonoe
or mmetic thgiged aPleagt sRALBI%SIMAMIYToat 1daS0BE caiipubust e avidsini SFQt o at
| east 10 contiguous amno acids in SEQ ID NGO 75 or a derivative, ‘:

honol ogue, anHPJO2 EhBRQCHP NQul4, ar énderyaliyebpmelegues angloghe  diefical ( )

a protein encoded nuc| i ence substantially as set forth in :
SEQ I'D 30 NQW‘B%IQ%/{Ogélyﬁeéﬁg)ggggﬁﬁ%{r%l ogue thereof or a sequence encoding

an amno acid sequence having at |east about 45%simlarity to at least 10 : |

contiguous am no acids 2 2_APR 2004 -39 in SEQ I D NO 75 or .a deri ive,
horol ogu@y) analPsefg @‘FCOQ%Wcaapu‘éﬁﬂﬂ@a‘-ie%‘?m’stgbgﬁ‘?tﬁ‘ riﬁtsﬁi forth 35 Sﬁﬁ)mt ein

encoded by a sl @ SERFISINGED B ﬁbienﬁ)g%%bil%op’\%imm@l bZhéioloQué HRreo? or 2

nucl eoti de sequence as set for L 74 or a conplenentary form
t hereof or a sijubnat énceding dnomuhoguid schemeohavinget ldaghabont 4 HgsHupijanty to

cond oS Aol 98 SBESHSR. BRI OE BT RALBLREES 7 o Mol s

an amno aci ddé%%i%%qﬁtﬂ&%ﬁ%anﬁbg&e@@ﬁémi@ﬁl@qhivﬁ&% 6f ghiid protdiy; to at |east 10
contiguous amno acids in SEQID 10 NO 75;

) a protein encoded by a nucleic acid molecule capable of hybridizing to the

nucleotide sequence as set forth in SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID

15 NO:14 or complementary forms thereof or a derivative or homologue thereof under

low stringency conditions and which encodes an amino acid sequence substantially

as set forther in SEQ ID NO:2 or SEQ ID NO:14 or a derivative or homologue or

mimetic thereof or an amino acid sequence having at least about 45% similarity to

at least 10 contignous amino acids in SEQ ID NO:Z or SEQ ID NO:14;

20 _
(vi)  aprotein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in 2 homodimeric
form; and
(vii) a protein as defined in paragraphs (i) or (ii} or (iii) or (iv) or (v} in a heterodimeric
25 form.

Yet another expression product is Bt10 having tropomyosin activity and an amino acid
sequence set forth in SEQ ID NO:29 or is a derivative, homologue, analogue, chemical
equivalent or mimetic thereof as defined above or is a derivative, homologue or mimetic

30  having an amino acid sequence of at least about 45% similarity to at least 10 contiguous



(vi) a protein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v)
in a honodinmeric form and 15 (vii) a protein a defined in a pﬂﬁk(i)
“or (ii1) or (iii) or (iv) or (v) in a heterodimer form The gfg gﬁ@
invention further extends to fragnents of the Bt allergens conprising a
linear or conformational epitope. For exanple, preferred fragnents of Bt5
are set forth in Figure 20 20. The Bt3ef the present invention may be in
multimeric formnmeaning that two or nore nol ecules are associ ated
together. \Were the same Bt nolecules are associated together, the conplex

is a hononul tiner. An exanple of a hononult r 25 at

| east ondMBE 4@%@5‘5@@&%‘%@ aWidt"l"?q'é‘?nCFé‘é§Ft gﬁ%‘ oﬁﬁ@ﬁ nﬁ@?céd +P§d e‘{?gor

conpl ex h gg ouhd ieRoesuch as a heterodimer. The heteronul timer may
xanp

i ncl ude, anot her nol ecul e in an anmpbunt capabl e of inducing
tolerance to an aIIergen The ab|I|ty to produce reconbi nant Bt pernmits the

| ar ge scal e ucti n of Bt 0 be
pr oduced®&eor 5‘\3 > g0 elra?rsﬁeedpcgo ‘5‘?&’56538&"9/"%‘@?“ dseldo%r&tgggtge% W%ﬂﬁg?hbe
used @S iJeQLd 1B thé listcons8eng 6r:be processed in order to renmove the 2 2 APR
2004 -40 extraneous protei naceous sequences. Such processing includes
digestion with proteases, peptidases and am dases or a range of chemcal,
el ect rochem cal onl i cal [

Notvviths{]};mdl Pldjrf’ ﬁﬁrgepr eseﬂﬁ[]ngﬁevgﬁgl(g{lﬂg%%%%ﬁ%gge e?élbglgl %aﬁ%emwai
proteins, chepiGadlkit orsyiMdiiettha@edfchni ques al so preferred in synthesis of

- Bt. Bt accordl ng to the present invention is conveniently synthesized based

on m)lecules isolated fromB. tropicalis. Isolation of the B. tropicalis

b Opb b
Chr o S)QEK?CE @ﬁﬁoﬁ‘gx ?gm} B. ¥rr% lzf?udnI 2 h@mﬁ%@@s heHfoge, th‘x‘laloggl%ge

separat| or exa using CM cellulose 1on exc
chrom)t ographyhér@ﬂchb&«pdvaﬂam&phmdmxﬂ(emog G 50 colum) filtration. Many
ot her techni ques are avail abl e including HPLC, PAGE anongst others. Once
purified, the Bt nolecule can be partially sequenced and/or fragnents

g{:?gug;g{ H% Q:jﬂcﬁgte% h86ink YarR SmfindS QHHCRqRéncBt suBktai¥ialyy he R &irth fi0ISEQMIDO
NO:29 or SEQ ID NO:31 or a derivative, homologue or mimetic thereof or a

.15 sequence having at least about 45% similarity to at least 10 contiguous amino acids

in SEQ ID NO:29 or SEQ ID NO:31 or a derivative, homologue, analogue,

chemical equivalent or mimetic of said protein;

(iv)  a protein encoded by a nucleotide sequence substantially as set forth in SEQ ID

20 NO:28 or SEQ ID NO:30 or a derivative or homologue thereof or a sequence
encoding an amino acid sequence having at least about 45% similarity to at least 10

contiguous amino acids in SEQ ID NO:28 or SEQ ID NO:30 or a derivative,

homologue, analogue, chemical equivalent of said protein;

25 (v) a protein encoded by a nucleic acid molecule capable of hybridizing to the
nucleotide sequence as set forth in SEQ ID NO:28 or SEQ ID NO:30 or
complementary forms thereof or a derivative or homologue thereof under low
stringency conditions and which encodes an amino acid sequence substantially as
set forth in SEQ ID NO:28 or SEQ ID NO:30 or a derivative or homologue or

30 | mimetic thereof or an amino acid sequence having at least about 45% similarity to

at least 10 contiguous amino acids in SEQ ID NO:28 or SEQ ID NO:30;




15 Bt may be synthesized by solid phase synthesis using F-nmoc chemistry. Bt 7 °

and fragnents' thereof may al so be synthesized by alternatiggiﬁﬂgqﬁ@grieSg
——i-neludi-ng, but nhot limted to, t- Boc chem stry or by class# I t'hods of °
i quid phase peptide synthesis. 20 In accordance with the present
invention, it is proposed that Bt is a mte derived protein allergen from
mtes which conprises at |east one epﬁ§0pic region to which an individual
sensitized to mtes, or an individual who is susceptible to sensitization
to mtes, may nount an inmune response, such as a hunoral |gE response.
The identification of a novel mte allergen permts the generation of a
range of nol ecul es, such as therapeutjic and ~pr Y i s&icegie, for

t he tre@mentaprbteémmjmﬁlwdsn@a@wﬂé@sﬁ’btﬂé%i‘n ﬁi‘@ @We‘{rﬁ*f&n}ﬁ% |
identificatign of Bt also facilitates the generation of nolecules for use
as di agnosti c© s. Accordingly, the present invention provides a nethod
of preventing, reducing or otherwise aneliorating a Bt hypersensitivity
condition in a subject said nethod.c ri,.$i . IR irotigrd Mgerb@inscicd

subj éct (sii) efd protdiny as émtlﬂ&ﬁfﬁapé‘??ﬁ%@‘;\}gflug)\(}’er,%gﬁ]é’?néﬁ;gue, 2 2 AP 2004
-41 anal ogue,. m nmetic or chem cal equivalent thereof for a tinme and under
condi tions JBFPicient to desensitize said individual. The individual who
is treated in accordance with the nethod of the present invention nay 5 be

human or animal in need of therapeuti r {roCacid Sjubivet seafutth
i ncl udesEen stifigve AERIAFT FRESSHIRE pﬁg‘g%&ré&%%&nzs}?{%ﬁ &gr “who ?5? pr edi sp%fsfed to

becomni n b 595 -or i Bbrivati®dShonRsio gucy indlbmeBcheamicdcgpiyalegt o HED

epi t opi g@%ﬁg&jgﬁ;ﬁ%ﬁﬁ&q T?le rlg'; nol ecul e, or_part t‘h%gﬁ(ﬂcavin QWRLGE R

i ndiqg dupbrebfaotefneiatmiveiordsl 2 desiyatvsmbemelesps of THCERM2ERE Gen such  as,
but not limted to, the,du I -SEQL B 1c8st010 Boriitotd amispediesn
Referenc@‘l’t‘%ﬂ"es‘tf{ﬁ"‘e:-]t'?f'srg @ﬂBﬁﬁ%%b%ﬁl&%ggg)t ood Sas a re%ggr ence to all aninmals

i ncl udi ng ;o i @tesudnge Gs devmovts in AAQEPSNO:TT wegt Sekvaaip (4| RomQlogue gh o0y
cows, horses, donkeys, goats, pigs ), laboratory tests animals (e.g. rats,
gui nea pingactic thbtsiof.s, hansters), conpanion animals (e.g. dogs, cats),
captive wild aninmals (e.g. emus, kangaroos, deer, foxes) avies 15 (e.g.

chi ckens, ducks, bantons, pheasants, enus, ostriches), reptil ( .

li zaj4ls, aAsEalREly, another aspect of the present invention is directed to 2 1501%1%_(1 Erogem

selected from the list consisting of:-

@) a protein allergen from a mite or a derivative, homologue, analogue, chemical

equivalent or mimetic thereof;

20

(1) a protein allergen from B. tropicalis or a derivative, homologue, analogue,

chemical equivalent or mimetic thereof;

(iii) a protein having an amino acid sequence substantially as set forth in SEQ ID
25 NO:75 or a derivative, homologue or mimetic thereof or a sequence having at least
about 45% similarity to at least 10 contiguous amino acids in SEQ ID NO:75 or a2

derivative, .homologue, analogue, chemical equivalent or mimetic of said protein;

(iv)  a protein encoded by a nucleotide sequence substantially as set forth in SEQ D

30 . NO:74 or a derivative or homologue thereof or a sequence encoding an amino acid

sequence having at least about 45% similarity to at least 10 contiguous amino acids




frogs) and fish (e.g. trout, salnon). Reference to "Bt hypersensitivity
condi tion" should be understood as a reference to any of g,z/% b l\/é)dl III

or IV hypersensitivity conditions directed to all or part Bf\! R Ué
particularly, the Bt hypersensitivity condition is a type | o
~“hypersensitivity condition. Exanples of type | hypersensitivity conditions:
which may be treated in accordance wwth the nethod of the present

invention include; but are not limted, atopy, imediate hypersensitivity, -
system ¢ anaphylaxis, allergic rhiniti3{hayfever) or asthma (for exanple
bronchi al asthma). 25 Although the preferred nethod is to reduce or prevent -
the i nduction of an immune response to an antigen conprising all or part ;
of Bt, it may, *&%ﬁ%‘rﬁé@s%ﬁ@déﬁ%ﬁe RmBoud, atb Al Conchdniivalguivakponse t o
such an antigen ere, for exanpl e, the an%ugen iS not innocuous. For
exanpl e, whersaidpretemt i gen is a bacteriumor parasite which conprises a all
30 or part of a Bt region, it would be desirable to up-regul ate an i mmune
response to Bt. 2 2 APR 20U4 -42 Accordingly, another aspect of the present

i nventi Q) r el AlLRsef0 cRcd®RE NP DhnefeRUbALI MBlecild c@asubpembndmngmmrthe
response directed to Bt, said nethod conpri si adm ni sterin ai d

subj 6ct an efrfueleotide seOENeE asf sapt fogh i# gEQi U%th?@@ ﬁbﬁn?%@l}é'% %

chem cal equjval | net h 0 # S

sur i o1 ent o drrgef B aer e b SRS ER, cflor Bnbir Talndtel o o o

TSN T e of otherw's dul ate said

i mmune resPC’r\ﬁﬁchBﬁf:(ﬁIe@rAﬁQuﬁlﬁo aﬂd"se.fpia'neé sutestzainliy by setHork ch SEQUAUNsTHod as |
a reference to an anmount of Bt or derivative,. honol o anal o

cheni cal equiaral dantvaive Rf RERPIOSEA 8 gimete thereof op ap OUE?%&%‘!“CBQ ﬁﬂ}ng
achi eve the desired,ap ﬁ?‘?esmﬁ%ﬁ)e)f@'ﬁpll&st ‘f@%ﬁtlgﬁodssarﬁlﬁﬂ%ﬁstﬂ spoure 10

tol erance to an antigen conpri si a Bt portion, very low or very high
congentr ati ongOgf5; Bt may be adm ni stered to induce | ow or high dose

t ol er ance, respecti vely. Alternatively, where it is sought to induce an
i rune response doses of Bt which do not induce tolerance maybe

admi ni St é%t?-m%s RESR& Iﬁaﬁ‘é@ﬂ}&ﬂsf{'i') rU(I’iﬂ) beiigst GRyler (v ih AcionselimériBt in
t he man ctur a nedi canent ~for nodul ati ng an i mrune response.
form; and

15 (vii) aproteina defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a heterodimer

form.

The present invention further extends to fragments of the Bt allergens comprising a linear
or conformational epitope. For example, preferred fragments of Bt5 are set forth in Figure

20 20.

The Bt of the present invention may be in multimeric form meaning that two or more
molecules are associated together. Where the same Bt molecules are associated together,
the .complex is a homomultimer. An example of a homomultimer is a homodimer. Where
25  at least one Bt is associated with at least one non-Bt molecule, and the complex is a
heteromultimer such as a heterodimer. The heteromultimer may include, for example,

another molecule in an amount capable of inducing tolerance to an allergen.

_ The ability to produce recombinant Bt permits the large scale production of Bt for
30 commercial use. The Bt may need to be produced as part of a large peptide, polypeptide or

protein which may be used as is or may first need to be processed in order to remove the




Yet anot her aspect of the present invention provides an agent useful for
nodul ating an i mmune response, said agent conprising Bt as herei nbefore
- defined. 20 Preferably, said nodulation is down regul ation of 1 HeR 0ne
response. In accordance with these nmethods, nore than one type of protein
—or-peptide may be adm nistered. For exanple, where the Bt is adm nistered

for the purpose of inducing 25 tolerance, the Bt may be co-adm nistered

wi th ot her known tol erance inducing conpound. or nolecules. Aternatively,

where the Bt is adm nistered to up-reguate the i nmune response, the Bt
may be adm nistered with an adjuvant. By "co-adm nistered” is neant

si mul t aneous administration in the sanme fornul ati on or

in two different

fornulations via the same or diffgrent routes. JrAlvi bith§dsr ati on
n&n?@fiésgg%%mdrﬁlvﬂﬁ% !

by the seENeRUSIPIOIRRASHPUS BRAUERCCS gYUHPIRSER

a time diffanencsPlm{dom 06968 offichuhRal, datroshanticd, Zomc rRndclunic

days betRben
Bt and odik@ption csrhoigues.or nol ecul e may be administered in any order.

e admnistration of the two or nore types of nol ecul es.

of administration include but are not linmted to intravenously,
intraperitoneal, 5 subcutaneously, intracranial, intradernmal,

i Nt r 3MUSGUhALstdnAiAREUIS presef InaéhiR@ancompissecerehbiakht/protems; sheigally

nistration" i s neant

-43
The

Rout es

infusion, orally, rectally, via iv drip, Egtch and inplant. intravenous

rout es asyathesicttechmiques plsp pedferredsin sypissia P

or -inhalation. 10 Another aspect of the present invention provides a
conposition for use in nodulating an inmmune response conprising Bt as
her ei nbegprgcdiafnan@dtiRNstese inventioneis poaveraculyt souhdsized haseh LaIPEICEHES | er s

~and/ or diluents. The conposition al.so conprise t i I
"ol ecul eisoktashfrom Bt frﬁﬂénglﬁﬂ&wﬂgyﬁ%%dr Oé’fcrg‘ﬂf) |néo§ca u!é%\,&g %ﬂ)\g/\ha?%? I%QH%
adm pnj stered. 1 it i i} aoh e foi Sexat using CMri | e
2 Bl BT IRER 0 3y LB Lttt pe

aque

ons ere water

) and steril e powders_f

r the
ext enpor gARMsie pure packdngenclobmetography fojosedaby eSephadex (e.2. G50 colutn)

15

20

25

30

filtration. Many other techniques are available including HPLC, PAGE amongst others.
Once purified, the Bt molecule can be partially sequenced and/or fragments produced

induced directly as a source of Bt or at a template for amino acid synthesis.

Bt may be synthesized by solid phase synthesis using F-moc chemistry. Bt and fragments’
thereof may also be synthesized by alternative chemistries including, but not limited to, -

Boc chemistry or by claésical methods of liquid phase peptide synthesis.

In accordance with the present invention, it is proposed that Bt is a mite derived protein
lallergen from mites which comprises at least one epitopic region to which an individual
sensitized to mites, or an individual who is susceptible to sensitization to mites, may mount
an immune response, such as a humoral IgE response. The identification of a novel mite
allergen permits the generation of a range of molecules, such as therapeutic and
prophylactic molecules, for the treatment of conditions such as mite induced allergies. ThE

identification of Bt also facilitates the generation of molecules for use as diagnostic agents.

Accordingly, the present invention provides a method of preventing, reducing or otherwise
ameliorating a Bt hypersenéitivity condition in a subject said method comprismng

administering to said subject an effective amount of Bt or a derivative, homologue,

Fation may al so be via aerosol

of

co-




solutions. They must be stable under the conditions of manufacture and
storage and nust be preserved agai nst the contam nating act%on of

m croorgani sms such as bacteria and 20-- fungi. The carrier £ahAR® abi
~.sol.vent or dispersion nmedium containing, for exanple, water, ethanol,

pol yol (for exanple, glycerol, propylene glycol and liquid polyethyl ene
glycol, and the like), suitable m xtures thereof and vegetable oils. The
preventions of the action of mcroorganisns can be brought about by
various antibacterial and antifungal agents, for exanple, parabens,

chl or obut anol, phenol, sorbic acid, thirnmerosal and the like. In many 25
cases, it wll be preferable to include isotonic agents, for exanple,
sugars or sodium. chloride. Prolonge b i f.: 'nh&mﬁ s _
conposi t?’@i‘%ﬁ“@aﬂn%eqﬁ’r Stdht %"’gu?q ??'ﬁeél%egg tlgﬁ ;{)ﬁ%ﬁégg‘ﬁ%o& t g%srﬁg%onasgent s

del ayi nggaRsRAPlol RBensitdle s@xFRBivaduaBl UM num nonost earate and gelatin. 30
Sterile injectable solutions are prepared by incorporating the active

conpounds in the required amount in the appropriate solvent with various

of the other_ J.ngredients APR 4 - LUHEH ﬂﬁﬁﬁ fsvehfsi niaed,
foll owed&ﬁ?/fndf%lgu x“a’t%fset,re%fe?dl @earccértg %ﬁel\?l?%tﬂ# on o?&§? eril }égegtt [ oﬁ b oa?ger
appr opr i g4 quirRansr ahngd €h Sieet Sofatherapbsiic onprqﬂnglaatiedreamentmlslelm‘rhafféb@n
prepared Dby incorporating the various steril.ized tive.ingredients jnto a
DT er 1 o indhidnal wie s beeome aPeona s Rirdpres Brossiibn Rl b b

[ equi red Lol bPAeCH] ftichuld QM ROBCoptoBRUIERIGH GUBADMEE! iblddfe, @ gartof

sterile pPo e preparation of sterile injectable solutions, a
pr ef-er r ethereifhodvitth pn éptividhialdrecomes smheidizod coapneamprissasirf anpyantigen such

- freeze-dryin technj qu ich yield owder of th ctive ingredient plus
_any addi & SHEnotJBuied ’&e\r{gt;‘rs%‘ﬁﬁ %‘?"f?gq"in%ﬁ% aBP‘é’\W‘E)euS%’Iegwgt erile-filtered
sol u{d on. 10 Wien the active ingredients are suitably protected, they may

be orally adm nistered, for exanple, with an inert diluent, or with an
assi ni | aRkferadiebtoe “adjact’eshowd tiet undeysted @nce gefsrrnce fonall gnipals Jpeludihg |

et apoubREAE e SRR ORORE I NI UR AT Bt o FE IRhe, donkeys,

t her apeu € conpou I ncorporated Wt
exci pi engsatdnflgs Yasbratory etsfatmalo{c.g.narsgiibéepipshhbtits, hivusters), coaipapton,
troches, capsu%es, elixirs, suspensions, 15 syr

] ug , wafers(1 ar}d tt}e l.i ke.
Such conpaisials (me dpes. prteh&rRiiveowHd smBpRls (B8ntal Sl%ﬁ“g?ré’%’t “hos BB Ght  of
actiye conpoynd .,IN&RE ERR6AYHHEsahRE FATRANIHES) Septles (. EARaRls, Gitfkes,

frogs) and fish (e.g. trout, salmon).

Reference to “Bt hyperéénsitivity condition” should be understood as a reference to any of
type I, II, Il or IV hypersensitivity conditions directed to all or part of Bt. More
20  particularly, the Bt hypersensitivity condition is a type I hypersensitivity condition,
Examples of type I hypersensitivity conditions which may be treated in accordance with
the method of the present invention include, but are not limited, atopy, immediate
hypersensitivity, systemic anaphylaxis, allergic rhinitis (hayfever) or asthma (for example
bronchial asthma).
25
Although the preferred method is to reduce or prevent the induction of an immune
response to an antigen comprising all or part of Bt, it may be desirable to induce or up-
regulate an immune response to such an antigen where, for example, the antigen is not
innocuous. For example, where the antigen is a bacterium or parasite which comprises a all

30  or part of a Bt region, it would be desirable to up-regulate an immune response to Bt.




may, of course, be varied and may conveniently be between about 5 to about
80% of the weight of the unit. The ampunt of active conpound
therapeutically useful conpositions in such that a suitable 30%3(‘8%%&“"? be
obtai ned. Preferred conpositions or 20 preparations according to the
—present invention are prepared so that an oral dosage unit form contains
bet ween about 0.1 ng and 2000 ng of active conmpound. The tablets, troches,
pills, capsules and the like nay al so contain the conponents as |isted
hereafter. A binder such as gum acaci-2-corn starch or gelatin; excipients
such as 25 dical cium phosphate; a disintegrating agent such as corn starch,
potato starch, alginic acid®™ and the like; a lubricant such as nmagnesi um
stearate;, and..a sweet.enin t 0 | act o LN;may
be added AfOiRgy BT g kL Af Mo Bl uBHE R B3 fRGolorsakEbamE ™Y
cherry flaymidngh indhane kdporesdigtedio Bf, aaid hmtlmdoc@pmﬂsmg admimsperogntoai n,
in addition to materials of the abovetype uid carrie Var Qus t her
mat er i al saitagutiect 30 getunrment 95H RS SFHYEB“’S{ H%‘Pﬂ]o&s‘e n‘?ﬂfﬁ? 9‘2 i cal

form of tg?;ﬁ Aﬁ%?%? oiflelic thQkof fd? Szf]ﬁﬂl%eandt ﬁﬁlﬂeﬁ%ﬁndlﬁbﬁé §ufﬁ@fen§ Wﬁﬂr@@lﬁﬁy be
coated w S I"ac, sugar or ot syrup or 2 -45 el xir may
cont aisn t&Mwm#a;ﬂMb@nnﬂmmmminuahdmesadamnmmswE@bmmnng agent, met hyl and
propyl parabens as preservatives, a dye and flavouring such as cherry or
orange flavour. Any material used in preparing any dosage unit form shoul d

be phar nqsﬁqyﬁeh‘g@g ol 2h RHER A oS OSHORTH B Al rsRa- ds @ feréreltd @n afRUAL of Bt

enpl oyed tion, e active conpound(s) may 5 be incorporated into
sust ai nedrdetieatbe, bomplagm,lanmbgm;dhéerMWM or mem themed npepseay Lot al so
extends to for table for. topical L on_Ssu ons
and gel s.leah ﬁﬁu%‘ﬁ‘(ﬁ |ﬂbeaflf3§}mélc WP YR EQ x‘" ”II%S @ﬁ% 6?%%@?5‘5} l|n!rilc<Felude

any 30d ablersiek YEM Sntigel cRPFiSInR Bisbirion, @aqtlbwq& vesyhighaohedmitatiomnel Bt
antifungal agents, -i sotonic and absorption delaying agents and the like.

The use oﬁajsberﬁdmmlﬁ@r@n@ tgaer dow o @%ﬁﬁ%ﬁ:gﬂ@ﬁ%‘éﬂslfﬁsP&&?Y ¥ Algmatl¥es is
wel | kno \/\f %‘t - ShGR e b;ﬁ%%x?%mear%sfd?ﬁec 6&\4@% iﬁﬂ@s{}ﬁ&?%%&rméﬁ?em i's

I nconpat | actrve 1ngr use t ere e ther apeutic

CONposi tit@mmsniaﬁhéeﬂhﬁ;ﬂpﬂemded Suppl ementary active ingredients can al so
be incorporated into the conpositions.

15 The present invention further extends to the usc of Bt in the manufacture of a medicament

for modulating an immune response.

Yet another aspect of the present invention provides an agent useful for modulating an
immune response, said agent comprising Bt as hereinbefore defined.
20

Preferably, said modulation is down regulation of the immune response.

In accordance with these methods, more than one type of protein or peptide may be
administered. For example, where the Bt is administered for the purpose of inducing

25  tolerance, the Bt may be co-administered with other known tolerance inducing compound¥
or molecules. Alternatively, where the Bt is administered to up-regulate the immune

- response, the Bt may be administered with an adjuvant. By “co-administered” 1s meant
simultaneous administration in the same formulation or in two different formulations via

the same or different routes or sequential administration by the same or different routes. By

30  “sequential administration” is meant a time difference of from seconds, minutes, hours or




It is especially advantageous to fornul ate parenteral conpositions in
.dosage unit formfor ease of admnistration and uniformty of qszgg._ '
Dosage unit formas used herein refers to 20 physically di scret®e4ufiits2id
. Suited._as.unitary dosages for the mammalian subjects to be treated; each
unit containing a predeterm ned quantity of active material calculated to
produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the novel dosage unit forns
of the invention are dictated by and_girectly dependent on (a) the unique
characteristics of the active material and the 25 particul ar therapeutic
effect to be achieved and (b) the [imtations inherent in the art of

conpoundi ng_ such an active materJal ., Effectiye ampunts of i

cont enpl e deByecpHac B é‘%‘ﬁfﬁt‘i‘)ﬂ\fglﬁﬁ?f)‘ﬁo\ﬂfmor?/ _ _Sggf}’eoh%ﬁuegs' gfﬁgﬁt?gdgéh\%rity
of the pajhAnd of RRHINSM by BBddmaRs@fedifi@ny 8klopi ent. In general terns,
effective 30 anounts may vary from 0. 01 ng/ kg body wei ght to about 100

ng/ kg body weight. 2 2. APR 2004 -46 Alternative anounts include for about

0.1 ng/ kg body i ght  about 10 kg body: .wai gh . 3 ody
wei ght IEoB0 8¢ SO REEREh e Phhere She AR B R e, InGaltitdRalol
al s0 sCONPHEFEnSRBRE | Gnilir8sibl, eSinfdgdinA ainv@siedulare afakieubir, t imrgleeal i ng
target cells wheré the vector carries a nucleic acjd nol ecu*le ccﬂgl)abll e of
expr essiinya@r¢brallyr inlanpsallyi vrfusinameradlyudedpllyy Vet ivc diRe PRISH mplant.
parti cul the co Lt rl Nl . ke | e
conpri Silﬁbhgeno%g?gl%??tr epgs)lgﬁﬁlgﬁgéj rgﬁgrg |‘%8§1 ﬁl&%@%ﬁlp&ﬁ%%&%r@&%’ % éa@g%gﬁgnce
encodi ngnRalpfigt.ein allergen 10 froma nmite or a derivative, honol ogue or
mnetic or said protein allergen. Preferably, the nucl eotide sequence
encodes the am no acid sequence of Bftl1ll substantially as set forth in SEQ
ID N@ 2 ; ' hihided QERINRRERIoR fol uE@id fodhlaghgah or
having a&?@%&épgﬁﬁiggggsgﬁt %Sréfg}’%%bfé;?ﬁe?%ri ty tggmgtfol east 10 con'gi@ uous
am no  limmsicdesponsSEQubisiNDB2 as hersi®efdpe Nefiried, angomr orraze phamacaioplly t he

nucl eoti de sequence compri ses the, Bt 11 nugcl eoti de seque . NO 1
o1 Se0 | SRR GareE gt The Lo tapi ot Pk SRR ZRRPERE B pitfementrds
t her eof , o O FARAR! Sudd§ VY held Zindthek OcoBRuh® MOndolesulSHRAH ByiEh Zt ds GEQ | D

NO 13 20 under |ow stringency conditions.
administered. .

15
Compositions suitable for injectable use include sterile aqueous solutions (where water
soluble) and sterile powders for the extemporaneous preparation of sterile injectable
solutions. They must be stable under the conditions of manufacture and storage and must
be preserved against the contaminating action of microorganisms such as bacteria and

20. - fungi. The carrier can be a solvent or dispersion medium containing, for example, water,
ethanol, polyol (for example, glycerol, propylene glycol and liguid polyethylene glycol,
and the like), suitable mixtures thereof and vegetable oils. The preventions of the action of
microorganisms can be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thirmerosal and the like. In many

25  cases, it will be preferable to include isotonic agents, for example, sugars or sodium
chloride. Prolonged absorption of the injectable compositions can be brought about by the
use in the compositions of agents delaying absorption, for example, aluminum

. monostearate and gelatin.

30 Sterile injectable solutions are prepared by incorporating the active compounds in the

required amount in the appropriate solvent with various of the other ingredients



Preferably, the nucleotide sequence encodes the am no acid sequence of Bt10
substantially as set forth in SEQID NGO 29 or SEQ ID NO 31 or a

derivative, honologue or minmetic thereof or having at |easf bR 24886 or 7
greater simlarity to at |east 10 contiguous anmino 25 acids in SEQ ID NGO 29 !
“7or SEQ I D NO 31 and which corresponds to a pol ypeptide having troponyosin !
activity. Even nore preferably, the nucleotide sequence conprises the Bt10
nucl eoti de sequence of SEQ ID NO 28 or SEQ ID NO 30 or a derivative,

honol ogue or minetic thereof, or 30 capébte of hybridizing to SEQ ID NO 28
or SEQ I D NO 30 under |ow stringency conditions. 2 2 APR 2004 -47
Preferably, the nucleotide sequence encodes the am no acid sequence of BtA2
subst anti irbd) SIS stéAlizatRn RRrRHlesEEh Or
mnetic t"ﬂ%@eég?tg%?ﬁﬁte‘ls\’/lfdﬁfgehgltrw’lfeastéd;%%l%g%ggpéf} ﬂgjrégat er simlarity to at

| east 10 wyoothexjamuspriate neans iRisparsioSE@elal3o Gni@pIBed mybtheppmay pedrenasts v,

t he nucl eoti.de sequen conpri ses..th t A2. nucj.eoti.de se =0 | D
NO 74, o(rabya "&Fé’ﬂ?‘i’fg't“'i‘g/g&e Wﬁﬁg So@'i?é'hﬁ?deﬁf T%T?dﬁeéﬁseé?? %rS?egg%g%P@eof‘& = |
hybri di zi R@taidd 1IRE@abiP MPefdorNHediumOnndithd napied ebadidgralients feort hihose
present invention further contenplates the introduction of naked DNA as

wel | &s temsmevatediiaboye. fadhepasg|of gisrilo ey der fan thecprepatation pbpterly wicctadlg | |

anot her aspect of the present | l-on - L
pr ophyl acSPP e ko ?’feg%feﬁerﬂ?tﬁgé Ogﬁ%ﬁﬁt&g?gi}%ﬂ%ggﬁ %@(})rg ortpr | 2‘? %gf et9 %e St & of | |
admi ni st epéiiqicd which Ritild iadpawdauet ehe aggved inppédiantl glus ampr adiitinah dgeine
encoding Bt or a derivatjve or honol oque thereof whereby airway _ -
hyper - r edegiedieny from apiewigpsly stardeniiliered#oludionr event ed. Preferably, the

~allergic condition is allergic asthma, atophic dermatitis and/or rhinitis.

20 More preferably, the nucleic acid nolecule is in the formof an

eukanyot i Wheix phiee sstiveningsedizntr are Budatdy kaotgced,cthex praystsi orally exdironisterad, er

selected fromthe group canpsisting, of vectars with CW pronoter, RSV
r oot or GHABPSZGULI BT IERGoT §h A RS ERp e selle Cartet, of i Ry B6 encloded

in hard or soft shell gelatin capsule, or it may be compressed into tablets. For oral

therapeutic administration, the active compound may be incorporated with excipients and | o
used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, |
15  syrups, wafers, and the like. Such compositions and preparations should contain at least '
1% by weight of active compound. The percentage of the compositions and preparations’ '
may, of course, be varied and may conveniently be between about 5 to about 80% of the
weight of the unit. The amount of active compound in such therapeutically useful
compositions in such that a suitable dosage will be obtained. Preferred compositions or
20 preparations according to the present invention are prepared so that an oral dosage unit

form contains between about 0.1 ng and 2000 mg of active compound.

The tablets, troches, pills, capsules and the like may also contain the components as listed
hereafter. A binder such as gum, acacia, com starch or gelatin; excipients such as
25  dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic actd
and the like; a lubricant such as magnesium stearate; and a sweetening agent such a
sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil of
wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may contain,
in addition to materials of the above type, a liquid carrier. Various other materials may be
30 present as coatings or to otherwise modify the physical form of the dosage unit. For

instance, tablets, pills, or capsules may be coated with shellac, sugar or both. A syrup or



The al l ergen may include any environnental antigen which can induce
allergic reaction in 25 hunman such as mte allergens, glutathione
S-transferase, pollen, aninmal dander, house dun"' and peangty ayrk tohes | i ke.

—The-preferred allergic diseases includé, for exanple, allergic asthng,
allergic rhinitis, atopic dermatitis and anaphylaxis. 30 2 2 APR 20, U: -48
Preferably, the eukaryotic expression vector is admnistered in a
pharmaceutical conposition conprising a carrier selected fromthe group
consisting of normal saline and a |ipdBoe. The pharnaceuti cal
conpositions of the invention are preferably adm nistered by intranuscul ar
injection, intranasal delivery or intratracheal delivery. The 5

phar macefik & ahhy &ﬁ%pttﬁé)la_@ﬁc@rcbhﬁbuﬁ@ys@?osﬁ%vsrbﬁaie@&ﬁingca%éﬂt,eh&ﬂ@em f or
intramuscul'ar 1njection, intranasal delivery or intratracheal delivery

known i nptdpyiparshenFas pesssmstizes, & dyshgred eveyirog] suph 48 chperaisirorprger @avour.

sol ution,, normal. sal i.ne ol.d bead or | 0 . endi ng

on the oA dpernSRel K pirdirite PR do ke uhR IESholR B HREthuichlly RRREAY

treated kibstdntilly MShMoEY @ A M QINICEMPRGEQTH addi6ibn,Alic a0veaEhline(s) ahay

conditions of the patient, the dosage of the reconbinant plasm ds ranges

f r om Zbobe imromoraisd a6 sustaingd-figjeasy Prerayatione pyhformglatignhat j ent treated in

accordance with the present invention. 15 Preferably, the individual is a

human. In.relation to allergen gene transfer, this is predicated on

DNA- bas eTht prasaniziat érnidnwiisocdx terids dol Gamsaubatds 6 tdpidaliapplicationesaplo as erearfibj s

offers a_strategy for nodul ating Th2 associated responses. In a preferred

enbodineHFFméPpggﬁ@n gene transfer inmmunization is by 20 - - the

i ntranmuscul ar injection of a plasm d DNA encodi ng a house dust or storage
"mte allergen (28). Yet another aspect of the present invention is

di r etd edPhamsetutimdlye sceptable amadidrh eind/orddiliards | ivdude hamplanduel, selvsiitegues,

Tonoc] ondPBFBoy o Rafiask st IsHaE a5 ErEE L BTG OR SR RayRIPst
need to PEafHEASEAE AR Yic k@ THALED 6f sudR @it £hd agents for pharmaceutically active
substances is well known in the art. Except insofar as any conventional media or agent is
incompatible with the active ingredient, use thereof in the therapeutic compositions is
15 confemplated. Supplementary active ingredients can also be incorporated into the

compositions.

It is especially advantageous to formulate parenteral compositions in dosage unit form for
ease of administration and uniformity of dosage. Dosage unit form as used herein refers to
20  physically discrete units suited as unitary dosages for the mammalian subjects to be
treated; each unit containing a predetermined quantity of active material calculated to
produce the desired therapeutic effect in association with the required pharmaceutical
carrier. The specification for the novel dosage unit forms of the invention are dictated by
and directly dependent on (a) the unique characteristics of the active material and the
25  particular therapeutic effect to be achieved and (b) the limitations inherent in the art of

compounding such an active material.

Effective amounts of protein contemplated by the present invention will vary depending on
the severity of the pain and the health and age of the recipient. In general terms, effective

30 amounts may vary from 0.01 ng/kg body weight to about 100 mg/kg body weight.




The anti bodies of the present invention are particularly useful as

t herapeutic or diagnostic agents. For exanple, specific antibodies can be

used to screen for Bt i munoassays or 30 used as antagonis§§2t&pﬂqmﬁbit Bt

activity under certain circunmstances such as where tenporary
““hypersensitivity inhibition only is required. Techniques for such

i mmunoassays 2 2 APR 2004 -49 are well known in the art and include, for

exanpl e, sandw ch assays and ELI SA. Know edge of Bt |evels nay be

inportant for nonitoring certain therapggtic protocols. Antibodies to the

Bt (or its derivatives, honol ogues, anal ogues or mnetics) of the present

5 invention may be nonocl onal or polyclonal. Alternatively, fragnents of

i bodi b uch .as. F F
vent s or USRS aPSSiteciEkR Tol Wit OLRPKE oY pEhORb S 10 kSRR
hybri ds. weightittheh 10 s@ki bodlywelght ROimut 80 att/kdiesdsiweiglt. i ncl ude fragments

and hybrids of antibodies. 10 As stated above, specific antibodies can be
used to screen for the Bt. The latter would be inportant, for exanple, as

a means faf, élfaﬁ—ﬁxg@étﬂﬁalf Qémh(gs\fi?&r?nﬁ 0 E&ng,ﬁaé gé&ak GRblebd1Ed EiuéIP{ as BWekdoy! N9

Bt made by r'econbi nant nea rom cul ture Supefnatant tluid. IS wthin
t he s@opeapdble bf gahsfecingitarget cells vdienelthearytos eaies a anclclsodidemolasnlecapahial |

15 polycl gnal or. fragnents. of. anti bodi es or. synthetic antibodies) directed
to the fidtsxpiretivg BYEGD VBB&%E'Q"@%’G%@H“&%B&)@” oth the first and
second anti bodies may be used in detection assays or a first anti body may

be used with a comercially available anti- inmmuno globulin antibody. An
ant i body Ingpaciowlanpicacaupdmtial pompises dasisalatedanicldio dgid mpleeileicompsisigy 2

-~ region of Bf. .20 Both pol ycl onal L onal i Dodi gt
by oSk B St o BT Boko R PR ShRARMBRRE

The net hgrlin @imi@béed aérigiibeHdniolpake G mimeiid kaid pietkin 4. i n the art.
Pol yclonal sera are less preferred but are relatively easily prepared by
injection of a suitable |aboratory animal with an effective amount of Bt or

ant i geni r , I ' '”gq [ [ i i ng
speci fi c(iasréf?%é%%tt%en%&%&ﬁ]yw&? 4 g\%{%&%ﬁ?}%a lsora%@n%eaﬁ%@ﬁ ht ??lﬁag%ﬂ a’?’ﬁ%ﬁ%h
anti bodi as spr edticRdSEY) [hiNO2es:hSBQAIDE NQ1 # lor zadidrivative, tianhelagdey oamymetipe of
| munoas ?:l‘?eg'éoil (tl‘e})l/aV?Igge atgl?egsetra !:)L 45|‘ﬁysosr gfrgz;{grusrix%gjlagteyct%uasﬁeast 10 contiguous amino

15  acids in SEQ ID NO:2 or SEQ ID NO:14.

Even more preferably, the nucleotide sequence comprises the Bt/7 nucleotide sequence of
SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID NO:13, or a derivative, homologue or mimetic
thereof, or capable of hybridizing to SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID NO:13

20  under low stringency condittons.

Preferably, the nucleotide sequence encodes the amino acid sequence of Bt10 substantially
as set forth in SEQ ID NO:29 or SEQ ID NO:31 or a derivative, homologue or mimetic
thereof or having at least about 45% or greater similarity to at least 10 contiguous amino

25  acids in SEQ ID NO:29 or SEQ ID NO:31 and which corresponds to a polypeptide having

tropomyosin activity.

Even more preferably, the nucleotide sequence comprises the Bt/ nucleotide sequence of
SEQ ID NO:28 or SEQ ID NO:30 or a derivative, homologue or mimetic thereof, or
30 capable of hybridizing to SEQ ID NO:28 or SEQ ID NO:30 under low stringency

conditions.



of the potential heterogeneity of the product. | 30 The use of nonocl onal
anti bodies in an imunoassay is particularly preferred because of the
‘ability to produce themin large quantities and the honogerie?t P pf2ilhe
product. The 2 2 APR 2004 _50 preparation of hybridoma cell lines for .
—monoclonal anti body production derived by fusing an imortal cell line and f
| ynphocytes sensitized agai nst the i nmunogenic preparation can be done by
t echni ques which are well known to those who are skilled in the art. 5 Even
still another aspect of the present invé€htion is directed to nethods of

di agnosi ng individuals who have becone sensitized to antigens which
conprise all or part of Bt. Accordingly, another aspect of the present
invention contenplates a nethod for detecting antibody directed to all or
part of Bt in a biological sanple froma subject, said nmethod 10 conpri sing
cont act i rig'emtﬂy,l:the hogeatide seqmqlﬂce emdcdes Bte aprinaadd rscqmncfv@f Bhb?mlb@@n@ally

anal ogue, che netjc t her.eof for.

condi ti orf§ eE gﬁé Iisg]&g% Yﬂ'rwﬁ’r mqlﬂg‘f?o‘?{prf"é&et{c tﬁ?%?ﬁ]m ﬁﬁ‘ﬂng Aen
detecti ngeé&@'a@oﬁpme& gledilc® %iﬂu%t?fto tdRqeRH 96 UGB Vus Bimihd Atid®¥anPk@, 1D n a
dust sanple) or antibody to Bt may be 15 acconplished in a nunber of ways
such &s ByOWsstern blotting and ELI SA procedures. A w de range of

i mmunoassay techni ques are avail able as can be seen by reference to U. S.
Patent Nos. 4,016, 043, 4,424,279 and 4,018, 653. These, of course, include

both si nm@n&hé& préﬁ?alﬂy\ﬂhéhﬁ(ﬂe&fde qmme ebrnpiases alysBof2 rusteotide sequepes of i ve
types, as well as in the traditional conpetitive binding ass These

assays alSHRIRNQIH, @r ealerivafiveg hpmolsgug of ayaclie thesenf; 'b‘b?ﬁ’ablfcf’fy hybgdizipg et |
such as QéS§§2ﬂ3§¥%2ﬁggagﬁgw%&%ggﬂﬁpgﬁﬁm&nﬂnst useful and commonly used

assays an for e present invention to detect Bt or
antihody to Bt. A nunber of variati ons of the sandw ch assay techni que

exist, and all are intended to be e assed b r t 25 invention.
Briefiy, 10 RICEepbirntion cguismp! Taics e msgsluct %Ogﬂ‘ﬂ? @3‘3@%’1‘5 well g the
| mrobi | Z\Eﬁ}] PEacﬁ‘eﬁé?ﬁbﬂv%%?hﬁ&&@ aBfidnd1B&u&anpl € to be tested brought into

contact wt e bound | ecule. After a suitable period of incubation,
for a period of time sufficient to allow formation of an anti body-antigen

(or Bt- argtllp (}/t?le rTBclztegf the p%gsggtn%vgq}dnbgod R et%é; fa' Iglechgd for the prophylactic
15 treatment of an allergic condition comprising the step of administering to an individual
nucleic acid molecule comprising a gene encoding Bt or a derivative or homologue thereof

whereby airway hyper-reactivity or airway inflammation is prevented.

Preferably, the allergic condition is allergic asthma, atophic dermatitis and/or rhinitis.
20
More preferably, the nucleic acid molecule is in the form of an eukaryotic expression
vector. The eukaryotic expression vector may be selected from the group consisting of
vectors with CMV promoter, RSV promoter and SV40 promoter and is preferably pCMV.
The allergen may include any environmental antigen which can induce allergic reaction in
25  human such as mite allergens, ghutathione S-transferase, pollen, animal dander, house dust”

and peanut and the like.

The preferred allergic diseases include, for example, allergic asthma, allergic rhinitis,
atopic dermatitis and anaphylaxis.

30




the conpl ex nol ecules, labelled with a reporter nol ecul e capabl e of
produci ng a 30 detectable signal is then added and i ncubated, allow ng tine
sufficient for the formation of another conplex of 7 R i
——anti.body- anti gen-1abel | ed anti body. Any. unreacted naterial*%g ﬁgéhéﬁ“Z 2
APR 2004 -51 away, and the presence of the antigen or antibody is
determ ned by observation of a signal produced by the reporter nolecule.
The results nmay either be qualitative, by sinple observation of the
visible signal, or may be quantitated b¢8conparing with a control sanple
cont ai ni ng known anounts of hapten. Variations on the forward assay incl ude
a 5 sinultaneous assay, in which both sanple and | abell ed anti body are
added si nplefepmoUshY elil@ridiR RRPAGsiaAt LRAEY is TARRRist@6d Nind e phafBadttibal
known to those skilled in the art, including any mnor variations as wll
be readi |SPIAFSHICMROMATFIRER BFTHENTedeoiid fompibe gioup ennsistingvadmormal sahiae sadpl e
IS one VWﬁ C&oﬁ@eg% %@Me@u@&l %gltn'pg&%&st 3f E}e i!'mr}é:rllt%%' 419 9eilexl'ab?xs aCI;[iStered
cul ture sdbernatan? I Ssue bi opsy, serum saliva, miCodar “<8cr &t ons:
| ynph, | ltitgsu'g;tfailmusduﬁf) ii]lijéctli(ﬁﬁ piifttairesl fdleii'g_éryl Tee &afmll flael_ldglib dehef@f OMge g
general ly a biol ogical sanple conprising i ol ogi cal ui ut, al so extends
to fePneRhRimessufica) Jaa%ﬁ?atqigl?ﬁ@mqﬂaﬁy be [conendiged cawriqrs yssfal fog dpiramysoplare.

However, ibfash RldndiBY dphngy B8 i é@ﬁggzgh@i@&qhh&\& FOHY él?.eFBP@xgﬁ%la,e a

nol ecul e, "'such "as a sanp dust o-conprise or stor
mte. 15 physbheitally mabpthbleviaiffir salutioh Choramd aylinea gbldrisdad anit ligasdmehayy bg
speci fici tg for the protein or antigenic parts thereof is either

coval ent I% Gr passively bound to a solid surface. The solid surface is
typically glass or a polymer, the nost conmonly used pol yners being

cel lul ose, polyacrylam de, nylon, polystyrene, polyvinyl chloride or
pol ydPopyPensedinglva the chatactsngisomndprogpssie ¢fthe discdsortobopravebied orlwwatdd in

munoas< AP Fun Blpef i Blsnin ¥ PeRamo Rndital Frpdieiet Bepiient 4"
gener al | osagensi siie ffcotibasst E{uaahﬁmgraﬁ@u@lm laolti 001 R BouPMYB hfpAtd Yody
adsor bi ng, .the pol yner-antibody conplex is washed in preparation for the

test sanpYeashtApr apafstrepied imaccordanpe withdhepresent fnygntien-t hen added to t he
solid phase conplex and incubated for a period of time sufficient (e.g.
2-40 m nutes or overnight if nore convenient) and under suitable 25

condilfi osefembly, the mdividwaiid e#hpasmt ure to about 37C) to all ow bi ndi ng of .
any subunit® present in the antibody. Follow ng the incubation period, the |
anti body subunit solid phase ﬁ

In relation to allergen gene transfer, this is predicated on DNA-based immunization which |
induces a biased Thl immune response. This offers a strategy for modulating Th2 :
associated responses. In aprefened embodiment, allergen gene transfer immunization is by

20 - -the intramuscular injection of a plasmid DNA encoding a house dust or storage mite
allergen (28). '

Yet another aspect of the present invention is directed to antibodies to Bt and their
derivatives, homologues, analogues, mimetics and chemical equivalents thereof. Such

25  antibodies may be monoclonal or polyclonal.

In the case of small peptides, these may first need to be associated with a carrier molecule.
The antibodies of the present invention are particularly useful as therapeutic or diagnostic
agents. For example, specific antibodies can be used to screen for Bt immunoassays or
30 used as antagonists to inhibit Bt activity under certain circumstances such as where

temporary hypersensitivity inhibition only is required. Techniques for such immunoassays




is washed and dried and incubated with a second anti body specific for a
portion of the hapten. The second antibody is linked to a reporter
nol ecul e which is used to indicate the binding of the secofidy gy lpagy to

- the_hapten.. 30 22APR.-52 An alternative nmethod involves i mmobilizing the

target nol ecules (such as Bt) and then exposing the inmobilized target to
a sanple which is to be tested for the presence of antibody to Bt. A
second | abell ed reporter antibody, specific to the first antibody is
exposed to the target-first anti body cotfpd ex to forma target-first

anti body-second 5 anti body tertiary conplex. The conplex. is detected by
the signal emtted by the reporter nolecule. By "reporter nolecul e" as

used in the HOESERS BEGh I£ALL® Inclbde Fﬁgnéxa?n )| gpulvRWaiSs 4y BLISA.

cheni cal #hat'ure, provi des an analytica rdentifiable signal which allows
the det erndwledg: of Bilavélganylbeangomart ifbodynitdmgesrthiotherageube Peptesrls.
qualitative or quantitative. The nost commonly used reporter nolecules in
this type of assay are either enzynes, fluorophores or radionuclide

contai ni %ﬁ’ﬂ%b&ggbg% Bi (o its ' RAVAIRIRARA A8 thralRd stihieaReNsf e lpesshies .

In the case o nzyme |nnunoassa¥, /
ant i bedy inveitiog emeyr bt inpnixions an polytloghlu Adternatively dEagsrentol dibedics mavha | be

readily recogni.zed wever i de varj et i e i i
! eohni quASCOAPL 5 AP drvedeats, Suhrgroif g ey BvphEnBaRR 8Bk ant
Commonl y J4gedmBibaY Etibbilict Ude thanEBsdH hgbridieoxsyddstic dntibbd T Bseonsilersose
oxi dase, bet a-gal act osi dase and al kal i.ne_phosphat ase, anongst others. The
subst r at derdin thmcludedragmentstand hypads ef antibpdigfres are general |y chosen for
t he production, 20 upon hydrolysis by the correspondi ng enzyne, of a
det ect abl e col our change. Exanples of suitable enzynes include al kaline
phospbat asestaed peve spddsie antibodies ahnshe yed 36 bireert for dpBoyThef lator wgeldi e
substrates which yield a quorescggt pr oduct ratqer E?an thePchrﬁ nic
subst r at dsPABER fAHEREIPIS. s A meRngsies scrppEng fon lexelf f B i g Biflegiss 91) s%Tadded
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excess réa i's wash away. A 25 solution containing the appropriate
substrate is then added to the conplex of antibody- antigen-antibody. The

substrat ?t \{\4 lv\!ithrine atl% sggptehoft s fvention lt(') ?Ill(c lgdet 2o Qcae(:o § Ca%ﬂgocﬁgé i(IBBHé’clonaI,
15 polyclonal or fragments of antibodies or synthetic antibodies) directed to the first
mentioned antibodies discussed above. Both the first and second antibodies may be used in
detection assays or a first antibody may be used with a commercially available anti-
immunoglobulin antibody. An antibody as contemplated herein includes any antibody

specific to any region of Bt.

20 _

Both polyclonal and monoclonal antibodies are obtainable by immunization with Bt and
either type is utilizable for immunoassays. The methods of obtaining both types of sera are
* well known in the art. Polyclonal sera are less preferred but are relatively easily prepared
by injection of a suitable laboratory animal with an effective amount of Bt or antigenic
25  parts thereof, collecting serumn from‘ the animal and isolating specific sera by any of thé
known immunoadsorbent techniques. Although antibodies produced by this method are
utilizable in virtually any type of immunoassay, they are generally less favoured because

of the potential heterogeneity of the product.

30  The use of monoclonal antibodies in an immunoassay is particularly preferred because of

the ability to produce them in large quantities and the homogeneity of the product. The

an enzynme is conjugated to the second '




giving a qualitative visual signal, which may be further quantitated,
usual |y spectrophotonetrically, to give an indication of the anmount of
hapt en which was present in the sanple. "Reporter nol ecul e" Al})s@pPExpEdtds
to use of cell agglutination or inhibition of 30-agglutination such as red
“bl'ood cells on | atex beads, and the like. . APR 20=014 -53 Alternately,
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chem cally coupled to antibodies without altering their binding capacity.
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Detection of the presence of Bt (for example, in a dust sample) or antibody to Bt may be
15  accomplished in a number of ways such as by Western blotting and ELISA procedures. A
wide range of immunoassay techniques are available as can be seen by reference to U.S.
Patent Nos. 4,016,043, 4,424,279 and 4,018,653. These, of course, include both single-site
and two-site or “sandwich” assays of the non-competitive types, as well as in the traditional

competitive binding assays. These assays also include direct binding of a labelled antibody

20  to atarget, such as Bt.

Sandwich assays are among the most useful and commonly used assays and are favoured
for use in the present invention to detect Bt or antibody to Bt. A number of variations of
the sandwich assay technique exist, and all are intended to be encompassed by the present
25  invention. Briefly, in a typical forward assay, an unlabelled antibody of Bt is immobilized
on a solid substrate and the sample to be tested brought into contact with the bound
molecule. After a suitable period of incubation, for a period of time sufficient to allow
formation of an antibody-antigen (or Bt-antibody) complex, a second antibody specific to
the complex molecules, labelled with a reporter molecule capable of producing a
30 detectable signal is then added and incubated, allowing time sufficient for the formation of

another complex of antibody-antigen-labelled antibody. Any unreacted material is washed



10 through a 125 pm si eve before use. In order to provide a nmaxi mum surface
area, a thin layer of <125 mparticles were introduced into Erl enneyer

fl asks together with a few flakes that served as shelter& angiPormedi ng
_.ground. for. mtes. A starter culture froma snmall bottlie was inoculated -
into a one-litre Erlenneyer flask which was then covered by two |ayers of
paper towels to allow ventilation, and seal ed with maski ng tape around the
15 opening of the flask to prevent contam nation fromthe other nmtes and
insects. Those cultures were grown undér natural environmental conditions
with a nean annual tenperature of 30C and a nmean RH of 80% Harvesting of
dust or storage mtes was perforned when the culture was approxi mtely 4-
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Phages were plated at 5-10, 000 PI aque formng units (pfu's) per 145 mm NZY
molecule, such as a sample of dust thought to comprise dust or storage mite.

15  In the typical forward sandwich assay, a first antibody having specificity for the protein or
antigenic parts thereof is either covalently or passively bound to a solid surface. The solid
surface is typically glass or a polymer, the most commonly used polymers being cellulose,
polyacrylamide, nylon, pélystyrene, polyvinyl chloride or polypropylene. The solid
supports may be in the form of tubes, beads, discs of microplates, or .any other surface

20  suitable for conducting an immunoassay. The binding processes are well-known in the art
and generally consist of cross-linking covalently binding or physically adsorbing, the
polymer-antibody complex is washed in preparation for the test sample. An aliquot of the
sample to be tested is then added to the solid phase complex and incubated for a period of P
time sufficient {e.g. 2-40 minutes or overnight if more convenient) and under suitable

25  conditions (e.g. from room temperature to about 37°C) to allow binding of any subunit
present in the antibody. Following the incubation period, the antibody subunit solid phase
is washed and dried and incubated with a second antibody specific for a portion of the
hapten. The second antibody is linked to a reporter molecule which is used to indicate the
binding of the second antibody to the hapten.

30




agar petri dish. Pre-cooled plagques with a dianmeter of 1-2 nmm after

overni ght incubation at 37C were transferred to Hybond- N+ Nyl on transfer
menbranes (Amersham) by colony/plaque Iift nethod. Menbranes were ked

in denaturation solution (0.5 N NaCH and 1.5 NaCl) for 5 rri?srﬁJtPeDs({; ¢ot] owed

by neutralization solution (1.0 MTris-HCl and 1.5 15 MNad, pH 7.5) for

15 mnutes; and in 2X SSC solution (0.3 mMM NaC and 30 MM sodiumcitrate,
pH 7.0). Transferred DNA was crosslinked into the nmenbrane by using a W
Stratalinker 1800 (Stratagene) at 1,200 .Joules x 100. Hybridization with
the | abell ed probes was done overni gh?s2 at 42.5C in a hybridization chanber
(Maxi 14 HybaidTn). Menbranes were washed twice for 10 minutes each with
2X SSC (with 0.1% w v SDS) at 20 roomtenperature followed by two nore
washes ain Aferiitivg etedchveivehiimbYli3RE (hwitidget Molebules (suebS)s BY) asd then
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i ncubat edpésed B rthe utst-Asst | antibety ceaneplen ubf &y @. targetifystentibeslyrserpry ) .

Menbranes were finally incubated iin CS sol utd o ; r ' es.
Menmb? an @8NP Ty Cg\é}PA\ﬂ(- %pcomg'é&%gg%%ﬂot’%% %@éé elrﬁﬁ} %B?I%%a%o%or 15
m nut es a4eufdevel oped in a dark room Positive pfu's were picked fromthe

agar plate using a cut 200 | pipet tip. Cones were incubated at |east for
24 hours in SMnediumin a rotator drive. Clones were purified further by

secondary and terti.ary , 30 I. i . - ;
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In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody,
15  generally by means of glutaraldehyde or periddate. As will be readily recognized, however,
a wide variety of different conjugation techniques exist, which are readily available to the
skilled artisan. Commonly used enzymes include horseradish peroxidase, luciferase
glucose oxidase, beta-galactosidase and alkaline phosphatase, amongst others. The
substrates to be used with the specific enzymes are generally chosen for the production,
20  upon hydrolysis by the corresponding enzyme, of a detectable colour change. Examples of
suitable enzymes include alkaline phosphatase and peroxidase. It is also possible to employ
fluorogenic substrates which yield a fluorescent product rather than the chromogenic
substrates noted above. In all cases, the enzyme-labelled antibody is added to the first
antibody-peptide complex, allowed to bind, and then the excess reagent is washed away. A
25  solution containing the appropriate substrate is then added to the complex of antibody-
antigen-antibody. The substrate will react with the enzyme Jinked to the second antibody,
giving a qualitative visual signal, which may be further quantitated, usually
spectrophotometrically, to give an indication of the amount of hapten which was present mn
the sample. “Reporter molecule” also extends to use of cell agglutination or inhibition of

30  agglutination such as red blood cells on latex beads, and the like.




10 a water bath foll owed by centrifugation at 3,500 rpmfor 15 m nutes. Two
mcroliters of the supernatant was added to 150 gl of overnight culture of
E.coli SOLR strain (O D.=1.0). The reaction culture was incupgtgeRfpr}il5

mnutes_at 37C before plating 100 Al of . the cell ..mxture on LB-anpicillin
agar plates. Plates were incubated overnight at 37C. Transfornmed cl ones
were subcultured overnight in LB-anpicillin medium dycerol stock 15 of

the different clones were stored at -80C for future use. EXAMPLE 4 DNA
Sequenci ng 20 Phage DNA of positive clogges isolated and purified by using
the Wzard Plus SV mni preps DNA purification system (Pronega) were
determ ned and anal yzed by DNA sequencing. 50 to 80 ng of the anmplified
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25 cycl ebYdUiRipalins Viliehioo] apadeniar kveraghabrdbiosochmuneridbeloh mitidst (D
Resear chy§ C nsl St . far .30 _second 50 or 15
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Sequence JAnal.ysiks,The Btl 1 nu tj de_sequence was conpared and aligned
with t heAISfr}githi lEﬁﬁC pEo&F‘HSS"e%‘ @bg‘?f‘é‘ln@@bagy Ay akeveedcioUdnd to e, Brst japibadys

mul ti pl eh enapledl AGBARALH o uences
were per far med u&eng’*?ﬁe ALLBE OIS SuboLE reHht B ARG BIT RouBiE %% |

deduced WgBeEpRseddo L@ o€ thesappepbiatet wadlangtlt the fllatestsmse sbafvddiadicMak i onal :
Center fgr Bi 0 | nfor.mat i o NCBL,), using the BLAST network server °
for nucl glgtllﬁlé%hg‘%g ?gﬁrﬁ ﬁ%ptg% i isTesh 5’5@"“%’8@%’&?\%‘%@3 Fd I%i&WE‘E“GUGS are both

10 very well established in the art and are particularly preferred for the present method.

However, other reporter molecules, such as radioisotope, chemiluminescent or

bioluminescent molecules, may also be employed.

Further features of the present invention are more fully described in the following ﬁon- |
15  limiting Examples.




Human | gE Reactivity of Bt11l clone An initial experinent by plaque

I mmunoassay to determ ne the frequency of human IgE 15 reactivity of Btl 1
clone 2 was carried out with 23 sera fromdonors with positive s@i@v@gi%m
test to B. tropicalis extract. Prior to the experinent, human sera r *

adsorbed overnight at 4C with XLI-Blue E. coli lysate. t 11 clone 2 was

pl ated at approxi mately 1,000 plaque- formng units (pfu's) per 145 mm NZY
agar plate. Plaques were transferred to nitrocellul ose nenbrane [ Hyband-C
Extra menbrane that was saturated with j;sopropyl-fl 20

D-t hi ogal act opyranosi de (I PTG] by pl éaué lift method. After bl ocking the
menbrane with 5% solution of non-fat mlk powder for 1 hour, it was

i ncubat ed overnight with human sera in 1% non-fat mlk) at 4C foll owed
by one hour incubation with alkalik {dhbt ase conjugat ed nonocl onal

anti-human 1 gE (1:10,0 I Lutio Ut#es Three tines
washing with PBS cont ai lf’%‘d"@ﬁgﬂ%‘{,’?’%S‘ff%@#-goﬁs‘é%%T) vsvas done in between
the 25 incubation steps. Menbranes blotted on paper towels were finally
i ncubated for 15-3t mnutes in a devel oping sol.ution coptainin
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layers of paper towels to allow ventilation, and sealed with masking tape around the

15  opening of the flask to prevent contamination from the other mites and mnsects. Those

cultures were grown under natural environmental conditions with a mean annual

temperature of 30°C and a mean RH of 80%.

Harvesting of dust or storage mites was performed when the culture was approximately 4-
20 weeks old. Culture was observed undeér stereomicroscope to determine the purity of the
mite populations. The mite culture was separated through a series of 500 ym and 125 pm
sieves, by using a mechanical sieve shaker, where vibration was applied for about 20
minutes. Mites with sizes greater than 120 ym were transferred to a modified Tullgren,
which was built up of 5 layers of gauze on a funnel that attached to a 15ml-Falcon tube
25 (2097). A 60W bulb was applied from a distance of 15 cm from the culture medium for 4
hours. Most of the mites in the medium crawled through the gauze and down into the tube.
Mites that remained in the furmel would then swept into the tube by a tiny soft brush after
the gauze was removed. The purified mites were stored -80°C until use. Mites and the
powered medium particles that were finer than 125 pm collected in 2 receiving pan placed

30 at the bottom of the sieves were used for further subculturing.




m xture was then incubated at 42C for 90 mnutes in an air incubator prior
to dilution with .15 100 Al of Tricine-EDTA Buffer. The diluted reaction
product was then heated at 72'C for 7 minutes. 5 -Rapid AmJ }fjg@atingp of
-..eDNA Ends (5 -RACE) was -performed using a 50 - gl PCR reaction m xture
conposed of 2.5 pl 5" -RACE-Ready eDNA, 5 tlI of 10 x Universal Primer M X
(UPM, 1 }r.l of 10 pM CGene Specific Primer 1 (GSP1) and 41.5 | of Master
Mx (34.5 gl PCR grade water, 5 1 | OX Advantage 2 PCR Buffer, | pl 10 nM
dNTP 20 Mx, and | | 50X Advantage 2 Polsgmerase M x). Positive and negative
controls were prepared according to protocol. Gene-Specific Primer 1
(GSP1), 5'CTTCATCCTCCAATCGGIGI3' (SEQ ID NO 21), and Gene-Specific Primer

2 (GSP2), 5" GGTCGCTCAGAAGA AC3 S(2§E IQ I\‘IBCI }1,,Were designed from Btl
l-clone 33 with a T. of 600%&% —Anpl ification was
performed by 25 25 cycles using the PTC 100 [ Tradenar k] Progranmabl e
Thermal Controller (M} Research Incz USAS. Each cycl e consists of 94C for

5 seconds, 65C for 10 seconds and B2 vi nutes. 5 RACE products were
9

E
initially analyzed by agarose @gl..; rgﬂ{g resi s using 1% w vagar ose/ Et Br
gel . Positive RACE products were ar ??élte ué?%ﬁgf he sanme paraneters

ment i dned above and was resol ved using agarose gel 30 el ectrophoresis

foll owed Jy purificati.Qn,using. th u Spin Col ums (Supelco 56500,
USA) . DNAg-s é'pr%’fcé’é’smg[ﬁgg‘t H‘g’ﬁ“ﬁr @@%&E{% g@’fﬁﬁt nBiy EresResk 8Ynrdery/plegnon. 2
2 AND, 2%hybkidiAfoRuUniihjz€thed' D d Sizhliqg! ﬁ,@@% z J
sequencin )_;E’usj1 ng_ot he AEI 377 @D@Sgggugﬁiirh\g?&glgﬁgg @gsys e\émgila.nl}'éS?%éLE 8
5 Hybri diRgokigenaf @)-lehebled fa@ment2 6£2) aR\GEgmencd ¢i4) DEO Limlith mrdddndss | 1

" cDNA gen at hybridi-zing a portion of the Bt1l-clone 33 with

- Che 57 RackRs 8ERST Ahg o b bR G BRH A efoulr Prabes 4 T pirpariss
SegmaNt  giroddish. Bhapko Merdlaaliesae ooy p?%ﬁe%ﬁﬂﬁg%‘ﬂs YpfPd) et 129%nh/ NP TET
in a 25-1 10 reaction consisting of 1 of clone 33 plasm'd DNA (100 ng), |

| of GSPI2&gt pstdishy Pre-caoledyplagpes with g diamster bd i oy RRor avegnightdhcub@Moiaf f er
0.375 | ofyeenzy® tﬂ'ﬁ?&ﬂ:ﬁ to Hybond-N+ Nylon transfer membranes (Amersham) by
colony/plaque lift method. Membranes were soaked in denaturation solution (0.5 N NaOH
and 1.5 NaCl) for 5 minutes; followed by neutralization solution (1.0 M Trs-HCl and 1.5
15 M NaCl, pH 7.5) for 15 minutes; and in 2X SSC solution (0.3 mM NaCl and 30 mM
sodium citrate, pH 7.0). Transferred DNA was crosslinked into the membrane by using a
UV Stratalinker 1800 (Stratagene) at 1,200 pJoules x 100. Hybridization with the labelled
probes was done overnight at 42.5°C in a hybridization chamber (Maxi 14 Hybaid™).
‘ Membranes were washed twice for 10 minutes each with 2X SSC (with 0.1% w/v SDS) at
“ 20 room temperature followed by two more washes at 15 minutes each with 0.5% SSC (with
0.1% w/v SDS) at 65°C. Unspecific sites were blocked with 10% blocking solution
(Boeringer Mannheim) for 1 hour prior to incubation with anti-DIG antibody (1:10,000)
for 30 minutes. After 4 times of washing with wash buffer (0.1 M Maleic acid, 0.15 M-
NaCl, 0.3% v/v Tween 20) for 15 minutes each, membraneé were incubated for 2 minutes
25 in detection buffer (0.1 Tris-HCI, 0.1 NaCl). Membranes were finally incubated in CSPI3~
solution (1:100) for 5 minutes. Membranes placed in saran wrap were exposed to BioMax
film (Kodak) for 15 minutes and developed in a dark room. Positive pfu’s were picked
from the agar plate using a cut 200 pl pipet tip. Clones were incubated at least for 24 hours
in SM medium in a rotator drive. Clones were purified further by secondary and tertiary

.30 screening.




H gh Fidelity PCR System Boehringer Mannheim USA) and 18.625 | of sterile
water. Anplification was performed using the tenperature profile: 94C for
2 mnutes followed by 9 cycles of denaturation at 94C for 12 "S?\deﬁ-’t
..anneal-ing-at 55C for 30 seconds and 15 extension at 72C for T ‘m ut&with a
touchdown profile of 19 cycles at 94C for 15 seconds, 55C for 30 seconds
and 72C for 1 mnute with an increase of 20 seconds per cycle prior to a
final extension at 72C for 7 mnutes. The anplified sanple was purified as
described for RACE product (F). Hybridissati on of the 2 strands was
performed by PCR using 100 ng each of the purified Btl1l-clone 33 segnent
cDNA and 5' - RACE product 20 -DNA. A PCR reaction m xture of 25 |
(conposition as nentioned in F) miwﬁg usi ng the Nested Universal
Primer (NUP), 5" AAGCAGIGGT- AACAACGCA (SEQ ID NO 23), and the T7
primer, 3' CGGGATATCACTCAGRaaYfbr®@ton (SP63ilite PRgeXpnesTne DNA strands were
denatured at 94C for 30 seconds foll owed by annealing at 72C for 5

m nutes. Anplification was perforned by 30 cycles using the PTC- 100 25

[ Tr ade el fiddr clgncwede! tembheme@intSanthg! ' ﬁ%% inloflE isiofach
cycle consi s} of 94C for 30 seconds, g%%c@){r}@%(?ﬁs cogglsngg\%llm}gge%%lf)%

m nutes.PIPIERO %?SSHE‘?,‘% i (e ldniiZAR XR LipranvdnstomtionMargal (Rimtapzne). Briefly, a

| ect i ' . . The PCR product
Currti onRBaeR o 2R [8of 1 WOl BORRRREIGTLY off S0 O il biter steckt cloe ng
usi ng ABIX37RdDNAl 68 Buassiet hdlpphiage (Bi st(ﬁt;ﬂiﬁ!?f ll)- was %cﬁﬁ’:ﬁe@%@ér Qo WPLE
u C

9 d oni ng. of Fgﬁlﬁ- L&!]engt h.Bil| cDNA Gene The -length Btl gene was
|i gat ed THRIESpCRT Hierdstion ofnt md of d& biothaibe vrastiors mixinsewas inchbated dms3 or med

| sstion: o 3
vor oi on e ey ¥y 2R 12 o BT e ther b B P oE B onigs Thes

i nt 16ducewster bhih follbived dygichtrBugatibnlyt I SULRRL FRN I Midutdd 183Gt
consi st ation 2 I15 %ﬁﬁﬁﬂq‘aﬁ%g{,l&%@éﬁgptﬁof 10

of 1. ? of purified DNA (20 pl),
x PCR bﬁ*??g %}Pﬁﬂv@ta& %aﬁ% a£9 pl of oyernight cwlturg pf F. cpES IR praind D ®mega,
USA) an : id. r 72C for 5 10 mnytes. The reacti on was
t he% pu??lf@ %%%tlhrsl?&%}ﬁﬁeﬁg&cﬁgﬂ%%rﬁafgg%mmﬁtﬁ %Ng]%ﬂﬂ"e@i‘?nngawé pl of the cell

mixture on LB-ampicillin agar plates. Plates were incubated overnight at 37°C.

Transformed clones were subcultured overnight in LB-ampicillin medium. Glycerol stock

15  ofthe different clones were stored at -80°C for future use.

EXAMPLE 4
DNA Sequencing

20  Phage DNA of positive clones isolated and purified by using the Wizard Plus SV
| minipreps DNA purification system (Promega) were determined and analyzed by DNA
sequencjng. 50 to 80 ng of the amplified DNA was added to a 20 ul reaction mixture
containing 10 pmol of either T3 primer (5 ’AATTAACCCTCACTAAAGGG3’) (SEQ ID
NO:19) or T7 primer (3’CGGGATATCACTC-AGCATAATGS ”) (SEQ ID NO:20) and 8
25 plof Big Dye terminator RR mix (PE Applied Biosystems). Amplification was performed
by 25 cycles using the PTC-100 [Trademark] Programmable Thermal Controller {MJ
Research Inc., USA). Each cycle consists of 96°C for 30 seconds, 50°C for 15 seconds and

60°C for 4 minutes. DNA sequencing was performed using the ABI 377 DNA Sequencer
(Applied Biosystems).




Purification Kit (Pharmacia). The 100 pd reaction m x was added to 500 Al
of Capture Buffer. It was m xed thoroughly and transferred into one GFX
colum inserted into a 15 collection tube. This was centrid g at. 14,000 g
--for-30-seconds. -The flow through was discarded and the céﬁ 2nﬁ%1aé”9%ashed
with 500 p.I of Wash Buffer by repeated centrifugation. The colum was a
then transferred into a clean 1.5 m mcrocentrifuge tube and the DNA was
eluted in 50 pl of elution buffer by centrifugation at 14,000 g for 1

m nute after incubation at roomtenperasure for 1 mnute. Ligation was
carried out wwth 2 20 pl of the purified full length Btl | wth 3 -A
overhang added to 2 gl -of dd water and 1 p.|l of pCR2.1-TOPO vector. The

| igation reaction was incubated for Wﬂég%; at room tenperature.
Transformati on was then perforned by X | of the TOPO [Trademark]
Coning reaction into a vial of TSHknrhandlyess [ Trademark] conpetent cells
whi ch was previously treated with 2 p.I of 0.5 M (3-nercaptoethanol. After
i ncubating the 25 One Shot [ Trademark] transformation reaction for 30

m nut es  gihei BA1 hiefifld SeqiRh& RWadlco ke %é&%@gﬂ%%fqg%qﬁg%ﬁﬁ?n Was

wat er bath followed by 2-ninute incubation oni
t hen addeeueoce heing dlae CLAIS TAIX Wiverspom b6 mdtiplecshadnice aligimat Goftfake. IGe

i Cells V\eretHen.plgﬁe onto sel ective

mnutes in.a horizontal shaker. .
LB- anpi ¢TI axb4 SPTLRICHFRT RSN, BAT B i YHRE dpe ShEr sequnse snalveis

Col Onl €S padifaiph L iRONABI B8 AU riRISHICHIh IR RUEHIEN othe FAHAR bRHIEA um

with ampicillin. Plasmd DNA purified by 2 2 AP
m ni pr ep&iaprpal feanitdr for Biwechnpingyinfopmetiony YCREL esiag dhe/BEASHYndDMArk server

NG

sequenci i Bl 377 Sequencer (Applied Biosystens). EXAMPLE 10 |
5 Tr ansfgér}rlr%talegﬁd%tf{ﬂ:uqqn-oLaecﬁdg%‘HnﬂPﬁs SGene Coned full-length Btl 1

cDNAl@ene was purified by plasmd purification using the Wzard Plus SV

m ni preps DNA purification systemSPromia[%). The full-length Btl 1 eDNA
gene was anplified by PCR using d finers to create restriction

5" CliaoATCCATGaC0GCTConT CAGKRa ey Y PRk R HE 1 Jehcea ™t o create a Bamt
restriction site on the 5 end while Priner Btl1R2, _ _

An initial experiment by plaque immunoassay to determine the frequency of human IgE

15 reactivity of Btll clone 2 was carried out with 23 sera from donors with positive skin prick

test to B. tropicalis extract. Prior to the experiment, human sera were adsorbed ovemnight at

4°C with XL1-Blue E. coli lysate. t 11 clone 2 was plated at approximatclj 1,000 plaque-

forming units (pfu's) per 145 mm NZY agar plate. Plaques were transferred to

nitrocellulose membrane [Hyband-C Extra membrane that was saturated with isopropyl-g-

20  D-thiogalactopyranoside (IPTG)] by plaque lift method. After blocking the membrane with

5% solution of non-fat milk powder for 1 hour, it was incubated overnight with human sera

(in 1% non-fat milk) at 4°C, followed by one hour incubation with alkaline phosphatase

conjugated monoclonal anti-human IgE (1:10,000 dilution) at room temperature. Three

times washing with PBS containing 0.05% v/v Tween 20 (PBST) was done in between the

25  incubation steps. Membranes blotted on paper towels were finally incubated for 15-3¢

minutes in a developing solution containing 5-bromo-4-chloro-3-indolyl phosphate (BCIP,

Sigma) and nitro blue tetrazolium (NBT, Sigma) in 10 ml of AP buffer (1X). An intense

bluish purple colour reaction indicated a positive reaction.

i




3' CCCTCGAGTTAAAAGITCGAGCTCTCTTGS' (SEQ I D NGO 26), was used to create an
Xho 1 restriction site at the 3" end. Pfu polynerase was used in the
anplification 15 process. PCR was perfornmed for 30 cycles consisting of 94C
_for 15 seconds, 55C for 30 seconds and 72C for 1 ninute u$ihgPRhejRTC 100
[Trademar K] Prograrrmable Thermal Controller (Ml Research Inc). Gel
purified PCR product was digested with BanHl and Xho 1. Restriction enzyne
di gested insert was purified by agarose 9 el ectrophoresis followed by
purification using GenElute spin col urmg (Supel co 56500) and 20

phenol /chl orof ormextraction. Purified Btl1l insert was |igated overnight at
16C into PCGEX-4T-1 vector (Pharmacia Biotech) previously digested with
BanH and Xhol. Ligated Btl1 inser EXMPREEK- 4T-1 vector was transfor med

into E. coli BL21 strai n m xture of 200 |
of thawed conpetent E. 530 I‘E‘E‘g@@?g‘%o@&%%ﬁg@bﬁgation m xture was

i ncubated on ice for 30 mnutes. The reacti on was heat 25 shocked at 42C
bath foll owed by incubation dh ice

for 2 m es, and ds.in a water

for 10 mn]'Fhﬁ et dé’éﬁﬁ&ﬁ Chﬁﬂsmﬁasveé%lateﬁéﬁl%dééé Mp%élnpé@@aﬁl@how;?m e
V\:hIChSV\IaSEd eUpes € 3 I t ive
LB- anpi ci Inl |snn(gpl at%s) gﬂ!mﬁﬂvxgstﬁ? E%%g?1e§8%@n| g M’% %ﬁiar ans gii

cl ones wePANAudawlifigatien Kit (Beh Marmaly pﬂmtomhmumblef |BT32@-310661@10nSPR933737f t he

t f t for f 2" 2 APR 2004 -
EarLe T te R FiR ToeS R okt Baifaior. SoRatorn SreehradssRNAof

reconbi naphthBsit aeleenasd asihi i |95 oP ERAISRNAWsShted! AR AN o7 ;
transferase }(EGST was erforn%d %ﬁ; i sopropyl - (SeDtkﬂ%ogal c‘%ogyc?éhr%séde

(1PTG) i Rdtfe ﬁﬁﬁdYADM(I‘@FﬂlQR mieturst composed ght pt tatal RISAcampteafisig)y tpd 58! ones
was igcu of t-3/C in til the OD at
600 I'rlnq rgacﬁ }@B%Efg'yﬁhbﬁg)%(pr%%l%] %ﬁ%ﬂk@cﬁ z’W\dta?n Q%é‘%ﬁ\%&?ﬁrﬁﬁeﬁrw@
hours at 1lﬁﬂ6ate80ﬁ 10°0f forr P2 nfikktba) FSLIWAR bY R6Hn fgﬁ%@ g Bl ThIG

i nduction. Collected sanples were pelleted an ls were 10 resuspgnde

in 25 Al '9ghRR sriKtre Bies taraixed @dﬂs&mwes ﬁwémamhhmeﬂ ub POSHSE BHEEJ pl
ot ot IYOUULD S8 B RS RR B 0 BHAE GB Bl 4A he esion
| PTG i ndugettirdraes thieh acupatel af 42°€5£65 PO Rdatket th 4 diSncubator prior to dilution with
15 1060 pl of Tricine-EDTA Buffer. The dilﬁted reaction product was then heated at 72°C for

7 minutes. 5°-Rapid Ar_nplification of cDNA Ends (5’-RACE) was performed using a 50 ul

PCR reaction mixture composed of 2.5 pl 5°-RACE-Ready cDNA, 5 ul of 10 x Universal

Primer Mix (UPM), 1 pl of 10 pM Gene Specific Primer 1 (GSP1) and 41.5 pl of Master
Mix (34.5 pl PCR grade water, 5 pl 10X Advantage 2 PCR Buffer, 1 pl 10 mM dNTP .

20 Mix, and 1 pl 50X Advantage 2 Polymerase Mix). Positive and negative controls were
prepared according to  protocol. Gene-Specific  Primer 1 (GSP1),
S’CTTCATCCTCCAATCGGTGT3’ (SEQ ID NO:21), and Gene-Specific Primer 2

(GSP2), 5’GGTCGCTCAGAAGACGGTACY’ (SEQ ID NO:22), were designed from
Btl1-clone 33 with a Ty, of 60°C and 64°C, reSpectiver. Amplification was performed by

25 25 cycles using the PTC-100 [Trademark] Programmable Thermal Controller (MJ
Research Inc, USA). Each cycle consists of 94°C for 5 seconds, 65°C for 10 seconds and

72°C for 3 minutes. 5> RACE products were initially analyzed by agarose gel
electrophoresis using 1% w/vagarose/EtBr gel. Positive RACE products were amplified

using the same parameters mentioned above and was resolved using agarose gel

30  electrophoresis followed by purification using the GenElute Spin Columns (Supelco

56500, USA). DNA samples were then precipitated by phenol/chloroform extraction.




buffered saline (TBS) was sonicated using the Utrasonic Processor XL (Heat
Systens). Upon centrifugation at 17,000 g for 30 m nutes, the supernatant
was col |l ected and | oaded 15 onto the G utathi one Sepharose Cgldfl and was
eluted with 10 mM of G utgathione elution buffer as suggest g@‘%t HeliGsT
Purification Mddule (Pharmacia Biotech). Purified protein sanples were
anal yzed by SDS-PACGE and quantified by DC Protein Assay (BioRad). 20
EXAMPLE 12 Dot bl ot inmunoassay The allergenecity of the reconbinant Btl1l
was determned in vitro by dot blot i mygnoassay using sera frommte
sensitive patients. In brief, nitrocellul ose nenbrane 25 (Hybond C

Amer sham Li fe Sciences) was cut to size, soaked in 1X PBS (pH 7.4) and

pl ace on 3 rnbefare fin bei ng cl anped inta_a

B oot " abdaney soRABYBARAN AR ELY Y Shlb o HBNA sitchidpe nath e ARG 7
PBS was apiNA Sdqueacer (dgipliadhBiskystemsy.hr ough the nitrocell ul ose by suction
with a vacuum punp. Five jig per dot of crude Bt protein extract was used
as positive control while 2 g of purified GST was 30 used as negative
control. Al dots were done in dupl .E?@a%ﬁ%- Tge nitrocel |l ul ose was then
renoved and bl ocked with 5% w v non-Ta m11Ei< powder in PBST (PBS with 0.05%
viv 22 APR 2004 -63 Tydeiid@ipniofB:ll-tone 33tani SORACEpRIdaLLr e, fol | owed by
6 washes with PBST for 5 mnutes each. The nitrocellul ose was then cut L
into various strips and | abelled accordingly. The strips were incubated
over ni ght T4 idiQedbth BiP K L ol f t rough

washi ng wit h _PBSEI&ZGX fo%y%bﬂggsg%g% B dipEE borddl diine BIASAN
wi th bi ot3Anyity the anRAGH paeduch ETK pggion pf Bot1-dlohe 83 asedr vas dneaPpLALAIT €

fol | oned i th PBST f i nut h. The.menbrane th
| ncubar ook AT B Rttt PR Rt OoRE poinenue T meramminra Tent
phosfibat asstioanjougatieddf { @i of chuayrs3 &ﬁrﬂi@WAWO@ﬁﬁ)’,‘qsﬁhﬂfi &8 Pher PP@L§ Ive

reacti ongﬁt\er,e det ect ed using the ECL+PLUS ( Arer sham Phar maci I Gt'e
Merbr anes! WBFREEXho 3d 0Tt W@ TRe 257 oiliek 10K buffd, 0R3AaH)ofamdymayEdpael oped

D1 1 of |y ek SoPy R Sy #PEnect MR 55K Sl 4862 G RS B

Amplification was performed using the temperature profile: 94°C for 2 minutes followed

by 9 cycles of denaturation at 94°C for 15 seconds, annealing at 55°C for 30 seconds and
15 extension at 72°C for 1 minute with a touchdown profile of 19 cycles at 94°C for 15
seconds, 55°C for 30 seconds and 72°C for 1 minute with an increase of 20 seconds per
cycle prior to a final extension at 72°C for 7 minutes. The amplified sample was purified as |
described for RACE product (F). Hybridization'of the 2 strands was performed by PCR
using 100 ng each of the purified Btl1-clone 33 segment cDNA. and 5’-RACE product
20 'DNA. A PCR reaction mixture of 25 ul (composition as mentioned in F) was prepared
using the Nested Universal Primer (NUP), 5’AAGCAGTGGT-AACAACGCAGAGTS’
(SEQ ID NO:23), and the T7 primer, 3°>CGGGATATCACTCAGC-ATAATGS’ (SEQ ID
NO:24). The DNA strands were denatured at 94°C for 30 seconds followed by annéaling at

72°C for 5 minutes. Amplification was performed by 30 cycles using the PTC-100
25  [Trademark] Programmable Thermal Controller (MJ Research Inc., USA). Each cy‘cl‘;
consists of 94°C for 30 seconds, 55°C for 30 seconds and 72°C for 3 minutes. PCR
products were initially analyzed by agarose gel electrophoresis using 1% w/v agarose/EtBr
gel. The PCR products were purified as described earlier and was finally analyzed by DNA

'sequencing using ABI 377 DNA Sequencer (Applied Biosystems). ;




containing B P and NBT in 10 m of 1X AP buffer. EXAMPLE 13 15
I dentification and characterization of Btll Screening of approximtely 6 X

104 plaque formng units (pfa's) fromthe Bt cDNA |library ggﬁékhegfto 36
~-post-tive plaques -using a conbi nati on of DIG | abeled Dif 11 frdg t ¢8li4and
fragnent 4 as nol ecul ar probes. Four of these plaques, designated as cl one
2, clone 8, 20 clone 32 and clone 33 were purified to honogeneity by
secondary and tertiary screening process. Nucleotide sequence anal ysis
reveal ed that the four clones are identggal with different degree of
truncations on the 5 end. The nucl eoti de sequence of the 4 clones showed
pol yadenyl ati on sequences. CLUSTAL WMl tiple Alignnent Programreveal ed

that the 4 clones exhibited si gnifiﬁmh' ment to Df 11 nucl eoti de
sequence. 25 Qut of the four clones, cClone exhi bited the | ongest size
conprising of 2,598 bp w WHomingwg\Fydldbengtia B DincBRUEHze from position 2581
to 2598. Alignnent of the nucleotide sequence of clone 33 with Df 11

nucl eoti de sequence reveal ed 89% sequence honol ogy.as shown in Figure 2.

Cl one 33 THechBOLhER HEUUDNA JetY $ak 3;@:@2 . LG
sequence indicati%g thereforékthat ?%m%@%w? ncangQ§ﬁ9?%%ﬁ§$2%3&’§§b§g3|
bat ch8s 6rbssaperhi Frgnsiprerskindo FEORWIOne Sheo|[ Btadetnhk] fookipeleangells Biihg khgene

b | idi zati. he 5' APR 2004 -64 Rapid Anplificati
of cona BRSO TL TR E (i irpanTof oiheiordh 1% ariRbe o dnevelistag
desi gned vgariarsqireitd itke Aill lRES Et@ﬁB'ySﬂc%ﬁﬁlt?%thE‘ 168181 M%&P&&ﬂ%tiﬁg%ggyfhgf

the truncgat e? clone 33. 5 Fi ?ure 3 shows e nucl eoti de sequenc
1

deduced QRPRBISEPHNA &fLiehctrbi0 aid dATIP, 10 pbaft ix BCRIMEDNALD2H ex]NIg€l,f he
hybri di zat,j f 5' < RACE t. The _full-length_Btl | cDNA
ggngligzgdgggggdﬂ%bqgﬁfﬁﬁﬁﬁgﬁ %pﬁagw§%§@§%§%F§6hﬁfﬂf§%§E7@3n3§%72$%ﬁF§?open

readitg hriames.from position 326-2950. An ATG (Met) sequence is found at

position 326-328 while a TAA (stop) codon is found at position 2951-2953.
The full 10 I ength sequence shows a 325 nucl eoti de base pairs of

unt ranel areqei EanoRad e usbed Binflie oot PideGeid PG 1988°RF S Bana
Purification Kit (Pharmacia). The 100 ul reaction mix was added to 500 nl of Capture

Buffer. It was mixed thoroughly and transferred into one GFX column inserted into a

15  collection tube. This was centrifuged at 14,000 g for 30 seconds. The flow through was
discarded and the column was washed with 500 pl of Wash Buffer by repeated
centrifugation. The column was then transferred into 2 clean 1.5 ml microcentrifuge tube

and the DNA was eluted in 50 pl of elution buffer by centrifugation at 14,000 g for 1

minute after incubation at room temperature for 1 minute. Ligation was carried out with 2
o 20 - pl of the purified full length Bt11 with 3*-A overhang added to 2 pl of dd water and 1 pl of
PCR2.1-TOPO vector. The ligation reaction was incubated for 5 minutes at room
temperature. Transformation was then performed by mixing 2 pl of the TOPO

{Trademark] Cloning reaction into a vial of TOP10 Onc Shot [Trademark] competent cells

which was previously treated with 2 pul of 0.5 M B-mercaptoethanol. After incubating the

25  One Shot [Trademark] transformation reaction for 30 minutes on ice, the cells were heat-
shocked at 42°C for 30 seconds in a water bath followed by 2-minute incubation on ice.

250 pl of SOC medium was then added to the reaction mixture prior to incubation at 37°C

for 30 minutes in a horizontal shaker. Cells were then plated onto selective LB-ampicillin

plates and was incubated overnight at 37°C. Transformed colonies, white colonies, were

30 subcultured overnight at 37°C on LB medium with ampicillin. Plasmid DNA purified by




amno acid protein wwth a nmethionine on the N-term nus. Figure 4 shows the
am no acid sequence alignnent of Btl 1 wth several paranyosins 15

isolated fromdifferent invertebrates. CLUSTAL WMiltiple Sequence
_Alignnment . program shows a significant honology of Btl 1 ol DhPAL 1Udhd 3

ot her invertebrate paranyosins. Btl 1 amno acid sequence shows 90%
sequence honol ogy with the Dermat ophagoi des farinae paranyosin (Df 11).
Moreover, the Bt1l am no acid sequence exhibited 58% honology to the

Dr osophi | a nel anogast er paramyosi n, 50%honol ogy wi th Onchocerca vol vul us

20 paranyosin and 49% honol ogy to Caenorhabditis el egans paramyosi n.

Results of Basic BLAST search using the BLASTP 2.0 programw th the

Nat i onal § [ . | | )~ dat abank l.i.kew. se
Foveal od aRE TSy P eEr TR e SRR (Rl SR G BN

i nver t ebrsetresncpey ey e PBEIRHDHA S¥queidel aApplicirBibtystems)Br ugi a mal ayi ,
Schi stosoma mansoni, Taeni a sol eum and Schi st osonmgj aponi cum 25 Results of I,
t he human | gE pl aque i mmunoassay using clone 2 (truncated cl one) showed a
that out of 23 sera tested, 9 shoyedspasiyijye | 9E reactivity. Table 4 :
summari zes the results of the IgE plaque i mmunoassay. 2 2 APR 2004 -65
TABLES4 Summary of t he Tressfbtmatidn &fiFmlh-LeagthBiddePNAGenoassay
PositiveNegativeTotal Sera Tested Singapore sera2l1012 Taiwan sera7411 Dot

- bl ot i mMmunoassay using the full-length Btl | showed 68% positive reaction
with 5 huosel fullBehg@Bil DeDNAGIRANS RefRALSTIRhiA %%ﬁgatidms'i@ ﬁgd'\mzﬁpd%
positive reactions were_ observed fromthe Taiwan séra screened. | “Sera
used ar e PhesPYimimigreps YA purifieation systot(Rrondge). Fhed@llrength Bt t aDNA Eadd e 5

puT =t Do, P! Ukl SIS0 LA, P e 15
resultds ekpmsdioml ot | Mmuveassay Posi piamidNegati ve Primer Bt11CS2f,
5’CGGGATCCATGGCGGCTCGATCAGCA3® (SEQ ID NO:25), was used to create a

BamH1 | restriction site on the 5’end while Primer BtliR2, ;

3’CGCTCGAGTTAAAAGTTCGAGCTCTCTTGS’ (SEQ ID NO:26), was used to create |

an Xhol restriction site at the 3° end. Pfu polymerase was used in the amplification ‘

15 process. PCR was performed for 30 cycles consisting of 94°C for 15 seconds, 55°C for 30 |
seconds and 72°C for 1 minute using the PTC-100 [Trademark) Programmable Thermal
Controller (MJ Research Inc). Gel-purified PCR product was digested with BamH1 and

Xho 1. Restriction enzyme digested insert was purified by agarose gel electrophoresis
followed by purification using GenElute spin columns (Supelco 56500) and
20  phenol/chloroform extraction. Purified Btl1 insert was ligated overnight at 16°C into
PGEX-4T-1 vector (Pharmacia Biotech) previously digested with Bami1 and Xkol.
Ligated Btl1 insert and PGEX-4T-1 vector was transformed into E, coli BL21 strain by
heat-shock method. A reaction mixture of 200 pl of thawed competent E. coli BL21 strain
with 10 ng of ligation mixture was incubated on ice for 30 minutes. The reaction was heat-
25  shocked at 42°C for 2 minutes and 30 seconds in a water bath followed by incubation 6'11{1
ice for 10 minutes. 800 ul of LB broth was then added to- the reaction mixture which was
incubated for one hour at 37°C. Cells were plated onto selective LB-ampicillin plates and
was incubated overnight at 37°C. Transformed clones were subcultured in LB broth with

'ampicillin. Glycerol stock of the transformed clones were stored at -80°C for future use. ‘




Total Sera Tested Singapore seral3 (68% 619 Tai wan serall(30% 2637 A
pol ynorphic variant of the Btl | gene were isolated by Rapid Anplification

of eDNA 15 Ends (RACE) using nmRNA extracted frommte cul %éeg. The
" nucleotide and deduced am no acid sequences of the variant S Bﬁaﬁﬂﬁéi as

Clone 1.2 is summarized in Figure 7. "Exanples. 14 to 27 relate to Bt10" 20

- EXAMPLE 14 | mruni zation of m ce Each nouse was i muni zed with 25 g
reconbi nant Dp 10 with the present of CFA (Conplete Freund' s Adjuvant).

M ce were further challenged with Dp 1@2and | FA 22 APR 200 -66 (Inconplete
Freund's Adjuvant) at day 14 and 21. ELISA was perforned to determ ne the 3
titer of 1gG produced. EXAMPLE 15 5 cDNA |ibrary screening Screening of the

B tropicalis Uni-ZAP eDNA library mpﬁpfﬁr med by pl ague i mrunoassay
met hods, using nouse anti-Dp 10 poch onal "anti bodi es prepared as

descri bed i n Exanpl e 14.Protend&EpyessionpndtRadifidatian ofB21 b aque-fornm ng units
(pfu) per 10 135nm petri dish. Plaques were lifted onto | PTG

(i sopropyl - (3-D-thiogal act opyranosi de) saturated nitrocellulose filters

(Aner shaThe ekpeestibht 6f Secdaitendi 0BHEdclbRe RBS: CRBLAT B it g 2n 20
(PBST) and 5% w v non-fat mlKk. Afte? washi ng, the&oﬁ?eggﬂm@ym?%ﬁat ed
wi t h Jpr el (Bte e Lpariirmed ey 1 i9peonyh-SaD dbiogalgetopymahogide o@@TH)ght

TR¥d
| ' S ing.. T i | h ' I hed
Theice wtho B WX RRRAN O pyekiet byl ol FefstrRal s nbephaaded

conj ugat gpprawitiatedp dsel hger EBYTRIN atshakR Al P OTRLHES i r2RK&OYE: TRR®
filters were then washed as before and were subsequently devel oped wth

BCI P/ NBTeXPEEsBo8 virs4ndwded voitls 1 9w YPTG liosp hatre/anBOT@ 300 pleftied qulded wds) -
Irgng?Sithcé/nebgtlo?eq HEE alE! ﬁ’"P(I} %ﬁglﬂzﬁgﬂ.dcgﬂé(}tgdeganiglgse %&Q’gg pl:el?t;tec(ljl agg-rcie{hi; %\Eiere
10 resuspended in 25 ul sample buffer. Denatured samples weré analyzed by SDS-PAGE.
Purification of the expressed protein was performed by affinity chromatography using the
Glutathione Sepharose Column (Sigma). IPTG-induced bacterial pellet resuspended in tris-
buffered saline (TBS) was sonicated using the Ultrasonic Processor XL (Heat Systems).
Upon centrifugation at 17,000 g for 30 minutes, the supernatant was collected and loaded
15  onto the Glutathione Sepharose Column and was eluted with 10 mM of Glutgathione
elution buffer as suggested by the GST Purification Module (Pharmacia Biotech). Purified
protein samples were analyzed by SDS-PAGE and quantified by DC Protein Assay
(BioRad).

20 EXAMPLE 12

Dot blot immunoassay

The allergenecity of the recombinant Btil was determined in vitro by dot blot
immunoassay using sera from mite sensitive patients. In brief, nitrocellulose membrane
25 (Hybond C, Amersham Life Sciences) was cut to size, soaked in 1X PBS {pH 7.4) and
place on top of 3 mm Whatmann paper before finally being clamped into a BioDot
apparatus (Bio-Rad). Two pg of purified Bt11 suspended in 200 1l PBS was applied per
dot and drawn through the nitrocellulose by suction with a vacuum pump. Five ug per dot
of crude Bt protein extract was used as positive control while 2 ng of purified GST was
30 used as negative control. All dots were done in duplicates. The nitrocellulose was then

removed and blocked with 5% w/v non-fat milk powder in PBST (PBS with 0.05% v/v




20 EXAMPLE 16 DNA sequencing of Bt 10 eDNA cl one The Bt 10-containi ng phagenid
was excised in vivo using fl helper phage as described in 25 the
i nstruction manual of Zap-eDNA synthesis kit (Stratagene, La Jolla, CA).

"""""" DNA-was- i-sol at ed-and subj ected to sequencing using ABlI 377, Sequencer .
(Applied Biosystens). 2 2 APR 2004 -67 EXAMPLE 17 Sequen@e%%ﬁa?@% The

sequences were aligned and honol ogy anal ysis was perforned using the BLAST
5 network service provided by National Center for Biotechnol ogy Information
(NCBI). EXAMPLE 18 Frequency of |gE binggng 10 The frequency of 1gE binding
was determ ned by plaque inmmnoassay methods. A purified Bib clone was
pl ated out densely and were |ifted onto | PTG saturated nitrocell ul ose

[ ' L t ipnto segtor ohed. with 13
i tesal | o aeer 2ffbe 1 ol Aotk bhralt Fofibhed 0% 8 B85 e RESTORE S Rishler o1 -
Bound | gEeashs Thdefiteadetidioat trsathen cauifeo Vagibuaskisi 4 RhaxAhaBadEngI9NiTWeat ed

Signe). 15 EXAMPLE 19 Subcloning of Bt1O inserts into expression vector
(ThlegBt ? O BRI YRS E%CP%%& 0?’%%%13@3 43havith $af difutien plixman sexsett BBST tifteBanH

b Gt ' .and transtforned, to BL21..The fusion
ot ei n vagough JEbhf WAR FEY TRCHol vl R0 ShF TRt fen Weryinstiaecd one
Sephabos ewitlBbicinylated tpRhusab [ (2 (g/kl) GreaNéurGit Byorh taHRrure Rlowed by.6

| gE-i munobl ot ti. efforned to determine the allergenicity of
fgsi on priots F%W"g%’&rf&%wemsm}l@ ragTEbIEREs WakeLthemb insubated avith 5000X

dilution of ExtrAvidin (peroxidase and alkaline phosphatase conjugated) for 1 hour
followed by 6X wash with PBST. Positive reactions were detected using the ECL+PLUS
(Amersham Pharmacia Biotech). Membranes were exposed to negative BioMax film

10 (Kodak) and was developed according to the specifications of the manufacturer. These
membrancs were briefly washed with PBST and finally incubated in a developing solution
containing BCIP and NBT in 10 ml of 1X AP buffer.

EXAMPLE 13
15 Identification and characterization of Bt11

Screening of approximately 6 x 10* plaque forming units (pfu’s} from the Bt cDNA library
resulted to 36 positive plaques using a combination of DIG-labeled Df 11 fragment 2 and
fragment 4 as molecular probes. Four of these plaques, designated as clone 2, clone 8,

20 clone 32 and clone 33 ‘were purified to homogeneity by secondary and tertiary screening
process. Nucleotide sequence analysis revealed that the four clones are identical with
different degree of truncations on the 5’ end. The nucleotide sequence of the 4 clones
showed polyadenylation sequences. CLUSTAL W Multiple Alignment Program revealed
that the 4 clones exhibited significant alignment to Df 11 nucleotide sequence.

25
Out of the four clones, clone 33 exhibited the longest size comprising of 2,598 bp with a
polyadenylation sequence from position 2581 to 2598. Alignment of the nucleotide
sequence of clone 33 with Df 11 nucleotide sequence revealed 89% sequence homology as
shown in Figure 2. Clone 33 nucleotide sequence revealed the absence of any methionine

30  sequence indicating therefore that it is truncated on the 5’end. Several batches of screening

process failed to isolate the full-length Bt11 gene by colony/plaque hybridization. The 5°-




| mmunobl ots were prepared by | oadi ng about 200 ng/well of GST-BtlO and GST
on a 7.5%wyv SDS-PACE, followed by electro-blotting onto nitrocell ul ose
menbranes 30 (Hybond-C extra, Anersham Life Science, England). The
allergenicity of BtlO was determi ned using |gE i munobl ottih@. ABRi 2§y,
—the-bloets-were bl ocked in PBS containing 2 2 APR 2U04 -68 0.05% v/v Tween
20 (PBST) and 5% w v non-fat ml k. After washing, each blot was incubated
with 600 i1l of individual allergic serumdiluted 1:5 in bl ocking solution
overni ght at 4C with continuous shaking, The blots were then vigorously
washed thrice wth PBST, followed by incubating with 2 gg/m of :
biotin-anti human |1 gE (PharM ngen, 5 San Di ego, CA) at roomtenperature for :

an hour._The blots were then washed as hefore nd re su uent |
cUbat cBABKAmB e FLINA TS AGH s a8 0% Byl D585 1 or
anot her g i sPBSRlNh tHefuctidtiaa! qusce sfemel oped
wth ECLl?sgﬁ%gg%Aﬁéfs@g%\ﬁfwﬁﬁghﬁgﬁg}%ﬁy@yst em reagent kit ((lAmgrsham Life
Sci ence, trutaggdarioe 2hd aut or adi ogr aphy. 10 EXAMPLE 21 Skin prick tests Skin
prick tests were conducted according to the protocol previously described :
(5). Briefly, 15 the skin of the forearmis volar was pricked with a

di spas agh SO GRIw M RBHRE 88ARGE: 2id AR dlih&aaRMne hell iuenthof Mid fll- Was
regar de ositive when a wheal dianeter is greater than 3X 3 mm after

subt r act lengtht Bl IndddAi genccaftarrtbe hybridizatinneef gloned3tand HrRAKE product. The

d ycerol ;buffe /m .of histam I L b Ve

posi ti veﬁ]@glﬁfl I@??rcgﬁ)‘g%ep?/éﬁ ?/‘.’mli%segf’ &5 ?”(I)“ﬁmgﬁé{?%%@gé Bﬁfs’g%ﬂénasz%?%asﬁsed
0 thi s shittdipen?dadipMolic Zom Pikiiion a6:I950anal XECS(Mup sepmntd iefphdges
were obtained after screening of approximately 6 x 104 pfu fromthe 25 Bt
eDNA |1 bpasition d267gh avkileyacl She(siomrradon i &) artonEId-19ih I B 1 £ ed

to ngl%ﬁﬁ%:s%q@é}lge khwd 21385 hicdhid lﬁzggﬂﬁpsc&qmﬂﬂﬁﬁt%&’ bddih SEHSGRAANG! VST S

revea

a 158 nucleotide base pairs of untranslated region on the 3’end. The gene codes for an 875-

amino acid protein with a methionine on the N-terminus.

Figure 4 shows the amino acid sequence alignment of Btll with several paramyosins

15  isolated from different invertebrates. CLUSTAL W Multiple Sequence Alignment program
shows a significant homology of Bt11 to Df 11 and 3 other invertebrate paramyosins. Btl1
amino acid sequence shows 90% sequence homology with the Dermatophagoides farinae
paramyosin (Df 11). Moreover, the Bt11 amino acid sequence exhibited 58% homology to
the Drosophila melanogaster paramyosin, 50% homology with Onchocerca volvulus

20  paramyosin and 49% homology to Caenorhabditis elegans paramyosin. Results of Basic -
BLAST search using the BLASTP -2.0 program with the National Center for
Biotechnology Information (NCBI) databank likewise revealed a significant homology of
between Btll gene and other invertebrates paramyosins such as Dirofilaria immitis,
Brugia malayi, Schistosoma mansoni, Taenia soleum and Schistosoma japonicum.

25
Results of the human IgE plaque immunoassay using clone 2 (truncated clone) showed that
out of 23 sera tested, 9 showed positive IgE reactivity. Table 4 summarizes the results of

the IgE plaque immunoassay.




clone 2 is truncated at the 5
cl one,
non-transl ating
...Start codon at position 7 to 9, and a stop codon,

obt ai ned
i ncludin

in the other
g 6 bp long 5

regi on.

(Figure 9),

861, which showed an open reading franme coding for a 284 am no acid

nol ecul e.

SEQ I D NO 29,

The full

|l ength clone is designated "BtlO:
protein is referred 22 APR 'UU4 -69 to as "Bt10".
correspondi ng am no acid sequence of Btd9-are defined in
respectively. EXAMPLE 23 5 Protein sequence analysis Protein

The correspondi ng
The nucl eoti de and

SEQ I D NO. 28

end. The conpl ete nucl eoti de sequence was
consisting of 1014 base pair
The sequence has an ATG

TAA at 302db9iPRi @004859 to -

and

sequence honol ogy search was perforned by using the Advance BLAST search

from NCBITAﬁn@g;earg,hnﬁﬁﬁu | | ogy of Bt10 to
ot her invertebrates tropo%@%gﬁﬁgngg€%C|%ﬁ%§ Q%WIﬁgg%ﬁ phus destructor,
Dernatopha90|des 10 farinae and Der mat ophagoi des pterony55|nus Bt 10 showed :
96% i denftty—to—pubti-sheg—ber—+—10—andLep—d10—Sequence alignnent al so
showed Bf§10 shared 95% OE i depbsitivet 0 bt h ofe We p 10 %%%g.? Tektegul e 8
shows th= alignnents of khe deduced am mno aC|d of trogonmyosin f.rom vatious
speci es |on d before. The alignnents were| perforned using the
CLUSTAL I\ﬁ}r{%ﬁé?&% equence Al i &nment p ckage %5 EXAI\/FLE 24 | pl ague

i mmunoasfay N ne out—of I3 mte—attergtt—t+ndivi-duals—sera—used+n—+this
assay shpwedTaiwsosera ve result, 7 20 whi Eh contrd buted tjo 69% aoft | gE

reacti vi is. nd IgE hlndInG onithe sector thatl _incubated with
non-at opi ¢ serum (Fi gure 10) EXAI\/PLE 25 EXpI’eSSI on and purification of GST
Btl d 25 ' econbl fu5| 0 n ave_.a single band at
around 6 k%&%ﬁh@ﬂn%g&) \‘R/fl{}g T%E éﬁ‘i ‘?q%a{g POtiyE TRAGioRawIth | s

Bt 10 ¥ hahumas Igh firoat ﬂﬁrgiﬂg@oﬁ'@sera tested (13/19) while only 30% positive reactions were '
observed from the Taiwan sera screened. All sera used are positive for IgE reactivity with
the crude mite extract. Table 5 summarizes the result of the dot blot immunoassay. Figure |

6 shows the representatives of the dot blot immunoassay.

100 TABLES Summary of the resuits of dot blot immunoassay
: POSIHVB NegatWe N
Singapore sera 13 (68%) 6 i9
Taiwan sera 11 (30%) 26 37

A polymorphic variant of the Btl1 gene were isolated by Rzipid Amplification of cDNA

15  Ends (RACE) using mRNA extracted from mite cultures. The nucleotide and deduced ;
amino acid sequences of the variant designated as Clone 1.2 is summarized in Figure 7.
“Examples 14 to 27 relate to Bt10” ?

20 EXAMPLE 14

Immunization of mice

Each mouse was immunized with 25 pg recombinant Dp 10 with the present of CFA

(Complete Freund’s Adjuvant). Mice were further challenged with Dp 10 and IFA




kDa and being rel eased by tronbin digestion followed by gl utathi one agarose
purification. The calcul ated nol ecular weight of Bt10 is 33.2 kDa, which

is simlar to Mag 44, as 30 reported by Aki et al. (29). 22 %ﬁ\lﬁﬁ %Q\'[IA- -70
__EXAVPLE 26 | gE binding study of reconbi nant fusion Btl O The"&biT ity

I gE- bi ndi ng of reconbinant fusion Bt1O was determ ned by Western 5
Blotting (Figure 12). The results showed that the Bt10 fusion produced is
able to bind IgE of mte-sensitized individual significantly (Lane 4,
Figure 12). Individual B also reacted tgy_ degraded product of GST-Bt 10,
whi ch -ran at | ower nol ecul ar weight, shown in lane 4, blot B, Figure 12.
The 1 gE-binding band at around 35 kDa in Bt crude extract mght be the

correspo otein.that. is present, i a (Lane 2, ure 12)
Non- fusegﬂ‘&ﬁ‘%’ & iy s ity el B8 Y pad 1 B e e m%cb qlﬁswmla@thegE
reactivi tijeriof IsP@edducedt o Bt 10 but not . GST (Lane 3, Figure 12). The two

hi gh nol ecul ar wei ght proteins was due to the non- specific binding as
i ndi cated by negative control (Lane 1, blot C Figure 12). EXAWPLE 27 15

Skin Prick Test The tronbin-cleave tested in vivo by the skin
prick test. Thirteen out of 109 ngﬁghéghgﬁ&ized vol unt eers showed positive

reactjon to Btl Q which contri bepRE BaryeRicppigrat el y 12% of the vol unteers
tested. Fifty-four of the volunteers were also tested 20 for shrinp
reactivity and 11 of themreacted positively. Three of these

shri mp- posietAiME of riHéVBdltl@p%a?zJ LSPm2u® RENA T V& PT to B%)(L ; Y\QI ch.m ht be

due to the cross-reactive ergen, troponyosin
rel ate tmamumassaayzﬁnmpmm@ Seusenusibpl 86 myaoﬁmo%ﬂb@msl p%'%?l’va‘éhOV\Bd

) p05|t|ve Skl t est ction to B. tropicalis extract 30 were pool ed
and usedd E%‘f ff’B?‘{fﬁ&,&F%a‘f% Platsdnatx 9,090 plagrenfompys pmity (pfi) grer

10 I35mm petnt dish. Plaques were lified onto IPTG (isopropyl-g8-D-thiogalactopyranoside)
saturated nitrocellulosg filters (Amersham). The filters were blocked in PBS containing
0.05% v/v Tween 20 (PBST) and 5% w/v non-fat milk. After washing, the filters were
incubated with preabsorbed mouse serum diluted 1:500 in blocking solution overnight at
4°C with continuous shaking. The filters were then vigorously washed thrice with PBST,

15 followed by incubation with alkaline phosphatase conjugated anti-mouse IgG (Sigma) at
room temperature for an hour. The filters were then washed as before and were
subsequently developed with BCIP/NBT (5-bromo-4-chloro-3-indolyl-phosphate/nitro
blue tetra;olimn). The positive plaques were picked and further screened for a purified

clone.
20

EXAMPLE 16
DNA sequencing of Bt10 cDNA clone

The Bti0-containing phagemid was excised in vivo using fl helper phage as described in
25  the instruction manual of Zap-cDNA synthesis kit (Stratagene, La Jolla, CA). DNA was
isolated and subjected to sequencing using ABI 377 DNA Sequencer (Applied

Biosystems).




i mmunoassay. 2 2 APR 20Ur -71 EXAMPLE 29 Screening of )gTlIl exprssion
library of B. Tropicalis 5 Library screening was perfornmed by plaque |IgE

i mmunoassay. The pool ed sera was adsorbed with |ysate prepared fromE.
_coli (Y1090) and reconbinant E. coli containing GST-Bt5 oggnhg?tmtﬁz 4C on
an orbital rotator before use. Phages were plated at 5-10,

pl ague-formng units (pfu) per 145 mm petri dish. Plaques were transferred
to nitrocellulose filters (Amershanm) that were saturated with

i sopropyl-fl-D 10 thi ogal act opyranosi des{PITG . After blocking the filters
with 5% w v solution of non-fat mlk powder for 1 hour, they were then
washed three tines with PBS containing 0.05%v/v Tween-20 (PBST), followed
by overnight incubation with sera SZ%(%M;PIE]%’HO” in PBST with 1%wyv
non-fat mlk and 0.02% w v sodi um azide) at 4C. These filters were again
washed three tinmes. They were thSequencebaklpsis i th the nonocl onal
anti-human | gE that was 15 al kal i ne phosphat ase conjugate (1:1, 000
dilution) for an hour at roomtenperature followed by three washes in
buffer. AhbedeqhdiRet 3edre WhHSHed . . i b OME! d Pl
t hen incubate in_devel.op%g tsag‘lg?t?%ih{c?trll&gr oirlll?aé nf%gg{eg@gﬂng@%lggl %{goé%sidol yl
phosphat ek perviiegrayidechbly Natiownl Kleuter fartBiatechnalegy WBEmaSog HCBIj.or hal f
to an hour. An intense bluish purple colour reaction signal indicates a
positive reaction. The clone that. 20 reacts positively in the first round
was subjected to several additionagxaogpfg @ plating and screening to
obtain a pure single plagque. The frequency of IgE reactivity of the clone
was carried out using sera fr&maesonefilgEdindngi c patients. The frequency
study was perforned wusing the plaque |IgE i munoassay as descri bed above.
25 EXAMPLE 30 Human IgE reactivity of Bt A2 clone of B. tropicalis To study

t he ¥t eqlibndicquendyg Bf rigBcbindingy wa detangnddt B2 pliqich &nPRRYAsaLY QRothddie A

foll ow n@wﬁ%ﬁfékf@g was pe f%ned. 19 sera from candidates wth positive

skin pri t ONG3 (JV3Sy B[ﬂt |out depselycendarveere lideshtanie IPT6E rseturated um

ver e t akgifrociNdbséi Klkah (ARTeRLh OJ?ﬂ% | 4a% dsorbed wi th |ysate

prepared fromE. coli ((Y1890) ?an rgc%g%sfﬁg%t&@ﬁg\é@?m% anc{proge(wmﬁl 1y
mite-allergic individual sera, and 1 non-atopic serum as negative control. Bound IgE was

detected with anti-human IgE alkaline phosphatase conjugated (Sigma). :
15 ' |
EXAMPLE 19

Subcloning of Bt10 inserts into expression vector

The BtI¢ ¢cDNA insert was released and ligated to pGEX-4T1 vector with BamHI and
20 EcoRlI restriction enzyme sites, and transformed to BL.21. The fusion protein was produced
by 1 mM IPTG induction and purified using glutathione Sepharose. Bt10 was then

subjected to cleaving by trombin. The IgE-immunoblotting was performed to determine

the allergenicity of the fusion protein.

25 _ EXAMPLE 20
SDS-PAGE and IgE immunoblot assay

Immunoblots were prepared by loading about 200 ng/well of GST-Bt10 and GST on a *
1.5% w/v SDS-PAGE, followed by electro-blotting onto nitrocellulose membranes 1
30 (Hybond-C extra, Amersham Life Science, England). The allergenicity of Btl0 was

determined using IgE immunoblotting. Briefly, the blots were blocked in PBS containing



2 2 APR 2004 -72 containing GST-B t5 (1:1 dilution) overnight at 4C on an
orbital rotator before use. BtA2 Agt 11 clone was plated at approximately
1,000 plaque-formng units (pfu) per 145mm petri dish. Pl aﬁt&eg\p@p@gm

W th

_.transferred to nitrocellulose filters (Arersham that were saturate

i soprop7yl -fl-D-thiogal actopyranoside (I PTG . After blocking the filters
with 5w v 5 solution of non-fat ml|k powder for 1 hour, they were then
washed three tines with PBS containing 0.05%v/v Tween-20 (PBST), followed
by overnight incubation with sera (wWwthggl% w v non-fat mlk and 0.02% w' v
sodi um azide) at 4C. These filters were again washed three tinmes. They
were then incubated with the nonoclonal anti-human I gE that was al kal i ne

hosphat j : | d4) 1 f o ., an..ho at roomte rature 10
ol T owed by ey LePaed, 20 PESE) ol 340l R ner? o WG PA e rottiee doeh iopares
bl ot t ed dncybafzer witho6ed silaofl itdieidubhallfgiederu dEURHOPSNE SRIcKineOBolution
containin 5-'5{}()”03 -ch%oro-_3-i ndol yl ]p}[msphate (BAP, Sigma) and nitro
bl ue tet P%E’SF At (NBTitksicgtiyuous shaking.t Theoblats wengrthemmigorousbnwesheduthsibe
urple cql } i i.ndi S osihtive reactio i 17). 15
EXAVPLE S Bat b e BR LB 3% Pl BF ot Cani P Tt Bairbfnged) ser a
agai n§t BenaD)ie@RTCB) ARTodBSTerBpdratand fieSh Mk EThABREY #efk Mh¥én hkhdd 88 berd Ot al

of 5 sera yere u%‘gd. Th?se s%ra were taken from candidates 20 with positive
skin pri @REtEEE SHpesgqupntly inpydated; with xriadinnganjegatad withsperowidaseu(Sigmaki ze,

soaked i g1-RES(RH ﬁu%@‘” p [ fore finall
bei ng cI(larrpec} i n%ﬁtgérBl?gﬁDg? hg%ggern%as Bf&\ﬁéﬁmgg’oﬁgg ﬁ’?@s"gerggﬁf@%e% th
2 gg of BithECLEYTUBMWSenGdlotBnS datedti@bTystan dedgegukid i ABeréHafdi il ScserR¥! r act

" owere appvﬁhgﬁn{iﬂ@%\éﬁ?' %g%g&l%j}gmo gl and drawn through the nitrocell ul ose by

- suction

™

~their respective sera overnight a

cuum punp. 25 The nitrocel |l ul ose paper was

t heni@ enoved and bl ocked with 5% w v non-fat m |k powder in PEST (PBS with

0.05% v/v Tween 20) for 1 hour at roomtenperature, followed by three

washes with PEST, 10 minutes each. EXAéMRLE 2kcel | ul ose paper was cut into

various strips and |abelled accor '.n%l . . Jhese strips were incubated with
4 '% Sl haker. After which, these

strips were washed three tines, 15 mnutes 30 each with PEST at room
terrperatgﬂ.e;pr{'cﬁcubat ed with biotin anti-human IgE (2 gg/m) for

tests were conducted according to the protocol previously described (5). Briefly,
15  the skin of the forearm’s volar was pricked with a disposable lancet with the presence of an
allergen droplet. The prick was regarded positive when a wheal diameter is greater than 3X
3 mm after subtracting the negativé control 30 minutes after the prick. Glycerol-buffer and
1 mg/ml of histamine were used as negative and positive confrols, respectively. 25 pg/ml
of purified allergens were used in this study.
20
EXAMPLE 22

DNA sequence analysis

Two positive plaques were obtained after screening of approximately 6 x 10° pfu from the
25 Bt cDNA library, designating clone 1 and 2. These clones were further purified to
homogeneity and the inserts were sequenced. Nucleotide sequence analysis revealed that
clone 2 is truncated at the 5° end. The complete nucleotide sequence was obtained in the
other clone, consisting of 1014 base pair (Figure 9), including 6 bp long 5’ non-translating
region. The sequence has an ATG start codon at position 7 to 9, and a stop codon, TAA at
30 position 859 to 861, which showed an open reading frame coding for a 284 amino acid

molecule. The full length clone is designated “Bt70”, The corresponding protein is referred




1 hour at roomtenperature foll owed by another 3 washes of 15 m nutes each;
i ncubated 2 2 APR 2004 -73 with ExtrAvidin peroxidase and ExtrAvi di n
al kal i ne phosphatase for further 1 hour also at roomtenper Zgrp

?‘ Eam Life

~_final 3 washes with PBST of 15 m nutes each. The ECL+PLUS

Sci ences) western blotting detection systemreagent kit was used Negati ve
film(Kodak) was exposed to the nitrocell ul ose paper and devel oped i
according to 5 the specifications of the manufacturer (Figure 19). EXAVPLE
32 Isolation of DNA fromAgtll cDNA cl o6®-10 Phages from i neznuno-positive ‘
pl aques were anplified by the liquid |ysate method. DNA was isol ated using
the Magi ¢ Lanbda Preps DNA Purification SystemKkit (Prorrega) according to
t he manufigGkUBEIG” SThdRidl Lon 1
anplification ﬁ\ﬂpgr oXi mtéﬁl&b%&go@%ﬁ/ﬁ#]ﬁ%%ﬁu\ﬁ%&% I nefa&é@{hﬁlcfe 133%1“? on
m xture cBHRAPINRFEowd SEQ HdINGRIMgspetivdlpr war d and reverse primers, 0.2 nM
of dNTPs, | U of Native pfu DNA polynerise, 2.5 gl of I OX Native pfu DNA

pol ynmerase buffer (Stratagene). Forty cycles 20 of anplification was
performed using a GeneAnp PCR Syst iR Z¢9.E Pgrkin Elnmer. Each cycle
consists of 95C for 1 minute 30 seconds, 65C for 1 minute 30 seconds and

72C Por 2 minutes. The PCR DN&ratein fequehar arpddysis i ed after gel

el ectrophoresis using QAEIl Gel Purification Kit (150), Q agen. 25

EXAMPLE 34 DNA sequencing 50 to 80ng of the anplified DNA was added to a

20 gl re@cotednsduuEtcer EonselogRiseirely was Herfornal b%g gtm@m%%de A%He\?,g*'@efafthor

reverse pri d.8 gi of BigDye term nator
Bi osyst eﬁ’é’)“%@ﬁr ol gearra rﬂ%ﬁtzﬁl fhewspr d@@t@l@dﬁcaﬂhéomlﬂm@@f Bt to 28harycl es
of 1 2 2;:ARReKidtes t?ébomyosm, especially from Lepidoglyphus destructor, Dermatophagozdes

10 farinae and Dermatophagoides pteronyssinus. Bt10 showed 96% identity to published Der :
110 and Lep d 10. Sequence alignment also showed Bt10 shared 95% of identity to both of
Der p 10 sequence. Figure 8 shows the alignments of the deduced amino acid of
tropomyosin from various species of mites mentioned before. The alignments were
performed using the CLUSTAL W Multiple Sequerice Aligmment package.
15
EXAMPLE 24

IgE plaque immunoassay

Nine out of 13 mite-allergic individuals’ sera used in this assay showed a positive result, }
20 which contributed to 69% of IgE reactivity. There is no IgE binding on the sector that

incubated with non-atopic seram (Figure 10).

EXAMPLE 25
Expression and purification of GST-Bt10
25 _ : 3
Expression of recombinant fusion Bt10 clone gave a single band at around 60 kDa on a
7.5% w/v SDS-PAGE (Figure 11). Lane 3 of Figure 11 is Bt10 that was ran at around 35
kDa and being released by trombin digestion followed by glutathione agarose purification. ‘
The calculated molecular weight of Bt10 is 33.2 kDa, which is similar to Mag 44, as \
30 reported by AKki et al. (29).




anplification were perforned in a Gene Anp PCR System 2400. Each cycle
consists 96C for 30 seconds, 50C for 30 seconds and 60C for 4 m nutes.
EXAMPLE 35 5 Expression of Bt A2 recombinant protein The BtA2 vvaé ol
~successful Iy cloned in the pGEX system for reconbinant prot&ilnA Rpt&dsi on
in E. coli (Pharmacia) as well as in Pichia vector (pPlC9) for expression
as a secreted protein in Pichia pastoris (Invitrogene) follow ng the
protocols of the manufacturers. 10 EXAMPLE 36 Expression of reconbi nant Bt A2
clone in E. coli The Bt A2 clone was anpfified by PCR using the primers 5'-
15 CGGGATCCGCTCTCGACTTTACCAGC-3' (BamH site in italics) [SEQ I D NO 76]
and 5' - CGGAATTCTTAACCCCTGGAGGGCAG 3! (EcoRI siteinitalics) [SEQ ID NO -
77], the PCR product was cut with m coRI The purified clone BtA2
from BanH and EcoRl digest was ligate 0 pGEX—4T1 vect or (Pharnmaci a

Bi ot ech) and transf or négEibiding stualplof rédodibindia Fasibi Bard cl ones were
confirmed by restriction analysis 20 - of a mniprep fromtransfornmed BL21.
Bul k culture of reconbinant was grown in Luria broth containing 100 pg/m
of " anpi ciTipki 4biliy bedgBASEnANSF (26 =ap

(3- Dt hi ogal actg,pyr a%om de % | PTG . ﬁl&%ﬁg%mg?%mﬁﬁg?\llgggtwgg&g%ogréyp\gltesetremand
washed ofcetting (Elgmsw)pﬂw r@ulw&dve&tdethatdhb [le(}/\ﬁmmm}irodmmghk gblsdobisk ke i n

20 . b it teatilped RARTARS it 90, P LEhmmdiiyalp dhpessddlo™ )

s u per nat aagrawﬂpm@&uoed}smmww&u 0Aet HARPHASRlar (w%lgﬁaahow JH"IEhJ 4? lhawed
by elutign with nmM_r educed %Iutathloneln 50 MM Tri1s, pH .

~ suggest eB @gtfrﬁelzeg'l“edﬁﬁbﬂli@% and Wbﬂl@l‘l@d (3PP arere Ba cBidst exttart ng!u IGtheBt A2
t t nb 0.D. of
Phe Fuei SorespbARE brifehl sl (RLHTT bR Bidle(2, 218 Ja OB AR G e, 7

wi t hl@Gyentdayled heki tngfusion 30101 oxder o gmw thehg Fr ea@ivigns fﬁﬁ&hﬂé € BRE) blehbt

passed t{}ﬁﬁu g r]fql u%gtz ne se rose colum and the elute was the 7 kD

reconbi n ﬁrﬁﬂf’ F B%F%O welecular wetght\pratemsowapue gp the nas
specific binding as indicated by negatlve control (Lane 1, blot C, Figure 12).

EXAMPLE 27
15 Skin Prick Test

The trombin-cleaved Bt10 was tested in vivo by the skin prick test. Thirteen out of 109
mite-sensitized volunteers showed positivé reaction to Bt10, which contributed to
approximately 12% of the volunteers tested. Fifty-four of the volunteers were also tested
20  for shrimp reactivity and 11 of them reacted positively. Three of these shrimp-positive

individuals also have positive SPT to Bt10, which might be due to the cross-reactive

allergen, tropomyosin (30).

“Examples 28 to 39 relate to BtA2”

25
EXAMPLE 28

Serum samples

Sera from 4 adults show showed positive skin prick test reaction to B. tropicalis extract

30 were pooled and used to screen the B. tropicalis cDNA Agtll library by plaque IgE

IMINUNoassay.




bound to the colum and it could be eluted out by the addition of 2 m of

G utatione Elution Buffer (10 nmMreduced glutathione in 50 mM Tri s, adjust
the pHto 8.0) per m of colum matrix. 5 EXAMPLE 37 Expression of
~reconbinant Bt A2 cl one in the yeast Pichia Pastoris The BQQZ,A@RO%}@%Was
anplified by PCR using the priners 5 - GAAAAGAGCTCTCGACTTTACCAGC-3' [SEQ ID -
NO 78] and 5 10 CGGAATTCTTAACCCCTGGAGGECAG 3' (EcoR site in italics)
[SEQ ID NGO 79], then the PCR product was cut with EcCoRI. It was subjected
to el ectrophoresis and further purifiegdiusing QAEIIl Gel Purification Kit
(150), Qagen. It was ligated into P. pastoris expression vector pPIC9
(I'nvitrogen) for extracellular expression. The vector pPICO was previously
digested with Xhol and then treated with Kl enow enzynes, and finally
digested 15 with EcoRI. After ligation, it was transfornmed into P.

pastoris. GS 115 (Invitrogen), Sc/EXAMRLEQP reconbinant Bt A2 protein
produci ng cl ones accordl ng,to the protocols of the manufacturer. The

Pi chia host strain GSSTSH{EoS, aﬁggé?éﬁﬁ"sf‘ﬂ”{‘ﬁ@’ﬁ%ﬂ drapicalisehydr ogenase

gene (Hi s4) which prevents it from synthesizing histidine. Al expression
plasmds carry the wild type Hi s4 gene which conplenent Hi s4 in the host,
SO trénsfldbmtscrwnmgswlaeqxeeﬁmﬁ@d fb(yr phabed g hirinninpadsay.gThey limled sera was

hi stid d di T GS 1154 with
LT nenribed sl bBRR utPRed Mavndr PBeS AR gRemb A Rosali portaising
Di spl acengst-Bib ovéxhﬁgfmlaﬁmbn Qﬁ'o%ﬁa?r&tﬁ@?(ﬁéfo?éﬁgdcﬁwg@é v@%gﬁaféﬁca‘t' 581 AdocP

frequency of 35% of the H s+ transformants. By patchin
replica- i %ﬁqerfgﬂéwgm“mtﬁa@f@emr ol;-’b5 (VD) pest sdish. MPiaqm witet iansferréd/Mo

pl at es, t et hanal tion slow ns mants c e 25
readily XH& i |e?g&sgﬁe§hér§ev@r%gfﬁ? tﬁ%rraﬁ‘f§ ¢ wetf ‘ﬁ'l’otﬁvm 89‘81’3?613? in1
m ofo Bl\/&;uogaiwﬂpﬁaﬁds%e/x(mmaameemoemg the %thswmﬂe s%p% sdidfo¥r pBhARST UM
phosphat e,. pH 6, 34% W v yeast nitrogen base with amoni um sul fate,

0. oooowofw}lw‘b‘f’%?f.fﬁr 1 h%lrvﬂw v@qr‘;/ dashe rHitges with PBSrcestaiming 0t0a&nv/v
transfer Weh%a(P'B%ﬁﬁ%HWeH it S%{ Qné?xl% zera 1A gi §Rgm%hrb§%&aféw§.”9t h

to |l os phase. Then the cell s own an resuspende

medi um ( O%S%(Wimm fetniidnaild 0.62%avesodine aide) ar 41C. GheMiNersvdiddhainivathedt S

vol ume r uc to,ljhllo of ts earllgr ytgltﬁrre in BM3Y. The cul ture was

al | owed Eim\? ey were hen incubate wi ¢ monoclonal anti-human IgE that was
15 alkahne phosphatase conjugate (1:1,000 dilution) for an hour at room temperature

followed by three washes in buffer. After the last wash, the filter is blotted on paper towels
and then incubated in developing solution containing 5-bromo-4-chloro-3-indolyl
phosphate (BCIP, Sigma) and nitro blue tetrazolium (NBT, Sigma), for half to an hour. An
intense bluish purple colour reaction signal indicates a positive reaction. The clone that
20 reacts positively in the first round was subjected to several additional rounds of plating and
screening to obtain a pure single plague. The frequency of IgE reactivity of the clone was
carried out using sera from the mite allergic patients. The frequency study was performed

using the plaque IgE immunoassay as described above.

25 . EXAMPLE 30
Human IgE reactivity of BtA2 clone of B. tropicalis

To study the frequency of IgE reactivity of clone BtA2 in the population, the following
-experiment was performed. 19 sera from candidates with positive skin prick test to B.
30  tropicalis extract and a negative control serum were taken. Individual serum from each

candidate was adsorbed with lysate prepared from E. coli (Y1090) and recombinant E. coli



2 2 APR 2004 -76 for several days. I m of supernatant was taken daily from

the culture to screen for reconbinant protein expression and at the sane
time, 100% v/v nethanol was added to a final concentration of 0.%3%to t he

_cul-ture.-—-The reconbinant protein-in the supernatant was Zahah§Rdd!

SDS- PAGE (10% w v) (Figure 18, Gel B). A suitable clone was selected to 5

grow in large volune for nmass extraction of reconbi nant A2 cl one protein.

EXAMPLE 38 SDS PAGE 10 Reconbi nant proteins were separated by nornal

tricine SDS-PAGE. The cathode buffer _was 0.1 MTris, 0.1 MTricine, 0.1 % |

W v SDS, pH 8.25 (adjust pHwth Tris or Tricine) and the anode buffer was

0.2 MTris, pH 8.9 (adjust the pHwith 6N HCL). Sanples were denatured and !

reduced i | A ] i 0..1% vi v _nerc et.hanol ., 4% wlyv, .SDS,
0° 0156 w DY GILER ARG G Sntiad it Y ciodBh SRRLPRUGR Reppraitcrpian™>
sanpl es Xg ldndonhbevasopleted| Arapped:giiatetia 080 fidgreForising ﬁiﬁﬁﬁ)} peressapn!l ied |
to the gel %%gr%gﬁ el ectrophoresi s, was pierfiprmed at 20 B gel (apprto§| mate .
vol t age %6 ULV FIIC RAReLCTISH dtvpiSieepib) 09&: ﬂEﬁrT @E‘lﬁ@hg%gb?%ggj’a ezge -
el . Celwi - @ﬂ%ﬁ : J - /e :
%XAIVPLE @5W§§E$§;g§{:§q%r?§? %’zgllaé@ e %é%u edGhti%fl?%obtll é“!élr? %ec?uer?(l::e was §g‘fﬁ¥n tted
to tRe delwivsasdsiaptat melkNaowderabr Caongrthey oereBihon eckhal hese fintowimt PRS

- 25 honol g ch. The |
) el BT B Bt e ey
nucl eot igg vwoeaseTaanE ahd'6.02bPRA iR 424P) A’t'll°1:?f‘ﬂé59 £t Were Qg%ﬁ’xqﬁe&h??/ A

| i nker sequence gccagag, a 286 bp 3" untranslate region w a po
tail, arbreg toes. phheyr wisesh then3mcupatet atithd theotionoclowa]i anti-hronart GgF that was

r econbi [ | 0. Wi th. t op on, (.[TAA) . at ucl eoti de resi dues
219- 221.?‘%??1@%@5&’%%@%&5&6 %‘Jb‘ga aﬁfé"b@@c@&%‘?ﬁﬁf% rfmbglf%é‘i 1008 deperatse 2 APR
20040- 7 followed by three washes in buffer. After the last wash the filter was blotted on paper
towels and then incubated in developing solution containing 5-bromo-4-chloro-3-indolyl ;
phosphate (BCIP, Sigma) and nitro blue tetrazolium (NBT, Sigma), for half to an hour. An |

intense bluish purple colour reaction si gnal indicates a positive reaction (Figure 17).

15 EXAMPLE 31

Dot blot immunoassay

The pattern of reactivity of allergie sera against BtA2, GST -BtA2, GST-Bt5 and GST were
analyzed by dot blot. A total of 5 sera were used. These sera were taken from candidates
20  with positive skin prick test with B. fropicalis extract. Nitrocellulose was cut to size,
soaked in PBS (pH 7.4) and placed on 3 mm Whatmann paper before finally being
clamped into a BioDot apparatus (Bio-Rad Laboratories) Samples with 2 pg of BtA2,
GST-BtA2, GST-Bt5 and GST, and 5 pg of B. tropicalis extract were applied in a volume
of 200 pl and drawn through the nitrocellulose by suction with the help of a vacuum pump.
25  The nitrocellulose paper was then removed and blocked with 5% w/v non-fat milk powder
in PBST (PBS with 0.05% v/v Tween 20) for 1 hour at room temperature, followed by
three washes with PBST, 10 minutes each. The nitrocellulose paper was cut into various
sfrips and labelled accordingly. These strips were incubated with their respective sera
overnight at 4°C in a shaker. After which, these strips were washed three times, 15 minutes
30 each with PBST at room temperature; incubated with biotin anti-human IgE (2 pg/ml) for

1 hour at room temperature followed by another 3 washes of 15 minutes each; incubated

tn a -




residues 70 to 200 as detected in the databases of the National Center for
Bi ot echnol ogy Information (NCBI), using the BLAST network server. The
inferred ami no acid sequence from nucl eotides 9-218 indicated that this
partial clone codes for a protein of 66 residues, wth 8 c@s& difffe 26@si dues -
“in the nolecule (Figure 16). 5 "Exanples 40 to 47 relate to Bt5 pol ynorphic
variants EXAMPLE 40 PCR anplification and cloning of Bt5 genom c gene 10
Genomi ¢ DNA sequence for Bt5 was cloned by direct PCR anplification of
storage mte, Bt obtained from Si ngapor®-and Col unbia. Briefly, nunerous
of . mtes were suspended in 1 X PCR reaction buffer (10 mM KC1, 10 nmM
(NH4)2SsH4, 20 mM Tris-Cl (pH 8.75), 2 nM MSH, 0.1% Triton X-100, 100
gg/ M BSA); . - 7 ed, on
Tee for T AGe Sudif feRbeiPnd Barhidh Bafie prpHie TR Rirhel BBy
cont ai ni mgokOBmyeradireHNER; fifdl pwables vath PBSK dfeifsmimmet euohi The ECIpPUTS S

and 2.5 its of in.a final vol .of 100 1. The sense prinmer and the
ant i senslej(gﬂ??rﬁl%arm pé#% %*WM&%MWTW@ $Hovas Ngodas
(primer) Negative il (R0 WATMGHAIAMY Ailo3el iR pabbr¥Rd e véBpéd Recbrdi
respectively. 20 The reaction vvaes heat ed to 95Cpf|a§)>err 5m Hutgs, annea {aod at
57C f &r 2heprsifesstionnel thp olapnfachwedFigard P9 or 2 minutes fol | owed by 40
cycles of anplification, each consisting of 95C for 1 mnute, 57C for |
m nute, and 72C for 2 mnutes. The final step of the |last cycle extended

72C for 10 m nutes. One hundred folpkdvipgig en of the pfu anplified sanple
was reanplified using Tag_pol ynearse. The gel purified PCR fragnment was

then cloned 25 into the pOriationefINA frosk Agril s@Necleroni ng ki t

(I'nvitrogen). Sequence of the Bt5 genom c gene was determ ned by ABI
PRI SM rm DNA sequencing kit. 2 2 APR 2004 -78 EXAVPLE 41 Preparation of
ant i ge@ns PhagesPromf immatnopositive plagwssi wieaatandpllified by the liguid lysate method. DNA

was isolated using the Magic Lambda Preps DNA Purification System kit (Promega)

according to the manufacturer’s instructions. I

EXAMPLE 33 ’ !

15 Polymerase chain reaction amplification

Approximately 40-60 ng of DNA was added in a 25 pl reaction mixture containing 0.4
pmol of Agt121 forward and reverse primers, 0.2 mM of dNTPs, 1U of Native pfu DNA
polymerase, 2.5 pl of 10X Native pfu DNA polymerase buffer (Stratagene). Forty cycles

20 of amplification was performed using 2 GeneAmp PCR System 2400, Perkin Elmer. Each
cycle consists of 95°C for 1 minute 30 seconds, 65°C for 1 minute 30 seconds and 72°C
for 2 minutes. The PCR DNA was further purified after gel electrophoresis using QIAEII
Gel Purification Kit (150), Qiagen. '

25 - | EXAMPLE 34 - %
DNA sequencing

50 to 80ng of the amplified DNA was added to a 20 pl reaction mixture containing 0.16
pmol of either Agt11 forward or reverse primer and 8 pl of BigDye terminator RR mix (PE
30  Applied Biosystems), following the detailed protocol of the manufacturer. 25 cycles of




5 The reconbi nant allergens Bt5 has been purified using reconbi nant E col
as a fusion with glutathione -S-transferase (GST). The proteins were
purified by affinity chromatography using glutathione agarose beads.. The
~purified-proteins were then cleaved by thrombin digestion.ZTﬁeNgféQV%d
proteins were separated fromthe GST fusion partner by another 10 round of
affinity chromatography using the gl utathione agarose beads and then
anal ysed on SDS-PAGE gel. Proteins were filter-sterilized before use. (b)
Preparation of crude mte extracts 15 Lybphilized Bt m tes were honogeni zed
in the presence of liquid nitrogen. The honpgenised mte proteins were
extracted in PBS buffer for 48 hours at 4C. The extracts were analyzed on

SDS- PAGE agiglifatlod Rere pérfdrii ki .
Est abl i st?g?nt of T cel érfc%rﬁgg%? rg(g}rﬁngﬁqg? g?ﬁ)ﬁtu v?é%%%gwgﬁéégfgﬁ ¢

i ndi vi dudPs3hessentsSA°S &ret sedonsts and SOPESorsd miimitéwei r skin test reactivity.
These individuals were skin test positive for Bt. The PBMC fromthese

i ndi vi dual s have been collected and the T-cells cultures were first set up

using Bt crude extracts, the secongxovmPungsof antigen stinmulation was
performed with reconmbinant Bt5 all ergens. The antigen- specific T-cell

| i nes®have been est abl i sh&&prepsioraf\BIAR irecosnltinare pyetein used for the epitope
mappi ng usi ng a panel of synthetic peptides. 2 2 APR 2004 -79 EXAMPLE 43
T-cell epitope mapping Sets of peptides covering the entire sequences of
Bt 5 wer e Thad#AByw4stsacddstfullpictongd i@ pCEX ¥ystith forrebbBinaRestoRlY expredsdt N,

Victoria, at ﬁﬂia' The purity of the peptides was confirnmed by high

~ perfor matte: Icf’é W@gﬁo‘ﬁ?lhﬁﬁ% Prefda yepior (eRIGRR fer gpricspier as @ dsereted
16- am nopRféifl ik PN ESbRs HEREL [ .. 13 am no acid

" resi duespPeSti des B5 8T %ée Bt ge%%g®F4£§B%r§%§é88%ﬂ%%%la%‘g?g&?eﬁ'

publ ¥6hed sequence of W Peptides 80-96 are the peptide variants of Bt5

(refer to Figure 20). These pepti dﬁx‘ﬂbﬁﬁt% contain naturally

Expression of recombinant BtA2 clone in E. coli

The BtA2 clone was amplified by PCR using the primers  5°-
15 CGGGATCCGCTCTCGACTTTACCAGC-3’ (BamH1 site in italics) [SEQ ID NO: 76]
and 5’- CGGAATTCTTAACCCCTGGAGGGCAG-3’ (EcoR1 site in italics) [SEQ ID NO:
77}, the PCR product was cut with BamH1 and EcoR1. The purified clone BtA2 from
BamH1 and EcoR1 digest was ligated to pGEX-4T1 vector (Pharmacia Biotech) and
transformed into E. coli BL21. Recombinant clones were confirmed by restriction analysis
20 - of a miniprep from transformed BL.21. Bulk culture of recombinant was grown in Luria
broth containing 100 pg/ml of ampicillin to log phase and then induced with 1 mM of
isopropyl -D-thiogalactopyranoside (IPTG). Cells were harvested 2 hours later and
washed once with TBS, pH 7.4. Pelleted cells were thoroughly sonicated in TBS, pH 7.4 in
the presence of 1 mM phenylmethylsulfonyi fluoride (PMSF), 20 pg/ml of Dnasel and 1%
25  v/v Tween 20, and centrifuged. The supernatant was applied to glutathione sepharose
(Sigma) column followed by elution with 10 mM reduced glutathione in 50 mM Tris, pH
8.0 as suggested by the GST purification Module (Pharmacia Biotech). The GST-BtA2
protein was cleaved with the enzyme thrombin (1 Unit thrombin per 40.D. of the fusion
protein at 280 nm wavelength) in the presence of 1 mM of CaCl, with gently shaking at
30 4°C overnight. The reaction mixture was then passed through the glutathione sepharose

column and the elute was the 7 kD recombinant protein BtA?2 (Figure 18, Gel A). GST was




“in afinal volunme of 0.2 m in conplete

10 occurring nutations of Bt5 proteins. Subsets of adjacent peptides were
pooled for initial screening, and only those peptide pools that were
stinmulatory were examned in further detail for the identifiiaé}%gggm%
particul ar epitopes. T-cell lines specific for Bt5, were 98n r om
PBMC of ten allergic individuals. These cell lines were tested against the
synthetic peptides by T-cell proliferation that was neasured by thym di ne ;
upt ake assay. 15 EXAMPLE 44 Cell proliferation assay T-cells (1 x 105) were :
cultured with or without irradi ated an_ti,%eon presenting cells (5 x 105) 20 !
M in the presence of varying
concentration of protein antigens. Tridiumthym dine ([3HITdR) were added
at 48 hoq}rﬂs, 72 ourﬁmg}{ 9&. hOLiI’ for 18 haours. Cultures were harvested
and t hymi0URd Ph6 g0 apd iteuld be cluted a3y by the addition; of; 7 imhef §Hutatigne
EXAMPLE. 4tudoR BisfeP (10/ mPi RIGEQOIMGHIGRSMARM Dis) JRNHR'pH RA6) BONf ha!
a smal| degree of sequence pol ynorphismof mte alﬁ ergen exer a
si gni fi catunmypwdix.on t he host i nmune system including both the hunoral ;
and 30 cellular immune responses. As Bt5 is the main indoor allergen |
causing asthma in tropical and subtropical countries, it will be inportant |
to exgm ne whether there is any regxdugpi 23APR 2004 -80 pol ynor phi sm
exists in Bt5 gene(s). In accordance with the present invention, the ‘
i nventors have claReesionef geasoiinantditd@mwéme inith@pdusoBiakiasBastddys al i gning the
coding and intron sequences, a total nunber of 10 Bt5 gene variants have 1
been identified (Figure 21). Sequences 1 to 5 and 6 tolO representing Bt5
gene seqU@eceBtaldt aidlesk f rem Cohaphiien SbpndPERNIARME BheM GhfSners  5°-
respecti\ée . L};@ Der (%t}Z there is only one intron present in Bt5 (32).
However , ilh%“r"ﬁjlf FTSGTEFACTITAGAGE-2nd SEQ | oBAti V01 s T8k thend 5-
downggre fal e a 2 - i of
the ot T on A A GO CREEMOEAGT S g W 3Bk TSb0 TAEL 7Phes
conposi ntheofthePCReproductrwi dyasdth Aeoiig It wes dibjddtdal tovadédidpharesib ual Fathdle
pol ymor thrslﬁ?acf‘ %semg%ﬂlﬁh fd?eij %gﬂwcétpolnrkltt Q?S(S)I, rQslzttge?lélltfwgsf liéart]eed %nct)g IPr.] %aston’s 5

expression vector pPIC9 (Invitrogen) for extracellular expression. The vector pPIC9 was

previously digested with Xo1 and then treated with Klenow enzymes, and finally digested

15  with EcoR1. After ligation, it was transformed into P. pastoris. GS115 {(Invitrogen),
screening for recombinant BtA2 protein producing clones according to the protocols of the
manufacturer. The Pichia host strain GS115 has a defect in the histidinol dehydrogenase

gene (His4) which prevents it from synthesizing histidine. All expression plasmids carry

the wild type His4 gene which complement His4 in the host, so transformants are selected

20  for their ability to grow on histidine-deficient medium. Transformants of GS1154 with Bgl
II-linearized pPICY construct favour recombination at the AOX]1 locus. Displacement of

- the alcohol oxidase (AOX1) structural gene occurs at a frequency of 5-35% of the His+
transformants. By patching or replica-plating on minimal dextrose (MD) versus Minimal
Methanol (MM) plates, Mut+ and Mut- (methanol utilization slow) transformanis can be
25 readily distinguished. Several transformants were then grown overnight in 1 ml of BMGY*
media (1% w/v yeast extract, 2% w/v peptone, 100 mM potassium phosphate, pH 6.0,
1.34% w/v yeast nitrogen base with ammonium sulfate, 0.00004% w/v biotin, 1% v/v
glycerol). Ovemight cultures were then transferred to a larger volume and grew to O.D. 2-

6 at 600 nm wavelength to los phase. Then the cells were spun down and resuspended in

30 BMMY medium (0.5% v/v methanol repléces the glycerol of BMGY medium) with its

- volume reduced to 1/10 of its earlier volume in BMGY. The culture was allowed to grow




—

10 sequence (Table 3). Sonme of the nucleotide changes resulted in sone

~amno acid residue changes (Table 2). The residue changes can be found as

t he conversion of a negatively charged residue to a neutral e%hggﬁgh
(residue 2), a positive charge anmino acid to a negative chgﬁgé\r idue
(residue 4), a neutral residue to a negative charge residue (residue 12), a
neutral residue to a neutral residue (residues 17, 23 and 33), or a neutral
residue to a 15 positive residue (residues 34 and 11). Qher types of
property alteration including hydrophgggc resi due to hydrophobic residue

(residue 34), acid residue to aliphatic'fresidue (residue 2), basic residue

to acidic residue (residue 12), aliphatic residue to aromatic residue

(residue [17), amide residue.to aliphatic residue (residue 23), aliphatic
resi due tt:ér SB‘é‘i‘TiETcg?%ssﬁdUg o Scmtant 3w as, faken 1dajly HeompthavmilEre go serpeanfoe

“anal ysi s reford@hSntGRMRIE bARESIcHN S d it'EL sERDBRRCHEAGHY hpeﬁhﬁﬁsf“@?gd%gw ghed

by Arruda et al. (7), subsequently a partia equence 0
repor t ed final ceircenaption ef 0.5% to(the pultieeTheenbimani moepe ilthetsupernanhaivag Bt 5

cDNA cl o m i 9% nstructed ing taot RNA extracted from
oval b SiveePmE S??Qﬁﬁb?ﬁﬁﬁfwﬁéﬁi%h% Gel BY ooy le.A1Pr8 celegted to
sequesicegrowii fege {olametbemasdivabesh SLLSHER N AL LR Ffﬂ?élﬁ.t ant aspects.
First, the cDNA clones revealed a nunber of pol ym)rp% Cc residues that were

not previously reported- Secondly, 30 the cDNA clones have extended 5 - and
3'- untransl ated regi ons and thereFﬁ@%¥ﬂ?g#§§ 2 2 APR 200-4 -81 degree of

sequence diversity shown by the va variants in these untransl ated
regions (Figure 13). EXAVMPLE 47 T-calps-gpidppe mapping I n order to eval uate

t he i munol ogi cal inpact of the sequence pol ynorphisns found in the
various Bt5 variants, T-cell epitope mapping was perfornmed using a panel of

5 o R 8 (Ol vy 0 NSNS Uk S o

wher e poPgadrlpM Brise@il Mebrianeg 0. 0wy $DS, pH 8.25 (adjust pH with Tris or Tricine)
and the anode buffer was 0.2 M Tris, pH 8.9 (adjust the pH with 6N HCL). Samples were '
denatured and reduced by boiling the samples in a 0.1% v/v mercaptoethanol, 4% w/v i
SDS, 0.01% w/v Serva glue G, 12% v/v glycerol and 50 mM Tris, pH 6.8. The samples

15  and the molecular weight marker (14-97 kD, BioRad) were applied to the gel and the

electrophoresis was performed at 20 mA/gel (approximate voltage 100 Volis) until the
bromophenol blue reached the bottom of the gel. Gels were stained with Coomassie
brilliant blue R-250 (Sigma).

20 - EXAMPLE 39

Sequence analysis

The deduced nucleotide sequence was submitted to the databases of the National Center
for Biotechnology Information (NCBI), using the BLAST network server for sequence
25 homology search. The amino acids sequence homology search was carried out

simultaneously. -

The nucleotide sequence of the clone is 507 bp in length. This includes a linker sequence
ggceagag, a 286 bp 3’ untranslated region with a poly-A tail, and a 218 bp probable
30  truncated coding region for the recombination protein with a stop codon (TAA) at

nucleotide residues 219-221. The deduced peptide has a cycteine rich between nucleotide




substitution of one or two amno acid residues resulted in significant

difference in T-cell response. The results suggest that these pol ynorphic

residues are potentially inportant for the design and devel opnent of

~effective i munot herapeutic reagents for the treatnent of ilﬁ&ﬂﬁ@ﬁgy. It
has been reported that there was a small but significant degree of sequence

15 pol ynor phisns exists in Der p 1 and Der p 2, the two major allergens for

Der mat ophagoi des pteronyssinus mtes (32,33). Further, the pol ynorphic

residues of Der p 2 were located in regkons containing major

T-epi topes(32,33). Taking together, it is clear that the sequence

pol ynor phi snms exi st in these major nite al | ergens have significant inpact

‘on the inmune r 0 Ther ef.or e, i s conceivabl e that these

ol yror pritedses 7385 dGes drbclsaiies drpmsnpERedionar Coner fsdhigiecbnmiosy

devel opnemtoraiatieh {(RCIBIY Qusid W B AST 3PGH Qeﬁ&a%l@tlﬁeltn@& Fiﬁ]'?l%t z?](%(‘f ?%{ﬁi%ﬂ%  on

mte allergy. Those skilled in the art wi appreciate t |
descri bedt¢ramaicleotidess9r2d 8 prdipited thot thmparaa] close eodds fiedi priotedn bO66 redidess, t han |
|

t hose SPeg ribe derstood 25 that the invention
i ncl udes M‘g%gl'tﬁ%er FAESH edﬂﬂleﬂaﬁb? ]I%S' The invention al sd"

includes all of the steps, features, conpositi ons and conpounds referred to
or indicated in this speC|f|cat|on |nd|V|duaIIy or collectively, and any
and al | conbi nati ons -dxagmlestdfidod ey io i xingriftiepmiants'f eat ures. 22 APR
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Bt obtained from Singapore and Columbia. Briefly, numerous of mites were suspended in
1 X PCR reaction buffer (10 mM KCL10 mM (NH4),SO,, 20 mM Tris-Cl (pH 8.75), 2
mM MgSQq, 0.1% Triton X-100, 100 pg/ml BSA) and boiled at 100°C for 10 minutes.

15 The sample was cooled on ice for 10 minutes. The PCR reaction was carried out in 1 X

PCR buffer containing 100 mM of dNTP, 20 pmoles of each sense and antisense primers
and 2.5 unils of pfis in a final volume of 100 pl. The sense primer and the antisense primer
are 5*CCCGGATCCACAATGAAGTTCGCCATCGTTCTT3’ SEQ ID NO:35 (primer)
and 5‘GCTCTAGATTATTGGTTTGAATATC3’ SEQ ID NO:36 (primer), respectively.

20  The reaction was heated to 95°C for 5 minutes, annealed at 57°C for 2 minutes, and
polymerized at 72° for 2 minutes followed by 40 cycles of amplification, each consisting
of 95°C for 1 minute, 57°C for 1 minute, and 72°C for 2 minutes. The final step of the last
cycle extended 72°C for 10 minutes. One hundred fold dilution of the pfu amplified sample
was reamplified using Taq polymearse. The gel purified PCR fragment was then cloned

25 into the pCR2.1 vector using the TA cloning kit (Invitrogen). Sequence of the Bt5 genomig
gene was determined by ABI PRISM™ DNA sequencing kit.
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using g!utathlone agarose beads. The purified proteins were then cleaved by thrombin
digestion. The cleaved proteins were separated from the GST fusion partner by another

10 round of affinity ch;omatography using the glutathione agarose beads and then analysed on

SDS-PAGE gel. Proteins were filter-sterilized before use.
() Preparation of crude mite extracts

15 Lyophilized Br mites were homogenized in the presence of liquid nitrogen. The
homogenised mite proteins were extracted in PBS buffer for 48 hours at 4°C. The extracts

were analyzed on SDS-PAGE gel and then filter sterilized before use.

EXAMPLE 42
20 “Establishment of T cell lines from allergic individuals

Ten allergic individuals have been selected on the basis of their skin test reactivity. These
individuals were skin test positive for Bt. The PBMC from these individuals have been
collected and the T-cells cultures were first set up using Bt crude extracts, the second
25  round of antigen stimulation was performed with recombinant Bt5 allergens. The antigen-
speclﬁc T-cell lines have been established. Two cell lines have been used for the epitope

mapping using a panel of synthetic peptides.
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| munol . 103: 526. 2 2 APR 2004 -85 CLAIMS 1. An isolated nucleic acid

nol ecul e or derivative thereof conprising a nucleotide sequence encodi ng
or conplenentary to a sequence encodi ng,g_protein allergen froma mte or
a derivative, honol ogue or mnetic of sald protein allergen wherein said
protein allergen is selected fromBtl 1, Bt10 and Bt A2, each as herein
defined, or polynorphic variants ther nd a ponnDrphic variant of Bt5
as herein defined. 2. An isolated H&gﬁggéLgéﬂH nol ecul e according to C aim
1 wherein the mte is Bloma tr?ﬂk@%bh@nnﬁaJﬁ ucleic acid nol ecul e
according to Caim1 or 2 conprising a nucle sequence encodi ng, or a
nucl eoti de sequence conplenentary to a nucleotlde sequence encoding Btl 1

havi ng an ' ' lenge set forth any one of SEQ | D .NO o]
Ceo 1D Negi ol Beftl BTEMRDAR By fgutfen b His Mo M Pl g Bhitai mgfiad

| east sabosy ChR%m Mhm)ﬂopés Piy. t(o}amnamla&macwau%ﬁgum&gms@tom&tﬂephaessé% I D
NO 2 to SEQ ID NO. 14 A nucl el ¢ acid nol ecul e according to daim3

conpri si rPrATmEd baduely Eerf@@tﬁ!ié% &lewérrémmtgg@phyl Thearcotidesswsrg desighedtd bie

sequence S,

SEO | D Ngégﬂﬁlo éé?@%fg{rhltu\'?gl ﬁfaﬁ}hn%i}% r1§ 5Q4 ?mmo i%C}I,' e¥ee31§5%#e%t%)§§ﬁ 2 of
hybri di ZIGVgarb(BtSIEQ)ﬂldBSI‘dé}ugnﬁT orSE@HaBs b@ﬂ)lﬁhe&@ub&eN@HtS Rdptides 80-96 are
conplenenbary f | Qw stringency conditions. 5. A nucleic

SOt ot ke PRt Bt of Bilrgtanto Heith 0, 4 PRRlideeiagE c@m@ﬁe@any
encodigng &cﬁ?ﬂaﬁmﬁﬁﬁﬁbﬁs EPB'tSiPI’otafls Egubketg- of g e]a qu%éﬁdé% »g%%%ogﬂalde ifitial

according to aimb5 conpris nucl eot' nce tantiall'y as set
forth in ssEeninR, pet 2aly those peptzde pools that were stimulatory were examined in further

detail for the identification of particular epitopes. T-cell lines specific for BtS, were

generated from PBMC of ten allergic individuals, These cell lines were tested against the
synthetic peptides by T-cell proliferation that was measured by thymidine uptake assay. s
15
EXAMPLE 44
Cell proliferation assay

T-cells (1 x 10°) were cultured with or without irradiated antigen presenting cells (5 x 10°)
20 in a final volume of 0.2 ml in complete RPMI in the presence of varying concentration of
protein antigens. Tridium thymidine ([?H]TdR) were added at 48 hours, 72 hours or 96
hours for 18 hours. Cultures were harvested and thymidine incorporation was analyzed by

liquid scintillation.

25 EXAMPLE 45

Analysis of Bt5 genomic sequences

The inventors have shown that a small degree of sequence polymorphism of mite allergens
exerts a significant impact on the host immune system, including both the humoral and
30  cellular immune responses. As Bt5 is the main indoor allergen causing asthma in tropical

and subtropical countries, it will be important to examine whether there is any residue




7. A nucleic acid nolecule according to Claiml or 2 conprising a

nucl eotide sequence encoding, or a nucleotide sequence conplenmentary to a
nucl eoti de sequence 2 2 APR 2004 -86 encodi ng Bt 10 having an am no acid
..sequence.as set forth in SEQID NO 29 or SEQID NG 31 SEQQIPA@ gE%a
derivative, honologue or minetic thereof or SEQ ID NO SEQ I D I D |
NO having at |east about 45%simlarity to an amno acid sequence set forth
in SEQ ID NG 29 or SEQ ID NO 31. 8. A nucleic acid nolecule according to
Caim7 conprising a nucleotide sequege encoding Bt10 wherein said

nucl eotide sequence is as substantially as set forth in SEQ ID NG 28 or
SEQ ID NGO 30 or a nucl eotide sequence having at |least 45%simlarity to

. . i | eoti de sequenge capabl e of
yor | i 2P PN s chonkely T, ResrSencss W, i, ikt Epgntigpnihe
thereof invertord bavesdlondiD®e Péno@idebighémas of Bts éexfeegl B'y%h%ﬁin‘é AR cB8aHEand

according to Claim8 conprising nucl eoti de "sequenCe encodi ng a
pol ynor pgﬁ N, SEARCHGES, @ftogﬁ)%mhi‘mf 10 Bticgesiecvapiantd have b@ﬁmlléeladiﬂdr(dilglge 28).c aim

conpl ement peeoP S S & Moden aBINENEE ARSI hodndl Teft ol o

Bt r5rp thavi sgl &Xlgmfﬂ@tmﬁ ESpetiveks. EﬂceS]B&r p Ql’th&'ellﬂ oﬁﬁ(@neﬁﬁ}r AReitdn3HQ 1D

NG 53 or | D NO o S or a derivati ve, honol ogue or

m metic @?Eqé%‘rv%‘? n&? Pftga\é Ph%@dz!@o}%#t’fﬁﬂl Iarfmﬂyertdwawtrswmf thei d

TD NG T et AT “2?‘5%%?2“%1"6 o & S bt B T bR sl o

nucl eot i Hebp yatusiraichos me'dllchgtléeSpEﬂnMImmanfCelﬂn?f L’\aﬁt de‘aseBt&lngﬁ%gmB 21 iﬂiﬁ cSI o
bst.anti al | et farth jn o]

' o 40 B ERETER S ne TRy B g oard vty SedFydathendiogutiner

MHOI C delj@srRef(Tabled)NY6Me i EenSQEHRIRGES: BG1RH in 568 tanfhE YkidhRd
gmliaﬁt?%o ( IeD)NO49to SEQ I D NG b orr £Q 1D RO 65 10 él‘:%%ffif)e

NO 71 orch angﬁfcﬁTéglei e Teggeidee chaeebicen b thymt aamm agwemc@Eo:f h De@iRdy t 0
SEQ 1D Gt %9 Ilggldl%@ d %\MQI ?e?ndtug (rsesgue 9) I\eppéssZ’ﬂve charge o acxj;:lit ay ngg%trlwa

t her eof un
charge residue (residue 4), a neutral residue to a negative charge residue {residue 12), a

neutral residue to a neutral residue (residues 17, 23 and 33), or a neutral residue to a
15 positive residue (residues 34 and 11). Other types of property alteration including
hydrophobic residue to hydrophobic residue (residue 34), acid residue to aliphatic residue
(residue 2), basic residue to acidic residue (residue 12), aliphatic residue to aromatic
residue (residue 17), amide residue to aliphatic residue (residue 23), aliphatic residue to
basic residue (residues 34 and 117).
20
EXAMPLE 46
Sequence analysis of Bt5 cDNA clones

The first cDNA sequence for Bt5 was published by Arruda ef al. (7), subsequently a partial
25  sequence of Bt5 was reported by Carabolla et al. (16). The inventors independently
isolated Bt5 cDNA clones from a ¢DNA library constructed using total RNA extracted
from local Bt mites. As shown in Figures 12 and 22, the instant Bt5 cDNA sequences
differ from the published sequences in two important aspects. First, the ¢cDNA clones
revealed a number of polymbrphic residues that were not previously reported. Secondly,

30 the ¢cDNA clones have extended 5’- and 3’- untranslated regions and there was a high




stringency conditions. 2 2 APR 2004 -87 12. A nucleic acid nol ecul e
according to Claiml or 2 conprising a nucleotide sequence encoding, or

nucl eoti de sequence conplenentary to a nucl eoti de sequenc? eﬂgﬁdﬁ[@g BtA2
havi ng an_am no aci d sequence as set forth in SEQ ID NO 7 3r

derivative, honologue or mnetic thereof or having at |east about 45% or
greater simlarity to an amno acid sequence set forth in SEQ ID NO 75.
13. A nucleic acid nolecule according to Caim112 conprising a nucleotide
sequence encodi ng Bt A2 wherein said nugheotide sequence i's substantially as |
set forthin SEQ ID NO 74 or a derivative, honologue or mnetic thereof or
a nucl eoti de sequence having at |east about 45% simlarity to SEQ ID NO 74

or a nucl en a 0 bridi zi to .SE NO 74. 14,

nucl ei ¢ g%@%é 3 Se%]ﬂ’f‘ge géve(r) ﬁ'l Sﬁ’@ g’bﬂﬁ/WSc‘ V?Pﬁ’@tgdn ﬁh‘c’,slee‘ma&@ated
‘sequenceregimadFigralPol ynor phic variant of BtA2. 15. An isol ated cDNA

nol ecul e conprising a sequence of nucleotides as set forth in SEQ ID NO 1.

16. An isolated cDNA nol ecul e conprising a sequence of nucl eotides as set

forth in SEQ 1D NO 2. 17. An iSOL@Cﬁ%‘W| ecul e conprising a sequence
of nucleotides as set forth in S 18. An isolated cDNA nol ecul e
conpri sing a sequence of nucl eoficfiepaspsmbppikgrth in SEQ ID NO 27. 19. An

i sol ated cDNA nol ecul e conprising a sequence of nucl eotides as set forth
in SEQ 1D NG 28. 2 2 APR 2004 -88 20. An isolated cDNA nol ecul e corrpri si ng

a_sequengforér BYshRtle! tHEARnS8kical sed
cDNA nol ecul e conprising a sequ r(l;ce1 5’% eoﬁ gl%e% Ol'tDﬁ]:EmS%nﬂn(f tﬁ
various Bt5 variants, T-cell epitope mapping was perfonned using a panel of BtS synthetic

peptides (Figure 20). As shown in Figure 23, the T-cell epitopes recognized by allergic
10 subjects are largely located in regions where polymorphic residues are found. A
substitution of one or two amino acid residues resulted in significant difference in T-cell
response. The results suggest that these polymorphic residues are potentially important for
the design and deveiopment of effective immunotherapeutic reagents for the treatment of
mite allergy. It has been reported that there was a small but significant degree of sequence
15 polymorphisms exists in Der p 1 and Der p 2, the two major allergens for
Dermatophagoides pteronyssinus mites (32,33). Further, the polymorphic residues of Der
p 2 were located in regions containing major T-epitopes(32,33). Taking together, it is clear
that the sequence polymorphisms exist in these major mite allergens have significant
impact on the immune responses. Therefore, it is conceivable that these polymorphic
20  residues are potentiailly important for the design and development of effective

immunotherapeutic reagents for the treatment of mite allergy.

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
25  that the invention includes all such variations and modiﬁcations. The invention alsd
includes all of the steps, features, compositions and compounds referred to or indicated in
this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.



forth in SEQ ID NO 55. 22. An isolated cDNA nol ecul e conprising a sequence
of nucleotides as set forth in SEQ ID NO 56. 23. An isol ated eDNA nol ecul e

conprising a sequence of nucleotides as set forth in SEQ | Dﬁl)g&?R 4. An
..l.sol ated eDNA nol ecul e conprising a sequence of nucleotides S 6ft h
in SEQ ID NO 58.°25. An isolated eDNA nol ecul e conprising a sequence of "
nucl eotides as set forth in SEQ ID NO 59. 26. An isolated cDNA nol ecul e
conprising a sequence of nucleotides as set forth in SEQ ID NO 60. 27. An
i sol ated cDNA nol ecul e conprising a seguence of nucleotides as set forth
in SEQID NO 61. 28. An isolated cDNA nol ecul e conprising a sequence of
nucl eotides as set forth in SEQ ID NO 62. 29. An isol ated eDNA nol ecul e

conpri si of nucleotides as set forth in SEQID NO 63 2 2 APR
2004 - 8%%%& ed cDNA nol ecul e conprising a sequence of

nucl eotides as set forth in SEQID NGO 64. 31. An isolated cDNA nol ecul e
conprising a sequence of nucleotides as set forth in SEQ ID NO 65. 32. An

i sol at ed 1¢ DNASPETE&RB.ce.ebnb?92s Chiy Fap sBlgnmnd: 897-906¢c| eot i des as set forth
in SEQ ID NO 66. 33. An isolated cDNA nol ecul e conprising a sequence of
nucl eotides as set forth in SEQID NGO 67. 34. An isol ated eDNA nol ecul e
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mnmetic of said protein allergen wherein said protein allergen is selected
fromBtl 1, Bt10 or BtA2, each as herein defined, or polynorphic variants
t hereof and a pol ynorphic variant of Bt5 as herei n defined. 36. An

i sol ated protein according to O aim35 wherein the mte is B @niBR 200
~tropicalis. 37. An'isolated protein according to Caim35 or 36 conpri sing
an am no acid sequence defining Btl 1, said am no acid sequence
substantially as set forth in SEQIEf NO3 to SEQ ID NO 12 or SEQ ID NO 14
or a derivative, honologue or mnetic gshereof or having at | east about 45%
simlarity to an am no acid sequence set forthin SEQID NO3 to SEQID
NG 12 or SEQ ID NO 14. 38. An isolated protein according to Caim 37
conprising an amno acid sequence defining Btl 1, said am no acid sequence
encoded by the nucl eoti de sequene set 2 2 APR 2004 --90 forth in SEQ ID

NO 1 or 1SEQ | Brivds 2 &Y, 1@552}»:%%@4&)@%1@;"%&1@@- hy6e.7, honol ogue or mnetic
thereof or a nucl eotide sequence ca |l e of hybridizing to SEQID NO 1 or
SEQ IDNO2 or SEQID NO 13 or a corrpl enentary formthereof under |ow
stringengy r ot a rdlngto Claim35 or 36
conpri s?ﬁg ag%ggnda%%%gmld%ggs%ég%”ne%@ @'}’fgﬁﬁﬁ”"@% 922 d am no acid sequence
substantially as set forth in SEQ ID N028 or SEQID NO 31 or a

deri Vatl¥ onoaa%ue or minetic thereof or having at | east about 45%
simlarittfy té’“aid Ho 'S vwederniaradiofissniraipy SELTipeal 78 Medigze | D
NO 31. 40. Anpsksghajped protein according to Caim39 conprising an am no
acid sequence defining Bt10, said am no acid sequence encoded by the

nucl eot i de sequene set forth in SEQID NO 28 or SEQ ID NGO 30 or a

derlvat u r..a,netic thereo Ie i de sequence capabl e
of hybr |2| E:O H‘%ﬁ%ﬂ?dgﬁgr@y%h@%ﬁg’f%‘ @%13 g?‘(£,7orrpl enentary form

t her eof under I ow stringency conditions. 41. An i soI ated protein according

to Claim35 or 36 conprising an amino acid sequence defining a pol ynorphic-
vari ant 19t BiByerta gt ¢l ah? o Jadbdlensys@lu bmownd 9569)aA32-88T.y as 5
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set forth in SEQID NO49 to SEQID NO 53 or SEQID NO68 to SEQ ID NO 71

or a derivative, honologue or mnetic thereof or having at |east about 45%
simlarity to an amno acid sequence set forth in SEQID NO 49 to SEQID .
NO 53 or SEQID NO68 to SEQID NO 71. 42. An isol ated protﬁi ?@ﬁl ng

to Caim4l conprising an am no acid sequence defining a po %&%ﬁﬁ ’
variant of Bt5, said am no acid sequence encoded by the nucleotide sequene
set forth in SEQID NO 38 to SEQID NO 40 or SEQID NO55 to SEQ ID NO 67
or a derivative, honol ogue or mnetic the4eof or a nucl eotide sequence

capabl e of hybridizing to SEQID NO 38 to SEQ ID NGO 40 or SEQID NO 55 to
SEQ ID NO 67 or a conplenentary formthereof under |ow stringency

condi tions 202 2 AR 0000593 AfergfuinSphalesl g hian according to d aim 35
or 36 conprising an am no acid equence defining gtAZ, said amno acid
sequence substantially as set forth in SEQID NO 75 or a derivati ve,

honol ogue of, m ic thereo r -having at | east t_45% simlarity to an
am no aci dcég'equew;ﬂ:&een%a@tef ri%&ﬁ’fsé’@%l K& .”’WZ?BSJnSq'gbI ated protein

according to Caim43 conprising an amno acid sequence defined Bt A2, said
am no aci d _sequence encoded by the nucl eotide sequene set forth in SEQID
NO 74 or a3deri Bienswejk ool 89 lielcarolegindtt 471-8%r eof or a nucl eoti de
sequence capable of hybridizing to SEQID NG 74 or a conplenentary form

t hereof under |ow stringency conditions. 45. An isolated protein

conpri si ng3ghe dhuaer ak, 996 £qliRREEEE PRl Rllamy 261629857 SEQ 1 D NO 2,
SEQ ID NO3 to SEQID NO 12, SEQ ID NG 13 or SEQ NO 14. 46. An isol ated
protein conprising the am no acid sequence set forth in SEQID NGO 29 or
SEQ I D NGO 331. i t I Li:Sing the 1N j d sequence
set forth ??\ SEgﬁu%épﬁ‘O%%ggﬁgﬂﬁﬁ%f ‘glgﬁ'g?e dé’%s”g%‘ ’g?lﬁg%éﬁ{?ﬁ%‘s%é'the am no
aci d sequence set forth in SEQID NO -50. 49. An isolated protein

compri singsyhe M orACLE SERMENBs5 et okt hm e Ps3: 416.72.
35. Chew et al., 1999, Clin. Exp. Allergy 29: 201-6.
36.  Zhanget al., 1997, Clin. Exp. Allergy 27: 876-85.

37. Shek et al., 1999, J. Allergy Clin. Immunol. 103: 526.




NGO 52. 50. An isolated protein conprising the am no acid sequence set forth
in SEQID NO53. 51. An isolated protein conprising the amno acid
sequence set forth in SEQ ID NGO 54. 22 APR 20't 52. NO55. 53. NO 56. 54.
NO57..55....NO 58..56. NO59. -92- An isolated protein conptilsitif@ £ig r
am no acid sequence set forth in SEQID An isolated protein conprising the
am no acid sequence set forth in SEQID An isolated protein conprising the |
am no acid sequence set forth in SEQID An isolated protein conprising the
am no acid sequence set forth in SEQ I.[35 An isolated protein conprising the
am no acid sequence set forth in SEQ 1D 57. An isolated protein conprising
the am no acid sequence set forth in SEQID NO 60. 58. An isolated protein
conpri si A*‘ﬁsam' no acid sequence set forth in SEQID NO61. 59. An

i sol ated protern conprising the am no acid sequence set forth in SEQ ID

NGO 62. 60. An isolated protein conprising the am no acid sequence set forth

inSEQII? NO 63. . . . .
. An isolated nucleic acid molecule or derivative thereof comprising a

nucleotide sequence encoding or complementary to a sequence encoding a protein allergen

from a mite or a derivative, homologue or mimetic of said protein allergen wherein said

protein allergen is selected from Btll, Btl0 and BtA2, each as herein defined, or

polymorphic variants thereof and a polymorphic variant of BtS as herein defined.

2. An isolated nucleic acid molecule according to Claim 1 wherein the mite

1s Blomia tropicalis.

3. A nucleic acid molecule according to Claim 1 or 2 comprising a nucleotide
sequence encoding, or a nucleotide sequence complementary to a nucleotide sequence
encoding Bt11 having an amino acid sequence as set forth in any one of SEQID NO: 2 to
SEQ ID NO:14 or a derivative, homologue or mimetic thereof or having at least about 45%
similarity to an amino acid sequence set forth in SEQ ID NO: 2 to SEQ ID NO:14.

4. A nucleic acid molecule according to Claim 3 comprising a nucleotide
sequence encoding Bt11 wherein said nucleotide sequence is as substantially set forth in
 SEQID NO:1 or SEQ ID NO:Z or SEQ ID NO:13, or a derivative, homologue or mimetic
thereof or capable of hybridizing to SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID NO:13 ora

complementary form thereof under low stringency conditions.

5. A nucleic acid molecule according to Claim 3 comprising a nucleotide

sequence encoding a polymorphic variant of Bt11.

6. A nucleic acid molecule according to Claim 5 comprising a nucleotide

sequence substantially as set forth in SEQ ID NO:27.

7. A nucleic acid molecule according to Claim 1 or 2 comprising a nucleotide

sequence encoding, or a nucleotide sequence complementary to a nucleotide sequence




61. An isolated protein conprising the am no acid sequence set forth in SEQ
ID NO64. 2 2 APR 2004 -93 62. NO65. 63. NO66. 64. NO 67. 65. NO 68.

66. NO69. 67. NO70. An isolated protein conprising the am no acid _
__sequence set forth in SEQ D An isolated protein conprising 2 #Radio acid

[
sequence set forth i _ _ i si ! _
sequence set forth in SEQID An isolated protein conprising the amno acid
[
[
[

sequence set forth in SEQID An isolated protein conprising the amno acid
sequence set forth in SEQ ID An isolatggd protein conprising the anmno acid
sequence set forth in SEQ ID 68. An isolated protein conprising the am no
aci d sequence set forth in SEQID NO 70. 69. An isolated protein

conpri si ' ' ence set forth. in SEQ Ih. T

et pod oftesti Ao oy SHIMCREE oSiept bl e arSERD NoSior S e
hyper senBit3VBEQ EDN@:b1i Dderivatige HoMd6iue crahhdR UGG LABEOIDNOSEQID
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B. tropi- 9¢§§Qc}ﬁ1§ ViRgy i Igast abewrii%e gineilarity &0 ey aminaricidtsequence sétdoitb al
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8. A nucleic acid molecule according to Claim 7 comprising a nucleotide
sequence encoding Bt10 wherein said nucleotide sequence is as substantially as set forth in
SEQ ID NO:28 or SEQ ID NO:30 or a nucleotide sequence having at least 45% similarity
to SEQ ID NO:28 or SEQ ID NO:30 or a nucleotide sequence capable of hybridizing to 7
SEQ ID NO:28 or SEQ ID NO:30 or a complementary form thereof under low stringency

conditions.

9. A nucleic acid molecule according to Claim 8 comprising a nucleotide

sequence encoding a polymorphic variant of Bt10.

10. A nucleic acid molecule according to Claim 1 or 2 comprising a nucleotide
sequence encoding, or a nucleotide sequence complementary to a nucleotide sequence
encoding a polymorphic variant of Bt5 having an amino acid sequence as set forth in SEQ
ID NO:49 to SEQ ID NO:53 or SEQ ID NO:68 to SEQ ID NO:71 or a derivative,
homologue or mimetic thereof or having at least about 45% similarity to an amino acid
sequence set forth in SEQ ID NO:49 to SEQ ID NO:53 or SEQ ID NO:68 to SEQ ID
NO:71.

1. A nucleic acid molecule according to Claim 10 comprising a nucleotide
sequence encoding a polymorphic variant of BtS wherein said nucleotide sequence is
substantially as set forth in SEQ ID NO:38 to SEQ ID NO:40 or SEQ ID NO:55 to SEQ ID
NO:67 or a derivative, homologue or miméatic thereof or a nucleotide sequence having at
least about 45% similarity to SEQ ID NO:49 to SEQ ID NO:53 or SEQ ID NO:68 to SEQ
ID NO:71 or a nucleotice sequence capable of hybridizing to SEQ ID NO:38 to SEQ ID
NO:40 or SEQ ID NO:55 to SEQ ID NO:67 or a complementary form thereof under low

stringency conditions.

n SEQID An isolated protein conprising the amno-acid




conditions sufficient to desensitize said individual. 2 2 APR 2004 -94 71. :
A nethod of nodulating, in a subject, an i mmune response directed to B.
tropicalis allergen, said nethod conprising adm nistering t% %@R 2@% ect
_an effective. amount of said allergen or a derivative, honol og : ogue,.. .. °
chem cal equivalent or mnetic thereof for a tinme and under conditions -
sufficient to up-regul ate, down-regulate or otherw se nodul ate said i nmune '
response. 72. A nethod for the prophylactic treatnment of an allergic

condition conprising the step of adm ng3tering to an individual a nucleic

acid nol ecul e conprising a gene encoding Bt 11 or a derivative or

honol ogue thereof whereby airway hyper-reactivity or airway inflammtion

is prevented. 73. A nethod according to Claim74 wherein the allergic

condition is allergic asthma, atopic dermatitis and/or rhinitis. 74. A

met hod actdrdi ng t oAGiwiais 7ddanolg@ilehaoeding tdElimc] ef 2 camptisibplaeicledtids i n

the form of an eukaryotic expressj on vector. 75. The nethod of. Caim 72

wherei n t RAUSHEaHIBHING. oF g BAFQRe Bapgice; Ompleenipgt & aduiclolide sequence

phar mac e ugrico@ing CBIAD Halin@Nart ARAé SL{i0s LT, 1 rgu

consi sting of _ﬁor mal sal |gne and a |i poésillcl)lrerlgt?er %%.Seﬁrﬁtlerﬁpntélt?%géjgp gtgi??hé%zp

wher ei n t§FEVRHYE ioawkcue ST mimeha theretf or Thwnget leatt abbut@S&h o ZRateh einslarity he

vector i Sto%n%xﬁﬁ@a&d‘é@&%eﬁ%? %eﬁg%ﬁnﬁﬁﬁﬁﬁ%rdi ng to Claim72 wherein the

adm nistration s via n. 79. Use of a B. tropicalis
allergen in the manufacture of a nedi canent for nodul ati ng an i mmune
response., 2 2 APR 2Q 4 --95 80. An agent useful for nodulating an imune
response,l3sai d ager® sk peidrolegulp aceprding b Claiml 2 regmprisBiE. 2 Aucleotide

conposi ti@mdnt eHSSiHS BIRSY Wikdil 98 hu JUSHAS séqueR R %u sot%)tgallﬁzl 29?68 in
SEQ ID NO:74 or a derivative, homologue or mimetic thereof or a nucleotide sequence
having at least about 45% similarity to SEQ ID NO:74 or a nucleotide sequence capable of
hybridizing to SEQ ID NO:74.

14. A nucleic acid molecule according to Claim 12 comprising a nucleotide

sequence encoding a polymorphic variant of BtA2.

15. An isolated cDNA molecule comprising a sequence of nucleotides as set
forth in SEQ ID NO:1.

16. An isolated cDNA molecule comprising a sequence of nucleotides as set
-forth in SEQ ID NO:2. ' '
17. An isolated cDNA molecule comprising a sequence of nucleotides as set

forth in SEQ ID NO:13.

18. An 1solated cDNA molecule comprising a sequence of nucleotides as set*
forth in SEQ ID NQO:27.
19. An isolated cDNA molecule comprising a sequence of nucleotides as set

forth in SEQ ID NO:28.




tropicalis allergen and one or nore pharnmaceutically acceptable carriers
and/or diluents. 82. Antibodies to a B. tropicalis allergen and its
derivatives, honol ogues, anal ogues, mnetics and chem cal equival e;bt
__thereof. 83. A nethod for detecting antibody directed to all2 orAp&ré agf B.
tropicals allergen in a biological sanple froma subject, said nethod
conprising contacting said biological sanple with B. tropicalis allergen
or a derivative, honol ogue, anal ogue, chem cal equivalent or mnetic
thereof for a time and under conditionsggufficient for an antibody-protein
conplex to form and then detecting said conplex. 84. A pharnaceuti cal

conposition useful for nodulating an i nmune response directed to B.
i.Si an al)ergen fromB. tropicalis or

tropicali sai d cofpasi,t,ion risi

deri vat i VZZ):' honol odt ,‘S%?%Sﬁ?&&’ﬁ\@gpfe%ﬂﬂgﬁn@&am&& souense ff puslplidenaisesst and
one or nooehiPHBQMECHOE3®al |y acceptable carriers and/or diluents. 2 2 APR
?004 SEQUENCE LI STI NG <110> National University of Singapore <120> Novel

t herapeuti c nol ecul es and uses therefore <130> 2337808/ EJH <140>

I nt er natisgnal <141> 039905313-4 <151>1999- 10: 26 .<150> P(B342
5152000 07- 18 <Fob T UM EINA RIS 35t H1ssuosgelsoclaifiss s Tei
2000- 07- 1&th mlSBQ IPAINOISA> Patentlu. Ver. 2.1 <210> 1

22. An isolated cDNA molecule comprising a sequence of nucleotides as set
forth in SEQ ID NO:56.

23. An isolated cDNA molecule comprising a sequence of nucleotides as set
forth in SEQ ID NO:57.

24, An isolated cDNA molecule comprising a sequence of nucleotides as set
forth in SEQ ID NO:58.
25. An isolated ¢cDNA molecule compﬁéing a sequence of nucleotides as set

forth in SEQ ID NO:59.

26. An isolated cDNA molecule comprising a sequence of nucleotides as set
forth in SEQ ID NO:60.
27. An isolated ¢cDNA-molecule comprising a sequence of nucleotides as set
forth in SEQ ID NQ:61.
28. An isolated cDNA molecule comprising a sequence of nucleotides as set
forth in SEQ ID NO:62.
29. An isolated cDNA molecule comprising a sequence of nucleotides as set

forth in SEQ ID NO:63.




<211> 2598 <212> DNA <213> Blom a tropicalis <400> 1 caaagaacaa gtcggataag
gagaagcaaa agttccaagc cgaagttttc gaattgttgg 60 ctcaggttga gactgccaac
aaggacaagt tggtcgctca gaagacggta gaaaagttgg 120 aatacaccgtzggggggg@gg
aacattaaga ttgaagaaat caatcgaact gttgttgagg 180 ttaccgctca

—ttTgtcgcaag agaattcgga attgatcaag gaagttcatg 240 aatacaagat ttcattggac
aat gctaacc acttgaaggg acaaattgca caacaattgg 300 2 2 APR 2004 2 aggacacccg
acaccgattg gaggat gaag aacgaaaacg atcaagcttg gagaaccacg 360 cccacacatt
ggaagttgaa ttggaatcat tgaaggtaca attggaagag gaatctgagg 420 cccgattaga
att ggaacga caattgacta aagctaatgg cgatgctgct tcttggaaat 480 ccaaatacga
agccgaactt caagctcacg ttgatgaggt tgaagaactt cgacgaaaga 540 tggcccagaa

gattt cggaant at gagga ttgtt gaac aaat gt agt g 60 cat t.qgaaaa
gcaaaaggc?’ 0i:gact ccag}gn 25‘3’%%%8? ?gg* %bql%uégg?%pﬁﬁlﬁ%gcs[eﬁb%c 6% “‘52%’5‘8 gy set
cgcacat gcdontlaggSBQUHNGgRaacgcgt ttcccaattg gagaagatca 720 acctcgacct

caagagcaag ttggaggagg tcagcatgtt gttggaacaa actcaaaagg 780 atctccgtgt
caagattgca gacttgcaga aattgcaaca cgagtacgaa aagttgcgag 840 accaaaagga

agcat t ggceCcgt gagaagy, AYRAGLLEONR HRAlgR E&%ﬁ%@%@@%@cgg nut%f’e%ﬁhgsagstg‘get

gaat gacgcc caccgacgaa tccatgaaca agagatcga aac gdagaa

cgagaaaaafortiyot SEQdPAN@t6Scaaggaa ctt gaaacct tgcgaaaaca 1020 agaagaggca
aagaat caac gattgactgc cgagttggca cagacacgac acgactatga 1080 gaaacgattg
gcacaaaagg aagaggagat tgaagctctt cgaaaacaat accaaattga 1140 aattgaacaa

ttgaacat ggzgatt ggct g@ BERIGPAIRA %wchﬁa@&ﬁprsggag%i%gc%%ggauc@gg@&t SE8d

aagaagt acc aagcacaaat cactgaattg gaattgtcgt at gc at aagg
aacat cgacfortigaaadadN@#bcaagaag caagctctcc aaattactga 1320 gcttcaagcec
“cattatgatg aggtacatcg tcaattgcaacaagctgttg atcaattggg 1380 tgtcactcaa
cgacgat gcc aagcattgac cgccgaattg gaggagatgc gagtcaactt 1440
33. An isolated cDNA molecule comprising a sequence of nucleotides as set

forth in SEQ ID NO:67.

34. An isolated cDNA molecule comprising a sequence of nucleotides as set
forth in SEQ ID NO:74.

35. : An isolated protein allergen from a mite or a derivative, homologue or
mimetic of said protein allergen wherein said protein allergen is selected from Btl 1, Bi10
or BtA2, each as herein defined, or polymorphic variants thereof and a polymorphic

variant of Bt5 as herein defined.

36. An isolated protein according to Claim 35 wherein the mite is Blomia
tropicalis.
37. ~ An isolated protein according to Claim 35 or 36 comprising an amino acid

sequence defining Btl1, said amino acid sequence substantially as set forth in SEQ B
NO:3 to SEQ ID NO:12 or SEQ ID NO:14 or a derivative, homologue or mimetic thereof
or having at least about 45% similarity to an amino acid sequence set forth in SEQ ID
NO:3 to SEQ ID NO:12 or SEQ ID NO:14.

38. An isolated protein according to Claim 37 comprising an amino acid

sequence defining Bt11, said amino acid sequence encoded by the nucleotide sequene set




ggaacaagca cttcgtgcta aacgagctgc cgaacaaatg cacgaagagg cagttgtccg 1500
agt caacgaa cttacaacca tcaatgtcaa cctcgcttcg gccaagagca aattggagac 1560
tgaattctct gctcttcaaa acgattacga tgaagtacac aaggaactcc gaatctctga 1620
cgaacgagt g caaaaactta ccattgaggt caagtcgaca aaggacttgc tcgadk GajRR 1486

aacggaacgt gtcacaaaat tggaaacaat caagaaatca ttggaaaccg aagtacgaaa 1740
tctccaaat c cgaattgaag aagttgaggc taatgcattg gctggtggta aacgagtcat 1800
cgccaagttg gaatcgcgaa tccgtgatgt tgagattgag gttgaagaag aacgacgacg 1860
acacgcagaa actgaaaaca tgcttcgaaa gaaggatggat cgtgtcaagg aattgttgct 1920
t caaaacgag gaggaccata aacaaattca attgttgcaa gaaatgtccg ataaattgaa 1980
cgaaaaggt c aaggtttaca accgccaaat gcaagaacag gagggaat ga gccaacaaaa 2040

cttgaccgg C gga C jaagacc. gagct gat ca_ 2100

20ct gaat oL T FECAT] N EBEREORD RO SHRRUE 0 i E Ao et oo

agt t cct ggmingtiadiergorangicldotids keRRECIGHIBR cﬁ‘@ﬂrﬁﬂ@itzﬁ@f’lo%ﬁ(% 1Hagel 312%%(2
aacagcatgﬁjggégaattca ttatttcata taaatcaaac aafaatttga aattcaaacc 22

aaacat aga 2aCEt Rt B AR er & taompderentanyc fematheteof tundan dow astrigety

ct cgatt aggyfikidRCcacc actatcacca cctccaaccc tggttatata tatagcatca 2400

at gt aacaat caatgatttt acaaaacaaa aaaatgccca aatgaattcc atctaaaaac 2460

aaat aagaag aggat caaaa taagatgtca gaagtataaa aacaacaata ccaaccaaag 2520
aaaagcgt c§ t gt at accggl .at atgcatt.t aaaat accaa taaaattatt tattatcctt 2580 7. 2
APR 2004 2% aaaaaaailids¥aisd profginasserding toLlam 35 pr 86 copymisimngm api®-adiloni a

tropi cal i geqrén@ defindre Bt{é)Said R0 (fld sequerdd gﬂbsgﬁggﬂy as set forth in SEQ ID
NO:28 or SEQ ID NO:31 or a derivative, homologue or mimetic thereof or having at least

about 45% similarity to an amino acid sequence set forth in SEQ ID NO:28 or SEQ ID
NO:31. |

40. An isolated protein according to Claim 39 comprising an amino acid
sequence defining Bt10, said amino acid sequence encoded by the nucleotide sequene set
forth in SEQ ID NO:28 or SEQ ID NO:30 or a derivative, homologue or mimetic thereof
or a nucleotide sequence capable of hybridizing to SEQ ID NO:28 or SEQ ID NO:30 or a

complementary form thereof under low stringency conditions.

41. An isolated protein according to Claim 35 or 36 comprising an amino acid
- sequence defining a polymorphic variant of Bt5, said amino acid sequence substantially as
set forth in SEQ ID NO:49 to SEQ ID NO:53 or SEQ ID NO:68 to SEQ ID NO:71 or a
derivative, homologue or mimetic thereof or having at least about 45% similarity to an

7 amino acid sequence set forth in SEQ ID NO:49 to SEQ ID NO:53 or SEQ ID NO:68 to
SEQ ID NO:71.

42. An isolated protein according to Claim 41 comprising an amino acid
sequence defining a polymorphic variant of Bt5, said amino acid sequence encoded by the
nucleotide sequene set forth in SEQ ID NO:38 to SEQ ID NO:40 or SEQ ID NO:55 to
SEQ ID NO:67 or a derivative, homologue or mimetic thereof or a nucleotide sequence
capable of hybridizing to SEQ ID NO:38 to SEQ ID NO:40 or SEQ ]D NO:55 to SEQ ID

NO:67 or a complementary form thereof under low stringency conditions.




<400> 2 g aca tat tcg aat caa act ctc gtc tag tga gtt gtg cac tcg tcg tcg
49 Thr Tyr Ser Asn An Thr Leu Val Val Val H's Ser Ser Ser 1 5 10 15 agt
att cga ccg aac aac aag gtg tcc caa tac ata cac aca tac acai) éa%m;lle Arg
~-Pr-o-Ash-Asn-Lys . Val Ser An Tyr Ile Hs Thr Tyr Thr 20 25 30 % aca
cat att cga cct gtc cca agt ggc gta cac tgc att cgc 145 Leu Thr Thr H's
Ile Arg Pro Val Pro Ser Ay Val Hs Cys Ile Arg 35 40 45 aag tct ctc aca
tca tct tca cca gaa gca gag tag tag acg atc aac 193 Lys Ser Leu Thr Ser
Ser Ser Pro Qu Ala Gu Thr Ile Asn 50-%b-60 gaa ate agt ctc atc cta ctt
cta aag cat tga aca cct ttc tac aca 241 du lle Ser Leu Ile Leu Leu Leu
Lys His Thr Pro Phe Tyr Thr 65 70 75 80 aat tta caa gtg tac acc att ttc caa

taa gac &R agg gaaAh alaa€ protdin aﬁ&f}dt ?l{o @10inY85 of %6 ¢ H{gntslng @C«Jnﬁmo gacé‘fs P

Ile Arg Gu Asn 85 90 95 caa tat tga tf{t gat ttg aaa ca a ac
atg gcg gﬁéﬂu@ga defining BtAdbmapionying @it s@uenmwbemmmm atyst farth HeSEQHD Thr

Met Al a 1 ca aa at cc agt c et
gga cac gg@ 7§rggr é‘agggég%’ségmiﬁgu €f§ 1?98 heﬁf& h ‘@Eg agleash 3ho 1945%}
Hs Ay @milﬁtgtdiﬁa&ﬂﬂaéﬁ&sﬁu&né@@tﬁﬁﬁnﬁ@(jﬁﬁbﬁﬂ%.ﬁcc gat ttg ggc gca etc
acc cga ctt gag 433 Ile Ser Ile u Tyr Ay Thr Asp Leu Ay Ala Leu Thr

Arg Leu Gu 130 135 140
44, An isolated protein according to Claim 43 comprising an amino acid

sequence defined BtA2, said amino acid sequence encoded by the nucleotide sequene set
forth in SEQ ID NO:74 or a derivative, homologue or mimetic thereof or a nucleotide
sequence capable of hybridizing to SEQ ID NO:74 or a complementary form thereof under

low stringency conditions.

45. An isolated protein comprising the amino acid sequence set forth in any one

of SEQ ID NO:2, SEQ ID NO:3 to SEQ ID NO:12, SEQ ID NO:13 or SEQ ID NO: 14,

46. An isolated protein comprising the amino acid sequence set forth in SEQ ID
NO:29 or SEQ ID NO:31.

47, An‘isolated protein comprising the amino acid sequence set forth in SEQ ID
NO:49.

43. An 1solated protein comprising the amino acid sequence set forth in SEQ ID
NO:50.

49. An isolated protein comprising the amino acid sequence set forth in SEQ ID
NO:52.

50. An isolated protein comprising the amino acid sequence set forth in SEQ ID
NO:53.
51. An isolated protein comprising the amino acid sequence set forth in SEQ 1ID

NO:54.




caa
Al a
gca
Lys
gcc
Au

ttg
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Ile Arg
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acc gaa
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gtc cat
H s Mt
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age
Au
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age
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ctt
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cat
Leu
gat
225

gaa
Arg
gtt

Gn
gaa
Ser

cga
Lys
ttg
210
721
230

Asp Lys Qu Lys G n Lys Phe 245 250
gaa ttg ttg get cag gtt gag act gcc aac aag 817 dn Aa

Leu Leu Ala @ n Va

cgg gag ctt 481 Asp
Au
caa
Leu
agc
Val
aag
195

ttg atg 529,  Arg
thgl_iGEPEi?@Qi?S aac
gtt 577 Asn Leu
180 185 190 acc gag
625 Thr A u Met
200 205 ttg etc gaa
673 Leu Leu Gu Asp
215 220 aga caa aag cac
Arg An Lys Hs G@n
235 240 cag gtg caa aag

0% B R B o

Gu Thr Ala Asn Lys 260 265 270 gac aag
aag acg gta gaa aag ttg gaa tac acc gta 865 Asp Lys Leu

ThAnVablated proigth dodnprising thy bty ac¥@kequence set forth in SEQ ID

An isolated protein comprising the amino acid sequence set forth in SEQ ID

- An isolated protein comprising the amino acid sequence set forth in SEQ ID

An isolated protein comprising the amino acid sequence set forth in SEQ ID

An isolated protein comprising the amino acid sequence set forth in SEQ ID

An isolated protein comprising the amino acid sequence set forth-in SEQ ID

An isolated protein comprising the amino acid sequence set forth in SEQ ID

An isolated protein coniprising the amino acid sequence set forth in SEQ ID

An isolated protein comprising the amino acid sequence set forth in SEQ ID

Leu 145 150 155 160




275
913
295
Val

320"

Lys
aag

gaa
Au
gaa
Leu
gaa
Leu
aaa
Al a
415

280 285 cat

Hs Qu Leu Asn Ile Lys Ile Qu GQu Ile Asn Arg Thr Val

300 gtt
Thr Al a
aayg gaa
A u Vval
gga caa
Gnlle
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Arg Lys
ttg a tca
Au r Leu
ttg NAx66ga
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tcc aaa tac

Set Egp Lys
gag gtt gaa
NO:66.

acc
H s
gtt
"Hi s
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Al a
aaa
Arg

64.
NO:67.

65.
NO:68.

60.
NO:69.

67.
NO:70.

68.
NO:70.

69.
NG:75.

70.

att gaa gaa atc aat cga act gtt gtt gag
gag ttg aac att aag g g g VaIgG e
ag aat tc a 8t c 961
%e? Au Legzg?eA%%S 310 315
aat get aac cac ttg 1009
Ala Asn His Leu 325 330 335 :
cac cga ttg gag 1057 Lys '
Arg Leu A u 340 345 350 gat
cga tca agc gag aac cac gcc cac aca ttg 1105 Asp Qu
Ser Ser Leu Hs Ala H's Thr Leu 355 360 365 gaa gtt

Lyg“f)%?‘a%dr?fetam @n%»r%a T TR N Y,

caa
Leu
aag
I'le
ttg
du

ttg

caa
Asn
gac
Asn
cga
Hi s

get cac
Arg @n
cat gaa
Au Tyr
gca caa
G@n d@n

cga
Arg
tac
Lys
caa
Leu

cga ttg tcg
Ser An Qu
att tca ttg
Ser Leu Asp
gag gac acc
Asp Thrg3Ar g

a tta -
caa ttg act aaa get aat ggc gat get 1201 Ala Arg Leu Gu
Leu Thr Lys Ala Asn Gy Asp Ala 385 390 395 400 get tca tgg

gaa gcc gaa ctt caa get cac gtt gat 1249 2 2 APR 2U 4 -6
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An isolated protein comprising the amino acid sequence set forth in SEQ ID
An isolated protein comprising the amino acid sequence set forth in SEQID
An isolated protein comprising the amino acid sequence set forth in SEQID
An isolated protein comprising the amino acid sequence set forth in SEQ ID
An isolated protein comprising the amino acid sequence set forth in SEQ ID

An isolated protein comprising the amino acid sequence set forth in SEQID

A method of preventing, reducing or otherwise ameliorating a B. tropicalid’

hypersensitivity condition in a subject, said method comprising administering to said

subject an effective amount of an allergen from said B. tropicalis or a derivative,

homologue,

analogue, mimetic or chemical equivalent thereof for a time and under

conditions sufficient to desensitize said individual.




ggg
Au

aag

Val
gaa
Adn
get

Gu GQu Leu Arg Arg Lys Met Ala A n Lys Ile Ser Qu Tyr 11391542% 430
caa tt aa gca ttg ttg aac aaa tgt agt gca ttg gaa,aag y
Leu Gg %\I a Leu Leu Asn Lys Cys Ser Ala Leu GQu Lys?4235\%4(208¥:45 caa
cga etc caa tcg gag gta gaa gtt ttg atc atg gac ttg 1393 G n Lys

T Ala

get
Thr
aag
Ile
gaa
Adn
caa
H s
aac
Lys
gcc
H s
aaa
Arg

Arg
acc
Al a
atc
Asn
caa
Thr
cac
Au
aag
Lys
cac
Arg
cga
Leu

Leu Gn Ser Au Val Gu Val Leu Ile Met Asp Leu 450 455 460 gaa aag
gca cat gcc cag gca ttg gag aaa cgc gtt tcc caa 1441 Gdu Lys Al a
Hs Ala Gn Ala Leu Gu Lys Arg Val Ser G n 465 470 475 480 ttg gag
aac ctc gac etc aag agc aag ttgogag gag gtc agc 1489 Leu G u Lys
Leu Asp Leu Lys Ser Lys Leu Gu Gu Val Ser 485 490 495 atg ttg ttg
act caa aag gat ctc cgt gtc aag att gca gac 1537 Mt Leu Leu Qu

b L As I l.e Ala. Asp 500 505 510 ttg caq aaa ttg
g5 (he ganoEipEbe oaiitg 1F LylicE B e iedponeh dpERfaf 1 o
Tiropichiss ajisrgkausaid gnéthipd GompleitigChdinfideri01d Bz'ﬁ'dg&%f‘ dct dn0eFedtde 929
aaa ctc fget. gat gat ttg get gaa get 1633 Ala Leu Ala Arg G u Asn
LEROHIt ofasgid /@ﬁfa?éuofAP deyvativg, hogmiomrs agalogum chemicat aguivatenharr gac

. : r n. Leu Asn Asp Al a
i GOS0 1 2 G0 o In i LoBd Hod i aaleh e B e Gl i ST BB g7
t etheryase madulgwgaimmase gsgonst.g get gcc gca tac 1729 du lle Lys
Gu Asn Qu Arg Gu Qu Leu Ala Ala Ala Tyr

72. A method for the prophylactic treatment of an allergic condition comprising
the step of administering to an individual a nucleic acid molecule comprising a gene

encoding Btl1 or a derivative or homologue thereof whereby airway hyper-reactivity or

airway inflammation is prevented.

73. A method according to Claim 74 wherein the allergic condition is allergic
asthma, atopic dermatitis and/or rhinitis. '

74. - A method according to Claim 72 or 73 wherein the nucleic acid molecule is

in the form of an eukaryotic expression vector.

75. The method of Claim 72 wherein the eukaryotic expression vector is
administered in a pharmaceutical composition comprising a carrier selected from the group

consisting of normal saline and a liposome.

76. The method of Claim 72 wherein the individual is a human.
77, The method of Claim 72 wherein the vector is a plasmid vector.
78. A method according to Claim 72 wherein the administration is vig
_intramuscular injection.
79. Use of a B. tropicalis allergen in the ménufacture of a medicament for

modulating an immune response.




565 570 575 aag gaa get gaa acc ttg cga aaa caa gaa gag gca aag aat caa cga
1777 Lys GQu Ala Qu Thr Leu Arg Lys G n Qu GQu Ala Lys Asn G n Arg 580

585 590 ttg act gcc gag ttg gca cag aca cga cac gac tat gag %a ga@btg
1825 Leu Thr Ala Gu Leu Ala Gn Thr Arg His Asp Tyr Gu Ly?: Aﬁé- L&l 595

600 605 gca caa aag gaa gag gag att gaa get ctt cga aaa caa tac caa att
1873 Ala An Lys Qu GQu Qu lle Au Ala Leu Arg Lys An Tyr @dn Ile 610

615 620 gaa att gaa caa ttg aac atg cga ttg get gag get gaa get aaa ttg
1921 .dulle Gu A@n Leu Asn Met Arg.beu Ala u Ala Au Ala Lys Leu 625

630 635 640 aag acc gag gtt gca cga ctc aag aag aag tac caa gca.caa atc act
1969 Lys Thr Qu Val Ala Arg Leu Lys Lys Lys Tyr G n Ala A n Ile Thr 645

650 655 gg@ ttg gaaplt 0 . gaf aa et aar at ac .t.t
2017 0 tteu &y Lan B Behh FolRhadap )l e A pdnfedPbiing o
665 670 cag. aepgfcakyalrgeraag aag caa get ctc caa atc act ggg ctt caa gcc
2065 dA@n Lys Thr Ile Lys Lys @ n Ala Leu @n Ile Thr Ay Leu A n Ala 675

680 685 cat tat gat gag gta cat cgt caa ttg caa caa get gtt gat caa ttg

2113  Hi sgilyr Asp GhWoMiosion ¥ Qsﬁnr}nb@lﬂatﬁ%]anqnﬁnﬁfl@re\fﬁtgnsé%g{n .nggléeﬁgg 90

695 700 ggt gtc act caa cga cga tgc caa gca ttg acc gcc gaa t
2161 2 2 !r@reqgGdleggen and one or more pharmaceutically acceptable carriers and/or diluents.

82. Antibodies to a B. tropicalis allergen and its derivatives, homologues,

analogues, mimetics and chemical equivalents thereof,

83. A method for detecting antibody directed to all or part of B. tropicals
allergen in a biological sample from a subject, said method comprising contacting said
biplogical sample with B. tropicalis allergen or a derivative, homologue, analogue,
chemical equivalent or mimetic thercof for a time and under conditions sufficient for an

. antibody-protein complex to form, and then detecting said complex.

84. A pharmaceutical composition useful for modulating an immune response
directed to B. tropicalis, said composition comprising an allergen from B. tropicalis or
derivative, homologue, analogue, chemical equivalent or mimetic thereof and.one or more

pharmaceutically acceptable carriers and/or diluents.




Val
atg
Arg
atg
H s
aac
Leu
aac
Asp
caa
Lys
gaa
Thr
gaa
Val
get
Ay
gag
Ile

Thr
cga
Val
cac
Au
ctc
Al a
gat
Tyr
aaa
Leu
acg gaa
Gu Arg
gt a<CgB
Arg Asn
ggt ggt
G y<#fs

att gag

CJLQ£§g>

Adn
gtc
Asn
gaa
du
get
Ser
tac
Asp
ctt
Thr

<1l40>
<l4l>

<150>
<151

<150>
<1l51>

<150
<151>

<150>
<151

<160
<170>
<210>
«211>
<212>

<213>

<400>

Leu Gu Gu 705 710 715
cga get gcc gaa 2209
Ala Ala Qu 725 730 735
aca acc at & ZPR7200@ n
Thr I1le 740 745 750 aat
ttc tct 2305 Asn Val
Ser 755 760 765 get ctt
tct 2353 Ala Leu @n
770 775 780 gac gaa cga
2401 Asp Qu Arg Val.
790 795 800 ttg ctc gaa
aca aaa ttg gaa aca 2449 Leu Leu G u Ser
Val Thr Lys Leu Gu Thr Ile Lys 805 810 815 aaa tca ttg gaa
fatidat GAFedd vCHA Ahbagaa gaa 2497 Lys Ser Leu Gu Thr
Leu Gnlle Arglle Au Au 820 825 830 gtt gag get aat gca
aaa cga gtc atc gcc aag ttg 2545 Val Gu Ala Asn Ala Leu
BpyeVaheydpreunl g mpyecylen SBHug) th4Befipaa t cg cga atc cgt gat
gtt gaa gaa gaa cga cga 2593 du Ser Arg Ile Arg Asp Va

Adheyed U A9 Arg

Adn
caa
Al a
gtc
Arg
agc
Lys
cac
Lys

Thr Al a
cgt get
Al a Lys
aac gaa
Gu Leu
gag act
Thr Qu
cte. cga
Leu Arg Ile Ser
tcg aca aag gac

ot SRrts

du
aaa
Arg
ctt

Thr

gaa
Phe
atc

Leu
ctt

Arg
gtc
Asn
ttg
Au
gaa

Arg
aac
Leu
gag
Al a
tcg
Al a
gat
du
acc att
lle Qu
cgt gtc

Arg
ttg
Au
gca
Val

gcc
Lys
gaa
Val

Al a
gca
Leu
cga
Val
aaa
Leu
aag
du

gag gtc aag
Val Lys Ser

Cys
gaa
Adn
gtt
Val
aag
Ser
gta
H s
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DNA

Blomia tropicalis

1

caaagaacaa
ctcaggttga
aatacaccgt
ttaccgetcea

aatacaagat

gtcggataag
gactgccaac
acatgagttg
ccgacaacga

ttcattggac

gagaagcaaa
aaggacaagt
aacattaaga
ttgtegeaag

aatgctaacc

agttccaage
tggtcgetea
ttgaagaaat
agaattcgga
acttgaaggyg

cgaagtttte
gaagacggta
caatcgaact
attgatcaag

acaaattgca

gaattgttgg &0

gaaaagttgg 120
gttgttgagg 180
gaagttcatg 240
caacaattgg 300



860 2 2 A’R 200 ' 9 cga cac gca gaa act gaa aag atg ctt cga aag aag
cgt gtc 2641 Arg His Ala GQu Thr Gu Lys Met Leu Arg Lys Lys Asp
Val 865 870 875 880 aag gaa ttg ttg ctt caa aac gag gag gac cat aaa
caa ttg 2689 Lys Qu Leu Leu Leu @n Asn u G u Asp Hi L¥

Leu 885 890 895 ttg caa gaa atg tcc gat aaa ttg aacg Aifgg @t?c aag
aaa 2737 Leu An du Met Ser Asp Lys Leu Asn Qu Lys Val Lys Vval
900 905 910 cga caa atg caa gaa cag gag gga atg agc caa caa aac ttg
2785 Arg Gn Mt Gn GQu A@n GQu/dy Mt Ser Gn Gn Asn'Leu Thr
920 925 gtc cga cga ttc caa cga gag ttg gaa gcc gcc gaa gac cga get
gat 2833 Val Arg Arg Phe G n Arg Qu Leu Gu Ala Ala Gu Asp Arg Ala Asp
930 935 940 _caa aa tcE aat tt%]tcg ttc atc ¢g Cc.aaa cat c £9 tgg
2881 Gn Af‘%gaéag CGeFCRETPLEY BEPSTITEY TR A & ‘EV%CHF% REG=LE*° T? 945
950 955 960ceptecacat ggragifua dkggeat@bt tIpgooEra acragpgaag amagtiegaggt 43 ¢ acg
2029 Vel ThicgkBtagiebrGiraVal fuecflataQabclhicdy ggggetyai Raegdfalae Tho 965

970 975 gaa caa ga%e gc tcg aac ttt taa at gca aac aaa ttc_at
2977 du FHEFIrSep 2REh Cﬁﬁ%""r‘faégﬁfrgaﬁ\ﬁ%g?éy E{j’% PfREIITE2 0B 985
990 att tcatdmcasa peEgttrggaadatgadgdrtgasdgoids atoitgaaaa@abgteagyat 68025

ITe Ser TyrdotSoSela ASIhASHASabotk da¥ Seod2dB kS aBE Q. cAShe oSN 6398501000

855
cat
Arg
att
Gn
tac
Lys
cgt
915

850
gat
H s
caa
Ile
gtt
Tyr
acc
Arg

1005

aaaaggctac
acctegacct
atcteegtgt
accaaaagga
aatctcaatt
tggagaacga
agaagaggca
gaaacgattg
aattgaacaa
acgactcaag
taataagget
gcttcaagec
tgtcactcaa
ggaacaagca
agtcaacgaa
tgaattctct
cgaacgagtyg
aacggaacgt
tctecaaatce
cgccaagttg
acacgcagaa
tcaaaacgag
cgaaaaggtc
cttgaccagt
agctgaatce
agttecectgge
aacagcatgc
aaacatagat
ctcgattage
atgtaacaat
adaataagaag

aaaagcegtet

cgcacatgcce caggcattgg agaaacgegt

caagagcaag
caagattgca
agcattggece
gaatgacgec
cgagaaaaat
aagaatcaac
gcacaaaagqg
ttgaacatgc
aagaagtacc
aacatcgact
cattatgatg
cgacgatgcc
cttegtgeta
cttacaacca
gctcttcaaa
caaaaactta
gtcacaaaat
cgaattgaag
gaatcgcgaa
actgaaaaga
gaggaccata
aaggtttaca
gtecgacgat
aatttgtegt
ggtactcgac
aacaaattca
ataaatctaa
gtttaccacc
caatgatttt
aggatcaaaa

tgtataccag

ttggaggagg
gacttgcaga
cgtgagaaca
cacecgacgaa
tgettgeege
gattgactgc
aagaggagat
gattggctga
aagcacaaat
tgcagaagac
aggtacateg
aagcattgac
aacgagctgce
tcaatgtcaa
acgattacga
ccattgaggt
tggaaacaat
aagttgaggc
tcecgtgatgt
tgcttcgaaa
aacaaattca
accgccaaat
tccaacaaga
tcatccgage
aagtctttgt
ttatttcata
taaaaaaagt
actatcacca
acaaaacaaa
taagatgtca
atatacattt

tcagcatgtt
aattgcaaca
agaaactegc
tccatgaaca
atccaaggaa
cgagttggca
tgaagctctt
ggctgaaget
cactgaattyg

gatcaagaag

tcaattgcaa

cgccgaattg
cgaacaaatg
cctegettcg
tgaagtacac
caagtcgaca
caagaaatca
taatgcattg
tgagattgag
gaaggatcat
attgttgcaa
gcaagaacag
attggaagcce
caaacatcga
cacgygaacaa
taaatcaaac
tttaaaaaaa
cctccaacce
aaaatgccca
gaagtataas

aaaataccaa

tteccaattg
gttggaacaa
cgagtacgaa
tgatgatttg
agagatcgag
cttgaaacct
cagacacgac
cgaaaacaat
aaattgaaga
gaattgtegt
caagctctce
caagctgttyg
gaggagatgc
cacgaagaqgyg
gccaagagca
aaggaactcc
aaggacttgce
ttggaaaccg
gctggtggta
gttgaagaag
cgtgtcaagg
gaaatgtccy
gagggaatga
gocgaagace
tecgtgggtea
gagagctcga
aataatttga
tcacaacctc
tggttatata
aatgaattcece
aacaacaata

taaaattatt

gagaagatca
actcaaaagg
aagttgcgag
gctgaagcta
atcaaaccat
tgcgaaaaca
acgactatga
accaaatitga
ccgaggttge
tggatgecege
aaattactga
atcaattggg
gagtcaactt
cagttgtceg
aattggagac
gaatctctga
tcgaatcaga
aagtacgaaa
aacgagtcat
aacgacgacg
aattgttgct
ataaattgaa
gccaacaaaa
gagctgatca
ccaccagteca
acttttaaat
aattcaaacc
ttaaacacac
tatagcatca
atctaaaaac
ccaaccaaag

tattatecctt

720

780

B840

800

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
le20
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580




ata aat eta ata aaa aaa aag ttt taa aaa aat cac aac ctc tta aac 3073 2-2
APR 2004 Ile Asn Leu Ile Lys Lys Lys Phe 1010 1015 - 10 Lys Asn H's Asn Leu
Leu Asn 1020 aca cct cga tta gcg ttt acc acc act atc acc acc tc Thr Pro
Arg Leu Ala Phe Thr Thr Thr Ile Thr Thr 1025 1030 1035 <2éf? §%Rﬁgm4> 8
<212> PRT <213> Blom a tropicalis <400> 3 Thr Tyr Ser Asn I Thr Leu Val
15 <210> 4 <211> 49 <212> PRT <213> Blom a tropicalis <400> 4 Val Val
H's Ser Ser Ser Ser Ile Arg Pro Asn Asn Lys Val Ser Gn 1 5 10 15 Tyr.
Ile Hs Thr Tyr Thr Leu Thr Thr His Ile Ahg Pro Val Pro Ser 20 25 30 dy
Val Hs Cys Ile Arg Lys Ser Leu Thr Ser Sér Ser Pro Qu Ala 35 40 45 Qu
<210> 5

aaaaaaaaaa aaaaaaaa 2598

<210=> 2
«211> 3111
<212> DNA

<213> Blomia tropicalis

<220
<221> CDS
<222> (2)..(3109)

<400> 2
g aca tat tcg aat caa act cte gtc tag tga gttt gtg cac tcg tcg teg 49
Thr Tyr Ser Asn Gln Thr Leu Val Val Val His Ser Ser Ser
1 5 10 15

agt att cga cog aac aac aag gtg tec caa tac ata cac aca tac aca s7
Ser Ile Arg Pro Asn Asn Lys Val Ser Gln Tyr Ile His Thr Tyr Thr
20 25 3¢

ctc acc aca cat att cga cct gtc cca agt gge gta cac tgc att cgc 145
Leu Thr Thr His Ile Arg Pro Val Pro Ser Gly Val His Cys Ile Arg
35 40 45

aag tcet cte aca tea tet tca cca gaa geca gag tag tag acg atc aac 193
Lys Ser Leu Thr Ser Ser Ser Pro Glu Ala Glu Thr Ile Asn
50 55 60

gaa atc agt cte ate cta ctt cta aag cat tga aca cct tte tac aca 241
Glu Ile Ser Leu Ile Leu Leu Leu Lys His Thr Pro Phe Tyr Thr
65 70 75 80

aat tta caa gtg tac acc att ttc caa taa gac ata agg gaa tag aac 289
Asn Leu Gln Val Tyr Thr Ile Phe Gln Asp Ile Arg Glu Asn

85 90 : 95

caa tat tga ttt gat ttg aaa caa taa tea acg aca atg gcg get cga 237




<211> 13 <212> PRT <213> Blom a tropicalis 3111 2 2 APR 2004 - 11 <400> 5
Thr Ile Asn Clu Ile Ser Leu Ile Leu Leu Leu Lys Hs 1 5 10 <210> 6 <211>
14 <212> PRT <213> Blom a tropicalis <400> 6 Thr Pro Phe Tyr; T&FRQ@% Leu
Adn Val Tyr Thr Ile Phe Gn 1 5 10 <210> 7 <211> 4 <212> < >
Bloma tropicalis <400> 7 Asp Ile Arg GQu 1 <210> 8 <211> 3 <212> PRT
<213> Blom a tropicalis <400> 8 Asn dn Tyr

-4-

Gln Tyr Phe Asp Leu Lys Gln Ser Thr Thr Met Ala Ala Arg
100 105 110

tca gca aag tat atg tat cag tecec agt cgt geot gga cac ggce ggc gac 388
Ser Ala Lys Tyr Met Tyr Gln Ser Ser Arg Ala Gly His Gly Gly Asp
115 120 125

att tce atec gaa tat gga acc gat ttg ggec geca ctec acc cga ctt gag 433
Ile Ser Ile Glu Tyr Gly Thr Asp Leu Gly Ala Leu Thr Arg Leu Glu
130 135 140

gac aag att cga ctt ttg tcc gaa gat ttg gaa agc gaa cgg gag ctt 481
Asp Lys Ile Arg Leu Leu Ser Glu Asp Leu Glu Ser Glu Arg Glu Leu
145 150 155 160

cga caa cgt gtt gaa cga gaa aag tcg gat att acc gtt caa ttg atg 529
Arg Gln Arg Val Glu Arg Glu Lys Ser Asp Ile Thr Val Gln Leu Met
165 170 175

aac ttg acc gaa cgt ttg gag gag acc gaa ggt tcg agc gaa agc gtt 577
Asn Leu Thr Glu Arg Leu Glu Glu Thr Glu Gly Ser Ser Glu Ser Val
180 185 180

ace gayg atg aac aag aaa cga gac tcg gaa ttg gcoct aag ctt cga aag 625
Thr Glu Met Asn Lys Lys Arg Asp Ser Glu Leu Ala Lys Leu Arg Lys
195 200 205

ttg ctc gaa gat gtc cat atg gaa agc gag gag act gect cac cat ttg 673
Leu Leu Glu Asp Val His Met Glu Ser Glu Glu Thr Ala His His Leu
210 215 220

aga caa aag cac caa gct gcc att caa gag atg caa gat caa ttg gat 721
Arg Gln Lys His Gln Ala Ala Ile Gln Glu Met Gln Asp Gln Leu Asp
225 230 235 240

cag gtg caa aag gca aag aacC aag teg gat aag gag aag caa aag ttc 769
Gln Val Gln Lys Ala Lys Asn Lys Ser Asp Lys Glu Lys Gln Lys Phe
245 250 255




1 <210> 9

<211> 5 <212> PRT 2 2 APR 2004 -12 <213> Blom a tropicalis

<400> 9 Phe Asp Leu Lys @n 1 5 <210> 10 <211> 878 <212> PRT <213>
Blomia tropicalis <400> 10 Ser Thr Thr Met Ala Ala Arg Ser Ala Lys Tyr Met

Tyr
Ay
Leu
Arg
Leu
Lys
Val
H s

Adn
Thr
Ser
du
du
Lys
Hi s
Adn

Ser
Asp
du
Lys
Au
Arg
Met
Al a

Ser 1510 15 Arg Ala Gy His Gy Gy Asp |l eZSerAAR 0@ u Tyr
Leu 20 25 30 dy Ala Leu Thr Arg Leu Qu Asp Lys Ile Arg Leu
Asp 35 40 45 Leu u Ser Qu Arg Gu Leu Arg Gn Arg Val Gu
Ser 50 55 60 Asp Ile Thr Val Adn Leu Met Asn Leu Thr Qu Arg
Thr 65 70 75 80 du Ay Ser Ser Au Ser Val Thr Gu Met Asn

Asp Ser 85 90 95 Qu Leu Ala Lys Leu Arg Lys Leu Leu Gu Asp
GQu Ser 100 105 110 dQu Gu Thr Ala H's H's Leu Arg G n Lys
Ala lle dn

caa gcc gaa gtt ttec gaa ttg ttg get cag gtt gag act gec aac aag 817

Gln Ala Glu Val Phe Glu Leu Leu Ala Gln Val Glu Thr Ala Asn Lys

260 265 270

gac aag ttg gtc get cag aag acg gta gaa aag titg gaa tac'acc gta 865

Asp Lys Leu Val Ala Gln Lys Thr Val Glu Lys Leu Glu Tyr Thr Val

275 2890 285

cat gag ttg aac att aag att gaa gaa atc aat cga act gtt gtt gag 213

His Glu Leu Asn Ile Lys Ile Glu Glu Ile Asn Arg Thr Val val Glu

290 295 300

gtt acc gct cac cga caa Ccga ttg tcg caa gag aat tcyg gaa ttg ate 961

Val Thr Ala His Arg Gln Arg Leu Ser Gln Glu Asn Ser Glu Leu Ile
305 310 315 320 .

aag gaa gtt cat gaa tac aag att tca ttg gac aat get aac cac ttg 1009

Lys Glu Val His Glu Tyr Lys Ile Ser Leu Asp Asn Ala Asn His Leu

325 330 335

aag gga caa att gca caa caa ttg gag gac acc cga cac cga ttg gag 1057

Lys Gly Gln Ile Ala Gln Gln Leu Glu Asp Thr Arg His Arg Leu Glu

340 345 : 350

gat gaa gaa cga aaa cga tca agc ttg gag aac cac gcc cac aca ttg 11605

Asp Glu Glu Arg Lys Arg Ser Ser Leu Glu Asn His Ala His Thr Leu

355 360 365

gaa gtt gaa ttg gaa tca ttg aag gta caa ttg gaa gag gaa tct gag 1153

Glu Val Glu Leu Glu Ser Leu LYs Val Gln Leu Glu Glu Glu Ser Glu

370 375 380

gce cga tta gaa ttg gaa cga caa ttg act aaa gct aat gge gat gct 1201

Ala Arg Leu Glu Leu Glu Arg Gln Leu Thr Lys Ala Asn Gly Asp Ala

385 390 395 400

gct teca tgg aaa tcc aaa tac gaa gcc gaa ctt caa get cac gtt gat iz249




115 120 125 Gdu Met G n Asp G n Leu Asp Gdn Val Gn Lys Ala Lys Asn Lys
Ser 130 135 140 Asp Lys Qu Lys @ n Lys Phe @ n Ala Qu Val Phe Qu Leu
Leu Ala 145 150 155 160 d@n Val du Thr Ala Asn Lys Asp Lys Leu Val Al a
Gn Lys Thr val 165 170 175 G u Lys Leu Qu Tyr Thr Val H & CGAPRL@I04ASNH
Ile Lys Ile Gu Qu 180 185 190 Ile Asn Arg Thr Val val du Val Thr Al a
Hs Arg Gn Arg Leu Sex 2 2 APR 2004 -13 195 200 205 Gn G u Asn Ser Qu
Leu Ile Lys Qu Val Hs Qu Tyr Lys Ile Ser 210 215 220 Leu Asp Asn Al a
Asn His Leu Lys Ay G@n lle Ala Gn G@n Legy Gu 225 230 235 240 Asp Thr
Arg Hs Arg Leu Gu Asp GQu GQu Arg Lys Arg Ser Ser Leu 245 250 255 Qu
Asn H's Ala H's Thr Leu Au Val Qu Leu Qu Ser Leu Lys Val 260 265 270

Gn Leu Au, @y .G Ser u Ala Arg..Ley, Gy Leu u Arg_Qd ey 275 280 285
Thr Lys Al aA%s[r%e@ @rpAgﬁs %eé ﬁfsa@xé%]ﬂ §1in§“ T ?&% ’%"r e B’akl 5P 290 295
300 Au Leu Adn Ala Hs WP Asp Au Val G49G u Leu Arg Argiibys Met 305
310 315 320 Ala dn Lys Ile Ser Au Tyr Ay Qu Gn Leu Au Ala Leu Leu

Asn 325 330 33§
gag gtt gaa gaa ctt cga cga aag atg gec cag aag att tcg gaa tat 1297

Glu Val Glu Glu Leu Arg Arg Lys Met Ala Gln Lys Ile Ser Glu Tyr
420 425 430

dgg gaa caa ttg gaa gca ttg ttg aac aaa tgt agt geca ttg gaa aag 1345
Gly Glu Gln Leu Glu Ala Leu Leu Asn Lys Cys Ser Ala Leu Glu Lys
435 440 445

caa aag gct cga ctc caa teg gag gta gaa gtt ttg ate atyg gac ttg 1393
Gln Lys Ala Arg Leu Gln Ser Glu Val Glu Val Leu Tle Met Asp Leu
450 455 460

gaa aag gct acc gca cat gec cag geca ttg gag aaa cge gtt tee caa 1441
Glu Lys Ala Thr Ala His Ala Gln Ala Leu Glu Lys Arg Val Ser Gln
465 470 475 480

ttg gag aag atc aac ctc gac ctec aag agc aag ttg gag gag gtc agce 1489
Leu Glu Lys Ile Asn Leu Asp Leu Lys Ser Lys Leu Glu Glu Val Ser
485 490 495

atg ttg ttg gaa caa act caa aag gat ctc cgt gtc aag att gca gac 1537
Met Leu Leu Glu Gln Thr @ln Lys Asp Leu Arg Val Lys Ile Ala Asp
500 505 510

ttg cag aaa ttg caa cac gag tac gaa aag ttg cga gac caa aag gaa 1585
Leu Gln Lys Leu Gln His Glu Tyr Glu Lys Leu Arg Asp Gln Lys Glu
515 520 525

gca ttg gce cgt gag aac aag aaa ctc gect gat gat ttg get gaa get 1633
Ala Leu Ala Arg Glu Asn Lys Lys Leu Ala Asp Asp Leu Ala Glu Ala
530 535 540

aaa tct cag ttg aat gac gce cac cga cga ate cat gaa caa gag atc le81
Lys Ser Gln Leu Asn Asp Ala His Arg Arg Ile His Glu Gln Glu Ile
545 550 555 560




Lys
350
360
370
385
Tyr
Lys
Asp
Leu
Au
Thr
Al a
Lys
Adu

Cys Ser Ala Leu Qu Lys Gn Lys Ala Arg Leu Gn Ser du Vval 340 345
GQu Val Leu Ile Met Asp Leu Qu Lys Ala Thr Ala Hs Ala A n Ala 355

365 Leu G u Lys Arg Val Ser A n Leu Qu Lys Ile Asn Leu Asp ée:é ys
375 380 Ser Lys Leu Gu Gu Val Ser Met Leu Leu G u G nZThrAP Q‘tl’ys Asp
390 395 400 Leu Arg Val Lys Ile Ala Asp Leu An Lys Leu Gn Hs Qu
G u 405 410 415 Lys Leu Arg Asp Gn Lys u Ala Leu Ala Arg A u Asn
Lys Leu 420 425 430 Ala Asp Asp Leu Ala Gu Ala Lys Ser G n Leu Asn
Ala His Arg 435 440 445 Arglle Hs Gu Gn GQu lle Qu Ile Lys Arg
AQu Asn Qu Arg 450 455 460 Gu Gu Leu Ala Ala Ala Tyr Lys Qu Al a
Thr Leu Arg Lys G n 465 470 475 480 du Gu Ala Lys Asn G n Arg Leu
Ala Gu Leu Ala Gn Thr Arg 485 490 495 His Asp Tyr Qu Lys Arg Leu
AnLys Qu Gu Qu lIle Gu Ala 2 2 APR 2004 -14 500 505 510 Leu Arg
A n Tyr93 AF| B3GFH |98 U 26F nS3e GIATIaNER2 AEY dSEuIcH B5acF 525738 a
Al a G ucAl aikysysl &bg s dIU achUcMAbrNAuASG: Lew Aiusaly :1a5838 535 540

565 570 575

aag gaa gct gaa acc ttg cga aaa caa gaa gag gca aag aat caa cga 1777
Lys Glu Ala Glu Thr Leu Arg Lys Gln Glu Glu Ala Lys Asn Gln Arg
580 585 5580

ttg act goce gag ttg geca cag aca cga cac gac tat gag aaa cga ttg 1825
Leu Thr Ala Glu Leu Ala Gln Thr Arg His Asp Tyr Glu Lys Arg Leu
595 600 605

gca caa aag gaa gag gag att gaa gect ctt cga aaa caa tac caa att 1873
Ala Gln Lys Glu Glu Glu Ile Glu Ala Leu Arg Lys Gln Tyr Gln Ile
610 615 620

gaa att gaa caa ttg aac atg cga ttg gct gag gct gaa gect aaa ttg 1921
.Glu Ile Glu Gln Leu Asn Met Arg Leu Ala Glu Ala @Glu Ala Lys Leu
625 630 635 640

aag acc gag gtt gca cga cte aag aag aag tac caa gca caa ate act 1969
Lys Thr Glu Val Ala Arg Leu Lys Lys Lys Tyr Gln Ala Gln Ile Thr
645 _ 650 655

gaa ttg gaa Tttg tcg ttg gat gce get aat aag got aac ate gac ttg 2017
Glu Leu Glu Leu Ser Leu Asp Ala Ala Asn Lys Ala Asn Ile Asp Leu
" 660 665 670

cag aad acg atc aag aag caa gct ctc caa atc act ggg ctt caa gec 2065
Gln Lys Thr Ile Lys Lys Gln Ala Leu Gln Ile Thr Gly Leu Gln Ala
675 €80 685

cat tat gat gag gta cat cgt caa ttg caa caa gct gkt gat caa ttg 2113
His Tyr Asp Glu Val His Arg Gln Leu Gln Gln Ala Val Asp G1n Leu

690 695 700

ggt gtc act caa cga cga tgc caa gea ttg acc geoo gaa ttg gag gag 2161




Tyr Gn Ala An lle Thr Qu Leu Gu Leu Ser Leu Asp Ala Ala 545 550
560 Asn Lys Ala Asn Ile Asp Leu A n Lys Thr Ile Lys Lys A n Ala Leu
570 575 Gn lle Thr Ay Leu G@n Ala His Tyr Asp Gu Val &isﬁ&r an
580 585 590 Gn Gn Ala Val Asp Gn Leu Ay Val Thr G & & r?gﬂfq/s
Ala 595 600 605 Leu Thr Ala Gu Leu Qu Gu Met Arg Val Asn Leu Cu
Ala Leu 610 615 620 Arg Ala Lys Arg Ala Ala Au G@n Met Hs Gu Gu
Val VvVal Arg 625 630 635 640 Val Asn GQu Leu Thr Thr Ile Asn Val Asn
Ala Ser Ala Lys Ser 645 650 655 Lys Lgu G u Thr Gu Phe Ser Ala Leu Gn
Asp Tyr Asp Gu Val 660 665 670 H's Lys Qu Leu Arg Ile Ser Asp Gu
Val @dn Lys Leu Thr Ile 675 680 685 du Val Lys Ser Thr Lys Asp Leu
GQu Ser u Thr Au Arg Val 690 .695 700 Thr Lys Leu GQu Thr Ile Lys
Ser Lou®H JoHHIIGRR BEp Mg CR& PLr7 B8 721 T ATd FLa ke @R T Arg Ile
Gn Val7@u Ala Asn Ala tsu Ala Ay Gy 735 730 735 Lys Argp Val Ile
Lys Leu Gu Ser Arg Ile Arg Asp Val Qu Ile 740 745 750 du Val Qu
Gu Arg Arg Argt Hs Ala Gu Thr Au Lys Met Leu 755 760 765 Arg Lsys
Asp Hi s®% FIVFTLFEC G PR CRR PRl IGORT AGY &Ry gpygct gec gaa 20

Met Arg Val Asn Leu Glu Gln Ala Leu Arg Ala Lys Arg Ala Ala Glu
725 730 735

caa atg cac gaa gag gca gtt gte cga gtc aac gaa ctt aca ace atc 2257
Gln Met His Glu Glu Ala Val Val Arg Val Asn Glu Leu Thr Thr Ile
740 745 750

aat gtc aac ctc gct tcg gcc aag age aaa ttg gag act gaa ttc tect 2305
Asn Val Asn Leu Ala Ser Ala Lys Ser Lys Leu Glu Thr Glu Phe Ser
755 760 765

gct ctt caa aac gat tac gat gaa gta cac aag gaa ctc ¢ga ate tet 2353
Ala Leu Gln Asn Asp Tyr Asp Glu Val His Lys Glu Leu Arg Ile Ser
770 775 780

gac gaa cga gtg caa aaa ctt ace att gag gtc aag tcg aca aag gac 2401
Asp Glu Arg Val Gln Lys Leu Thr Ile Glu Val Lys Ser Thr Lys Asp
785 790 795 800

ttg ctc gaa tca gaa acg gaa cgt gtc aca aaa ttg gaa aca atc aag 2449
Leu Leuw Glu Ser Glu Thr Gilu Arg Val Thr Lys Leu Glu Thr Ile Lys
805 810 815

aaa tca ttg gaa ace gaa gta cga aat ctc caa atc cga att gaa gaa 2497
Lys Ser Leu Glu Thr Glu Val Arg Asn Leu Gln Ile Arg Ile Giu Glu
820 825 830

gtt gag get aat geca ttg goet ggt ggt aaa cga gtc atc gcec aag ttg 2545
Val Glu Ala Asn Ala Leu Ala Gly Gly Lys Arg Val Ile Ala Lys Leu
835 840 845

gaa tcg cga ate cgt gat gtt gag att gag gtt gaa gaa gaa cga cga 2593
Glu Ser Arg Ile Arg Asp Val Glu Ile Glu Val Glu Glu Glu Arg Arg
B5O 855 : : 860




770 775 780 Asp Hs Lys Gn lle dn Leu Leu Gn Qu Mt Ser Asp Lys Leu Asn
785 790 795 800 du Lys Vval Lys Val Tyr Lys Arg An Met Gn AQu Gn GQu
Gy Mt 2 2 APR 2004 805 810 815 Ser A n @n Asn Leu Thr Arg Vi I@ﬁgg Arg
Phe Gn Arg G-u Leu Gu 820 825 830 Ala Ala Gu Asp Arg A d % h Al a
G u Ser Asn Leu Ser Phe Ile 835 840 845 Arg Ala Lys His Arg Ser Trp Val
Thr Thr Ser Gn Val Pro Ay @y 850 855 860 Thr Arg G n Val Phe Val Thr
Au Gn u Ser Ser Asn Phe 865 870 875 <210> 11 <211> 32 <212> PRT <213> .
Blom a tropicalis <400> 11 Ile Thr Ala Cys Asn Lys Phe Ile Ile Ser Tyr Lys
Ser Asn Asn Asn 1 5 10 15 Leu Lys Phe Lys Pro Asn Ile Asp Ile Asn Leu Ile
Lys Lys Lys Phe 20 25 30 <210> 12 <211> 19 <212> PRT <213> Blom a
tropicalis

cga cag¢ gca gaa act gaa aag atg ctt cga aag aag gat cat cgt gto 2641
Arg His Ala Glu Thr Glu Lys Met Leu Arg Lys Lys Asp His Arg Val
865 870 875 880

aag gaa ttg ttg ctt caa aac gag gag gac cat aaa caa att caa ttg 2689
Lys Glu Leu Leu Leu Gln Asn Glu Glu Asp His Lys Gln Ile Gln Leu
885 890 - 895

ttg caa gaa atg tce gat aaa ttg aac gaa aag gtc aag gtt tac aaa 2737
Leu Gln Glu Met Ser Asp Lys Leu Asn Glu Lys Val Lys Val Tyr Lys
800 905 210

cga caa atg caa gaa cag gag gga atg agc caa caa aac ttg acc cgt 2785
Arg Gln Met Gln Glu Gln Glu Gly Met Ser Gln Gln Asn Leu Thr Arg
915 9240 925

gtc cga cga ttc caa cga gag ttg gaa gcc gec gaa gac cga gcot gat 2833
Val Arg Arg Phe Gln Arg Glu Leu Glu Ala Ala Glu Asp Arg Ala Asp
S30 935 . 240

caa gct gaa tece aat ttg teg tte ate cga gec aaa cat cga teg tgg 2881
Gln Ala Glu Ser Asn Leu Ser Phe Tle Arg Ala Lys His Arg Ser Trp
945 950 955 960

gtc acc acc agt caa gtt cct ggc ggt act cga caa gte ttt gtc acg 2229
Val Thr Thr Ser Gln Val Pro Gly Gly Thr Arg Gln Val Phe Val Thr
265 970 975

gaa caa gag agc tcg aac ttt taa ata aca geca tge aac aaa tte att 2977
Glu Gln Glu Ser Ser Asn Phe ' Ile Thr Ala Cys Asn Lys Phe Ile
980 285 290

att tca tat aaa tcg aac aat aat ttg aaa ttc aaa cca aac ata gat 3025
Ile Ser Tyr Lys Ser Asn Asn Asn Leu Lys Phe Lys Pro Asn Ile Asp

998 1o00 10605

ata aat cta ata aaa aaa aag ttt taa aaa aat cac aac ctc tta aac 3073




<400> 12 Lys Asn H's Asn Leu Leu Asn Thr Pro Arg Leu Ala Phe Thr Thr Thr 1
5 10 15
Bl om a.

cga
Al a
tcc
Au
cga
Leu
gaa
Arg
ttg
du
cga

tca
Lys
atc
Tyr

ctt

Leu
cga
du
gag
du
gac

I
tro
gca
Tyr
gaa
Ay
ttg
Ser
gaa
Lys
gag
Thr
tcg

e Thr Thr <210> 13 <211> 2625 <212> DNA 2 2 APR ZOCS -16 <213>
picalis <220> <221> CAS <222> (1) (2625) <400> 13 atg,gcg get
aag tat atg tat cag tcc agt cgt get gga 48 I\/B;;'QAABRAI[%%Arg Ser
Met Tyr G n Ser Ser - Arg Ala Gy 1 5 10 15 cac ggc ggc gac att
tat gga acc gat ttg ggc gca ctc 96 His Ay Ay Asp Ile Ser Ile
Thr Asp Len Gy Ala Leu 20 25 30 acc cga ctt gag gac aag att
tcc gaa gat ttg gaa agc 144 _Thr Arg Leu Gu Asp Lys Ile Arg

G u Asp Leu Ju Ser 35 40 45 gaa cgg gag ctt cga caa cgt gtt
aag tcg gat att acc 192 Gu Arg Gu Leu Arg A n Arg Val Gn
Ser_ Asp Ile Thr 50 - 55 _60 gtt caa ttg atg aac ttg_acc gaa cgt
TIE APk e BE DA AT n LEE R RS el TG Arg Leu
Gwi@y Ser 65 70 /180 agc gaa agc igeb acc gag atg aac aag aaa
gaa ttg get 288

aca cct cga thta geog ttt acce acc act ate acc ace tc 3111
Thr Pro Arg Leu Ala Phe Thr Thr Thr Ile Thr Thr
10625 1030 1035

<210> 3
<211> 8
<212> PRT

<213> Blomia tropicalis

<400> 3
Thr Tyr Ser Asn Gln Thr Leu Val
1 5

<210> 4
<211> 49
<212> PRT

<213> Blomia tropicalis

<400> 4
Val val His Ser Ser Ser Ser Ile Arg Pro Asn Asn Lys Val Ser Gin
1 5 10 1s
Tyr Ile His Thr Tyr Thr Leu Thr Thr His Ile Arg Pro Val Pro Ser
20 , 25 30
Gly Val His Cys Ile Arg Lys Ser Leu Thr Ser Ser Ser Pro Glu Ala
35 40 : 45

Glu

<210> b
<211> 13
212> PRT

<213> Blomia tropicalis




Ser
aag
Leu
cac
H s
caa
Leu
aag
Phe
aac
Lys
gta
H s
gtt
Thr
aag
Gn

gga
Adn

Ser
cga
Lys
ttg
Arg
gat
Adn
caa
Al a
gac
Lys
gag

Val

aag
Leu
aga
Gn
cag
Val

gcc
du
aag

% &

Thr

ttg
Leu

caa
Lys
gtg
Adn
gaa
Val
ttg

a

du Mt
ctc gaa
G u Asp
aag cac
Hs Gn
caa aag
Lys Al a
gtt ttc
Phe G u
gtc get
Ala Gn
att aag

Asn
gat
Val
caa
Al a
gca
Lys
gaa
Leu
cag
Lys
att

Lys
gte
H s
get
Al a
aag
Asn
ttg
Leu
aag
Thr
gaa ¢

Lys
cat
Met
gee
Ile
aac
Lys
ttg
Al a
acg
Val
aa

Arg Asp
atg gaa
A u Ser
att caa
Gn du
aag tcg
Ser Asp
gqty cag
Gﬁ% Val
gta gaa
G u Lys
atc aat

Ser
age
Gn
gag
Met
gat
Lys
gtt
Gn
aag
Leu
cga

LeuTRs rFlleI ésq_ﬁéulﬂé (2 2 I@ququ deAsrPuAbe 138
get cac cga caa cga ttg tcg
Hs Arg Gn Arg Leu

gtt cat gaa tac

Hs Gn Tyr
att «ga eaa caa ttg gag gac

Aagn Gn Leu

<212> PRT

<400> 6

Lys Ile

Ser

Ser

<213> Blomia tropicalis

Adn

Leu

G u Asp Thr

caa gagoaat 624
A u Asn 195 200

aag att tca ttg gac aat 672

Asp Asn 210 215

Arg

du
gag
du
atg
Adn
aag
du
gag
145
ttg
165
576
HBS

Thr Val

Leu
gag
Thr
caa
115
gag
130
480
| 50
528
170

Ala 85 90 95
act 336 Lys

12 155l

120 125 -17 gat
432 Asp Gn
135 140 aag caa
Lys G n Lys
155 160 act gcc
Thr Ala Asn
175 gaa tac acc

G n Tyr Thr Val

190

act gtt gtt gag
Val du Va

205 tcg gaa ttg atc-
Ser Au Leu Ile Lys
220 get aac cac ttg aag
acc cga 720 Ala Asn His Leu Lys Qy

Thr Pro Phe Tyr Thr Asn Leu Gln Val Tyr Thr Ile Phe Gln

1

«210> 7
<211> 4

<212> PRT

5

<213> Blomia tropicalis

<400> 7

Asp Ile Arg Glu

1

<210= B

<211> 3

<212> PRT

<213> Blomia tropicalis

<400> 8

Asn Gln Tyr

1

<210> 9
<211l> 5
<212> PRT

10




225
cac
245
816
265
2 2
Al a
caa
290
960
310

1008

330

230 235 240 cac cga ttg gag gat gaa gaa cga aaa cga tca agc ttg gag aac
768 Hi's Arg Leu Qu Asp Qu GQu Arg Lys Arg Ser Ser Leu GQu Asn Hi s
250 255 gcc cac aca ttg gaa gtt gaa ttg gaa tca ttg aag gta caa ttg gaa
Ala H's Thr Leu Gu Val Gu Leu Gu Ser Leu Lys Val G?n7L&RR @004 260
270 gag gaa tct gag gcc cga tta gaa ttg gaa cga caa ttg act aaa get 864
APR 2004 Qu GQu Ser Qu Ala Arg Leu Gu Leu Au Arg An Leu Thr Lys
275 280 285 aat ggc gat get get tca tgg aaa tcc aaa tac gaa gcc gaa ctt
912 Asn Gy Asp Ala Ala Ser Trp Lys _Ser. Lys Tyr Gu Ala Gu Leu Gn
295 300 get cac gtt gat gag gtt gaa gaa ctt cga cga aag atg gcc cag aag
Ala Hs Val Asp Qu Val Qu GQu Leu Arg Arg Lys Met Ala A n Lys 305
315 320 aa_t at gaa caa ttg gaa gca ttg ttg aac aaa tgt agt
Ile Sé?{% tﬁg%f/% %ﬂ’fn&ag n Leu Gu Al a Leu Leu Asn Lys Cys Ser 325
335 gca ttg gaa aag caa aag get cga ctc caa tcg gag gta gaa gtt ttg

1056 Ala Leuwodd v Lys G n Lys Ala Arg Leu An Ser Qu Val du Val Leu 340

345

1104

360

350 atc_at ac tt a aag get acc gca cat gcc cag gca ttg gag aaa
Ile NE{%%”% ﬁ%uul'%“gﬁf‘ys Ala Thr Ala His Ala A n Ala Leu Gu Lys 355
365 cgc gttt tcc caa tt§ gag aag atc aac ctc gac ctc aag agc aag ttg

1152 Arg Val Ser An Leu Qu Lys Ile Asn Leu Asp Leu Lys Ser Lys Leu 370

375

380

<210> 10 \
'~ <211> 878
<212> PRT

<213> Blomia tropicalis

<400> 10
Ser Thr Thr Met Ala Ala Arg Ser Ala Lys Tyr Met Tyr Gln Ser Ser
1 5 10 15
Arg Ala Gly His Gly Gly Asp Ile Ser Ile Glu Tyr Gly Thr Asp Leu
20 25 30
Gly Ala Leu Thr Arg Leu Glu Asp Lys Ile Arg Leu Leu Ser Glu Asp
35 _ 40 45
Leu @Glu Ser Glu Arg Glu Leu Arg Gln Arg Val Glu Arg Glu Lys Ser
50 55 60
Asp Ile Thr Val Gln Leu Met Asn Leu Thr Glu Arg Leu Glu Glu Thr
65 70 7S 80
Glu Gly Ser Ser Glu Ser Val Thr Glu Met Asn Lys Lys Arg Asp Ser
85 90 95
Glu Leu Ala Lys Leu Arg Lys Leu Leu Glu Asp Val His Met Glu Ser
100 105 110
Glu Glu Thr Ala His His Leu Arg Gln Lys His Gln Ala Ala Ile Gln
115 120 125
Glu Met Gln Asp Gln Leu Asp Gln Val Gln Lys Ala Lys Asn Lys Ser
130 135 140
Asp Lys Glu Lys Gln Lys Phe Gln Ala Glu Val Phe Glu Leu Leu Ala
145 150 155 160
Gln Val Glu Thr Ala Asn Lys Asp Lys Leu Val Ala Gln Lys Thr Vval
165 170 175
Glu Lys Leu Glu Tyr Thr Val His Glu Leu Asn Ile Lys Ile Glu Glu
180 185 190
Ile Asn Arg Thr Val val Glu Val Thr Ala His Arg Gln Arg Leu Ser




atg
Leu

gag gag gtc agc
Gu Val Ser Met
aag att gca gac ttg
Ile Ala Asp Leu G n
caa aag gaa gca ttg
Lys Qu Ala Leu Ala

ttg
Leu

cag
Lys
gcc
Arg

ttg gaa
Au dn
aaa ttg
Leu G n
cgt gag
A u Asn

caa
Thr
caa
H s
aac
Lys

act caa aag
Gn
cac
Au
aag
Lys

ctc
Arg
aag
Leu
gat
Asp

gat
Leu
gaa
Lys
get
Asp

Lys
gag
Tyr
aaa
Leu

Asp
t ac
du
ctc
Al a

cgt gtc 1200 Qu

Val 385 390 395 400
ttg cga 1248 .Lys
Arg 2185@\5302 Wis” gac

gat 1296 Asp dn
420 425 430 2 2 APR

20 -19 ttg get gaa get aaa tct cag ttg aat gac gcc cac cga cga atc cat 1344

Leu Al a
gaa caa
An Qu
gcc gca
Al a Tyr

aat caa’

A@n Arg
cga ttg
Leu Al a
att gaa
GQulle
aag acc

Gu Ala Lys Ser dn Leu Asn Asp Ajg._
gag atc gag atc aaa cga ttg gag aac gag
Ile Au lle Lys Arg Leu Qu Asn Qu Arg
tac aag gaa get gaa acc tt [gga aaa caa
Lys Qu ARG u Thr Leu Ar Lys Adn du
cgacli glacisng8er §ay Levglye dysagladal cijs
Leu Thpipla Au Leu Alas@n Thr Arg H s
gca_caa aag gaa ag_att a_get ctt
& ey SRR AT TrobeE (YA G GInATS
att2zrma caa ttg aac 2¥0g cga ttg get oG
G Up AnkeligARls MBE u0che%sf! 81860 Al

gag gtt gca cga ctC aag aag aag tac caa

Thr Leu Glu Val
265
Arg

Ala His

260

Glu Asn His

Gln Leu Glu Glu Glu Ser Glu Ala Leu Glu

275 280
Ala Ala

295

Thr Lys Ala Asn Ser

290

Gly asp Trp Lys

Glu
315

Val Glu val Glu

310
Glu

Glu Gln Ala His

305
Ala

Leu Asp

Glu Gln
330
Ala

Gln Ile Ser Leu

325

Lys Tyr Gly

Ala Gln
340
Ile

Lys Cys Ser Leu Glu Lys Lys Arg

345
Glu
360

Glu val Leu Met Asp Leu Lys Ala Thr

355
val Gln

375

Glu Glu Ile

370

Leu Lys Arg Ser Leu Lys

Val Met
390
Ala

Glu
395

Ser Leu Glu Glu Ser Leu Leun

385

Lys

Leu Arg Val Lys Ile Asp Leu Gln Lys Leu

405
Gln

410
Glu Ala Leu Ala

425

Lys Leu Arg Asp Lys Arg

420

Ala Asp Asp Leu Glu ala Ser Gln Leu

435

Lys
440
Glu

Ala

Glu Gln Glu Ile Ile

455
Tyr

Ile His
450

Glu

Lys Arg

Ala
470

Ala Glu Ala Glu

475
Glu

Glu
465
Glu

Leu Ala Lys

Gln Thr Ala

4390C

Glu Ala Lys Asn Arg Leu

485

His Asp Tyr Glu Lys Arg Leu Ala Gln Lys Glu

His Arg Arg Ile Hs 435 440 445

cga gaa gaa ttg 1392 du
G u Qu Leu 450 455 460 get

gaa

g

gca 1440 A a Al a

ag

%\F'a 465 470 475 480 aag
Gac Tyaclysatl1¢488& Lys Asn
Asp Tyr 485 490 495 gag aaa

Lok By

u Lys Arg
Ycaa tac caa

get 1584 dAnZ®Ax Gn lle
E%%ﬁéaosézéega@euget aaa ttg

Glu Leu Glu Ser

Leu

Ser

300

Leu

Glu

Leu

Ala

Asn

380

Gln

Gln

Glu

Asn

Leu

460

Thr

Leu

Glu

Leu Lys

255
val

270

Glu

285

Lys

Arg

Ala

Gln

Arg
Tyr
arg
Leu

Ser

Gln Leu

Glu Aala

Met
320

Lys
Leu Asn
335

Glu val

350

His

365

Leu

Thr

His

Asn

Ala

Asp

Gln

Glu

Lys

Gln Ala

Leu Lys

Lys Asp
400
Tyr Glu
415%

Lys Leu

430

Asp

445

Glu

Leu

Ala

Glu

Ala

Asn

Gln

Ile

His Arg

Glu Arg

Lys Gin
480
Thr Arg
495 '

Glu Ala




AQu Ala Lys Leu Lys Thr Qu Val Ala Arg Leu Lys Lys Lys Tyr @ n 530 535 540
gca caa atc act gaa ttg gaa ttg tcg ttg gat gcc get aat aag get 1680 Al a
G@nlle Thr AQu Leu Gu Leu Ser Leu Asp Ala Ala Asn Lys Alalg A§§g§ﬁ§5 560
aac atc gac ttg cag aag acg atc aag aag caa get ctc caa atc

Ile Asp Leu G n Lys Thr Ile Lys Lys Gn Ala Leu An Ile Thr 565 570 575 ggg
ctt caa gcc cat tat gat gag gta cat cgt caa ttg caa caa get 1776 2 2 APR
2004 -20 Ay Leu @dn Ala Hs Tyr Asp Qu Val Hs Arg Gn Leu dn dn Ala
580 585 590 gtt gat caa ttg ggt gtc act caa.cga cga tgc caa gca ttg acc gcc
1824 Val Asp Adn Leu Ay Val Thr G n Arg Arg Cys Gn Ala Leu Thr Ala 595
600 605 gaa ttg gag gag atg cga gtc aac ttg gaa caa gca ctt cgt get aaa
1872 GQu Leu Gu Gu.ppt Arg Val Asn Lgu Gu dn Ala Ley Arg Ala Lys 610

615 620 cga get gcc gaa caa atg cac gaa gag gca gtt gtc cga gtc aac gaa'
1920 Arg Ake¢ Ard @suShr ifyweflmHilse Gly < CAraCNalewadisn Afef ¥a¢ &% d u 625
630 635 640 ctt acauﬁcc atc aat gtqnaac ctc get tcgsggc aag agc aaa ttg gag

1960 Leu Ty, Tor, Hechin v, Asn b e Servdl & Dy Ser bys dheu G u 04s

650 655 act gaa caa Y§ac gat tac 3'aag gaa
2016 Thr G u PR& Ser Ala Leu GPAdS Asn Asp Tyr Asp4(§u Val H's Lys du 660

665 670 Lys Tyr Gln Ala Gln Ile Thr Glu Leu Glu Leu Ser Leu Asp Ala Ala
545 550 555 560
Asn Lys Ala Asn Ile Asp Leu Gln Lys Thr Ile Lys Lys Gln Ala Leu

565 570 575
Gln Ile Thr Gly Leu Gln Ala His Tyr Agp Glu Val His Arg Gln Leu
| 580 585 590
Gln Gln Ala Val Asp Gln Leu Gly Val Thr Gln Arg Arg Cys Gln Ala
595 600 605
Leu Thr Ala Glu Leu Glu Glu Met Axg Val Asn Leu Glu Gln Ala Leu
610 615 620
Arg Ala Lys Arg Ala Ala Glu Gln Met His Glu Glu Ala Val Val Arg
625 i 630 635 640
Val Asn Glu Leu Thr Thr Ile Asn Val Asn Leu Ala Ser Ala Lys Ser
645 650 655
Lys Leu Glu Thr Glu Phe Ser Ala Leu Gln Asn Asp Tyr Asp Glu Val
660 665 670
His Lys Glu Leu Arg Ile Ser Asp Glu Arg Val Gln Lys Leu Thr Ile
675 680 685
Glu Val Lys Ser Thr Lys Asp Leu Leu Glu Ser Glu Thr Glu Arg Val
690 695 760
Thr Lys Leu Glu Thr Ile Lys Lys Ser Leu Glu Thr Glu Val Arg Asn
705 710 715 720
Leu Gln Ile Arg Ile Glu Glu Val Glu Ala Asn Ala Leu Ala Gly Gly
725 730 735
Lys Arg Val Ile Ala Lys Leu Glu Ser Arg Ile Arg Asp Val Glu Ile
740 745 750
Glu Val Glu Glu Glu Arg Arg Arg His Ala Glu Thr Glu Lys Met Leu
755 760 765
Arg Lys Lys Asp His Arg Val Lys Glu Leu Leu Leu Gln Asn Glu Glu
770 775 780
Asp His Lys Gln Ile Gln Leu Leu Gln Glu Met Ser Asp Lys Leu Asn
785 780 735 80O
Glu Lys Val Lys Val Tyr Lys Arg Gln Met Gln Glu Gln Glu Gly Met




ctc cga ate tct gac gaa cga gtg caa aaa ctt acc att gag gtc aag 2064 Leu

Arg Ile Ser Asp Qu Arg Val @dn Lys Leu Thr Ile Qu Val Lys 675 680 685 tcg

aca aag gac ttg ctc gaa tea gaa acg gaa cgt gtc aca aaa ttg 2512 Ser Thr
Lys Asp Leu -Leu Au Ser Gu Thr Au Arg Val Thr Lys Leu 690 %6 BA%(QUglaa aca
atc aag aaa tca ttg gaa ace gaa gta cga aat ctc caa ate 2160 Gu Thr Ile
Lys Lys Ser Leu Qu Thr Qu Val Arg Asn Leu @n Ile 705 710 715 720 cga att
gaa gaa gtt gag get aat gca ttg get ggt ggt aaa cga gtc 2208 Arg lle Qu
AQu Val Qu Ala Asn Ala Leu Ala Ay Gy Lyg_ Arg Val 725 730 735 2 2 APR

2004 -21 atc gcc aag ttg gaa tcg cga atc cgt gat gtt gag att gag gtt gaa
2256 1le Ala Lys Leu Gu Ser Arg lle Arg Asp Val Qu lIle Au Val Gu 740
745 750 gaa gaa cga cga CBQ%| cac gca gaa ac%ogaa aag atg ctt,.cga aag aag

2304 Gdu Gu Arg Arg Arg His Ala du Thr u Lys Met Leu Aerg Lys Lys 755
760 765 gat SentClagfliyRendey Tuarregialt §retarache £av ArumgCyadeyatleat aaa

2352 Asp His Arg Val gkys G u Leu Leu kegt A n Asn Qu GgglgAsp Hi s Lys 770

2400 an 1140 R et e el RRCAIE TR s QulBes BR AP AR G REY.T Tes

790 795 800 aag gt#3% ac aaa cga cad®4® g caa gaa cag &g gga atg age caa caa

2448 Lys Vakg Bi& 1S ol G Sty Gl Ehel 1@-NsG Wi1d vaiMete 8% 8 G n

850 855 860
Thr Arg Gln Val Phe val Thr Glu Gln Glu Ser Ser Asn Phe
865 870 875
<210> 11
«2131> 32
<212> PRT

<213> Blomia tropicalis

<£00> 11
Ile Thr Ala Cys Asn Lys Phe Ile Ile Ser Tyr Lys Ser Asn Asn Asn

1 5 190 15
Leu Lys Phe Lys Pro Asn Ile Asp Ile Asn Leu Ile Lys Lys Lys Phe
20 25 30
<210> 12
<211> 19
<212> PRT

<213> Blomia tropicalis

<400> 12
Lys Asn His Asn Leu Leu Asn Thr Pro Arg Leu Ala Phe Thr Thr Thr

1 5 10 15
Ile Thr Thr

«<210> 13
<211l> 2625
<212> DNA




805 810 815 aac ttg acc cgt gtc cga cga ttc caa cga gag ttg gaa gcc gcc gaa
2496 Asn Leu Thr Arg Val Arg Arg Phe G n Arg Qu Leu u Ala Ala Gu. 820
825 830 gac cga get gat caa get gaa tcc aat ttg tcg ttc atc cga gcc aaa
2544 Asp Arg Ala Asp G n Ala Gu Ser Asn Leu Ser Phe Il e%A gzl @0ys 835
840 845 cat cga tcg tgg gtc acc acc agt caa gtt cct ggc ggt act cga caa
2592 H's Arg Ser Trp Val Thr Thr Ser An Val Pro Ay Ay Thr Arg G n 850
855 860 gtc ttt gtc acg gaa caa gag agc tcg aac ttt Val Phe Val Thr Qu
An @u Ser Ser Asn Phe 865 870 875 2625 PP 2 -22 <210> 14 <211> 875
<212> PRT <213> Blom a tropicalis <400> 14 Met Ala Ala Arg Ser Ala Lys Tyr
Met Tyr G n Ser Ser Arg Ala dy 15 10 15 Hs Ay Ay Asp Ile Ser Ile Gu

Tyr Ay Thr JOg R 20 25 30 Thr Arg Leu Qu Asp Lys Ile Arg
Leu Leu Ser G u Asgmqe)&r%%aggg 35 40 45 Gu Arg Qu Leu Arg G n Arg Val

Gu Arg Qu Lys Ser Asp Ile Thr 50 55 60
’ <220>

<221> CDS
<222> (1} ..(2625)

<400> 13
atg gcg get cga teca gca aag tat atg tat cag tee agt cgt got gga 48
Met Ala Ala Arg Ser Ala Lys Tyr Met Tyr Gln Ser Ser Arg Ala Gly

1 5 10 15

cac gdc ggce gac att tce atc gaa tat gga ace gat ttg gge gea ctc 96
His Gly Gly Asp Ile Ser Ile Glu Tyr Gly Thr Asp Leu Gly Ala Leu
20 25 30

acc cga ctt gag gac aag att cga ctt ttg tec gaa gat ttg gaa agce 144
Thr Arg Leu Glu Asp Lys Ile Arg Leu Leu Ser Glu Asp Leu Glu Ser
35 40 45

gaa cgg gag ctt cga caa cgt gtt gaa cga gaa aag tcg gat att acce 192
Glu Arg Glu Leu Arg Gln Arg Val Glu Arg Glu Lys Ser Asp Ile Thr
50 - 55 60

L. gtt caa ttg atg aac ttg acc gaa cgt ttg gag gag acc gaa ggt teog 240
Val Gln Leu Met Asn Leu Thr Glu Arg Leu Glu Glu Thr Glu Gly Ser
€5 70 . 75 80

age gaa age gtt acc gag atg aac aag aaa cga gac teg gaa ttg get 288
Ser Glu Ser Val Thr Glu Met Asn Lys Lys Arg Asp Ser Glu Leu Ala
a5 ’ 50 95

aag ctt cga aag ttg ctc gaa gat gte cat atg gaa age gag gag act 336
Lys Leu Arg Lys Leu Leu Glu Asp Val His Met Glu Ser Glu Glu Thr )
100 108 110

gct cac cat ttg aga caa aag cac caa gct goc att caa gag atg caa 384
Ala His His Leu Arg Gln Lys His Gln ala Ala Ile Gln Glu Met Gln
115 120 125




Val

Gn Leu Met Asn Leu Thr GQu Arg Leu Qu GQu Thr Qu Ay Ser 65 70 75

80 Ser

Lys
110
125
135
150
165
AQu
Arg
Tyr
dn
Arg
GQu

Leu
Al a
Asp
140
155
170
du
Leu
Lys
dn
Lys
Leu

Arg
H s
dn
Lys
160
175
Ile
Ser
Ile
Leu

d u Ser Val

Lys
Hi s
Leu
Adn
Thr
2 2
Asn
Adn
Ser
Au

Leu
Leu
Asp
Lys
Al a
APR
Arg
Au
Leu
Asp

Thr Gu Met Asn Lys Lys Arg Asp Ser G u Leu Ala 85 90 95

Leu Qu Asp Val Hs Met Qu Ser Qu Au Thr 100 105
Arg Gn Lys Hs G@n Ala Ala Ile G n Gjup Mt G 115 120
Gn Val Gn Lys Ala Lys Asn Lys Ser Asp Lys Gu 130
Phe Gn Ala Qu Val Phe Qu Leu Leu Ala A n Val Gu 145
Asn Lys Asp Lys Leu Val Ala G n Lys Thr Val du Lys Leu
2004 -23 du Tyr Thryyal Hs GQu Leu Asn Ile Lys Ile
180 185 190 Thr Val Val Gu Val Thr Ala Hs Arg Gn
Asn 195 200 205 Ser Qu Leu Ile Lys Au Val Hs GII
Asp Asn 210 215 220 Ala Asn H's Leu Lys Ay Gn lle Ala
Thr Arg 225 230 235 240 His Arg Leu u Asp Au Gu

Ar (g8 Fagdita gt G FnCii 22924 289 PR5axy fopi ETRRI 1S9 d P2val
A unspeBlheteul ysp Vah Eincleuyd amnL60s 265 Lys Ser Asp Lys Glu

130

aag

Lys

145

act

Thr

gaa
Glu

act

Thxr

tcg

Ser

gct
Ala

caa
Gln

gece

Ala

tac

TYr

gtt
val

gaa
Glu

210

225

cac

His

gce

Ala

gag

aac

Asn

cga

Arg

cac

His

gaa

gtt

135 140

aag ttc caa gcc gaa gtt tte gaa ttg ttg gct cag gtt gag 480
Lys Phe Gln Ala Glu Val Phe Glu Leu Leu Ala Gln Val Glu

150 155 160

aac aag gac aag ttg gte get cag aag acg gta gaa aag ttg 528
Asn Lys Asp Lys Leu Val Ala Gln Lys Thr Val Glu Lys Leu

165 170 175

acc gta cat gag ttg aac att aag att gaa gaa atc aat cga 576
Thr Val His Glu Leu Asn Ile Lys Ile Glu Glu Ile Asn Arg

180 185 150

gag gtt acc gct cac cga caa cga ttg tcg caa gag aat 624

Val Glu val Thr Ala His Arg Gln Arg Leu Ser Gln Glu Asn
195

200 205

ttg atec aag gaa gtt cat gaa tac aag att tca ttg gac aat 672
Leu Ile Lys Glu Val His Glu Tyr Lys Ile Ser Leu Asp Asn

215 220

cac ttg aag gga caa att gca caa caa ttg gag gac acc cga 720
His Leu Lys Gly Gln Ile Ala Gln Gln Leu Glu Asp Thr Arg

230 235 240

ttg gag gat gaa gaa cga aaa cga tca age ttg gag aac cac 768
Leu Glu Asp Glu Glu Arg Lys Arg Ser Ser Leu Glu Asn His

245 250 255

aca ttg gaa gtt gaa ttg gaa tca ttg aag gta caa ttg gaa 8186
Thr Leu Glu Val Glu Leu Glu Ser Leu Lys Val Gin Leu Glu

260 265 : 270

tct gag gec cga tta gaa ttg gaa c¢ga caa ttg act aaa gct 864




270 Gn GQu Ser Au Ala Arg Leu u Leu Qu Arg Gn Leu Thr Lys Ala 275
28,0 285 Asn Ay Asp Ala Ala Ser Trp Lys Ser Lys Tyr Au Ala Qu Leu G@n
290 295 300 Ala Hi's Val Asp Gu Val Qu Qu Leu Arg Arg Lys th_giﬁﬁ%ln Lys
305 310 315 320 Il'e Ser Gu Tyr Ay Gu Gn Leu Gu A a Lel £eb; ys Cys
Ser 325 330 335 Ala Leu Gu Lys Gn Lys Ala Arg Leu Gn Ser u Val Qu
Val Leu 340 345 350 Ile Met Asp Leu Qu Lys Ala Thr Ala Hs. Ala Gn Ala
Leu Gu Lys 355 360 365 Arg Val Ser Gn Leu Qu Lys Ile Asn Leu Asp Leu
Lys Ser Lys Leu 2 2 APR 2004 -24 370 375 380 Gu Gu Val Ser Met Leu Leu
Gu @n Thr dn Lys Asp Leu Arg Val 385 3 395 400 Lys Ile Ala Asp Leu G n
Lys Leu @ n Hs Qu Tyr Qu Lys Leu Arg 405 410 415 Asp An Lys Gu Ala
Leu Ala Arg Qu_Asn L s Leu Ala Asp As 420 425 430 Leu Ala A u Al a
Lys Ser 4@ nG]L"’eﬁlﬂsngrAébu Aﬁa % DR A ge‘H ufrg Glafey WY& u G n Qu
Ile Qu Ile Lys ArzysLeu G u Asn G wsarg Glu G u Leu 2450 455 460 ‘

aat ggc gat gct gct tca tag aaa toe aaa tac gaa goc gaa ctt caa 912
Asn Gly Asp Ala Ala Ser Trp Lys Ser Lys Tyr Glu Ala Glu Leu Gln
290 295 300

gct cac gtt gat gag gtt gaa gaa ctt cga cga aag atg gcc cag aag 960
Ala His Val Asp Glu Vval Glu Glu Leu Arg Arg Lys Met Ala Gln Lys
305 310 315 320

att tecg gaa tat ggg gaa caa ttg gaa gca ttg ttg aac aaa tgt agt 1008
Ile Ser Glu Tyr Gly Glu Gln Leu Glu Ala Leu Leu Asn Lys Cys Ser
325 330 335

gca ttg gaa aag caa aag get cga cte caa tecg gag gta gaa gtt ttg 1056
Ala Leu Glu Lys Gln Lys Ala Arg Leu Gln Ser Glu Val Glu Val Leu
340 345 350

atc atg gac ttg gaa aag gct acce gcé cat gcc cag gca ttg gag aaa 1104
Ile Met Asp Leu Glu Lys Ala Thr Ala His Ala Gln Ala Leu Glu Lys
355 360 365

cge gtt tec caa ttg gag aag atc aac ctec gac ctc aag age aag ttg 1152
Arg Val Ser Gln Leu Glu Lys Ile Asn Leu Asp Leu Lys Ser Lys Leu
370 375 380

gag gag gtc agc atg ttg ttg gaa caa act caa aag gat ctc cgt gtc 1200
Glu Glu Val Ser Met Leu Leu Glu Gln Thr Gln Lys Asp Leu Arg Val
385 380 385 400

aag att gca gac ttg cag aaa ttg caa cac gayg tac gaa aag titg cga 1248
Lys Ile Ala Asp Leu Gln Lys Leu Gln His @Glu Tyr Glu Lys Leu Axg
405 410 415

gac caa aag gaa gca ttg gcc cgt gag aac aag aaa ctc gct gat gat 1296
Asp Gln Lys Glu Ala Leu Ala Arg Glu Asn Lys Lys Leu Ala Asp Asp
420 425 430




Al a
475
485
500
515
530
545
Thr
Arg

Adn
Val

Ser
Tyr

Al a
480
490
505
520
535
550

565 570 575 2 2 APR 20

Ala Tyr

Lys Qu

Lys Asn G n Arg
495 Gu Lys Arg
510 A n Tyr An
525 Au Ala Lys
540 Ala dn lle
555 560 Asn Il e

Al a
Leu
Leu
Ile
Leu
Thr
Asp

Adn Leu dn dAn Ala 580
A n Ala Leu Thr Al a 595
Ala Leu Arg Ala Lys 610

Val

Arg Val

Asn G n 625

Al a LystSeRcEydra gat @24
Asp G uraalaibl id %sa EGyy
Lys Leu Thr ”fasG u Val

gaa
Glu

gct
Ala
465

aag

Lys

gag
Gla

caa

Gln

gaa
Glu

gca
Ala
545

a3ac

Asgn

999

caa
Gln
450

geco

Ala

aat

Asn

aaa

Lys

tac

get
Ala
530

caa

Gln

ate

Ile

ctt

gag atc
Glu Ile

gca tac

Ala Tyr

caa cga
Gln Arg

cga ttyg
Arg Leu
500

caa att
Gin Ile
515

aaa ttg

Lys Leu

atec act

Yle Thr

gac ttg
Asp Leu

caa gcc

gag
Glu

aag

Lys

ttg
Leu
485

aca

Ala

gaa
Glu

aag

Lys

gaa
Glu

cag
Gln
565

cat

AQu Thr Leu Arg Lys Gn Gu Qu Ala 465 470
Thr Ala Qu Leu Ala-A@n Thr Arg His Asp Tyr

Ala An Lys Gu Qu Qu lle Au Ala Leu Arg Lys
Gulle du Gn Leu Asn Met Arg 12 MPR @b Al a
Lys Thr Gu Val Ala Arg Leu Lys Lys Lys Tyr @ n
GQu Leu Qu Leu Ser Leu Asp Ala Ala Asn Lys Ala
Leu @n Lys Thr Ile Lys Lys G@n Ala Leu An lle
4 -25 Ay, Leuidn Ala Hs Tyr Asp Gu Val His
585 590 Val Asp Gn Leu Ay Val Thr Gn Arg Arg
600 605 Au Leu Qu Au Mt Arg Val Asn Leu Qu
615 620 Arg Ala Ala Gu G@n Met HHs Qu Au Al a
630 635 640 Leu Thr Thr Ile Asn Val Asn Leu Al a
B45 c8SFHE5ZATIIRC @AF PRe °Sér ¢/ &tEethrtd nl#kh Asp
s¥6Q10GRubNéh aep Alguid ar§esrA\Ipe Giis Arg Val

Lys 675,680 685 445

atc aaa cga ttg gag aac gag cga gaa gaa ttg 1392
Ile Lys Arg Leu Glu Asn Glu Arg Glu Glu Leu
455 450

gaa gct gaa acce ttg cga aaa caa gaa gag gcea 1440
Glu Ala Glu Thr Leu Arg Lys Gln Glu Glu Ala
470 475 480
act gece gag ttg gca cag aca cga cac gac tat 1488

Thr Ala @lu Leu Ala Gln Thr Arg His Asp Tyr
490 495

Ctaa aag gaa gag gag att gaa gct ctt cga aaa 1536
Gln Lys Glu Glu Glu Ile Glu Ala Leu Arg Lys
505 510

att gaa caa ttg aac atg cga ttg gct gag gct 1584
Ile Glu Gln Leu Asn Met Arg Leu Ala Glu Ala
520 525

ace gag gtt gea cga ctec aag aag aag tac caa 1632
Thr Glu Val Ala Arg Leu Lys Lys Lys Tyr Gln
535 540

ttg gaa ttg tcg ttg gat gcc got aat aag gct 1680
Leu Glu Leu Ser Leu Asp Ala Ala Asn Lys Ala
550 555 560

aag acg atc aag aag caa gct ctc caa atc act 1728
Lys Thr Ile Lys Lys Gln Ala Leu Gln Ile Thr

570 575

tat gat gag gta cat cgt caa ttg caa caa gct 1776




Ser
700
715
725
740
755
770
Leu
Adn
Gn
Ser
Thr
Ser

Der mat ophagoi des fari nae

Thr

Au
720
730
745
760

&

e =NONONO o)

Lys
Thr
Arg
735
750
765

cQ

Leu
Lys
du
Al a
du
Hi s

Asn Qu Lys Va
Gu @y Met Ser An Gn

Arg Gu Leu u Ala Ala Qu
egwgin fa

Pro

Asn
Ser
Ser

LenggF

Asn Phe

gtt
val

gaa

Glu

cga
Arg
625

ctt

Leu

act
Thr

cte

Leu

tcyg

Ser

gaa
Glu
705

cga

gat
Asp

ttg
Leu

610

gct

Ala

aca

Thx

gaa

Glu

cga

aca
Thr
690

aca

Thr

att
Ile

A u Val
Lys Leu Gu Ser Arg Ile
Arg Arg Arg Hs Ala GQu
Arg

Val

Leu Qu Ser
Lys Ser

A u Thr
Leu A u Thr

Au
du

Au Ala Asn Al a

Lys G u Leu Leu

785 790 795 BOO Lys._Ygl
805 810 815 Asn Leu Thr Arg Val
820 825 830 Asp Arg Ala Asp A n Ala Glu
TP Val Thr
A u G@n Gu

59 S I B ) R e

<212>5¥PRT <213>

865 8?@ 875 <210> 15

caa
Gln
595

gag
Glu

gcc
Ala

acc

Thr

ttc
Phe

atc
Ile
675

aag

Lys

atc

Ile

gaa
Glu

ttg ggt gtc act

Leu

gag
Glu

gaa
Glu

atc

Ile

tct
Ser
660

tct

Ser

gac

Asp

aag

Lys

gaa

Glu

Gly

atg
Met

caa
Gln

aat
Asn

645

gct
Ala

gac

Asp

ttg

Leu

aaa

Lys

gtt
val
725

val

cga

Arg

atg
Met
630

gtc
Val

ctt

Leu

gaa

Glu

cte

Leu

tca
Ser

710

gag
Glu

Thr

gtc
val
615

cac

His

aac

Asn

caa

Gln

cga

Arg

gaa
Glu
695

ttyg

Leu

gect
Ala

caa

5&11> 701

cga

cga

Gln Arg Arg

600

aac

Asn

gaa
Glu

ckte

Leu

aac

Asn

gtg
val
680

tca

Ser

gaa
Glu

aat
Asn

ttg

Leu

gag
Glu

gct
Ala

gat
Asp
665

caa
Gln

gaa
Glu

acc

Thr

gca

Ala

gaa

Glu

geca
Ala

tog
Ser
650

tac

Tyr

ada

Lys

acg
Thx

gaa

Glu

ttg
Leu

730

Arg Val
Val Arg
Leu Al a
Arg Asp
Thr Qu
Leu A n

tgc caa

Cys Gln

caa gca
Gln Ala
620

gtt gte
Val val
635

gee aag
Ala Lys

gat gaa
Asp Glu

ctt acc
Leu Thr

gaa cgt
Glu Arg
700

gta cga
Val Arg
715

get ggt
Ala Gly

Thr
Asn
Ay
Val

Lys
Asn

gca
Ala
605

ctt

Leu

cga

Arg

age

Ser

gta
Val

att
ITle
685

gtc

Val

aat

Asn

ggt
Gly

Lys Leu
Leu dn |

a 121 2R g

Met Leu Arg Lys Lys
GQu Qu Asp H s Lys
775 780 2 2 APR 2004 -26 An lle An Leu Leu G n Gu Met Ser Asp Lys
Tyr Lys Arg G n Mt Adn Qu

Arg

ttg acc gece
Leu Thr Ala

cgt
Arg

gtc
Val

aaa

Lys

cac
His

670

gag
Glu

aca

Thx

ctc

Leu

aaa

Lys

gct
Ala

aac

AsSn

ttg
Leu
655

aag

Lys

gtc
Val

aaa

Lys

caa

Gln

cga
Arg
735

aaa

Lys

gaa’

Glu
640

gag
Glu

gaa

Glu

aag

Lys

ttg

Len

atc
Ile
720

gtc
Val

690 695
le 705 710

Arg Phe

1824

1872

1320

1968

2016

2064

2112

2160

2208




860
Leu

Leu
Al a
Al a
Au
Thr
Asn
Asp

Ser
Lys
Arg

<400> 15 Met Asn Lys Lys Arg Asp Ser Gu Leu Arg Lys Leu Arg Lys Leu
1510 15 Au Asp Val Hs Ile Qu Ser Qu Qu Thr Ala H's H's Leu Arg

20

35

50
Asn
Tyr
Val
Thr
Asn
Thr
Leu
Val
Gn

25 30 Lys HHs @n Ala Ala lle Gdn Gu Met dn Aspgﬁkggﬁﬁeln
40 45 A n-Lys Ala Lys Asn Lys Ser Asp Lys Qu Lys VS PHE G n
55 60 2 2 APR 2004 -27 du Val Phe Qu Leu Leu Ala A n Leu Au Thr
Lys Qu Lys 65 70 75 80 Leu Thr Ala Leu Lys Asn Val GQu Lys Leu
Thr Val Hi's Gu 85 90 95 Leu Asn Ile Lys Ile Gu GQu Ile Asn Arg
Il'e u Leu Thr 100 105 110 Ser Hjs Lys Gn Arg Leu Ser Gn GQu
Qu Leu Ile Lys Gu 115 120 125 Val Hs Qu Val Lys Leu @ n Leu
Ala Asn H's Leu Lys Thr 130 135 140 An lle Ala @dn Gn Leu Gu
Arg Hs Arg Leu Gu Qu du 145 150 155 160 Gu Arg Lys Arg Ala
AQu Asn Hs Ala Hs Thr Leu Qu Val 165 170 175 Qu Leu G u Ser Leu
A n3EePLEspREI@FaR S69 GRrua FIArgpt 48O gB8Sat0@ad exrtGhea Le@26k u

LeusTaralay syAlauAsth 6ty sAgP1 ardl &pSes1 ch95:200:12081 ciu

740 745 750

gaa gaa cga cga ¢ga cac gca gaa act gaa aag atg ctt cga aag aag 2304
Glu Glu Arg Arg Arg His Ala Glu Thr Glu Lys Met Leu Arg Lys Lys
755 760 765

gat cat cgt gtc aag gaa ttg ttg ctt caa aac gag gag gac cat aaa 2352
Asp His Arg Val Lys Glu Leu Leu Leu Gln Asn Glu Glu Asp His Lys
770 775 780

caa alt caa ttg ttg caa gaa atg tcec gat aaa ttg aac gaa aag gte 2400
Gln Ile Gln Leu Leu Gln Glu Met Ser Asp Lys Leu Asn Glu Lys Val
785 790 795 800

aayg gtt tac aaa cga caa atg caa gaa cag gag gga atg age caa caa 2448
Lys Val Tyr Lys Arg Gln Met Gln Glu Gln Glu Gly Met Ser Gln Gln
805 810 815

aac ttg acc cgt gtc cga cga ttc caa cga gag ttg gaa gcc goc gaa 2496
Asn Leu Thr Arg Val Arg Arg Phe Gln Arg Glu Leu Glu Ala Ala Glu
820 825 830

gac cga gct gat caa got gaa tec aat ttg teg tte ate cga goc aaa 2544
Asp Arg Ala Asp Gln Ala Glu Ser Asn Leu Ser Phe Ile Arg Ala Lys
835 840 845

cat cga teg tgg gbtc acc acc agt caa gtt cct gge ggt act cga caa 2592
His Arg Ser Trp Val Thr Thr Ser Gln Val Pro Gly G€ly Thr Arg Gin
850 855 860

gtc ttt gtc acg gaa caa gag age tcg aac ttt 2625
Val Phe Val Thr Glu Gln Glu Ser Ser Asn Phe
865 870 ' 875




o Trp
Au
235
245
2 2
Al a
Val
Ile
Arg

Arg
Arg
Lys
Al a

Lys
Au
240
250
APR
Adn
Thr
Al a
Asp

Ile
Asp
Adn
Adn

Ser Lys
Leu Arg
Adn Leu
255 Ser
20M - 28
Leu GQu
Met Leu
A u Leu
Adn Arg
Leu Al a

Hi s

a u<%ed&
Glu<&'x Afa Lys Asn A n Arg Leu Ile
Val <Arg bk Asp Tyr

Tyr
Arg
du
Ar'g
260
275

Glu
Lys
Al a
Leu
265
280

Ala Gu Leu dn A a
Ala @n Lys Ile
Leu Asn Lys Cys
G u Val
Ala Thr Arg Hi's
Lys Il e Asn Leu

Met
Leu
Adn
270
285

Ser

Hs Qu Asp Qu Val 210 215 220
Ser Qu Tyr u Au 225 230
Ser Ser Leu Gu Lys (d.n,lys
Val Leu Ile Mt - i‘pﬁ\gguE@y"u Lys
Ala Gdn dn Leu Gu Lys Arg Val
Asp Leu Lys Asn Lys Leu u Qu

Au

290 295 300 Mt Au dn Ala dn
G n 305 310 315 320 Lys.bau G n
Hs Gn Leu 325 330 335 Ala Arg
GQu Ala Lys Ser 340 345 350 dn
glln Qu lle du lle 355 360 365
er Ala Ala Tyr Lys du 370 375
385
GQu Lys Arg Leu Ala

<213> Blomia tropicalis

<400> 14

Met Ala Ala

1

His

Thr Arg

Glu Arg
50

val

65

Ser

Lys

Ala

Asp

Lys

145

Thrx

Gly Gly

Gln

Glu

Leu

His

Gln

130

Gln

Ala

Arg SBer Ala Lys Tyr Met Tyr Gln

Asp Ile Ser Ile Glu Thr

20

Tyr Gly
25

Leu Glu Asp Lys Ile Arg Leu Leu Ser

35 40

Glu Leu Arg Gln Arg Val Glu

55

Glu Arg

Thr Glu Glu

75

Leu
70

Leu Met Asn Arg Leu

Vval Thr

85

Ser Glu Met Asn Lys Lys

90

Arg

Val His
105

Arg Lys Leu Leu Glu Met

160

Asp

Gin His Gln Ala Ala

iz0

His Leu

115

Arg Lys

Gln val Gln

135

Leu Asp Lys Ala Lys Asn

Ala
150

Lys Phe Gin Glu Val Phe Glu Leu

155
Val Ala Gln
170

Asn Lys Asp Leu

165

Lys Lys

Lys
H s
Au
Leu
Lys
380
390

dn

Ser

Asp

Glu

Lys

60

Glu

Asp

Glu

Ile

Lys

140

Leu

Thr

du
Au
Asn
Asn
Arg
Al a
395
405

Ser

Leu

Asp

45

Ser

Thr

Ser

Ser

Gly

30

Leu

Asp

Glu

Glu

Glu

Leu
Tyr
Lys
Asp
Leu
Au
400
410

Arg Ala

15

Ala

Glu

Ile

Gly

Leun

95

Glu

110

Gln

125

Ser

Ala

Val

Glu

Asp

Gln

Glu

Met

Lys

Val

Lys
175

Arg
du
Lys
Al a
du
Thr
Al a
415

Gly

Leu

Ser

Thr

Ser

80

Ala

Thr

Gln

Glu

Glu

160

Leu

Val
Lys
Leu
Hi s
Asn
Leu
du

Lys
Leu
Thr
Arg
Gu
Arg
Leu




Lys
430
440
450
Ile
Thr
Adn
Adn
Arg
Arg
Al a
Lys
Gn

Asp
Au
445
455
Asp
Au
Al a
Al a
Al a
Val
Lys
du
Leu
Gn

,_
@
c
CPQONTEQ

0

Au
Lys
Asn
Ser
Val Hi

Q2>

—
<
(9]

Thr

Ser

Ala

225

. His

Ala

Glu

Ala

305

Ile

Ala

Ile

COQCT SSNODCC

APR
Lys

lle Au Al a
Asn Met Arg
Ala Arg Leu
2004 -29 Gu Leu Ser Leu Asp Ala Ala As

465 470 475 480 Thr. Met Lys Lys An Ala Leu An lle
Ala H's Tyr
Gn Leu Ay
Gu Au Mt
Gn Ala Qu
Leu Thr Thr
Leu A u Ser

s Lys GQu Leu
Threld eyd Thd ¥al [Bis
Gu Arg Leu Vagglys

val

Glu

210

Asn

Arg

His

Glu

Gly

290

His

Ser

Leu

Met

Vval

val @Glu val
195

Leu Ile Lys
His Leu Lys
Leu Glu Asp

245

Thr Leu Glu
260

Sex Glu Ala
275 '

Asp Ala Ala
Val Asp Glu
Glu Tyr Gly

325

Glu Lys Gln
340

Asp Leu Glu
355

Ser Gln Leu

Leu Arg Lys An Tyr An lle Au Ile 420 425
Leu Ala GQu Ala Gu Ala Lys Leu Lys Thr 435

Lys Lys Lys Tyr Adn Ala @n IIenzThr %u%gqu
Ifyé‘ a Asn

485 490 495 Asp Qu Val Hs Arg An Leu G@n
Val 500 505 510 Thr Gn Arg Arg Cys G n Ala Leu
Arg 515 520_525 Ile Ala Leu Gu @ n Ala Asn
Adn Leu 530 5540 Hs u Gu Ala Val Val
Il'e Asn Val 545 550 555 560 Asn Leu Al a Ser

G u Phe Ser Ala Leu 565 570 575 A n Ala Asp Tyr
Arg Ile Ser Asp Gu 580. 585 590 Arg Val dn
Ger LéhraspySlAdps L Ble Cbu C180Ble6686n AT [le G u
Leu A u Thigeval Lys Lys Ser;s¢610 615 620

Thr Ala His Arg @ln Arg Leu Ser Gln Glu Asn
200 205

Glu Val His Glu Tyr Lys Ile Ser Leu Asp Asn
215 220

Gly Gln Ile Ala Gln Gln Leu Glu Asp Thr Arg
230 : 235 240

Glu Glu Arg Lys Arg Ser Ser Leu Glu Asn His
250 255

Val Glu Leu Glu Ser Leu Lys Val Gln Leu Glu
265 270

Arg Leu Glu Leu Glu Arg Gln Leu Thr Lys Ala
280 - 285

Ser Trp Lys Ser Lys Tyr Glu Ala Glu Leu Gln
295 300

Val Glu Glu Leu Arxrg Arg Lys Met Ala Gln Lys
310 315 320

Glu Gln Leu Glu Ala Leu Leu Asn Lys Cys Ser
330 335

Lys Ala Arg lLeu Gln Ser Glu Val Glu Val Leu
345 350

Lys Ala Thr Ala His Ala Gln Ala Leu Glu Lys
360 365

Glu Lys Ile Asn Leu Asp Leu Lys Ser Lys Leu




Leu
635
645
660
Hi s
Pro

AQu
640
650
665
Arg
Arg

An du Val Arg Thr Leu Hs Val Arg lle Gu Au Val Qu 625 630
Ala Asn Ala Leu Ala Ay Gy Lys Arg Val Ile Ala Lys Leu Qu Ser

655 Arg Ile Arg Asp Val Gu Ile Au Val Qu Gu Gu Arg Arg Arg Hi s
670 2 2- APR 2004 -30 Ala Qu Thr Asp Lys Met Leu ARa} LARR 8 Asp
Val "Lys Qu 675 680 685 Leu Leu Leu G n Pro Pro Qu Arg Gu H's
Val 690 695 700 <210> 16 <211> 878 <212> PRT <213> Drosophila

mel anogaster <400> 16 Met Ser Ser Ser A n Ala Val Arg Ser Ser Lys Tyr Ser

Tyr
Tyr
Leu
du
Arg
Asn
Asp

Arg
Ile
Leu
Arg
Leu
Arg
Val

Ala 1 5 10 15 Thr Ser Thr Ay Prteqdy Thr Ala Asp Val Asn Ile Gu
A@n 20 25 30 Asp Leu Ser Ser Leu Ser Arg Leu Qu Asp Lys Ile Arg
G@n 35 40 45 Asp Asp Leu u Val Qu Arg Gu Leu Arg @dn Arg Ile
Gu 5% 5 60 Lys Ala Asp-Leu Ser Val Angyal Ile An Met Ser GQu
Gu 6 0758OGIuAIaEanGIyGIyAIa UHs Gn Phe u Ala
Lys Arg 85 90 95 Asp Ala Gu Leu Leu Lys Leu Arg Lys Leu Leu GQu
H selewiu val Ser Met Leu Leu Glu GIn Thr Gln Lys Asp Leu Arg Val

igs 390 385 400

Lys Ile Ala Asp Leu Gln Lys Leu Gln His Glu Tyr Glu Lys Leu Arg
405 410 415

Asp Gln Lys Glu Ala Leu Ala Arg Glu Asn Lys Lys Leu Ala Asp Asp
420 425 430

Leu Ala Glu Ala Lys Ser Gln Leu Asn Asp Ala His Arg Arg Ile His
435 440 445

Glu Glno Glu Ile Glu Ile Lys Arg Leu Glu Asn Glu Arg Glu Glu Leu
450 455 460

Ala Ala Ala Tyr Lys Glu Ala Glu Thr Leu Arg Lys Gln Glu Glu Ala
465 470 475 480

Lys Asn Gln Arg Leu Thr Ala Glu Leu Ala Gln Thr Arg His Asp Tyr
. 485 490 495

Glu Lys Arg Leu Ala Gln Lys Glu Glu Glu Ile Glu Ala Leu Arg Lys
500 505 51¢

Gln Tyr Gln Ile Glu Ile Glu Gln Leu Asn Met Arg Leu Ala Glu Ala
515 520 525

Glu Ala Lys Leu Lys Thr Glu Val Ala Arg Leu Lys Lys Lys Tyr Gln
530 535 540

Ala Gln Ile Thr Glu Leu Glu Leu Ser Leu Asp Ala Ala Asn Lys Ala
545 550 555 560

Asn Ile Asp Leu Gln Lys Thr Ile Lys Lys Gln Ala Leu Gln Ile Thr
565 570 575




100
115
Lys
Val

Ile
Au
Ile
Lys
Ser
Arg
Leu
du
Asn

105
120
Asn
Tyr
Val
Leu
Ser
Asp
Lys
Leu
H s
du
Al a

110 A u Ser
22 APR 2004 Ile Thr Asp Phe An QQu G@n Val Qu Ile Leu Thr
a 130
u--345
u Lys
| Lys
s Arg
n Asp
'n Val
Gu Asp Qu

hexgd‘inl L\fa %JQ ﬁ.ﬁéﬁ Q‘sl%e{ralv isgzg% %g% L%ége‘lér QlM&G n Leu du

125 |

Lys A
du Le
Ser @
Asn Va
Ser Hi
vVal @
Ser @

Ser

u Ala Argl e
Asp Ala Thr Se¥°Trp

AQu du Thr Thr Leu Leu Leu Lys Lys Lys H's Asn Qu lle

135 140 Arg Ala Qu Lys Asp Lys Ala Lys__l?he_(éal hr du
150 155 160 Leu Ser Gn Ile G u Ser Tyr-Z/Tx?s#}\f’LyEG u Lys
165 170 175 His Ile Ser Lys Leu Qu Val Ser Ile Ser
Ile 180 185 190 Gu G u Leu Asn Arg Thr Val Ile Asp
Ser Arg 195 200 205 Leu Ser Gn GQu Asn Ile Gu Leu Thr
Leu Lys 210 215 220.¥gelL G n Leu Asp Thr Val Ser Phe
Ile Ser Gn 225 230 235 240 Leu G u Asp Ala Arg Arg
Asp Arg Arg Arg Ser 245 250 255 Leu Leu Qu Ser Ser
Leu u Arg n Leu Val Lys Al a
G n Asn Ly$8Trp 590

Val Asp Gln Leu Gly Val Thr Gln Arg Arg Cys Gln Ala Leu Thr Ala

Glu

625

Leu

thr

Leu

Ser

Glu

705

Arg

Ile

Glu

Asp

Leu

610

Ala

Thr

Glu

Arg

Thr

650

Thr

Ile

Ala

Glu

His

770

595

600 605

Glu Glu Met Arg Val Asn Leu Glu Gln Ala Leu Arg Ala Lys

615 620

Ala Glu Gln Met His Glu Glu Ala Val val Arg Val Asn Glu

Thr

Phe

Ile

675

Lys

Ile

630 635 640

Ile Asn Val Asn Leu Ala Ser Ala Lys Ser Lys Leu Glu
645 650 655

Ser Ala Leu Gln Asn Asp Tyr Asp Glu Val His Lys Glu
660 665 670

Ser Asp Glu Arg Val Gln Lys Leu Thr Ile Glu Val Lys
680 685

Asp Leu Leu Glu Ser Glu Thr Glu Arg Val Thr Lys Leu
695 700

Lys Lys Ser Leu Glu Thr Glu Val Arg Asn Leu GIn Ile
710 715 720

Glu Glu Val Glu Ala Asn Ala Leu Ala Gly Gly Lys Arg Val

Lys

725 730 135

Leu Glu Ser Arg Ile Arg Asp Val Glu Ile Glu Val Glu
740 745 750

Arg Arg Arg His Ala Glu Thr Glu Lys Met Leu Arg Lys Lys

755

760 765

Arg Val Lys Glu Leu Leu Leu €ln Asn Glu Glu Asp His Lys

775 780




290
305
Leu
Thr
Ser
Au
Ile
Al a
Asn
Au
Leu
Al a
Gn
Al a

295
310

Arg
Asn
Lys
Leu
Asp
Asn
Al a
du
Al a
Arg
Au

300 Asn Ser Qu Val Ala Ala Arg Ala Qu Qu Val Qu Qu lle Arg Arg

315 320 Lys Tyr @dn Val Arg Ile Thr Au-Leu Qu Qu Hs Ile Au Ser

325 330 335 22 P.PR 20 -32 Ile Val Lys Val Asn Asn Leuzgsép gﬁ%bt Lys

Leu Ala Ser 340 345 350 Gu Val Ju Val Leulle lle u Lys
Asn Ser Cys 355 360 365 Arg Qu Leu Thr Lys Ser Val Asn Thr Leu
Hs Asn Val Qu 370 375 380 Leu Lys Ser Arg Leu Asp GQu Thr Ile
Tyr Gu Thr Ser A n 385 390 395 400 Arg Asp Leu Lys Asn Lys His
Leu Val Arg Thr Val His Gu 405 4b@_415 Leu Asp Lys Val Lys Asp Asn
G n Leu Thr Arg G u Asn Lys 420 425 430 Lys Leu Gy Asp Asp Leu His
Lys Ay Ala lle Asn Qu Leu 435 440 445 Asn Arg Arg Leu H's Qu
Leu Gu Leu Arg Arg Leu Gu Asn 450 455 460 Au Arg Asp G u Leu Thr
Tyr uAla duAady 465 470 475 480 Lys Ala u Qu
a yGél rFl,&r ﬁlrLéﬁuAreée &y GAEpM%geAsﬁ'?PGFYP LgBR0GludysTyal Arg Hi s
Arg786g Leu Ala Qu kys Asp GQu Qu Ites A u 500 505 51800

Lys Val Tyr Lys Arg Gln Met Gln Glu Gln Glu Gly Met Ser Gln Gln
805 810 815

Asn Leu Thr Arg Val Arg Arg Phe Gln Arg Glu Leu Glu Ala Ala Glu
820 825 830

Asp Arg Ala Asp Gln Ala Glu Ser Asn Leu Sex Phe Ile Arg Ala Lys
835 840 845

His Arg Ser Trp Val Thr Thr Ser Gln Val Pro Gly Gly Thr Arg Gln
850 855 860

Val Phe Val Thr Glu Gln Glu Ser Sex Asn Phe
865 B70 875

<210> 15
<211> 701
<212> PRT

<213> Dermatophagoides farinae

<400> 15
Met Asn Lys Lys Arg Asp Ser Glu Leu Arg Lys Leu Arg Lys Leu Leu
1 5 10 15

Glu Asp Val His Tle Glu Ser Glu Glu Thr Ala His His Leu Arg Gln
20 " 25 30

Lys His Gln Ala Ala Ile Gln Glu Met Gln Asp Gln Leu Asp Gln Leu
35 40 45

Gln Lys Ala Lys Asn Lys Ser Asp Lys Glu Lys Gln Lys Phe Gln Ala
50 55 60




Ala lle Arg Lys Gn Thr Ser Ile Gu Ile u Gn Leu Asn Ala Arg 515 520 525
Val Ile Qu Ala Gu Thr Arg Leu Lys Thr Gu Val Thr Arg Ile Lys 2 2 APR
2004 -33 530 535 540 Lys Lys Leu @n lle Gn lle Thr Gu Leu du_| hSer
Leu Asp Val 545 550 555 560 Ala Asn Lys Thr Asn Ile Asp Le?l?GfWme\/al
Ile Lys Lys G n Ser 565 570 575 Leu A n Leu Thr Qu Leu Gn Ala Hs Tyr
G u Asp Val @d@n Arg An 580 585 590 - Leu Adn Ala Thr Leu Asp @n Tyr Al a
Val Ala Gn Arg Arg Leu Ala 595 600 605 Ay Leu Asn Ay Ju Leu Qu Gu Val
Arg Ser H's Leu Asp Ser Ala 610 615 620-A9n Arg Ala Lys Arg Thr val Qu
Leu Gn Tyr Au Au Ala Ala Ser 625 630 635 640 Arg Ile Asn Glu Leu Thr
Thr Ala Asn Val Ser Leu Val Ser Ile Lys 645 650 655 Ser Lys Leu Qu Gn
AJu Leu Ser Val val Ala Ser Asp Tyr Au Gu 660 665 670 Val Ser Lys Qu

Leu Arg Il eggervASp, A n Y 15,68 Val_ G u Leu
Lys Hi s Val GVaIVElGI u %Jdrfllu%% &l}é{s1 zgauGglg'e&aé\lu Er ?S ASS‘SB%Y%S%U?% Il e Val
Lys Leu Gu Fhr Ile Lys Lys SBP Leu Gu Val At Val Lys 705 718 715 720

Leu Thr Ala Leu Lys Asn Val Glu Lys Leu Glu Tyr Thr Val His Glu
‘ 85 90 95

Leu Asn Ile Lys Ile Glu Glu Ile Asn Arg Thr Val Ile Glu Leu Thr
100 105 110

Ser His Lys Gln Arg Leu Ser Glm Glu Asn Thr Glu Leu Ile Lys Glu
115 126 125

Val His Glu Val Lys Leu Gln Leu Asp Asn Ala Asn His Leu Lys Thr
130 ’ 135 140

Gln Ile Ala Gin Gln Leu Glu Asp Thr Arg His Arg Leu Glu Glu Glu
145 150 155 . 160

Glu Arg Lys Arg Ala Ser Leu Glu Asn His Ala His Thr Leu Glu val
165 7 170 175

Glu Leu Glu Ser Leu Lys Val Gln Leu Asp Glu Glu Ser Glu Ala Arg
- 180 185 190

Leu Glu Leu Glu Arg Gln Leu Thr Lys Ala Asn Gly Asp Ala Ala Ser
195 200 205

Trp Lys Ser Lys Tyr Glu Ala Glu Leu Gln Ala His Glu Asp Glu Vval
210 : 215 220

Glu Glu Leu Arg Arg Lys Met Ala @ln Lys Ile Ser Glu Tyr Glu Glu
225 230 235 240

Gln Leu Glu Ala Leu Leu Asn Lys Cys Ser Ser Leu Glu Lys Gln Lys
245 250 255

Ser Arg Leu Gln Ser Glu Val Glu Vval Leu Ile Met Asp Leu Glu Lys




Asn Leu

Ser Ile Arg Leu AQu Qu Val Qu Leu Asn Ala Val Ala Gy 725 730

Lys Arg Ile Ile Ser
740 745 750 Leu Gu Leu Gu Gu GQu Lys Arg Arg Hi s
755 760 765 Leu Arg Lys Lys Gu Arg Thr Val

Lys 4

Lys Leu Gu Ala Arg Ile Arg Asp

LUt e

GQu 770 775 780 Qu Asp A n Lys Asn Leu Ile Leu Leu Gn Asp Al a

735 2 2 PR 2094 -34 Ser
Leu Qu
Lys Ile
G n Cys
Leu Asp Lys Ser 785
Ser Gu dn du Ay
Phe G n Arg Gu Leu
Ser Ser Leu Asn lle
Thr Ser Thr Val Pro
Arg Thr Ile Thr Gu
Onchocer ca vol vul us
Ala Leu Tyr Lys Ser
275
Lys Ile Asn Leu
290
Met Glu Gln Ala
305
Lys Leu Gln His
Ala Arg Glu Asn
340
Gln Leu Asn Asp
365
Lys Arg Leu Glu
370
Ala Glu Thr Leu
385
Ala Glu Leu Ala
Lys Asp Glu Glu
420
Glu Gln Leu Asn
435
Glu Ile Ala Arg

450

Asp

Gln

Glu

325

Lys

Ala

Asn

Arg

Gln

405

Ile

Met

Leu

Leu

Lys

310

Tyr

Lys

His

Glu

Lys

390

Val

Glu

Arg

Lys

805 810 815 Vval

Lys

295

Glu

Glu

Leu

Arg

Arg

375

Gln

Arg

Ala

Leun

Lys
455

15 10 15 Pro Ser

280

Asn

Leu

Lys

Thr

Arg

360

ASp

Glu

His

Leu

Ala

440

Lys

Ay 850 855 860 Ser
860870 875 <210> kés <211> 891
<400> 17 Met Ser Ay Ser

dn

Val

Leu Tyr Arg Ser

Tyr

Phe Val

790 795 800 Thr Ala Lys Ile Asn Ile Tyr Arg Arg G n Leu
Ser n dn Thr Thr Thr Arg Val
820 825 830 Gu Ala AIZ8-Ju Asp Arg Ala Asp Thr Ala Qu
835 840 845 Ile Arg Ala Lys His Arg Thr

Arg Arg
Thr

Ile An @u Thr Thr

<2335 PRT <213>
Pro Ser Al a

Met Ser Ala Phe Ser Ay Leu Pro Al a
Al a Phe @ yAgérTl-maf&..rg‘His Ala Gln Gln Leu Glu Lys Arg Val Ala Gin Leu Glu

Lys

Arg

Leu

Asp

345

Ile

Glu

Glu

Agp

Arg

425

Glu

Tyr

Leu

Val

Arg

330

Asp

His

Leu

Ala

Tyr

410

Lys

Ala

Glin

Glu

Lys

315

AsSp

Leu

Glu

Ser

Lys

3895

Glu

Gln

Glu

Ala

Glu

300

Ile

Gin

Ala

Gln

Ala

380

Asn

Lys

Tyr

Ala

Gln
460

285

Val

Ala

Arg

Glu

Glu

365

Ala

Gin

Arg

Gln

Lys

445

Ile

Thr Met
Glu Leu

His Gln
335

Ala Lys
350

Ile Glu
Tyr Lys
Arg Leu

Leu Ala
415

Ile Glu
430 ‘

Leu Lys

Thr Glu

Leu

Gln

320

I.eu

Ser

Ile

Glu

Ile

400

Gln

Ile

Thi

Leu




? 2
Asp
Arg
Al a
Gn
Lys
Val
Gn
Adn
Asp
Phe
Asn
Al a

ASR
Lys
Asn
Leu
Ile
Leu
Leu
Ile
Arg

Gu
Arg
G n

2004 -35 20
lle Arg 35
Arg Ile 50
Thr Asp 65
A u Ser Asn
Leu Au Gn
Arg Lys Lys
Au Gn Leu
Leu Gn Hs
Leu A n Lys

25 30 Ser Val Ala Asp Leu Gy Ser Leu Thr Arg Leu Gu
40 45 Leu Leu A n GQu Asp Leu Au Ser Qu Arg Gu Leu
55 60 Qu Arg Qu Arg Ala Asp Leu Ser Va) -G,n.L Ile
70 75 80 Arg Leu Qu Asp Ala Gu dy Th?é'?hre‘@gsgh%er
85 90 95 Arg Lys Arg Qu Ala Gu Leu Gn Lys Leu Arg
100 105 110 Ser G n Leu Qu Asn Qu Asp Ala Met Asn
Hs 115 120 125 G n Asp Ala Cys Leu Asp Tyr Thr Qu
A n Lys 130 135 140 Ly289Asn Ser Lys Ile Asp Arg Gu Arg
Gu Val 145 150 155 160 Ile GQu Leu Thr Ala Ala lle
Asp Lys His Leu 165 170 175 Ala Qu Lys Ala Ala Qu Arg

Al a diunLaihiset | B=2uGhep Lrala Ses Ash80ys1 8Da 130 Ash aky s.eMabiMLnysAsp Leu

H's Mal Asn

Asp Leu Alg Gn dn 195 200 205 Arg A n Arg.leu Gn

Asn Asn Asp Leu Leu Lys Qu lle H's

Thr Met Lys Lys Gln Ala Leu Gin Ile Thr Glu Leu Gln Ala His Tyr

485 490 495

Asp Glu Val His Arg Gln Leu Gln Gln Ala Val Asp Gln Leu Gly Val

500 505 510

'~ Thr Gln Arg Arg Cys Gln Ala Leu Gln Ala Glu Leu Glu Glu Met Arg
51% 520 525

Ile Ala Leu Glu Gln Ala Asn Arg Ala Lys Ala Gln Ala Glu Gln Leu

530

535 540

His Glu Glu Ala Val Val Arg Val Asn Glu Leu Thr Thr Ile Asn Val

545

550 555 560

Asn Leu Ala Ser Ala Lys Ser Lys Leu Glu Ser Glu Phe Ser Ala Leu

565 570 575

Gln Ala Asp Tyr Asp Glu Val His Lys Glu Leu Arg Ile Ser Asp Glu

580 585 590

Arg Val Gln Lyg Leu Thr Ile @Glu Leu Lys Ser Thr Lys Asp Leu Len
585 600 605

Ile Glu Glu Gln Glu Arg Leu Val Lys Leu Glu Thr Val Lys Lys Ser

610

615 620

Leu Glu Gln Glu Val Arg Thr Leu His Val Arg Ile Glu Glu Val Glu

625

€30 635 640

Ala Asn Ala Leu Ala Gly Gly Lys Arg Val Ile Ala Lys Leu Glu Ser

645 650 655

Brg Ile Arg Asp Val Gilu Ile Glu Val Glu Glu Glu Arg Arg Arg His

660 665 T 670




210 215 220 2 2 APR 2004 -36 Asp G n Lys Val An Leu Asp Asn Leu A n H's
Val Lys Tyr A n Leu 225 230 235 240 Ala Adn Gn Leu Qu Qu Ala Arg Arg

Arg Leu Qu Asp Ala Qu Arg 245 250 255 Au Arg Ser Gn Le&ﬁ&mf«ﬁggn
Leu Hs Adn Val Gn Leu Gu Leu 260 265 270 Asp Ser Val Arg<Thr u Asp

Qu Qu Ser Ala Ala Arg Ala GQu 275 280 295 Ala Gu H's Lys Leu Ala Leu
Ala Asn Thr Au Ile Thr A n Trp Lys 290 295 300 Ser Lys Phe Asp Ala Qu
Val Ala Leu Hs Hs Qu Qu Val Gu Asp 305 310 315 320 Leu Arg Lys Lys
Met Leu Gn Lys An Ala Gu Tyr Qu Gu d304le 325 330 335 Au Ile Mt
Leu Gn Lys Ile Ser Gn Leu Gu Lys Ala Lys Ser Arg 340 345 350 Leu G n
Ser Qu Val Qu Vval Leu Ile Val Asp Lau Qu Lys Ala G n 355 360 365 Asn
ThrIIeAIaIIe Leu GuAr Ala Lys Qu @n Leu Gu Lys Thr 370 375 380

305 400 Al 2 Aaty Ak Péiﬂ NS 5855 dviki e Mg 654 EL04E Htys bt
405 410 415 Lys Asﬁ7Eeu Tyr Qu LysGMa Val Gu Gn £§5 Gu Ala Leu Ala Arg

420 425 430
Leu Leu Leu Gln Pro Pro Glu Arg Glu His Pro Arg Val
690 695 700

<210> 16
<2]11l> 878
<212> PRT

<213> Drosophila melanogaster

<400> 16
Met Ser Ser Ser Gln Ala Val Arg Ser Ser Lys Tyr Ser Tyr Arg Ala
1 5 10 15

Thr Ser Thr Gly Pro @ly Thr Ala Asp Val Asn Ile Glu Tyr Ile Glin
20 25 30

Asp Leu Ser Ser Leu Ser Arg Leu Glu Asp Lys Ile Arg Leu Leu Gln
35 40 45

Asp Asp Leu Glu Val Glu Arg Glu Leu Arg Gln Arg Ile Glu Arg Glu
50 55 &0

Lys Ala Asp Leu Ser Val Gln Val Ile Gln Met Ser Glu Arg Leu Glu
65 70 : 75 80

Glu Ala Glu Gly Gly Ala Glu His Gln Phe Glu Ala Asn Arg Lys Arg
85 80 95

Asp Ala Glu Leu Leu Lys Leu Arg Lys Leu Leu Glu Asp Val His Leun
100 105 1i0

Glu Ser Glu Glu Thr Thr Leu Leu Leu Lys Lys Lys His Asn Glu Tle
115 120 125




2 2
Al a
Al a
du
Arg
Leu
Phe
Arg
du
Al a
Lys
Thr
Ser
Arg

APR
Leu
Arg
Ser
Al a
Adn
Glu
Met
Ile
Asn
Val
Leu
Al a
Al a

2004 -37 GQu Asn Lys Lys Leu @ n Asp Asp Leu Hs Qu Ala Lys Gu
435 440 445 Ala Asp Ala Asn Arg Lys Leu Hs Qu Leu Asp Leu Qu Asn
450 455 460 Leu Ala Ay Gu lle Arg Gu Leu Gn Thaﬁl F%&I%gﬂLys
Gu 465 470 475 480 Ala Ala Arg Arg Asp Ala du As r’%} lbln
Leu Ala Gu 485 490 495 Leu A n Gn Leu Arg Ile u Met Au Arg Arg
G u Lys Qu 500 505 510 Gu Gu Met Gu Ala Leu Arg Lys Asn Met dn
Ile Asp Arg 515 520 525 Leu Thr Ala Ala Leu Ala Asp Ala Ju Ala
Lys Ala Qu Ile 530 535 540 Ala Atlg- Leu Lys Lys Lys Tyr Gn A a
Ala Gu Leu u Mt 545 550 555 560 Thr Val Asp Asn Leu Asn Arg
Ile Au Ala An Lys Thr Ile 565 570 575 Lys Lys An Ser Gu An Leu
Leu 1@GenTifd asperneleln @lu &P vaBlz 18216 3Ru Ty Gré s8R0Lkd m1keu G n A n
Asp Gnl"@” Al a Leu Ala@' 595 600 605 Arg Lys Val Ser Ala Leu
Gu Leu u Gu Cys Lys Val Ala 610 615 O Leu Asp Asn Ala Ile
Arg Lys Gn Ala Gu Ile Asp Leu Gu _

Arg Ala Glu Lys Asp Lys Ala Lys Phe Gln Thr Glu Val Tyr Glu Leu

145 150 155 160

‘Leu Ser Gin Ile Glu Ser Tyr Asn Lys Glu Lys Ile Val Ser Glu Lys
165 170 175

His Ile Ser Lys Leu Glu Val Ser Ile Ser Glu Leu Asn Val Lys Ile
180 185 190

Glu Glu Leu Asn Arg Thr Val Ile Asp Ile Ser Ser His Arg Ser Arg
185 200 205

Leu Ser Gin Gilu Asn Ile Glu Leu Thr Lys Asp Val Gln Asp Leu Lys
210 215 220

Val Gln Leu Asp Thr Val Ser Phe Ser Lys Ser Gln Val Ile Ser Gln
225 230 235 240 -

Leu Glu Asp Ala Arg Arg Arg Leu Glu Asp Glu Asp Arg Arg Arg Ser
245 250 255

Leu Leu Glu Ser Ser Leu His Gln Val Glu Ile Glu Leu Asp Ser Val
260 265 270

Arg Asn Gln Leu Glu Glu Glu Ser Glu Ala Arg Ile Asp Leu Glu Arg
275 280 285

Gln Leu Val Lys Ala Asn Ala Asp Ala Thr Ser Trp Gln Asn Lys Trp
290 295 _ 300

Asn Ser Glu Val Ala Ala Arg Ala Glu Glu Val Glu Glu Ile Arg Arg
305 310 315 320

Lys Tyr Gln Val Arg Ile Thr Glu Leun Glu Glu His Ile Glu Ser Leu
325 330 335




2 2
Ser
Leu
Hi s
Al a
Asp
Val
Val
Leu
Lys
du
Leu

APR
I'le
Ser

Al a
Val

Al a
Adn
Ile
Asp
Lys
H s
Leu

20034 -38- 625 630 635 640 Gu Ala Asn Gy Arg Ile Thr Asp Leu Val

Asn Asn Asn

Thr Ala d
Ala Asp G

Au dn Leu
Leu Arg Lys

lle dn d

Al a Lys Leu
Au du Thr
Asp Arg Arg
Lys Met Phe

(]lJI&XSVJJQHyéEUAllkgh

Glu val

Arg Glu
« 370

Leu Lys

385

Arg Asp

Leu Asp

Lys Leu

Asn Arg

450

Glu Arg
465

Lys Ala

Tyr Arg

Ala Ile

Val Ile

Leu

n Al a

u Arg
Hi s
Ser

u Al a

Glu

355

Leu

Ser

Leu

Lys

Gly

435

Asp

Glu

His

Arg

515

Glu

du
Arg
I'le
Val

340

Val

Thr

Arg

Lys

val

420

Asp

Leu

Glu

Glu

Ala

500

Lys

Ala

Leu
Lys
Leu
Asn
405
Lys
Asp
His
Leu
Gln
485
Glu

Gln

Glu

645 650 655 Thr Ala Ile Lys Asn Lys Leu Qu Thr GQu
660 665 670 Asp Leu Asp G u Ala Thr Lys eu
A rsn Arg Sty

Gu
Leu
Gu
Thr
Arg
Lys
Met

675 680 685 Asn Arg Al a Leu Al a?adph a Arg
690 695 700 Au An Gu Hs Ser Met Lys Ile
Gu 705 710 715 720 Au @n Vval Lys G@n Leu dn
Ala Ala 725 730 735 Ala Leu Leu Ay Gy Lys Arg
Arg Ile 740-8B25 750 Arg Asp Leu Au Thr Ala
Hs Lys Qu 755 760 765 Thr Gn Gy Ala Leu Arg
Au VvVal An 770 775 780 Met A n Val Asp Qu
Ala Gn Asp Thr 785 790 795 800 Ala Asp Arg

gsg L‘é’us Gﬁg %y(sz'I I'QetLE}lsz Qh\:t/' }§r095 Léljf OAla Ser

345 350

Ile Ile Asp Leu Glu Lys Ser Asn Asn Ser Cys
360 365

Ser Val Asn Thr Leu Glu Lys His Asn Val Glu
378 380

Asp Glu Thr Ile Ile Leu Tyr Glu Thr Ser Gln
380 395 400

Lys His Ala Asp Leu Val Arg Thr Val His Glu
410 415

Asp Asn Asn Asn Gln Leu Thr Arg Glu Asn Lys
425 430

Leu His Glu Ala Lys Gly Ala Ile Asn Glu Leu
440 445

Glu Leu Glu Leu Glu Leu Arg Arg Leu Glu Asn
455 450

Thr Ala Ala Tyr Lys Glu Ala Glu Ala Gly Arg
470 475 480

Arg Gly Gln Arg Leu Ala Ala Asp Phe Asn Gln
490 495

Arg Arg Leu Ala Glu Lys Asp Glu Glu Ile Glu
505 510

Thr Ser Ile Glu Ile Glu Gln Leu Asn Ala Arg
520 525

Thr Arg Leu Lysg Thr Glu Val Thr Arg Ile Lys




815 Gu Ala Gu Ser Leu Thr Met Ala Asn Leu A n Arg Val Arg Arg Tyr 820
825 830 2 2 APR 2004 -39 Gn Arg Gu Leu Gu Asp Ala Qu Asp Arg Ala Asp
Thr Ala A u Ser 835 840 845 Ser Leu Asn Ile Ile Arg Ala Lys His Arg Thr Phe
Val Thr Thr Ser 850 855 860 Thr Val Pro Ay Ser Gn Val Tyr Ile An Gu
Thr Thr Arg Thr Ile 865 870 875 880 Thr Qu Pro Pro Gu 2{)2 EBE mng Pro
Arg Val 885 890 <210> 18 <211> 872 <212> PRT <213> Cae h i
el egans <400> 18 Met Ser Leu Tyr Arg Ser Pro Ser Ala Ala Leu Leu Lys Ser
Pro Ser 15 10 15 Gn Ala Ala Phe Ay Al&33ro Phe Ay Ser Met Ser Val Ala
Asp Leu 20 25 30 Ay Ser Leu Thr Arg Leu Qu Asp Lys Ile Arg Leu Leu Gn
GQu Asp 35 40 45 Leu Qu Ser Qu Arg Qu Leu Arg Asn Arg Val Qu Arg Qu
Arg Ala 50 55 68sAsp Leu Ser Vals{dn Val Ile Al adgu Thr Asp Arg Leu GQu
Asp Al a

Lys Lys Leu Gln Ile Gln Ile Thr Glu Leu Glu Met Ser Leu Asp Val

545 550 555 560

Ala Asn Lys Thr Asn Ile Asp Leu Gln Lys Val Ile Lys Lys'Gln Ser
565 570 575

Leu Gln Leu Thr Glu Leu Gln Ala His Tyr Glu Asp Val Gln Arg Gln
580 585 590

" Leu Gln Ala Thr Leu Asp Gln Tyr Ala Val Ala Gln Arg Arg Leu Ala
595 600 605

Gly Leu Asn Gly Glu Leu Glu Glu Val Arg Ser His Leu Asp Ser Ala
610 615 620

Asn Arg Ala Lys Arg Thr val Glu Leu Gln Tyr Glu Glu Ala Ala Ser
625 630 €35 640

Arg Ile Asn Glu Leu Thr Thr Ala 2sn Val Ser Leu Val Ser Ile Lys
645 650 655

Ser Lys Leu Glu Giln Glu Leu Ser Val Val Ala Ser Asp Tyr Glu Glu
&60 665 670

Val Ser Lys Glu Leu Arg Ile Ser Asp @lu Arg Tyr Gln Lys Val Gln
675 680 685

Val Glu Leu Lys His Val Val ¢lu Gln Val His Glu Glu Gln Glu Arg
650 695 700

Ile Val Lys Leu Glu Thr Ile Lys Lys Ser Leu Glu Val Glu val Lys
705 710 715 720

Asn Leu Ser Ile Arg Leu Glu Glu Val Glu Leu Asn Ala Val Ala Gly
725 730 735




65 70 75 80 Au Ay Thr Thr Asp Ser An lle Gu SeriAsn Arg Lys Arg Qu Gy
85 90 95 GQu Leu Ser Lys Leu Arg Lys Leu Leu Qu Gu Ser A n Leu Au Ser

2:2
Adn
Lys
Au
Asp
Al a
Asp
Leu
Hi s
Arg
dn

APR
Asp
Lys
Val

Lys
Asn
Leu
Lys
Val

Arg
Leu

2004 -40 100 105 110 G u Asp Ala Met Asn Val Leu Arg WRL)ZEQHS
Ser Cys Leu 115 120 125 Asp Tyr Gn Asp An lle A n Leu G@n
Asn Ala Lys Ile 130 135 140 Asp Arg Gu Arg A n Arg Val G n H's
Ile Au Leu Thr Ala 145 150 155 160 Thr Ile Asp G n Leu A n Lys
Hs Thr Ala Qu Lys Ala Ala 165 170 175 Gu Arg Phe Gu Ala Gn
Gu Leu Ala Asn Lys Val Gu Asp 1884.185 190 Leu Asn Lys Hi s Val
Ala Gn dn Arg Gn Arg Leu A n 195 200 205 Ala G u Asn Asn Asp
GQu Val Hs Asp An Lys Val An 210 215 220 Leu Asp Asn Leu G n

Lys syl nyhiard At fe Gob Fd) tbUn@ Hia 229 AR0a23%:24 3 Al 2 Arg
Leu u Asp Ala Ju Arg uArg78er G n Leu 245 250 255 G n Ser

Hs An Val A@1°eu Gu Leu Asp’®8er val Arg Thr 280 265

Leu Glu Leu Glu Glu Glu Lys Arg Arg His Ala Glu Thr Ile Lys Ile
755 760 765

Leu Arg Lys Lys Glu Arg Thr Val Lys Glu Val Leu Val Gln Cys Glu
770 775 780

Glu Asp Gln Lys Asn Leu Ile Leu Leu Gln Asp Ala Leu Asp Lys Ser
785 7590 : . 795 800

Thr Ala Lys Ile Asn Ile Tyr Arg Arg Gln Leu Ser Glu Gln Glu Gly
805 810 215

Val Ser Gln Gln Thr Thr Thr Arg Val Arg Arg Phe Gln Arg Glu Leu
820 825 830

Glu Ala Ala Glu Asp Arg Ala Asp Thr Ala Glu Ser Ser Leu Asn Tle
835 840 - 845

Ile Arg Ala Lys His Arg Thr Phe Val Thr Thr Ser Thr Val Pro Gly
850 855 860

Ser Gln Val Tyr Ile Gln Glu Thr Thr Arg Thr Ile Thr Glu
865 870 B75

<210=> 17
<211> 891
<212> PRT

<213> Onchocerca volvulus
<400> 17
Met Ser Gly Ser Leu Tyr Arg Ser Pro Ser Ala Ala Leu Tyr Lys Ser

1 5 10 15

Pro Ser Met Ser Ala Phe Ser Gly Leu Pro Ala Ala Phe Gly Ser Met

Asn
Leu




270 Ala Leu Asp Gu Qu Ser Ile Ala Arg Ser Asp Ala Gu His Lys Leu 275
280 285 Asn Leu Ala Asn Thr Qu Ile Thr An Trp Lys Sex Lys Phe Asp Ala
290 295 300 2 2 APR 2004 -41 du Val Ala Leu Hs Hs Gu Qu VaI %E

Leu Arg Lys Lys Met 305 310 315 320 Leu Gn Lys G n Ala G2 AR d
Gnille ulle Met Leu Gn 325 330 335 Lys Ile Ser An Leu Glu Lys Ala
Lys Ser Arg Leu A n Ser Qu Val 340 - 345 350 u Val Leu Ile Val Asp Leu
GQu Lys Ala A n Asn Thr Ile Ala Leu 355 360 365 Leu Qu Arg Ala Arg Gu Gn
Leu Gu Arg Gn Val Ay Qu Leu Lys 370 33%-380 VvVal Arg Ille Asp Qu lle
Thr Val Qu Leu Gu Ala Ala A n Arg Gu 385 390 395 400 Leu Arg Al a Val
Asn Ala Qu Leu @ n Lys Met Lys H's Leu Tyr Qu 405 410 415 Lys Al a Vval
Gu GnLys Qu Ala LewgAla Arg G u Asn 4s Lys Leu 420 425 430 H's Asp
Gu Leu Hs Au Ala Lys Gu Ala Leu Ala Asp Ala Asn Arg 435 440 445 Lys
Leu Hs GQu Leu Asp Leu Qu Asn Ala Arg Leu Ala Gy GQu Ile 450 455 460
Arg G u Leu SBrnVahalafbsp Leu GlysSE) denl thrAspg Alea @ Adp duvar §léAdpg 465 470
475 480 35 40 45

Leu Leu Gln Glu Asp Leu Glu Ser @lu Arg Glu Leu Arg Asn Arg Ile
50 55 60

Glu Arg Glu Arg Ala Asp Leu Ser Val Gln Leu Ile Ala Leu Thr Asp
65 70 75 80

Arg Leu Glu Asp Ala Glu Gly Thr Thr Asp Ser Gln Ile Glu Ser Asn
85 20 85

Arg Lys Arg Glu Ala Glu Leu Gln Lys Leu Arg Lys Leu Leu Glu Glu
100 105 110

Ser Gin Leu Glu Asn Glu Asp Ala Met Asn Val Leu Arg Lys Lys His
115 120 125

Gln Asp Ala Cys Leu Asp Tyr Thr Glu Gln Tle Glu Gln Leu Gln Lys
130 135 140

Lys Asn Ser Lys Ile Asp Arg Glu Arg Gln Arg Leu Gln His Glu Val
145 150 155 160

TIle Glu Leu Thr Ala Ala Ile Asp Gln Leu Gln Lys Asp Lys His Leu
165 170 175

Ala Glu Lys Ala Ala Glu Arg Phe Glu Ala Gln Thr Ile Glu Leu Ser
180 i85 190

Asn Lys Val Glu Asp Leu Asn Arg His Val Asn Asp Leu Ala Gln Gln
185 200 205

Arg Gln Arg Leu Gln Ala Glu Asn Asn Asp Leu Leu Lys Glu Ile His
210 215 220




Ala G.u Asn Arg Ala Gn Arg Ala Leu Ala Ju Leu Gn Ala Leu Arg 485 490.
495 Ile Qu Met Qu Arg Axg Leu Gn Qu Lys Qu Gu Gu Mt u Ala 500
505 510 2 2 APR 2004 -42 Leu Arg Lys Asn Leu Gn Phe Cu lleg Asp Arg,Leu
lle Ala Ala Leu 515 520 525 Ala Asp Ala Gu Ala Arg Met Ly%zSéBRGWﬂMIIe
Ser Arg Leu Lys Lys 530 535 540 Lys Tyr dn Ala Qu Ile Ala Qu Leu GQu
Met Thr Val Asp Asn Leu 545 550 555 560 Asn Arg Ala Asn Ile Au Ala Gn
Lys Thr Ile Lys Lys G n Ser Gu 565 570 575 A n Leu Lys Ile Leu @ n Al a
Ser Leu Gu Asp Thr G n Arg Gn Leu 580586590 G n Gn Val Leu Asp G n
Tyr Ala Leu Ala G n Arg Lys Val Ala Ala 595 600 605 Leu Ser Ala GQu Leu
GQu Au Cys Lys Thr Ala Leu Asp Asn Ala Ile 610 615 620 Arg Ala Arg Lys G@n
Al a d u Val aeppelredyd Rr1GL1n Aka HAgnath \Lefir gln 625 BI0LE3FyH4@in LeuSer Asp
Leu Il e Ser ;hbke Asn Asn Asn Lgy Thr Ser Ile Lyg.Asn 645 650 62§0Lys Leu
Gu Thr Au Leu Ser Thr Ala G n Ala Asp Leu Asp Gu Val 660 6 670 Thr
Lys Gu Leu Hs Ala Ala Asp Qu Arg Ala Asn Arg Ala Leu Ala 675 680 685
Asp Al a Al aadsgeWl @lvaleuGhin Gla Alauatd s Arddieu @1 L& Ak SGISEArg

245 250 255

Glu Arg Ser Gln Leu Gln Ala Gln Leu His Gln Val Gln Leu Glu Leu
260 265 270

Asp Serxr Val Arg Thr Ala Leu Asp Glu Glu Ser Ala Ala Arg Ala Glu
275 280 285

Ala Glu His Lys Leu Ala Leu Ala Asna Thr Glu Ile Thr Glm Trp Lys
290 295 300

Ser Lys Phe Asp Ala Glu Val Ala Leu His His Glu Glu Vval Glu Asp
305 310 315 320

Leu Arg Lys Lys Met Leu Gln Lys Gln Ala Glu Tyr Glu Glu Gln Ile
325 330 335

Glu Ile Met Leu Gln Lys Ile Ser Gln Leu Glu Lys Ala Lys Ser Arg
340 345 350

Len Gln Ser Glu Val Glu Val Leu Ile Val Asp Leu Glu Lys Ala Gin
355 360 365

Asn Thr Ile Ala Tle Leu Glu Arg Ala Lys Glu Gln Leu Glu Lys Thr
370 375 380

Val Met Glu Leu Lys Val Arg Ile Asp Glu Leu Thr Val Glu Leu Glu
385 380 395 400

Ala Ala Gln Arg Glu Ala Arg Ala Ala Leu Ala Glu Leu @ln Lys Met
405 410 415

Lys Asn Leu Tyr Glu Lys Ala Val Glu Gln Lys Glu Ala Leu Ala Arg
420 4258 430




690 695 700 Met Lys Ile Asp Ala Leu Arg Lys Ser Leu u Ju d@n Val Lys Gn
2 7 pPR 24 4 -43 705 710 715 720 Leu Gn Val Anlle dn Qu Ala Qu Al a

Ala Ala Leu Leu Ay Ay 725 730 735 Lys Arg Val Ile Ala L &W% Thr
Arg Ile Arg Asp Leu Qu Thr 740 745 750 Ala Leu Asp GQu % Arg
Hs Lys Gu Thr Gn Asn Ala Leu 755 760 765 Arg Lys Lys Asp Arg Arg Ile Lys
GQu Val dn d@n Leu Val Asp Qu 770 775 780 G u H's Lys Asn Phe Val Met
Ala G n Asp Thr Ala Asp Arg Leu Thr 785 790 795 800 G u Lys Leu Asn Ile
Gn Lys Arg G n Leu Ala Gu Ser Ju Ser Va37805 810 815 Thr Met G n Asn Leu
Gn Arg Val Arg Arg Tyr Gn Hs Gu Leu Gu 820 825 830 Asp Ala Qu Gy
Arg Ala Asp Gn Ala Qu Ser Ser Leu His Leu Ile 835 840 845 Arg Ala Lys
H's Arg Ser Ser Val Val Thr Gy Lys Ser Ser Ser Lys 850 855 860 Il|e Phe

Val Thr du Asp_Asp Tyr 865 870 <210> 19 <211> 20 <212> PRT
Glu A=zn Lys Lys Leu Gln Asp Asp Leu His Glu Ala Lys Glu Ala Leu

435 440 ’ 445

Ala Asp Ala Asn Arg Lys Leu His Glu Leu Asp Leu Glu Asn Ala Arg
450 455 460

Leu Ala Gly Glu Ile Arg Glu Leu Gln Thr Ala Leu Lys Glu Ser Glu
465 470 475 480

Ala Ala Arg Arg Asp Ala Glu Asn Arg Ala Gln Arg Ala Leu Ala Glu
485 430 495

Leu Gln Gln Leu Arg Ile Glu Met Glu Arg Arg Leu Gln Glu Lys Glu
500 505 510

Glu Glu Met Glu Ala Leu Arg Lys Asn Met Gln Phe Glu Ile Asp Arg
515 520 525

Leu Thr Ala Ala Leu Ala Asp Ala Glu Ala Arg Met Lys Ala Glu Ile
530 535 540

Ala Arg Leu Lys Lys Lys Tyr Gln Ala Glu Ile ARla Glu Leu Glu Met
- 545 550 ] 555 560

Thr Val Asp Asn Leu Asn Arg Ala Asn Ile Glu Ala Gln Lys Thr Ile
565 570 575

Lys Lys Gln Ser Glu Gln Leu Lys Val Leu Gln Ala Ser Leu Glu Asp
580 585 590

Thr Gln Arg Gln Leu Gln Gin Thr Leu Asp Gln Tyr BAla Leu Ala Gln
585 600 605

Arg Lys Val Ser Ala Leu Ser Ala Glu Leu Glu Glu Cys Lys Val Ala
610 615 620

Leu Asp Asn Ala Ile Arg Ala Arg Lys Gln Ala Glu Ile Asp Leu Glu




<213> Artificial Sequence 2 c APP, 2004 -44 <220> <223> Description of
Artificial Sequence:priner <400> 19 Ala Ala Thr Thr Ala Ala Cys Cys Cys Thr
Cys Ala Cys Thr Ala Ala 1 5 10 15 Ala dy Ay Ay 20 <210> 20 <§1iqﬁ 22
<212> PRT <213> Artificial Sequence <220> <223> Description of APKi¢W¢i al
Sequence: prinmer <400> 20 Cys Ay Gy @y Ala Thr Ala Thr Cs Ala Cys Thr
Cys Ala dy Cs 15 10 15 Ala Thr Ala Ala Thr Ay 20 <210> 21 <211> 20
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: prinmer <400> 21 Cys Thr Thr Cys -A8 Thr Cys Cys Thr Cys Cys Ala
Ala Thr Cys Ay 1 5 10 15 ‘ '

625 630 635 640

Glu Ala Asn Gly Arg Ile Thr Asp Leu Val Ser Ile Asn Asn Asn Leu
645 650 655

Thr Ala Ile Lys Asn Lys Leu Glu Thr Glu Leu Ser Thr Ala Gln Ala
660 665 670

Asp Leu Asp Glu Ala Thr Lys Glu Leu His Ala Ala Asp Glu Arg Ala
675 680 685

Asn Arg Ala Leu Ala Asp Ala Ala Arg Ala Val Glu Gln Leu His Glu
630 655 700

Glu Gln Glu His Ser Met Lys Ile Asp Ala Leu Arg Lys Ser Leu Glu
705 710 715 720

Glu Glo Val Lys Gln Leu Gln Val Gln Ile Gln Glu Ala Glu Ala Ala
725 730 735

Ala Leu Leu Gly Gly Lys Arg Val Ile Ala Lys Leu Glu Thr Arg Ile
740 745 750

P Arg Asp Leu Glu Thr Ala Leu Asp Glu Glu Thr Arg Arg His Lys Glu
755 760 765

Thr Gln Gly Ala Leu Arg Lys Lys Asp Arg Arg Ile Lys Glu Val Gln
770 775 780

Met Gln Val Asp Glu Glu His Lys Met Phe Val Met Ala GIn Asp Thr
785 790 795 800

Ala Asp Arg Leu Leu Glu Lys Leu Asn Ile Gln Lys Arg Gln Leu Gly
805 810 815

Glu Ala Glu Ser Leu Thr Met Ala Asn Leu Gln Arg Val Arg Arg Tyr
g20 825 830




2 2 APP 2t -45 dy Thr Ay Thr 20 <210> 22 <211> 20 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:priner

<400> 22 Ay @y Thr Cys Ay Cys Thr Cys Ala Ay Ala Al a Ggi Al a %Gy
5 10 15 dy Thr Ala Cys 20 <210> 23 <211> 23 <212> PRT < 3>MRRt b ci al
Sequence <220> <223> Description of Artificial Sequence:prinmer <400> 23 Al a
Ala Ay Cys Ala @y Thr Ay Gy Thr Ala Ala Cys Ala Ala Cys 1 5 10 15 dy
Cys Ala Ay Ala Ay Thr 20 <210> 24 2 2 APR 2004 -46 <211> 22

-39

Gln Arg Glu Leu Glu Asp Ala Glu Asp Arg Ala Asp Thr Ala Glu Ser
835 B840 845

Ser Leu Asn JTle Ile Arg Ala Lys His Arg Thr Phe Val Thr Thr Ser
850 855 860

Thr Val Pro Gly Ser Gln Val Tyr Ile Gln Glu Thr Thr Arg Thr Ile
865 870 875 88O

Thr Glu Pro Pro Glu Arg Glu His Pro Arg Val
885 890

«<210> 18
<2]11l> 872
<212> PRT

<213> Caenorhabditis elegans
<400> 18
Met Ser Leu Tyr Arg Ser Pro Ser Ala Ala Leu Leu Lys Ser Pro Ser

1 - 5 1¢ 15

Gln Ala Ala Phe Gly Ala Pro Phe Gly Ser Met Ser Val Ala Asp Leu
20 25 30

Gly Ser Leu Thr Arg Leu Glu Asp Lys Ile Arg Leu Leu Gln Glu Asp
35 490 45

Leu Glu Ser Glu Arg Glu Leu Arg Asn Arg Val Glu Arg Glu Arg Ala
50 55 60

Asp Leu Ser Val Gln Val Ile Ala Leu Thr Asp Arg Leu Glu Asp Ala
€5 . 70 75 80

Glu Gly Thr Thr Asp Ser Gln Ile Glu Ser Asn Arg Lys Arg Glu Gly
85 80 as

Glu Leu Ser Lys Leu Arg Lys Leu Leu Glu Glu Ser Gln Leu Glu Ser




<212> PRT <213>
Sequence: pri nmer
Cys Ala Ay Cys
<212> PRT <213>
Sequence: pri ner
Cys Ay Gy COys
<210> 26 <211>

Artificial Sequence <220> <223> Description of Artificial
<400> 24 Cys Ay Ay @y Ala Thr Ala Thr Cys Ala Cys Thr

1510 15 Ala Thr Ala Ala Thr Ay 20 <210 _?23&-, <?§B]t> 26

Artificial Sequence <220> <223> Descri pti oh*“0 Rr 1 ficial
<400> 25 Cys Gy Ay Ay Ala Thr Cys Cs Ala Thr Ay Gy

1510 15 Thr Cys Ay Ala Thr Cys Ala Ay Cys.-Ala 20 25
29 <212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence:prinmer-40-2 AP R 2044 -47 <400> 26 Cys

Gy Cys Thr Cys

Gy Ala Ay Thr Thr Ala Ala Ala Ala Ay Thr

100 105 110

Glu Asp Ala Met Asn Val Leu Arg Lys Lys His Gln Asp Ser Cys Leu

115 120 125

Asp Tyr Gln Asp Gln Ile Glu Gln Leu Gln Lys Lys Asn Ala Lys Ile

130 135 140

Asp Arg Glu Arg Gln Arg Val Gln His Glu Val Ile Glu Leu Thr Ala

145

Thr

150 155 160

Ile Asp Gln Leu @lo Lys Asp Lys His Thr Ala Glu Lys Ala 2la

165 170 175

Glu Arg Phe Glu Ala Gln Ala Asn Glu Leu Ala Asn Lys Val Glu Asp

180 185 ‘ 190

Leu Asn Lys His Val Asn Asp Leu Ala Gln @ln Arg Gln Arg Leu Gln

195 200 205

Ala Glu Asn Asn Asp Leu Leu Lys Glu Val His Asp Gln Lys Val Gln

210 215 220

{ Leu Asp Asn Leu Gln His Val Lys Tyr Thr Leu Ala Gln Gln Leu Glu

225 -

230 235 240

Glu Ala Arg Arg Arg Leu Glu Asp Ala Glu Arg Glu Arg Ser Gln Leu

Gln

245 250 255

Ser Gln Leu His Gln Val Gln Leu Glu Leu Asp Ser Val Arg Thr

260 - 265 270

Ala Leu Asp Glu Glu Ser Ile Ala Arg Ser Asp Ala Glu His Lys Leu

275 280 285

Asn Leu Ala Asn Thr Glu Ile Thr Gln Trp Lys Ser Lys Phe Asp Ala
220 295 . 300




1510 15 Thr Cys Gy

27
aat caaactc
gt gt cccaat
gt acact gca
aacgaaat ca
gt gt acacca
caat aat caa
ggacacggcg
gaggacaaga
gt t gaacgag
gaggccggag
gctaagcttc
tt gagacaaa
aaggcaaaga
ttggct cagg
tt ggaat aca
gaggttaccg
cat gaat aca
t t ggaggaca
cacgcccaca
gaggcccgat
aaat ccaaat
aagat ggccc

<211> 3111

<212>
tcgtctagtg
acat acacac
ttcgcaagtc
gt ct cat cct
ttttccaata
cgacaat ggc

Ala Gy Cys Thr Cys Thr Cys Thr Thr Ay 20 25 <210>

DNA <213> Blom a tropicalis <400> 27 gacatattcg
tcgtcgtcga gtattcgacc
accacacata ttcgacctgt
tcttcaccag aagcagagta
cattgaacac ctttctacac
gaat agaacc aatattgatt
gcaaagt at4i tgtatcagtc

agtt gt gcac
at acacact c
tctcacatca
acttctaaag
agacat aagg
ggct cgat ca

60 2gaaifadily

120
180
240
300
360

cccaagt ggc
gt agacgat c
aaatttacaa
tgatttgaaa
cagt cgt gct

420 cacccgactt
480 tcgacaacgt

t gga
5.%8 1ACHLE T ggag

gcgacatttc catcgaatat ggaaccgatt tgggcgcact
ttcgactttt gtccgaagat ttggaaagcg aacgggagct
233agiic@ga dedl k€ egklciAdLL 0ak 0818 GLb CAGCHAY
gtLcgagcga aagcgt%aﬁc gagat gaaca agaaacgaga 6 ctcggaattg
gdaagttgct cgaagatgtc catatggaaa gcdadggagac 660 tgittaccat
agcaccaagc tgccattcaa gagatgcaag atcaattgga 720 tcaggtgcaa
26aadkC aga d1aaf0AeaadraRaaa#1hCa1:A39E (gl R0 Ldul EEPaattyg
tt gagact gc caaggaggac aagttggtcg ctcagaagac 840 ggtagaaaag
ccgtacatga gttgdaacatt aagattgaa%3aaatcaatcg 900 *3 actgttgtt
ctcaccgaca acgattgtcg caagagaatt cggaattgat 960 caagagaatt
agatieCatt AGACAALALILRAREAGHEIR28090CRG n $Q2Qn .t ggRCcaacaa
cccgacaccg3%ttggaggat gaagaaCcgaa aacgat caag 1080 cttggagaac
cat t ggaagt taaattggaa tcatt gg tacaattgga £3%0 agaggaatct
t agaattgga acgacaattg actaaagcta atggcgatgc 1200 tgcttcatgg
atgaRACEAR 13602306 LA HE 19l £ 2098 LAAAAA F260 964 cgacga
agaagatgg; ggaat at gag gag&ga tag aagcattg§é51320

Gln Glu Leu

375

val
380

Leu Glu Arg Ala Arg Glu
370

Leu Glu Arg Gln Gly Lys

Glu Ile

390

val
385

Arg Ile Thr Val Ala Ala Glu

400

Glu
385

Aszp Glu Leu Gln Arg

Ala Val Asn Ala Glu Leu Gln Met His Leu Glu

405

Leu Arg Lys Lys Tyr

410 415
Glu Gln

420

Ala val Glu Ala Leu Ala Glu Leu

425

Lys Lys Asn Lys

430

Lys

Glu His Glu Ala Glu ala Leu Ala Ala Asn

435

His Asp Leu Lys Asp

445

Arg
440

Glu Glu Ala Leu Ala Glu Ile

460

Lys Leu His Leu Asp Leu Asn Arg Gly

450 455

Glu Gln Thr ala Ala Gln

470

Leu Leu Lys Glu Ala Asp Arg Arg Asp

465 475 480

Ala Glu Ala Gln Ala Gln Ala Leu

495

Asn Arg Arg Ala Leu Glu Leu

485 4%0.
Glu
500

Ile Glu Gln Glu Met Glu Ala

510

Met Arg Leu Glu Glu Glu

505

Lys




gaacaaat gt agtgcattgg aaaagcaaaa ggctcgactc caatcggagg cagaagtttt 1380 2 2

APR 2004 -48 gatcatggac ttggaaaagg ctaccgcaca tgcccaggca ttggagaaac

{goagact: g Labdhatibe

gcgtttccca
tgttgttgga
aacacgagt a
t cgct gat ga
aacaagagat
aggaagct ga
t ggcacagac
ctcttcgaaa
aagct aaat t
aattggaatt
agaagcaagc
t gcaacaagc
aat t ggagga
aaat gcacga
cttcggccaa
t acacaagga
cgacaaagga
~ aatcattgga

cattggctgg
ttgaggttga
at cat cgt gt
t gcaagaaat
aacaggaggg
aagccgccga
atcgatcgtg
aacaagagag
cgaacaat aa

1440
1500

at t ggagaag
acaaact caa

at caacct cg
aaggat ctcc

acct caagag
gt gt caagat

1560 cgaaaagttg cgagaccaaa aggaagcatt ggcccgtgag aacaagaaac
1620 tttggctgaa gctaaatctc agttgaatga cgcccaccga cgaatccatg
1680 cgagat caaa cgattggaga acgagcgaga agaattggct gccgcataca
1740 aaccttgcga aaacaagaag aggt?aaagaa tcaacgattg actgccgagt
1800 acgacacgac tatgagaaac gattggcaca aaaggaagag gagattgaag
1860 acaataccaa attgaaattg aacaattgaa catgcgattg gctgaggctg
1920 gaagaccgag gttgcccgac tcaagaagaa gtaccaagca caaatcactg

980 cgt.t ggat cgct aat a gct aacat. cgacttgcag aagacgatca
%SE‘OM?% gc%%a ™ g%f‘ ga ect%ﬁﬁ Ii‘gg%st?cﬁf? af’e[“gﬁltegé*gﬁt’%lacﬁg‘égt caat
2100 t§fEgatcaa ttgggtgiSséd ctcaacgacg at¥gcaagca ttgaccgccg
2160 gatgcgagtc aacttggaac aagcacttcg tgctaaacga gctgccgaac

20, a ag tccgagt ca acgaacttac aaccatcaat gtcaacctcg
%‘iéo’* nggg%g%élt %](tf %ﬁaa'%ftgifé‘f Tt %t“g&%%tseir AEa&eydtyst ¢Yat gaag
234053%ct ccgaat ¢ t ct ggddgaac gagt gcaaa&4acttaccatt gaggt caagt
2400 cttgctcgaa tcagaaacgg aacgtgtcac aaaattggaa acaat caaga

460 agrccgaagta cgaaatctcc aaatccgaat tgaagaagtt gaggctaatg
%gioTyrt gg’i‘ g‘gﬁc%]él &gﬁﬁjf‘g@%‘é Lﬁﬁt‘flg‘ga%ﬁ crgclidafeR gtghtyt t gaga
2380 agaagaacga 6§@cgacacg cagaaastima aaagatgctt cgemagaagg
2640 caaggaattg

ttgcttcaaa acgaggagga ccat aaacaa attcaattgt
700 cgat aaa
TN

tt gaacgaaa aggt caaggt ttacaaacga caaat gcaag
gigéﬂétFﬁhLEggﬁFg? &Yﬁdgﬁtﬁe%%ﬁrc%ﬁgagttgg
2820 agaccgag¥ds
2880 ggtcaccacc

gat caagct g aatswoaattt gtcgttcatsoscgagccaaac
agtcaagttc ctggcggtac tcgacaagtc tttgtcacgg
%gg%J c£c agcttt t aataacag
eu Lys Ile Leu GIn Ala Se
580

catgcaacaa attcattatt tcatataaat
Leu Glu Asp Thr Glmn Arg Gln Leu

585 590

Val
595

Gln Gln Gln Ala

600

Leu Asp Tyr Leu Ala Gln Arg Lys Val Ala Ala

605
Ala Glu

Glu Glu

615

Leu Ser Leu Thr ala Ala

610

Leu Ile

620

Cys Lys Asp Asn

Arg
625

Ala Arg Gln Ala Giu

630

Lys val Glu Glu

635

Asp Leu Ala Asn Gly Arg

€40

Ile
645

Ile Sexr Asp Leu Sexr Ile Rsn Asn Asn Leu Thr Ser Ile Lys Asn

650 655

Glu Thr Glu

660

Thr aAla Glu Vval

665

Lys Leu Leu Ser Gln Ala Asp Leu Asp

670

Thr Lys Glu Leu His Ala Ala Asp Glu Ala Leu Ala

680

Arg Ala Asn Axrg

675 685

Ala Ala Ala Val

690

Glu
695

Gln Glu Gln His Ser

700

Asp Arg Leu His Glu Glu

Met Lys Ile Asp Ala Leu Arg Lys Ser Leu Glu Glu Gln Val Lys Gln




tttgaaattc aaaccaaaca tagatataaa tctaataaaa aaaaagtttt aaaaaaatca 3060
caacctctta aacacacctc gattagcgtt taccaccact atcaccacct c 3111 <210>

<211> 1014 <212> DNA <213> Bloma tropicalis <220> <221> g 2 2004
-49 <222> (7) .. (858) <400> 28 ataaaa atg gag gcc atc aag aag aag atg cag
gca atg aag ctc gag 48 Mt GQu Ala lle Lys Lys Lys Met G n Ala Met Lys Leu
GQu 15 10 aag gat aat gcc atc gat cga get gag att gcc gaa caa aag tcg cga
96 Lys Asp Asn Ala Ile Asp Arg Ala Qu Ile Ala Clu A n Lys Ser Arg 15 20
25 30 gat gcc aac ctc aga gcc gag aag tcc43¥aa gag gaa gtc cgt gcc ctt 144
Asp Ala Asn Leu Arg Ala Qu Lys Ser Qu Ju GQu Val Arg Ala Leu 35 40 45
caa aag aag att caa caa att gaa aat gaa ttg gat caa gtc caa gaa 192 dn
Lys Lys Iles6bn Gdn lle Gu Asa Gu Leu Asp GrisVal G n du 507556 60 tcg
ttg acc caa gcc aat acc aaa ttg gaa gag aag gaa aag tca ctc 240 Ser Leu
Thr Adn Ala Asn Thr Lys Leu Qu Qu Lys Qu Lys Ser Leu 65 70 75 caa acg
gcc gaa ggt LgatGlgt ¥ahE&inghie fir HaciAtyFluegilaahta dda bee 12BFLlyEW Thr Al a
Gu Ay Asp Val Ala Ala Leis Asn Arg Arg Ilggd n Leu 735

Lys Arg Val Ile Ala_Lys Leu Glu Thr Arg Ile Arg Asp Leu Glu Thr
740 745 750

Ala Leu Asp Glu Glu Thr Arg Arg His Lys Glu Thr Gln Asn Ala Leu
755 760 765

Arg Lys Lys Asp Arg Arg Ile Lys Glu val Gln Gln Leu Val Asp Glu
- 770 775 780

Glu His Lys Asn Phe Val Met Ala Gln Asp Thr Ala Asp Arg Leu Thr
785 790 785 800

Glu Lys Leu Asn Ile Gln Lys Arg Gln Leu Ala Glu Ser Glu Ser Val
805 810 815

Thr Met Gln Asn Leu Gln Arg Val Arg Arg Tyr Gln His Glu Leu Glu
820 825 830

Asp Ala Qlu Gly Arg Ala Asp Gln Ala Glu Ser Ser Leu His Leu Ile
835 840 845

Arg Ala Lys His Arg Ser Ser Val Val Thr Gly Lys Ser Ser Ser Lys
850 855 860

Ile Phe Val Thr Glu Asp Asp Tyr
865 870

<210> 12

<211> 20

<212> PRT

<213> Artificial Sequence




80 85 90 att gaa gag gat ttg gaa cga tcc gaa gag cga ctc aag gtt gcc acc
336 Ile Au GQu Asp Leu Gu Arg Ser GQu Gu Arg Leu Lys Val Ala Thr 95 100
105 110 gcc aag ctc gaa gag get tca cac tct gcc gat gaa tct gaa C%ﬁﬂ atg 384
Ala Lys Leu Gu Gu Ala Ser Hs Ser Ala Asp G u Ser Gu Arg MPRIZE420 125
cgt aag atg ctt gaa cat cga agc ate acc gat gag gaa cgt atg gat 432 Arg
Lys Met Leu Gn H's Arg Ser Ile Thr Asp AQu Gu Arg Met Asp 130 135 140 2 2
APR 2904 -50 ggc ctc gag agt caa tta aaa gaa gcc cgt atg atg get gaa gat
get 480 Gy Leu u Ser An Leu Lys GQu AMe- Arg Met Met Ala GQu Asp Al a
145 150 155 gac cga aaa tat gat gaa gtt gcc cgt aaa ttg gcc atg gtt gag get
528 Asp Arg Lys Tyr Asp Au Val Ala Arg Lys Leu Ala Met Val Qu Ala 160

165 170 gat e@kb-gaa cgt get gaa gag cga gcc gaa acc ggt gaa aca aag att 576
Lys Ile 175 180 185

Asp Leu Qu GI u Thr
190 gtt gaa ?%g;g%éaascﬁ lﬁ%g‘:ﬁfg %1(31(3% Se&fl?ncgeg THIF aac ttg aaa tcg 624
Val. Gu Leu u Gu GQu Leu Arg Val Val Ay Asn Asn Leu Lys Ser. 195 200

205 ctc gaa<gbc>a,g;e gaa gag aag gcc caa caa cgt gag gaa get tat gag 672
Leu Qu VaI u Ala Tyr_ Qu 210 215 220

€] n Gn Ar
caa caa atc cg ghﬁt%ﬂra%i &68 (g’ Cgfccygag“ ggﬁsdﬁf“ oy T %c“@gﬁlaizo dn
Anlle Arg Mt I\/bt Thr dy5 Lys LeuLys G uwAla Au Ala Arg 15

Ala Gly Gly Gly
' 20

«<210> 20
211> 22
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:primer

<400> 20
Cys Gly Gly Gly Ala Thr Ala Thr Cys Ala Cys Thr Cys Ala Gly Cys
1 5 ' 10 15

i Ala Thr Ala Ala Thr Gly
20

«<210> 21

<211l> 20

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:primer

<400> 21
Cys Thr Thr Cys Ala Thr Cys Cys Thr Cys Cys Ala Ala Thr Cys Gly
1 5 10 15




225 230 235 get gaa ttt gca gaa cga teg gtt caa aag ttg caa aag gaa gtc gat
768 Ala Gu Phe Ala GQu Arg Ser Val An Lys Leu An Lys Gu Val Asp 240
245 250 cga ctg gaa gac gag ttg gtg cac gag aag gaa aaa tac aaa %ga.%e 816
Arg Leu Qu Asp Qu Leu Val Hs Qu Lys Qu Lys Tyr Lys Ser illeh 52 0 265
270 tcg gac gaa ttg gac cag aca ttt gcc gaa ctc act ggt tat 858 Ser Asp
GQu Leu Asp @ n Thr Phe Ala Qu Leu Thr Ay Tyr 275 280 taagcttata
tacgccatcg atcgacgccg acccaacagc caaaaacaac caagttgtca 918 22 APR 2004 -51
taaaatccaa tgctctgtgc actgtttccg cttatatatgsttatttatta ttaaatcatt 978

caaat aat at aat gat ggag acgaat gcaa atcaaa 1014 <210> 29 <211> 284 <212> PRT
<213> Blom a tropicalis <400> 29 Met Qu Ala Ile Lys Lys Lys Met A n Al a
Met Lys Leu Qu Lys Asp 1 5 10 15 Asn Ala Ile Asp Arg Ala Qu Ile Ala Gu

G@n Lys Ser Arq Asp.Ala 20 25 30 Asn Leu Arg Ala Qu Lys Ser Au Qu Qu
Val Arg Alac'éﬁgrhéglifgr% 40 45 Lys Ile dn Gn lle du Asn Gu Leu Asp

Adn Val An du Ser Legdd50 55 60

«<21¢> 22

<211> 20

«<212> PRT

<213> Artificial Sedquence

<220>

<223> Description of Artificial Sequence:primer

<400> 22
Gly Gly Thr Cys Gly Cys Thr Cys Ala Gly Ala Ala Gly Ala Cys Gly

1 5 10 is

Gly Thr Ala Cys
20

<210> 23

<21i> 23

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:primer

_<400> 23
Ala Ala Gly Cys Ala Gly Thr Gly Gly Thr Ala Ala Cys Ala Ala Cys
1 5 10 15

Gly Cys Ala Gly Ala Gly Thr
20

<210> 24




Thr A n Ala Asn Thr Lys Leu GQu Qu Lys Qu Lys Ser Leu @n Thr 65 70 75
80 Ala Gu Ay Asp Val Ala Ala Leu Asn. Arg Arg Ile Gn Leu Ile Qu 85 90
95 Gn Asp Leu u Arg Ser Gu Gu Arg Leu Lys Val Ala Thr Al a LQ{S jﬁﬁfg 105
110 Leu Gu Gu Ala Sex His Ser Ala Asp Gu Ser Gu Arg Met 2af ARy <UE4s 120
125 Met Leu Qu H's Arg Ser Ile Thr Asp Gu GQu Arg Met Asp Ay Leu 130 135
140 2 2 APR 204 -52 Qu Ser Adn Leu Lys Qu Ala Arg Met Met Ala Qu Asp Ala
Asp Arg 145 150 155 160 Lys Tyr Asp Gu Val Ala Arg Lys Leu Ala Met Val
Au Ala Asp Leu 165 170 175 u Arg Ala G- Qu Arg Ala Au Thr Ay Qu
Thr Lys Ile Val Gu 180 185 190 Leu Qu Qu Gu Leu Arg Val vVal @y Asn
Asn Leu Lys Ser Leu Qu 195 200 205 Val Ser Au Gu Lys Ala @d@n dn Arg
Gu Ju Ala<kyi-Gu Gdn A n 210 215 220 Ile Arg Met Met Thr Ay Lys Leu
Lys Gu Ala< 9)@[1& Arg Ala Au 225 230 235 240 Phe Ala A u Arg Ser Val
G n Lys Leu nN"Lys Gu Val Asp Arg Leu 245 250 255 Gu Asp GQu Leu Val
His Gu Lys <Cha>|AsiTigiglySe@ence| e Ser Asp 260 265 270 Gu Leu Asp A n
Thr Phe Ala Gu Leu Thr Ay Tyr 275 280 '
<220>

<223> Description of Artificial Sequence:primer

<400> 24
Cys Gly Gly Gly Ala Thr Ala Thr Cys Ala Cys Thr Cys Ala Gly Cys
- 1 . 5 10 . 15

Ala Thr Ala Ala Thr Gly
20

<210> 25

<211> 26

«212> PRT

<213> Artificial Seguence

<220>

<223> Description of Artificial Sequence:primer

Lo <400> 25

Cys Gly Gly Gly Ala Thr Cys Cys Ala Thr Gly Gly Cys Gly Gly Cys
1 5 10 15

Thr Cys Gl& Ala Thr Cys Ala Gly Cys Ala
290 25

<210> 26

<211> 29

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:primer




<210> 30 <211> 852 <212> DNA <213> Blom a tropicalis <220> <221> CDS
<222> (1) (852) 2 2 APR 2004 -53 <400> 30 atg gag gcc atc aag aag aag

atg cag gca atg aag ctc gag aag gat 48 Mt Qu Ala lle Ly %ygpﬂmmgmbt an
Ala Met Lys Leu Gn Lys Asp 1 5 10 15 aat gcc atc gat cga 3@ gag att gcc

gaa
Adn
gtc
Arg
gtc
Gn
tca
Leu
ctc
I'le
gcc

caa
Lys
cgt
Al a
caa
Au
ctc
Gn
att
Au
aag

aag
Ser
gcc
Leu
gaa
Ser
caa
Thr

tcg
Arg
ctt
dn
tcg
Leu
acg

cga
Asp
caa
Lys
ttg

240

gat gcc 96 Asn- Ala lle Asp Arg
aac ctc aga gcc gag
Leu Arg Ala G u Lys
att caa cpga att gaa
Ile Qu Asn
gcc aat acc aaa ttg
Lys Leu Gu

Ala 20 25
aag 144
35 40 45
192 Lys

50 55 60 acc

Thr dn

30
Asn
aag
I'le
caa
Al a

Gn G

Asn Thr

n

Ser

Ala Gu lle A
aag tcc gaa gag
Gn
aat gaa ttg
G u Leu Asp
gaa gag aag
Gn Lys Gn
65 70 75 80 gcc gaa ggt gat gtc get get ctt aac cga cgt atc caa

Au G

a

gat

gaa
Lys

du
gaa
Val

caa
Val

aag
Ser

a

u

n

gaa 288> “Ra Qu Ay Asp Val Ala Ala Leu Asn Arg Arg Ile G n Leu
85 WWs9Slgags gal tigclaapicgaly ahrgRad @iy Atgaard alaaglgirhrgcc acc

336

1

5

10

Thr Cys Gly Ala Gly Cys Thr Cys Thr Cys Thr Thr Gly

<210> 27
<211> 3111
<212> DNHA

20

<213> Blomia tropicalis

<400> 27

gacatattcyg
gaacaacaag
cccaagtgge
gtagacgatc
aaatttacaa
tgatttgaaa
cagtcgtgct
caccecgactt
tecgacaacgt
acgtttggag
ctcggaattg
tgctcaccat
tcaggtgcaa
tttegaattg
ggtagaaaayg
aactgttgtt
caaggaagtt
tgcacaacaa
cttggagaac
agaggaatct
tgcttcatgg
acttcgacga

gaacaaatgt

aatcaaactc
gtgtcccaat
gtacactgca
aacgaaatca
gtgtacacca
caataatcaa
ggacacggcg
gaggacaaga
gttgaacgag
gaggeccggag
gctaagettc
ttgagacaaa
aaggcaaaga
ttggectcagg
ttggaataca
gaggttaccg
catgaataca
ttggaggaca
cacgcccaca
gaggceccgat
aaatccaaat
aagatggecc

agtgcattgy

tcgtetagty
acatacacac
.ttcgcaagtc
gtcteatecet
ttttcecaata
cgacaatgge
gogacattte
ttecgactttt
aaaagtcgga
gttegagega
gaaagttact
agcaccaagc
acaagtcgga
ttgagactge
ccgtacatga
ctcaccegaca
agatttecatt
ccogacaccy
cattggaagt
tagaattgga
acgaagccga
agaagatttc

aaaagcaaaa

25

agttgtgcac
atacacactc
tctcacatea
acttctaaag
agacataagg
ggctcgatca
catcgaatat
gtccgaagat
tattaccgtt
aagcgttacce
cgaagatgtc
tgccattecaa
taaggagaag
caacaaggac
gttgaacatt
acgattgteg
ggacaatgct
attggaggat
tgaattggaa
acgacaattg
acttcaaget
ggaatatgag
ggctcgactc

tegtecgtega
accacacata
tecttcaccag
cattgaacac
gaatagaacc
gcaaagtata
ggaaccgatt
ttaggaaagceyg
caattgatga
gagatgaaca
catatggaaa
gagatgcaag
caaaagttee
aagttggteg
aagattgaag
caagagaatt
aaccacttga
gaagaacygaa
tcattgaagg
actaaagcta
cacgttgaty
gaacaattgg
caatcggagg

is

gtattcgacc
ttcgacctgt
aagcagagta
ctttctacac
aatattgatt
tgtatcagtc
tgggcgeact
aacgggaget
acttgaccga
agaaacgaga
gcgaggagac
atcaattgga
aagccgaagt
ctcagaagac
aaatcaatcg
cggaattgat
agggacaaat
aacgatcaag
tacaattgga
atggegatge
aggttgaaga
aagcattgtt
cagaagtttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380




| GQu Hs Arg Ser

Ala Thr Ala Lys 100 105 110
cgt atg cgt aag Leu Qu
Arg Lys 115 120 1%%03 84

Asp Leu Qu Arg Ser GQu Gu Arg Leu Lys Val
gaa gag get tca cac tct gcc gat gaa tct gaa
Ala Ser Hs Ser Ala Asp Qu Ser Au Arg Mt
ctt gaa cat cga agc atc acc gat gag gaa cgt atg gat ggc Zct cARR
I[le.Thr Asp Gu Qu Arg Met. Asp Gy Leu 130 135 140 22
2504 -54 gag agt caa tta aaa gaa gcc cgt atg atg get gaa gat get gac
480 Gu Ser Gn Leu Lys Gu Ala Arg Met Met Ala Qu Asp Ala Asp Arg
150 155 160 aaa tat gat gaa gtt gcc cgg.aaa ttg gcc atg gtt gag get gat
528 Lys Tyr Asp Qu Val Ala Arg Lys Leu Ala Met Val A u Ala Asp Leu
170 175 gaa cgt get gaa gag cga gcc gaa acc ggt gaa aca aag att gtt gaa
Adu A L SO
190 ¢ (& t%%g%u‘ééaagléta %g%/gélég‘é?%c&c;[h’!gcgcy £ %%?c?""? ¥ cg‘it\é"c" ﬂ“éa 624
a &t%"-ﬁ"‘ﬂf‘éﬁ ?ﬁ‘@a%FcﬁléFcE?%PgAg rfaaghtgsag 18;@*—5@5!':1@&':@&93@55290 205
% dacgag-taag HeRatatcd gage@agga@%ﬁgaﬁeb &a?gaagaggcc aaceﬁ:%%ggei 2156V8|
r u a dn atc
gortittd Afattiadalotilafl bl lll Stef il da8:5 1628 g
Tth@%FtE% ARy Grat aRteR (P9 eRroReg qsaate:#gzagc@geg@saszao ttt
Cyaghfcghd GRA384hd LHgdRYadAhadate Pt PGS LhGgaMB8tga 1740

aaccttgcga
acgacacgac
acaataccaa
gaagaccgag
gtegttggat
tctcecaaate
tgttgatcaa
gatgcgagtc
agaggcagtt
gagcaaattg
actccgaatc
cttgctcgaa
aaccgaagta

tggtaaacga

-agaagaacga

caaggaattg
gtcecgataaa
aatgagccaa
agaccgagct
ggtcaccace
ctcgaacttt
tttgaaattc

caacctetta

<210> 28
<211l> 1014
<212> DNA

«<213>

<220>
<221>

aaacaagaag
tatgagaaac
attgaaattyg
gttgcacgac
gcegctaata
actgagettce
ttgggtgtca
aacttggaac
gtecgagtcea
gagactgaat
tctgacgaac
tcagaaacgyg
cgaaatctcc
gtcategeca
cgacgacacy
ttgcttcaaa
ttgaacgaaa
caaaacttga
gatcaagctg
agtcaagttc
taaataacag
aaaccaaaca

aacacacctc

aggcaaagaa
gattggcaca
aacaattgaa
tcaagaagaa
aggctaacat
aagcccatta
ctcaacgacg
aagcacttcg
acgaacttac
tctetgetcet
gagtgcaaaa
aacgtgtcac
aaatccgaat
agttggaatc
cagaaactga
acgaggagga
aggtcaaggt
ccegtgtecg
aatccaattt
ctggecggtac
catgcaacaa
tagatataaa

gattagcgtt

Blomia tropicalis

tcaacgattyg
aaaggaagag
catgcgattg
gtaccaagca
cgacttgcag
tgatgaggta
atgccaagea
tgctaaacga
aaccatcaat
tcaaaacgat
acttaccatt
aaaattggaa
tgaagaagtt
gcgaatcegt
aaagatgctt
ccataaacaa
ttacaaacga
acgatteccaa
gtegtteate
tcgacaagtce
attcattatt
tctaataaaa

taccaccact

actgecgagt
gagattgaag
gctgaggetg
caaatcactyg
aagacgatca
catcgtcaat
ttgaccgeeg
gctgecgaac
gtcaaccteg
tacgatgaag
gaggtcaagt
acaatcaaga
gaggcetaatg
gatgttgaga
cgaaagaagg
attcaattgt
caaatgcaag
cgagagttgg
cgagccaaac
tttgtcacgg
tcatataaat
aaaaagtttt

atcaccacct

tggcacagac
ctcttegaaa
aagctaaatt
aattggaatt
agaagcaage
tgcaacaage
aattggagga
aaatgcacga
cttcggeccaa
tacacaagga
cgacaaagga
aatcattgga
cattggetgg
ttgaggttga
atcatcgtgt
tgcaagaaat
aacaggaggg
aagccgcocga
atcgatcgtg
aacaagagag
cgaacaataa
aaaaaaatca

(o4

1800
ige0
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3111



Phe Al a
gaa gac
Asp G u
ttg gac
A u Leu
<213> Bl
Met Lys
A n Lys
Val Arg
G n Val
A u Lys
Arg Arg
Leu Lys

Au
gag

Leu Val

Arg Ser Val

Hs GQu Lys Qu Lys Tyr

cag aca ttt gcc gaa ctc act ggt tat
275 280 852 <210> 31 R zclok -55 <211> 284
oma tropicalis <400> 31 Met Qu Ala Ile Lys Lys Lys Met A n Ala

Thr

Leu Gu Lys

Gy Tyr

Lys Ser

An Lys Leu @ n Lys Gu Va

Asp Arg Leu 245 250 255
ttg gtg cac gag aag gaa aaa tac aaa tca atc tcg gac 816 du

Il e Ser Asp 260 2
Au Leu Asp Gr¥

gﬁgz70 gaa

<212> PRT

Asp 1 5 10 15 Asn Ala Ile Asp Arg Ala Qu Ile Ala Qu

Ser Arg Asp Ala 20 25 30 Asn Leuv4&g Ala Qu Lys Ser Au Qu GQu
35 40 45 Lys Ile dn Anlle Gu Asn Qu Leu Asp
50 55 60 Thr

Ala Leu Gn
Adn du Ser

Lys
Leu

lle Gn Leulle Qu
Val Ala Thr Ala Lys
<400> 28

Adn Ala Asn Thr
Ser ke @1 .Thdss)65 70 75 80 Ala Gu Ay Asp Val

Lys Leu Gu Qu Lys
Ala Ala Leu Asn

85 90 95 Gu Asp Leu Qu Arg Ser Au Gu Arg

ataaaa atg gag gcc atc aag aag aag atg cag gra atg aag ctc gag

aag
Lys
15

gat

Asp

caa
Gln

teg

Ser

caa

Gln

att
Ile
o5

gcc
Ala

egt

gat
Asp

gcc
Ala

aag

Lys

tEg

Leu

acyg
Thr
80

gaa

Glu

aag

Lys

aag

Lys

1

aat

gcc

ate

Asn Ala Tle

aac

Asn

aag

Lys

acc
Thr
65

gce

Ala

gag
Glu

cte

Leu

atg
Met

ctc

Leu

att
Ile
50

caa

Gln

gaa
Glu

gat
Asp

gaa

Glu

ctt
Leu

130

aga
Arg
35

caa

Gln

gce
Ala

ggt
Gly

ttg

Leu

gag
Glu
115

gaa
Glu

gat
Asp
20

gcec

Ala

caa
Gln

aat

Asn

gat
Asp

gaa
Glu
1900

gct

Ala

cat

His

5

cga

gag
Glu

att
Ile

acc

Thr

gtc
val
85

cga

Arg

tca

Ser

cga

Arg

gct
Ala

aag

Lys

gaa

Glu

aaa
Lys
70

get
Ala

tcc

Ser

cac

His

agc

Ser

gag att gce

Glu

tcc

Ser

aat
Asn
55

ttg

Leun

gct
Ala

gaa
Glu

tct

Ser

atc
Ile
135

Ile

gaa
Glu
40

gaa

Glu

gaa
Glu

ctt

Leu

gag
Glu

gee

Ala
120

ace
Thr

Ala
25

gag
Glu

ttg

Len

gag
Glu

aac

cga
Arg
105

gat
Asp

gat
Asp

10

gaa
Glu

gaa

Glu

gat
Asp

aag

Lys

cga
Arg
80

ctc

Leu

gaa
Glu

gag
Glu

caa

Gln

gte

Val

caa

Gln

gaa
Glu
75

cgt

Arg

aag

Lys

tct

Ser

gaa
Glu

aag

Lys

cgt
Arg

gtc

Val

&0

aag

Lys

atc
Ile

gtt
val

gaa
Glu

cgt
Arg
140

teg

Ser

gce
Ala
45

caa

Gln

tca

Ser

caa
Gln

gcc

Ala

cgt
Arg
125

atg
Met

Met Glu Ala Ile Lys Lys Lys Met Gln Ala Met Lys Leu Glu

cga
Arg
30

ctt

Leu

gaa
Glu

ctc

Leu

ctc

Leu

acc
Thr
110

atg

Met

gat
Asp

48

26

144

152

240

288

336

384

432




100 105 110 Leu Au GQu Ala Ser His Ser Ala Asp u Ser Qu Arg Met Arg Lys
115 120 125 Met Leu Gu His Arg Ser Ile Thr Asp Qu GQu Arg Mt ﬁGy Leu
130 135 140 Gu Ser Gn Leu Lys GQu Ala Arg Met Met Ala A @ AsiPR p Arg
145 150 155 160 Lys Tyr Asp Gu Val Ala Arg Lys Leu Ala Met Val Qu Ala Asp -
Leu 165 170 175 2 2 AP ZQa' -56 Qu Arg Ala Qu Qu Arg Ala Gu Thr Ay
GQu Thr Lys Ile Val du 180 165 190 Leu Qu Gu Qu Leu Arg Val Val Gy
Asn ‘Asn Leu Lys Ser Leu Qu 195 200 205 Val Ser Gu Qu Lys Ala @n G@n
Arg Gu Gu Ala Tyr Gu An @n 210 215 2¥D-11le Arg Met Met Thr Ay Lys
Leu Lys Gu Ala u Ala Arg Ala Qu 225 230 235 240 Phe Ala Gu Arg Ser
Val @dn Lys Leu @ n Lys Qu Val Asp Arg Leu 245 250 255 A u Asp Qu Leu
Val Hs Qu Lys Gu Lys Tyr Lys Ser Ile Ser Asp 260 265 270 G n Leu Asp

G n Thr Phe oglacd Yab&lheThhia @Y JW ga2 280 240530 1152288 <2k¢> PRT
<213> Der mat Ophaguobluejgraéig%%u<€ys Glu Zia Arg Met Met Ala Glu Asp Ala

145 150 155

gac cga aaa tat gat gaa gtt gcec cgt aaa ttg gec atg gtt gag get 528
Asp Arg Lys Tyr Asp Glu Val Ala Arg Lys Leu Ala Met Val Glu Ala
160 165 170

gat ctt gaa cgt gct gaa gag cga gcc gaa acc ggt gaa aca aag att 576
Asp Leu Glu Arg Ala Glu Glu Arg Ala Glu Thy Gly Glu Thr Lys Ile
175 180 185 180

gtt gaa ctc gaa gaa gag ttg cga gtc gtt ggt aac aac ttg aaa tcg 624
Val Glu Leu Glu Glu Glu Leu Arg Val Val Gly Asn Asn Leu Lys Ser.
195 200 205

cte gaa gte age gaa gag aag gcc caa caa cgt gag gaa get tat gag 672
Leu Glu Val Ser Glu Glu Lys Ala Gln Gln Arg Glu Glu Ala Tyr Glu
21¢° 215 220

caa caa atc cga atg atg acc ggco aag ctc aag gag gct gag gcc cga 720
Gln Gln TIle Arg Met Met Thr Gly Lys Leu Lys Glu Ala Glu Ala Arg
225 230 235

gct gaa ttt gca gaa cga tcg gtt caa aag ttg caa aag gaa gtc gat 768
Ala Glu Phe Ala Glu Arg Ser Val @Gln Lys Leu Gln Lys Glu Val Asp
240 245 250

cga ctg gaa gac gag ttg gtg cac gag aag gaa aaa tac aaa tca atc 8le
Arg Leu Glu Asp Glu Leu Val His Glu Lys Glu Lys Tyr Lys Ser Ile
255 260 265 270

tcg gac gaa ttg gac cag aca ttt gec gaa ctc act ggt tat 858
Ser Asp Glu Leu Asp Gln Thr Phe Ala Glu Leu Thr Gly Tyr

275 280

taagcttata tacgccatcg atcgacgecyg acccaacage caaaaacaac caagttgtea 918



Mt Gu Ala Ile Lys Lys Lys Met G n Ala Met Lys Leu Gu Lys Asp 1 5 10 15

Asn Al a

Ile Asp Arg Ala Qu Ile Ala Qu @n Lys-Ala Arg Asp Ala 20 25 30

Asn Leu Arg Ala Qu Lys Ser Gu Au Gu Val Arg Ala Leu G?@;?@&zﬁjdfo 45 2

2 APR 2N -57 Lys Ile An dnlle Gu Asn Qu Leu Asp A n

Leu 50
Thr 65
Ile Qu
Al a Lys
Met Arg
Asp Ay
Asp Al a
Met Val
A u Ser
Asn Asn

ua@an
55 60 Ser Ala Ala Asn Thr Lys Leu Qu GQu Lys Qu Lys Ala Leu Gn
70 75 80 Ala Qu Ay Asp Val Ala Ala Leu Asn Arg Arg Ile @n Leu
85 90 95 Gu Asp Leu Gu Arg Ser GGu GQu Arg Leu Lys Ile Ala Thr

100 105 110 Leu u GQu Ala Ser -Gliin Ser Ala Asp Gu Ser u Arg
Lys 115 120 125 Met Leu GQu H's Arg Ser Ile Thr Asp Gu GQu Arg Mt
Leu 130 135 140 Gu Asn A n Leu Lys u Ala Arg Met Met Ala Qu
Asp Arg 145 150 155 160 Lys Tyr Asp Gu Val Ala Arg Lys Leu Al a
Gu Ala Asp Leu 165 170 175 u Arg Ala Qu Gu Arg Ala Gu _Thr Gy
Lys SPREE0Rre GBGERH0° 1HH S Ber Lehittata ety EPTF LR ARG VAT P "]
Leu Lys Ser Leu Qu

caaataatat aatgatggag acgaatgcaa atcaaa 1014

<210> 295
<211> 284
- «212> PRT

<213> Blomia tropicalis

<400> 29
Met Glu Ala Ile Lys Lys Lys Met Gln Ala Met Lys Leu Glu Lys Asp
1 5 10 15

Asn Ala Ile Asp Arg Ala Glu Ile Ala Glu @ln Lys Ser Arg Asp Ala
20 25 30

Asn Leu Arg Ala Glu Lys Ser Glu Glu Glu Vval Arg Ala Leu Gln Lys
35 40 45

Lys Ile Gln Gln Ile Glu Asn Glu Leu Asp Gln Val Gln Glu Ser Leu
- 50 55 60

Thr Gln Ala Asn Thr Lys Leu Glu @Glu Lys Glu Lys Ser Leu Gln Thr
65 70 _ 75 80

Ala Glu Gly &sp Val Ala Ala Leu Asn Arg Arg Ile Gln Leu Ile Glu
85 g0 S5

Glu Asp Leu Glu Arg Ser Glu Glu Arg Leu Lys Val Ala Thr Ala Lys
100 105 110

Leu Glu Glu Ala Ser His Ser Ala Asp Glu Ser Glu Arg Met Arg Lys
115 120 125

Met Leu Glu His Arg Ser Ile Thr Asp Glu Glu Arg Met Asp Gly Leu
130 135 140




195 200 205 Val Ser Qu Qu Lys Ala Adn dn Arg Gu Gu Ala Tyr Au d@n Gn
210 215 220 Ile Arg Ile Met Thr Ala Lys Leu Lys Gu Ala Qu Ala Arg Ala G u

225 230 235 240 Phe Ala Gu Arg Ser Val An Lys Leu G n Lya@g ga@&gsp Arg
Leu 245 250 255 2 7 APR 2004 -58 GQu Asp Qu Leu Val H s 5 u-Lys
Tyr Lys Ser . Ile Ser Asp 260 265 270 A u Leu Asp A n Thr Phe Ala G u Leu Thr
Ay Tyr 275 280 <210> 33 <211> 284 <212> PRT <213> Lepi dogl yphus
destructor <400> 33 Met Gu Ala Ile Lys Asn Lys Met A n Ala Met Lys Leu Qu
Lys Asp 1 5 10 15 Asn Ala lIle Asp Arg Alasxzan Ile Ala AQu -G n Lys Ser Arg
Asp Ala 20 25 30 Asn Leu Arg Ala Gu Lys Ser Gu Gu GQu Val Arg Ay Leu
GnLys 3540 45 Lys Ile dn d@nlle Au Asn Qu Leu Asp dn Val G@n Qu
Ser Leu 50 55 60 Thr G n AIa Asn Thr Lys Leu Qu Qu Lys Au Lys Ser Leu

(Lge:] ;l_lh(l;) G65 GZO Ser %911 Leu Lys G(Eu Aﬁs Arg Met Mgt '?\l.llg é_leuuAsAg gslérgspAEngl le dn

145 150 155 160

Lys Tyxr Asp Glu Val Ala Arg Lys Leu Ala Met Val Glu Ala Asp Leu
165 170 175

Glu Arg Ala Glu Glu Arg Ala Glu Thr Gly Glu Thr Lys Ile Val Glu
180 185 190

Leu Glu Glu Glu Leu Arg Val Val Gly Asn Asn Leu Lys Ser Leu Glu
195 200 205

Val Ser Glu Glu Lys Ala Gln Gln Arg Glu Glu Ala Tyr Glu Gln Gln
210 215 220

Ile Arg Met Met Thr Gly Lys Leu Lys Glu Ala Glu Ala Arg Ala Glu
225 230 235 240

Phe Ala Glu Arg Ser Val Gln Lys Leu Gln Lys Glu Val Asp Arg Leu
245 250 255

Glu Asp Glu Leu Val His Glu Lys Glu Lys Tyr Lys Ser Ile Ser Asp
260 265 . 270

Glu Leu Asp Glan Thr Phe Ala Glu Leu Thr Gly Tyr
275 280

<210> 30
<211> 852
<212> DNA

<213> Blomia tropicalis

<220>
<221> CDS
«222> {1)..(852)




85 90 95 Gu Asp Leu Qu Arg Ser Qu Gy Arg Leu Lys Ile Ala Thr Ser Lys

100
115
Arg
Al a
Leu
Au
Val
Adn
Thr
Arg
Leu
Asp

105
120
Met
du
Al a
Thr
Ay
Adn
Lys
Ser
Val
dn

110
125
Au
Asp
Met
Ay
Asn
Arg
Leu
Val
Hi s
Thr

Leu d

udu Ala Ser Gn Ser Ala Asp Qu Ser Qu Arg Met Arg Lys

2 2 APR 2004 -59 Met Leu Qu H's Arg Ser Ile Th{zﬁggRggﬁ%Gu

Ay Leu 130 135 140 GQu Ser Gn Leu Lys u A=a

t Met

Ala Asp Arg 145 150 155 160 Lys Tyr Asp Qu Val Ala Arg Lys

vVal d

u Ala Asp Leu 165 170 175 Gu Arg Ala Gu Qu Arg Al a

Gu Ser Lys Ile Val Gu 180 185 190 Leu Qu Gu G u Leu Arg Val
Asn Leu Lys Ser Leu Qu 195 2380 205 Val Ser Au Qu Lys Ala

Au d
Lys d

uAla Tyr Gu d@n An 210 215 220 Ile Arg Ile Met Thr
u Ala Gu Ala Arg Ala Qu 225 230 235 240 Phe Ala G u

Gn Lys Leu A n Lys Qu Val Asp Arg Leu 245 250 255 Qu Asp GQu
%y)ﬁﬁs Gu Lys Tyr Lys Ser Ile Ser Asp 260 265 270 G u Leu
he a

Gn Leu Thr Ay Tyr 275 280

atg gag gcce atc aag aag aag atg cag gca atg aag ctc gag aag gat 48

Met Glu Ala Ile Lys Lys Lys Met Gln Ala Met Lys Leu Glu Lys Asp

1

aat gec

Asn Ala

aac ctc

Asn Len

aag att
Lys Ile
50

acc caa
Thr Gin
65

gece gaa

Ala Glu

gag gat
Glu Asp

ctec gaa

Leu Glu

atg ctt
Met Leu
130

S 10 15

atc gat cga gct gag att goc gaa caa aag teg cga gat gcc 96
Ile Asp Arg Ala Glu Ile Ala Glu Gln Lys Ser Arg Asp Ala
20 25 30

aga gecc gag aag tcc gaa gag gaa gtc cgt gce ctt caa aag 144
Arg Ala Glu Lys Ser Glu Glu Glu Val Arg Ala Leu Gln Lys
35 - 40 45

caa caa att gaa aat gaa ttg gat caa gtc caa gaa teg ttg 1s2
Gln Gln Ile Glu Asn Glu Leu Asp Gln Val Gln Glu Ser Leu
55 60

gec aat acc aaa ttg gaa gag aag gaa aag teca ctc caa acg 240
Ala Asn Thr Lys Leu Glu Glu Lys Glu Lys Ser Leu Gln Thr
70 75 8O

ggt gat gtc get get ctt aac cga cgt ate caa ctc att gaa 288
Gly Asp Val Ala Ala Leu Asn Arg Arg Ile Gln Leu Ile Glu
85 S0 95

ttg gaa cga tcc gaa gag cga ctec aag gtt gcc acc gee aag 336
Leu Glu Arg Ser Glu Glu Arg Leu Lys Val Ala 'Thr Ala Lys
100 105 110

gag gct tca cac tct geoe gat gaa tect gaa cgt atg cgt aag 384
Glu Ala Ser His Ser Ala aAsp Glu Ser Glu Arg Met Arg Lys
115 120 125

gaa cat cga agc atc acce gat gag gaa cgt atg gat ggc ctc 432
Glu His Arg Ser Ile Thr Asp Glu Glu Arg Met Asp Gly Leu
135 140




<210> 34 <211> 284 <212> PRT <213> Der mat ophagoi des pteronyssi nus <400>
34 Met Gu Ala Ile Lys Lys Lys Met G n Ala Met Lys Leu Gu Lys Asp 22 APR

204-60151015AsnAIaIIeAspArgAIaGuIIeAIaGuG R z,Arg
Asp Ala 20 25 30 Asn Leu Arg Ala Qu Lys Ser Au Gu du Va dZA?SAIaLeu
An Lys 3540 45 Lys Ile G@n dnlle Qu Asn Qu Leu Asp An Val @n Qu
Gn Leu 50 55 60 Ser Ala Ala Asn Thr Lys Leu Gu GQu Lys Qu Lys Ala Leu-
G@n Thr 65 70 75 80 Ala Gu Ay Asp Val Ala Ala Leu Asn Arg Arg Ile @n
Leu Ile Qu 85 90 95 Gu Asp Leu Qu Arg Se¥f-Ju Gu Arg Leu Lys Ile Ala
Thr Ala Lys 100 105 110 Leu Qu GQu Ala Ser A n Ser Ala Asp Qu Ser GQu
Arg Met Arg Lys 115 120 125 Met Leu Gu His Arg Ser Ile Thr Asp Au Qu

Arg Met QG ugehyadtedad Haldde 4B dddichdSmrd Ard @uclysm Ghy Aagh gghet Mt Al a
G U psp A ARl i 1S A0 Gaé%ﬂafis&rwetwet 2R G adfland A0 HYS e

Ala Met Val Qu
‘ 145 15 155 160

aaa tat gat gaa gtt gecc cgt aaa ttg gcc atg gtt gag gct gat ctt 528
Lys Tyr Asp Glu vVal Ala Arg Lys Leu Ala Met Val Glu Ala Asp Leu
165 170 175

gaa cgt gct gaa gag cga gcc gaa acc ggt gaa aca aag att gtt gaa 576
Glu Arg Ala Glu Glu Arg Ala Glu Thr Gly Glu Thr Lys Tle val Glu
180 : 185 190

ctc gaa gaa gag ttg cga gtc gtt ggt aac aac ttg aaa tcg ctc gaa 624
Leu Glu Glu Glu Leu Arg Val Val Gly Asn Asn Leu Lys Ser Leu Glu
195 200 205

gtc agc gaa gag aag goc caa caa cgt gag gaa gct tat gag caa caa 672
Val Ser Glu Glu Lys Ala Gln Gln Arg Glu Glu Ala Tyr Glu Glun Gln
210 215 220

atc cga atg atg acc ggc aag cte aag gag get gag gec cga get gaa 720
Ile Arg Met Met Thr Gly Lys Leu Lys Glu Ala Glu Ala Arg Ala Glu
225 , 230 235 240

ttt gca gaa cga teg gtt caa aag ttg caa aag gaa gtc gat cga ctg 768
Phe Ala Glu Arg Sexr Val Gln Lys Leu Gln Lys Glu Val Asp Arg Leu
245 250 255

gaa gac gag ttg gtg cac gag aag gaa aaa tac aaa teca ate tcg gac 81le
Glu Asp Glu Leu Val His Glu Lys Glu Lys Tyr Lys Ser Ile Ser Asp
260 265 270

gaa ttg gac cag aca ttt gece gaa cte act ggt tat 852

Glu Leu Asp Gln Thr Phe Ala Glu Leu Thr Gly Tyr
275 280

«<210> 31




165 170 175 u Arg Ala Qu Gu Arg Ala QQu Thr Gy GQu Ser Lys Ile Val Gu
180 185 190 Leu Qu Gu Qu Leu Arg Val Val @y Asn Asn Leu Lys Ser Leu Qu
195 200 205 2 ' APR 200k -61 Val Ser Gu Qu Lys Ala An @ﬁm%@l&Gu
Ala Hs Qu dn @n 210 215 220 Ile Arg Ile Met Thr Thr LyssU Lys Qu
Ala Gu Ala Arg ' Ala Gu 225 230 235 240 Phe Ala Qu Arg Ser Val dn Lys
Leu A n Lys Qu Val Asp Arg Leu 245 250 255 Qu Asp GQu Leu Val Hs Qu
Lys Gu Lys Tyr Lys Ser Ile Ser Asp 260 265 270 A u Leu Asp @ n Thr Phe
Ala Gu Leu Thr Ay Tyr 275 280 <210> 35 55211> 284 <212> PRT <213>

Der mat ophagoi des pt eronyssi nus <400> 35 Met Qu Ala Ile Lys Asn Lys Met G n
Ala Met Lys Leu Qu Lys Asp 1 5 10 15 Asn Ala lle Asp Arg Ala Qu Ile Ala
Au Gn Lys Aha-Argg Asp Ala 20 25 30 Asn Leu Arg Ala Gu Lys Ser u Qu

Gu Val Arg Ala Ley dn Lys 35 40 45

<213> Blomia tropicalis

<400> 31
Met Glu Ala Ile Lys Lys Lys Met Gln Ala Met Lys Leu Glu Lys Asp
1 5 i0 15

Asn Ala Ile Asp Arg Ala Glu Ile Ala Glu Gln Lys Ser Arg Asp Ala
20 25 30

aAsn Leu Arg Ala Glu Lys Ser Glu Glu Glu Val Arg Ala Leu Gln Lys
35 40 45

Lys Ile Gln Gln Ile Glu Asn Glu Leu Asp Gln Val Gln Glu Ser Len
50 55 60

Thr Gln Ala Asn Thr Lys Leu Glu Glu Lys Glu Lys Ser Leu Gln Thr
65 70 75 80

Ala Glu Gly Asp Val Ala Ala Leu Asn Arg Arg Ile Glm Leu Ile Glu
85 g0 95

Glu Asp Leu Glu Arg Ser Glu Glu Arg Leu Lys Val Ala Thr Ala Lys
100 1a5 - 110

Leu Glu Glu Ala Ser His Ser Ala Asp Glu Ser Glu Arg Met Arg Lys
115 120 125

Met Leu Glu His Arg Ser Ile Thr Asp Glu Glu Arg Met Asp Gly Leu
130 138 140

Glu Ser Gln Leu Lys Glu Ala Arg Met Met Ala Glu Asp Ala Asp Arg
145 150 155 160

Lys Tyr Asp Glu Val Ala Arg Lys Leu Ala Met Val Glu Ala Asp Leu
165 170 175




Lys Ile @n dn lle Qu Asn Qu Leu Asp G n Val

Ser Al a

204 -62
Al a Lys
Met Arg
Met Gu
G u Asp
Al a Met
Thr Gy
Ay Asn
Adn Arg
Lys Leu
Ser Val

An Au Gn Leu

Ala Asn Thr Lys Leu Qu GQu Lys Qu Lys Ala Leu A n Thr
80 AlaGu Gy Asp Val Ala Ala Leu Asn Arg Arg Ile @ n Leu)lpesf@ 208:2 APR

85 90 95 Gu Asp Leu Gu Arg Ser Qu Qu Arg Leu Lys Ile Ala Thr
100 105 110 Leu u GQu Ala Ser An Ser Ala Asp Gu Ser u Arg
Lys 115 120 125 Met Leu Qu H's Arg Ser
Gy Leu 130 135 140 u Asn An Leu Lys Qu Ala Arg Met Met Al a
Ala Asp Arg 145 150 155 160 Lys -Bfr- Asp A u Val
Val Qu Ala Asp Leu 165 170 175 u Arg Ala Gu Gu Arg Ala Qu
GQu Ser Lys Ile Val Qu 180 185 190 Leu Qu GQu Gu Leu Arg Val

Asn dleunddy s1Satiuleln Gry A1ROG1 2GR 206, ¥ah 196' Lid w16 whil gsuAla G n
231%5215 220 lle Argglg)le Met Thr Thr

Au du Al a HilssGIu Adn dn
he Ala Au Arg

Lys Gu Ala G Ala Arg Ala @ d°°225 230 235 24

G@n Lys Leu @ n Lys du Val

155

Val Ser Glu Glu Lys Ala Gln
210 . 215

Ile Arg Met Met Thr Gly Lys
225 230

Phe Ala Glu Arg Ser Val Gln
245

Glu Asp Glu Leu Val His Glu
260

Glu Leu Asp Gin Thr Phe Ala
275 '

<210> 32
«<211> 284
<212> PRT

Gy Arg Leu 245 250
Leu Glu Glu Glu Leu Arg Val Val Gly Asn Asn Leu Lys Ser Leu Glu

200

205

Ile Thr Asp Qu Gu Arg

Ala Arg Lys Leu

Gln Arg Glu Glu Ala Tyr Glu Gln Gln

Leu Lys

Lys Leu

Lys Glu
265

Glu Leu
280

«213> Dermatophagoides farinae

<400> 32
Met Glu Ala Ile Lys Lys Lys
1 5

Asn Ala Ile Asp Arg Ala Glu
20

Asn Leu Arg Ala Glu Lys Ser
35

Met Gln

Ile Ala

25

Glu Glu
40

220

Glu Ala Glu Ala Arg Ala
235

Gln Lys Glu Val Asp Arg
250 255

Lys Tyr Lys Ser Ile Ser
270

Thr Gly Tyr

Ala Met Lys Leu Glu Lys
10 15

Glu Gln Lys Ala Arg Asp
30

Glu val Arg Ala Leu Gln
45

Glu

24¢

Leu

Asp

Asp

Ala

Lys

50 55 60
65 70 75

Val




255 Ju Asp Gu Leu Val Hs Qu Lys GQu Lys

265 270 A u Leu Asp A n Thr
<211> 408

<210> 36

acaat gaagt tcgccatcgt tcttattgcc

cacaagccaa
aaccat gct a
tt gaat gaaa
t gcgccat ga
aacattttgg

gat tt gaagg
117 <212>

agaaggat ga
t cgaaaaggg
acaagagcaa
t cgaaggagc
aacgattcaa
aaaccgaaca

tttccgaaac
agaacat caa

gaaattccaa gagaaaatca

ccaaggagct
ct acgaagag
aaaagt gaag

Phe Ala G u Leu
<212> DNA <213> Bl om a

tgctttgeeg
gaattcgatc
ttgctttact

Tyr Lys Ser
Thr Ay Tyr
tropicalis
cttcggtttt
acttgttgat
t gcaacacca
tt cgagaact

tt ggaacgt ¥/ aat t gaagcg
gct caaact c tcagcaagat

gat attcaaa cccaataa 408 <210> 37

Ile Ser Asp 260
275 280 APR . 004

iR

cgaacaggca 120
act cgacgaa 180
tgatgttgtt 240
aactgatctt 300
cttgcttaag 360
<211>

PR$ X &*nBlienise telophealdle m40Rsp 31n Grdl. ¢ Wil G1d yeuPro Lys

ﬁﬁp Hs 1510 15, Leu Leu Ile Au dn Aa
s Gn 20 25 30 Leu Leu Tyr Leu A n His
Lys Ser

Leu @Glu Glu Lys Glu Lys Ala Leu Gln Thr

80

Lys Asp Asp Phe 4y g ASn G u Phe
Asn Hs Ala lle Qu Lys Ay GQu
G@n Leu Asp Qu Leu Asn G u Asn

Ser Ala Ala Asn Thr Lys

65 70 75
Ile
95

Val Ile Gin Glu

85

Ala Glu Gly Asp Ala Ala Leu Asn Arg Arg Leu

20
Ala

Ile Ala Thr

110

Glu Ser Glu

100

Glu Asp Leu Arg Glu Arg Leu Lys

105

Lys

Ala Glu Met

120

Glu Glu aAla Gln

115

Leu Ser Ser Ser Glu Arg

i25

Asp Arg Lys

Ile Glu Leu

135

Met Leu Glu His Ser Thr Glu Met Gly

130

Arg Asp Arg

140

BAsp

Glu Ala Glu Ala Asp

150

Glu Gln Ala

" 145

Leu Met Met Arg

160

Asn Lys Arg Asp

155

Glu val Val Ala Leu

165

Ala Ala Glu

170

Lys Tyx Asp Arg Lys Leu Met Asp

175
val

Ile Glu

190

Glu
180

Glu Arg Ala Glu Arg Ala Glu Thr Gly Glu Ser Lys

185
Leu Glu

Glu Glu

195

Glu Val val

200

Leu Leu Arg Gly Asn Asn Leu Lys Ser

205

Glu Ala Glu Gln Gln

220

Gln Glu

215

Val Ser Glu Lys Ala Gln Arg Glu Tyr

210

Ile Thr Glu Ala Ala Ala Glu

235

Ile Arg Met Ala Lys Glu

230

Leu Lys Arg

225 240

Ala @lu val Gln Gln val

250

Phe Ser Glu

245

Arg Arg Leu

255

Lys Leun Lys Asp




35 40 45 Lys Qu Leu Adn QQu Lys Ile lle Arg Qu Leu Asp Val Val Cys Ala 50
55 60 Met Ile Qu Ay Ala A n GQy Ala Leu Gu Arg Gu Leu Lys Arg Thr 65 70
75 80 Asp Leu Asn Ile Leu Gu Arg Phe Asn Tyr Au GQu Al a ﬁhn ij @y 22AF
R204 -64 85 90 95 Ser Lys Ile Leu Leu Lys Asp Leu Lys Qu rfdUGn Lys
Val Lys 100 105 110 Asp Ile dn Thr @ n 115 <210> 38 <211> 464 <212>
DNA <213> Blom a tropicalis <400> 38 acaatgaagt tcgccatcgt tcttattgcc
tgctttgccg cttecggtttt ggctcaagag 60 cacaagccaa agaaggatga tttccgaaac
gaattcgatc acttgttgat cgaacaggta 120 aacd@ttttt tttttgaaag gttaataaaa

aagt aat caa agaaactttt taggcaaacc 180 atgctatcga aaagggagaa catcaattgc
tttacttgca acaccaactc gacgaattga 240 at gaaaacaa gagcaaggaa ttgcaagaga
aaatcattcg agaacttgat gttgtttgcg 300 ccatgatcga aggagcccaa ggagctttgg

aacgt gaatt a tert 36 tLttggaacg .attgaactac_ gaagaggctc
aaact ct cag %gggjg c? Elté L%t% tgéalgglggtag 1211283"S téglga%%aa ¢ Lé’gsa%%raiaigﬁas%t g'g%ggata
ttcaaaccca ataa 464 <ZF9> 39 265 270 .

Glu Leu Asp Gln Thr Phe Ala Glu Leu Thr Gly Tyr
275 280

<210> 33

<211l> 284

<212> PRT

<213> Lepidoglyphus destructor

<400> 33
Met Glu Ala Ile Lys Asn Lys Met Gln Ala Met Lys Leu Glu Lys Asp
1 5 10 i5

Asn Ala Ile Asp Arg Ala Glu Ile Ala Glu Gln Lys Ser Arg Asp Ala
20 25 30

Asn Leu Arg Ala Glu Lys Ser Glu Glu Glu Val Arg Gly Leu Gln Lys
35 40 45

Lys Ile Gln Gln Ile Glu Asn Glu Leu Asp Gln Val Gln Glu Ser Leu
50 55 60

Thr Gln Ala Asn Thr Lys Leu Glu Glu Lys @lu Lys Ser Leu Gln Thr
65 70 75 80

Ala Glu Gly Asp Val Ala Ala Leu Asn Arg Arg Ile Gln Leu Ile Glu
B5 50 95

Glu Asp Leu Glu Arg Ser Glu Gly Arg Leu Lys Ile Ala Thr Ser Lys
100 105 110

Leu Glu Glu Ala Ser Gln Ser Ala Asp Glu Ser Glu Arg Met Arg Lys
115 12¢ 125




<211> 462

tcttattgec
tttccgaaac
t aat aaaaaa
tcaattgctt
gcaagagaaa
agctttggaa
agaggct caa
aacaaaaagt
<213> Bl om
tgctttgecg
gaattcgatc
gt aat aaaag
tacttgcaac
at catt cgag
cgtgaattga
actctcagca
caaacccaat

<212> DNA <213> Blom a tropicalis <400> 39 acaat gaagt tcgccatcgt

tgctttgecg
gaattcgatc
gt aat caaag
tacttgcaac
atcattcgag
cgtgaattga
act ct cagca
gaaggat at t

cttcggtttt
acttgttgat
aaacttttta
accaact cga
aact t gat gt
agcgaact ga
agat ctt gct
caaacccaat

a tropicalis <400> 40

acttgifgat cgaacaggta,

aaacttttta

as 462 <210> 41
Lys Tyr Asp Glu Val Ala Arg Lys

Glu Arg Ala

Glu Glu
185

Len

Val Ser Glu

210

Ile
2258

Arg Ile

Phe Ala Glu

Glu Asp Glu

Glu Leu Asp

275

<210> 34
<211l> 284
<212> PRT

ggcaaaccat

1e5

Glu Glu Arg Ala

180

Glu Leu Arg

Glu Lys Ala

Met Thr Thr

230
Ser Val
245

Arg

Leu Val His

260
Gln

Thr Phe

<211> 462

Gln

Lys

Gln

Glu

Ala

ggct caagag
cgaacaggt a
ggcaaaccat
cgaat t gaat
tgtttgcgece
tcttaacatt

60

120
180
240
300
360

t aaggattt §9 420

as 462 <210> 40

cacaagccaa agaaggat ga

aacagttttt 4

bt gpRapfh

gct at cgaaa ‘agggt gaaca
gaaaacaaga gcaaggaatt
at gat cgaag gagcccaagg
tt ggaacgat tcaactacga

2 2 APR 20 4 -65 aaggaaaccg
<211> 462

<212>

acaat gaagt tcgccatcgt tcttattgcc
gisttc et tdlt Higec heassyag 16 Thearsngle aAvaganggat@a bly argaaac

44 gaaaggt taataaaaaa
0 gctatcgaaa agggtgaaca tcaattgatt
accaact cga cgaattgaat 240 gaaaacaaga gcaaggaatt gcaagagaaa
ot sgatdh Legt LygagacaB)hrgatgahegarg grgass aagdasyel-ht ggaa
agggaact ga tcttaacgft
agatcttgct taaggatttg 420 aaggaaacCg aacaaaaagt gaaggatatt
DNA -

360

<212>
Leu Ala Met Val Glu Ala Asp Leu

O aacagttttt

170

Glu
185

Val val

200

Gln
215

Leu

Lys

Gly Asmn

Arg Glu

Lys Glu

Leu Gln

Thr Gly Glu

Asn

Glu

Ala

Ser Lys

Leu Lys

205

Ala Tyr
220

Glu ala

235

Lys

250

Lys
265

Glu
280

<213> Dermatophagoides ptercomyssinus

<400> 34

Glu Lys

Leu Thr

Tyr

Gly

Glu val

Lys Ser

Tyx

Ile

190

Ser

Glu

Arg

Asp

Ile
270

175

Val

Leu

Gln

Ala

Arg

255

Ser

Glu

Glu

Gln

Glu

240

Leu

Asp

Met Glu Ala Ile Lys Lys Lys Met Gln Ala Met Lys Leu Glu Lys Asp

DNA

ttggaacgal tcaactacga aggggctcaa




<213> Blom a tropicalis <400> 41 acaatgaagt tcgccatcgt tcttattgcc
tgctttgccg cttcggtttt ggctcaagag 60 cacaagccaa agaaggatga tttccgaaac
gaattcgatc actggttgat cgaacaggta 120 aacagttttt tttgaaaggt agpﬁaﬁﬁha
gt aat caaag aaacttttta ggcaaaccat 180 gctat cgaaa agggagaacéz caattgctt
tacttgcaac accaactcga cgaattgaat 240 gaaaacaaga gcaaggaatt gcaagagaaa
atcattcgag aacttgatgt cgtttgcgcc 300 atgatcgaag gagcccaagg agctttggaa
cgtgaattga agcgaactga tcttaacatt 360 ttggaacgat tcaactacga agaggctcaa

actctcagca agatcttgct taaggatttg 420 aagg#kaccg aacaaaaagt gaaggatatt
caaacccaat as 462 <210> 42 <211> 462 <212> DNA 2 2 |IPR Zook -66 <213>

Bloma tropicalis .<400> 42 acaatgaagt tcgccatcgt tcttattgcc tgctttgccg
cttcggtttt ggatcaagag 60 cmcgagccaa agaagggd ga tttccgaaac gpattcgatc
acttgttgat cgaacaggta 120 aacagttttt tttgaaaggt taataaaaaa gtaatcaaag
aaacttttta ggcaaaccat 180 gctatcgaaa agggtgaaca tcaattgatt tacttgcaac
accaact cga g‘@&aﬂ@é&? SEPOArg Adaacndae ddaatiradin lgsadtmdagarsat @akt cgag
aacttgatgt tgtttgcgcc 30 atgatcgaag gagcccaagg agctttggga cgtgaattga
agcgaactga tcttaacatt 360 ttggaacgat tcaactacga agaggctcaa actctcagca
agatcttgct taaggatttg 420 aaggaaaccg aacaaaaagt gaaggatatt caaacccaat as
462 <210> 43snRpAragda @y Iys[Pgx e BiuBkonial tArgphballies @400ps 43

is 40 45

Lys Ile Gln Gln Ile Glu Asn Glu Leu Asp Gln Val Gln Glu Gln Leu
50 55 €0

Ser Ala Ala Asn Thr Lys Leu Glu Glu Lys Glu Lys Ala Leu Gln Thr
65 70 75 80

Ala Glu Gly Asp Val Ala Ala Leu Asn Arg Arg Ile Gln Leu Ile Glu
85 90 85

Glu Asp Leu Glu Arg Ser Glu Glu Arg Leu Lys Ile Ala Thr Ala Lys
100 105 1190

Leu Glu Glu Ala Ser Gln Ser Ala Asp Glu Ser Glu Arg Met Arg Lys
115 120 125

Met Leu Glu His Arg Ser Ile Thr Asp Glu Glu Arg Met Glu Gly Leu
130 135 140

Glu Asn Gln Leu Lys Glu Ala Arg Met Met Ala Glu Asp Ala Asp Arg
145 ' 150 155 160

Lys Tyr Asp Glu Val Ala Arg Lys Leu Ala Met Val Glu Ala Asp Leu
165 170 175

Glu Arg Ala Glu Glu Arg Ala Glu Thr Gly Glu Ser Lys Ile Val Glu
180 185 190

Leu Glu Glu Glu Leu Arg Val Val Gly Asn Asn Leu Lys Ser Leu Glu
195 200 205




acaat gaagt
cacaagccaa
aacagttttt.
gct at cgaaa
gaaaacaaga
at gat cgaag
tt ggaacgat
aaggaaaccg

<212> DNA <213> Blom a tropicalis <400> 44 acaatgaagt tcgccatcgt tcttattgcc

tgctttgecg
gaattcgatc
gt aat caaag
agggagaaca
gcaaggaat t
gagcccaagg
t caact acga
aacaaaaagt
<213> Bl om
tgctttgecg
gaattcgatc

cttcggtttt ggctcaagag 60
acttgttgat cgaacaggta 120
aaacttttta.ggcaaaccat %&%
accaact cga cgaaftlyddi :
aacttgatgt tgtttgcgcc 300
agcgaactga tcttaacatt 360
agatcttgct taaggatttg 420
<211> 462

tgctttgecg
gaattcgatc
gt aat caaag
tacttgcaac
atcattcgag
cgtgaattga
act ct cagca
caaaccaaafl as 462 <210> 44

tcgccatcgt tcttattgec
agaaggat ga tttccgagac
tttgaaaggt taat aaaaaa
agggagaaca tcaattgctt
gcaaggaatt gcaagagaaa
gagcccaagg agctttggaa
t caact acga agaggct caa
aacaaaaagt gaaggatatt

cttcggtttt ggctcaagag 60 cacaagccaa agaaggatga tttccgaaac
aellt gt gat egaseagghach?@inamengit tdit: Ald goaagot cimahaaaaaa
aaacjfjtta ggcaaaccat,180 2 "1 pp R 24:u)'67 gct at cgaaa
tcaattgctt tacttgcaac accaactcga cgaattgaat 240 gaaaacaaga
gcaagagaaa atcattcgag aacttgatgt tgtttgcgcc 300 atgatcgaag
agetitggaa gt gantrhganagegaasisgald abb aaiwahia 368 'aid ggaacgat
agaggct caa actctcagga agatcttgct tqgggatttg 420 aagggaaccg
gaaggat att caaacccaat as 462 <210> <211> 462 < > DNA
a tropicalis <400> 45 acaatgaagt tcgccatcgt tcttattgcc

Ché Gl bl 2ggCienagadse0 Ly s ARAGES Ags aD¥gIR IR Add eegaaac
acttgttgat cgaggaggta 120 250 255

Glu Asp Glu Leu Val His Glu Lys Glu Lys Tyr Lys Ser Ile Ser Asp

260 265 270
Glu Leu Asp Gln Thr Phe Ala Glu Leu Thr Gly Tyr

275 280

<210> 35
<211l> 284
<212> PRT

<213> Dermatophageoides pteronyssinus

<400> 35

Met Glu Ala TIle Lys Asn Lys Met Gln Ala Met Lys Leu Glu

5

Lys
15

Asp

1 10

Asn Ala Ile Ala Glu Ala

25

Asp
20

Arg Ala Glu Ile Gln Lys Ala Arg

30

Asp

Ala Ser Glu

40

Asn Leu Arg Glu Glu Gln

35

Glu Lys Val Arg Ala

45

Leu Lys

Ile Gln
50

Gin Ile Glu Gln Val Gln

60

Asn Glu
55

Lys Leu Asp Glu Gln Leu

Ala Ala Thr

80

Ser Asn Thr Leu Glu Leu Gln

65

Lys
70

Glu Lys Glu Lys Ala

75

Ala Glu Gly Asp Val Ala Ala Leu Asn Arg Arg Ile Gln Leu Ile Glu




aacagttttt tttgaaaggt taataaaaaa gtaatcaaag aaacttttta ggcaaaccat 180
gct at cgaaa agggtgaaca tcaattgctt tacttgcaac accaactcga cgaattgaat 240
gaaaacaaga gcaaggaatt gcaagagaaa atcattcgag aacttgatgt tgttt gg@ﬁng@q
at gat cgaag gagcccaagg agctttggaa cgtgaattga agcgaactga tcttaacatt '3
tt ggaacgat tcaactacga agaggctcaa actctcagca agatcttgct taaggatttg 420
aaggaaaccg aacaaaaagt gaaggatatt caaacccaat as 462 <210> 46 <211> 462
<212> DNA <213> Blom a tropicalis <400> 46 acaatgaagt tcgccatcgt tcttattgcc
tgctttgccg cttecggtttt ggctcaagag 60 cacadffccaa agaaggatga tttccgaaac
gaattcgatc acttgttgat cgaacaggta 120 aacagttttt tttgaaaggt taataaaaaa
gt aat caaag aaacttttta ggcaaaccat 180 gctatcgaaa agggagaaca tcaattgctt
cacttgcaac accaactcga cgaass gaat 240 gaaaasmpmaga gcaaggaatt ggraagagaaa
atcattcgag aacttgatgt tgtttgcgcc 300 atgatcgaag gagcccaagg agctttggaa
cgt gaattga agcgaactga tcttaacatt 360 ttggaacgat tcaactacga agaggctcaa
act ct cagca é%&t 247 Fet VaadparergCUn v Fagobanéty HachbmdaytAgadygat at t
caaacccaat as 462 22AE8U4 - 68 <210> 47ps<211> 463 <213%¢DNA <213> Bl oni a
tropicalis <400> 47 acaatgaagt tcgccatcgt tcttattgcc tgctttgeccg cttcggtttt
ggct caagag 60 cacaagccaa agaaggatga tttccgaaac gaattcgatc acttgttgat
cgaacaggt a 28 Shhfaptilet for (RpgiRradd? thsaathnben Gyt drg MahaAnmadet tttt
aggcaaacca 180 tgetatcgaa aagggagaageatcaattgct ttagid gcaa caccaactcg
acgaattgaa 240

Met Leu Glu His Arg Ser Ile Thr Asp Glu Glu Arg Met Glu Gly Leu

130 135 140

Glu Asn Gln Leu Lys Glu Ala Arg Met Met Ala Glu Asp Ala Asp Arg
145 1580 155 160

Lys Tyr Asp Glu Val Ala Arg Lys Leu Ala Met Val Glu Ala Asp Leu
165 170 175

Glu Arg Ala Glu Glu Arg Ala Glu Thr Gly Glu Ser Lys Ile val Glu
180 185 ‘ 180

Leu @lu Glu Glu Leu Arg Val Val Gly Asn Asn Leu Lys Ser Leu Glu
1985 200 205

7 Val Ser Glu Glu Lys Ala Gln Gln Arg Glu Glu Ala His Glu Gln Gln
210 215 220

Ile Arg Ile Met Thr Thr Lys Leu Lys Glu Ala Glu Ala Arg Ala Glu
2256 230 235 240

Phe Ala Glu Arg Ser Val Glm Lys Leu Gln Lys Glu Val Gly Axrg Leu
245 250 255

Glu Asp Glu Leu Val His Glu Lys Glu Lys Tyr Lys Ser Ile Ser Asp
260 265 270

Glu Leu Asp Gln Thr Phe Ala Glu Leu Thr Gly Tyr
275 280




t gaaaacaag agcaaggaat tgcaagagaa aatcattcga gaacttgatg ttgtttgcgc 300
cat gat cgaa ggagcccaag gagctttgga acgtgaattg aagcgaactg atcttaacat 360
tttggaacga ttcaactacg aagaggctca aactctcagc aagatcttgc tta %@%ﬁé@
gaaggaaacc gaacaaaaag tgaaggatat tcaaacccaa taa 463 <210> 1>7408
<212> DNA <213> Blom a tropicalis <400> 48 caacagcaca agccaaagaa ggatgatttc

cgaaacgaat tcgatcactt gttgatcgaa 60 caggcaaaca gttttttttg aaaggttaat
aaaaaagt aa tcaaagaaac tttttaggca 120 aaccatgcta tcgaaaaggg tgaacatcaa
ttgctttact tgcaacacca actcgacgaa 180 ttgalt-gaaa acaagagcaa ggaattgcaa
gagaaaat ca ttcgagaact tgatgttgtt 240 tgcgccatga tcgaaggagc ccaaggagct
tt ggaacgt g aattgaagcg aactgatctt 300 aacattttgg aacgattcaa ctacgaagag
gctcaaactc tcagcaagat cttgcttaag 360 gatttgaagg aaaccgaaca aaaagtgaag
gat att caaa a 408 <210> 49 <211> 117 <212> PRT <213> Blom a

9 22 APR 2004 -69 An GQu H's Lys Pro Lys Lys Asp Asp Phe
1510 15 Leu Leu Ile Au @n Ala Asn Hs Ala |lle
Leu Gn Hs Gn Leu Asp Gu

5565
tropicalis <g’hb>>,&§5
Arg Asn Qu= H s
AQu Lys Ay<@Hab Hva G n 20 25 30 Leu Leu Tyr

~Leu Asn G u 81 bY8n3fh ropizalls 45

<400> 36

acaatgaagt tcgeccategt tcttattgee tgetttgeeg ctteggtttt ggetceaagag 60

cacaagccaa
aaccatgcta
ttgaatgaaa
tgcgccatga
aacatttitgg
gatttgaagg

agaaggatga
tcgaaaaggg
acaagagcaa
tcgaaggage
aacgattcaa

aaaccgaaca

tttecgaaac
agaacatcaa
ggaattgcaa
ccaaggaget
ctacgaagag

aaaagtgaag

gaattegatc
ttgetttact
gagaaaatca
ttggaacgtg
gctcaaacte

gatattcaaa

acttgttgat
tgcaacacca
ttcgagaact
aattgaagcg
tcagcaagat

cccaataa

cgaacaggca
actcgacgaa
tgatgttgtt
aactgatctt
cttgcttaag

120
180
240
300
360
408

<210> 37

<211l> 117
<212

<213>

PRT

Blowmia tropicalis

<400> 37
Gln Glu His
1 5

Phe Glu Hisg

10

Lys Pro Lys Lys Asp Asp Arg Asn Phe Asp

15
Gln

Glu Gln Ala Asn His His

20

Leu Leu Tle Ala Ile Glu

25

Lys Gly Glu

30
Ser

Gln His Glu

45

Leu Leu Tyr Leu Gln Leu Asp Glu Leu Asn Asn Lys

35 40

Gln Ile Ile Val Ala

55

Lys Glu Leu Glu Leu Val

50

Glu Lys Arg Asp

&0

Cys

Thx
80

Met Ile Glu Gly Ala Gln CGly Ala Glu

70

Leu Glu Arg Leu Lys

65 75

Asp Leu Asn Ile Leu Glu Arg Phe Asn Glu Glu Ala Gln Thr Leu

Tyr



Lys Gu Leu dn Qu Lys Ile Ile Arg Qu Leu Asp Val Val Cys Ala 50 55 60
Mt Ile Qu dy Ala @dn dy Ala Leu Qu Arg Qu Leu Lys Arg Thr 65 70 75
sO Asp Leu Asn Ile Leu Qu Arg Phe Asn Tyr Qu GQu Ala G n Thr Leu 90 95
Ser Lys Ile Leu Leu Lys Asp Leu Lys Qu Thr Qu dAn Lys Val?y&PR168M105
110 Asp Ile Gn Thr An . 115 <210> 50 <211> 117 <212> PRT <213> Slom a

tropicalis <400> 50 An GQu H's Lys Pro Lys Lys Asp Asp Phe Arg Asn G u Phe

Asp His
Hs Gn

Cys Ala 50 55 60 Met
G u Leu Lys Arg Thr

20 25 30 Leu Leu Tyr

65 7085 80

g0

95

Ser Lys Ile Leu Leu Lys Asp Leu Lys Glu Thr Glu Gln Lys Val Lys

100

" Asp Ile Gln Thr Gln

115

<210>
<211>

38
464
<212> DNA

<213>

<400> 38

acaatgaagt
cacaagccaa
aacagttttt
atgctatcga
atgaaaacaa
ccatgatcga
tttEtggaacg

tgaaggaaac

<210>
<211>
<212>
<213>

3g
462
DNA

<400> 39

acaatgaagt
cacaagccaa
aacagttttt
gctategaaa
gaaaacaaga
atgatcygaag
ttggaacgat

tcgecategt
agaaggatga
tttttgaaag
aaagggagaa
gagcaaggaa
aggagcccaa
attcaactac

cgaacaaaaa

tegecategt
agaaggatga
tttgaaaggt
agggtgaaca
geaaggaatt
gagcccaagg

tcaactacga

Blomia tropicalis

tcttattgee
ttteegaaac
gttaataaaa
catcaattge
ttgcaagaga
ggagctttgg
gaagaggctc
gtgaaggata

Blomia tropicalis

tettattgec
tttcegaaac
taataaaaaa
tcaattgett
gcaagagaaa
agctttggaa

agaggctcaa

105

tgetttgeeg
gaattcgatce
aagtaatcaa
tttacttgea
aaatcatteyg
aacgtgaatt
aaactctcag

ttcaaacccea

tgctttgeeg
gaattecgatce
gtaatcaaag
tacttygcaac
atcattcgag
cgtgaattga

actctcagca

i1o

cttecggtitt
acttgttgat
agaaactttt
acaccaactc
agaacttgat
gaagcgaact
caagatcttg

ataa

ctteggtttt
acttgttgat
aaacttttta
accaactcga
aacttgatgt
agcgaactga

agatcttgct

ggctcaagag
cgaacaggta
taggcaaacc
gacgaattga
gttgtttgeg
gatcttaaca

cttaaggatt

ggctcaagag
cgaacaggta
ggcaaaccat
cgaattgaat
tgtttgegec
tcttaacatt
taaggatttg

1510 15 Trp Leulle Au @n Ala Asn Hs Ala lle u Lys Ay GQu
Leu Gn Hs-@Gn Leu Asp Gu Leu Asn Ju Asn

L.LPV 04 -70 35 40 45 Lys Gu Leuu@dn Qu Lys Ile Ile Arg Qu Leu
lle u @y Ala Gn Gy Ala Leu Gu Arg

60

120
180
240
300
360
420
464

60

120
180
240
300
360
420




Asp Leu Asn Ile Leu Qu Arg Phe Asn Tyr Au GQu Ala G n Thr Leu 85 90 95
Ser Lys Ile Leu Leu Lys Asp Leu Lys Gu Thr Au Gn Lys Val Lys 100 105
110 Asp Ile G n Thy Gn 115 <210> 51 <211> 117 <212> PRT 22};.3 g?ﬁ@a
tropicalis <400> 51 A n QQu Hs Gu Pro Lys Lys Asp Asp Phe ﬁvdﬁj u Phe
Asp Hs 15 10 15 Leu Leu Ile Qu dn Ala Asn Hs Ala lle u Lys Ay Gu
Hs Gn 20 25 30 Ile Leu Tyr Leu dn Hs An Leu Asp Au Leu Asn Qu Asn
Lys Ser 35 40 45 Lys Qu Leu @n GQu Lys Ile lle Arg Qu Leu Asp Val Va
Cys Ala 50 55 60 Met Ile Qu Ay Ala A n @9-Ala Leu Gu Arg Qu Leu Lys
Arg Thr 65 70 75 80 2 2 APR 20U4. - 71 Asp Leu Asn |Ile Leu Gu Arg Phe
Asn GQu Au Ala @n Thr Leu 85 90 95 Ser Lys Ile Leu Leu Lys Asp Leu

Lys

Tyr

G u Thr a@gé‘aﬁd&g'—é{a%a\!alaaéﬁ’ §aa§9ggaw%allgcd%§9 dle Gn Thr @n

<210> 40
<211> 462
<212> DNA

<213> Blomia tropicalis

C <400> 40

acaatgaagt

cacaagccaa
aacagttttt
getatcgaaa
gaaaacaaga
atgatcgaag
ttggaacgat

aaggaaaceg

<210> 41
<211> 462
<212> DNA

tcgececategt
agaaggatga
tttgaaaggt
agggtgaaca
geaaggaatt
gagcccaagyg
tcaactacga

aacaaaaagt

tcttattgec
ttteccgaaac
taataaaaaa
tcaattgatt
gcaagagaaa
agcetttggaa
agaggctcaa

gaaggatatt

<213> Blomia tropicalis

<400> 41

acaatgaagt
cacaagccaa
aacagttttt

gctatcgaaa

‘gaaaacaaga

atgatcgaag
ttggaacaat

aaggaaaccg

<210> 42
«211l> 462
«212> DNA

tcgcoccatogt
agaaggatga
tttgaaaggt
agggagaaca
gcaaggaatt
gagceccaagyg
tcaactacga

aacaaaaagt

tettattgece
tttccgaaac
taataaaaaa
tcaattgett
gcaagagaaa
agctttggaa
agaggctcaa

gaaggatatt

tgctttgeeg
gaattcgatc
gtaataaaag
tacttgecaac
atcattcecgag
cgtgaattga
actctcagca

caaacccaat

tgctttgeeg
gaattcgatc
gtaatcaaag
tacttgcaac
atcattcgag
cgtgaattga
actctcagca

caaacccaat

ctteggtttt
acttgttgat
aaacttttta
accaactcga
aacttgatgt
agcgaactga
agatcttget

aa

cttcggttet
actggttgat
aaacttttta
accaactcga
aacttgatgt
agcgaactga
agatcttget

aa

ggctcaagag
cgaacaggta
ggcaaaccat
cgaattgaat
tgtttgegee
tettaacatt
taaggatttg

ggctecaagag
cgaacaggta
ggcaaacecat
cgaattgaat
cgtttgeogec
tcttaacatt

taaggatttg

462

60

120
180
240
300
360
420
462

60

120
180
240
300
360
420
462




115 <210> 52 <211> 117 <212> PRT <213> Blom a tropicalis <400> 52 Adn Qu
H's Lys Pro Lys Lys Asp Asp Phe Arg Asp Qu Phe Asp Hs 1 5 10 15 Leu Leu
Ille Qu An Ala Asn His Ala lle Qu Lys Gy Qu His Gn 20%%3@RL§@D£}HiS
Tyr Leu dn Hs A@n Leu Asp Qu Leu Asn Qu Asn Lys Ser 35 4 4§Lys Gu
Leu dn GQu Lys Ilelle Arg Qu Leu Asp Val Val Cys Ala 50 55 60 Met
GQu dy Ala@n dy Ala Leu Qu Arg Gu Leu Lys Arg Thr 65 70 75 80 Asp
Leu Asn Ile Leu Au Arg Phe Asn Tyr Au Qu Ala An Thr Leu 85 90 95 Ser
Lys Ile Leu Leu Lys Asp Leu Lys Gu Thr GgG n Lys Val Lys 100 105 110 2
2 APR 2 ffl4 -72 Asp Ile G n Thr Lys 115 <210> 53 <211> 117 <212> PRT
<213> Blom a tropicalis

<213> Blomia tropicalis

.<400> 42

acaatgaagt tegecatcgt tettattgec tgetttgeeg ctteggtttt ggctcaagag 60

cacgagccaa agaaggatga tttccgaaac gaattegatc acttgttgat cgaacaggta 120

aacagttttt tttgaaaggt taataaaaaa gtaatcaaag aaacttttta ggcaaaccat 180

gctatcgaaa agggtgaaca tcaattgatt tacttgcaac accaactcga cgaattgaat 240

gaaaacaaga gcaaggaatt gcaagagaaa atcattcgag aacttgatgt tgtttgegec 300

atgatcgaag gagcccaagyg agetttggaa cgtgaattga agegaactga tcttaacatt 360

ttggaacgat tcaactacga agaggctcaa actctecagea agatcttget taaggattig 420

aaggaaaccg aacaaaaagt gaaggatatt caaacccaat aa 462

<210> 43

<211> 462

<212> DNA

<213> Blomia tropicalis

<400> 43

acaatgaagt tcgccategt tcottattgec tgctitgecg ctteggtttt ggctcaagag 60

cacaagccaa agaaggatga tttccgagac gaattcgate acttgttgat cgaacaggta 120

aacagttttt tttgaaaggt taataaasaa gtaatcaaag aaacttttta ggcaaaccat 180

gctatcgaaa agggagaaca tcaattgett tacttgcaac accaactcga cgaattgaat 240

gaaaacaaga gcaaggaatt gcaagagaaa atcattcgag aacttgatgt tgtttgegece 300

atgatcgaag gagcccaagg agctttggaa cgtgaattga agcgaactga tcttaacatt 360

ttggaacgat tcaactacga agaggctcaa actcetcageca agatcttget taaggatttg 420

aaggaaaccg aacaaaaagt gaaggatatt caaaccaaat aa 462

<210> 44

«211> 462

<212> DNA

<213> Blomia tropicalis

<400> 44

acaatgaagt tcgccatcgh tettattgee tgetttgeeg ctteggtttt ggetcaagag 60

cacaagccaa agaaggatga tttccgaaac gaattcgatce acttgttgat cgaacaggta 120

aacagttttt tttgaaaggt taatasaaaa gtaatcaaag aaacttttta ggcaaaccat 180




1

<400> 53 G n Gn Hs Lys Pro Lys Lys Asp Asp Phe Arg Asn G u Phe Asp Hi s
20

510 15 Leu Leu Ile AQu Gn Ala Asn Hs Ala lle Au Lys Ay Qu Hs dn

25 30 Leu Leu Tyr Leu Gn H's Gn Leu Asp Gu Leu Asn Gu Asn L 2%4 35
40 45 Lys Qu Leu Gn Qu Lys Ile lle Arg Qu Leu Asp Val VAl & C%@ a 50
65

55 60 Met Ile Qu Ay Ala Gn Gy Ala Leu Gu Arg Gu Leu Lys Arg Thr
70 75 80 Asp Leu Asn Ile Leu Qu Arg Phe Asn Tyr Qu Gu Ala Gn Thr Leu 85
90 95 Ser. Lys Ile Leu Leu Lys Asp Leu Lys u Thr Gn Gn Lys Val Lys 100

105 110 Asp Ile G n Thr @ n 115 <210> 54-63211> 17 <212> PRT 2 2 APR 2004
-73 <213> Blom a tropicalis <400> 54 Met Lys Phe Ala Ile Val Leu Ile Al a
Cys Phe Ala Ala Ser Val Leu 1 5 10 15 Ala <210> 55 <211> 930

gctatcgaaa agggagaaca tcaattgctt

gaaaacaaga gcaaggaatt gcaagagaaa

atgatcgaag gagcccaaygyg agctttggaa

ttggaacgat tcaactacga agaggctcaa

aaggaaaccg aacaaaaagt gaaggatatt

<210> 45

<211> 462
<212> DNA

<213>

<400> 45

acaatgaagt
cacaagccaa
aacagttttt
gctatcgaaa
gaaaacaaga
atgatcgaag
ttggaacgat

aaggaaaccg

<210>
<211>

46
462

<212> DNA

tcgececategt
agaaggatga
tttgaaaggt
aggatgaaca
gcaaggaatt
gagcccaagyg
tcaactacga

aacaaaaagt

Blomia tropicalis

tettattgee
tttcegaaac
taataaaaaa
tcaattgectt
gcaagagaaa
agetttggaa
agaggctecaa

gaaggatatt

<213> Blomia tropicalis

<400> 46

acaatgaagt
cacaagccaa
éacagttttt
gctatcgaaa
gaaaacaaga
atgatcgaag
ttggaacgat

aaggzaaccg

tcgecatcgt
agaaggatga
tttgaaaggt
agggagaaca
gcaaggaatt
gagcccaagg
teaactacga

aacaaaaagt

tcttattgec
tttecgaaac
taataaaaaa
tcaattgett
gcaagagaaa
agctttggaa
agagygctcaa

gaaggatatt

tacttgcaac
atcattcgag
cgtgaattga
actctcagca

caaacccaat

tgctttgcey
gaattcgatc
gtaatcaaaqg
tacttgcaac
atcattcgag
cgtgaattga
actctcagca

caaacccaat

tgectttgecg
gaattegate
gtaatcaaag
cacttgeaac
atcattegag
cgtgaattga
actctcagca

caaacccaat

accaactcga
aacttgatgt
agogaactga
agatcttgct

ad

ctteggtitt
acttgtitgat
aaacttttta
accaactcga
aacttgatgt
agcgaactga
agatecttgct

aa

cttecggttet
acttgttgat
aaacttttta
accaactcga
aacttgatgt
agcgaactga
agatcttgct

dad

cgaattgaat
tgtttgegee
tcttaacatt
taaggatttg

ggctcaagag
cgaacaggta
ggcaaaccat
cgaattgaat
tgtttgegeo
tcttaacatt
taaggatttyg

ggcteaagag
cgaacaggta
ggcaaaccat
cgaattgaat
tgtttgegece
tcttaacatt
taaggatttg

240
300
360
420
462

&0

120
180
240
300
360
420
462

60

120
180
240
300
360
420

462




<212> DNA <213> Blom a tropicalis <400> 55 tttttttttt tttttttett tttetetett

tttttttttt tttttttatt aaaagtaaca 60 aaaaaaaaga aagggat aaa gaanaacaaa

aaacaaat ga caagtcctaa gtaaacaact 120
aactgaccta ccgnggccta acctagtata 180

ttttaagtta aataaaaaa
cat at aaaca cagt aaaccc

2?%?%9

gtaaaaaa

acat at aaaa aacat cataa ctcagtcaaa 240 aaaagacaaa aaagacaaac
caccgacaat act aacct ca gagt aaaaag acat aaaagg 300 gggaaccctt aaatttaaag

aact act aag
ccagcat act
gt gagat aaa
tttccgaaac
agaacat caa

ggaattgcaa ggg

ttggaacgtg
géttadset c
gaiad tmaaa

ccaaggagct
ct acgaagag
aaaagt gaag
tatgattaaa
aaaaaaaaaa

APR 2Q04 -74 <400> 56

<213>

aaaccaaaac
acgacaat ga
accgt gggca
gaattcgatc
ttgctttact
ca

gaaat

e TR iy

<400> 47

acaatgaagt
cacaagccaa
aacagttttt
tgctatcgaa
tgaaaacaag
catgatecgaa
tttggaacga

~gaaggaaacc

«<210>
<21li>

48
408

<212>= DNA

<400> 48

caacagcaca
caggcaaaca
aaccatgcta
ttgaataaaa
tgegocatga
aacattttgg
gatttgaagg

<210>
<211>
«212>
<213>

49
117
PRT

<400> 49

tegecategt
agaaggatga
ttttgaaagg
aagggagaac
agcaaggaat
ggagceccaag
ttcaactacy

gaacaaaaag

agccaaagaa
gttttttttg
tegaaaaggg
acaagagcaa
tegaaggagce
aacgattcaa

aaaccgaaca

aaacaaaaaa
aaaat at cat
actcggtttt
acttgttgat
t gcaacacca
tt cgagaact
aat t gaagcg
t cagcaagat
cccaataaaa

trttteeeet

t gat gt

cttgct

899

aactgatctt

atttagaatt
at aaatt caa

tttagat aat

caggact aga 360
aacaagat-gi8 420
ggct caagag
cgaacaggca
act cgacgaa

480
540
600
660
720
780
840
900

tgtt

t aag

aagt aacaca
t at caggt aa
cacaagccaa
aaccatgcta
tt gaat gaaa
t gcgccat ga
aacattttgg
gat tt gaagg
gtacaatttt
tttttaacta
<212> DNA <213> Blom a tropicalis 2 2
caaagat aat

tettattgeo tgetttgeceg cttoggtttt

tttecgaaac
ttaataaaaa
atcaattact
tgcaagagaa
gagctttgga
aagaggctca

tgaaggatat

Blomia tropicalis

ggatgatttc
aaaggttaat
tgaacatcaa
ggaattgecaa
ccaaggagct
ctacgaagag

zaaagtgaag

Blomia tropicalis

gaattegate
agtaatcaaa
ttacttgcaa
aatcattcga
acgtgaattg
aactctcagce

tcaaacccaa

Cgaaacgaat
aaaaaagtaa
ttgctttact
gagaaaatca
ttggaacgtg
gctcaaacte

gatattcaaa

acttgttgat
gaaacttttt
caccaactcyg
gaacttgatg
aagcgaactg
aagatecttgce

taa

tcgatcactt

tcaaagaaac

tgcaacacca
ttegagaact
aattgaageg
tcagcaagat

cccaataa

ccctttaaaa
aat at caaag
agaaggat ga
t cgaaaaggg
acaagagcaa
t cgaaggagc
aacgattcaa
aaaccgaaca
acatttttga
t aaaaaaaaa

cactttgatt
60

120
180

ggctcaagag
cgaacagdgta
aggcaaacca
240
300
360
420
463

acgaattgaa
ttgtitgcge
atcttaacat

ttaaggattt

60

120
180
240
3900
360
408

gttgatcgaa
tttttaggca
actcgacgaa
tgatattgtt
aactgatctt
cttgettaag




ttggatttgg cattcgttct agcggtagcc cgccatcgtt gaaggatgat cgaaaaggga
caagagcaag cgaaggagcc acgattcaac. aaccgaacaa catttttgat tttttttttt
ttaatttata tagactecgtt tcatctccag gtataggtgt tcatcaaatt ttggtttagg
cttattgcct ttccgaaacg gaacatcaat gaattgcaag caaggagctt Zﬂbdgﬁhéﬁéb
aaagt gaagg atgattaaat gttttacaaa ttttttgtat aaatttaata attaattata
gttgattgat tgtaaacgcg caggcaactg taaactctcg aatgtatttg

- 69 -

Gln Glu His Lys Pro Lys Lys Asp Asp Phe Arg Asn Glu Phe Asp His

Leu Leu Ile Glu Gln Ala Asn His Ala Ile Glu Lys Gly Glu His Gln
20 25 30

Leu Leu Tyr Leu Gln His Gln Leu Asp Glu Leu Asn Glu Asn Lys Ser
35 40 45

. Lys Glu Leu Gln Glu Lys Ile Ile Arg Glu Leu Asp Val Val Cys Ala
§
: 50 55 60

Met Ile Glu Gly Ala Gln Gly Ala Leu Glu Arg Glu Leu Lys Arg Thr
65 70 75 80

Asp Leu Asn Ile Leu Glu Arg Phe Asn Tyr Glu Glu Ala Gln Thr Leu
85 50 95

Ser Lys Ile Leu Leu Lys Asp Leu Lys Glu Thr Glu Gln Lys Val Lys
100 105 110

Asp Ile Gln Thr Gln
115

<210> 50
<211> 117
<212> PRT

<213> Blomia tropicalis
<400> 50
Gln Glu His Lys Pro Lys Lys Asp Asp Phe Arg Asn Glu Phe Asp His

1 5 10 15

Trp Leu Ile Glu Gln Ala Asn His Ala ITle Glu Lys Gly Glu His Gln
20 25 30

Leu Leu Tyr Leu Gln His Gln Leu Asp Glu Leu Asn Glu Asn Lys Ser



t gccctcagc agtaacaata cttcaccaag
gctttgececge ttcggttttg aattcgatca
agaaaat cat tctagaactt tggaacgtga
at att caaac ccaataaaaa (gtcaat aaat
<213> Blom a tropicalis <400> 57

tatatatata tgatgataat aatgtgtcat
gagaacatca aggaattgca cccaaggagc actacgaaga gcacact aaa
=70 -

a5

cttgttgatc
att gaagcga
gtt caat aaa <210> 57
gt cgt gcgcet

gtttcgat gt

40

45

Lys Glu Leu Gln Glu Lys Ile Ile Arg Glu Leu Asp Val

50

Met Ile Glu Gly Ala
65

Asp Leu Asn Ile Leu
85

Ser Lys Ile Leu Leu
100

Asp Ile Gln Thr Gln
1158

<210> 51
<211> 117
<212> PRT

55

Gln Gly Ala Leu

70

Glu Arg

Lys Asp

<213> Blomia tropicalis

<400> 51
Gln Glu His Glu Pro
1 5

Lys Lys

Leu Leu Ile Glu Gln Ala Asn

20

Ile Leu Tyr Leu Gln
35

Lys Glu Leu Gln Glu
50

Met Ile Glu Gly Ala
65

His Gln

Lys Tle

55

Gln Cly
70

Phe

Leu

Asp

His

Leu

40

Ile

Ala

60

75

Asn Tyr Glu Glu
90

Lys Glu Thr Glu
105

Asp Phe Arg Asn
10

Ala Ile Glu Lys
25

Asp Glu Leu Asn

Arg Glu Leu Asp
60

Leu Glu Arg Glu
75

Glu Arg Glu Leu

Ala

Gln

Glu

Gly

Glu

45

Val

Leu

cttgaatttg aaaacactca caatccacaa
tgctttactt gcaacaccaa

ct caaact ct cqgag%ggtHMQ

<21 <212> DNA

agcaaacatg tcggctgctg
ttcttattgc atttccgaaa

Val Cys Ala

Lys Arg Thr

80

Gln Thr Leu
95

Lys val Lys
110

Phe Asp His
15

Glu His @GIn
30

Asn Lys Ser

Val Cys Ala

Lys Arg Thr
80




gat ggat cgt
ctgctttgee
tgtttggcaa
cacaat ccac
ct cagcaaga

gttgcagtat tatatttaaa atatgtattg ccggtcaatg ctaaaacact
cgaattcgat attgctttac agagaaaatc tttggaacgt ggctcaaact
tatactacga gatctatacc gtaaaataat tacgtgtgta otgtgigtas
gcttcggttt cacttgttga ttgcaacacc attcgagaac ~gaattgaagc
. ctcaaaacta actcatctga gaacctagca tatatatatg tacacttgtg

-71 -

Asp Leu Asn Ile Leu Glu Arg Phe Asn Tyr Glu Glu Ala Gln Thr Leu
85 90 95

Ser Lys Ile Leu Leu Lys Asp Leu Lys Glu Thr Glu Gla Lys Val Lys
100 105 110

Asp Ile Gln Thr Gln
115

<210> 52
<21l1> 117
<212> PRT

<213> Blomia tropicalis

<400> 52
Gln Glu His Lys Pro Lys Lys Asp Asp Phe Arg Asp Glu Phe Asp His
1 5 10 15

Leu Leu Ile Glu Gln Ala Asn His Ala Ile Glu Lys Gly Glu His Gln
20 25 30

Leu His Tyr Leu Gln His Gln Leu Asp Glu Leu Asn Glu Asn Lys Ser
35 40 45

Lys Glu Leu Gln Glu Lys Ile Ile Arg Glu Leu Asp Val Val Cys Ala
50 55 60

Met Ile Glu Gly Ala Gln Gly aAla Leu Glu Arg Glu Leu Lys Arg Thr
65 70 75 80

Asp Leu Asn Ile Leu Glu Arg Phe Asn Tyr Glu Glu Ala Gln Thr Leu
85 80 85

Ser Lys Ile Leu Leu Lys Asp Leu Lys Glu Thr Glu Gln Lys Val Lys
100 108 110




t ggaaagata aaactcaaac tggctcaaga tcgaacaggc aactcgacga ttgatgttgt
gaactgatct tcttgcttaa tgatatttat acattgttgc atctccaaat gacttgacct
gttgtttgtg actcaaacaa gctcaagagc gaacaggcaa ctcgacgaat gatgttgttt
actgatctta’ ttgcttaagg tttagaattg taaaaaaaaa tacacaattt bpg@@taﬁﬁ
caat ggccgc taaaacaaat tacggataaa tctgtttttt aacaatgaag ~gcacaagcca

-2 -

Asp Ile Gln Thr Lys
115

<210> 53
<211> 117
<212>» PRT

<213> Blomia tropicalis

<400> 53
Gln Gln His Lys Pro Lys Lys Asp Asp Phe Arg Asn Glu FPhe Asp Hié
1 5 10 is5

Leu Leu Ile Glu Gln Ala Asn His Ala Ile Glu Lys Gly Glu His Gln
20 25 30

Leu Leu Tyr Leu Gln His Gln Leu Asp Glu Leu Asn Glu Asn Lys Ser
35 40 45

Lys Glu Leu Gln Glu Lys Ile Ile Arg Glu Leu Asp Val Val Cys Ala
50 55 60

Met Ile Glu Gly Ala Gln Gly Ala Leu Glu Arg Glu Leu Lys Arg Thr
65 70 75 - 80

Asp Leu Asn Ile Leu Glu Arg Phe Asn Tyr Glu Glu Ala Gln Thr Leu
85 20 95

Ser Lys Ile Leu Leu Lys Asp Leu Lys Glu Thr Glu Gln Lys Val Lys
100 105 110

Asp Ile Gln Thr Gln
115

<210> 54
<211> 17
<212> PRT



aaaccatgct attgaatgaa ttgcgccatg taacattttg ggatttgaag ataaattaga 60
catacataat 120 agattgaggt 180 ctttgtcttt 240 ¢tttttccatc 300 ttttgaaggg
360 caatgaagtt 420 acaagccaaa 480 accatgctat 540 tgaatgaaaa 600
gcgccatgat 660 -acattttgga 720 atttgaagga 780 tacaattttaéEZOQPRaEﬁéaaaa
899 ggcaactagt 60 aactggactg 120 cggttcagca 180 taaaacc 40

t ggt gaaaac 300 tgatgcgctt 360 ttcgccatcg 420 aagaaggatg 480 at cgaaaagg

540 aacaagagca 600
-73-

<213> Blomia tropicalis

<400> 54
Met Lys Phe Ala Ile Val Leu Ile Ala Cys Phe Ala Ala Ser Val Leu
1 5 10 15

Ala

«210> 55
<211l> 930
<212> DNA

<213> Blomia tropicalis

<400> 55

bttt tttetitttt tttbtttttt tttttttttt tttttttatt aaaagtaaca 60
Aaaaaasaga aagggataaa gaanaacaaa aaacaaatga caagtcctaa gtaaacaact 120
ttttaagtta aataaaaaag aaatagccag aactgaccta cecgnggecta acctagtata 180
catataaaca cagtaaaccc ctgtaaaaaa écatataaaa aacatcataa ctcagtcaaa 240
adaaagacaaa aaagacaaac caccgacaat actaacctca gagtaaaaag acataaaagg 300
gggaaccctt aaatttaaag aactactaag aaaccaaaac aaacaaaaaa caggactaga 360
aagtaacaca ccctttaaaa ccagcatact acgacaatga aaaatatceat aacaagaitgt 420
tatcaggtaa aatatcaaag gtgagataaa accgtgggca actcggtttt ggctecaagag 480
cacaagccaa agaaggatga tttccgaaac gaattegate acttgttgat cgaacaggca 540
aaccatgeta tcgaaaaggg agaacatcaa ttgetttact tgcaacacca actegacgaa 600
ttgaatgaaa acaagagcaa ggaattgcaa gagaaaatca ttcgagaact tgatgttgtt 660
tgcgeccatga tcgaaggagce ccaaggagct ttggaacgtg aattgaagcg aactgatctt 720
aacattttgyg aacgattcaa ctacgaagag gotcaaacte tcagcaagat cttgecttaag 780
gatttgaagyg aaaccgaaca aaaagtgaag gatattcaaa cccaataaaa atttagaatt 840
gtacaattét acatttttga tatgattaaa tgtcaataaa tgttcaataa ataaattcaa 900

tttttaacta taaaaaaaaa aaaaaaaaaa . 930

<210> 56
«<211> B9S
<212> DNA

<213> Blomia tropicalis

L




at cgaagcag 660 gaacgattca 720 gaaaccgaac 780 2 2 APR 2004 -75 aaaaagtgaa
ggatattcaa acccaataaa aatttagaat tgtacaattt tacatttttg 840 atatgattaa
atgtcaataa atgttcaata aataaattca atttttaact ataaaaaaaa 900 aaaaaa % a
aaaaaaaaaa aaa 923 <210> 58 <211> 892 <212> DNA <213> BIdhﬁaA?Rd%ﬁgalls
<400> 58 taaacgaaaa tatggtcatg tttattcatt atcaactcaa aagtttctat tatctacaaa
60 gtcaaattta ttatatgtta ttttttcaaa gtgatcggaa tctccttgtc ggcctttgecc 120
tcaatttgtg gcaatggtgc ttcaatcacc aatctaccat cggttttcaa cgatgaacgg 180
actttgtcca aatcggcatc ctcaggcaac gagtaacgdt4 agttaaagac ccggttttgt 240
ttaagattag aatcgttatg ttcactcttg gcattgatga ttatttcacc tttcgtaacg 300
gtcacttgaa tatcttccgg cttaaagtct ggcaaatcga tttcaatctt aaagattcgt 360

t gt ccacaca aact caaaca acaat gaagt tcgccatcgt tcttattgcc tgctttgccg 420
cttcgotttt gggécgggag cacaagccaa agaaggatga tttccgaaac gaattcgatc 480
acttgttgat cgaacaggca aaccatgcta tcgaaaaggg agaacatcaa ttgctttact 540

t gcaacacca é&%‘e:l@‘ééafaattttttg‘afafttgaa‘att&@aa@eag@aat@}aat gt hbasFagateatrtag® G0
ttcgagaact tgeigirhgt ttdagegenatl gocdat g FR062196R809R06E 10022CHE8.166Q0

tt t t tt t t tc 720
eagcaagal CrrGirtasg SR P e SRR st S O el ERaser a0

SRektHgaht ttogtaeenact t:%aaa%awa Pagstatatgaticiacaadagt caioaasct84a0
atgpttEayrhthid ARG RA8AN3385 2322228 A% 89252107 338

cccaat aaaa
tgttcaataa

<211> 738

cattcgttet
ageggtagec
cgccategtt
gaaggatgat
cgaaaaggga
caagagcaag
cgaaggagee
acgattcaac
aaccgaacaa

catttttgat

<210> 57
«<211> 923
<212> DNA

tcatcaaatt
ttggtttagyg
cttattgcct
ttcegaaacyg
gaacatcaat
gaattgcaag
caaggagctt
tacgaagaggyg
aaagtgaagg
atgattaaat

cttcaccaag
aaaacactca
gctttgeege
aattcgatca
tgctttactt
agaaaatcat
tggaacgtga
ctcaaactct
atattcaaac

gtcaataaat

<213> Blomia tropicalis

<40Q0> 57

gtcgtgeget
agcaaacatg
tcggetgety
tatatatata
tgatgataat
aatgtgtcat
gtttecgatgt
ttottattgce
attteegaaa
gagaacatca
aggaattgca
cccaaggagce

actacgaaga

gcacactaaa

gatggategt

'gttgcagtat

tatatttaaa
atatgtattg
ccggtcaatg
ctaaaacact
ctgctttgcc
cgaattegat
attgctttac
agagaaaatc
tttggaacgt

ggctcaaact

tgtttggeaa
tatactacga
gatctatacce
gtaaaataat
tacgtgtgta
tgtatgtttt
cacaatccac
gcttcoggttt
cacttgttga
ttgcaacacc
attcgagaac
gaattgaagc

ctcagcaaga

cttgaatttg gttgtttgtg ttttgaaggy

caatccacaa
ttecggttttg
cttgttgate
gcaacaccaa
tctagaactt
attgaagcga
cagcaagate
ccaataaaaa

gttecaataaa

ctcaaaacta
actecatctga
gaacctagca
tatatatatg
tacacttgtg
tggaaagata

aaactcaaac

tggctcaaga
tcgaacaggce
aactegacga
ttgatgttgt
gaactgaktct

tettgettaa

actcaaacaa
gctcaagage
gaacaggcaa

ctcgacgaat

gatgttgttt

actgatctta
ttgcttaagg
tttagaattg

taaaaaaaaa

tacacaattt
ctaggctaat
caatggcege
taaaacaaat
tacggataaa
tctgttttee
aacaatgaag
gcacaagccea
aaaccatgct
attgaatgaa
ttgegecatg
taacattttg
ggatttgaag

caatgaagtt
acaagccaaa
accatgectat
tgaatgaaaa
gocgeccatgat
acattttgga
atttgaagga
tacaatttta

ddddddaaa

ggcaactagt
aactgcactyg
cggtteagea
taaaacccta
tggtgaaaac
tgatgegctt
ttegeccatcg
aagaaggatg
atcgaaaagg
aacaagagca
atcgaaggayg
gaacgattca

gaaaccgaac

360
420
480
540
600
660
720
780
840
899

€0

120
180
240
300
360
420
480
540
600
660
720
780




<212> DNA <213> Blom a tropicalis <400> 59 tttttttttt tttttttttt ttttetetet
tttttttttt ttttttttna caaaaagggg 60 cncattttat ttcgattgat tgggcaaata
gagtcattta catcgatttg ggtttggggg 120 ggcatacaaa ctgaacgatg acgagcccga
ccaggacgac gacgac@ttt atcgttgtcc 160 atacggttgg tttgtttagg?dagddadich
caatccacaa actcaaacaa. caatgaagtt 240 2 2 APR 2004 -76 cgccatcgtt
cttattgcct gectttgccge ttcecggttttg gctcaagagc acaagccaaa 300 gaaggat gat

ttccgaaacg aattcgatca cttgttgatc gaacaggcaa accatgctat 360 cgaaaaggga
gaacatcaat tgctttactt gcaacaccaa ctcgacgadis t gaat gaaaa 420 caagagcaag
gaattgcaag agaaaatcat tcgagaactt gatgttgttt gcgccatgat 480 cgaaggagcc

t ggaacgtga attgaagcga actgatctta acattttgga 540 acgattcaac
tacg ?ag agg cheaagiciaat gékﬂ@ﬁﬁéa@ah%&a{a?ﬁﬁ &?Qgta?jatat; gﬁ%g'ga&@gta@%teftg??%?
aaagt gaagg c a agaa acaa ca a

at gat t aaat %%gg%%%ggta t% %étg%aggg Saa ca%a‘i attttf: fat aa{:dtttgfaafg ataﬁ‘?ﬁﬁﬁ%\%%a?g
aaaaaaaa 738%@231p2agorasgpgjaasgFa <212> DNA <213> Bl omi a tropicalis %2300>
60 tccttgttta ggaaaacact ctctatccac aaactcaaac aacaatgaag ttcgccatcg 60
ttcttattgc ctgctttgecc gettcggttt tggctcaaga gcacaagcca aagaaggatg 120
atttccgaaa cgaattcgat cacttgttga tcgaacaggc aaaccatgct atcgaaaagg 180
gagaacat ca &ft®ctI®t ac ttgcaacacc aactcgacga attgaatgaa aacaagagca 240
aggaattgca agagaa3at c attcgagaac ttgatgttgt ttgcgccatg atcgaagcag 300
cccaaggagc tiiggaacogt gaattgaagc gaactgatct taacattttg gaacgattca 360
actacgaaga ggctcaaact ctcagcaaga tcttgcttaa ggatttgaag gaaaccgaac 420

caaggagctt

<213> Blomia tropicalis

<400> 58

taaacgaaaa
gtcaaattta
tcaatttgtg
actttgtcca
ttaagattag
gtcacttgaa
tgtccacaca
ctteggtttt
acttgttgat
tgcaacacca
ttcgagaact
aattgaagceyg
tcagcaagat
cccaataaaa

tgttcaataa

<210>
<21l>
<212>

55

738
DNA
<213>

<400> 59

tatggtcatg
ttatatgtta
gcaatggtge
aatcggcatce
aatcgttatg
tatctteecgyg
aactcaaaca
ggctcaagag
cgaacaggea
actcocgacgaa
tgatgttgtt
aactgatctt
cttgcttaag
atttagaatt

ataaattcaa

tttattcatt
ttttttcaaa
ttcaatcacc
ctcaggcaac
ttcactcttg
cttaaagtct
acaatgaagt
cacaagccaa
aaccatgcta
ttgaatgaaa
tgcgecatga
aacattttgg
gatttgaagy
gtacaatttt
tttttaaaaa

Blomia tropicalis

Lttttrttte tttttitttt ttotttitttt

cncattttat ttegattgat tgggcaaata

ggcatacaaa ctgaacgatyg acgagceocga

atacggttgyg tttgtttagg aaaacactca

atcaactcaa
gtgatcggaa
aatctaccat
gagtaacgat
gcattgatga
ggcaaatcga
tcgeecategt
agaaggatga
tcgaaaaggy
acaagagcaa
tecgaaggagce
aacgattcaa
aaaccgaaca
acatttttga

aadaaaadaaa

tttetttttt
gagtcattta
¢eaggacgac

caatccacaa

aagtttctat
tcteettgtce
cggttttcaa
agttaaagac
ttatttcacec
tttcaatcett
tcttattgee
tttcegaaac
agaacatcaa
ggaattgcaa
ccaaggagcet
ctacgaagag
aaaagtgaag
tatgattaaa

daaaaaaaaa

ttttttttna
catcgatttg
gacgacgttt

actcaaacaa.

tatctacaaa
ggectttace
cgatgaacgg
ceagttttgt
tttegtaacy
aaagattcgt

tgctttgeoey

gaattcgatc
ttgetttact
gagaaaatca
ttggaacgtg
gctcaaacte
gatattcaaa
tgtcaataaa

aa

caaaaagggg

ggtttggggg
atcgttgtee

caatgaagtt

60

120
180
240
300
360
420
480
540
600
660
720
780
840
892

60
120
180
240




aaaaagt gaa
atatgattaa
aaaaaaaaaa
tropicalis
cttattgcct
tt ccgaaacg
gaacat caat
t cgagaact t
ccaat aaaaa
gaatt gcaag
acattttgga
aaagt gaagg
aaaaaaaaaa
62

ggat att caa acccaaaaaa aatttagaat tgtécaattt tacatttttg 480
atgtcaataa atgttcaata aataaattca atttttaaaa aaaaaaaaaa 540

aaaaaaa 557 <210> 61
<400> 61 aaaacactca caatccacaa actcaaacaa caatga

<211> 520

<212> DNA <213>

dg g@gcg%%cgtt

60 gctttgccge ttcggttttg gctcaagagc acaagccaaa gaaggat gat

120 aattcgatca cttgttgatc gaacaggcaa accatgctat cgaaaaggga
180 2 2 APR 2004 -77 tgctttactt gcaacaccaa agaaaatcat
at att caaac
gt caat aaat gttcaataaa ctcgacgaat tgaatgaaaa caagagcaag
240 gatgttgttt gcgccatgat cgaaggagcc caaggagctt 300 actgatctta

aggaiﬁdgaam&taeggta@aggc&@ecg& ttgaééu’@b&gg Gtk §AQ0 A DAICE ARG

t ggaacgt ga attgaagcga

Bl SR

cgaaaaggga
caagagcaag
cgaaggagce
acgattcaac
aaccgaacaa
catttttgat

adaaaaaaaa

<210> &0
<211> 557
«<212> DNA

gaacatcaat
gaattgcaag
caaggagctt
tacgaagagg
aaagtgaagg
atgattaaat

adaaaaaa

tgctttactt
agaaaatcat
tggaacgtga
ctcaaactcet
atattcaaac

gtcaataaat

<213> Blomia tropicalis

<400> &0

tccttgttta
ttettattyc
atttcecgaaa
gagaacatca
aggaattgca
cccaaggagce
actacgaaga
aaaaagtgaa
atatgattaa

aaaadaaaaa

<210> 61
520

DNA

<211>

<212>

<213>

<400> 61

ggaaaacact
ctgetttgee
cgaattcgat
attgctttac
agagaaaatc
tttggaacgt
ggctcaaact
ggatattcaa
atgtcaataa

adadaaa

ctctatecac
gctteggttt
cacttgttga
ttgcaacacc
attcgagaac
gaattgaagc
ctcagcaaga
acccaataaa

atgttcaata

Blomia tropicalis

gcaacaccaa
tcgagaactt
attgaagcga
cagcaagatc
ccaataaaaa

gttcaataaa

aaactcaaac
tggetcaaga
tcgaacagyge
aactcgacga
ttgatgttgt
gaactgatct
tcttgettaa
aatttagaat

aataaattca

ct caaacCttct cagcaagatc

t at gat t aaat
inf ?§5§%<§1 >g Bia®

ctcgacgaat
gatgttgttt
actgatctta
ttgcttaaag
tttagaattg

taaattcaat

aacaatgaag

gcacaagcca

‘aaaccatgct

attgaatgaa
ttgcgccatg
taacattityg
ggatttgaag
tgtacaattt
atttttaaaa

I Ca
tgaatgaaaa

gecgceatgat
acatttigga
atttgaagga
tacaatttta
ttttaactat

ttecgeecateyg
aagaaggatg
atcgaaaagg
aacaagagca
atcgaaggag
gaacgattca
gaaaccgaac
tacatttttg

aaaaaaaaaa

& dfaggaanan

IS "<400>
420

480
540
€00
660
720
738

60

120
180
240
300
360
420
480
540
557

aaaacactca caatccacaa actcaaacaa caatgaagtt cgccategtt cttattgeet 60

gctttgecge tteggtttitg gctcaagage acaagccaaa gaaggatgat ttocgaaacg 120

aattcgatca cttgttgatc gaacaggcaa accatgetat cgaaaaggga gaacatcaat 180




actcacaatc tgcctgecttt gccgcttcgg aaacgaattc gatcacttgt
tacttgcaac gcaagagaaa atcattcgag agctttggaa cgtgaattga

actctcagca gaaggatatt caaacccaat taaatgtcaa ta %g%g%a D4
cacaaact ca aacaacaatg aagttcgcca tcgttcttat 60 ttttggctca ggag 'aé%
ccaaagaagg atgatttccg 120 tgatcgaaca ggcaaaccat gctatcgaaa agggagaaca 180
accaactcga cgaattgaat gaaaacaaga gcaaggaatt 240 aacttgatgt tgtttgcgcc
at gat cgaag gagcccaagg 300 agcgaactga tcttaacatt ttggaacgat tcaactacga 360
agatcttgct taaggatttg aaggaaaccg aacaaaaagi’7 420 aaaaatttag aattgtacaa

ttttacattt ttgatatgat 480 ataaaaaaaa aaaaaaaaaa aaa 523 <210> 63 <211>
521 <212> DNA <213> Blornia tropicalis <400> 63 aaaacactca caatccacaa

gctttgccge trgegpidctt ggcpabt€gakedgdthht (tgak€gaakgCddabagddagerrea64aa 240
agaaaat cat {6gagaactt. 99850498, AL 9A39C08. S C3AACLCL CAACAA0AIC . o,

tagaacgtga attgaagcga actgatctta acattttgga acgattcaac tacgaagagg 360
420
480
520

tt aggaaaac
tcaattgctt
agaggct caa

ctcaaactct cagcaagate ttgettaagg atttgaagga aaccgaacaa aaagtgaagg

atattcaaac ccaataaaaa tttagaattg tacaatttta catttttgat atgattaaat

gtcaataaat gttcaataaa taaaaaaaza aaaaaaaaaa

<210>
<211>
<212>

62

523
DNA
<213>

<400> 62

ttaggaaaac
tgcctgettt
aaacgaatte
tcaattgett
gcaagagaaa
agctttggaa
agaggctcaa
gaaggatatt

taaatgtcaa

«<210> 63
<211> 521
<212> DNA

actcacaatce
gececgcecttegg
gatcacttgt
tacttgcaac
atcattegag
cgtgaattga
actcteagea
caaacccaat

tazatgttca

Blomia tropicalis

cacaaactca
ttttggctcea
tgatcgaaca
accaactcga
aacttgatgt
agcgaactga
agatcttget
aaaaatttag

ataaaaaaaa

<213> Blomia tropicalis

<400> 63
aaaacactca

getttgeege

aattcgatcea

tgectttactt
agaaaatcat
tggaacgtga

ctecaaactct

caatccacaa
tteggttttyg
cttgttgate
gcaacaccaa
tcgagaactt
attgaagcga

cagcaagatce

actcaaacaa
gctcaagagc
gaacaggcaa
ctcgacgaat
gatgttgttt
actgatctta
ttgcttaagg

aacaacaatg
agagcacaag
ggcaaaccat
cgaattgaat
tgtttgegeo
tcttaacatt
taaggatttyg
aattgtacaa

aaaaaaaaaa

caatgaagtt
acaagccaaa
accatgctat
tgaatgaaaa
gcgccatgat
acattttgga
atttgaagga

aagttcgceca
ccaaagaagy
gctatcgaaa
gaaaacaaga
atgatcgaag
ttggaacgat
aaggaaaceg
ttttacattt

aaa

cgcecatcegtt
gaaggatgat
cgaaaatgga
caagagcaag
cgaaggagcee
acgattcaac

aaccgaacaa

tecgttettat
atgattteceg
agggagaaca
gcaaggaatt
gagcccaagg
tecaactacga
aacaaaaagt

ttgatatgat

cttattgecct
ttecgaaacy
gaacatcaat
gaattgcaag
caaggagctt
tacgaagagg
aaagtgaagg

60

120
180
240
300
380
420
480
523

60

120
180
240
300
360
420




act caaacaa
gaaggat gat
ct cgacgaat
cgaaggagcc
ttgcttaagg
ccaat aaaaa
gtt caat aaa

ccaaagaagg
gct at cgaaa
gaaaacaaga
at gat cgaag
t t ggaacgat
aaggaaaccg
ttttacattt
act at aaaaa

<211> 461

caat gaagtt cgccatcgtt cttattgcct 60 gctcaagagc acaagccaaa

ttccgaaacg 120 gaacaggcaa accatgctat cgaaaatgga gaacatcaat 180

t gaat gaaaa caagagcaag gaattgcaag 240 gatgttgttt gcgccatgat

caaggagctt 300 actgatctta acattttgga acgattcaac: ﬁb@gﬁ%@dﬁ@ 360
atttgaagga aaccgaacaa aaagtgaagg 420 2 2 APR 2004 -78 atattcaaac

tttagaattg tacaatttta catttttgat atgattaaat 480 gtcaat aaat
taaattcaat ttttaactat a 521 <210> 64
Blonmia tropicalis <400> 64 tgcctgcttt gecegditcgg ttttggetca agagcacaag
atgatttccg 60 aaacgaattc gatcacttgt tgatcgaaca ggcaaaccat

agggagaaca 120

<211> 509

<212> DNA <213>

tcaattgctt tacttgcaac accaactcga cgaattgaat

Gtatigpaatt ccl@baagreaayagpaataiteaiittgas adettgpitghtdaibbHcgeo
q,agggaaaagggt%%gat@a&%&e&%aa@%9@&%9@ £gcgaactga tcttaacahh

tcaactacga 3
aacaaaaagt 360
ttgatatgat 420

aagaaggaaa 480
<212> DNA <213>

«<211l> 509
<212> DNA

<213> Blomia tropicalis

<400> 64

tgcctgettt
aaacgaattc
tcaattgett
gcaagagaaa
agctttggaa
agaggctcaa
gaaggatatt
taaatgtcaa

agaaaaaaada

<210> &5
«211> 461
<212> DNA

<213>

<400> 65

ctgetttgee
cgaattcgat
attgetttac
agagaaaatc
tttggaacgt
ggctcaaact
ggatattcaa

atgtcaataa

«<210> 66

gcegettcegg
gatcacttgt
tacttgcaac
atcattecgag
cgtgaattga
actctcagca
caaacccaat
taaatgttca

aaaaaaaaaa

gctteggttt
cacttgttga
ttgcaacacc
attegagaac
gaattgaage
ctcagcaaga
acccaataaa

atgttcaata

ttttggctea
tgatcgaaca
accaactcga
aacttgatgt
agcgaactga
agatcttget
aaaaatttag
ataaataaat

aaaadaaaa

Blomia tropicalis

tggctcaaga
tcgaacaggce
aactcgacga
ttgatgttat
gaactgatct
tcttgettaa
aatttagaat

aataaaaaaa

agagcacaag
ggecaaaccat
cgaattgaat
tgtttgegee
tettaacatt
taaggatttg
aattgtacaa

tcaattttta

gcacaagcca
aaaccatgct
attgaatgaa
ttgcgecatg
taacattttg
ggatttgaag
tgtacaattt

daaaaaaaaa

ccaaagaagyg
gctatcgaaa
gaaaacaaga
atgatcgaag
ttggaacgat
aaggaaaccg
ttttacattt

actataaaaa

aagaaggatg
atcgaaaagg
aacaagagca
atcgaaggag
gaacgattca
gaaaccgaac
tacatttttg

a

atgatttccg
agggagaaca
gcaaggaatt
gagcccéagg
tcaactacga
aacaaaaagt
ttgatatgat

aaaaaaaqaaa

atttccgaaa
gagaacatca
aggaattgca
cccaaggage
actacgaaga
aaaaagtgaa

atatgattaa

agaggctcaa actctcagca agatcttgct taaggatttg
gaaggat att caaacccaat aaaaatttag aattgtacaa
taaatgtcaa taaatgttca ataaataaat tcaattttta
aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 509 <210> 65
Bl om a tropicalis <400> 65

60

120
180
240
300
360
420
480
509

60

120
180
240
300
360
420
461




ctgctttgec
cgaat t cgat
attgctttac
agagaaaat c
ttt ggaacgt
ggct caaact
ggat att caa
at gt caat aa
<211> 434

tcacttgttg
cttgcaacac
catt cgagaa
t gaat t gaag
t ct cagcaag
aacccaat aa
aat gt t caat
67

cgagaacttg augidpattgat3geotPaler§aa0880G6er andgaGhkblat?0aaacaagage

gcttcggttt tggetcaaga gcacaageca

cacttgttga
tt gcaacacc
at t cgagaac
gaat t gaagc
ct cagcaaga
acccaat aaa
atgttcaata

t cgaacaggc aaaccat gct
aact cgacga attgaat gaa
ttgatgttgt ttgcgccatg
gaactgatct taacattttg
tcttgcttaa ggatttgaag
aatttagaat tgtacaattt tacatttttg
aat aaaaaaa aaaaaaaaa®®a 461 <210> 66 2 2 APR 2004 -79

<211> 3

aagaaggat g
at cgaaaagg
aacaagagca
at cgaaggag
gaacgattca
gaaaccgaac

atttccgaaa 60
gagaacat ca 120

cocdobtl B0
act acgaaga 300

aaaaagt gaa 360
atatgattaa 420

<212> DNA <213> Blom a tropicalis <400> 66 gatttccgaa acgaattcga
at cgaacagg caaaccatgc tatcgaaaag

Gaact cggacg aatt gaatga
chtgatgrbtg tttgcgccat
cgaactgatc ttaacatttt

addr Fomaa depai e lgaa

aaacaagagc
gat cgaagga
ggaacgattc
ggaaaccgaa

aaatttagaa ttgtacaatt ttacattttt
agg&gg%ttc aatttttaac tataaaaaaa 42
£0""<2T2> DNA <213> Blomi a tropicalis <400> 67 actagacttg

caacaccaac Ce§aetrgant 2epeat e acacipae MggaaagsgurageaBl tgamaatantsn

aaggaattge

- goceccaaggag

aactacgaag
caaaaagtga
gatatgatta

dadaaaaaaa

<210> &7
<211> 340
<212> DNA

aagagaaaat
ctttggaacg
aggctcaaac
aggatattca
aatgtcaata

adaaa

cat%cgagaa
tgaattgaag
tctcagcaag
aacccaataa

aatgttcaat

<213> Blomia tropicalis

<400> 67

actagacttg
gaaaatcatt
ggaacgtgaa
tcaaactctc
tattcaaace

tcaataaatg

<210> 68
<211> 134
<212> PRT

caacaccaac
cgagaacttg
ttgaagcgaa
agcaagatct
caataaaaat

ttcaataaat

tcgacgaatt
atgttgtttg
ctgatcttaa
tgcttaagga
ttagaattgt

adaaaaaaaa

<213> Blomia tropicalis

<400> 68

60 ggagaacatc aattgcttta

120
180
240
300
360
420

cttgatgttg
cgaactgatce
atcttgetta
aaatttagaa

aaataaattce

gaatgaaaac
cgccatgatce
cattttggaa
tttgaagaaa
acaattttac

aaaaaaaaaa

aaggaatt gc
gcccaaggag
aact acgaag
caaaaagt ga
gatatgatta
aaaaaaaaaa

tttgecgecat gatcgaagga
ttaacatttt ggaacgattc
aggatttgaa ggaaaccgaa
ttgtacaatt ttacattttt

aatttttaac tataaazaaa

aagagcaagg aattgcaaga

gaaggagccc
cgattcaact
accgaacaaa

atttttgata

aaggagcettt
acgaagaggc
aagtgaagga
tgattaaatyg

aagagaaaat
ctttggaacg
aggct caaac
aggatattca
aatgtcaat a
aaaa 434 <210>

120
180
240
300
360
420
434

60

120
180
2490
300
340

Met Lys Phe Ala Ile Val Leu Ile Ala Cys Phe Ala Ala Ser Val Leu
10

ER

5

15




ggaacgtgaa ttgaagcgaa ctgatcttaa cattttggaa
t caaact ct ¢ agcaagatct tgcttaagga tttgaaggaa
tatt caaacc caataaaaat ttagaattgt acaattttac
t caat aaat g ttcaat aaat aaaaaaaaaa aaaaaaaaaa
<213> Blom a tropicalis <400> 68 Met Ly
Phe Ala Ala Ser Val Leu 1 5 10 15 2 2
Lys Lys Asp Asp Phe Arg Asn G u Phe As
Ala Asn Hs Alalle Qu Lys Ay Gu H
Hs Gn Leu Asp A u Leu Asn G u Asn Lys
Lys Ile lle Leu G u, Leu Asp Val Val Cys
Al a
Leu
Leu
Gln.

G u Arg Phe Asnzaflyr Qu Gu Aladfdn

Thr G n

&

Leu Lys Asp Leu Lys Qu Thr AQu dn Lys Val

cgattcaact acgaagaggc 180
accgaacaaa aagtgaagga 240
atttttgata tgat O0m:

340 <210> 68 <gi€§£?%3§ <212>
s Phe Ala Ile Val Leu Ile Ala
APR Z90' -80 Ala dn du H s Lys
20 25 30 H's Leu Leu Ile Qu
35 40 45 A n Leu Leu Tyr Leu
50 55 60 Ser Lys Qu Leu @n

65 70 75 80 Ala Met Ile GQu

A n & CA Seliulys AP BYe WeureR dsprRie BBy 8@nOHluTRRe Asp Leu Asn

Thr 100 105 3410 Leu Ser Lys

115 120 125 Lys Asp

His Leu Leu Ile Glu Gln Ala Asn His Ala Ile Glu Lys Gly Glu His

35 40
Gln Leu Leu Tyr Leu Gln His

50 55
Ile Ile L

Ser Lys Glu Leu Gln Glu Lys

a5 70
Ala Met Ile Glu Gly Ala Gin

85

Gly Ala L

Thr Asp Leu Asn Ile Leu Glu

100 105
Leu Ser Lys Ile Leu Leu Lys
115 120
Lys Asp Ile Gln Thr Gln

130

<210>
<211>
<212>

69

134
BRT
<213> Blomia txopicalis

<400> &9

Met Lys Phe Ala Ile Vval Leu Ile Ala Cys
10

1 5

Ala Gln Glu His Lys Pro Lys Lys Asp Asp Phe Arg Asn Glu

20 25

His Leu Leu Ile Glu Gln Ala Asn His Ala Ile Glu Asn Gly Glu

Gln Leu Asp Glu Leu

Arg Phe Asn

Asp Leu Lys

45

Asn Glu Asn Lys

60

Glu Leu Val
75

eu Asp Val Cys

80
eu Glu

o0

Glu Arg Leu Lys

95

Ala
110

Tyr Glu Glu Gln Thr

Glu Gln Val

125

Glu Thr Lys

Val
15

Phe Ala Ala Ser Leu

Phe Asp

30

His




130 <210> 69 <211> 134 <212> PRT <213> Hom a tropicalis <400> 69 Met Lys
Phe Ala Ile Val Leu Ile Ala Cys Phe Ala Ala Ser Val Leu 1 5 10 15 Ala @ n
GQu Hs Lys Pro Lys Lys Asp Asp Phe Arg Asn G u Phe Asp 20 25 30 Hi s Leu
Leu Ile Gu @n Ala Asn Hs Ala Ile Gu Asn Gy Glu H's 2 22 APRPRON4 81 35
40 45 G n Leu Leu Tyr Leu Adn Hs A@n Leu Asp Qu Leu Asn Gu Asn Lys 50
55 60 Ser Lys Qu Leu Gn Qu Lys Ile lle Arg Qu Leu Asp Val val Cys 65
70 75 80 Ala Met Ile Au Ay Ala Gn Gy Ala Leu Qu Arg Gu Leu Lys Arg
85 90 95 Thr Asp Leu Asn Ile Leu Gu Arg Rie- Asn Tyr Gu Gu Ala A n Thr
100 105 110 Leu Ser Lys Ile Leu Leu Lys Asp Leu Lys Gu Thr Au G n Lys Val
115 120 125 Lys Asp Ile @ n Thr G n 130 <210> 70 <211> 127 '
s 40 45

Gln Leu Leu Tyr Leu Gln His Gln Leu Asp Glu Leu Asn Glu Asn Lys
50 55 60

Ser Lys Glu Leu Gln Glu Lys Ile Ile Arg Glu Leu Asp Val Val Cys
65 70 75 80

Ala Met Tle Glu Gly Ala Gln Gly Ala Leu Glu Arg Glu Leu Lys Arg
85 20 S5

Thr Asp Leu Asn Ile Leu Glu Arg Phe Asn Tyr Glu Glu Ala Gln Thr
100 105 110

Leu Ser Lys Ile Leu Leu Lys Asp Leu Lys Glu Thr Glu Gln Lys Val
115 120 125

Lys Asp Ile Gln Thr Gln
130

<210> 70
211> 127
L <212> PRT

<213> Blomia tropicalis

<400> 70
Asp Lys Thr Val Gly Asn Ser Val Leu Ala Gln Glu His Lys Pro Lys
1 5 10 15

Lys Asp Asp Phe Arg Asn Glu Phe Asp His Leu Leu Ile Glu Gln Ala
20 25 30

Asn His Ala Ile Glu Lys Gly Glu His Gln Leu Leu Tyr Leu Gln His
35 40 . 45

Gln Leu Asp Glu Leu Asn Glu Asn Lys Ser Lys Glu Leu Gln Glu Lys
50 55 60




<212> PRT <213>

Leu Ala Gn
Asp His Leu
Hs dn Leu
Lys Ser Lys
Leu Asp Val
Gu Arg Gu
Tyr Gu Qu
Lys du Thr

<212> PRT <213>

Leu Asp Gu

Blom a tropicalis <400> 70 Asp Lys Thr Val

Gy Asn Ser Val

GQu Hs Lys Pro Lys 1 5 10 15 Lys Asp Asp Phe Arg Asn G u Phe
25 30 Asn His Ala Ile Gu Lys

Leu Ile u dn Ala 20
Leu Tyr Leu Gn Hs 35
Gu Leu dn du Lys 50
Val Cys Ala Met Ile Qu
Leu Lys Arg Thr Asp Leu
Ala A n Thr Leu Ser Lys
Gu @n Lys Val Lys Asp

Leu Asn G u Asn Lys Ser

Ile Ile Arg Glu Leu Asp Val Val Cys Ala Met Ile Glu Gly Ala Qln

65 70

Gly Ala Leu Glu Arg Glu Leu Lys Arg Thr Asp Leu Asn

85

Arg Phe Asn Tyr Glu Glu Ala Gln Thr Leu

100

Asp Leu Lys Glu Thr Glu Gln
115

<210> 71
<211> 84
<212> PRT

<213> Blomia tropicalis

<400> 71
Leu Asp Leu Gln His Gln Leu
1 . 5

Glu Leu Gln Glu Lys Ile Ile
20

Ile Glu Gly Ala Gln Gly Ala
35

40 45 G n Leu Asp G u Led 7A8®

55 60 2i

Ay Ala dn
Asn Il e Leu

Rg éﬂims n

APR 20V -82 Ile Ile Arg Qu

Il e Lek2 Leu Lys

Ile A n Thr

Lys 15

90

105

Lys Val Lys
120

Asp Glu Leu
16

Arg Glu Leu
25

Leu Glu Arg
40

Leu Asn Ile Leu Glu Arg Phe Asn Tyr Glu

50 55

Lys Ile Leu Leu Lys Asp Leu
65 70

Ile Gin Thr Gln

Lys Glu Thr

10 15

75

Ser Lys

Asp Ile Gln

Asn Glu

Asp Val

Gluz Leu

Glu Ala
60

Glu Gln
75

65 70 75 80 Gy Ala Leu
G u 85 90 95 Arg Phe Asn

100 105 110 Asp Leu

Tle

125

Asn

Val

Lys

45

Gln

Lys

Ile Leun
95

Leu Leu

110

Thr Gin

Lys Ser
15

Cys Ala

30

Arg Thr

Thr Leu

Val Lys

G n 115 <210> 71
Bloma tropicalis 120 125 <400> 71 Leu Asp Leu G n H's dn

80

Glu

Lys

Lys

Met

Asp

Ser

Asp
80

<211> 84




Qu Leu dn Gu Lys Ile lle Arg Qu Leu Asp Val Va

lle u Gy Ala dn Gy Ala Leu
Leu Asn Ile Leu Au Arg Phe Asn Tyr Au Qu Ala A n Thr
Lys Ile Leu Leu Lys Asp Leu Lys Qu Thr Gn d@n Lys Va

sOlle dn Thr An 2 2 APR 2094 =83 <210> 72 <211> 33

Artificial

- <400> 72 cccggatcca caat gaagtt cgccatcgtt.g%t <210> 73
<213> Artificial Sequence <220> <223> Desc

Cys Ala Met 20 25 30
GQu Arg Gn Leu Lys Arg Thr Asp 35 40 45

Lys Ao ME8 BBt 75

<212> DNA <213>

Sequence <220> <223> Description of Artificial Sequence:priner

<211> 25 <212> DNA

ption of Artificial

Sequence: prinmer <400> 73 gctctagatt attggtttga atatc <210> 74 <211> 507

<210> 72

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:primer

<400> 72
cceggateca caatgaagtt cgecategtt ctt

<210> 73

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Seguence:primer

<400> 73
getctagatt attggtttga atatc

<210> 74
<211> 507
<212> DNA

<213> Blomia tropicalis
<220>
«<221> CDS

<222> (9)..{218)

<400> 74

33

25

ggecagag cac ccc get caa get cte gac ttt ace age tgt gcec cgg atg 50
His Pro Ala Gln Ala Leu Asp Phe Thr Ser Cys Ala Arg Met

1 5 10




<212> DNA <213> Blom a tropicalis <220> <221> CDS <222> (9) .. (218) 33 25
<400> 74 ggccagag cac ccc get caa get ctc gac ttt acc agc tgt gcc cgg atg
50 His Pro Ala @n Ala Leu Asp Phe Thr Ser Cys Ala Arg Met 1 é kg 22 {APR
2004 -84 aac gat gga get ctg gga gcc aag gta get caa get gcc'z C Bc cg 98
Asn Asp Ay Ala Leu Ay Ala Lys Val Ala A n Ala Ala Cys Ile Ser 15 20 25 30
‘agt tgc aag ttt caa aac tgt ggc acg gga cac tgt gag agg cga ggt 146 Ser
Cys Lys Phe G n Asn Cys Ay Thr Ay His Q/§4Gu Arg Arg Ay 35 40 45 gga
cgt cca acc tgt gtc tgt tct cgc tgt ggc aat ' ggt ggc ggt gaa 194 dy Arg
Pro Thr Cys Val Cys Ser Arg Cys Ay Asn Ay Ay Gy Gu 50 55 60 tgg ccc
aat ctg ccc tcc agg ggt taattatttt gtcatttggt ctgtgaaagt 248 Trp Pro Asn
Leu Pro Ser Arg Ay 65 70 gtgacacact atttatatat gctttcaata ggaataacct
tcaattttgg txacaget tdge 368 ctgom=Caat tdagt @agaatdah. gdtagaatdrahed aagot téd a

{taa ttatccga._gatgtttgac
a8 A e

ttttaaagtt catcagltdl, 208 1eltatoges tl ot
agagacaat t gattagl%tag 428 “aat atttt&st aaéla aaa aa g?t a aaaaa
ttttttattt tt]gr’gaaaaaa 488 aad¥aaaaaa aaaattcgR5507 30

agt tgec aag ttt caa aac tgt ggec acg gga cac tgt gag agg cga ggt 146
Ser Cys Lys Phe Gln Asn Cys Gly Thr Gly His Cys Glu Arg Arg Gly
35 40 45

gga cgt cca acc tgt gtc tgt tet cge tgt gge aac ggt ggco ggt gaa 194
Gly Arg Pro Thr Cys Val Cys Ser Arg Cys Gly Asn Gly Gly Gly Glu
50 55 60
tgg ccc aat ctg cce tcc agg ggt taattatttt gtcatttggt ctgtgaaagt 248
Trp Pro Asn Leu Pro Ser Arg Gly
65 70
gtgacacact atttatatat gcotttcaata ggaataacct tcaattttgg tcacactttc 308

ccatcaattt ttgacaattt caaaattaat taaggtttta ttttaaagtt catcaatttt 368

ttgtggcttt atttttttaa aattatccga gatgtttgac agagacaatt gattaattaa 428

(. aataattttt taaatttaaa aattgtttta taaataaaaa ttttttattt ttggaaaaaa 488
aaaasaaaaaa aaaattcegt - 507
<210> 75
«211> 70
<212> PRT

<213> Blomia tropicalis
<400> 75
His Pro Ala Gln Ala Leu Asp Phe Thr Ser Cys Ala Arg Met Asn Asp

1 5 10 15

Gly Ala Leu Gly Ala Lys Val Ala Gln Ala Ala Cys Ile Ser Ser Cys




<210> 75 <211> 70 <212> PRT <213> Blom a tropicalis <400> 75 H's Pro Ala
G@n Ala Leu Asp Phe Thr Ser Cys Ala Arg Met Asn Asp 1 5 10 15 GI‘Q/AI Leu
Gy Ala Lys Val Ala Gn Ala Ala Cys |le Ser Ser Cys 2 2 APR 20b4FRzI% 25
30 Lys Phe @ n Asn Cys Ay Thr Gy His Cys AQu Arg Arg Ay Ay Arg 35 40
45 Pro Thr Cys Val Cys Ser Arg Cys Ay Asn Gy Gy Ay Gu Trp Pro 50 55 60
Asn Leu Pro Ser Arg Ay 65 70 <210> 76 <211> 26 <212> DNA <213> Blonia

tropicalis <400> 76 cgggatccgc tctcgacttt accagc 26 <210> 77 <211> 26
<212> DNA <213> Blonia tropicalis <400> 7783 -

20 25 30

Lys Phe Gln Asn Cys Gly Thr Gly His Cys Glu Arg Arg Gly Gly Arg
35 40 I 45

Pro Thr Cys Val Cys Ser Arg Cys Gly Asn Gly Gly Gly Glu Trp Pro
50 55 60

Asn Leu Pro Ser Arg Gly
65 70

<210> 76
<211> 26
<212> DNA

<213> Blomia tropicalis

<400> 76
cgggatccge tetcgacttt accage 26

_ <210 77
\ <211> 26
«<212> DNA

<213> Blomia tropicalis

<400> 77
cggaattctt aacccctgga gggcag 26

<210> 78
<211> 25
<212> DNA

<213> Blomia tropicalis

<400> 78
gaaaagagct ctcgacttta ccagce 25




cggaattctt aacccctgga gggcag 26 <210> 78 <211> 25 <212> DNA <213> Blom a
tropicalis <400> 78 gaaaagagct ctcgacttta ccagc 25 -86 <210> 79 <211> 26
<212> DNA <213> Blom a tropicalis <400> 79 cggaattctt aacccgtpgroQeag—26—

-86 -

<210> 79
<211> 26
<212> DNA

<213> Blomia tropicalis

<400> 79
cggaattctt aaccecctgga gggoag _ 26




