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are useful, inter alia, in a range of therapeutic, prophylactic and diagnostic applications.

15 BACKGROUND OF THE INVENTION

Bibliographic details of the publications numerically referred to in this specification are
collected at the end of the description.

20 The reference to any prior art in this specificationt 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 sonrces of indoor allergens and
25 their role in triggering allergic diseases has been established (1,2). Besides two
predominant mite species, Dermatophagoides pteronyssinus (Dp) and Dermatophagoides
farinae (Df), Blomia tropicalis (Bt) is equally important in sensitizing allergic patients in
tropical and subtropical areas of the world. Although allergens of B. fropicalis 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
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significant SLg}?bl nding properties frommte Sensitive patients (20). Df 1
f

i isolat®y st Bet dobeielengdayithy 48%; amino agd homology to Der p 5, contains
432 bp open reading frame (15). To date, Blo t 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 identified as Bt12), exhibited human IgE
reactivity of 11% (18) and 50% (19), respectively. Bt 13 is composed of 934 bp with 390

20  bp open reading frame which codes for a 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

25 the presence of high molecular weight allergens with significant IgE-binding properties
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).

30
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Thr oughout I cation, s 'the context requires otherw se, the
wor d " conpiThe edqntlﬁcatlon of these molecules facilitates, inter alia, the development of more i

efficacious clinical reagents for the treatment and diagnosis of conditions involving the

‘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”, “B!_:IIO”, “Bt5” and “BtA2”. Insofar as “Bt5” is part of the invention,

it is a polymorphic variant of the Bt5, as published by Arruda et al. (7), and consisting of

the amino acid sequence and corresponding nucleotide sequence set forth in <400>36.
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i sol ated nucleic acid nolecule or derivative thereof conprising a

nucl eoti de sequence encodi ng or conplenentary to a—10-seguence—encodi ng
protein allergen froma mte or a derivative, honologue or mnetic of said
protein allergen. Another aspect of the ffesent i nverhisShsctlankaes
i sol ated nucleic acid molecule or derivative thereof I
nucl eoti de sequence encodi ng or conplenentary to a 15]|Hd it ding a
protein alldﬂ@H®L£R8H9BlTﬂ&ﬂﬁW@§ (ggor a derivative, honoblogue or minetic
of said protein allergen. A further aspect of the present invention
provides a nucleic acid nolecule or derivative thereof conprising a

nucl eoti de SHmowghost thizepetificgtion unlessrthe canet depuiresotberwise, the wondfdompast’ary t o
a nucl eoti de sequence encodjng, .an, am,no_aci.d,se nc t] s set
forth in <408> F‘°’ls46‘681§ FPOETIREE P&af?ws’%wmqgg’ﬁe%ggﬁ%bmatpi ié’?‘{l#e&r"gof or
having a§ lipa6dion 0Pt stted cRMmest’ Graintigess biighoupi dfYeléments of fmepierslButcmttthguous
am no acids in <400>2 or. <400>13, 25 Still another aspect of the present

i nventi on preyelugien ofany aihes plemention ItegeRe% STRURYY (30 IHRBCTSt her eof
conprising a nucl eoti de sequence encodi ng, or a nucl eotide sequence
conpl enmentary to a nucl eotide sequence encoding, an am no acid sequence
subst ant i al |Qne aspesteof fihy presént inviedtion provides e iwdatest nucleje racid micjecule or

honol ogue or, i [ her A ' t 9 ter
simlarity t%%ﬁee%g%eoﬁﬁ&%’ﬁsﬁggﬁ%ﬁéggﬁeg%qg%?%tsm| n o°’£<)%%@é'§&g§9<t§o%>3o
wher ei n 3@i chequéno®ecroditlg prdeie altegaicfiom esnite qral depizativedBorheloguepr mimstio o/ osi n
activity WO 01/ 30817 _PCT/ AUOQ 01227 This Sheet Has Been Repl aced

Lirrnnn o seidproteinallesgen | 1 yet anot her aspect of the present

i nvention provides a nucleic acid nol ecule or derivative thereof

conpri sing a nucl eoti de _sequence_ encodi ng,. or a.nucl.eot|de sequenc
i g Another aspect of theqpresent mvent?on provides an 1soija1ed nucleic 3018 &ec e or

derivative thereof comprising a nucleotide sequence encoding or complementary to a
15 sequence encoding a protein allergen from B. tropicalis or a derivative, homologue or

mimetic of said protein allergen.

A further aspect of the present invention provides a nucleic acid molecule or derivative
thereof comprising a nucleotide sequence encoding, or a mnucleotide sequence
20 complementary to a nucleotide sequence encoding, an amino acid sequence substantially
as set forth in <400>2 or <400>13 or a derivative, homologue or mimetic thereof or having
at least about 55% or greater similarity to at least 10 contiguous amino acids in <400>2 or

<400>13.

25  Still another aspect of the present invention provides a nucleic acid molecule or derivative
thereof comprising a nucleotide sequence encoding, or a nucleotide sequence
complementary to a nucleotide sequence encoding, an amino acid sequence substantially
as set forth in <400>28 or <400>30 or a derivative, homologue or mimetic thereof or
having at least about 55% or greater similarity to at least 10 contiguous amino acids in

30 <400>28 or <400>30 wherein said amino acid sequence defines a polypeptide having
tropomyosin activity
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A further aspect of the present invention contemplates a nucleic acid molecule encoding

Bt11 or derivative thereof comprising a nucleotide sequence substantially as set forth in
15 <400>1 or <400>2 or <400>13 or a derivative, homologue or mimetic thereof or capable
of hybridizing to <400>1 or <400>2 or <400>13 or their complementary forms under low
stringency conditions and which encodes an amino acid sequence corresponding to an
amino acid sequence set forth in <400>2 or <400>13 or a sequence having at least about
55% similarity to at least 10 contiguous amino acids in <400>2 or <400>13.
20
Still another aspect of the present invention contemplates a BtlI-encoding nucleic acid
molecule comprising a sequence of nucleotides substantially as set forth in <400>1 or
<400>2 or <400>13.

25 Yet another aspect of the present invention contemplates a genomic nucleic acid molecule
or derivative thereof capable of hybridizing to <400>1 or <400>2 or <400>13 or their
complementary forms, or a derivative or homologue or mimetic thereof, under low

stringency conditions of 42°C.

30 Even yet another aspect of the present invention contemplates a nucleic acid molecule or

derivative thereof comprising a nucleotide sequence substantially as set forth in <400>28




<400>28 or <400>30 or conplenentary fornms thereof under |ow stringency
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sequence of nucleotides substantially as set forth in 400528 or <400>30. 15
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15

Still another aspect of the present invention contemplates a genomic nucleic acid molecule
encoding Bt10 or derivative thereof capable of hybridizing to <400>28 or <400>30 or
complementary forms thereof or a derivative or homologue or mimetic thereof, under low
stringency conditions of 42°C.

20
Even yet another aspect of the present invention contemplates a nucleic acid molecule or
derivative thereof comprising a nucleotide sequence substantially as set forth in <400>74,
or a derivative, homologue or mimetic thereof or capable of hybridizing to <400>74 or its
complmentary form under low stringency conditions.

25
Another aspect of the present invention contemplates a nucleic acid molecule or derivative
thereof comprising a nucleotide sequence substantially as set forth in <400>74 or a
derivative, homologue or mimetic thereof or capable of hybridizing to <400>74 or its
complementary form under low stringency conditions and which encodes an amino acid

30 sequence corresponding to an amino acid sequence set forth in <400>75 or a sequence
having at least about 55% similarity to at least 10 contiguous amino acids in <400>75.



11~ AIN-112 111 A further aspect of the present invention contenplates
a nucleic acid nol ecule conprising a sequence of nucleotides substantially
as set fowbh1Bo31<400>74. 5 Still another aspect of the pepassoizdrventi on

contenpl ates a genom ¢ nucleic acid nolecule or derivative thereof capable
of hybridizing to <400>1 or <400>2 or <400>13 or their formns

or a derivative or honol ogue or mnetic thereof, “’n%fssl:e% tringency
conditions. 10 Yet another aspect of the_ present invemmiﬁ”}n, éd to

t he nucl eotide sequence corresponding to Bill is a

sequence conprising a: sequence of nucleotides as s 0>1 or
<400>2 or <400>13 or a derivative thereof including a nucleotide sequence
having at | east about 55%simlarity to <400>1 or <400>2 or <400>13. 15
Even yet aAdutifer ageoesf thepresene invertivardoniemplatdsiaqmucleic atid moleale tomprixing

nucl eoti de sequenc orresponding to Bil O.is or genom c sequence
conpri si ng® ¥4 @%‘fﬁ@g{!\‘éﬁﬁud"‘ et Yagset, r@é?#‘@(ﬁ‘ﬁ in <400>28 or <400>30 or
a derivative thereof including a nucleotide sequence having at | east about
55 simlarity to <400>28 or <400>30. 20 A further aspect of the present

i nvent i §n $tll another aenect of thepresentindention sonftemplates @ gepomic aypleis aridgnelecul A2 i s

a cDNA or o Ry Tal - ' .set
Forth in Aoy BEHGE caab T iyBHERing B EAITE e RuopRL e SRS oy Bhei 0
sequence heonplgmethary cfoshs aivoaidedEdive i ari hamdloguet or mifELy 4herésf, Sndérl lownot her
aspect of ¢the eplresgﬁ. Lnvention is directed to an isolated protein.

sel ect ed fORECRPRLONTUIRS s st ng of: (i) a protein allergen froma mte
or a derivative, honol ogue, anal ogue, chem cal 30 equivalent or mnetic

ther eOfl.() 55 anvt\ﬁle(i)'lés%gc%lgf It:)hce:T{Jr%suc%l igvle%%Zn is directed to the nucleotide sequence

corresponding to Btll is a cDNA or genomic sequence comprising a sequence of -
nucleotides as set forth in <400>1 or <400>2 or <400>13 or a derivative thereof including
a nucleotide sequence having at least about 55% similarity to <400>1 or <400>2 or
<400>13.

15
Even yet another aspect of the present invention is directed to the nucleotide sequence
corresponding to Btl0Q is a cDNA or genomic sequence comprising a sequence of
nucleotides as set forth in <400>28 or <400>30 or a derivative thereof including a
nucleotide sequence having at least about 55% similarity to <400>28 or <400>30.

20
A further aspect of the present invention is directed to the nucleotide sequence
corresponding to Bt42 is a cDNA or genomic sequence comprising a sequence of
nucleotides as set forth in <400>74 or a derivative thereof thereof including a nucleotide
sequence having at least about 55% similarity to <400>74.

25
Still another aspect of the present invention is directed to an isolated protein selected from

the list consisting of:-

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

30 equivalent or mimetic thereof;



This Sheet Has Seen Replaced _g_ II111211ii 21212011111t (ii) a protein
allergen fromB. tropicalts or a derivative, honol ogue, anal ogue, cheni cal

equi val ent yphofBogEt i ¢ thereof (iii) a protein having an a@EARo@eiksy sequence
substantially as set forth i-n <400>2+er 5 <400>13 or _a_derivative,

honol ogue or minetic thereof or a sequence having at |east about 55%
simlarity to at least 10 contiguous anm no acids in' <40ﬂns28heatHas<maﬂ{b{i]3ced)r
a derivative, honol ogue, anal ogue, chem gal equival ent or gﬂal d

protein; 10 ’(iv) a protei n encoded by a“fiucl eoti de sequen mm

as set forth in <400>1 or <400>2 or <400>13 or a derivative or

t hereof or a_sequence encoding an_am no acid sequence havi ng at | east
about 55% si@#| ard Petain allergen Jfiqm 18 "‘éﬂﬁ?’fsg%@s derpyative, shomplogus, anglesus, or
<400>13 or a deriy cifeq | 2 GHBetic Pgue, chem cal equival ent of said
protein; 15 (v) aﬁ;@)l%iotel 1rllﬂe%o B'iz a nucl ei ¢ acid nol ecul e capabl e of

hybr|d|2|ng to the nucl eot i de sequence as set forth in <400>1 or <400>2 or

<400>13 or for 0 (o

t her eof unde I O\ﬁ g?@ma% n%%‘ﬁg%ﬁ% Jﬁg‘%gceas%%txﬁgnco fe)g“g‘n‘ggn@ g%?gfn d
sequence Subst ant<r4a0:l»133 @Sa a&vaﬁe, thombloguie ommﬂ@ﬁxﬂereaf or@ﬁbqﬂzélwerhawng at
derivative or tic thereof am no acid

havi ng at | east gb 3(5% arity 49 af deast 19 8%\@’(3“&‘5 a‘E’Bﬂt‘ﬁc’é‘ﬁdﬂ gﬁ%ﬁt}r aci ds
in <400>2 or <40Qa@6>13(dfla)deﬁvﬁfvetwnim@gﬁed@iabg@a chéinib Al sa@ivaleftSor (mhieflé of i 1)
or (iii) or (iv) or (v) in a hormodi meric 25 form and (vii) a protein as
defined in paragﬁé}ﬂﬂi@t@n) or (ii) or (iii) or (iv) or (v) in a
heterodinmeric form 30 Yet another aspect of the present invention is

directed to Bt 10 having tropornyosin activity and an am no acid sequence
set fort &0i (iv4006cméteinrencaded byt @muvlgotidessequenemsubsfantially as ket Jorth ing300%1) 80817

This Sheet Has BeggoBepl 8089 G 4R34 Gabmolokhd koot b Lk Tchbodind

an amino acid sequence having at least about 55% similarity to at least 10

contiguous amino acids in <400>2 or <400>13 or a derivative, homologue,
analogue, chemical equivalent of said protein;
15
(v) 2 protein encoded by a nucleic acid molecule capable of hybridizing to the
nucleotide sequence as set forth in <400>1 or <400>2 or <400>13 or
complementary forms thereof or a derivative or homologue thereof under low
stringency conditions and which encodes an amino acid sequence substantially as
20 set forther in <400>2 or <400>13 or a derivative or homologue or mimetic thereof
or an amino acid sequence having at least about 55% similarity to at least 10

contiguous amino acids in <400>2 or <400>13;

(vi) aprotein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (V) in a homodimeric
25 form; and

(vii) a protein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a heterodimeric

form.

30 Yet another aspect of the present invention is directed to Bt10 having tropomyosin activity

and an amino acid sequence set forth in <400>29 or is a derivative, homologue, analogue,



-9- chemical equivalent or m fretic—thereof—as—defined above or is a
derivative, honol ogue or m net avi an_am no aci d sequence of at |east
Lo ) eetﬁi[ en Replace

about 55%weiomsésarity to at | eas am no aectauvodgeibe am no
aci d sequence as set forth in <4 vative or honol ogue or
mnmetic thereof. 5 Even yet anot he present invention is
directed to an isolated protein selected fromthe list consisting of: (i)
a protein allergen froma mite or a dergyvative, honol ogue, anal ogue,

chemi cal 10 equivalent or mnetic thereof (ii) a protein allergen fromB.
tropicalis or a derivative, honol ogue, anal ogue, chem cal equival ent or

mnmetic th ayi am'no Cl.d .Se

Subst ant i afiegead edyaiblof pfipRBCingloRs B eid AT 0y BEiauie femolgme or

honol ogue mixneﬁcnhavmg arh aminof acid' sequaree we ac tealtoationg 55% Slﬂnﬂm talwusastSﬁi’/o
simlarity ta at |least 10 .con uous,am no acids, in, < <4Q0>30 or
a deri vat i SRPUEPNSIIURR Re1ds S & ‘b’d‘%@ aqidl sequenge aé(ﬁ?}lfQ‘élP Ehfﬁg?%?grf’%fl?ré’aﬁ’f'e sai d
protein; ZQMogﬁerQﬁ@b@QMed by a nucl eoti de sequence substantially
as set forth in <400>28 or <400>30 or a derivative or honol ogue thereof or

a sequefice encoding an amno acid sequence having at |east about 55%

simlarityg 30 or
a derivati v{eéPl %&)%@étaseaeg : SP@ES vg%%chg gcgadu&véélggg%ﬁ?afslg?ig&%d:ot ei n;
(v) a pr otﬁomt@hﬂ@d@msnygafﬂucl eic acid nol ecul e capabl e of hybridizing to
the nucl eotide sequence as set forth in <400>28 or <400>30 or
conplenentary forns thereof or a derivative or honol ogue thereof under |ow
stringency(icond proteis aesger Gronh 2 ahite or adiesivativea ibmologue, Canalogiie uhemical

subst a hl ally as se {orth |n <40g>28 or <400>30 or a derivative or

honol 03 e or mSRY ami no acid WD 01/ 30817 PCT/ AUOO/ 01227
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(ii) a protein allergen from B. tropicalis or a derivative, homologue, analogue,

chemical equivalent or mimetic thereof;

15 (ili) a protein having an amino acid sequence substantially as set forth in <400>29 or
<400>30 or a derivative, homologue or mimetic thereof or a sequence having at
least about 55% similarity to at least 10 contiguous amino acids in <400>29 or
<400>30 or a derivative, homologue, analogue, chemical equivalent or mimetic of
said protein; '

20

(iv)  aprotein encoded by a nucleotide sequence substantially as set forth in <400>28 or
<400>30 or a derivative or homologue thereof or a sequence encoding an amino
acid sequence having at least about 55% similarity to at least 10 contiguous amino
acids in <400>28 or <400>30 or a derivative, homologue, analogue, chemical

25 equivalent of said protein;

(v) a protein encoded by a nucleic acid molecule capable of hybridizing to the
nucleotide sequence as set forth in <400>28 or <400>30 or complementary forms
thereof or a derivative or homologue thereof under low stringency conditions and

30 which encodes an amino acid sequence substantially as set forth in <400>28 or

-<400>30 or a derivative or homologue or mimetic thereof or an amino acid



1 sequence having at | east about 559% si nil ar i ty to at |least 10 contiguous
am no acids in <400>28 or <400>30; (vi) a protein as defined in paragraphs

(i) or (ii)wapﬂgoisiéj_) or (iv) or (v) in'a honmodinmeric 5 fp?&' 0‘%5(1%7(vii) a
iv) or

protein.as defined in paragraphs (i) or (ii) or (iii) or v) in a
heterodineric form 10 Still another aspect of the present invention is
directed tBissShaeHiBeinRgplaad ani no aci d sequence set forth in <400>75 or is

a derivati vtulmgym' .Elana_l ogue, chem cal equivalent or mnetic thereof
as defined SREYEIE dlderi vati ve, homlogue or mnetic having an am no
acid sequence of at Ie about 55%simlarity to at | east 10 conti guous
am no acids in the amno acid sequence as set forth in <400>75 or a -
derivative or 135equsnes haying ableashpbaut 55% similagityf to alyleast 4 A gontiguoussasrine acids t he
present invention i<§ b 8 2&)@%{9 an isolated protein selected from the
i st consisting oF: §|§ a prétein allergen froma mte or a derivative,
honol ogue, anal ogue, chemi cal equivalent or mnetic thereof, (ii) a
protein allergen from R .tropi.calis aqr deri vaLive, honpl pgue, al ogue,
Phen cal “eqiial @i shhbien s pirasadis. 098 11 or b o GrLaah bR G no
acid sequgnce sulgspnrbhdal |y as set forth in <400>75 or a derivative,

honol ogue or mnetic thereof or a sequence having at |east about 55%
simlarity to at least 10 contiguous anm no acids in <400>75 or a
derivative, pok I , i : [ ; [PRINgY i i d
protein; 30 (Ylﬁﬁma plrﬁ‘gtagiﬁﬁlﬂigg%ggaé%é@@éﬁ %tgpeo't(llﬁgéle@qoagg{:ﬂle %Eg?%{r}??ﬁl |y
as set forth in #x60>74 or WO 01/30817 PCT/ AUOCO' 01227 -11 a derivative or
honol ogue thereof or a sequence encodi ng an am no acid sequence having at

| east about 55% simlarity to at |east 10 contiguous am no acids in

<400>75 b0 dStilesnottrt iaspect Gfoh® Ippgere, inventibw gy diretedcth BiARhavinguany ahinotacilf sai d

sequence set forth in <400>75 or is a derivative, homologue, analogue, chemical

equivalent or mimetic thereof as defined above or is a derivative, homologue or mimetic
having an amino acid sequence of at least about 55% similarity to at least 10 contiguous
amino acids in the amino acid sequence as set forth in <400>75 or a derivative or

15 homologue or mimetic thereof.

Yet another aspect of the present invention is directed to an isolated protein selected from

the list consisting of:-

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

equivalent or mimetic thereof;,

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

chemical equivalent or mimetic thereof;

25
(iii)  a protein having an amino acid sequence substantiall& as set forth in <400>75 or a
derivative, homologue or mimetic thereof or a sequence having at least about 55%
similarity to at least 10 contiguous amino acids in <400>75 or a derivative,
homologue, analogue, chemical equivalent or mimetic of said protein;
30

(iv)  aprotein encoded by a nucleotide sequence substantially as set forth in <400>74 or



protein; 5 (v) a protein encoded by a nucleic acid nol ecul e capabl e of
hybridi zing to the nucleotide sequence as set forth in <400>74 or a

conpl emenyenysdser m t hereof or a derivative or honol ogugci/Agéaszzunder | ow
stringency conditions and which encodes an am no acid sequence
substantially as set forth in <400>75 or a 10 derivative or honol ogue or

m metic thereof or an am no acid sequence having at |east about 55%
simlarity to at |least 10 contiguous amhno acids in <400>75; (vi) a protein
as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a

homodi neric form and 15 (vii) a protein a defined in paragraphs (i) or
(ti) or (iti) or (iv) or .(v),in het.erodi ner  for Even. yvet. anot her
aspect of the p? gé'gﬁ%ivq %\P&’Hﬁ?ﬁqe E'P%??ff&éé s%“ﬁlé‘ierfgﬁodg}fg B %Wg%taf RS ci ng
20 or ot herw sechavifil atOlesst iaboutasS$Bh siniitdrREne iak iletst Y0 ontigious Amind aciddiij ect ,
said nmethod conprising admnistring to sai subjagt an _effective, appunt of

Bt or a deri vat"rr:r‘ﬁ)g?75 95 rRofigtyative, homolagye, anplague o qhpmical sawixalent ofi sl ent

thereof for a tigmimnd under conditions sufficient to densensitize said
i ndi vi dual . 25 "Anot her aspect of the present invention relates to a nethod
of nodubating, in a subject, an immune response directed to Bt, said

t hod I . . oo . : . _ A
or a der i VD vel PrEA) GleBI’ b hog8! iyl IGfe SfbabiE) S it I the ©
thereo for a timeleatidt sequence aosaliforthoins<4§0%74 ari acouimplémentary fexrguthateef or a

down-regul ate or . ot herw,se dulate said i.mmune response.. 30 A. fur.ther
aspect of the p‘ie ghye P%gwpﬁogﬂe ?‘8?@%“‘{%6 l?‘ﬁesqﬂg%mfﬁf cgp&hﬂnst ﬁgd acture
of ;’:1 Thi s gheeéncbﬂbi ﬁeﬁmﬂaef;ﬂiacadudibblshbdtddﬁhllly as Lset ifoith) ih| <d00>P51 /080817 -
PCT/A 10 01227 cieri\lrgtiv_e o-mllo?nofog%g tor lxﬁ%et?c? S\Qregg gr gncaegﬁn%la%:}dl }e%llll&n%e having at

least about 55% similarity to at least 10 contiguous amino acids in <400>75;

(vi)  aprotein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a homodimeric
form; and
15
(vii) a protein a defined in paragraphs (i) or (i) or (iii) or (iv) or (v) in a heterodimer

form.

Even yet another aspect of the present invention provides a method of preventing, reducing
20 or otherwise ameliorating a Bt hyersensitivity condition in a subject, said method
comprising administring to said subject an effective amount of Bt or a derivative,
homologue, analogue, mimetic or chemical equivalent thereof for a time and under

conditions sufficient to densensitize said individual.

25 Another aspect of the present invention relates to a method of modulating, in a subject, an
immune response directed to Bt, said method comprising administering to said subject an
effective amount of Bt or a derivative, homologue, analogue, chemical equivalent or
mimetic thereo for a time and under conditions sufficient to up-regulate, down-regulate or
otherwise modulate said immune response.

30
A further aspect of the present invention extends to the use of Bt in the manufacture of a
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medi cament for nodul ating an i mune response. Still another aspect of the
present invention provides an agent useful for nodulating an imune
response, t conprising Bt as hereinbefore defin not her
aspect of tiﬁéégﬂf"g?; i nvention provides a conposition f%gwt?gma(?ltnﬁ

nmodul ating an i mune response conprising Bt as herei nbefore defined and
one or nore pharmaceutically acceptale carriers and/or diTuents:—10—Even
yet another aspect of the present invention provi.des aﬁg@}?&?ﬁt ]
conprising an isolated nucleic acid not&ul e conpri si ng; g ik

sequence encodi ng or conplenentary to a sequence encoslrEH m
allergen froma mte or a derivative, honologue or m 3 otein
al | ergen. 15méd1m:hmf(mmmatmgamhmmewmel nvention is di rect ed to
antibodies to Bt and their derivatives, honologues, anal ogues, mnetics
and chem cal equival ents thereof. A further aspect of the present invention
cont enpl at esgl] WL Dsfeet ofl@ie §Réseitdnvntion pebyides it @gént Gséfal fok imodulafing tn of Bt
in a biological sanple from a subject,_sald tg’gd co rising 20
contacting sEpBRIsiTePeRiccHid W@PW‘?& Bgs hgpeinpe ve honol ogue,

anal ogue, schem cal equivalent or mnetic thereof for a time and under
conditions sufficient for an antibody- protein conplex to form and then
det ecting saYet anotipt spectmmea:rqsentsmwmm proyides; p geposifinn forpsedn madulating
abbrevi ation Y u PREi Sfyzary
of am no aci q"ﬁ g%I)e';t’oséJpﬁ cgi:i %eﬁltgllten?’gt; & 2@1‘%@3 @dsurrmarl zes the
characteri stﬂmﬁnaﬁeuﬁdaﬂymieymmcpﬂmesanﬂsfdihmstsf ound in Bt5 genes. 30 Table 4
is a summary of the results of human I gE pl aque i mmunoassay (Exanple 13).
WO 01/30817 PCT/ AUOO 01227 -13 Table 5 is a summary of the results of dot
bl ot Irmuooaﬁ‘sea%i ﬂl;éoBbftheT bsentSe&itioliggoviidse R@iﬂo&ueﬁi corhprisidg 2l 1111
1 11 01/.30817 PCT/ Al 01227 -14 TABE_

isolated nucleic acid molecule comprising a nucleotide sequence encoding or

complementary to a sequence encoding a protein allergen from a mite or a derivative,

homologue or mimetic or said protein allergen.

15 Another aspect of the present invention is directed to antibodies to Bt and their derivatives,

homologues, analogues, mimetics and chemical equivalents thereof.

A further aspect of the present invention contemplates a method for detecting antibody
directed to all or part of Bt in a biological sample from a subject, said method comprising
20 contacting said biological sample with Bt or a derivative, homologue, analogue, chemical
equivalent or mimetic thereof for a time and under conditions sufficient for an antibody-

protein complex to form, and then detecting said complex.

Table 1 is a list of single and three letter abbreviations used throughout the specification.
25

Table 2 is a summary of amino acid and nucleotide sequence identifiers.

Table 3 summarizes the characteristics of the polymorphic residues found in Bt5 genes.

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



Single and three letter am no acid abbreviations Amno Acid Three-letter
One-letter Abbreviation Synbol Alanine Ala A Arginine Arg R Asparagine
Asn N Asgehlisgiacid Asp D Cysteine Cys C d utam ne q,é‘»[ odidbanm ¢ acid
Gu E dycine dy G Histidine HHs H Isoleucine Ile | eucme Lou L
Lysine Lys K Methionine Met M Phenyl al anine Phe F Proline Pro P Serino
Ser S Threonine The T Tryptophan Trp W Tyrosine Tyr Y Valine Val V Any
residue Xaa x This Sheet Has Been Replgged |1~~~ WO 01/30817

PCT/ AU00/ 01227 -15 TABLE 2 SEQUENCE [DENTI FI ER DESCRI PTI ON <400>1

Nucl eoti de sequence of clone encoding Btl |

Table § is a summary of the results of dot blot immunoassay (Example 13).
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<400>2 Nucl eoti de and correspondi ng am no acid sequences of clone encodi ng
Btl 1 <400>3 to <400>12 Ami no aci d sequences encoded by <400>2 <400>13

Nucl eot i de &g/ and correspondi ng-am no acid sequenggrQiadiithay9ENE
<400>14 Ami no aci d sequence of Btl 1 <400>15 Am no aci d sequence of

Der mat ophagoi des farinae paramyosin <400>16 Am no aci d sequence of
Drosophi | a nel anogaster paramyosin <400>17 Am no acid sequence of
Onchocerca vol vulus ' aram sin <400>18 Am no acid sequence of

Caenor habditis el egans aram osin <400319°T3 prinmer <400>20 T7 prinmer
<400>21 Cene-specific prinmer 1 (GSP 1) <400>22 Cene-specific prinmer 2
(GSP2) <400>23 Nested universal primer (NUP) <400>24 T7 prinmer <400>25
Btl 1 CS2f prinmer <400>26 Btl | R2 pHABLE k400>27 Btl 1 pol ynor phic

vari ant <400>28 Nucl eoti e cl codl O <400>29 Am no
aci d sequence encoded byg%ﬂgéi%g'ﬁgﬁlﬁ@&g&%g#ﬁs@%ence of cogi ng
regi on of <400>28 <400>31 Am no acid sequence encoded by <400>30 <400>32
Am no acid sequence, of Goup 1Q_allergen from Dernmato ha ojdes _arinae flO
<400>33 Ani rﬁ“’é‘e%l%equence of O‘@“’&t}‘?ﬂ‘,’%o allergen from Le i? ~FUfus
desructor L 10 Abbreviation ymbol

Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp 5
Cysteine Cys .
Glutamine Gln 0
Glutamicacid Gl .
Glycine Gly o
Histidine His q
Isoleucine Ile I
Leucine Leu .
Lysine Lys <
Methionine Met "
Phenylalanine Phe v
Proline Pro o
Serine Ser <
Threonine The T
Tryptophan Trp w
Tyrosine Tyr v
Valine Val v
Any residue Xaa X

e
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-16 SEQUENCE | DENTI FI ER DESCRI PTI ON <400>34 Ami no acid
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sequence wbotsaap 10 allergen from Dermato ha oi des tepewavpdisigs 10
<400>35 Ami no aci d sequence of G oup 10 allergen from Dermato ha ides

tenon ssin
aci d seque
<400>39
genomi ¢
<400>42
genomni ¢
<400>45
genomi ¢

Bt

Bt

Bt 5 pol ynor phic
sequence no.

sequence no.

sequence no.

us 10 <400>36
nce (ref 17)

3
5 pol ynor phi c
6
5 pol ynor phi ¢
9

B polvmrphic genom

Bt 5 nucl eoti de sequence
<400>38
genom ¢
<400>41
genom ¢
<400>44
genom ¢
<400>47

(ref 17)
genom ¢
<400>40
genomi ¢
<400>43
genom ¢

Bt 5 pol ynor phic
sequengg _no. 2
Bt5 polynnrphlc
sequence no.

sequence no. 1
Bt 5 pol ynor phic
sequence no. 4
Bt 5 pol ynor phic
Bt5 po I C sequence no. 7
sequenhéﬂﬁdi)qu <400>46 Bt5 pol ynor phic
130 pol ynor phi ¢ genom ¢ sequence no. 10
sequence no 11 <400>49 RBt5 pal ynorphic

<400>48 Bt
ani no acid
sequence I

SKQUENCE mﬁwfm@

Rajd 7- 10

<400>51E8§mlﬁlpﬁmr phi ¢ ani no

i Bt5pohy
Bt5 polynrrphlc am no_aci d_sequ

THcibhide

ﬂgﬁéﬁ&%&l@?é@?&ﬁﬁ ?9% phi c am);gz

aci d seque

vari ant nq.

vari ant nd.

€nce _no.
nce no. >5400>54 BiNucleotidtcands estrespamdinlg’ thind 7Acid<dddtierves Bf
1(13) <400>56 Bt 5 |eldhéensmdingBtino. 2(7) <400>57 Bt5 cDNA
3(<2400>3 to <400>12 Amino acid sequences encoded by <400>2

<400>13 Nucleotide sequence and corresponding amino acid
sequence of Bt/ gene

<400>14 Amino acid sequence of Bt11

<400>15 Amino acid sequence ‘of Dermatophagoides farinae
paramyosin

<400>16 Amino acid sequence of Drosophila melanogaster
paramyosin

<400>17 Amino acid sequence of Onchocerca volvulus
paramyosin

<400>18 Amino acid sequence of Caenorhabditis elegans
paramyosin

<400>19 T3 primer

- <400>20 T7 primer

<400>21 Gene-specific primer 1 (GSP1)

<400>22 Gene-specific primer 2 (GSP2)

<400>23 Nested universal primer (NUP)

<400>24 T7 primer

<400>25 Bt11 CS2f primer

<400>26 Btl11 R2 primer

<400>27 Bt11 polymorphic variant

<400>28 Nucleotide sequence of clone encodinb Bt10

<400>29 Amino acid sequence encoded by <400>28

<400>30 Nucleotide sequence of coging region of <400>28

<400>31 Amino acid sequence encoded by <400>30

<400>32 Amino acid sequence of Group 10 allergen from
Dermatophagoides farinae (Df10)

<400>33 Amino acid sequence of Group 10 allergen from

Lepidoglyphus desructor (Lp10)
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<400>58 Bt5 cDNA variant no. 4(15) <400>59 Bt5 cDNA variant no. 5(1)
<400>60 Bt5 cDNA variant no. &6(11) <400>61 Bt5 cDNA variant no. 7(4) This
Sheet Has aced 1114411111117%¥%11111111111 WO 01/,

oot AUbg) 0 S8 BuREL SEQUENCE | DENTI FI ER DESCRI PTI ON B .t NN
variant no. 8(12) <400>63 Bt5 cDNA variant no. 9(24) <400>64 Bt5 cDNA
variant no. 10(9) <400>65 Bt5 eDNA variant no. 11(3) <400>66 Bt5 cDNA
variant no. 12(5) <400>67,Bt5 cDNA varl t no. 13(10) <400>68 Bt5

pol ynor phi c am no acid vari ant no. >69 Bt5 pol ynorphic am no acid
variant no. 24 <400>70 Bt5 ponnDrphlc am no acid variant no. 13 <400>71

Bt5 polynorphic amino acid variant no. 10 <400>72 DNA prinmer. <400>73 DNA
primer <400> W@EN@&MWQEBn be' of clone enBESCRgP'EIG& <400>75 Ami d]o
acid sequen encotded—by—<406>74 A0>ToP 11
sequence <400>78 PridEB4sequence %%Q e Has
Been Repl acqe—34+44414441441 N Pe’f"f‘?qp s UL o0 27
TABLE 3 <400>35 Amino acid sequence of Group 10°a lergen m
Dermatophagoides pteronyssinus (Dpl0)

<400>36 Bt5 nucleotide sequence (ref 17)

<400>37 Bt5 amino acid sequence (ref 17)

<400>38 BtS polymorphic genomic sequence no. 1

<400>39 Bt5 polymorphic genomic sequence no. 2

<400>40 Bt5 polymorphic genomic sequence no. 3

<400>41 Bt5 polymorphic genomic sequence no. 4

<400>42 Bt5 polymorphic genomic sequence no. 5

<400>43 Bt5 polymorphic genomic sequence no. 6

<400>44 Bt5 polymorphic genomic sequence no. 7

<400>45 BtS polymorphic genomic sequence no. 8

<400>46 Bt5 polymorphic genomic sequence no. 9

<400>47 Bt5 polymorphic genomic sequence no. 10

<400>48 BtS polymorphic genomic sequence no. 11

<400>49 Bt5 polymorphic amino acid sequence nos. 1-3 and 7-10

<400>50 BtS5 polymorphic amino acid sequence no. 4

<400>51 BtS polymorphic amino acid sequence no. 5

<400>52 Bt5 polymorphic amino acid sequence no. 6

<400>53 Bt5 polymorphic amino acid sequence no. 11

<400>54 BtS leader sequence (ref 17)

<400>55 Bt5 cDNA variant no. 1(13)

<400>56 Bt5 ¢cDNA variant no. 2(7)

<400>57 Bt5 cDNA variant no. 3(2)

<400>58 Bt5 cDNA variant no. 4(15)

<400>59 BtS ¢DNA variant no. 5(1)

<400>60 Bt5 cDNA variant no. 6(11)

<400>61 Bt5 cDNA variant no. 7(4)
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Vari ant Position Residue Endophobi c Charge Chem cal Genom c <400>36, 38-41
& 43-47 4 Lys Phi positive basic <400>42 4 du Phi negative acidic
<400>36, WO-0#3sk7 44-47 12 Asn Phi neutral am de <400>4B8civRuddapzdrhi
negative acidic <400>36, 38-40 & 42-10 17 Leu Pho neutral aliphatic
<400>41 17 Trp Pho neutral aromatic <400>36, 38-41 & 43-47 33 Leu Pho
neutral aliphatic <400>43 33 Ile Pho neutral aliphatic <400>36, 38-42 &
44-47 34 Leu Pho neutral aliphatic <499>43 34 H's Phi positive basic
<400>36, 38-42 & 44-47 117 dn Phi neutral aliphatic <400>43 117 Lys Phi
positive basic <400>36, 38- 47 2 GI u Phi negative acidic <400>48 2 @n Phi

neutral alfahe O>36-—56—8— 6728 Pl tHve—bast+e 00>63
28 Asn Phi %%EMQ‘" ’ -30:36 56 & 63 3DERK) ncbmeutral aromat i £
<400>67 39 Asp Phk4o@e2t | ve acl (ytscDNAQQﬁaﬁ,nGSs(d’Qﬁ7 57 Arg Phi positiye
basic <400=56 57 |eu Phgo neutrn tic * Phi: hydrgphilic and Pho:
hydr ophobifc This SA03Has Beer %W%Iéé’en&ntmﬂ@ih11111111111111111 WD
01/ 30817 T AO0 Y d%6s - 1 DRBE, ﬁ 5r | L is a
di agrammat|ic_representation shcvm nq t ture pparatus for dust ang
st orage mjtes. <400>65 BtS cDNA variant no. 11(3)

<400>66 Bt5 cDNA variant no. 12(5)

<400>67 BtS cDNA variant no. 13(10)

<400>68 ' Bt5 polymorphic amino acid variant no. 7

<400>69 Bt5 polymorphic amino acid variant no. 24

<400>70 Bt5 polymorphic amino acid variant no. 13

<400>71 " Bf_S polymorphic amino acid variant no. 10

<400>72 DNA primer

<400>73 DNA primer

<400>74 Nucleotide sequence of clone encoding BtA2

<400>75 Amino ap'id sequence encoded by <400>74

<400>76 Primer sequence

<400>77 - Primer sequence

<400>78 : Primer sequence

<400>79 Primer sequence

This Sheet Has Been Replaced

T




5 Figure 2 is a representation of the nucl eotide sequence alignnent of
Clone 33 (Bill) and Df 11. Figure 3 is a representation of the nucleotide

sequence anglobhsesfleduced am.no acid 40 sequence of the fP@h-}Aﬂogmgﬁ Bi II

cDNA gene after the hybridization of ¢l one 33 and 5' -
CDNA gene is conposed of 3111 nucl eoti de base

full-length Bill

sequence is found at positign 326-328 whj
position 2951- 2953. The full-1ength seq
pairs of untranslated region on 15 the 5
pairs of untranslated region on the 3 end. The gene
acid protein with a methionine on t he TABIE 3

It

(640)
nus.

RACE pro

des for

uct

pairs WI th
a 2625 base pairs open reading franme from position 326-2950. An ATG ( Met)

§ a TAA (stop) codon is found at
ence shows a 325 nucl eoti de base
end and a 158 nucl eoti de base

an 875-am no

Figure 4 shows the am no

acid sequence alignnment of Btll with several paramyosin isolated from
different invertebrates. CUSTAL WMiltiple Sequence Alignnent program 20
shows a significa frol ogy I Hyrdtmhoblcot
par amyosi ny. Btl ?Elam ho aci d sequlelnc!eé% '(;)%va 90%*sequence #gﬁo (E)%'gplgvﬁ t he
Der mat ophad @G G8ai@l | nae par anyosin [(DOf 11)] Nbreover, [the Bl I am nojacid
sequence ex m460$ﬁ§j385§f/ gl 99y 40 [thg Jrosophi pg el g er Ry 9si n,
and 50% hor% %nchoc rcgy vol vulqﬂﬁ )ar anggsi n ja oh ll£?R,,gy to
Caenor habhdik nngnc na osih- YT S t 8384—9—25— I skarc usi ng
t he BLASTP f‘@ ﬁﬁoégé t'ﬁ]t he Rat i jond¥nce 1t er PRir  Bj| ofet%ho] o@?‘lde
| nf or mat i on PREM3) dat abank ||i kd#i sg r é#Bal ¢d a Bhigni f i d¥EtIVEo0BEEiE of
bet ween Bt || k40@¥85, 38140 & 42210 || nvaft elr atles phr amBivi ns sunéutal (Dialiphdtical i a
immtis, Brd4gdadlmal ayi, Schista3onsg maponi , TeRhoi a sl seumahnd aromatic
Schi st osonyg] P WTRIWES (12) Bl REPT G 1T I pedial [ fakiphatic!
phati
LEEEET TET mgﬁﬁﬁﬁl& 01727 f 0-  ppo neutral | aliphatio
<400>36, 38-42 & 44-47 34 Pho neutral | aliphatic
<400>43 34 Hls Phi positive basic
<400>36, 38-42 & 44-47 117 Gin Phi neutral | aliphatic
<400>43 117 Lys Phi positive basic
<400>36, 38-47 2 Ghu Phi negative acidic
<400>48 2 Gin Phi neutral | aliphatic
cDNA
<400>36, 56 & 67 28 Lys Phi positive basic
<400>63 28 Asn Phi neutral amide
<400>36, 56 & 63 35 Tyr Pho neutral | aromatic
<400>67 35 Asp Phi negative acidic
<400>36, 63 & 67 57 Arg Phi positive basic
<400>56 57 Leu Pho neutral aliphatic

L]

Phi: hydrophilic and Pho: hydrophobic
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Figure 5 is a photographic representati on show ng SDS- PAGE (10% W v)

anal ysis of reconbinant Btl1l protein expressed in E. coll. The marker with
di f f erentwoolsmsut ar weights in kD is shown. Lanes 1 anpCPAB6612270
concentrations of Btl 1 |loaded. 5 Figure 6 is a photographic representation
show ng aut or adi ography of human | gE dot bl ot assay show ng the different
intensity of IgE reactivity of the representative sera (1 to 4). Serum|
i's negative. Serum 2 is slightly positijge and serum3 is nore reactive than
serum4 is positive. Each dot is |oaded with the follow ng: (a) Btll
reconbi nant protein; (b) whole B. tropicatis mte extract; and (c) GST

r econbi nan Y| | | . 2 Ag per 10 dot is |oaded for
r econbi nanﬁkﬁﬁﬁgﬁmwﬁ?yggp@pg per dot is | oaded for B.
tropicatis extract, respectively. Figure 7 is a representation of

nucl eoti de_sequence and deduced ami acj d .sequen of Clone 1,2 1

Fi gure 8 igsgﬁg‘? ir}F é‘s@ ; °6Fprf‘?‘?8&ﬁ?fb Ffé%”fq’%ghea ‘ﬁ‘?’a%aﬁ%%ﬁ“%ﬁ?fn%‘sﬁéﬁ“ﬁ
sequence (itbragé'mited. €t ter code) of the Bt10 allergen. Nucleotide sequence

resi dues are nunbered at the end of each row The stop codon is narked
with a Yash. 20 Figure 9 is a representation of the am no acid sequence

al i gnnment i \i ' ' Efde

desruct or ?;Iﬁ‘)‘gél%%oa %@f%%’?@ﬁﬁg& %@lﬁgfﬁg%m%ﬁ%gﬁgﬁd De(rygnaq?g]g ggdoi des
pt eronyssiPBfi$l.(Dp 10). There are two Dp 10 amino acid sequences in the
Genbank: Dp 10(A) [submtted by Smth, W and Dp 10(S) [23]. 25 Figure 10
Is a representation of |IgE plaque i mmunoassay of Singapore and Tai wanese
sera agai Rigur83| i©-« Rigfesentation of thy micteotide Btquencelarii3 theededupadomiovacidh

cont of0 ° halieneg ot Yoo ienal By SRATERe Bh o hviRRrsll, & s ot
respect i VERACEproduchTEie! fuliciengtiBd2/v tONAcgemE id borfipdsed of 3HRE ntalestiddpsaced WO

01730817 P]Sa-gs%hoég 2252gase IpailrsI <|>;le|nlrleadling| Ji'zlul'lé }'frorlnI poL%tiloLEEg-ZbgO. An ATG (Met)

sequence is found at positijon 326-328 while a TAA (stop) codon is found at position 2951-

2953. The full-length seqﬁ_cnce 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 Bt11 amino acid sequence exhibited 58% homology to
the Drosophila melanogaster paramyosin, and 50% hoﬁology 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 homology of
between Btll gene and other invertebrates paramyosins such as Dirofilaria immitis,

Brugia malayi, Schistosoma mansoni, Taenia soleum and Schistosoma japonicum.
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-21 Figure 11 is a photographic representati on of SDS-PAGE show ng purified
reconbi nant fusion protein and thronbin-cl eaved of GST-Btl O Lane 1,

protei n nolwowlsisimei ght marker; lane 2, purified GST- Bt}J(Q,A[ﬁ,G,ﬁlukﬁne 3,
BtlO 5 Figure 12 is a photdgraphlc representatlon of I'gE i mmunoblotting of
two atopic sera (blot A and B) and one non-atopic serum (blot C) against,

| ane 1, nol ecul ar weight marker; lane 2, Bt crude extract; |ane 3, GST;

| ane 4, GST-Bt1 O Figure 13 shows the ong:letter anino acid sequences
deduced fromthe genomic 10 sequences © OT he Bt5 variants as shown in
Figure 21. Nunber on the top indicates the positi on of the am' no resi due.
Figure 14 shows the nucl eotide sequences of Bt5 cDNA variants -

Nunber on t hiigure ém 3; nmrqsém@ representatipn showiag &&S—M@H (lg'éqwéfa@églysxs of

underl i ned t apd ] a 5is
t he sequencg{g% %EL)} Arru &gét%aglp £ ?LOL{SJLSF% ure %bll Eﬁ%rerﬁ{etg%zse ation
of the nucl emlghteusldhmhwn dfanstmd@mmmpccnmmmﬁbﬂrlsloadmm cate the

nucl eoti de positions. The nucl eoti de sequence of the clone is 507 bp in
length. This includes a linker sequence ggccagag, a 286 bp 3' untranslated
regi on wig h Fegpel 6/isA p&@togﬁ:plucaqﬂesami‘dcﬁl dhwﬁg&hﬁbddﬁogriph?whﬁﬂmwdwbroegl on
for the reconbi nant D%rtgt ﬁ’é’ W th tegp codo ég at nucl eoti de si due
219-221. Fi g*lﬁ?aé’ W] oreat sy o leg reagtiatty thegepraeentalivg ssse € ol ¢ he
deduced ani rsbr@ﬁudsne‘gamessxemqfls §l %ﬁ?p&hﬁ\?e dnd 468 Fis e red @2 (R serbiits

nunbers indicate the nucleotid ositions. The inferred am no acid

sequence fr ofPPRitEYee Baghdlos lsdﬁﬂifé Wlthdh%@lle‘ﬂmgh@i Bt i recombinantiproteing ) wisdes f or

a protein of .t u

Figure 17 i sB gﬁbglﬁ%?%g}rﬁg% tlryc& rag%& sent | on ofb{aﬁ&?#pn%%hlﬁ&mgﬁggssay
showi ng the dot gstopdedclor mcm}abmantﬂtl handereadrhbingyit GSB rSupg parndok éssloaded for B.
non- aIIerglc ed 30 with the reconbi nant protein BtA2.

Ei ght serum sd}%all&gg’a%%p Hécgit%r%ng positive, 7 serum sanples showed
slightly positive and 4 serum sanpl es shovved negatl ve IgE reactivity. WO
01/ 30817 P A13 /01227 -22 P? el resen e ne atlve control .
Panel numbe e 115 a reprgsentahion o B“"IQ?“ i’S’e ay raeidsqyenss, af
Panel nunbercﬁneﬂ,ﬁl 18 and 20 are sli ghtly positive vvhereas panel nunber
10, 12, 1153 and 19 are negative.

,..

2]

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
vatious 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 sera
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.
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5 Figure 18 is a photographic representatien—ef the SDS-PAGE (10% w v)
anal ysis of recombi nant Bt A2ppr teg expressed in E. cola (Gl A and in

Pi chi a pasoorsmsiqCel B). The 3=5€ eed wi t h Coopemavm/obz27| | i ant
iﬂ ﬂ I Bt A2 is approximately 7 kD.
ximately 35 kD. From1l litre

bl ue R-250. The reconbi nant pr

The GST-fusion protein of clon

culture of E. coti, 7-10 ng of GST-clone BtA2 fusion protein could be 10
obt ai ned. The maxi numyield of secretegdyBtA2 protein in yeast was one the
fourth day after nethanol induction. The yield by then was approxi mately
2.5-3.5 ng for 1 litre of yeast culture. Gel A shows the nol ecul ar wei ght

mar ker | a t l|anes with.t | @{1:9 . | on

Bt A2 pr ot gﬁg“ﬁﬁ i ae@‘%%hfﬁ%é?ﬁ?%l&%ﬁgf fsrll:)létzggég%éna 3{;@&8&;@%&% | anes
with diffefusich proteimenid tirombia-cidavel of GSTBMOBLAGe flypratein hbolpcwdareeighthi ch
has been cl eaved with fhr ' nd .the rified by glutathione affinity
chr omat ogr‘&ﬁﬁ?’.’ij@ﬁ@’@*’ﬂ{%%‘ﬁﬂ@’ apdéaqg%,%?l&z reconbi nant protein). Gel B
shows the nolecular weight marker |lane and the tinme kinetics of protein

expression (day 1 to day 4) after the addition of 100% w v nethanol (to a
final donclBgurel? ise phptographiy repsesenfation of Jef impuaehlptting of ta;atopig serg (ot 20

Figure 19 j RRdoid SRS et Ehr a6k S kR dot
bl ot assayAégﬁggamtﬂ%%%h&é{ ectl gﬂ&r(?a%enttgf.mérg’gnﬂot bl otgghows ’tlﬁﬁee | gE
reactivi t y2,dt ctude extract;dans 35 G57; lane 4,GST-B4lh dot is | oaded with the :
followng: (1) 2 gg of BtA2 reconbi nant protein, obtained after thronbin
digestion of the GST-Bt A2 fusion protein; (2) 2 jig of GST-BtA2 fusion 25

protein; (Bigue 1§ sHowsStheBoie-letieri aminpr atidi sequénéds Agdured GBIm athenggnonwad (5) 2

jig of ,B. tropicalis tract, r ectiyely.,Fi,gur.e 20 shows. t.he seguence
of thel vesfeﬂﬁeﬁ%?shﬁ} g‘flrﬁtﬁé’ﬂ"@t"ﬁ)éﬁgﬁ‘ﬁ@ Hhﬁ‘&%&‘péﬁf‘?"&é °nvt§?? nfqg.lcatFﬁgﬁe
pepti des WegsRiof®F tieMfind Rsid@e. 16- ami no aci d residues in length, overlapping
30 by 13 am no acid residues. Peptides 35-67 are Bt5 peptides desi gned on
t he basis of seugence published by Arruda et at. (IS). Peptides 80-111 are
the pepti dpouad 142kHbwsGhe E’&e’ieotidgﬁéq}xelﬁﬁ@%‘f Brir sDRACVari280|(£08)] Nuhitet ba the
1111111111 T1111111111 WO 01/ 30817 PCT/ AU00/ 01227 -23 These pepti de
variants coghtandicatesithe mycieptide pesition, Seqpances updrelingd apg e stag $pp godons and

15  polyadenylated sites. BtS is the sequence published by Arruda ez al. (15).

Figure 15 is a representation of the nucleotide sequence of BtA2 (<400>74). The numbers
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 poly-A

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

Figure 16 is a representation of the nucleotide sequence and the deduced amino acid
sequence of clone BtA2 (<400>74 and <400>75). The numbers indicate the nucleotide
25  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
IgE reactivity of 19 mite allergic serum samples and 1 non-allergic serum sample tested
30 with the recombinant protein BtA2. Eight serum samples showed strong positive, 7 serum

samples showed slightly positive and 4 serum samples showed negative IgE reactivity.




Figure 21 shows the nucl eotide sequences of Bt5 genom c DNA obtai ned by PCR
anplification fromthe environnental Bt mtes. Intron sequences are
i ndi cated ifh 4208z 5 cases. Sequences underlined ar thepgfapboag® Stop
codons. Sequences 1 to 5 and 6 to 11 -#epr esentlng Bt 5 gene sequences
obt ai ned from Col onbi an and Si ngapore Bt mtes, yrespectively. Reference to
Bt 5 sequences refers to the published cDNA sequence reported by Arruda et
al. (15). Nunber on the right indicates jhe nucleotide position of the DNA
sequence. 10 Figure 22 shows the conpari®on of the deduced am no acid
sequences for the Bt5 cDNA vari ants Nunmber on the right indicates the
position of the am no acid residue. ure 23 shows the sg uence gé the Bt5
]

peptide var |%@1§0tfﬁﬁs°§félﬂted1€§3%°%t@t apelaupberg B» 315 5310 debil 9 d pi Popeadrhese
t |
epiLopes ar e o6 flefile h&nab%m%sw’?ﬁm HE ARG SoRELy HRLBR PR mber

found. (+)=we response’ (++ response; (+++)=
strong T cdl0, 12,d3 pndhE®arepegativo T cel | response. Pol ynorphic anmino acid
resi dues were denoted by single |etter abbreviations for am no acids and
t he nunber indicated the residue position. This Sheet Has Been Repl aced

:DICIT} ,IAIUB Uﬁo |1 Zliélguﬂe llﬁ ilslz% iilahoth TAllth E%){&@xﬁﬂdxﬁ oBhé SBS-:PAEBE €10% &SvBemabysispbfaced
TH PREFERRE MENTS
The present FeoRbinantR RIWPH’efé‘P‘&sﬁ‘?M‘BE(S{:‘g\I feite RESIES R}&%Cﬁ
storage M t Eefilard stafhRd Withl Codinastle BRIREUSIue RD?EJOOQ'HE rec%ﬂxﬁfﬂaﬁt%ro@%ﬁ/ﬁb@t or
mnetic thereof which protein is 5 capable of mdumm?nor facilitati ng t he

i nduct i on ofBtAR is apnuerdmatelypbkBeTheoGS Frdusipsrarateincof plone 4% aPEgEmARYE3S Thi s
proteinis W\ﬁ‘&}hqgﬁ&c{s enc&&é actoﬁd’l? o5 GERIohOBIA2 H&Fono%gﬁﬂtdoﬁldc@ I on

of this protern ng nuc e| c acld sequence, permts, inter
aria, -tlfe 'obtainedoThd mesimumpiiekldfesscreted BA?2 ppdein iin yeast! wds agtnthstfpm’ﬂaWnt S.

ﬁg Cf‘g?gr g.ICIn ; m%gnoqslt?&chor? fThte r%r?el(i) %3(; %l?ntwésna\fysl% n?zﬂel? Z%Vé gl%?g i 1I ﬁt?é 8¢ ed

yeast culture. Gel A shows the molecular weight marker lane, two lanes with two different
concentrations of GST-fusion BtA2 protein purified by glutathione affinity
chromatography and two lanes with different concentrations of elute (GST-BtA2 fusion

15 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 methariol (to a final concentration of 0.5%) to the growth
medium of yeast culture.

20
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). Each dot is loaded with the following: (1) 2 pg of BtA2 recombinant protein, obtained
after thrombin digestion of the GST-BtA2 fusion protein; (2) 2 pug of GST-BtA2 fusion

25 protein; (3) 2 pg of GST-BtS fusion protein; (4) 2 pg of GST alone; and (5) 2 ug of B.

tropicalis extract, respectively.

Figure 20 shows the sequence of the overlapping synthetic peptide and the peptide
variants. The peptides were designed to be 16-amino acid residues in length, overlapping
30 by 13 amino acid residues, Peptides 35-67 are Bt5 peptides designed on the basis of
seugence published by Arruda et al. (15). Peptides 80-111 are the peptide variatns of BtS.
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nol ecul e or 'derivative thereof conprising a nucleotide sequence encodi ng
or conpleinetttjr "to a sequence encoding protein allergen froma nte or
a deri vat woa/3o810nol ogue or _mnetic of said protein all ecgamoodiaaRef er ende
to 'mte" should be understood in its broadest sense and includes snal
arachnids of the order Acari. Preferred mtes include mtes fromthe famly
d ycyphagi dae, such as the donestic mites B. tropicalis which are found in
house dust and storage mites. Mre pargicularly, the present invention
provides an isol ated nucl ei ¢ acid nDIecuIe or 20 derivative thereof
conprising a nucl eotide sequence encoding or conplenentary to a sequence

o o TR b Vet e PRy AP et o OO

particul ar B. troplcalls are referred to herein as "Bt" allergens. 25
Reference o a protein "allergep"” froma mni shoul d_be. understood to nean
t hat when hgﬂf‘? %c]u@@&’s the, ’%}'ﬁfegﬁ'?eeé?‘i“%e%ﬁ’?ﬁ gengmic, RYA j obtamed By BGRial s or

i ndi vi dual gmphifcafi6® frofd e QaVirétntenta) B aneds! Erdh &&ueneaearerxmlé‘dtéa i lowep! i Ci L,
i nduce or otherwise facilitate an imune response. In this regard, the

i mune ¥ esersess Seauspoescunderhined prithe sasy 1d Hop epdons.Seqneneend 180 amds@tml:le In a
f d .
Pomponent FRACHIE Bis bclR, SciRiBR CERRRE Yol WWhAET e WHBRle HEARAASC

enbodi nent l;espehévalv} mefasmxa BeE §9qaeipes tbf@'ﬁ?o the:pﬁbladhbdac@hm seguéncepepoytedi N or

var i ant of S AR Bt 47 s MR SR e Rene haiohles B BCGaR HRER D BEDR " ©

pol yrmrphlquumceants of W The Bt5 allergen was. discl osed by Arruda et al.
(7). anpl es of specific Bt5 polynorphic variants are those set forth in
<400>38"t o <400>53 5 (genom c sequences), <400>59 to <400>67 (cDNA
sequences) Figiife 22} Eibvathé omiphBifan/df thé asduded Afind aSRBQRAES) for HRMBISRDAA L0 2

"sensitized”, individual should be understood as a_ reference to an

i ndi vi dual varifhe- Nambesopthesight indicate; the.nosition of te aming acidrggfiieand upon
subsequent exposure to the same 10 allergen nounts an |nnune response
which utilizes nenory B and/or T cells. An individual who is "susceptible"
to the senEigure23 showsithe segpance af theBsS apptidecvatiants that eantain abloast oaxbemar e to

the al 1 Oplel @pitdpd®Thisk Shitdped/Bre Whddd HOHE hegforB WHER deqhdHEY BEhTHANAS O

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.
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all ergen. The allergen may conprise—enRe-Qr nore epitopic regions to which a
hunoral immune response is.directed. It may also, or alternatively,

conpri se ongo@isd¥Rr € peptide 15 Fanietidds BenRdplacd] a T cel lpcraoeesr i S

di rected upon processing and prej | % {lhe protein by an antigen

' il hat the al] ergen defined

presenting cell. It should al so hj
herein will not necessarily induce an 1 nmmu response in all individuals

who are exposed to it. It should al so be,pnderstood that 20 even within a
group of individuals who are responsive'% the allergen, these individuals
may be responsive only to a certain range of dosages of the allergen. In
this regard, _the principles of |ow and high dose tolerance are relevant
wherei n i nt  BITAILER DESCRIPTION Q¥ RHE PREFERRED EMBOBIVENTS( very high or
very.|l ow doses sonetinmes induces tolerance. 25 In one preferred

enbodi nent, the present invention provides a nucleic acid nolecule or
derivative tThae prefentiovention proyidesa nowsll protdini fomdhe domastie desd df storageomite or a

nucl eoti de s 2RCEe | e tary . | de. C I0g,.. an
am no acid sgﬁﬁgﬁﬁeéh?ﬁ@%&ﬁqgﬁé m%@‘@e@“&%ﬁﬁﬁ&%ﬁmgggg@geogr‘ﬁgcjﬁgéti Br a
derivati vg, fupﬂktb@ﬂﬂﬁué’iﬁglﬂ’k frilitatingthe Bdfictioh dfamiimgune r?boﬂweasttheadmnﬁsﬁd%% or
greater simlarity.to at,legst 10 contiguous. am no aci.ds in <400>2 g
2400513, " Th Qb of ey it T e REionY mpplated Or PIEiSed, Py e ng
gene is ' Bilidentificatldh éftﬂ%uﬁteﬂ,aﬁnm&mﬁ’@iﬁk af€leic lakid! sefuenbe, Inow perltd, lihder | t
LI WO 01/,30817 PCT/ A 01227 -26 I.n angther preferred enbodi nent, the
present i nve#fid, e use ofthese smolecles pstheraprutie andyliggngstic agents.der j vat i ve t her eof
conprising a nucl eoti de sequence encodi ng, or a nucl eotide sequence

conpl enmentary to a, nucl eoti de sequence encodi ng, an am no acid sequence
subst ant 1@l | fecdrdigly,etne espett of) thel peesaR ioventidn Qreddesr am ishdated, ameloig, acid

honol ogue or_.m I ¢ ther I ng.at | east ut % or _qr er
simlarity tlggl‘gaﬂ % egrst&]eﬁaﬁg%n?l:i eé gﬁ\s&nﬁ?ﬁl sﬁ aacﬁglscle?ﬁ& éfﬁ\?@ﬁﬁ 8’?”@%09&0
wher ei n sai deomplenieiitiey do acspqaence ededdingeproteirp allerpanp fronhea hmite oy a detivatdizy 0Si n

Sg;;w ty. Thﬁosmdq;tgg%te%{ ”"esﬁcro‘%‘;ael%%‘%'eiﬁ&ei‘geeif' n as "Bt10". The correspondi ng

15 Referénce 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.

More particularly, the present invention 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 B, tropicalis or a derivative, homologue or
mimetic of said protein allergen.

Allergens from mites and in particular B. tropicalis are referred to herein as “Bt” allergens.
25

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

susceptible to sensitization, the protein will elicit, induce or otherwise facilitate an immune

response. In this regard, the immune response may be a humorat and/or a cellular immune
30 response. In a preferred embodiment, the immune response comprises a humoral response

component anid, most particularly, an IgE response. In one particular embodiment, the



is "Bt10" 10 In another preferred enbodi nent, the present invention
provides a nucleic acid nolecule-or derivative thereof conprising a

nucl eot i WO9EIsEhce encodi ng, or a nucl eoti de sequence PCDApIEXIt ary to a
nucl eoti de sequence encodi ng, an am no acid sequence substantially as set
forth in <400>75 or a derivative, honol ogue or mnetic thereof or having at
| east 15 about 55% or greater simlarity to at |east 10 contiguous am no
acids in <400>75. This protein is refescted to herein as "BtA2". The
corresponding gene is "BtA2 ". The terns "protein" and "pol ypepti de" are
used i nterchangeably herein to refer to a polyner of am no acid residues.

For convenjepes i M&r&ind&"a ﬁd(i:'xfdd%%l@ or AeriVitivi RiRbdrIR “Br2 el n iir}%[u‘i@s &

"simlarity"” @s us einin s exact identity between”conpare
sequences padymaerphic mearianiodf deBoallaiginn Examples | ofvpdlyminphicevariantscintlude the

non-identity at f.he nucl eoti evele nlsimlarii1y" incl di f f,efgnces
bet ween s ‘i‘g@cm&r(gftsbgf #ﬁ g%sf F ltla?rgérﬁnwggi drl]%chgngil g’g' Hﬁﬁg e?aratla‘ fﬁ
nevert hel eBxanipldsaif apecific B olyalidighic airidntseares those et farth inf<400:+38003d400>53

bi ochenj caJ] and/ or 25 conf tio ev. . \Were.there is _non-i tity at
Che antho (Gesis sxaencest P, tb FA0G>7CHRNA seliiog i sdolrrastto Fan0sHl
nevert hel inofdcif Rudn@es)ach ot her 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

identity r Mg arSitThd L it ' BRen .
1111111111%%???%1 i"f“%’t%d W’gaf?%%sﬂmfﬁ |m‘siﬁksﬁﬁ§a°gt-& e Beéﬁ%%“f#??‘é‘ it
PCT/ AUOO/ Owlxolas bedri pretiously expbsedito an all¢rgerpand upen subsegnedt exposhestorthésameequence
relatigpshi e n_two or [ I C |.d ept L.des J.ncl ude
"refer ncealgggﬁﬁe%\é\%ﬁ? aslc ojij S%nreirr}s)egﬁong\ngn o) ,Pﬁﬂ%&gq@%ﬁ@@ go rgnll‘y%r ?t lf/éig An
"sequence indwidual who is“pesceptiblc® gethe sersitizationcie rafereheeatoi ahyitidividpa wlentipape  of

sequence identity" "substanfially simJar" and."subhstantial identity". A
"y gf er enc eexggﬂ%ﬁ)(:@z allergen %crr %ﬁrsgémﬁu?nﬂ mount a primary immune responseeio tthe y

allergen. The allergen may comprise one or more epitopic regions to which a humoral
immune response is directed. It may also, or alternatively, comprise one or more peptide
15 regions to which a T cell response is directed upon processing and presentation of the

protein by an antigen presenting cell.

It should also be understood that the allergen defined herein will not necessarily induce an
immune response in all individuals who are exposed to it. It should also be understood that
20 even within a group of individuals who are responsive to the allergen, these individuals
may be responsive only to a certain range of dosages of the allergen. In this regard, the
principles of low and high dose tolerance are relevant wherein introduction of an
immunogen, such as an allergen, at very high or very low doses sometimes induces
tolerance.
25
In one preferred embodiment, the present invention provides a nucleic acid molecule or
derivative thereof comprising a nucleotide sequence enceding, or a nucleotide sequence
complementary to a nucleotide sequence encoding, an amino acid sequence substantially
as set forth in <400>2 or <400>13 or a derivative, homologue or mimetic thereof or having
30 at least about 55% or greater similarity to at least 10 contiguous amino acids in <400>2 or

<400>13. This protein is referred to herein as “Bt11”. The corresponding gene is “Bt/1".
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5 frequently 15 to 18 and often at |east 25 or above, such as 30 nononer
units, inclusive of nucleotides and am no acid residues, in |ength.
Because twWyydp@iaopiscl eoti des.,may each ,.conprise (1) a seqpenA®odsize. only a
portion of the conplete pol ynucl eotide sequence) that is simlar between
the two pol ynucl eoti des, an® (2) a sequence that:i:s di vergent between the
two pol ynucl eoti des, sequence conpari sons between two (or nore)

pol ynucl eoti des are 10 typically perforgﬁg_by conpari ng sequences of the
two pol ynucl eoti des over a "conparison W ndow' to identify and conpare

| ocal regions of sequence simlarity. A "conparison w ndow' refers to a
conceptual segnent of typically 12 contiguous residues that is conpared to
a reference sequence. The conpari son wi ndow may conprise additions or

del etions (ifn@notHeittifeRid ddimet tieiredeiSiaivarsion piopieSamicleid fid fefecilesee 15
sequence (which does not conprise additions or deletions) for, optimnal

al i gnment  ofderivetivet thereefcepmpnisiag 2 msleptidh seapengm eacading o% a yeigetide seghence
aligning a ¢ ' | : ' :

ol oot at | SRpERy W £ R sclien IS dy UpifP IR bARIRE ybeantially

W sconsi 15 Gessedet forthSinf €408P28 Bash0y80 Rel aederivative) hoxBeloged ox miuetithereof or oup,
575 Science ,Drive di son . USA) ar .bv. ins t] e t L. gnment
(i.e. 20 res‘ﬁ‘l“"’t’ﬁgrf’éIy‘gfaaﬁg :ﬁwgt ﬂ%ﬁéﬁ%&f@ﬁ%&b@ ﬁﬁ%ﬁ.ﬁ# g€§ 0 eé&t e _ggcniggr"?son
mmy b6 made to L BLAGT Ly o rogl A 26 ot - exaTDl e g sal 0sed. by
may be nade to the, ST family of, programns as X e di sgl osed by
Al'tschul et tEpomyosin actiityThis proteinyis Jgg\g eHHn %ﬁiﬁnwm@?gﬁﬂe be
found in Unig p3 of Ausubel et al. (25)y. 25 The ternms "sequence

simlarity" and "sequence identity" as used herein refers to the extent
t hat seq®ences are identical or functionally or structurally sinmilar on a

nucl eoti de- B an el deielrPeribBiriond th e i enfiGh roVited bt biC g mdReE op Ver @
wi ndow of conpari sadn. Us, a "percentage of sequence identity", for
exanpl e, i s desivativeatherdofosompuisipg rai nugleptide segpericeghé¢ogding) prya avicl RenceH Vv er

t he w nd f ' det 1 Ni t Siti . i ch
the | dent | cAoRRIRREIAY B¢ OBl peiugtbe)elEqdi a8 il 2t Biklce ibectisalty 00
s e e O S08T T AL | 0D 0anoT 28 Glare: Ao B Oys and
s, Ar i s, 0817 - u ,Cys an
I\/)ét) occhir s *ﬁ’ﬁ“‘ﬁ%ﬁ’ﬁ o §Eﬁ§@ﬁé’§§1%f1f¥ t9;aL lepst ﬁ‘i%&ﬁ%}s a&‘“%ﬁ?‘@%&ﬂg‘“’&%?-t%%s,
dividing th raumefeféﬁedrfah&biﬁdsm@zt'.ima&oﬂysgbﬁﬁnggénahs "Bygper of positions

in the w ndow of conparison (i.e., the window size), and nmultiplying the
result by 100 to yield

The terms “protein” and “polypeptide” are used interchangeably herein to refer to a

polymer of amino acid residues. For convenience, a “peptide” includes a “polypeptide”.

20
The term “similarity” as used herein includes exact identity between compared sequences
at the nucleotide or amino acid level. Where there is non-identity at the nucleotide level,
“similarity” includes differences between sequences which result in different amino acids
that are nevertheless related to each other at the structural, functional, biochemical and/or

25  conformational levels. Where there is non-identity at the amino acid level, “similarity”
in¢ludes 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.

30
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t he percentage of sequence identity. For the—purposes of the present

I nvention, "sequence 5 'identityﬂisgﬂej,tlHaplgwllj éj rstood to nean the "match

per cent agWO 0¢/308¢1| at ed by t he °eﬂr ogr am p&/mAB0M222. 5 f Or
wi ndows; avail able from Hi tachp\%mmmjm [ Eeri ng Co., Ltd., South San
Franci sco, California, USA) usin ults as used in the

ref bf ence manual acconpanying the software. Simlar conmments apply in
relation to sequence simlarity. 10 Rgference herein to a | ow stringency

i ncl udes and enconpasses fromat |east about 0 to at |east about 15%v/v
formam de and fromat |east about 1 Mto at | east about 2 Msalt for

hybri di zat mﬁ,s_l@ewtoa&esbﬁ&esseqlaaﬂe ltrelltic%ﬁiﬁs BtweE Bho 6P9’%brk% ﬁ]ol %ﬁg@%c to

washi ng conditions. Generally, low stringency is at
about 42C. polypeptidasinelude,ireferenge s@juence’s | “cempagisom wikdoy!e fsequanpe sigtilaritys, used

to repl ace« ] n ' Ve i nagency condif.jons. In

one. part1 caP Ui Thtiop eRensfe Shokdielbd SHIRIY . Spor e 4 Nl Mentnoncy o

42C. Al t er'sabstantiallyssimilmd and substantial identityfred “deferaep lsequ@dnod dy & 108€ €3 bav v,

such as_, medi um strJd ngency, whi ch ingludes and engconpasses fraom at, | east

about 1%5% 7‘19°“tfyo{§atf’gl:§€3§t°ﬁ§’bﬁwa%g 3/ OF AROVESAR AT L MOReMEt WS- RCIpSIYER apout

0.5 Mto atucledtidds andQisttin® 28idMesi@ue 2int lehgth. Badatdelivicpdlgi c]e%ﬁdesaahﬁﬂr %ﬁeﬁt about
19

0.5 Mto at Ie,as%11 about 0.9 Msalt for washing conditions, or
st ri ngencycompEse ) iafeausaes;(ignenly A portion of the completepolymusleotidg sequemgepthaty/ v t o

at | east g ila? Pty %Q‘B‘m] r eatEQM t | east
about 0. ?Egﬁﬂﬁﬂsagfﬂt for t.ﬂ;?ybri dighgfi on,%’a%g](g%a I'L'ggg{m a outE d%e%%n%%e%t | east
about 0. 15hefwepalyrusleotidasssequence eoraparisensdetwesn gue far ahore) podyriuplgotides exer r i ed
out Tmg= : % r ) e, the Tmof a
dupl e>r<ri ngﬂgeggéﬁgﬁc% ,vé‘%‘g"‘?ﬁgrgg‘é (%? kg}ﬁ%\{ﬁg&n l?%%re ? of

m smat ch Hsempgison sviiddovinter idemtify land lcompér2 Mp¢al regiomsnof deuence sigpilaritpal i n

t hese hybrj di zation.conditions. Accordingl ticylarl referred | evel s
of stri ngSRepatipR windon aefefs 10;a onscpnial sekment P fymeally T coulgpousgesigiosr oy
0.1% w' v Shi Bt codiparsl2fG aarefepeire adequente.i MUIRNCHMpBisdn Xwibdsw ihdy @omprsel % W v
SDS at a taea .erature1 |.n tﬁe 30 sia gﬁ% 20@0 615C; hi(g‘_gl stringency. 1s 0.1 X
SSC buf f er2ddfions,of dsle € &R r?{S1 qyt ¢Qre qu¢lesy; ag gompargd; do the, refereprget Has
Been Repl argitndel iHidh ddekIrbol cadrhpriselddiitibhs WOdOIdhoHSP fof dptifdal alifAntbhe 3 the

two sequences. Optimal al_i_gnment of sequences for aligning a comparison window may be

conducted by computerised implementations of algorithms (GAP, BESTFIT, FASTA, and

TFASTA in the Wisconsin Genetics Software Package Release 7.0, Genetics Computer

Group, 575 Science Drive Madison, WI, USA) or by inspection and the best alignment (i.e.

20  resulting in the highest percentage homology over the comparison window) generated by
any of the various methods selected. Reference also may be made to the BLAST family of
programs as for example disclosed by Altschul er al. (24). A detailed discussion of
sequence analysis can be found in Unit 19.3 of Ausubel et al. (25).

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

30 positions at which the idei_ntical nucleic acid base (e.g. A, T, C, G, I) or the identical amino
acid residue (e.g. Ala, Pro, Ser, Thr, Gly, Val, Leu, Ile, Phe, Tyr, Trp, Lys, Arg, His, Asp,




-29 Anot her aspect of the present invention contenplates a nucleic acid

nmol ecul e or derivative thergof conprising a nucleotide sequence

subst ant i alyy opsospet forth ifi <400>1,%or a derfi:vati ve, e vaaR2 0"

m netic thereof or capable of hybridizing to <400>1 or its 5 conplenentary
formunder |ow stringency conditions. This nucl eoti de sequence corresponds

to Bill ". Preferably, the present invention contenplates a nucleic acid
mol ecul e encoding Btll or derivative thgreof conprising a nucleotide
sequence substantially as set forth in 0>1 or 10 <400>2 or <400>13 or a

derivative, honologue or mnetic thereof or capable of hybridizing to
<400>1 or <4Q0>2 or_<400>13 or their  c | ementary f{ under [ ow
stringency g Asd3e, Qﬁﬂ%w%ﬁ WD e %a?ﬁq‘%fﬁ?%égé'&?‘ij@e‘m?&%gi- matched

cor r espondi Rigsiignd Qividig e ndmbét of SAKABE FositRins b tHeltotaNuittePsEpoBitiofisaGRd 3 or

a sequence having at |east about b55%simlarity tqQ at |east 10 conti guous

ami no aci ds Windew of spmparisen; (@ 1l windovasize) andmaltiplying the resplithy100ite yiel

pol ynor phi c %@Qﬁ Eﬁq] f. ' JU¥sh kA€ invefistne

forth in <40%€B an%éi'\?\{flts a éc%’olfiiﬁ{etl ﬁgﬁgl n %g%o ac’?g}eg%gbnevﬁce Set e?)lreéth in
<400>27. 320 iféntity"pwill becundarstopd to neeamp thes tmitcli pereantagehcalankitehpy decINASIS

Bil'l -encoding nucleic acjd .nmolecule conpris a u of nucleotides
subst anti al | “’33&5 BEOSFag HHFHI0P ﬁ&fﬂm‘g"rws’ 2"4’8‘6@% %PS@%EE%@W% P& pect
of the presard,, LAY, SbuthoSanCRiahcdtp] Gilifoma, Q) Nishg imlderd defits] asrasedGti| tRe OF

25 derivative_thereof capable of hybridizi ng_ -t-ﬁ’%<400>1 or <4Q0>2 or <400>13

or their cdonisTeOae MRyl Jcgempanyme he Foftygrg r CORBRM S ARALY 3R Triation fo

thereof, undgiueng¥simithiityngency conditions of 42C. Reference herein to Btl |
and Bill shoul'd be undeirstood as a reference to all forns of Btl I 30 and
Bill, redpectively, including, for exanple, any peptide and cDNA isoforns

which aris Lom i snl 1 Cis ' HBE&%

pol ynor phi cq\{/{grl aﬁ?’lg%ﬁf&%ﬁoﬁesﬁr@gﬁc%ﬁggg&%a@ E‘ggn epﬁ%’ggi %F%I%?ﬁt Iolt? IaT I

LT 11T 1] [ east\boi 1 9881w foR@amideant 62T least about 1T M to at least about 2 M salt for
hybridization, and at least about 1 M to at least about 2 M salt for washing conditions.

Generally, low stringency is at from about 25-30°C to about 42°C. The temperature may
15 be altered and higher temperatures used to replace formamide and/or to give alternative
stringency conditions. In one particular embodiment, low stringency is regarded as low
stringency at 42°C. Alternative stringency conditions may be applied where necessary,
such as medium stringency, which includes and encompasses from at least about 16% v/v
to at least about 30% v/v formamide and from at least about 0.5 M to at least about 0.9 M
20  salt for hybridization, and at least about 0.5 M to at least about 0.9 M salt for washing
conditions, or high stringency, which includes and encompasses from at least about 31%
v/v to at least about 50% v/v formamide and from at least about 0.01 M to at least about
0.15 M salt for hybridization, 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
25 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
30 range 20°C to 65°C; high stringency is 0.1 x SSC buffer, 0.1% w/v SDS at a temperature
of at least 65°C.
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-30 or Btl 1. To the extent that it is not specified, reference herein to

Bti | and Btll includes reference to derivatives, honol ogs, anal ogues,
cheni cal wqui/se8tents and miinetics thereof. |In particubcr/avdongzzer ns "Bt
1" and "Btll " include reference to polynorphic variants such as but not

limted to the variant defined by the nucl eotide sequence <400>27 and its
5 correspondi ng am no acid sequence <400>27. Anot her aspect of the present
i nvention contenplates a nucleic acid.pgplecul e or derivative thereof
conprising a nucl eoti de sequence substantially as set forth in <400>28 or
<400>30, or a derivative, honologue or mnetic thereof or capable of
hybridi zing to 10 <400>28 or <400>30 or conplenentary forns thereof under
| ow stringency conditions. This nucleic acid nolecule is referred to
herein as Aﬂtheﬁa&pecﬁf&hepmbﬂnﬂn%ﬂt@nmmsmplatds Ia\mulbiccmid:mulbempbademramve

Bt 10- encodin ucleic acid . e or erivative th o Ising a
nucl eot i dgh?g?ﬁmglsé%gt%[égﬁ% Jeqpence, gubsigp ﬂlyl i 5{0%5‘5 T@d’% 1> 2530>30 or
a deri vat i degivative[Tabmelegued or Mifiieti¢ ChdrétdT o2 Oda ?ﬂﬂe o hybligizidg BYL4008 g t O
<400>28 or <400>30 or _their conplenentary forns under |ow stringency

condi t i%on<eo SRETY: nioghc yader JoV o$HiRgFnGE  epnditigns n dBisc pueleatien gPRgndeo an
am no aci GopRshéaic® ‘Jeizforth in <400>28 or <400>30 or a sequence having
at | east about 55% simlarity to at |least 10 contiguous anmino acids in
<400>28 or <400>30 and wherein said amno acid sequence 20 defines a

ol YRent | dézeRblythe SrORAMKOH i ohiathlates Alcfei B4 Wiithelld sheodiif AP/ PGC"

i nvention conte es a nu el c acl d nolecule conpri uence
nucl eot i debnsatbstthareofabmpnmg 8 auclécmde lsequence40bstafially axmmﬂﬂn 40031 ®uc I e| c

aci d | ec 0ﬁ>%or dtodcﬁ S s 'Bt] O Refere ce EI‘EII’IQ IthIO
i ncl udés bo 2 Fof SEHEEn FOROKEHS HF B

pol ynor philgbydizingrtd &400:e1r epmooéeacﬁrhmoomacthemfcom&rmmﬁ formis inidert lbwn
contenpl ates a ‘g'eno ¢ nuclei¢ . acid,nolecule epcoding Bt1l0 or, derivative

t her eof cdfYIseR $ @nd iwhich gncgﬂ%glzgmglp@ BESEN G CoTesRARAing A a8y v

forms therggho a¢id eqhefide\set forth iRI<4DEOSIOL400> D3 oiMd BRfubricetHAGIMB QL least Byt | OW 30
stri ngency condi ti.ons of 42C. The genom c_nucleic aC| d nol ecul e preferably

encodes a S PWATELP At leash {Q cantiguous aminancids imehi0z2ay <400>13.
1111134%11111111111111111 1

An example of a derivative is a polymorphic variant defined of Bt/17 is by the nucleotide
sequence set forth in <400>27 and with a corresponding amino acid sequence set forth in
<400>27.

20 More particularly, the present invention contemplates a Btll-encoding nucleic acid
molecule comprising a sequence of nucleotides substantially as set forth in <400>1 or
<400>2 or <400>13.

Another aspect of the present invention contemplates a genomic nucleic acid molecule or
25  derivative thereof capable of hybridizing to <400>1 or <400>2 or <400>13 or their
complementary forms, or a derivative or homologue or mimetic thereof, under low

stringency conditions of 42°C.

Reference herein to Btl1 and Bt/ should be understood as a reference to all forms of Bt11
30 and Bt/l, respectively, including, for example, any peptide and cDNA isoforms which
arise from alternative splicing of Bz7/ mRNA or mutants or polymorphic variants of Bt/
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WO 01/30817 PCT/ AUOQ 01227 -31 Reference herein to Btl0 and B110 shoul d be
understood as a reference to all forms of Bt10 and Btl O respectively,

i ncl udi ng, I | e, any peptide and cDNA isof orns whi from
alter native&ggf@é?ﬁg of Bt O nmRNA or nutants or -pol ynor phplq% v@?’f)l}%{s of
Bt|O5 or BtIO To the extent that it is not specified, reference herein to
Btl O and Bil Oincludes reference to derivatives, honol ogs, anal ogues,

chem cal equival ents and mninetics thereof Still anot her aspect of the
present invention contenplates a nucleit %tl d molecul e or derivative
thereof conprising a nucleotide sequence substantially as set forth in

<400>74, 10 or a derivative, honologue or mnetic thereof or capabl e of
hybri di zi ng ooBt40To-he extent that xtmpplsmstﬁedngcfemcqhmmeto Btblvard Bt/d dechedes

condi ti ons. cl .aci o &0 ) .

particul arl y“@t’%}é"’# g%é% Vg oé%r@&%hﬁlgg’ﬁ? h%[ ﬁ@%g tsei%: aC|e fes %’gﬂl e or

derivative ]kﬁ)aﬂtmlaﬁ,ahe teﬁﬁpf‘Bﬁl’hgxdaf ‘Baric mcihd&ie@mampxﬂymm’phmmamd sugh as

set forth in <400>7 r| vative m)l ogue m neti repf or

capable. of 3PS igiedcio st detipedCs isRhoe seens RBREL A i,

stringency c%ﬁdngﬂ@agﬁﬁby&ugqu@e@amszan am no acid sequence

corresponding to an-am no aci d sequence set forth in <400>75 or a sequence

having at | east about 55%simlarity to at | east 10 conti guous am no acids

i n <400>75. : l.ates a
Aflotm SRodlP it ngfetsén? ihvelilol coftBifipRfes 3 %lei AR HdIRAIER Aot VER

nucleic acid rrsing a sequen nuc eot | stantially
as set fort htherrok40Dpfising Rehuclentide dequesta stbstBtially asdseBtfpth diot08>2f or

understood a ferenc fiorns_qQ ely,
i ncl udi ng, é‘?"%>§§ r& gmgwe ailmfn?oé%gugr? Q‘Bﬁﬁg g@%‘r &p%%é\%ﬁ hgﬁ?@giﬁ% rté(!)m
al ternat l¥e 40028 og <400>BO/%1‘ u@mii&mantafwfoans theeeof pndey rTow [siringencyr doaditionsof
Bt A2 or Bt A2, .To the e gwlfehat ot 3%2 fied, reference herein to
Bt A2 and Bt ABNSP ?‘ﬁa‘é é%@“?‘é) 7“&%& * honol ogues, anal ogues,

chem cal equivalents and mnetics thereof. 30 This Sheet Has Been Repl aced

111121221222 IW i Ll ) .
Preferably, the present invention contemplates a Bt/0-encoding nucleic acid molecule or

derivative thereof comprising a nucleotide sequence substantially as set forth in <400>28
15  or <400>30 or a derivative, homologue or mimetic thereof or capable of hybridizing to
<400>28 or <400>30 or their complementary forms under low stringency conditions and
which encodes an amino acid sequence corresponding to an amino acid sequence set forth
'in <400>28 or <400>30 or a sequence having at least about 55% similarity to at least 10
contiguous amino acids in <400>28 or <400>30 and wherein said amino acid sequence

20  defines a polypeptide having tropomyosin activity.

More particularly, the present invention contemplates a nucleic acid molecule comprising a
sequence of nucleotides substantially as set forth in <400>28 or <400>30. This nucleic
acid molecule is referred to herein as “Bt10”. Reference herein to “Bz70” includes both a

25 ¢DNA molecule and a genomic gene as well as any polymorphic variants thereof.

Another aspect of the present invention contemplates a genomic nucleic acid molecule
encoding Bt10 or derivative thereof capable of hybridizing to <400>28 or <400>30 or
complementary forms thereof or a derivative or homologue or mimetic thereof, under low

30 stringency conditions of 42°C. The genomic nucleic acid molecule preferably encodes a

tropomyosin.
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WO 01/30817 PCT/ AU0O0O/ 01227 -32 The protein and/or gene is preferably from
B. tropicalis. However, a protein and/or gene may also be isolated from
ot her spewoes3®i7 mte such as other mites fromthe f am perraddoweasphagi dae.
The protein and/or gene may al so be isolated fromany non-mte species
such as other menbers of the order Acari. The protein and/or gene nmay al so
be isolated 5 fromany mte or non mte species other than those conpri sing
the order AcarL Collectively, the allgjgens are referred to herein as "Bt'
al l ergens. The corresponding genes are referred to a "Bt". Accordingly, Bt
includes Btl 1, Btl 0O, Bt5 and BtA2 and Bt includes BO 1, &10, B6 and

Bl A2. 10 Wthout limting the present invention to any one theory or nbde
of action, a Bt protein is proposed to be reactive - with human | gE present
in the serRaferenicemefduetotBﬂo)\M B @ sleduldbegindetstood Roa fefereitito all fatn8bABEION t es.

It is there y ou at, rotein co rlses a i tQpic
region to ?19 %l?ﬁ%‘f” ‘ﬁwﬁ% Pe§ P‘i‘c?‘éﬁsﬁw Bf"FBﬂﬁ‘g‘I“'é' who
are sens 'aTrl'sé fem! asenﬁﬁv&lmmgw B R ﬁ:RNAS&QﬁhthhtE of papmbﬂmm ¢£ﬁnts Afﬁmpr otein
is defined by the am no acid sequence or its encodi ng nucleotid

sequende 35 Bil. Toitherxigabthat it iseot specifieds piferenpe hereimto Bl Iaed@t]e(bmdludﬁsl ecul e
encodi ng afeé}eneétomeﬂm{v@? 'hxmalogsquaeges %ﬁf&f&@h&féﬁ&%ﬁ nfimefd i | flgestiCh s a

cDNA sequence or a genom c sequence genom c sequence nay a conprise
exons and |ntrons A genom ¢ sequence may al so include a pronoter reg| on or

ot her reg t h sent
cont enpl a'ltgé@ %; %P%%% g&tt gémc ecu%tgfrjxgﬁesoaeﬁ@g{:ﬁ;g g &i(? OTcapabl e
of hybri dldenmveohetmfnpﬁsmgdaﬁelaotm sediuidfioel Qibstantiallgias setfon ireaa000ad,y f or ms

or a rivatiyve aor honol.ogue or. tic.thereqf, .under.|l ow r enc
o 100 aieSegive, SHRRICHHE Oc PP Bereshor Epats, bURPREing DDAt 4
ref erence comphhéntdry” fEmOnddr R strifigendye eoitifidnée | This inueleitdiabid: nfolcurxanpl e,

any peptide and c |soforms which arise from alternative splicing of Bt
NRNA or mseEePendstont4dvor phic variants of Bt or Bt. To the extent that it
i s not specified, reference herein to Bt and Bt includes reference to 30

derivatives, honpl ogs, anal ogues, chemical equival ents and mnetics

t her eof . More particular] y, the presént invention contemplates a nucleic acid molecule or derivative
15  thereof comprising a nucleotide sequence substantially as set forth in <400>74 or a
derivative, homologue or mimetic thereof or capable of hybridizing to <400>74 or .its
complementary form under low stringency conditions and which encodes an amino acid
sequence corresponding to an amino acid sequence sct forth in <400>75 or a sequence
having at least about 55% similarity to at least 10 contiguous amino acids in <400>75.
20
Even more particularly, the present invention contemplates a nucleic acid molecule

comprising a sequence of nucleotides substantially as set forth in <400>74.

Reference herein to BtA2 and B¢42 should be understood as a reference to all forms of
25 BtA2 and BrA42, respectively, including, for example, any peptide and cDNA isoforms
which arise from alternative splicing of Bt42 mRNA or mutants or polymorphic variants of
BtA2 or BtA2. To the extent that it is not speciﬁed, reference herein to BtA2 and Bt42
includes reference to derivatives, homologues, analogues, chemical equivalents and
mimetics thereof.
30
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Derivatives include fragnents, parts, portions, nutants, . and mnetics
from nat ur ajq 18094 hetic or reconbinant sources including lo82Pf Ot ei ns.
Parts or fragnments include, for exanple, epitopic.regions of the Bt.
Derivatives may be derived frominsertion, deletion or substitution of

am no acids. Amno acid insertional derivatives include am no and/or 5
carboxylic term nal fusions ‘as well as ingélraseque_nce i nsertions of single
or nultiple amno acids. Insertional amfo acid sequence variants are
those in which one or nore amno acid residues are introduced into a
predeterm ned site in the protein although randominsertion _is also

possi bl e wi t Fhesprioteithansl/argene isi prefexablyt fram %e?ﬂl’iwlﬁgHQWSMd protein and/ergene
variants are_. racterd V, €,:0 WaloRT-1o"! from
he sequencemel et GoREd ol bt &G il sRACes b hte BoOne i | !

| east one r eGhdhagidas. 'The peateiannd/oh genelmmnalse misoletdd froch amylidiF-mite specieesi due

inserted in it | gce. An ex | e .of, substiitution am no  aci d variants
are conser va’f‘}"Sé‘E 8 °’r'18‘°5’g?"6 °2§%s?’fl?"u%‘fa&nihe ?fc?&eéré 1" &raC é‘?ﬁynagsog%el ’5018%5'
subst it ut4 ongofy Ry Fhite) of Hohuie &?&bﬁd’si bihér €6 thodehicompriding ahé @nenrgAErOUDS:
glycine and al anine; valine, isoleucine and |eycjne, aspartic acid. and
gl utam ¢ aci Gollectiply.alr rblergens ars rgferredife Aereinsas, [ Bie aiﬁ@@ﬁr@am%?%% ne
and ar gi ni ne; g@:}g& Apne ' s Bk (1 3RO 268 iBd
sequences i ngl udlgrr?g usi ?ng @Pf ﬁ‘%ggﬁfggﬁ"ggﬁ?'?}é‘gs pg’lgtgg’p?fsgdggr%r pr ot ei ns.
Honmol ogs of inkkedexRef biBaAlQ; B amdifitd?.ed herein. include, but are not linited
to, proteins 20 derived fromdifferent species. Chem cal and functional
equi val ents of Bt or Bt should be understood as nol ecul es exhibiting any
one or nboe Withbiudiniiting thic prssbnt dovtentior toany ofie feory or Biodenflactioy, 4Bt preteimied
from any source such as bei chenjcal |y synthesiz r identified. yia
screeni ng prBER ?W&wtl"%ﬁgg‘%‘%niﬁ%ﬁ%?*d% E}tetse@]ﬂ‘gg’ﬁﬁ?fﬁs. wﬁ%gre&g?rg{yg i ves
of Bt i ncl udgofss Aasresdt sborigeViniics. MEds!thérethyBthoBght kD SprofeinDedringrises at leest@at i r e
Bt protein fused to peptides, polypeptides or qt ggr %pt_ei n@ce us or
non- pr ot ei nakiieRis regipn & which a kyworpl immyne despppse 1pdUeried1 Wdivifuals who are
sensitized to, or susceptible to, sensitization to mites. A Bt protein is defined by the amino

15  acid sequence or its encoding nucleotide sequence as set forth above (see also Table 3).
The nucleic acid molecule encoding a Bt is preferably a sequence of deoxyribonucleic
acids such as a cDNA sequence or a genomic sequence. A genomic sequence may also

comprise exons and introns. A genomic sequence may also include a promoter region or

other regulatory regions.

20
Another aspect of the present invention contemplates a genomic nucleic acid molecule or
derivative thereof capable of hybridizing to <400>1 or <400>2 or <400>13 or their
complemetnary forms or a derivative or homologue or mimetic thereof, under low
stringency conditions.

25

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 Bf mRNA or mutants or polymorphic variants of Bt or Bt. To the
extent that it is not specified, reference herein to Bt and Bt includes reference to

30 derivatives, homologs, analogues, chemical equivalents and mimetics thereof.
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111 111 1 111111112121111111 WO 01/30817 PCT/ AU0O/ 01227 -34 Anal ogues of Bt
contenpl ated herein include, but are not limted to, nodification to side
chai ns, iwoor/mstati ng of unnatural am no acids and/or theivAusdaza¥ati ves
during peptide, polypeptide or protein synthesis and the use of
crosslinkers and ot her nethods which inpose conformational constraints on
t he proteinaceous nol ecul es or their anal ogues. 5 Derivatives of nucleic
acid sequences may similarly be deriveggfromsingle or .nultiple nucleotide
substitutions, deletions and/or additions including fusion wi th other

nucl eic acid nolecules. The derivatives of the nucleic acid nol ecul es of

t he prese invention.nglude ol igonucleotide P riper anti sense

nol ecul esfﬁ%?g‘éﬁl gls?ﬂlg i cRtsy (5’?“%3%0 ?Pscdmci{ﬁa%ﬁﬁé@g’ieg% 34‘?5‘ gy, of
nucl ei ¢ aciyfithetid @Qetasbindde sdureds inchaling fusiof pfotéing) Pafdls GeRARRBSInclads Forl NCl ude
degenerate varj ants., ExaMs Oébﬁ:ege chain {;mgi-f iﬁ&at I ons cont enpl ated by

t he preserﬁxa‘l"'ﬂi?e?ﬂ“io% TEglens Ry dhe Yatiyes ay; b denyed fromyinsastien, delefoner py
reduct i ve sahdtithtiini O amiho! Soidst | Hin® doftl AfdertidRal AdeAiORYS mah&@%obxn&&duct I on

wi th NaBH4; am dination with nethyl acetim date; acylation w acetic

anhydr i%de;catbaxisisymiangl fysions asayallas infrasequence insertigns efisiagle or multiple amino
DA RGOty . . Peomie Honi
trinitro 3@?&4 Iﬂ&ér{?&a?gmﬁﬁ‘a'aﬁ sQi&HPéva‘MaL@ afe tﬁélse ift Which Bk o ?@?f%@ﬁg%ﬁp oni ¢

acid (TNB acylation of amno groups wth succinic an
t et r ahydr apsiduea larecintroducdd indiea peadetermined sitexin ltad proteiméltioygh rendowtiisertion

ri doxal -.5-phaos te .folli d by.reduction.wth ., 20 The .guani di ne
D o ar i 3R FREEAte SyisC wiBhIE oinih Ot el BPtAG rodfich Ditefinel JRahid e
hﬁter?)c?/clchﬁactenﬁéﬁl drlﬁﬁthl émniopﬂggu%&mbﬁbhnﬁmﬁml tmonstlﬁheQ&nb &.gpl?ydhgiagdi one,
en oxal a oxal . . . car.box royp nmay. be nodifje
(F:)ar b)c/)oli%i )r/ﬁaﬁgn"aéfl V a5 thoss i W cg'oﬂrlé%?Y °f‘gr" "reo‘ﬂytPBIsFmﬁF. Bes -E?j%'sequent

deriviti zatmeved dndla dikerdil Rsidicinfer@Ain &S PRSI A etfipliof substitBioAl Yhind! OUPS
may be nodified by methods such as, carboxynethylation with iodoacetlc acid
or i odoac@fénivamants,ar¢ fopservative jamiap dagid ofubstiutions; ConserFative pwmineanEridn of a

mal?»gl (r:n x ﬁ%u%ﬁrti;ﬁgigﬂbitﬁﬁ&lw inlué hiabstitltioRd vAEHED T $RlowikR Grdups: Biybide Elaei m de,
anine; valine, isoleucine and leucine; aspartic acid and glutamic acid; asparagine and

15 glutamine; serine and threonine; lysine and -arginine; and phenylalanine and tyrosine.
Additions to- amino acid sequences including fusions with other peptides, polypeptides or

proteins.

Homologs of the protein contemplated herein include, but are not limited to, proteins

20  derived from different species.

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 chemically synthesized or identified via screening processes such

25  as natural product screening.

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.

30 This Sheet Has Been Replaced
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or other substituted nmaleimde; formation of nercurial derivatives using 4-
Thi s Sheet Has Been Replaced 11111111111 111112111121111 WO 01/30817 This
Sheet Has Rgggyswpl aced PCT/ AUOO/ 01227 11HITTITEITEE 11T Ipicrhadobibiz2r - 35

chl oronercuri benzoate, 4-chlssromercur#phenyl sul-phoni c aci d, phenyl mercury
chloride, 2- chloronercuri-4-nitrophenol and other nercurials;

carbanoyl ation with cyanate at alkaline pH 5 Tryptophan residues nay be
modi fi ed by, for exanple, oxidation wthy,N bronosuccinimde or alkylation
of the indole ring with 2-hydroxy-5-nitrobenzyl brom de or sul phenyl
hal i des. Tyrosine residues on the other hand, nmay be altered by nitration

with tetranitronmethane to forma 3-nitrotyrosine derivativ 0 .

Mbdi f i cat i onARHogusRof B if&mpiﬂ?ra h@%ﬂ"‘éﬂl‘% SRRt 1%@?6%&?@@%8“ to side
acconpl i sheduplis, Rbrpbrafihd Bf uihdidtall RA8GRIds Gnd6t theftcddrivatives RRiAg peptide,

N- car boet hoxyl ation w th = di et hyl pyrocarbonate. Exanples of incorporating

unnat ur al arpolypepldeder proteinl synthesisi apdsthewps Al cyosdinkers agd pthes gpethodsswhigh| yde,

but are not |i : b PReindbe@ldl f iheir 364 g- am no- 3-
nydr oxy- 5- prhH EAr ittt SPHE IRl b B Bpltinet” D
norval i n& phenyl gl yci ne, ornithine, sarcosine,

4- am no- 3- hydr oxy- 6- et hyl hept anoi ¢ _aci d, . 2 enyl. i Lok,

D-i somers Oflg%aﬁgesa%ﬁalgl?él%awﬁ §‘?‘1“‘8}°°%Wﬁ§tsﬂ‘i"hwé’r% %’egvg@l &c%‘?ﬁ‘%g P@?&e

Pler einis shﬁmol t21%b s}IgB&tﬁiitibi;IED,i dg}b_ﬁbnﬁﬁh%ﬂhN%deﬂsv\DiiMdﬁrfgrfug?/ '15 gibnwgﬁ]iﬂlétﬂﬁﬁl : kéi)@ﬁﬁ(B ]
nt er nati ona at ent Publicatiop, No, : osslj.nkers .can be

used, for exapigewes. The deryistiyssof &m@[}m #id molegHes o ?h{fs'ms H‘b‘@“ﬁ‘?’* ’(ﬁ‘ﬁ]?:‘fi? onal

crossl i nker Soipdflt1@tdt) POR primeds] Stdbnsk Thelecuhs! flofecioy siligableChi?)use Spaper
groups with n=1 to nom gl utaral dehyde, N-hydroxysuccinin de esters and

het er o- bi&F urespprsssin 2@ fusien ef nucleipjaeid melemtasy D yesrofmclein #rid peodencey e
noi ety such A 1 lnged&egéﬁ/&wgf&%‘gj de and another group specific-reactive
I'd nolecule

noi ety. The nuclerc a of the present invention is preferably in
isolated formor ligated

Examples of side chain modifications contemplated by the present invention include
modifications of amino groups such as by reductive alkylation by reaction with an
15 aldehyde followed by reduction with NaBH,; amidination with methylacetimidate;
acylation with acetic anhydride; carbamoylation of amino groups with cyanate;
trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS);
acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydride; and
pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBH,.
20
The guanidine group of arginine residues may be modified by the formation of
heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxal
and glyoxal.

25 The carboxyl group may be modified by carbodiimide activation via O-acylisourea

formation followed by subsequent derivitization, for example, to a corresponding amide.

Sulphydryl groups may be modified by methods such as carboxymethylation with
jodoacetic acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a -
30 mixed disulphides with other thiol compounds; reaction with maleimide, maleic anhydride

or other substituted maleimide; formation of mercurial derivatives using 4-
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to a vector, such as an expressiomvector—By—+solated” is nmeant a nucleic

acid nol ecul e 30 having undergg é%h | east one purification step and this
i s converiwemiBasitlef i ned, for ex SRre osi tion epomavemsiy at | east
about 10% subj ect nucleic acid m ' 01/ 30817 PCT/ AUCQO 01227 - 36-

preferably at |east about 20% at | east about 30% still
nore preferably at |east about 40-50% even still nore preferably at | east
about 60-70% yet even still nore prehgrably 80-90% or greater of subject
nucleic acid nolecule relative to other conponents as determ ned by

nol ecul ar wei ght, encoding activity, nucl eotide sequence, base 5

conpositio ' cl el cid nol ecule.of ,the

pr esent in@é%??g}ﬁﬂggr%]%g %%(’?(;'&g%%%%%m & %igﬁ p%#caf%cf,ﬁn@ﬁgarc g‘%‘%‘&?’ﬁ%ﬁ%‘, to be
bi ol ogi cal éhorpmeuri-Asnitopticaol anl other meftaridlgraabamoglation with legatatt 0 alkaleter st ood
to enconpa pepti des, polypeptides and prot eins. The protein may be

gl ycosyl at or unglycosylated and/or nay 10 ‘'contain a range of other

nol ecul es fused, |inked, bound or otherw se associated to the protein such
as amno acids, |ipids, car bohgdr ates or other peptides, polypeptides or
prot ei 5. TFPephan: esiduesi faax ebe t modifiedy, by.oj for Pmklﬁesoxéfﬁs%t sith N-

conpri si NOygmsKidLiARite 6f Lo offhe FdoBS it Wi )Elruﬁ{ oftfiged W th
ot her nol ecul es such_%s glrl’r(?%g agfiagls, oﬁsrﬁil(%{s”llth?a? 0 ﬁgitﬁeagégﬁpgﬂ?ﬁ%{%d

pepti des, @ehipbenyl halides.oTynosine rssiducs onshe other haad tmasibealtereddyafitcationvith

embodi Ment el i RUELEES KAIR SEMERRGHRAEIFARANTI N Lo BUI | is a_ eDNA or
genom c sequence conprising a sequence of nucleotides as set forth in .
<400>1 or <400>2 or <400>13 or a derivative thereof including a nucleotide

seque vi.ng at ast _abouyt 55%sim.larity 1o <400>1 or <400>2 or
2400513 2@“.5‘5%“‘%?80?‘%@}3 BH?’?@E% FRg| ‘gf ﬁ%?‘@*eﬁ“@?ﬁo‘&?%t ?“?W@hg‘ﬁgltgot i de
sequence calkyl#ponaifg tedoab¥tit) bcida adaVAtiGds JORONNCafREMEHARIoROMWithSi Ng a
sequence of, cIeotLdes as set forth in <400>28 or <400>30 or a derivative
t her eof i ?tﬁﬂﬂ’f@caé M#G eot i de sequence having at | east about 55%

simlarity to <400>28 or <400>30. 25 In another particularly preferred

enbodi ment_, the nucl eoti de sequence corresponding to .
Examples of incorporating unnatural amino acids and derivatives during protein synthesis

15 include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3-
hydroxy-5-phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline,
phenylglycine, ornithine, sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl
alanine and/or D-isomers of amino acids. A list of unnatural amino acid contemplated
herein is shown in International Patent Application No. PCT/AU96/00668 [International

20 Patent Publication No. WO 97/15663].

Crosslinkers -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
25 reagents which usually contain an amino-reactive moiety such as N-hydroxysuccinimide

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
30 having undergone at least one purification step and this is conveniently defined, for

example, by a composition comprising at least about 10% subject nucleic acid molecule,




Bt42 is a eDNA or genom c sequence conprising a sequence of nucl eotides as
set forth in <400>74 or a derivative thereof thereof including a
nucl eoti de havi ng at | east 'about 55%-simlarit . 4. 30
Thi s Sheet‘ﬁgg egﬁ Repl aced: 11~~1~1 WO 01/3081_-,7_-.;PCT/AUé”6?'8k1IJﬁ ?Z37 A
derivative of a nucleic acid nolecule of the present invention also
I ncl udes a nucleic acid nolecule capable of hybridizing to a nucl eotide
sequence as set forth in one or nore of_ <400>1 or <400>2 or.<400>13 or
<400>28 or <400>30 or <400> 38 to <400> ¥B or <400>55 to <400>67 or
<400>74 or conplenentary fornms thereof under |ow stringency 5 conditions.
Preferably, low stringency is at 42C. The nucleic acid npl ecul e naé&be
B

ligated to aefésablys d¢astaboutci08e, masppisfasably atdrast alwout 3076, still maorg penferably et ¢

cell (e.g. E, r u VOt | |t ,
I nsect cel 53%9%%0%9’@%’ ce lsgﬁéx?or%ﬁlgkﬁrﬁg%ﬁ !se?&%%ué%gtjg?aé iygp%?éuﬁdéiul e
may be | i gatpreferably 80s30%4 dPgreateraif sebjenit nucleis scid maleeule welativedo nthet eimpoacitsl
nol ecul e encodi,ng anojf her entity su as, for exanpl a. si gnal | de.
It may al so BoRPFHY e‘%g’& f’}°geﬁ3\a¥r?’(ﬁ5é€'ote?‘é?ém§ge vﬁ@e q“ﬁ%tﬂ?ats%ﬁme?ﬁ@%%
li nked ors5 otd3gipekifien SScta icahvesliedd rhdani. The nlidleie aditl nidk@uld'of de présehtdnvantion
portions or at  both the 3' and 5 termnpal portions. The nucleic acid
mol ecul e raymay aep becopsidered; in yprefeaed gmbodiment, tobe bypl X@Weon vector. The
| atter enmbodi nent facilitates production of 15 reconbi nant forns of Bt

which fornms are enconpassed by the present invention. The present invention
extends to tAs stigdr eboyiepthep tarniu éprotei” t shouldubé ainderstopd top¢nsempass paptides,

h i nbef defined. 20 ' ' ' )

nol d SequendEgpidRs apd brofdis, BHOLERH A, B BUSialed oF gy D8R alofiihy
hgrml OgUuK) ad&ﬁtghgglea:;g?hﬁ‘rdt?mlmcﬁepﬂesmm hnlce;inbmrﬁrﬂlar dthmwisefa_ssoaiated_etgithed
above or is a derivative,. honp] ogue or ¢ hayj ng ap,am aci
sequence ofProieIny @&Etasam? a§§{% g?‘ﬁf’l‘fff‘ﬁhyng? of- 1 ‘Tdéeég‘fep{i]@stgﬁ&’aﬁlgﬁss “Hni no
aci ds in t heyaine Referefce HRRAWABER DPratéih” inefutls 4 Profeddondbrisingeiétqudnde of a

derivative or honologue or mnetic 25 ther,tgof. Accor insglﬁg, anot her, aspect
of the prescining acidnas drellias aprotsin asgoqiged, WithQfhesmaeleqyiessirl as amino acids,

lipids, carbohydrates or other peptides, polypeptides or proteins. '

15
In a particularly preferred embodiment, the nucleotide sequence corresponding to Bzl1 is a
c¢DNA or genomic sequence comprising a sequence of nucleotides as set forth in <400>1
or <400>2 or <400>13 or a derivative thereof including a nucleotide sequence having at
least about 55% similarity to <400>1 or <400>2 or <400>13.

20
Tn another particularly preferred embodiment, the nucleotide sequence corresponding to
Bt10 is a cDNA or genomic sequence comprising a sequence of nucleotides as set forth in
<400>28 or <400>30 or a derivative thereof including a nucleotide sequence having at
least about 55% similarity to <400>28 or <400>30.

25
In another particularly preferred embodiment, the nucleotide sequence corresponding to
BtA2 is a ¢<DNA or genomic sequence comprising a sequence of nucleotides as set forth in
<400>74 or a derivative thereof thereof including a nucleotide sequence having -at least
about 55% similarity to <400>74.
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selected fromthe list consisting of: 30 (i) a protein allergen froma mte
or a derivative, honol ogue, anal ogue, chem cal equivalent or mnetic

t her eof ; wbiossdsieet Has Been Replaced ~I 11111 X111111113c#Abookihs WO

01/ 30817 PCT/ AU00/ 01227 -38 (ii) a protein allergen fromB. tropicalis or
a derivative, honol ogue, anal ogue, chem cal equivalent or mnetic thereof;
5 (iii) a protein having an am no acid sequence substantially as set forth
in <400>2 or <400>13 or a deri vative,_ﬁngm)l ogue or mnetic thereof or a
sequence having at |east about 55% simlarity to at | east 10 conti guous
am no acids in <400>2 or <400>13 or a derivative, honol ogue, anal ogue,

chem cal egui valent .or mneti.c o ai rotein: 10 (iv).a ot ei n, encoded
by & nucl dadetieS ar 3 meael geif mitieruf s EPEA fyeplion Ak BYRIE 5 delz0000 o
<400>13 O(Fjacﬁl ﬂereénlabépablemfhb‘amil riag teea hiksteotidé gameﬂcelsaeqeem iﬂﬁﬁ@ldli gre a(r)l

am no acid sequence ving : ast 0 550 simlarjty to at |east 1
contiguousofzﬁﬂﬁ%{]%l >?r?952é®% ‘B’r@gﬁ&’i@. >gg18’éfﬁ¢p<ﬁ?é/§’, <lifE?ﬁ()‘V;o‘Ej'ue, 15
anal ogue, <A OMTR! <4UHEY 8t 240094 of bspRinehtalyforrhy thefeol nAi 10w BARZERT DY a
nucl eic acid nol ecul e capable of hybridizing to the nucleotide sequence as

set f ot h dopdiiquoPrefesably, /0w stringency49842%C.or  conpl ementary forms thereof or
a derivative or honol ogue thereof under |ow 20 stringency conditions and
whi ch encodes an am no acid sequence substantially as set forther in
<400>2 or FhkQfielkit aoid moleailé may be tigated focamdxpssiorovector ikapable éfexpreedion iar an

am no acid seqguence hayvi ng, at,.| east . about %simlarjpty to at _|east 10
BNt gaousd BRSO palCter o E.ah0.95 Actukamghe. sol (96 Yoost el gl Fhls, $58%: | nod
i n paragr aghs; rdmmélian (cells orplarticeils). Phe ficleic &id Mélechlé mMay B REHIEESsH fasedf OF M

and (vii) a protein as defined in _paragraphs (i) _or (ii) or (iii) ar (iv)
or (v)10 n of otherwise assagipted withg pycleic acid molecule encoding another entity such as, for

example, a signal peptide. It may also comprise additional nucleotide sequence information
fused, linked or otherwise associated with it either at the 3’ or 5’ terminal portions or at
both the 3’ and 5° terminal portions. The nucleic acid molecule may also be part of a
vector, such as an expression vector. The latter embodiment facilitates production of

15 recombinant forms of Bt which forms are encompassed by the present invention.

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

20  One expression product is Btll having an amino acid sequence set forth in <400>2 or
<400>13 or is a derivative, homologue, analogue, chemical equivalent or mimetic thereof
as defined above or is a derivative, homologue or mimetic having an amino acid sequence
of at least about 55% similarity to at least 10 contiguous amino acids in the amino acid
sequence as set forth in <400>2 or <400>13 or a derivative or homologue or mimetic

25  thereof.

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

selected from the list consisting of:-

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

equivalent or mimetic thereof; )
This Sheet Has Been Replaced
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30 This Sheet Has Beep. Replaced 11111111112111(1111111111 This Sheet Has
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-39 Yet anayBgis@yPression product is*Btl 0 having troporpqsideesehi vity and
an amno. acid sequence set forth in <400>29 or is a derivative,

honol ogue, anal ogue, chem cal equivalent or mnetic thereof as defined
above or is a derivative, honologue or mnetic having an amno acid
sequence of at |east about .535% sim|ari t$/8 to at |east 10 contiguous 5 am no
acids in the amno acid sequence as set forth i n°<400>29 or a derivative or
honol ogue or minetic thereof. Accordingly, another aspect of the present

I nvention is directed to an isolated protein selected fromthe |ist
consisting of. 10 (i) a protein allergen froma mte or a derivative,

honol ogue, | ogu ' Up V o) ' | el lal

protein all Z@gengf orﬁﬁlgjqﬂte%i%a i% gjroﬁg&h e?li. \rlélatqﬁ/‘}gf&v%mﬁg%u& ag%]lg ogue,
15 cheni cal equi wh¢migal egivalenter nimetictheredéf, (iii) a protein having an am no
aci d sequence substantially as set forth in <400>29 or <400>30 or a
derivative, honologue or mnetic thereof or a sequence having at |east

about 55% si(iif)l amigryteinohaving mashind Geidaeguegeosubstantially @set] forthnin<#0>206r or 20
<400>30 or a deriyvative, honol ogue, anal ogue, chem c equi val ent .or
Tmetic of sai d HPGTRI GRORIEH BPRPRR OHEURA Bl i A deBE dhnce
substantial l'y as &8t afdut 55% SmA4RP13 Bt Wast 10 O6HRHoWY arfing Veidy 3h MO0 or
honol ogue thereof or a sequence encoding an am no 25 acjd sequence having

at | east about 5599@713qraderiyative, homqlegus; andioges, shemyigy pauiyalertr apimetic ph
<400>28 or <400>§Qd9{.0t3n’deri vative, honol ogue, anal ogue, chem cal

10
(iv)  a protein encoded by a nucleotide sequence substantially as set forth in <400>1 or
<400>2 or <400>13 or a derivative or homologue thereof or a sequence encoding
an amino acid sequence having at least about 55% similarity to at least 10
contiguous amino acids in <400>2 or <400>13 or a derivative, homologue,

15 analogue, chemical equivalent of said protein;

(v)  a protein encoded by a nucleic acid molecule capable of hybridizing to the
nucleotide sequence as set forth in <400>1 or <400>2 or <400>13 or
complementary forms thereof or a derivative or homologue thereof under low

20 stringency conditions and which encodes an amino acid sequence substantially as
set forther in <400>2 or <400>13 or a derivative or homologue or mimetic thereof
or an amino acid sequence having at least about 55% similarity to at least 10
contiguous amino acids in <400>2 or <400>13;

25 (vi) aprotein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (V) in a homodimeric

form; and

(vii) a protein as defined in paragraphs (i) or ii) or (iii) or (iv) or (v) in a heterodimeric

form.
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equi val ent of said protein; (v) a protermeneeded by a nucleic acid
nol ecul e capabl e of hybri di zi nm{s@h&ﬂ%s 30_nucl eoti de sequence as set forth

i n <400>28001/308#00>30 or conpl e r of Beplaceher eof  opcEADSIGIZAL | Ve OF
honol ogue t hereof under | ow strm ons and WD 01/ 30817

PCT/ AUOO 01227 -40 whi ch encod d sequence substantially as
set forth in <400>28 or <400>30 or a derivative or honol ogue or mnetic
thereof or an amino acid sequence havggg at |east about 55%simlarity to
at least 10 contiguous amno acids in <400>28 or <400>30; 5 (vi) a protein
as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a

honodi neri fo and J(vil r i | 0. paragraphs. (1)..or (ii)
or (iii) o ot (af"?/')i‘glo?1"1"'(?77&11 r?rge{luf?itegeﬁtgg ihg‘éi?ig (9%%&%9&(% ﬁéh V@e%gsa?‘i #Pmée% ldanot her
expr essi OFSedilIeﬁéhlgét ifGrttBiN%<400¥2N @rais anderivathe] hoswipgaeC enateguef @hérhicali n
<400>75 or is a deriyative, honol e, anal ogue,. chem cal . equi val ent or
mimet i o (BElSRt osmiinetie tec] 58 AERrd dbove,Or 5 A arivate, BYBAISERR BEMIPCE et | ¢
havi ng an 1a¥ing Anaeiifb ddid SEAERIRCST @ least aboBESS% shiillikinp R4t 1648t 1 eodtigubid at

| east 10 contiguous am no acids in the am no acid sequence as set forth in
<400>7% oraming|@eidy 4r i the aginc a¢id| ssgurace as Ririrthcin APEGror adeEreivegery,
anot her a%@ﬁ@o&%@o{j}ﬁ\ﬁ?&fcﬁﬁmﬁ I nvention is directed to an isolated protein

e r the

20 sel ect I'st consisting of. (viii) a protein allergen froma
mte or a derivative, honol ogue, anal ogue, chemi cal equivalent or mnetic

t hereof; 2 i a pretein all en f - L rapi. 4 S OF Livative,
honol ogue,‘é‘:é%mg?’o{%gﬁﬁﬁ a?Fg'gLRr\e/%Flg%]{vg(’)t}otnn%%n%% ?’Jgh? ﬂearnelo?l;qgtiﬁrg{g protein
havi ng an saletted frem tHe listqomsistingoftbst antial |y as set forth in <400>75 or a

derivative, honologue or mnetic thereof or a sequence having at | east
about 5% 30 simlarity to at |l east 10 conti guous am no acids in <400>75

or. S deri @t i Ve, profeiTRll@gete fromN@ nsil6r a @efivative) heifiblogd), @fidlogie, Rhemichlc Of
sal rotein, .
P equivalent or mimetic thereof;

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

15 chemical equivalent or mimetic thereof;

(iii)  a protein having an amino acid sequence substantially as set forth in <400>29 or
<400>30 or a derivative, homologue or mimetic thereof or a sequence having at
least about 55% siinilarity to at least 10 contiguous amino acids in <400>29 or

20 <400>30 or a derivative, homologue, analogue, chemical equivalent or mimetic of

said protein;

(iv)  aprotein encoded by a nucleotide sequence substantially as set forth in <400>28 or
<400>30 or a derivative or homologue thereof or a sequence encoding an amino

25 acid sequence having at least about 55% similarity to at least 10 contiguous amino
acids in <400>28 or <400>30 or a derivative, homologue, analogue, chemical

equivalent of said protein;

\2) a protein encoded by a nucleic acid molecule capable of hybridizing to the
30 - nucleotide sequence as set forth in <400>28 or <400>30 or complementary forms

thereof or a derivative or homologue thereof under low stringency conditions and



This Sheet Has Been Replaced ittil IIl iliiiii WO 01/30817 PCT/ AUOO/ 01227
-41 (xi) a protein encoded by a nucl eoti de sequence substantially as set

forth in <409%fd%spr a derivative or honol ogue thereof or e
encodi ng an am no acid sequence having at |east about 5§&?§ﬁ1& a?’icty to at

| east 10 contiguous am no acids in 5 <400>75 or a derivative, honol ogue,
anal ogue or chem cal equivalent of said protein; (xii) a protein
encoded. by a nucl ei c acid nol ecul e capabl.e of hybridizing to the

nucl eoti de sequence as set forth in <4 4 or a conplenentary formthereof
or a 10 derivative or honol ogue thereof under |ow stringency conditions
and whi ch encodes an am no acid sequence substantially as set forth in

<400>75 or a dehick ¢ngedesrannamine agdsediened substertiallyascsst fosth in<dffy2oomci d
e Doy i o | . "
sequence having ggifga&tlga%%:&%tlw)% oéoﬁdtﬁ%ﬂ) ¢! %'}s/mg&el?t?ct tﬂgf'a@ftor]ag SRRk HPUS

amno acids in <4 protern I ned 1n paragraphs (i) or
(ii) or (iii) or séquencedraving at least abdud H¥fdisimatarity tofableast 18contigubns) aminpeadei n a

defined in paragr.agibco ' Lbi) or (iii) or (iv) or (v) in a heterodiner
form 20 The pr ed®i |%€éﬁ%08%5¢’urther extends to fragnments of the Bt
all ergensg conprising a linear or confornational epitope. For exanple,

preferred fragments of Bt5 are set faorth in Figure .20. 25 The Bt  of ,the
present i nvdl¥¥i ot BEn 38 defipedyin paragraphs () oF e 20 ﬁg@mﬁz i bpmadimperic

nol ecul es are assgsi; ahfd together. Wiere the same Bt nolecules are

associ ated together, the conplex is a hononultinmer. An exanple of a
honmonul timer is a honodinmer. Wiere at |east one Bt is associated with at

| east one n ~tﬁp(% N i . ar L debh-as a
het er odi ner fwl‘lﬁea e tgﬁggngﬁt%?rg? L%%’W %Q)%F g?l) Ble@@a‘%ﬁ”elh 2 “?ﬁg er
mol ecul ldi n an afieromt capabl e of inducing tolerance to an allergen. This
Sheet Has Been Repl aced

Even still yet another expression product is BtA2 having an amino acid sequence sef forth

in <400>75 or is a derivative, homologue, analogue, chemical equivalent or mimetic

thereof as defined above or is a derivative, homologue or mimetic having an amino acid

15 sequence of at least about 55% similarity to at least 10 contiguous amino acids in the
amino acid sequence as set forth in <400>75 or a derivative or homologue or mimetic
thereof.

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

20  selected from the list consisting of:-

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

equivalent or mimetic thereof,

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

chemical equivalent or mimetic thereof;

(x)  aprotein having an amino acid sequence substantially as set forth in <400>75 or a
derivative, homologue or mimetic thereof or a sequence having at least about 55%
30 similarity to at least 10 contiguous amino acids in <400>75 or a derivative,

homologue, analogue, chemical equivalent or mimetic of said protein;
S
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L rrerer reer e e rerrrr WO 01/30817 PCTIAUO0/ 01227 -42 The ability
to produce reconbinant Bt permts the |arge scal e production of Bt for
conmmer ci avowogsesiiThe St may need to be produced as part pfrT/avéomwige pepti de,
pol ypeptide or protein which my be used 'as is or may first need to be
processed in order to renove the extraneous protei naceous sequences. Such
processing includes digestion with proteases, 5 peptidases and am dases or
a range of chemical, electrochemical,_gpnic or nmechanical disruption
techni ques. Notwi thstanding that the present invention enconpasses

reconbi nant proteins, chemcally synthetic techniques also preferred in
synthesis of Bt. 10 Bt according to the present invention is conveniently
synt hesi zed based on nolecules isolated fromB. tropiaalty. |solation of

t he B. tr qpi)calaprotein encoded byaamcleatidesequente sibstantially asset farth inad#06>Tdams such

as by chronotographi ¢ separagion, for exanple usi CM cel lul,ose ion
exchange uhron%t%g‘?’%fbwr et ?jmﬁvoé%rp%i%gincf(?n‘éo% BForor A sequence
filtration. Mahdviageriedst abotit 5595 siiRrify & bfMast 10'ebntibubas Hiiro, adiCh

anongst others. Once purified, the Bt nolecule can be partially sequenced

and/ or ¥ r agment4087 B ot @derivatinge Sgmglogus tanplogue gr chemical equivaleny of gai
tenplate for agggpacid synthesis. Bt may be synthesized by solid phase
synt hesi s usi m?’ -nbc chem stry. Bt and fragnments 20 thereof may al so be
synt hesi zed by alternative chem stries including, but not Iimted to, t-
Boc chem X r .Cl ' fe L H’elg;l . S Is. In
accordanczé‘w/t?fl P%ém%reggéedr?ﬁ a-tjl’yn\ggltrl]"[&?eg%,a&ldt Hogu%lrgo% ?gg that Bt |%Egat&%ste
deri ved pr ot ei muclebtider sgquente amsetrforthsin w0+ 4oy romplementary et themeef @i t opi
region to which an . individual 25 sensitized to.mtes, or.an individual who
i s susifepti bl e ¥EBVEYGSPR h%&oglﬁ gﬁ"?ﬁ?t'@g,"r ﬁ%‘(} %‘B’Eﬁﬂ‘cyaﬁo? earfdcejgﬁ’é%se,
such as a hur oregtode§ Ban @fiHNSRd sI?‘\(tnéd?l@ﬁBan'tiﬁl@t ia® e forth MOV@ADOTS or a

all ergen permts the genera{ion of ,a ratﬂge of nol ecul es, such

S,
t her apeuti c andleripatiygiay hgmplogue,or wimeticsthenept on .amping acid sequegee E‘%‘H’Eﬁ # ons

such as nite ingiseabubbson sisiRfity td BEleast 16 bértigubw anfifo Sdfidsth <ab@eyst i tates the
generation of nolecules for use as diagnostic agents. 30

15 (xiii) aprotein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a homodimeric
form; and

(xiv) a protein a defined in paragraphs (i) or (ii) or (iii) or (iv) or (V) in a heterodimer
form.
20
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.

25 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
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,

30 another molecule in an amount capable of inducing tolerance to an allergen.
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This Sheet Has Been Replaced 11111111 1111112111111 1111 WO 01/30817
PCT/ AUOQO' 01227 -43 Accordingly, the present invention provides a nethod of

preventing, woede@ing or othérwise aneliorating-a Bt hypegs&eisbhittty
condition in a subject said-nethod conprising admnistering to said

subject an effective anmount .ef Bt or a derivative, honologue, anal ogue,

m nmetic or chemcal equival ent thereof for a tinme and under conditions 5
sufficient to desensitize said individua.l2 The individual who is treated in
accordance with the nethod of the preseh# invention may be human or ani nma
I n need of therapeutic or prophylactic treatnent and includes an

I ndi vi dual who has becone sensitjzed, or who is predi sposed to becom ng

sensitized, Tk ghilipto produce,prcombinanty Bt permits) the Jarge scale paedugtion of (B plor
regi on of Bteonfh&ei gohRas! | : Rala(BVE] I
begorres sens‘iwt i zedl,%urﬁa'y c%@s@%gﬁépg?d%%& rzﬁt i°gg%*g‘f}g%“a§§’?’ wgﬁﬁd?\g?
limted to, pitsiniwhich oraydeeseddas isror may firsh neadrto e procegsed incerderRefremenedthe t o

"subj ect" sh 0, eren imals including 15
or i it o (o, GHafecH pAARIR e Roft, SEERDRERA} Tpclldes Ut Sroffied

hor ses, donkpeptidasegamd amidasegSor)a rdngd of hemiyal] elsétfochethionl] Sorie of mdchinical

gui nea pigs, ,.fabbits, hansters), conpanion animals (e.g. dogs, cats),
captive wl (SHPYQn tec Y- emus, kangaroos, deer, foxes) avies (e.g.

chi ckens, ducks, bantons, pheasants, enus, ostriches), reptiles (e.qg.

| i zards, snakes, frogs) and fish (e.g. trout, salnon). 20 Reference to "Bt
hyper sensi t | Nptthstanding thef e presrnt invertion, saeqmpasss reyemhinantimeteinschemically of

type I, If, -Me%teémwﬁgéﬁgﬁg%a#gg“m&gp@ﬁd ons directed to all or part

of Bt. More “particularly, the ypersensitivity condition is a type |
hypersendl tivity condition. Exanples of type | hypersensitivity conditions

which may b ghﬁg ' _ | t. mg . th resent
i nvention i ﬁ%tlt %%e, tontggg'?%%&aﬁ?%%dp cé?vopy,ﬂﬁn’?’é&gfglaz?% ba??;ap&é)lr §18§e§\dﬁ vity,
syst em ¢ anapblgted fiom, B.akdpdands. dsolitioni ¢fithe Bhaydienlis molemled Thdynte dccanpliskedpl e
bronchi al a thma)t) . 'tﬁﬂflt hough t he preferred n&hhod s to reduclg or, prevent
the inducti off &P %A S8 58 pﬂ“‘%‘g"t?%m ¢ seperagen, fop exepele 1“Mor
part of Bt, delluloBey idit efctanged Bhnemotogtapty Clolléwed By Sephadex (e.g. G-50 column)

15 filtration. Many other fechniques 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
20 thereof may also be synthesized by alternative chemistries including, but not limited to, t-
Boc chemistry or by classical methods of liquid phase peptide synthesis.

In accordance with the present invention, it is proposed that Bt is a mite derived protein

allergen from mites which comprises at least one epitopic region to which an individual
25  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 fcilitates the generation of molecules for use as diagnostic agents.
30
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regul ate an i nmune response to such an antigen where, for exanple, the

antigen is not This Sheet Has Been Replaced ~II~ID 111111 Il ~~~ ~l1~ WD
01/ 30817 WwesifezQ 01227 -44- ;. innocuous. For exanplgcT/atwfoget he anti gen
is a bacteriumor parasite which conprises a all or part of a Bt region,

It would be desirable to up-regulate an i mune response to Bt.

Accordi ngly, another aspect of the present invention relates to a nethod of
nmodul ating, in S a subject, an imune_ggesponse directed to Bt, said nethod
conprising admnistering to said subject an effective anount of Bt or a
derivative, honol ogue, anal ogue, chemi cal equivalent or mnetic thereof

for a tinme and.under condifions sufficient t.o up-regulate. dowl-requlate
or ot her vvi%@m‘eﬁh’é‘;fepf&%%‘n]”m?Hé’r"rvé Ba&eil?odﬂfp ]egtﬂ%Eeéluflgg 3‘?1(\%%?'1‘ ctive
amount " shandlidrafifg U I8 Hieeébnsitivity cohdifienNde 4 GsubjecrEmidninethod Béompaising
derivative, honol ogue, anal ogue, chem cal equival ent or mnetic thereof
necessary adgigistering 4 saidayibjept ar (fectye; mo‘ﬁ’ésqfr]éfd%&t t.“’°.F(h.° | e,
where it | dhafd i) Nhirhdic ij‘éﬁ&xﬁgh‘)&ﬁﬁ%@ th@edt 6Nk | 6188 £ MHdes icBAdiAorR!
portion, very low or very high concentrations of Bt may be admnistered to
i nduce 3 ovsulficidt tprdesensisize said mdivddual.r espectivel y. Alternatively, 15 where it
i s sought to induce an i mune response, doses of Bt which do not induce

tol erance nay be admi nistered. The present invention further extends to the
use of Bt The ihdieidoairwdicnistreated of aceondemticvethethe methd afhit presenhipventionmmayne
response. 20, Yet anot.her .aspect.of the. prese L pvent i on. prawi agent
usef ul  f orPS AR, P} mn P%ﬂ%gﬁ@ﬁ s¥, p?ﬁ#’ﬂ“ﬁ'ﬁéﬁ?@%?s‘*ﬂg&éﬁﬁ as

her ei nbef gpgivi#ahl witrhas Besdnty sthditizedse whoie gredisposed to Becdmiing seagitizedt, itwat of t he
I mmune response. 25 1 n accqordance with these ne Ogﬁf re than one type
of protki riewst P of fheBhaplegye s’é‘i!h?srﬂns‘fpé'PB'&.m@B‘i‘ "_t%& ee]?‘rto Wﬂ@?‘ge’t?fé’agt is -
admi ni st ergd A0, {Hieh R fdaRifuaPbecoRidsSnfitized, fla§'caMpfise patofhy BRtigeR Such

co-adm ni stered wth other known tol erance inducing, conpounds or
mol ecul es. aspbut sphlimitedtioy the dist oesterage mite pra BENMHE SREEIE] t 0 up-regul ate the .
I mmune 30 response, the Bt . nmay be administered with an adjuvant. By
"co-adm ni stered' is neant

Reference to “subject” should be understood as a reference to all animals including

15  primates (e.g. humans, monkeys), livestock animals (e.g. sheep, cows, horses, donkeys,
goats, pigs ), laboratory tests animals (e.g. rats, guinea pigs, rabbits, hamsters), companion
animals (e.g. dogs, cats), captive wild animals (e.g. emus, kangaroos, deer, foxes) avies
(e.g. chickens, ducks, bantoms, pheasants, emus, ostxiches), reptiles (e.g. lizards, snakes,
frogs) and fish (e.g. trout, salmon).

20
Reference to “Bt hypersensitivity condition” should be understood as a reference to any of
type I, I, II or IV hypersensitivity conditions directed to all or part of Bt. More
particularly, the Bt hypersensitivity condition is a type I hypersensitivity condition.
Examples of type I hypersensitivity conditions which may be treated in accordance with

25 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).

Although the preferred method is to reduce or prevent the induction of an immune
30 - 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
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si mul t aneous adm nistration in the same fornulation or in two different
formul ations via This Sheet Has Been Replaced 111113111 11111111111 WO
01/30817 PGp {P1227 -45 the same or different routegxgﬁuﬁﬁgﬁgﬁtial
admi ni stration by the sanme or different routes. By "sequentla
admnistration” is neant a tine difference of fromseconds, m nutes, hours
or days between the adm nistration of the two or nore types of nolecul es.
The Bt and other conpound or nol ecule W be adgknistered in any order. 5
Routes of administration. include but afe'hot |li'mted to intravenously,

i ntraperitoneal, subcutaneously, intracranial, intradermal, intranuscul ar,
I ntraocul ar, intrathecal, intracerebrally, intranasally, infusion, orally,

rectal |y, viianecuows. For cxgaplenwhareithe apligeads 2 bactarium/Qrpapsits whick comprises a all
i cul arl f . Adpi i 8 AV 10
particul ar Yoraft O?E'B?ge&d?t {l}#hﬂ]ﬂe%ﬁﬁﬂleri@ﬁ?@égﬁ&t% Mm@ Rls oL toPBt.

I nhal ati on. her as e present 1nvention provides a conposition
for use in nodulating an i mmune response conprising Bt as herei nbefore

defi ned and gne or .nore, pharmaceutical l ce I e Of .

Gl uents Tracopfihe hER RhE af B pidm ireBBGr IR 8 FRIoOR) Tt in

mol ecul ess sug bubjéct,Bin iniishing redpbfive difoled W Bt,Osaidmkthod kempiidity wdmiaisterihgits co-
adm ni stered. Conposi tignps, sui table %or I nj ect abl e uie i ncl yde steri,l ?
aqueous sol utib Jﬂ\ﬁ%regfgmfé’lm"“gb?% t 85 a fervative, homologis, analogng, cheppica

ext enpor aneopivaieRPaf Mithétt BErest BF lal tind Bhc GhEP Ic@ndit?&s%ﬁfﬂéiént)&ﬁup-}'égﬂlgter,ms'[

be stable under the conditions of manufacture and storage and nust be
preserved agdavmsregelate or etherviseaedulaie wpid mIpINSFESRPRSEOOr gani sms such as
bacteria and fungi. The carrier can be a solvent or dispersion nmedium
contai ning, for exanple, water, ethanol, polyol (for exanple, glycerol,
propyl enH) gl Refetencertd ah Peffectivermopat” ishoudd be whderstdod as ameferehes tb iai atnount of Bhb| e

m xtures thereof. and ,veget abl e ,0ils., The Lons. of [ f.25
m cr oor gani S?{?B&%"’S@"B%’E‘{%anglggﬁﬁ CW%%gﬁaz&yﬁ{) DAt céllli’l afﬁgér? n ia1! ungal
agents, for less3aalye achieve ahe dssired ndudsoniz. tFon ekamplbewhere it ds lsoughtite dnduce
thirmerosal apd the like. In man ases, it wll be %(rgé;erable.to 'fﬁ?l ude
| Sot oni o ageRIeENos i an RS SmPEslE » BY BRTHiot Feno™ oR Ve gD CORFBITATiENE ®

absor ption ohay b6 adirérad ke idNEPRW bt BiRh 86 1d1EratiteO HBPctindpUAltENativaly,

15 where it is sought to induce an immune response, doses of Bt which do not induce

tolerance may be administered.

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

for modulating an immune response.

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

25

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

tolerance, the Bt may be co-administered with other known tolerance inducing compounds

or molecules. Alternatively, where the Bt is administered to up-regulate the immune

30 response, the Bt may be administered with an adjuvant. By “co-administered” is meant

simultaneous administration in the same formulation or in two different formulations via
N
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use in the conpositions of agents del aying absorption, for exanple,

al um num 30 nonostearate and gelatin. This Sheet Has Been Repl aced
11111111 wbddAde1L WAY OLi 30S17 PCT/ AUOO/ 01227 -46 ' St apdEAvoorhsd; tecti bl e
solutions are prepared by incorporating the actiwve conmpounds in the '+
grrl "Mount in the appropriate solvent with various of the other
ingredients ' 't a'dbabove, as required, followed by, for exanple, filter
sterilization or sterilizationy "aj rhpriate means. D spersions are also
contenpl ated and these nay be prepared 5 by "ipfating the various
sterilized active ingredients into a sterile vehicle which 6 Wffie basic
di spersion, nedi umand the required.other.ingredients fro hose . enuner at ed
above I B e ent M Sl Rl ARGy B8y PRSP Y

ijnj ect abl g‘s t%ﬂl'b&ﬁﬁn’sg&ﬁm”ﬁéﬁ{eaﬂchfm& Bﬁfkr@i:h he pffrmwsebd:ﬂg,d mﬁmte]g,olﬁﬁus/h @cuum
rying and, the freeze-drying, 'titfe 'w hic I el t he active
i ngr edi entdays h%twﬁ?ﬁ/é‘ﬁéﬁ‘i“ﬂl%HP Bté‘ﬁt‘@ﬂm' 19r§ ?se‘&ﬁ‘é‘ﬁ?gﬁ?soﬁ%%bwtﬁﬂsl y
steril e-fidohipofth GhdtbdulmaybEstintihisRredGh htiforddr edi ents are suitably

protected, they nmay be orally adm nistered, for 'i","with an inert diluent
or Wit an assinmilable edible carrier, or it may be enclosed it ! "8r
"soft shel | ad | Pﬁdﬂde- i . & SnEfel tl'f?tpz!!g . or oral
1'51t ei ilgoa mgfin Stra |or?,'u{c gea%u{%yengg%%é&nay Sg&%ir}’éorp rglg ed Wi t h

exci pi ent ssubcudaneousky' intradrarial, f dntraderal, n gietratnidcelat, a bintrasculany c ingrathecdd, et s,

troches, capsules. eliXirs, suspensio Ups, - r nd .the.like.
Such conp &?ﬁ%ﬁgﬂlghwm}"a@%ho& soﬁag@i (5“% té’l’% “\g%ei&cg owl%‘i ght of
acti ve coriptavedousioatep afe patiagalyprefened cAdphkstiation magrulsopbee piaragtoseing  nay,
of cogf se,,)‘gﬁ vari ed and may conveniently be between about 5 to about 80%
of thel®o1 *t bf "the unit. The anount of active conpound in such

therapeutically useful ‘'rripoi#itiaxrs in such that a suitable dosage w ||

be obtained. Preferred conpositions or _praratio. ' s according to_ the
present i ndeather gppest ef the pprsentdnveption arovides a campesition,for yse in mpdplgingAn taj h s

bet ween abgiityn@ réspBitse RBEpRARIBIES Hefeirtiefdry SefiRIBALSE ordrort bRarmaceutically
tdbl +sfs,'traches, pills, capsules and the |ike may also contain thé

conponent saceeptablagatrrs angéorakiiuents. The compepitionguayalipscomprise tye didferent ypesn
starchyor gehaieliles S BL Hit g %&Sconﬂioﬁﬂ& Jr URbIRAAS R Syhiéh it is co-

di sintegrating agent such as corn starch, potato starch, alginic acid
administered. - :

Compositions suitable for injectable use include sterile aqueous solutions (where water
soluble) and sterile powders for the extemporaneous preparation of sterile injectable
20 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
fungi. The carrier can be a solvent or dispersion medium containing, for example, water,
ethanol, polyol (for example, glycerol, propylene glycol and liquid polyethylene glycol,
and the like), suitable mixtures thereof and vegetable oils. The preventions of the action of
25 microorganisms can be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thirmerosal and the like. In many
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

30 monostearate and gelatin.
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and the like; a lubricant such as nagnesi um stearate; and a sweetening
agent such a sucrose, Iacto?e or saccharin may be added or a flavouring
agent such @g Wrm nt, oif of 30 wintergreen; ‘or cherr ng. Wen
t he dosage unit rmis a capsule, it nmay contain, in atpéja.mﬁg/@ﬂ?}
materials of the above type, a liquid carrier. Various other materials my
be This Sheet Has Been Replaced 11111111111111101111 1111 WD 01/ 30817
PCT/ AU0O0/ 01227 -47 present,as coatings ‘f‘{a to otherwi se nodify the physical
formof the dosage unit. For instance,”Tdablets, pills, or capsules may be
coated with shellac, sugar or both. A syrup or elixir may contain the
active conpound, sucrose as a sweetening agent, nethyl and propyl parabens
as preser vatStedl itjactdsle salwdonﬂ a9 puepared @umowgr%mawe@mg@ Ila\}% 5
Any mat eri aL e 0 u d
phar mceutlcﬁ%p#‘é‘%n gﬁ%&a?@%o%@o&%@ﬁ g g%grur?tl tToyed
iti fieritetitaboee, asmmmdd{oﬁpwcrhl;y fm'eaxampbr fﬂw:ateatizatmn or smnhzatlon

sustalnedr- g aratlons and .f or nul t|o al so
sustai ned- 1ol aag Jepar et o0 PR &1 s aRFopbef ahf % Hha B SR

| otions and e ﬁﬁoi?@ﬂﬁ %ﬂx@aldmhaai:eaiv&bilngredﬁﬁuslmroSa atbﬁlle)lirelﬂclbuﬁtibls

I ncl ude any and__ all vents, . dispersion nedia, co tings,, antibacteri al

and anti f ung §clfie basics@emsraion medtumpand the; gquireds other iripredicuts from, those,
like. The usguR m&ﬁﬂfé&%a@% Theick 5081 pt,waerp ﬁ’&‘tﬁ?ﬁféﬂ&t‘aﬁ&i bty staifle inySctabte

substances is known in the art. Except insofar as any conventigonal
nmedi a or agewlutipss, ammfcrmﬂawtmdeofmrmanmmmdﬁ/@cmg dedngand the Geezewsringf i n
the therape &éﬁﬁ&@? 6kl ISired

i ngr edi entsutcan i esllhez&c]%r ora ggttfl?érﬁa%ﬁ{ehe corrpg3| t ga&% i Fg

especi al 1ty aﬂgammgnmuspteuxoﬁdymhﬁ'mepdlsehum al conpositions in dosage unit
formfor ease of admnistration and uniformty of dosage. Dosage unit form
as used herein refers to physically discrete units suited as unitary
dosages for "Whei'tierieavd ﬁ@rﬁhﬁs&ﬁéﬁuﬁaﬂyhﬁoteﬁéd?ah@dnaﬁbﬁbmuwaﬂnmm nfong a
pr edet er m ngd, an ty of active material ed fo rod

desired ther it dnert dilyent o B é‘Pla&W“W lﬁe‘%‘ CRRISh i oF tomfih E"@Eﬂl cal

25 carrier. ﬁhﬁ?&%ﬁ%ﬁlsﬁaﬁ Ig@ﬁnﬁ%pshiee 0P GV la ctsbsa&ﬁprw%ed iit6 rtaslet8§ Féeral
invention are dictated by "and directly dgﬁ)endent on (a)_ the unique

char act e¥5 stthefapastic adrministration, thecactive ¢gmpenad max be incorporated with excipients and
“usédd th'thie form of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions,

‘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
20 ‘Weight of the unit. The amount of active compound in such therapeutically useful
‘eoipositions in such that a suitable dosage will be obtained. Preferred compositions or
prépatatiolis ccording to the present invention are prepared so that an oral dosage unit-

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

25  THe'tablets, troches, pills, capsules and the like may also contain the components as listed
‘heréafter. A binder such as gum, acacia, com starch or gelatin; excipients such as
dical¢ium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid
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

30 wintetgreen, or cherry flavouring. When the dosage unit form is a capsule, it may contain,
in addition to materials of the above typ’é, a liquid carrier. Various other materials may be
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particul ar therapeutic effect to be achieved and (b) the Iimtations

I nherent in the art of conpounding such an active nmaterial. 30 Effective
anount s obopu/sisei n cont enpl ated by the present inventi opcEhtdooiry
depending on the severity of the pain and the health and age of the
recipient. In general terns, effective This Sheet Has Been Replaced X111
112222 1er e ~ti 1 1l WD 01730817 PCT/ AUOO/ 01227 -48 anpunts nay
vary from0.01 ng/ kg body weight to abgpt 100 ng/ kg body weight.

Al ternative amounts include for about 0.1 ng/ kg body wei ght about 100 ny/ kg
body weight or from 1.0 ng/kg body meight to about 80 ny/ kg body weight. 5

The phar 0 n [ Iecul s such as
N vent o " HEEHht SosiBEPER id bALIRY pBRY O BRIIcAR SHRUSE ife GRaBCIMESFOH'CO
nucl ei ¢ adnglance) tehlads,eplﬂapnhhpsulesﬁnwmrmmd ngtlﬂhlelldc, Sugad of bmt A\/s@rrupkmrml ogue
or mnetic_thereof. @artlcular e co osition conprises an i.sol.ated

nucl ei ¢ aclyt n‘B?"é&B’Ft@nc FACHYS Sempo Cett P SBYEE gt TRkl Apdo

conpl enentpawdspylﬁaeabawmmmm&: chyagma RiveliriigNsudh [a8 'cH&Fy of bRARA ML O a
derivative, honologue or mnetic or said fgrotel n allergen. Préeferably, the

nucl eo .de‘\weraaéﬂ% mmn@snensa(iﬁsw% r@éhﬁy&wb@pmmqaﬂymmtmny
as set forgBstirftialifAORRx R in R %‘éﬁ&mﬁ th& SR RBMBoRId( tic
avil "Feast a

t her eof or ng 15 at out 5 % o0 reater simlar ty t | east
10 contlglk@uecomnrﬂadmustmnnd-miwbnremraﬁm fgmulations. nor e prefer abI y, the
nucl eoti de sequence conprises the Bill nucl eotide sequence of <400>1 or
<400>2 or <400>13, or a derivative, honol ogue or mnetic thereof, or
capabl e ZIheqkesknyttinvedtion alsp ¢xtendd €Ofotmosuitalile @ordopical applitaticn sucHas cleams,

stri nqgn condl‘i| %n Preferably, the nucleotide sequence encodes the

am no “aci dBK&ES-of Bt 10 substantially as set forth in <400>28 or
<400>30 or a der| vative, honologue or mnetic thereof or having at |east

about 55% reater simlarity {o at 10 contiguous am no acids in 25
2400528 orPhemasegs a@m&cﬁm%hlp BT A% Gy sp'apwepmydénﬁaa}h givents, ..
t r opony osidispefsion'mbdia, coabfesy, ARtitActerial ﬂ{daﬂitﬁfun 56%%0 ligdri¢l and ﬁﬁﬁbﬂfﬂbﬁ :
conprises the BtlO nucl eotide sequence of 8 or <400>30 or

deri vat i vdlelayingsgenssendshe hkardhe use of speymedia rmt:%gsaﬁ |fer pharmaceutically active
15  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
contemplated. Supplementary active ingredients can also be incorporated into the

compositions.

20 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
physicaily discrete units suited as unitary dosages for the mammalian subjects to be
treated; each unit conté.im'ng a predetermined quantity of active material calculated to
produce the desired therapeutic effect in association with the required pharmaceutical

25  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
particular therapeutic effect to be achieved and (b) the limitations inherent in the art of

compounding such an active material.

30 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
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hybridi zing to <400>28 or <400>30 under |ow stringency conditions. 30
Preferably, the nucl eotide sequence encodes the, am no acid sequence of BtA2
subst ant i alyy ¢13d81# Sheet Has Been Replaced 1111111111 IJpkdlakbddibdA1111
This R WO 01/30817 epl aced PCT/ AU0O0/ 01227 IliiitlilslTeel I1TIT TT11I -49
as set forth in <400>75 or -a.derivative, honol ogue or mnetic thereof or
havi ng at | east about 55% or greater simlarity to at |east 10 conti guous
am no acids in <400>75. Even nore prefergply, the. nucleotide sequence
conprises the Bt A2 nucl eoti de sequence of°~ 5 <400>74, or a derivative,

honol ogue or minetic thereof, or capable of hybridizing to <400>74 under

| ow stringency conditions. The Eresent I nvention further contenpl ates the

i nt roduct i oremsunisamay veryafram QOI | ngdks body weightto ghowli0:migke brdy; Weight: of
nuclei ¢ acid 'aglﬁ?m ' oht6. BbayClveighe abiu® 300 tmg/kY BBEY ON
cont enpl at esAfgé}hrrgﬁEo otr%qtnﬁi{e}aéprkoggﬁy actic rea{)?mgfr%1 _Sf an alnllge/%i C y
condi tion cowgghtsr frgnt hengkghody weaghtiarabout=30 mg/kg bodywéighti vi dual nucl eic
acid nol ecul e conprising a gene encoding Bt or a derivative or honol ogue
t hereof whereby airway hyper-reactivity or airway inflammtion is
preventeds IFheleimicaitiosl colpositionangyi slsccomprise @endtic moleaiesi suclnas amector
at ophic dermatitis_and/or rhinitjs. re preferably,. the nugleic agid
mol ecul e i s Gapakieef tragsiecting tapgetsy %WW?N&’E VS&%CQE‘E‘?S(?WY‘c\?@W&% ‘@H‘é’éﬁ yotic
expr essi on V&%&ﬁ‘éssi@@t@?oﬁ&érﬁﬁﬁ&gh&ﬁ& e BEmithéatitAngedrsi sting of 20 vectors
with CW pronoter, RSV pronoter and SV40 pronoter and is preferably pCw.
The all ergen may i nclude any environnental antigen which can induce
allergic reagtinn.| fipriddstdh iSdiheed 4808ic aldihaibliloBonprisi
S-transfer aglgl,ﬂ%u}agn@ggﬁ%%s?%%}r?gép%h%ulgiﬁdust gnag peanut an The 11 ke.
10  nucleotide sequence encoding or complementary to a sequence encoding a protein allergen

from a mite or a derivative, homologue or mimetic or said protein allergen.

Preferably, the nucleotide sequence encodes the amino acid sequence of Bt11 substantially
as set forth in <400>2 or <400>13 or a derivative, homologue or mimetic thereof or having

15  at least about 55% or greater similarity to at least 10 contiguous amino acids in <400>2 or
<400>13.

Even more preferably, the nucleotide sequence comprises the B¢11 nucleotide sequence of
<400>1 or <400>2 or <400>13, or a derivative, homologue or mimetic thereof, or capable

20  of hybridizing to <400>1 or <400>2 or <400>13 under low stringency conditions.

Preferably, the nucleotide sequence encodes the amino acid sequence of Bt10 substantially
as set forth in <400>28 or <400>30 or a derivative, homologue or mimetic thereof or
having at least about 55% or greater similarity to at least 10 contiguous amino acids in

25  <400>28 or <400>30 and which corresponds to a polypeptide having tropomyosin activity.

Even more preferably, the nucleotide sequence comprises the B0 nucleotide sequence of
<400>28 or <400>30 or a derivative, homologue or mimetic thereof, or capable of
hybridizing to <400>28 or <400>30 under low stringency conditions.

30
Preferably, the nucleotide sequence encodes the amino acid sequence of BtA2 substantially
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25 The preferred allergic di seasesinetude,_for exanple, allergic asthma,

allergic rhinitis, atopic dergRlj te' and anaphyl axis. Preferably, the

eukar yot iwoexgsessi on vector is Replaced) a phar nBeHAUdoRRE27
conposition conprising a carri m t he group consisting of
normal saline and a 30 |iposo eutical conpositions of the
I nvention are preferably adm nistered by 1 ntranmuscul ar injection,

intranasal delivery or intratracheal dgyivery. The WO 01/30817
PCT/ AUOQ 01227 -50 pharnaceutically acceptable carrier may be conventi onal
carriers useful for intranmuscular injection, intranasal delivery or

I ntratracheal l.ve own in the For exanpl a siologically
accept abl i #gg}’ "5 5{4 ﬁ?ﬁlﬁg o SPYRTVEs gﬁlﬂlg ,gueg%l] ‘B‘“E%‘ﬂh‘?wﬁ ‘f}%gﬂﬁea? be
used. 5 Dejpemdispgorgiedidiainilitytotat leasttiOcontighons anine acidomh of00sY% di sease to

be prevented or treated in the individual and other .factors such as age
and physical conditions of the patient, the dosage of the reconbi nant

pl asni ds reyef fforé preferadty) the &&%ﬁa@seaﬁ&i& comPris¥s teOR9 RicledtileGBiuched oft

patient treated in accordance with the present invention. 10 Preferably,

t he i ndi viiG9P74, 9r 2 detivative, hemolague jop mimstie theseafenr gangbler ofhybridizingttei s i s
predi cate %d tﬂ':g&“{]j 4-0n. Whi ch induces a biased Thl inmune
response. %4??; 0 gflsﬁﬁg stra e‘%&a’?gir;s'nodul ating Th2 15 associ ated

responses. In a preferred enbodi nent, allergen gene transfer imrunization

I's by the 4.ntr S r 0] ' |, ) .. ' dust or
st or age m'#hg prgsﬁﬁexﬁgégﬁo? flgﬁh _%9%’?93??%‘?%5@ ‘Q@ggg}‘%@?%éﬁ?’gﬁgg‘ﬁt lon is
di rect ed tvirabsmtbabwerdaleklivery Bf maledc ddidmblec®les.der i vati ves, honol ogues,

anal ogues, m netics and chem cal equivalents thereof. Such antibodies may

be nondcl onal or polyclonal. In the case of small peptides, these may first

need t o0 bestiS&dticpbict\dfl the Prézarit ihentio® coitethFlates Alfethed FdRQAR BfopRYladtice
present invention are particuylarly useful as therapeutic or diagnostic 25

agents. Fdreameahpf an allgrgisi qondition compesiag theafiemel adpinisiesing dp dprindiyidugl;
| MUN0as s 4iSleRlaciiifbledile SHPHARY Sfehe bcodHRBRIor a Beriviiv ¥t homolbgR th&est ai n

ci rcunstances such as where ] . oo
whereby airway hyper-reactivity or airway inflammation is prevented.

15
Preferably, the allergic condition is allergic asthma, atophic dermatitis and/or rhinitis.

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
20  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
human such as mite allergens, glutathione S-transferase, pollen, animal dander, house dust

and peanut and the like.

25 The preferred allergic diseases include, for example, allergic asthma, allergic rhinitis,

atopic dermatitis and anaphylaxis.

Preferably, the eukaryotic expression vector is administered in a pharmaceutical
composition comprising a carrier selected from the group consisting of normal saline and a
30 liposome. The pharmaceutical compositions of the invention are preferably administered
by intramuscular injection, intranasal delivery or intratracheal delivery. The




tenporary hypersensitivity inhibition only is required. Techni ques for such
I mmunoassays are well known in the art and include, for exanple, sandw ch
assays and I Know edge of Bt |evels may be ‘i nporta toring
certain thg?gggﬁFic protocols. 30 This Sheet Has Been Reg%aceg ?@?ﬁllll
FErrrr Fiii111,1111 WO 01/ 30817 PCT/ AUOO/ 01227 -51 Antibodies to the Bt
(or its derivatives, honol ogues, anal ogues or m retics) of the present

i nventi on may be nonocl onal or pol ycl on Al ternatively, fragnents of

anti bodi es may be wused such as Fab fragftents. Furthernore, the present

I nvention. extends to reconbinant and synthetic antibodies and to anti body
hybrids. A "synthetic antibody" is considered 5 herein to include

fragment s arrhamasentically peogpieblp erriesmaynbe senyentipnaleapdcrs ugslidifor intramyscalari es

can be used g;gﬁc r

exanpl e, as lhj% é&%m&&sg%lg%ﬂﬁ& " or Fevﬂ %&lm?(rl?l aﬂelr)?glﬁc?g:yéaﬁlﬁlgl uid or
puri fying Btphyadbgiaylly mneptbbln&mﬂermehxtisn,fnmlcnalmw rgoldsbrad ron dipesomefthay be 10
It is within the scope of this invention to include any second anti bodi es
(rmonocl onal , 550 yclonal or fragments of antibodies or synthetic

anti bodies) directed to the first rrent [ oned anti bodi es di scussed above.
Both the first and second anti bodi etection assays or a

first antibodSPeRdps sty characipristic an Hﬁﬂé Eﬂ“eﬂf %F@%ﬁtf’gﬁp’?vﬁqi? Egate mn
i mrunogl obul th ;RINERP A ofier FRidrP A R age ARE e,ﬁpsh@ai @ndisRi oF thé) phtitde Theny

anti body specific to any region of Bt. Both polyclonal and nonocl onal

ant i bodi es ado@aggmfaﬂmﬁamombmmt pissmids sanges fam; abos O&Ado abputnbp mgke bpdy
utilizable f oyt oth types of sera
are 20 wel I‘g{(ﬁﬂgv\n | nﬁt&&e art. o(ﬂ:?/acr{3 gﬁ?ﬁﬁ a are gcsdsP preferred but are

relativelly easily prepared by injection of a suitable |aboratory ani nal
with an eff apou { ntigenic parts thereof, collecting
serumfromt fe&ﬁ i’r@ Q‘*\‘ggi’aé%aaﬂ g specific sera by any of the known
I mmunoadsor bent techni ques. Alt hough anti bodi es produced by this nethod are
utilizable i vi rtual e are generally.l.ess
f avoured be ﬁglgtlongg ah¥rg éenﬁ\é][g@#fr gﬂ‘s ‘ﬁ&f@i‘ﬁﬁ@ﬁgﬁy‘gﬁf‘ H‘aﬂ‘ﬁi”aﬂt? \¥h1
induces a biased Thl immune response. This offers a strategy for modulating Th2
15  associated responses. In a preferred embodiment, allergen gene transfer immunization is by

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
20 derivatives, homologues, analogues, mimetics and chemical equivalents thereof. Such

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

25 agents. For example, specific antibodies can be used to screen for Bt immunoassays or
used as antagonists to inhibit Bt activity under certain circumstances such as where
temporary hypersensitivity inhibition orily is required. Techniques for such immunoassays
are well known in the art and include, for example, sandwich assays and ELISA.
Knowledge of Bt levels may be important for monitoring certain therapeutic protocols.

30
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The use of nonocl onal antibodies in an i mMmunoassay is particularly
preferred because of the ability to produce themin |large quantities and

t he honogeaeisogiof the product. The preparation of hybpegaoweenh! |ines
for nonocl onal anti body production derived by fusing 30 an imortal cel
line and | ynphocytes sensitized agai nst the i munogenic preparation can be
done by techniques which are well known to those who are skilled in the
art. This Sheet Has Been Replaced 11(13qg1lil11lls 11IIIITTIT WO 01/30817
PCT/ A1100101227 -52 Even still another aspect of the present invention is
directed to methods of diagnosing individuals who have become sensitized

ch f B Al i h
of the pr cunipatn CR B (ot Reivalivet Bobolimee malehf G aoubfips or BeReRyy "'
di rect ed tifventibn fiiay pa kionoélomil of mlycldsnammwbelsamgmntgofrmﬁbﬁwmnmytbe sai d

met hod n nactlng I d bi ol ogi cal le with Bt or a

derivati vé’ng‘{ﬂ??k}l %gltcfg e"?i‘ﬂ’i?nfll’:"é?res@ﬂhﬂ}'%m e"(t)‘?ng?rit‘?réq“f’@g{“ﬁ’étr eof

for a ti rr%nars?ﬂ aqiﬁanmaféstah@rt@ antiBody I HybAM. A Gsyntietid HntibalyY iP torisRiefedCONp! eX
e

to form and n detecting said conplex. 10 Detection of ‘the presence of
Bt (for esrein to inglndefragmen Ssaéﬁ"by'@}dsé’famﬂl%dy to Bt may be acconplished
I n a nunber of ways such as by Western blotting and ELI SA procedures. A
wi de range of inmunoassay techni ques are avail able as can be seen by

ref erence AajsttﬂedSabovﬁasPsaﬁc Motibodies a6 bOURd td sereen T ShealBtd The (at®r @686ld bEhese,

O Coa" e RohhiS % e g shahod 00 bt B B  HEHSNA i 522
bi ndi ng ammgnmmwlmmemmmmmpemm of a | abelled

antlbq to a target, such as Bt. Sandw ch assays are anong the nost
useful*¥and commonly used assays and are favoured 20 for use in the present

i nvention & dﬁhﬁcme&hopv ofifhiis m&mohomﬁhcludb B BRbn® lantiiudiest (moA6cledal, t he

sandwi ch assai/ techni que exist, .and all are intepded tq. be enconpassed by

the presermelyclongh of i rements; of japtibadjes Jor mﬂae&ir: aibagics) divected to, e, dirsihel | ed
anti body QferBbnddSantiBBMEd diksch8sdd aeéveanstaltwh@mﬂtseaﬁ]a aftibbdiddna3 e RsEd fn0 be

tested brought into contact with the bound nplecule. After a_suitable
peri od of detestiornessays of grfirst ptibody) may e piedswith jac cammenciglly| qvaijgble anti-

15 immunoglobulin antibody. An antibody as contemplated herein includes any antibody

specific to any region of Bt.

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
20  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
parts thereof, collecting serum from the animal and isolating specific sera by any of the
known immunoadsorbent techniques. Although antibodies produced by this method are
utilizable in virtually any type of immunoassay, they are generally less favoured because

25 of'the potential heterogeneity of the product.

The use of monoclonal antibodies in an immuhoassay is particularly preferred because of
the ability to produce them in large quantities and the homogeneity .of the product. The
preparation of hybridonia cell lines for monoclonal antibody production derived by fusing
30 an immortal cell line and lymphocytes sensitized against the immunogenic preparation can

be done by techniques which are well known to those who are skilled in the art.
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25 formation of an antibody-antigen (or Bt-antibody) conplex, a second
anti body specific to the conplex nolecules, labelled with a reporter

nmol ecul e capgllBsef Producing a detectable signal is thepaddedizand

i ncubated, allowing time sufificient for the formation of another conplex
of anti body-antigen-|abelled antibody. Any unreacted material is washed
away, and the presence of the antigen or antibody is determ ned by
observation of a signal 30.produced by t reporter nolecule. The results
may either be qualitative, by sinple obServatiof of the visible signal, or
may be quantitated by conparing with a control This Sheet Has Been
Replaced | 11111 21112121212 111 illl WO 01/30817 PCT/ AUOO/ 01227 -53
sanpl e cont ai ni ng known anounts of hapten. Variations on the forward assay
include a sppay iflNGRMR: 35REYof he phibhinARkibn 38 B cBedd bR ddla@Rbihpody
are added sinultaneously 'to the bound antibody. These techniques are well
known to t hobdividualsivéw have bacome sensitized-tolantigens whieh comprise allor pat pEBls as wi | |
be readily apparent. In accordance with the present 5 invention the sanple
i's one which mght contain an antibody to Bt including cell extract,

cul ture sfipeAoairdingly; instheraspea [of the presentninvestibn vantemplates a imettexdrfot dadersing

| ynph, tissue fl ui and respirataory.flyi.d. .The s le is,..therefore, ..
general ly a W%P&Q%E%?Feqstgr?ﬁl‘g Péﬁr?gﬁiéﬁ‘ﬁ “ﬂﬁg“fﬂ?éﬂ'f‘@gl%qq ﬁisﬁbjﬁ%’tsaéf{ %&8% ends
to ferment at euiprising contidting WARY BRMcHidal fshblR Witk B Sr fd @etivative,e hbm6laqie)r €.
However, the sanple may al so, be a sanple thou%ht to conprise the Bf 10

. mp
mol ecul e, sufiogae,cheptical cequivalgnis or WBIGHE therept By itises and (under conditiogs
mte. In theg y . | | ol i ng
peci 110i ty TarapRin snabtfis prABHKhispIet koG, g i Stedie st mplet
coval ent1§ or passively bound to a solid surface.. The solid surface is

typically gl o) |

col 1 ut ose, 1Bo8afth. 5 HbnkdiBke of BT R Tkt WG BOIRe7 (81 By be

pol ypr opy! enacomplishedin dinunshep pHwigs suely adlsy Westedncbldttingramek ELISAesrocddemms] A

di scs of mcroplates,..or any oth r.surface.lal itable for efely uctip n

| minoassay. HRGRES R TSt deaiaips.arg arailaBle, 8,650 fe o460 BYIPIereRG USRS o 1
consi st of cPserm Nosd01804304,82457791 and 3018653) ThEsepbYcouss) inyludeéibah binglg-sité he
pol ymer - anti body conpl ex is washed in preparatjon for thﬁ test sanple. An
al i quot ‘bY t ¥ tyig-sibg iy sandehy asspysqfdle fog-compRItyGgs:128 WeH@s dbihe fradiHonal
conpl ex and édﬁ‘x‘ﬂéﬁﬁ%eﬂnciiﬁg asRayRCTARS aRhys also TRcIftIe dire&t ibRiHing 6F Dabelted Entiolyt €S

or overnight 1f nore convenient) and ‘under suitable
to a target, such as Bt.

Sandwich assays are among the most useful and commonly used assays and are favoured
20  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
invention. Briefly, in a typical forward assay, an unlabelled antibody of Bt is immobilized
on 2 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
25  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
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
away, and the presence of the antigen or antibody is determined by observation of a signal
30 produced by the reporter molecule. The results may either be qualitative, by simple

observation of the visible signal, or may be quantitated by comparing with a control
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conditions (e.g. fromroomtenperature to about 37C) to all ow binding of
any subunit present in the antibody. Follow ng the incubation period, the
ant i body wobussi7 solid phase is washed and dried and ipcuRedopi2n th a
second anti body specific for a portion of the 25 hapten. The second
antibody is linked to a reporter nolecule which is used to indicate the

bi ndi ng of the second anti body to the hapten. An alternative nethod

i nvol ves i mobilizing the target nol qu%es (such as Bt) and then exposing
the imobilized target to a sanple which is to be tested for the presence
of 30 antibody to Bt. A second | abelled reporter anti body, specific to the

first antibod ed to the f t | ex .t
{ar get 11 r SRl ARE 280w dmolils of i erRbo@in B iRt el el [y
ANNERRN V!ﬁnﬁﬁﬁﬁﬂ&l&sﬁiiﬁ{ whidh b6thaaiple-and lablelledoaﬂbodyemlaadgd sileinesuslyhe
Feporter  Wolediuad atbeyedhes EHuLHes 2o el gRre ?ozi’r}o%%rsmgﬁ’hééﬁé%a v
mol ecul e V\mﬁ&ng Ynﬁndrtv%nﬁtﬂﬁﬁ‘a@ ¥ill B&ddify agyarit. 36 ccdirdanbewith itlieiprbsén

identifiable sig which allows the detection_ of antigen-boun ant| body.

Det ect i®n msnuse ﬂeq sample i oar iwhigh mighbeontpim A prtihody do Brincluding celleatagnl v
used repor r y

fl uor ophor es |a§t?1tdéc ef? p§¥5nt al %%lgl; C@AF &%tli&g’ lyrﬁ%& g%asg%tﬂopes) and
chemi | unmi nmdaesmraumy Soid. he sabple s, ttherefores genpfallyre biologinal sample cersprising an

enzynme is to.the sec nt i. eneral | neans . of

gl ut ar al de‘%?/%gl glaﬁlﬁ‘gwtoa&szfte tenﬁg-?%q?m%aggﬁ%ﬁ spﬁ%%}#fﬁ%‘i, S"ﬁ@\ﬂzgg?‘,a a

Wi d_eI vari egefl aﬂtuda flf(cﬁrlaefa thersamgatmqnarsea:br& qatﬁ%le&hbmt w\ﬁtbmlbn? therBudi | y
‘avai l apl e to ille enzynes .incl ude

hor sergdj 'En? gPﬁ&%" gﬁ‘l “Efa?é'ét%‘tﬁ?tma‘tcgal act osi dase and
al kal i ne phosphat ase, am)ngst ot hers. The 15 substrates to be used with the
speci fic enzynes, are general |y chosen for _the_ productjon, t%zn hydr ol ysi s

by the corldBgtypie nwéywww asgayea fist antihody baying specHigiy dor AL of
suitabl e egguoRsp Ar&%&@@fn@%ﬁér'cﬂ@al&ﬂ? ?agsﬁe@mﬂda%%ﬁm 'rhehama' SO

possi bl e to enpl oy | uor ogeni ¢ sub es which yield a fl uorescent
product r aSuniaee isiypically glass pmn@mpre thequgst eoramenly ﬂmd&plm@v being gellulosecases,

e o8 BBl A o Bt Beksd S epSh ORI
supports may be in the form of tubes, beads, discs of microplates, or any other surface
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

20 sample to be tested is then added to the solid phase complex and incubated for a period of
time sufficient (e.g. 2-40 minutes or overnight if more convenient) and under suitable
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

25  hapten. The second antibody is linked to a reporter molecule which is used to indicate the
binding of the second antibody to the hapten.

An alternative method involves immobilizing the target molecules (such as Bt) and then
exposing the immobilized target to a sample which is to be tested for the presence of
30 antibody to Bt. A second labelled reporter antibody, specific to the first antibody is
exposed to the target-first antibody complex to form a target-first antibody-second
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solution containing the appropriate substrate is then added to the conpl ex
of antibody- antigen-antibody. The substrate will react with the enzyne
linked to tygepsend antibody, giving a qualitative Visypogipah; Which
may be further quantitated, “usually spectrophotonetrically, to give an

I ndi cati on of the anmount of hapten which was present in 25 the sanple.
"Reporter nolecule" also extends to use of cell agglutination or inhibition
of agglutination such as red bl ood cellg on | atex beads, and the like.

Al ternately, fluorescent conpounds, such 45 fluorescein and rhodam ne, may
be chemcally coupled to antibodies wi thout altering their binding
capacity. Wen activated 30 by illum nation Mﬁta§|lght of rticular
wavel engt h, entibody tesiiasy prapiex- Eecomplex i detecied by e?? Pg%@ Rty |

i nducing a S#Beﬁgﬁo excitability in the nDIecuIe foll owed by This Sheet
Has Been Repllaced 1 1 111111111111111111 11111 WD 01/30817 PCT/ AU00/ 01227
-55 emi ssion of the light at a characterlstlc col our visually detectable

with a Iightgm,.crosc A .the.f| bod
o Foved '+ BY SR dhisrate’ &5 bfba 3 e prdient SEACRHOL SRR o Wkt SiBEbY OO
It_hehunb?uslﬂ itsmﬁéal nhtdfe, pmmrﬂmgtyﬁﬁﬂlyadmﬁa‘lﬂlp Isignali whbmlt dltowsdhedetextion o g he
| t of the 0|ate \Y t t he | ugr escence obser | cat es
thg presence® fJ?'P ﬁ‘g{’ ﬁﬁg&t}%@ay Bﬂ?ﬁ’éﬁ’@gé’éﬂg vgnﬁ;e most
techni ques aggnBokly uséﬂefe{xoﬂ&kﬂoléaﬁream thisn9pk bfustdyoard Eitheh Bilzyades, frkdpheiesar |y

preferred for the present method However, other reporter nol ecules, such
as radi oi sot eqradiopycdide renteiniag melecules G- °@@Pﬁﬂ@?§%é@ﬁhﬂ#ﬂl‘@&§1‘°€§t molggples; so be
enpl oyed. 10 Further features of the present invention are nore fully
described in the follow ng non- limting Exanples. This Sheet Has Been

Repl aced1@ | | Ini the kiselof ahlenzymed iiniinbissayDan enBOR 1T cOGIgatado /tizs seeond angibodyx AVPLE

| generally by means of glutaraldehyde or periodate. 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

15 substrates to be used with the specific enzymes are generally chosen for the production,
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

20 antibody-peptide complex, allowed to bind, and then the excess reagent is washed away. A
solution containing the appropriate substrate is then added to the complex of antibody-
antigen-antibody. The substrate will react with the enzyme linked 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 in

25  the sample. “Reporter molecule” also extends to use of cell agglutination or inhibition of
agglutination such as red blood cells on latex beads, and the like.

Alternately, fluorescent compounds, such as fluorescein and rhodamine, may be
chemically coupled to antibodies without altering their binding capacity. When activated
30 by illumination with light of a particular wavelength, the fluorochrome-labelled antibody
adsorbs the light energy, inducing a state to excitability in the molecule, followed by
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Cul turing and harvesting of B. troplcalis mtes Bt dust or storage mtes
were grown in the |laboratory and the starter cultures were prepared 5 by
col | ecti myoww/sess? from t he house dust sanpl es in Si ngapoperabiootre
identified according to Bronswijk (18) and isol ated under a

stereom croscope fromthe dust sanples, which were used for setting-up a
starter culture (Figure 1). Fine powdered tetramn fish feed was used as a
culture nmediumfor culturing Bt. The tgkgram n flakes were heated at 60C for
3 hours before being grounded to kill pre-existing mtes and insects. It
was then sieved 10 through a 125 pm sieve before use. In order to provide a

maxi mum sur f arga .. i & i ntroduced
into Erl en%@g Pfglgﬁlﬁ%}gle({ﬁﬁm? S{chc%iouf ewamegégau gie S LS W rel ters
and br eedi Ag iy theUEIA, filer fludréseant 14belledantibody i dllowedfto (blindatostl’ralﬁlrst ahtibddye was

i nocul ated,into a one-litre Erl fl.ask which was. then covered . by two
| ayers of PeR °°N§\?@‘r éﬁ%wﬁﬂh%&gﬁm%p&?gﬁn@%gﬁ?‘%gmmﬁﬁﬂ exds t ape
around t hethbh eRyioBeti todhehight BEthE laprbpriste Wariddigth the fhereidendd ddRerbédiiches ot her

mtes and insects. Those cultures were grown under _ natural environnmental

condi t i dnsthinresencerpizthe ampf mt@rﬁﬁsek%mwuwscm:%@% taghaiqueg-arsfbotip o,

Har vest i ngyQf, wuis bstadii Qrgg@qﬂr S
appr oxi rrate 4- 280 V\lg a@g ture vvas serve undgE téegrlﬁeg[r?lﬁl(?rwgscope
to det er mi Howeves, mthert yep@ttet hmolemlcae wpulam rashinisotofiee  chemlumihescant oms
separ at ed !Eﬁ 5 pm sieves, by using a

nmechani cal &G eve s%tﬁ’%i %a Sassl%ty?a@%ﬁvas applied for about 20 m nutes.
Mtes with S|zes greater than 120 mwere transferred to a nodified

Tul | gren, i C butlt up . af 5. ayers of I hat

At achi Either s, o e wrotb Sonciof §5 ok afiiARirBenah g Bfiowlne Bom,

di st ance oﬁmaﬁgcmmfnpremthe culture medium for 4 hours. Mst of the mtes
in the nediumcraw ed through the gauze and down into the tube. Mtes that
remai ned in the funnel would then swept into the tube by a tiny soft brush
after the gauze was renoved. The purified mtes were stored -80C until
use. Mtes and the powered nedium particles that were finer than 125 ltrn
collected in a receiving pan placed 30 at the bottom of the sieves were
used for further subculturing. This Sheet Has Been Replaced | MN
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"Exanples 2 to 13 relate to Bill ™ EXAMPLE 2 Screening of Bt cDNA Library
5 B. tropicalis cDNA library (Uni--ZAP XR Li brary) was screened by

col ony/ pl acke o1/sugpr i di zation using the DI G system filter pgpiNvoglbgat i on
(Boehnnger Mannheinm). Digoxigenin (D GQ-Ilabelled fragment 2 (f2) and
fragment 4 (f4) of Df11 with nucleotides |lengths of 431 and 604 bp,
respectively, were used as nol ecul ar probes in the screening 10 process.
Phages were plated at 5-10, 000 pl aque fog(gi ng units (pfu's) per 145 mm NZY
agar petri dish. Pre-cool ed plaques with”a dianeter of 1-2 nun after
overnight incubation at 37C were transferred to Hybond-N+ Nyl on transfer
menbr anes (Anershan) by col ony/plaque l|ift_nethod. Menbranes were soaked
in denaturation solution (0.5 N Na OHEXAMPLE] NaCl) for 5 mnutes; followed
by neutralization solutio S C NaCl, pH 7.5) for
15 mnutes; and in 2X SSC%%’%&%E{B?vg%%&%%&I%%W sodiumcitrate,
pH 7.0). Transferred DNA was crosslinked into the nenbrane by using a WV

Stratalinker t I at |.cli ' it h
the | abel le }%(rgg r(esg)r %ﬁ%g%@ﬁ;éﬁ?mé@ﬂ%ﬁ%tﬂ%&%ﬂ%@l&tr%\ggrﬂsgeﬁ Chanber
(Maxi 14 $ybby ebilectinganitesaioas thedowse dasg lsamplesin Singapore. 18 wareiidemtifiedactording h 2X
SSC (with 0.1%w v SDS)..at .20, roomtenperature fol Lowe t wo r e, washes
2t 16 nut o© BRI () Gha fioul Tt f sieponriseop R e Hist ARl R C
sites were bigelss fof bditiddis & bakdiciburs QFipiire QN Fikd3nvdertd Qétraiin filte fodll waor 1
hour prior to incubation with anti-Dl G antibody (1:10,000) for 30 m nutes.
After 4 tineusedps asuliregodivr fopguitnring (B cFhe( totramiry flakesewere heated atop0f€ far 3 NaCl |

0.3%v/v T : ' r S ' f

i nut es. 25| B0E Bt Borde) efblldeah 88 e oY RSBk T Bl Rved
finally thcuthetughl ai ¥25@BPEicve béfote wn. Inlordé@d pravideSa maximuas surfdeeriarcane thipl aced
I n saran wrap.wer, posed. tpo Bi oMa film ak) f 15 m.nutes and

devel oped i ﬁﬁgercpﬁﬂ%d%paq%@f R ?‘E]“S‘iw&g éﬁ%d T"J%?a?fa'?lﬁsm&“& ??‘B’Y ate
usi gg a gut 2dkes thapéemﬁabis]éelteﬁamb&eﬁmgmhmm@mms mtéta?aaﬂlguﬂecﬁéoﬁﬂsxham(rj S

in SMmediumin a rotator .drive. 0 were purifi urt her econdar
bnd ter ¢ ar yPotlky et Moiirted Thte s anedirear oniReV s IATK RIS EPYered BY PO 111

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 insects. 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 under stereomicroscope to determine the purity of the
mite populations. The mite culture was separated through a series of 500 pym 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 meditm crawled through the gauze and down into the tube.
Mites that remained in the funnel 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 wete finer than 125 pm collected in a receiving pan placed
30 at the bottom of the sieves were used for further subculturing.
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[T WD 01/ 30817 PCT/ AUCO 01227 -58 EXAMPLE 3 Transformati on of
Positive Phage Clones Purified clones were transforned into E. coli SOLR
strai n uswogusdser si ngl e-cl one excision 5 protocol descepgciisdooionzatzhe Uni - ZAP
XR Library Instruction Manual (Stratagene). Briefly, a mxture of 200 | of
I coli XLI-Blue (OD=1.0), 30 1 of positive phage stock clone (1X) and 1l
of ExAssi st hel per phage (>1 x 106 pfu/l) was incubated at 37C for 15
mnutes. After the addition of 3 m of skB broth, the reaction m xture was

i ncubated for 3 hours at 37C in a shaker (250 rpm. The cells were then
heated at 70C for 20 mnutes in 10 a water bath followed by centrifugation
at 3,500 rpmfor 15 m nutes. Ewo @ §I1i3t %éétgfgtllt"he super nat ant was added
to 150 1 of overnight cultur » ' ™n (O.D.=1.0). The
reaction culture was incubated for 15 mnutes at 37C before plating 100 |
of the cell mxture on LB-anpicil mg ates. Plates were incubated
overnight at 37C. Transfornmed clo ubcul tured overnight in
LB-anpicillin nedium G yceroSeciehiifigof BbcDNALiraf) T f erent clones were
stored at -80C for future use. EXAMPLE 4 DNA Sequencing 20 Phage DNA of
positive clones isolated and purified by using the Wzard Plus SV

0S| S0l at e < !
ONA | senucdic oBtdhls DRI Aibriy YURIZAP RICI Miratf ool sl W3] ooy B3G9 2 DY
reaction nhybridizetiorc ousingi thenPICO systetn dilter | hyboidizationy (Boehringer Mannheim).

5' AATTAAGQCTCACT - > T7 00 . .

§3- CGGGATA G@ﬁ@@%‘l@&ﬁ%ﬁ%@%@n@’g@khﬂ%h%??&}e%“?°e1?°nt%dﬁsat or RR
15 e Pr o LTy adarm] B ont SemeiL e Thorat. Contt ob Lor. (M- Brsear ch

e QS grocees dphabss Ferecumied o 0PSRN oriieliai (B8’ ot-F4s, iR ME0 Con e

and 60C f oggaftpetiidisht Bfe-cobld pRgarsavith ddiamater HFT-2 aniBfleroveripht itubdtion 3 7 DNA

Sequencer (Applied Biosystens). This Sheet Has Been_ Replaced ||~~~
7°C were transferred 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; followéd by neutralization solution (1.0 M Tris-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, membranes were incubated for 2 minutes
25  in detection buffer (0.1 Tris-HCl, 0.1 NaCl). Membranes were finally incubated in CSPD
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.
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WO 01/30817 PCT/ AUO0/ 01227 - 59 EXAWMPLE 5 Sequence Analysis The Btl1l
nucl eoti de sequence was conpared .and aligned with the Df 11 nucleotide 5
sequence usqkagllgogp, CLUSTAL Wversion 1.6 multiple sequengeralvogpient
software. The reverse and conpl enment sequences were perfornmed using the
GCG sequence anal ysis package. Likew se, the deduced nucl eoti de sequence
was submtted to the databases of the National Center for Biotechnol ogy
| nformation (NCBl), using the BLAST netwg k server for nucleotide and
ami no aci d honol ogy searche$’ 10 EXAMPLE”® Human 'I'gE Reactivity of Btll
clone An initial experinent by plaque i munoassay to determ ne the
frequency of human IgE 15 reactivity of Btl 1 clone 2 was carried out with
23 sera fromdonors with positive SKMPE‘F‘3 test to B. tropicalis

extract. Prior to the experiﬁgpg 3 bed overnight at 4C
with XLi-Blue E. coli lysate. t ‘_"ermglggﬂfepgsr'%\gﬁg até%g&;t approxi mately
1,000 plaque- formng units (pfu's) per 145 mm NZY agar plate. Pl aques were

t f d £0. N : . ; .
ot ur at cd i PR RS SorerRBRREL Bieh ook BORSC diatn dsfle o SREU A chfifon 1
lift methed. phidesr destribel imthe Und-ZAPXR A iteraryi Thétructor Mahusl {Stratagbne)oBrié i |k
pl)vvde?efor 1phou?, ito vv?gm?‘ecug g%lov mwgﬂ@)u 'tlf Euma( ) aeaﬁoi f?(t)/:m
non-fat m | k¥nixtpre A€ 209 4 %660 ?‘5 o, 40D 210, St o8 PAFEFE Bh4gs stogk clone
phosphat ase (109l Aaj1e5F PXARSiSt 1Rler ma?gei@b?thmﬁ@b gﬁﬁﬂ) (whis 18uBR6d ai 3770 fon)l 5 at

roomtenperature. Three tines was Wi S containing 0,05% v/v Tween

20 (PBST) wasimscAfter the addition ofumb of LB braththereactionixture s meukatadi fot 2ed on
= . . ‘ : ! D
ol ut i on conpdiHt &7 H 8 bl BT IR0, T ccSudll ndh iy OGPV ERRRRS

nitro bl v@ tewakz bhthfollqwddThy &intrifagation afl 8560 rpnf foAR Shminfites. Twodnicrdlitersf ense

Beon Repl acelre PHIEPIAREE e #4400 to (0 PF Sl Sisn 40 SR Bt Ao P T T

The reaction culture was incubated for 15 minutes at 37°C before plating 100 pul 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  of the 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
sequencing. 50 to 80 ng of the amplified DNA was added to a 20 pl reaction mixture
containing 10 pmol of either T3 primer (5’AATTAACCCTCACTAAAGGG3’) (<400>19)
or T7 primer (3’*CGGGATATCACTC-AGCATAATGS’) (<400>20) and 8 ul of Big Dye

25 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).
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-60 EXAMPLE 7 5=Rapid Amplification of cDNA Ends (S RACE) The 5 end of Btl
| cDNA clone was isolated using the 5 -Rapid Anplification of cDNA 5 Ends
(5' - RACE)wbol/smsyi ng t he protocol described in the SVMARTpéWABSHITRK] RACE
cDNA Amplification Kit User Manual, protocol nunber PT3269-1 version
PR93377 (C ontech Laboratories, Inc.) with slight nodifications. Briefly,
first-strand cDNA synthesi.s was perforrred using 1 }.g of total RNA

i solated fromB. tropicalis culture. RACE Ready cDNA reaction m xture
conposed of 1 pl total RNA sanple (1 pg? 1 gl 5 10 cDNA Synthesis (CDS)
primer, | pl SMART Il oligo, and 2 ul RNAse-free water was incubated at

70C for 2 mnutes followed by cooli Lfgg for 2 mnutes. The 5 pl-
reaction m xture was then m xed V\ntw x first-strand buffer, 1| 20

MM DIT, 11 10 nM dNTP m x and 1Séyuektedhdalpsis pt |1 (200 units/pl, G bco
BRL, USA). The reaction mxture was then incubated at 42C for 90 m nutes
in an air incubator prior to dilution with 15 100 gl of Tricine-EDTA

Buf fer. ThendBrut fk16601A6 deitntd HAH Com gﬁ@dtﬁam@ﬁa& %ﬂthaihe713f:lfl qsucleZu&E nut es.
S'-Rapid Anplification of cDNA Ends - was perfornmed using a 50 pl

PCR r eatt | ¥auenc using thedGbUSTAL ¥ "‘Efs!})npll@ mlmswawy alipngnent Sofivare Tlm) X

AL 5 pe 1 o ieerid Coplohlsegbiholt i DfiEREL B bt 100 ffilence A ) "hce

Buf f er, 1 ppckdes. hikewiss,rhe deduted nugledtide spquétX was submitterbtozhdddtybusesasfahdVl x) .

Positive . | ' .e accordi rotocol .

Gone- Spoci TSR Cst Tof Bibdcfuciod oGP AN AR G BIAT Ao omver,
CGene- Speci for nudisotide andarioBeii homblogirdéaedhie AGAAGACGGTACS'  (<400>22), were
desig fromBtl |I-clone 33 with a T,,, of 60C and 64C, respectively.
Ampl i ftcation was performed by 25 cycles using the 25 PTG 100 [ Tr adenar k]
Proogr anmabl e Thermal Controller (MEgesugé | nc, USA). Each cycle
consists of 94C for 5 seconds, 65C for 10 seconds and 72C for 3 m nutes. 5
RACE products were initial | {{umenlgB ReaefivitygbBtdclanel el ect r ophoresi s usi ng
1% w vagarose/ EtBr gel. Positive RACE products were anplified using the
sane paraneters nentioned above and was resol ved usi ng agarose gel

el ect r ophohe ditialiexperiment byplagye jmmuneassay; tordetesming therequeney of bursp JBECo| umns
(Supel B0 S8allity biPBi11 i 25ARNERG Wh! With'8Y stra G dohtS withi pasirPUAE fix

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

4°C with XL1-Blue E. coli lysate. t 11 clone 2 was plated at approximately 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 15-30
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.

This Sheet Has Been Replaced




1111121121211211121121121, 1111 WO 01/ 30817 PCT/ AUOQ 01227 -61 then precipitated
by phenol/chl orof ormextraction. Purified 5 RACE products were finally

anal yzed b uenci ng ‘using the ABI 377 DNA SequenceristfaihieA
Bi osystemsgsv ﬁliLE 8 5 Hybridization of Btll-clone 33 and 5- RACE product
The full-length Btl | cDNA gene was generated by hybridizing a portion of

the Btl 1-clone 33 with the 5 -RACE product. The portion of Btl 1-clone 33
used was an anplified segnent of Btl 1-clone 33 sequence by PCR using GSP1
primer and T7 primer in a 25-pi 10 reactP®n consisting of 1| of clone 33
plasm d DNA (100 ng), 1 pl of GSPI prinmer, 1 pl T7 primer, 0.5 pl of 10mM
dNTPs, 2.5 pl of 1 OX buffer, 0.375 pl of enzynme (Expand Hi gh Fidelity PCR
System Boehringer Mannheim USA) an®EXAMFRE H1 of sterile water.

Amplification was perfor us| e e f dAe: 94C for 2

m nutes followed by 9 c%%‘?’%‘?ﬂﬂlﬁ 'ﬁ?%%@g"%@lcﬂf‘grﬁw seconds,

anneal ing at 55C for 30 seconds and 15 extension at 72C for 1 mnute with a
touchdown profile of 19 c s.at 94C for 15 segppds, 55C for 30 nds
and 72C for : %ﬁﬁﬂ&@fwltlmicm‘?é’%é“ W‘%E%_Sd a%@r‘“mgﬁ?f’témp?ﬁcéﬁf‘go a
final extensggdy gékmafﬁﬂoﬁm the! pRstecoll @6scABad inf e SMART [IriRafk] RACEd as
descri bed for_RACE product (F). bridization of the 2 strands was

per f or med bycPNA Ampiifieption d—’-“é&éﬁm@ﬂl, tPreioged mupmbery PE3268- L |verston3BRABA frent
cDNA and 5' - QH&E NPAY Qﬁ%i]'j it firétstland cDNA
(conposition a?ﬁerr(g{\?i onetgalgsﬁ%)mggﬁ)p?ﬁglpgre ﬁbgtsléﬂr?g I%J"nglyoi\lested Uni‘i/ersal

Primer ( NUP) synfliesis®@AGEAEMmed ASAA CGRACHICTIB RNA isdiaed I3 Bamrdpicalls cnftugsr $'ner
AL Bl 10 05 i i 90
Anpl i fi cadi osDNASStekio (CPS) pyimef) 1CyICSMARTSI piigd, end 2Tl RBAsé-Treachateamias 25
P O AT ok 0B o0 lvtd el o lbog oAl 2 SOt 1543, o o
T o6 i v agar S P e A A R T he |
earlier and WmM idNTPInyixzand !y Syperyeribhl E0Qwaitshilidiboe BRE. NSA). Breremtion
Sequencer  ( A&%&tﬁr%%a@kh%ﬁ ¥1§c¥1€£¥§3 dt 4}1& for §B ?rﬁﬁutgéiﬁ m? g {hcﬁ@a%rqa%%gto dilution with
15 100 pl of Tricine-EDTA Buffer. The diluted reaction product was then heated at 72°C for
7 minutes. 5’-Rapid Amplification of cDNA Ends (5’-RACE) was performed using a 50 ul
PCR reaction mixture composed of 2.5 ul 5°-RACE-Ready cDNA, 5 pul of 10 x Universal
Primer Mix (UPM), 1 pl of 10 uM Gene Specific Primer 1 (GSP1) and 41.5 pl of Master
Mix (34.5 ul PCR grade water, 5 ul 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® (<400>21), and Gene-Specific Primer 2 (GSP2),
5’GGTCGCTCAGAAGACGGTAC3’ (<400>22), were designed from Btl1-clone 33 with
a Tr, of 60°C and 64°C, respectively. Amplification was performed by 25 cycles using the
25 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%

wivagarose/EtBr gel. Positive RACE products were amplified using the same parameters

mentioned above and was resolved using agarose gel electrophoresis followed by
30 purification using the GenElute Spin Columns (Supelco 56500, USA). DNA samples were
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Frerererer rrerererrrr et W 01/30817 PCT/ AUOO 01227 - 62 EXAVPLE 9
Cloning of Full-Length Bill CDNA Gene The full-length Btl 1 cDNA gene was

| i gat ed iwmborgeR2. 1- TOPO cl oning vector and was 5 subsegngsidiyer
transforned into TOP10 One Shot [ Trademark] conpetent cells using the TOPO

Tm TA Coning version E (Invitrogen). In order to do this, a single 3 -A
overhang was introduce to the full length Btl 1 by incubating in a 100 |
reaction consisting of 1 g of purifie_%IE_)NA (20 0),2 p110 nM dATP, 10 gl of
10 x PCR buffer, 6 1 25 nmMMCl2, 1 1°of (5 u/l) Taqg Pol ynerase (Pronega,
USA) and 61 | of sterile water at 72C for 5 10 mnutes. The reaction was

then purifjed usinp e Gk ragemar P Band Purjfication
Kit (Phar W‘p?ﬁg‘i Qb?@éﬂﬁ%‘&%@ﬁﬂﬂ"?’%%ﬂ 32&@ @'B%“qts were &nglly;r e

Buf fer. |tanaBgedbyXBNA fquicigusingfiit ABE3TTTONA Sdqiheaks (ADPLicdBiosRteHE)
Inserted into a 195< colilbgctigir% tube. This was ce%trifu(ggghat l%faggigpg for 30
seconds. The flow through was discarded and the col um was washed with 500
A of Wash Buffer by repeated centgxAnipiiggn- The col utm was then
transferred into a clean 1.5 ml merocentrifuge tube and the DNA was
eluted 3n 50 | of el uthixhridizationof Bs]1-clone 33 aud a-RACEproduct 000 g for 1

m nute after incubation at roomtenperature for 1 mnute. Ligation was
carried out with 2 20 gl of the purified full length Btl | with 3" -A

over hang aTlskefiilllength BtldfcDINA gerteavasaenkrited by hybridiag 4 pdribiof the Bol 1-cldie

ligati Ll | b 5.m { enper at ur
Tr ot or oty St e P rRACE R edsBh e potipd. O SE1-lopg 33 isel P a1 staiicthr k)
Cl oni ng r egginetofiBll Rolony B3R beqabncE Gy FTFa6ngS0SP1 prifndel @R K brisesined B cel | s

whi ch was previously treated with - nercaptoet hanol . After

| of 0.5 M
i ncubaty ngfef%@nfsﬂwssﬁétul[t’fﬁmeﬁépl@fl%%drlaﬂéf(i%ﬁs),Adll@é&tsﬁlmebrl Bb
m nutes onT? fimel, 065 A6 PR NTRRY:s SNGICX biffer 8575 M of BnBfiBald) @

wat er bath foll owe ﬁz-mnutelncu ation on ice. 2

was then adighdridelity RERrSystens; BochningerManpheins UBA) and 18625 phobsterilg @atdror 30 .
B an [ fpltftatibh Wad perfORRHER usinfythd GrfSfafind BRI OBE for L bl Bib 4"
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-AACAACGCAGAGT3®
(<400>23), and the T7 primer, 3’°CGGGATATCACTCAGC-ATAATGS’ (<400>24). The
DNA strands were denatured at 94°C for 30 seconds followed by annealing at 72°C for 5
minutes. Amplification was performed by 30 cycles using the PTC-100 [Trademark]
25 Programmable Thermal Controller (MJ Research Inc., USA). Each cycle 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).
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pl ates and was incubated overnight at 37C. Transforned col onies, white

col oni es, were 30 subcultured overnight at 37C on LB nediumw th

ampi ci | i n.whlasgg DNA purified by This Sheet Has Been RRuyameehzky |1 111
11111111111 T11 WO 01/30817 PCT/ AUOQ 01227 -63 Wzard Plus SV m nipr eps
DNA purification system (Promega) were anal yzed by DNA sequenci ng using
the ABI 377 DNA Sequencer (Applied Biosystens). EXAMPLE 10 5 Transformation
of Fall-Length Bth cDNA Gene Coned full-Length .Btl | cDNA gene was
purified by plasm d purification using tﬁ "Wzard Plus SV mnipreps DNA
purification system (Pronmega). The full-length Btl.1 cDNA gene was
anplified by PCR using designed priners to create restriction enzyne sites
for 10 expression vector plasmd. Pri

5' CGGGATCCATGGCGGCTCGATCAGCQ? Véﬁﬁﬁp@?i)m »%51{1(%@4 Gensreate a BanH
en

restriction site on the 5'
3' CGCTCGAGITAAAAGTTCGAGCTCTCTTGS (<40026>), was used to create an Xhol

TP hh okl Sy o geld WaPRUAIEGRSAREE TORE bl Dtor md was,
[ Tr ademar ] nﬁm‘?‘sﬁl’f D Ther al Contr ol ot KN el ey o e M- 100
EBeI -purifiedT -%[rn,gg Pmmgergggéﬁ%“ EIBS‘%FI t°§f§0£§h6ﬂfgle%@‘s?ﬁd&ngon

enzyne di gesyggintdasdelto YRSfuld enbthi Bith Bynﬁﬁ@dhﬁgaa 8¢60 @1 xesdubﬂemisﬁﬁg of f agl oved
by purification uabrllg&GenEl ute spin colums (Supel co 56500)

phenol / chl or ef purifie {2044, 2 ath 10 ot AATRGL054]) 19?ﬁ§§3tb“ﬁﬁ%6llﬁlaggﬁ‘él\6§@?:m ght
t 16C t t; th
SELCHDE: R e P e

into E ¢l i mBiudk. strain by heat-shock nethod. A reactlon m xture of 200

gl of thawed conpetent E. coli BL21 strain with 10 ng of ligation mxture
was i ncubated on ice for 30 m nutes. The reacti on was heat -shocked at 42C

for 2 25 m nurh@seaaﬁéh %@smqﬂﬁsw Risifg Wi SFXbRtriidehalid] RERI DNA iand (dtBad oOnN
ice for 10 m nutes. 800 of LB broth was, then added to he r&aétlon

m xture whi cRusfeati Pﬁ]gﬁ%@ﬂl@@aﬁ@) Te L OR gl reagtion i wasadded PRt o
sel ective LBpgfpl & tvhi thiklah6dughly aliP frahdfrrdadinRAomV 6FRI adwhmened 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 a 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

20  plof 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 ul of the TOPO
[Trademark] Cloning reaction into a vial of TOP1Q One Shot [Trademark] competent cells
which was previously treated with 2 ul of 0.5 M S-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 ul 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 ovemnight at 37°C. Transformed colonies, white colonies, were

30 subcultured overnight at 37°C on LB medium with ampicillin, Plasmid DNA purified by
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37C. Transforned clones were subcultured in LB broth with anpicillin.
A ycerol stock of the transforned clones were stored at -80C for future

use. Thi swblogsdsiHas Been Replaced I1ITTTITITITIE" 1 111 péghpdoloh24O 01/ 30817
PCT/ AUCO 01227 -64 EXAMPLE 11 Protein Expression and Purification of Btll

The expression of reconbinant Btl1 clone as a fusion protein with

glutathione S- 5 transferase (GST) was perfornmed by

i sopropyl - O D-t hi ogal act opyranosi de (| ;G) i nduction.- A 10X dilution of

overni ght culture of transforned cl oneé was i ncubated approximately for 1

hour at 37C in a shaker until the OD at 600 nmreaches 0.6. The expression
d of the culture was

was | nduced w 10Q. miv I PTG ours at 30C. 30
t aken bef oyvézaéﬁs& lugr Ve mipipreps %WEWH°@6Wt%I(%@n’§ng‘V%I§ apalyeed Ry P¥ed and
cells wer esehﬁerfcﬂ%‘-iﬁﬁ@'iﬂe&m 72ONAIs cqadieb ABpiddeiosysRia).ur ed sanpl es were

anal yzed by 'SDS Purification of the expressed protein was perforned
by affinity chromat ography using the d utathione Sepharose Colum (Sigm).
| PTG i nduced bacterial pellet resuWﬂEiﬁ tris- buffered saline (TBS)
was soni cated using the Utrasonic Processor XL (Heat Systens). Upon
centrifiugation at 17, 00Draysfoematidh ofi Full-Bength Bel1 D)t Gekaant was col | ect ed
and | oaded 15 onto the d utathi one Sepharose Columm and was eluted with 10
mv of G utgathione elution buffer as suggested by the GST Purification
Modul e ( Phaloned full-1Ength Bell1)cDNA geriel vedd pusified By plasmidiputification @ising dheyWesdrdy

SDS- PAGE ntifie DC_Protein a ),. 20 _EXANMPLE 12 Dot
bl ot i mmﬁﬁlﬁ gga q?@g@ﬂ@&*}w sﬁ?te‘?AZ% ?‘/’Qﬁaéntli“’rﬁﬂthm Bil1 (I N4 &£% i ned
invitro b\YraﬁQ{n fiéd by IFORI RS Sdedighed PAmMSA’ B éres rédtti@ione BtdyiieVétep dbd €Nt S.
In brief, ni trocel | ul ose nenbrane ™ 25 (Hybond C, Anersham Life Sciences)

was cull t ceXpresEion spaked VECOX PBS (pPlaymi) and pl Xe@mesn top ofBﬂ}l(ﬁSQf

VLR PRI GOACAAATENSCAT ol AR e OB

restnctlon site on the 5’end while Primer Btl 1R2, !
3’CGCTCGAGTTAAAAGTTCGAGCTCTCTTGS” (<40026>), was used to create an
Xhol restriction site at the 3’ end. Pfu polymerase was used in the amplification process.
15 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 phenol/chloroform
20  extraction. Purified Btll insert was ligated overnight at 16°C into PGEX-4T-1 vector
(Pharmacia Biotech) previously digested with BamH1 and XAol. Ligated Bt11 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-shocked at 42°C for 2
25 minutes and 30 seconds in a water bath followed by incubation on 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.
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dot and drawn through the nitrocellul ose by suction wth a vacuum punp.
Five gg per dot of crude Bt protein extract was used as positive control
while 2 p. gw8hibugis fied GST - was 30 used as negative cont rpdraudhhiept s were
done in duplicates. The nitrocellul ose was then - renmoved and bl ocked with
5% w v non-fat m |k powder in PBST (PBS with 0.05% v/v This Sheet Has Been
Repl aced 111111111 11211211112121111 ----------- -- WD 01/ 30817

PCT/ AUO0/ 01227 -65- Tween 20) for 1 hog$ at roomtenperature, followed by
6 washes with PBST for 5 m nutes each. ﬂe nitrocel l ul ose was then cut
into various strips and | abelled accordingly. The strips were incubated
overnight at 4Cwith 5X dilution of huma era in PBST. After thorough
washing with PBST (6X for 5 m nutes g&@ﬁ?? EdL nenbranes were incubated 5

wi th biotinylated anti-hungg,,k esSioW ahd PRVifiladty B3 ¥ OOM tenperature
followed by 6 washes with PB r 5 mnutes each.” The nmenbranes were then

I ncubated with 5000X dilution of ExtrAvidin (peroxidase and al kali ne
phosphat ase J f,0 x : sitive
reactions m?g@(fgﬁrg%s?og%oﬁgl&ﬁélbﬁ%g E&ﬂbkﬁé%g(gﬁues?s ?@ﬁ%ﬁgéﬁ%ﬁ%{%‘ih) .
Menbr aness wetrensfergses ¢GSTY wasy aterformedi blyhisdprdpyl-g-D-(hicgdakippyranbsides (B3| oped
according to,the, specifications of the manufacturer. These nenhranes.were
briefly washiédugtion, 4od h’&’%iqa?“]e?“ﬁ%cc& e‘?]ft #ﬂ“@?’ﬁ‘&@é@ S ﬁ??tl%gn
cont ai ni ng Bl ametelyBror i1NbokP af™37°0f inla shakdd? didf HRr ODEXAYPnEn fedchkp 0.6. The

I dentification and characterization of Bill Screeni ng of approximately 6 x
104 pl aque f expméssign was intugest withs J00FmMPTGSoR3 heymsiat 30°6r 30U of thepuiterg was 36

ositive plagues N omhinat i on of, Dl nd
Fragnent 4 aBRALPHBH S wieELs TidsRond Cotted BB b rhhekd BATEL BT
2, cl gnew, ?@uspma_ i 2531 ChaiplenifufRa DauaarqmsN ainfples dwére ahﬂy@gdwesmsv-P:AﬁB.
secondary and tertiary_ screeni rocess ucl eot.i de sequence, anal ysi s
reveal edyt haPurfffatien, thEImegg‘Bteﬁﬁg?ﬁ W@Fmﬁﬁ%af%aﬁ' f’%?’gﬁtl"gﬁg 'ésén% ©
truncations @ftithiend®Sephafbse CHBmA SR, THFG-SRdLRIHactefil pell@ résugefdsdsn tiroved
pol yadenyl ati on sequences. CLUSTAL WMl tiple Aignnment Pro%ran1revealed

that the 4 cheffesed saline (TBSwas spricpted aping the Yhtrpaonic Processor XL (Heattystems)-

S e_quence. 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 Btll 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 Whatmantt papet before finally being clamped into a BioDot
apparatus (Bio-Rad). Two pg of purified Bt11 suspended in 200 pl PBS was applied per
dot and drawn through the nitrocellutose by suction with a vacuum pump. Five pug per dot
of crude Bt protein extract was used as positive control while 2 pg 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
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25 Qut of the four clones, clone 33 exhibited the | ongest size conprising
of 2,598 bp with a polyadenyl ation sequence from position 2581 to 2598.

Al i gnmentwofo1/sdser nucl eoti de sequence of clone 33 w th pfideoriseot i de
sequence reveal ed 89% sequence honol ogy as shown in Figure 2. C one 33
nucl eoti de sequence reveal ed the absence of any nethionine 30 sequence
indicating therefore that it is truncated on the 5 end. Several batches of

screening process failed to isolate thg full-length Btl 1 gene by
col ony/ pl aque hybridization. The 5 - This Sheet Has Been Replaced I11111]1
trerer reer e i W 01/30817 , . ., " PCT/ A300/ 01227 -66 Rapid

Ampl i fi cat 5' - RA fish.til] full- ehtth
lone i RYSHAD SehgE o it RV e rbieasies RabbaiBs b R oot oo
sequence OgachNThe hittooélhiloze vﬁdsctﬂéh&&mﬁ’ Varipus Strips 2@ GbellbE abioedif Srl\lfﬁe
sequence and the deduced am ng s? uce of the full- length | cDNA

gene af t er StHPfWRPHipFUhated (qvemight abﬁcﬁlé“@?)ﬁml}“mm“ﬂ%ﬁﬁ%ﬂn Pﬁﬁ@ Aﬁef
full -1 engt th |
au2625elr3]gs% %uglll Irwsaglogg%n r eacﬁrﬁé&?r arre%??gttrer? g%%l ttlﬁggﬁ ‘*‘%Sé@ %‘r‘lﬂ%i@ (VI\\;IEt)

sequence i wﬂhbmtldylated apt-bimnam IgE32a: @8 fohi heuraat Tooin (eipemture doltoweddyfOund at
osition 295 f | e sequence sh a 325 nugcl jde base

Bal rs of un?ég‘%wﬁg g}l}e gnﬁm%t%'s nggtﬁe 8‘8@'%53&85 wgre%@%n ’Hﬁ'g‘{“g W@ﬁ@@?ﬂ pairs

of unt r ansdihities ﬁﬁagxtomndim {Pefoxidasd dind Tdlkealipe phosphaase fconjugdted) /for RHot© aci fj
rotein w on . termnus. Figyre 4 sho am no aci

g equence { BBWFFEEY ggf %BIW‘%#QF 514;5’(9?’8 I’eaﬁﬁ?‘ﬁﬁwg Hﬁgctqusm% aé@d"ﬁquﬁn

di fferent (AiN&@EHaRD PRArAfaciaOBIJRERY. Mérdvbrahésd bverese:q;és‘émcﬁ) Aé% AV EBIbMA% ORRA M

shows a si nlflcant honol ogy_of Btl | to 11 and 3 i nvertebrate

par anmyHki ri&odgik) and wasdeysloped w@&wm@emﬁﬁcw 9@&@%@&% odhgseni t h
the Der matQphpQaiede Bﬁéﬂf Sﬁhe@@ﬁtﬁmq* ﬁd(ﬂﬂﬁll}ﬁﬁu?%ﬁ%v&@eloélﬂg sSihtiont @M NO

acid sequence exl "teS to the Dros a mel anogast

par anyosi monmmeGBanmlﬂm%éKrMhbmvul us 20 paranyosin and 49%

honol ogy to Caenorhabditis el egans parantyosin. Results of Basic BLAST

search using the BLASTP 2.0 programwi th the National Center for

Bi ot echnol ogy I nformation (NCBI) dJEXAMBKE[13kewi se reveal ed a significant

horol Oy of 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 §ompﬁsing 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 reveali_ad 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 S’end. Several batches of screening
process failed to isolate the full-length Btl1 gene by colony/plaque hybridization. The 5°-
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between Btl 1l gene and ot her i nvertebrates paramyosi ns such as Dirofelatia
immtis, Brugia malayi, Schistosoma mansoni, Taeni a sol eum and

Schi st osongyglapssgdm 25 Results of the human | gE pl aque y y using
clone 2 (truncat egpcl one) showed that" out of 23%*sera testeg, gergﬁgv\ed

positive IgE reactivity. Table 4 summarizes the results of the IgE pl aque
| rmunoassay. This h3 ed This Sheet Has Been Replaced WO 01/30817 111110 I
I 11(l 1l PCT/AUOQ 01227 211111 |~I~I1 éél | ~I "I~ -67- TABLE 4 Sunmary of
the results of human | gE pl aque i mmunoaSSay Positive Negative Total Sera
Tested Singapore sera 2 10 12 Taiwan sera 7 4 11 Dot bl ot i mmunoassay
using the full-length Bt 11 showed 68%positive reactiqoqn with 5 human |gE

from the Si nBapéAmplificationcoficDNA Ends)(63-) wag gred to dish gutthe fulklepgth clong ns
were observ 2 ' . OS¢ fink Ve
For 1 i r oac s Pk palf pRlhe iad FOSEN e bh (AERRILTED SRENBOX Bh ¢
result of thtumbetedblone 33.rmunoassay. Figure 6 shows the representatives of
t he dot bl ot imunoassay. 10 TABLE 5 Sunmmary of the results of dot bl ot

| munoassay Positive Negative Total Sera Tested Singapore sera 13 (68% 6
19 Taiwa$ sBigareB3ldnd@sttheXfucRdtide sequono®amhthe deducedunhinofickihséquitite of thefuldl- wer e

extract ed 1 bl BONA S Mo e e dinion ot Mool o TAGH siodie oo

sequences of ﬁiﬂﬁ@r%@Biﬁ%DN‘R%bﬁB“ﬁ%ﬁﬂp@s%d@f@fﬁ rhicRofide S8 PHEEd Willla RE2TDEI € 7.
"Exanples 14 to relate to Btl0" _20 EXAMPLE 14 | nmmuni zation aof mce

Each nouse wpairsiopen aeading Spman from ppsitien 3a62AMh AATCOMPY equence is Swd at of
CFA position 326-328 while a TAA (stop) codon is found at position 2951-2953. The full-
10  length sequence shows a 325 nucleotide base pairs of untranslated:regién onthe 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 Bt11 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 invertébrate paramyosins. Bt11
amino acid sequence shows 90% sequence homology with the Dermatophagoides farinae
paramyosin (Df 11). Morcover, the Bt11 amino acid sequence exhibitéd*58% homology to
the Drosophila melanogaster paramyosin, 50% homology witli Onehocerca volvulus

20  paramyosin and 49% homology to Caenorhabditis elegans paramyosin. Results of Basic
BLAST search using the BLASTP 2.0 program with the Ngtional Center for
Biotechnology Information (NCBI) databank likewise revealed a significant homology of
between Btll gene and other invertebrates paramyosins su;:h. 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 summatizes the results of
the IgE plaque immunoassay.
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M ce were further challenged with Dp 10 and
te, Freund' s Adjuvant) at day

3 nconpl
14 and 2woOm3081y was perfornedT{"sghet(d“ﬁe # titer pé1T/Agde/opt9oduced.
EXAMPLE 15 5 cDNA library scr eer'i m! of the B. tropicalis Uni-ZAP
CDNA library was performed by pl 1nngin

say nethods, using nouse
anti-Dp 10 polyclonal antibodies prepared as described in Exanple 14.
Phages were plated at 10,000 pl aque-fagi.ng units (pfu) per 10 135mm petri
di sh. Plaques were lifted onto | PTG (isopropyl-1 -D-thiogal actopyranosi de)
saturated nitrocellulose filters (Amersham). The filters were bl ocked in
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filters wgre—ther—vgoroyshy—washed—thece—w-th—PBSt—15—+el-owed—by

i ncubation with al kal i ne |phospgsitiseée copj ugavedtiaat i - ADQ%&ISQQT@];@YH) at
roomtenpqrature for an hour, The filtels were then shed as before|and
wer e subseqlﬁ%g% el gped w BCl P/ NBT

(5-brono-4-ch é?{rgglgr\r‘é’dol yl - photszghat e/nftro b} ue tetrfazoli unl‘)z. The
positive graques were pil ¢ked and furthef screened t1or |a purriied clgne. 20
EXAMPLE 14 ing of Bt 170 cDNA El one THe Bt (d)-cont dilni ng phagem d
was exci set-t+a—vtvo—tstn ——het Pt phagc -as—deseribe A 25—+he

I nstruction manual of Zap-cDNA synthesis kit (Stratagene, La Jolla, CA).

ORI e by oy e sk L e R TR LT
pri1e | OSYSLENS) . 1S ee S een epl ace 1] |
WO 01/ 308 1humangh fram the Singaperg sergtestedSh3/dP) ‘F‘B‘E"' ey A0%REpitiXe Fractions 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.

10 TABLES  Summary of the results of dot blot immunoassay
Positive Negative Total Sera Tested
Singapore sera 13 (68%) 6 19
Taiwan sera 11 (30%) 26 37
A polymorphic variant of the Btl1l gene were isolated by Rapid 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



Lrerer £ 10l 1~ 1 EXAMPLE 17 '_Se.q'uence ahal ysis The sequences were aligned
and honol ogy anal ysis was performed using the BLAST 5 network service

provided bywddisg@pal Center for Biotechnol ogy Information,&h EXAMPLE
18 Frequency of IgE binding 10 The freguency of |gE bi ndirl)ng,\iﬁ/z;ls”))I &% er mi ned

by pl ague i munoassay nethods. A purified Bt10 .cl one was pl ated out
densely and were lifted onto | PTG saturated nitrocellulose filters
(Arersham . Lifted filters were cut into gectors__and probed with 13

mte-allergic individual sera, and 1 nond fopi c serum as negative control.

Bound I gE was detected with anti-human | gE al kal i ne phosphat ase conj ugat ed

(Sigma). 15 EXAMPLE 19 Subcl oning of Bt10 inserts into expression vector
The Bt 10 cDNAnsomplete Froynd’s Adiyawthatdey 14iagd 2 ELIBA yEs redfqrmedde determing the BanH

and 20 EcoR}jek 681t '}BEH enzynme sites, and transfornmed to BL2 1. The
fusi on prot ethr? wa% pprq‘(g:)d uced by 1 mM IPTG induction and purified using

gl ut at hi one Sepharose. Bt10 was then subjected to cleaving by tronmbin. The

| gE-i mmunobl otting was performed to Mﬁ"ﬁ the allergenicity of the
fusion protein. 25 EXAVPLE 20 SDS PA £ i munobl ot assay | mmunobl ots

were prepfred by | oading about 208DNg/ Rk sébeeriing - Bt 1 O and GST on a 7.5%
w v SDS- PAGE, followed by electro-blotting onto nitrocell ul ose nenbranes
30. (Hybond-C extra, Amersham Life Science, England). The allergenicity of

Bt 10 vas. det Sérsinifl of he0p.| Sepiclii URRIZARL (DA BbHRY |Was blGorkied! By Wi
bl ocked in PBS containin Tﬁ?‘? Sheet Has_ Been Refal?%ced VE;\D 0113081 ©
PCT/ AUOOi 012@pmynoasspy |methads,- [using mpyse aati-Dp 10 polyclonal antibodies prepared as

described in Example 14. Phages were plated at 10,000 plaque-forming units (pfu) per
10 135mm petri dish. Plaques were lifted onto IPTG (isopropyl-8-D-thiogalactopyranoside)
saturated nitrocellulose 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 tetrazolium). The positive plaques were picked and further screened for a purified
clone.
20
EXAMPLE 16
DNA sequencing of Bt10 ¢DNA clone

The Bt10-containing phagemid was excised in vivo using f1 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).
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-70- 0.05%v/v Tween 20 (PBST) and 5% w v non-fat m | k. After washing, each
bl ot was incubated with 600 Al of individual allergic serumdiluted 1:5 in
bl ocki ng wobiysdspn overnight at 4C with continuous shakpagavobgahl ots were
then vigorously washed thriice wth PBST, followed by incubating with 2
pg/m of biotin-anti human | gE (PharM ngen, 5 San Diego, CA) at room
tenperature for an hour. The blots were then washed as before and were

subsequent |y incubated with ExtrAvidi r_16§(_)nj ugat ed W tThis RfdeOpfds & S& Si(gma)
(1:4000) for another hour at roomtenpefature. After MM %hal s

were devel oped w th ECL-PLUS western blotting detecti ent kit

(Amersham Li fe Science, Engl and) - ar.adi ogr aphy. skin
pick tests Skin prick tests were cmyggﬁccordi ng to the protocol

previously described (5). BrieflySequbhcdduhsls n of the forearnmls volar was
pricked with a disposable lancet with the presence of an allergen droplet.
The prick was regarded positive when a wheal dianeter is greater than 3X 3

mm after Syhl Lankd0 vidh alita'dol honfidg Chnafiflis il b oriblel Uik e BILANT

G ycerol er an of histam ne Vere used _as negative and

positi Ve cuoetwork servicegrpddad bydVational Cegtenfor Rigtechmplogy drformation NEBDwer e used
in this study. 20 EXAMPLE 22 DNA sequence anal ysis Two positive plaques
were obtained after screening of approximately 6 x 104 pfu fromthe 25 Bt
CcDNA library, designating clone 1 EXAMPLEM8se cl ones were further purified
to honopgeneity and the inserts_were se ed. ‘Nucl eoti de sequence

anal ysis reveal ed that clone f?@"%ﬂfc%%%f’gt he 5 end. The conplete
nucl eoti de sequence was obtained in the other clone, consisting of 1014

base pair (Fiqure 9), including 6 bp long 5 ngn-translatin regj on. The
sequent@ h%%e %?‘IWP@’ afaleE binding was fejempnesd, by plagus “%W%ss%?dﬂetﬁ‘?fiﬁo L TAA
at 30 posig{sc:a%d%%otel 6 LwagBiapdd SO iGN alkP Sieré CHEdN Bnto! ARG Chaftrdted f Or 2

284 am no [ nol ecule. The full length clone is designated 't10 ". The

cor r espondhitrgegiutse ifitters Amershamd Liffed Hltors wsrercypdnto mepsorsnd probed with 13

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 Btl0 cDNA insert was released and ligated to pGEX-4T1 vector with BamHI and

20  EcoRl restriction enzyme sites, and transformed to BL21. The fusion protein was produced
by 1 mM IPTG inducﬁon and purified using glutathione Sepharose. Bt10 was then
subjected to cleaving by trombin. The IgE-immunoblotﬁng 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
7.5% w/v SDS-PAGE, followed by electro-blotting onto nitrocellulose membranes
30 (Hybond-C extra, Amersham Life Science, England). The allergenicity of Btl0 was
détermined using IgB hninunoblotting. Briefly, the blots were blocke_d in PBS containing



-71 to as "Bt1 O'. The nucl eotideand—torrespondittg am no aci d sequence

of Bt 10 are defined in <400>28 d <400>29, respectively. EXAMPLE 23 5

Protei n seoqwengsisgnal ysi s Protei My} = ‘bgy sear gignanopesi or red by

usi ng the Advance BLAST search f1 Il dfsearch results shows a very
r

significant honology of BtlI0O to o ates troponyosin,

especi ally from Lepi dogl yphus destructor, Dermatophagoi des 10 fari nae and
Der mat ophagoi des pt eronyssi nus. Bt 10 showgd 96%.identity to published Der
f 10 and Lep d 10. Sequence alignnment al so showed Btl O shared 95% of
identity to both of Der p 10 sequence. Figure 8 shows the alignnents of
t he deduced LDo .acid of \,h fromyari.pus speci.es of mies

nent i oned be&% é.VMﬁ@%i@n@%&S%%W e??%%ﬁﬁﬁﬁ‘uél%gvfaﬂ&nﬁ%%q’nm??was
Ml tiple Seqisgibaged witAN60ONji1 RAGHEEBual ldilefme Wi difutéd -0 iP GlRkingTeoNGiRE S Y

Ni ne out of 13 mite-allergic individuals' sera used in this assay showed a
positive resevemightay 43H vtk continyoup shaking: Theblpgsorere drenvagareysly wyshed Huice | s

no | gE bi ndi h . . ' - | r | gure
10) . Y ExanPLENSS %Stgr gosl@%&n B ﬁ@%}“ﬁf‘ﬁ@% ?%,ﬁﬂ 8%@’?%&1’%%3@ @’Skki\g@éiE{On of
reconbi nakht SamsDizgo,BLA atcloometegparstue for agheurbThlblats were thed vedshédDss befora
7.5% w v SDS-PACE (Figqure 11). .Lane .3 af Fiqure 11 jg BtlO that s ran at
Sround 35 kER e BhiueIH habaft gyith BrAviinrptiselsd mitt provdiesiens

gl ut at hi one @gFEOOPfr BAGthdriheat it 96bm tehiperatiné. Atter ivashin® RC Rl Wk abfeloped Bt | O
Is 33.2 kDa, which is simlar to Mag 44, as 30 reported by A d et al.
(29). This SKihECGLRLES westeen blgitiag dptection system reagent kit (Amersham Life Scigpse,
01130817 PCTEAURY MPAforadidgaphy.

10

EXAMPLE 21
Skin prick tests

Skin prick tests were conducted according tb 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 negative control 30 minutes after the prick. Glycerol-buffer and
1 mg/ml of histamine were used as negative and positive controls, respectively. 25 pg/ml
of purified allergens were used in this study.
20
EXAMPLE 22
DNA sequeitce 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-uanslaﬁng
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 “B¢10". The corresponding protein is referred



EXAMPLE 26 | gE-bi ndi ng study of reconbinant fusion 8110 The ability of

| gE- bi ndi ng of reconbi nant fusion Bt10 was determ ned by Western 5

Bl otti ng wbéogseser 12). The results showed that the Bt 10 pawAvnweprzoduced i s
able to bind g of mte-sensitized individual significantly (Lane 4,
Figure 12). Individual B also reacted to degraded product of- -GST-Btl O,
which ran at | ower nol ecular weight, shown in lane 4, blot B, Figure 12.
The 1gE-Dbinding band at around 35 kDa iy _Bt crude extract might be the
corresponding protein that is present in nature (Lane 2, Figure 12).
Non-fused GST was 10 | oaded next to fusion BtlOin order to show the |IgE

reactivity,is, eiafi . . [ t wo
hi gh nol ech a&rﬁagi‘ %Bélg?tgeégdgg%e sg‘g&edufgtc)ﬁgi ﬂél{(ﬁ@gqqﬁg%éeéa? IT*? lgo %igﬁ?ﬂn-r%g?%s

i ndi cat ed 400>28and ¥400c29trespectivelne 1, bl ot C, Figure 12). EXAWPLE 27 15
Skin Prick Test The tronbin-cleaved Bt 10 was tested in vivo by the skin
prick test. Thirteen out of 109 mte-sensitized volunteers showed positive
reaction to Bt10, which contributegxovpPrEX30Xi mately 12% of the vol unteers
tested. Fifty-four of the volunteers were also tested 20 for shrinp
reactivlty and 11 of them reactqtebiaquence|apelysihr ce of these

shri np-positive individuals also have positive SPT to Bt10, which m ght be
due to the cross-reactive allergen, troponyosin (30). "Exanples 28 to 39

relate to Botet seqpendeshamlagygarciEavas pedformsidcy Wingathe giviauc ST searelw
shoveq Dokl eaS' ¢ sl WA Vi ol b of 7 gl 1" ©
| gE i mmuningertebyatesTtnopontybsin; esplecialBefrom Hpidagiyphus \dedthictdr] Detradtbphiagdided | | | WO
01/ BOBH %/naA%y B%%Zophzgo_idey}ritesrorggﬁre:&s. s g\%gc_l 555’2 lige%'taigy to published Der

f10 and Lep d 10. Sequehce 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 Sequence Alignment 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 serum (Figure 10).

EXAMPLE 25
Expression and purification of GST-Bt10
25
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 Aki ez al. (29).
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EXAMPLE 29 Screening of )gTll exprssion library of B. Tropicalis 5 Library
screeni ng was perforned by plaque I gE i nmunoassay. The pool ed sera was
adsor bed Wb ohesat € prepared fromE. coli (Y1090) and r%&B%? E. coli
containing GST-Bt5 overnight at 4C on an orbital rotator betore use.
Phages were plated at 5-10,000 plaque-formng units (pfu) per 145 nm petri
di sh. Plaques were transferred to nitrocellulose filters (Arersham that
were saturated with. isopropyl-ft-D 10 tﬁ'&ogal actopyranoside (PITG. After
bl ocking the filters with 5% w v sol uti on“of non-fat mlk powder for 1
hour, they were then washed three tinmes with PBS containing 0.05%v/v
Tween-20 (PBST), followed by overnight incubation with sera (1:1 dilution
in PBST with 1%wv non-fat mlk anEXAMBBEZS, sodi um azi de) at 4C. These
filters were agai n washed gt P : isncubated with the
nonocl onal anti-human | gE { aéﬁ?/\'g @%%gﬁlﬁ%%%p g{jaose conj ugat e
(1:1,000 dilution) for an hour at roomtenperature followed by three

aehes 1 e et A JShrCol o Sy il

towel s and en | oprng s
5-bro rml- 45 c hBhottingIFigueko12)) The:p’eJc ﬂmrfbhm&d(tlﬂiﬁrlt]}l%, BtH) usion prodhced isralblehb Eﬁxd IgE
tetrazolium (NBI, Si e a to a our,, An__intense IS r
col our react iggﬂl-{??@‘ﬁ%gg‘i ‘Hﬂ’ivt‘{gfﬂe‘égngim a'l“g"ehl’r?é%‘? i3 P“dm%‘aé B&YF@ TEaf
reacts posit dogpddéd prodb&tf GSTIE10, Mtich raf bt 15WEH REIbAThr Wight \sBéwhh inAakl 4, bRy al

rounds of plating and__screening to obtain a Egre si ngl e pl aque. The

frequency of Bj fetieck (Thelgk-bmdinghand phareundy3S kPain Bt grudgtextiagt mejgkicheathe r om

the mte all i iﬁ&gﬁ. : Mes@g@ ' he
pl aque IigE imﬁ%gggrgy as d%%&??%gﬁﬂggove. E%(?}I\gfgqg% umanedl%;gglgvag
reactivi 1§ oloadadamextioofision BtI9, intordep it sHowsthd &gl reactjvitytie speciftrute RV biit o E
reactivity o I t i tj fall own ri,ment was
per f or med. 1@824? gfef go%gﬁa'gg’f Iiee‘ggvlf\lnk @hllnfg)fé“én}lérl v%lg@@rﬂtelﬁls%@ﬁ%gg? t}{eonog_- .30
tropicalis especificbinding aa indixgtet by aegating cantrob@uaner],\bdot e, Figaen12)] ndi vi dual
serum from each candi date was adsorbed with |ysate prepared fromE. coli
(Y1090) and reconbinant E. coli WO 01/30817 This Sheet H &s Bi ga

D

el

PCT/ AU00101227 | I~~I | 1l I~~~ 1 EXAMPI®27~~| - 74 containing GST-B t5
(1:1 di '{‘5“0”) overnight at 4C on an_Qrbital rotator before use. BtA2
Skin Prick Test

The trombin-cleaved Bt10 was tested in vivo by the skin prick test. Thirteen out of 109
mite-sensitized volunteers showed positive reaction to Btl10, 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 B142”
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 Ngt11 library by plaque IgE

immunoassay.
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Agt 11 clone was plated at approximately 1,000 plaque-form ng units (pfu)
per 145nmm petri dish. Plaques were transfbrred to nitrocellul ose filters

(Amer sharyobsugimer e saturated with isoprop7yl -, O Dt hhegabmeiRpyr anosi de
(IPTGQ. After blocking the filters with 5% wv 5 solution of non-fat mlk

powder for 1 hour, they were .then washed three ti mﬁd—an
0.05% v/v Tween-20 (PBST), followed by overnight incubation with sera (with

% w v non-fat mlk and 0.02% w v sodi_yg azi de) at 4CH HasfBebit Reejer e
again washed three tinmes. They were then incubated w al
anti-human | gE that was al kal i ne phosphat ase conj ugatH””Hﬂ’MWWt I on)
for an hour at roomtenperature 10 foll owed by three washes

After the last wash the filter was bl otted on paper towels and then

i ncubat ed in devel opi ng sol uti on CcEXAMPLE®R95- br ono- 4-chl or o- 3-i ndol yl
phosphate (BCIP, Sigma) and nitro blue tetrazoli NBT, Sigma), for half
to an hour. An i nt ens¥remingef i eersignlirany o %t ‘é‘i”@nal i ndi cates a
positive reaction (Figure 17). 15 EXAMPLE 31 Dot bl ot inmmunoassay The
pattern of reactivity of allergie sera agai nst Bt A2, GST-BtA2, GST-Bt5 and
GST wer® hibedry sereening dwas parformeds by nlegueoiREsimmunoagsay.c The paoled semewaer o
wer e taken d];:]%qx ' N1 | FecBint t Mab i
tropicali sa({e‘c‘é{%rg%g?&l | rgéegﬁ%glﬁgg{egmg@ﬁ uitdgtg)oﬁlg Ze, gﬁ‘gtﬁeﬁscfogvalgg%rgﬂ%-i 7.4)
and pl acedGST-B5 owerkiight atei€ opaperbitablotater Hefore uses Phages yeracplatad atdS-16, &) a

Bi oDot appar at Bi 0- Rad ,Labor at ofd I | T- Bt A2,
GST-Bt5 a aﬁ?%?’"é’ﬂé B cg?ﬁg.pe?r gﬁ S’Z‘%‘i ?gtggfl?sgbrﬁlé@reég‘g%%l %ﬁrﬁdﬁ/olum

of 200 Al rifdcaliuise tfilteps!gi{Aldessham) r ahat| | weres esdiyratedct with . visspropylg-Del p of

a vacuum punp.. 25 The npjt | 1.ul o aper s th enoved. and, bl ogcked

wi t h 5U8 w tiogalestoyrapgetde @gﬁ@e After ﬁﬁaﬁé%}v ‘ﬁ%o“}“ @&“ﬁ?@%&e’é‘ﬂ“@g) for

1 hour at pARPoWASHESY PhétirSthey Wre @¥AGvailed thize GithedRath FBSohtainie0.05% /v nut es
each. The nitrocellul ose paper was .cut into various strips .and |abelled

accor di ngl Tween2:@BST, feowied by ovemight ircybationwithgsrs (1: b dilution; ip £BSL with
over ni ght  pdy wHenbil£2 niilkeds@10.0284 WAT sodfihCdide) RePE. Thesk AfterdVefe héd'r ee

times, 15 mnutes 30 each with PBST at room tenperature; incubated with

bi oti n ant threeutimes. | ey (werg/then incuhated) witly the monpe¢lopal tantiwman JE tha waswed by
t hegc 3 i QU oo 1227
?gg wie!‘(h E%@?@ ??Eﬁ\w%%??x%;@egmﬂ%% Pﬁ\%)ﬁﬂ)él al%{rl\ﬁqg%%osrghat se %r

further 1 followedby 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-chlore-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 plaque. 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




roomtenperature and a final 3—washes—wth—PBSFof 15 m nutes each. The
ECL+PLUS ( Anersham Life Sci enceszs vvestern blotting detection system

reagent ki twoassdsged. NegativeTk exposed deqvdibioizzr
ni trocel | ul ose paper and devel ope 5 the specifications of
t he manufacturer (Figure 19). ' I ion of DNA from)gtll cDNA

cl one 10 Phages from i mmuno-positive plaques were anplified by the liquid
| ysate nethod. DNA was isolated using t Magi ¢ Lanmbda Preps DNA
Purification Systemkit (Pronega) according to the manufacturer's

I nstructions. EXAMPLE 33 15 Pol yrrerase chain reaction anplification
Appr oxi mat el y 40-60 dded in a 25 | reaction m xture

cont ai ni ng Ocqltmb'ﬁéﬁsg.fBﬁg(ll IZ@JY'%\%GP}/WH“%G* 4°&/‘§1f%¥’e°rbﬁt41r¥%tﬁ§’r before WW

dNTPs, | U of E{%d A

pol y?reraseobu i yl?%ﬂ”g% gene ?Qb orty C éﬁggpgdgug- %MF (gﬁl)g,m

per f or med usp&tgdaih(%lampf Mrﬁhers(ﬂmcmhammtwercymted .
t f 0 n

720 for 2 niBorki- @ék%a%&féé*% 34 (ET6), ey Pl e il Sosrd

el ect r ophbr esolstionsofynEhtAkilk poveder fotur hdurothtay \*3retelfhént washeq thréa t&gesmélél?gBS .

EXAMPLE 34 DNA 50 t a 1 {1 was,, adde 0]

20 | reacti oW%ﬁh@g%ﬂ?yﬁ?%go é’%%)’%m Pa(}’f r@@?@&‘“ﬁ%"? with, sepa, (i tg

reverse pri mey, vimsios £ milkf anBio@PYewabdinakide) ARE°0) PhesdiitersdWerbiaPdih Rdshed

Bi osyst ens), foI |.owi n he det ai ] ed protocol of the manufacturer. 25 cycles
of This SheBweefiges Acaingubated 1vithy themonoplona] patirhymam IgEs thet was

gggAﬁgéglgégﬂenecon%s 9&%“ ra)gggign SOéHf or uge%esecon‘lé)@gr ggg

for 4 m Aot ebllopshbpthreg 3vashes 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 signal 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. tropicalis 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
strips and labelled accordingly. These strips were incubated with their respective sera
overnight at 4°C in a shaker. After whichi, these strips were washed three times, 15 minutes
30  each with PBST at room temperature; inctthated with biotin anti-human IgE (2 pg/ml) for

1 hour at room temperature followed by another 3 washes of 15 minutes each; incubated



5 Expression of Bt A2 reconbinant protein The Bt A2 was successfully cloned

I n the pCEX system for reconbinant protein expression in E. coil
(Phamaciw@omsosyel | as in Pichia vector (pPlC9) for exprersummias a
secreted protein in Pichia pastoris (Invitrogene) follow ng the protocols
of the manufacturers. 10 EXAMPLE 36 Expression of reconbinant B, 44 clone in
E. coli The Bt A2 clone was anplified by PCR using the priners 5 - 15
CGGGATCCGCTCTCGACTTTACCAGC- 3" (BanH shke in italics) [<400> 76] and 5' -
CCGAA7TTCFTAACCCCTGGAGECCAG 3" (EcoRl site in italics) [<400> 77], the PCR
product was cut with BanH and EcoRl. The purified clone Bt A2 from BanH
and EcoR _dj de s || gated : . | | and

£ anst or ot As i perbasEFnd S cute Bhabninkdd 3 R, Tk SR
restricti ofomempeiatir®©india fingli Pweghed Fith RBST ol fninutescbathh. The HTIAPLAIS t ur e
of reconbi pant was 0 in Luria broth containin 100 gg/pdl of anpicillin
to | og phaimersham Iﬁ:f‘? gﬁ&’&ﬁ?@d Wtem &10%'1% &te‘i%%p%'gm rﬁgg"q‘ e G388

thi ogal act N%gaa fifih gk«zdakgm expo&dd|ts themittodaMilsesiaper ahddevilspedaterdiagth wWashed

once with , . pH._7. el'l eted cells were thoroughly sonicated in TBS, pH
7.4 in 1 hethp resificationsrof the manugachwesr|(Figussy 1% ul f onyl fl uori de (PMSF), 20 pg/m
of Dnasel and 1% v/v Tween 20, 25 and centrifuged. The supernatant was
applied to glutathione sepharose (Sigma) colum followed by elution with
10 mM reduced gl utathione in 50 nMEXAMPLER#23. 0 as suggested by the GST
purification Mdul e (Phar | ' J p protein was cl eaved
with the enzynme thronbin ??&ﬂﬁﬁféf%fﬁ%ﬁn’%’?r%%f the fusion protein
at 280 rim wavelength) in the presence of 1 nMof CaCl2 with gently
shaki ng. at._4C oyerni ght. The 30, reaction m.xture s then passe ough

S ho 1 Th ot PO RGN0 oRGrE Rtk o AmBltby R ek BB A L O
protein Btwes {sbiatddr @sidgd theCMagid) Lantbdl Megs DNA Putificdtion Syeterkit (PRintegieet
Has Been Replaced 111111111111111111111111 WO 01/ 30817 This Sheet Has

BeRepl PCT/ 2900fdmg o she man T ftuclignsy 7 + coul d be eluted out by the
addition of 2 mM of Gutatione Elution Buffer (10 nM
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 N\gt121 forward and reverse primers, 0.2 mM of dNTPs, 1U of Native pfa DNA
polymerase, 2.5 pl of 10X Native pfu DNA polymerase buffer (Stratagene). Forty cycles

20  of amplification was performed using a 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 QIAEI
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

R
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and i reduced glutathione in 50 M Tris, adjust the pHto 8.0) per m of
colum nmatrix. EXAMPLE 37 5 Expression of reconbinant BIA2 clone in the
yeast Pi chiwollgasdseri s The Bt A2 clone was anplified by P prinmers
5' - GAAMAGAGCTCTOGACTTTACCAGC- 31 [ <400> 78] and 5' - Fectidifonif
CGGAATTCTTAACCCCTGGAGGGCAG-3' (EcoRl site in italics) [<400> 79], then the
10 PCR product was cut with EcoRl. It was subjected to el ectrophoresis and
further purified wusing QAEIl Cel Purif'éation Kit (150), Q agen. It was
ligated into P. pastoris expression vec pPI C9 (I nvitrogen) for

extracel | ular expression. The vector pPICO was previously digested wth

Xho | and then treated with Kl enow enzynmes, and fi nal l%gcdl gested with
EcoRl. Aft er amplificetiepwere pesfermed inGensr Mg PCR System 3488+ Each syclansiz 96°C

(I'nvitrogen)s,-86% 80°ESof &idd {e otei n produci ng cl ones
according to trae %fgg%sgcol soo st"'ﬁe &?gctﬁ@rﬁl EHf’he Pi chia host strain GS
115 has a defect in the histidinol dehydrogenase gene (Hi s4) which

prevents it from synthesizing histi dﬁmﬁ%ﬁxpressi on plasmds carry the
wild type Hi s4 gene which conpl enent he host, so transformants are

selected 5for their ability Expr&sionopBtAD reboribindnt @eotbini ent medi um
Transformants of GS 1154 with Bgl 20 II-linearized pPIC9 construct favour
reconbi nation at the AOX1 |ocus. Displacenent of the al cohol oxidase

(AOXI) st ructhy BIA2GRRRuAESHIS cwnem th@ﬂGERCsY/st&ﬁ férréc%xﬁb%{m

Bﬁ% :gressuon
transformants. By pat ching of replica-plating on mnimal dextros
versus M ni i@l E. Wé’t@hﬁmm@\m velheein Pighiavegton (RRICY) foresxhrension ag alswetpd on

sl ow) transfarapn ?! or mant s
were then grlgwn o&z’r ni g#@fbpﬁ@@%&%@?@%%&hﬁ@ﬁﬁgo?ﬁ%ﬁ Vv ﬁf‘asi extract,
2% w/' v pHbt one, 100 nM pot assi um phosphate, pH 6.0, 1. 34%w/v yeast
nitrogen base w th amoni um sulfatemg/wv biotin, 1%v/v

gl ycerol). Overnight cultures were t %erred to a larger volunme and
grewto OD. 2- 6 at 600 Espressionlof neombinant Bot2diefesn ETbsth the cel | s were

spun down and resuspended in BMW nedium (0.5% v/v nethanol replaces the
gl ycerol of BMGY nediunm) with its 30 volune reduced to 1/10 of its earlier

vol ume in BMR¢ “ﬁtﬁzcutzrouée was adniphfRE By Or PER f QingeVvaedl pmess 150 of
super nat ant was _taken dai Id/qfromthe culture to screen for This Sheet Has

Been RepldacdeCFBATECHSTFLCTOGAGTITALCADE33 {BamH1 site in italics) [<400> 76] and 5°-
CGGAATTCTTAACCCCTGGAGGGCAG-3* (EcoR1 site in italics) [<400> 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 of a miniprep
20  from transformed BL21. 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 8-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 phenylmethylsulfonyl fluoride (PMSF), 20 ug/ml of Dnasel and 1% v/v Tween 20,
25 and centrifiged. 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 4°C overnight. The
30 reaction mixture was then passed through the glutathione sepharose column and the elute
was the 7 kD recombinant protein BtA2 (Figure 18, Gel A). GST was bound to the column
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-78- reconbi nant protein exr\esm—on—aﬁﬁl—a{——t—he_sarre time, 100% v/v nethanol
was added to a final concenth?t on of 0.5%to the culture. The reconbi nant

protein iwobhssguper nat ant. vva RtmlaaedSDS- PACGE ¥R o0/oxR7 (Fi gure
18, Gel B). A suitable clone grow in large volune for nmass
extraction of reconbi nant A2 EXAMPLE 38 SDS PAGE

Reconbi nant proteins were separ at ed by norma tricine SDS-PAGE. The cat hode
buffer 10 was 0.1 MTris, 0.1 MTricing_ 0.1%wv SDS, pH 8.25 (adjust pH
with Tris or Tricine) and the anode buffer was 0.2 M Tris, pH 8.9 (adjust

the pHwth 6N HCL). Sanples were denatured and reduced by boili ng t he

Loy v ol el opuid e e it e e of 2 et Gifigione ElR Ml Bloi, © ©
- wei ght  nar kghicel btndifiohein, SOBMMIREE) ¢hediBPloi 80) pePmi Sfcolighn matixt he 15

el ectrophoresis was performed at 20 mA/ gel (approxinmate voltage 100 Volts)
until the bronophenol blue reached the bottomof the gel. Gels were
stained with Coomassie brilliant xevPLEs? (Sigma). EXAWPLE 39 20
Sequence anal ysis The deduced nucl eotide sequence was subnmitted to the
dat abas®s of the Kxprestion ofxgcambinantditARiclone imtheversy PichicoPastarison (NCBI ),

usi ng the BLAST network server for sequence honology search. The am no
aci ds sequence honol ogy search was carried out 25 simultaneously. The
nucl eot i deThequBiAZe afloriche wasonamiptified7 Wyp iPCRenysing Tthes iprivlersdess’a

| i nker seq ce untr tedr | on tha ly-A
tail, and %ﬁggﬁ%‘%&ﬁ‘gﬁ%@%&?’ codi ﬂg%begl on ?%r th\(,a\g‘nr econb%?ngt I on
prot ei n W tEELATEITAASTCCTAGAGBGGAG 3 (LRl site i italicd) p<i082 JIP Hien thee

deduced peptide has a cycteine_rich between nu Ieotlde r es 7 o 200
as det 8t eg CRprodygt was o JatbEogR1 tﬁ@%ﬁ?‘?ﬁﬁﬁ’é‘l %cﬁ"gﬁ gﬁ‘if

01/30817 Pgl gﬁ?ﬂ@é g%izfunﬁcZﬁoﬂ Rt Q503! Qfagen( NGHRs ligated hrﬂGE P&tm&eﬁﬁéﬂ\ﬂr k
server. The 1'hferred am no acid sequence
vector pPIC9 (Invitrogen) for extracellular expression. The vector pPIC9 was previously

digested with X%ol and then treated with Klenow enzymes, and finally digested with
EcoR1. After ligation, it was transformed into P. pastoris. GS115 (Invitrogen), screening

15 for recombinant BtA2 protein producing clones according to the protocols of the
manufacturer. The Pichid 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

for their ability to grow on histidine-deficient medium. Transformants of GS1154 with Bgl

20 [-linearized pPIC9 construct favour recombination at the AOX1 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) transformants can be
readily distinguished. Several transformants were then grown overnight in 1 ml of BMGY

25 media (1% w/v yeast extract, 2% w/v peptone, 100 mM potassium phosphate, pH 6.0,
1.34% w/v yeast Ilitrogen base with ammonium sulfate, 0.00004% w/v biotin, 1% v/v
glycerol). Overnight culhres were then transferred to a lafger volume and grew to O.D. 2-

6 at 600 nm wavelength to los phase. Then the cells were spun down and resuspended in
BMMY medium (0.5% v/v methanol replaces the glycerol of BMGY medium) with its

30 ..volume reduced to 1/10 of its earlier volume in BMGY. The culture was allowed to grow
for several days. 1 ml of supernatant was taken daily from the culture to screen for




from nucl eotides 9-218 indicated That this partial clone codes for a

prot ei n of 66 residues, wth 8 cy N the nolecule (Figure
16). 5 Exawrgbgﬁsfbo to 47 relate tO K . C vari aersuoobisyVPLE 40
PCR anplification and cl oninpg of B}Tﬂ 10 Genom ¢ DNA seqguence
for Bt5 was cloned by direct PCR angl storage mte, Bt

obt ai ned from Si ngapore and Col unbi a. Bri ef I y numerous of mtes were
suspended in 1 X PCR reaction buffer (1Q,nmM KCl, 10 nM (NH4) 2SO4, 20 nM
Tris-Cl (pH 8.75), 2 nmM MySO4, 0.1% Triton X- 100 100 g/m BSA) and boil ed
at 100C for 10 m nutes. The sarrpl e was cool ed on ice for 10 m nutes. The
PCR reaction was carried out in 1§§PCR b,uff 0 ta 0

dNTP, 20 pnoxee@nbwargme@éﬁeresswam éﬁé‘%"ﬁ‘? SV em ?‘ngé 3nfu
inafinal Vﬁﬁﬁ%&d&ﬁu&ﬁﬂ &bs%ﬂ&%&&ﬂﬁﬂe Thé P&Bmﬁﬂ%ttﬂi‘&eﬁﬁﬁ t}&%ﬂp&mﬁum& are
5' CCCGGATCCACAATGAAI CTT3' <400>35 (ﬁ)l’l ner)

5' GCTCTAGATTMHMWM (IQXW@?@lg‘HPllﬁeG?l ) éssp‘éém? %P?Waﬁ?f‘écchdéact i on

was heated t 1,&?%} I tes, and 20

pol yneri zed %O%gl%rgéwguﬂr%%%&g 0 forl o gﬂab 131 A{)éel?s&&?hgi#pl |f|cat|on

each cons§sting of 95C for 1 mnute, 57C for 1 mnute, and 72C for 2

m nutes. The final step of the |ast %&@gg ended 72C for 10 m nutes. One
hundred fold dilution of the pfu arrpF was reanplified using
Taq pol ynearse. The gel purified PCR EDSPACE vvas then cloned into the
pCR2. 1 vector using the TA cloning kit (Invitrogen). Sequence of the Bt5
genom c 25 gene was determ ned by ABI PRI SM DNA sequencing kit. This Sheet

Has Been RepRaGghindht PrbtediSiére BepataAddOty Hdriml tricirROSIRNCHH: The catBod@PBufli on

of antigens (a) Puritication of reconbinant Bt5 5 The r.econbi nant

al | er gend0 Bt Hahed Mé@h‘ %&rMﬂT@@ei%lﬁg” v SRS PH AT (ﬁl@bﬂ{ vith Tris orsTriging)j ¢ 1
O L e T LA Tl LGS QS R HCI) Sl L)
t hen cl eavedddmturddr mmibreduced by boiling the samples in a 0.1% v/v mercaptoethanol, 4% w/v
SDS, 0.01% w/v Serva glue G, 12% v/v glycerol and 50 mM Tris, pH 6.8. The samples
and the molecular weight marker (14-97 kD, BioRad) were applied to the gel and the
15  electrophoresis was performed at 20 mA/gel (approxiinate voltage 100 Volts) until the
bromophenol blue reached the bottom of the gel. Gels were stained with Coomassie

brilliant blue R-250 (Sigma).

EXAMPLE 39
20 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
homology search. The amino acids sequence homology search was carried out

25  simultaneously.

The nucleotide sequence of the clone is 507 bp in length. This includes a linker sequence
ggecagag, a 286 bp 3° untranslated region with a poly-A tail, and a 218 bp probable
truncated coding region for the recombination protein with a stop codon (TAA) at
30  nucleotide residues 219-221. The deduced peptide has a cycteine rich between nucleotide
residues 70 to 200 as detected in the databases of the National Center for Biotechnology



di gestion. The cl eaved proteins were separated fromthe GST fusion partner
by another 10 round of affinity chromatography using the gl utathione

agar ose beadws3@imd t hen anal ysed on SDS- PAGE gel . Prot epesaAB®ic227
filter-sterilized before use. (b) Preparation of crude mte extracts 15
Lyophilized Bt mtes were honobgenized in the presence of |iquid nitrogen.
The honogenised mte proteins were extracted in PBS buffer for 48 hours at
4C. The extracts were anal yzed on SDS4BAGE gel and then filter sterilized
bef ore use. EXAMPLE 42 20 Establishnment of T cell tines fromallergic

i ndi vidual s Ten allergic individuals have been selected on the basis of

their ski Je b i : i ndi vidual s ke skin test..positive for
Bt The PeRoTPRT NGRS dog AP BEAST Rk 16 intaitl doinf duidfBtuente o
cul tures wieom riuclestides 9218 findicditetithili thisrpastial elohé oades fortarorBreneb rEidicynd of
antigen sti atiqn erforned wth recqonbinant Bt5 allergens. The

anti gen- %ﬁkﬂ%ﬁﬂﬁgﬁ%mﬂﬁgﬂﬁwg @'hé%“e iét abli shed. Two cell |ines have
been used for the epitope napping using a panel of synthetic peptides.
This Sheet Has Been Regplaced 1111111111111111 11.1111 WO 01130817

PCT/ AUXY 01227 ----- s 40.10 47 relgte to Bty pehnorphievarignés"Been Repl aced
11112112 ML ( i 1111111 I EXAMPLE 43 T-cell epitope nmapping Sets of

peptides covering the entire sequences of Bt5 were made by the Multipin
met hod 5 by Chiron M notopes Pty. EXAMPLEH0 Victoria, Auatralia. The

purity of the peptides nfir Nyl rformmance liquid
chromat ography. The pe%ﬁ?ggﬁ&%%%"%gic%gf%‘ggewfg?ﬁfﬁeno acid residues in
| engt h, overlapping by 10 or 13 ami no acid residues Peptides 35- 67 are Bt5

gregt ! dﬁ)s d&esnlo%g ﬁl\ﬂ{' setqblgncg%grl ﬁtsq;fas% c?nleh %9%9re§t%i§§%§li€§aﬁ§ﬁ (5)f stg)rea é Irrgt%,s 80-96

)

Bt obtained from Singapore and Columbia. Briefly, numerous of mites were suspended in
1 X PCR reaction buffer (10 mM KC1,10 mM (NH4),SO4, 20 mM Tris-Cl (pH 8.75), 2
mM MgSO,, 0.1% Triton X-100, 100 pg/ml BSA) and boiled at 100°C for 10 minutes.
The sample was cooled on ice for 10 minutes. The PCR reaction was carried out in 1 X
15  PCR buffer containing 100 mM of dNTP, 20 pmoles of each sense and antisense primers
and 2.5 units of pfit in a final volume of 100 pl. The sense primer and the antisense primer
are 5‘CCCGGATCCACAATGAAGTTCGCCATCGTTCTT3® <400>35 (primer) and
5‘GCTCTAGATTATTGGTTTGAATATC3” <400>36 (primer), respectively. The
reaction was heated to 95°C for 5 minutes, annealed at 57°C for 2 minutes, and
20 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 pfit amplified sample
was reamplified using Taq polymearse. The gel purified PCR fragment was then cloned
into the pCR2.1 vector using the TA cloning kit (Invitrogen). Sequence of the Bt5 genomic
25  gene was determined by ABI PRISM™ DNA sequencing kit.
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the peptide variants of Bt5 (refer to Figure 20). These peptide variants
contain naturally 10 occurring nmutations of Bt5 proteins. Subsets of

adj acent pewbiogisggier e pooled for initial screening, an(}cqm%?{gﬂgﬁe

pepti de pools that were stinulatory were exam ned in further etail for
the identification of particular epitopes. T-cell:lines specific for Bt5,
were generated from PBMC of ten allergic individuals. These cell |ines
were tested against the synthetic pept i_%@g by T-cell proliferation that
was neasured by thym di ne uptake assay. EXAMPLE 44 Cell proliferation
assay T-cells (1 x 1(5) were cultured with or without irradi ated antigen
presenting cells (5 x 10) 20 in a fipal volune of 0.2 mM in conplete RPM
in the presence of varying concent r aEXAMBRE 4L, ot ei n ant | gens. Tridium
thym di ne ([3H TdR) were added at pﬂ&,ap,gws,fazggegpurs or 96 hours for 18
hours. Cultures were harvested and thym dinhe i‘ncorporation was anal yzed by
liquid scintillation. 25 EXAMPLE 45 Anal ysis of Bt5 genom c sequences The

i nventors hayg sh ; ree of sequence pol ynorphismof mte
al | ergens eyagrtsp&aqdl}g%gﬁ’??ﬁggn ‘Ai“#gg%t on the host immune system i ncluding
both the funoral and 30 cellular inmune responses. As Bt5 is the main

i ndoor allergen _causin st h Ln t.ropic and subtropical counfries,. it
Wil be. i npoR beareonay afiereens B bae hect pusfied aing Fscombimapt /L cof 5 R pithis
Baer Repl acegluldtBiéht! -Hfdnéferisd (G818 Brbleins Were pRAKYA'BY RITinft{ cBrokmmtoprdphy Bt 5
gene(s). In agcordance with the present invention, the inventors have

cl oned the g%@@@%%@@e&eaﬁ Fhe, pyefied) profgjnsawerg themy clesied yotheambing

i ntron sequegigBtion ATt 8ved Bi5d ' ng,ﬁe,b.g;e
identified (Igilggure 21).a8egﬁde%ﬁféseg%le]s?% 5 a%‘g&gthgg?%a?{es%? senrt %%oéheéene
sequenced0 obroyndetpffinisshramaegrphy wingthe itathiope agarase bradsend then emalysed om| v .

Li ke Der p 2¢nthais: i ggﬁ' § . in Bt5 (32). However, the
i ntron of Bt???ggﬁoﬁ'e}?wg%é i sﬁlfkt})(%tg{hll%ﬁ%?@%lﬂsﬁ her downstream of the
first codon, ATG than Der p 2 gene (32). The size of the intron is ranging

bet ween 54 t 56, b .th stretches of nucl eotides conposing of either A or
T base. Amon )th?rfﬁar\é%‘gw e itk v

15  Lyophilized Bt 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 BtS allergens. The antigen-
specific T-cell lines have been established. Two cell lines have been used for the epitope
mapping using a panel of synthetic peptides.

I
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vari ants, nucl eotide polynorphismare mainly found within the first half of
the coding 10 sequence (Table 3). Sone of the nucl eotide changes resulted
in some auhenscaes d residue - changes (Table 2). The resistgagloanges can be
found as the conversion of a negatively charged residue to a neutral
residue (residue 2), a positive charge amno acid tqQ_a negative charge
residue (residue 4), a neutral residue to a negative charge resi
(residue 12), a neutral residue to a ??gtral residueﬁ,{sgﬁgeg&ue e1 , 23 and
|

33), or a neutral residue to a 15 positive residue (resj % .
O her types of property alteration including hydrophodi

hydr ophobi ¢ resi due (residue 34), ' idue to alip

(residue 2), basic residue to aci dﬁ%@f‘g@g (residue 12), aliphatic
residue to aromatic residue (restiritdge mappihglec resi due to aliphatic

residue (residue 23), aliphatic residue to basic residue (residues 34 and
117). 20 EXAMPLE 46 Sequence anal ysis of & eDNA clones The first cDNA

seduence s B olfiss @VRIHE Sl oBiHCa Bt erd hdo By 5 MIRPI| etfocpa L 2

25 sequence o was re arabolla et al. (I6). The inventors
i ndeperfderiiy Chirors MimotapeBPs., (Iajtorn | \Gatotia AvatraliacTherpurity of the paptides was ed

using total BNA tracte from. ] . DoMWL, | 2 and
22 "the 1 rionaee Rt EE R ol Bpolbuoepfiy THEDeP el el 700 C 21
t Wo i npor t Eimine peidiresidues irstength, loeerddphihgdiydifas 13 apnimeedciresidwas Peptides B5-

ol ynmor phi ¢ resi dues. .t hat. were not: previ |y report condloy,o.30 the
(F:) DNX\ cl gne 7%?@5 B@Fﬁ)‘%&lgﬁ&oﬁtﬁﬁ{’@s-&ﬂgﬁ%g P er°$§t%?e§p%%g spﬁg °was a
hi gh WO 014he0dtide NirisntSoe Bit5 (Fefer be Biguic20)AThebe PepildoLdiants 23mtain! natdrhily | |
Lrrerr rrer =1 11 11 -83 degree of, sequenge diversity sho the
vari oul0 cOeuringimtations pf Bt pEoteing: ﬁ&hﬂ%@%@l@@gﬁ&ﬂ‘iﬁ(‘%ﬁ BP%@‘&% InBRAVPLE
47 5 T-cel { i SRR Lptide! sRls thit W¥R! stiffufatdry SwdrdeRARINGL if Blrtherpact
of the sequence pol ynorf p |sr?s found in the wvariouS Bt5 variants, T-cell

epi tope maggtihdorviths identifisatinsciof partigular aeitapes. of -celf dings, Apagific; 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.
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




peptides (Figure 20). As shown—m Frgure—23,—theT-cell epitopes recognized

by allergic 10 subjects are larggly |ocated in regions where polynDrphlc
residues angofhpseg; A substitutig gt Haghs Z%B am no ghrfhdofdiagHes
resulted in significant difference esponse. The.results suggest
t hat these polynDrphlc resi dues arl§ | i nportant for the design
and devel opnent of effective |nnunotherapeut|c reagents for the treatnent
of mte allergy. It has been reported tE t there was a snall but
significant degree of sequence 15 pol ynd ghisns exists in Der p 1 and Der p
2, the two major allergens for Dernatophagoi des pteronyssinus mtes

(32,33). Further, the pol ynor h| c residues of Der 2 were | ocated

regi ons cont aﬁlm@hwm gxisty- igpBtSo gens(8)2 Its apcordaggs Hﬁtht gtjePﬁé‘?m mYmpgn»cThéar

that the Seqﬂzelgﬁtgrsﬁl%é/ {%&hhé oitié Sdqubdbet BB g‘atlz QR dave

significant “1npact on t ne responses. Iherefor I't |s conce| vabl e

t hat these pninyonmethnaes,wotabsunhaesf 40 BtSgane vetiznts have hessridentified gFigee@1tesi gn

and devel opngnt of ff ment
of nite al | ePEPIeFR g t8escﬁﬂdl f@&bW§8ﬁ%+ Seé%%?cg%l aﬁ?mg‘? #ay]ﬁﬂl%ﬁ%

i nvent i ons deasd SibgepoteeBiahites] Respeotivety Wil Bertp2, wismlmmmmmmcmﬁu ons
ot her than those _specifjcally ﬁ(ﬁgsgrisged. lh'i tqQ be un tood 25 @lhat
the inventi of32)-FoWeYes th jntreq @ 15 SHPIg AL éﬁ§°%8’”‘°1 et i o £ ®&nt i on
al so i ncl udegylbbdonl ATOSHES BREp 2 RA¢ mmemmetm@mlsaawmmom to
referred to or indicated in this speC|f|cat|on I ndi_vi dual |

col | ectivel y56 bnm@rﬁ;mtchw@pfawpleemlcﬁ@mwfcﬁ &é) of iobase- A‘Hﬁ?&“’&f“%ﬁd

Replacad 1 [EPe nitotly BOBmbatett B it Vinin B el B of B (o8RG )

din Expl® | equgnczzramtgz} Sode of thel mbonda¢haegagmltedwm RUIeHATRINO R@émdvef t he
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charged residue to a neutral residue (residue 2), a positive charge amino acid to a negative

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 et al. (7), subsequently a partial
25 sequence of Bt5S was reported by Carabolla ef 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 polymorphic residiies that were not previously reported. Secondly,
30 the cDNA clones have extended 5°- and 3’- untranslated regions and there was a high
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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 development 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 polymoxphisrhs 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 potentially 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 also
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.
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5. A nucleic acid nolecule according to Caim2 conprising a nucl eotide
sequence substantially as set forth in <400>1 or <400>2 or <400>13, or a
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stringency conditions of 42C. 13.. .. sequence conprising a sequence of

nucl eoti des as set forth in <40ﬂ%ﬁ@11.ws@&mzﬂwwﬂk400>l3 or a derivative
! | t““sinilari@tngm@ﬂggpl or

<400>2 or <400>13. 14. A cDNA sequelillk ﬂw g a sequence of nucl eoti des
as set forth in <400>27 or a derivative thereof including a nucleotide
sequence having simlarity to <400>27. 15. A nucleic acid nolecule
according to Claim2 conprising a nuclegg%de sequence encodi ng, or a

nucl eoti de sequence conplenentary to a nlicT eoti de sequence encoding, an
am no acid sequence substantially as set forth in <400>28 or <400>30 or a
Thi s Sheet Has Been R%placed ~i .01/30817 1 _TL*1 0Ll LLELLLE VL VLT
1111 PCT/ AUO#H- 01255 ef @hy1895, Jallen drmyeol. 960 it8gue or. ninetic thereof
or having at |east about 55%or greater simlarity to at |east 10
contiguous am no acids in <400>28 or <400>30. 16. A nucleic:-acid nolecule
accordi ng t o3 ai Wittleman epli, $9%4gIns 4rak Hlergy drommpd ddB§661lsubst antial |y as set
forth in <400>28 or <400>30, or a derivative; honologue or mnetic thereof
or capabl e of hybridizing to <400>28 or <400>30 under |ow stringency
conditions. 3IZ. Bronswijkietabd087, Hokmdogicel #AGB8Ei ng to Caim 2 wherein the
nucleic acid nolecule is a polynorphic variant of the nucl eotide sequence
set forth in <400>28 or <400>30. 18. A nucleic acid nolecule or derivative
t her eof conpsd.si nChua etls 11998, CRicalmd R perimedl stilarsy 28] $20-89. set forth in
<400>28 or <400>30 or a derivative, honologue or mnetic thereof or
capabl e of hybridi zing to <400>28 or <400>30 under | ow stringency

condi tions agyl Witk PAIC PR IAUARRLPRIGE) EhaTRAMENIGE FRIHSSRERI Ng Lo an
amno acid sequence set forth in <400>28 or <400>30 or "a sequence having

at | east about 55% simlarity to at | east 10 contiguous am no acids in

<400>28 or 0> el i } i ines a
pol ypepti de %%gv i %@%&%% ?’%"gfg’???fi ')?‘3”% %ﬁh’qm%%&ﬁ%l&%‘
35. Chew etal, 1999, Clin. Exp. Allergy 29: 201-6.

36. Zhangetal, 1997, Clin. Exp. Allergy 27: 876-85.

37.  Sheketal, 1999, J Allergy Clin. Immunol. 103: 526.



19. A nucleic acid nolecule according to C aim 18 conprising a sequence of
nucl eoti des substantially as set forth in <400>28 or <400>30. 20. A genonic
nucl ei c agodusosiecul e or derivative thereof capabl e of pdyROsIZINg tO
<400>28 or <400>30, or a derivative or honologue or mnetic thereof, under
| ow stringency conditions of 42C and wherein said nucleic acid nolecul e

encodes a pol ypeptide having troponyosin activi t%ce
conprising a sequence of nucleotides aggset forth in <400> >30 or
a derivative thereof including a nucleotide sequeng I"Mm eet Has
Been Replaced ~1liltlll 110 1 11~ 111 WO 01/3 "m 1111
11(12 111t} éa PCT/ AU00/ 01227 C | -90- sinilarity fo k400> <400>30
and wher ei fL cDNA sequence encodes a pol ypeptide havi ng trepomyosin

activity. 22. An isolated nucleic acid nol ecul e or derivative thereof

conprising a nucleotide sequence encodlng _ C|€Otld? sequence

conpl enenthry to a nﬁtlﬁ%ﬁ@‘ﬁ@“"ﬁ’@q%@@“ﬁ’% “"%Fﬁ’ea nNgBg Aence
substanti ajloye fe 3 eﬁcerehbodusg &A&Qﬂén&&arg to Qeequ\-saéel Rodihg Bmtaﬂ \4Rerfén

m netic thereo avin east "abouyt 55%or greater simlarity to at

| east 10 cﬁmagnmmaaimmvsohwlmemmmofzstdpmemgaﬁrs@ed nucleic acid .
nol ecul e conprising a nucleotide sequence substantially as set forth in
<400>74, or a derivative, honologue or mnetic thereof, or capable of
hybridizing to <400>724 isolated nhdwcabldlmglewlc/a@oxdmghocﬁialm 2 avhertein theohite ed

nucl ei ¢ aci d | ecul e acgcordi % aim 23 which further encodes an am no
‘acid sequeﬁ?éim g’ ”er?éag’ 'no acid sequence set forth in <400>75
or a sequence having at |least 55%simlarity to at Ieast 10 conti guous

amno acids in <400>75. 25. An isgl ated, nucl uJ e, a cord| ng to
C ai m 23 of- 24 substw?la@yuclega tm‘?lﬁﬁ”!%acf’?fsg‘ e"ﬂnpﬂ‘ g T havi ng

an am no aghfles kit WBBmaA ogiRlish 1 n <400>2 or <400>13 or

4, A nucleic acid molecule according to Claim 2 comprising a nucleotide
sequence encoding, or a nucleotide sequence complementary to a nucleotide sequence
encoding, an amino acid sequence substantially as set forth in <400> 2 or <400>13 or a
derivative, homologue or mimetic thereof or having at least about 45% or greater similarity

to at least 10 contiguous amino acids in <400> 2 or <400>13.

5. A nucleic acid molecule according to Claim 2 comprising a nucleotide
sequence substantially as set forth in <400>1 or <400>2 or <400>13, or a derivative,
homologue or mimetic thereof or capable of hybridizing to <400>1 or <400>2 or <400>13

under low stringency conditions.

6. A nucleic acid molecule according to Claim 2 comprising a nucleotide

sequence encoding an amino acid sequence set forth in <400>27.

7. A nucleic acid molecule according to Claim 6 comprising a nucleotide

sequence substantially as set forth in <400>27.

8. A nucleic acid molecule or derivative thereof comprising a nucleotide
sequence substantially as set forth in <400>1 or <400>2 or <400>13 or a derivative,
e e

e
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is a derivative, honol ogue, anal ogue, chemnical equivalent or mnetic

t hereof having at |east about 55%simlarity to at |east 10 conti guous
anm no aci dsyhgyddgy am no acid sequence as set forth in w490G80MH2<400>13
or a derivative or honmologue or minetic thereof. 27. A protein having an
am no acid sequence set fort:h in <400>27 or is a, derivative, honologue,
anal ogue, chemnical equivalent or minetic thereof havi“ﬂlﬂﬂum i t 55%
simlarity to at |east 10 -gontiguous am Qg acids in the jmﬂ,mﬂmﬁuence
as set forth in <400>27 or a derivative®of honol ogue br “mi et Fc 1 her eof .
This Sheet Has Been Replaced 1111111 11111121211 | 111111 WO 01/30817 |
"1 1 PCT/AUCO 01227 ':.. ~ Clll~l~ ~~~I| ~I~| |l |~']| di’ -91 28. An

i sol at ed pr ohamelogreos smimatiq thengef of capable of bybridizing fr<400>1 oy $400>3 opF4I0T 13
allergen fro ' . OF dewat Py reTacs) Fmﬁllg é:gg,m Hin

equi val ent o@%%%tﬁ%%@?ﬁxﬁﬂuﬁmprot‘g}g&g I erg'giggf om B. tropi c%l IS

or a deri vat fovan antinoratid gemmencessetiforth lin <440rnorced00=fuonmsegnence havihgrat jeest

Forn i n  <abioubeh SBold e ol 3o SENESER-0PSIARIL S Y 02 B

or a sequence having at |east about 55%simlarity to at |east 10
contiguous am no acids in _ <400>2 qr <400>13 or @1 derivative, honpl ogue,
anal ogue, ch&ni cal eqtﬁ pugleir, acid,m PREOBnES 1o ambréoqog}pﬁl?mgiaﬁqucnﬁp ein
encoded by ampuolieQtsubiRantialy &6t RSL400H1 8t L40083 ob&400603th  in <400>1 or
<400>2 or <400>13 or a derivative or honologue thereof or a sequence
encodi ng an am no acid sequence having at |east about 55%simlarity to at
| east 10 conjq guous afg]mclé.@a@ﬁ hidleciid Werding 510N 8 Amphisig’d ¥adibote
honol ogue, anal ogue, chem cal

sequence substantially as set forth in <400>27.

1. A genomic nucleic acid molecule or derivative thereof capable of
hybridizing to <400>1 or <400>2 or <400>13, or a derivative or homologue or mimetic
thereof, under low stringency conditions of 42°C.

12 A genomic nucleic acid molecule or derivative thereof capable of
hybridizing to <400>27 or a derivative or homologue or mimetic thereof, under low

stringency conditions of 42°C.

13. A cDNA sequence comprising a sequence of nucleotides as set forth in
<400>1 or <400>2 or <400>13 or a derivative thereof including a nucleotide sequence
having similarity to <400>1 or <400>2 or <400>13.

14. A cDNA sequence comprising a sequence of nucleotides as set forth in
<400>27 or a derivative thereof including a nucleotide sequence having similarity to
<400>27.

15. A nucleic acid molecule according to Claim 2 comprising a nucleotide
sequence encoding, or a nucleotide sequence complementary to a nucleotide sequence
encoding, an amino acid sequence substantially as set forth in <400>28 or <400>30 or a

-
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equi val ent of said protein; (v) a protein encoded by a nucleic acid
nmol ecul e capabl e of hybridizing to the nucleotide sequence as set forth

i n. <400>%001/308¢00>2 or <400> j [ or honptpatediser eof under
| ow stringency conditions 'andmmamgmalﬁﬂ[am no acid sequence
substantially as set further i 2 or <400>13 or a
derivative or honol ogue or mnetic thereof or an am no acid sequence
having at | east about 45%simlari ty_?g _at |l east 10 contiguous ami no acids
in <400>1 or <400>2 or <400>13; This eet Has Been Replaced I11111
1111111 111111 111111 WO 01/30817 ~1111~11111111111111#1111111

PCT/ AU00/ 01227,.* -92- rotein as defi I n para hs (i)
or (ii) ordguvative g?m?]i"g‘)e%' §1 hﬁlea? °‘ﬁ?5‘?fﬁ'§ tég?'ﬁrsg( o OF FeAST§ E‘B%Fotei n
as defi nedto!daldaarmg:bﬁﬁgmuéaxﬁm@am&& in)<400>28 drid400330(i v) or (v) in a
heterodimeric form 29. An isolated protein selected fromthe |ist
consisting of (i) a protein allergen froma mte or a derivative,

honol ogue, jg@nal ogue, %Fdﬁlgr ' [ d

protein al }%r gen fr(‘)’\mn%aatmr%ﬁil gg g%géc a rﬁo\rjg%efc%&%ﬂégaeﬂd an&T ogue,
chemi cal espquenge swhstantialiy aseset iortimreﬁé@ﬁ>28(qr|<)40@?3@c ot @erivativé, hgmalogaerono aci d

sequence s ’E‘ | SAfQ | Iogue
or mnetlcﬁgﬁereo%'%iyr&ﬁ%bg%h%n r} \g]tr?g at %égtga% tqﬁg%aaggl&?é}rﬁy to’
at | east I1é¢bnditions.i guous anmi.no aci ds in <400>27 or a derl vative, honol ogue,
anal ogue, chem cal equivalent or mnetic of said protein;

17. A nucleic acid molecule according to Claim 2 wherein the nucleic acid
molecule is a polymorphic variant of the nucleotide sequence set forth in <400>28 or
<400>30.

18. A nucleic acid molecule or derivative thereof comprising a nucleotide
sequence substantially as set forth in <400>28 or <400>30 or a derivative, homologue or
mimetic thereof or capabl_e of hybridizing to <400>28 or <400>30 under low stringency
conditions and which encodes an amino acid sequence corresponding to an amino acid
sequence set forth in <400>28 or <400>30 or a sequence having at least about 55%
similarity to at least 10 contiguous amino acids in <400>28 or <400>30 and wherein said

amino acid sequence defines a polypeptide having tropomyosin activity.

19. A nucleic acid molecule according to Claim 18 comprising a sequence of
nucleotides substantially as set forth in <400>28 or <400>30.

20. A genomic nucleic acid molecule or derivative thereof capable of
hybridizing to <400>28 or <400>30, or a derivative or homologue or mimetic thereof,
under low stringency conditions of 42°C and wherein said nucleic acid molecule encodes a

polypeptide having tropomyosin activity.

21. A cDNA sequence comprising a sequence of nucleotides as set forth in
<400>28 or <400>30 or a derivative thereof including a nucleotide sequence having .
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(i1i) a protein encoded by a nucl eoti de sequence substantially as set forth

in <400>27 or a derivative or honplogue-thereof or a sequence encoding an
am no aci d wggusiee having at | ‘e asiiy dudk | ari Uypdiabiolspst 10
contiguous amno acids in <400>2%m'|| ' | u

LV

_ 1 ﬁ e, honol ogue, anal ogue,
chem cal equivalent of said proteing

naspretein encoded by a nucleic
acid nol ecul e capable of hybridizing to the nucleotide sequence as set
forth in <400>27 or a derivative or honobogue t hereof under |ow stringency
condi tions and which encodés an anino aéPd sequence substantially as set
further in <400>27 or a derivative or honologue or mnetic thereof or an
This $h. eet Has Been Replaced 111111 IN 1.11111 11~~1~11 WO 01/ 30817

| ~~1~~1 111" sintilatity] td |400338 (or | <400730n20d/ wherpin said | CRNAgsequeneenencadesd a

sequence havj . Sy larity to at least 10 conti guous
am no acids #ﬁg%%hgé@%ﬁg(wgg&%s?%@?iﬁg‘as defined in paragraphs (i) or (ii)
or (iii) or (iv) or (v) ina honodineric form and (vi) a protein as
defined in paragraphs (i) or (ii).or (jii) O I v).or. (V) ina -

het er odi ner i gi'f orm 30 E%F@t BV%“%&?&&’%W“&#%SL@& “&é s%ﬁ'ﬁ%nﬁ%n%lﬁngf 8rin
in <400>28 ofucitide equeide énSoding] ®f iavificiestide Segience GotplenitalapOtoca nodlestideal

equi val ent or mnetic thereof having at |east aé@out 55% sim I&ri%y to at
| east 10 conBeayenss Sneading, 2R AMIn0 pHd SHMeRss FYstantially 48 56k B2 PoAth in

<400>28 or <40Rz3( Abm8lofSd drtdiieiSthBeof\ RHRVIRG HEleRE abTulBI% Or bRAELGMiIANY
wherein said am no acid Sequence defines a pol ypeptide having tropomyosin

activity. 31toahieastd@icantéghops amiap acideinsd0@5from the |ist consisting of; (i)
a protein allergen froma mte or a derivative, honol ogue, anal ogue,
chem cal equivalent or mnetic thereof;

23. An isolated nucleic acid molecule comprising a nucleotide sequence

substantially as set forth in <400>74, or a derivative, homologue or mimetic thereof, or
capable of hybridizing to <400>74 under low stringency conditions.

24. An isolated nucleic acid molecule according to Claim 23 which further
encodes an amino acid sequence corresponding to an amino acid sequence set forth in

<400>75 or a sequence having at least 55% similarity to at least 10 contiguous amino acids

in <400>75.

25. An isolated nucleic acid molecule according to Claim 23 or 24 substantially
as set forth in <400>74.

26. A protein having an amino acid sequence set forth in <400>2 or <400>13 or

is a derivative, homologue, analogue, chemical equivalent or mimetic thereof having at
least about 55% similarity to at least 10 contiguous amino acids in the amino acid sequence

as set forth in <400>2 or <400>13 or a derivative or homologue or mimetic thereof.

27. A protein having an amino acid sequence set forth in <400>27 or is a

derivative, homologue, analogue, chemical equivalent or mimetic thereof having at least

about 55% similarity to at least 10 contiguous amino acids in the amino acid sequence as

set forth in <400>27 or a derivative or homologue or mimetic thercof.
I
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(ii) a protein allergen fromB. tropicalis or a derivative, honol ogue,

anal ogue, chem cal equi val ent ' ' ; (1i1i) a protein having an
am no aciwloegspgence substanti a rth in <400s28a6000TA90>30 or a
derivative, honol ogue or mi net ,wuﬂmmm,[lgmjﬂlsequence havi ng at | east
about 55% simlarity to at sleast 10y am no acids in <400>28 or
<400>30 or a derivative, honologue, anal ogue, chem cal equival ent or
mnetic of said protein; This Sheet _Hﬁ_Been Repl aced 1111111111111 I H
11 1OW 01/30817 j . fI( 11U lil,111.111111111 PCT/ AUO0/ 01227 L M -94-
(iv) a protein encoded by a nucl eotide sequence substantially as set forth
i n <400>28,0f <400>30 .or_a,derivative .or honol ogue.thereof or a sequence
encodi ng & am no ag%s‘gﬁta%m{e@ﬁi\e\%eﬁ&ﬁ Fggts‘? °%'55% simlarity to at
| east 10 contiguous am no acids in <400>28 or <400>30 or .a derivative,
honol ogue, anal ogue,. chem cal, equivalent of said protein; (v). a protein
encoded by a nucl ei éDaci &PFRfiBallrae Bimaite9r agegivative; homologys, analogue,

nucl eotide sequence as sghentiedl bhuildlent $PMim&icthered0>30 or a derivative or
honol ogue t hereof under |ow stringency conditions and which encodes an

am no aci d sequence substantially as set further in <400>28 or <400>30 or
a derivative or homplyogu . | oIy ] aci nce
havi ng at | east abo 11)0 SE ostlmrrrli %?tc.lw%:él?p‘{pé%glf%chag%)%flgél;oh&gﬁ)g%ﬂg’o aci ds
in <400>28 or <400>30; @nalogue, ghemicel equivaledtdr mimbtic thepafiagr aphs (i) or (ii)
or (iii) or (iv) or (v) ina honodineric form and (vii) a protein as
defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a

heterodi neric form (iii) aprotein having an amino acid sequence substantially as set forth in

<400>2 or <400>13 or a derivative, homologue or mimetic thereof
or a sequence having at least about 55% similarity to at least 10
contiguous amino acids in <400>2 or <400>13 or.a derivative,
homologue, anélogue, chemical equivalent or mimetic of said

protein;

(iv)  aprotein encoded by a nucleotide sequence substantially as set forth
in <400>1 or <400>2 or <400>13 or a derivative or homologue
thereof or a sequence encoding an amino acid sequence having at
least about 55% similarity to at least 10 contiguous amino acids in
<400>2 or <400>13 or a derivative, homologue, analogue, chemical

equivalent of said protein;

(v)  aprotein encoded by a nucleic acid molecule capable of hybridizing
to the nucleotide sequence as set forth in <400>1 or <400>2 or
<400>13 or a derivative or homologue thereof under low stringency
conditions and which encodes an amino acid sequence substantially
as set further in <400>1 or <400>2 or <400>13 or a derivative or
homologue or mimetic thereof or an amino acid sequence having at
least about 45% similarity to at least 10 contiguous amino acids in
<400>1 or <400>2 or <400>13;
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and wherein said protein has troporry05| n ‘activity. 32. An isolated protein
conprising an am no acid seque <400>75 or a derivative,

honol ogue, wgals@ye, chem cal eqm m MM |c t her afrQfoonidgyi Ng at

| east about 55% simlarity to at fious amino acids In the

am no acid sequence as set fort sor+a derivat | ve, honol ogue,
anal ogue, chem cal equivalent or mnetic of said protein. This Sheet Has
Been Replaced 1111111.11111111111111 1Cl z\o 01/3Q817 I I'~I~"1 111~ ~~~I1I
I1'"I~~ 11l PCT/AUOQ 01227 CL MS - 3 33. Aif isolated protein
according to Caim 32 encoded by a nucl eotide sequence substantl ally as
set forth in <400>74 or a derivative or_ honolo t her.eof, .or l.e of
hybri di zing to <400>741i)nd@Protein,as defing W@@%ﬁ?‘?% 1 op (il or{dy); ZYW@
honol ogue, anal ogue, chemi ﬁ@bo%ﬁiéhc‘!?dnﬁ“ﬁndor mmetic of said protein. 34. An
i sol ated protein according to alm 32 or 33 substantially as set forth in
<400>75. 35. An isolated protein accordl ng to Caim32 or 33 in honodi neric

form 7. A motnod of (80 ewarsg of el bbecrtl 3660 or B8 DS FOGHATE  ©

tropicalis hypersensiti VI hpteodintiric ifom. | n a subject, said nmethod conprising

adm ni stering . to said bj egt neff apount of an allergen fromsaid
B. tropicali gg‘or a derA'?/ 14?@1’ g ﬁ’ﬁi?tocc‘? Stmrﬁ etic or chenical
equi val ent thereof for a tinme and under condl tions suffi CI ent to
desensitize said individual. 38, A nmethod of nodul ating, a subj , an

i mune response direct@d t & peoteinafigrgen. fipm @ it rrafleRivative, I?Ril?% ‘F’l si ng

admi ni stering to said subj eaimRM ghivaEitoy MimeEHGto©f said allergen or a
derivative, honol ogue, anal ogue, chem cal equivalent or mnetic thereof

for a tine and under conditions sufficient to up-regulate, down-regul ate or

ot herwi se nodul at e Salg@% g%g%efn %Eﬁeﬁ'orﬁ% tﬁbﬁ?&tlzp%g J ﬁénvtaﬁ& %ﬂlgmébéctl C

treatment of an aller I'on conpri si
' analogue, chemical eqmvalent or mimetic thereof;,

(ii)  a protein having an amino acid sequence substantially as set forth in
<400>27 or a derivative, homologue or mimetic thereof or a
sequence having at least about 55% similarity to at least 10
contiguous amino acids in <400>27 or a derivative, homologue,

analogue, chemical equivalent or mimetic of said protein;

(iii)  a protein encoded by a nucleotide sequence substantially as set forth
in <400>27 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 <400>27 or a
derivative, homologue, amalogue, chemical equivalent of said

protein;

(iv)  aprotein encoded by a nucleic acid molecule capable of hybridizing
to the nucleotide sequence as set forth in <400>27 or a derivative or
homologue thereof under low stringency conditions and which
encodes an amino acid sequence substantially as set further in

<400>27 or a derivative or homologue or mimetic thereof or an

This Sheet Has Been Replaced
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the step of admnistering to an individual a nucleic acid nol ecule
conprising a gene encoding Btl 1 or a deri \,/atjq‘/e or honol ogue t her eof

wher eby avowabsiwper - reacti vi ' ' armat | onpd-SatijoRYBRt ed. 40. A
met hod according to Claim 39 qﬂlﬁ I"E“‘ﬁlﬂ““ ic condition is allergic
asthma, atopic dermatitis and/ - I s Sheet Has Been Repl aced

c .
11112111112211122111121 1111 WO 01130817 ~ ~ 1111 111111 Il | ~ ~~
PCT/ AUOQ 01227 t L Ms k<, -96 A met hoﬁ according to Claim39 or 40 wherein
the nucleic acid nolecule is int % form of an eukaryotic expression

vector. 42. The method of d ai m 39 wherein the eukaryotic expression vector

Is admnistered in a pharyjaceyti cal |on co sjng .a carrier
sel ected from the group *EUASFCSPIGNE qr’}g'ﬁg eag'aﬂmﬁgimama arity 19 deast 43

The net hod of C ai m 39 wWieédatigudub 8minddicids §a400>37;2 human. 44. The nethod of :
Claim 39 wherein the vector is a plasm d vector. 45. A nethod accor di ng to

Claim39 wherein the admnistration is via |ntrarmscul ar injection.

Use of a B. tropica I;@%{gpﬂg for
nodul ating an i m‘rungJ respgnfs%ia&f?eﬁn%d;ﬁ ge usg?laf:(l ﬁggld‘:@ad;g an i mune
response, said agent conmmadimeric fornB.andr opi calis all ergen 48. A
conposition for use in nodulating an i nmune response conprising a B.
tropicalis allergen and one or nore pharmaceutically acceptable carriers
and/or diluents. 4@i) Anb,phmin esddfimed infpardgraybis ¢ lor fi)alr (itf) ge@ivicsrdv) ina
derivatives, honol ogues ‘? 8‘? ﬁ’ m netics and chem cal equival ents

t hereof. 50. A nethod f &hantl body directed to all or part of B.
tropicals allergen in a b| ol ogi cal sanple froma subject, said method:

conpri si ng _cont act| ng sajd biological sanple with B. tI‘OdDI calis allergen
or a deri \g}é’t i ve, g%havgggpm@ acid sequence set forth in <400>28 or <400>30

orisa denvatlve, homologue, analogue, chemical equivalent or mimetic thereof having at
least about 55% similarity to at least 10 contiguous amino acids in the amino acid sequence
as set forth in <400>28 or <400>30 or a derivative or homologue or mimetic thereof and

w_herein said amino acid sequence defines a polypeptide having tropomyosin-activity.
31. An isolated protein selected from the list consisting of:-

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

chemical equivalent or mimetic thereof;

(i)  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
<400>28 or <400>30 or a derivative; homologue or mimetic thereof
or a sequence having at least about 55% similarity to at least 10
contiguous amino acids in <400>28 or <400>30 or a derivative,
homologue, analogue, chemical equivalent or mimetic of said

protein;
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(i)

(vii)

L

a protein encoded by a nucleotide sequence substantially as set forth
in <400>28 or <400>30 or a derivative or homologue thereof or a
sequence encoding an amino acid sequence having at least about
55% similarity to at least 10 contiguous amino acids in <400>28 or
<400>30 or a derivative, homologue, analogue, chemical equivalent
of said protein;

a protein encoded by a nucleic acid molecule capable of hybridizing
to the nucleotide sequence as set forth in <400>28 or <400>30 or a
derivative or homologue thereof under low stringency conditions
and which encodes an amino acid sequence substantially as set
further in <400>28 or <400>30 or a derivative or homologue or
mimetic thereof or an amino acid sequence having at least about
55% similarity to at least 10 contiguous amino acids in <400>28 or
<400>30;

a protein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a
homodimeric form; and

a protein as defined in paragraphs (i) or (ii) or (iii) or (iv) or (v) in a

heterodimeric form,

and wherein said protein has tropomyosin activity.

32. An isolated protsin comprising an amino acid sequence as set forth in

<400>75 or a derivative, homologne, analogue, chemical equivalent or mimetic thereof or

having at least about 55% similarity to at least 10 contignous amino acids in the amino

acid sequence as set forth in <400>75 or a derivative, homologue, analogue, chemical

equivalent or mimetic of said protein.
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33. An isolated protein according to Claim 32 encoded by a nucleotide
sequence substantially as set forth in <400>74 or a derivative or homologue thereof or
capable of hybridizing to <400>74 under low stringency conditions or a derivative,

homologue, analogue, chemical equivaléni or mimetic of said protein.

34 An isolated protein according to Claim 32 or 33 substantially as set forth in
<400>75. '

3s. An isolated protein according to Claim 32 or 33 in homodimeric form.

36. Anlisolated protein according to Cla;irn 320r33in heterodimeric.form.

37. A method of preventing, reducjng or otherwise ameliorating a B. tropicalis

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 in_diﬁidual.

38. A method of modulaﬁng, in a subject, an immune response directed to B.
tropicalis allergen, said method comprising administering to said subject an effective
amount of said allergen or a derivative; homologue, analogue, chemical equivalent or
mimetic thereof for a time and under copdifi_ons sufficient to up-regulate, down-regulate or

otherwise modulate said immune response; -

39, A method for the prophylactic treatment of an allergic condition comprising
the step of administering to an individual a nucleic acid molecule comf)rising a gene
encoding Btll or a derivative or homologue thereof whereby airway hyper-reactivity or

airway inflammation is prevented. -

40. A method according to Claim 39 wherein the allergic condition is allergic
asthma, atopic dermatitis and/or rhinitis.
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41. A method according to Claim 39 or 40 wherein the nucleic acid molecule is
in the form of an eukaryotic expression vector. '

42, The method of Claim 39 wherein the eukaryotic expression vector is
administered in a pharmaceutical composition comprising a catrier selected from the group

consisting of normal saline and a liposome.

43, The method of Claim 39 wherein the individual is a human.

44, The method of Claim 39 wherein the vector is a plasmid vector.

45. A method according to Claim 39 wherein the administration is via
intramuscular injection.

46. Use of a B. tropicalis allergen in the manufacture of a medicament for

modulating an immune response.

47. An agent useful for modulating an immune response, said agent comprising

a B. tropicalis allergen.

48. A composition for use in modulating an immune response comprising a B.

tropicalis allergen and one or more pharmaceutically acceptable carriers and/or diluents.

49, Antibodies to a B. tropicalis allergen and its derivatives, homologues,
analogues, mimetics and chemical equivalents thereof.

50. 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

biological sample with B. tropicalis allergen or a derivative, homologue, analogue,
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