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REFERENCE TO RELATED APPLI CATI ONS [ 0001] Received 2803.05
application clains the benefit of U S. Provisiona AT

- Application No. 60/406, 659, f|Ied
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present-. invention relates to reconbinant nucleic
- acid useful for inducing protective inmune response

| Rm NCERTOREEATENAPPLICATIONSs conprising the
. ~-nuclerc.acid. BACKGROUND OF THE | NVENTI ON [0003] A

dramatic increase in the preval ence of allergic
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eed for new therapeutic and preventive nedi cal
m&é‘?{ﬁ%nts and strategi es ained at suppressing or
redirecting the ' inmmune response induced upon exposure
 FAfLBOETHAE IXVENTIONual to an allergen (1-8). [0004]
Briefly, activation of an inmune response requires t He
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cel IluJ ar-based inmmunity. These cells are.stinulated
tbﬁﬁ'“? Blldesent ation of antigen epi topes in conpl ex
vvlth MHC class | nolecules at the surface of an

HEQROUNS CINTHRINVENTION i gen- activated cytotoxic T
ceI s then induce cytolysis of infected cells
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' [0004] Brieﬂy, activation of an immune response requires the achvauon of T
cells, c:ther cytotoxlc T (klller) cells, or T helpcr cells. Cytotoxic T cells (commonlyr
 referred to as CD3+ cells) are responsible for celluiar-based immunity. These cells

. are stimulated by the presentauon of antigen epitapes in complex with MHC class 1
-molecules at the surface of an antigen presenting cell. Antigen-activated cytotoxic T
cells then induce cytolysis of infected cells presenting the specific antigen epitope. -
l'Antigens that enter the MHC class 1 presentation pathway are usually derived from
pathogens that multiply within the cytoplasm of a host cell, such as a virus. '
[0005] T helper cells (commonly referred to as CD4+ cells) are invalved in

humoral immunity. T helper ceus are activated by the presentation of antigen
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epi topes in conplex with MHC class Il nolecules,

activated T helper cells produce cytokines t hat zawamhzom

stinmul ate production of antigen-specific antibodies.

Antigens derived fromextracellular pathogens, such
wauMiaYferi a, or that are synthesized w PHT/BG2003/000205

macr ophage, typically enter the MHC class |1

present ation. MHC cl ass I | -associated invari ant
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production of Th2 cells, which induce B cells to
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13[ Aufigeys deriy xgtp@gnqcrqphqgg Ewldmm@dlmemlaw e Thlype |

sum@ﬂmsméﬂ in&déb 5%&&&@& bt RRaih %Gf?g% QF Qﬁg c%x&dﬂ&l%gelhﬂar

di seases. ynpt onms asso

anfigens fead |S‘E111‘%1?t? )ﬂle prednstiono pf’ Thit celld.e whish hmiage Bhietls td s,
P*?S%”oﬁ%“‘ét““%v i Snt 0ty Uil 3 Poblip of SR HHR
includig Iz, pypellas Fr@umgqeg@lpmsmﬁgfbmbomoom The use of

DNA as a new prophyl actic and therapeutic drug agai nst
[003(75 en-induced allergic diseases is an extrenely

?r%-swpﬁcda% k5. asspgiatgd with tybhAhypersemsitivitnteagsion in
allédben A S
benQhdicdd @heaga %e s?ﬁiﬂbﬁi?ﬁssﬁ Oasgﬁh Q%pc r‘?@s pg{}i@el .

reparatlons i ncl ud |ng gene
feaﬁ#@é?%sasfhm atinitiss eonfunetyitissan mtopist dymuus It has been

dd
rep QAT ODYY eSOl il by Bt Mhtai e I M0 i
al one. However, the use of ISS—(DN—based VaCCI nes
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trealflon? 2004/ 019978
PCT/ sez 0%5/ i85y M irdohles itfe v of VAiGH) DA fropatio s W0ctidldy
geme-based  vaccines; protein allergens mixed with immunostimulatory

- oligodeoxynucleotide (ISS-ODN); allergen-ISS-ODN conjugates (AIC); and
immunomodulation using ISS-ODN alone. However, the use of ISS-ODN-based
vaccines raises a potential risk of inducing autoimmune reactions in the host 9 &10).
In contrast, the risk of autoimmunity induced by gene-based vaccines appears to be
very lIow (1 1)




o speci_es Dermatophagoides pteronyssinus, (D.p.) Dermatophagoides farinae (D.f.) and

[ 0009] Typically, gene-based vaccines are plasm ds
that encode a gene for the allergen of interest %119[
control of a strong, broad-specificity eukaryotic?’ March2007
pronoter, for exanple the cytonegal ovirus ("CwW")
pronoter. The DNA is taken up by a wde variety of

W alop/a19978 ncl udi ng anti gen presenting cel IET/semondozos
express the allergen, and process it for presentation
by way of MHC nol ecul es. Al l ergens nmay be derived
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e capable of down-regul ating the productlon of
al | ergen- specific | gE and suppressing the airway
hyper-responsiveness in allergen-sensitized aninmals
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[0012]  Apart from pet Felis domesticus and cockroach, the house dust mite

Blomia tropicalis (B.t.) ate the main triggering factors of indoor allergen-induced
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cold tenperate regions (1 & 2). The nmajor house dust
allergens identified in these species are Der
Der p2, Der f.1, Der f 2 and Blo it 5, which areZ&Mmmhmm7
inmplicated in |IgE reactivity in greater than 60% of
patients that test positive in mte extract skin
prick tests (1-3, 6-8). The human | gE specific for
disrajesr BlDpiapropgaatis B geﬁ)glabliiaﬂlgdmhza:ﬂen tlhj)igeﬁlayld subtroplcal
T chiV k ere i s on ree
re%]pr?sls gr&érga?oé%f_‘n?%o % e ? ﬁteg'% sTs, 1s gef a{iapte ta tﬁnp%%
trcaiidabargleaubt.rop‘fdabard@\mﬂ dlwmawp}mgozdaffmmds mbfeanbva\l/eat in

. coYcﬁ%&F&%% rc%ﬁhc%ts él B ﬁv?%]c e] ea&us % ense ide Srétﬁ'geld £ (/hle e
spepaescire Ber P, elﬁmp:?sDanf i, mf t2amd Btubq .’Emtluahea.re wmea{mOF
Igg F@c rﬁwq}l;%e% {]1?19 %6)",]6 0 Pc{ljt entss ttha"t-llc"éO teé:otsm e( %grlhneeegxtract 8 n

encodi ng a
Prka tesﬂs (b3 gmd) Tkyelplmadéglb pm'm&b Ifgr nhajorlaagb ztnd I fi gk}aergens are

[ si_gn tide
L S I R e e T
berrdo Bl laandil p. alletgemsuThedevélopnnieofeafh auli afkcttvp vhdemesithat! ei ¢
f r [

R e T L T A R A ey
rﬁwh@nR@%@ﬁ@sgmwﬂWMﬁbh@nwelI to an endosone or

| ysosonme. [0014] The reconbi nant nucleic acid can be
SMW@OF%MT noprotective response against

an all'ergen. A second aspect provides a vaccine

conprising a reconbinant nucleic acid as defined
[0¢{8b /e firsh, asprict groyislse @t repereRinank sucieie ridotdinprising a gene
enSRTRY % Qo dp RELHHRIBR kMG b Blef oRCUle APl DfhiADOVe

and a pharmaceutically accepta carrler or ['uent
thefirgt signal pepiidp metiatey Go framslpction oﬁ&:e aléﬁrgea inte the whdantasmmic

retféﬁlﬁjnelncon@ @fngocﬂﬁen@l &Ghd AREARRVE P Eorﬁﬂ?ﬁes%rb %IQI%I Hhgeqof a
medi canent for i nmuni zation agal nst an -al | ergen,

eeRgrapading aggeond meenl drhiaractsitke allgiser when ¢xpressed in the oell t0

an @fHf¥ldMed [AdsbAR 1O @ subject in a first phase prior to
adm nistration of the allergen to said subject in a
second phase. A fifth aspect provides the use of a

[omupm! fecdRithnt RRAGE heid Beh HuRY RS ﬁﬁ&debin%mﬁl S5 E0 e Ne

for the manufacture of a nmedi canent for ni zation
TCSPRSF AEAINsH AN #lleraeny ¢h seophd periert Bratidesne aacem@nmpngng a
rw%ﬁlbﬁlﬁﬁ ngc1fi@ hcid a6l HEﬁHe@ taﬁ(ﬁ;e' Rrihﬁrcpasgec‘f’ BRIVRES a I?sttfgﬁ st

pase over aperlo of about a year so as to uce
- comprignet reRvmbinah audieiasei asriefined abowy awk 2 pparinageuticslly
acc 18 'c§ih51a$ﬂ Al Al ﬁsmé% p&& ;LY@&I&‘JE &99% of?d F&2bAfiarkt O

e subject in a secon hase. A sixth aspect provides
nuq}% asid ‘as rdefisedbiabave foru dheeineannfagtere aof defmedisamentofos f or

imthit BN WeanltUhe a@lfsrg@n MRHEEANRR fdfcambdi SR Etﬁgblgr for

preventing an allergic reaction. A seventh asp
admipistratipado a gebiest ingp first phase prior to administration of the allergen to

said subject in a second phase. A fifth aspect provides the use of a nucleic acid

comprising an expressible allergen gene for the manufacture of a medicament for
immunization against an allergen, wherein said medicament is suitable for

~ administration to a subject in a first phase over a period of about a year so as to

induce long term immune memory in the subject, prior to. administration of the




reconbi nant nucleic acid as defined above for the
manuf acture of a nedicanment for inmunization agabd®tarch 2007
an allergen. An eighth aspect provides use of a
reconbi nant nucleic acid as defined above for the
manuf acture of a nmedicanent to treat or prevent an
aIIergic reaction. [0015] Disclosed herein are nethods
i) imruni zing a subject a ainst an allergen; ii)
allefgaiy a9 ribe gubrest fn tay preon esipbrasesct iprqvides pis¢ I9f tai ng
re@lohtilagecRREGId & Qettridd Foov® @&Mmamu}e/af aRhGYEREL G O
treating an allergic reaction to an 4a 29 March 2007
tregfinge P BT @GR 2P SHIAGicagpatinon sp eyl aspeeaupidararse of a
refabihCnudleictheidhs MR Fove 'ft‘or‘il%rﬂ%aﬁﬁfauu%f%%{cgfngg £40
. the invention. Also disclosed hereinis the use of a
imoaigatanganst T @lleren. Ag) dighthhaspess provideprsepf agprombinanton
mRRicORid REEABP WBovk Fol Ihe_thAMTBRIALORa SitRIcERLnt AIHASE an
allergen; ii) induce a Th 1 type I mrune response; iii)
Pr?‘ﬁﬂ‘iaﬁla{ eIger@REdn specific | g E production; iv) prevent
or treat an allergic reaction to an aIIergen and use
for the manufacture of a nmedicament to i) inmunize a
[0Q3b Pslosed digeeinrse mathodsiof Srigannizing p sibiert agomgt arpliereeyipe

11)|1ﬁaﬂéﬂl2 a 'B% RODSE imruire) redpBiNedlif) iAlibiBAP SilereeP@Edifid & 9 E
oduction; 1v) prevent or treat an allergic reaction

Pr? cligR; ) Preyghpg OPFf?étmg@HB]u%'é’F reRgongean manmal and in
one enbodi ment, the subject is a human. [0016] The
i nvention in another aspect provides a novel nethod of
i muni zing a subject against an allergen conprising
adm nistering to the subject nmultiple doses of a
nucl ei c acid conprising an expressible allergen gene
in a first phase over a period of tine sufficient to
i nduce a long termnenory in the subject and in a
second phase, adm nistering the allergen. In one
enbodi nent the nucleic acid is admnistered in the
first phase over a period of about a year. In
di fferent enbodi nents, the allergen may be
adm ni stered in conbination with an adjuvant and
mul ti pl e doses of the allergen may be adm nistered.
BRI EF DESCRI PTI ON OF THE FI GURES [ 0017] Figure 1 shows
a typical Th2 type i mmune responses in BALB/cJ nice
i mruni-zed wi th al um absorbed reconbinant Blo t 5
" protein, as nmeasured by the anount of Th2-and
Thl - speci fic cytokines produced, the |evel of
al l ergen-specific |gE production, and the airway
hyperreactivity response. [0018] Figure 2 shows
i nduction of specific Thl type humoral responses in
BALB/ cJ m ce by inmuni zed wi th DNA vacci ne encodlng
t he fuII-Iength BIo t 5

4a_.




gene. [0019] Figure 3 shows induction of specificni
hunoral and cellular i mmune responses i nBALB/ cJ,gi

by intramuscular injection with a DNA vacci ne enggh?dgcélzom
5 29 March 2007 PCT/ SG2003/ 0000205 a chineric protein
conprising the Mss nuscul us LAMP-1 signal sequ M 1f

ne fragnment encoding H 2d-restricted Th epitope . and
the Mus nuscul us LAMP-1 transnenbrane and cytopl asm c

allgegemi qomprisitg sindrzgt a rewsbinagt wididic adcidmealyaoinbeat Bl 0

rotein..J]0021] .Figure sho i, nducti on of
coih %8 AR A gccﬁ"iddgt tf/)p%ll Inrlr‘f?tg)trloa ‘Arﬂseos gl %%Ssgd iqﬁreglALSB&‘S 7¢ 9f @e
rectindbinant hadee mvikd, knyaedhd 0N aWontpositiddNAs \dafitel Nbo@N €O di Ny
..a chimeri.c &%Ot ei n conpr.i Si ng t he Mus nuscul us LAMP-1
imgjugia f sebigst sty anafiereesy ) pdugt a b ldyps R FesRWH dng
infibi? alldr@stspeificeld FRo@RESH RS REEnt P ereMis AMLISRYEIEon to
LAMP-1 transnmenbrane and cyt gﬁFI asm ¢ _donai n, and
ang{prgen eshitse iy st Iy fagfurhofd medieasieat l9dhinBhunize assubject
tei . i 3 [NAUEGEI.0n, .
ool o derag 10 RS 0 ThOH e BB oot B D Ylergen
speaifze Tgdt pradnstiou liaprdvagtec trea an wildrgic scafidA tv arcdlergen. The

n i hi neri.c protei.n .c ri. sjng,the Mus
s ecgg% ﬁga%ﬂ%ﬁaq&g iuécr’fg mg’g‘aﬂlg’ﬁtttgggfbf‘]e@{ ‘é%gmfla”s gene
fragment encoding H 2d-restricted Th epitope and the
(g{gfrg scul us LAMP-i transnepbrane and cytoplasmc
[o HInVEtion iR anpthsy 216G TS wiverel Apcthed 45 dBmpBEEnBR o
sulifec® hda@i ORNIIREAL &hﬁﬁﬁiféjqdnﬁii@éﬁg WEMRE sudfkQaHiple doses of a
adm nistration of Blo it 5 allergen protein. [0023]
nugipig agid cEnmisigen exricreible gleresn germig atfisst phik ovar aBerigsedi i c

tinde TR0 TRIEDE A 1dn@ forfi hthafs) il The Suby & LATH 2GRk |81¥ase,

injected wt vaccl nme encodf ng a chimerl
adpinptesing the @berpani Bi omg embrelidving thamsdeit sd 1s AlRindstesdddin thie

eguence, th I 5 ne.fra nt. encodi

6 FOAEDRE p e it a e OB il PR RrGio S eSS B 1
be tadrainBeRsdlin aiebifdlidn witi e RHjavHRt SnddBITEME dosB6f thé) @llkreen

b os# ed wth alumabsorbed Blo 15 allergen protein
mayPe steisflol onged interval . [0024] Figure 7 shows

i nduction of long-termBlo t 5-specific imunity

menory in BALB/eJ mce intranuscularly injected with
BMEMWWF@NQH:BHEWQGMi meric protein conprising

the Mus nuscul us LAMP-1 signal sequence, the Blot 5

gene fragnment encoding H 2d-restricted Th epitope and
- [00d AeFigrs Imstsoous| augypichlANR- fipé hamsweerebyoasee iaMBALB/c] mice

. _cytopl agm.c d in, and.thep boposted with
i SR OB B iR CPlgcs B oh Totheed by e
- amount ofTh2-and Thl-specific- cytokines produced, the level of allergen-specific

IgE production, and the airway hyperreactivity response.

{0018] Figure 2 shows induction of specific Thl type humoral responses in
BALB/c] mice by immunized with DNA vaccine encoding the full-length Blo t 5

gene.

[0019] Figure 3 shows induction of specificThl humoral and cellular immune

. responses inBALB/cJ mice by intramuscular injection with a DNA vaccine encoding




DNA vaccine primng was given in three doses over an

ext ended period .of tine before boosting was . 29Marc52007
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shows induction,of specifi c ThI gggl“]éﬁ &1¥d 36 %Ps%%ene
a chiresriscotein comErEEIe Mok 1 i oo
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muscul us LAMP-1 transmenbrane and cytopl asni ¢ domai n,
5 paotgin- subsequent boosting with al um absorbed Bl o 15
protein. [0025] Figure 9 shows the inducti on of Der. p

1- f Thl ty t AL E :
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WGk gluit S oibied Bib ¢ Bptcite '

dor'l?ﬂr"f&f%ﬁt%ﬁ%{]g Igﬁ?é\tﬁy hypernactivity to Der p 1 in Y

BALE/ cJ mice by gene - i rmunl zation. |nmunization was’

,[ooazﬂodfiﬁgug”ira”“s '%[ogt S%gﬁpwsﬁeg Wﬁﬁ%m BALB/cI |

| midU U idtParkbitad iBjcatien \ﬁeqlaemm ‘sceine nmompna @@hanm pmtm y

the Mus nmuscul us LAMP-1 transnenbrane a a C
compieing thorides SHEEHULAAMB o0 SER] SHNERCS M Al i Fogment

endinghi1lo LRl Ti GARAL abl i A1l Iibloms TIAMP{1r shsntembeane and

SpecCI dies ralised a a| nst Der 4
BifaBhizHomabe, followmed nebiodsting withabup: %}@gcn protcman |

eyt
subpembapsol eoprastatop R o £ pReebeR 2? r 'sf’;,ﬂ% e

.sequence, the Der p-1l.gene and and the l\/Us nmuscul us

LAVP-1 .transnenbrane and ¢ topl as .and
[oe28]s e ignte Bobsws igdustion ol M%‘Bé?d | lfnmtflcmty memontr in
% &g’ okl Wit eyAtind ehddddil @ khikivric protein
B‘@F%S‘F l%e%& %Lccfﬁ L’Zl sed ag\agls?mst Der p 1_.in BALB/cJ ,
comipfising rmurl‘lllz.ednmrcﬁlmyLMI ciigred seauepig, the BIa ¢35 gene fragment
nanopar dl cles e _.nano i e b d
encasing ef:h}iﬂlli5 5?‘6 H‘&%gknpr I'Sl ng e rene &

yédg W&ﬁﬁﬁ, SAPHER bobstas WltﬁQﬂiﬁﬁ-nBQ‘drb&tthrt S lngen protein after a
: quence, the Derp- 1 gene and and the Mius nusculus -
' prdlélh@dmtet\raénsrrerrbrane and cyt opl asm ¢ domai n. Primng

vas fol | oned by

j0024] Figare 7 shows induction of long-term Blo t 5—spec1ﬁc unmumty memory in

'BALRB/cJ mice intramuscularly injected with a DNA vaccine encoding a chmmc protein.
comprising the Mus musculus LAMP-1 $ig1a1 sequence, the Blo t 5 genc fragment
encoding H-2%restricted Th epitope and the Mus musculus LAMP-1 transmembrane and
cytoplasmic domain, and then boosted with alum-absotbed Blo ¢ § allergeq ,protéin. Thg
DNA vaccine priming was given in three doses over an extended peried of time before
boosting was performed. | |

é .

* AMENDED SHEET
IPEAAU




7 AMENDED SHEET | PENAU 29 March 2007 WO 2004/019978
PCT/ SG2003/ 000205 subsequent boosting with 29 March 2007

al um absorbed Der p 1 protein, DETAI'LED TI ON

OF THE | NVENTI ON [0029] The ‘i nvention pro%&ﬁ&ém’moozm
reconbi nant nucl eic acid useful in inducing Beceived25.03.05
protective i nmune response agal nst an allergen. The

termallergen as used in this ' co refers
[0024) | g®igdrea8 shaws dindudtionapf specificy TEF iufle F9ponses in

‘AL ce by e e R DS g s

novvnlntheart asta&)de -
-codl%ﬁ%ﬁ’ge URENRE tkisbddis II.eﬂaﬂPHo signal Eeguenes, e Ale gl gene with or
actil

. on or allergic atlons usged t , d
~ withetite thet dfisu osenlut n'iﬁ““t"@e'ﬂ?g %s%@ ?{Dgyn'ptcorggmm sn
, assoc t oﬁﬁﬂ%]b@.ﬂ ratédg,| udi ng al | ergic '
?0 %H%Wdrlgll‘%ygssbt anthyI axi s, wheal .and
flarereactlon eczemm, urticaria and dermatitis.
0Q30] Al |l ergens are u y ONRBELAL THI dn:nmumtym
|ve‘ggﬂﬂ’°o?e§1‘?§' %‘ﬁd"@g&wna?ﬁﬁ\% & g{glsvel y srmlth}epa

' Bﬂ.@/@i i GYyuRirRnicalae infjectioh atithar BNAaractioel erneAHESR @gtgpxyaprotmn

mggéiéé'nﬁiﬁfm?cf?wgﬁmmm Bk S Requ gﬁ °Pef $eF g band the- Mz::'l |
| sting with -
mzm::f f‘ﬁ@é"% 6.1%%1%1 L6 S bl ka O{%ﬁs‘ﬂ{{b H&ﬂmﬁiﬂiﬁd sﬂbeecpnnt oosting ‘

e Mmucosa. 1] The termnms protein and
ahﬂﬁ-ﬁb&cdl@ed&ﬁeﬂ;ﬁkﬂrohmnel n are intended to refer to any

chain of ami no acids regardl ess of |ength or

post-transl ational nodification (eg glycosylation or

[0826F PhRighkatd GROwS i dubpretstomst Perp dispecifie Thdsyrakene preduction

understood by . those skilled, in the ar

andlj thei mbibitinnel GHMRYLYYROFEAGREY oA f’hL lf"er%l‘r])gept ijce by gene

| ﬁgﬁﬁ%ﬁ' b i ue uhd ¥§litrsRgEilatinietionovith a DNA vaccine

e reconbi nant nucleic.a ﬂ the
criobingra dRivderid lrommcempusins@m s messeis o MEs F‘%ﬁ%’cf‘?&“ﬁm’ |
aC| dis risi neodivg eaanﬁlcg,ﬁ;plaihﬂ@ad d
Dyt |g8’ée%%\%"ﬁs 0 a?ggjne enc%}jl ng ‘an al | erge:%am,an '

suth&fuBhthobitg fwxusﬂum-meibeﬂﬂ@tpd@mtmdl ates the:
translocatlon of the allergen once expressed in the
cell, into the endoplasmc reticulum The gene

: '[Cﬂ:ﬁ? di et shbwS HIFRbARED of ThNEecitic satibodiexind against Der p
al  enc

es an am no acid s uenaﬁ_ﬂ t acts as
1 i BoAdIB/Elomiqerimnuinizeddnirampscy §

- p@@ﬁ@h@d akhwil R OkiEs clodusiUANIP- npantrhembrapes and m}plasnnc domain, and
subsequent boosting with alum-absorbed Der rl protem.

[0028] Figure 12 shows the production of Thi specific antibodies raised against Der p
7 in BALB/cJ mice immunized orally with chitosan-DNA nanoparticles.. The nanoparticles
contained 2 DNA vaccine encoding a chimeric prdtcin comprising the Homo sapiens tissue
plasminogen. activator signal sequence, the Der p 1 gene and and the Mus musculus LAMP-
1 transmembrane and oytoplasmic domaih.'Priming was followed by

7

AMENDED SHEET .
IPENAY

VRS ‘ﬁ‘é"@gg p chimeric
to.di t.th | he Der
pgog% I‘é{)fgénﬁlgg &F ﬂﬂ?g"o‘% Feg& ? ﬁﬁ“@?%grg%? %‘?nmggrgtg? |§l|c ul uS r?]q ueég?, e




29. March 2007 PCT/ S&003/ 060205 Recei ved 3 05 signal

peptide may be the N-term nal signal sequence from.the

gene for LAMP-1, human tissue ,pl, @m nogen act i< dyefh 2007

(see for exanple SEQ ID NO 6), |ysosomal nenbrane

grotei n LIMP-11 (see for exanple SEQ ID NOS: 8, 10;
WQPiIRT8 30, 32), (CDC T Cells Induced BETAGTONQ00205

Vacci ne: | munol ogi cal Consequences of Epitope
Specific Lysosomal Targeting. Fernando Rodriguez,

i e. Ki.NS, f f.r Redw ne, Jose M De
S@Ee%g%gm’ghﬁ‘g%h "@ﬁ‘n%é“%ﬁd\?ﬁ? F/l B OURNAL OF VI ROLOGY,
Vol . 75(21): 10421-10430.2001; The Resi dues
DEFALERRPESCRIFBONE THEIINVEANT)@R6, Contained in the

Ext ended Carboxyl Cytoplasmc Tail, Are Critical for
[0929]g e tTha gnvedition fyeovidee g iretemibinknt smaleinabid Mseftir ia isduBlng e n

0 | gpaci 0,.V. , Sangoval  Juan .J.
bl balel 4 B08 YRS o G0 T i RaSHR s BT Ry
calitys reféam the igyr edtige dhat chelicit dn allérpie neactibn prdomiviiyel

nal,.of Biocheni stry, Vol 69(9) . 622-
iy St O Wbt Bpehillei Sekdons ety GOt it
asPRymst Idiypersendifivitt rlé'a‘céoﬂy fThe iena-allérgic ]Icf?a@@bn%raﬂetgip Ireactions

1,C [ LI H ufficient For Drecgt
A RN roh o it siins od B et G St sty
wiRtonieh mackianB \ihchidanptabiérgioehis ﬁgﬂié&rgi@ﬁhmll hmapl%xi%jsvivheg ahdse
, naci 9 .,V. Sandoval. The Journa
ﬂa@%‘%@é‘%}?%@ﬁ&“}e‘%ﬂ%ﬁf‘m}ﬁ% 266(25): 16269- 16272,

1991; doning, Sequencing, and Expression of a eDNA

odi t . a el,. 74: k. Lys.osongal
Lo kel el o P 6 tpdd G B oot e
relpti wlysimall, Bighly. solublg prokeind that/srg earriddaomtdetianed fatitlési shehals ,

. . [Cl rpel a Cal Fer nando
ol 6rail it Feocs. B, Edefot TR e oF Bty ey kgl
. theSmhntitealidrgen Bhies oA lartcke abd @0XEitAtheGhicdd STRY, Vol .
266(25): 16818- 16824, 1991), DEC- 205 (see for exanple
SEQ I D NCS: 14, 16, 34, 36) (The Dendritic Cell
[00&4] e pThe tefumy prépid aod peptides gs UBEAhRAD are GtendRewyrelee ocngl

: | P tat i i ' I
e A M3l o T 0ol oo bbbl modifsai (58 o
gyCosyjatiort arphesphdplatimpmd Nl termis eroteid a1 pepiide, aSemdarstoad by

epul veda, .. L i hel, Nussenzwei g,
b R R HCR gl onty 8 s e A e 4B GRS
genadlly ref&§4 (o3Ylatively3h@BRniROeMt seqrfefideci ent Tar geting of
Protein Antigen to the Dendritic Cell Receptor
DEC-205 in the Steady State Leads to Antigen
[0032} s e Bheretombinent dvbleio iacid iag be DDIAP@EENA.| intone Cabypliment
- Products. angd. Peripheral CD8 T.Cell .Tol.erance.
th%eg‘?%b%tn}l%gef o v QN 0 08 R 507 SRCORIRE ATt SR uel
pefide epeseblyinkéibth a@ene chioding A s¥eiggn wheardin Bl 3kt sivhal Peideman.
me‘&iates%é u'al\{z%%baﬁo}{oclf ' thél %ﬁér%e?ﬁ) once expressed in the cell, into the

endoplasmic reticulum. The gene endoding a first signal peptide may be any sequence

1]

that encodes an amino acid sequence that acts as a signal for protein folding
machinery within the cell to direct the allergen to which the amino acid sequence is
linked, to the endoplasmic reticulum. For example and without limitation, the first
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~, n 91C(, 29 March 2007 WO 2004/019978

~ PCT/ SG2003/ 000205 1627- 1638, 2002; cDNA cl onj ng o> March 2007

human DEC- 205, a putative antigen- upt ake P %9036?90205
dendritic cells. Msato -Kato, Teresa K. Nel 3
signat géatﬂ%km £ b Thé Dbterivinalvsignalsseqrence; Hetp @B?

B b indmimrgrend g ek

gﬂah iRt f exBnipid SEQ 1D N@S: l\&dl&u% 28y 3@ 32),
melﬁgéé{)i equ E sB) it BQ y

(cDR’ T &mmggd%%@ﬁe?éf@m‘%dﬂm (BnspaRgs b bifore-

Q] NAL F%}?“ Gl ST kindplfiroy M.
Spegifig( g)/sos 91]??%“ @i\ hce ofﬁw%&%? n];ZI:O:;GY
RedWif Aose WL1Dé Peiells, @mo Alimsay GVHigton

Volgi iﬁi%ﬁﬁ?@i%&;@ 5' The TSGR | PeaBFPURRLE, Oyl Alay?™,

- the.
-Cm% lf‘i[a”) ‘he?‘?"?é‘g 27903, @ef&&m@a%&tﬁmt&m; me“ng of e

Sel qet
Resident Wysiogial Membramcl'r‘retwr { 1P M W}@ggq piggdag | Sehdoval
Jaohn

Tusk o AJHIPHES. o7 serddFiag "Q?"é‘g‘? el NrR ?b?%aélaﬁ%e%%?me’
'Ma;ﬁl}g Juﬁﬂ&ﬂﬂ%ﬁﬂﬂa@ﬁmﬁuﬂﬂmm mmmwwavq 969): 9622-

Nnomneri c §o|ubIePsIect|n -
66 N M Rergrtingpldeysprpmatyin C[ﬁ@’ﬁ‘l%? *I/T ¢ Tyrosine

La&all i Egﬁ» @Vbﬂgﬁuﬁ% 0 {'Blbgil' g gg\EﬁAEﬁiéiBéﬂ Igmﬂ ng%fi :1(;

- Ly&5:8ne)) mgmm Vhﬁgs?e;r_n_gg@ RodrgeazdVe
Caggﬁf }952 %@ @{f’ aﬂ% ?ggﬁcﬁ \P’%&@ﬁg T OF il H@mlc%ldkhchﬁmstry,

sion Recept ors NA
OE 259‘ §8265CR8HTRY eggu; cmmg,mmm ewd Exppession of a ¢D
et er

ermsnpRACAE e e 7P s e B e flo e

t L0 w e AaRESdh %ﬁg@gﬁﬁ%megﬁﬂ\%om s@n-maal .Ioibimcalde. o

Gdr&ﬁ,ueamield\phleh Bonandp. Romgsgz, Joclg¥an V¥, aid Tgnacio V.

@%ﬁd@m}@“ﬁf B0 TOUBERAL 5@6‘?@@ PYbLIBE(S): 16818

16%.34 @9@\}\?%@@5 @eelfok yxampleEQDED Ne$Y4 1 w3 a@phfndnh
Vi

o mw;ffoggg St L M oher cdoRBRE i

orter (see .

\Prte%ta%ﬂ H%td%p%ﬁbﬂnﬁ»?)Cdrﬂﬂlec dylhsssdl—pommre Lysosomal
erm nus of t e glucosé transport GHUT (§q 'Q(ﬁl,%ﬂzyL‘
Cowapatirents Keirsten Malider Ming Guo, Sena omerd Sepulv |
Swain, Michel Nussenzweig, and Ralph M. Steinman. The Joumal of Cell Biology,
Vol 151(3): 673—-—683 2000; Efficient Targeting of Protein Antlgentotthcndntlc Cell
Receptor DEC—205 in the Steady State Leads to Antlgen Presentation on Major
Hlstowmpatlblhty Complex Class I Products and Peripheral CD8" T Cell Tolerancc
| Laura Bonifaz, David Bonnyay, Karsten Mahnke, Miguel Rivera, Michel C.

Nussenzweig, and Ralph M. Steinman. I Exp Med. Vol 196(12)
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targeting notif distal to the dil eucine si gnal
Annette M Shewan, Brad J. Marsh, Derek it. 2\51\5[] h 2007
Sally Martin, Gwn W Ggoul da and David B. Janes.?” Mér
Bi ochem J. 350: 99-107, 2000; d oning and
Characterization of the Major Insulin-responsive

W@ BYE Tr ansporter Expressed in Human BK&ESe108d/00003cl e
and Gther Insulin- 10 29 March 2007 WD 2004/019978
PCT/ S&G2003/ 000205 responsive Tissues. Hirofi nn|

162 Ea: A, JARAY ofoing 'ARRES BtOA, B RO e 0
re?@ton on dgid;ﬁ:dﬁl&;{%\dsatmm,gr @s@fa gtéiﬂ, bCI@b‘Ehh$.T@éi‘k (Wﬁbtlne o
MR R A 57 shig Bers 8T s SRR 2 Pl 100
P-Edactiy (soifod exmompy SEQaJEgt@ms %) 36) (Upsodahal g‘vmgeﬂng oﬁ@@&eﬁﬁ: |C S
1s Dviediued B oty Seanee D s Cutorloapicl. 1B PAnadedhn
Blﬁgweshbhenﬂcaya Fohel 5 Afrecott] mdl\haﬂuel_mf ﬂ?t THEIJUURNMJaIﬁF
BIGROGIGRE SRR, Vol 2736 | Digetirn iles: 4 Bt
Ogynmngsmm withid tlmlyltaplaahm Taa Wowtadle the LyRasthdd Targetihg of
el Asfesla'D. 1SR SMENES B0 W RST " 1BeEE ! et
TH&ﬂOURNam OF cmomstmue (mﬂms'mrvm aM(sa) 2TRIBSHTOORL | Ve

1088 Aot S b e AR s Bl TR

J Obnhddhrmn Robertb Solge vad @acielle Crnler. mhé mmmw CellsBlgl@},

e ce 0 nct. 1a| val ent
VA IS e bl Bl tikERam
Maiogwend Sslahiel @rsclectinfanth smnpaﬂsms :wuxh m}nﬂam memleama smgemt or
td,0nal TERYLY I ] o LAMP-
Us%%@é[&‘ gﬁ%rlgt gaﬁjn fgundﬁl s%?‘gﬁg E ﬁ’&c}g Sﬁ%s[’
M¢BARP THECKNIRN Ads OErBIM,OGI(BMn QHEMSI’EY \Sc&.qlﬁe(?.oy: 15t
{ tic
1573 S b el ke EROEOR BT Dadbross S A, >
a M@n@e vEthe Séleetid Femily y&hﬁmﬁaskaqdore ol .eukaesges. Beathréyner i C
| I l.onavi r 7 \/- 16 Lgen
const r ug ?‘nﬁﬁss een lg?""e”‘\‘ﬁ“oa&g ?{f/’ & \}/_\ﬁc’%‘gr' %%W
ORBIOAOGICAL CHEMISTRY, Voln265(@4)r 2559501385,1 1990, tymeiadsa (e
c [ t t ype V- ' S
torp SO 990 25008 0, 4P it w0 BB ifobicdl
Cfiﬁhﬁsmﬁo%dnﬁﬂ Nond 8) lsmsoifmnlciﬁ;r@@r ummmmaygm hance
RSl t|on 18)
J| §@§§| i ﬁeHw case o @3@% @?@é‘ﬁ
based Sottieg Sigeile fun Ihieeﬁndﬁﬁ‘ﬁal and dJyhc&omﬂ lDeﬂvafbD \Paulr gI‘.dlvai; e
Dahﬁe\vo ﬁ'gagif,nlgerpﬂ‘lo %lile‘i r&nn%f F. I]QG%SO\IIZ\IP !a.1|1de M?chala.e?g.( N?a&ks%g
glucose transporter GLUT4 (see for example SEQ ID NOS:22, 42) (The cytosolic C-
terminus of the glucose transporter GLUT4 contains an acidic cluster endosomal
targeting motif distal to the dileucine signal. Annette M. Shewan, Brad J. Marsh,
Derek R. Mmelvin, Sally Martin, Gwyn W. Ggoulds and David E. James. Biochem. J.
350: 99-107, 2000; Cloning and Characterization of the Major Insulin-responsive
. Glucose Transporter Expressed in Human Skeletal Muscle and Other Insulin-
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had no effect. Further, nore CD8+ cells were detected

in the lung of the vaccination group than the

control. It has been suggested that DNA vacci nat |2c?nMamh2007
m ght -i nduce endogenous production of allergic

protein and upon presentation in the context of 11
WQ 2004019978 - - _ . _ . -- ---- 29 March 2007 PCT/SG2003/000205

PCT/ SG2003/ 000205 Received 2'5.03.05 MHC cl ass |
nol ecul es, activate CD8+ T cells capabl e of conferring

BRsBhE D, BESRET buaa SO0 TR, Sl o f Mg Bnc ;°°

Eddv:)rds Paul FoPitchWs | Grabhel. Bellamd Bmsuﬁm@gﬁe t TIOR JOMRIWAL OF

AL g ok 2RI AP Jo R eoBr Bt At o

e{aBPR5 SEQNID NROSR4s dt (Cytoyasinico Signhlh eMicdiste NApiES B:&Lye

K] el Rl VPR s Aokl bttt o

Mo Hﬁlﬂumﬂ‘raﬁllc,tﬁﬁ dR7-560¢ 2001 AT drgofing) 604nNA G Ehdveoifd Pioteit fooNg

Bnﬁﬁ%m Y@ﬂ‘ﬂ%ﬁ‘@%a‘geﬁ’g 3%’?““‘1%&‘? Sorite %f}e“ff §when

Galayanad EMf. Nﬁlsgn cmfﬁh &,0ll: 3@4—e6tlp 2000}, Nef peidi0 bSa ‘Amvitdnal A
ur er oun t na nce t t he
e‘%‘“"%‘nt%s|“6eé“§{‘g gl vagr °3|“P ﬁ’r% E@?g "g%&t gﬁ"{ﬁ el |
mbdiatind etramsidcaﬁd;mﬁn efddphbhie L&eﬁtﬁﬁlﬂnﬁ fotl feﬁmple MeﬂgOYaﬂaﬁtﬁl uce
1 nune.,r e e Wit Iimte 0 an
oolsehthige, e g PORRTIDS: 1’ BBt A halosoy S crfess e
desmbecbinamnd detaikticlogu| Iilulmle ailib%lims@ the Qe eﬁéodgm Naldgingen
out e cl.as I QCEeSSI an
B et ot g s R oG T BREEE Srtoiment S
gehu entch@s amﬁﬂﬁmmbﬁgmfse@mﬂﬁe&lﬁ hiyani ti3dee Plagifinepen @ttawi 619 a

ag sugp pepti de wherein the second signal
pep P &? eﬁéts the allergen to anendosone or

| ysosonme. This is believed to further enhance

1085 v ki R S mbem ety Bl B bfiaen aRLABmet e
LAMY-1bentainy meﬁa&nﬂzﬁl sipadl seqea@ethatalocalizésNDARPH to the
BGPUBISARbA SRR b S8 on RCb Rk
taiggts OSAVE-101to Afsoedinks S arie ‘endokaties.£ ¥ Nghlngerzn I AMPL Hinisian
pepliPlobbt 27 eip Y3 B fah o amel B S oL e
geﬁeratﬂgreath&ma&ﬁé mnndnAk@pdnse thatnidcidih 8cutdning thaswld nggen
GG MRt b vohitad Bty eI 1wt s gdsol s
and Fysodhal &E)parhﬁelﬁehﬁjz eitandeMECf obiss BXResehtetionFa vhdaindlOS:!
Po%éé.‘f@é;’ human tyrosi nase (see for exanple SEQ I D NCS:

; , the glucose transporter- G.UT4 (see for
exanple SEQ ID NCS: 21, 41), endotubin (see for

[Oﬁﬁ(tﬁ n‘plme the case of DNA. vaccines for allergens, it has been shown that"€D8+
cells could down-regulate the ongoing production of IgE while a lack of CP4+ cells
‘had no effect. Further, more CD8+ cells were detected in the lung of the vaccination
group than the control. It has been suggested that DNA vaccination might.induce

-endogenous production of allergic_prot_ein and upon presentation in the.context of

1




" ofallBfgeh @inde iepmssitih| th¢ eeld 1o sha endaplasmih FLCEYTY

SEQ I D NOS: 23, 43) or Nef protein, or a functional.

equi val ent neaning any variation in the sequencezgt aI'£h2007

does not affect its function of targeting KP& 03/000205

endosonme or |ysosome, for exanple allelic o )

. conservative amino acid substitutions apd, ~SScove a503?5
mmasssarmohmlys,hm gD Tsesls enpable ofoopiraing MalfeioR 2epyst

AVENDED SHE 9 | R
. -subsggRent a?lerglggh %At# %{\5‘% A1 C#S' ﬂgl afd 6251568, BhdMwan
et afCHvEBMREL Qﬁ&?% #® Ewgedetioni thattzehmneing MHEass Rpseseniaion of

t’he gene encodes t he tra cytoplasm ¢
prod@ﬁmgl’wmﬂd bandrantageoug it @H@w%ﬁ@ Péﬁ“f]‘i 5%? ent. [0037]
- The ‘gene encoding the all -ergen as that termis used
- refers to any gene encoding a full le h al l.er _
[o0BS)e! [anhe ptdsent pirteptien, tthe insigntost hae laiif{lqglg‘é prpresin ing ditcovéry
fragnent thereof ¢ thed in the
e frppaan oo MEC i TPpdstte B ehbEhatnay

qU| va ent The al |l er

vaécﬁﬁ'ﬂHﬁ foup defl irithice b @R Tml infratie esEonSs, Medintdddry: Qza, while

| | dand d
BN I N T G L TR
' 'Thgfu?ve%{%?ﬂ%%tﬁﬂﬁ&%m thay Sighfl sqiieneethat ﬁsdlmmcnmasloamon

requirred to 1 Aduce an_i nmrune respons
d poSll cmntto

RO C eSO O SRR ikt maemm, tis

T cell

| beﬁfg&emﬁ&%n%ﬁm@m;ﬂmrmm et feastisome of theoallesn is routed
fragnments and T hel per cell epitopes may be :

mWﬁd&aH@W@ﬂSSlwmﬁﬂf@eﬁ@F conputer- assisted

~anal ysis of anmino acid sequences as known in the art.
- [0038] The term "functional equivalent” is useg lmked
‘[oqsg]:rl Profeablypihe mmbMN&MW%&W“ ly gene

f t d
engping p saraga HispAbpoptie wDersis{ g BEcoRll sifla teplac A TR alkrgen
-:tofFHnoé?ﬁf)édfnf’Br 13R6s oﬁ}a e{lﬁ@ﬁb bdmvemm lﬂilnﬁed?t?me pregestation of the
. uncti ona i val en Se ence w | er
: alhmee indhe éﬂd&t qless lawtha'agc 8%%?%&@ “E>°n%"" nd S fnd peptide
mgy, §§ $ﬁ¥ @Hu\éﬁc@ﬁw&w@@és%%ﬁ& La.hldts!e?ﬁﬁlcﬂﬂﬁt interacts with the cell

ons anong amno acid he, sane cl ass

madiisey tb ssgetshe nﬂ;drgmheto which i imaacked to WSOSHE’F 4% 3 geﬁl%amc '
RS Sy PSS RSt B8 e e C i

rosi ne; ani no

ot e g 0 e
orgosmmabns L NIEN G 45bnuts SEQAPPIR. AL, 2 P
. 2620fe for example SEQ ID NOS: 13, 15, 33, 35), P-sclectm (see for example SEQ

| D NOS: 17, 37), human tyrosinase (see for example SEQ ID NOS: 19, 39), the glucose
transporter 'GLL-IT4 (see for 'ex'ample' SEQ ID NOS: 21, 41), endotubin (see for example

SEQ ID NOS: 23, 43) or Nef protein, or a functional equivalent meaning any variation

“in the sequence that does not affect its function of targeting to an endosome or
| lysosome, for example allelic vanants conservative amino acid substitutions and

substantially =~ homologous  ° sequences - as described in
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am no aci ds havi ng nonpol ar side chains, such as

gl yci ne, al anine, valine,.leyne, isoleucine, prollne,

phenyl al ani ne, net hi oni ne, tryptophan, and cystei%@gmthmm7

[0039] The functional equivalent may be naturally

- occurring, for exanple, allelic variants or may be
Wo8YHHE usi ng known net hods for i denti PET/AGROSIEGI20MS

of an antigen that are likely to tolerate changes in

the am no acid sequence. As an.exanple, allergen from
HbkfREE Bl sPeCES.ar e compared and conserved sequences
are i dent OP D B epodign 8 grodpdhotymanantogrgnd

miwdwmam-rmm@nﬂw@mﬁm sequences are
nore likely to tol erate sequence changes. Sequences

also be nodified to becone nore reactive to T-

na
[QP%V/]or The geak legcolling diek allefyes QEMH4t ffin 36 8ded 1@ @dﬂg,}yygegg of
eﬁgdalg@be[ ﬁlllTl'e%ﬁ%{ a&rcel I gliﬁ]t %:e%. Such functiona
equi val ent an &t ér’S PRfaSFllbepiteRoatipieql ordemeitigenid by
fragmsent  therend conteizing nme or frofe TeRHP LA PtofBUGE, wcﬁortape
e@,ﬂ{,@gnhv%eemg}ggél %ﬂ?ﬁs chal [ enging the animal wt e
al l'ergen and cdet ernrifi utatidenecimngtatassy pollen,
uﬁ!ni '%‘Blﬂﬁl‘éélﬂéerahqysmdm m}d\/ﬁﬂailliﬂ ! hUlﬁ gs aﬂnbﬁ&gﬁ&ﬁﬁraéﬂ@}ﬁd‘ﬁfe Af of
; n_anot her enhodi ment, the gene nay
'e‘n_cod%sgo g%giga@éx%%tf gﬁ“ﬁﬁ%ﬁo‘?féﬁ%ﬁs a§ yaseingspanpll that is
reggitdyia fingee, anrimamingsionsd tot EoRin iS 2 3mal BSE. 3 118 amino
adid'i &gggp%gmb%tt%een t he. am no acid se uencérflg% t he
equi val ent ana t he aPPif8- alt Be sesg of sHereess DNAevaccines,
EAF pigaende Ticell epitepdsthoe: 1o SHWIRODS effdol JabBGl
.fé%@fﬁleﬁé\@rlcjall%gt at Ieziﬁ%t. about 50% 75% 90% and
gg% honol ogbus. HoRoT 84y Hedd Jpeexamele sgngswmpotee
2sgiptad 9pslyeis efomingarid sequenehs BtnSarMeRGa. Anal ysi s Sof twar e
Package of the Genetics Conputer Group, University of
W sconsi n Bi ot echnol ogy Center, 1710 University

10838 1 The orwnl M fomstional WuraBA0 s uobio Rsckbl hedf BRI BRAoR" ©
' suBdti imze ideptity. Gaps may be ’
SR oA o Mg 0 ool Semenst oo et

Ao Bl heyamizpnio pRpery bheOfciiR| In Anb YATRAofe DoC
ed by

ful : e of .honol ogy s establis
: eté%?? g‘.‘“ﬁ‘lé‘i%‘gﬁ Fahs "{"ﬁed“%% 1928 9 o sempeeyativehsnigerheid
- subgtiugiensoforisavative emine ncid substitiibAlCRS blatntdne ha %@’&ﬁ.@ the
acil® bihe AP Qhss O fn osilt;ons.lg‘%O?M] I n one enbaodi nent,
the reconbl nant TR T s 10 cgrample gring acils bevinglust
el i uisacaygagal il hE kAo
tyrf ari n ae‘?% _onegsbé"grfgf)ig? %@ﬁ’ﬁ’,m ’lﬁiqeeﬂfg'@ﬁ%hﬁhi&@ﬂinei,
amﬂgamﬂlo@"fd;@‘/m%&ldb Sl'_ﬂie chiis, &llclﬁ,as Rartie t Rcid R4 glfut:!:mlc%idt 2k hgg or
a0l encae epi tope or an anti génic
e Mmool SR i iy B rfoees s, Tl pine
isolgwgine; prpline, phenylalanine, methionine, tryptophan, and cysteine.

- [0039]  The functional equivalent may be naturally ocourring, for exa:ﬁple-, allelic
variants or may be designed using known methods for identifying regions of an
| - antigen that are likely to tolerate changes in the amino acid sequence. As an.example,
- aﬂergen from different species are compared and conserved Sequences are. identiﬁéd.
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or a functional equivalent. Many allergen genes have

been cl oned and sequeedas described for exanple,_j
U.S. patents nos. 6,441,157, 6,268,491, 6,214, 35%%‘“"“007
6, 147, 201, 6, 086,897, 6,077,517, 6,060,057, 5,973,132,
5,876,722, 5,869,288, 5,798,099, 5,773,002,
WOR0mAPOIBO2, 5,710, 126, 5,556, 953, 5, 552, PAR$G2003/000205
5,433,948,. d 5,405,758. 14 29 March 2007

PCT/ SG2003/ 000205 Recei ved 23.03.05 10042] Were an
nore than. one codon in

' L. d is represented b
Fﬁ‘e’ﬂ%g ﬁ‘g{'e?%e“‘?' Seences greq mogen likalyy dmi telpmainseqecabe bhinge.
piiendes wn alspbearhediBslae beombB By r@ge;mmﬁ -§§cﬁ§ Of ne
oft %&%yagri.edanoﬁ herf F rmexgﬁepl e, t _éIuco oéri%enﬁ - AGA
ar}@&pa iR ° Bﬁog?bu‘ﬁ Freor Bedtl apigposGASush dimetiad]
equivtpnt of any allempeh e beGOMEIP ef lm,*g%igl & 52d CGT
edath [ea%elll%ususefg. Thus, si ent%ﬁ%&?%lns taﬁiaﬁmg?’rckgrdi ng
region of DA Y #vetve waivalent, ehallensing the efient eiih fipr a
aljpegen i and| dutermingiRnivhcther DS MRl FBaallst , | thgcﬁ yession of
rebddfse a, aj%s@m% m no aci d sequence of an A Ter Je ™ %
el uaed Weehi#®t he scope of the invention and the
term "humani zed" is used to refer to changes in the

nce .select for codons preferred or
IDEmﬁ%ﬁm ﬁ‘&i’ﬁ%ﬂn% ﬁ%ﬁ%@o@%@lcg@mgat@éauyrhon{om@éiﬁ]
farpienal equivaleyts arisy 1A b:d i a l@@ﬁ@ﬁﬁ%ﬁ&%& Whdcicd l%e%ve%li g!
; 0 an, opera I nked droup of nucleic
acl 5 dg%%egﬁeg@ge ‘ﬁ‘ﬂ@’a'le&ral‘ﬁi F‘@Zﬂﬁm Wﬁ’rﬂequmarp:ﬁ thehvlirgen.

1 seartlvimhgdihens, tieclidiog BhiviR: SHOUR ot Rak JfGE 8RS, 0 2
00%E:423 S, ﬂé nuclei c_acid refers to a molecul'd Fat i s
%8 np g IS eg ]Pg%ﬁ‘g’?%"gé{ 3§ easwe sinessquende analprisssoftwara e d
sug ¢guence rAnalysio QR ge f . 2C il ogi cal
Uﬁg‘ggﬁgi AVRS, ,Zb'gi St uct:l?égfzg@gﬁlﬂid% gg%ﬁ%n%%ﬁugepl%ﬁ riabl y

[i nked to sy ’6’#813‘?‘?[;’5?’ Eprtetg 719 Undpmmity 'evermivetiatiisn,
WEB{0®nsminoacid spyrtes aleiligned ! Hﬁiﬂn@%%en{i%' qﬁaipg Pnéh h D
arfR I XA & éﬂgodl ng sequence 1s operably fTn 2d°t o.
.a p)sraorm &7 TP HAETSRG D tisin Regner elispmentt Bace the optimal
alignmgnidhes bestisetrupphe Gépecce@ il SALBRAS: B Bobelat ¥ o he

e a '

' codi.ng the first signal pepti S ope

the ?’?ﬁf"é’g ﬂi ‘gg{’lhg‘e gome agidipfbethspumences areidgatival; felatipot the

totabppniss efipositiafs. t he reconmbi nant DNA, the signal peptide
nedi ates the translocation of the allergen to the
endopl asmic reticulum Simlarly, the gene coding the

1004t orid osé gmhbdimen; e fochbin@e TN, YorhirRKeS ohl 4BSh
houfX RIE§S k@ f the reconbi nant DNA 't he S ECOHEE m&nal
pept 1 de E’a?’%’éqeg TR Ppties, Glowia dromisalisn dBswrpimgeides
prerpRysGwoye DepDYphhgdides Friak 'R SEN: ne_encodi ng
1 tﬁ;t%i Xl Pi nal ?)e,pt I de i s oper agwhbﬁeﬁgeég%é{gr eam
~Jto the & EhR SuPrgpY: Wier & Der Gear Band3 vhe Tdelper,cell
epiteneoo dh antj geudefp@RMBreof containing one or more T helper cell;epitope,
| ot a functional equivalent, Many allergen genes have been cloned and sequenged as
_ desqnbed for example in U.S. patents nos. 6,441,157, 6,268,491, 6,214,358,
6,147,201, 6,086,897, 6,077,517, 6,060,057, 3,973,132, 5,876,722, 5,869,288,
3,798,099, 5,773,002, 5,770,202, 5,710,126, 5,556,953, 5,552,142, 5,433,948 .and

5,405,758,
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si-gnal Beptide is operably |inked downstreamfromthe

- gene encoding the allergen’ In speci fic enbodi M8 Sarch 2007
t he reconbi nant DNA conpri ses one or nore

SEQ IDNOS. 2 to 6 and 28 to 48. 15 AME 3/000205
| PEAI AU 29 March 2007 WD 2 0 0 410 19 9 78 Received 2503.05
PCT/ SC2003/ 000205 [ 0045] The reconbi nant DNA in one
enbodi ment further conprises a pronoter operably

e‘%g eﬁi.ng:ﬂ St 1k kencadi oogon in the genetic
'lﬂo@gque g% ﬁg Qgﬁ’iﬁ{r e@?g@n%% er is a st?on ¢
codd) Ya@%:ﬁcﬂgmémm)ye:ﬂuhxmwhca at prefeReficeros maefe gﬁmfr%e}éqsgge 0

 one fcgqlorg ggqs%ﬁlntgﬂ'é v g‘ﬂg s %n c%%:&hﬁcéo A 88 AUSD @l encode

I 01D éuc as Rous.

gt@@é CREE Hidr NGA( B@%eﬂ)ﬁequ&hey in( iSmusmecodiniy sefgnicpss whiby codon

CG'Vns Lé‘glg'g;g% + Thus Eﬁt%\&mm,w B tng Rg\n%ft \Aﬁg& th
oquaﬁcpgo%g;agd forrg rp‘é?ﬁd&ﬁ%réﬁh st Eﬁfmﬁh @csﬁh'nh lehryssmn of the

ection. Proc Natl|l "Acad Sci tﬂ
sauﬂa%ﬁﬁno déid %ﬁ@n&?&hﬁ allGigen ape inoisdet witlindhpscopgof the mventlon

- andghotrgnchumaniarion oed Ry, WP aRpeb s LR, plERhos seetTo

eQB GbindRnRacbding Ridtence®r oc Natl ¥
wdkﬂaé?e%h rS A 19g\fb 78:100-104), CwW enhancer or '

pronoter including CW imediate early en
- [0048hanTbe oVgeR isnkaed darapoqriraen ayith W @h’?ﬁm an

' cpe%q]ﬁ?@?% ﬁlrg_o%?n J(:éécrlg :agﬁrs%gﬁ%n%%f The ta‘iﬁ‘%édﬁﬂﬁndﬁf feans that

upstream of an
sophdiHIRg! hﬁ&cﬁ@édomwauoﬁ maweﬁanemytmmmnbmanwcle@ewd refers
19857 41:521- 530; m -
to Enfalesilerthatis ‘@B%H"@FA\IPB P“ﬂ?‘ﬁ I‘i‘gﬁzﬁ”ﬂ%"gsnth’gt : arr'sF'l gofler or
'pro%%e!aé% HOE of ‘b'idlo @&E&hﬂlﬁgﬁnﬁ f:80ducleiO8eid sequcnoe is

see al so at ent 849,522 and

| opditilp HpkEDYo. a Savond eudnas@md@ﬁmcﬁ M %ﬂ&ﬁﬂﬁ?ﬂ i Hlaged in 2

B . O S, P isegess o cpbmyomnd o

t he reconbifja
prombtera theagroshoten lactivites the tiahseriptiensoffhcioadiBBtPHFniH arly,

- construct ed by_. standard. t.echni

thesgane| pgoding e fizgt 1 PERGE I 8 %Lﬂﬁ or exan'ptt?e g&fé coding the

. an%gﬁﬁ) nSebepRksiot 46 e rebémﬁmmmmmmahmptﬁe medwfes the
oratory nua 3rd_Edition, ‘ﬁ % %Eﬁr borecodmg

- trahgloatian of ;hcmll@@n tarthie Gideglesmigiysticnyn,,

R 5 S e i, i

Dmeltwmmxgnatbemsieaarectd ﬂmﬂolsgsu to mdemwelrsqswm
Itakura et al. U S. Pat. No.

[0044] In one enibodiment, the gene cncoding the first signal peptide is opcrably '
tinked upstrcam to the gene encodmg the allergcn and the gene encoding the second .
signal peptide is operably linked downstream from the gene encoding the allergen. In

.. specific embodiments, the recombinant DNA comprises one or more sequences of SEQ

 IDNOS.2to6and 28t0 48. | -
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4,598, 049; Caruthers et al. U S. Pat. No. 4,458, 066;

and lItakura U S. Pat. Nos.' 4,401,796 and 4 373J$Q& h 2007

Such synthetic nucleic acids are by their ,;,nat

"reconbinant” as that termis used herein (being t he

product of successive steps of conbining the
WeWpEftient parts of the nolecule). 16 2eTiHE0eINIRE07

WO 2004/ 019978 PCT/ S&003/ 000205 [0047] In alternative

enbodi nents, isolated nucleic acids may be conbi ned.

By isolated, it is nmeant that the isol ated substance

has been substantially separated or purified away

W%ﬁh OtTlhe recombint BIMASIn oiél 6Hbmd BrOEH GRpri&o EB@&%{&} S,
_ %? &erEu d othermnse be associ at ed
I & TtV fS, e BPresiqn ofhe cednetegbrmeh Rrefprelly,nihy
firematérf isbe stmngt  pltbat %mﬂéxFrpgﬁﬁﬁ&? %ﬂ?wﬁe Sof Bl 16 oyds of
er 0 NCl uaes Ssupbstances uri Yy
?%%ﬁj' g %gressr‘i"’f ?fe‘g? F‘@Wgﬁﬁl‘lﬁ‘afa% forpxample ptrogg vgﬂms

spehes &Omisab:pma ViR BCREV )R BihoteX oS55I M, M B Srttin

A pronotér 1s,

S SBT3 et P i o s

pqur g)lilmusnwmbed( infoea ,vanétﬁ\&ﬂ'e SiryoYic cblﬁkkﬁf DNALbdift
IS nNornma Contl UOUS

s PR SRR b T e S ebomoniotom
PKr bphowitzd’thsque Ripelinia0Y. RentFchthof @l p mlﬁ&&%?]g%%& are

far or ating fragnents o
“ﬁ’ﬁlg*’dd@p@%‘& B8 e el i e R NAS. Brootiel DA
ApadaBpindhSsA 1a81s (P8 110051 GBt), SEVIW L aB3hioM dr | preifotd: SRR d!“?g
004 Anot her

£ din the art
R Dbty o B e Re oM kmhehots ot Mo SEsborF, Jefot o
G¢Borohi- HishgK, Flbﬂ:eﬁs&iimEtEcmEr Wﬁ'v@fy@t&@ &ihziﬁ@ér @&Méa%‘ed‘)f

be aplasmd or VI rus

{
sﬂ&:ﬂ Waﬁ%}sﬁ%t yﬁ\;/?eecquiﬁgiﬁ prctgﬁlogfuss%lrﬂi)g’:?,\ﬁééﬂbr by

or VI rus

53¢ Nl YagoivoraqHe Miyasikd 1. BRRRobSIRb ok NEMLxhRssfRe Of

The vectors ofthe present

A Vb ol ot a0 B areeRls o

I nventi on ma
. Pathpq ismgsxmemxdcméa,nmagabﬂeoanboaﬁién@ Ble Gl R id

bﬁn ol exanpl e, codi ng sequences for sel ectable
naP ers, and reporter genes, known to persons skilled

inthe art. In addition, the vectors Hof the present
nce of nucleotides for

o e BN SRR o fstns b el emtescfromrtad

or norer

thesioeopinapiondel adidlnmeaﬂeﬁ?.lii s&ﬁ@ﬂv@ﬁhoﬁﬁna&lﬂ@cﬁv\lﬁlﬁfgﬁbﬁa

host cell

b t ~dt
s AR Bt ol P 5 ot i s reppmeata in
Sawbrookd dbsi4(2061) lﬂ)l\mcﬂ&ﬁﬁt CRnMECA Alaborf6HOMHAD 3. EJIE(G]

Cold? 85t G, ERhoBoRS 15h o it dabamor sty i viisse
aspeeh Of the iaivention, matleio Bliy matesulds Ay be chemzcally synthesized using
techniques such as are disclosed, for example, in Itakura et al. US. Pat. No.

- 4,598,049; Caruthers et al. U.S. Pat. No. 4,458,066; and Itakura U.S. Pat. Nos."
4,401,796 and 4373 071. Such synthetic nucleic acids are by their .nature
"recombinant" as that term is used herein (being the product of successwe steps of

combmmg the constituent parts of the molecule)
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particul ar subject cell but to the progeny or
potential progeny of such a cell rBeause certai Ny9 March 2007
nodi fications may occur in succeedi ng generations dM
to we'adlular 17 29 March 2007 WO 2004/019978
PCT/ SG2003/ 000205 differentiation, nutation or
WEHWNMYMhent al i nfl uences, such progeny REYSGEOE3/60G2¢5
fact, be identical to the parent cell, but are still
included within the scope of the termas used herein.
[ 0050] Vector DNA can be introduced into cells by
conventional transformation or transfection
[904Zhni g abernatiVi embeiments, {solated hudeinsdidsntiayamctombined. By
nste 0 Q echni gues { trod ng
isplleBig Sl el Rrestoife it BBt Bl et &
pwified iaway frquin othgrhatnporents,canblc asubiolegidab conthenents, with whwh it
- kDI xtr.an- i,at.e r fection,
P BEHE bt Bhosilba, PERSRB L i e B R ey
itselfrbe manipalited expréceskeds fEettérmrfisolsied tthdsbfare invitdbrmibstdnoes

AR AR Bl AR RBRAD%e AR, o ol Sl 0
ree@mlaﬁmt (xmmbmﬂnar ho@l, asnweld as Sheinddally agnthesizddbsubstdnges. Br d

i 01
oipfitl e Snpic BOES wh R por IBGY LaBlhf i) )

cayelgutly linked t@)rﬂgﬂmdmgsaqnmmwmhaﬂs bamnlly whtigidude thea

d
) el BenSihE o6, Dezalifn EBAEGE ekl GUelRFor
sttategies fro pvaeble ok bom:lnngmgwhng fraghents erDNAJ daddepemiiperop of
thg St s me%ro@%{é' ngJtQ QGNbR QAL Sf $ oMy

|ng program enp oyl fig a’transgeni c-’ organisnras a
anpaneﬁmttpmnbskﬂhdmmaaxg an al tered phenotype resulting
fromthe presence of a reconbinant nucleic acid
construct. A transgenic organismis therefore an

~ [0948hni swthetmpechefdhdineemtivn prosileranespreisioh vectdrebmprisinggous

o Nk Akt oS IS BLPAE DBl BHSMe 8RS P

nsgeneé i'nvent ron
- ON\GaYIug OISVIBIS ﬂm ’Iﬂm owstt@om of suging yetvir by stehdardarichnignen -

R 33 DRl SR DR s ShAG P PEIOEN 3L DG S BGEA

nolecule accordlng oous
mF@lﬁ@Bl]nastso wntbl ahdr seusice cctements m‘ fapilitrteattectanpropdghiion | t

sl S RELI et SFRERGIC ot RO A PR ATE Wb BT,
repdrier gamky, kncrm:ytm petsexgsr gilled mhﬂiefattr din gddthtﬁemectms foéithe
' prgs%{i%%nho '?na?rr s‘é ? %qgl?ﬁ] g oi' Xﬁ leogt%c ?or one % f}%ﬁg reftrict on

egrants nco selec e nar
en@muwlhasa&cwngn sntest 0"

~ [0049] An expressidn vector of the present invention. may be introdueediis
- host cell, which may include a cell capable of expressing the protein encodédsbyithe
| ‘expression vector. A@rdhgly, the invention also provides host cells contdining an
expression vector of the invention, The term "host cell" refers not onlyto the
particular subject cell but to the progeny or potential progeny of such a cell@Begcause

- certain modifications may ‘occur in succeeding generations due to éllular
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29 March 2007 WD 2004/019978 PCT/ S&003/ 000205
antibiotics) nmay be introduced into the host cellég 1 2007
along with the gene of interest. Preferred selec &%F°
mar kers i nclude those that confer resistance to drugs,
such as G418, hygronycin and nethotrexate. Nucleic
WO AMYBhcodi ng a sel ectabl e marker may BSESGHOFGRT ed
into a host cell on the sane vector as that encoding
t he peptide conmpound or may be introduced on a

SRR Blor erfditbhitc mhuéacés §§géngq%y gm#a&,

uce nuclerc acrd
bs éieémal torthe pao0badl, Potars %ﬂon@mdwémthmmﬁl whpe @dh«jtemam be
u&ﬁ%gi 0 induce an inmunoprotective response against
an allergen, neaning that it induces a predoninantly
Th | type inmmunity and inhibits IgE production. The
[Gm nt V%rm gin%e%@gdﬁ%d%tg Vil %y ggxll gﬂtﬁ)?\&ll sformaPo t he

rising a reconbi nant nuclerc accor
Ofr mfwﬁmntechmwm dhe derms Crowiimmgon” cand Heransfreor’ r@fqr tran

QfiRE for sbonfE f Sy 5 BPHLE bR Ml e |
phsphatectr caléimmoipiide. co-picipitation, DBAE-fextrivi-medisted typstection,
| hgggéub[g WeHropbREH, Ynicdbin i 208k 'vsm%fa{aaes %o 09519§uﬂabiw

e generatron arge quant | ogenous
mgthpdsy forctransfprdief rdramsfectipg haspestls eve wiall kncaynhio ghie arttangd can

fo\f@%ﬁﬂgfbebe%dnﬁ‘ﬁ (ol ﬁ&&@&ﬁm&ng |&$€ rﬁﬁ:k@[eﬁgal,

an uctlon of “antigen- s
31 Editiang rOOIﬁeSnrslg Hatber Laboiatyen prgse@001))c afihlother laboratory
m@nisoenvi ronment conferred by the allergen-specific
Thl "effector cells is believed to nediate Thl immune
response in the allergen-specific B cells leading to

[do%e dexsém;mrgqﬁ, ofibs SLGER ossﬂﬁ&ﬂhfaé &fg@@@%m&é@l

on subséquent al 'enge.
reidofs iconsigeiedr ‘tagqfwteé” t Tepsffetsd’s g Strandgegicitet Hods

&lngﬁ%ﬁﬂb a q%9§¥ |Enuneﬂ$g§%%%%gﬁagﬁ#(§ Eakkﬁ?ng
orginjisn guhpregeoy quduceldg&cal prbowidiog poetami spploying e msgguqar
eEl!ifEi!uﬁ ad SffH :pﬂé}&o B 'ﬂ%&?ﬁé‘ resence

1%onprlsmg admi ni st er ing a reco |nan SALC acid or
ofqa rgcembinent micleior atidh gonsionock ah | trmsgerivriorgifismnis sheséforchan

L
oL el Rt RAR WA B E udRORE By i LS
ofsedongrgagism Satinelidss the tamigedi nent s of the invention to

i) immuni ze a subject against an allergen; ii) induce
a Th 1 type i mune response; iii) inhibit allergen
[09B2ki ke imgntionpinoduiousi aspectsi pryvidss @vtensgenioreell madia-nan-
i S o3RGk ool e S AR BB 2 Eorbhe gasions |
- enhodiments ofibissiéntiemt s of the invention for the
. manufacture of a 19 29 March 2007

[0053] For stable f;ansfection of mammalian cells, it is known that,-depending
upon the expression vector and iransfection technique used, only a small fraction of
cells may integrate the foreign DNA info their genome, In order to identifysingd.s select

these integrants, a gene that- encodes & selectable marker (such as resigtanc
o | | 18




WO 2004/ 019978 PCT/ S&003/ 000205 nedi canment to i)

i mmuni ze a subj ect against an allergen; ii) induc

Th 1 type inmune response; iii) inhibit all ergenz%ﬁ arch 2007

specific Ig B production; iv) prevent or treat an

allergic reaction to an allergen. The subject may be a
WP and in one enbodi nent, the subj EETSGA03RBENAN.

[0056] In one enbodi nent, the vaccine is plasm d DNA

expression vector. The plasmd may include a

SR h O S B ek SR Tyt
| Prefersdriseleatable inarkérs delude _ﬂnsﬂ@z_ttymhfef: resistigie rto dfugs, such as

A e e T e R e R
bé aadtodenpd tintma Rishsell on mﬁsambatecthaas ﬁniemcpdlm)ﬂqutegmﬂei n a

oL o B8 ol Re B el ettt iR o e

ni!raéﬂcbcblmleaxamdamyhmdad;ﬁad/byﬁmgmm may act to
stinulate Thl type imunity. [0057] In another
enbodi nent, the vaccine is a DNA or RNA viraFvector.

[0P%4]  VTheakcombinen mudkeiy adikbean bonsed t@indice an ankemopiotective

) \ ; Mor
SRERCAARROR Bl histPe OF HORTeck § applBS B Dok
inghyitztvaind LighibisIeRi tirdductive. a’ﬁpammmoﬁ therefiee aled Iphavilles a t he
e PR Syt b el BB S REHR TR Bffoine”

acgording db rthe tnaermh:e cambre nded dn m:@aeﬁﬁ@}z shibjecd agast iparticular
a]léngaql isihg %‘Leﬂﬁz%b ﬁene 3 E&% entd 15| UOLE Y Hm\?@ty 1&)&

uses an oXVI I &Ses  as
beingingited b a paticuar theony, itjis belBhedsbitiby prowingﬂ‘m’rehd @neratidhr io

ofcifte i, 8F B S geniBaic T Sptop o p oo,

vagsing@lows d6r thenenhaboenpent ofitbe pa:‘mﬁng)eﬂ'ecamd\mcluctmls ofiantigry od

nkh SO Oy 0 ASE Yl 5B P

the| @mwﬁcrlhwﬁctomlemﬂ)elﬁwd t4 n@diote 70 DimnRon wsponse in

gl ot e 8 St 1L ) o RORIEANT ot an 8% ARl g, o

ceipupos s@Bauet 8llergmebaliewri vel y. (Al so see, e.g., _
Tartaglia et al., Virology (1992) 188:217) for a

~description of a vaccinia virus vector and Tayl or et
[0853] vddei meen(am dB) oth@: BPeotsS dherafore 2 proPidesVimettiod2@87i) WO

[Q 5 ref rence. of a_canary
imils S afeliot ol gt 0 ity L ERF s SRR
iii} ibidrtini mergen spectficdz & ;mﬂuchonf 1v) 11@vanﬁn@mﬁtre&tmgan ellergic

e kNG aﬁéfgetﬂoc%gllpﬁ Ogu dﬂi}%&%ﬁ%l anlaetcclym nan tS nictere bdi %Id a

vaccine according to various embodiments of the invention. The invention: in-other

aspects provides use of a recombinant nucleic acid or a vaccine according to-vatious
embodiments of the invention to i) immunize a subject against an allergen; ii) induce
aTh 1 type immune response; iii) inhibit allergen specific Ig B productidn; iv):prevent
- or treat an allergic reaction to an allergen and use of a recombinant nucleic acid or a

. vaccine according fo various embodiments of the invention for the manufacture of a -
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in Kieny et at, Nature (1984) 312:163 so that the

nucleic acid of the invention is inserted in the

viral genonme under appropriate conditions for 29 March 2007

expression in mamalian cells. Generally, the dose of

vaccine viral vector, for therapeutic or prophylactic
WQAMI¥Eh be from about 1x104 to about 1RCDIE2003/000205

advant ageously from about 1x10 to about |xl O,
preferably of from about 1x107 to about 1x109 pI aque-

m Pr r ctors
 nBoihdld b ) hiaREL o K0 B R SHGEAPY ool ) e
irfouresespdnseydikighibip alletgen sptecific IpE pfoducahl ev)lpmvaﬂm tebateadi Ng
] 0 on cont.ai ni n
a0 RG] 1o A AR, T8 ReFRIREN 4 RopEROA R Ao g

emhaslimentithesubjed partsmat.o t he viral vect or itself. [0060] -
Non-t oxi cogeni c (brio cholerae nutant strains that are

05 105 i S AT o
Ph«?@@ 2y i®Ivde scrkagwtis buighi nSrep]ﬁnaudn ﬂnamureanamimnmmf itteel .
trA
Y A RN o e S
rﬁphcahfm g pgekaryvifds SR¢tve 836¢ sd estorailb\e groga@tcma]f theiplzsmidi ch

rrut agtﬁ % i . |8tnlg ﬂjlgcﬁ%ﬁl n{rﬁgsagefggmﬁa%ﬁe?h & xA
baeierialt lmhls Pre\mbw‘a# e I3 didkby uﬂmwlytntede [Uniricthplated) C@Gt
S0 f DR BORn SIS R ABu B By T oSO RHENGS

ese strarns are nglneere
%ﬁpmwyheter ol ogous antigens, as descrl bed in V\D.
94/ 19482. An effective vaccine dose of a Irbrio
chol erac strain capabl e of expressing a pol ypeptide or
[QQ@H/ peltanetber debodimenit e wmwcinelisch DRy o RDMAVimbletonl Breof

t
Vi TR, 0 T S, BonBARN, s Sorlfia YR i,
Vﬂgaclaem Heﬂeﬂblat, anRNAreirasspehoys i retteyiriooer an hiphaiehse cAscwill
{
anm s ?Ige%lmc])lﬁ%lﬁln%%e a{ﬁﬁ{r@r&uagz‘);g&%t{p {e%?se' m)slt‘tlon
mpwfeﬁ@kw oplls, prhvddes avesombinant BNA azchriling ottierimgntion.
intranasally or orally. [0061] Attenuated Sal nonella

typhi murium strai ns, genetically engi neered for
reconbi nant expression: of heterol ogous antigens or

IoR3Hy,, A% bkt it PouRiC ¥85H DRl AP B RAG, "
adgmﬁme@ pOXWBéSeasrmﬂ as bertteril véctons) wign iSsipellat Sadmorielle| ude

B AR s 8B PR, BB B ot e

Steeditecavcst ered intranasally or orally. [0062] O her
bacterial strains used as vaccine vectors in the
context of the present invention are described for

[0859]g e | Arpexunple nfari adenvvirisglectet, aswell asEVBEhAd FHORPsisbdting99 1

an adenovirus vector capable of expressing a DNA molecule of the invention, are

described in U.S. Patent No. 4,920,209, Poxvirus vectors include vaccinia and canary

pox virus, described in U.S. Patent No. 4,722,848 and U.S. Patent No. 5,364,773,

'mpectively. (Also see, eg., Tartaglia et al, Virology (1992) 188:217) for a

description of a vaccinia v1rus vectorl and Taylor et al, Vaccine (1995) 13:539 for a
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and Sizenore et at, Science (1995) 270:299; for
Streptococcus gordonii in Medaglini et at, Proc. :
Nat|. Acad. Sci. USA (1995) 92:6868: and for Bacif]gach2007 .
Calnmette Guerin in Flynn J.L., Cell. MI. Biol. :
(1994) 40 (suppl. 1):31, WO 88/06626, WD 9 00594, WD

WO I04893% . WO 92/ 01796, and WO 92/ 21376. HOIGEZP3/q0pR05
bacterial vectors, the nucleic acid of the invention
is insertedtinto the bacterial genone or remains in a

lfefeﬁﬁcestadt &g@é 889; tPoQﬁreug vQJtcﬁ'sc‘ Eg gble tLIP %‘?‘i’ Csoh;r g r&ﬁlﬁﬁm

I nvent i on ovi des a conposi rising a
nuglgio patid nbthe invertibee ing oblginedl tyrhomolpgorsirsvembindion d§ degeribed t he
: g ) Y
th UG\t O Wiy o8B G TRE SR il fE RERLERL SBllch 6
ingertedu ére Shed ¢virelr igtenhe atndere appTopdateorgudiipasi G erprestiar &f or e
ot B BARC s orafi R THORS of BoclE8 UeOYchldE (ol IneBafiEld 2"
reepbradtic prse \danlds fram iboniuitkd §'eti aboutoti0'S;i advatageasipritesi ng

; . ; : e : ‘
o FERTR BB 11O SRR bl 1R U0 T el ©

formingvmite peri kilagrhy. Pocfaginlyird woetorsiagr adorinigtered) panenteralliye

. T o ¢ )
BIAPERN S 600 PR 1 Wl 40, B Pl
adigennt foya compasitiomeenteihiag layviral vectos\of Niguimiantion and thereby

i1} [ [ . bl i Iy, etc.
TRkl A BE s S LP0u Y, 2

- or vaccine is diluted in a physiologically acceptable
1660y RBuRAEPect 7ADR] dBrHdull? sBlins“hiElad Soclithd PR,
ogeh vadciae aprlemwnaM@calb@s pisals bhtutﬁ (1883 éﬂ@ﬁﬁl_cqnd 5E. Retenk| y
'W@ﬁézt,ﬁ@ describl] %Elﬂss which SHa 'avﬁlbﬁfﬁugi"’aﬁl%'t GorSthe SHEL

such as providel by<a 'sucrose solution, e.g., a
seaypuee poracloefthedive cmd alidspoldeied wsbat np GoaBhalicholemetoxin is

sRRUAE, TP pRRRITNETh R fe el PnelREU T,
npstion; dhis Extatipl s bo fonhingh ingdagle sirain wiloereOmmelions WO07
; 0 e e
gmﬁgoﬁ#ﬁ%gggeﬁﬁgagﬁé% %@%@%ﬁmsﬁ%%% ' Eupi ??égi ne
sapenees. elhgse, k@t SincAQ Egneticelly ynginieprod tnepresoireterologous
mﬁ’dk%f’ﬁél ekt R wba/BabY "Af 'eﬂgéqvg Smcchrle! dobe GALI AR
I'pi ds or polyners or silica, gold, or tungsten

ckelar #ﬂtﬁ&iﬂtchmbbgf @ﬂmsmme otpolypedtide denmintewrmﬁ ol
S ol WG bt

abopd br10%7Rabyut 1k eablerclnd i savalimmeapproptiaté fop dcwietedar e

UL, b kR b BT

mystpestfeaatily ¢hese vectors are administered intranasally or orally.

[0061]  Attenuated Salmonella typhimurium strains, genetically engineered for
~ recombinant expression of heterologous antigens or not, and their use as oral vaccines
. are described in Nakayama ef al. (Bio/Technology (1988) 6:693) and WO-92/11361.
P;eferred routes of administration include all mucosal routes; most preferﬁ?l'y, these
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descri ption of nethods for making |iposones) and are
useful for delivering a large range of products
i ncl udi ng pol ynucl eoti des. [0068] Cationic lipi d%glé\draghzom
al so known in the art and are comonly used for gene
delivery. Such lipids include Lipofectintmalso known
WRAMPOPRA (N-[ 1- (2, 3- PCT/SG2003/000205
di ol eyl oxy) propyl]-N, N, N-tri met hyl ammoni um chl ori de),
DOTAP (1, 2-
bis(ol eyl o -.3- (trj met h)l anmoni o) propane), DDAB
v R S TR i br ord Gy DOES
(di oct adecyl am dol ogl ycyl sperm ne) and chol esterol
i vatjves, such as - Chol. (3 beta: (N- - di net hyl
- o Rtk et gt e v B i St e o

inodntibthas descalicd i Shigellip fleksiere anHizh ef L UEMBO(18S) 1889702,

9873 e S0P R TP LR SR Toosiooap oy s MABBRN

etlal. [FratsNhth rAcgk Sei. UBA (1905)\028868; anl fof Bacillel Galmeste Guérin in

associ At Lih eytral . Qi Pl (di ol eyl
g Cion Gt Artebih Bediat edper. 2, g BhedS, W4 002
Wa914a1 57X wWig2401794) @V oBaRTbat | on cont ai ni ng cationic
- liposonmes may optionally contain other
transfection-facilitating conpounds. A nunber of them
[0883] da&s bacidnieidveictors) e nBddid 870K thy\EvaRioh I mSsricdAto the
94/ 25608, and \WQ 95/ 02397. Th i nclude sperm ne
ba&@"i%‘?ﬁ’?\? gLrepany ]ﬁ‘laﬁe%%‘%? %\scplaftiof%?lfwﬁﬁé‘t he transport of

DNA t hrough the nucl ear nenbrane (see, for exanple,

93/,18759) .and nbr.ane- per neabi | i zi.ng conmpound
o1y 758 " n” HueRC T e o oigpifih, SORRRMACE, |
redosrbinant! ancleax ol ey Wa93hel Ac@Ring th Ohé Ojnvedibul -and 2

P8R LERSRRL LI 5 08950 JpilE Bl
mdéShs S 608 SO0 TboMD Thi caitRs#ion WRh&sfode/alifimusiogdnid ang

et al. Nat.ur 992) 356:152. The . o
cofppesfign aparts Bati slieh & SPoRtoRbe aue e imvepice ot ,
in i ant reagket pRlider an Hbthaeygende composition whwprisigy A gecaimbinant

edl.el ess injectiaon devi.ce (gene gun.'). Such
i 2 g8 Bt et o iR g kB
phitatacsutically acceptiilS cdmfd or ditvent\\ThOghaAdaeagical] dBpds]tioMatapods
of .pol.ynucl eoti.de.del Lvery usin angoparti gl e t he
be, AP, dor SRton.  fo5 st Al BRAE LY, ool
intehassculddg dntrdvenously,dnfipll @mally) infrapetiton Giligyeublingadlly, et¢. 2003)
Vacci ne 212720-2729. Chitosan is a deacyl ated form of

chitin, and may have varying degrees of deacyl ation.
[0865]0| JnerelembbdisientOtheretrenbitiagomdeis hsld of vaednens tibited 1o a

- .chi.tgosan to vi.eld chitgsan nanoparticl cantai ni ng
PHERIOERY b PR st yln S R SARAE of S 4EOREE b
wittedrivithout ENAriby Wheal praént hic@s il preferdbiyis dsbtonic, hypotenic,

or %rd 3? ?I}egtggiclz, 90d has a relatively low ionic strength, such as providedby.-a

sucrose solution, e.g., a solution containing 20% sucrose.

[0066] In one embodiment, the recombinant nucleic .acid or vaccine-may be

~associated with agents that ‘assist in cellular uptake. - Examples of such agéhts are
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[0072] In one enbodi nent, the conpositions include

reconbi nant nucleic acid or vaccine according to

invention in an effective anmount. An "effective 2J£ﬁ%d“m07

amount” refers to an anount effective, at dosages and

for periods of tine necessary, to achieve the desired

- WONHEOM3BUt i ¢ result, such as a reducti onPCHSGANFE00305
hypersensitivity reaction and in tama reduction in
al l ergic disease progression, or the desired

ORI [ e hi_hi ting

RO 3kl fpuhC ol pIHERIRR, RUFE U RRAE (41D,

W4 4816330, @) ipaewmesofos stcansulat;nncrgf rt&mlmtwleqt(d@‘,{ﬁﬂ) cafiomic

e

Wltbﬂlstpnlmucleou&m orréivi nlu@mm n@nctpyrholfe (sbe e.geNpLeCwect gkne
htion of the subject intended for
(26%321%& '%erzgl{hl%%‘rﬁ%(kg) , the weight, age, and general
health of the subj ect) the node of administration,

mﬁﬁ@r apeu | ca %“g)lfralo%ﬁgg yl %&W@W%f ectl v(e wiBin
prwsom&ab\omactMDA@mash,a{MDNgy Egy Eﬂepml ¥990h doua d@ﬁbdt o

de&&%ﬁ oot thethddS £S5 t}@r e@@gﬂﬁ L& &eﬂcuf’déﬂ}eﬁﬁ%:a f@em of

asm 'S adm ni uman a

rapgdof productsaintlodingpolynbeeddidési eved in a single dose or
repeated at intervals. [0074] The route of
adm ni stration may be any conventional route used in
[0068] fGatibrde lirfids\asecadsodreswrein thedd pehats cammankyeusédfongeneit | on

S oo SR EIPRTO B At potfu G fiash =007

digleifenyisepe i N NN-tidwihylammenien chiprde), ROTAR (L 2ruscul ar,

BRSPS RS prtp o7 o1 Touces. Wen
(dmﬂiyldmt;deomammoalqnérdnyde),dm(ﬁ @liovtafieeylamidgleslyesb| e
spf:‘rr@]%%g %{gl%gole&&olq{%m{?ﬁve@ @lﬂ:ﬁ %ﬁoﬁ%ﬁ? %tfl ?I@ ﬁlgﬁ@ Iddneth { 0075]

ance wt anot her aspec I nventl on,
antikpgnethane)eixibaraoyl) chelestdred). A émm@horaom mgmp hmdscmn be

fo&ﬂ'IPE? E%j %, Wfl%ﬁgUtSoliattQFNb %‘fﬁ%ﬂtl?so%!d‘% 2bor kits

ovid I'nN° cont ai nets’
WOr?étZGﬁEr anddF.S. Petepilios £,527,928 + Cativhicdipids fu@) gengdelivert@rscr i bed

jan allergic
B el H3EiLRN RN pehhl BH@ KRR BOPRIAALITE & 0
| Phplpb&hduleﬂla@imnﬁé,lwdmed altWGrﬁ)Oiﬂé@Zmean exaffiple. r egi men
conprises an initial primng of a subject's inmune
response with a reconbinant nucleic acid of the
[0968] e n Fowmlation cenidising) catintic biporstngayioptivneliyecoatanertiren.

trafiotiBe- ?a%?l%mé goos P&dn?é‘ L %fi?lﬁ’éro&’f‘ 463 &e "&Eé}{ﬂgd WPwo

I nmuni zat1 on™ aga conpri
93&67‘1599]“53 8319768, tVESO _34&§ﬂiﬂ_8mﬂ W 951’0239?.8 ﬂhwhaéﬁﬂeapenmne
deﬁ?a%gmglﬁ%r ﬂ&ﬁga&ﬂgctheaiﬂn%ort of DNA through the nuclear membrane

(se, for example, WO 93/18759) and membrane-permeabilizing compounds such as
GALA, Gramicidine 8, and cationic bile salts (see, for example, WO 93/19768).

[0070]  Gold or tungsten microparticles are used for gene delivery, as described in
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according to the invention and in a second phase

admnistering the allergen to the subject. The

subj ect may be any manmal, including human subj edf §farch 2007

[0077] The reginmen for any particular allergen may be

optim zed by varying paranmeters such as dose of DNA,
WOoL8BE199T8 al | er gen, types of adjuvant, i mACRIG2EE3{0¢H205

time franme and i mMmuni zation route, w thout undue

experimentation, as will be within the skill of one

f i.pa j in art. 8 Ry d s of
‘Wr%egglésgjlsgamb %}éllr%e%t a%‘%: ﬁe&“ %reatyalbé\l% g]zmhngl té#agﬂég Tﬁgg
midmpatclereoated epobytinclevitidd d&v agected evia dntgdenes ¢r mpacpjslamal For

xanpl e, t Qr.nor.oses . be ] R St i
roff Wl EPBES et Bl ok 8 € e,
Ugcltatent NJ 043,030, US. Prient Ne 5204 5,580, sddrWO9484268. t he doses
- may be evenly spaced overdhe tinme span, or the doses

may be given at irregular intervals over the tine
[08DHN. Mathodnef paipduoldotive nlelivesyt udiggamanopaviizled of dis: catignic

dm ni. -ab Ks. oo
Pl S ey B SRR e A by Gt
(2008 Hiaccinn 21 MBI 7260 itosail fsen doanylatoi] fire of Chitis ambiydpchave
B LR A A el

he " sub . exanpl e,
chitosam foeyiakhihtiokiamparioparticdstcbpthining the pelymelsotits. Nbohqlartelse 7

PCT/ S 3/ 5 ceived, 23.03. Q5. . adm ni st er ed
ca?ﬁ;r‘fsﬁée%%%fvg{aﬂlgﬁg’g (3'|§§(\’/r uc{ésglprém%tfso%ag‘ﬁmgg%uﬁ{h a year.

[0078] The allergen nay be administered in the second

se,in o r [ ,
0B B e ¥pefanid ool fiony o BE RRMR Al oBaBE
vaedinecactordihg &r the nvestipadih fan effediive ypeurt. AmTieffsctive suponie.
U a_respanse . ' of

relB T kSRR e st 5y S b i RO s
theddsiel theateptid lemitasucke agreredaction mdmpeni hypeweuditivity reaction

i nat ion. w.t hsal. e . gen
ool 35 i e Boo? Bthessl T oP R Rl oot
requli dublnas peoveiting we ivhibiting thebgieaf type | hperspwsitvinreattionone
i.ent t O ng and 1 ng of allergenis
m%%%%e%?%'}%é’?g%gﬁs;eb%abl y about-1 .sg to 100 g. In a
further enbodinent, the allergen is admnistered in
: . , "y ,
108747 AT b RN G il ol Bbpeil £l
stredgitte ofytha promaddr | wsedy Bnthp INNA adpstrugnthe impiyeogezidiyi ofi & er ed
thods.c nly. i { [ ,
oxfibse P RS TR e fonl o i AR 2.
the weigtange, iahdbgeaeat] healthsdithe subijiect) sthe modeadi hdminisitationyasd bk ar
tyﬁc’euo _foci'rlr'lx% 550 Sgenerlal[]:ti{h%r%ge%ﬁgalﬂy of lgrgphylactically effective amount
from about 100 pg to 5000 pg, preferably, about 200 to 2000 pg of the recombinant
nucleic acid in the form of a plasmid is administered to human adults. ‘The

administration can be achieved in a single dose or repeated at intervals.

[0074] The route of administration may be any conventional route used in the

field of vaccines and depends on the formulation selected. The recombinant nucle_ic
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[ 00811 The allergen in the second. phase may be

adm ni stered in one or nore doses. The second Phas®....2007

may occur inmediately following the first phase, or

there may be an interval of tine between the |ast

adm nistration of nucleic acid in the first phase and
wado@/019918 t i ation of adm nistration of al er/geEmosfomzishe

second phase. If nultiple doses of allergen are

gi ven, the doses may be adm nistered over a given tine

span.by different. administrati on routes. For exanple,
o Mo ey R 1R i anr e I, SR GOy
of ovel rokaass Wiien déli?erfeﬂlbl@llljh , thkQecombilisnt ndditte stcidll Thayd e@f)mlgihm
m.ni strati.on o e, doses nm e even aced over
Gt s = SR p g RS &0 Fhay cines OB SRy ogul or
intervals over the tine span. [00821 In one
di ent, .t he t hod conprises admi.ni stration,of at
AL, B otaiess P Sthos AR i oy VAR B Tobonibinait
n}_ﬁl}&é adidy hal lyNAtda?édeg@ta dﬁﬁ:@s%iii(ﬁlh@bqtﬁﬁg fytha éivestivh . mdy(K28 3]
S, .I'n ane enbodi nent, .of the I ni tlon .
PO CoRLoNg 58 SRRl PackRgss oy Cther OBRIIeAU
indQuchibris ftr WO descrited 2MtRiding kSO TherebIT/ phiwed 43t illergic
specific cellular imunity is prinmed by inmunization

%% a reconbinant nucleic acid of the invention,
facilitating the generation of large quantity of

IGREE S A Bine e A ABR rrises Aot ZRCRBOR PR
T!:Lé]fégiﬂféﬁ&:pﬁpﬂ%@lﬁﬁ lirfigal Qﬁuﬁ@eot' ﬂ:dTﬁibﬁBﬁl r‘iﬁﬁﬁndbyesponse with a
i ntr.aperitone r .inttaperitonea nd aerps
resBmRRCHAARNER o e PR Wb a S A0S flereen
'I'Bal‘dfljeﬁﬁttinvehﬁ@ﬂh: 1filsgprbﬁde|fs :’bﬂtlethtﬁt ﬂaﬁéﬁfmlmﬂaﬂh:}‘n against an allergend
ergen-specific cel ar .and, | mmor al . i nity a
ofpriShe ptuinfiring & AIh IO S Pl A sameeR e el i ch
a@?fljng ﬁ@tﬂedfeve@ﬂibnaaiditiﬁ haa@gcé glmec;} bdngifiisterirlg) tﬁf ggenpte dicf i C
al i nity. 1,.The vacgi nation regi nen
_ Sugfec'i #@?“?ﬂ?@ﬁﬂﬁ% a?:ya'ﬁ dg%'&i’% nts'v acci negand is
not limted to use with the nucleic acid of the
[00@7knt i oFhe e fes amypartimlpr sllergen kriap by epsinhined Hyorrying.
pRELPEh BORSDEE DI G oFHMINE Sk Ut Adfuvhttit i
‘tim Seme al ipminizatign wistehwitlwuDitdue expermientatien, evulillbg vathin
m?ﬁg§5%§P0f$ﬁ$gg§§@ﬁnﬂeg%second phase of boosting :wth

ergen escri bed above. For any given
al l ergen, the reginen may bei zed by varying dose of

107, VR aof o LG BT i el Y MR B T
dessyyesyi bemriniistensd, oversa giidnl tinkpespari dfor skaimiple, two aymesgadoses -
m9§ ﬁlé Mﬁ{sté'lé& iul thé Etstt Jﬁgse%ta'period of two days up to aboutsenesyear.
The timing of the administration of the doses may be evenly spaced -oversthe time
span, or the doses may be given at irregular intervals over the time span. In one
~ embodiment, at least two doses are administered, about 2 weeks apart. In another
- embodiment, at least three doses are administered, about one week apart. The
| multiple doses may be administered over a period of time such that long term immune
memory is induced in the subject. For example, in one embodiment, mulﬁple doses
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[ 0085] I n one enbodinent, a_ method of inmrunization-is
provi ded. <+onprising admnistering to a subject

a, :
first phase.a nucleic acid conprising an elppress?%llole areh 2007
al l ergen gene; in-a second phase adm niste %393?@3/000205
- allergen to the subject, wherein nultiple d&seevet25.03.05
* are AdiintYErb & inCth 2% Eﬁs@o&dfupmisﬂefdtbutnyme first phase

over a-peri od of © about a year so as to induce |ong
term i nmmune mam)ry in the subject. In another

N [ouZEdegge agy aer o hiathiioeRa S e s%ddﬁdrphatem ony arheore doses in

In the second p

cortiifdtRInCwile iag admwe Breferaldy,phe adjupand lﬁaﬁ%ﬁﬁg %ﬁ L g%] chACI} allergen-

N dry .to the cell tuction.
Spe;%ggl'tht&%@a %pﬂ@%dﬁg SI. gldchcz{]&wtﬁﬁﬁf Heltaéasingd b9 thepro on

err enim%te‘n e(at]lt;rgen is
‘ infm@icpddutiag and teftokirichelnc en¢ '
of %E) ep‘&& [ 0087]- Al docurments referred to herein are.
--adlﬁmisltqrednn@ﬂplxmﬂéloémgyﬁl\“éf erer, [0088] Although -

vari ous enbodi nents of the |nvent|on are discl osed

kiwi ' ". y - 27 29 March 2007 WD 2004/ 019978 -

odBay SG&M@@@BﬂEHagapm adirventiocheasmipistened canbe deterpined by

. e wthin fhe sc £ ab&q00 d BﬁdalmgOf'
fomnﬁlﬁ’xt’??én%ﬁ?&ﬁ’ g”eﬁ(@feglpeﬁ 8%%%&%&%&?1%33 skill eg i

Fordfabiyc o mcmﬂdpgthea Suther pmbedigEnt, the -

' a“%%b'iﬁég%m%?ﬁe%l ents f)gr ;ﬂ%spagspect of the ﬁ%( gahh eferably'

allexe IiEiministesahineapenbikation it abeut, mg 19 19 1788 05 A ;}[} L
. the_sane ing.al }dehCplaer aisteghay be
AR it SR 5R B Wncphc ey ©

- aam?i&&%d@y rRéHb ARSIy knawn inite @t FeXemps, ?@Eﬁt‘?‘éﬂ? may 5¢

ess defined other, [0 . \

 onlccouprlingiely” CSPEREAs 15t TV ERID {husalar, sub-cutmmeovs

7 F§§ n aIIy eqU|vaIent to the phrase |ncluding,
m% %‘Hlmted to". The follow ng exanples are

illustrative of var| ous aspects of the invention, and

. [Ugﬁgg ;IJQE';H Wﬁ?ﬂ?‘cbz dcdasinistereninl ae oa'smore doqes

térials and l\/bthod .
ThS2Ghd Plaseerhsy aadmumedmw fodlowitg) the: fRystphase: gf%}' be an

@%@%ﬁg&”& a%rp‘” chas 5 %¢ ngagr@ &cﬂﬁmtﬁtemtphase and-the

m§¥aﬁgﬁ P E&mnﬂﬁ%uéﬂ b eﬁiﬁ me&lewndlphm tfcrmuaplcudommf allergen are .
roomin the ni ma

gIDNA mm;;qs o2y b?l ad[gm% oygE %V%gﬁng%g #&Eﬂt rﬁﬂiﬁ%ﬂsﬁaﬂon

' gqsv iﬁr e,g%@lx thod) of Gl a¥ed thaf 8O acBinigtered i ﬂpﬁﬁd of owe days up to

abont 10 weeks. The timing of the administration of the doses may be evenly spaco;d o'vler

the time span, or the doses may be gwen at irregular intervals over the time span.

B {0082] Inone embodiment, the method comprises administration of at least one dose of

the allergen by aerosol, preferably, the last dose {s given by acrosol.

[0083] Thus, in one embodiment of the immunization regimen, Th1 type allergen-

26

AMENDED SHEET
IPEAJAU




i njections, 501 per injection) at day 0, day 7 (for

Blot5 m nigene injection only) and day 14. On d

and either day 42 or day 49, the aninals were ' aﬁ’m?[arahzom

intraperitoneally with appropriate doses of

al um absorbed nite allergen (Blot 5 or Der p 1). For
W@Mﬂlﬁfastl cul ar experinents ani mal s wer ecsatjosabed t o

a further exposure to aerosolized yeast reconbi nant

dust mite all ergen (O 5 ng per n1 PBS<) at day 63,

d 6 dd [ ] d kly, d
o S S R B Sy BE Spt”
oi(;l the Wﬁ_ﬁmﬁ){j fadlgamg Eﬁtsgeﬂﬁrzftbﬁ spRfe fqluéhtl@ﬁff :eﬁﬁgmé@en-

eLr.er ne . n ation, cha
SESEIRE ol iomsy T MR hese; Hap secon, SRy of B minmion
re(gﬁndﬂilﬂ%udgﬁﬂwo&\}hg lﬂ’bmhse mlfgbrlltécﬁﬁoiﬂtr@eﬂgﬁwl erxﬂfa{)édlﬁgﬁﬂl f
tr e VI LSS A e I.SE. or
sl e Ris R Sl 1B s AT L 8 SR g 16 e
amatioar € dalleygen-spacific UbatiliaO nandf hﬁﬁ&ﬁlg Zﬁgmgf Ind nfufthdr PBS
Mar c

sSarite ¢S speir Sl ot 55 Bous Sy Leve of

alkegpapeificdhl mithods iudl@nitjeer € prepared and cl oned in
bacterial strain E. coll. Propagation of E. coil

[dOrB?_rSf er@ag&rfhﬁgpgg&eﬁt dof %éq 211&'9{1]1%11 Pﬁ Iu?eﬁ r@ugl N1k of

fication was done accor e lUser ma
vauat aulaantlmfiﬁb@mwwﬁh ﬂ:(em:oﬂbiEREd(ommwnuar ﬂ&lﬂ;y\)smg

iy itnE ooty B Seafil” AR S, iy rogpiiog

- V@m@ﬂlog/rbgma(ZIs prayided SomggrisingNa BiP Obsey b&p}jmltlg) with fai A DNA
Q%HJO g'agrlﬂlgrf en?'f&fow 'bg 4 Bond ﬁﬂ?ﬁ%f FbtinRlBn the
m ni s t1on ng c san par

almen@séﬁa@t@d gireie.  Pot 24P pivewalledhien, Sbd segichen mag Geréginy

58S 8 0F 199 k] BELIERROEL R b it s,

- frggpizid impiugizaion fouteo without widue bmwﬁmmn,ms mﬁib@’@m dled

@ﬁg@gp&%mﬂm% noparticles were observed under

overt |nverted m croscope (Carl Zeiss,
NY%land sizing of the nanoparticles was perfornmed by

[08R2% onn B cabedimeh asweibed @%@wymzevpnt Her (SPRRIISINg3000

adod¥RbnSBe o lanakibd FRD iRt pilede a nbifdic ta&d d % aﬁisﬂ§§i{ %ifﬁ&ﬁble

nanoparticle’size neasurenments. enti'al of the

allerggm senot inc? esondephasedminisieing thecrllpigpibiodhe subigct, wherein at
mﬁaglte dBdes B hOucleR%8H abiARN s ter o R T Tkt Phadd DY pétdcPeT! Z €T

Mel vem nstrunments Ltd UK)."BALB/ c mce in
ab@latow@r &f asgo igshues IpREitoyn (XpmuS) MesROsY, mnmsubw&h dpapether| es

enRREEAE And Hhethbd Oﬂi‘ﬂs&‘seadﬁﬁlh& erit 20 Q11&BdrObyP SRG0OP I the

cages=before feeding and water was given ad [ibitum
sepgndPhasp- made nanoparticles were then mixed in
orange-fl avoured Lady's Choice jelly crystals (CPC

[obBslEr Nat A Qldkic hddf encodde B8 erl:féi’&ﬁiﬁle allergen gene if, uponzdelizery
to the cells of the subject that is to be vaccinated, the gene product of the %’i@ﬁgen
gene (the allergen) is expressed within the cells of the subject.

[0087] All documents referred to herein are fully incorporated by referenge.

 [0088_] Although various embodiments of the invention are disclosed heisniggany




- that were dissolved in double-distilled H20 heated to
50 C at 150% (wv) (15 g jelly crystals in 10 arch 2007
H20). The m xture was then poured onto a wei ghing M
and left to solidify at 4 C before being fed to nlce
Chi tosan nanoparticles containing 50g of DNA were
WOR088P978n jelly and left for each nouse POET/EG03AQM02¢Eay
.0. After the nous ,hqd conpletely consuned the jelly,
the nouse was fed standard nouse food. [0093] Gene

oot S A0 SPRTERSR aB e VbR 5

acp@lanBt Githwthe coemen géneri! h;pwledgeoﬁ thom sblﬂlcd frethisaktl Sueingt h

85 Dt S b o] SR, ARORE Ty RS 8

inveatiovedni aader éx pehdsys ithensame atsolt if Ribstaighly Ger poe atayordll 29

/ 1000205 i Ve
s L
undasieddr byc breed o yrdmas'esldll an ﬂlear!t bicthisyinyéntion, cunless defined
01?| '|. onucl eodi de conposi ng the. Mius nuscul us LAMP-1

eader. sequence and. the Mius nuscul usLAMP- 1
uence. encoding the transnmenbranc and. c¥ oplasnlc

[DQ%ﬂ | The ot coppasing”(is Hised 6t pie Sparetidedy tesny @1
eqﬁ.lpzﬁ&ﬁ fo ﬂ’lﬁ% o O iudih, A)tuhfot Bmite @ Oﬁlﬁ‘?&ﬁ) 1 and

correspo site In e insert i's  bol ded
ﬂhzftrattvn ot wriophaspests of éhmem@onb attdostm) nop Himis the brendtagpects af
and a unique Nde | site were
ﬂ“”ﬁ?%gﬁg%ﬁgﬁ&wﬁg&gnénd of sequence encodi ng the LAWP -1
| eader sequence and at the 5'end of encodi ng sequence
EXAMPLER\VP- 1 transnenibrane . and cytoplasmic tail,
respectlvely (both underlined). The encodi ng sequence
Meggrialsygad MgthpdalggyPss- T/ C with the cloning sites into

OB, B Annaly ik s P 8 fph ol dHoArEa Y,
mlt:dw efDpichasdd AlYbin| the SABEhtoSCAMNERAL ety LoftigOHEEEhatuAMP- |

ausmsrrbraneT%nd cytoplasm.c domain_are al so, shown

e’[ﬂ & ingeyope; Thespmimplswriekoni n 2 saxestigekatimpl TImne %G
NUS Animal Holding Unit. For naked DNA immunization, ~animals -were

ct egagccaccat gccgccoaoggc cecgga gcccct etcctgetgcetge
‘F’&g@é@ﬂ gasige%ﬂlg %gw p %@C&w&lﬂf L

inj éétilms‘eﬁ)r%a er ngt i o%?tat 7 (for Blot5 minigene injection only) and

aattc tece attgctgtgggeggtgccctggeaggg
daseﬂggmc y Zk/and/whmm #2 SFAlayEP) the animals were “treated

inB&HEEh (B T ARE GRS LOURASHBAIAUIRAIGHRIERIOS LAt oo

Der p 1). For some pari:lcular experiments animals were subjected to a further

exposure to aerosolized yeast recombinant dust mite allergen (0.5 mg per m! PB8)-at '
day 63, day 66 and day 69. The sera were collected weekly and stored at ~20°°¢ until |
assay. The titer and the isotype of the dust mite-specific antiserum were determined
by ELISA. Inhalation challenge-évas performed by éxposing animals to allergen
aerosol (0.05%) generated by an ulirasonic nebulizer (model UltrNEB 99, DeVilbiss
Health Care, .Somnierset, PA) for 20 minutes. Intratracheal adminisiration was
performed by innnoculation of 20pg Der p 1 in 50 PBS at back of the tongue.
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[0096] Plasm d pCl-LAMPss- Bt 5s0-67-T/ C was constructed
usi ng synthetic oligonucl eotide conposing the Bl 5
gene fragnment that encodes for the H 2d- restrictg%&[‘?’??h2007
epi tope. The oligonucl eotide was inserted into the Nhe
| site at the 3 end of the Mus nuscul us LAWP-1

WO 284889 78sequence and the Nde | site at t ReT/S-2008/@92050f
the Mars nmuscul us LAMP-1 sequence encodi ng the
transnmenbrane and cytoplasmc tail. The encoding

IR " Cly i B hat bt rer RS Pl n bl 29
sttaliMR-coli . sPmpeahticned] le oodidrabiiAREARAPH ol dthin \GEIAMGABlasntd it ac
oS S (8 S Hing P BRE sl 5F Ml dong BhnEe R O
(MACHBREY-NAGHL, (Gérminyf). [Pulflfidd lplafnid DNAE Avabl $ssblved in
‘ t qgaa t t t
e LS P e G T B b
NP4 THYABEAL izl DN A hdcAidtati&i of 2mg/ml in PBS.

at gt t gat eeccat t get gt gggeggt gceet ggcagggct ggt eet cat egt e

ol s e Sy G i AP R sigma
24t Dgge digwhed igtfadd.alibht agtivacit o adhelcareniztiosof (060 7]
Pl ONA Rie VR Ry So iy R EL Tl vBint B7AD O
sobrtigusevane inined ta Yield Maropirtigist FhemanojaeicBs weredbbsepfed mhdst Mis
OFYIRS Wiolilss el Bl TRE 285 Rl ey & b6
naspredidglen grag iperfarmedh bynpheom narclation eyactysbapy mincthe detasizer The
et ARG LAY BRY Botiphprieer il s
mEsyeREc £ele agtyeldrd of diratpgeranisicy otee cregusdiiy cleyigenligd ct t g
wiBCA OB Bl AR sty Dopfler mefiSHiQH BhgSABUELCR00 (Melvern
Instruments Ltd., UK). BALB/c mice in groups of 5 were fed with chitosan~-DNA
nanoparticles embedded. in jelly. Mice were placed into separated cages-before
feeding and water was given ad libitum. Freshly-made nanoparticles were then mixed

- in orange-flavoured Lady's Choice jelly crystals (CPC International Inc., Hong Kong)
that were dissolved in double-distilled H,O heated to 50 °C at 150% (w/v) (15.g jelly

- crystals in 10 ml H;;_O). The mixture was then poured onto a weighing tray and:left to
solidify at 4 °C before being fed to mice, Chitosan nanoparticles containing 50-pg of
DNA were mixed in jelly and left for each mouse to eat at day 0. After the mouse:had
completely consumed the jelly, the mouse was fed standard mouse food.

[0093] Gene construction: The expression of all chimeric genes iswupder, the
conirol of the CMV promoter.

[0094] Plasmid pCI-Bt5 was generated by insertion of the full length Bt5 ¢DNA
(ref. 18. The gene bank access number is U27479) into the EcoRI and Xbal sites of
pCl mammalian expression veotor (Promega Corporation ). '
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QEHKPKKDDFRNEFDHLLI EQANH 5'

caagagcacaagecaaagaaggat gattteegasaegaatt egat eactzb%z{r& 2007- 4

~atcgaacaggcaaaccat Al EKGEHQLLYLQHQLDELNENKS .

gct at cgaaaagggagaacat caat t gcMact t gcaaeacne?@ 530994098205
at gaaaacaagage KELQEKI | RELDVWCAM EGAQGA . 8061V6d2 03.05

‘aaggaat t gcaagagaaaat eat t egaguctt gat gt t gttt gcgecat gat cg
‘aaggageecaaggaget - LERELKRTDLNI LERFNYEEAQTL

" ttggaac tgaatt aagcga tett tt

 [0098Rgaggd g&f% %ﬁﬁ%@%@ e
the %&@E&%@%ﬁﬁs}%@%@%&ﬁ% 3G seulis LANES
seqigeaagattie Mat mamglyathAMRab geansoes SeCLRE ¢ FARTR 5?‘%

and G A AP D SO 2 i AP baried &

the 3 P0G SqaGRE beRhet GUNGO! (the @ygmg@gstsggm dhecineeh it
ct eat €Jd cetaeetcatt

| bol@ataggaég&a@aéﬁwem%ﬁ&aa’;xﬁ? ?(a'a“%' Nsohgesnd &
um%\ﬁjjg’%[l% @Q@g% Sissabltthaserdes s yQGerice @ﬂbciiﬁlg the LAMP 1

repl acenent of the_EC / Not
leader3gammte axtadioeibof cropdingiseaesse fr TrSRHEbRE

ol e IR 1800 0 gpbangspocs
pCE madil’mrw ﬂibecm Gﬁggpiiﬁ chkmhAalm@@emmmd
- Sl gha ence

Ao aRengl By oy
LA&Eﬁﬁgt %@%ﬁ{‘%ﬂ% %dﬁﬁhﬂ}_&lsémﬂéﬁ%ﬁik&b&sﬁ&ﬁmm m@)&plhsm

doRaBAaEalso abwfSEOEY MRS YA 1P NQaelicgaat t egat cact t gt
t gat cgaacagge: aaaccat A- | EKGEHQLLYLQHQLDELNENKS -
. gct at egaeaagggagaacat caat t gct t t act t gcaaeaccaact cgacgaa
ttgaatgaam%@gq’gGARRPLLLLLLAGLA_H ‘

5 ctcgagccaccatggwgcccccggc:gcccggaggcocctgctcctgctgctgctggcaggccttgcacatggc

AS MLIPIAVGGALAGLVL
getage gaattcccggggatc _g;a_gttgatocccattgctgtgggcggtgocctggcagggctggtcct

IVLIA'Y L_IGRKR,S*H*AGYETI
_ atcgtccieatégcctacctcattggcaggaagaggagtcacgccggctatcagaccatctagcggccgc 3 -

' [0096] Plasmid pCI-LAMPss-BtSso.7-T/C was constructed using synthetic
ohgonucleotlde composing the Blo ¢ 5 gene fragmcnt that encodes for the H-2%-
restricted Th epitope. The oligonucleotide was msertcd into the Nhe [ site at the 37
end of the Mus musculus LAMP-1 leader sequence and the Nde I site at the 5 end

, 6f the Mus musculus LAMP-1 sequeﬁce encoding the fransmembrane - and

cytoplasmic  tail. The encoding sequénce is [SEQ - ID  NQ:2]
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KELQEKIRELDYVy VCAMI EGAQGA

aaggaat t goaagagaaaat eat t egagaactt gat gtt gttt gegec '
gaaggagcocaaggagct LERELKRTDLNJ LERI FNYEBA 98 2007

Uggaacgt gaat t gaagcgaact gat cdaacat PCT/5G2003/000205
t t ggaaegat t caact acgaagaggct caaactctc SK - Received 23.03.05
| LL KDL KAG=eHOANP QTsihal sequence

MCAaAap @tgq{tm&ggﬁu Lobdgdadack @aACHaﬁaégSgag%gat attc
' %g"aggb&%g&ioct aipoligdcap@otigommLtage agf 3’1/ C
3 ﬂgg&generat ed nserti or%agf PCR- anplified Der -pl

) fispgmat ure Der p | protein (ref.
ﬁh? &B@T‘fo‘éﬂ(‘%x @WTNI s UL1695) into the

s bty 513%%3 Sihlphfgfits, | o seeree

LAMP- | sequence encodi ng t he 32 AI\/ENDED SHEET

| PEQVAU. - - - - - - - .- 29 Z 2004/ 019978
pCT/Mepsgd B cipl asmic tail
~ ¥hé BRchdd g Q&&qlfeﬂce*u MpusE LAVP- 1
| 5 siglfpatiooseitactatEasCERLE) ESEGA@E‘ attgee

5' at ggccgcccccggecgeccggaggeccct get cct get get gect ggcaggcee
ttgcacatggcgetagc3' (+1) mature Der p | encoding
Mg EAMP-T aAGHEIRG ACyDIRGNVRTHaIMin

) @q{ 3 RISCHogaGt ¥t Ba®t pANERt get ccagcet gaaat cgattt gcgac
SAEEA G StafchgacBEEETCSCWAFSGVAATESAYLAY

cg atgcaaggaggc gtggttcatgttgggetttctetggt gttgccgcaact
gaat cagcttatttggettac RNQSLDLAEQELVDCAS

[oggipat c a@‘l&ﬁﬁ& qmﬂlmmﬁi-Bm,@awtgeagmgaﬁm gtsgrttmc@fc BGR

| ttgt t gat | PRG EYI. CH
mx;t?l%t%gﬁgtga ’ memp%%wam%gv@%a ¢ aed

at e&%@ DA Mol 1(eRe WP\ end of the
g@%@@‘s é‘%cgacgaccaaatgcac acgtttcggtatctcaaact at}agmfaa,
Mﬂi hﬁmﬁnmmalgdqaamm Eegrangnembrangarbe

att %ﬁ?&éﬁitg?ctcaaac[:é:ﬁﬁgmj:g]attgecgtcattattggc

Mouse LAMP-1 signal sequence
MAAPGARRPLLLLLLAGLAHGAS :
5 Atggccgcccccggcgoc,cggaggcc.cctgctcctgctgctgctggcaggccttgcacatggcgctagc 3

Blot5 encodmg sequence

QEHKPKKDDFRNEFDHLLIEQANH
5’ caagagcacaagccaaagaaggatgatttccgaaacgaattcgatcacttgttgatcgaacaggcaaaocat |

AIEKGEHQLLYL-QHQLDELNENKS
'gctatcgaaaagggagaacatcaattgctttacttgcaacaccaactcgacgaattgaatggaaacaagagc‘ :

KELQEKIIRELDVVCAMIEGAQGA‘ _
aaggaattgcaagagaaaatcattcgag‘aacttgatgttgtttgcgecatgatcgaaggagcccagggagct

LERELKRTDLNILERFNYEEAQTL
ttggaacgtgaattgaagcgaactgatcttaacattttggaacgattcaactacgaagaggctcaaa.ctctc

SKILLKDLKETEQKVKDIQTQN
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RHYDGRTI | QRDNGYQPNYHAVNI V
cgt catt at gat ggcegaacaat cat t caacgegat aat ggt t accaa%mghmo—,
tatcacgctgtcaacattgtt GYSNAQGVDYW VRNSV\DT

ggt t acagt aacgcacaaggt gt cgat t at t ggat cgt acga H%Egé’pz“

| accaatt at aat Y 03.05
agrtaas@}g@s alﬁaﬁ%@g‘g ?ng%ﬁagﬁg!a%%%attgaagaat atccatat

gttgtcattctcaat3 Mouse LAMP-1 transnenbrane &
.cytoplasm c donmain M.l P | AV L.A VLI VLI AYLI G

A i et R A g oot catco

K atmmmmgw%gﬁtmmﬁwwmﬁ%%@f“

Pl asm d pVax- htpa-bDpl - LAMP was generated by insertion.
Gok ROR-sampA i Gi¥dEfT dgnent s encodi ng the | eader
. : E;ABE‘W aateegld asm nogen activator, -
g@%ﬁ%ﬁ&mr. pl” mature prgt ein and the transnmenbrane.
- and cytoplasmc. 33 29 March 2007 . PCT/ S&003/ 000205
Received 23:03.05 7 tail. from Mus nmuscul us LAMP- i

'[nomt 0 theg x%ﬁﬂ}i* CRNAMIREBIS Skise dedbedp imm (HGIMIAMByeRYS-T/C by

chis

m d vector proved, by t F r
epltmmmt of i RtooRbiss d rigmesorenos ek paap ad Tpt Sgpd the Mo

g LAV PRI s b (B ey

ﬁorﬁ aRisti 'ﬂﬁ%nﬁ&ﬁn@k&;ubﬁc&:gtﬁEQH@b@d] age cag gtt ggt
g cag gac ecc tgt gte cog ccc etc 3' hunmani zed Der

_ 1 sequence 5' ace aac e ate gge sat gee _
coo got gag att gtg act
‘Moh AtR @gd &t% Fg 9%%?& %gge, o
5" AtgpcdgpeccggeoRgeafEaREsceRs EEETEgCg - o

tat egg aat cag age ctg gae etc got gag cag gag etc

- gtt gac t ee tee ac gga tgt cat ggg gat acg

at t nreagnggt 5‘1"@“% eéate cag cat aat ggc gtc gtg
gg@wqepwqctratmma bgﬂ Fab Hdt & dE Qghy I‘é%g cag tee -

a tGRgamagnatiggatdactigtigntegaacagpensaccal
gc cag ate he ccc cot aat gtg aac aag ate agg

apagﬁeecﬁgﬂgégwﬁmegq @ 29© EybeNaBeNgKt dscg; e ate

(o
g@ggc S e e i L ey
Zﬁdﬁaé £3€ 9Pk ¥ B B2 ¥te Al 9¥ d ac ¢ @ mac gee

attgcaagagaaaatcattcgagaacttgatgttgtttgcgccatgatcgaaggagcccaaggagct ‘

'LERELKRTDLNILERFNYEEAQTL
ttggaacgtgaattgaagcgaactgatcttaacaﬁttggnncgattcaactacgaagaggctcaaactctc

SKILLKDLKETEQKVKDIQTQN .
agcaagatcﬁgcttaaggatttgaaggaaaccgaacaaaaagtgaaggatattcaaacccaaaattaa 3

[0099]. Plasmid pCl-LAMPss-Derpl-T/C was gencrated by insertion of PCR-
amplified Der pl fragment encoding for the mature Der p 1 protein (ref. 20. The gene bank
access number is U11695) into the Nhe I site at the 3* end of the LAMP-1 leader sequernce |

* and the Nde I'site at the 5 end of the Mus musculus LAMP-1 sequence encoding the
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ggg gtg gac the tgg ate gtg egg aac agrtgg gac ace aac

tgg gge gac aac ggc tae ggc tac ttt gee gee aac ﬁtﬁarchzow

gac ctg atg atg ate gaa gag tae cog tac gtg gtg ate

ctg 3" Mouse LAMP-1 transnenbrane and cytopl asmc

omain 5 ttg ate coo att got gtg ggc ggt gee ctg gea

'W(b’d'&‘”“&?g # gte etc ate gte etc att gee taePﬁT’gGi’ﬁ'li‘f“OOZ@gc

agg aag agg agt cac gee ggc tat cag ace ate tag 3'

[00101] Production of reconmbinant Blot 5 allergen and
tritdhbriibra@lah®Sytplasm @il Y& RESdid sdqued ([%E(ﬁ fIeRend).

expressi on systens, the E.coh based T Gene. Fu5| on

System and the yeast based Pi chi a Expresssion System
w@%ﬁl&% é&E E¥WeRche  reconbi nant Blot S '
M IAefsk ﬁi ARR P IELdolj Liaddd- &xdp®dsPon system the
i éﬁsgqcsemég%@esa%@g%@aeﬁe%%ﬂggmqw@a@g&wtaeﬁwas
subol oned into the vector pGEX-4T (Amersham Phamaci a
bt ech% mapredPerad oppdipgsegueiceeconbi nant Blot 5 with
PR GEIBEIQN 4P doli AiRd: RoR MrRdeViTdslof the
SAcieapgratepnetyiopatgranatgsiocasgignagise cgaasteasisceatiat ur e
Blo t 5 was subcloned into the PI CzZa vector using the
BMQGF &L Bithi W ABS @s‘él%n’* E S AnYilt fogentmlife
qg@%ﬂ%ﬁéﬂﬁ@g@@&%@%@%@%@@%@@%ﬁ%ﬂaﬁwﬁﬁw cation
wer e achi eved accordin to t he manual provi ded by the
Reh i 8ck B &r4 E QuEild Bef 4 381Q Rl F’ dd from spent
Ggfapteantealtgeatotizst gwgt@fﬁwfﬁﬁww %aragtsﬁta%cogr aphy
34 AVENDED SHEET | PENAU 29 March 2007 = WO 2004/ 019978
b&ﬁébi@oé’/b@o@d%qG’OYOQ]E|SanYtR=X NradaBy or
%thwmcae?twwwﬁa%%cgﬁﬁ&w&ar. fied T
| s: urified s‘gl een cells were used for secondary
8% G R IOHoAQ & 7 Gy N ¥r6I1G ek 2P oh adeay. Nyl on
e 8%P$W%q°w¥tﬁwﬁﬁg§éﬁ@e@%%g@ﬁcmr e
used for ecific T cell proliferation
BARF & LB‘?‘l(efTI S 1" 5)51851 §F L &jL B AHl |s and
‘WW%@%%WWWW%WMF@Wﬁ@%@%ﬁ%dm
96- wel | U bottom in the presence or absence of
Bdg o 63t Bl é Q ngerGsY&P@'d‘é%A YHE IVl ture
F&%@EW“W?%@F%WW@W%‘“&W@&?“@ and
stored at -80C until ELISA assays _for nouse |INF-y and
GoliSeN| £.Q G B HWiloV kdY SEW Dt hd JeCoRdlr
geitacegiaangppcapgaticsa 3%0%3%%%‘?&%“%8% wer e
cul tured in_ 6- late in_the presence of 20g of
B BFA S {81 LML EE TSI ¥V de a1 ad T cel s
Bpertattisrigcearairgaiisisaipaiimesiralentatgigioaittrar®’i onal 6 days
|n thewE)resence of 20 ng per nl of nopuse reconbi nant
apEsgiRne feyigplasmiafamesinT cel | s were | oaded

Mn‘eé Rdid V GeCw il ASHet & M hilep YL I G
5’atgttgatccccattgctgtgggcggtgccctggcagggctggtcctcatcgtcctcatcgcctacctcattggc

RKRSHAGYET I
aggaagaggagicacgeeggetatcagaceatetag 3°

[00100] Plasmid pVax-hipa-hDpl-LAMP was generated by insertion of PCR-
amplified fragments encoding the leader sequence from human tissue plasminogen
activator, humanized Der pl mature protein and the transmembrane and cytoplasmic
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-pre-coated with anti-nouse CD3s anti body and were
_cultured in the presence or absence of 1 ng per 291Ma95h2007
anti-mouse CD28 antibody for additional 24 wopse2003/6680205

hours. The 24-h or -48-hour culture supernatange\Red 23°03.05
coll ected and stored at -80C until use in IL-4 ELISA

assays. [00103] I nununogl obulin and cytol dne ELI SA: A
M@@%@;ﬁg%m@xm -Bfiito tu%'ﬁanﬁll 13d plba eumsfp,\am(wmgen)

ot 5, native Der rat _.anti - nous

which ist plasmidnoester ampRyvedoby the, (Fr% {81 PR Bt %He 6“°°dmg
After, R#ﬁﬁﬁ) wells with 10% FCS or 1% BSA, :

SeqISREeS 3981 it ed ‘seralcul ture super natant were

. ‘added and plates were subjected to overnight

i nc ‘i‘;*&ﬁ:lah@ﬁmfét l&n&og%h%hﬁt&aeadeg séquenceAb, rat
g%k c?@igc&gfﬁg%té Gigig gt 2ka got gtcm@tetcg cec
o cieeyr e added,

, foll db
| agfz-x?ﬁ%:% a?é’: cﬁgp%%&spfgat ase. The si gnal ovvagwe. .

devel o ed E%Nl t e enyl phosphat e substrate and the -'
i LB éﬂk‘% tg 83 aco gig
C
zcrs%iﬁ:égcg% eg F gﬁg‘i%ﬂ %% g8 acc gag tet
gcnwmmgﬁgl@h%ﬂﬂt m&w ﬁg?t\ﬁéﬁég% a“* g“ﬁg o
| cangph it ieol 5BEcsal arBLASeC AR BEGIE SHLAF MECPRFRLGRE % g
agRNAtTEad Sgallse olg et Agg AR Eap tReEPEEn I8y SHIATF BIHPECHD g pec att toc
a3l 3gd cal atBtax coc &t eatigte nicmglabcags EREEPS CRERS cggawac age
g%‘@ﬁbtfﬁwﬂc Qo2 B/hh EAOTS S ROEGSEAREIAO DO SUBEEL AR Aca ate ate
cadepe a0 GlRRkh SROercaapogptcaavatcet pEtdac sgaae Ees cag.
§cfa€rt ﬁé%{d@aaaﬁgt&ggg%ﬁﬂcafaetggcgm@gcb@pggctacggctac
hﬁ V; gﬁ@&g 88 o tae R0 stymd ate ctg 3
t fac ik he rreasur e

nent index i s denoted as

Penh ﬁgﬂt&gﬂg%%%%ﬁﬁ _,ﬁ&had&ﬂabm -1) x

3HSGle ﬂtE ot aRtighetaRick att
FF=% peak expiratory
' ssq@&aagﬁas Iﬁa"‘gﬁé%% BT ow (21). Exanple 1
[00105] Six to eight vveek oI d animals (n=4 per group)
~were intraperitoneally administered 10g and 5g of .
yeast reconbinant Blot S.in 4 of 0
[€01033y 0 Bmﬁ%yn 2of "?‘@?ﬁ%’éﬂt\/ FreEen AR Pafititation of
nffitd ﬁSI'E i i¥fertif eirts @Etcm%%@EébﬁbalschGSS’AGene Fusion

assays be per orrred The levels of Blo t the
Sgstapenifthe Y¢@Eb@nql iPichés Expwwmsanm“ﬁé‘aersylom tgexpress the

O']e ant cti r ’ th i
: B DR, B, ) B P ER0 sl B, e e
" e@oaaige sécﬁieﬁ&ﬁ f&ehianﬁblsmerIBISOWas vaabclpneh imte cthat vqggy PGEX-4T
| '(1];121% anlllcf?hmga%apﬁllorgg %) ord}elg%o olblfa% q'gc%(r):{b?nea%t %13 5 it post-.

translation modification properties of the native Blo ¢ 5, the coding sequence for the

"mature Blo £ 5 was subcloned into the pPICZa. vector using the EasySclcct Pichia
Exprcssmn Kit (Inwtrogcn life technologies). Protein expression and purification
were achieved according to the manual provided by the manufactm‘ers Native Der p ]
was purified from spent mite media using mAb 4c1 by afﬁmty chromatography
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al um al one (day 0). Splenocytes were stinulated with

Bt 5507 peptide (5M for 72 hours. The levels of 4§
and IL-4 in the culture supernatants were determ nelg%chzoo?

by ELISA (Figure 1B). Six to eight week old aninmals

én:30r4 per group) were intraperitoneally
WO rated with 10g and 5g of yeast rRSBSGERINGILS Bl 0

t 5in 2ng of alumat day 0 and day 21, respectively.
The animals were further boosted with Blo it 5

[g@m?ol &.Q;wzﬂ_?f‘iﬁmﬁ&y R se@Bdary Wintifatidh duéd%}/ee %eusé'g{d“ﬁy

perreactivity neasurement’was teste ay
- Bupfigd, [ cells: @P‘Féglﬂ@qenvﬂb weessused Hr pesonderyt Bo ¢ Gepeifsfiul

c6If palelaG SRSy, | Rk i

h %i ngaThZ ?&fgg&:ﬁmlt@ﬁg gg@?eﬁﬁgﬁlﬁ%ﬁﬁﬁg%mﬁ he
“R@Wc??f_%ﬂﬁ% wgtific T eglpreliferstionteultusy Briefly] 55x00° fugfied A
Toded o4, 500 ikl ARl b RARPCL £ oo Qb it o6 10 oS

secreted by spl énocytes tromaninmals pri Ted W
Plieprbs pecsrmber absance of20pp oGS TBloviStions Wt4 dayb.dhe oultow t h

il 0 St hPy bl § ENSREG2o GPTRARR "

for gropsedNFryiod mensedi ~4awarerparfosuadb &dr Bk eccondarpie-stigaitical
-specific | gE

t in_an.imediate.s f Rot 5
o SRR SRt VS i 6L 5t B premiosd f 2pseols o
GST-Blesifeior 4 HaystHictkPlodubgurifRd TRELs Whe colRatBd hiddinfindl 0 t
group was

- ific | titer in.the experimental
100 s REHLG defs s eSS0 R L PR SO A han
v .adﬁfiaiéagb W ﬁlﬁm&l}o?m dmz‘g%lﬁdlpmwt%w%ﬁ%m)t "

t ' C

P‘E’%@%%‘} 0196 5L Zbﬂéy s’lﬂ%g% qultpmed i ths presepgerAt ed
- atgerst of 1 £8IpbamiSé Ut k0B CDRSITFRY s ANADHP DA ' Ragi Ng
h{}o %12%14' on&%gl ani mal s after exposure to net hzachol_l ne

U Dy optyheys palture uperpoiany s cofesied and ired st rfUGRRHL | on
uspimil EIISAyssis) Ng al um as a Th2 adjuvant is feasible

to induce a long-lasting and significant Blo t
5-specific Th2 type immunity in BALB/c7 animls that

t i i t-h hmat, i t . | 2
10118 551 Tlefiifarblufih, 8% SRR SpRNAP R T Bre 9 oup)
WleEIdSzﬁl\ platearas z@aﬂéchuﬂﬂyG(SjT—B,[o&(ﬂ, ﬂééhv\i#\lﬂel4 p Lgﬁt ilﬁ-rmitcnlse IL-4,

- S ay. an seqguen .
orfir it (PO CDtent) syl of 5 i PlogPiaa te prefiygmite
O 0% polmapBbprialy RGeSt spbmithore added and

| . ' i | 4y | 0 u
PSR ST B Ovaemiat Jocubristh 8t 57 B conpaied Aty o
antiamage. Igfhet AiMediie 05G,BIret dutiBodREEL4 Iof rdt 3R anhE BN ©

2A IgE,. (Fiqure 2B) anti-sera were determn ned by
Wﬁ%%% g{%ﬂ@edabﬂlﬁ flisige phogphatass The Sgnal weytswdeped o

byOpRitRpRagpRsEpldte FRU4RRe |dd RES oﬁéicapfdetﬁﬁf Wis measwred at
OD405nm. Mouse IgE, IgG,,, recombinant mouse IL-4 & IFNy were-used as
standards, | ' B

~ [00104] . Measurement of airway responsiveness: Airway responsiveness was
assessed by methacholine-induced aitflow obstruction on conscious animals using a

- whole-body plethysmography (model PLY3211, Buxco Electronics Inc., Troy, New
, | - 35 | S




[00108] I nmune responses of animals that received

i ntranmuscul ar naked gene i nmuni zation and 29 March 2007
al um absorbed Blo t 5 booster are shown in Figure 2.

As shown, Blot 5 full gene imunization was able to

wﬁﬁ@g& a Thl- predom nant4’ i nmune response in aninmals
9978 ei ved three intramuscul ar i nj ectBCH&20§§/000205

pCl -Bl ots, -as seen by the appearance of significantly
el evated levels of Blot S-specific sen mdg&a as

Yerk; [UsA)sAliayenZhallefijed bhihaly Vere Nest Bbsbd 8- 1% £y fohdelier um

%grvgas dte].gqeqte at day 21 in_aninmals injected wth

QEPH P ‘“’b&fy %@iﬂev*? inpreased) doses ek acrosolizetbmethasholivent
THER edshtoRent ikl lé%ﬁb%dﬁ{a@?éﬂh%c&}rdh@é foQkt doBatibfrPednHigiREed
C ure : pe immune  response was
—%@ F@F @ﬁ P’ﬁ‘?ﬁ* ﬁaf?hnﬁ 8341%?1%/ Hapsepby = B#paﬂtgryit\%%ﬂﬂ‘ 7 &daxgiiong| s
time,TREHF=Q0AOEKpiri6r9 H16¥, hnd BIFSE ﬁehl?ﬁ%ﬂiﬁfbryy\flcwgzm ast
reconbinant Blot 5 .in alum (Figure 2A).

The gfresults were consistent with the in vitro T
_ E’éa €/cytokine profiles, with a greater than three-fold

/1'Ls4.ratio for the eri ment ani.nal s_as
100R0S o S%4 bt B iR iRES b 2o WP ey
adstinisterpd 10pgand 5y o yhOEQAbida BN £5 ROl NRAaMAG BinBRojel®)

ot ency, C be achigved by (1) targelistg, the T
atidgy @@% ik f%b?cﬁfﬁgveﬁeo‘iww@ﬂedwﬂw,s oged @t (29) C
00 0190 P! o000 0000 1 At r prpene K s on

_ [ , i zat
S e b F T Dot @ty Predbction ot iRy e oy
-nahbygram bESishde g PPinL bfadrubd (FipnS 1 DS Sfgle@piden dofl RdshBsioRi X
we

to_eight ek old animals (n=4 Eer. groupL re
W‘Frﬂ‘ﬂ’&%ﬁ%ﬁ%&ﬁ m AReEe-RiEnsd; With hyeglugrabsorbed Blo £ 5 or
: i ST d
all?%%ﬂoéeﬁ{fﬁ 9). BhRaRye Wk s@huRtd wﬁﬁ%%ég#g%ffs R Yor G2 2N

equently the aninals were

hopugst Theplevels of BN iayd Mvd incthoenltyrel Dgematants See dabrmjned Sy
e & ofeh)l . i-n _pof.alum at, day 21
BOSE BRI U0 b P el VA plifet] - Dot Bof,
intpapertbnealiyn ddnsinistrate with 1@ o6 dpg of yasisasombibast Blb @\sehs of
- i f4i.¢c 4.0 Ei e 3A) ., and Fi gyre, 3B)
20} Fabun 8RR dng Pt sl 5 iyt hearti g
Blgy ¢ Sdareasdlo(®.026%) acdayr28s dends ahd day 84.NAINGHT IRipeedactivitp us e
Seru . N econd set of experinments,
métaﬂlé&gég%t%ﬁdﬁ%agglkgﬁgw%}@t ocol was enpl oyed except
t hat each individual animl (n=4 per group) was

- 1991084t ed Tharesulteindican suotsyfuk ekablishmenthofldgaliargen-iguood
Al BERE 0 ity b B ILT) iy e P Bl O
regaplates gheysyutbesisent deFs t Arstatisticelly siguificantd eveirbli Thatn®P=@B01) vtas 5
sedeet Q539 iinboyt Q' froff allRME ?rnmlci] Rith SYE-Tbsorbed Blo ¢ 5 upon in
vitro stimulation with H-2%restricted Blo ¢ 5 'Th epitopes as compared with the control
group (Figure 1A). Administration of a further booster of alum-absorbed Blo ¢ 5 at
day 21 resulted in an immediate surge .of Blo t 5-specific IgE level at day 28, followed
by a sharp fall in the Blo ¢ S-specific titer (Figure 1B). The magnitude of Blo ¢ 5-

- specific IgE titer in the experimental group was persistently above the background
level for more than 6 weeks (data not shown). Animals characteﬁzed with Th2 type
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of IFNy and IL-4 presented in the culture supernatants
were determned by ELISA (Figure 3C). [00111] 'nZ@ﬂIarchZOO’f
addi ti onal experinment (Figure 4), animals were giv
intradernal injections with 100g of

w(g ] 4” I\/Ess Bt 5so_67-T/C or pCl-LAMPss-T/C at day 0, 7

ARG ot her paraneters were as ded&ASEUR/IOEPS t he

above experl ment. The levels of No it 5-specific
lg&. (Figure 4A) and IgE (Figure 4B) anti-sera were
Blbet erspbded lmﬁum@éx%ted[ @ Qaligdity! HeRRQh SEmBAL %Hlptom
experl. ments Fi gure ég all ani mal s subsequ

CqRRERg, ogthe, gen 16%11189 SrpqsuiE dprisrehacholimg eerqsel B= osol

(Figeal O Thusahﬁﬁj‘imﬁﬁahoﬂ @)Yot&@l bﬁﬁﬁng Alay a@ g Thi_lﬂﬁj

wer.e coIIecte stored at_- unt| assay
fogsiple fodnducga lopg-l a@rﬂs a@cY ﬂsg'%iifé@tuﬁlq t:5-mg€@m2m@qm@ugnom and
BAUE/cf IriiGalk Matradidiivbd Wil ARt Syl ned by  ELI SA
[00113] Six to eight week old animals (n=6 per group)
? intramuscularly injected with 100g of
eLAl\/Pss Bt 5s0-6r T/ C or pCl-LAMPss-T/C at day 0 and

I°§?97‘1$'h8“’%%#%&@%@%%@%&%&%&%3” FE/a kit 007

mja&ai Wit OOpE OPPA0S otk Bhd FUIRE aiymmﬂlé:e;ysdtagegﬁgmfthgwﬁgs Wi t h
0

and_5g _of yeast reconbi nant | ergen in

W%ﬁ&“&?ﬁ%@ﬁﬂ%ﬁ%?ﬂ%@% ARredidey 2Dxand Sug ey 2\ efivpast The
xe&ﬁfbﬁaamems £GOlkBEt B4 ggﬁ&ﬁw ﬂa@a%t %n@é cri% AT

dhe | evel s of speC| ures

8“6?;@ at’rA‘) %waﬂ pR51Y- T tgtelsend B, 5-specific hﬁiza (Fsgmea henddgE
B)‘ ke Yovded- URGmide A VY 1ATISK! GHE %n&’boﬁi}‘ PibanchBE %hlft ic

hl | ymoral i mmune responses i n ALB/ ce prinmed
mwsu’ﬁﬂdsﬁ%oqeﬂwomam@m@e B’é@%&e@ﬁlwth al um absor bed
Blo t 5. Although alumis considered a Th2-driven

{oaﬂ)a; v ? Nt Imnftinél fediasel of Arnadle l&%ﬁrelt:d'kaeﬁ |1ﬁt@fuu§>fﬂaf’nak<txﬁgetne
speci |c ru elicited in animals a
%WIQAW%%;%E& {5 R9Ftetr e Shayin Fre 2. As shovn,
Bip@l5 ﬁmwgaﬁ -ithhfnivAtich Gias 20RE0 heknt Qe - bﬂohﬂiﬁnt. e S
of aluma stg%bed 0 Figure 3A). GG is a
PPBP LY %“@VP‘E%IIP[%BJ&"“B JePtf?n& %{6 2 §p80
byahendppedrangé OfKdeniivai¥h/ esevataatevwbﬁmb mpécm%mmugqh as
_ ea%? ﬁ?ﬁﬂf S: t}g g ssed yge cal
Hﬁfﬁ‘/ fi24) 3&% ¢ §EHm g wat detected 2y 2l i
anidlalsCibflectéd with the RontfoF pQIUVeRtos 18 Lontrhktite tHe Pidhiadnt THIHPE t Y
., di fgﬁregfe ls cl %izg%qlcorrel ated to_the Thltrh2
PR pﬁhs'ﬁdllg ef phigs fagprs 2BinThi typepipgune
resﬁﬁnsmﬁaatpe&ﬁt dy Wik SEL- Wt AinBhihided 2nimaRSfollvethg at ed
Q a fjve-fold difference (0.599510.01223) between the
prq &}élmppflgza&oq with ypagf pecombinant Blo ¢ 5 in alum (Figure 2A), Theseresults
were consistent with the in vifro T cell cytokine profiles, with a greafer than three-fold

INF-y/IL-4 ratio for the experimental animals as compared with that of the-eentrol

Sefuel

animals (data not shown),

Example 3 &
[00109] Enhancing DNA vaccine potency can be achieved by (1) targefing the
- T helper cell epitope to the MHC 1I pathway, and (2) optimizing the immii#ization




t he pCl - LAMPss- Bt 55067- T/ C-i nmuni zed group conpari ng
with the control pCl - LAMPss-TI G inmunized group
(Figure 3C). In conparing the results of Figure 229%%@2007
Figure 3, it can be seen that a nore than twenty-fold
magni t ude of Thl Immral imunity was elicited in
WOHPHHEZ i nmuni zed with pCl - LAMPss- Bt 550-PE7SFHI0/M285 i n
those i mmuni zed with pCl-Blots. [00115] Intrader nal
DNA i mmuni zation is an alternative route that can
tideRdn@y EnmitiGHorl f}R] SndhppRipAits GljinveRt, laSTRbdsMat@OR BRE
al | ergen-.i nduced di seases. Like intranuscul ar
restlfsdenicieshin Fignges 3tpch nml i nj ection of
- pCl - LAMPss-Bt 5s04rT/C in-vivo is capable of primng
[eodnaj ant $ialto E‘l@ht_-t%ﬁhmm (nkmgbgng'rbap) wgéCiﬁtramSusqulaﬂyl
.sepsit i 0 t east reconbi nant ot in alum
gl i e LY L AMBI B on 16 58 B AV BSSdF ahdy
14. BubeduelyIne Kiirftd wie roRRh@DEREhehly Hikle R {
W t%&?oCI -YE%I\/PSS- B‘tv530A7- jl'/%% but lglyot?&%en anioh%%? 5“;‘1@
of yeasi wepmbivent Gloct &rallprgsn inafpe of The ptrfiayudle amll 43y, 4Fhese
refRBME STheSAOREE cdidekd WelilyPPR %L\'é‘o b(fq%{ﬁiaﬁ;@}.i
g‘gul dﬁybe an alternative route S%e icit g qu]glﬁt ity
leptls epBlei ff T-epeqifiF 1gGop dFipwrman) tapd Igko (Fiaeq 3R) pugi-sgemwere
dA@nRePby BIISA! Gid ﬁﬁbddg beﬁucﬁﬁﬁ ﬁﬁt‘do?f@s B0 & B GardoBiiinort O
raise 39 29 March 2007 WO 2004 OE9978 ) o
mpyss [gey 08 9f sumol eyserresofsresigents.the Shle imprmipttiop | n

profo6dt wal R bRBa! Bt Qb inﬂivﬁluﬂ%ﬂﬁ@!(nédﬁg%‘egrﬁ@) WgOst

the antigen-specific immunity or to in
tregtod j ipfean ¥ tvdce witl bk end pugy pf) yeast rrmbinsais Bl 5ty

; . e iy - s
obigef RIARYE a8\ R) 3 0Mahy 85 RO SDRARID ol Ul &
day 48 mietsi sfimnlate@with sesombiodnt B #t 5ol Oig/mlp for 70 hews (ke Vevels

l.-inhal at i ons of  yeast reconbi nant .Bl.q t
of I BRI WReBied A e S Bpfrupii s Jamined PryfLISA
(Figoe3@).ty (as per Figure 3A) displayed a renmarkable
| evel of allergen- specific serumlg&a (nore than a

f ol ' =L gur ove _the. basal . | evel
(08PPI P il SUEER Boclinlt (e, BRRMEwe By i
injgfrtiouqowianm@lalg of p@li-lmtIﬂPssé?ssam-m enalﬁt‘lsugMPﬁm htfdag a{W I
e all ergen-specj fi. r.um Wi al levels
wl F2 A Bl B P B 8 e PRSPt gy
of Blooduspeiifinlgal FigpreMA) undIgERFignrd ABY fnti-seRSidré Set@gge st
_by_tﬁﬂA__a further boosting effect of the existing Thi
immunity could be achieved by aerosol inhalation of
the antigen. Therefore, adm nistration route is a key

[09H& or i andthm sebvdhexperimenofFemny 5)o bl Rhifaapr subekqpantiy ei n

reREPIddEH ] ' [, vacgi oyl d not -
APl PRI, bR YS Lef BB Gy R 56 B0

day 6% Ghescraorage dollsttédngecklynandyitargd it n20 fCeunkibssay. Fiedenels of

Blp pﬁ%@h@ ngp:';afFEEu%%ﬁ Gfa IgE (Figure 5B) anti-sera were determined by

ELISA.

[00113] Six to eight week old animals (n=6 per group) were intramuscularly
injected with 100pg of pCI-LAMPss-Bt5s0.6,-T/C or pCINLAMPss-T/C at day 0 and _
14 (Figure 6) or at day 0, day 14 and day 294 (Figure 7). The animals - were




of long-terminmmunity nmenory. During a 10-nonth

resting course study, pCl- 29M ch 2007
LAMP5s- Bt 5s0- 67- T/ C-i nmuni zed ani mal s were capabl e ?I

i nduci ng a high level of Blo it 5-specific Thi
Wﬁ y (Figure 6A) follow ng boosting w
um absorbed Blo it 5, as well as the ngr%g%e?sglpqz%sn of
some level of Th2.immunity (Figure 6B). These results
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immenityndeds relicited Bl mihaldinghineed fth pOI-CANIPSE Bl yAT/Glthadlay 21
a.and day 42 ctively. The sera were collected
th%’é%l ﬁﬁlﬂiﬂéi’élre@gg -20 Cuntil assay. The |Ilevels of
Blot 5-specific 1g&, (Figure 8A), IgE (Figure 8B),
[00418] | g GInt(aférgal RNA @hmumiaation is e dtemtie rutt Grmhiam mlhebg/
Ay PGB0 AR 4ihd R lndipH SRBERASLO
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0SO non
yeast recombmant Bio t 5 in alum a comparable level of Blo t 5-specific serul:n:l__Ignga

(Figures 3A & 4A) was expressed in animals treated with pCI-LAMPss-Bt5sg.67-T/C

* but not in animals treated with vector pCI-LAMPss-T/C (Figure 4B). These:xesults

suggest that intradermal DNA immunization could be an alternative route towelicit

- high quantity of specific Thl type immunity.

- [00116) " Alle_:rgen aerosol inhglation is an effective boosting route tosiaise
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chimeric genes and subsequently boosted with

al um absorbed Blot 5. An earlier protective | 9Gé-March 2007
i mmune response was elicited in the

pCl - LAMPss-Bt 5- T/ C- i nmuni zed ani mal s conparing with

wo Bedo18bs PCl - LAMPss- Bt 5-i nmuni zed ani mal %88’85%%@3?""‘"%&@53

show that a single dose of Blo t 5/alum

sufficient to induce conparable |Ievel of Blo t

5-specific 1g&. in pCl-LAWPSs-Bt5-T/Cimuni zed
engymavE proteciitiecing Ammusity injodees Asesel intebption isd niatural route to
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nuni zed Derpl - LAVP chi neric gene Likes Blo t

sehPenst& Compamniz dawpgrrapableg! indvgiag 9 highDevel pf
B""“‘ Le SBRARG 1 il piode A0 b dodfinf i AMESRorbea

- T/ Ci muni zed ‘group but not in the control
B"’g‘r% ab“’e# & the slcitaion b semsdles! of Thammunitn FigureeB) CBiesp 1
resmqsatqupfyﬁhg uhamg/.&)zo t 5-5beBifB T Semofy &t iRkibd @BRLs AEVel

- spec) f | gE was expressed 1 n the control

“ﬂbﬁ“@ﬂfﬂ“&%ﬂ tws‘v ap{ox Wéht&yﬁbrlmn@mtév prsvest e polrigiipe oD B) |
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suppr.esse ai rwa persenS|t|V|ty o Der p i's

durjngiheliopstins Phal}‘ﬁl@]é‘;"?bﬂ%ﬁhlt ?ed with Derpi-LAWP
[001 18] Figure 7 shows the immunity boost-up of the long-resting memory by '
o anew immunization protocol. Prior to alum-absorbed Blo ¢ 5 booster, an additional

- pCI-LAMPss-Bt5sp 67~T/C-immunization was conducted at day 294 (Figure 7). As
expected, a much lower level of Blo ¢ 5 IgE was seen in pCI-LAMPss-Bt5s0.67-T/C-
- immunized group with a significant reduction at day 329 (P=0.05) compared with the
result shown in Figure 6B. - Both immunization protocols were able to elicit very
similar levels of Blo ¢ 5-specific Thl immunity (Figures 6 & 7). Taken together, the
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chinmeric gene. In vitro T-cell proliferation assays
i ndicate that the pCl -LAMPss- Derpl-T/ G inmunize
group exhibited a typical Thl profile with high I(jlzegvl\(/e[flrém2007
of IFNy and low levels of IL 4, while the
< ss- T/ C-i mmuni zed group di splayed a typical
w@ﬁiﬁﬂ%r@ggi le with low |l evels of |FNy and Pﬁi“éﬁ”%ﬁ??@“% of
Ilr4 (Figure | 0A). The pCl-LAMPss-TIC-imuni zed :
control group devel oped statistically significant
resultsVé@nggesth shae expedisiod 1o ial Yh aRnERRP Bl 5t Qithfein vivo by
ingl_CI -L‘ﬁl\/P.-DerIOI,- T/ C ex %H’rmnt al group after
apslan igptog s B?Pa‘z‘ewg iting, ¢ long Blor ¢ freperifie LI ne
dplhgn iemtQfp, Rr@edidde! e iR Gabi0 b8 DNALGHEIRg FAGRED &,
tg"%ib?f resul sug%%ﬁt t hat Derpl - LAMP DNA vacci nation
Piowinuogsiyge gouikbe opg of; the key parameters for PNA eRisioplimizaion, st
experinmental induced Der p 1 asthma in nmice. Exanple
Efanjp¥125] Fenal e BALE/c (n=5) mice were inmmuni zed
intramuscularly with 50 42 ------------- 29 March
[00009] \W\GBig B0 ¥Rl 8ldPhT-BCREH &N DY Wetd dntedmupdubealyi d

ingpley M Bk PRI e BORNES G o i e 2
and @ap 14 ISubsejreflyl tBNanihiliwéfe tégtedRtrapRlitondall Phulde \yitt104g0 Of
lumintraperjtoneally at day 14. Mce were bl ed

Bk Pyt seepmbinan Blod allergen inrAmegabimep do 31 and day #r  p1
redjR&tival5 Pl 8 vAYe Eibcpé &Eé]kgr':]’:{n? rfﬂzo%egd-at LSP%2 81 la%}g%l gk her

Set of experinents, BALB _ mce were | g elly
- lovbRERin T frepeeifis IsShatFigure S AN, 197 GiyiediB).clod gl (Figure 8C)

anB ¥R it & [ ' ior)/ fif 0.
- Mce wer et%%gtﬁgggg e rdgl i}'/%fx%bé)?? grha%h%%ﬁg%&&ge@tﬁ%%qﬁl
ong pafogiar: of mause fgpep ol of sem nt r aperi t oneal |y at day 14.

Mce were bled weekly fromdO to d42. Serum | gCoé

[06120] i T i GFigvee Detiowd ipsbBEE THE A6 RAinRYnE kedssds h BALE/c} 2)
m%?ﬁ%W é;Vgl ce Jjmmuni zed intranuscul arly (Figure 11) or
g v PO s e SO A R S AN o

chiiviic iebs @8d s¥lseqgilily, bobfab fith Qft-4bSorbdd ks At Anh@ktiepr al

f eedi of, chi tosan- DNA napqgparti ¢l es _encodi ng the Der
prosecfive dBGe e (peme aWam cloiiep dei e PUTHAMEBESBohses
imAgAAISinihd conphrigd With J80 of HCT-RAMPBLEIEirdElhized \WRkmals.
R2 t%4 019978 P /dSGZOtOEI 000205 Ref erences

show a e dose o o t 5

um booster was sufficient to induce.
comparable level of Blo ¢ S-specific IgGs, in pCI-LAMPss-Bt5-T/C-immunized
animals, whereas two doses were required in pCI-LAMPss-Bt5-immunized animals,

Example 5

[00121] Figures 9 and 10 show the effects of suppression of Der p 1-specific
IgE production and inhibition of airway hyperresponsiveness to Der p 1 challenging
in mice immunized with Derpl-LAMP chimeric gene.

- -[00122] Six to eight weeks :old animals were intramuscularly injected with
100pg of pCI-LAMPss-Derp1-T/C (n=10) or pCI-LAMPss-T/C (n=6) at day 0 and
. “day 14. The animals were intraperitoneally boosted twice with 1ug of native Der p 1
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1. Indoor allergens and asthma: report of the Third

I nternational Wrkshop. Platts- MIIs TA, Vervlo
Thomas Wt, Aal berse RC, Chapman MD. J All ergy CI%'I“\/PMh2007
| mmunol . 1997 Dec; 100(6 Pt 1):S2-24. Review. 2.

woolfibde Of Sensitization to Blonmia tropi nd its
(Eecénf)gin%ant Allergens in Four Tropical %grsg.}?osoozos

Popul ations. LimDLC, Shek LPC, Shaik WA,
Baittawi djaja K*, Trakultivakorn M#, Pakit V*,
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M Br _ Med Bull. 2000; 56(4):1019-36 R
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COKiR! g Ge pﬂfﬁl@y\@ﬁ sedbhdaryIMebIR YVohtivel29drgS1 ?‘b&EMj bere KL,
d%mféﬁ)géh N I nt Arch Al l ergy hnmunol .
54 (Hgrre l%nsi ve study of human | gB
cross-reactivity of Blot 5 and Der p S. Kuo IC,
[00n23ng NFighteakshotvi dkatichidn dfemil Ean& @ﬁlﬁltjﬂfywaﬁnnals

Al 2003, -609. 8. Bl
g Y DARGEAOR, chimdtoopong Elke Bostar T popthi A
lnainin&atgm.riﬁgh mmmme;\m -spebiﬁb 865, Bdas dSedtsttih fh%BI-LQ\APEb- Exp

2003, 33. t t |
e Ticmrant wan itk B el B Gl P ol ices
almn-hbmrbbd Ber p Deoger@ilre DA ). S6enirAst, MslgMﬁeaﬁt BV bfzbér 1~

w0 By Copsed i B e ot e A o PP B o

(FigoredBUse T-cel | -nedi ated autoaggressi on agai nst
hepat ocyt es. Sacher T, Knolle P, Nichterlein T, Arnold

0320 CTREEE o Per AT il s OB RO 2002

hmmsiﬁ”dmm Bg rarldisaplbitadaini nivs .imRokizeads with Herpd-LAMP t mer

?g%rop L\f]x?e‘éll %?ﬁfa‘%ﬁergmhlnﬁ%w etaét %‘gﬂZ@Eﬁru n B
D@Mﬁf/ﬁgmnpmaadcgr@p rexiziyited latypdoat Hsipeofic withbigh ldvels o IFNy by
s S0 i of il o o MRy oo st ginlyt =
typi¢abTh2 tivéifile ith lé levels of IFNy and high levels of IL-4 (Figure 10A). The
pCILAMPss-T/C-immunized control group developed statisticallj significant airway
hypersensitivity as compared to the pCI-LAMP-Derp1-T/C expetimental group afier
administration of 20mg/ml and 40mg/m! of methacholine (Figure 10B; P=0.0017 &
P=0.0043). Taken together, these results suggest that Derpl-LAMP DNA vaccination
is capable of eliciting protective immunity against experimental induced Der p 1

asthma in mice.
Example 6
[00125] Female BALB/c (n=5) mice were immunized intramuscularly with 50
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1. A reconbinant nucleic acid conprising a gene
encoding a first signal peptide operably |inked a

gene encoding an allergen wherein the first signa#goM"mh:2007
pepti de nediates the translocation of the allergen

i endopl asmi c reticulum 2. The nucleic acid of
W%@gﬂﬁor#ﬁbev\hi ch is DNA. 3. The nucl ei ¢ aci®§TSF2EY41M 1

or claim2 wherein the first signal peptide is the N
term nal signal peptide of LAWP-1, human tissue
Referemdenogen activator, LAVP-11, DEC 205, P-selectin
tyrosi nase, GQ.UT4, endotubin or Nef protein or a

¥ ulndaor eltesgens emfuisthadaemport dfaliceTiisd MtermblimalWek&liop, Bgtisd Of

anMills 7, Fervirletd fEhofhat WR3 AulberseeR0, CHagmdn MBI T Bil&p@kln

pelptnivdel. 1997 DebiE00K6 Rid):.8d-PaRedbgnal pepti de of LAMP-1 or
human tissue pl asm nogen activator or a functional

22 cftattera | of iSensitizatioacth Bidnia TogicallsGn@ i FReimbinht ANMRH®, Of

cHﬁmnﬁmﬂmﬁ¢mﬁnPqnmﬁam“ﬁﬂnmﬂlshﬂguagSﬂﬁ@ﬂ@bkﬁr“i&ﬂ&@d

gt Terkultistakig B §eRait Vi iCadly WyePhuadey, Whe W N Abdect.
sdduch2092.ghAlAJoepti de targets the allergen to an
endosone or |ysosone. 6. The nucleic acid of claimb5
3wHepeiance titirder cillergaisgnathe prpdtio &fi dlergh anClifigtisn bRl

| y8ergiordisease. Ensdosonp Simysgetd, WosRakeAC Allaky LIMEs3lus
humpp):2i590ue pl asmi nogen activator, LAWVP-11, DEGC- 205,
P-sel ectin, tyrosinase, G.UT4, _endotubin, or Nef

4pQyewiew orallergy ant tllecundisaaststi wittl £ Mew! 16 FhieRS Br-¥ied BB,
n3600:5664)8¢4-64. Beview.ai m 6 wherein the second signal
peptide is the transnenbrane and cytoplasm c donain

SofSpecifivimmun@herdplicLarvhie Me BeMad Ball. 26000564) 008- 35 Reéici, N5 |

to 7 which encodes the allergen Blot 5, Blot 1, Der

Chitagierifdgion pnd2imnecbigiogy, of Beusefdust M6y allezefde Thefaas WR,

h &myish W-4ctilesdy, Mills &L, &6)'BenVivIClat 2Q0 Alledg) Bi@bl. 2002 a

anfe:bthi ¢ fragment thereof containing one or nore T

_hel per cell epitope or a functional equivalent. 9. The

7.rcesisng veatidy of huraamyigh nessabactitigi ofB1d.t 5 endBD&PH) Kius )9
t Rbeong QU GrakeltivikoBBd LéelBWOSSChaaH0Y. DANGe ClLiSERntidaL,
Ne$03, 3BEa3-609. NO. 6 or SEQ ID NO 7. 10. The nucleic acid
of any one of clains 1 to 9 which is a plasmd. 11.

8. Hhemirfaphcalic nwed tham fustampthen@ut of it MHergeds OTHohaé W, her
cHalpy BJs &t W-Ap@lindiip\Alletsy p003g3p0sizer . 12. The
nucleic acid of claim11l wherein the pronoter is hunan

9. Cutra-prtiowtertyclocalizeibactEFinb DNAoRtzming Cipd 1B6tifS Indho®R s, 12
whengHG-VE Nikssoe M, S&sdrengh W Qollins LV, & Tarkowski A. Nat Med.

1999 June; 5(6): 702-5. '

6

10. CpG-ODN-!'nduced inflammation is sufficient to cause T-cell-mediated
autoaggre_ssmn against hepatocytes.Sacher T, Knolle P, Nichterlein T, Amold B,
- Hammerling GJ, & Limmer A. Eur. J. Immunol. 2002 32: 3628-3637.

11. DNA vaccines for viral infections: basic studies and applications. Robinson HL &
Pertmer TM. Advances in virus research, 2000, 50; 1 - 74,

12, Tmmunoprophylaxis of allergen-induced immﬁnoglobulin E synthesis and airway

_ hyperregponsivenws in vivo by genetic immunization. Hsu CH, ChuaXY, Tao
MH, Lai YL, Wu HD, Huang SK, Hsich KH. Nat Med. 1996 May, 2(5): 540-4.
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14. A vaccine conprising a reconbi nant nucleic acid

according to any one of <clains 1 to 13. 15. A 29 March 2007

conmposition conprising a reconbi nant nucleic acid
according to any one of clains 1 to 13 and a

wé 5 utically acceptable carrier or diluent. 16.
%se/dg%%g reconbi nant nucl eic aci d accor dIAGCT M one

of clainms 1 to 13 for the manufacture of a nedi canent
for imrmuni zati on agai nst an allergen, wherein said
Iyelahibition of specific igR edsponsd inrvivdby dllefien-géricQtanfer. B ) ect
i nClaa &Yy $eo WHaHenp SKoHsithKH.dtkTinminadl 11996 S2p; 899): 1408:11.
aIIergen to said subject in a second phase. 17. The
l4sQuaptitativeaitrretit] \aixk ibisichentitd aadlyses GF Mights judttidhaBnembor
adillowisg expesasrof iepitheliab odils tabdusidugd thite AlbrgadDerATWan 13-
Th¥inkpedilgfSoclleni(nGhéenet DL7 Théressen B, thagndlUBesiewacGa, i S
s Uparmath DB, RehinsomGnilini BprAdleigg 0000rM4yhs0(5): 685togphase over a
period of time sufficient to induce long term imune
1dpnst ynite proténtytio uibipigads. indide 29tokihs edleadDBdm ABured REwbS €
ofepigheliim Kig GhBremian SpThdnippdnePIgSioest GA. X iewaslci®B ocaci d
i &; 8l(D=APHeS5t.0r administration in the first phase over
a period of about a year. 20. The use of any one of
16.|Pagtepiytic letvoge 6F GRS i nlpkedublnitl df eheGi@mar B cdlinfeAdike F or

- adermiorsby Beripoln a imjor Imdte silivgen otithicpddimiestbdso ietisdty. Borabd
s (b SewplldiR, BlakihF ERxpddal. 1998 Jan IDhEBB7(270%5. any one of
claims 16 to 20 wherein the nucleic acid is suitable

11. dlijackingad chapbnonei maniplition of the MIEC lags Il proftattion gidhwajhe
udedul, veh BrichIR1Gletsen BA rinsmhal Todayl 200N 211154660t ai ned
on chitosan nanoparticles. 23. The use of any one of

i Tnjra@ & lujdn Eathway fhiieajon Kiktecompaiitiikity Complet Chi e
f & Pressofetioni eft Astisenn ToWu, FGr Gumnsiel) K StveléypO'Cagsd R
i o, it d.evitsky, L¥lednik, KR(Tlo| & Angst, dnd DIV Pirelh PNAS-
X521 16Teli475.er gen gene for the manufacture of a
medi cament for inmuni zation agai nst an all ergen,

19 ABelsptide sequdncerrmaliysia of A tcomplemerittrp MINA. bading for a Blomia
ativiieslis alleggenoPuerte,Lq Gasbpliechi., FeanmddéziCabdas,Bl) asfiogar J.a
pAHereyClist. Inmiyoli 98 £5 Bt 93%6375¢996p i nduce |ong term
i mmune nenory in the subject, prior to admnistration

209 Bequpnse pplymoxpbisms of CPNA Sirhieatoding the atecilegrhbeaep 1.25.
USkuadiY o Keleal, B b iandh Mbormas SV.Bi Int.afrtldl AdlegeyrTeinivgolt 001agly, one
0¥64c368(1983)1 to 13 for the manufacture of a medi cament
for treating or preventing an allergic reaction. 26.

217Neninyawive fnagireriont 28 witveayetesponkiesness cinmhalleagiat iz OlsiigC

' a'%g;g}@??g%gﬂ%fgmmwmmm E. et al. Am, J. Respir. Cit. Care Med.
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adm ni stration or by intranmuscul ar or intradernal
injection. 27. The use of claim25 or 26 wherein b9&arch 2007
allergic reaction is asthma or rhinitis 48 29 March
8. Use of a reconbinant nucleic a g
woz@dgﬁggrs;;//szone of clainms 1 to 13 for the manglf‘ %@?@Jﬂo 3
medi cament for immunization against an all ergen. 29.
Use of a reconbinant nucl eic acid according to any one
WECIABM:ns | to 13 for the manufacture of a nedi canent
to treat or prevent an allergic reaction. 30. The use
according to claim29 wherein the aI lergic reaction is

t
L e SO fid domgritnlfash 6RO C srd AR OBE
operplfly | linkest tPeTEesEQUENEE a1 slkrrg@ whareip-thehfirst 8151511\/ peéptide

oy ST T

ALLERGENS <130> 92706- 58 <160> 49 <170> Patentln
ver 1> 6 <212> DNA <213>
2 art el’ﬂ"l }cac@éﬁgq% %/]Hﬁ tic oligonucl eotide

encodi ng for the | eader sequence, the transnmenbrane
and _cytop]asmic tail of nouse LAMP-1, containing Nhe

3. | sTheamgeicpeidioh éla@Al/pt daimewhereis S fisstoienalmeptideds thedi-t e

te@]gaﬂ% B%fggwm gagccac c aepglgs%g]éo?céﬁ %@%:‘%goc’g@%%@ ﬁ’

- DEgep08g stded;tmg trosinage; tGLIET 4 endaojutsin of Mef protein or a functional
equivalent thereof,

4. The nucleic acid of any one of claims 1 to 3 wherein the first signal peptide is
the N-terminal signal peptide of LAMP-1 or human tissue plasminogen activator or a
fanctional equivalent thereof,

5. The nucleic acid of any one of claims 1 to 4 further comprising an operably
linked gene encoding a second signal peptide wherein the second signal peptide

targets the allergen to an endosome or lysosome.

6. The nucleic acid of claim 5 wherein the second signal peptide is the C-
terminal lysosome or endosome targeting sequence of LAMP-1, human tissue
plasminogen activator, LAMP-I, DEC-205, P-selectin, tyrosinase, GLUT4,
endotubin ‘or Nef protein or a functional equivalent thereof.

7. The nucleic acid of claim 6 wherein the second signal peptide is the

transmembrane and cytoplasmic domain of LAMP-1.

8. The nucleic acid of any one of claims 1 to 7 which encodes the allergen Blo t
5,Blotl, D.er.p 1 or Der p 2, Der p 3, Der f1, Der £2, Der f3, a T helper cell epitope
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gccttgcaca tggcgctagc gaattcccgg ggatccatat gttgatcccc
attgctgtgg 120 gcggtgccct ggcagggct g gtcctcat C9sg parch 2007
tcctcatcgc ctacctcatt ggcaggaaga 180 ggagtcacgc
cggctatcag accatctagc ggccgc 216 <210> 2 <211> 234
<212> DNA <213> artificial <220> <223> chineric gene
that encodes the LAMP-1 | eader sequence, the Blo tg
te.f -r.estricted epi t an

R o Gt e B T P R 5P 00

or2 fepcfepabemivelefcggcgeccg gaggeccctg ctcct get ge
tgctggcagg ccttgcacat 60 ggcgctagcg cagaattgca
agagaaaatc attcgagaac ttgatgttgt ttgcgccatg 120

9.aat athgtnugleic peié elay prroofichinggigio §ebmprising thgeagnet St cct

O SHIKG HENGSO s 4 §357Ae3929929!

cacg%%ggctNé?%%%ggigﬁgégggHggﬁié< <gll> 534
<212> DNA <213> artificial <220> <223> chineric gene

10t hat ; le nge:ghe entire
OBIOTPE%&ggﬁém%ro u@¥%gﬁghfﬁg§fgﬁ§@%% %gﬁgkenbrane and
cyt opl asm ¢ domai n <400> 3 at ggccgccc ccggcgcccg

a . go[o} 6 ge 1
e ah 585 Sl S P Tb0 TS RS BhnodeoT
linkpdpiemeter- | i sting - CHUA KY 06 - final for PCT '..

ggcgct agcc aagagcacaa gccaaagaag gatgatttcc gaaacgaatt

cgatcacttg 120 ttgatcgaac aggcaaacca tgctatcgaa
12qagdde geeiic aridafglamg bk wheren the gomatet B bumas@dy podnoger.
acgaattgaa tgaaaacaag agcaaggaat tgcaagagaa aatcattcga

240
13, The nucleic acid of claim 11 or 12 which is an expression vector.

14. A vaccine comprising a recombinant nucleic acid according to any one of

claims 1 to 13.

15. A composition comprising a recombinant nucleic acid according to any one

of claims 1 to 13 and a pharmaceutically acceptable carrier or diluent.

16. Use of a recombinant nucleic acid according to any one of claims 1 to 13 for
the manufacture of a medicament for immunization against an allergen, wherein said
medicament is suitable for administration to a subject in a first phase prior to

administration of the allergen to said subject in a second phase.

17. The use of claim 16 wherein the allergen is suitable for administration in

combination with an adjuvant.

18. The use of claim 16 or 17 wherein the mucleic acid is suitable for
administration in the first phase over a period of time sufficient to induce long term

immune memory in the subject.
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gaacttgatg ttgtttgcgc cattatcaaa ggagcccaag gagctttgga
acgtgaattg 300 aagcgaactg atcttaacat tttggaacga29 March 2007
ttcaactacg aagagcat ca aactctcage 360 aagatcttgc
ttaaggattt gaaggaaacc gaacaaaaag tgaaggatat tcaaacccaa
420 aatatgttga tccccattgc tgtgggcggt gccctggcag

ggct ggt cct catcgtcctc 480 atcgcctacc tcattggcag

gaa (o] ceat

19< 21 gﬂ’x%%%%of c g§ mélglfgﬁ 0568 0, %he 8?02?& ac <dzli %gli ﬁog>

wMimﬂmhmnngﬁﬁbnpmwﬁowwmmwbéomhanh&mﬁ 1 | eader sequence
and the entire Blot 5 gene product <400> 4
at ggccgccc ccggcgecccg gaggecccctg ctcctgetge tgcetggcagg

ﬂkctfﬂwa@abfﬁﬁcmggbgﬁmagéu)th&gda&ﬂda@mgmaagﬂa@eﬁn

: .gak 1t gagd cgaac

o e B AED o SR b T 2t t gcaa
180 caccaactcg acgaattgaa t gaaaacaag agcaaggaat

21t gcaﬂigﬁ%aoqaga n%%[” 51%191@ lg fo 20 % {hg al 1c ac is s%%e for
cat gat caaa ggagcccaag gagcttigga acg gaa

ora adpuigtatioy irdhefistphasst tt t ggaacga ttcaactacg aagaggct ca
aactctcagc 360 aagatcttgc ttaaggattt gaaggaaacc

. gaacaaaaag tgaaggatat tcaaacccaa 420 aattaa 426

22«21 (Fhe Bisec 2] ¢12in82D wheRfip saidDhidcleisc adi® s eqrtairfer] qina¢hitosaB 20>

nmié JeEhimeric gene that encodes the LAWP-1 | eader

quence the entire Der p 1 gene product and the

LAMP-1 transnmenbrane and cytoplasm c domain <400> 5

2331 9446 QGGE a@ﬁ&g ‘89851&? &‘iﬁm%b c?eﬁéla%[dqg sutir9§1£ gycagy
ccttgcacat 60 "ggcgctagca ctaacgcctg cag caa

adyygistratiog by ntremgetlgoaatradgmalinigeiga. 120 caaat gcgaa
ctgtcactcc cattcgtatg caaggaggct gtggttcatg ttgggctttc

180
. 24, Use of a nucleic acid comprising an expressible allergen gene for the

- manufacture of a medicament for immunization against an allergen, wherein said
medicament is suitable for administration to a subject in a first phase over a period of
about a year so as to induce long term immune memory in the subject, prior to

administration of the allergen to the subject in a second phase.

25. Use of a recombinant nucleic acid according to any one of claims 1 to 13 for

the manufacture of a medicament for treating or preventing an allergic reaction.

26. The use of claim 25 wherein the recombinant nucleic acid is suitable for oral

administration or by intramuscular or intradermal injection.

27. The use of claim 25 or 26 wherein the allergic reaction is asthma or rhinitis
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tctggtgttg ccgcaactga atcagattat ttggcttacc gtaatcaatc
attggatctt 240 gctgaacaag aattagtcga ttgtgcttccoagmarch 2007
caacacggtt gtcatggtga taccattcca 300 cgtggtattg

aat acat cga acataatggt gtcgtccaag aaagctacta tcgatacgtt

360 Page 2 29 March 2007 WD 2004/019978

PCT/ S&003/ 000205 Sequence Iisting - CHOA XI 06 -

28 AL GR [ PRBTAPETE RALETRITGR S50 LAREH | A3 or

the AeRbRMk 2 aRakARN Aok mﬁﬂlr%ﬁ@ﬁgamgt%me%ﬁac ccacagcgct
480 attgccgtca ttattggcat caaagattta gacgcattcc

gtcattatga tggccgaaca 540 atcattcaac gcgataatgg

fta cta ct tttt 0

29, ot IR BEER-AAGAA BRES RARRRIETD oy el el T3 fat ac
th@ﬁamfa@ggagif a 6fficarGnt Rakgat pre\aeﬁ%tallé}tgktreatc@&lt gccaac
atcgatttga tgatgattga agaatatcca 720 tatgttgtca

ttctcaatat gttgatcccc attgctgtgg gcggtgccct ggcagggctg
780 t C cct.catt caggaaga

30 gach e b e Bl & e B BB 6T 3008 o
thm?id 1> 879 <212> DNA <213> artificial <220> <223>
chimeric gene that encodes the human tissue

pl asm nogen activator |eader sequence, the entire Der
p 1 gene product and the LAMP-1 transnenbrane and
cytopl asm ¢ dommi n <400> 6 atggat gcaa t gaagagagg
gctctgectgt gtgctgectge tgtgtggagec agtcttcgtt 60
tcgcccagcc aggttggtgt gcaggaccec tgtgtcccgc ccctcaccaa
cgcctgcagc 120 atcaacggca atgcccccgce tgagattgat
ctgcgccaga tgaggaccgt gactcccatc 180 cgcat gcaag
gcggctgcgg gtcttgttgg gecttctcag gcgtggeccge gaccgagt ct
240 gcatacctcg cgtatcggaa tcagagcctg gacctcgctg
agcaggagct cgttgactgc 300 gcctcccaac acggatgtca

t ggggat acg attcccagag gtatcgaata catccagcat 360

aat ggcgtcg tgcaggaaag ctattaccga tacgtagcta gggagcagtc
ctgccgeecgt 420 cctaacgccc agcgettcgg catttccaac
tattgccaga tctacccccc taatgtgaac 480
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aagat caggg aggccctggc gcagacgcac agcgccatcg ctgtcat cat
cggaat caag 540 gatctggacg cattccggca ctatgacggg 59 parch 2007
cgcacaat ca tccagcgcga caacggatac 600 cagccaaact
~atcacgcggt caacatcgtg ggttactcga acgcc;:aggg ggt ggact ac
660 tggatcgtgc aacagttg ggacaccaac tggggcgaca
W%E"aﬁ@f’%ggg gt gcttgtggcc 720 gccaacat cg adél§g0gH0205
gat cgaagag tacccgtacg tggtgatcct gttgatcccc 780
attgctgtgg ge%ﬁg Hetite gEUaFOHCt gingt ExtP€at cg tcctcattge
ctacctcatt 8% Egé%%gaaga ggagt cacgc cggct at cag
<110> Gec&bCYsag 879 <210> 7 <211> 26 <212> PRT <213> Rat
lienbin ¥rit eader peptide <400> 7 Page 3 29 March 2007
<120> EEIA FRLAO (Sip REML SR2ARRBHE ARG vPa@MENCe |isting -
REHOWSE KOATIOH ALLERGENRal for PCT Met Ala Arg Cys Cys Phe
s> 9Mk-sgNr Ala Gy Thr Lau Ser Lau Lau Leu 1 5 10 15 Len
Val Thr Ser Val Thr Lou Len Val Ala 20 25 <210> 8
160> 43211> 46 <212> PRT <213> Rat LIMP || Tr ansmsrrbralne
redchdphasidl 6. 2domain <400> 8 Lou Ile Val Thr Asn Ile
e P?éo gy?%le Ile Met Ala Lou Ay Val Phe 1 5 1‘0 15
1> 1Phe Ay Len Ile Phe Thr Trp Lou Ala Cys Arg Ay Gn
211> 28y Ser Thr 20 25 30 Asp Gu 35y Thr Ala Asp Gu Arg
SR Mya Pro Lou Ile Arg Thr 40 45 <210> 9 <211> 26

{2200

<223> synthetic oligonucleotide encoding for the leader sequence, the
transmembrans and cytoplasmic tail of mouse LAMP-1, cortaining
Nhe I site 3° of the LAMP-1 leader sequence and Nde I site 5 of
the LAMP-1 tronsmembrane and cytoplasmic tail sequence

400> 1
ctegagecac catggecgee ccooggegece ggaggecect getectgetg cigetggcag 60

gecettgcaca tgecgotage gaattcceee gmatccatat gtigatccee attgetgtog 120
geegtgccet ggoaggectg gtecteateg tocteatege ctaceteatt pmeaggaaga 180

ggagtcacge cggetateag accatctage ggoege 216

10> 2

C<211> 234

<212> DNA

213> artificial .

-<220>

<223> chimeric gene that encodes the LAMP-1 leader sequence, the Ble
t5 gene fragment for the H-2d-restricted Th epitope and the
LAMP-1 transmembrane and cytoplasmic domain

<400> 2 _
atggeegece ceggogeeeg gaggeceoty ctectgetge tgetggeage cottgoacat 60

gecgetageg cagastigca agaganaatc attegagasc ttgatgtigt ttecgocatg 120
aatatgtiga tceccatisge teteggeget gecctggeas gectggtcet catcgteete - 180
attgectace tcattggcag géagaggagt cacgeegget atcagaccat ctag 1234

£210> 3

<211> 534

212> DNA

213> artificial

. £220>
<223> chimeric gene that encodes the LAMP-1 leader sequence, the
_ . entire Blo t 5 gene product and the LAMP-1 transmembrane and
cytoplasmic domain .

<400> 3 o
atggoegeee ccggegeceg gaggecectg cteetgetge tgctggeags cetigeacat - 60

Page 1




<212> PRT <213> Human LIMP Il Leader peptide <400> 9

Met Ay Arg Cys Cys The Tyr Thr Ala Ay Thr Lou $8karch 2007

Leu Lou Lou 1 10 15 Lau Val Thr Ser Val Thr Lou Lou

Val Ala 20 25 <210> 10 <211> 46 <212> PRT <213>

Human LI MP Il Transmenbrane cytoplasm c domain <400>
WOHNHE™ e 11le Thr Asn Ile Pro Tyr Ile [PCESEP3084265 | oy

Gy Val Phe 1 5 10 15 The Ay Lou Val Phe Thr Trp

Lou Al a Cys eyercetiptigy n OA Y Sor et f2(PCD5 30 Asp G u

tafdk Yaglhcoad\e@oARRy [tk ralloBall QatkQthe! | g Thr 40 45
eacaotofl oclidinf y ol Pttt el Bt Juikit]| S0 TN,

tteatertop ApRSIeacR ot e eagepsaciatopligy Hacogearhr ¢ 2007 WO

caccaacRO QAR TH-RET SERRNY GRE20H SRAUGACE ol Sting - CHUA
Cys Phe Tyr Thr

gaactthYtht_c fi ncalt for PCT Met Ay Arg Cys
A S G ETRYAHE G PR G e8¢ 10905 Leu Val Thr
angegaa@e picliabcall rtodhaver tteddctv@l aaflg@tcd Gamdbicegs21@0 12 <211> 46
aagatcttge ttaagpattt gaagpamacc gaacasasap tgaaggatat tcasacccaa 420
aatatgtiga tccccatige tetggecaget gecctgecag ggciggtect categteete 480
atcgectace tcattgeeag gaagaggegi cacgeepget atcagaccat ctag 534
210> 4
<211> 426
<212> DNA
€213> artificial
<220> '
<223> chimeric gene that encodes the LAMP-1 leader sequence and the
entire Blo t 5 gene product

<400> 4
atggecgeee ceggegeeceg gaggccectg ctecipetge tgetggeagg cettgeacat 60

ggcgctagec aagagcacaa gecasagasg gatgatitec gasacgaatt cgatcactis 120

. ttgatcgaac aggeaaacca tgotatcgaa asgggagaac atcaattget tiacttgcaa 180

caccaacteg acgaatigaa tgasaacaag agcasggaat tgcaagagaa astcaticga - 240

gaaclttgatg ttgtitgege cetgategaa ggageccaag gagetttgea acgtgaattg 300

aagcgeactg atcttaacat tttggaacga ttcemctacg asgagpetca ssctetocage 360

aagatcttge ttaaggattt gespgasacc gencasasam tgaaggatat teasacccas 490

aatiaa 426

. <210> &

<211> 849

<212> DNA

<21%> artificial

{220

{223> chimeric gene that encodes the LAMP-1 leader sequence, the entire
ger D 1 gene product and the LAMP-1 trensmembrane and cytoplasmic

omain

£400> 5
atggccgece cogpegeceg gaggececty ctectgeige teetgecesg cottecacat 60

- ggegotagea ctascgectg cagtatcaat ggeastgetc cagctgaaat cgatitgega 120
paaatgcgaa ctgtcactee cattegtate ceagpageet gtgsticaty tigopetite 180
tctestetig cogeaactpa atcagettat ttggottace gtaateaate attggatctt' 240
getgaaceag aatiagtoga titatecttce caacacggit gteatggiga taccattcba 300
cgtgetatig aatacatcca acataatggt gtegiccaag amagetacta tcgatacett 360.'
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<212> PRT <213> Mouse LIMP Il Transnmenbrane

cytopl asm c domain <400> 12 Lou Val Val Thr Asn 3d@.ich 2007

Pro Tyr Ile Ile Net Ala Lou Gy Val Phe 1 5 10 15

Phe Ay Lou Val The Thr Trp Lou Ala Cys Arg G)C/;Gn

Gy Ser Met 20 25 30 Asp u Ay Thr Ala As u Arg
W%"é’“ﬁ’@ Leu Ile Arg Thr 35 40 45 <210£C‘1’§G£‘?ﬂ°5"527

<212> PRT <2513> Hg_rr?.n D%f(&:]qzx(y)gg Lefz_ader ppepti de <400> 13
| Met Thr E&T‘:g’cﬂ'ga%%%é EY 96 o Ty forP§T Pro Ala Ay
gcacgag%%fa t@%gcci/@cfgacc SEPGREE el R BTEC Tr *Bhe Phe Asp Leu
casatityp gacGlapfrPpageap@t Egtoaa@ fi0tepctcbasc 2k dezpc® <@12> PRT <213>

e 2 ne.cytopl asm ¢, domain <400>
attgccg14q'?'dy rgg'%ﬁ?a%%létﬁ;{ ?ag&% go%t?aégaﬁaetgiﬁgﬁmﬁl a%“‘lohr Leu Ser lle
atcaticqag geeQrapteq Egccespeanaagipiopey ctijjogacag) tgttgdiipc Le@0l | e Trp Phe

agtaacgdal Bagki3Red X At tdNelt HhSacNaOrilSbhiddl Satl Al 206> 30 Ala Gy
Ser Vgl Arg Tyr LAﬁga Gn y Val Asn G u Asp

Plge Ser /
stastenly APBEIE Y toteread dtaefitee teeigptia GesiatiePhe 4% s Asp 50 55
tatgttgtcﬁ 10Qreadibt st2ehflcecc2atiacteteg ecagtgecct gecagggety 780

gtecteateg tecteatege ctaccteatt ggcappaaga geagteacge cgectatcag 840

accatctag 849

210> 6

211> 879

<212> DNA

213> artificial

<2200

<223> chimeric gene that encodes the human tissue plasminogen activator
leader sequence, the entire Der p 1 gene product and the LAMP-1
transmembrane and cytoplasmic domain

400> 6
atggatgeaa tgaagagagg getctgcigt gtgctgetge tgtgtggage agtettogtt 60

tegeccagee aggtiggtst geaggacece tgtgtecege cecteaccan cgcctgeage 120
alcaacggea atgecccege tgagattgat ctgcgecaga teaggaccgt gacteecate 180
cgeatgeaag goggetgege gtottgtige gocttcteag gegtggeege gaccgagtet 240
" goataccteg cgtaicggas tcagagectg gacctegete agcaggaget cgtigactge 300
geeteccaac acggatgica igeggatacg attcccagag gtatcgaata catccageat 360
aatggegicg tecaggaaag ctattaccga tacgtageta geeageagte ctgecgeegt 420
cctaacgeee agegottegg catttccast tattgeeage tetaccecee taatgtgaac 480 -
asgatcageg aggccetgEc geagacgeac agegecatcg ctgteateat cggaatcaag 540
gatetggacg cattecggea ctatgacgeg cgcacaztca tecagegega caacggatac 600
cagocaaact atcacgeget caacategty ggttacteea acgcceagee gptegactac - 660
tggategtec ggaacagtte gmacaccaac tgeggcgaca acggctacgg ctactitece 720
gccaacateg acctgatgat gatcgaagap tééccgtacg tggtgatect gttgatcece — 780
attgetgtes goggtgecet ggeaggecty gtccteateg toceteattege ctaccteatt -°840
‘ggeagganga ggagicacge cggetatcag accatctag - 879
210> 7

211> 26

<212> PRT

<213> Rat LIMP I Leader peptide

<400> 7 ' '
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<212> PRT Page 5 29 March 2007 WO 2004/019978

PCT/ SG2003/ 000205 Sequence |isting - CHOA KY 06 “50 March 2007
final for PCT <213> Mouse DEC- 205 Leader peptidée

<400> 15 Met Arg Thr Gy Arg Val Thr Pro Ay Leu Al a
Ala Gy Lau Leu Leu 1 5 10 15 Lou Lou Leu Ar3g ?(?Sr
WONKOEE Leu Val GQu Pro 20 25 <210> 16PCYIG2038H

<212> PRT <213> Mbouse DEC-205 Transnenbrane
Sdgvang Aistiag O OHA KB 0Ty reinkhrerGicy 1le Ala Ile

e ”a‘i%%a*%'@%s%e%waar Maofly Blrslep St Iueeigvdey Lou 15 10 15

' Ile Ser Leu Ala Ile Trp Phe Len Leu A n Arg Ser Hi s

L Id.e O &hR.20, % ﬁo Thr Ay Phe Ser Ser Val Arg Tyr

e uggﬁirvs ye“T%F zzs\lsnaGI u Asp Gu 35 40 45 Val Met Leu
Pro Ser Phe H's Asp 50 55 <210> 17 <211> 41 <212>

[ i de <400> 17
210> #RT <213> Human P-sel ectin Leader pepti
§2lg> ¥kt Ala Asn Cys An lle Ala Ile Leu Tyr A n Arg Phe

212> P Ile Ser A n Lou
Val .1 5 10 15 Val Phe Gy
. %81@%” &S AR TBE P8 Ser G u 20 25 30
400> 8 :

%eu Ile Val Thr é'sn Ile Pro Tyr Ile %(l)e Met Ala Leu Gly }’gl Phe

Phe Gly Leu %&e Phe Thr Txp Leu gla Cys Arg Gly Gln Gly Ser Thr
5 30

Asp Glu Gly Thr Ala Asp Glu Arg Ala Pro Leu Ile Arg Thr
‘ 35 40 45

i

<210> 9

211> 26

<212> PRT

<213> Human LIMP II Leader peptide
<400> 9

Met Gly Arg Cys Cys Phe Tyr Thr Ala Gly Thr Leu Ser Leu Leu Len
1 5 ) 10 15
" Leu Val Thr Ser Val Thr Leu Leu Val Ala

20 25

210> 10

<211> 46

<212> PRT :

<213> Human LIMP II Transmembrane cytoplasmic domain
<400> 10

Leu Ile Ile Thr Asn Ile Pro Tyr Ile Ile Met Ala Leu Gly Val Phe
1 5 10 15
" Phe Gly Leu Val Phe Thr Trp Leu Ala Cys Lys Gly Gin Gly Ser Met
20 ' 25 30 '
Asp Glu Gly Thr Ala Asp Glu Arg Ala Pro Lex Tle Avg Thr
35 40 45

<210> 11

211> 28

<212> PRT

<213> Mouse LIMP II Leader peptide

400> 11
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Lou Thr Aso G n Lys Gu Val Ala Ala 35 40 <210> 18

<211> 59 <212> PRT <213> Human P-sel ectin 9}4&;?}12007

2
Transnmenbr ane cytoplasm c domain <400> 18 Lou Thr
Phe Gy Gy Ala Val Ala Ser Thr Ile Ay Lou Ile Mt
10 15 dy dy Thr Lou Lou Ala Lou Lou Arg Lys Arg Phe
WO Lys Asp 20 25 30 Page 6 29 Mar ERI/SERIPOIAS
2004/ 019978 PCT/ SG2003/ 000205 Sequencg)m:; st |Lng AsﬁHg/rA\o
- fi naruenst lipdme - MY KOG - Ifirsl ro Lou
r Glyﬁ%{%&%&i’s %Lﬁlﬁi%%"ﬁ ¥ J?*HrLe“rg?r fé? gguysigu% 45 ~Val Phe Thr
' Asn Ala Ala Phe Asp Pro Ser Pro 50 55L <§10> 19t 5311>
< T <213> Human tyrosi nase Leader peptide
e valﬂroﬁgf%%ﬁﬂg%% HE%E;?]‘L’%% Al a Va?/ Lou Tyr Cys Lou Lou Trp
Ser Phe A n Thr Ser 1 5 10 15 Ala <210> 20 <211> 30
<210> 1$212> PRT <213> Human tyrosi nase Transnenbrane

ggi%; %topl asmi c domain <400> 20 Cys Arg His Lys Arg Lys
<213> 8 Lh@ g1 ?{agsmegbr%neqyyopi-agﬁc omginpro Lou Lou

<400> 12
i.eu Val Val Thr ésn Ile Pro Tyr Ile Ile Met Ala Len Gly Val Phe
: 10 15

Phe Gly Leu Val Phe Thr Trp Leu Ala Cys Arg 6ly Gln Gly Ser Met
20 25 30

Asp Glu Gly Thr Ala Asp Glu Arg Ala Pro Leu Ile Arg Thr

_ 35 40 45

<210> 13

<211> 27

<212> PRT :

<213> Human DEC-205 Leader peptide
<400> 13

]ifet Arg Thr Gly Trp Ala Thr Pro Arg Arg Pro Ala Gly Leu Leu Met
5 . 106 16

" Leu Leu Phe g‘rp Phe Phe Asp Leu Ala Glu Pro
0 _ 25

<210 14
<211> 56
212> PRT
<213> Human DRC-205 Transmembrane cytoplesmic domain
<400> 14

Tyr Thr Ala Ile Ala Ile Ile Val Ala Thr Leu Ser Ile Leu Val Leu
1 5 10 15
Met Gly Gly Leu Ile Trp Phe Leu Phe Gln Arg His Arg Leu His Leu
. 20 25 30
Ala Gly Phe Ser Ser Val Arg Tyr Ala Gln Gly Val Asn Glu Asp Glu
35 40 445
Ile Met Leu Pro Ser Phe His Asp
50 55 ;

Q1 16
Q11> 27
212> PRT
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151015 Mt GQu Lys Au Asp Tyr H's Ser Lou Tyr dn
Ser His Leu 20 25 30 <210> 21 <211> 24 <212> PR n\jarch 2007
<213> Human GLUT4 Leader peptide <400> 21 Met Pro Ser
Gly Phe An @nlle dy Ser Qu Asp Ay Qu Pro Pro 1.
10 16 dn dn Arg Val Thr Ay Thr Lou 20 <210> 22
WQ?H‘H”&% <212> PRT <213> Human GLUT4 TRERSHMAMENE

toplasm c dorral n <400> 22 Arg Val Pro Gu Thr Arg
13> %Iy 55,%“ d%ﬁ?@g ALITEIeE 7 HPAKY 6~ TApad T BET 1 5 10 15
: ; TR 0 Ser Lou Leu Gn Gn Qu Val Lys

<400> Pfro Ser Thr 20 26 30 Page 7 29 March 2007 WO

/ 0 equence listing - CHUA
e Mg@pg%%gﬁzﬁgr%grﬁ%ﬁggg% Eeu§ H ¢’ Tyr Lou Ay Pro Asp
G u Asn Asp 35 40 <210> 23 <211> 21 <212> PRT <213>

Leu LeuRai A rieiObhd ol el @ACAYL pREPL i de  <400> 23 Met Cys Leu Pro
SerCys Len Lou2Ber Ile Trp Val Lou Phe Met Al a

<210> 16

<211> 56

<212> PRT

<213> Mouse DEC-205 Transmembrane cytoplasmic domain

<400> 16
Tyr Thr Gly Ile gla Tie Leu Phe Ala ‘lfgl Leu Cys Leu Leu (l}ly Leu
1 5

1le Ser Leu Ala Ile Trp Phe Lew Leun Gin Arg Ser His Ile Arg Trp
20 25 30
Thr Gly Phe Ser Ser Val Arg Tyr Glu His Gly Thr Asn Glu Asp Glu
35 40 45
Val Met Leu Pro Ser Phe His Asp
50 55

<210> 17

<Cli> 41

<212> PRT

<213> Human P-selectin Leader peptide
<400> 17

| Met Ala Asn Cys .Gln Tie Ala Ile Leu Tyr Gln Arg Phe Gln Arg Val
i [ , 10 15
Val Phe Gly Ile Ser Gln Leu Leu Cys Phe Ser Ala Leu Ile Ser Glu
20 25 30
Leu Thr Asn Gln Lys Glu Val Ala Ala
35 40

<2105 18

211> 59

<212> PRT

<213> Human P-selectin Transmembrane cytoplasmic domein
<400> 18

%eu Thr Tyr Phe Gly Gly Ala Val Ala Sgr Thr Ile Gly Leu Ile Met
5 10. 15

Gly Gly Thr ggu Leu Ala Leu Len ggg Lys Arg Phe Arz g{l’n Lys Asp

Page 6-




1510 15 Ala dn Ser Leu Gy 20 <210> 24 <211> 66

<212> PRT <213> Rat endot ubi n Leader peptide <4O?)>Mgr%h2007

Ala Ala Pro Val Ser Val Pro Val Ala Val Ay Ay A
Lou Leu Leu 1 5 10 15 The Lou Lou Leu Lou Gy Lou
dvy d Trp Hs Trp Leu Gn Lys Gn 20 25 30 H's Lou
W(I‘-’?%‘” 8Q@n Ser Thr Asp Ala Al a Al a Ser PEFFCIHI0030,
Asn 35 40 45 Ile _Lou Phe Asn Ala Asp G n Val Thr Lou
Pro G u Ser Spy@cerhiptitger CHUEEY B~ éﬂmlﬁgﬁmbro 65 <210>
Asp 6ly 2B CysBlolizu 29 pr5Bikdz: RR L5213k MRUSE LAVP-1 | eader
Beptide <4004 26 Met Ala#lla Pro Ay Ala Arg Arg Pro
Lou Lou Lou Lou Leu Lou Ala 1 5 10 15 dy Lou Ala
Val Phe Hrsﬁsﬁﬁgaﬁéhahe%ﬁ Pe(er 310> 26 <211> 36 <212> PRT <213>
® Mbuse LAMPSAL transnenbrane and cytopl asm ¢ domain

<400> 26 Page 8
<210> 19
211> 17
<212> PRT
<213> Human tyrosinase Leader peptide
400> 19

Met Leu Leu Ala Val Leu Tyr Cys Leu Leu Trp Ser Phe Gln Thr Ser
1 5 10 15
Ala

210> 20

<211> 30

<212> PRT

<213> Human tyrosinase Transmembrane cyioplasmic domazin

<400> 20

(fys Arg His Lys Arg Lys Gln Leu Pro g}lu Glu Lys Gin Pro Leu Leu
5 0 15

Met Glu Lys Glu Asp Tyr His Ser Leu Tyr &ln Ser His Leu
20 25 30

<210> 21
<211> 24
-<212> PRT
<213> Ruman GLUT4 Leader peptide
<400> 21 '

Met Pro Ser Gly Phe Glan Gln Ile Gly Ser Glu Asp Gly Glu Pro Pro
1 5 10 15
Gin Gln Arg Val Thr Gly Thr Leu

20 o

<210> 22

211> 43

<212> PRT

<213> Human GLUT4 Transmembraue Cytoplasmic domain
<4000 22

~ Arg Val Pro Glu Thr Arg Gly Arg Thr Phe Asp Gln Ile Ser Ala Als
1 5 . 10 16

. Phe His Arg glar Pro Ser Leu Leu (z%u Glz Glu Val Lys Pro Ser Thr

: o -2 S 30 :

~ Page 7




29 March 2007 WD 2004/ 019978 PCT/ SG2003/ 000205
Sequence listing - GHUA KY 06 - final for PCT NE?Ma?él’lzom
Ile Pro He Ala Val Gy Gy Ala Lou Ala Ay Lou Val Lea
151015 1Ile Val Len lle Ala Tyr éou [I_Le IG:y égg Lys
r Hs Ala G 20 25 30 Tyr u r e
W‘ﬁr@g@g%ﬁ <211> 78 y<212> DNA <21>3£> Rat PRSP RESer
eptide <400> 27_atggcccgat gctgcttcta cacggcgggg
gcgct gtctc tg¥PgEligEte @Wg%Sggtﬂ'@bf”d’%acgct gc
Glu LentGAgtygged 617 8ro 4R bR Bp<211> 141 <212> DNA <213> Rat
BPMP Il Trans#enbrane cytopl asmic domain <400> 28
ttgattgtca ccaacatacc ctacatcatc atggcactgg gcgtgttctt
210> Bggcttgatt 60 ttcacgtggce tggegtgtcg aggacagggg
.53};; ﬁf,t acggat g agggaact gc agat gaaagg 120 gcacccctca
Q13> MeBegganiaiilssda phklde <210> 29 <211> 78 <212> DNA <213>
cago> Human LIMP [ Leader peptide <400> 29 atgggccgat
gctgcttcta cacggcgggg acgttgtccc tgctcctget ggtgaccage

. ){[et Cys 6@ Prggmg Edugen E@q%eg'gﬁ (al/Beu Phe &fgt Ala
Ala Gla Ser Leu Gly
: 20

210> 24

211> 66

<212> PRT

<213> Rat endotubin Leader peptide
400> 24

Ala Ala Pro Val Ser Val Pro Val Ala Val Gly Gly Ala Ler Leu Leu
1 5 10 15

Phe Leu Len LeuALeu Gly Leu Gly Gly Trp His Trp Leu €ln Lys ¢1n

20 25 30

His Leu Pro Cys Gln Ser Thr Asp Ala Ala Ala Ser Gly Phe Asp Asn
. 35 40 45

Ile Lgu Phe Asn Ala Asp Gln Val Thr Leu Pro €lu Ser Ile Thr Ser

5 ' 1 60

Asn Pro
65

210> 25

211> 23

<212> PRT

€213> Mouse LAMP-1 leader peptide

400> 25
?ét Ala Ala Pro gly Ala Arg Arg Pro Leu Leu Leu Leu Leu %gu Ala
: 10

Gly Leu Ala Izﬁs Gly Ala Ser
0

210> 26

211> 36

<212> PRT - .

- £213> Mouse LAMP-1 iransmembrane and cytoplasmic domain

400> 26 - o
‘ . Page 8




MP ||
> 30 <211> 141 <212> DNA <213> Hunan LI
$§;2snenbrane cytoplasm c domain <400> 30 ttgat cad G@rch 2007
ccaacatacc ctacatcatc atggcgctgg gtgtgttctt tggtttggtt
60 tttacctggc ttgcatgcaa aggacagg?a tff?tggigga o 141
agc at gaaaga 120 gcacccctca
‘WQ§@%@%%i9<2%g> 98 2212> DNA <213> wbuséc%f§@?¥wmms
[ t gctgcttcta
Leader pepti é%e°§%9q>ﬁ*3lﬂatng%§%€g gﬁgg L1807 Page o
cacggcgggg acgct gt et et getigetgct taliCE ag 60
flet Lele Reor G AROBY G1y\UDY 204 DL 97 By RGT{5G2003/ 000
! fee listing - {CHDA KY 06 5final for PCT
Sequence |isting D A
tcacgctgc tagtgget 78 <210> 32 <211> 141 <212> |
Te val%?‘i Aﬂm&éeullwlﬂ AreTrabs Senins anesigyt opl asmi ¢ donai n
<400> 32 ttggttﬁ?ca ccaacat a¥c ctacatcatt atggcactgg

tgtcg
ttctt tggcttggtt 60 ttcacgtggc tggcg

Tyr 61 Th Il tgc agatgaaaga 120
@ggg o acqhan S A o030t e B <212

cacccctca tacgaaccta a 141 _
<2105 X <213> Human DEC- 205 Leader peptide <400> 33

<211> @t gaggacag gctgggecgac ccctcgecge ccggegggge tcct cat got

Eg%gi g@iﬁi{ EIC ieg%r ?Jgptide

<400> 27
atggecegat getgettcta cacggegggg acactgtote tgetgetget gegtgaccagt 60

gteacgotge tagteget 78

<210> 28

211> 14

<212> DNA

<213> Rat LIMP II Transmembrane cytoplasmwic domain

<400> 28
ttgattgica ccaacatace ctacatcatc atggeactgg gegtgttett tggettgatt 60

tteacgtgge tggegteteg aggacaggge tctacggats agggaactge agatgaaapg 120

gcacecctea tacggaccia a 141

210> 29

211> 78

<212> DNA

<213> Human LIMP IT Leader peptide

<400> 29
atgggecgat gotgetteta cacggegege acgttgtcee tgeteciget ggigaccage 60

gtcacgetge tagtegec ‘ 78

<210> 30

<211> 141

<212> DNA

<213> Human LIMP II Transmembrane cytoplasmic domain

<400> 30
tigatcatca ccaacatace ctacatcate atgecgeteg gtetettett tggttt_ggtt 60

' tttaceigge tigeatgcaa aggacaggga tccatgpatg agggaacage ggatgasaga 120

~ gcacccetea ttcgaaccta a : 141

<210> 31
211> 78
<212>- DNA
213> Mouse LIMP II Leador peptide

400> 31 .
atgggcagat getgetteta cacggegggs acgetgtete tgetgctget gotgaccage 60 -
- BT o - ' 'Page 9 .




ttcttcgatc tcgcggagcc ¢ 81 <210> 34 <211> 171 <212>
DNA <213> Human DEC- 205 Transnenbrane cytopl asm 6g narch 2007
domai n  <400> 34 tacacagcaa tagctatcat agttgccaca
ctaagtatct tagttctcat gggcggactg 60 atttggttcc
tcttccaaag gcaccgtttg cacctggcgg gtttctcatc agttcgatat
WA Ry caaggag t gaat gaaga tgagattat g ctPCEEEI063000205

tccatgacta a 171 <210> 35 <211> 81 <212> DNA <213>
Mbuse DEC- 20%9feasgdésingefliAdE 06 <40B@% f85PCRt gcggacyg

gtcaced@&C ac cccgggcctg gcggcgggge tactcctgct gttgetgegg
dg% 1£afi;%t:::tgtcgggc ttgtggagcc t 81 <210> 3 9<211> 171

210> $5212> DNA <213> Mouse DEC- 205 Transnenbrane _

211> %topl asm ¢ domain <400> 36 tacacaggca tagcggtcct

t.gecgt.g ctgtgcctct tagggctcat cagcttggceg

@ at%et%%tltqc@ "@?‘1’%&55@&&5&{% B4t at ¢ cgct ggaccg gettctcectce

00> gattcggtat 120 gaacat ggaa ccaacgaaga cgaggt gatg

-“gg“g%gg&&a&‘?a?ae‘f eropgteatt BtEEpHemstEtE et SRa0tet37 <G 1> 123 <212>

ttcacetiblAcRAges 14¥edbhe VBB R0MTrencID 20041019978
 seacenPETL,SG2003/ 000205 Sequencggaclyé?sti ng - CHUA KY 06 -
8o Pnar f6f PCT <213> Human P-sel ectin [I#ader pepti de

10y 53400> 37

<L1i> 81
<212> DNA
<213> Human DEC-205 Leader peptide

<400> 33 )
atgaggacag getgegcpac ccctegecse ceggegggge tecteatgot getettcteg 60

ttettceate tegeggagee ¢ 81
<210> 34

211> 17

<212> [DNA ©

<213> Human DEC-205 Transmembrane cytoplasmic domain

<400 34
tacacagcaa tagetateat agttgecaca ctaagtatet tagticteat ggacggacig 60

-atitggttee tettccanag gecaccgtitg cacctggere gtitctcate agttcgatat 120
gcacaaggag igaatgaaga tgagattatz cticettctt tecatgacta a 171

- <210> 35

<211> 81
T <212> DNA
. <213> Mouse DEC~205 leader peptide

<400> 35
atgegpaceg gecgggtgac ceegppecty geggcgeeee tacteetget gtigetecgs 60

teettegege ttgtegagce t g1

. 210> 36

211> 171
<212> DNA
<213> Mouse DEC-205 Tramsmembrane cytoplaspic domain

<400> 36
- tacacaggea tagccatcet gttigeegig ctgtgectet tagggeteat cagcttggeg 60

attiggitec tettgeaacg ateccatate cgetggaceg gotictecte ggttegetat - 120

gaacatggaa ccaacgaaga cgaggtgaty ctecctteit tocacgacta a 171

<210 37

G11> 123
Q212> DA

Page 10




at ggccaact gccaaatagc catcttgtac cagagattec agagagtggt
ctttggaatt 60 tcccaactcc tttgcttcag tgccctgatc 99 narch 2007
t ct gaact aa caaaccagaa agaagtggca 120 gca 123 <210>
38 <211> 180 <212> DNA <213> Human P-sel ectin
Transnmenbrane cytoplasm c domain <400> 38 ctgacttact
W S Ehge ggt ggettct acaat aggt ¢ t gat aatP§EGECIFHYLREYct ¢
60 ctggcettt eg %galga%g%c At%&gaggggg a%ggatgatg
o X ag er flaggaacat a
@1 ?‘gg’g%%‘iq%t%ﬁ‘ Lg%dgggf@%lgg catttgaccc gagtccttaa 180 <210>
gﬂf’zcag <211> 51 <212> DNA <213> Human tyrosi nase Leader
secosge g Totptaee SHpiFstes greaetfet aeeprgtset eigiesaettgt adtt gect get g
teccaactqg Jaigtitttag Coca R t@EGEad cdadeags? a4 <Adl> 93 <212>
gca DNA <213> Human tyrosinase Transmenbrane cytoplasmc
domain <400> 40 tgtcgtcaca agagaaagcaléscttcctgaa
gaaaagcagc cactcctcat ggagaaagag 60 gattaccaca

ES}?; gettgtatca gagccattta tea 93 <210> 41 <211> 72 <212>

<212> MAIA <213> Human GLUT4 Leader peptide <400> 41

213> ey Letsiecty Tremedroan edongatiagigetitc  gaagat gggg aaccecct ca
<400> ggcagcgagtg 60 actgggaccc tg 72 <210> 42 <211> 129
ctgacttact tigpiggage getggetict acaataggtc tgataatzge tepracectc 60

ctegetttge tazgaaageg titcagacas anagatgatg geaaatgcee cttgaatcet 120
cacagecace taggaacata tggapttttt acasacpetg catttgacce gagtecttaa 180
<210> 39
<211> 51

<212> DNA
<213> Human tyrosinase Leader peptide

- <400> 39

atgetoctgy cigtittgta ctgeetgetg tgeaptttee agacctecge t bl

<210> 40

211> 93

<{212> DNA :
<213> Human tyrosinase Trensmembrane cytoplasmic domain

<400> 40 .
" tgtcgtcaca agagaaagea gettcctgaa gaaasageage cactccteat gpagaaagag 60

gattaccaca getigtatca gagecattia taz 93
210> 41

211> 72

<{212> DNA

<213> Human GLUT4 Leader peptide

<400> 41
atgecgtegg gottocaaca gataggetce gaagatgeegeg aacccectea geagegagtg 60

actgggaccc ig : 72
Q10> 42

211> 129

<212> DNA

<213> Human GLUT4 Transmembrane Cytoplasmic domain

<400> 42
gtacctgaaa ctcgaggecg gacgtttgac cagatctcag ctgecticca ceggacacce 60

tetettttag ageaggaget gasacccage acagaacitg agtatttagg gccagatgag 120

aacgactga . : . ' ) .129

_ <210> 43
Page 11




<212> DNA <213> Human G.UT4 Transnenbrane Cytopl asm c
domai n  <400> 42 gtacctgaaa ctcgaggccg gacgttt gacg parch 2007
cagatctcag ctgccttcca ccggacaccc 60 tctcttttag
agaaagt ggt gaaacccagc acagaacttg agtatttagg gccagat gag
120 aacgactga 129 <210> 43 Page 11 29 March 2007 WO
WOHH 19978 PCT/ SG2003/ 000205 <211> 63 EEHSE4RID00205
listing - CNOA Ky 06 - final for PCT <212> DNA <213>
o1 &at endot ubifvpEaYstege G K 06 2 £ipbfaICht gt gect ge
<212> mNhagctgcct cctctcaatc tgggtcctat ttatggctgc acagtctcta
213> Iy endgpybindBaderc@iide 44 <211> 201 <212> DNA <213> Rat
<a00> @ndot ubi n Transnenbrane cytopl asnm c domain <400> 44
atgtgccige atpeatect eeitiglact GEfatat0itk@enRardaagdgagcce tcctectett
cctgttgctc 60 ctgggccttg gaggttggca ctggctgcag

£ aagcagcacc tcccctgcca aagtacagat 120 agcagcct
@iy [togctttga caatatcctc ttcaatgcgg atcaagttac cctcccagaa
211> 2680 tcaatcacca gtaacccata,g 201 <210> 45 <211> 69

212> DER12> DNA <213> nouse LAMP-1 | eader sequence <400> 45
219> Rat gpkje dprmeageeelsyaderstcct g ct cct got g t get ggcagg

<400> 4acttgcacat 60 ggcgctagc 69 <210> 46
geageaceeg tgtetgigee ggtigeagic gpaggagece tecteetett cctgtigete 60

ctggeccttg gaggtigaca clggctecag aageageace tcccetgoea aagtacagat 120
gcageagect ctgecttiga caatatectc ttcaatgegg atcaagttac cctcocagaa 180

teceateacca gtaacceata g 201

<210> 45

<211> 69

<212> DNA

<213> mouse LAMP-1 leader sequence

<400> 45
atggecgeee coggegeecy gagacecetg ctectectae tgetggeagg cettgeacat 60

.ggcgctagc . 69 .

210> 46

<211> 108

<212> DNA

<213> mouse LAMP-1 transmembrane cytoplasmic domein

- 400> 46
atgiigatee ccatigetgt gepegetece ctppeaggae tggtecteat cgtecteate 60

gectacctea ttgecaggaa gaggagtcac geeggetate apaceatce 108

210> 47

{211> 105

212> DNA

<213> hwman tissue plasminogen activator leader sequence

400> 47 -
atggatgean tgaagagage geteigotet stgctgetge tgtgiggage agtoettegit §0

tegeccagee agattegtet geaggaccee tgtgteeege ccote 105
<210> 48
211> 35
- {212> PRT
- €213> human tissue plasminogen activatgr leader sequence
400> 48

?et Asp Ala Met éys Arg Gly Leu Cys Egs Val Leu Leu Leu Cys Gly

Page 12




<211> 108 <212> DNA <213> nouse LAMP-1 transnenbrane
cytoplasm c domain <400> 46 atgttgatcc ccattgct 939 nMarch 2007
gggcggt gcc ctggcagggc tggtcctcat cgtcctcatc 60
gcctacctca ttggcaggaa gaggagtcac gccggctatc agaccatc
w«%ﬁ@m <9210> 47 <211> 105 <212> DNA <213> hunan tissue
O¥Rogen activator |eader sequence LEEES2093000205

at ggat gcaa t.gaaga tgctgt gttctgctge tgtgtggage
agtcttcgtt %uen%c%g%%a'gg@gg‘g&ﬁt"t ggtigter §daggaccce

~ Ala Yal PhgtVat 8o Pge S Bl 0B Val <A1y PASeys 1> 35 <212> PRT
<213> human tis%ue pl asnmi noden activator |eader
sequence <400> 48 Met Asp Ala Met Lys Arg Ay Leu Cys

Fro Pro B¥s val Len Leu Leu Cys Gy 1 5 10 15 Page 12 29

March 2007 WD 2004/ 019978 PCT/ SG2003/ 000205 Sequence .
listing - CHUA KY 06 - final for PCT Ala Val The Val
Ser Pro Ser Gn Val Gy Val @dn Asp Pro Cys Val 20 25
30 Pro Pro Leu 35 Page 13 '
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