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RECOVBI NANT LACTOBACI LLUS AND USE OF THE SAME FI ELD OF

THE | NVENTI ON [ 0001] The present invention relates to
w@200eae3ils nant | act obacillus and use of the saPeT/SGH®7/000090

reconbi nant | actobacillus includes a heterol ogous

nucl ei ¢ aci d sequence encodi ng at | east an inmunogenic

fragnent of a mte allergen, or an innunogenic honol og

thereof. The present invention also relates t I%E

MBINANT LACTOBAGHAUS AN USE QI%FI SAME

aIIergen in a mnmual as well as to pharmaceuti cal ,

conpositions and kits. BACKGROUND OF THE | NVENTI ON

[0002] Allergic di EEsROBFEEINIENIION af fect between

25 to 40 percent of the population in devel oped

cou [ with nore tha |

con 1S T st gpiemusiyg A el L s ERutSERy B BhLER: 3RRG of e
sahié a’rlﬂlr@t:ohfwﬁaﬁalacmgacﬂhspmiﬁ@s Ia)he’amimg)us: hudleip emd sequence encoding

ate aof pr oxi ive cent ear in t K
at a?té’}nd_fngl G ga g% é)ﬁ a it aﬁeége& Q ?,rhm)fmtm%e{ﬁﬁ h%gloBg thereof.
Thk §3t&sent, mﬁéﬁti@ﬁ&lsoaﬁﬂitdﬁl M&Sm(ethbd iof atdda)ating eheinnmune response to an
oversen3|t|v ty t he ysten1resp
S TREMES IS P e e
respective allergen. In a susceptible person,
normal Iy harm ess substance such as_grass oIIen or

house dust, |edRACKSROUNILF I LT i nune

response, so that the respective substance, the

al | iﬁ(gﬁc 4.1'15‘%19 %1%%% ege arﬁm%h{ I?(; %ﬁ%ctai%wée?l % ttécék)egercent of the

Sen ergens o mtes, articul ar

ponalatien mldwelnpeti@ountges; athafiore rtieanrh@hftthe’f oepelptionf laféltgcﬁegsﬂlzed to
cont I‘ ib t-

of P L e 5 SRSl e P i,

ratbcofaappnokﬂnabl!y eﬁvngrcrmyp@rl wer uaﬂséJKyﬁ:idcngtpsree¢tlm;such as allergic
X vhe syst

o i) e G0 P AR i e

regpondsl ¢ a pmhhloglaail nemo;nseanﬁﬂwecmmm @mtemrtpla resnechyssallergen. In a

at_| east 4
e By o A8 BB b5, e s
to At Sivemdatgombf the gmmsme ndspansa/ soghajyhe sasmtlw sﬁlstan@ﬁt, é"d: Etlbrgen is

e A
dvsyniite,08®ne fof e mbstamoﬂmt damtdre mmbmmmaﬁpmmem of allergic

etti 003 e
as§:§n Hm%ﬁ%?% é@iq? ltt1s %1? lée gmsfg %g1§r>1/ Oeas € ggxgg% %né? glso cause
syﬁi@tdnlimﬁ}/l‘latyyiheerkmw}is aﬁeezmgunmgy cmb&d aml iEehly] yEery eyes. Mite allergy
Evidence s plays.for hnst
copHt Bt A BB e i pof PR B ons white
at@SPHY dﬂ}foang'limﬂipfel i dhd U8 namd il 5 Y thh gbmailp@pvdﬁtldxg@ Ggrthany are
gA i nogl obyl i ns but ngt |gE are increase re "
5B dp T SO AP oFe ALTRes Al S PRl Do g ndoor
eriviofmét SMiahy @for€ @hiteaiiRtiat have e IO@IS thas e4rs mdﬁceTsensmzatmn the

sygfl e%0f§$¢é§§9%;a% Bogfsllplltlonaﬁeﬁhl\égt al role in e.qg.

[0003] An allergic disease is characterized by an increased ability of B-lymphocytes
to produce an antibody type known as immunoglobulin E (IgE). Evidence suggests that IgE
plays for instance a major role in asthma. For example children or adults who respond in a
modified form, in which levels of IgG and IgG4 immunoglobulins but not IgE are increased,

are not at increased risk of asthma. The synthesis of IgE is a result of collaboration between
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T cells, and cytokines synthesized by type 2 helper T
cells (Th2) contribute significantly to the di sease

w@athagEsesi s. It has been postul ated that a shCT/BG2007/800090
bal ance between "al |l ergypronoting” Th-2 cells and
"infection-fighting" Th-1 cebls may be involved in the
onset of allergy. Th-1 cells generate interferon

sofspigef Tt s 1o Dtk Bl aP T ot i PPt 8 braved by

T ddiis) 48d c@rﬂﬂhﬂe?sﬁrﬁhesﬁéd rbgmypet Ilﬁeglﬁiéﬂbcflls (@h) qontribnyd saagmﬁcantly to
strat egl es o1 ,vaccl ne e 0] e e «

the iEeIBaPeamenl B Ren PRSI ‘fﬁ*ﬁ Sk o2 Bolapiy ﬁWF‘“ﬁ‘g allergy-

préh&tirde VgL D BER NHnd Oinfddioh- iphtitg'T TR 0%11@ may(bEthvcﬂeéd i@ the onset of
that are able to down-re Iatetge eff

allpngys €h-1[ a9l gpneraie mtprigpn o> Wter raa gumor necrosis factor

(TNEE‘BV{VHH@II‘h'ZSceﬁ%( ReSeAte tID-42m 3] tIﬁB,gHJJIO rér!n& 013N €Ehrrent therapeutic
ne system generates Iarge anmpunts of the

- and prondislsoiiRiprriegi ST avReriBe dysisn s sdletey erergpased fasirds; pegforation of

m%r.?m@ 'r%ﬁla"ﬁt){l 'bg 'p% Andtng BE GRERp ek &eﬂﬂ-]) ol réglﬁﬁaté‘ry (T &EBs that are

I'n tissue) or basophils (in th
abbrtpdq‘rvmmgm&a)tethATbtﬂﬁf&q@énbaSéxposure to an all ergen

causes the allergen to bind and crosslink fhese E

ol deQiEIhe figss timeiangliprgyRrans RdVigpaldh egrostd g an alefben, bis or her

mﬁﬁ%@%?g&%eg&eﬁtes% SRbungs off hiesc&éb’ﬁfﬁﬁm@ Inghlﬁlbody These IgE

, anong ot hers, histam ne and ew y
mdloguieschintb i laglbaffmgn &r repsDioFoEEER) 4R aher%lffé?f‘d 'oF mabt cells (in tissuc)

or lb%'ﬂf) ég g irchBA0D) ATdBsedRSE ckiRAL!S B alldrkdh ERSE RS allergen to
as In ergen “source 1 n both Europe and

biklisttdr <ab581;nk @;ssew@iﬁl melsculgsy Fegwliiag in ¢ el@éa%r Sphatrepgeye o mast

ceﬁg elrh?{ééﬁsc'e's qlfgpl& ll-'ﬁ%tesp b, aMBh% bihets! BEERAR 2f of HéwlyTRasddesediators

Det p 2. In troplcal and

suslmbspromgiaidm’se?gddﬁwkomeesrmst rel evant nmite species is

Blomia tropicalis (Bt). Intheselatt r regio t&&
Dol 054 TP e ipottniseis fpeaios Fpdgyr Serath Brtsen Gofhgburope and
Ar.rrkltﬁﬁé Yas Wfefi\48 l\V%ﬂHWldP I R3ShatopBAbIMBE ptEronkinug @)éﬂtﬁ M&ﬁr allergens
of steroids for synptomatic. relief andrm‘ru@'}L‘h Ely th
ofithisisgecdesuate thei preteds et 5andBeHP half ﬁtrgﬂw regions the

mbRIAIA3nt i fs P&%y 1@@0&%@@:@3@ (BfS mualesd hl@ftﬁ h‘églc'ihs mite

constant need tor inproved and effective t her ap}e
podysensiéastion fo Dyo06]. 1w p emndyBlored i Bighiynpygya et 1‘5%‘?5% Jeatments
m&lﬁdé e H&”@Q&&%ﬂk f%? s??nbr%rr?alnh QEISRY dnd M@@ﬂl@fdp?ﬂlsﬁlfg crude mite

e exposure to mtes. This includes the reduction
exgrfacigolpasls havng @rqbéqnamﬁhereaaﬂrés mﬁﬁeawnﬁé\?mpgancehés g§ach there is a

co taEt' Ig:gd Fdrlidy ﬂbé@&dvﬁfe%'\?@ BLEAREE %até%@sq uent washing

I ng, nd avol dance of matter that tends to

CO' | B666)dUSErreaH§ hePHoainboRal 8idResin tBemBRigSmeNOsTksite allergy is a
etc. Current thera&ges i ncl ude 't he use_of. hi

refngtisn eb sy cxpasusy ShibstmaitesEhig hrg:érgileg thegredygtion of domesrtllc temperature
Mﬁrﬁ@@ 1e08s, e BRUP HiAHIBARH Bl SurR Bﬁlaﬂe?é/ HeG@nagagisgt 6f bedding,

of H st dm ne Hreceptor, in partrcu ar the fi
andr avoislonesr of reaster diat teads trollpetshuaiipkbas wall hyngines, @R Rooks, efc.

C{Jltllgntalﬁérlqﬁgs OF 100k HAMRNSE histamine H-receptor antagonists, decongestants, or a

combination of both. Antagonists and inverse agonists of the Histamine H-receptor, in

particular the Hj-receptor, so called “antihistamines”, interfere with the action of histamine,
which is released from mast cells and basophils once an allergen has bound to surface IgE on

mast cells and basophils. However, antihistamines are only efficacious if administered prior
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which is rel eased frommast cells and basophils once

an al l ergen has bound to surface IgE on nast cells and
whamanbids. However, antihistam nes are only PCT/SG2007/000090

efficacious if admnistered priorto the

al ' ergen-chal | enge. [0007] Dgcongestants relieve the

swel ling of nasal nenbranes by narrow ng the bl ood

el s t supply the nose nmenbranes |ining. They
to?ﬁéﬁ@@ﬁ?@ B&te one of the synptons associ ated wth

aI | ﬁ(?)(ﬁiﬁ S&j S%egt%tgsfgll vk fe %éi §saﬂn Hﬁ?an@ B§ marrowing the

Hani she un y|ng l'ergic
blmcelacdsseim thaltxla;ap;ﬂystbc ays semhranss tlxmpg c Aheyn thsesifors treduse e of the

|
AL RIS LT AR LS o
ad@fessihgd @leghanihateterlying ke Al mtmamn Noefal spmly$ suphtas topical nasal
5 S5 S L L85 P A g

(aBY kh6Wh ta9 debdsitiefPacHH alRrgd! dhetsy énthe | applicatibh ef appll HEIS increasing
been found effective to

R A N R L s T P ey
sy fioh RAURS ﬁ@p&ﬁ@@ GliSrge® AnirhEdoktadpy maﬁéml faxhd, eﬂﬁﬂd/et ﬂoevarymg

relatlvel crude nature of the aIIer ext S
degfeés al;a,qsgfb]néss has Bewesier é)ﬁﬁq Limgjted, 3¢ ettor adverse effects,
p Hﬁﬁ)&ig adrldyhe %Mﬁ%l}“ @rids afaarewf Qﬁe allérgérg eXtfacts that are

ron1p|an s and trees have been shown to have a . ¢ ¢
avedahle el ewé@mpy R foVEEPHE BeinBroBlFsgparally pecupine gplorms o

al %%n? H%ﬁut 1 § hﬁ]tr&rs 16 BlehQBowh tPRAVE QA r@diced cad0fP 8] being bound
|t|on , ressive effects of lactic

bsaIgEdtsprr@e@u@fﬁgSB m@réﬁe@wm%ﬁﬁﬁent of allergy

have been reported. Heat-Kkil aracas
et ABORNI SR i BHPPTORN YTE LD Ay B Decliia on the
dé%"efoﬁﬂhghtcoff zlhlefgyt have (HR6M Gepofied” Hedat-Rilled IP@atdRb ;] 33 Adl e ragz;dophzlus

I mmuno ogy, (2005), 16 433-438; | shi
by bpeR Ryne RsUSTEP S OB AR L St opeg e Allerey
aidt 1%@@@6{20@# Q@%ﬁa@,sbmme‘r wparl.ed beiry SeuE0F)YES, 527-533).
l'evel s inm mce that inhaled gurlfled Der

Agmirésiation 954, muragasel GG e ﬁ%’i&?@%ﬁ&t@a“*‘fﬁ‘fsgé‘%ﬁvels in mice that

mﬁ&l@fp L aRdeAPRE i 8t({USNpAbntls, 99214@18) I@Qﬁ@ ibeé Sugdested #t a combined
but not L. casei casel al one revent an |ncr ease

anphicaion) ehlsprsei Fosei PR defrap bt Py T e SASERIeN% AR gvent an
m@%&%cﬂn E]K/(%fég sb&ﬁﬁc! f[@f Ozl&tﬁatfoh r@%ﬂitedl RM&hSkiOTPARC), Tind eiiterferon y

I nmrunol . Mcro

2006) , doi
(-1 1 kevels. (@gamapobX. 620916 ng&ﬁr Aff%a Mierafyiol. (2006), doi

18, Eﬂﬁgﬁ%&“ﬁgsk 206@@@146@51\/@1@1@ ée al Pl e INGia3di F93-H and L.
tor encoding the allergens Der f 1 and Der

p(aanang@d’QCLZ;_Igwgb@) veckgryensading the, Rlllq;gen@Der{ ol jgnd I@gpz 7 (JP 2002-
Zé%; A ot 3}2(1%711121%}}7 T hhsr f“R)b 93812 RefirthB®nore examined

I Nt ranasa adm ni stration reconbi nant L.
thel dfeb‘apﬁ mt@:@@at axamn@ﬁpmcensg%@cqnbmwﬁdn evrEAaAtl that efpresses an

1r5n2| gml%];ntD? fcelﬁ) egntzé&] &pr 0?61 g €87B8 WREUahL iﬁiﬂu&lfon of peptide

e Speci iferation wth sone -
sgmm“mér-t;ellsprohferam| witlosenteoTlal pewpgsies dmaddifiqnre avhd@tlon in the Th-2

cytokine IL-5 in treated mice was observed.

[0009] Present treatments of mite allergy are thus unsatisfactory and discase
prevention is mot possible; thus there is a constant need for improved and effective

therapeutic and prophylactic strategies.
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cytokine IL-5 in treated m ce was observed. [0009]

Present treatnments of mte allergy are thus
waop®atiezBact ory and di sease prevention i s not POFSGHIo2p00090

thus there is a constant need for inproved and

effective therapeutic and prgphyl actic

strat egi es. [0010] Accordingly it is an objective of

t hel[}fbéﬁf gcizcﬁ L ?Fgantr é@ggﬁf\é Ieo(%%h ]'i)nn?e%{]%v?ﬁ’t otnatjglp?%\?igé' a means
suifdjefor hibﬁullaﬁn@shb \n@ﬂmﬂy respanss itbjnéte bllergy.(This oi:f]ectt]lve is solved by the

appendi n ndep dent, cl SUI\/MARY OF THE | NVENTI ON
SulfJE’fM“ffte‘i ‘?1'@1’5’% {nd?ﬂ?élgﬁ’:}‘gga i nvention provides a

reconbi nant | act obacillus. The reconbi nant
laCtObaCiHUSian.[{}glﬁé@ES’tp I wcﬁleic acid
sequence. This ng ?’ Y J&%@Lﬁg odes at | east
an imTunogeni c fragment of any one mite allergen of

e BbRnt Rwe {id¥UA QERRibEnant lactobacillus.
@og t eroggfagpecﬁl n&c el CVSC|03%§gqluence may t hus

Therrcqm\émmt tastobpeillyg meludey @hgéwlog@ps auql@g ,g@étqeq,l@nce ThlS nucleic

acid%@ggeeé}{ ffde!g %PEE&%&H&&S% gﬂgmre Bﬁ@fmte allergen of Derp 1,
act obaci s al so e use 1n therapy.
De{r@omhd IBio 45, fou ranhmmuaeg@m harhelog fhessedi Bie wc&w aed sgquence may

2%%8 Cemelnﬁl%l m?tg gﬁg@éﬁ 'cﬁ‘na r Pﬁcgﬁftgac 1 %etn!\ molog thereof. The

ron-inc a’reco us as
redﬁﬁm[anb}adtohhni\hs,ls asapravidhd formseintherapy.y accept abl e

carrier or diluent. [0013] In another aspect the

. nvde12bn Ipraofurbiesaspeqiithe imveation peavides 2, phpFgaceutical composition.

a%fc%#t‘ulfa {Hﬁé&stmdn nggéassa ‘?ec%ﬁigﬁfaﬁﬂ fab18Pac@iBusORSEséRE above,
|nc es an allergen or an

andmphmmgaecutmalﬂy angemsahle edpreayfdilug@014] 1n a further

aspect the invention provides a nethad of ul ati naq

t he [P4k3lindnr enpdhesnsesped ge aveatigge Provides ﬁagﬁﬁmceﬁﬂ‘é kit. The

phrJ Qﬁ%daf‘ﬁlk Hﬁﬁﬁle@gg& oxitRni 28 AeRri6OIRKISE LTk ARtheSincludes an allergen
descri bed above. 01 In yet a further aspect the
oruanmenmn@gﬁntcérmtﬂ:l@w? e use of a reconbi nant

| act obaci |l us as descri bed. above in e nman cture,qf..
o "picant i o 1 oA BB AnBElP ol PR flatng the
s it Ghnt e éﬁﬂﬂﬂ% FRERENSThé Gnaliibdaidchidge rdministering a

BRI EF SCRI PTI C]\I THE DRAW NGS [ 0016] The invention
copppopitipR ap@aserdied @h?ﬁ@r stood with refer ence to t he

det scription vvhe onsi der ed tic0 .
Wit 0?1’53 (erBrPfeF i ?‘FgaSBQ rFE? LR fei%aéte accon‘pa(rélyOf gmcomblmlnt
laSloBAMING Sis destribbd ebbve i) @/ harkifgimire of adhpintdcsutical composition and a

t(ag)ls ; hgcgﬁ%éa? J’c Ifglr moduﬁlt G aeclmmI | lu%% /I‘e%porgsg Ito an zﬁ etréelne vector

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention will be better understood with reference to the detailed
description when considered in conjunction with the non-limiting examples and the

accompanying drawings, in which:

[0017] Figure 1 depicts schematically a lactobacillus/E. coli shuttle vector (A) and

an intermediate vector used to generate a dust mite allergen expression construct.

[0018] Figure 2 depicts schematically a further lactobacillus/E. coli shuttle vector.
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an internedi ate vector used to generate a dust mte

al | ergen expression construct. [0018] Figure 2 depicts
waedemedsscal |y a further |actobacillus/E col i PpeheGdoz000090

vector.[0019] Figure 3 shows a further expression

vector that can be included §n a reconbi nant

| act obaci | lus of the present invention. [0020] Figure

4 th [ t th i .
R BRGH 0BL EE e 0 e 1
recbi¥Riaht 160ebac IR T thEipeadet ikveationss t he Western

i mrunobl ot detection of heterol ogous expression of Der
P 2[0020] Fizusé rdishswofanbtiet elspiesdion vettor chatetanShe ripeladed in a

and. L. .rhamqsus .. [0022] Figure 6 shows the
reCP?“gH?Ptc}ecé‘l?l?aﬁﬂﬁlBPf\%.% pﬁ%glgim\]%ﬁ?lgt a-eGFy into both T-
and  R- |l regkon of P y ag-?ﬁ]ﬁﬁ 0 i B Betérol
sho@@zfﬁklgﬂr%nél OCAt | ct)lﬁeyg‘?eslct?} ac .%bééte%%%k?@o%g- ge FrO o8ous
exprodsiontdf ®ey QG kves stedinsf tobacitli, fo basab$Aitvitcangdl. |rgarippsus gg.
Peyer's Patches by transm ssion electron m croscopy.
[ 00 PMR2F Figmre 6&hetwe s translovatbnctfile wass SippaisGEP into both T- and
r.oduct i in I- |'s co-cultured invitro with L.
B- eélsrgglméﬂ??%'tmé?pftg%%S] Figure 9 depicts the increase in
Der b7 SnobesCHle! dloh S8 PR 1. ASk:  HFALOFY into the
Qo IRASEFRITL 7 fholi i SRl fioh 3o i "

s In mce reconbi nant Lc/ Dp2

va{dﬂm&}f Fiogor end @ojopirphie callp i Peyerac Prichesely rspsmisHen ‘electron

il rg)sé%ni mal studies. [0027] Figure 11 shows Der p

-Spg¥1 fic imunoglobulin responses. [0028] Figure 12
gie P 'L[](?dgﬁ!l_ g'i%%te @kinBEs BeQhddcBoR bf POFERProdndRh i$ T-del9e8bultured in-

_ picts a cytokine profile of mesenteric
vittoywiph Lnoaded Jfiord cel |'s. [0030] Figure 14 shows the

profiles of cytokines of the prgonchqgl al veol ar .| av .

1 uilep25BRignreih depicie thy BErFEfe ﬁarr B %@G&tﬁﬁi@fféis@/l@%%faﬂon and
redfi@by 154 @M 5t #0G1Hinshiob RAWvitrcBoEkinadt @3RN, Fi gure 16

depi Cts a therapeutic regimen used in animl studies.

[ 003@i26FiFgatire 10 AepieRiagirphiRictipre@insgpased incanimal studies.
i mmunogl obul in responses in mce. [0034] Figure 18

shoe023] [Higirelld shéwsBEgrl-spbcifict ivkiuneglobwlinsiesnoases.
T-cells. [0035] Figure 19 shows a profile of selected
cyt de028k Figurertdsiepicisrai aytkinemoffle gsplesalT-eells] 0036]
L da028h s 3 miGiasabae Bo 6! Bispa SapioResp (MR clts
Fi gl.hr)oe30.12 1Fi§1?roewic’4 tsl?oewsp {hgflirja 1lsés %]:f c%iq%léis %?theo{)rotn&leola%%%ll:dr lavage
fluid (BALF) in mice.
[0031] Figure 15 depicts BALF analysis and lung histology in mice.
[0032] Figure 16 depicts a therapeutic regimen used in animal studies.
[0033] Figure 17 depicts Der p 2-specific immunoglobulin responses in mice.

[0034] Figure 18 shows a profile of selected cytokines in spleen T-cells.

[0035] Figure 19 shows a profile of selected cytokines in mesenteric lymph nodes

cells.

[0036] Figure 20 depics the pathophysiological changes in the lungs and a

bronchoalveolar fluid analysis.
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[0038] Figure 22 depicts a treatnent nodel of mce
presensitized with Der p 2 allergen. [0039] Figure 23

WO kdoagry4ag es the system c i mmunogl obul i n r espoPSES@®7/400090
cell cytokines. [0040] Figure 24 shows a treatnent
nodel hypothesis. [0041] Figgre 25 shows a schematic
of the experinental protocol for the analysis of the

ef f . Subgut.anequs { m o) ' i t hout
appf@égf%b%’i‘rsgijél&ﬂ“ﬁ%%]?@ﬁef 68%%883 i r%lee i(AJIL\{Iepi cts the
Ki net - i fi . o .
o TSE A%, Rgfa LG UIBL B pPSgRaseyl s Wi »
allengtioki ne profiles of splenic CD4+ T-cells. [0044]

Figure 28 depicts cytokine profjiles of | )l/)nﬁg nodes in

cul 10038] Figo45)3 fiugbrrtes 2oe shwemiccipmrnoglobplinfrespenseoand T cell

. cultures. [0046] Figure 30 depicts the
Cy%?bﬁ%lgferati on and cyt oki ne response of

g&i@g@gﬁ%&h ShoWa £ &hSnt WRRABL 1&%@6@1@&&.” e with

+ Tells. [0047] Figure 31 depicts a reginen

useqogql] FduiR25Shaid £8chdinbic HEHE @ﬂieﬁi@i&taﬁ-gro%‘éﬁfor the analysis of
Shirota expressing the Blo_ 15 all ergen.

. ) : .[ 004 %8111}} Fi gure
th%@f@zé@ﬂ Sfl;lb%lt?q@gusapb{gmyg pf oymiqe (Wltflmg _ag]g}é‘@pcpr} of Vﬂ_ﬁt?_
| i EL . Fig. 31). o
Il:mal 0. lgoflgl}lg';s nggﬁliptﬁ @eﬁ?@é%s&é %5?]% psﬁlggcéﬁ%%&rﬁql%lgrggp%]nse in mice.
o oubldsh Hgng Aot RATERPLRCEHS] obkylidhiea it P onic CD4+

T-a4llsn0 aci d sequence of the allergen Blo 15in the
expressi on vector pLP400. [0051] Figure 35 depicts the
nucl[ed4d] Rigule28gapinG eymhihe phefilesvifipnplichaies bopwdnee of
the allergen Der p 2 in the expression vector pLP500.
[ 005@045T Higwre29 b ceygokingprofiies kT MR cyeds: | es
determ ned of splenic CD4+ T-cells by real-time PCR )
DETA9046D Rigaeri0rtepioky thr profiferptiqpeatt copekmsgsspensenf antigen-specific
TIFi &l E‘lgoﬁ fb‘éanﬁir%itﬂ EPMH-EPS 58 cfRCONDI Nant
actobaci I lus. Lactobacilli arewell known gram

POSi[hodre FigweleS1i Rpichalreyiate ukdll imRARMM kREYs vithFedoamghant L. casei
sl ender "rods tQ sﬁort coccobacilli, which frequently
Shirgidexprrasipg thefe t p 3R nant | act obaci | lus of the

0 G LT 5o b LA e U RAb i

ELISA (cf. also Fig. 31).

[0049] Figure 33 depicts the cytokine analysis of mice sacrificed in the regimen
depicted in Fig. 34.

[0050] Figure 34 depicts the nucleic acid sequence and the amino acid sequence of

the allergen Blo t 5in the expression vector pLP400.

[0051] Figure 35 depicts the nucleic acid sequence and the amino acid sequence of

the allergen Der p 2 in the expression vector pLP500.

[0052] Table I depicts TH2 cytokine profiles determined of splenic CD4* T-cells by
real-time PCR. ‘

DETAILED DESCRIPTION OF THE INVENTION

[0053] The present invention provides a recombihant lactobacillus. Lactobacilli are
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known. Exanples of a respective |actobacillus include,

but are not limted to, Lactobacillus casei,
whaevabm=ss | | us aci dophil us, Lactobacillus fer neet/aa2007/000090

Lact obaci |l | us gasseri, Lactobacillus pentosus,

Lact obaci |l lus plantarum Lactobacillus sporogenes,

Lact obacil lus brevis, Lactobacillus del bruecki

w H@g{o%%%%lpﬁ%ﬁ?%{gﬁ{%{ai % VtalEL}Iglglf:r{(l)ﬁk))rsﬁolo %ﬂ%lﬁol&% rsl%hller rods to short
cotwbb@gﬂﬁvﬂld:}u &eqmiﬁﬂﬁ dorint chdime flﬂiaaecdrhblﬁamlladwtamﬂlw of the present
_ Lact obaci

inyeRgipR KaAy; {3? Egng aCllllE%lC({faCt ugpeg{s‘fﬁ \rpg;{h% gefius lactobacillus are
knb®a! PRagiléd 6fa feShdctin ESﬂéBacﬂhfsCiha{ﬂm bld ars nOf intap«ai tos Lactobacillus

Lact obaci | | us cauc cus act gbaci
Capgiy Vggqt@@gll U o aﬁgﬁ@hs éle eWct«%ﬁnJ'l]@ ?wzeptggzt ok}g&“]OPTﬁﬂluS gasseri,
LatibiciBss baRbaarhdidbasillng Widkdrum| aetiobriivs| sporogass Lactobacﬂlus

Lact obaci | | us plantarum _and Lactobacil | us acido
brayie dctbealleol dlryeiin el HaSTPYRAT SSPERM °p F “lilgardii
L{ﬁ %Eélﬁﬁkt ahlss’ L aBcillast ARARbIL] ISdeBadBus- johnsonzz, Lactobacﬂlus
el brueckii bul l'garicus_and L. l'actis are_ copsid %
letshramigs, drpctobpadBus fepeaiit L@pgohaplgpgzeut%é%pgg@uqs sa ez actobacillus
Wﬁf@a@@?@ﬂs ﬁol%qu@nEacE&ﬁQiﬁ% M Erals! Eh&o@i‘cﬂlus caucasicus, and
ctobacillus o e present invention,
Lictqbecitios beletisps, ot nanfop fewn Vanleamary %ﬁctqbé%lh( éflch e Lagipbacillus
reu{erz@Xcté%aﬁgggaﬁgﬁg&bﬂfcﬂﬁ lpbcﬁztﬂﬁﬁz' mgc%baﬁhﬁsc&cz@ophzlus are able

IS able to i ’ Any subspeci es
toandosize dhe g@mcmntmlsple@taﬂve el anmdmi@blp , uspmppaciobagilipquch as L.

a5 ecr)az M e%&?cr Qta!naet e[é@;ﬁpéx@ ohglgér@d WablsiSRY RERIMMAMS flora-. The

'% il suéh . casel subspeci es

pxem&mvelhiloncmhcs @u@wmspee@vepm a%@ptob@ﬂélmf e gfesent invention,
%Iurx]lﬁlag{abfé%cf\tng{) ?gfl énon%%tl&g% %'f u%_erk%{" lﬁgﬁwl) it th ﬁ' soﬁlte reﬁibedlments

casel casei “strain BLI 5,
bimmnammmdkunammuﬁmmﬁwﬂé¢Kanmkmt casei N19. Exanpl es of
strains of Lactobacillus rhamosus include, but are
not 00541t ediny subspecies adsEan of 8 resppHivestobpaiigs may be used. As an
11{!1&%% fer e Mvereh— knbRaRBspSies tdral. Nedseh, JRciRE L. casei
annos s strain L.” rhamosus GG al so known
subsscish @aier,| lu agdb sp@@p@eﬁ:mmf&weo Earmplps glasiraing qfi Iaﬂcwacﬂlus casei
infl@S ! E | S0t 9é‘ L A4H ORI bki 431t LNaRNGEH BVOBEE! &Fei strain
0 be I'e

aSSI a strain of L. casei and al so been
Slprcaqace@ch tcwebéllﬁeExmesf ofestraing of Laetpbasilus sheprasuy include, but are

ngtq%ted t8 I, %a&?%‘%g%@%fC(Wlh@ Qerﬁﬂrz%gﬁs%afnq{ﬁ%ll— L. rhamnosus

rhanmosu’s reconmbi nant | act obaci |
straic LaGésmd Lh ehanoloysudn GG Leilragies @Gcﬁl@nlg@wmwbﬁ@ﬂus GG

(@orbac%?&t G8Midi Wﬁ%ﬁ% %lagglﬁﬁigﬁgg¥ of o&d h'i . Q{ he%“&@ﬁ‘ suggested to

or "an I nnuno Acc Ingly, the
bé ehmﬁ&d asea Stuah @f . @ased asé glserbeen pmpp%ﬁﬁg rhgsre¢lassified as a unique

e £, 4 Aﬁ@hequgnce v@ &J%%f%ﬂ&?fo agi T oazfsftg(r@ge; he

enco ggglbyﬂ@ e@&ﬁﬁﬁﬂ*\t;’%g%%?da%l %cﬁu(f’crg'as ngﬁ?ﬂéﬁ%%ﬁs nucleic acid

Sdfqﬂiéme@naﬁimgaatdwsam mmgmgmsc ﬁagm@nta)ﬁy maiffj Allsrege, of an immunogenic
h%rlngl gergcr)f Sﬁccgrdu[ke;abtﬁg rﬁ%%gwed c‘?ffm %cid® ?éﬁﬁgﬂch V&rresponds to the

n sone term rragnent
amino a01d sequence of a polypeptide. Therefore, the at least immunogenic fragment of the

mite allergen encoded by the heterologous nucleic acid sequence includes, or is, a

polypeptide. By "fragment" in reference to an allergen is meant any amino acid sequence
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refers to the absence of posttranslationa

nodi fications, such as a saccharide or saccharide
wa@b@n234ehi ch are present in a respective nat uret/Bg2007/000090

occurring allergen. In such enbodi nents the am no acid

sequence of a respective allgrgen fragnent may be of

any | ength, whether the entire Iength or a part of the

full. length s nce of a t I ”
o o S S SR S PR e L gmen
reRPRAhéabdescd @Epds&famlaﬁcrrﬁgmbdiﬁcat[c&fs,emhtas aasayclmndmor saccharide

aci d_sequence present in a tide of
chainy gﬁ“?ﬁﬁ?“ﬁ%“%ﬁﬁ*@@Pwﬁﬁ i %é%qﬂng & a?L S %ﬁengghnwnm

th® Srtnﬁﬂlor!tla{dtbre@hénb!e @Mﬁéﬁ}?dcﬂ@a dlRFdgen Gfaghdant by s @téain.y 1dyth, whether the
naturally occurrin 0 r ectlv al |l er
enirclePa BbaPELopEe AHETR sERe o g f P poiuding o
vahXﬁ’t’ AN \Iﬁ@tl'fef efbSIiREMS tHeSOFm F’fr@érﬁérﬂ?’ refigs &hany amino acid
| Ustrative exanple, of the aII?rgen

seﬂ#e@pe PR b2 pelaprsids PERPED P HcrEEn BAb e dyanahe fl length
seflief@e oI GhhrAIR @cc UloRR Tof Flhe El[k@géﬂn ITRE b BRIV STRE @brm of a

ccessi on nunber 76 (secondary accessi.on nunber
re@@a@m)lleam ig n@dqud chec e fllnsasth RIBED sz 1 tppjcally derived

g%?éc Cte:ﬂ{/ éA%ég 121?%12%&%%39151 W@l@ %ﬁ&g&bﬁeﬁﬂ dpfeproenzyme,
teooele SERA _DERPd} sis 2NSVIA taneristABS ‘Bvq,st#chzzsz agifgeprsor of the
U%ﬁfo%/s%h_@é PRL aRE SR RS P 7K tk%%hdglfy RS FikiBer %616) and

er gens, sucC ergen Der ecur sor
thp NCGBI a(cemﬁ)an ofimbbreA B2 16t IEB/S MWPrSdlf §@@@§%¢ @%ds whereas the

nunber
o, IR Sy P NP IS5 ma
2A%8 [Beis bf %2 araino rreids. \Siodanpredupsgrsedre Engyen Oﬁ@tyerb@tq)ql@wm, such as
ingqga fr 5 . . .
o B TSP B (BB ATl RO o o secsion
ndxﬂﬁdr @bsm 8l tbmedo@fLItzh EERi‘\Teht suoh emhedithests aoﬁrwlaapmé ipdiications

a mhlch nd
ol TS0k bR oSG0y $05:88 100 frment
aryadegtee. fuII-Iength pr ot ei n, forn1of t he respectlve

mte allergen. As an illustrative exanple, the

r ecol¥Bflanin |sameobmbpdimgsts nile indeleifdercil Hequenes o’@%‘&%“‘d in the
la]{:]tléggc?llhﬁ ﬁ%@ﬁ%ﬂﬁﬁ%ﬁ@ocﬁ?ﬁ%ﬁﬁle@eﬂ n@Rhi HTHARSR D feast 8 %

ergen (of a respective
off thmamug@ arid sequanbogf theenasurhlly oqcmzrmgr, dgniwtmate full-lengtl protein,

as I I t ofa & C uanc
G5 YR L R Oa I BFAGEC oS0 o
laf:tohgmhrst magyinchids d Meferrdegonnynuplgict agid frapenseofncpdipg at least an
..am. no_aci u f

B e e
thatelo€). The ﬁjagmmt msaycin this ca@: incla@atheast 8r% ef ahtﬁpqtrgmg 50111 sequence of

Déxo ]9 Ilo/%l | nCl netg?{éb I}QS S Oé alfﬂlgéltgﬁfrﬁgﬁﬁgin%% %Wbr parts of

tHermpiRNOgRM B@ubtma‘lﬁhaﬁ gortefsf)ond[xe It@&l} 160 %aof ths putire iapdnopgid sequence of

a%gtu}zd?/ eﬁa({gtqu mi %Ia ergeenq Sach A 1‘6f— fbo %, for example 15 — 100 %, including 25

—

— 100 %. In some embodiments such a fragment may thus include a part that is an

immunogenic homolog (cf. below) of a respective part of the amino acid sequence of a

" naturally existing mite allergen.

[0057] The term "heterologous" when used in reference to a nucleic acid sequence
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naturally existing mte allergen. [0057] The term
"het er ol ogous” when used in reference to a nucleic

wa@eood/1z=§tienceor nol ecul e, means a nucl ei ¢ aci BCT/SG2007/000090
sequence not naturally occurring in the respective
bacillus or cell, into whichgthe nucleic acid nol ecul e
has been (or is being) introduced. A heterol ogous

nu c acid seguence thus orjgin . 0 . .
e e AP D B B e it
or 0&liUlintoatviical thy miclei® mcﬂamﬁe@h]eyhasAbeas fecisi being) introduced. A

het er ol ogous nucl eic acid se may for ex
hefeF A PRI SRR L G IR P ORBD D U g espectve
bafiﬂﬁs thb&ﬁlr ellﬂlaluééh@c@ura&hﬁlalm%lemﬂlﬁitdrhl@t A ;ﬁes}%‘o?&?fi hétefologbhenucleic
actobaci |l lys, such as a vector (cf. S ow) or an
SRR GEY o7 DB P EERaR Bingbih e TSR 57 oo any
otl%? eableicCacd Mullgatﬁﬁdls QResehiin’ thb 1226168 such as a vector (cf. also

onposi tion, quence honol ogy, and nol ecul ar wei ght.
bemﬁéoﬁé%RgﬁamP@ﬁ for a characterized allergen is the

flrst three letters of .t enus he fir ett

t he [Y0n8L; Qditg, 2eng Jgp gwgeﬂ to l‘?ﬂi“%tté(i‘ grops, gerseb1 op t}ﬁ%rn‘%g?henncal
coﬂﬁ%ﬂ&@ts@cﬁleh&ehdﬁ{cﬂ%g ¥l MBleCillat Weigtl The @B8ignd@ch for a characterized

i solated or the nu er for other a ead characterlze

allgp b S TG ISSTS O HS SHRIRURG GBLCERE tbe spyoiss game, and a final

n@peP Bl SOTRLELE! Jesighited thd SAGERH Whﬁﬁrtﬁ@ﬁ],lergén ivas fisoramad or the
0' a respective i nmunogenic honDIo

efas) odfers adreatycaberagteres e isagrne fr ) c%mf/ & Hlowlqgﬁea; Adidgyallergens
en'c&iea cb@?fe%& Gl la'ﬁ’dém@ﬁt the?6ofPra8 EHn éﬁh\&@ ét% nn@ﬁﬁogemc homolog,
typl c rp2 andBlot
byi the h@pnomgpvsempiwmlé sequpfcey Whish lﬁﬁlﬁ@edl lﬁétl%%bc?mui“ﬁ: gf the present
m@?ﬁ’l Reark 3%#1951?;1)& S1,C98€] 2 aaﬂg Bibe hehenglPaamsive example, the

nuc ei C ce I ncl uded therein may encode the
remnatenaaml@qt@@nﬂl@@ may be Lpgosgiliuasasti anhei hdsteleges mucleic acid

sealpe%ﬁmcfuﬁgd ﬁ}ofegf 1959 SRdge e Ghifd eﬁle&‘éh @e?ﬁ guence i ncl uded

e reconbi nant” [ actobaci |l us of the invention

encqgesy] atad faady AidRIUPSRESihe Qletfefo'ck%mﬂhu@élc acidkég@ence included
aIIergen or. an 1 nmunggeni ¢ honol o §ﬁ§0f The ter.m

in'thg feeprybiRentdeciohsedivn gt dernynen ence e P QLB RgELF Grogment

ofGARAD Lclﬁ’er%gn P ! fhRendHRnid| HoBlofhE thereaf) The ebrvi ‘AllédgedT asaRed herein
ani mal al ready descr.i bed abov

an allergen.is
reRapiatt Bolspule RS SApABIA Of FAAIFIEE AB &K dn af gIvIgpl of an animal. As

althiyULRtiBed YPRROGY lafSrob® id Eé}ﬁﬁféeofalﬁﬂhdihﬂﬁjxn Qunrtule akdpade, ie. to
the allergen directly. Accordingly a | er

stwlate rmptieaytes © nradusg Angeadyley @ #eck ﬁhﬁﬂvsrggpgiﬁé‘;ﬁyaﬁawdmgly an
AL b ML ikl FStedl Arfrigh |
B S Sy asb o B, A 07y ol
retion. Sheh an plergiereaiiion may ba g@@@d B ang foym ghirery cgptact with the
@ut}k&? tegn ' Ciapd1&chn; ofdBect ¥bRadth€g. via th
%eﬂ [ %:‘% fﬂoﬁ éga%atu% of aifih [ nc'lc”udl ng anoal ef:; enal tg via the
skiis ']élpplallypepmlgfe, gu:bldugsanaal]@rgmel,t s a@plyﬁeptlde such as a protem ora
p(ﬁﬁga&ﬁ}%ﬁ a{nhﬁn% confext NE BOU-&ht Afveliith MeCRBA antigen refers to any
e termantigen refers to any pol ypepti de,

palipeptideyesyhitin caydeckady amp diodifisatiomschaste sascharide or a lipid. Tt also

ret&s fo sEHolrtdpeepP 5esefcnowglag haﬂt& 2l B are typically coupled to a carrier molecule

of larger size than the hapten, e.g. a protein, or to a cell.

[0060] The term “immunogenic”, as used herein refers to the capability of maiter of

evoking an immune response, i.e. of being immunologically active. Accordingly, when used
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refers to short peptides known as haptens, which are
typically coupled to a carrier nolecule of |arger size
WO bai/1231es hapten, e.g. a protein, or to a cellPCf/RGE0D}/000090
The term "i nmunogeni c”, as used herein refers to the
capability of matter of evokipng an i nmune response,
i.e. of being inmunol ogi caI 'y active. Accordingly,
_ when usedlnthe conte )gl frarre of an aIIer gen, diment
in the caaf Al i ERePeRfaral ﬁr§911=.anre§°8 L foneerbociments

in ittSelbt ffe AD|cBudeOart FMARANE RedpbiBe) €orf BSRAES @J,heﬁ Gfdministered to an
i nstance when adm ni stered_to an indivi.dual or .a

|
indjiduh | apimARweh ghoulde hewsevat beigfedathial A iREHRABTRIC agiheit of an

allérgékg eeY nef u@nts@lf |p%£§3§"tﬂae<%alﬁﬁfy b el dleRY fan PREHESSrebpmse. Iis
Ity of evok In% an | nmune response, Its

car@hﬁab of beipe srmpeglegicallymgtivg BaY Saiome erehqdimenis,jathen depsng on the
ﬁagﬁpﬁldbgﬁgt&uglga he SeRsA0 nRfet. "B §6:88 "BRHodRRIRY this coupling to

rtronal matter. In sonme enbodinments this
adcht;g:gﬂl nnagfer masaﬂm mstagcmcpccwgptvexfo, ﬁagyxzprmle bF bindmedo g Prqipin. Thus in

somQ e?ﬁ'bgf%no 'r%h{égf Nt eefbeR 'i&thﬁieg or-ﬁ] dShapten, which

ogeni ¢ fragnment
neellsl ) r@earouph:d I tu cﬁe@,rrm;rr molscuha oh#pe eall mierdds tﬁ éb@l\g itsgmygunogenic

progﬁgtg, ere Jgrnuﬁo% g&lé Fopgn er £ 8! hnclBe P08 hefeRlogous

MURogent=c properti es e an | munogeni C
nuélbﬂgamh Bequéncan itahdye thgeafore dei chﬂnuobequqnne denigBy e Bk e Usng as an

ob gt%:gg)lﬁ Cté(?el (é'%tbs?ﬁge%eana%fanslgte vﬂ%‘ %&Q/ﬁ‘%roq c])% Vﬁfogfs g@ﬁ%le of evoking

or size n as an
an fipiinderefrionas) switeittize dn atself tor awtshnatosgled rovadditionalematidry &n typical

Q’Jﬁ%élf/sl t}/lﬁzrl-‘ 2%1?3?8}0 % Blf eVch)p el% f g%ﬂ'f? 6f Béﬁ.ﬁg S Gt least one

Igmhﬁlﬁfdy Arreipymxeainnbafdmdamﬁmumsmhe byrat entitiddgrofen imkividual or an

the fr nt. ther eaf abl e, e
ﬂ%?f’g b‘gg 6 oy SO 1}1%3% Fels’v%“ rﬁs @L},Sﬁy Ry n&&ﬂ}l P 3 spective
fragﬁm‘éhaﬁ% alllyrgai inhidedardyasodneaapitoed [n/sodwadmhmdnamtsa however, two or

[ al | er.gi c..or sen3|t|veto mte h
tﬁ@gme@ﬁ ﬁé%ﬁlapvgerémlag §1.Beedc‘i l{? g@% to o%ga g §es§%§i&? geg{;}ope for
mslta&ﬁJebkdl@éh adupleelafs)t then@nepéaitigemolenuls oﬁa qmbp@h atencaled antigenic
however,

ESIRUEL 10, S CLABUSE 5 1, 20 8|S ASR 6 o
redogsizad @ad Woeid 69 upl dgémbihdiag Sﬂd&nbf caraniibodynmod by al BcelAmeceptor.
pi t Ope, t
Dlgeregh gg“lfqadé% a’}l‘ézeﬁlrggepjto? %{Jﬁl égtrgreeng %?He% rofa p%t{gen Two
epiBpARCH] I@ebr' gh@é fdf&ﬁstﬁﬁfe kaew g, nﬂoZ\ﬁdclaﬂ‘dceﬂi@lﬂmm m@pamse patients with
anti gen-bin te o anti bo
B BRI ds BRE AR PR PP e FORuRfo Retbuff by T hlpercels

frdth ot shRe Phfidn@y. ent epi t opes of an antigen. Two epitopes
of Der p 2 are for instance known, to which T cells

f r orod6Ip aneraepatin@nind gatic ]lmmdlbg‘rag iused terein twhen ase in bﬁ:@rence to

o S 0 HEALELEPHAZRER R, LS o o

degi‘e’?‘é"’ﬂ)'ﬂ1 BERblogy h@ra)lr@gecuas naaggliyh exieting mmenanm:geld aindh Whlch can be
sptracpe;ggéfyp r%g(p%\g.ﬁqa agd %g]n}aﬁ;é}b gtlelg%s% rﬁg% Ewlbbngu Y 19F hgellcregerp?oq WEQE is active

against the corresponding naturally existing mite antigen. In typical embodiments, such a

fragment may have at least 60 % sequence identity with the corresponding amino acid
sequence of a naturally existing mite antigen (including an immunogenic fragment thereof).

In some embodiments, a respective fragment has at least 80 %, such as at least 85 %, at least



10

15

20

25

30

degree of honology to a respective naturally existing
mte antigen and which can be specifically recogni zed
wane7heisssl by at | east one anti body or T-cell PET/SEL00/000090
that is active against the corresponding naturally
existing mte antigen. In typical enbodi nents, such a
fragnent may have at |east 60 % sequence identity with

t he coyrrespopdi ng am ho.aci uence of nat ur.al
90 33 P& 1 gSLAPL 2 SRPERIeEINCT lﬂhﬁﬁgmgﬁspoﬁaﬂﬂﬁ Sy gis stghence of a
naflifaflg RRRtind Ak afigen. B “équce E@ﬁdﬂyﬁﬁﬂhéant a prcqmﬁg th Saqaences that
fragnment has at |east 8 such as_ at

ast
meh ik SO oAONATRY F GRENODBTo LBY GER CE el CyRFoRE Chpen s
idenREd SSRARE IoBehil 4FRr %Ch&ncﬂ@gw glig@neaf oft aﬁ%ﬁﬁwabm sequence or a
exl sti ng mte antigen Sequencﬁle| dent i t% id
nuejeiprasisk FeqpoRse, 9 @ugw@b s An M A iedh CHERG SEi i Appipie ac
secgl'éncf k«%&écﬁﬁ}éﬁl' i qﬁ@gﬂl(?n toaferBid efeepetcdnf gé HRuReftetagrR mimber of

déhti cal reésidues obtained after a honDIogy
resgduiegyinrtbenlonggr ofithediroseAusassd sequence, or a nucleic acid
sequence, of a known mte _antigen.wth an am ackﬂ
or H062L| dilse sesompasgddycihe prespb ipverey, arg Hu%‘?}%satc} o P quences
subMRRESIP E&ﬁpl@ﬁ&ﬁ%@t age thd JaoRer ahekis tagidt f’b%qﬁ%ﬂlﬁé)er“SﬁBstantlaﬂy
residues In | onger of the two sequences. 0062% 1
compbmemqmmpas@é@rmrqfﬁé toyihe Sach thaf ﬁ%’é‘ﬁ’? Peies peid seauengeds at least
90aEdrqn§c§cg:Qe£ G&=¢ 54 ba?fdaﬁﬂt dofHe! SMBSATRERITEO0 84 ¥orBlelbfitary to another
ove nucleic aci'd sequence. "Substantiall
nucloivpkigrenears Thaters semplemenigny of efoRnlgneierefaio fvagpcleotides
thaq cg% YoER IHLH&IB & 'f&voﬁ:ﬁlg% ﬁﬁfh‘dﬁ&%@mﬂ?erﬁiarxﬁﬁ@ﬁ Su8@Ptavh@hble interactions
nst ance at eas I n sone enbodi nents 100 %
m@m&m%tmni(‘amii tase appioing. eA rmsphqoédee segprpesis jhe seraplemsat of another
ntary to all of
o Ehe EATRLE [TRlloP 6 nufleot R TPLETEN scq AHELD chilplelintary
thé mickrosides afilee secord soguenegiot her . Such favour abl e
interactions include Watson-Crick base pajrin bl
nucll@$B] ddn serme embedimsnts e reaprmbiaat factelcliig, fsh%‘F thermore capable

ofn%k‘e%%% dfe SROMAR %Iﬂtfno dic Haghbft BEG afli dRSgedf o he respective
guence are conplenentary tq all of the

immywpgan besoleg therrof. Ll the[TGRRS S Ve 74P encoding the
all?%ﬂ 5%[23‘11601t ﬂﬁnﬁﬂro%@ﬁp hﬂﬁ@fog'tﬁ&&&bﬁiﬁy Ik éeriaBly linked to a promoter

capab Pre33|n the at | east
effentiverio geiriate tlfapg;gp@m m@fh ey Eheaqep@plélg?,pt ngplelg acid can also contain

a ﬁﬁ%&gﬁfohgl%tﬂﬂbw Al iRl iR delies @@lienck Rospthentary to an RNA

ments t ective sequence, encoding.the
sequidnes gmdmgraalg:mp epqﬁmaq@geeﬁwcmwb@rmlﬁévwgwﬁéwmnﬂ

mkgx PRI AR ofntldl gtl%%:@on% rﬁ‘?'ia%fobﬁ&fl@scéﬁp‘z‘%sés(ihé Riiteiafiér@en, or a

ranscrlptlon In a he reconbi nant nucl eic
ﬁﬁgnmhﬁmnmﬁbs@r@@ﬂmacnnmuwn&n@émﬁﬁkgonal initiation

region functional in a cell, a sequence c emen .
to dA0GHIA Becrsemtinasyidisinhagles Riay be OOFo p@%? sty spouring
laEtB?z#ﬁﬁ{ 'b@'iﬁ%h%l% e‘He’E@«Slb%(gx rnﬁ&bi@ rzlcﬂcdlée en&N@breir) AR an illustrative

n-one e nent t reconbi nant | actgbacil | us
exanplep teasquence pcoding|at agfen, imsrngeenicaagAent of @ maks alleggen, or an

urﬁm'in%%glgg tlfo%ﬁgldg%@&g %{Hycbehﬁmh&gm a heterologous nucleic acid molecule,

such as a heterologous polynucleotide. A nucleic acid molecule encoding an allergen of the

invention and an operably linked promoter may be introduced into the lactobacillus either as
a nonreplicating DNA or RNA molecule, which may either be a linear molecule or a closed

covalent circular molecule. As an illustrative example, a DNA molecule may be stably
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[ 0064] The reconbi nant | actobacillus nmay be obtai ned
froma naturally occurring |actobacillus by

WO naoaes4ss ng t he het erol ogous nucl ei ¢ aci d seqR€T862007/000090
therein. As an illustrative exanple, the sequence
encodi ng at |east an i munogenic fragment of a mte
aIIergen or an |nnunogen|c honmol og thereof, may be

mtégrgl H ded Prgrngé(gﬁé g{)tge %ﬁﬁ)@)ﬁ%@ I he Ieg’cﬂxarcha bggﬁlsﬁ)gec?whi%ﬂ (f‘J]eap able
ofﬁmége&uigah@med ggleaethb@mg:ethe tibtobhmsllisrohemmdsome afvslarailustrative

B S TR R 4 i

infOIhE CeHrEmodtieC Bf flﬁytoﬁadimﬁf déiBriaciii be alfep]ﬂmhg cthd: gene o D-lactate

cl osed cqval ent circ ha
cebyinasPese e BRGR HEH et LU agies 00, Vet feateh fpngt which
ha@@ Eﬁm%ﬁgraﬁefd thB enttRAGEQPPNIAl intéStheif cHRRIREmERYN be selected by also
oyed which is cap ableéi dg ra1|n t he es] tain th
geja o arorp maskarhw hich AllgWfer piierdion 9t SRUSE Cé?ﬁ ain the
4}%&5&;&&hve exanpl e, the use of the plasmd pANbI to
ntegrate the gene for L-lactate dehydrogenase into
t he jgoigs P MRS ek 'Qﬁcl%i&%ﬂb@@llebdlefsasdﬁbcbhetemhleferm any nucleic acid in
repIaC|ng the gene of D-lactate ¥ﬁ enas has bee i
e BRSFIBIS o EPIRTABO P T 55178l SHraneed. \iReD off @ combination

thBGH m%icl dcids\Whitede foR vtantabina hmee@lrea(eegi éIbNA or genomlc DNA),
I ntroduced DNA into their chronpsone be se

) avsiriemnant{ . o wfe il e e e mucleotide
g?ésedr%ﬂg%cféﬁc hes Ehéiﬁlstbs MO PRIA GREGRI dicleitacids). DNA or RNA

ession vector. [0065] The term™” nuclel aci

ool o oL SBHeHe PR and Ry Do P drielecs ‘geé‘r i b prosent
in é}kﬁbﬁ%@ ;f 3%9 b Héb%étah@n an SUGR @S2 INW hol&duleaRdBBluded in the
doubl e e

d or conbi nati on t hereof. Nuclg
reauiidgari festabdeln Such snelie SOBNRO e 5. genBNA, cRNA, synthetic

Rﬁ%&, gg&%@&ﬁ BNA) . BNA "Ohacs ESNAE- 8- copdiiii. ofMBNAGURE RNA,
of “the | RNA gener at ed usi ng nucl edti de anal ogues,
olggonugdéaigesn u@b eAcrespscivec Regieis taeid maleguipngay BFH]F EpQe contain non-

¥ aR §riiity %ggwmwoe@ f. ab
nMg{rﬁJcﬁOE}&%%%& n ang%y beéalsacl ngl e of doubl e sgcr aané’é‘?

I'n thssep rl\q%nhudléﬁfﬁgta!ngl’égﬁdé%@ Ek!nb\)én dadtcal e present in nucle1c acid
necessar|ly an ecul e i clu

scheice SIS e RIOOB G P P Vot A HE PRI pEipgus i3 mucleotde
iy em%@fﬁcg’%ol\ﬁ a\gforriﬁé\ﬂé}lcectﬁé\%ases)éﬁgﬁebt @hdIhate moieties. As an

genon1c , C synthetic DNA, a
illsteptiRmExANPI§On FEbsBIORES 2 QI res W%ggé‘%ﬁl% &lﬁif%'m or 2’H
rfhSs FUEGHE u‘ﬁﬁﬁ()ve el BQHWEt@blﬁ%f&h@ rédpeiiat BN Modifications at

nucl eot1 de anal ogues and/ be I'i nked to_an afflm
theetgsq;)mogety aishide (n@ﬂlral 86 \sﬁt}thet{cggg@}icm%, of] beCeb® i@ , different

seque%@g&ﬁnncﬁ Ué&g%(;ﬁ%ﬁ RIS Hh%%ﬁﬁﬂnn@”iyn \dfid @LaniAGHdenin-9-yl,

int actobacCillus of the
a$ welda$ hompurinenaraloaauykitadiag avaeniide bases Qier @Mqoaée analogues serve

asC Qnri%rgal 'bg&s aUﬁggr' %1 b%?e%'ﬂ&u&% Iu%pﬂlrﬁﬂe %El?? nlthndd®S Tniversal bases

e nol et an Il lustrative
ammtqﬂoefpnm asbmspam with eny otﬁleQbaSG-BaS@ godificatigns ofierqan be combined

wv%h E)r exampl% a sugar mocﬁ#lcatlon, such as for instance 2'-O-methoxyethyl, e.g. to

achieve unique properties such as increased duplex stability.

[0067] In some embodiments the heterologous nucleic acid may be included in a

heterologous nucleic acid molecule, e.g. a plasmid or vector, that does not integrate into a
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residues is known to inprove the in vivo stability of
the respective RNA. Modifications at the base noiety
wo p@acsshat ural and synthetic nodifications oPCHESGLED07/000090
G . TAJ, different 4 . . purine or pyrimdine bases,
such as uracil-5-yl, hypoxanthin-9% I, and
2- am noadeni n-9-yl, as mell as non-purine or

non-pyrimdi ne n cIe i ses, her
o B S A AR e, O TR PLER s e
hekdslogéls ndckict dctipyibleohle 11aaktﬂ1150rrwot1tsmhr(dmdsemeLJFllre@|estazle vector may

bases are able to forma base.pair MAtE 2%%?@ 2l . silencer or a
Gan oo RICROR PR SOBNOT SU PR A
tefnﬂhat@%s%ﬁ@ér@e BuSH Gepiulatdrdl isédueidet afay contedl, &g fhdlitatensephcation of the
2' - O- et haxyet hyl ,

to achl e un erties
Veg{9E R HESPRER QAT afabﬁg@;ensqf &B7qde 96‘1“[3 7‘}1? flﬁ‘p‘g?}ws example of a
re§EROR PRMrSs b 8xfi6dsRNGI@OUS sBMS lefibediatehts thayildigen may be under
included in a heterolqgous nuclelc aci d no| ecul e, g
the opptiRinefam Andpetble promaier Adods ISt Yst @ﬁfr@ﬁee i Pgrossidi system

ﬁédo Ghé L HEmf H?ﬂﬁ%%ﬁ&e L A5 bEG Wsedi i LAVSHaCiBEE plantarum
t reconb|nant | act obaci |l lus i ncludes a heterol ogo %
(vt §i ¢ #io iAPPHE! end e onmerial Vicarbioloey (1000} 55 fRe G ln other

ehiSRREGH e YRS 8{ Ybé %ﬁ%@bs@d Qh& %Bnéﬁ‘ﬁlt?vefye%ﬁv@t Ridher. As an
sequences, suc pronobter, an enhancer, a silencer

illpstraive exarnpiat @msty@tq*@ef:?@é%ﬂsw oF arfagon arasey of sepieinesePrtB and the

tefHRYs R0 1{1&%101’0 hdef ﬁ%'cbhttr(ﬁ thed 1988 g{-‘cﬁ‘ﬁdté}rbf@act‘bﬁfcﬂlus delbrueckei

vector or scription an or translation of encoded
bideayiren cebactgtacillus Jpélmcawlhaéb@xlaimlqé‘e‘bby Schepplpeeital (¥ accine [2002]
) an expression vector, hi sone enbodi nents
mygﬁf???iﬁgen may be under the control of an inducible
proqg

g QHn "élécfb?’t FeltdsME 2 BRI BouklELs@xAEE 88} nucleic acid
system contro d by the antim crobial peptide nisin

mhbsulbeféﬁt gsredpeu mtreé&qe@ba@i [trapefeqieda ninter G?HS( pad; geplicajed gyithin or
mgla e.?dﬁﬁlg Z%f%cé:eﬂ %Qmﬁﬁhy AT QRIER Wadb1dVkiedrabl ALY adid 3bcuffan be cut

enbodi nents the aIIergen may be
ansl fhiexsby disheqrived Upom Septent withyresiagtiopeengypre AR assopent of mucleic

#1(!1 | MSbEs Aty x & s, GRDN &l Eddw1dRe OFRNE 28EIORIRS sefuences cut by

usion protein o rot el nase PrtB-and the tetanus

res@wtwn FAAYDIeS pEs rsprlibraveieble ribew skifedin dhept. B picdiipeef molecule
ftng Gh %ﬁ bl bits EQ%% it ﬁé@?'c D8t Yo 'aﬂrect;r by cutting the vector

baC| us Jjo een di scl osed
Wﬁbheﬁmpct‘t@m aryabs afd/Hgatingdhg EY}DE]GC@OtOgQQQFB Npgipgpus vectors have for

e}Ld(r)n ?Bﬂ)eeylfevél bﬁ&f&?&rypﬁcﬁ[lﬂ adnfigs {13t @ng%e&g Lﬁ%molﬁcthc acid producing

St an C rcu el C amdrmecue
basderiab@ori axt o Guitice d=f ﬁnagecktet ahsErticebBevipyis n Bwt@n@iﬂw (2004), 24,

15£ QMJIC 3 %1% ok gﬁga%nuc @gﬁlélyDﬂfA @le Hs tﬁ&ﬂ“@é‘%ot fave any

cire eic acid cu e can
appaiend |ﬁd1ct1hm rieb yndoden Ba mcz)gdzab@pheno'@a@,rb@ﬁdewh@lh rephcatlon function.

restricti.on en S HE ¢
SigBucisp et REFP BT ol B R g AT R, e HELFRRAR P in tcic
atidgtodatingagaipiences cut by restriction enzynes are

readily available to those skilled in the art. A

nucl {i069jac Edamplbe ofilceypsioclainnids anghiatieg dom bectgbacillus planiarum
@mﬁt‘%{‘ﬁ 0t af ggc\g/tgﬁ]?nt&?% bgarn$aht $8pt NhOsR4YE GPH0iPYLB4, pLP2000,
pLP9000, pLKL pLKS and pMD5057. Examples of vectors originating from Lactobacillus
fermentum include, but are not limited to, pLY2, pLY4, pLEM3, pLF1311, and pKC5b.

Examples of cryptic plasmids originating from Lactobacillus acidophilus include, but are not
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with restriction enzynmes and ligating the two pieces

toget her. Nunerous vectors have for exanple been
waleweliofesl based on cryptic plasm ds that ori gP@EBE2007/000090

fromlactic acid producing bacteria (for an overvi ew

cf. Shareck et al., CriticaligReviews in Biotechnol ogy

(2004), 24, 155-208). Cryptic plasmds are

e, TSRS RO S SRR bR i i

ﬁdﬁh efhet I tobabified siRBick Aeiknotvaih teairt @A ef gl IShhnedn et al., supra). Any of

TR PR S50, BTELY LB ER NGB 3 S errssion

ve@tr@P g rdb?ﬁun [aofﬁétgiaao?l@{‘%g&ﬂu@f toCthy ﬁirdas@ntpinﬁéﬂﬂodls Examples of cryptic
I natl n rom_Lact onacl

Plﬁfl@‘?ﬁw@?gmﬁ‘t’?ﬂgt fsemlctbacitus B)ﬂi’”‘"’”g’f_ RS uJﬁ gﬁl gf%flljo 3@‘%@ to, pea,

ppHL?’bLP@L%%Q@@ EP%OQ;QPSQH %LP@JK%P@UZQ pP@éDf;?;;Psczz pLPV106,

'e§ of vectors ori from Lact obaci |

DL NI PYGcRnd DRV MR slorrgme s k- Esampes 9! cramplasmlds
n%frrﬁ'éfﬁg E%&%bad’i‘ﬂl% REFSm Exanm @8t Qfe £6tYBhited to, pLY2, pLY4,

originatin from Lact obaci | ' us aci dophi I'us
pLiEMS, lp@l@Mb@LFM Piftited to, pi, p3, pPM4, pLA103,

pLAL10S5, and pLJ106. Nvi rrer oys further c t | as
fr orlBi0herA crvptio phemid e h a3, i jigstange gng H{)%\g ali’ﬂve{) nhs may for
mgt%{ce &r@ oMY e6kstatiRl of aSHRKR) vedhtythaf chhee used to obtain the
orenentioned plasm ds may be_ used to gener ate a
regasehioant lacteacidnn gf she wRisREEYFRipny Setasy ustgtiyp expmplg, the oryptic
pl@ﬁ& OPQ@KM l‘l?olé’c@& Of G N9,attBbdcliBis PERSE Mas | BY@Nts@N-to construct a

ptic plasmds ori g| nating from
Lagm@bwm m]zs s@t&mtvmt@rnmm‘éﬂ%dé bypganetig éﬂ%%enmg tp¢haglogy using

L RO -
1s$1gt§€j%?a%;1&%§ﬁF49ép gg&’%ola@éd B e;@b%%%gﬁ I@A{P%Ealéinw%d%ﬁ@% (An, H-Y,
Mmdaom F:vmzasnu@ (2%)61\35? ua 1814)f évvespﬁkfamhé%le FEcter %@trm@loaﬁe in both
re&le Hgst% écgésnﬂe' Egcdclzr o Lagiahanhd. |AA§otﬁ&r1ﬁﬁdﬁtaH{}‘é example of a
are not limted t LY2, rLY4
L@Lcﬁlwi]lusprMilzshu@ln AP is ﬂmdm]ld dnLElg mnsguﬁpéﬁﬁmdh%trc#lbmechl
blﬁgaigc% Cﬂlm {}?L &find 112 %O%ﬁﬁsﬁ?&a?ﬁkgﬁ& TRY fdther illustrative
I'nstance serve I n t

e construction of a shuttle_vector
exaimples ©f R ehpressiadvectyr ohigiapting frran p stmtip Plegad are pLP400 and pLP500,

ola‘lﬁ{]rgl[% aHngcﬂﬁ)lIs/ﬁ hgolprﬁ.ﬁﬁytve&tgx\ée Hd 0&- atﬁﬁhéimexalfple, the E. coli

|ve exanp cryp |1 C | asm d E
expsasbiah @dctbr pirﬁzzdms doercidapted formuseiin ﬂmobb@blh Y &astpding a replicon of

C%%%Eﬁﬁ%&’f%%g PP anlLald&jbgcﬂh% Amephil L1 e vector

énet c engi neertng technol ogy using

i sol phas oS
'S I@h’ffjs meg «C{HJ ﬁ%géfg&\(%in &Q%Ele of %bg%gtg% £)_(|9_f.ef:6ﬁF1)l|51iggfﬂslaEtobamllus

ac(cﬁﬂiit&) tG Bhe p@sem; 3imyentiany ehepmate| AlleTasRugap D¢ B2 gian cafh genetically
el{c’go%Feefeﬁ & Cﬁ(ﬁ‘g@ ?{tgam }?[F%%@tlhéf@oa@zﬁlﬁg/]ispﬁﬁélﬁﬁle Yechr (& FlgI 1 and the

Anot her 11lustrative exa
foblbwingl excpleay pt thesdoEespontling stector pb4Qkk dihe rpLiP40¢ fgad pL 500 shuttle

v ct?arg md.p LElﬁ%ss?oqpééﬁaﬁsB#n%qe lgcg{f%ﬁ QEm ts qujl@d% 'lz{ctobacﬂlus DNA

aril cus asm coll | asm d
sqoBER28 . ThEvoretambinent vebﬂonsspIrRAOO wrd pL500 carrymg the Der p2 gene can be

introduced into a lactobacillus. Various methods of introducing nucleic acids into bacilli are

known to those in the art, such as transformation, transfection, injection or electroporation. A
respective vector may e.g. be electroporated into a lactobacillus such as L. casei Shirota (L.c)

or L. rhamnosus gg (L.gg). Fig. 5 illustrates the detection of the intracellular expression of
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exanpl es of a expression vector originating froma

cryptic plasmd are pLP400 and pLP500, two further
whawvabmss | | us/ E. coli shuttle vectors. As yetpremsGEer000090

exanpl e, the E. coli expression vector pLF22 has been

adapted for use in lactobaciqsi by including a

replicon of the cryptic pI asmd pLFI 311 from

Lact obaci | | usf erment um

I ]
De R 2! thess wa i5rainfi fallowing é’& @%Wpag%l o ﬂaf‘)ﬁé,tem immunoblot

(Figceording to the present invention, the mte al I ergen
gene Der p2 can be genetically engineered and cl oned
i nt obp PlsS@Rothac tivixasiivd Uséafplec ahé kbtobidikusv expression vector

Fi and t foll
I MR RN T R -
pSEIMB! ey 8T Bb@ine® nﬂr@fh Nthe Xplhsig| 1§SIP$019 Nibp lﬂ{edzlse be genetically
repiication el enments derived {Pé ct gbaci IIJ
englagpiech @ad . intrpdused r1too Appsiabacil c& ggp 1P 3% 4%*% et al.
(1\/{%%%{)1})51)2&("26(%) D1, 2300908 Hh@@ r&Rnilyn Hisedsaetle lgBﬁe@atﬁn of these and

Vari ous ret hods of introducing n ‘i
ottee irelgtedl rexprepsien vedtora s Welotriheip UshBs k- pigniopan élfla ’%ﬁ Those

ki?l‘l'édar{ A0 S5 QRITBE h@ ke off BRNR: Bk 5@Re mbifiesidnd Eha?'be gequlred in order to

roporation. A respective vector may e.qQ.
usethest veotpoy for etdier lactobagillisechotsed. Lt easeisardh/ameriume s ej
Shirota (L.c) or L. rhamosus

1| UGBS Gipicrly devietn FHSY s KR by b pi g3 (cf also below),
Th%xﬂfef‘g%ﬁ'lfw é)oi e fBr ZnstRcd be %ﬁchw b$ (KAL), bds® Ehi@\%cﬂ@nce of the

el ectro oration, hééneans of a Western inmmuno
NGB! ecesjon motpp]T1A69mAonRElse Pp EYIad Py @ ESHEREY giat it includes

thé §§5 Bz?s@gi #rlsg eﬁﬁa%leﬁé INURIVREERIon B30’ Y 947558C3rGke 591 base pair
tal ne [asm d SI P300 or the | actobacillus

SCW@MQN%@PWSSIWIM@Z 37988t or obtained fromthe

pl asm d pSI P401, may. |ike be genet [ 1
engilfEd ednéﬁ@eleﬁ%hoé V\ﬂl @%ﬂ&sn #@%@ 13 PP @ fhis allergen is
ena)&d @8 dediefee ¢ SEQ®INOEL (& Figl BbY 1R koas @@%ocﬂlﬂﬁﬁﬁ)where the
1, 2439-2449) have recentl osed the_gener
it alpEsps Bl 1 Wik O eEh BUGEP NS RO ORTBES o PR § seauence
th@Sis %crludé@ %hé 837 pasB AR B & flthe. NSBK 8écessIdiDm@mber U59102. In

skilled in the art wll be aware of the fact that
somthémqn&m‘ghmyhed@t? g8 Bt Dribeft I (RRUEgREg ragment of

th¥ ﬁﬁ{e%hérgfa& s &E&h%ﬂ b Qﬁé ?@&1‘0& bf SEQED NS: B(cl- F1 34%. aslemequence of

fermentum ically th
Sm rIDpN@ 2 mcoéesza Qrtegpgalt a‘gn{egf%/ gqj:gnﬁtgfag o?-fl%aeﬁ4 amino acid

se%é&gé O8N tHee Unkbrdt k¥ wisQProt NRLANEE HGbeNCHASTD f¥ecéddary accession
base pair sequence of the NCBI accession

nughbet Q15283; tcorraspoadisg to NEHIcasgesionynupbsiqHesR/d %ﬁ%&"“@ In

ol rel Sﬁ%déﬁb&r%gﬁ Z%gf?&%lo@@ﬂlsr nRRFUEAE trcRided BR MsBhce of SEQ ID

acc S|on nu 47536 or the 591 base pair
N6e0entSEQ DN erpectivelsski asier auhpdimens shewtgologeys pupleic acid

m&lud?sna ﬁﬁﬁij Eﬂﬁ@atl&t% gEge Omlto‘? oy BENO: % @Eﬁ? d@gsneracy of

nilis enco he sequence of
thhi@enetic(codle p@mgs s@Bjitutibn O’é@ﬂmmeqﬂdgleﬁ eother qnﬁ@trSéh@trs@eclfy the same

amino acid and hence would give rise to the same protein. The nucleic acid sequence can
vary substantially since, with the exception of methionine and tryptophan, the known amino
acids can be coded for by more than one codon. Thus, portions or the entire amino acid
sequence obtained from the nucleic acid sequence of SEQ ID NO: 1 or of SEQ ID NO: 2 can
be transcribed by a nucleic acid sequence significantly different from that shown in SEQ ID
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mte allergen is Blot 5 this allergen is encoded by
t he sequence of encoded by a sequence that is or

WO p@aess t he 537 base pair sequence of the NOBIT/SG2007/000090
accessi on nunber U59102. In sone enbodi nents where the
mte allergen is Blot 5 tRg at |east immunogenic
fragment of the mte allergen is encoded by the

sequenc S . Fig. .34)..The. uence
N1 658 FBONE ehouBusialers i AU PPIGGY Sof- ol hereof is
pre@dF /&P aci ds of the 134 am no acid sequence of the

Uni Pr ot KB/ Swi ss- Prot accessi on nunber 096870

( semomsiar jn adkites itenmilsib acid RqiR8; meypindsdzondicigntide sequence

whiep bR FR LROIO RIS NG Roter BIBBhe: it oar Egfe o the 5-

end M/ sdRs3'tdne ola;qwuﬁare& eﬁ;ﬁd @Eﬁ%ﬂc& NGEQID E\I@fl aﬁ‘ﬁ@fllSIBQ\m NO: 2,
, respectlve Yy I n other, e |ne ts.the te 0
or ﬁu@r’éfﬁ‘évea@’ieﬁofnc‘?‘%ydé °18°t}d8n‘trtl? 68 A hl?ﬁ Sregard,

providelGhatl it9radaftiorEQeleoMN@r shibstiiiond @g&n ashaaholish ﬂhh dmmunogenic
genetic code ern1ts substitution of certai.n codons

propewiss of Q@Gﬁ@egth\éﬁ trag)‘ggéhefi)po{}wgptgignaés arllstiaiyyexample, ’che,y nucleic
acifl %SECM’Q Wido@hy €t Me8® 40 ihRenGRAR REGh&HtNef dhgite l-bﬂ?lbtgleﬁ or an
aci d uence can vary substantially since, 5#5
nn@mwmc mofognensplp FiaN easeEesE e FP&WC“% 811%% se recognition
sﬂ%Qhﬁ&IBQE@SaﬁﬂﬁmnﬁSCaﬂﬁd for by nore than one codon.

portions or the entire am no acid sequence

obt gioref i 96&1& RELHUEIBIsChaehift AREHENE Depfp BEQdI the [Hélerologous
1 or of SEQID NO 2 can be transcr bed

nucleiichei sEBARSE SCaASt AT FEPYPLAT (IR PF Bl Broe i isrologonus
nuélBic IR sbil¥ete daf for'eﬁalﬁﬁ@hh@ Nedcledo ad¥eyRuéddeloe §ﬁeast B®% identity

encoded am no aci d_sequence thereof is presgrve

to fhoopslpiciagidsgananront SERAD M| lelok aheiey 18 st At dhesfegmbodiments the

heﬂeg)gé# 3 nﬁcl@iécéc@&’tsécﬂl%m% S48 NHafe Whinfelbid il deguchb® ¥ tah @east 90 %
ion, deletion or substitution of at |east

ideniits et feslip agiH GOBITCRRIAN D HO't I 8k aSEHATHILY igat Loast 95 %.

Coﬁégﬂo%liﬁlgﬁp il s SGRYURBE Gt (RERlit Qll%@en s anglt of anﬁE@e Ihkterologous
a derivative thereof, Any nucleot|d

ooy i EDEReROCHARYe 2 (BEHmPSTICHhaaleg &€ 1o g Sy e deterologous

nut:lgﬁtacidhsérfuﬁegg% Irlring For eAEhBlehae Phuckibadid gubRR HaeSash 8 % identity

nogeni c BAgfertleS of the respectlve
to ttheymweleich eddd sAyqreptafdBEQAD A¥0: Py Istspaei Ve these fbgdiments the

hele m%%glrﬁbﬁmagéﬂ gﬁleﬁ@é’ LeyeRcodi AgIAS abi@aRbudRe of at least 90 %

ogenic fra mte allergen or _an .
idamma@eemucbm paggendgeif §BQ IDRY): 2 a%ch@c@éééea\ﬁw ofiph {ggst 95 %.
restriction endonuc] ease recognition S|t%§ﬁ§dded

i t s [8077gndhgnaestnt 3mveniin plsp7sptures Y§nts B’&mr‘réqﬁ‘g’ac"nus as
degcj}ﬁ)eﬁnaﬁgveafok @558 80 teBape AnRlIdstraBfél ek dngH10 F @r@éﬂé&@&éstherapy is the

nucl ei ¢ acid sequenceé encodes an i nmunogeni c_ho
mesfulation of the Thmanegewepscofo s HigeIea; 85 &gsgd 5%%%%9 below. In

nFB%XmEeQ%sO A)ﬁs{%%&??ﬁ&eth@ ré'&Hﬁboﬁiaﬁt lﬁ&bﬁcﬁﬁg &’seﬁ'iGﬁd&f in®d form in which

ntity to the nucleic acid uence of
it BEQite NDbeing(asministioredey an organisie © & afrr@@@éa SRELH hipan. As an

111154?1%‘[1% example, the recombinant lactobacillus may be provided as included in food.

Examples of respective forms of food including the recombinant lactobacillus include, but
are not limited to yogurt, sauerkraut, pickles, Korean kimchi, cheese, buttermilk sourdough
bread and silage.

[0078] A further example of a respective form suitable for administration is a
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het er ol ogous nucleic acid sequence may have a nucleic

aci d sequence of at least 90 %identity to the nucleic
wa@eood/1zagtience of SEQ ID NO 1, such as an i deptT/8200f/000090

at least 95 % Correspondingly, in sonme enbodi nents

the mite allergen is Blo t 517 and the heterologous

nucl ei ¢ aci d sequence encodes an i mmunogeni ¢ honol og

of Blo.t, 5. Thi ucl ei c..aci
celg}cale)ggwgp% 1%\/% Feél 182{1 2 E9HD Sle’ug)ﬁle %%%ﬁ%#ée NG€the present
m‘lfdilﬁﬁﬁ i8Oluesi def&:brhbfmm Iabtbbmﬂd:dse he chmrﬂbed ea}memc a”h@frecombmant

la‘ﬁéiaé’ll]b‘? 653(§’ué Ht &% F‘Q,Iwété'l stﬁatgse f{ﬁ 8}?230 aﬁlg?/ 8 © ﬁﬁn o, &pd, il vivid,

m&é’do@zﬁl@%&ﬁl@e@h@iﬁn@t (cf eagt Fi0 2% andeF\itgl 0§).t As tahfartheic Iexnmple the
aci d sequence, of i dent i

regaumbgt factpbagiug oo 7t 4 lepprdo ﬁn‘é%r@ﬁt G AP et Ratment A
heh€ ﬁltaé’t[\f%ﬁoﬁ hiay” 26 GiERinta b de@;@édoﬁa@ﬂdbﬂ toSdéxgroyl @sarlakitd complement

above for usé in therapy. An illustrative
AU T (AT o FACN
en?lﬁ)ﬁfﬁ%ﬁseﬂfe‘%@d?n@hér@ N4eShasifud 8H6 thikebe infacd esifﬂétﬁertaﬂv@\tdr dead. In

diments for use in therapy the r econbj
othesc twbedijentgsiti mapr by dategiating 1B HsiieSed hTH‘% jtrgcture of the

reﬁ%ﬁnﬁr@ﬂt qad‘tﬁxf actdab 'ﬁ%yaﬁmlﬂétﬁ{cg rb%%ah‘?y Dl eﬁﬁ&@nbﬁﬁbseﬂ ‘ihchﬂmg the

such as a human an i'llustrative exanple
predeeca deelidebristo appdegsivaci | | us may be provided as

i ncluded in food. Exanples of respective forns

i ncll0eTNg Inheomec smbpdianats| dka oHEEPIqeracal n‘&‘?"ﬁ%ﬁloﬁutm&“des a

h b1ty LfdchearhOunY BB trecoitbkiadibacilRisCKb ased HéGGale phr
¢ %?uﬁhasj tEecgelsea buttermrfck sourdcz)lughalc Figad FGARy phrase

"dasirhpeycal lyOekaiven amapnth erefesy ot @mgpRtaOF ShepEeoTpiBaRtapipbacillus
wﬁlldh 3! 8 df)é%%esaéjﬂ'f& pekibad bfQfind SecBRR3 AERYhIdedted therapeutic result.

onposition. A pharnmaceutical conpodsition according to
Itmnve/ for énseance religener alteviate fullyedr & last inggmsagiiient one of more of the

)Jln‘g)%nq aeiy H Hﬁer %%Bh hethahons& whbe b%ﬁl%%lﬂl@ﬁf'ed The precise

aci any activity status,
ﬂr&mpeutwslﬂsaefée@tme araoum/ ef ﬁlﬁ decpmbinpntpciplrcilspafl éPl?eziFi ﬁﬁ a number of

fa?{&gs 1&91811 ga{;dt At fuﬁtcd fo; the didefke s?a%e 3R, e' Ebx a%@)welﬁcﬁ oflthe subject
ér exanple, the recombi nant lactobacillus may, at

b¢n®scat¢cb the mgne@ ofifhe Fyhiect ite, e aespewivg allpigemeagd the severity of the

aﬂde @?‘ Ex%%rnﬁlﬂ ol YAE th9 FotBYF d@inisfstiRN&R1 Wl ultimately be
€ N order to esfroy heat - | abi | e conpl enent

aqdh@ﬁmcmSOn phiths @ﬁmd@mﬁmorsveﬁwrmc@ﬁ@gﬁ segimens may be adjusted

td 51 Q %lgé t eeu orls 11 fthE tf'§‘<§>ﬁ‘1bmant lactobacﬂlus will

e re nant

aC| I us ma
bé gnvacfo;r tmmtehem tlad nan@e erabdletd@ t0| aboeit 196 rC@M%ﬁmﬂg fmits) per

[ h
rbtonFuPloh B RAT ks B Bt B BEEY 16T RS Roccptable
dqn?irdds?/%es maagrueufrom ybomb | 0°APé th, abiont] U GCRY pehescipiens nireal)/day, and
.0 e ri,s any.iod 9] qlqm
TSP b, R, pACTEL o B8Ry, oy ot 1 s
uhdvestequiethbi diffedeyt @fahtiddsi c\fehapiﬂnmaceuﬁc&ﬂ hempm’rmmnmah@ adnnmstered
111 ao(r: e? btaoC Iac':hllé'lvse an ef%égt?vde gr%%&rlltnbf agrnuﬁg{aagﬁ or that a pharmaceutical

composition with an adapted relative amount of the lactobacillus may be used for

administration. As an illustrative example, the pharmaceutical composition may include an
amount in a range that is suitable to achieve a daily dose of about 5 x 10" CFU to about 5 x

10! CFU of the recombinant lactobacillus as a therapeutically effective amount when
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"therapeutically effective amount” refers to an anount

of the reconbi nant | actobacillus which will, at
waeomagexsand for periods of tine necessary, achCES6207/000090

desired therapeutic result. It may for instance

relieve or alleviate fully ofg at | east to sone extent

one or nore of the synptons of the allergic condition

belr][ éreat ed when being adm ni stered. The precise
adpypisteasd. ¢ cally effectlve anount of the reconbinant

I | f
i ﬁiﬁﬁ"gﬁﬁ' th it PSRy Ofh® ARG MR, GEfRERon, fuludes
prexgﬁflacaﬂﬂyaeftbcum ghputf of He m@pboantblectn@aqlh@at‘\édused therein, the
p %gs*ﬁﬁ(éﬁ\flgg%g?aﬁlyt hfg?c%ltvg ﬁgqn 0 rgﬂ&% L& SREGhbY& ?k ltﬁé Yfebombinant

ergy, the nature
ladtotaniliugt Atadosagen dnﬂ Her paricide ocﬁftmmjmqassatyr athidnyilbachievel 4 desired

LSS5t 5 TS A1l G BBAREE o v o1

sy@fbtdngst of dntaﬂe@chMhdiﬁoﬁ Béing® ﬁéatfmwhédiﬁai@mlnhmsteredsﬁmylacncally
Typically, eqr conbi antlactbC|I

effeghive ?.Ig%lflﬁé‘ﬁ{l glergun @Sed?ﬁ;nlé oviéjér {l‘g %%B?Gut%él F;fe Ufective
anQFth (Fel amy pirQEuThighbiat, tspicifie dodage irgii@Bis fayiberidjusiedrover time

such as in the rapge of_ abo 1
aCG%WhngA% thepngipidaalpeed W@%@&g%fgss “fjggg gﬁpﬁ@w rshp gdministering
oretvRiR0 4t adhBdidiridiold FXethe rR&ipBhiabis. (FaR ipddPhylasRy theaftdombinant
in particular fromabout 5 x 1010 ﬁF

Ut
lagtgharilios mpay)r cxpaPledcagsen the r4nge phthors o3 fasgbotic 10° cru of
re?rlgfeﬁte{’aﬁﬂﬁalﬂb@ Hay ! BB a8fin Eﬂé%aﬂééadffﬂiﬁ qat ceal pe Aap.oss hﬂl Qlustrative

be admhistered in order to achieve an . effectiyv

xampln theahappponitinab eqreRqSEION Ty inflagle a0 pRAER g gg et is svitable
tocag &dlﬁlrlio‘é\é 5ihab%ﬂt BA UL 840 VEF@ Pt tre¥imbid¥@t lactobacillus

ctobaci I'l us may be used for _adm ni stratlon As an

asdm‘gﬁwi@tlwb’ eéfﬁ@twa@murlh@fhslha(#w%? -cal corrp05| tion

may include an anount in a range at is Sy

achi 80811 a the pRemgecsaticy cqppatitt TBOIE:I*’E? glﬁﬂméceutmany
adéﬁﬂtgﬁlé-ceﬁ;ﬁ&l Qiljllle‘hh& xR A8 arric OF Aldamt inlajd Be amphyed that does not

t her apeuti ca

ffect t
o B oy TSl FRUTL MIERAT A 95" o carc

ofC QIRRRS ichdyOBe | R6dcdBEt Aok aphyffettthe ahin’}(meﬁaf)&lﬂhﬂome activity of the
anount of the reconbj nant Iactobacbl | us.. As us

resermbingnt lapebyiliuise ety JBR AT R PG rPRER to Sapgige medium
ccfn%fu%ﬁé & %Qargﬁfgumat&f (dube ise%%"bph’y@iﬁ)logh@ﬂsabﬁé;l h(iud:Sus sodium

oSa for periods of tine n essar
caprqu@%wb\(z@l Indosge ST rAgHEQYS IR éEHYéfOf@%tm tetag %r? B yol such as
g@'{;&}ﬂe g'iopfywnteyglﬂbl %dllﬁﬁfd pbIgetBfeRe SXlcEINsudbie alixtiRs &hereof and

ons O an a |1 C COﬂItIOﬂ beln treajé
vegstahlepeils gAJadhﬁsﬁatglee¢>@alplergnaosaﬁ shla carrier ars, lipgomiet | ramples of

ﬁﬁgfén&xc&ﬁéhtp ??cqitﬁfee it RE 188 1H8RE Mo ebtRBOUSHIRE, fldfose, sorbitol,

rapeutically effective anount. For any particul ar

n@um}oé,cstarcbqseguum@a%s@@ume@pm@, lginatss, Hé@aﬁgrtﬂédge&}lél, calcium
sﬁﬁ:aﬂ? rRELOS aﬁﬂlegglhhgé% ?{rﬂglg%%hdbﬁg Geffidsd Rater, syrup, and methyl

essi o enent person adm ni st eri ng
célqhzsc VTl ptgxrmmuwﬂmompwm e agflitionalycioplyes ifari léﬁ%nce hlbflcatmg

age%rcs (%uc%p hsyta%,xfnﬁgnetsﬂgn gtgﬁ%:oéﬂ?l%eral oil), wetting agents, emulsifying and

suspending agents, preserving agents such as methyl- and propylhydroxy-benzoates,
sweetening agents, and flavoring agents. A stabilizer may also be included in the

pharmaceutical composition. Examples of suitable stabilizers include, but are not limited to,
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| act obaci | lus may for exanple be given in the range of

about 109 CFU to about 1010 CFU of recipient (aninal)
w@eoo7da3ass such as in the range of 5 x 109 CFU PET/SGz097/000090

As an illustrative exanple, the pharmaceutica

conposition may include an amwount in a range that is

suitable to achieve a daily dose of about 109 CFU to

o ot i Shebel RICRHATN AR ABEGH gy 5emnn o

a@h@ﬁﬁlﬂnﬁmaamhamﬂmﬁﬂWhnﬁabhmmﬂmmsmmI@mmﬁmmbmeﬁmnﬂempbzimnﬁwe

i, ncl udes ceutically abl e carrier . .
sl e B TR R oA SR SRE g scid e
lys8 ]ty € dinkdiRy1-deRleBimMbNiual Brdnfide, i miﬂﬂmmmdaﬂeaylgylyerol and a
activity of the reconblnant | act ob

I I
PO BPIYEh PORBIEY SHE HeRp B CERGERRTE e BlSe SoEo) peptdes such

as AdrSAY1 dipGtiasraIReIRThiy cRed kuftsaf; th \Gilt stmdiod,@d a mineral gel such as
reconbi nant Iactobac lus at_all. The carrier can

o CERide SHENSIPAER T oI A o FoTeRap o Atm or a

coﬂ%&ﬁﬁorﬁ WERinfE §- &geﬁmésbl‘l)' R8MmeRidsS MdnbEleatd GAHRIOBISMinum mono-
dlunICarobOXénethy cel I'ul ose, or aageous

steprsitay Rurfrpargmplss iof 6h adjugei apcdpd e THICHPR fes on bgadsof biocompatible

aQﬂluY ﬁ‘l% s, ’?ﬁ@;gr?ﬁhﬁﬁ&uﬂéay e&h c%ﬁﬁi)nl mﬁ%ﬂhé}%&ﬁ{em’ﬁr@%@vatwe such as
sul t m Xt ur es hereo and veg t abl e oi

anﬁamtlbdtdtm pod antifussed mpens, for cxamplp.t ABIhens Ahlorehutanph phoriol, sorbic

acd!@? Exanples ‘of suitabl e excipients include,
15 are no limted to, |actose, dextrose, sucrose,
S or gb?]&k bﬁlﬁ)dlceutﬁtaﬁé&ﬁmmoﬁ iRy eAEtatpl£Be 6f oY form such as
glnates tragacant h, gelatln

I
ta@ﬁﬂs ot atﬂé or IfPif digwd fgmmn. a’I*SI ahilusteativg legdaple of a hqm% f%rm a composition
th:ﬂ%%&iie@ ﬁot?%flﬂtlh%qgoto&@ﬂllug RS AmiM@ERion oSy UR . bydfidction, may be
ose har maceuti cal conposition can
anaadmmuscsnwmy, 4 sl lovbied SHD o CRLF ST QT Ok URRFIsigRir flavoured
en(tﬁ#(‘f}]bw?tﬁ clidh é301lsr§§95]F SlddihShit abadit oRNDttBAREd 8il, R ipkanut oil, or an
I ng agents fyi ng ‘and suspendi ng agents

dgneserV|ng agents such as nethyl- and

propyl hydr oxy- benzoat es, tenin ents

P oTbFSg B e hedunas ooty TR GRS (e fngludes a
1edd0®nP %?rar%?t@détsﬂeﬁﬁd &ORRDSAi0E) - a Exmmé@smadlfﬁng h@dmk €a mast cell

stabi lizers include, but_are

I te
e, e SV S B s
r casein

b I .
?ncﬁﬁh@ﬂ g(ﬁ at i ?%ﬂ% A Eeherally) caggtﬂ% ﬁ&%chng P elslrmnggng allergic

infi¥AHali6h. Indtidih@ 6 @oRiebéeidsiutdsd plﬁm&aébuﬁdml asmposition of the invention
hexadecyl am ne, oct adec I?nlne

o ot At TR S8 e O of Y Fptodafie Ca bt g g nommal

lugé ?ﬁﬂcﬁ@m i RKIRRX RErHAIES ©F Elﬁtélbléafoﬁticostafmﬁﬂsanﬂhdﬁ buot &re not limited to
pol yam nes, such as1§éran dextran-

|
510 oo ioaish By 0B Eane Sec B FPCO ST PR B yednisone,

@}Msgi&i@' NeredidistfibRd, N, cleBbtRbde, enﬂﬂb&y@fbdnﬁﬂléna prednicarbate,
such as aIun1nun1hydrOXIde um n

ﬂm@gmg,t eﬂucpmglcggﬂ UREmEtasang, b@tameé]pasgg@a %corrgr% Jituaginolone,
afQNBASHldcHOIE ggﬁz@bﬂf At AsHROBH aRinRiRlbne. | SOMANNI de

nonool eate an um num nonost earate. Further exanpl es

gf afpossli U)gﬁﬁ'ﬁlsthﬁﬁieb'd%dﬁ" GE OpRIahtilGbteminRs, Ihadsihdfamines or Ha-
i oconpati bl e
antllustanrnrl?les are molecules that are able to block the effects of histamine by binding to

histamine receptors. Typically the histamine has been released during an immune response,

for example from mast cells. Some molecules, such as e.g. the Hs-antihistamines cimetidine
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matri x materials. The pharmaceutical conposition may
further include a preservative such as an

wantorhagseri al and anti fungal agent, for exanpP€r/$G2007/000090
par abens, chl orobutanol, phenol, sorbic acid, or
thi merosal . [0082] The phar mgceutical conposition nmay
for exanple be of solid formsuch as tablets or pills

i b T AN A AL .85 v o
antilegaidienait pasdnababélidves thobe arbotmirs tan@pordsts.oEakhplenrof Hi-

by inject.i be an us sp | ution,. a suitabl
anfilfigfgramey| lgca\l‘ﬂﬁa rﬁén”ﬁq‘%f&o‘ﬂgﬂ Ty pt @ﬁ%ﬁ&é%@?%sn Sucl, 8 nfepyramine
(pyrliaNuy @8Rl dHneN e‘ﬂdahbla@ﬂie@ Suchi bs cﬁpﬂﬁ-‘dﬁhﬁ&aﬁﬁﬁamﬁrbmoxanune

oi |, coconut oil, cotto 0 peanut
doylpmine, plwasine n 050@%‘“@%6%‘8‘? I ntW#mﬁﬁgﬂ‘l‘%’ceﬁﬁ i B]é hiramine,
chioBiRAshiht QhibiphéfRmihd)C Hék@ﬁl%rﬂfena{nﬁﬁé t br@ﬁﬁh@ﬁraﬁhme or triprolidine,

corticosteroid, an anti hi st ani ne, iukotrl
pinetsainey Syrh a8 geslzincahyfietyZing] ot Ia@:élplgﬁ andfricyelis mnmhtlsaqmmes such
as b]gﬁﬁgthgﬁhé ShalhdZife r’ammeﬁragﬁl‘é 4n95§5}@madﬁ€d adatadine or loratadine.
-a

r enocept or agoni st. rticosteroids are

Fugfbere exdthplesc ﬁaﬂh@ntdﬂstm@as:um@u ti arenaet Aignited| o dirpetindene,
acﬁﬁhsim%rgﬁo el n&ltlﬂgihgg l&o@&ﬁ{zhféosltoﬁart&iu% 'Hﬁé&lﬁtme terfenadme

f'maceu |ca >conposition of thé invention may f
1onatadmammloraa¢@m faxhfenpding erlistine.d¢vogitagiing anéﬁmaaﬂwa
and the achi evenment of nor nal Iunq function in, a

Exal§flsél &xamples 0f] Ho-waihistwngeeripiless ciratidae, t’@ﬂam&rngﬂﬁmdme
falﬂgﬁaﬂxé G S5hili@nEOokd i1fiRbratiVaYRLRPRY & £ P@ntihistamine, believed to be a

cortisone acetate, corticosterone, dexamethasone,
Phﬂﬁ@@ﬁﬂ@@ﬁéNﬂﬁEﬁvawﬁﬁﬁﬁﬁsoIone pr edni sol one,

cl obet asone, net hyl predni sol o e arbat e
71 LRRSEE orebkqimeRst oo e SyAsiretedaaood B ARz gy in tissues
regﬂoh'cﬁﬁg r'th oahl r§dcHOG B N enflagiiedtdio |§ﬂ1m1ﬂdn‘t53ld&ﬁbtﬁene modlfymg
hal ci noi d uti casone and trlang%nolonﬁgug %& ” h
agppis i(a3pe caller rndi-lewkomrionss)Hedugst thijediect AT jgekotrienes by interfering wi
thé'i!? lﬁﬂ&ﬂn’ﬂié& a[ﬂ' ngs Rkpddhve aRtdphdrst iféhﬁﬁﬁenearrﬁ)di@w We&ss have
that are able to Iock the e fects of hlskan1ne

brmqhgqmpgory ceifctst and Al e E' @éﬁ@? $ 1 smtalg/le leukotriene

reg %&aéﬁtig%nﬁés iRRAB, HB! GASAGt HifitedGoaMiiRIMIS: LES ufislekast. An
r exanp from nast cells. Some nolecules such

111@“@“% ﬁ‘éawleaﬁf iohlegketrienre snodifirme; egcRbARA icsieresi Wgﬁl leukotriene

bibRYBelERAnd LRsPBhibRYESFRt@goNi sts (at the
recept or wever nost anti hi stam nes are

pr eqem] y zbﬁ;{ahﬁ?éﬁ @egl@nﬂaldrﬁﬁmtt@rblm agmlesges;f histamine and ofher
anpl es of H1- antlhjstan1t|es |ncI qit ar e nlnﬁnbt
mpdlﬁpltsefaor{l anaskeela dvodiliaiative e§%f€ﬂe%\§ B?g?? Fritagt cel tor are

CloR¥lyd AdNMbcBmilant azol i ne, ethanol am nes such as
di phenhydram ne, carbi noxam ne, doxyl am ne,

cl enagsg] NeAn Gliugihiatied h:)(&hple adfea dkéndestantn@apa)idé aamethylxanthine

pheni rarni ne, chl phenlranln
A aiEye éPﬁh éh&rf rfé)'c oﬁ’ﬁ P’%m%FFé?{’é’Fm{‘ %i P8 e%’}llﬁlg doxofylline,
pd%'to@(ﬁfyﬁﬁlb NBSo filhbr MSstfativh xzinifes iy effhedintd 4@ ps@idoephedrine.
nmeclizine and tricyclic H -antihistam nes such

[0090] P2-adrenoceptor agonists are strong bronchodilators. They are particularly

useful in the treatment of asthma. Examples of B2-adrenoceptor agonists include, but are not

limited to terbutaline, orciprenaline, soprenaline, fenoterole, salbutamol, and formoterol.

[0091] In some embodiments the pharmaceutical composition further includes an
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as pronet hazi ne, alinemazine (trimeprazine),

cypr ohept adi ne, azatadi ne or |oratadine. Further
wez@mbmss of Hi -anti hi stam nes include, but arBCT®62007/000090

l[imted to di neti ndene, acrivastine, astem zol e,

cetirizine, levocetirizine, 4joratadi ne, m zol asti ne,

terfenadi ne, |oratadine, desloratadine, fexofenadine,

azelastlne | evocabasti ne an o opat %1ne F %‘k
allgrggh AN ENIGHNIOEENIS g el gﬁi lefasps Bﬁ@‘ g TRPAYe immunogenic

holdo®ig! & da6h, dsalitthértdensiled fbalent. iAdtdpectivadllegen tnagilfbﬁmsﬂé\nce be an
illustrative exanpl e of a H4- antlhéiﬁan1ne

insegt pplergeniar Mite AAIBESER (SR atiomidutt, Tt lﬁﬁgsﬁewﬁﬁﬁa’@ ¥ Sorage mite
all[al%gl%ni pla%’e' lﬂlyrééned}%ﬁy 3itRr bRhRfMH Qeusif ModRrRebibyeablicdtd a mammal,

s 1n tissues respondln

to aller
ingledies f BWSA e SHOMiEHRRSS F gl erhisest Lo ks g 1P gl allergen
U&%hi%;l ?%e @gt%ﬂ)tloc'%o(l@l R1ef@lbiRdsedibdce! SRR FdcBMBIhnt lactobacillus.

effe | eukotrienes by interfering with
Typirelly swthos 9m§heegptgveoqulefg¢§ m@g@y@@ﬁ ilgast PIRSC GAFRIBOTE | epitope with the at

leel'sf 158 rdg@ﬁ ucntydfrbigmﬂg %f‘ér?eﬂ" Y ﬁnﬁﬁﬂw&nﬁﬂ@' ﬂ‘lereof encoded

ects an anti -1 nf fects. np es of
bysthie teapdctive eaguenceiiashededdn dmrgcrondmi@g &ﬂqt@@llﬂsﬁ &r pfamplg prpressed

byaiirh? lac?oba{:l_'llm c?dalg@ elwytﬁé FﬂJg aﬁ%u'gtm [é 'dkrﬁlﬂber ﬁqallergens of

ustrative exanp triene ylng agen
othdr anvembmes are kmvwn o beglost-reaeting With syivet ﬂ@gess,u sych g cockroach

oxyge i nhi S L d
allaﬁ% S\ Yeg ELGPISH" ?crhalzigfl[ O%E%ﬂ%rﬂ%&x%é?égs EH?‘.f Ehrﬁﬁﬂ llergens an
snhil sflaagense and ot her nediators fromnmast cells. Two

illustrative exanples of a suitable mast cel

| nh| [00920r Theep@santpinyentiondimbeomere rﬁepture[sogggiarwpeutlcal kit that
inkth %St éﬁ&r%% Seu i @91!0 0 %onaasd(ﬁg&%ﬁ%gé\m T %&E%@H td # pRarmaceutical

I ne erl ative f el ne,
cotﬂpeslphly tHai meludesibe ecombinant laptobasghag|of | vmg:g,f typ phaymaceutical

g d ILdsl %F \3% &f th E%[nehﬂ &%‘%‘ egl%i'ée oﬁmﬁﬁ)géﬁg homolog

I ne an adrenoceptor
thagoﬁﬂs/psa&y ehestaspfwgveb raﬂmgbm@r limnynegenich &pgragns thereof (including a

re egﬁvei féxgﬁ%r*o%%ﬁé %fgﬂlol gge%p%clhﬁﬁ%%gih%a@ﬁgﬁ%t is included in a

ren agonlst I ncl but are
phaﬂhadeutmai ea)hlpctsrttcmr Bhe allérpen oxmllgr@pefm@men*e(mcludmg an immunogenic

ORIy ARy S Sy 409 Bt it o

coﬁ:mlmmsntTlmy nﬁayr foh exampie beipas ofithalsimoe ghmma@nutwal composition or part
ofr ggr‘ugg %gagc g} arlmcfeﬂﬁca?f ﬁ&gn%?% ogg gﬁlﬁt QCllﬂé B8 @ithin the same

nogeni c eac urther
ﬂﬂmﬁ&wﬁ&ﬂﬂhﬁ|OMI A respective aIIergen nay for i nstance

be an insect allergen, a mte allergen (such as a dust
m t {0893]er Heralleigen imagtibe @azi of the pheymnagsutisalgoppegjiien or b separately

mgiuﬁnc{ itk %ﬁ%@?c&fﬂcﬁrﬁﬁ G054 %arﬁ@@%%?l%&ﬁﬁ? 8 9néthhce be a multi-part

ergi ¢ ron ing’ a human.
plmmmceendmb obanie nvlsert e alldrgergen dns aldergens fragment] (Aédwhtlgl respective

ﬁrbogg%la Bglﬂglgg%fls {nﬁm?ar%geg% ngéf%t'glﬁ%rc{ﬁ? L ?ﬁc%%@%ﬁt?&l%Hﬁlb@élﬁon (which
may include the recombinant lactobacillus according to the present invention). It may then be

admixed prior to administration or be intended to be administered separately from the

pharmaceutical composition. The allergen may be any matter with allergenic properties,
typically a protein, a polypeptide or a polysaccharide. Usually the allergen is an allergen

involved in allergic disease. The allergic disease may be any form of immune system
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Typically such a cross-reactive allergen includes at

| east one common epitope with the at | east i mrunogenic
woe@gmesass of a nmite all ergen, or imunogeni c hpODRGZP07/000090

t hereof, encoded by the respective sequence included

in the reconbi nant | actobacidgd us, for exanple

expressed by the lactobacillus (cf. also below). As an

ustrat a nunber, ler ens _of other.. .
OVPlisr?ﬂEit’cVé% Thedl %glg%ﬁ?m%n%f%f%*f &&@ DI e A3 Hicpipe, skin
raséh' drefi@eNEzerBAl ﬁi@mﬁe&ﬂﬁ @stkspio delmaitik er gﬁﬂ&t dsinlavieie) dsimage from the

Lepi sma, sacchari na) .and chironomd e
DOgg Preeryge USRS YA ¢ e&}fPaérﬁg?F%mg{ ‘t?bl@%f 8%5%8%‘?{?‘1‘% swelling of
thét: fhﬁ()tﬁﬂht hﬁf] ofé Wirbixe bﬂﬁh@@sﬁﬁ/@ @ECBHI@ISS & Phpforaasidedl a dkid allergy or a
at includes_a pharnmac ca osition as
respasgiory BUHey Beers asthngy {ﬂei? .a fretegh “Ewm SUiEFRogpe to any specific
all@@@ﬂ 05 isbin® RndbB&nehid thd 18R 8eit ARedse GOMkE ARGy, such as for example dust
| actobaci | lus of the invention, the pharnaceutical kit
lﬂﬂm@kﬂﬁegmhﬂﬂwéﬁﬁﬁe@ﬁtmﬁﬁﬁmﬁéénlc fragnent of an

aller or an i noge ono r eof i ca
e 1D8UD- diisoae spPotigensare HIHATROUOMES h itk haietica Kt or in
thd PRIRAEcutitd) CbMPbiNitbrPas/ RERBDEE bbdvel mmarm 6 t}tb@dpahtﬂg)ly effective

as included in the harnaceutlcal f i ncl uded

enspuph e I AGEORYBRT Al S R I A Jiglghacillus
thé f%&eie %erﬁlsé&ﬁ&élf}l NG spbdURO $eIphGlatlicABHE rél"fe&th)%f @fbhnt of the

['act obaci | | us may bé included in th

rem‘gbmq;)@ tagtabaeijlugeyvil 46116@,@1 2 BwBbes of fastprs s %VPF Bf allergen and
as%%hﬁa@? aB&Ve T9hichIRE tRARoRR I ARCAIdenak ﬁ%ﬁ@ﬁgé &Oibout 1 -

or part t wo separate phar maceuti cal conpgsitio
100Pate. Kisuidestaeddbrtin someembpdigenieths llpragie 8 GMEHFtoTRA proskly, and

k%%%%]mﬁﬁ!&%méﬁté ?cﬁg GRnRYeRE MKty Ofn ﬁﬁ‘ﬁelp Qﬁﬁ&@ﬁl@ﬁtﬁ itk hllergen is

onposition or separately |ncIu ed in the
dphmsmemekb’aﬂt thg hegummg of heshimeat tehereaftendfs admigistragion is gradually

red E%&%nﬁﬁfy %drxgmg fréﬁo‘ﬂ@ s HREE Ul dc6Riin Ql.lfe QR8I faRe allergen

ergen or ergen gnment |ncIu n respective

is |d¢m11d@tqeqn the mmndgsgdq of d@'hV@WaAﬁ ae ﬂkegam@t cagpler Ein igjections a
da?l acfo %J—: el ag Holupﬁ] l(tg\@ﬁcﬁl@ 16@% Fcﬁf%{lﬁlﬁ%u&lrb@ oral delivery, a

nant act us accord Ing to t he presen
daﬂryv@se mmenf) for |examplp hehimna angadifi sedt B it _bewH 06 g / delivery. The

pﬁ%&: tt?éap 3}['1{3 fyf e? p}%l@tuﬁ:r\g@eda SeeRHdHl RbRb&Yidh, which includes

separately f ar maceut conposition. The
mamhengenanageﬂeﬁanynddcﬂemﬁmﬂph<h$¢ef@wﬁtbusﬁeﬁeﬁﬁﬂegHgOfﬂw

i cal a polypeptide or a
ale¥ enagaJl i&ggﬁa@xg

ysacc arl ally the allergen is an allergen

' ”VOQQH&@ i @l Rimineantllees iddihddhGhépaemsculiBy kit is a
be a orm of immune systenoversensitivity. The

mablaacrgcm Iyiseme sebadipenia thip agte dliezgen s phalleyaRs of Pedogpgstic mite. In
so?ﬁeiE LGS Hi Rt T Mucidds Beil@se nc{ﬂae\é@ée c%ﬁ@sezﬁﬁust Gt Rk denS such as e.g. a

opic dermatitis or co ermatitis), drainage
hduseriusthmitn cBeger oeg e@ragl mife afieraen (Fhs, texp‘dust ppifshtas used herein

re ?{s ?o a m?tﬁ tl%:}? &%@'es@gt in Qtr k@@&‘ﬁm@%l s %hﬁo@é@uh’ Iﬂige”qfs understood

roat gestive problens.
tomseferftora mitstmesest hneh(mss Kinst. &loliser dryst aniteg therefore mclude but are not

limited to, the suborder Astigmata and family Pyroglyphidae. Thirteen mite species have so
far been identified in house dust. As already partly indicated above, three of them,
Dermatophagoides farinae, Dermatophagoides pteronyssinus, and Euroglyphus maynei,

which are all found in temperate climates, are worldwide domestically common and are the
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respiratory allergy such as asthma. The allergic

di sease may be a response to any specific allergen. In
waeove/1e3Bodi nents the all ergic disease i s m teral/bery/poooso

such as for exanple dust mte allergy, including house

dust mte allergy. [0094] |Imgsome enbodi nents the

al | ergen |ncIuded in the pharmaceutical kit, or in the

pharnaceutlgal osi ti on as descri bove o .
iSO ool Tt Al FEFR A st 1ye SHATRIE; Qfd ﬁ%ﬁin‘l“% phite n fropical
cliffRBRhY Hﬁ%‘tdrﬁ?&l Intte Ef16@B! frotfcABYRahily Behjrhyvpbytidid). Nogerous other

reconbi nant_ T act gbaci | | us, .t he exact therageﬁtlcalg% les of
stospgeraigferan; be fapmdria iofieacrd &t pyPOIYF FEWET 98 2 pples o

fuldl® shRERER Hfled RS B&Qﬁ)@ Lihite® tolile fafheIRs Tly thldﬁér(’@@icyphagus

of factors as e. the type of  allergen and as al so
domesfica pediLenidealyp %my ﬁpw%/oy » Acpigdag r%wh%ﬂls PRECSSPItaP gad, Acarus

s1rbfJI dnl éﬁ@to%é&»ﬂﬁ%@f CRORIyphus adQRud)Y Leﬁlﬂoglgpﬂﬂlﬁ dﬁﬁ@ﬁc@&dhas for

in so Iments the allergen 1s admniste
msmek Ibyen ﬁmidltn be dle mepthigrtioreRit asﬂeraenule th fishiof tf@?redhay dust and

hoHPCFPn St )386 it e &[1&{}]@&11& HP@gﬂﬁ%@nFﬁ‘rtﬁeP Ex A& &8BitdsShat can be present

egl nni ng of treat nent
in dhe iebérhesringlnde mddncmu;tmmm(@g Cheylptusy aad Pa}aﬂdmgw spigler mites,

m{{o @B%‘%)Sé%&%ﬁ]gp d?l{,] aﬁtg fTe 5206 ETarkile (gdeggl Y,

gen I'S “dependent on the type

and I t f
. Wns aﬁ% I ?ﬁ%[)%lmeﬁé i thce Hey FRtdYRPRD Iw%ter nfife such as

i nj ose may in the range of about

Hyirdchnigiasiobe parkl odRstes SUMIheToncomEE (RSP emiopT dogs,
? % éﬁ?ﬁ‘?%gﬁ%o&g&é§ F(lﬁ'gg{rh% hgﬁ?’]e' Ho rni&g@dﬁn bRt séhg.meus) the

e p arnaceutlcal kit ma

tfdpmal Wamltﬁ éDmrthydwsdoapﬁa)r theckitd métal (Qeaithop¥sses BAsa), the chicken
' eygssﬁédg osg) gl?@fgcg'gh ge@vl rnﬂﬂ:g@) yisds §§rl’vfaﬁf?ﬁ)ethe mange

out 100 of
mﬂé ('thn;@emrusacsavaiﬁ), dHef sheen sceb mlﬁﬂsorol{t@(;g@g) the s%qyﬁgch mlte (Pyemotes

tngxgg,otﬂe %E &xltﬂg lggt!tlérge[eggﬁ c?lé‘llég{j er e tcﬁ’f}red mite (Panonychus ulmi),

rmaceut | I n_some
the vieali amlrnmte t(Absiantosichella), ghey bwwnsvvkmt atifeePgtpbia fatens), the banks

g%me ! {:(ﬁlggn¥§1ge g&t&gﬂg ttﬁé-n'??a 1d£1h1‘1311t9 gﬁ%gﬁh&h%@ 'ugkestam), the

gen
cltbl\mu &ﬁtest;tobm prectaish &ogb)n opthe éJ az1og m@e(\hmp@ jaspbsong @.ﬁ honey bees,

The term du t N
°|n§' 3 eSZ\n{xumbe? 8f ﬁ}%s‘y%ﬁ Ddng ng ;l]eeﬁl e%n@%%{t glghouse dust.
Aduste atletgeh imsludedi én sthe oghatmaceetical kito naiyrralS‘e ber e ealiergen, or an

house du I
S35 S 48 B T S RS P il - coe
sukcl a8 gshyg) Ip@@nd Thi rﬁmplemm@uciﬁpéut e leemsezd toarChgeeptes bovis,
Pslgg%gesl c];x}(lﬁ @gcog swg&nﬁ%gt&@?resa aglem ?%ré;ln\é a'r@ 9fo?§£§gr parts of
progdintahf phigigatediam @hﬁfepm)fﬁﬁlcnlms;lnmedboﬁu boglity [ﬁéws Group 1, 3,4, 6, 8
o o O ARG R BPe e Sa L nd 1
alRirgek t e AbRA0LNBe %ﬁoﬂnbfbsm’ist rpatamye@siax amnp| fatty)facai Hnndmg proteins,

dust, mte in tr i cal e stora

rep iy e i TP R RSB i8Ee OF R e digetive

trt @ mite and are accordingly found at high levels in mite feces. Typical examples of

mite allergens are enzymes originating from the mite’s digestive tract. As an illustrative
example, the allergen Der p 6 from Dermatophagoides pteronyssinus has been characterized

in terms of substrate affinity as mite chymotrypsin. As a further illustrative example, Der p 1
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storage mtes can be found in hones and are a potent
source of allergens. Exanples of further species are

wo pal7ae88 i n, but not |limted to, the fam|iesPCT/SG2007/000090
A ycyphagi dae (d ycyphagus donesticus and
Lepi dogl yphus destructor), Agaridae (Tyrophagus
putrescentiae and Acarus siro), and Chortogl yphi dae

O BRSSP, 1y

of 3' rhﬁc? ﬁﬂﬁgétﬂhwt dheerﬁylﬁﬁ a@sfolcﬂ‘a&g ﬁBltI( ﬂﬁy(nduﬁg pmdsshhaﬂs&ccurs as a mite
ust ontevaem i sl and_ of Furth
chaEghOBL 0T 153 428 1§ A SHDREFH ATy Aah Rt ef appley BeRR 2 from
DérRetop B oRIeS PREGYEMIBTHAE Bednefofind (IRY beglitifhllp Ihdmologous to esrl6, a
parasitic aC|f| Cc spider, mte

pre{pingEpmpiuoghs thafs sy p}gﬁ@s§ed( '?%lflpléﬂvlc‘?{f ual olf ZYStp otﬁer illustrative
exItﬁﬁl%Qﬁ’%%ﬁ@ @]lerge[nqg A&boniponsi: e Em@rﬁbﬁdd fieisdeft BEthEl eh@ironment on

may for exanple be a water mte such as Hydrachni di ae,
foechanbetatesivhae paepledt es cynotis), the denpdex nite

(Denpdex canis) of do the.c s red
(PaﬂW&thé‘a@PzeF of 2 mifvallpigg ipclgent eyl linted to, Der p, 1 proDer

p @&W%Qb@eseﬁﬂa%aew)nertﬂm Diek 913, mfp@gbem 118 Der p 11, Der p
(Ornit Ronyssus bacoti )

L e S D T e £ bt 5 e i DS T PR B3, Der £ 10,

D&Cffltlh%{‘fiSD%ermlBeD&QI@ DRPRYE S nBY) Birdh 0MHer £ Blo t 1, Blo t 3,
mang (Tri xacar us c¢avi ae), _the sheep scab

Blp wéoBbm 5 Fold k)Mag heMag Balyrin SHhomid b l@pﬁe?né@e&rg a7 repa
10t bad L it 1r3t g‘?m ok dihdfs ﬁ-étlhigérﬁfc:?@‘ﬁ' ch%l%l@ Fragh&1® thereof or

Eur op an re Panonychus ul m ), wheat curl
remel:’feve(hﬁzmlmé inchuded Hethe @?amlaﬁ@mﬁ?ld%'in%‘éfétat }epgtone common epitope

(c% P% Ira ﬁ:} ltlﬁ:t §)aﬂe1§€§ (RRMRIcIE FRSmEh Brefebt bHQBYEAHE homolog)

str erry sp |der mte (Tetranychus
expmssb@dsluathe) recqgmlem@j,t dg&é@bamllpg ](ngﬂ‘gsotﬁsgpcb itaghopldshe K@t@ﬁ)that some

H:%%gehp %BVS%EI{CQ %Z %ﬁ&el‘t Ck@%ﬁ%& aﬁfl Jﬂlg Q?é’uﬂ?t%fto a selected

nane on nu er of these n1 es can
mix spplies. a‘LS@nbﬁeiaplpbs é?ﬂmxaﬁqphmgl@s daeinac ghargst wevara aflggans with

oL MR FRETIEE bl iy, i s
may be uts¢chthr@rghgmtriac oesentdnyadapsit maYathPrﬁﬁqr% in gorge embodiments be
de%g%& {5 s’elegtu%rﬁnﬁ% If‘tﬁ{gtqg shd?écﬁ\gﬁl? (g) gt Sttly R GBer! B4 YH6ies than the

OVI s, Psoropteés
spwes of Btarest gh@se smbediment thio titecilerger it thus fgrogample a mite allergen

atl is cro%g fe%cﬁ\;e%ll‘a{ ft %{t 1a8st %mﬁfi‘(g eﬁmﬁ gﬂ‘feﬁtt @f‘ aﬂ%ll@@%ﬁ or unmunogemc

h3yis § rom a a nte body
hcrmdleg fﬂﬁmﬂlf e@rosgl ty 08; rMQmBlIlaIS lagiobagillus) Ty @M@er@mbOdlment the

ophagaqi I
e B S BERLYf lc BUATTANRyO € en rgmn,
oﬁrbgﬁoﬁlmﬁjrmﬂsog mreamiwmmremrdblﬁattﬂqctMmB,ubi ndi ng
proteins, respectively. Mdst nmite all etetgens incl uding

dust [0898]e Al tespagtive allerglelglqrafregrfnrr@ ntheteef, dingladingyen immunogenic

@éé SI%TBF]%G %{aﬁ}eggﬁgosn? ra"%/pl aee- 'te )E(}%k‘pﬁo}; g*ﬁﬁ&l@tongingﬁ from a natural

scmlrdeerrgmns bafmesynmhzguvdsltcnmaygbnmsilan@ Hercomichédle pwiified g isolated from a
cf% t?‘nt tglr\%qﬁg}rygcc}r 6su§pected c& ain tﬁé hl\fe? &%%E'ELS% of{'chﬁust mite allergen,

ron1 frat ophagol ES pt eronyssi nus
d\lmasmbe galivahar aﬁteefecesetday for instance be collected to enrich, purify or isolate

allergens or allergen fragments therefrom. The allergen or fragment may also be enriched,

purified or isolated from organisms, tissues or cells that naturally produce the polypeptides.
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in ternms of substrate affinity as mte chynotrypsin.

As a further illustrative exanple, Der p 1from
wheootatBghagoi des pt eronyssi nus, i s a cystei nePCT/SG2007/000090
protease. A further illustrative exanple of a mte

allergen is an enzyne associxted with the nolting
process that occurs as a mte changes fromone life
lustrative e

tage t b
MRS HF GIFESR NEBEREGOREE" FEL PEYSEI RS 1o BB in any

ordafidRd tyfRcaNe ﬁ@ébdﬁibﬁrlaﬁ{ by tri@gelio gews Theoes reknbpdments the allergen
protein from noths th? i.S egfressed coi hcj. dent éﬂ 1
(inblfing r7g: IYBYROZRBIE HOMON0 (hEEoR: Py STERAGRSPE gty of dho llergen

(m@lluliﬁ ag mﬁu%%eﬂﬂpﬁﬁ&bg Qher@bf),€isS Bbtaindd thiakny Snb afft eriridhment,
t he environnent on food substrates where mtes feed

pufificaivp  Exdhnisplabornffrgm nipt gecam WE@ rPTEHES e éuclb us & éecombmant

nn%gBrgjaﬁl%t Wilefeort 15[&551r9d to]-olﬁﬁlﬁ%rallﬁlg%n opﬁ"aglﬁe@c,WDle@ijosﬁra%slaUOnal
mdﬂeﬁcapor_l_slpremlt up thm, natwgly chggtrmg)eq;lleﬁge;gg the[ﬁlécqu_ of B8y euﬂ<aryotlc

01‘%81 ngr a p%(ilia ic oréani %)Eieé%ng%é ré&}lﬁed Qﬁ%'xﬁeﬂfor R%"ttrefnslauonal

mc@uficatmrj, m@ube ad@nta&qusf Ap 1llg§t@t1ve exangile of aB engpl'g:dtallsrgen s an
exg cg of at 2 resa 1kfe dall%rggﬁ{aﬁ)r ]mst%\g séppﬂ-éﬁ a azsterhg %oﬂm&m ik€fed for

. I'n sone
sulmmtmelouse nmsadltwecMSt er asublmggeln a(innmsu@tipmg Sachr raﬂgtigemtextracts are

co%%ge?ce %reavaﬂertb% p{ﬁ %xa}ﬁﬁ)l htggmi’ﬂ@ M:HQ‘M&Q’%’:"GBSB?Eﬁom Hollister-Stier

udes at  Teast one co
Labpiatonipg (Sta‘lora]S’L(ﬁrrajublmguhi dehiwery) froma$thléargines,(theEAllergerdc Extract

afra ereof or es I »
Sfar PRl O naRe T iset BuE, ALY e RE P LICHRAER R from
AISh bkl Ince noted that sone allergens are shared by
different mte species, while other antigens are

uni Ge99] o TheSetrecwithad't & sfeietassto Asnolacu awl a5 an allergen or
'%9%%%&%&%9%%2%&% 55&@%0%@5’}5&?% gﬂ&ft@tgs ?Algﬁﬁgﬁfﬂﬁ hﬂgh%pfractlon

agol eronyssi nus and Tyro
(syphtas @scefold) af all Winldcglea mbsmtmetbal cells grewhﬁwy o énteres dhan in normal

ortdE]s%aslég nglﬁgortjﬁ]ﬁ}epyé]gssﬁg{és' ict Hng Pfetwag%eh hafeaber ﬁﬁﬂuﬁcant here

tO sel ect an antlgen t
is heedsth andichtovbitthe lcgfel oilngredsevis vyefilgo dherparsoni makieg wieh @s increase,

anh]hgt%ﬂereti em%ﬁl%%h%cr?aﬁe %@%tﬁfre &> Bthell IF{a‘%}e ng + P%Eri tseq%\@ﬁces, of about

ergen or exa
at st M-smﬂ]aastalt leestii- tch1Q-fodd et evlee anore. ﬂ}hmjmvgeém es not exclude the

SRl B 050 g TR SARE BTG o, e

m&lndeamoahagemﬁbmdhﬂem\tlrdnhEnmlt acadddebygeiycashor baksetial genome, or a
t he phar npceuti c t he

ot ORI R rSivirod i s B e Rt 8L A8 o §iqps in whicn

mirEasrigeaehddiaicréaacthe lpamoi'tidmsnf tHeOdx8idd IAaﬂta,Sﬁpg ¢hé desired allergen

al l ergen or fragnment thereof, including an inmunogenic
hoqunm] iy cosicloherdinmycfof ipstanae ynaesler ehgaining afrgetioprirom a cell

te f b
R A
fravtioh STHig gt Herahlamdsh;ustamiatmmhmqud& rsodinasoeengifugasion eBxamples of
tg{:)r' rgei%gt%ﬁ enncﬁmer?t aree aHon or d1gl§rlss’1se \?thch Q}l;‘ 2 u@t&n@e be directed at the

removal of molecules below a certain molecular weight, or a precipitation using organic

p-—l

al

solvents or ammonium sulphate. The term "purified" in reference to matter, such as an

allergen, is understood to be a relative indication in comparison to the original environment
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dust, mte saliva, or mte feces may for instance be

collected to enrich, purify or isolate allergens or
wa@bkdoengmss f ragnments therefrom The al |l ergen orPET/aGE®ND00090

may al so be enriched, purified or isolated from

organi sms, tissues or cellsjpghat naturally produce the

pol ypepti des. Alternatively, the allergen or fragnent

t hereof can be expressed.as.a pol tide in a .
of the AHFs fHerqby grriaieriing 3 e RanRedpe i‘@&ﬁ?&g"é Alléragn, fragment is
reldtiveSOReeMBOH RMaturhin@vabigégen doks tertdorhoarefer to an absolute

I mminogeni ¢ _honol og t her eof) gr I munogeni ¢ fr}a d o th
valigh iy s Se5P 6F BRI PTG s BPAES GNP AREHTD] S opared fo the

nathﬁ?l’e%glf the 1dvel &4 ﬁhﬁ%@ AMY¥rgdfl Yr AR @S frhidnt Ell’tﬁ[& be at least 2-5 fold
purification and isolation froma reco

gregiety6eng. s tersscf Hadmb: FusdisnEnT RIS 15308 &r”% gy oh as two

or ttred §rdg1% <1fr Iﬁ&nﬁtﬁ ole): @kﬂfes@ﬂr k@K ARE. Ohel fuREHRE Allerdbh Br allergen
posttransl ati Ona fications present 1n t he

frag)aerur al dry thec gmnmnp@ngq hemglog, thopref SE|1§CWp1@ﬁll3bfesgﬁtlally free of

con%lr %{% bﬁﬁ%rtﬂﬁ%hém al? bvélal gélﬂ AF ¥ililaf iR GRS YR activity ﬁsuch as a

he required en or posttransl ationa
) nailédfcras&teaomn)rﬂ“aye)tmmpéaﬂ%t%@{e9089%A52ﬁr€i | lustrative

exanpl e of an enriched allergen is_an extract of a

r es 81 Ve pafifiestigarmay & inpiancgriseluds, phrepptegragpic technique, for
exeﬁﬁrﬁ% eég? il dh TRl L ghlfoﬁfato% A t@ﬂﬁﬁﬁspunﬁcatmn hydrophobic

I ntracutaneous or su mnistration. ch
intaiattémg)@meatograxdwréwérop ghargsl m«;ncavwlvraﬁlla@grap@f A purification

n’ﬁl}/ﬁ 8QBniqhdsQBY other methods. Anoth

maﬁoé?sl Jl%‘f I er %tgr?g c‘)%?les@&g%a oral® (f c())r 1 methods Aot
1111$trh)tllveng>wa1plqj ef mvpewifipationow Bt dbcpt@pggrﬁ’@@ techpigue, such as preparative
calglﬁ‘l nyhor%% é\%% lﬂo‘;ﬁq{ijﬁr dﬂblﬁgg cBﬁlbnfaﬁQerbﬁlﬁlﬁﬁr Athods. The

ant I Nnj ection" from
terﬂsL'Kdéﬂr&éd”ondlmtes tpm:@@qralrvm@cmgngmaémqr@mamuwcp@ﬂeg sefugnce has

C
sl SRR TP, o PASILERLER (O SR O SHAER. bR o
secuieged fuag hatih w ohngnae rsofutient OF srsp@rgmrptgsoxzplacesl ing| iffergnt cellular
en?nmnél}eé% i H:grﬁn Iﬁée%sn%P %naﬁ{) (jc)ltlé?gh CﬁLﬂ!te? (ﬁgﬁ&t is Yhk &fl the matter or

iseased S or In
seqehtspresenmbwhihetit {srssemtiblselbec(uswedly tahklérﬁ’o -Pago puse ﬁﬁ leﬂSt) of other

jgnificant her sed to indicate that the | evel of
m%ﬁgpaégrf Y pEogifs vVl{{altlécj) t he person maki ng such an

I nc @ﬁ]?rg : ’{I?é’]ﬁlegfeﬂe&aehle 8RBT eA cdnWe! 8A88d TRk n¥irdl Qource by

ot hé 0 acid sequences, of about at
méthalstwell mvm insfherera Thamafedl SoUBS T3y 10D SKERRIC b TayBRalian - for

cg hudg 1668 asleﬁl nd&ﬁﬁssﬂgtln%éﬁieuvgﬁo&dﬂﬁerﬁi %e({lfé?%eﬁfor allergen
er ens from ot her’ sources ot her source
fre@nieat gram eaghtaihat fremaarpbrganismedruetdl et bas| heeg aHered gpnexpress the
g’ B QRIRA € a‘PEs%Hl@h d in the art
rm%\ancsz %ﬁeuc%‘g&%%t cgfré% X?t?c 1¥1g’ﬂf);&lg]l((ie)cinthbood At lﬁ cana
ceﬂefrn.‘irg:ﬁusmeam b mad@tmprodmteya provse whiichyia npwealyi dves\mpfcmoduce or
n_has_.inter ene t o
e
elﬁﬁk@zbﬁ&lﬂmbkaﬁwmfhmt deN st anasgemic brgdeismbt ai ni ng a
fraction froma cell extract, such as for instance a
nucl [9H)3]f Fraaxoithen enﬂoothnam‘rﬁﬁmobwpm maabe swhesiged @ vitro by e.g.

chemlca? or enzymatlc methods starting from amino acids. Chemical methods are well

known in the art and involve sequential steps of protection, activation, coupling and selective

deprotection of reactive functional groups of the amino acids involved, as well as of the
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fraction. This may be obtained by standard techni ques
such as centrifugation. Exanples of other neans of

~wenrorakswent are filtration or dialysis, which pews&zn7/000090

instance be directed at the renoval of nol ecul es bel ow
a certain nolecular weight, gr a precipitation using
or gani c sol vents or ammoni um sul phate. The term
"purified" eference ta natter, such
srqilpe GRS Sham, BTSSR EeEValF S rRlS e Pogkish opyplioe of

]?d%@%r hro@icekl OsyiniRtiO ! frfbinféals BY \rétoaRe®: nV\Qferet desirgdf tecommercially
her eby representing an i.ndication fhat e.g. the

aVé%iaIb@r@’éfﬂﬁ%?dEﬂY@PB%SW@Qﬂﬁ%ﬂayl@uls at ively purer than

in the VI.r erefor
0 SR S A PRERT o2 S Sh R Ripaon) mo be
pr@\HdlécI Yith SUGHtaBR @i 'RgRA diént pisEpdicatd abgve. C[Rhm»ﬂmgdn may for
he natural |evel the | evel of aé){[léflfle 121%1 ﬂnq "
exemplﬁlheéhgewalf%%ﬁ? a1y pRpPRLAfCaer| PEYIEl. A5 & Ty cxatople, 1t may

be%&ﬁ'%@rﬁte& €ntd hpoédinets 6 Gonfioated ﬁcd“bélzsa@bl’(akiﬁb@ atd/&rotiedr patymers for
eas one order of rmgnl tUde SucC as two or three

usp fngevasciap formitionde, i s expressly conterrpl ated. The
purified allergen or aller nfra ment
i nUAHYipénthe H’é‘?ﬁﬁ’f’toén‘ieﬁﬁé‘?neé% 1CTQre; Wﬂvbda?ﬁl % lggtggqﬁt?famof}ulatmg’

infll&8g Qf)ntﬁﬁ’l'ﬂﬁga e iadnn@ reFpbhRIto tah &Ilex%&@‘ﬁzﬁa ﬁfanmrTmrmdlgatlon of

or simlar immunogenic achwty%yp SO calAéagI I
andpgasIe FRpensedn 11 afEensR AT YgeyPes C?}’Fle%%% Qdgr to relieve or
alfe%&%l}ullﬁ RULH feh& ool Qe BMerdt Odnel HSIIAE Bf ithee lsjdﬂptoﬂ;s of an allergic
chr omat ogr aphi c_t echni q%4 for exanpl e gel éthpatl on ¢
condifionxaHa sy ehfdier SyRtdpify som F’ft?ﬂtt"}’e ﬁa PIF§ gathegymptoms of an
alfg?flg% EARRRINC ThE HemBR41I R fod LRRRES 95 aRhYuse) a Pyt ds epBAbA Bamster, a
arge 1 nduction chromatogr aphip puri flgatl on

m
dafh ScSarie B0 Gongien & RARIH. 4 bibifeh epabgdigients b method of the
m@&@lﬁg'lﬁ & s ﬁl@ﬂld@(i Hte% ﬂ?&ﬁ&pﬂstreaﬁﬂé)ﬁﬂ %ﬂerﬁic' disdastAsMRBed herein, the

purl |Cat|'0n i's an_ el ectrophoreti.c
ternasc hﬁﬁaj@é" @Qcﬁle&@l@ﬁ H}?ﬂ%’@, q]éevtagﬁg,| Suhs Eantlally inhibiting, reducing,

Sl&*’l%%t reﬁmrtlﬁ%' or ré’%réu?é)ltﬁé 'p??r&@ibn' BE | dad %llélﬁﬁ: condition, at least

ion of simlar metho The term "i sol at ed"
substemtipdlyesr thatcertainudegricy ameliarptingnefinienl tasracgifotical symptoms of an

alﬁg%ﬁy E?Adﬂ:‘{ Qfﬂéﬁsrt (sﬁ‘&kta%ﬁgﬂ’ﬁ RE € DS REESLrEL PR 88tide R Jedrance of

. Intracel |l ul ar) "environnent.
clifina or adsthetieal sENpioms 98 quabrceondifipnner’ PrAveRtipg T delpvipg, at least to a

ce‘?‘tg u&e’g{:@rg A5 rSUSRERSE mhﬁé&ldmoﬁrm Qbf‘b@ﬁﬂsl‘y@fﬁc@lﬂ tlgeent

envi ronnent e termdoes not "inply that the
mﬂt U R106" TRE HeRdAGndIRdek RPN inkh& o §1ﬁbn @sr de%eﬁubaraseve In this
present, but that it | s essentially
regtydutheopreserysoyntion 2o raae o dre bieneF angsbppioant lactobacillus as
deps btk ?aiisﬂ’ig' bRt Nofl 4 -phbu@Redticdh ®itadok Qﬁ&ﬁﬂhtﬁg, including
ergen fragnent can be isolated froma natura
ccgmrﬂm thy imeUhOESPaRes 1o Faridgigen i tisregpect thFrPéeSFﬂ&tlﬁYeaTmn likewise
eﬁa%’ér 1%‘%115"3%/ Bpﬁleeré%gpt Vo IRGoRIR ﬁfbdulaflﬁ’é ﬂ:ienﬁ{rﬁ‘lﬂiéeresponse to an

or tissue. In some enbodinents
alidngenaThe ngyeas voell ad the n@m@dﬂnaargﬁqvé panyrlg by i B trgptmsat oty Rypphylaxis

zﬂle?%g ?&J %{q%ng%eﬁﬁ%lcﬂlér ;U O?s : ec t@lah@'g§ deot 915%95 E&l%e dust mite

nol ogres of gene iC
aliemgy. mﬂeaﬂengnn m:lypxcdlyt alite sheyden, rforcm@tameta dyst mite allergen (cf. above

for examples), such as e.g. a house dust mite allergen. In some embodiments the mite

allergen, for modulating the response to which the respective lactobacillus is used, includes

at least one common epitope (cf. above) with the mite allergen expressed by the recombinant
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cell or organismcan be nmade to produce a protein

which it normally does not produce or which the cel
waeootabki4gs produces at | ower |evels. An ill ustrpti/se2007/000090

exanple is a reconbi nant eukaryotic or prokaryotic

host cell or a transgenic omganism [0103] In another

enbodi nent the polypeptide may be synthesized in vitro

by e chem c ti ¢ nethods star t' Qm.
tacibpsiio AR 20 <eshorifient eib aledE MR B alibBth tiped by the
rec®hfbirfd 1ac oY diNes. E{@ﬂ@lﬁiaﬁﬂ a séspasivefallprayt acluder(cf. also above for

cxpale s B b BT S ARG B ) Bl cemmsi
(edz&’ﬂ&bl a\fﬁ%rtléh%aVéﬁivbs) aa refpetieoilieyyngapsisd bd @ssobiated. with symptoms

Enzymatic strategies involve for eﬁ¥ﬁgle t he bIocK@n d
suqho @ ICPUEINg SBeFHEa At CARERITTE FOL, HIPrEt Pestasaqfiih: B’ng’ an
nat¥eqt eases. \Where desired, a commercially available

aut omat ed pol ypepti de syntheS|zer may be used. [0104]

The [@lo7E rORNrecbmBinteli RetoBadillaghey thet kmﬁmferm to the host by any
respectlve honol og).._ may he ﬁﬁ&VIdedlﬁA & sui tabl e ;
Mg 135 ongatfcthe #acmbP‘E}E\’ﬁ ancbe; Y do Bedulgfipete FRpuRe response to an

all@xI LR DRBwIBY teObntR %Ha}&acgﬁwéh &0 may 1o u&hﬁﬂstdréd &ISI any means.
propriate carrier protein, %g further exa

Tymoplin G ean OIS EPRRLES I3 PEROTEE ¢ BFBBFi gL egPpgiion when
adRRi%SRE Q!fﬂ a hl%ﬁlaﬁﬁﬂz{eogmﬂét %ﬁ{eraﬂl?' 3pPBEStd @ abiSeni if ikcluded in the

vacci ne fornul ati on. The. pr esent |nvent|on

phfugmackiicablrie Itpab@vlrlcg@aeraﬂshﬂﬁmb@ degiredrisiipet forp Of PHRIPITHRHRT that is
nof Qﬁ{eﬁﬁgiﬂ}g Qarrﬁfﬂlet IERMIE ThE SRS Srtikdh Will Bhd HpeRitd Radthe present

e nodul ati on of an inmmune response tQ

inedntion galowisnfax instanes dral oy pubhngupl cdprnigiEptiont of ey gegpnbinant
la%t%agﬁﬂglh.qx Sofié efﬁ‘a!)cﬁ%%f?t@ Shef éﬁhke)’pﬁﬂfm&‘éutﬁc%@ﬁft ma be @Binistered orally

' one or nore o e synptons of an allergic
orcuplthgbalbm, or to prevent fully or to at |east sone

extent one or nore of the sy t ons | of allergic, .
condf108hn In gudier techerabile Wc# kyr?gfnélﬁﬁtgreaéacéo%lglg% it may in some
enfitdliméhtd @Qésired & HanSthe Nactébabiflfs oPtoCabrk Acdtbdspasiaie, lactobacillus

ape, or a human hi typical enbodi nts the net od _of d
adpiistered e AenicomitpR(ly. oAnu Ylustigdfvg o E¥poR f enhanced  green
ﬂ&&@s@éﬂc@ %r&&n%'eb?f’ﬂin%h@'s&ﬁé‘%@toﬁ&s th%%ﬂe ﬁe\kfﬂethérl’tegether with the

terns "treating" ‘and "treatnent"” include alleviating,
al]gtgggtoaﬁp@aqepayaqe Y§¢tBT tqsﬁ@d thegsgi] g1g]96 11]§§Wsntge expression of eGFP in

pL%Ob e08f Y 09§ez RV EH Shad thel HénilFHAE bE&BIIP ﬁdﬁfm@ﬁed live recombinant
Ic condition, at |east substantlally

lac,tebatca? iin thegpsteointasvaph kel wigecTherfremplegf st gt fupecombinant
gﬁﬁgﬁﬁm F@’%l?elnl R41Y) RinGRBdtiOMhicdb abRaStranslocate mto both the T

ntrally, or to’a certain degree, preventi

rdpﬁre@ﬂlemglen@@f theiintestianl Revere Batglsi s aletesginsd é’wog%%h}elﬁmscopy
(# P(ié) oy ﬂdg {4 fufther Qﬁﬁfﬁ%ﬁh'tggmﬂgmgﬁbﬁlﬂe&%n fﬁicr&s%@ﬁl sHo@irfk intact L.

cer eqgr ee, e reoccurrance of he condition in a
cqmevumse@ﬂam fhectaeailesudf reento- apd polyomhic aelistip dhe Peyer’s patches

© gp es adm ni stering a conposition as descri bed
& e In this regard, the present invention also

rel alggort Gt f& S8 QbbRilfu FA B ackiB ok ARADEh IS rASes (cf. also
below) has several advantages. Firstly the traditional use of lactobacilli in dairy foods is of
the “Generally Recognized as Safe” (GRAS) status. They are used in specified standardized
foods such as yogurt, cheese and buttermilk. The pathogenic potential of lactobacilli is very

low. Lactobacilli are also probiotic bacteriae in that they eg. prevent intestinal infections,
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descri bed above in the manufacture of a pharnmaceuti cal

kit for nodul ating, including controlling, the inmmune
woempanxest o an allergen. In this respect the PCESENT/000090

invention |ikew se relates to the use of the

respective | actobacillus inaqdgodul ating the i mMmune

response to an allergen. The use as well as the nethod

may for belntetratment or hyl.axi s @ »
redypd S5 © ?qusnpeﬁ ARl ?%?aa‘;}mgsweh GG yf;*ie)% {’f"b“’““'
ref@is| t6 Tad¥ving OFf 1ﬂa6ﬁ¢raaé1§6rgﬁlﬁbtﬁ WlﬂUBéneﬂtlhEef&oksedhghealt]lihehen ingested.

al | er enlst Iyamte aIIer I nst anc it
Sograsly. ffeéelﬁl tplfhgeieg dreinist GuTong RSO0 SOTSUER fed kits (eg

inf@n‘chll@ fatﬂpa?st suBFl iR raddnigan lacloBacﬁmeﬁnQi&‘bﬂdd:lﬂiiﬁﬁtlﬁto a stable
e allergen, for nodul ati g the re

andmpewnmé foadsgrade kifeConsumpHar of | %Fsm?@n%?ség 45 ‘n”@ﬂﬁ Jageine kit is

coﬁwt Inleﬁta%d Right Cc%mﬁ? ﬁht%etn%ﬁl bl -to AROYRINtHhIL ﬂbuie"(ﬁk/hiﬁht i€ invasive
ergen exp resse y the reconbl nant | actobam | us
andrsiafibod mdfition e thet posgibiley (inmuliinledosss taad alargey @@LF /" herd

mﬁiﬁﬂfz@ﬁ&?@hﬂ a}J]gcoFL gpérﬂiaiﬁ ohARLR kl)é%§ 'ﬂdugﬁlahz%&aﬂﬁhﬁés Thirdly,
of a respective allerg |nclude (cf. also above fo
altho(@lrplae@ba;ﬁlhslywpt ]gm:,mtm@m mp@qggmcqty, nihe eglli wall ggmp\?pgnts of a
t
lacto amlllhé %e% I(Bﬁly‘mfogl;ﬁc{rﬁ ag‘ééé%ﬁcft‘éld\;‘gfo% rdé)ﬁfe(r}lgl';gz Wm@ﬁﬁpemes on
an&sfsmgmamgemﬁaﬂtrg@y eppressed su cleuplsd do tbh |bﬂ‘i;:}eﬂ'cs ﬂ?@'ﬁe les‘h i Immuno-
o -

il SR b R e i O8SETF byl pcens (0 mcos
astoettedblyaiphbidstissess inepaadiairivi atdeinguunoecominsohised ppgulatipps by safe,
noHngYnﬁssié/ arﬁ%;ln?,ﬂsglcﬁmmlﬁcgtoéa%glhopeggés{n{ty ‘;An f lbﬁngﬂfé%&f’ o prevailing
vakdik@ivhoptiodshe entire pharmaceutical kit may b e

adm ni stered by any nmeans. Typically the reconbinant

I act[th]:iléktl Tol semé senihodineids tha metiiida ietudes trepegiedly administering 2

resd)% #tb}%‘&ﬂi{‘lp ‘%{?he%%ﬁlh{‘é ﬁﬁa?fnﬁ&uh@al,l %OIIH BOS R or-lé!lﬁxaﬁﬁ‘d@utlcal kit for

es to an anti ncl uded in the
permdrmhmwstramn lof tthe kame hesup d:hg@w@p@nqay cainpesitia included therein

red8 e gg Cto?re%b%%%ﬁfgﬁ/?{nl@ot c ?gﬁﬂh eﬁ{srtﬂé Qé}nﬁllﬂﬁ{t 14ctoba@iilus is used in

nnecessari e skilled artisan
a pmrtnacdmsalasmmpesman eartdwaharmh@up%éehforu rpeatad ehmigisirafign of the
far d f
e BB PR DR, B e oo (RCHE, Thb el dffostion or
plenhiceetiqhkit isfoerepeated adaiinisatipnbe admi ni stered oral ly
or sublingually. [0108] Li order to be able to track
or al [PY1 1 dkhe efeasive gontsad s aduiatign of the ymyne wepease to an allergen

cag'mqﬂblgﬁ)%dsl%)g gnaﬂgl% q?lact Kart. & hpntuelasie! dxiaple! the Qevels of

rk a corr CI||US adm ni stered
factorss Grg. mmpleyudemmrbte@s,r wolved x AmpIUBe [reSPPRES, igebasticular those

nSRNaNG edallg{%ice im un9 rr@sﬁ;%ﬁ% & rod %d?ntgﬁg: the' prfeﬁlﬁng?' HEBres and

vector as er together wt
exalipes iustrate voays af wpeutlac gonisering F1g1§tfe@astﬂm@rsb@\ffs that g-vitro co-

Sl ER 108 RERAQ WRE T Oasei Shirot
cqqii)frefl"fj ggsﬁonéﬁpl %ﬁgxﬁ] gglft%&ﬂﬁ% h?%éa r%f ﬁglf Aice XV asei Shirota
madiateseatorect TGE’-@ n expnhaorp dicell cytokine. A Der p 2- spec1ﬁc T-cell priming
(cf. below) is shown by the Der p 2-specific proliferation of cells from Peyer’s patches of
mice fed with the recombinant L. casei Shirota/Der p 2 (Lc/Dp2), and not NaHCO3 (cf. Fig.

9). The respective figure further shows that mice orally administered with either

-

L.casei/pLP500 (Lc/V) or Le/Dp2 for four consecutive days show an increase in the subset
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| actobacilli in the gastrointestinal tract of mce.

The exanple illustrates that |ive reconbinant L. casei
wekeoraraseGFT* when oral ly admi ni stered to m ceCT/SGaiF/e00090

to translocate into both the T and B- cell regions of

the intestinal Peyer's Patchgs as determ ned by

confocal mcroscopy (cf. Fig. 6). This is further

conf,ir

o L L S0 DL HARSEP R, i

Wlﬁlrldafmb%gﬂ & PIB)C TER lihdicdtds dnladReyR bl 8 gRabaias ctldd in nhicg fed with
[01 ] The use of a lactobacillus for a

Pr‘ﬁ’rl‘@ih?ﬁ | @¢4 c or therapeutic purposes (cf. also bel ow)

d Firstl) t
| giﬂ@ﬁ\éﬁr'ﬂﬁ . Vaoglaagsa'lpogrlifgesqt S ?nqieoﬁerfur&@ﬁ Rt egtl%resuﬁi% Wmbined
adMeAQHbE & aF daheilly (6d3hPngSladfobsillusheyd an ea]le@d {cﬁ above for

fied standar di h t
ex%gélgsbuirf qggrfﬁ gqrgbo [ I ngfglpﬂoo Sp g%gtsg’%ﬂy § %5}} fhe § groups cons1st1ng of

LabRBAGIMAC L, T actdHeNIuk OMiddpAihs DBgkdbatillas emdmtum, Lactobacillus
probiotic bacteriae in _that they

gapsatieskaciehaciliys epevans, legberiiisy uﬁ’zi”é‘ﬁﬁmesf%‘ii?hac’lué‘?/ efRorogenes;

La% a MAWHARE, - CREHB068 We%rﬁ&%zwﬂa?{tobé@ﬂﬁlst ©&Iarius, Lactobacillus
iotic” fefers to a | |V|ngd i nactivated organi s
hzlwrcdzv, béaepbasillis ererisct d-aginbaralliist HARBASPn gbagieRgellius  johnsonii,

Lag{%%gcﬁﬂl.lls?/ lezsgintufu?r]?emt glaéiﬁﬁg}%%:én il tgctSldcAIub Sebi?, Lactobacﬂlus sakei,

current eing used i n consuner food kits (eg
Lantdbkm@wgelfo)bzcam b tchaelius Ieelpaseso AL LB Lﬁﬁ“«tobacﬂlus

ca?gc{l' (fl?t? EE&&%@{I}O Qtl%lﬁtzé}sa% %oﬁ@ e QARSI E Me naturally occurring
ra

nsunption of for instance a food
lagjotsedBluw achirthernioire adrgingstanedeini eombingtign FiigHhe r%wbmaafrﬂﬁctobaCIIIHS

of%eellﬁvgn(?ﬁg s‘rgmte Qs PEF &ﬁﬁ&%ﬁ‘g?{h&e Elgﬁﬂ‘a?l (o\éﬁirﬁﬁ la%toblacﬂlus is of the

I nNvasi ve an Itron to the pOSSI y
sami spesidsiap lties ospinat dadttdxaglélus dmbthey etnegdimprinthsi nafrslbhoccurring

lac\;l%)'”'bdacﬁ]t gré s?éﬂatf c@lﬁgmbqq%l?‘gvgﬁ%oﬁ% h&%e%um, for example another

riral’tzed countries
prbiotio baumrhinu stdvas fopinstance |Sﬁ§])focqcmfﬁ§gﬁéﬁi Elastyidiymp butyricum or

Bacil% s, s e 1R QRPN eﬁé%@g&g‘ﬁ%?g Vleq&tcg llus may be included in

gl'ycan) are capa con err| ng
thad;tme/ a]mqacmuealtqoa@osmom Ay tlfememegtweaai rgjenhapﬂiéfr g@?dlments the

la‘i‘%ﬂﬁ% ﬁf’ S d ?lgr QJl Sj?}/ P}ol%deﬁ ?r%m%él o pg gstg ﬁﬁtance be included

ind edpavede yphaﬁnaamnog}s refpbsigenye iBich oplrmmacsatiend seanpasisigns may be
L ssues _in tric and i nmmunoconpromn sed

m&%‘ﬁ%&“ ﬁ’énw m?acelpcﬁgﬁh?nva& ve neans, such as

| acf/[gi’?ﬁ I lsomé SRIS NN ﬁe%&ﬁbilof gAY 'ir%ﬁt'i@f‘lnchﬂes a combined

pre ng vacci nation options. [0110] In some
ademihisttativer(cs below) wé theadcdnhinang kstobegiust effhg invention with an allergen

ora%{énr nﬂ é{s e rgérﬂg h%n{oz‘gg %‘f’tdnv gllér?&‘f Olﬂagdrhé Léﬁ:lboﬂﬁ?énﬁe I'the' Hec@mbmant

har maceut | cal
lacuebmllusdm&drbemdshmabredmnofombh@ﬁslarmth o Hamunogemc ffagment of an

ARRE5eR R e REERHINE Rt Bl dRERsh immmogepiy fmamen
the0D ob respettive amjmbagmﬂd hnmoleg usgdor pxanph &e mbtaned; hyapny one of

e COEF;%{S{I 4 gf? agl cP {sﬁfgﬁa Ut | i § %co f)]g:laétoorrge[n%ﬁ’r?,aats %gplamed above. In

some embodiments it may thus be administered together, for instance concomitantly, with an

O_

allergen or a homolog thereof. As an illustrative example, the lactobacillus may be used in

the manufacture of a pharmaceutical kit that also includes an allergen. The lactobacillus may
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respective lactobacillus. In some enbodi nents the

entire pharmaceutical conposition or pharnmaceuti cal
waRa07i123480r repeated administration. [0111] TheCT/SG2007/000090

effective control or nodul ati on of the inmune response

to an allergen can be nonitaged by any means known in

the art. As an illustrative exanple, the levels of

factors, e. pol ypept i des .or ot ei ol ve [
thup heuiriet Pk wg\ﬁ%@gemﬁl fegethsr ébp $eﬁ\/gf i(’jtf?"ﬁus and the
all@L e mHyC forTHiRRcd BSPPAS T Q%fhaﬂﬁacﬂﬁ[dal Q‘bﬁ@osﬁ&e included in the
appendi na@fl gures and_exa es illustrat

|
pharagprtieq! . hib AtheerlpRgimentst eéaqi@}amﬁﬁ% % g@ P#(R}(é‘ Rhpgpaceutical
cothy Eb Lotnr thﬁé’ﬁfélaﬂéirg&glsg BFdrhts chy ﬁéﬂeﬁﬂr@ﬁ’dlucﬁ:ﬂﬁ‘n HBSRIHEEdriponent,

nave mce with casei Shirota nediate
suosl;lea@raétmthﬂﬁ pbmna@unsal campagia bty phmeaéwu 1edikdki ne. A

2-specific T-cell primn .

by {HaTbebheptegnedpis:Alloractp AUFTURR SRS OF FeRrLSor gifiog tht is

indiR)8"in %hepﬁﬁe&ﬂﬁ&uﬁf:al rﬁl‘@@r ifnetﬁe ?h&ﬁa&&ﬁcﬁle@c@ﬁﬁblsﬂl@ﬁtthdt .includes the
casei Shirota/ Cev p 3}) and not

lacgibgeillay is tm@allwp@é? |al}@g$r1, OF Estapes QPSR Hcﬁ)?llga? (5f; ghove for
exeﬂﬁ@la%) ys‘*%ﬂ?% @'g}f’% Bb&d dkt ARitd hﬁ&gén by SRSECbhRIRRER Qﬂeclﬁ@ ﬁllergen

our consecuti ve ays show_an i ncrease
fort medﬁmmedugﬁemmmthe TeWEFtve lﬁqﬁoltaﬁéluﬁé%w@elnic@des at least

on%ég[ﬁﬁ g%&?@_fzgl S atove {{Rﬁfeqﬁté fle eﬁemft@glléi\getnrﬁ'elﬁfﬁp& respective

ates an i nduction of a group o
hoffiolage Exrressed rhiyc éhef e@ombtnhntp tastabagilless The @utsepllerpen ilzlfludmg a

fraliind %89 oPle a}%ﬁgﬁvep fu?ﬁgltﬂ tlhﬁghcg et c@@s"s—r&ﬁ:ﬁ%‘ tCthe allergen

e CO any nat ur al oCCurri ng
(mbhndh‘xgbaﬁ’agﬂlfmk tleradf @n r@t»d:c@yg énmg]@g) expirsees b}b e lactobacillus. In one

err@)g?xgge g) mﬁe a Eg%ﬁ’ b RS ok & écﬁf% ARGk iésthé 1§ute allergen,

from grc S consi’sting of Lactobaci l
fra(gﬂﬁm theteaﬁtmbaspetﬂu@camlqg; Fmpteggd hydbe atreaibinans lactobacﬂlus The

r nent ser |
TR SOFSRII6] L egPB056 y LGELERE L. e o
(mhxdmgg anéagmemic thotrat i érl mp@{tlefm komdleg)t olzcfar| instance be applied

suﬂllulr }glclkl i)(‘LutLaC% a}? &A&ﬁ]&%@ \fﬂﬁégglt%naéfga Qﬁ't%héohﬂ? or any

corﬂbamnms m]mredfaets cﬂnaldiukttatnse Je@hnlsie,nihﬁ allEl@@n @baiélﬁtge@sﬁagment or an
| ei shnmani, s

nn,rrgglpgfml hglglgt 08, 4E C | Q&s Er[]a ac | c{eﬁlki)c%'f 'Jokfﬁ%s1t1on) may be

adﬁﬁdulstehdomutahmsmb and Ithcu slamiobasmas L(s,g lindedsdadi |2 pkarmaceutical
curv. s, Lactaobaci|l au chiab u

B 5 RS S PR

frap@eat fiag el @@hab andd oruseversl fimes, Her mﬁaac@atmelﬂcwetm irjtgyvals. In

soFyaiT %#%”ﬁ g B SERRCEERBBA AR o e nat ural 1y
OCC F#‘ I acfécgllJtIL “}lﬁs a?)&reg{gﬁeer e pﬁl%l g&aﬁaﬁé 8 using 2

rec obaC| d| ments t
laftabmlaisl(mpmpwt ralso ghd mpmha:ﬂﬁdimgofi the pugadnt inyepioesdthitrp combined

b
apaﬁg%q H}GQB%I%ASIHCQ oy % g?;esB ackeh el‘fgasn 1%811’[5%@?2&6:?%3’[10 effect for the

et or ins
th&lap e Rh® pRvettions @f@d]atgys whidhois tatsodilustratedt inrthe exangples below. In one

aspect the present invention therefore also provides a double- modality approach for effective

therapeutic and prophylactic strategies for allergy.

[0116] The lactobacillus and the allergen, allergen fragment or respective homolog
may be administered independently from each other in an independent dosage. Accordingly,
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Baci |l us nmesentericus. In sone enbodi nents a

respective lactobacillus may be included in the sane
w@b@ymesetit i cal conposition as the respective BCT/R6Y®N000090

In other enbodi ments the |actobacillus and the

al  ergen may be provided sepgrately. They may for

i nstance be included in separate pharnaceutica

conposi tjons. Such _ph ceuti cal oSi t be
QTR 5 U AL R o2 EOTROSL KRISHARY 1Bt o
fra%ﬁféﬁt BRI i Txhhifle MR cheidd ehit sInlﬁﬁltdrﬂéMﬁﬁDﬁ bﬂ@nlséﬂ:ﬁhv}&‘dﬁ ver time.

conbi ned adm ni stration (cf._bel ow

Th@éwwaﬁmabfébq%&&q ysgd ascﬂn @%%V@h@éh?%lﬁosbﬂ%tﬁ & enhance, the

infidn€ ' &%Ené%rwﬁé'ﬁ ST ROGE Rhfe RAEDAsOHe flerdth. ahls6me @bolliments the
some odi rents the reconbi nant | actobacillus ma

b
laciohrecibiug e el allersers mileraen iregment eHressCH YRRARAINIE used sequentially.
lell'u‘%%rg% teg m%rlm%HaF GEd a d38e ﬁ@uﬁW@ Qllé%g&ip(‘ﬁﬂhﬂﬂng a fragment

his mte I*ér gen, Tmmunogdeni ¢ fragirent
therhefr @pfrespectivs bemplog)s prisruhe glaatobadi pbgO%ﬁ? cillegen may be

1138 %if a?lbltllﬁ pede ty(aﬁ %ﬂ@reolfhe gAMb s administered several
pur

i on an I’ sol atl rom a reconbi nant
tumsgalm alhrgas nmypbaladmmlab@dfen ddvarnembeiavesn diveenpdictions of the

e B IR B ISLARE R s o s

end®daenitd thﬂsladtdiacﬂles éx adminsteradheptataiinbag idnceis dasy Theeallergen is

thusgcgmpﬁ&r%led@é% Q?ﬁg g% an{ree %xﬁ) 10% o%h %% g%qg&%a[%ﬁ us lf)'vt%r 3 Eéﬁod of time.

Tltwelafte:r 6nl§thl’_1|_el;]laptr)bﬁdtﬂﬂl[SSSI tﬁ:uidmt rdgeateilly gdmbmstemltlh mrmderstood that in
er . e ct obagi

su?:# gf:aﬂ%gge %)gn 85;1 ?r & %tl“{ﬁ% acggqs%ndf%i; ﬁl%% lg%gn In%{j' change, as

foi itadeke depidied fieFighad rmﬁgulm clal soh’letemblodlmﬁnltﬂame lactobacillus may be

ap,gﬂ‘gff ﬁ]&ge %%nat g Cc%?c%@lg %Igt?/ta fnocﬁL a? ?ller en%ay be apphed first,

asSap i dteindagreanent  or |ncluded |n a separate
conponent, such as a further pharnmaceutica
comml;l’xll Ancordihglyttee pdmmrs&r@fmn q>fdla¢ alfgrgen (gcluddgg Fifregment thereof

res | le r S t
or, %ﬁg E{%m(?l #)Saxlgiﬁ H)IB lgét!abea ﬁlﬁ? ara[{n%?:(g E{I{ gla ‘ﬁ& dfvcﬁle or more
mﬂe’pehdhi&lt [t itteed elosésc atichconpos |calilaﬂn“11rilm bpast] regament Wemethod ina

proﬁlg{laac ggr gle%%sl{lﬁc'c 151 i e% ei%x suchd 1%%1&1*%11%1] ﬁgﬂg@ e Yctobacillus may for

ergen bove
e)amhﬂbeedb)lversdl @rha gsrimsing" step h@s@sdmshﬂyﬁheeﬂ]atgbe nggve delivered in

nents the te m er
o PR P U E K o Pt 5B FEVE a5 LT Qi may e
teuﬁ&ﬂthel “peilngd Sheakublsﬁmehtl}o mianmtmrﬂh alhi}ngdrmpey @c fealleththe épooster”.,
th t te all erge al | enfr »

“m@’é?p?e% eﬁ%?ﬁﬁf 3@“@3@@%&8@ Wyﬁoﬁg ied SIe0iPRg we{r , e subsequently
adr%ﬁis&hﬁplla&tblb@ﬂluf hﬁayn‘ﬂhbﬁ? bakiledgha “lﬁdosuei"u dii i gméerﬁuoa@ thanithe terms

t here r espect
ROEE b o b T BB elrdo BRIeCr g 4 Srden i s Ty on the hos
fgﬂﬁtﬁrﬁgﬁﬂﬁlf tlhﬁle &iéftﬁ*ﬂd:r\dﬁ anb dheg hreéo@{geﬁﬁﬁdls’@yeldt Maerefore, the primer

actobacillu n one enbadi men rgen, ..

oy B ORISR BRSPS 1o BRI TR POGS 4 AR pgon afer the
b&dslifs 88Hposfiiod G or IRRhETbe dedired ESIRESIOSHE EURIPDSgn is expected to

expressed by the reconbi nant | actobacillus. The
take longer to act.

[0118] Such a “prime boost” regimen may for instance be used for prophylaxis, i.e.

to reduce, diminish or prevent the immune response to an allergen in advance. In such a case
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application of the allergen may be carried out by any
route and nethod. The allergen (including a fragnent

wo b@vaef4sor respective honol og) may for instaneer/he2007/000090
appl i ed sublingually, subcutaneously, intradermally,
transdepnal | y, epicutaneousldg or any conbi nation
thereof. As an illustrative exanple, the allergen or

allerg nent, or_an i no th
oy 8 B et do s 1 AP HRB T (AT DRI TGN ity o drine
sy@éionh 1b&ned cﬁﬂ&@ldﬁ(ﬁﬂ@ QllksEen. Irﬁéiﬂh bﬂﬁod@éﬁt@ Badinidgli say also refer
(e.g. included i.n a_pharnmaceytic osi t.i on)

to acpthpd eeEdy 6y GFF poimiRBio Lo b o BB ABTER) g8 o jgihisafion th

pefthit&hg %@néi’i’uoﬁl df%gﬁﬁhlfné 3E4FBAYe BN alkecoaB Ridivedsteatios with the same
several tines, for instance_at selected tinme interval

anfigedi: ehBSIREHEPY WHEPT HESe0Bd JEHT SERRSe s Sedtor than that
ac%lgpe%%{?&!e )ﬂ?‘r e{'ug‘él- {Rdhurdibgioakis nbestodidbd. SARoMe| dmbARRERE £ k®pective

advant age of using a_ l actobacill us
prehyfacty regym:n glay et wed 4o mmtp@,aﬁganplpﬁldq A gdivigpal against allergen
Sm%&%%ﬁg& inventors that a combined application of the
ac acillus and a respective allergen results in a

S y Ng§Hiopt Incsoﬁfefe%%odfn%ntst € nidiRam ol S emiiuas r@bonse to an
ray, Is also illustrated in the exanples

ﬂk%ﬁ@m}ame@me®é5pé@ﬁmmh@m@ﬂ@§@#¥ |nvent|on therefore
al so provi des a_doubl e- nndallt roach
ef f é@&% (@) pErvadiag @ ECURRnHH Ipt a&’ Fé°‘§lrﬁ1‘8$ é‘@ the; ivgption or a

ph3tnhREehital {RdpbSion Rt IndRlePafbbhbifard Mdtobheillad dsalegribed above,
al 'ergen fragment or respective honolog nay be

admeiza] ey ddrhﬂﬂdféiﬁfgdﬁ@tdc(ﬁnﬁmﬁxmlaﬁﬂiaCMthm‘cordmgim the invention or
i ndependent dos ccor.
Blr?ﬂnigé‘“aetu%q% §°‘BP° tﬁ%?d’i‘%'ﬁiﬁégF%gﬂgqgér%ﬁ?%‘gbagﬁfu%r gen

(|nﬁh a _ha 0Q) or fraugr her far
exa ]rl% b%) EPY nglg % & A %Iﬂggﬁﬁ}sgg caglt ?1\1/&?611 (or a
re§péctivet mno@étﬁc hamblop alﬂnré:df),rer a‘rplyarmhmtlcal g:ombgsm(gte‘dharagxcludes at

an ad vant t.h can
leﬁlsﬁr"ﬁ'i}n ‘8?&8?%8 ?ﬁ%eﬁt a{gefl h(e)gsa%g}b%ragg m}d%'?lﬂ%emc homolog
thaieb@agmcnlberalaborfeaﬁdrbodl rrent s the | actobacillus and

the allergen, allergen fragnent or respective honol og

are lﬂmd & cpderinistatihgy theDurleasy immyapgesicefagmené of fneallgggen (or a

00 S L AR L0 s
lehﬁcﬁnobmnuﬂdgamc diragpreing of e dldr@eﬁ)r mayesmptlgq rinusp ggnaq] homolog

ﬂ1 ﬂﬁn illustrative exanple, where the |lactobacillus is
g4 histered several tinmes, the allergen nay be

adm if aCI PPAS&%Y@%%@@I@%@@E&OH% yARIMAGRE TRV steps:

t he us or a r termnating applications o

the qo gg Chithig, oA dn¥h@El WEhSA thdribeS O] eéfmdwmmoﬁm of a

the Tactobacillus 1s adm ni stered repeatedly

regorglinant dlagtobapilbisanqeaidifien tq $he FEROTERT %i s Phpgizegita composition
i cations of the |lactobacillus over a

ac%gl%lt%r o ‘Ei%flﬁ véHiRBh)

time. Thereafter only the lactobacillus is
f urt ﬂﬂ?%]r &p @ﬁﬁ(ﬁﬁhﬁ/ %@Eﬁﬂy s‘ié;ﬁ@%tv_véeh dnS abd detstiged afidrdietween a
in such 'a case the formof m ni stration of the
dayemndgbetial Wegk; and/ or the al |l ergen may change, as

[0127] c) boosting of the animal with a therapeutically effective amount of an

allergen; and

[0128] d) optionally repeating step c) between one and five times after subsequent
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for instance depicted in Fig. 10 or Fig. 16. In sone
enbodi nents the | actobacillus may be applied first as
we2@7/1e:8cr i bed bel ow. I n other enbodi ments theCT/SG2007/000090
all ergen may be applied first, as e.g. shown in Fig.
22. [0117] Accordingly the adm nistration of the
al | ergen (including a fragment thereof or respective
and the |acto gc i.llus be carried out in

h |
tme?ﬂ%g?ggfd’ﬁgwﬁfl é“’Yeﬁ aé’l‘?ateﬁml? di vi dual doses, such

| I.e
pr Omﬁ}i of s Cm(glcatgc;] eébrgfg gtg? §1tler ﬁWﬁoﬂe %@‘L"t&gg?ﬂéﬂ?@n%lﬁ allergen
or (cofrespeid asljhet zﬂkEr gmw{pt@med |b|YUlhe mepprborant legiobaclluseaccording to the

. del.ivered in a "primng" step and, subsequently the
1 ®gen may be delivered in a "boosting" step, or

\allld?n ?lli\ég e?%:av}g Efn QOmé I@x%gl)(ﬂ%tg?@ngféé %#ﬁi\sgrﬁtll% (r)f the lla:]ctobacﬂlus

sexS/ldb semmmgl whﬂe:l thmadsmmsmhoal df ehggartigam yinbledingla framemé thereof or

t he aIIer [
resﬂ’e?%‘ie HOPOF%}% Brgest ]élr}%r?amighA OPeT ngrexﬁpﬁgg]g%tg%&ﬁﬂﬁ 10- In this
ex@ﬂmemralyeﬁcﬁﬁinisﬁwéd)ba@mhhm Imayset Skinoth &xpl&lsduengBhp 2 Was used in

post er und od t terns
conREIARR B - SgboosiH BrDRG e PRI e g ARipafsbn g he e
of tik\Ffek @ NBACOL hﬂbﬁeaﬁ f IdeebhdBis hoga s minhldetiod bﬁncd)mbmant L.
order in which Eﬁg 2{& bei ng adn1n|§éered There or e
cofFe NP Deb i T7%: EPCHPRRED B SRt ot ainvays
chhfléie @t Biot €r). ihenaeashedto, the lRelnd Dty Ripedificakivar IdgGiewas not
boosti ng conp03|t|on for I.nstance he.desired if

affepied h bEEWishg 2ensH9E; 4 |°§’“§<§ﬂ§é Lo anBatpiy, eydpkipes by T-
lyﬁﬁhecy{eg%gho&hh‘éguléted pFipn@) boost " regi men may for

i nstance be used for prophylaxis, i.e. to reduce,
di mpizh By thiy @vaiple, hbminiswatioe of esspmbient b mezaS'hlzrercg expressing

i n advan In.such
o Ay R ET L A T g s
Dére 2ispFBiie T6 ¥éllsefipbe aapablstofteRerding an rstshicomglion golerogemc effect on

al]l ergen. | n such_enbodi nents "prim.ng: a refer
cxfing Thek Filh VIRGrety s PIFEEs S i LoFay B eedtofRrore boserved
thth @u@mth@eﬁﬁeﬂeak]mm (mmmsg&ém ldvals pesernt ef hh@ that had been
eneration o nnune onse u a se o q. fer ai
istsred: Fegp h “¢%7e g ?Sa%ﬁn]e %Céi after airways
cﬂaﬁ@ﬂg@bﬁél shérﬂﬁaanﬂy\ﬁ'le&we& &h@a@eqen@bmmgnmm erd)(msse a pleiotropic

reater than th hi e ere th
et SBT3 B EREEL T R NSSLRe Pl allerey and
asiHRBD 8f tihM8aded CRPWsaA6H ioF m@gbmmms heeusety theerplobieeedd. IL-10
an animal or an individual. ggai nst

Dra v 15, & EHACRD SO 5 F B EAB0 BTG e, gfe miodyipipg Thl-type

cﬁ&kﬁ@ Bd/& Th) $rdddBtidnMIANE c{BRiA 8@ fufth@Ndedtdagddy@Rvels ofl eotaxin
human bei ng) incl udes:

wme@hmp o Todeamisi R POt kel pad 1201&?‘%&)%&1{’%‘“’“ and

se&’tﬂﬁ%@ﬁdeﬁﬁatﬁ)‘h oF BRI BE Fﬂe‘vﬁﬁ'sly%@&pﬁﬁhﬂ k®Be El@%ted in e.g. asthma. A
I ncludes a reconbi nant lactobacil]us as described
sigiifigant reduction in levels of transforming growth factor-B1 (TGF- -p1) was also observed

(cf. Fig. 14). TGF-B1, a commonly known cytokine for Tr cells survival and function, is

generated by eosinophils in the lung and is known to regulate Th-2 cytokine-induced eotaxin
release. It also serves as a growth factor for fibroblasts, thus an increase of TGF-Bl in
mucosal associated Iymphoid tissues of the lung has been reported to augment or exacerbate

airway remodeling.
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[0121] (b) adm nistering the reconbinant |actobacillus
according to the invention or the pharnmaceutica

W@ eomwasd4ss on t hat includes a reconbi nant | act obersGanz/p00090
[0122] (c) providing at |east an imrunogenic fragnent
of an allergen (or a respectdve i nmunogeni ¢ honol og
thereof) or a pharmaceutical conposition that includes

L(ﬁ@ A go%ége rxﬁ.lE@gH?(pt R %d\ﬁ:leheE&an(tﬂfeaﬁ in the

res ve | mmunogeni ¢ honol og ereof) as describ
braabbolalyeciardayage A8id (@aA)Lfadmgnm)e wﬂhge\tehemaltar foethattof the Ac group,

1(314)%(?5J g é)ﬁl fo fr ali]é er e r eépeuet{\geaﬂe a1?d£ri9a°b?@sgf fﬁéﬁenge The

t he arnaceutl ca
numbm:ttfsnleﬁﬂr@mlt hﬁnch mlpaﬂaf thetinflewsttonrrespomsmiogeranggen and which

arehlgﬁglngg B? ﬁcélrvg{éii 5/1a a[ndgg Zﬁc(e tror gxhars ?ﬁ? ggﬂf\aé?ntygggﬁ%g franfCe that had

beélhﬁinlﬁﬁisfmd reeymbimmk ﬂdazsﬁhﬂmfaﬁd Expressigg See psz (ﬂig) 1125} ’J(I@)number
pri m t . )

o o BB BBl 51 RSHE S8, SLEE Wigpiosia

anhlPME BF @3, sebtiond dbldidiaZ4e Ut dfRa |a1r®@ymﬂﬁillémgemhawed)r dlffegpnt degree

(m'és?er‘étgt?q\%‘g\\zlp?%%gggw Oﬁﬁ%&g}d optl 2 l%:g g\ﬁgjﬁ}sger%ia\y[&égaegatwe

coRRAUNaBICHR & 1adtébbéifli vhih beessi ng eﬁéo&ﬁ@a axﬁtd’rﬂlergﬂn) Hruathermore
t herapeutically effective amunt of an

infepap RS SHEP o SRR AeRR: SRR IR BitE. R gontres
thdrbt4 € Iunks r@%@tuﬁlfst S mitd DRSOHEN Bédnnﬁinﬁﬁfsﬂeﬁﬁdlsre@iﬁmhﬁﬁmeﬁ Ncasei Shirota

t t
explsOES Dene 2 FRSYgaRbHay Y AOGbiie: Brbodi RUMEAE Fiighad o profile
uﬁ#r% QﬁFoPAc ﬁﬁ’d’er(@ﬁ pRNdstP Alshﬁn 8k FEBRING @Y Bie 68@th]d) Yriming with
e reconbi nant | actobaci|lus according to the
a Tepenabingms dactqbagitiny inneerehingtiog| Bposting wigyan alessh esffegtiya g down-
Iféﬁﬁmg%ﬁkﬁagi QBspahsel he | actobacillus serves in primng,
n1n|strat|on of the antigen (including a

fragopsy Adarf@sherxamPrp @t ﬂrmmfﬁi’|@gﬁhymtwﬁsan gllergic immune

boosti ng. A respective exanple i [
AR ot A ISHAOROY AP IPTRHAMRFEY: ek SGTPIRHHTD P AR Ezaton with an
alle 238 in SfubBRed %}0 RS Sfol Gnseice De ?coﬂﬁﬁleds\ﬁth tHea administration of the
conbi nation wt c. boost

oo Mol 5 2007 ME! iR Bl ppamic. Such »
conbfakies tan/@bNatial ihpole ad fficapetddlasitottts theliawsion bajired for
~adm ni stration of reconb|nant ase Shirota

Wﬁ@éﬁpﬁgs%m ?}Qelsa?fow@g%ﬁpeg\fl:é gé Eﬂséaé)ﬁ% Flgﬂﬁa?pﬂy reduced
(cEVBP B A &hd atigWeyg). Ahali@n@eachhve stiétd eff@clé baded on a conventional

confrast thereto, the_ level of_ Der ecific serum
1m1@(goﬂwgafpym§;ng the respective antigen alone, hlgh dose% of antigen are needed, as

depicted in e.g. Fig. 25 and Fig. 26. Only subcutaneous doses of 50 ug antigen (i.e. a high
dose) attenuated IgE levels, while doses of 10 pg antigen, i.e. a low dose, caused an increase
in IgE levels (cf. Fig. 26A). Therefore the combination of the lactobacillus and the respective
antigen reduces the inconvenience of conventional immunotherapy, reduces the frequency
and duration of treatment therein, and is likely to reduce the risk of anaphylaxis and to
improve efficacy. The potential and efficacy of a recombinant lactobacillus according to the
present invention in a prime-boost strategy for the development of a food-based intervention
strategy for both prophylaxis and therapy of allergic diseases is also demonstrated by the

appending examples.
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affected. Likew se, generation of Th-2 cytokines and
pro-inflanmmat ory cytoki nes by Tl ynphocytes was

walownneyss ated (Fig. 12). [0131] In this exanpP€r/SG2007/000090
adm ni stration of reconmbinant L. casei Shirota
expressing Der p 2 prined f®6 a m xture of Th-2 and
Der p 2-specific Tr cells (cf. also below). These Der
ific,Tr. cel a f Ractobacill
T
acccbedhhg tovitlee pregumk atventjorcist amimmwowmmmedr@l‘mtent miethod doth for
urthernore .o served that .cir in
B R B Pyt PR, S Bpon of
respedtive il sdtctiaeiug embﬂbanmgam fbr instascei in Shinunstherepy igesdly wghances the
ef] a{jh‘#?’&?gg‘%’ 1%}21? Sa@gé@r alt V\a o gx%;éalgﬁtn ; oIrgs %CUVC double-modahty

roup
apbieadiDgdrerateshhel bﬁ{efgiﬁicceffeﬁ ﬁiﬁﬁ]ﬁtﬁeff@ﬁm@ tredtendntogf a'[l&&w diseases. In

cells_or T regul ator, e | hacytes.. I n at
i s TR BEOV P 4 YR RAD G T o B Bix%y a combined
apblmaﬁfnll itk Red@bRas REEYAARS! of th@@i’es@tﬁsmf/&fmdn dnll-dhOallergen. The

pro uced b% T regul atory cells IS t|-|nfla tor g b
e @gﬁ)amﬁné agbve giresgngpp al F’&gﬁ% Of 9t Eﬂ%ffﬁet n’g %ﬁ mstance be
usBd 984Chobe! ‘Baseﬁhan%gé‘ﬁ@ﬁélﬁiﬂéeﬁoﬁ{y@dcﬁél Ivabiiie tiﬁpﬁﬁ?la&ﬁéi 1mmune system

Level s of eotaxin were also reduced. Eotaﬁln i s

follompesk vl eReHERe! fromutha ermpisienen gf &n FESH ARSI fogein, this
do@hE-S aﬂﬁ) déb?f&@ﬁ‘ Slireﬁfs Ispikr@ftieataisi o ﬂﬁ@ﬁ%v@ﬁt%iﬂ dT4bséquent allergic

been 0 be"elevated in e.g. ast
segdifggatipi.cant reduction in levels of transform ng growh

factor bl (T GF-bl ) was al so obseryed f. Fig.,, 14). .
TGF-IB135] Ty Ordsrnihsh (37 TREWIM YOS fradiFopiditsiqad g pithito practcal
efPeH{ \phﬁfﬁmaj@l RELhAREhIs Gl dow B8 B AbalbY Wagas the filidvwang Bxemplary
lung and is known to regulate Th-2

ﬂ@yﬁ@%ﬂﬁeﬂﬂﬁﬁﬂdE@ﬂgﬁP@%ﬁ%ﬂreIease It al so serves as a
grom h factor for fibroblasts, thus an increase of
TG-- bl in nucosal aSSOCIated | ynphoi d tlssues of the
| ung has ENTS OF THE INY ENEION,

renndellng [0132] Cbncurrently, these m ce afso show

redygesh %;lehpﬂ%n@ﬁf)&ﬂdénﬁshﬂ &fe@&ﬁb@h@ M@ ebailluk f afe invention, a
fluid (BALE) "(Fig i

| 15A), wi.th level simlar et@a cLgat of
pltaﬁeaCAetn@H%Bf uzé/enfﬂwn&r%bu%faf ‘é(néthih& PPRLPEHERFS h

mﬁﬂr@fs t NS gp cgse Q%%gj&ﬂgagygae%)%?%tlgphltallﬁ%toga%euus@q %l shuttle
vdcitr] p30Y Qdedt ﬂ'o?%@@ﬂé&@oﬂ of annamu@gen GADM)hgak. sm for restriction

1@9&%\? qrtp glgggqt%apc tTIgé g%%%n%/ heafm%g é)yglixf*al%gﬁlg Ba.%{s%ﬁ 218 31tes was replaced
byadj‘ﬂ s@dp&h@é %cécﬁﬁ%rfhé e&at pl2 edgen & Ib@Io&r)eX‘n:dhé S#idivgtes lactate

The nunber of eosi [ « »
P e  BIAER RBcREs e PEFICG PGS @5@@@511 gl caser. “Tobl
mhﬂca{e% AghEAbtiGH @inYihiSr Qlquéndd 8f HEEbh 8% 0B bl lanmed h
after airways chall enge showed di fferent degree

g rrg d@'l%]e ré EIB/ 8éfdts @EhoRiakivally atiheinvglyate IpTUTAdTe védiatused for
a

een_adni_ni st ered th a negative con
SBerAigE Db dis T TAEHE ANGHEER gL OBy 18 e Sies for
r@ric8508 Y meS MEiNBENTT, €

[0139] Figure 1C depicts schematically a pLP500-HDM expression construct

under the control of a constitutive lactate dehydrogenase (1dh) promoter. “Pldh” indicates the

promoter sequences of the 1dh gene of L. casei. “Anchor” indicates a segment encoding a
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inflammatory infiltrates surrounded the
bronchoal veol ar spaces of these mce. In contrast
wo b@raexgs | ung sections of mce that had been PCT/SG2007/000090
adm ni stered reconbi nant L. casei Shirota expressing
Der p 2 showed substantial ragduction in |ung
i nflammation and had a profile simlar to that of Ac

pegidkipgh £ i e B SIS e 1 s i
Com gt IQOQS&ép \%ﬁeﬁlaﬁ&l@] !u%tﬂ&ncdn%elﬁfo‘h@lcla‘cﬁbﬁadﬂus/E coli

erglc response.
shittle véngor, Bkmplﬂef;wmdmetl feraxmsatioroel @mﬁﬁ h1}¢ra$é1 @{QM) gene. Sites for

Llergic immine r t
re%ﬁ%ﬁo es are 1c?aeﬁm natSé%q)n @iliﬂe% A 'Eac%l-ﬁeand the NheImeS

atlon wth

(uidellmiedemas mplacmdlhycmt sbqueapg/emag]ang dxe Bln¢ 6 antagenifef. b@fm) n ed
with the adm nistration of the | actobacillus for

t he{GiddltFigumud pesas St(hgmati@élbldw lagtobprillugrerrasier vector pSIP308,
I e t u
RBP4 D a0 BB o o

prmﬁmmmoﬁorhe repunat feee aysy. beSesedrmlmledesa 6équanas ensading a mite
f t duced

o3PS o Gospy Blfeg BY el R EBe g Pl BBE b leETLC ST

eff ?(rffétgb bﬁ?ﬁxde £heft ct‘é Qe %&a‘ﬁ%h nQies PR 'v&gor pSIP412,

t he Ive a one d%d oses o antig

yeaam)ﬂlm esadple & ad@pﬂoc thad miay be igeludedgn aascampfngni bactq]_z@cﬂlus of the
c ut aneou f t ] :

prergep PP A ar By g p i, fTRr Bl g 4R erlenfipefalid agen be
in@oduceedt the sie ofﬂaequwrtfbogme caused an increase in IgE

| evel s (cf. Fig. 26A). Therefore the conbination of i

t he VK81 oBigord § showanthetdstections pbeterplozaws ppEsssipn @ &l p2 in two
straﬂlg ot Pag{})‘ég&ffl fer]f: eccggz ‘5’919 Jgnéﬂdo ﬂalrhbm&[lptége "WP¥eans of Western

duration of tré&atnmént
mtrﬂnmpblloh A wiediof 3 xl 1i01’<e¢n;z wa@ lysed ircemi o lysissuttsr by sonication. The cell

lygaft?a @B?L?)%ag %ﬂgaé%g | nant s%&hﬁgﬁx-PA-@@ gP0k8 Ritjadte PR AWestern

act obaci | ['us according to
intrivenoghless essey. | Avienndciomal Amzupeglolivodisecteh pgaiesy DI op % (dilution

(51 SOCﬂogﬁltlgfl%ﬁt Rl m&husk %ﬂl\ﬁﬁgﬁgulhpt @ﬁ\dﬁ&t 1101, (0¥, dr@%Yeroxidase

axi s and di Seases
com;algaﬂeée Emm @ligoha, bijlutioe lmﬂ@h dvqn@uaefda%pgnelg WY@ Jgyeloped in

Sl}pgn%r%?}[ljé %?aﬁac tdahrb%aCl L SADQME. s Ex%e “Qf*. Pre-stain / biotin

I nan us according to t resent
pmtme niolegnlar sveeglw axmhg‘eCBJsRmbnﬂérfe tlysateg rfr@mL g&/phlfs (2) total

th.for t
O ALDE DA, P, 455, L0100 8V S i 1.
cdsam’@hﬂm hﬂdulana(ﬁj raconaﬂnnang éhr pfbprqtmtpmd@leed m yeast (200 ng). The

er,ap I n
e e R R R L S A R
L.dcw&i |Seirosachal Lt Mwa@pfm@ghbtgane]maheewﬂdtme sspdes geattiob
effect for the effective treatnent of allergic

di se[ams] Figure ﬁuﬁusnagahdw Lalchsei §firqte-eGERttrapslogages into both T- and
cinati O can
SSFHAB b PP PR 165 RS AGIG 2 Heplocty Ol Serosopy.

Smfvﬁsaﬁt(Ab tifeeintdasdi ShivdaeeGRR drelr @ eryoFiatsections of Peyer’s patches from

mice fed with L. casei Shirota-eGFP for four consecutive days. The left shows the location

of L. casei Shirota-eGFP bacteria, in (B) respectively in the Peyer’s patch section.

Immunohistochemically staining with a combination of APC-conjugated anti-mouse THY-
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reconbi nant | actobacillus expressing an allergen or a
fragnment thereof can for instance be used as a
wo cwdAbmsed anti gen-specific prophyl actic vaccP@ESG07/000090
prime the i nmune system foll owed by the boosting
effect fromthe adm nistrati3n of an allergen protein.
Agai n, this double-nodality approach yields
yner gi-st | ects f 1B | OR,.Of_Siib ] i
5 SeeloueBlel Bl rite (48] YL OB O MO RRAUBE regions
respactidely)) arf thayarhe fielda digeyimposieg stlabrte aotbuptis depieed on the right,
r.acti cal .effect articul ar ] ]| :
wiRE B R o igr of P e Jarns BAB Xefls e’ CBifbdk icroscopy
anglgrsio didicanid . anel Sivod-eGFR {cafidef pampt)edistribienrh MRYT-cell and B-cell

ENB NTS OF. T | NVENTL ON..[ 0136] EXx I
re@%@?ﬁ%ﬁ’t@“&?‘laﬁ;ﬁggB%Cfnﬁ%f’tcu'][)%ct o]baci IeInEsa:J%/ t he
o SRE S e, 1 0 U o e
vaboudes of nhahod &4) antl polyatvepind (BakellyindPeyers/Ratthiep by fransmission electron
lactobaci ||l us/E. col hut.t.| tor. 5 d f
g S oL b AP EE R PP Rot I sty SHEREROEE oS 1 or
restrigtign en [.ndi cat f. -
i, R FLEF SE 0  P BB g LR
Vi’?@ Wﬂthric. eagdi Shitoiag (A EotBlemesent2rig ml@empd(ec(fvﬂ;w lcelig) or spleenocytes
N
TGR-BaiytokinEghbductiadéaataesi ta comteni o€ célistalome. @B Sorted€B3 " T-cells from
e of. th h f L. plant [ 3 '
ol aE price St HeHpreRin - Pt R APRER Th s S oRbisC LEEd an up-
rend@gbrf MTCGFePeratuttivn. of the Der p2/nmite allergen

expression construct in lactobacilli. Sites for L

r est[p147] i Bigure ydepictatte inendhscainelder pPBuBOificFT-geltseproliferation and

depi ct g | ly a. . i 6 mi
BBR6E O IRAS, PEl P aPe oL AR IR (4) Capar/c mice
wete hyallyogletiaistere(|vith) 1:xi0afwense dfReadmmbinant LoRpadpr twikitype L.c/V or

ter uences | .
N S BRSO o750l it
thaendof feding andifiicells isalated &omrRdyer’s pasches firepralifelation assay using H'-

0], Fi.qure. 2 depi.ct h l.call t
bl de it rEabSRUEH T 0 EPRhIC 8L plosRE! J05, ygimi or 10 pgim
repdrdBifant lyiekse Dies p2.(BR HALSranalypis ©f sillsrirond mgsanjerie lahplenegen of mice

feﬁ;‘!&‘i L &?@3’5 (?%é)t, Sﬂélg%&%tﬂczg(riﬁ gérglgaliﬁéy@g;% ?Ag shown, the subset of

CIDI5  skellehm (he matsedtérielymphamdeepbmoighifinanty swgashipeboth Le/Dp2

encodi ng the BI 5 pgen (cf. below). [0141] Figure
anﬁ'}o@gi% Cgmp@ﬁglﬂjf&%ﬁ%b&ﬁgfq{lgm obaci | | us expressi on

vect SEE 108k r C t

e AR S S Pl pIEE e ity TmEsTOLI
mjeasae tstabiiished, cousistiig ef CERIL/6 encgeTe pragrob fod withegher NaHCO;
blllfﬁ:%,l Ilile%glq?leé TaRF Qrcfc/ﬁgf %fnpg%meﬁ d g}?periment. Feedings are indicated by the

filled triangles ” A below the time line. Feeding was carried out with one dose per day for

three consecutive days in a week. At d11 and d18, all mice were boosted by subcutaneous
immunization of recombinant Der p2 (50 pg/mouse). Subsequently, all mice were sensitized
three times by epicutaneous patching (at day 22, 36 and 50) and challenged twice by aerosol
with Der p2. Approximately 24 h after the last challenge, mice were sacrificed and
broncholalveolar lavage fluid (BALF) obtained for differential cell count and cytokine
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all ergen or a fragnent thereof by neans of respective
restriction enzynes. [0142] Figure 4 depicts

waedemedsseal |y the | actobacillus expressi on veRtDRG2007/000090
pSI P412, yet another exanple of a vector that may be
included in a reconbinant | 8etobacillus of the present
i nvention. A sequence encoding a mte allergen or a

m%§s%$ A8 fne! ﬂaﬁ e9f hmat&[ggil 3 ké‘é%h rtgfgsﬁiuaaam@t i Q@diﬁar; Qells from

€ repor er gene re’s5 sh

mesk&it@mtlymph 0bddsgMERD ang(splserew dingdl fof pm@arYpazxdlsmoaldﬁ‘y T-cell
ral ela%%b,ggam [1i, L. casei Shirota and L.

i c Uy ireans of V\éstern i munobl ot. A total

S on FOC ﬂl 1|1$Sh¥?? Dl‘ﬂ}%&gbl?i %ﬁg gll)%ﬁinsreﬁiéflie“é‘ ITH)kinetics of

he ce was separate on a
Det pYsiiacifs- terim ilgh fBDBCOACEViE S carh@oglyoﬂte@%ﬂz showipd o esigpificant

d1tter%g % PhRlindes ?XLBG'AWI{E?%Q %%19«? Alat I Qtolg:t:él@éjg kMboost but fed with

tedaaln uto

Lelihyat iyttt e;mgmﬁnam u«nmsetmnnm@lg@gdmmmmto( ﬂnpanHQ@a (p=0.042) and
o Q
Lc fl_;b O%Qii ’Jl“l-ﬁtrkglgﬁ%%o% 3? (c Vé ﬁ{gu%%tt g)‘fl Fé% Eﬁ; ’%V!lﬁjér%e last aerosol

chﬂ&mgé apedlsi for SHPEIO;gipalicatipn \(€6 tA Riscd) @hds leapphe&mr{l vs. 0)

R SRR B o B LR i o

recfefv@rﬂtd—tbgi&/t FIDEIQELC/I()%@ fadohik (by@atib)geﬂhﬂmdm;g?iofbelﬁqus JThis result
ot.a satl es case a
Shivb e TeingaRieeay it L3 DG SR ek Gt M out s

bodstiEOt €i n produced in yeast (200 ng). The arrow
indicates the position of the Der p 2-anchor

f uSi[ASOprEig@ien12 Hepitts apeygekdut profile eﬁspimnn'ﬁ-nBHSL Spleasasiytes were

hirota and L. ‘ t
ooty B FRCee b 0o PORpHE D S0 LB bRty R R Ter 4 daye
in GRS bselby SOMAC. eﬁ:ﬂknﬁiﬂs lday af aﬂtumt’lbcdﬂstvhra' puréfied 13-Iiedl] density
regi ons of Peyer £h bLet. '
co PR AL, BOp oy el SRR B o Pt of 3 »
10SAPOP et aﬁ:BexapW(l(OBg/nﬁ} Yostralt weltscdonsistsd of célisyivthesabsence of Der

hes f
o2 Eomele s oS risatokise (PTG DY HIFAC IR [ gp-speeiti
spleen Ta%ls fibi LIDA2 &G\(ﬂlcb aahpdrédito NaH(B) ande[sqzﬁ! qtrodnedd,lojwar levels

o1 8 0 DS B0 B SRR UL 1 oweve o

LADb fepuse: Piiticdd HigﬁerPEvelﬁ) I’qflull}aémtwt ¢yﬂtcmnwse(TGB-[i19;1d IL-10)
(stai.ni el | regions respective
COHPaWﬂéog’gﬂéR?g@“H%c ?}fjogglgs?p‘ém ng algl three (F:)ol ours, d
d t h
pant il Fiotnl il + SOk mORE FES LS Toaral @é”S%MNS of

mite WeﬁtS@ﬂtme fonas yish 96-mmﬁs phtee(d )d_l()faskkx/wstm mhap@@ﬂ@e of anti-CD3

ané (ré%%% %F é}é‘?l Ct T rﬁgﬁpﬁnﬁt f:”?’ﬁ% Im%g]}; h mgrﬁ?calxtgaﬂqrer levels of IL-

13 atiacdt ﬂl&l%lgt{lﬂéaﬂiﬂieoﬁag&l el 74, Shef)EF N byeantl rIIarl@I (twals |snmlaoto Ac mice)

o oy RS R 5 L6, 1 Bl g o

LOWpt RISk %ﬁﬁ&d@le&@ﬁeﬂ 0dvel of TGF-B compared to control groups (D)

[0152] Figure 14 shows the profiles of cytokines of the BALF. The BALF cytokine
profile of mice fed with either Le/V or Le/Derp2 compared to the NaHCO; control indicated
a decrease in effector Th2 cytokines (IL-13, IL-5), proinflammatory cytokine (TNF-o), TGF-

B and the chemokine eotaxin.
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m croscopy. The arrows point to the position of L.
casei Shirota-eCGE . [0146] Figure 8 shows the

wo neaari4e of TG--b production in T-cells co- ceCT/86EH7/000090
invitro wwth L. casei Shirota. (A) Total nesenteric
| ynph node (M_Ns) cells or sl eenocytes from nave m ce
co-cultured with L casei at a ratio of 1:0.5 showed a

o S Wi FR% AL B R S Sy MR A LRALY and g

weire 66thingd b4 Qr‘po‘sﬂaémfdhﬁllai@v efoﬂ‘aﬁeﬂ!ymmﬂulhlttu}ogwal HKH staining. The
casei at a ration o 5 or

Lo PEREst Pt aRcrs SAICDo 584 oA gfiPudGe reducton in

Bﬁqdqpﬂlz&llfo%uﬁtlt"'ﬁmﬂﬁﬁtbgﬁ%@rdcﬁvﬁﬂgron%emem}fallmgg(‘é\e] (AY. In addition, only
prolireration an regul at or

Lol {5 o SOBRHRRHCTRR Frsarbitagy A" TSRl ol Shibited

okt Hf$haRf PHagis ! M ﬁd@y@: 96d Ybsimvpses Bf th BALF Lung tissues
Sm%%glenbfﬁtg%gts Lc/ 0% ?)gr%vm Iodt pS c/%mgr NaHC?IB co

fropiwepisprensiative (Dcl‘FPr iaEaghoRguR WFFWBO‘H%WE é‘ia%‘?élunaxﬁeegons from
twdGEfosal gfﬂg&' el (@tanH Iif) sﬁBQe(PE bh&@IuRE of Binikraf Birk Sy inflammation

I sol ate rom Peyer g]atc hes for proliferatian a%lzf
in Ugig gaar@chmv@ao@tlthe@nmma inflarempiato ipBRates dm the hregehiolar spaces.

HARRE %%goc{ssu%rs %f%f%ﬁj&%l\ﬁﬂ@j A 88 B}Qn&rﬂém ((!f ﬁﬁmpgﬂa@ﬁ showed

yeas anal ysi s of “cel
dlﬁﬁﬂsmn tegree (Ingpdghtm telessvere) rafcthef eBway t lnﬁly@ﬂgb 2m{1hm51ﬁt0ry cells

w0y S S R, ol ShOpp i e oo
F)whoweedi greater edwmntioy in flemastory infihsates, bévﬂmmoﬁilﬁﬁﬂl}éﬁl\yo that of Ac
r%{ oup conpare that in NaHCO group. [0148] Figure 10
& pl cts a prophylactic regi nen used. Three group of

oMLk fekorssati g o, G e

C&?@éx/é Riidd wefe pr;msmzeiby Emszutmu@ naisbing “tl‘lh@féféé‘ﬂlfﬂigé‘ﬁ gt day 0, 14
anggﬁgwgﬁ f??, fh@dﬂe%?t(ﬁdD th&ifid kdrBfl 1oE ANOEES Td¥ all mice was

' ne. |n was carried out wth_ one
dedamm'mepbé)b’ Eld§Afand ham@  GoRgiaveh e Rfiep SV erh SubsygieRtly divided info

J_ (V1 § C. or
blorfd ALE: ARlahy TsCh ew@ret}@@%lﬂaﬂg By, GRS WA utler, LoV

| nant Der p ng/ nouse)
L@b% &g fewedky, ong| dosm@edm(/efp@thwwnﬁq0§%w dapyp dpa We?}@g%ttgﬁy 55 and

SR R R el 08 Buetfeg s v

lad nticeaf ¢re challvpgddawticedtyaderesawith mece?- e n@,é mlfPB:SédF ee ings are
m%ggtfeg ‘r’:)g[a% r}‘ﬂ} %ltﬁﬁ%lle%r”laﬁagﬁ thd &%}Ectéﬁﬁlng }in® Q&ﬁh&&ﬁa&ﬂfr24 h after

count an neanaIyS|s and
thé larsg chabiengen ened wx;pl sannﬁpeécmlldrBf(sLRE)?tameé i digerephal cell count and

03%“ st e TR gﬁ&%&ﬁn by BB dA0EaR fedthMes@iithic lymph

ELSBE%i rimary and setondary T-cel
nodes tVIN)amdl eplécak ivese abtainyé der p{l@mtlyg]indzlsglwéar}: 1T§¢ib\ﬁ§1ﬂlre and

M eci fic inmunogl obulin responses. The kinetics
c ay95speci fic serum I gE for mce receiving s.c.

boosﬁ)lgg]t B‘lﬁé 19%@8&%\’6& ﬂpsp‘%ki@@iiﬂ).}rﬁlﬁgélobulin responses. The kinetics
of Der p2-specific sera IgE, IgG1 and IgG2a for all three groups of mice were as shown in
Fig. 17 (A, C and E). Mice in all three groups showed a decrease in Der p2-specific IgE one
week after the start of feeding (A). The IgE level dropped significantly for Le/V and Le/Dp2
fed mice compared to control mice before and after two consecutive aerosol challenges (at

day 69 and 77) (B). The Der p2-specific sera IgG1 was significantly elevated for these two
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di fference for the three groups whereas mce that did

not receive s.c. boost but fed with Lc/Dp2 exhibited
wak@niitiseant attenuati on of | gE conpared to theCNaGiEd@R000090

(p=0.042) and Lc/V (p=0.004). The IgE titer at day 85

(cf. the right of Fig. 11), 41 e. after the |ast

aerosol challenge, reveals for NaHCO3 appllcation (cf.

vs. D) and Lc/v i catjon v f t
SOOI Bk oF B il 1 £ g%'Q A} Gflnged even aftr
airsRfPeiaBended (T1aa@ Dhhat did not receive s. c boost Only

Lc/Dp2 fed mce ( vs. O exhibit conparable |evels.

Thi 40158% UFigusdh 0M8S shived o @eddilegofiviselected tctytdkxﬂd@pﬁf caleen T-cells.

SN TR AT T S —

fopénoﬂwr C e.laysT mGkd }bl‘ésen&pd)ﬁﬁm C)jﬁtEtSmn&fcbyQ)tﬂ ke d-ceils txtege purify by

oty s by L 53 SR i

rééem?e of@%lbhﬂﬁlm%ﬁ%r b alétoéni(1€pg/Mly: € onfolRElls consisted of cells
purl fied bé Fi col | denS|t centr|F
’.1

ek Ber it Epljure, medis ve gtipne] for i PO i BF LS4 Foth the
Ld(/ﬁ}(%ta]@d P&/@S%ont rsﬁéwé’d Qi%rﬁ@&nf\ﬁ@féﬁﬁ‘é In FFB&uckBh oP2h-2 cytokmes (IL-5,

ol s consisted of cells in _th
ILalds 8ard @ zmd aon-gienificagt dugreeseindlh-4 aperidTont C&irrrpéﬁrdf%NaHCOs group

(Agy F? Kipp ‘i’(ﬁ{ ﬁ gxl ﬂcgloQXVa’sz-lafs@aecr&ﬁ@d 89! NB3FRPEpiotihion is detected in

een T-ce ron1 Lc/ fed m ce conpared to NaHCO
al]athdﬂtﬁdgromSoduced | ower IeveI s of Th-2 (IL-4, IL-5,

I L-13) and_ pro-inflammato k TNF- a
l—lovvdogﬁ 71t Kigure APpPope WPBls 15“? ' necsaﬁélgﬂ%sr of gf, g}egeq%qnc lymph

noTiﬁ§ 9&1&' @B@I Men%ﬁ&ﬂf ifRSshtdrit Frmph abdhs!| (MIIND) veeREB@ERE fdral8 b in 96-

| Fig. 24) 0 1 5 E
wellsglge 6 5 1634eGRiAE) 5 66 Procere of -6 8 CFa HOMERS cels from
th{l BT Wl%?zxéﬂd 18/¢ %réﬁ@ﬁ @orﬁﬁSHrédethé NEH@@);, Erduﬁ sB&w ] dyokine profile

105 c in the presence of
shamed acaga sigvificempdecroase @hm and pro-ipflampagry cytekipgp(IL-5, IL-4, IL-

-li' aRd PCRTAS BN ARk the TOWEE r@éﬁ@iti@n @fas klevatddBin cells from

non-si gnificant decrease in IL-4, IL-5 |FNg
b(ﬁh&lellLCDP@)a(ld /é/fgl"ogﬁ’srﬁomﬁretiéo%@tfﬁi%r@)mconpared to t he

NaHCO 3 control grou A .
VEN 021 ¢ Fgstet Shying gitiles cEespgam s P S YisB Mg goonifced
20k aftEFth 1620580640 Shdllengeoimtl BALI wekeshidihdd foP EpdkinEbgilyses. In both
14 shows_the profiles of cytoklnes of the BALF.. T
thedicr a4 BRIG o ccppard i Habiby sgupnt o Rapopighiogpt destease

mLtﬁ)’t}P%JQ?ana 9{?81@&1ﬁgm{a%r§rh2 mfét@scmu ,at -4, M-G/amﬂ-aa TGF-B) and
cy oki

decrease in effector nes

Wl Ui Bythogrelmé.hﬁ@ leaigsingylar tp éiaﬁamf group.

chenpki ne _eot axj 0153 15 d BAL

anal P79 Figpre P@Folhsgx}aqﬁeﬂﬁgs@ﬂgﬁglaﬁﬁ%ga%dnv&&? dungs and a

b%ﬁ&l?ig{iz@@la@ ﬂTula DASLiBeARIRks 64k rB@ng-Emdfoafed aRa Ibysth Isc/¥irugld Le/Dp2
i's oglca

havs sgpitar igm H&E S%}? ! t?@ﬂ%@ﬁiggﬁlgl /le?%%g(ﬁr On &ro pa(Achand is non-
s1éﬁ%@&fﬂ'yqawbﬁthan observed in NaHCO;s group (A). Differential cell analyses indicated
a reduction in neutrophils and eosinophils for both of these groups, no changes in
lymphocytes and macrophages counts (B). Only the Le/Dp2 group exhibit slight reduction in
monocytes count in the BALF compared to the other groups. Lung tissues from two
representatives in each group were shown. H&E staining of lung sections from two aerosol

control mice (G and H) showed a background of minimal airway inflammation in lung
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BALF cell count, simlar to mce receiving only
aerosol challenge (Ac) (A). In addition, only Lc/Dp2
wo eah7me3688 showed a reduction in recruitnment of PCT/SG2007/000090
neutrophils (B). Al groups exhibited simlar
percentages of macrophages, 4pnocytes and eosinophils
in the BALF. Lung tissues fron1tmo representatlve m ce

pall'gg%'t&%%nh\g% g‘lglﬁ{ﬂ\[la\ﬁbi Shoimgy uglg‘% tgé t%é @g)n% ayglga_ﬁs However lung

tis§uR® WE tnide HRGK QNaBICCH gbupmenhﬂmd:d dlffemy degriet dmoderorioi gevere) of

sy EHGBOE Dot s BroungRE s ey 4 Ol pRERs (4 and
B)"Cefiphragaletd@08he( Eo/aNEC Bhd @)ChnHCILc\M)ﬁ)ZS(EI’BIid ) fgd (mnpe; showed a

gr%?q?“w@dc%#%ie ST Ry ity S Pubar g s

air | ar spaces. Cbnpar el
Lc/ Wl gﬁgmﬂec%n %e@lc pgﬁtbcil\;eegmgen st he‘%é rFée/ éan{h%t lactobacilli.
In ke {hBfabafidatgifngn] thfol grblﬁlﬁt (ESJSM%I mige pxeﬁ pilegensitinéd by egicutanous

A 6 d
pafcl;g{gévglgu{eg gt;lga{% %s lj':{]g F]i%%ea)te ?ﬁ Cd%yigﬁ%%%d 28. After resting
folCHY B;szsﬁioﬁly GEE \f&b&ldéfseﬁaﬁsdhﬁﬂaieﬁublyy R0 oA grmps (Lb vs buffer n=6)

atching with Der p2 all
foﬁ%i«;ﬂha@t tioeiss| l6ye FecBmbmaR fﬁ%egr i ?% Yad st 1R fea ey geyp- Mice
wéch rfecﬁhehly%?ﬁ Y@ oftle tREKE E@Qe&yda@MZSﬁqda’Vw (baseddaynsl beth groups
| evél, the m ce_ were subseque % ¥]g ﬂ |nt hanced
wqrﬁ pb@leggqgiu@g aqrﬁseéynthp@erdh (égng W E%m%é’ S) s Repdines o §7he enhance
patitd (bEah], DA inbREGO3f BrtnkBécondtfiéénd wekd tB apstoximarsie RS h. Mice

one dos€ per day for three consecutive days in a week.
wene sapaificd 8t ch¥rifos primasycand seropflarg ¢ ulivisc ut aneous
i mmuni zations of / nouse a_week

mi cd01d] cFignxe 231 taa’fgwhéé‘/ 8&’6’%%815&@% rﬁ?@PnspezA ife 7 days of

actBe Fdih®, 411 HBEbauatice dF ﬂ:@:SDéHpZ-z speaﬁc aéranh Ig¥ (Ahevakiobseeekd in L.
triangl s "A" bel ow t he depi

cangi DI ER| GO RNt IR o o R gntegh g dp gdditon
thS Tk ph L sp &S @ BGuBALG 1 QBf a8 efbnifRantli fﬁfce&lﬁelﬁd i@ kheClekhsei/Dp2 group

afé? i-’? fdp%‘go% ap%xtfegtg%l?l{?g,a ﬁgﬁagét he gl;ﬂ%g % q'l_'ng(wﬁ(h attenuation of

102488 0 Mals Giteedindl. Q@ﬂleVﬁbﬁleQﬂtsﬁlleﬂe d:yfoﬁtnep frofegeyorslagy culture in

secondary T-cell culture and cytokine, a

si s
(Pivguedatszentesrtihe msap ohdata Fary 5 Goptrpl migh %ﬂaﬁq ﬁ:&;resen% bhe mean
ofr &%&&d@ﬁﬁéd frJﬁl%otslea BLICSE fed BEite. Ao %p@mnés SroSity ¢f th@ @een T-cells

a for all three grou
fr@nm lqufep%@i mice apg&po@e% ﬁ@lsE)f rqup@glaphlagqogaclﬂﬁefrgg mice (the pooled
cdlls QE&? QY\?fd)ll?erﬁﬁﬁr £ ﬁﬁﬁ(ek Ebraefegﬁﬁtoiﬁ €4is§ kiowle@ mo@ierence in the
week after the start of feeding The I gE | ev

TE Gt G (coma 1D vk Bavics Bwer St dgd with L. case
Sl’fi%ﬁ?/ﬁi}g Apbed Qrmrfcpéasé'rh:{:?-rpﬁlfl 1§ ik {(Ar-16 WRd TGF- [?()) I;roductmn

consecut1 ve aerosol enges (at day 69 and 77)
Bifffer-foé miggAnspleisinbeled @@Hes quﬂomha@ngha‘@tﬁgﬂ TR F’gﬁe
el evated for these twogroups conpared to co
2t cHy6B Fisnre 24 dspiatsrrormatthe RiEaRg iy

be meant in any way binding as to a, or the, effect underlymg the methods of the present

i ce
erstood not to

invention. Epicutaneous patching may result in reduced levels of IL-5 from TH2 cells.
However, the recombinant lactobacillus may cause an increase in levels of cytokines of Tr

cells.

[0163] Figure 25 shows a schematic of the experimental protocol for the analysis of
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ai rways chall enged (C and D). [0156] Figure 18 shows a

profile of selected cytokines of spleen T-cells.
weploenosigt es were culture in the presence of DeeT/pGR07/000090

(10 ng/ M) for 3 days and subsequently for another 4

days in the presence of IL-23 On the ninth day of

culturf T-cells were purify by Ficoll denS|ty

centrifugati on and a r.oXi mat 1x1 05 | I e
hagRe! QAP EPoR O BRE T OR e Ml S AU g o ffaneous injecton

withRGoWeddse Gﬂﬁ @p%)ﬂﬁ adligtedge D SDTEé)Fﬂf)Der(ﬁcmbﬂ ady Oyell, Bsfollowed

ted h
e Pl Sob s e MR 851 QA S 8 1 g

of b%{ ge%nm f&éh%%ﬂ% $h0yE 40 9h@ B2 f indantrifites baatag 6it dor T-cell
ction of Th-2 cytoklnes glL 5, hﬁg 13, IL-10 and
cyfakme analyEh |qq11€8]rft31°§ @/@fee%}g]@cqeﬁ q.3€rQpo alﬁ"l\‘ﬂ*—ﬂ alonec 5 npar ed

to NaHCO 3 h
a|os 164k r]@ggIgdZ 1ctsl\%\e -{csgo @)u’g fge %glg)&a? g%spvg%e in mice.

Ml'clrg (\)&%IH pltnlﬁ@d b rsﬁﬁ‘%ﬂn@&% SinjeLAdbWlth i lgWr dbsd Qwﬁﬂwyhﬁlafts 10 pg) or a
sel ect ed

f of
hlgho@ég (@@kl squarpy 58I He @¥P§r é Egﬁ%\llgg@gcgm Scee,s[c]t %ﬁﬁr Wydﬁg%of Derp2
%Wc:elu}(ﬁﬁa@mﬁ umeume Jcpgpeéﬁichgﬁ AR @%GINEE)' sndlodba éc;amergs of mice

fwell), presence o
prifivd MﬂNsIOWeqlqss qrrh;ah @e@qq of st [ 2 ppere adr?EF“ElH)ﬁ@’ k@}’r @&% Data are
exgrg qnéaﬁ 4 Rke 9 kOB 63)QWE HaifedC3th@dak 8 -t @ér nBependent
§>a hon- signi nt decrease in Th-2 and
smpprlanannatory cytoklnes (IL-5, IL-4, IL- 13, IL-10
and TNF-a (A In_addition, the T

~- bl . +
pr odkSSI g%ﬁ%z'éﬁ%% SYRIP (e ppadysis W%Q?;W piRfles opypjenic CD4
T-@fﬁﬁ Lgcj:ic h¥o 9‘59 Uy Sl\/ﬁ‘c‘é'fiﬁﬁfeﬁ%ﬂhQO‘@%Eé @D, @f QdfPof thOfBEE) and high dose

hows the profiles of cytok f _the BALF.
() 0% Do, 688 Tl @oac%z(@) e Ebiecterlao |a%r§§<ﬁ&§ﬁi Depp 2 exposires and

sa&g@eh ol Yy &4 dslﬁé{ﬂg%lt‘é?%re%lt@eﬂ Qi 196 2/ 'f&kl'Ortﬂys Purified CD4* T-
anal yses. I n bo he Lc/V and LC/D%@& conp red
cellpofNAHT giliupsl splemepyies werp sHmalpigh wis el for 24 b,

anp%tgl ﬁ—ﬂ'Azw%qscﬂéth k‘d?fﬂh@m%; 2 OF SWklel dpfesdidd: Parifibd €D3F T cells

- b) and chennklne (eat axi n)
ﬁmtalgegmaé@}@ n@a@enmcev@)swerﬁ ripeladed; @ft%ﬁipa’aﬁ‘onA@aglb ppfcphows the
d4splddfdd &, peliepitvied ehpgi cal
lgﬁgég% %#ﬁgkgﬁggagﬁgga é?%%%hoalsgolar fluuﬁ)g

an a\;ﬁ Fi@%@é 28 QRpiels dyRkidd hdbfiled dif ¢Rhsid nbdvatin kaltre. Mice were
Lc/ Lc/ Dp2 _have sim |l ar nu

prfndd Wik sy Agsodb S0 WL f¥ gl s G150 £F He GRaRipieioagy PBS on

de§tda] §aﬁ@§&§hﬁé@ dd &8N0 Vyhpveddet hare Rbseted afd blﬂtulN?liHGfB to 5 days
group (A). ferential cell analyses indicated

indlbe pbsesh afr DB L] Bt <Culfvr BEETHBH YE© e fedet fdpmalyzed for
II-NIg ), 9 QM PB), I‘ﬂ.09 ?@Pﬁﬂeﬁ) {]f) Lyamaiacy IS%? férithtion by ELISA Results

hages coun the Lc/ Dp2 group exhﬂg
sIeantm rep@d@mmvemf annc‘renmﬁ@m aerBems. Ninghse BAUE= 4). * comparison

whR Y e LQphBRnOWRE HB! UOSs, kHlQilkd SuRErS 1988 L9 independent

samples.

[0167] Figure 29 shows cytokine profiles of SP cultures. Mice were primed by
subcutaneous injections with low dose (LD, 10 pg) or high dose (HD, 50 pg) of Der p 2, or
with PBS on day 0, 4 and 8. SPs were harvested on day 10 and cultured with 10 ug/ml of
Der p2 protein. Supernatants were collected on day 3-5 and analyzed for IFN-y (A), IL-4
(B), IL-9 (C), IL-10 (D), IL-13 (E) and TGF-B (F) formation by ELISA. Results shown are
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representatives in each group were shown. H&E stai ning

of lung sections fromtwo aerosol control mce (G and
waolRooshessesl a background of mnimal airway infl RBOTVEG200M000090

in lungparenchyma with m nimal inflamuatory

infiltrates in the bronchiolgar spaces. However | ung

t| ssues of mce from NaHCO group exhibited different

ree (npderate t evere f_ai rva anpat.or . .
relF TS0 WG GBS SHOUHT Y "o 2ol i Coloparison with
PBlsr .05, & REnpaReaesth HDaR.(B) twdnitpdSmtient s tytest) bot h the

(C and D) and Lc/Dp2 (E and F) fed m ce showed a
g r ef0168] rEiguetioaiepicts thepiodifaraicnrand icpioking respesse of antigeg-specific

T iﬁ‘illé l{lgonzlcqmﬂg%ﬁepgg% Hiﬁt"‘ggbﬁe ﬁeluwsgﬁhg s\];)gg %’18 d& creﬁs %%re derived

ﬁdnii‘s‘ﬂla’(ba{ﬁﬂd duitureb I’djfﬁﬂi& tpaehape;umso uggf rToEm p2t pvmtegr awsceus were

oo o AR ST o Bl 0 o

(HBHTEDY @f&]ﬁr tém okAl@RUTES alohb)ti@rthe wedentgof Mrer @4 protein for 5
days, onI g[ onders were d| i ded equal | d
days)ey Wﬁé e P quﬁtfo&resm)nge) o er{alil %}tr the mdex

ofIIHQece[@Ql@HﬂaJ)‘ asﬂpelaafanpwgs HakefelsteDat ﬁ22hs/ﬁﬂels§a96d o ImelL 5 and
rou ce were fed daily for tol;i f 4 wee

ILﬂétm@@ﬁ igm (b, Resplty @h?vsgedg}me aygragg. P}g{fﬁlglents mean =+

re SRYLH 1DY; P&Tgnak Iywitm@zraloa 23‘:(1(16 PDtektip<k003Y]
Se\éﬁés C&Headl ngs of thensei%%a%ced pause E:pEnh)Il gn[‘p

i nd' [¢EDP rFi@fIrebBP f@l@ﬁ@@%ﬁégiﬂl@i e, inveialt akdies w1th recombmant L.
approxi mat el y

f
cag hiteig Rt Vast RGP § > FIcEh TGP TIREE) B rge spmin
Ndﬁé@%é@} i%aﬁﬁ?L&U@ L) Gnd PNEREE/HH/B 1 L EResesBt 5; n~—4) Mice

LM AT TR TR A T

an%@v% 'Togl'fﬁ&iu@% éé@ﬁgncgfsé’ YoteRRARAEEY0 d0sds WSt1x20%0fun Nikee were bled
contro

ou In_addition, 2- speci
weskhiR P Qe B SRS mwogfﬂk%%‘gffrﬁ fhied bYELISA
Mice %@e?@éa/c@ﬁgeﬁrpa’ag/ ®Rt80 TIIE Eth Rfyeds Emﬂ&s fag@ dplegh were obtained
the NaHCO3 "control group only showed attenuati on
fowywlg@mlxseer 2 1 days of feeding. In the profi |l e of

spl eni ¢ t oki from.second ure Whi t

par SOV R I RePBalte AR cEiPr bin St O b Belobulins
oHRliAGHKb RIS AL FRERSAI siphiicart dveRfof Bdb a5 ejdcificlig1fdetnted, whereas

pool ed cells ' yt oki nes profile of

nq %@T@?i’lnbléﬁe ﬁ“O&SIEF"é‘ES%%g ‘%%F ﬁletﬁfff‘?er fled m ce and
ng|l§ﬁ7ﬁ3®§e SHoAEIROE oy R bt SacRied iy (1! e 34

iuﬁtlevals o€ Iré@)at«sdyowed(m TS eveze detecﬂedtlheT Tdellls from Peyer’s

I F a .13 Ki.ne
o0 Treers shtprad R L1 o0 s P el Bbionoe .
cdsE‘zC.S'W/ B 15 %@M}ahﬁﬁyedcptb@idlmesf @l I‘egdl@oﬁndytdl@eskby T cells in

production. Buffer-fed mce (n=6) vs pooled cells of
PeySESRBFIANt | act obaci | |i-fed nice. [0162] Fi gure 24

depi tre del pot hesi s i

und e[ﬁi‘?% epl%s% GPH{;Iei‘/ ¢ Al vqﬂéfce Kl@pﬁ%p H%%aand the %mmo acid
sediericB @owef I"nﬁi. bndﬂ@déﬂdo&d:)nﬁ tHerutlergeh Bowiss, afed Meannp]seﬂllustratmg the
present invention, in the expression vector pLP400. The additional base “A” at the 5’end

"1".

(inverted) was introduced to shift the gene inframe with the vector’s indigenous start codon.

[0173] Figure 35 depicts the nucleic acid sequence (upper line) and the amino acid
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I nvention. Epicutaneous patching may result in reduced
| evel s of IL-5 fromTH2 cells. However, the

WO e@aimi4s@ant | act obacill us may cause an i ncr eaBET/8G2007/000090
| evel s of cytokines of Tr cells. [0163] Figure 25
shows a schematic of the expgyinental protocol for the
anal ysi s ofthe effect of subcutaneous primng of on

m ce. were prinmed.b u uta ous,i njection
secﬁlepgﬁ,\ilmgr m(eL%e 1p r&?a qvf tge ?lﬁ Ay 81_]868 i exan}p sfllﬂustratmg
theSreselt Fvemticiaih Be e)ﬂ)resgxonfv@étbﬂdeSOb)/Tl&b ebidﬂﬁ)halvbalsdﬂ“@é at the 5’end

2 on_day 28. Mce g}ﬂel sub%]ﬂﬁted t ero o] halatlt%rrgcdOn
(inypresdd) ovas infgpdupedgp shdt the send iRirppe Wit ‘ée" IS 18 EiQys gt co
The8equeBcAnludedt th@ AkhsAlrhdrice 8£IL %séﬁ@%n@ﬂorf)or T-cel |

cyt oki ne anal ysis. Control mce were subjected to
aer gerM] | TdEIk atdepletsai‘maytolbﬂélﬁ%fﬂdélc@lspkem GCD!@prceHs bsheeal-time

ki netics of I fi ral in mec
PGR. Micgarme fwitﬁelawgg gﬁ&%‘gﬂ:} gBe oclqn‘éx)eltrﬂlcg Wtk sub] ected
to qgl%@olfz\é@ ’[je? psﬂébéﬁ)ﬁﬁes 44 sﬁ@ﬁlﬁ&ﬂ 0’111 (hiygﬂl Sp&ﬁoo@iﬂsaﬁﬁte cultured with

T A AT R P
wifh SREED3! éildl Qgi éﬁQS f&gﬁ ht, Bhd tBORNAGERre( i69lateldtior theOdnalysis of

mce prinmed Wt ose or high dose of
Cydém@rqxpr@é-‘dom )PuEﬂF@ﬂD i ella fremeagsrraaiched ngye ﬁ%lﬁg ﬂ%sme included
foﬂ d]éppencane Re fé§9ﬁ¥ %‘ffdﬁ lhc%fé expiiiBGtts Srekhdwes t*: T9fokine ratio is

nt - sa ure 27 depicts, an
deRTmm@Rba eliriging gheomlwf @k@h@e@Pgﬁf ofthe gpesmerial growpisample) with

Tab. 1). Mce prined with | ow dose
th%ﬂ%%%@uﬁféahbla# Phe figure) and high dose (HD) of Der

and control mce (C were subjected to

aerosol i zed Der p 2 expo g{ﬁgl sacrificed on day
64. Spl enocytes were cul ;Eure lJ\E/ivft Der p 2 for 10

days Purified CD4+ Tcells of Der p 2 cultured
spl g t agicsaised & HaLbadveidg Wiliskradve ¢xaaia&s ame C57BL/6 mice, 3-4

W?aqrfftélo'gﬁ&w%lr r%?ﬁﬁeathamﬁﬂgnté%?@??&lﬁ? thg it ool Ypiversity of

slﬁgiploﬁe fme meve: dsﬁaaxﬁﬁﬁgwagaw ﬁpmml a(ur\ammlr;?ouogmb uskeldin this study.
for conparison apd sho ied cyt
Stpeks of, nﬁ%tmgcﬂngde étéqqgﬂoﬁeasgzl‘%% %@énngr(t rhazf%?% % used in the
fo%ﬁzﬁig%qaﬁyrea wléﬁail&ﬁﬂ infiligutecinag b0 Vsgloyrekindatored at -70 °C.
profiles of Iynph nodes in culture., Mce were prined ,
wi't hOILDeY Sinnsacz(chD;nPal@smg yersy penforrhedions analysi, ofgpcang ysipg Student’s
_ ¢ ' FRsnC Ghtub 1088<0.05
ol alf B R g BT A dcthach 09, BRSERE (5005 was
regaxﬁed&sigyﬁcann the presence of rDer p 2 protein.
Cul ture supernatants were coll ected and anal yzed for

| FNE@arhfle 1: Idenétra&ion éfireCoribihant IL.caidél ssimacenhfikced green
(E) Tormation by ELI SA Results sh
representative of 2 FUHIRSEH tel nts. Mean

s.e.m (n = 4). conparlson W|th PBS # conparison with

HD, 107]05Thé WOFP gehe thaSutgifiéd By pelyestasé ohain reaction (PCR) using

Exga%grﬁglq ?'rclehty DNA polymerease (Boehringer) and synthetic primers BamHI-eGFP/f
[5°-CCC CCG GAT CCA gtg age aag gge gag gag ctg-3’, SEQ ID NO: 3] and eGFP-
xhoSac/r [5’-CCC CCC ctc gag CTT GTA CAG CTC GTC CAT GCC GAG-3°, SEQ ID
NO: 4]. The resultant PCR kits containing a Bam HI site at the 5’end and a Xho I/Sac I site

at the 3’end was subsequently subcloned into the Bam HI and Sac I site of pTUAT (cf. Fig.
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sanpl es. [0167] Figure 29 shows cytokine profiles of
SP cultures. Mce were prinmed by subcutaneous

WO ngogarisens with | ow dose (LD, 10 ng) or hi gh BPOESGLWDN00090
50 ng) of Der p 2, or wwith PBS on day 0, 4 and 8. SPs
were harvested on day 10 anggcul tured with 10 ng/ m of
rDer p2 protein. Supernatants were collected on day

o S T TR, e Bl bR @ o

HIRRGH T 58 B WM RESSERIRSER Véthdry 6f BE pLIS00 (3fl dpen)dent
experinents, nean s.e.m (n = 4); * conparison wth
PBS OIFISP Qﬁe uféLAC gefieandsheh tehohed By dige@iofSyitlt Xbe Iakdubithg in the
Student S éﬁ? 68] Figure 30 depicts the
GMEF%FF$§P§FFBHL 4-Gft'oki ne response of
antigen-specific TH2 cells upon co-culture with

CD4+CD25+ ceIIs 'Antlgen specific TTZ cell
Eea : gege and Blo £ 3 gene into

50 ng of rDer p2'prote|n. Telkogel | s wer e cultured mnth
splenic CD4+CD25+ T cells 0T mce prinmed with LD
(LD+TH2) or HD (HD+TH2) of rDer p2 protein, or alone

( TH?OHDP ng)44lrbp fregomene o€ %prchiNBewap a@plifiet by RCRorsing Expand
for t i.f ,
High SRt Jo n PEOEHGr SCEeBh e dh8 st THASS; npapant 5
ccml:ij@lmmcGATCA&mmmramCA\mm«m@ceﬁ #EQ P2 N¢rs5] and
an assa s
Dtphedieh ratectbrbitir RetAfacaph T ThthaagTaces,
SEQ(H9 INCOVES)t Bhe ﬂéﬁﬂﬁnt BCiE kifiof tlﬁHJIDﬁap’ 2 geme suntdinibiDa Bam HI and a Xho
arison wt one. Tt test
Uspo 8y, G0 e O e b BB SR & -G HA A AT CAA
GBt ¢HEETH AAArGATNMGNEUC AATIRATIGAKI ADCA £XPLRAGTIHTTG GTA

cobeh e el SRR QAR RAEL B O Bm s cc

TER8QA PrererafBte ¢TPTIL GRAGEBIAAC O NAMACEH WARCACC GCT

AN IS LUERYREABEE OB L R SOIEP (U Wi ccc

CERUTETOLSIECCRAC RATEGCHETGC ZATITAESATE AXAGBGCIACA MIGeGTT AAA

were bl ed weekly up to

GER GARIGHE GAT AR MK AA0H6R, Ram GRT Gt Alup T Goa
Céﬁgﬂj&l TEHGAN AT {é&& @"gdfd&*@ @ldTSGTTQmRG(lS/EI“ AT @Gdg@AT GAT

an wer e _obt ai ned for oki ne i
obf L 58 ol S e s Wy MR Bl e
@@wmm 1 f)sTRbPaRMaH why s@elo%éd kD ElEBWArTE and Sac I site of an

Ificant | evels of Blo t ecific I ect
mwneect;@ig PAASH wsiori(BigniB) Suiseauealy thgBBaam %@i G containing
g? "Elg(ﬁg a%c{ehgilﬁlh RiBUELhSded e@itﬁttﬁet]!?ﬁn CMI OkNBE I fragment of a
|

sacrificed chqﬁg 4 Si gni ficant
LictababdlugE. ¢Cé1gshu§teo\f69t0§ pEBY for a5 ThRA P s fhep Aimmoved by
d%?sltlt)? %{ﬁ? rséﬁ?yle aﬁg%bﬁs 1&ulddpe id-- geB@8Bbn I HORF0/Dp2-anchor

mce on I ndicating that the |ive
expezssinb constructiwhich was subsequently verified by nucleotide sequencing.

[0180] A corresponding approach using the same genetic engineering technology by
means of suitable materials known in the art was carried out for Blo t 5, using
Lactobacillus/E. coli shuttle vector pLP400. The respective sequence of the Blo t 5 gene in
the vector pLP400 encoding a Blo t 5 protein that lacks the 17 N-terminal amino acids was:
5".GGATCC A CAA GAG CAC AAG CCA AAG AAG GAT GAT TTC CGA AAC GAA
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casei Shirota | Blot 5 actively induced production of
T regul atory cytokines by T cells in Peyer's patches.

W@ 07223488 gure 34 depicts the nucleic acid seqPeTse2007/000090
(upper line) and the am no acid sequence (| ower
line,.one letter code) of thg allergen Blo 15, used in
exanples illustrating the present invention, in the

it BAG EAR TR TR AR el GAe Ridhaar PATGPTRIG Badihaa aoa

GAAfaAIMe AN THGIETET TAC TTGCAAAAC ToUs CTCaGACCBAANTTG AAT GAA

A AaS8r R AdA T6T AN Se AT AT G GRRPE Ry oar arT

GPI ?G'CGGCQTA"P@ delC A A b aGioer gan GeA GCPR TTEEAA GGT GAA TTG

A EA S o A P8 SSER A RS0 A S 48 o cr

cAﬁf@x@r end éﬁt};fzﬁmwﬁ? WS cm’rggm«::a@r TOGSAAGIGANCAQEIGAA CAA

i nframe w e vector's in nous. s

ssddibiceinmidd Thokitrol AR TAS 5b 3 2 e Por
PPP% SL)bClOIi’IQ&]' #fid thkaBhe HI ARMaetssitdlde aﬁ)iﬁt@ﬂﬁhddﬁate pTUAT vector

lenic CD4+ T-cells by real-ti

(FM d8). p$uhmue S el B dBseNbnd HEgRRRosBinpe '@r t 3-8dA-Tbch was
exEht ggcp %{ho{he?&? PMEJ RERUPHESh&H Jfoa 286105 ue daﬁrshﬁttl% vector

sures and sacrificed on day 64. Spl enocytes
pld’l400 (Figd2)niThir uiddy genewascthen pmgygd by pigestionggiticXhe 1 Tand re-ligated,

res@&%?geﬁ%a&&t AHIP4BY -aﬁghaﬁ ?x@%ﬁ}ﬁt RastWRE Fhich was sulasequently

anti - for 24 hr, an
vetifiedby RMAcotide ecqusading.ed for the anal ysis of cytokl ne

expression. Purified CD4+ T cells from age- matche
nai 818#] c AL Nysmid AANA el Gaairupis v eEd H%%’Farl% propagated in E.coli
ho &ﬁlgsent ative data of duplicate experinents are
*. Cytokine ratio is determ ned by dividing the
vaI ue of cytoki ne/ HPRT of the experinmental group

(sanpl e) V\”E&nggﬁ '@dg‘f@ca@ﬁﬁ’ﬂﬁsﬂ@@ | Rt RSRErbta-dCOFIPLES
[0175] Mc owng rrrustrative

exanpl es were C57BL/ 6 m ce, 3-4 weeks of age,
pur c[hmd, anski Khirsre delln cdﬂmmAg itheepp L 380 e@iFRcoustivct {Incasei Shirota-

QB oAy OB S0l R e

Détkdif) \eontRinhgk S pafmivérytiitonpeigad 37 éCani Haft 00, inabefor. When the

o 28 SE0 DRGSR TS HEG Db gt gt

PBS gbMceup! Canrdwsicorsakpanded/H C.m{ 61 763S Sm:htanslyzeﬂaunder confocal

conpari so erfor.e sis o )
mistoan: Locpoet e d ettt ted 4P Penlin B4 of Bl
standard deviation (SD). A value of p<0.05 was

fl uorescence pr ot ein (eGFP)
[0183] To examine the in-vivo translocation L. casei Shirota-eGFP to Peyer’s

patches in mice, 6- weeks-old Balbc/T mice were orally administered with 1x10° colony
forming units (cfu) of L. casei Shirota-GFP or L. casei Shirota -pL500 per mouse for four
consecutive days. On the fifth day, the mice were sacrificed and Peyer’s patches tissue of
individual mice were obtained for cryostat tissue section for immunohistochemistry and

transmission electron microscopy.

[0184] Peyer’s patches embedded in OCT and quick-frozen in liquid Nitrogen.
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[0177] The eGFP gene was anplified by pol ynerase chain

reacti on (PCR) using Expand High fidelity DNA
w@oloymexemse (Boehringer) and synthetic prinmerBCT/SG2007/000090

BanHl - eGP/ f [5' - CCC CCG GAT CCA gtg age aag ggc gag

gag ctg-3'", SEQID NO 3] ang eG-PxhoSac/ r [5 -CCC

CCC etc gag CTT GTA CAG CTC GIC CAT GCC GAG 3', SEQID

tant P .
c DBt PR AT oE T oSBT B et
% d@&or&t(bmmzbj) fou 0 nomedd Pt Thet Shaldﬁa rwth aigdyipd 8ad sybsequently

v b O S R en I SR e 06 R i

B1bdk (IMbavitioh Cagy)ERémeEx mrﬁe 433 nfos Saniat at eoom eanmerauef Théblocking

Bt Ry IR0 T e ———

m%%é@ gﬁsﬁl g%k@%&ﬁhﬂdﬁ (BITE)Lo?ﬁjsﬁ@ateﬁRl-mﬁﬂﬁ GiD 9 @BD Bioscibmygs)] diluted
er gene an e t ob ]

1001 i Bk sqhirvne 5 B vy ety and B bR Ey e e fpe mois

ch&JM YRsfoRBR g da %Qh@ Yechi6As Wt %sﬂ'&i@l&@é tﬂﬂegﬁl FBSE(5-1 (/min each).

ol rrerase oehringer) and s et
Th@ﬁhmgmq);e {ngunted 1(n FluorSaveQM Igeagent (Ca blOC em an r];sggleg tnder confocal

GATCCAGATCAAGT CGATGTCAAAGATTGTGC-S', SEQ I D NO
Dp2xhoSac/ r
[ 5" - CCCCCCGAGCTCCTCGAGATCGCGGATTTTAGCATGAGTAGC- S',  SEQ

I D NO 6] E;Qﬁlgiﬁ%liaﬁﬁfusf QBei&ﬁ‘oﬁ’ﬁn&l@c@QTE@_ gene
cont ai ni ng e, at the 5' -

and 3' - end respectively, had the sequence: 5'-GGATCC A
GAT [0¥85] GEM GAPeeTE paftheCASud oSl sATdrgATe@ANMAT Grere carried

ouﬁ-@rs}ﬁs‘vdr%q;c% c%%a@ cﬁi&rﬁﬁa %%n%e %% %@ieﬂy, tissue

se€tiohs Bfﬁe}@RA peichesAiin GAde BAGTATA CAMSWWF PAAAINRT Pver a period

L SR A L ) £ DGR ve o

fide@AWKA G CF TosAvivin GedoxTdA ifCAACOBNRteGBITTAT It Aohin TekipetdDare, stepwise

eé%aéé% Respecsire b i ), GNP py el iyfon in 100 %

6533t PiGBadiples Ghefe MCTHABATINGCT: 1AAK AT Gf PEPYEAF ofIfi€ epoxy resin

SEQ | 1 The P kit subcl oned .|
%aﬁv et Sy o T R T € rORE | of et erids,
ste(LEécg withBhiran@u Bstatel eamtl| }ad loftrdianmil obsetMad dn brizapsmission electron
cont ai ni ng Der p2-ui dA-anchor-Tbch was exchanged with
MCHECEEM H / Nhe | fragnment of a Lactobacillus/E. coli
shuttle vector pLP500 (Fig. IA). The uidA gene was
t hen rem)}/ed by di ges i.on thXho | and e- liﬂ]aﬂ > ot Shirota

-'\‘:1!_ 1 U B 4-;‘..-.-' 1t 1CLCT OLOEIS CAPFESSIO1 OF 1261

[0186] Initially, L. casei Shirota was cultured in MRS medium (Difco Laboratories
Detroit) at 37 °C in a 5.0 % CO; incubator. Competent cells of L. casei were prepared from
cells at mid-log phase (ODgopam = 0.6), washed in pre-chilled wash buffer (50 mM KHyPO4-
K,HPO, (pH 7.4); 0.3 M Sucrose, 1 mM MgCl,) and resuspended in chilled electroporation
buffer (952 mM Sucrose, 3.5 mM MgCl,). Plasmid DNA pLP500 or pLP500/Dp2-anchor (1
pg) was added to 100 ul cells suspension and transferred to a 0.2 cm cuvette for
electroporation using the Gene Pulser II, BioRad (conditions: 2.5 kV potential; 25 pF
capacity, 200 ohm resistance). After pulsing, 900 pl MRS medium was added and cells
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expression construct which was subsequently verified

by nucl eoti de sequenci ng. [0180] A correspondi ng
wap@ra2a8ks usi ng the sane genetic engi neeri ng tEChRGL0TY0090

by nmeans of suitable materials known in the art was

carried out for Blot 5, usiéhg Lactobacillus/E. col

shuttl e vector pLP400. The respective sequence of the

incuBoag f015 3 Eﬁ&‘@ Q&E&] 8n?§)ﬁ€f% aﬁ@&ﬁ“igﬁ% gﬂﬁﬁl‘ginﬁ}&n% B Rnl

term [ am ho aci

C%R%c GAd ADPA CEANPAfané0Eéd T, Gﬁ&rseTT@zrota and
TTC GAT CAC TTG TTG ATC GAA CAG CCA %
hetwbwﬁemsmm@@wwwa cgmel‘rqc@S@errA@ éAk +)-lactate

s G ORI B Mo S i

(19901 ATG AMNC-2328). GEAo@hef Gaus mmmﬁq’f@a@w cafpregras harvested

andy e R BTt B T PRI R A2ES ool

corfﬁ&ﬂinﬂﬁoéﬁge @;émA):@nGAAr CAAcAAnd @eeaﬁa@&&mhmmactwn was
B RTREE T T R kg (1 (ROTENt Ve
I n;ﬁ{!‘?ﬁdﬁcﬁl h%tei%li?@-[ls e“?(ﬁ{e%loﬂ 's:tfug?1 An@verééﬁ%sc‘ﬁ%rﬁt{ IYc/lt)ﬁE or Lc/V

cont al Blo"t 5-ui dA-Tbc
waivasedens Givmnglett MRS Hprcbthél Ba@.ﬂihuudnsttammg égﬁénlt ergthrogaycin and 1

% -gﬁl%g%b ol %ﬁ%%g mf® ?Iﬂ for® [tk bﬁg&%g fe gllo%ogv V(—\;ﬁ%l% an%) cells were

en renove stion

havtdled 2&0136@)&& ofi>1.0 esdiiveshed ohee 1gé’ﬂ$§r @elimergfesyaw%v IBﬂYSIS buffer

SSi 0 tr
P ETRgie, T RS0t A5 Lo, Shhiglhas SUARBHIGR thitrpns, 305
onBNA NP wiek tuidithe Ssolubteefradiontvedre echaratel o o FdYal AGE ﬁqr Western

imigEplogioF i oe A T o et RO BF oA V2 P O

cont ai ni ng t he pL500- eG-P construct (L casei

m h nodes with

cont ai ni ng 5 rrg/m emmge:umsmotm OC in a 5 0 %
CO®2 i ncubator. When the culture reached OD nmof 0.6

and 1.8, a total of 0.5 mM was harvested a she

i 809 Crab vy e s or s Tele ationcoroyfiured with

ﬂft}gﬂ 2B %ﬂ' ; apabyZa gpf&ﬂﬁitelzoﬁﬁ esEh@Fi SR Odovted LCD3 cells from
casei

rota contaln 0 vector served
splvejatr 3w b0’ dtotelispleen) Fxeaprpdded per Wﬁlbfﬂréeﬁllﬂaﬁ Affregh cigfigeo L. casei

Sh??!‘ar QL gl%%f inl TIRE &%mpml?cfoa%t patehesy fALE8)] inbabR¥AHAH O Desoam

vo transl ocatfl on casei Shirota-eG~V to
redebyd D s Apadlighetsofi the whlture veis WashedsageingRIPH conge d REMI 1640 and

findfiy ?es%gpaelnhé/d Ao SERLEdndlid h ALGIAR ARNBNYas washed twice in PBS,

once in RPMI 1640 and finally resuspended in T-cell culture media. Co-culture were carried
out in two sets of duplicate wells (in a final volume of 200 pl/well) on a 96-well culture plate
and at ratio of T-cells: L. casei Shirota of 1:0; 1:0.5; 1:1; 1:2; 1:5. Culture supernatants were
obtained at 16 h and 24 h post co-culture and assayed for TGF-B cytokine level using ELISA.

Example 8: Preparation of Lc/V and Le/Dp2 for feeding

[0190] A stock of heat-killed Lc/V and Le/Dp2 required for the entire feeding
experiment was prepared. A fresh culture of Lc/V or Le/Dp2 was grown in MRS broth
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formng units (cfu) of L. casei Shirota-GYY or L.

casei Shirota -pL500 per nouse for four consecutive
walays/123388the fifth day, the mce were sacrifieenisamd7/000090

Peyer's patches tissue of individual nmce were

obtai ned for cryostat tissuegsection for

i mmunohi st ochem stry and transm ssion el ectron

e N

optical demity (@D)z et GQOthGCle\m@s tand rxel(bIQf@é@ﬂcﬂf cglthrgn The gequired

lid 100 %
R0 D LGRS 7 PR o co
pelidi Reshidentitey/ inVRBS Qﬂ-l?t(h)r feHoWe:d‘rbys a lﬁma]PB&‘ﬁ i0@.DH DaHEee HpH 8.4).

T ZE%BS \l;}%(?e g\lfs%#ebﬁ{r] E?S\geﬁéeﬁflt(& O%S%: KIS?IC’C% @I&-It Eﬂ %uﬁlﬂo 93(3 final

cohRARSIGAL Uf €09 Tdte bl10E kilnghds a]hquotednuwaso r;ﬂnpnreniucam deactlon tube

respective or conbinatio C. . .
(E H&ﬁﬁ@}@at@a b&ﬁierlﬁaﬁrg%weft%ﬂleg ?g ";?‘HE @Dmm in a Thermomixer
(ng &)Oﬁidtkﬂeéeqde gtstorémﬂ@&n@m (BRtBifadet awcEh Viability of cells

| ut ed 100 in PBST contai ning 1% BSA was added and
Wﬁsﬁ@tﬁéélb’é’éﬂ%‘?ﬂw tPl4e-0C in a noist chanmber. The
foll owi ng day, the sections were washed three times in
PBST (5 10 1m n each) fTe Sl des were nmu ted |n
3% D: B A H) =

conf ocal m croscopy. Exanpl e 5 Tr ansm ssi on eI ectron

f o W@ﬁg F}%y (I%Vé:,:g %il[ @F ? ]62 dSp%MﬁgfI\%B réﬁﬁrléél p\@%‘% hﬁ&rﬁﬂn%& lb?fs‘ELISA

m ce rried out to
Briefignaloasatdratvend iricnhaat inl duptiasteiwiBhDeop 2 @nng/mit CQW Wells for
eGP . p

OVﬁ’é’t‘% 91; @% n'?}‘ﬂ?r %;ljlél ateé %ﬁgloﬁzﬁ Cr%{ ngﬁm%g%ep f‘gﬁé@ﬁ 15) and anti-

mdsusaﬁgva(en HS]Oezltalreoalsedffozﬂr delmyrm)n :mlr ﬁallbmé dyi addztl@%)faﬁxtrAVldm-

H%ilgula ?){1 aatwy e ﬁlg&a ge/\rvgrg ev?‘}]ogeddb o%)c(lld yé}ﬁ I%ﬁp Wg@ﬁyﬁgﬁc{sﬁhate (PNPP)

substfatec ELES A fralornuhit nae defined @s (et @iPsias eeadmgysdxraﬂpemdmm to the reading

ncr ncent of eth I
ol A LR HIATORCTE: RO BroByl una ERIFh ot afe Toc s te
ca}bﬁf@aﬂtib@d&)ﬁi t@él sanfe platd: All mhadnmbedmﬁf uspd w1 M@lased from Pharmingen
xi de: epoxy._resin .and finally enbedded in epoxy resin.
(P%PPP%E g%%@@§?| s were nounted on copper grids,
stained with uranyl acetate and lead citrate and
observed_on a tra-s SSj on eIe
Exanpl e EXampleld; J-cell eyfosine pig Sime s
of Per p2in L casei Shlrota [0186] In|t|aIIy L.

Cas ' #od £9pl d with 10
oL TSRS iAo RN Sl

.0 % C2
%i mabactmateddmp@t eat se@én (Stemfell Tee@&gl%e%) pr 8P4 Leglutamine, 1
h ﬁﬁpﬁﬁ@nmo— A8) stréfxoh§6ini (Hyclone
pregﬁlﬁp}é@\; hﬁ% nﬂ?éﬁm /) stépeigein Oy
Laboratories, Logan, UT) and 5.5 x 10% mM 2- mercaptoethanol (Life technology, Grand

Island, NY).

[0193] Briefly, single-cell suspensions were prepared from spleen and red blood cell
lysis Wés performed. Spleenocytes (30 x 10° cells/well) were cultured in 6-wells plate
containing 10 ml of supplemented RPMI 1640, in the presence of 10 ng/ml of Der p2 for
three days. On the third day, 5 ml of culture media from each well were replaced with fresh

culture media containing IL-2 (10 U/ml) and cells were maintained as such, with replacement
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K2HPO (pH 7.4); 0.3 M Sucrose, 1nM Mgd 2) and

resuspended in chilled el ectroporation buffer (952 nM
wererasaEss 3.5 MM MgCl 2) . Plasm d DNA pLP500 oPCT/SG2007/000090

pLP500/ Dp2- anchor (1 ng) was added to 100 m cells

suspensi on and transferred txa a 0.2 cn1cuvette for

el ectroporation using the Gene Pul ser Bi oRad

o AR R B Pl S e o

webelp@tficdrisy Eiedll sndhealls aea@uvett@ct in3duplibaé on O6prat @un@rhommd plates

ar _cont a r Ci
(Cﬁgr Coming, Il\gb, gfll gls\%ﬁlg flg%(fs U an&ﬂf-rocre#%g%ﬁ&}’ mgtomycm treated
ARghaddotougntiDae2inal fﬂgbudumx pf Zik)sulbmll After 4&heE¢ulture, supernatant

Shir ta nder gons r
wea%;:ﬁ} Ftse glﬂ §t8r eiq/\égtl\ﬂ Ielilt pglsnogr e@vu(“ﬁgs)l cleﬁé: bale&ultured in
well§ $64tbdReh Y icVRRs&E DSt (clBhe: 14VACE I und apEITIS (]:Ib,ne 13751) (both

2117-2128) . A total t ransf o
s A ) ot 7, Sl 20 R ek s
sto(r&i'lat7 26 FC. CHiBkiR8 kdHling %'ﬂeﬁbm\iwsmdiugﬁsatee’ﬁiy EDIS?!BSsmg antibodies

o o S A 1o el T o
ngéﬁrﬂ%' pliencl Zaldafobo MaBhser B4 KIIt-5( RL-00R@R)I3, [Im&s,] and TGF-B

het er ol ogous expreSS|on st ud ver
antjbdiesreere poated Tp%-Bell PRAAL RS oI statb agdics to the
re%reawé abustOR -4l iLUS | QN$Y, O, AINH-RY ard MWAIB ant1bodles were used as

rythronycin and 1 % gl'ucosé (W v) in a 50 Fal co g 1 th
re¢anaendeil by dheesipplisr e Rgfomiinast BORsRtokineg YRese P%edv@érsém ards in the

Eltqgﬁv G V\gdA{ﬁt AfRARR MR FdofhbRiagt W?ﬁ)ﬁﬁgs Qi€ fréin PBB. Biosciences

re resuspended in |ysis_buffer (PBS containing
PtmrM@nméSanZDa@n@Aiuniwm othergiiceat ed (10 anpl | t ude
m crons, 30 s on/3Q s off, 2mne¥g&andthe ol up € ch cells (1
Fr 28196 ThercoddoRraierain e SRR Hog RerbApach cells (1 x

105 r&%%’lﬁlcglcuﬁlﬁ‘é Q\MthW(@sg(SQGIOS Fé@llsm@élgﬁﬂuﬂfk@ wigout i)pgl'mlfoﬁﬂo ug/ml
det ecti on. Co- cul se T- c

et ofa p|78eHs. aﬁﬁpﬁ%@éﬁﬁ?l@ rif & By ?1%?1‘6'85&30 TP @th 1 pCi of
[3kd-IAt A 5RA38ine N‘Elﬁ JEHB9 1B d=ihn e CRIIOWElcarwsge@to a glass fiber filter

m ned for nouse I-cells after. co-cult i t.
(Skatreft W@u@entg; ASpilianiNayay)- A’éﬁf gdding ithe ﬁcmﬁl{la&gnv\ﬁmg (Amersham

fpg&éﬁ% @f)fﬁ 195111%%5& %a@@?é‘ﬁs&@d 135‘5 tﬁer 1 iAo towxet@Beckman
t ot al €en) were ad fp el | for co- Cgture A omids
Céultsshingy ul@nr@noﬁAQ Tbawh P?Ibf%i%% SFPEHT 47 R of thymidine

m@%g@&gﬁ & i@foe gZesQlde@o btk bskite P aAd&H 1Nt i |

r eached An aliquot of the culture was
washed twice in PBS once in RPM 1640 and finally

resuspended | Bydnffelly: SR ildee al | quot
was washed t and finally

resuspended in T-cell culture nedia. Co-culture were
car r j0g9is10Mice inferd M)ac&dt1$) wﬁthdxdpthalorhtseoﬁwtﬂugm(emnmﬁng]h% mg/ml

lume of 20 wel | r a

az?lgxin, g %]mg?mgi é’(ufa%lsor{ gé)%g dng Ing t %ntgn;liil:gl&géelflg gt;pa%hea' were
exdpoded ahd2anilbted Gy itatlicdsBye 0@ camiuda) wad ¢he lung was lavaged with 0.8
ml of ice-cold Hank’s balanced salt solution (HBSS without calcium and magnesium) for

three times and the fluid volume pooled. Total cell count and duplicate cytospin for
differential cell count of BALF were performed. Briefly the volume of BAL samples were
determined, the samples were centrifuged (700 g for 5 min at RT), resuspended at 1 x 10°
cells in 100 pl (PBS /10% FCS) and cytospins were made by cytocentrifugation (300 g for 3
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obtained at 16 h and 24 h post co-culture and assayed

for TGF-bcytokine | evel using ELI SA. Exanpl e 8:
wee@pdeass on of Lc/V and Lc/ Dp2 for feeding [ ORODBGR07/000090

stock of heat-killed Lc/V and Lc/Dp2 required for the

entire feeding experinment wa@ prepared. A fresh

culture of Lc/V or Lc/Dp2 was grovvn in VRS

mig] S0 Bl G Prepted R Cybarfh SFpalls iahaty 285 huhus PA)

Slidesnsért wir{dEBY, fixed mmeﬁ@mirmé gaingd ruelng standasd progedusgs(Merck, UK).

Dlﬂ%rlerttttﬁl ggul hLyr \g%r? I%I rf[fe 12 t%u@{%%rgn &dem#‘gl{d\é 8& 510@/ c@ﬂ?from each

d. Ioe®kls olﬁHL b5 - mmeu l‘T\GFcﬂ anchem (Nptd?ie@)mir@ﬂ bmﬁé&SA
by a final wash in 0.2 M NaHCG3 (pH 8.4). The cells
wer §196bbemgsereé ;cmcysmsmh@bm RES eudofinr i HO%odomstingLuggs were

r. to f n
e GhPeb e iRTE BTN OB LY deogPtioloy ot
cel{Epfiafidioation usﬁghadmmme/ﬂmand\msm fth&eh). heat - kil l ed at 95
OC for 30 min in a Thernom xer (Eppendorf) and
subsequently stored frozen at -70 OC until further
use. Thexdivpld 13: Proplivladiclresingn ih @nasthnipmoutemodabg on
an MRS plate. Exanple 9: Detection of Per p2-specific

i mmunogl obul i n responses [ 0191] . The | evel s Der .
" S T | O e GRS e WREteithe e sty fmimaerdl heatKilled
rec%éﬂb%ﬁa!ngfd %Ré‘zss?lzr%ﬁzr &p}%ﬁsﬁﬁg U%PF@E{LS@pQ?nﬁdéﬂi&ﬁa@Bﬁ whthtslt. boosting

coat ed for overnight at_ 4 QC.
ofleomzrmcamxpmkgéacé@ regiyperc(ch Fag- hoétT}’érﬁr‘Fseﬁ‘(ﬁZ%%‘P]eg‘Ebase on a prime-

boé o fa?% % déa?)te ﬁ@ Ua&ucb® Gxpdrfdlental RhthWRI Bowkeelloded! generated via

wed by add|t| on of

sefsitization By sin patching aphaepiehehellenged wiaPer ie e gesselt shugple also

ﬂlg%%gegy ac%véé %Eﬁ?{ic v ;Hfgfa@lerhﬂﬁﬁh&%a RRatIgNdIP R binant L. casei Shirota

y ex_unit was defined as the
expR4GENDar pZeiandiom@m@om withsedbongtingof Per i 2 HcA P@n%f’o‘?@t strategy can

n f r r p NiruSRANEnemodel (cf. Fi
beﬁ/ﬁg&teﬁ L%S léd ﬂo use I?ﬂrgggs&ttﬁgg%pt%r euantl bod model (of. Flz.
10).hEhes aomroplgmues opndisteche

g GOy SHbUNHGEs Db as bep-killed
chg Ofﬁlﬁh ?%Re %0 %E%P&f Prsten@Bf [ EBRombibint 1E4SERRIIE were used

OKI ne profiling and proliferation assay
dufe@d B2]ease- ccféadtohamuh preeaam aeldczca Sfmséwa&!w TR ERALs %ﬂpe use of live

geggtigc!fa oldﬂpe(i Toal nﬁﬁgl w I{&ﬂ?ﬁév hﬁ@fsts by ﬁgﬁg (&OMiddove) that

erum ogl es Inc
the lagtobbcllismeay e Qﬂ%nsddsmmaWﬂant e, 100 U m pem cillin
and 100 ng/m streptonycin (Hyclone Laboratories,
Log a[ﬂ198]nt)ralaﬁq@rhgg waxcapgedouHing Aepdardsevarsmsedies Pppper & sons,

Sf %ﬁ{j ol Cgﬁ\ffl]qu@é G obe ARk r.c/ ¥ Ol i@bp@rdeﬁriﬁéd in Example 8 were

suspensions were prepared from spl een
thawnl t@mwempemwwdseaola@op@rrﬁmw@ne dpiead ABQ yl @ta@ggg %09 heat-

klllloé LER?I J)rslfc\?ﬁbi ))r Y& El (’ff*ﬂl Jﬁﬁﬁgbﬁfﬁr @ef’\@z{yl, $or Ph:RE Bonsecutive days in a

week, for the entire duration of the study. At day 11 and 18, all mice were immunized

subcutaneously with Der p2 (50 pg/mouse). All mice were then sensitized three times by
epicutaneous patching (at day 22, 36 and 50). Briefly, the foreskin of each mice were
exposed epicutaneously with a small patch of gauze containing 50 pg of Der p2 allergen for
three consecutive days. A month after the third sensitization, mice were challenged twice by
acrosol with Der p2 (1 mg/10 ml PBS). Approximately 24 h after challenge, the
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containing 10 m of supplenmented RPM 1640, in the
presence of 10 ng/nl of Der p2 for three days. On the

wo boord2xday, 5 m of culture nedia fromeach wePCTB6207/000090
replaced with fresh culture nedia containing IL-2 (10
Um) and cells were mai ntaisfAed as such, with
repl acenentof nedia at every 2 days for a total nine

S of 2
br%al%/ alveo Pllvg%r dﬁ%ld Q&Aﬂ??w@ Bﬁ fgp ;ﬁ’hefgegt@rlﬁl\a}g%déldaéuﬁﬁéﬂdscytoklne
ana:uysm |anditlre lomg mmmogmai undysmt&pémdmé mesengerjedysph modes (MLN)

WeRe 8&3 d %IY)fB% g\/\n?ééorﬁicgé%éﬁ% J!ﬂ%bga@d@“ ? Ogﬂdegvery week, were

cerﬂrZﬁJlgBd at Poooag amdilsemewerﬁ: cdlected Angektiored Adtt-29 °¢8 Oftj d@’fermmatlon of

IL\%, supernatant were collected and stored at -20
§]énter| c lynph nodes (M.Ns) cells were cul tured

b L U T B iy
wag’gt.avlrfeglgltinjﬂhe Nk and UK)V ff mere, i?lﬂlchtmgﬂup'efendmgml@ Lodpp2 alone

t d at
ca ppEn Ik D o e AR e U Bl e ican
diffdrhae i A@eDr  O-spssiiy sdran I5Ge lmhﬁuran’dethcfthrbet_gmup&l unﬁle case of

e i i o R 0 PH RS

in ARpITFed dpiradls,i @RS, vrid alsodieadonitor8h Foelthis phepoee, apleen and

mq%ggg&wg “Hé% a\g}.ﬁ& gls vyegg g!)t%{}%!i {%nt tﬁro gllg%ﬁelﬁgsetnce of laer p2or

antid @1‘331/@13@81 trgﬁﬁ&i@@ WeliBusttaed i@Bigl e@@mvem FeslliofrotHee/Dp2 fed mice
suppl 1 er eco

TR e SRS BASE 1R 12 LS 50 B9 and o

infintA M(’FNFICE? Sm%ﬂe[ @nf:ﬁx@éﬁt Blord3s©inCi @ @ad a reduction in Der
Phar M n (San D unl ess, st a%r\ﬂg ot her,wi Sex

b Foruific Tergl iroRBFTRoR: BheTT EPETS S R OBy A Fiysis of MLN

cell$ {Hakaf38 ViR b§thH§E/Qha1ﬁEL&/Bp2 l‘ed(mi&ﬁarﬁﬁide& ig@lflchntly lower levels of

|t
15 S S S g L Bl B o A conco
mﬁa%%lémwleweﬁ%fmmﬁé §@reﬁ&6 YRBICO;aebips(chdie 19Ul sed
1 -thym dine (NEN Life Science,
B_OSt[OIUO] M‘I«) is }iy‘@btllﬁsmﬁrtﬁatrfaasdm@mﬁ ItotDp2, ngrlaEd fbf berixture of Th-2

filter (Skat i nstr nts AS, .Li.er t
ang dfh g éﬁ%ec ti ﬁf icleﬁsattF‘B atpy wege (f%}%elrs%g d\é@osyc:l enc tidh-dose s.c.
1nﬁﬁﬁ1@3tat1lollﬂsr ?ﬂ Déep at HBEB@VB& pﬂé‘@%bhlﬁedfrbgellt menyl begerpdble of exerting an
o scinti i on  counter ulte |
infdyory-i dolgfogenis G P P ol Vip ey ey slofitEt bfilras TGE-
It My Hbdas inﬁ}@xﬁéxﬁcubaérvamh@ymel tisculating rm-lm)r eselineleves in sera of
that in the absence of rDeé,haﬁ 2. Exa

Leffat §&1 Bichb Arigh T SUurBLgpals TS RS EEPDY P segppered ©
cdntrBt n%ﬁéhﬁsh The l:},%lﬁﬁé ﬂﬁ%ioﬂﬁA]aF Hoxt 1U¢/BpL el r&ioﬁlsl‘i@weﬂ 28&ecreased in

11§ s by TNEr e bin Eh IR0 AEP B R ST roReton in TGE-
Bﬁ?@ uf4§1t (%cgﬂeﬁtfya%ﬁ‘@ﬁﬁ&rﬁso(&@@e@ MbéR) BAIF ddliconntnFig. 15A),

| avaged W t of ice-cold Hank's bal a

wifallevel similer mwth(ngéécVarwm&% addifien. AR e HBR Lf?dJﬁﬁceffBﬁhlbﬂed a

significant reduction in neutrophils counts (cf. Fig. 15B). Except for a non-significant

increase in lymphocytes count in BALF from Lc/Dp2 fed mice, the eosinophils count was

low and similar for all groups.

[0201] Lung tissues of mice from NaHCO3 or Lc/V groups showed a different
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three tinmes and the fluid volunme pooled. Total cel

count and duplicate cytospin for differential cel
wa@owniti2xaBs BALF were perforned. Briefly the vol BaESG£007/000090

BAL sanpl es were determ ned, the sanples were

centrifged (700 g for 5 mnsat RT), resuspended at 1 x

105 cells in 100 mM (PBS /10% FCS) and cytospins were

RSy BTG L S0 A g ionnain

thel broncho&livédlatupacgs (Pit) 156).ild eontmst thenite,-lung settiony frew LoiDp2 fed

o SR S5 S AE 718 FHRSA BB i MR e o

AcGhuipd {cEatig 160@).coded slides for 500 ceIIs from each
sanple. Levels of IL-5, IL-13, TNF-a, TG--b and
eot [202] whliee pian@ﬂm mhadmymﬁmt&m of[I@m injogptpinatien with two s.c.

PB %
ol RS T2 DT G kel LB e, i
thuts Ian eff}ctive prophglaetseginfenr It geprebahle thriih phag;boaﬁdegunen is capable
l@}lﬂga nfl l | t génﬁ%gﬁﬁslfi FF a%”? e)xgy%ollé?arﬁg %n%f ﬁ@n\gn-regulate

CFeden 1 an '
Th@ﬁx%&ulﬁﬁﬁteét Ho@i B7dnd'l’heeln) llcﬁ&Bl’Ets veol hapineth | irwsys, dbarebyt ¢ficiently

use of orall |ster t-killed rreco
B ety Mot BT B 5 b R Bk ol
haé'-:QéEH'r rie@Ahadiniuting 16 ceb@ﬁﬁ:hlaﬁ gheof DEEIC ,Zl‘nlrund Th3 play a critical

BT ECUCHE N S T e R I

of PRcdIRAHE RGuRKRE eyteﬁﬁéﬂhv@sé&mm veRusker iibeaktedgener at ed
via sensitization by skin patching and aeroso

chal | enged with Der p2. The present exanple also

illustr %x%ﬁaplawltﬂwaﬂuﬁc@@meﬁﬁn ah abthihaadouseisédal ed

heat - ki | reconbl nant casel Shirota expressing

Der p2 in conblnatlon with s.c. boosting of Der [

a pl0208} bhegressnyexpwygle ilastratss theafficrsy eforally ﬁ@m@lstered heat-kﬂled

re&mgﬁ?a}ﬁk if%}ljp% 5@9@5@8 %/\} he a%&rapeu%c rBetHeg i 8dr¥iRation with an

e control roups consi st ed of
lmmlmethémady \lwt subeittrieens Makiodgativnf dfclperap 2h@ratenk PR jagler p 2-induced

¢/ V. t t | [ f d of

as \a/‘emcr’uesg § | h ng ﬁg {d ﬁﬁ%ﬂ#ﬁ g ﬁ%r%;éggggﬁg udgﬁiicgea%a% consisted o

mleasfcﬁi with Il\hﬁQﬂbabmﬂfdrl Irpthm)@gmmno miemyenepreAensifzgd yfegicytaneous
t

b Tl O 80 AT SPUDABAL i

wetks otuahmeer)acawealttwb tsebdmmmmummnwtbl@ lost tap yveeks of feeding,

des”e;gﬂgg@;g'é o B hn Db LR A0 WRRu ALY U

gavace nee sons, 1 nc.

des C[Oﬂglé ?ﬂeﬂy oE87 ]ﬁr/ 6 fnglgg %reh;[?r@tseﬁ%hiz%@ dy leﬁfcytaﬁéouh %t@ﬁl%g (at day

were thawn to roomtenperature
0, dAchnd A8) withuBer p édéO wednense). Baislyof STRIGO hice BereaprRisaRpitized by

ep%co afngoeli’jls:)pg Itc!hén% (alrgil y 0©14 I'a%d %Z with ﬂlglepf"g (p[t /hlﬁ*:'ﬁ@ o3 descnbed in

t hree consecut ays I n a week
Exfamipld e Asrdty 3% theprafilecf Dk pt2hpesificayra 1o anddgGl wergggiermined by

Elglgé al lbr%qjic &f"%&ﬂeﬁs%%g%e ﬁa@%&q@ LMe (ﬂth%rgr%s of six

i ce Were t |zed ree
micen&ghbWMice were fed orally with either NaHCOg buffer, heat-killed L. casei

Shirota/pLP500 (Lc/V, wildtype control) or L. casei Shirota/Derp2 (Lc/Dp2); oral feeding

was carried out using autoclaved gavage needles (Popper & sons, inc., NY). An aliquote of

frozen heat-killed Lc/V or Le/Dp2 described previously were thawed to room temperature
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epi cut aneous patching (at day 22, 36 and 50). Briefly,

the foreskin of each m ce were exposed epicutaneously
wowaon/123488mal | patch of gauze contai ni ng 50 ng BET/BE200ER00090

all ergen for three consecutive days. A nonth after the

third sensitization, mce wébe chall enged tw ce by

aerosol with Der p2 ( 1 ng/10 m PBS) Appr oxi mat el y

anciZ ga&ﬂ’{?gt}sg FedeRl bED ggse Jrheg “??er st S]@bafeatLléHéﬂﬁc/f\/l SHI/Dp2 or

were obtalined for di count and
10@ yt @k aﬁC@mbuhfﬁmpsr daamﬁbr thivee ¢qms@>uf1m days in oMee. &S weeks, starting

at %aértaggy %t §a¥ ?? L& il u? ??é?ﬁrg%ﬂgg% lvv\SfthQf) ggl?c%ﬁnké\ds I}pg eﬁf’t?d'ng of Der

or ce ure en at day
p D(50ngp/moesey amd euldqsequeméy cleatlengefl unydast la,{ a2 Q0 vith et lsérdﬂergen (1

05168557 6 Pl s 5 0 oo

PBlga S@ﬁﬁ‘bimﬂteﬁeﬂu maftgEht tasetimllenge e BALDp2rd gﬁalm:d: forafferential
celf Rt ﬂﬁnwne“ﬁswsi%tﬁaﬁsm%ghcaﬁ‘ sl ge
P SRS, Y L UL LFORE A bl n Do 2

spetifsIgEi dnk Gvesle afuem thgy@irt bffeeding. dlthaligh thia dgk tﬂvéevgrebayptgd after the

ﬁrﬁ&mt)]h zgéalﬁs:{n?%?fg%‘lﬂggﬁm tf&%{) §§ negonczue({]lfe%& at dggl 62, the IgE level
drdppbd RiphIRYitBS for Le/C AP Ro/Dpd fadinied somgrgl tomoumrpl ming| trgfore and

al so be nonitored r thi
aftﬁ@g\’@rﬁogﬁqcetly«g,%wo}]%ﬁ kb% d%é{?? ‘}?\E)ngl E%ga I1 n%g Fl C]pntrary, the Der
p Z-bkbdciﬂctesetdﬁg@’lewﬁ ﬂgtlﬁﬁ&?ﬂpielegaéd for2hese tarntgre@@&bﬁmﬁd to control
respective ustrate 1 n
mige G6Y 62 P -cBrLeH RO BEHATCG W PRATH I oven e

aifia9dtHagehdea\®ib. 1 Ry aldFigf17Dy-2 (1L-4, EL-5, IL-13) and
proi nflammatory cytokines (TNF-a), vvlth a concurrent _
[ ncr[m]a iTo Tefermine andhether atleret nsnrdom -1Bgulatpon? -of pd i i aytokines

| | i f ti t |
orgfon bW AR C RO VL R PR Bt MR ' coptrol eroup,
sp]l,eeﬂ. frl\éeﬂm fdnd_mbian%nﬁ éginph ieelepedld wm@lolstalgnd farcakire yn thewegsence of
evels o

i X .
Do £ 02 PP e kPl AP i 23ehgphodin Lo
anEUUéEV f@nﬁme |sEM€écESﬂgﬂ1&d&ﬁt secmasa"?;—léhdb cgtokjpay @B-5 &L-13, IL-10) and a
rou t
nopr SRR o T %ﬁ%% 07 G F NARD: B0 Wie. 19)
m@f&tlﬂggy, tﬁer%-\ﬁds&@hfsimfgantcceicfeﬁse inHEGTF-81 @rodnetien iou bbfhethe groups.
expanae ose C | | S
sis e 45, et Pk BB YERY B35 BB e Lomro
anamwtr igRhpd &mlﬁltadltnoh@igmﬁvanﬁ @E:cﬁk{aﬁtglﬁm‘lsZ efd potinflammatory cytokmes
exlt stin ce regul. a nes S
A R R T S LRl 451 BB AR 5 B producion

mqnmsl!:éltslvma efehvate @it boakhOBCDEY 1AL/ gsdtipaofipated AdNZHCO3 group
fed mice obtained after airways chall enge were

(Fig- 4PFX i cantly reduced conpar ed to control groups. The

cyt oki profile of B

VOB PESY PSSt SO DhMLE B2 R TLGE e o
cdnfareAas ItRONBHCO) gddifh exhibitgd b ofafphiflcaniidictease inrbollGFh-2 and pro-
inflammatory cytokines (IL-5, IL-13, IL-4, IFN-y, TNF-a, TGF-B) and eotaxin, a chemokine
for eosinophils recruitment. Both groups have levels similar to that of Ac control group (cf.

Fig. 20). Both the L¢/V and the Le/Dp2 group showed a similar number of total infiltrating

cells compared to the aerosol control group (Ac), being non-significantly lower than
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bl (Fig. 14). Concurrently, these mce also showed

reduced a BALF cell count (Fig. 15A), with | evel
waRowhagsg o t hat of Ac group. In addition, onlBpCT/RE62007/000090

Lc/Dp2 fed mce exhibited a significant reduction in

neutrophils counts (cf. Fig.5615B). Except for a

non-si gni ficant increase in |ynphocytes count in BALF

from.L d_m e i of ; ion
obighRinia ROy effhp et ERZ2 B PAAGHIA St Aot afichl reducto
in néutephitsemd asi@@hils forlhoiofghese grouphovikly lamphocytes and macrophages

diff t LE
o o T, AT Pl s o
in he®naichahivedhenyagp dnels(BATIR) comp@id td the ottt gravps.

thereto, lung sections fromLc/Dp2 fed m ce showed
sub$0288 i flung didwes ifom twp Tapragertaiiveanieataub Al sikapigdgh group were

rofile.siml t .0 ' . Fi .
Shf)‘ﬁ%%é] %IW‘ c@p?‘%ﬂ%"%@&bﬁ‘aﬁ"@@ r%ﬁlﬁtéguln ndfgl%m %%9‘ p‘é"z‘s iﬁrg) n_1 mfo
acesibionadl MmicewiGt ind My sisaveed dhbakpgiongd wh ntinimal ajyway idlagination n
showed. overal | down-.reaul ati o [ ' ,
U AR mAR LA LA O Ga RS, oo
Tuif ©36d3 f niibafroinNa1EO} prub exisbitededjffoent degrasepmideretedp severe) of

R

B)anb@gﬁtiE?}f@nﬁth thEFLJ:/?J/: @V—Eﬂ)SaIaBLNXDbR (‘ﬁs Fnfetiheicaishowagds g greater
t her eby. i cj ent cking the pa nesi s. of
redyiefign §i 1pLaEpARE lgﬁﬁm&??}-‘wsﬂgﬂiﬁﬁﬁaﬁﬁlfaﬁg At (? 1S MBuse

nodel . It has been reported that nurine Tr cells such

as the CD25+CD4+, Trl and Th3 play a critical role in

thwﬁ&@mmﬂm&aﬁomﬂm 1L.enspi Shifbsg /Dp2 on mice

mechani sm of 1 nduction and.t Ee Eﬁ e oi Tr cells and

regul at ory cytoki nes £ further

illustrated. Exanple 13: Therapeutic regimen in an

ast 36?0 it mqﬁxlfd 108 #at mqo%'bﬁ%eéiﬁmﬁﬁs@ By Qikewise be performed
he e f of ora

illustrates t I cacy ly admnistered
ushngaiiviiredostbinast datiohaili  insteath of dieatrinpeitvpisd Jagtobacillf, ghe present
| 'Bﬁ"i lo oG DAL AsO ks AMold lex@Ressing Der p 2.
i nﬁ%ﬁg‘?#éﬁeggleqﬁé s& eclj_lﬁgbaneousﬁi n‘ﬁuni zgti 5% g?m%er?r?) 2
Pr ot |3 1b] @5 7ABEhidR Werk B GRAKESH ABR iR HinDetep 2{shidific IgE and
16). Thé control group used for_ the depPl.ct ggnc@;ﬁa bed
Ig@dngtegq. el pqssqﬁsdé(eqeeglegﬁu%”qql hﬁ,.@éS@ iefr idg- egwere patche
epi Sy withC® ﬂ’%&ﬁe&frﬁfﬁ%ﬂ édsi-a@ﬁe@yqeﬁﬁ RGbARE MUS00u] of PBS for
pat chi ng and subsequently ted wi.th either heat-Kki.l

I .ed
3 flays\Tley wase ppihaddr threedinges s éblﬁlﬂ\?@g & ifter pgsfing for el% days, only
' ! iR AL b O8BufBdr) foh Breht@Bht studies.
EESAAE IR SR AN MRS oI ey i
| MUk ZALARRoERRIERYRA cklls bfMeneddassiapy Def §20@}/ Dr p2 ) in 50 pl of
Briefly, 7BL/ 6 _m ce were pre: sen%l g_lrl?zed bﬁﬁ'}l d twi
biepbewaEEn S ofried i fr5h chibeaiymise m et grogy Uglls Hemgyashed twice

wih bROLIBAEBHES befddt Ffiing, OLS 5Bhilif BT £BondR Baffer was given to control
pre-sensitized by utaneous patc

s I . &PI'C a hi n% (at day 0, 14
mipedF@gingwiastsamied optdaily gndrinsted daytotabel Hwedsi bed in
[0212] Both groups were challenged (acrosol) 10 days after last feeding. Mice from

the same group were placed in a chamber. 1 mg of recombinant yeast-derived Der p 2 in
10ml of PBS was nebulized into the chamber and inhaled by the mice for 30 minutes

[0213] C57BL/6 mice were sensitized by epicutanecous patching with Der p 2
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Exanple 12. At day 33, the profile of Der p 2-specific

sera IgE and 1gd were determ ned by ELI SA and based
wonrorgE4evel s, the mce were subsequently di vPdEEG2007/000090

three groups of six mce each. Mce were fed orally

with either NaHCC>3 buffer, eat-killed L. casei

Shirota/ pLP50Q (Lc/V, wldtype control) or L. casei

all%gclmr §bal§?s Hpsez/egtgﬁg BP£) anﬁSangh g %W R ?g% 1el/€1d W assayed at

a e nee opper sons, 1 nNcC.
dam andrespdnidens oveze dumded ate twé emupk(n% dccptmg tortheiz rqm@twe IgE

eseri evi ousl t
g T
cotfiitaad tHenghdGRitthe ddssek(ll Ix 193 chig/mbuse of wt@plinant 11 @aseiiShipgta/Dp2.

oo Bt B By MOS0 48 i
obfathed farCR colbsuttutd (0f) Fighee22)i t h two subcut aneous

injections of Der p 2 (50 ng/nouse) and subsequently
chal0244pEhe timinnee bgspameoﬁdihemvbfgrws of micg| Wey gelysed Dased on

sysg%éégg@l (? %E{nw%&:ﬁ% 3 tf).%s ﬁ%ﬁ%gfr}%@ Jp%@% rqg&e?lﬁmaﬁg -sensitized

mlé?élwherﬁfeﬂaﬁt}t D ecdsasﬂhzmhﬂblbzsm&fﬁmh&lyﬂéw&em@@m A-lsmtﬁc serum

Igllts %;fbldgp{;f 1 OF 3@%5141'1 Fgé)lﬁa 3e?1nq[ 6’% ?hzrota@%!f&i]ﬁde sﬁ&ged a4l

% §@@i&§moﬁﬁbﬂ1ﬁe mr Al $petificaerugl I@Ep@pﬁhﬁmtay a elaysepxsse faedinPepmpared

2- specific | Eon af. t
to RNEHEDR ot oyl VEOR TGRS Gnbghhdtareit phletl %A, m
ad&MBﬁ umn BRHS lzna@seaﬁz adeiv@n TG hwh gfgnﬁ'ﬁ:ﬁﬁthattemlaﬁd the L. casei

Shgj P@"[PH G%Q%ngmaridﬁgh J}lﬂag‘ﬁ’ﬁé; %3'50%8%335 g5t ared to
C oo HoS xR 1T GG hS Frottd Br TRAAES Wyl bfuBPT BOkroup was

sithildHté e aHO®; daﬁtrolrgraursm&e’mfslocf T%Hrmdmjﬂl cywksne productions (cf. Fig.

g

cytoki¢R ([ZA10 AsTERE) pﬁﬂ’&cbti’dﬁdcﬁl Etgméir@eith thisetherapeutic model, the profile

aj rwa chal ] enged (Fi and. Fig. 17D). [0206] To
of &W@Yﬁq@% ﬁ%&lei gwain oe@%npg jul ation of Th-2
cytokllnes %roductl on by T Iynphoc t _ Lc/ ang

4_ _._.:

1]-0 ¢ elc | f_r[ Qﬁgclgfeﬁsggtoﬁﬂe@ pL‘é/(ﬂR:@ioﬂ ﬁgﬁﬁce(‘&nlah&g_@’ Wﬁt]pbéﬂ

anti - CD3/ CD28, respectivel y Der p 2 speC| fic spleen
T- cqb11%] fihesTebeipe hibuds trdmeashiénfeat ofrihredashgmelect of Der p 2
i gni ficant decr Th- 2 .cyt klns - - 1 S
ot op g aRgt i PRk GO TEEER hbiagn bhigidvins i mice
TNF_G@%]?S '@g{l esdotI Eﬁfe&gﬁe m t038 We%polé)g %{E&e él&l%lnistered three times at

| nt eré was non- si ecrease In
foulfays idterpale dyotcl miection wishidw tibse (@Dﬁ) UKsig/@onge] ar higlh dose (HD)[50

BRSBTS (T UG ogpor 2 v

gmém +® 1 tB& | ifninfmided dmrceeals eiay rTZSF I'ITﬂZﬂ)anﬂbrpﬂOd) dhalldnganaticsr yere kept
t oki nes

un5 H‘G@ Ry ﬁe(,s(syfg:ia@r Cliagib_er &(k glrvglp f/?n {nﬁgu%v -EEFerggol (:Ii)l,?(r: P; o%enerated

by an ultrasonic nebulizer (model UltraNEB 99, DeVilbiss Health Care Sommerset, PA).
Four dosages of 0.1 mg/ml of Der p 2 in PBS were given for 30 mins at two days interval.

K and

Control mice were subjected to aerosol Der p 2 inhalation alone. Sera were collected and

analyzed for Der p 2-specific antibodies (cf. Fig. 28).
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in MNs cells was elevated for both the LcDp2 and Lc/V

group conpared to NaHCO 3 group (Fig. 19F). [0207] The
wa@ygaoake3es profil e of BALF from both Lc/V and Le¢DRR2007/000090

groups conpared to the NaHCC>3 group exhibited a

non-si gni fi cant decrease in58oth Th-2 and

proi nfl ammatory cytokines (IL-5, IL-13, IL-4, |IFNg,

TNF-a, TG--b) and eotaxin, a chenokine for eosinophils

recruitnment. Bot u i r to that

of Ac control 3?)%]%[8?‘0@§ ﬂé?éin%%ﬂcégﬁh%lkﬁ Lc/ V and

the Lc/ Dp2 group showed a simlar nunber of total

' nf LdZtl? ﬁ“&x@gvgletlf Ifer (Qy‘@%&ﬁg 141, Fﬁ aﬁ@[é@&l anfiBBdiEPwere measured

bei ng n i gnif T can | ower thanobserved
bquLIsAeEmmrgs feqstag.Gomipg NY JUFA) WereHBeuAH ATiticigpqmbinant Der

p & nes ﬁ%ﬁ% 1}1%‘3%’&%( @H{eﬁ (. ?%‘Nd}fﬁbi %I—lh@ L)) 5@@% lo¥e@iiht. All reagents

eosi t hese groups,
welrgy n;ﬂdony\todmnezsmf e ophaness stasethobemese Afﬁ:aﬁm@b@tm, plates were

oSSR SATRPP 5848 S50 302 SRS AP i fycgns b
(I%M)n EB&’D@S (%I Tbv@eﬁ 2@ fot hiratgomn prgnpe[e@@@zﬂ“ hq_p]atgs were incubated

t@gﬁgﬁl gai OéLpe @;{1 d(?lggﬁat : \éePlgﬂfg %Vﬁ_gtwe% ed 'al)(id'lﬂcubated with
bl&ﬁlsylathd( ﬁi&ﬁ)clé‘ﬂaa et emlg-lﬁcﬁusb Upg1 Eatl. 53;1 ig(ﬁla)(ﬁ&iﬂ%l) awr IlgBolR19-15)

Cont r Xfom %glﬁf?eaﬂa%(rj’r” &g?lﬂﬁgge 36“1 eqli e?n\lljarc]a?ahtgrfe ﬁa{& %L‘e washed

anu ﬁﬁé\@ﬂfé&txﬁﬁw alkafind- pﬁoaple:saswoﬂ]h@tm Emhvﬂina(SlglpadéEmlcal Co, St
m ce fr,om Na

|
Ll (é&ldg(?fiéﬁf%ﬁﬁ’sfﬁgﬁé’% T 8o BBl e Siema Fast
pNairb MRyl FHok leb t oubstrhtef Afte Bhi figubioh Sths wbsaptivehi wgs tnkasured at
o

O%I()%‘ﬁmgg%ga&éﬂ% PB%? irfg"ll“%é (i‘g %%'e@g{ ﬁfg)g\éﬁ%a ]_ Cz?x[%lfﬂ?rEprotocol was

en@%etﬁ&‘ gBicEAe & BRNRA] awgE eepl fof SRUGIdvIRE cChangs. I.Aammrabm Yek light

trates havi n rofile | ar to,that ,of
a%Péarﬂnge%f ePiegp. GRAPISARAT B Fapgs s and mowse

sei I i@ (¥153-108) b1 FSHN@htuinziggen)ivtedne 1y
regérﬂtﬁ%ééat Iggog Wg odGRd (& ) BF 05 PCESBNG gerivtelte seria

Ile it is. understood that the f
Pl 2 e P S 80 B OB S HGE Frpeared o' Mhndards
EINSAa0Hh; (B0} wha@b@RACAs! the Omﬁﬁ&éadiﬁg beadsportiagy to/ dicadading of 1
'actobacilli, the present ex% le illustr tes he bod
g of créecied pibadiaR b StIvaeISr IS A - BRpiedE P e Bttt antibody
inthe 420 WM C57/ B 6 mice were bled weekly to determ ne

therr r p 2-specific IgE and I1gd titers. Al assays
ver goPBRREpetivR)s. dlidj&tiohs tith Fivg doS2(LD)Weare ellegen were found to

patched e |cut nousl ] 0 of .reconbi nant_,
sy Peidy [RFRropatiop (05 d ot propiselly HespBElsfolg one week
aﬁ@%osﬁrﬂgemﬁg’tﬁé e@matwikifdsduates) g6e prodRsiontremthined |pérsistetitly low
After resting for 14 days, .onl 5 %Edreagonder ; solize
CRBRSSIRSD Bt S Wpore e ot G Il S RRGPPaFS o seroso
DEIOIS 2 {(FRALTEE, wiitddigBes)! %@l]lev‘é@feﬁ?&inﬁ&ﬂ@il Y1 014&97 @&, [Figure 26C,
I|ve recombi nant Der 1£ J) 2Hﬂ Eg E
Whlte squares). On the contrary, mice pnme with high dose ) of Der p 2 allergen had a
low basal IgE level (1.30£0.33 EU, Figure 26A, black squares). This group of mice showed
persistently higher IgG1 production (8130+1000 EU, (Figure 26B, black squares) that rose
greatly after boosting (4480044250 EU). Their 1gG2a levels were also higher than that in
mice primed with LD, particularly after boosting or inhalation challenged (340+260 EU,
Figure 26C, black squares).
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bi carbonate buffer were fed to each of the six mce in

the Lb group. Cells were washed twi ce with bicarbonate
whoado7ae3ssef ore feedi ng. Only sodi um bi car bonat BCbya6G2mr/000090

was given to control mce. Feeding was carried out

daily and lasted for a total59of 4 weeks. [0212] Both

groups were chal l enged (aerosol) 10 days after | ast

feeding. Mce fromthe sanme group were placed in a

chanmber. 1 ng of recg}a@éggatxngﬁdlﬁﬂ,ﬁrived Der p 2in
Z 0 the

10m of PBS was nebu I'n chanber and inhal ed

by the mce for 30 mnutes [0213] C57BL/6 mce were

Sengjsht . %Q?ﬁﬂ:%d@ teRidA0d Mot ok ddy 64. Spleens were
2al é?géﬁgfg§“§3§§%%%e at dgy 0, 1i'andK58. Tﬁe Dé; p .
exdsedpfomf the thige and\dsplstedesfoertisenytay it ueing RBC dywp buffer (0.53%

Aoy %ﬁfgﬁflége {(%119 '\xye'réj glgnir&f Qf1ti'1\|’\1(g?)EQ%/ﬁﬂ Rt ]ﬁeﬁ?gl allergen at 2 x 10°

accordin elr respective | lters. al feedin
celli#al MARTME U640 hedlainlsypiflementediwith b) Yopkhegt-maptivataddetplgpl serum

S R L, 1T, £ bl ks .

mMaydigh, pirireateriGibcoBRE), 86 0307 mMiaf Pengeaptentiaob@ifs kechnology,

N

Labi@toie® @ eps0afinsibawer wa37 a8aMesedrdoambiiannilsd €R efilk systems,

lgd and | oduct | and the cytakin fi
R RS589 0 LR FRBAER LS Pogbie il recovre
byGa=gificel igfadieat ddnBifagdtion (Ficell papub plus Rimrreatid)ve dded0p
2-specific serumlIgE and 1gd@ Ilevels. As shown in

Figure 23, the L. casei ShirotafDpl fed nm.ce showed a
4 1 % at t enuatPdrPss Trerds %P%B‘fngg'é% F'?IPEE‘]%P um | gE

approxi mately 7 days post feeding conpared to NaHCO3

con up--whi.ch_showed, onl 9 t | Ohk: .

I gE é%l] %iﬁi)l%g Eé;ﬁ&l? YR a%CP ?({]orp,g' ?ﬁl (50{%(99%’8 gﬁg?%%e %1&%% Bergisch
Glaéyadh) Gelanypaccerding fd tenmbnnfatireny atsedciions, wsingageinouse CD4
PR TSR BByl GRSkl grtens
Bipteo. iBleﬂ)r@ﬁndergoﬁ:@ﬁb .eﬁiﬁrihltm:hayﬁrfﬁ:opbl, seengpeluipf vwiee micaiwery blocked

1ot ontrol in. t
T R e
na%_v.ﬁﬁl Md'liéﬂﬁcdlls agdslendriivi cetit ?x/ylifs%lgsdm%ﬁﬁ biotn-eageated Ab (DX5),

- ul at.or toki nes_ (I.L.- an - odyct i .
nficySPie Fisisbeat ' T oAt d TR RE L b iy was
defrmaied iy flokf baonmeiry amalysis tusegeF ACSeanvllswn oytomstayriané d ellQuest

anpl e 15: Subcutaneous j of. hi gh $
SOTBA (PesERIGHERN. 81 PI aha! T Sl derartd” d, il Ht erours.
PuRd l@fnf_wlml:du@ wir€ ultbadl ih o6 ged phatt bt 05 pzlg/zd(maa @Ghd Firinglated for
exanpl e illustrates the measur of the dos
/b B aBE TR GLICa O WERTOH RGBS 28 Ab (2 pefml,
3ashi body production without the application of
adjuvant in mce. [0217] Goups of 8 female mce (6 to

8 weeks old) were adm nistered three tjines, at
(d) cDNA generation, Amplification and Real-time PCR

[0222] Cells were lysed and total RNA was isolated using the RNeasy Mini Kit
(Qiagen Inc, CA) according to the manufacturer instructions. cDNA was generated from 2 pg
of total RNA using 1 pg of 15mer poly d(T) oligonucleotides and 20 units of Moloney-
Murine Leukaemia Virus (M-MVL) Reverse Transcriptase (Promega, Madison, USA) as
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four days intervals by s.c. injection with | ow dose
(LD) [10 ng/ nmouse] or high dose (HD)[50 ngy/ nouse] of
W@ e@stizyeconbi nant Der p 2 protein (cf. Fig. 1PCT/8G2007/000090
boost with LD of Der p 2 was given to the imunized
m ce on day 28. In the aero%$0l challenge, nice were
kept unrestrained in dessicator chanber and gi ven
recgﬂ%p{ pious flow of aerosol Der p 2 generated by an
rasoni ¢ nebulizer (nodel U traNEB 99, DeVil biss

HeaEg%]cﬁPRT @%”ﬁ@rfniﬁﬁed iRA9ach E&ﬁﬁledéészisgﬁsstﬁ{daﬂhﬁe g /amount of
f wer e gé]\P/Jenfor mns at two

DRk spapl usedmeacPCH, e JRNG. wiEiided o 1o RB rSGFe @praiging 10%

| gpi by e ach snakty 2€draqg DNA
Py 3 GRoRRe A Saccacm and anply e

polgiriefie. fEﬁchD@mpb of epetifinalcveleme @@au@@bﬁf@é iBa fﬂg‘é fhgippgl cycler
(Perﬁmlﬁfnep éne lftﬁ F)é%ﬁ %1(1(9 bRy gl sfaftsl U8l &% a total of 30
y . tes

WEr e neasur e st ar Cornin
cyd‘lhs Emyquc@smtmﬂﬁ@tm a4 ﬁCr saepit 8 ambil Tpinzt J2°G Imin. A

oy SRR 4 ORI 038 oty s

médch\tﬁchomnl ess stated otherwi se. After incubati on,
pl ates were washed three tines with PBS/ 0.05 % Tween
20 #734bRedKtiae: RER sing @YHR Green tashrqlpgy BUrgECyelanyassamied out

PBS/ 5 t
I?Ng sal{?lp}e- %Jﬁxo éxrrsﬂrﬁr)g ﬁﬁd EQ%S o? 'Hﬂﬁfe@ts{-éﬁgard Naive
rmS@ rsamplleywnh hsetleat stemdard IFd at@@ therfat mﬁﬁ\@@m%ﬁ’ée f0r each cytokine.

Re}i%élillks) ?Vté?edae\édgagnﬁ (? I %%ﬁ%%&%%ﬁw &E‘#&B%gfr éﬂ)rit(!Rogﬁébﬁﬁgnostlcs

Swizerlaidpdn atdokrdunds ttEﬂ@I mmw)facmrerzs mStrg¢tmn5the amplifigtion program

r 0 rat ure. o
o PR i % SlalAn 0308, 9 municed o 58 o
anahemecaﬂ TXCRC, Iﬁtltlhglllﬁ sec MOB° ((Zicozﬁﬁ)@ 3@lispaiati 0§ Ty q»tt@l@ne relative

ratbc’aI ?vrel\é\?lg ?i%ﬁ@f“eﬁ h\g{&tbng %§n§9 SQ 8‘? %gse f {)ﬁ]ga ?b:%ﬁﬁe& at%%ressmn fit
petfbﬁhﬂiﬁtal.lfmmnbzﬁ}y alys d{egtRMvm@umﬁs@tL@d Seftwags (Roghe Molecular
L T G H A
B‘Q%‘?&ﬁ%ﬁ’? 558?‘5}?'? emégaeﬁgaéegcsg genmer ate au:: glnga)r d A
o §22%E G%R% A@%%&}?géx&%ﬁi@e@&e& haloes Pcﬁ%alymus e | gK

ain arm ngen, San Di ego, CA) was

Coat 6%9)6‘] AR | dehd & BeThena 1BNtAGBEEAGACTPTDGTRGL 3| (SEQ ID NO:
(10 lg&Za (G155-178) or IgE (C38.2) (Pharn ngen)

Nwere serially diluted in 2-folds starting from 50

1] ook eeg S SR BB 1T T

o R s e BN O B GREE Bl oo

RepdD R i lssaeﬂée' ?%%f%%%%@%%?%ﬁz%@%%%? Ng: 30

(. OB T Sy G By R S Gl T 1)

Week[ozsl] Anti-sense 5° CTTATCGATGAATCCAGGCATCG 3’ (SEQ ID NO: 12);
[0232] IL-5 Sense 5 GAAAGAGACCTTGACACAGCTG 3’ (SEQ ID NO: 13);
[0233] Anti-sense 5* GAACTCTTGCAGGTAATCCAGG 3’(SEQ ID NO: 14);
[0234] IL-9: Sense 5> ATGTTGGTGACATACATCCTTGC 3’ (SEQ ID NO: 15);
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after boosting (Figure 26A, white squares). 1gQ
production remai ned persistently | ow (3280+550 EU)
wandao7iizday 64, where a rise occurred nost |i keP@T/dGE017/000090
exposure to aerosolize Der p 2 (Figure 26B, white
squares). lgQ&a |l evels remuigned | ow (104+67 EU, Figure
26C, white squares). On the contrary, mce prined with

hi g S HD) of I .18 E

evlpSfifatinhed eboatTict ettt QRO 1%, 1

gro fmce sho i ' ’ .

o olfadh Bl et SR T S IG T AR G TgRTe ¥ SR o No
17%hat rose greatly after boosting (448004250 EU). Their

I g&a levels were also higher than that in mce ri,m(ad

Wi t [02BT), Aptaserise Ui’ alGL %GE66§GWWCAQF§§|%¢'E& SEQ ID
N @,I enged (340+260 EU, Figure 26C, bl ack squares).(b)

ngl nic T-cell culture [0220] Treated mce were

sac Ldz%h]gﬁdl%?lﬁs%ﬁ@b&&f@ﬁ@@m@@m@m $H4SEGRDREDS19);
wer e

xcised Tromthe mce and depl eted of

ery 3 ustpachBC T A0 ERGA ©.(SBGpIBMONM
chl l@?g}é&ﬁ?ﬁlﬁég ﬁ?g cul tﬂlﬁ% with 10 rrg/(m %of Der Ggm

2 aldRopan] Risedses’ WIGGCECATHTGGGABRYGGAGSO(SRUIINO: 21);
suppl enented with 10 % of heat-inactivated fetal calf

ser yop4{ FBH-sbddy 6t OIMEG GaE0TICAC AT TAAGETS, (TEQ 1D NOri2):
L- gl utam ne (Hyclone Laboratories), 1 mM sodium

pyruvate (G bco BRL), 5,5 x 10 +

b- meHeABERAaHe) re@mreforéaﬂ%raf W&Egnﬁgrﬂsﬁw& Bl
antibiotics (100 Um Penicillin and 100 ng/ m

St r g@iaa Xl et HrEh@NBy kitataatdusiigjsdtidnn(s5.) %i@CRw dose (LD) [10

i ncubat or at 37_0C._ Muse reconbinant .| L- R&D. .
et ek Sare ABDVISQ HENUSEAy R S P i R CDer )
on?c,{hyqlﬁ‘lﬁ and %;A %?os\/iv@ém EDGE |]Z:e§ e KNE'S gﬁzefit\lﬁrchyl ZSya?rﬂsiDerg)Z-speciﬁc
“ficoll gradient centri ion (Fico ue plus .
e PR R SEOR0RY EL DR st AIYERT o R iog ice were
s ﬂti&Hl\/lhgﬁhh}%l\]/% . R@%‘%ﬂno%&"&thd-gpl@%iﬁ vﬁqr&’\elfteinechfdg Chﬁkﬁnlélgroﬁling of T-cell

ut oMacs | tenyi Biotec, Bergisc r gan
Cu&t@'@ér@i’lﬁr@gst R0 FECT P v FaRef Sy B %(3 Hg P%gg i iﬁ% Dy Z%P%l“ane"us
pa?c{m:ji HHRURE t. : dc g&ﬁrﬁé@siqﬁe\g&mmbrﬂﬁg @WhhM@lntH)et 41GKDG6). tB)ieﬁygdSO g of

st rept avi di R-conj ugat ed ni.crobea i Biotec),

(Dot 1A 0 G P IR Gh e B I Reiisgry 1ich was then
apgﬁ&i & AE SRIEH 6R1 WBhRd KidiCdethsiié bihdage. A&SpRISKng mahs performed

nti-mouse Fcg [11/11 receptor (CDL /CDB‘Z%I % 4G2J€, Ficed
oradry Qe bt Eaclhpatenap applied | fred devws nd remavyelydry YR sacriticed on
syl g B déRIsp AT H2 Bails e birdlishedeon ugat ed Ab (DX5).,

_ crobeads and streptavidin-conjugated _
M Crhen Eontrdh enibd rdcePlifid oilywagosbtobaliingedvidy Déropy2 gave high

cytonetry anal ysis_using FACScan flo y d
ORISR EIs S PORESTY B SIMBIS RFLERYY D RetindEigisFlowever
thi T8D GEiled nMBE BhédditsidnifiBdnt SufpRéssioh lof JL.AGPEL-5 Rudi I+ @dexpression,
CD4+ T cells were cultured in 96-welll Ia}ne c?dt'?’x%}QSL .
wha! baspoal ¥ith awige SHIvihekDres control group. In”addition, The"LD primed
mice had exclusively high expression of IL-9 expression compared to HD primed mice and
control. Thus the initial HD priming ameliorated the effects of inhaling Der p 2 by

suppressing the expression of TH2-associated cytokines.

(f) Enrichment of CD4'CD25" regulatory T- cells
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24 hr with anti-nouse CD3e Ab (5 ng/nl, 145-2Cl1) and

anti-nouse CD28 Ab (2 ng/nl, 37.51) (d) cDNA
w@eonenatsson, Anplification and Real -time PCR [ BCR2{2007/000090

Cells were |ysed and total RNA was isolated using the

RNeasy Mni Kit (Q agen IncgypCA) according to the

manuf act ur er instructi ons. cDNA was generat ed from?2

o i Gtbichstos treetied Lot S e i Re by By CHEpag Remtory T

Cenemﬂaﬁcm iV (l\/ﬁB:er(yMllbib’te): Revgsche Gladhasdg r Gphmsg) and sorted using
rome on SA). a mmended 3

AioBHRRIPEeR DIKBAGH SERAPE o5 Bt B GLH (RRPAR iy ol of he

1soPa'EEaU<fé‘lls Glers BNAbLSRARS FEEHcdnjugard anBGRousE ED4 Bidbaddess, Per-CP-

t
com@agﬁﬁloqlr?tbglmés}eﬁbtaébhggm@q %’: gndC gﬂ%%%%%ﬁ—@%wuﬁe ?ﬂé? {ot purity
ch&k. TRI ERBuRB! VR BaSEnindPBY RATBytEmety 352&11?@15 using[FACScan flow
vol ume was incubated in a DNA therpal Ier P
cyEmeey ash el poftvasp < Beripd RIOKInIOR). g & dehoh 95@@? isflgted cells

g%ﬂcqhsaﬁ&hgl of 30 cycles. Each cycle consists of
0O sec at 94 C, 30 sec at 58C and 1 mn at 72C Imn. A

starting of 5 mns incubation at 94 0C and a fi nal
ext e(ghSplenodytd nlhiresang antizeT pressniing el 44PCR Rigparation
reaction. [0224] Real-tinme PCR using SYBR G een

t ngﬁ%leﬁ&ﬁk L OXGleGEd ‘Q@%o mplcfd RENMIUIG40MRddilin | sigplemented
negative contr ol vvat er and a seri es of
with 1Qt% chest-innctiveted haxingecali saumal ¢hnelpgigs), 1 mM sodium

pymv?n%ﬁﬁfgloi'x%ﬁ\iﬁ Hofied) he nthL %@J&h@'ﬁm)%tléd tl@Of@/ﬁJﬂ%ﬁﬁlﬂm and

eaC 1 ONS V\Bre or I’red usi ng Fast st
10@%/%55&@10133(@59 GEenld” (IFMC% mieregpiosthaned | (Life Technology) and

ma[ui;] %cg {%9 d’}l océ gﬁ 8ol & 8Ieﬁgcﬁ&n\%£@c&ﬂ‘tﬁfeﬁsm 96-well (4x10°

1 ONsS. cati program was.:
cellewell)uwh i10 mgzml qﬁ Eelap 29p:roem fondnt devst andrsupgrnatony egvegted were

‘}%gll‘? %C r@t 1(25 % picgtg; Tcoo(]%up Ge gsté}o%sﬁe%cﬁgﬁl e%?cugmeous patched

ec at
mmybpkulmlng dh@aplenecyt@tm 6sweﬂ.bp1@tes:@l X:U} ﬁ@%’*"?ﬂ)t"fﬂh rDer p2. The cells

efficienc
welF tsu%)é?nfx d:)f rf"g ?Ipaldgﬁ:? %gntgiﬂm%hfelpge atgf\;?é'goﬁﬁﬂﬂéﬁ&ﬁ Blse IL-2
BrRi& ilxsazsuegns)S ﬁo@ragvaaﬁ end Roéh@yl\hﬂ, EHdIcalls Bere daegsted prd purified
AP G0, DL R ) e 6 o
mETIGATACARACHNBACTIT G TiGve mi¢SHRDidIp, Ndonyyin] @ ARpphe Diagnostic

A AT L GRS g s

intiBaf¥@in ﬁie dark at 37 °C for 20 min. The cells were washed 3 times wi 30 mls of 1X
HBSS and suspended in RPMI-1640 medium.

(h) Cytokine profiling and cell proliferation assay

[0246] Antigen-specific TH2 cells and CD4+CD25+ T-cells were cultured at 1x10°
cells/well with or without 10pg/ml of rDer p 2. APCs were used at 3x10° cells/well.
Supernatants were harvested at day 3 and assayed for IL-4, IL-5 and IL-13 production. In the
proliferation study, cells were incubated for 5 days and pulsed with 1 pCi of [*H]-thymidine
(NEN Life Science, Boston, MA) at the last 18 hr. Cells were harvested to a glass fiber filter
(Skatron instruments AS, Lier, Norway). After adding the scintillation fluid (Amersham
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[0229] Anti-sense 5 CTCATGAATGCATCCTTTTTCG 3' (SEQ ID
NGO 10); [0230] IL-4 Sense 5 CATCGGCATTTTGAACGAGGTCA
wW@2000985988 D NO 11); [0231] Anti-sense 5' PCT/SG2007/000090
CTTATCGATGAATCCAGGCATCG 3' (SEQ I D NO 12); [0232]
IL-5 Sense 5 GAAAGAGACCTTGAEACAGCTG 3' (SEQ | DNG
13); [0233] Anti-sense 5 GAACTCTTGCAGGTAATCCAGG

Bloﬂ?%ﬁ“%%% C%%%ﬁ] \gé} P%éﬁ?%%"zoﬁle 1131u1d sc::;t;llatmn counter

(Bekinkn Senke, Hc. POGTHETTAT.ALE PrIdoatior deSEeAmmessed as) thy ratio of

6 IL-10 Sense 5 OCAGTTTTACCTGGTAGAAGTGATG 3'
THE%%% 90 17); [0237] Anti-sense 5'

TGTCTAGGGTCCTGGAGTCC AGCAGACT 3' (SEQ ID NO. 18);
[0238] 1L-12 Sense 5' @T&I@AT GCTGGAG 3' ( SEQ
IDNO. 19); [0239] Anti® g GGTGCTTCACACTTCAGG
3' (SEQ ID NO 20); [0240] IL-13: Sense 5'

ATGEB@%WEEM&%@@ m@SEQFNBNRAZNAY), [024(HVD4-1D11), IL-5

(TR Brd 5073 Te R OF Sy ¥t Aol VAN, USA)

mflgqyéﬁts? (X 8D efdnss) [Md 42IF- M(AGSJ@EII’) enfibédiesdwéry coated on 96-well

t
s i o o A R O P! 0 v
24(81 fgﬂfg'o(ggﬁ V\APteﬂrTT - 839%2@12) nL{1oRer &M %9staﬂs) dHy19 (R & &ngystems)

2
TR CTRoeb ] S bPhA Herore B Stora e e RSB OR By &R cytokines

Welrgu%ﬁ%g g%ﬁdﬁ&é’glythe EPESA Rssdy PALL ABEhIdics %n&\@éc@nﬁﬁféﬁl Eyitslatks were
nodes and” spl eens vvet t@g‘ﬁ ai ned for
a

ﬁqnyBBI&lﬂ@lq@p@ﬁRhanglg@ﬂ (Spndpgo, E4y) tplesss PP i ce

were s.c. injected with 100 ml of PBS. The rDer p

2- e 028} BigeGlslepiats she duaniifieatigarad cytoline aeRNAgexpression in Der p 2-
o %\é%lgé’l %gy wags ﬁgﬂep’g%io&fﬁ Q&*}l’n@@% D&l DEL p ’%qg ) wBdof lidt¥otePihd there

P irst applied to 1
wasnﬂa ag&“emaceom thén exp*asssnmelsvelwhf U4 vead ENanbeayspan bl efQps of mice.

the sha ed s eCURS I [
RSB M BB R Shleg g% gy et
efibﬁﬁr@p@ihn@d for 4 days and rem)ved M ce vvere

sacrificed on day 2 1 and antigen-specific TH2 eII

wer 02491 bk iexpressiorn] Brdgof danse cotokivee @ereeliEhes & ‘B‘Fﬁdyusmg real-

ae I
f’@ﬁ;&f ?[Q%g I)g ggg P@ﬁx&_réa?\yecaglta%m? %‘g gadgbagg)llﬁ :él(i:? gﬁ%ﬁb\%l_lli distinctive,
shhltp- 1ﬂeﬁk dtred] ks 0B obsielNgd Vi (W aten ORIyl F(Flﬁfﬁ agt s ?ﬂﬁ%& 1 lusfrates the
caZi:n%Por g&%gte%%‘zﬁ&'dog flﬁéd- c]y’?bku{el- lé'_’c/fﬁ‘I@T | fﬂh&o There was no

Xpression en conpare mce primed with LD o
distontiveo diffpramap in B 4aqj(que§$1gm in @}]; 1quDs P inpeel Control mice subJected to

aerosol Der p 2 inhalation gave high expression levels of Ag-specific TH2 cytokines

E

specifically IL-5, IL-10 and IL-13. HD primed mice showed significant suppression of IL-13
expression (at least 100-fold lower), IL-5 and IL-10 expression (~7-fold less), when
compared with mice primed with LD or control group. This implies that the initial HD
priming ameliorated the effects of inhaling Der p 2 by suppressing the expression of TH2-
associated cytokines. LD primed mice had exclusively high expression of IL-9 expression
(>100-fold) compared to HD primed mice and control. Accordingly, TH2 cytokines are

associated with the allergen dosage immunisation.

[0250] Figures 27 and 28 show cytokine profiles of lymph nodes and spleen from
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m ce had exclusively high expression of IL-9

expression conpared to HD prinmed mce and control.
wahbwes/1e3aes i nitial HD primng aneliorated the eP€EsS6H00hH00090

inhaling Der p 2 by suppressing the expression of

TH2- associ ated cytoki nes. (%% Enrichnment of CD4+CD25+

regul atory T- cells[0244] Splenic regulatory T-cells

are. enr ith low dose (LD,
iR Rl o R DR 2 cin B 0 B o dose
1043 romiigh) doae (HB o5 Qpel of sPerg Aptaseibey HBSeen 83y B 418 amdsagrifice on

dipg to.th v - _ .
o i Gl SRR BRE it DrybSd BELHARR-£of fo 5 days in he
preRInEEot fr pohpretkira NBothripupten@idd anhspl¢rodind from mice primed with low
Per. - CPcan| t, ti- - ey )
ossEH Ol PR B T ol b LR L gpense i THD
cyt6kink (mgs*:/)t pto&\ﬂ?iloﬁl ebﬁxpftiedh el high dols@miﬁyd omet. r Pnathelothst band, the
usin can oW (1.0 an .
highidasd WL TEF 58 ?ﬁ%@ﬁ&?@%’ﬁ“&@%‘%&%&%ﬁ@ L8] spleen
CD254. T-cel | t }
it FSH Piesalh foritie oy SBpt B oF o 5755 Blatory T-csls
froBPh@ROsth &S witk ighc dése tDed pi npootip | SplaniRENHT CBAY Aeesils of mice
: I, t ith 10 % heat - | ' - . .
e e s

thel f¥EnON6f PR QI DpoLdie fr,5 Eaysiuhd agphyedafor heth pavlifetaiion ardscytokine

b5 o S G0 AR G P b v

HIVED&H A protbipiverd GbI6 th BxdbuphRssioichntiabothe pBpifenianafdBI2 cells and

were cultured in 96-well_(4 cel,l s/ I Lt .
profyeien off Tibk pyigkives, ﬁo‘td‘ ehﬁs %%i( hﬂof)% %@f}gc ?ﬁé@?@%r 25 T from muce
prifRA VARSI &2 hrofleWeRtunablO td)iert Atnhilag euppseseive BifectsT H2

cells were established from epicutaneous patched m ce

by, CU| rl 4 te o en ntion _Vl\'/lerlnl:d f?gcg b1?a¥ :.I'Qsei

CS the ]
%8 e Op 0

with fresh medi um consmrhu@oismme of reconbi nation
mouse IL-2 (rlL-2) (R & D systens) on day 3, 5 and 7.

At day 10, TH2 cells werejharvested and tpurifi ed b&/.
Fi cd0352Pafjoewptefed pithdrs Hhplpmeuss eapk day) for four consecutive days per

We%ﬁr&‘ir ' §1ég arh@ e acWEE SisERchivEHwEle M dob@ oIk D0fyegi. NMice were
St €at dd spl enocytes of naive mce. Briefly, .
bleri weelfy un 1€ 7( Wekh entdiBlg i dswieilicipmm mwwgﬁfwhl@e\”ﬁrﬁr?ﬁiayed by

| ' t adbdt@Nb@fthse
A LR AR M Al kAol v o

sighiicantlebels wETzE andd¢E2n Bere dateeiodi(Fig. 3. Mice vore pagrifipeseon day 198
oo R | g B0 l  lbo lfblot. it
levisld dfyegulaipec tytolind BETFef ers dotrstedin Icz?ﬁls from R@yer’s pajghes of the L

cul pured gt .| %ﬂi eLiis/ W8icheiy 11V b OHbidanQTBLIY:; Shirota |
cagt ’5?3?‘9 E)ﬁ ot SEB &e/e%"]’eﬁ’u]gg%htg%@ t%% t% e e? SIvel . , e
Blo t 5 actively induced production of T regulatory cytokines by T cells in Peyer’s patches
(cf. Fig. 33).

[0253] The listing or discussion of a previously published document in this
specification should not necessarily be taken as an acknowledgement that the document is
part of the state of the.art or is common general knowledge. All documents listed are hereby

incorporated herein by reference.
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Supernatants were harvested at day 3 and assayed for

IL-4, IL-5 and IL-13 production. In the proliferation
watamdm2348el | s were i ncubated for 5 days and puPGEEGRU0T/N00090

1 nC of [3H -thym dine (NEN Life Science, Boston, M)

at the last 18 hr. Cells web® harvested to a gl ass

fiber filter (Skatron instrunments AS, Lier, Norway).

Af t ' h
An@?gﬂdﬁ@qgg%ﬁgg% zlgdgﬂ'%fgje a?&és&gbefd é#l% renra% tSIIIIéar?l}\nges practiced in the
absﬂﬁ@swf ey Blpmiheod elqmemts,shmmtmn ot llmﬁam;un nelr seisicRliv disclosed

herFJg é‘& é%rls«%%mg U|t1:1]ee erm "c %@}1 1?%2 i&éﬁgg egc%gcaﬂ?n%"ngﬁxshall be

rea@ékpdﬂsﬁ@lyﬁnﬂ%ﬂ{oﬁﬂﬂﬂl}taﬁhﬂ lAfddﬂandbt, ﬂtﬁoﬁdrmaltdoexnpmggns employed

heregg;?%% %- A%?i% (é‘é%% 1?%#%(0’([9%'1'1&1?{1&8%5)(}1&4 i’S 1’1% intention

in b RESaPRkh Sermb/hhd H@%ssmhi.eﬂ&cbﬂﬁ@]a’ﬁ)' egivélelDs of gtedpagyres shown

and TGF-b nti bodi es. re coat ed :
an(bﬂeéglébegtor ?éﬁl/om; ’ﬁle ogtaq |1sarte<é%gn&§ )%alt garqus mq[%rfbc%goﬂegr% Bossmle
withRUhE sb(ﬁk)‘cﬁ‘ tﬁ%i‘ﬂgentlc%) claitded ATHBYBGholld G2 Junddrktobd that although the

TRFK4 09302 R &
prsp R YSPgR BemRSR ANER R ineerst 8Y 7 PP SHp Ly giodificaon
andS85htiBR of £ HNRNGE HereinRiERBEMBY bmsmmt@%mgmd @ the art,

used as standards in the ELI SA afgﬁ¥ % es £ this
andh et saelo S HIALONS A KR aonReAT® CPRSIYFT B OBPS &1 S°°Pe 0
ngen (San Di ago, CA) unless stated otherw se.
mdog%z;]

Fig. 27 depicts the quantification of cytokine

Nﬁ)Z@BpT@@ SiveRtidnNhddehee dRscrided vashdhyi ﬁml gdmhc \keren. Bach of the
| enged with aerosolized

et ectetn PR PHGFERaOHRES | PP LD I SAE CBT GLaF alfo form

ah%‘f &eSnRntib ﬁ@ﬁ@uﬂé@"ﬂh& artivdedriptivn @theipsemionnvitea proviso or
There were, however, dlf%erencgs in their expres

o T £y B SRS PP 1 FB0 YRG0 Rt or ot
the[ ORA miRBaBX B5RERADNrdcROEAseiAf these cytokines were
further evaluated using real tine PCR (cf. Table I).
The [6086] Dftgr Catibodindiad Vi snthfn dmc[‘olh)mnhg fclagds. KInt addition, where

showed di stinctive, shar
Feina aipes i8] BRI TD ATt L VbR GBS, e sited
arfifAR vaBréddERiO thal thatifivatiel)s-dior ﬁ[&iebsz debcrabal inftereds of any md1v1dua1
cytokin /HPRT rati ggh re was no distinctive
megpher oF é’é’upl‘i’ pa@m@erg)gﬁﬁag ?rgﬂﬁﬁ %1 groups of mice.
. Control mce subjected to aerosol Der p 2 inhalation
gave high expression | evels of Ag-specific TH2
cytokines specifically IL-5, IL-10 and IL-13. HD
primed m ce showed significant suppression of IL-13
expression (at |least 100-fold lower), IL-5 and IL-10
expression (~7-fold | ess), when conpared with m ce
primed with LD or control group. This inplies that the
initial HD primng aneliorated the effects of inhaling
Der p 2 by suppressing the expression of TH2-
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associ ated cytokines. LD prinmed m ce had excl usively
hi gh expression of [L-9 expression (>100-fold)

wa@oeopderdst o HD prinmed mce and control. AccorBCTg6E3007/000090
TH2 cytokines are associated with the all ergen dosage
I muni sation. [0250] Figures627 and 28 show cyt oki ne
profiles of |ynph nodes and spleen fronmm ce prined

CﬂMt|1 high or | ow dose rDer p 2 protein. Mce were

Med with | ow dose (LD, | Ong) or high dose (HD,

50nmg) of rDer p 2 protein, or PBS on day 0, 4, 8 and

WA dfilne@ison day 10 (supra). Lynph nodes and spl eens
were harvested and cultured for 3 to 5 days in the
presence of rDer p 2 protein. Both |ynph nodes and

15 PAGER nHAnt OBLIIRE BhipABids Wh%ﬁrdl&%fiuﬁﬁﬁcﬂei& helwsétuence encoding
Increase In TH2 cytokines ( 13 and I L-9)_ and
deet leass em imrTusogeyie Gtement ofte gpity alerernsi BFF R nprablaf 5, or an
to. hi gh dos [ n%g . On the other hand, the high
do8e™ qgﬁgﬁgﬁggg Eex &%lted hi gher TGF-bproduction in

bot h | ynph nodes and spleen. [0251] Figure 30 depicts

2t ha rsepEbiess v ebedifiecionphispa-helsRBogaue gutlait acid stquentd @coding

frommce prinmed with high _dose.rDer rofein. . .
SpRleless aprimmunogenieriragnel of fhemitg ?E‘Pﬁgﬁ@%& Y Bgrgoseme
rDﬁ&ngogﬂg&gfeln were cocultured with antigen-specific

s in the presence of rDer protein for 5
dayhergingsaikkagprent ¢anprises #f 1pashB 4 @l?fg? PBHOATH CPEEKs plthe mature

Figure 30 (A-D), splenic
CD%ﬁggéékpﬁﬁceE?WQ¥kgn1n1ce primed with HD rDer p 2
protein were able to exert suppression both on the
3or ahé fredotbirant tdctobhidlleebf slazmd pr ok t2, ovheoﬁfm Feid lactobacillus is

g)e/}s gctqdre %mnr}h% gr ! IL Wgﬁa\ﬂgt #‘ 4‘_‘6 orbfsg%?us c%sez %@?{E&% chdophzlus

un@QLx@bdcemy@%nmmﬂa%bmmrgeﬁwzy Eaebﬁc&ﬁlhs peEvOMpLectobaczllus
16: Studies of the inmune rifpo se

" eebmiariankadobachlse i PERETH JEP0aA T Z;re cfea%@fg%lrs delbruecit,
M iﬁct%&c%hfseﬁh%ﬁﬁ taéto@@czﬂ&ﬂhz‘@#&? ERgdbadithys Tigstisf Dtdd‘z‘obaczllus

consecutive % er week ig. 31) Total feedin
o whennoses ibeeidbowilies JQ@”&%@eéaC&bail mwlwmsweféol%éﬁgs Jensenti,
bl 9% ctm@ﬁ?cwéz}fv W9 Eac%ﬁglﬁu.@gglgeﬁl Eacttob'izcﬁl?@ Clefi6bi88kUMhctobacillus
INS Were assaye A. There were

SI g:mgﬁam:sanLadt@baetlkts oftuBhiyst I&C@be@lhﬁsc qag@SlC@lét aad e§actobacillus
but }here were no significant levels of IgE and | g&a
wel8VE#&¥&ct ed. (Fig. 32). Mce were sacrificed on day
198 and T-cells from Peyer's patches and spl een were
bt H8chnfiant YicebhsiBuaoBtlyisi 3, whirgini shidchotbbdcitiuslis Laétobacillus
regulatory cytokine TG--b were detected in T cells
f r chepesput G& Qudpebaciiyts ff Stredsei shirotal Blo t 5
fed mce only, indicating that the Iive reconbinant L

Sﬁfe r?cm WPt ac%lbgmﬁus's%iaé‘n%[' dﬁ%lo\f clapdyged, WH@EB:&S? i@ AnBlmogenic

regu ory cyt oki nes I's 1n Peyer S pat ches
( cfhomdelag, e®®jled by said heterologous nuclelc acid “sequence has at least 80 %

sequence identity to the amino acid sequence of a respective at least immunogenic

fragment of said mite allergen.

6. The recombinant lactobacillus of any one of claims 1 - 5, wherein said mite allergen is

Der p 2 or Blo t 5 and said lactobacillus is Lactobacillus casei Shirota.
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[0253] The listing or discussion of a previously
publ i shed docunent in this specification should not
woewedsmass | y be taken as an acknow edgenent the¢T/BGE07/000090
docunent is part of the state of the art or is conmon
general know edge. All documgnts |isted are hereby
i ncorporated herein by reference.[0254] The invention
71 | Thestesatbinalt facthbadlisifdldies & 6, whereissaitl atioyallorgen is Der p 2 and

practiced in the absence qof any el enen ent s,

Pl e e AEreR I aPaed R ST PLIRRID A dr osed
herein. Thus, for exanple, the terns "conprising",

8. | Pitd MElAGnant I&AHhEIHN ¥blainel C7, vibadih siie nfiRadlergen is Der p 2 and
expansively and without Iimtation. Additionally, .the

t ewhareiarsdidehetarelogive mycleigpicis\searenes ecrdef-ApdIBRARiGRPmolog of
as.ter of de I.pLLo .t at :
CPBPEP T ofgn RRERPRS Falfthy Whel, e Flfote hRElog having »
exPIchss hald Sequibnaxafl at thast/ 046 idertifyity deemickiodcid srguence of SEQ ID
features shown and descri bed or portions thereof, but

i t NPs recogni zed that various nodifications are

possible within the scope of the invention clained.

Thigfe recbmbiagitiishiiacinngsr 84:aRd -t6) dherin digite bli@gen is Blo t 5 and
present invention has been specifically disclosed Qy 3

pr whereieshics ablsent rrmunogenisi fragaant oh saf dnileaplicagengs egpoded by the
the_ i nventi j4 disclosed may be resorted to by

t nsueiE T PEQ IBNG, 2

hé art, and that such nodifications

o

and variations are considered to be within the scope
100f Théte@ombinantlhasbac{lig bHinyTdne of vlagng 1 erf dyakildewherein said mite

descri bed broadl y,and generic herein. Each of
ek Sofec batd At un aF BTt BpTaS ApS yehife encodes an
Wi {hinlnddRRicOanablog 6 Blb 05 U eoraks Oinfraurvgas t fragmenb ethereof, the
i nvention. This _includes the gegeric deéErHE%iZ@VOf v 1o th
t himmpnegsaicdemplambayg ppvdec 47id fegrenes of #tilrast AP fentity to the
" CRMLB A WauRhll REEQWI e of rom the genus, Tegardl ess
of 8t her ~of not the excised material is specifically
recited herein. [0256] O her enbodinents are wthin,

11t h&hé obdonwiimrgt &ctibasillng af aeidions of clafpede 1©avhgraid sgid sequence
aspect.s of .the_inventi ' - i -
ARG it (SRR HerBA°E daRCHe MCELT: & immunogen

t habmblog thetveid ¢ammprissd @l sletdrblogayudesarcidoedeiule.t er ns

of any individual nenber or subgroup of nenbers of the

Mar kush . i.ms, VW [ imed.is;..1. A L
12. egt‘g%%p?pgxﬁfﬁar%égch%gsﬂllw 3& ciairﬂ.gir]1?;er}%éeuléSéﬁlgt]léell%‘f)lgé%lbssnuclelc acid

NuGl Bl 136 A cRROuRAGEcteNCcodi ng at | east an i mmunogeni c
fragnent of the mte allergens Der p 2 or Blot 5, or

an i mmunogeni ¢ honol og thereof. 2. A reconbi nant )
13. adthe besinthinant bastobreibiusef deimetZ Mdierdo sad AHRIPSIR Eeioy is selected

sequenge odi na. at ; ; nt of
CFTE R P BrTREeTLg e

14. A pharmaceutical composition comprising a recombinant lactobacillus according to any

one of claims 1 —13.

15. The pharmaceutical composition of claim 14, further comprising a pharmaceutically

acceptable carrier or diluent.
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honol og thereof, wherein said fragnent conprises at
| east 8 % of the am no acid sequence of the mature

wo mrAbm=sgt h protein of Der p 1. 3. The reconbP@BERG2007/000090
| act obacillus of claim1 or claim2, wherein said
| act obacillus is selected f68m the group consisting of
Lact obacillus casei, Lactobacillus acidophilus,

16.L arteqhaghdcbutizaf @myesitionpf Haicisddac il b) fughgaomprising at least one of a
Lact pbaci |.| us ntosus, Lagtabacil l.us pl I 1
vt 43 < agtnes FRRRPRThe ek B cell suabilver, o

Lagl.oRRGkLht M 2 B laardABEptdr agdB@t Obaci | | us salivari us,
Lactobacillus hilgardii, Lactobacillus lactis,

Lact obaci | | us rhamosus, Lactobacillus johnsonii, .
17.L aBteoptmoikdeutical epmporitiinsof anycanstdcilaime d4j-elfs dther comprising at

Lact obaci | | us r.eut eri i : ben
[ S B EetE feBpe a2 MAARH, bt AP enic homolog thereof
Lact obaci | l us curvatus, Lactobacillus caucasicus, and
18L @ﬁ%ﬁﬁhé&eﬁk&aﬁ&iﬂiﬁkhﬁﬁﬁf cim Thevheesdosdid slbeangen is a mite allergen.
| act obacillus of claim3, wherein said | actobacillus
is Lactobacillus rhamosus GG or Lacto acLII% casei .
19.ShTheopharmaceutived corpesinmefrilaimald, Hlsret thg s a %F%?ndm dust mite
Ofd&é% m 1 - 4, wherein said i nmunogeni ¢ honol og
enco " by said heterol ogous nucl ei c acid sequence has
at |east 80 % sequence identity to the am no. acid. )
20 eThte phmateutical esypgositive ofitcldimad® ombrwlpsein saidr mienaliergen is
of sai ite allergen. .6. e reconhj nant
" edisadrem G poh A RisiEs of D8 BifngRpel B DepR2ePer R 3 Bore 4
|m ber gk Elta?;s%m, Dér le,rD&b@,qlDerai 0, Tierarid, Daf pl14, Der p 15, Der p 18,
actobaci |l l us_i s_Lact gbaci casej j Lot .
- oDeb R 1 Re b thageioh - 1k Bl L 5% B ng 891, Dere 15,
sapgd, {14 HAlrH8! BeMmi1S Btk B Fir antl NGET2 Bl s8iBloABI Blot 5, Blo t
all'ergen i s encoded by the sequence of %58 ID NO . 1.
8. 1ZhEeldeb,dvids havieg ?b,a:étr@b?aéiepl s Lep d@ Bemdl $, Leppd 7, Lep d 10, and
mhiéehq3said mte allergen is Der p 2 and wherein said
he e?oldgous nucl ei ¢ aci d sequence encodes an

i munogeni ¢ honol og of Der p 2, or an inmunogenic L
21f r Tgephirnidoanieatt compraitionmafnagyesriecohdaimsod’ hal, ighegein said mite

nucl ei c acid.se ce of at |east.70%i.deRnti .

nualgED ZoPESEante o Smeph R Wi B b1l ifunogenic

r eGABRERAGH a Infics eldagéd, | dsinphurokaiitrhothologbthemhf raxpressed by said

said mte allergen 1s Blot 5 and wherein said at

Ie&%@ﬂ¢ﬁﬁﬂﬂ@§@WW3h¥Tagnent of said mte allergen is

encoded by the sequence of SEQ ID NGO 2. 10. The

€ | blili f n i | B lehst irfPmunogenic

2%, YRRl SDABLLLP pl 200G U 1k fman
fragment of a mite allergen, or immunogenic homolog thereof, is the at least

immunogenic fragment of a mite allergen, or immunogenic homolog thereof, expressed

by said recombinant lactobacillus.

23. A pharmaceutical kit comprising
(a) a pharmaceutical composition as defined in any one of claims 14 - 16, and
(b) a pharmaceutical composition comprising at least an immunogenic fragment of an

allergen, or an immunogenic homolog thereof.
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allergen is Blot 5 and wherein said heterol ogous

nucl ei ¢ aci d sequence encodes an i mmunogeni ¢ honol og
wobkooBlie3488 5, or an i mrunogeni c fragnent ther eoPCT/BGH07/000090

I mmunogeni ¢ honol og having a nucl eic acid sequence of

at least 70%identity to th&9nucl eic acid sequence of

SEQ ID NO 2. 11. The reconbinant |actobacillus of any
24.01Eheofphatnaicamicdl kitl®f olbier €13 whérdins depuelerger neametirised in the

at .| east an.inmunogenic.fra f said mte allergen
orphéﬁmi‘“ﬁ’r‘rtﬁfﬁb‘éoé’?ﬁo@%%{}ﬁ%&%éf "%%‘g?gel%?rgﬁné conprised in a
het er ol ogous nucl eic acid nol ecule. 12. The

25." eppnbhARRtevtiaf tIaP T didikis 28] whtrainntht Imitehiesien @aiptised in the
het er ol ogous nucleic acid nmol ecul e i S an expression
v eftagpacentical qureposiEion wh(t ant dyshBHs BEEEM us of claim 12,
wherein said expression vector is selected fromthe

ZG.Er%%I%%%i.eﬁti%? %Agé ﬁlgﬁfsﬂoor B !—5 in sAtd rﬁi%@ﬁlergen comprised in the

n armaceuti cal conposition ~
C OpfREhadengcal compasitivinneith) i sdlatalciromitbe guwprabsighingoof Der p 1,

any gne of_cl aj 1.-.13. . T h t]

B TRt Bhs b D Pt} RG] PRFRY: B6AY o, pero 10, e
Phan IBS&Y! 145 Bet ¥ 13CDEMS 8 BRer §a[ Dieef 2,Derd 3, Dent 4,1Ber fTHDer £ 6,
phar maceuti cal _conposition of ¢l ains ]1§ ﬁr 15 H‘:furtpejg 9
coRpri 5ileg T30, Persi 1, dise £d6, Qerc%}%i%ét r Bpig Ly fur m 1, Burm 2,
aanrL,lhf ?}%ﬁ‘tﬁe BIt 3,886t B e 1108 l,rIQa%@,eMag ATHBS L, Lep d 1,
cel'T” st’abi'l'izer, d decongestant and a b2-adréenocept or

agbep é2, Lepd 5, The dpheprddaniddgb dddnposi tion of any one
of clains 14 - 16, further conprising at |east an

[ nogeni c_f.r t,of : r is j

2T oNBY B EAGPEGH 8. LhRe 2B B e B SBERAEAR, Gogment
cl af Mmkié, alledaes, eir imARhcgealc lngdep ihsreaf, wotnprisdd ie tiyrepharmaceutical
19. The_ pharpaceutical conposjition of clai m 18, ith at least
Wh EPTBPGFitioRe Ofri (Ph camMPEFGefl i1e25h OFf sTOTHPLR RI'PRT gBH: B,
ThenRRAARE SHibinea of GARROAIckdedorGmnGndjdilic Hdinslog threof, expressed
wherein said mte allergen is selt%cted fromthe roup o
c ohs said resgmbinapdpctepagillup, peyprised iy the BB?fmﬁcezl,ﬁcéér‘ngo%? n of (a).
Der p 4, Der p 5, Der p 7, Der p 8 Der p 9, Der p 10,

De i i thd atliBast Béfuhogenic®dgnient of
i8Rt Oy 7. 8 My g o
10 mileslldgeh] or Demuhogddjc Bemolog 1Beregercompriged e thenpharmaceutical

Eur m1, .Eur 2 r f,2, | : , i

o1 gotbagionchf B WLy sty By Srfbglent of 3, it Bergen, or
d ZmmuB@zetlicThonlofy tHeréof, baresded By sad cechmpingnt 18ctotgillug hemprised
phar maceuti cal , conposi.t.i on (o)f any one of clains 18 -

20 in (g @hammsceticy] cpmpasition of (a).

29. The pharmaceutical kit of any one of claims 23 - 28, wherein the at least immunogenic
fragment of an allergen, or immunogenic homolog thereof, comprised in the
pharmaceutical composition of (b) is obtained by any one of enrichment, purification

and isolation from a recombinant organism.
30. The recombinant lactobacillus of any one of claims 1 — 13 for use in therapy.

31. The recombinant lactobacillus of claim 30, wherein said therapy is modulating the

immune response to an allergen.
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all ergen conprises at | east one common epitope with
the at |east inmmunogenic fragnent of a mte allergen,
woroo7mesogeni ¢ honol og t hereof, expressed by Ber/8G2007/000090
reconbi nant | actobacillus. 22. The pharnmaceuti cal
conposition of claim21l, wh&bein the at | east
i mmunogeni ¢ fragnent of a mte allergen, or
i mmunogeni ¢ honol og thereof, is the at |east
32.1 MMAee@Yirant Jasighmiiltusoff chains 30orad 1| fer grelpdngnistration.
i mmunogeni ¢ honol og t hereof, expressed by said
reconmbi nant IactobaCJIIus 23 A phar.maceyt.i cal,, ki t
33. cdﬂ"@r reoyinag) %t?h?ﬁ‘ruﬁﬁc%tap}ﬁ af% E’p‘i}gﬁ i gh 5%! #Of negpbined
AN ORBnOtith! ¥ MBast 4n ickBrunédtdic( MWageRh af fmﬁeﬂlérlgeml or an
con‘p03| tion conprising at |east an inmunogenic
f riagmevegendé hamolag theregén, or an i nmunogeni ¢ honol og
t her eof . 24. The pharmaceutical kit of claim 23,
rein the a,
34 offsosrenfg s TR 3Rl 3 oL R ARAEAS Shtradormal,
P hadndgg Rt é@icui@nbo&fadﬁﬁlﬁﬁfmﬁﬂ of Wideet East anhimnminpgenic fragment of

al l ergen conprised in th maceuti cal conposition
ofaqaéférgeg,caaae@muﬁvgeel €I1%9%. The pharnaceuti cal

kit of clainms 24 or 25, vvhereln said mte allergen
3SC e%gquingntt ReoBhai¥esEHLinGat3 ePRROGhbletNsHd allbged $s a mite
romt e group consi sting of Der p 1, proDer
paIllergmr p 2, Der p 3, Der p 4, Der p 5, Der p 7, Der
p 8 Der p9, Der p 10, Der p |l, Derp |4, Der p IS5,

365 %]Egi;ec?ml%mar&?ct?ba)iﬂhqeﬁrg ! %D%rﬁeaun?B(]_Dgg \;vhe‘}?m%ﬁ récombmant
f 1hBtob&dluskis ESmprded i kit, it kimfulktheFcomprisihg al:t-lée;asif an21mmunogen1c
Blot 1, Blogs Blo.t 5 Blot 1 Eelgl Mag 1,

Vafagmentof anyallergeneor 43 ipmngeenie Bomqlag therel. | o 5" 4= 7
Lep d 10, and Lep d 13. 27. The pharmaceutical kit of

376! §h08recfnbiRGn l@@l%f)ﬁhﬂhst Re aly beasdf crmNeni 36 for sequential

fragment of a mte all en, or |rmunogen|c .honol o
g%ﬁ: fragment

t hedmmistra%@n@frthe momhlmh agspleaciie and fhezt lea
r mmm n epitope wt h t he
f%)a%l%%&m%ﬁ%%en %é ragme &&f% g%ﬁgom te allergen, or

|nnunogen|c honol og t hereof, expressed by said
38 eThahtcvartindnaddcodbacillhs 0§ odampB? swherpin okt sequential administration

phar maceut i £
NEPHARER (A DR P, PPty g Rt lfunogenip fagment of an
| TSP detcdFbspiof@liimnistdring saidl recogeinanotactobacillus.

i mmunogeni ¢ honol og t hereof, conprlsed in the

phar maceuti cal conposition of (56? hhe at | east I, said method
3ﬂ miumeided pf;mpqhgwbe Bamuyne Fesnonsy to ap efgelb}namarnma said me

laim 14.
r ecoﬁ’& ﬁﬁ%&d Eﬁg%?%@ am H%%ﬁl@éuuc%&@yéﬁﬁ% Beofdigto claim

VES conpri séd

40. The method of claim 39, wherein said mammal is a human.

41. The method of claim 39, wherein said allergen is a mite allergen.

42. The method of claim 41, wherein said mite allergen is a dust mite allergen.

43. The method of claim 39 in the treatment of an allergic disease.
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in the pharmaceutical conposition of (a). 29. The
phar maceutical kit of any one of clains 23 - 28,
wob@raeiisg he at | east i mmunogeni c fragment of BOT/SG2007/000090
al I ergen, or inmmunogeni c honol og thereof, conprised in
t he pharnmaceutical compositiidbn of (V) is obtained by
any one of enrichnment, purification and isolation from
44.a Treamsthodentainkdawheen s80 alldgis dissessribp mitptallergy.
| actobaci |l lus of any one of clainms 1 - 13 for use in
therapy. 31.. The recopbi.nant. l.act.obacil | us | &
45.30L hev\ﬁé‘ih@é r?fscl?lﬁl %‘E e‘?’g%vni s§1%1266g18t<ﬁs§ 6% #ese?éﬁsg ngbrm the group
I ESRARER; dfAstBiha Ahln@is) £0pid ernddiiis, 2ad artiviariant
| act obaci | lus of clains 30 or 31 for oral
adm ni stration. 33. The reconbi nant | acfobacillus of
46.ariJhegnethed ofsllaimA ig the prophyless of gRBIHEE UKATENi strati on
with at |east an i mmunogeni c fragnment of an allergen,
or..an i enic h . ot . 4 i nant
417 TRmENY P, PR DR Kpenils o i RS
subcut aneous, intradermal, transdernal or epicutaneous
48 A0 dinsthbator emimficl hbeRin safthad alergicniisensyisrrelscted dipmetite group
of an allergen, or an inng@ggenjc omol og thereof. 35.

Theonsisrmed aie, Thiitis BRe1c desatyss: %Hq 3 or 34,
wherein said allergen is a mte allergen. 36. The

49 CERIRIBRA s lc%g%@?%Eﬂe&sﬂlé’?hﬂfﬁﬁc&ﬁi@al_(lfonﬁio&:ﬁﬁﬁ a@fdrding to claim
35, erein sald reconbi nant | actobacillus is

c otvpisiagmdhistered ofeallly or sublidgually. f urt her conpri sing at
| east an immunogenic fragment of an allergen, or an

[ nogeni.c hqnol t her.eof . . nant. o

50, AEbb BRI TGP Sy CBREGE gpliind i P GRAANcal composition
S e fHaefinhyit seadBormibifnt dctobacitifls repeatedc ombi nant
| act obacillus and the at | east i mrunogenic fragnment of
an_al |l ergen, or imrunogeni, onol o her eof.. 38..Th .

S1; oTbnmreRan e FiRoe SDAURI B G PRERAP S CORRRY Ay Ll omprses o
S € G i AnuAGEENY SighRtht SMhnGRBRE, 92 n Bnfilficenizthemol thereof.
admnistering said at |east immunogenic fragnent of an
al l ergen and a second step of adninistering said .

52 eGbebinathod A CcHGaG)) | usher3gompritiag haHmgHRBE R aplargaceutical

the | s & Q&gﬁf‘s 1 Qt Alstnl ﬁrﬁﬂlﬁﬁg&ﬁc ?ra@&@ﬁ@aé)ﬁ arS @lldigen, or an
mef RO Conpr i sin aarnlnlsterlng a pharmaceuti cal
colipmshdgenic hmamborgthergoft 0 cl ai m 14. 40. The nethod of

claim 39, wherein said manmal is a human. 41. The

met hod o [ ai m.39,_.wherein said aller ' -t o
s 02 Joshod o S NG 0 P SUAL il Somprisin o
M t&oplbiRnOBRobsilfis AHE tailph@matdusita) @mposition comprising said at least

immunogenic fragment of an allergen, or immunogenic homolog thereof, are

comprised in a pharmaceutical kit.

54. The method of claim 52, wherein the allergen, of which at least an immunogenic
fragment, or an immunogenic homolog thereof, is comprised in said pharmaceutical

composition, is a mite allergen.

55. The method of claim 52, wherein said at least immunogenic fragment of an allergen, or

immunogenic homolog thereof, comprises at least one common epitope with the at least
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43. The nethod of claim39 in the treatnment of an
al l ergi c disease.44. The nethod of claim43, wherein

wa@aiod/1ad4Ber gi ¢ disease is a mte allergy. 45. BOESG2007/000090
nmet hod of claim44, wherein said allergic disease is
selected fromthe group con%2sting of asthmg,
rhinitis, atopic dermatitis, and urticaria. 46. The
netheeogdnicranmen86f imalteheenpoghipinaudogendé hemolag itearepif cexpressed
di sease. 47. Th t hod of claim 46, wherein said
alhyéﬁ’&ireco&?@@ﬁggcﬁgﬁacgﬁ’rﬁte all ergy. 48. The nethod of
claim 46, wherein said an allergic disease is selected

56.f MO A OEQUBMBBNwhérbinn@idek 1astifi@nogdiidiragnsent af apallergen, or
dermatitis, and urticaria. 49. The nethod of cla%m?hgf
whemeinogetichehelpgicrsaf. it B a¢ Baf dRMUnesPClegfnh gt fpaliereen, or

claim 1d i L L3k by s reebbbinptudBACilas.

TH@H¥QPH%3§%$EQFQ#%%§E?g%%ﬁbrszngradninistering sai d
pharmaceuti cal conposition that conprises reconbi nant

57 anteqhakod bldaimede avheadinsaidst leaShiemmopeadc Hhgradrd jofrrallergen, or
wherein sai d pharnaceut.ical . c osition.fur . .
co‘ﬁ”é’?‘%n@é%m%\go’fpg'ﬁ% ciety IS ABREA By Y PRG AL icety purification and

2l L Qe ofh ARl GgaNE. honol og (her eof . 52, The

met hod of claim 39, further conprising adm nistering a
phar maceutical conposition that conprises at. |east .an 4

58 rifhenogibnd of Fleiy AR rwhesein spid phparageicabompositish FABPETRE saud at
hoppl ag ther eaf . THe .84 Ofr GhAhfdgedic WAREIBE thereof, is

salgt ﬁg?%?%%‘ﬁ{ iﬁggﬁergo%osi tllIa h conpri si ngg%la? :

r esdonibisreedlt it actrdvaer Isblestednforsathd pteap neasisting xf sublingually,
conposi tion conpr,i Si

ai d at .| east | gemn inati
PR o SRS S B HBGIBR, oy combnation
t hgeeet, are conprised in a pharmaceutical kit. 54.
The method of claim52, wherein the allergen, of which

at | east an inmmunogenic fragnment, or ﬁn [ nogeni ¢. . leact
59N o DEEAGE EGm 53 o EsatipISHedUaTTHogHical SHTRPTRCR YoT R at leas

Conp %.E‘é\hg ic ﬁa%mgﬂt_to? A h8&HG&1) - or S infiiendFehid dbn@flog thereof is

clarm 52, erelh said at |east imunogenic fragnment

of administdret gbeutangouslynmiiogeni ¢ honol og t her eof ,

conprises at | i 3 ' ] istered orally.

o Bt B tlicd DEmETRACERLIRRT ol Iy Lo g

i mmunogeni ¢ honol og t hereof, expressed by said . ]
60l e Taebhdiaslt of elainoBACkhérein. sakb phaFmecewtitd cpmppsitipmicampesing said

wherein, said at | east.inmunogenic fragment of - :

A1 RepBEIAgRCtpF o G0 PONGRaY e b agre i opfiising sed at least

| e &stuhPERR0 G@Binent! LAJHE Mlleffen A ror aih@tgeenicohomolog  thereof are

i nmunogeni ¢ honol og t hereof, expressed by said

r eedminiviered sqqaentiobici | | us. 57. The net hod of claim 52,

wherein said at |east imunogenic fragnment of an

612! 8L 48810t claim 60, comprising:

(a) providing a pharmaceutical composition according to claim 14,

(b) administering the pharmaceutical composition according to claim 14,

(c) providing a pharmaceutical composition comprising at least an immunogenic
fragment of an allergen, or immunogenic homolog thereof, and

(d) administering the pharmaceutical composition comprising at least an immunogenic

fragment of an allergen, or immunogenic homolog thereof.
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I mmunogeni ¢ honol og thereof, is obtained by any one of
enrichnment, purification and isolation froma

WO e@ai4sant organi sm 58. The net hod of cl ai "fPGRSG2007/000090
wher ei n sai d pharnmaceutical conposition conprising
said at | east immunogenic f7agnent of an allergen, or
I mmunogeni ¢ honol og thereof, is admnistered in a

62. METh @fiethil efadlanh 2 odeteltesait phapmecentiéad composition comprising at least
sublingual | y, .subcut aneoysl y,. intrader |y .
© PRSI B O A SLS s ARG el Gy ) o pharmaceutica
t NeRB6fitiorPfcortiify tHRlaA04 ¥ adetidbirdd ervdfer.ei n sai d
phar maceuti cal composition conprising at |east an
I mmunogeni ¢ fragnment of an allergen, or_ an inmmunogenic

63.h Gite noghadadickeam S2swherpinspid mesthod is ypaEeME#Ys| y, and
wherei n the pharmaceutical conposition according to
cl.aim14 is.adm pi st.er LTl : isi id at

o.c Terbod 55,30 R SRR A0 Bhiekae oy ApRBLDR Porprising aid o
C OBt iifinfigogaic fiagaentbof an tallbrget, otxa tiuinbwrgeniadhaadle thereof, is
phar maceut i cal éonposition conprising said at | east

i nAdveistersa seneply Went of an al | ergen, or inmunogenic
honol og thereof are adm nistered sequentially. 61. The

6578 {0ds %coﬁibﬁ]\am 8Q4obRAN aSdoRfing (t8)anP’ 68 OF REirds 1 — 13 in the
pharmaceuti cal conposition according to claim14, (b)
admemifsttee ofig phivenaskuticrhecsnositian feronpdyatinedhe FERBRGTCRPDSS to
to cL%in114, (c) providing a pharnaceutica
cotpbst& on conprising at |east an i nmunogenic
fragnment of an allergen, or inmmunogeni c honol og

66! hesertordado CXd)m a6 indreih eaid alleriéreis pnziterndlexget.i cal
conmposition conprising at |east an inmunogenic
fragment of an_all ergen, or inmunogeni c homl o

674 hEPasEORInE RITEPBEETR Stif HHoY RS g plpreen
phar maceuti cal conposition conprising at |east an
| N . " im@85 & d76h e trdatméd &t piophyadslof allergy.

68Ti rste?&gﬁg&tt%gﬁ%ﬁ%&rgaﬁlﬁti cal conposition agﬂggrgi ng to
claim1l4 is admnistered thereafter. 63. The method of

69c| Hsendsardingte chiim 68 awherpinstid alersy ismithdlesst apy. 64.

The nethod of claim52, wherein said pharmaceutica

conpositipn conpri sSi Said I hEnistration of said
70¢ Q?T%‘??Prcg?g tgr?nngf)flee?fg%%lﬁgg? ?Sbmrftﬁﬁ%gfe%ﬁ °c honol og stration

t hedce@binahtdadebuciiust er ed repeatedly. 65. Use of

reconbi nant | actobacillus according to any one of

claims 1 - 13 in the manufactyre of ~a phat maceut j .
71 0 Ms® FCET SRS 181 2¥0 ORA g?icﬁlémf ﬁg T r@uf’% rggesaéegﬁ% Imi ug&%on of said

recombinant lactobacillus.

72. Use according to any one of claims 65 — 71, wherein said pharmaceutical composition
further comprises at least one of a corticosteroid, an antihistamine, a leukotriene

modifying agent, a mast cell stabilizer, a decongestant and a B2-adrenoceptor agomnist.

73. Use according to any one of claims 65 — 72 for combined administration with at least

an immunogenic fragment of an allergen, or an immunogenic homolog thereof.

74. Use according claim 73, wherein said pharmaceutical composition comprises said at

least immunogenic fragment of an allergen, or an immunogenic homolog thereof.
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an allergen. 66. Use according to claim®65, wherein

said allergen is a mte allergen. 67. Use according to
wa@bk@ma8s wherein said mte allergen i s a duspCTvsGE07/000090

all ergen. 68. Use according to any one of clainms 65 to

67 in the treatnment or prophylaxis of allergy. 69. Use

according to claim®68, wherein said allergy is mte

allergy. 70. Use according to any one of claims 65 -

75. 6 Usk Qbcordiag tPinySalof Bigid 65d 3 it the nanufoucS ofsigihdrmaceutical kit,
reconbi nant | act obaci. |

u Use. accor
o PR BEBBORY Kby BB SRR R RTSTRERTSH meositon
e’ |1ﬁﬁﬂlﬁ’1@ d ltdBmerft2of Ads @llageqr ¢t g itumunogenic
any ﬁﬁﬁ%@@cﬁgln% 65 §&% mhg?éln sai d pharnmaceuti ca
c dwpodigthemoft urt her conprises at |east one of a
corticosteroid, an antihistam ne, a |eukotriene

yln ent, a | -t all
76.GQ et aRs TR BEE Brokb SRRt S aldfeen s mil alergen
according to any one of clainms 65 - 72 for conbi ned
77. ac@@e”h&%fcﬂg @ ol the af dliamt 73ir+76 rrmha@gle gaid ot rlegptremmunogenic

an allergen, or an |nnunoge thereof. 7
Usfeamb p@.angallér@pnprrsnmm&e@ic %E"g‘r?a%#a&%ﬂs&%ﬁt cast one
€Q m&{ 81? p%o 't‘ﬁ@satsﬁésq M@ a&tic iFagHRageniaa allergen, or an

frag | ergen, or an inmmunogenic honnlgp
t hiemanfogditic hdzmdoa&@motileﬁgreﬁ@d hyiyaid seeombinapiiasigbasslus. 73
|n t he nanufacture of a pharnaceutlcal kit, wherein
ar,maceuf t furth ' t of an all
785 ph f%%gg@{l}gctgﬁ s b‘g“‘?re%‘r? aid rﬁ%)era @gﬁ%ﬁg eas%men o am aTerEen.
Esmé h&g6Ie S theedof,dn thel o Ernglemmunpgenic fragrend gban dlergen,
honDIog t hereof . 76, LB accor o _any
cl @rlmsnwgem%omw%@éﬁ% SEPTESSH l’%?"d‘iﬁ“ﬁ’%‘ Ela"r‘nﬁq?%ba"mus‘
allergen. 77. Use according to any one of clains 73
79 7 se %L%E&hg 1S3y @k dfe@sins TaTUNTR) Ofthcgeih r@wmmteaafmmmnogemc
ergen, | runogeni ¢ honol og thereof ¥ﬁﬁﬁ§ ¢
| eﬁragmezm of confiongen o tiopanoganis hameolog t Etls © 3@&% one o
fr a £ a kSHEHBRARI brgadi@i D! 0g
th% ntoL)pr egisj}é%%g%%slg?(g{recgnbi nant | argt obaci | | us.
78. Lbe according to claim 77, wherein said at | east

80i Ny agediag fto aglsrmmb o claimsald erffefor ssquantipbpiairation of said

honol og. t he s t theast b
of e ganacil AR re: iaipERRRe Rleich! 95 Qhergen, o
eXBﬁﬁﬁ&ﬁQnE&m&@k%t&ﬁaﬂnblnant IactobaC|IIus. 79. Use
according to any one of clainms 73 - 78, wherein said
at | east immunogenic fragnent of an allergen, or

81i mivisp eererdieg WERBMAY b HBRERIETRY- opt ai ned by any one of
enrichment, purification and isolation froma

87, e‘iPng%ic@o%}]}lg o Qﬁi}hssgﬁ or 81, wherein said at least immunogenic fragment of an

allergen is administered first, and the at least immunogenic fragment of an allergen, or

immunogenic homolog thereof, is administered thereafter

83. Use according to any one of claims 73 — 82, wherein said at least immunogenic
fragment of an allergen, or immunogenic homolog thereof, is administered in a manner
selected from the group comsisting of sublingually, subcutaneously, intradermally,

transdermally, epicutaneously and any combination thereof.



80. Use according to any one of clains 73 -79 for
sequential adm nistration of said reconbi nant

wo aarobmss | | us and said at | east inmunogeni c fPEmREIN7/000090
of an allergen, or immunogenic honol og thereof. 81.
Use according to claima80 if5i munot herapy. 82. Use
according to clainms 80 or 81, wherein said at_|east . .

84.i Missnagerding for clgime38, whersin said evogebinagt lagipbasiipseiseepiministered

first, apnd the at |east |inmunogeni n f :

e ok SRt gB RS AR o Fmmogenic

aotiﬂ%?deﬁt efesh tdlefeRaf toerand ImmuBegeaiee Gpuiblog  thereafiyis omdministered

of clains 73 - 82, wherein said at |east inmunogenic

f resbeHs#eoHY-an al | ergen, or i nmunogeni ¢ honol og

thereof, is admnistered in a manner selected fromthe

gr IStd I IL # 3MmEO4Sledkt immunogenic
85'i n‘?érég%?fﬁﬁé‘fﬁd Ia?};g%?g?ln%@lg;g eiﬁ%ﬁt}%ﬁéggusl y .and any &

c ofdzinreat ofmm dlleezen ot iBrunogesichometat thereelpisadaiinisigrgd repeatedly.

wherei n said reconbi nant |actobacillus is adm nistered

orally and said pharmaceutical conposition conprising

at | east an i munogenic fragment of an allergen, or an

i mmunogeni ¢ honol og thereof is adm nistered

subcut aneously. 85. Use according to any one of clains

73 - 84, wherein said at |east immunogenic fragnment of

an al |l ergen, or imunogeni c honol og thereof, is

adm ni stered repeatedly.



