WD 2007/ 123488PCT/ S&2007/ 000090 1 RECOVBI NANT LACTOBACI LLUS AND USE

OF THE SAMVE FlI ELD OF THE | NVENTI ON 5[ 0001] The present invention

rel ates to WOomWoomsussant | act obacillus and use of the sanmg@CTIEGR007/000090
reconbi nant | actobacillus includes a heterol ogous nucleic acid

sequence encodi ng at | east an imunogeniq fragnment of a mte

al I ergen, or an i mmunogeni ¢ honol og ther eof . The present invention

also relates to a nmethod of nodul ating the i ne,.r. onse taq

allergen in a REGOMBINANT IACTQRAG ’Bﬂmﬁgﬁoéﬁﬁu oggLrME
kits. 10 BACKGROUND OF THE | NVENTI ON [ 0002] All ergic diseases

are thought to affect between 25 to 40 percent of t he popul ation in
devel oped countries, with nore EE&D QEIT? WOl ati on being
sensitized to one or m)re aIIergens AIIergy rates are rapidly

i ncreasi ng, espe i I e i

five pércent per h@ %QEE%II %lat?sétofaeéeg %ﬂgfr'\l%ltglfﬁ?:lﬁpa%gﬂglag&tﬁé 4 the
rhinitis (heynd é‘hefe)comhmhﬂrtﬂmtolmmdiuhmmhde.‘( a,xhetterohugmas)maleec apid sequence encodmg

Ceeponse. of M Ak ERERAE AR L] kR ARPRE. o En LR, AUhAB trot

suscepti bl eThepftnt mvdﬁﬁbﬁrallsd) yelblas % emtbmbm‘t mnddaimg:ﬁleamngmasgsponse to an
pol | en or ho se dust, g,lds tﬁ verreaction %f the i ine

r esponse, ?ﬁ@tmﬁw pREET Fo™ %fﬁ% ?oﬁgj SHPRT FLHIS S 20

per ceijyed as a threat and is attacked. SenS|t|V|ty to all ergens of
mtes, in particular a house dust mte i.S st inportant
factors contrlbutlngtothe g‘ﬂeﬁw%ﬁ@? ma, rbinitis
and atopic derrratltls An aIIerglc reactlon to amte allergen may

al so cause synpt @%521 DAY BRYREs 2R Ebu t%nﬁ%t %gtweeﬂrnsytmgepeﬁaeﬁt of the
i tchy, wat ery eyes e aﬁ ergy constitutes SPS ex worl

probi em wi pépudationtimdgvelapdd eomirtnsi wﬁhmomhmhalf thﬁr muﬂaélm,z@%g svr@t%@d to
45 % of youggﬁ ?1619181'6 a]j[ gg gust %}{?feé anH? é’gﬁfly mf'eagﬁgeés?émﬁﬁw%ﬁg' @dakh, at a

Germany are ens, mte alfergy is not
restrilsted tate bh eppmnmtely fivio percend ek yeasrinrthe Ulda Allemie aeaetipns 158 s edlergic
have been fQ#&g adeH rﬁ]pgtp f L EHst
are encounter kﬂnwz)f%cgga%l oﬁ%]ﬁdgig’?ﬁ%%ﬁ% %88% Q%\Sne%g l[g%}iSt(]::l di seasgeilS o
i s charact erasg@nke,bye arpatimiogiced ectpersic| dftthe bhmBg gysisrpEY & seFpedive gllergen. In a
produce an o S0 35 rhfTLRRGLAR %¥!h%@(‘cﬁt lead:
suggest s th%#g%ﬁ%%ew 5 hetance a na| orLéh&]I(| g?{ﬁé ast en S feads
ex arrpl e cm todare overeacimal Gfshwmnmspsmdsq, AO ﬁaahﬁmrpspe@mecﬂlhqtancﬁ, ‘hﬂﬁﬂﬁgﬁﬁ, is
| evel I g\ I fR,li_th', NG S26& % a h
are n ?‘%858%‘5%9%§W¥% % %@d S%%e ? nl%élg ?1; a resﬁ1L tOuse
of coll abor dist anitdy ét ovgeof thmmbﬂgoxmu&smsrm@wm @m@m@pvzlommfsaﬂergw

o 35' PET bk SR AR Ehksse AN Aleali@llo infs Hler@hheolso canse

hel per T cekymptoiihdf hey) igver, Isuttkeasm:gnzmg,cramy yose gnd ftehyli Wé@t&’ eGYCS Mite allergY

pat hogeneS| s
bet ween bbmﬁr o%lp?eﬁ( oot w1§e g eh{' %tgamﬁ% EIEC% %’n ﬁ? hﬁﬁﬁ)ﬁqauﬁ?s
cel | s 2y bet letst @b W& df young ipeopiea sethe (US and 15 % of the general- popuiatlon of Germany are

allergic to dust mite allergens, mite allergy is not restricted to the human "indoor"

environment. Many more mite species have been found that can induce sensitization, the

symptoms of which are encountered in occupational settings.

[0003] An allergic disease is characterized by an increased ability of B-lymphocytes

30 to produce an antibody type known as immu:uoglobulin 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




5 allergy. Th-1 cells generate interferon (1F)-y, interleukin

(LL)-2, and tunor necrosis factor (TNE)-13, while Th-2 cells generate
| L-4, |L-5, Wl(02087/12348810, and |L-13. Current therapeutic armCT/SG2007/000090
prophyl actic strategies of vaccine design for allergy are geared
towards restoration of imrune regul ation by pronoting the devel opnent
of Th-1 or T regulatory (Tr) ceIIs that are able to down- regul ate the

Th-2 effector pha 4 r erg .

i ndi vi dual F‘Q’S%iﬁg'&]a&’f% g @P%Eh caﬁl %‘péYOtﬂé?fil née‘m (s%pgrﬁy is played by
gelner alt es Ibarrcgﬂ? aﬁﬁ uyfoﬁm?s; sy&lnﬁsmw bespe II?iel‘I‘[@r r[gdsnalﬁrhzbod?ztﬁbmheg?iﬂogﬂly to
nmol ecul es bi_nd _to hi in e rec 0 ccRlI) o e .surface

of mast cel F@‘%‘?‘ﬁseﬂi’ CSHr ![tt%é f PP Ptﬁéa}‘? a ﬁ’%c%ﬂ %F’?lﬁﬂf)e.be cefl “Aftergy-
i?‘ﬁii?.“ﬁ?i i ST b ‘Sﬁﬁg‘g‘@g”f%@i‘%ﬁﬁfgﬁﬁmﬁa‘”"m o
respectd ve alegey.fhist cglls geerafesint 11 dategenian, (M) e E‘En‘?ffne‘”é?ﬁ‘ﬁr%cm
others, hi Sk'ﬁ'@?m Wi B2 Reid YenkRidad4) nB_d5 .08, 91.S10¢ Bn@H~13. Current therapeutlc
prost agl andrns ‘and | eukotri enes. [ 5 The nost | npor t

speci es as  pwtipephylpgtiergatesies of yacinp ‘l;lfétg‘i‘ @{JP%‘B%Y AFFOEAIRS 1P| g resé%rauon of
wel | as wor #&Eteﬂ“ Sregﬁlﬁh%@%ﬁﬁ@ RledRSe1B5RER BY Tﬁllrlﬂsf fe@lﬁto@ (TrW]thhat are

allergens o ecl es prot eins Der

tropical andblsmﬂbdm%allafertb@i‘hrﬁﬁﬁewwe nost reI evant m te speC| es

is Bloma tropicalis (Bt Intheselatter le ns m

pol yseHki ti zat i o094l ”&!@rf}:ﬁt time pi pllgsEpDEORE lrﬂl‘églea?ss %Xgowﬁgﬁﬁwﬂergen his or her

preval ent. E%Ell%]ﬁﬁél% yeidrs YehG LS Idrgé:laﬁﬁﬁntﬁrtﬁ‘ H8 RoRbspSh@hPIIES Anbbody. These IgB
relie

synpt omati c and 7 mmunot her apy using crude nmite extracts,

havi ng pr obkelscwies hinddg highalFuityekq recemiors AR ROLPhibe srdeces pEmagt GRlly &%Pégue)
is a constapgt b&%ﬁrﬂl f(%{ thk Bﬂ&ﬂ%(tﬁﬂ ANdiREREE dx P@sﬁr@ﬁf AP def chldea RGeS en to

25[ 0006] Current |rrportant aspec he managenent

of
nmte allergpindsnd cmsiuﬁctth@n Ik mofasuleFesiing ing stiulation ek eFff‘?l’il3'§°’t1"'e e.g. mast
It Rgl 32? 01E hﬁeﬂsﬁ ?\Jf'ﬁﬁ s £fa ﬂﬁ@?eﬁ&é &, %ﬁéﬁgedtﬁéré’ Mstafide A icHekly f&fﬁ@h shediators

TTat | Oh vacuum ¢l eaner s frequent washi ng of
beddi ng, andumm@tﬁ&bndmsmllc@ﬁomm tends to coll ect dust such as
wal I hangi ngs, carpets, books, etc. Current therapjes incl udeb E use

of histanine H r {998k The mpt ARbona Qite $peissfa dont dlergsp squrspm urope and

combi nat i on kRO B waANLAGIWEHS, iADEmidAy b SR daG A b isSing (Didh @). Major allergens
H| st am ne H-recepfor in parti, cular the Hi -receLEtor SO .Ca

"ant i hi st ariof 849 specig averthe prafpinnDene 1 2040 oA Thtopisal 7 S “#\F?Hf?‘f’l regions the

rel easggl r ofBsiBgievas! Jn?te a%cféﬁsﬁp@ldrﬁaoﬂﬁ cAR et emeﬂlesf&asatbﬁuﬂaﬁmhﬂ mite
surface 1 gE on mast cells_and basophil wever.,  anti hi ent ri;rnes ar

only ef fi ca®plysensitizatipmnionPe Bledh b %Ian e t 5 is Highly prev: esent freatments
2007/ 123488%&&%@ Qe Q@Q@s@&d@ félosﬁ'éﬁozﬁhﬁcefeﬂief‘aﬁch%inﬁﬂkﬁﬁsrapy usmé QELHE] mite

Decongestants relieve the swel %h nasal _menbr a‘f nar ﬂ%l
the bl ood v&s&ets bpthahavi 1}13%‘@ seardrenisiinaes ap ere is a

therefore 1 iy 00R Of i RvcAEREARGVBRRIBLA Thalileh 2 erg) b5 (and
(0}

colds), the stu I ness t he nose, without 5 addressi ng mechani sns
under | ¥4 ng t he ald(}%pl CufeRG} 1he MaoshaSRirtaSP4spdE 1S thenatgdnagit o@mitealialgy is a

steroids and cronol yn sodi um al so ¢can _be use treat
SyrpLoms. 1 ANNGYHES B RO oo Mo R BERL 05 SOEONPRCRY STy pmperature

shots) is thgg ﬁﬁtﬂl&l@%\}eﬁsnthgfus@ sBhikh Butatioh CAas cﬂ@m 8ntOashink f Eaﬁhng,
at regular intervals. It is believed to |ncreaet to erance of Ese
i mrune syst @l rgoidanse ﬁ@%@@t@@éﬁlﬂslt% Sﬁﬁ"lfi‘d‘ﬁ H3YEIRSS CrRels, books, efc.

found eff ecgﬁu[\gl%nf ﬁlgié fe¥ Ilﬁ@l‘lcﬂeol‘hg QgL %?%Jsténhﬁe Eﬁ%ﬁéﬂt&%&gbﬁ%‘cs h@é!&@ﬂ@stants, or a

been limte otential for adverse effects, ‘éfpartlcu ar

anaphyBaxi s combmatlm of diotit j Aretpgpnisty ded wanerRecagonisishiel He| Téﬁ@?@ﬁﬂ%ﬁi -FegeRter, in
that are av II—TI-%Ee £ Mﬂeﬁa‘aﬁﬂﬁ&&  NRSRrPWAR B Botion of histamine,

natural |y o?currlng i'So ms’ of allergens fromplants and trees have
which is released from mast cells and basop]:uls once an allergen has bound to surface IgE on

mast cells and basophils. However, antihistamines are only efficacious if administered prior




20 inhaled purified Der p 5 (US patent 6,994,848). It has been
suggested that a conbi ned application of L. casei easel and dextran,
but not L. WASWI7/B348i al one, nmay prevent an increase in PCT/SG2007/000090
pol | en-specific IgE, activation regulated chenol dne (TARC), and
interferony (IFNy) levels (Ogawa, T. et3al., FEVMS | mmunol. Med.

M crobiol. (2006), doi: 10.1111/j.1574-695X. 2006. 00046. x). Murooka et

al. transformed L. casel 5-5 and L. 25 plantarum NCL21 with a
vect or encog%r?ﬁaa#‘ﬁ%&gﬁ%jel? ens Der f 1 and Der f 7 (JP 2002- 281966).

Krui ssel bri nk et galyy) (BkmeEths 1MEW Mo dRARE] of HR8-heBbrahdd! B aarraRNiAg the
exam ned the eff!act of "I nt Fanasal  adm ni stration of recopbinant L.
pl ant ar um 25Bot hasselsxfhrestply die nasmuprebIsIes divng. Tlhey) therglrg B%@C%Pn%é’if the

p 1to C57BL/6 oice ot i td S RRCisfifGnels &2 the nose, without
proliferati W%g}tnﬁ %Sgﬁénéat%%ﬁ%raggrg?{si @gg)i -ndi‘gs diti on to a redﬁcltaci) on in
the Th-2 30egdredsingemedbamisin uhdelyingothenBeinasactps dNgsabisprays such gptypjcal nasal

Present treatnents of mite aller t [ n th

di sease pred&H¥ S @™ Sgéllé‘?lbﬁq%) ‘?a?lﬁnl? sdg!t31 % é&rjgéﬁtsamglfggo%k% g’r% %}é%a&nof o?répy
i mproved angalef kst wedéshesitiption ioc alergy shasphiy|the epplicgtiomelghal but ipgyeasing
2007/ 123488PCT/ S&20Q7/ 000090 4 . 101, rdi PEW :

obj ecti ve ofPHHs B]? éﬂf’ﬂ“?%gﬁf %W@%?%F g%lllle g&% %%%%SISX%&U’(H@%%]G%‘%%? m]m}fne
nmodul ati ng &{gerh TR 1E@agdRSaldgennilinmuabthenpy had friesn dtajrdcefifecsive g0 varying
sol ved, by the subj ect tter, of. the endi L ndependen: aj

5SUMVARY OF d9giees) NIGERRP{IEREss has ﬁoﬁ’éf??g%ﬁqﬁﬁggdagﬁe ?ﬂg%n“tﬁlr géére%r‘\ tse effects,
i nvention ppaicaady ankgenrh] aadthd eddtivelgcirhiieisamithef thecdlvtdenamtracts that are
| act obaci |l us i ncl udes a het er ol ogous nucl ei ¢ .aci d_seagience. .Thi.

nucl ei ¢ aci @vake§ise TR ete ALTRIEs 02 PVFTENLS rt]]?fﬁe im‘gh}%ﬁe]ﬁaﬁﬂggﬁ é’ﬁ%ﬁgg 9 Ofgrr?f/s of
one nite al lLAEYeH Pém PRktshind treBEhave ben idemBbGatda raincahcapaciyrd peingdound
honol og thereof. The nuc}tgi c.acid S&S&J&fnce . 10t hus encode an

entire mt e bylglpyerrsulbet Ge subspiaten GHATA @)‘éﬁ‘f’@c &nol og t her eof .

The reconbi nant baci.l]l us.is al so.provided. I en :

[ 0012] ﬁ) nafurt k@ﬂsgs %ég‘lhof’%@”isﬁ%ﬁﬁsf‘%ne% %v& ggcag%%gﬁarlg%ggtb?%g?a on the
conposi t i on.defdiepmididrofaliayy ihaed besanppateli Heatililddubeseracase 8 abd Aanatidophilus

| act obaci | | d i bed, ab d h ' )
carrier or dRTSlan U BITEE PPRREE RGeS SRR b AR L o B WA terey
a phar maceutgng @nmhblog He0gshareyas 24 s;dahidki Y ef aiqw@@ya%dawg,i 8§, §R7-533).

—_

Fagment | ¢ nehBastason of L ety i 058 Reffeel sl Rap @R IENIPARRIE e

fragnent th aspec e Tnvent1on _
provi des a rjﬁiﬂ{adﬂm:ﬁﬁd’@ﬂbﬂ Ats (S tpaent 61904848)e $plasseeen cuggested| thatge goinhined

ST ook FELeo, Sl R B SRS ey grovn =
rel ates to tihQedss &n Qollen-sReMicbizEaBitivaAat tdgatidd demakinddTARM eendaintaréeron v
R A G S T Ty T e
BRI EF  DESCRI {gTil1 Ol 95 74T6 93K IH06\00MEx). Murooka et al. transformed L. casei K95-5 and L.
25 plantarum NCL21 with a vector encoding the allergens Der £ 1 and Der £ 7 (TP 2002-
281966). Kruisselbrink et al. (Clin. Exp. Immunol. [2001], 126-128) furthermore examined
the effect of intranasal administration of recombivant L. plantarum 256 that expresses an
immuno-dominant T-cell epitope of Der p 1 to C57BL/6 mice. An induction of peptide
specific T-cell proliferation with some Th-1 properties in addition to a reduction in the Th-2

30 cytokine L5 in treated mice was observed.

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

therapeutic and prophylactic strategies.




25 [0016] The invention will be better understood wth
reference to the detail ed description when considered in conjunction
wi th the noWOZR/IP#E exanpl es and the acconpanying drawi R§S/SG207/000090
whi ch: [0017] Figure 1 depicts schematically a

| act obacillus/E. coli shuttle vector (A) 4and 30an internedi ate vector
used to generate a dust mte allergen expression construct. [0018]

Figure 2 depi ct gy §fﬂjer@<§c‘0ﬁﬂ3él%1ﬁs bl lob Cg@ﬁvel acie bﬂt']ﬁﬁénﬁon(%@' i'ov1de a4 means
shuttle vector. WD 2007/ 12 8PCT/ S&G2007/ 0000

3 shows a fawiteiledoranpdualion dhe WERYISFCPRATE léézﬁt%eélergycmlaé’alepﬁveals solved by the
ecombl pant shkReLABAG ok bidSpahald SRpERER et | on, [ 0020]
0 anot

Figure 4 sh ession vector that can be included in a
reconbi nant | actobacillus of the present invention. 50021] Figure 5
shows the Western immnobl ot GEUREARPTOPTHIEIGVRNGEONS expression of
Der p in two strains of lactobacilli, L. easel Shirota and L.

r hammosus gg. [ 0022] Figure 6 shows the translocation of L.

easel Shirota-eGAPLI]NtIa dwetdspdet tianpreBent dhventiegprvides aPeyembisagdactesillus.

[ 0023] Figure 7 shows the translo nt act

Shi T of a- e CHERS REURPHERTBYE AN SR 5ol RHST BT cooapses T muclec

Peyer's Pat §d'@§e B¥nck feAddd 8l a&iid:a@trhnahﬁﬂmbgémmmc ofany one mlte[ ARAch of Derp 1,

Figure 8 shovvs t ‘%‘utgtlon of TG--1.3 proii i on ll‘ﬂ

co- cul t ur edPrie ¢ F?JOB pot an uyuwioges hgpglog thereof. The nu%:lﬁ’ﬁza’ﬁd HEayHce may

9 depigts t Qs icREJd@amCeritite Bife NleizeBPOE Iaffcs‘pe&'mfeeinhrﬁurpigembf}ﬁmﬂcb@fhemﬂ The

15requl atory CDACD25+ T-cells jn m c fed wi.th reconbi nant Lc/ Dp2.

[0036] Fi gu%o@mﬂgé@@@cﬁuﬁﬂsékﬂﬁ%’ el forysginiigrag¥ed i n ani nal

ffagploﬁ:es[ 0027] [FI ﬁir € 11 e\ll\%sp[e):gtr e %vgrﬁl%glgnlwgldes a pﬂax%laceu"tl,lcaln composition.
The pharmaceutical composition includes a recombinant lactobacillus as described above,

and a pharmaceutically acceptable carrier or diluent.

15 [0013] In another aspect the invention provides a pharmaceutical kit. The
pharmaceutical kit includes a composition as described above, It further includes an allergen

or an immunogenic fragment thereof.

[0014] In a further aspect the invention provides a method of modulating the
jmmune response to an allergen in a mammal. The method includes administering a

20 composition as described above.

[0015] In yet a further aspect the invention relates to the use of a recombinant
lactobacillus as described above in the manufacture of a pharmaceutical composition and a

pharmaceutical kit for modulating the immune response to an allergen.

BRIEF DESCRIPTION OF THE DRAWINGS

25
[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:
10017] Figure 1 depicts schematically a lactobacillus/E. coli shuttle vector (A) and
30 an intermediate vector used to generate a dust mite allergen expression construct.

[0018] Figure 2 depicts schematically a further lactobacillus/E. coli shuttle vector.




[0028] Figure 12 depicts a cytolcine profile of spleen T-cells.

[0029] Figure 13 depicts a cytoldne profile of nesenteric |ynph node

(MLN) cel | sWRUPDUB88 Fi gure 14 shows the profiles of cytdGTAHS2087/000090

the bronchol al veol ar | avage fluid (BALF) in mce. [0031] Figure 15

depi cts BALF analysis and lung histology Sn mce. [0032] Figure 16

(ilsphct_s a tggrapeutic regi men used in ani mal studi es. [0033] Figure
epicts r no ] : ;

25[ 0034] Fi gurep[ﬁwj%%slt agp% Il %Jf%) lés cyto c‘lih%egan?ﬁes%?helgeﬁl ma

T-cel | s. [Oﬁacﬁjablﬁatgwc&)bmé}llsmcﬁvhepreﬁﬂnbmwbmwf sel ected cybkines in

mesenteric | ynph nodes cells. WD 2007/ 123488PCT/ S&007/ 000090 6

[0037] Figure 21[08Mdviiguive 4prlufvd esotbdr eymessipmeyeder e @aLke included in a

[ 0038] Figure ngguet‘ri’éc?otbﬁmﬁué 5&%@@&% @Qﬁio 0f mce presensitized with

Dertp2allléeF° I igure 23 illustrates the
syst enicc i mmuno
5C gllrm@ﬂj Fgggfﬁeﬁg%gt@:ﬁam@ W&k Mﬁﬁﬂb‘i’d%eﬁetec[tﬁﬁ‘lgf @t&urogous

24 shows a treat esl s. I gure shows a

schemat i ¢ oéxpréssionrfiBei mint o sais o€ brtobenilliy heccﬁﬁaﬁl@’g}‘asanéﬁ thenesseg:

of subcutaneous primng of on mce (w_thqgut applicatjon uyant
[F()}OZZ] Fl?gure 6 shows the translocatmn of Rp casei zrota-ez}Fg%to 0 ’l‘

B-cell region of Peyer’s patches.

[0023] Figure 7 shows the translocation of intact L.casei Shirota-eGFP into the
10 vacoules of mono- and polymorphic cells in Peyer’s Patches by transmission electron

MiCroscopy.

[0024] Figure 8 shows the induction of TGF-f3 production in T-cells co-cultured in-

vitro with L. casei Shirota.

[0025] Figure 9 depicts the increase in Der p 2-specific T-cells proliferation and
15 regulatory CD4*CD25™ T-cells in mice fed with recombinant Le/Dp2.

[0026] Figure 10 depicts a prophylactic regimen used in animal studies.

[0027] Figure 11 shows Der p 2-specific immunoglobulin responses.

[0028] Figure 12 depicts a cytokine profile of spleen T-cells.

[0029] Figure 13 dep_icts a cytokine profile of mesenteric lymph node (MLN) cells.
20 [0030} Figure 14 shows the profiles of cytokines of the broncholalveolar lavage

flaid (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] Figare 17 depicts Der p 2-specific imnmmoglobulin responses in mice.
25 [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.




[0042] Figure 26 depicts the Kinetics of Der p 2-specific hunoral
response in mce. 10[0043] Figure 27 depicts an RT-PCR anal ysis on

cyt oki ne prWQ 08188885 pl eni ¢ CD4+ T-cells. [0044] Figure RETHRGAORYEW0090
cytokine profiles of |ynph nodes in culture. [0045] Figure 29 shows
cytokine profiles of SP cultures. 6 [ 0046] Figure 30

depicts the proliferation and cytoki ne response of antigen-specific

15TH2 cel | s upOnRgyICghy £1 ok 1EMKIBRSrieyedRides of the BALH 0047] Fi gure
31 depicts a reginmen used in animal” studies with reconbi nant L. casei

Shirota expressi po3§heighko22 dpitlsl £m@@fhent model HORAR)] prbtepsikiged3Rith Der p 2
depicts the analysis of Blo t g-specific serum i munogl obul i ns by
ELI SA (cf. #llegenFig. 31). 20[0049] Figure 33 depicts the cytol dne

anal ysis of mce rificed.in the reginen depicted.in.Fig. 34.

00507 Fi gur o Sal0R3H Bt da' Mutsries B Aol HofeBOghfiin, Sonfith g T el
sequenge of cfthEngd.| ergen Blo t 5in the expression vector pLP400.

[ 0051] Figure 35 depicts the nucleic acid sequence and the am no acid
sequence of 25t hpoad] Eizgea2ddowp aZrebtinenbhmodel hypshdsisn vect or pLP500.

[ 0052] Table | depicts TH2 cytokine profiles determ ned of splenic

CD4+ T-cells by [00dl} Figee ZRowBE BahdrkDicRE SERPFHOM ATl HMERThadysis of

W0 2007/ 123 8388P ect%%%bocgt?aélg%cs) %1%1%1112 of on mice (without application of adjuvant).

[0042] Figure 26 depicts the Kinetics of Der p 2-specific humoral résponse in mice.

10 [0043] Figure 27 depicts an RT-PCR analysis on cytokine profiles of splenic CD4*
T-cells.

[0044] Figure 28 depicts cytokine profiles of lymph nodes in culture.
[0045] Figure 29 shows cytokine profiles of SP cultures.

[0046] Figure 30 depicts the proliferation and cytokine response of antigen-specific
15 TH2 cells upon co-culture with CD4+CD25* cells.

[0047] Figure 31 depicts a regimen used in animal studies with recombinant L. casei

Shirota expressing the Blo t 5 allergen.

[0048] Figure 32 depicts the analysis of Blo t 5-specific serum immunoglobulins by
ELISA (cf. also Fig. 31). -

20 [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 Sin the expression vector pLP400.

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

25 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 recombinant lactobacillus. Lactobacilli are




wel | known gram positive bacteria that vary in norphol ogy froml ong,

sl ender rods to short coccobacilli, which frequently form chains. The
reconbi nant MaWPERE¢88l | us of the present invention nay be P&TYSG2007/000050
| actobacillus. Currently 91 species of the genus |actobacillus are
known. Exanples of a respective |actobaci?lus include, but are not
limted to, Lactobacillus 5 easel, Lactobacillus aci dophil us,

Lt b B ASOTE B b AR B335 A AR PRt s

Lact obaci | | usccbba&ﬂhsw}ﬂchc&@iuamlyl foom chelnsr The kécombiraot bowbadillupsof the present

salivarius, .Lactobacil] us h i
Lact obaci | | &% P‘},M&%LPS . it?f%ﬁ%@? 9 S!s?ﬁﬁg’%‘ﬁﬁggn#’ L(HESL ?bbg SN Ilﬂc’mbglCllluS are
| ei shmani s, khewed. (ﬁxamplelslm£ajrapsmllactch]:aciﬂlubamlddb,lmtammcﬁrlnmted to, Lactobacillus

Lact obaci | Ius sa t obaci,l Lus 1Q curv Lact.obac

cel | obibsus Caﬁfécﬁt?ﬁﬁ’@?‘?ﬁ'ﬂ?s 6??@&2’(%5%%%&?@% C|cher'h‘?§m(‘:'£hc%£scilt¢:bﬁd§mus ngassert
Lact obaci | | ggactoedciRk| p‘euﬁam; o:,aammlmsf ﬁmmm I&cmamﬂhﬁsﬁaabme& ILactobacﬂlus
such as Lactobaci kﬁus r La tot]:r eas Lac?g% Ci 11{ hilgardii,
pl ant arum &Kd%ba GBI%?G Fu eReie48pni 1 abﬁa v‘?’?}“co BHPYE e 89"

gast r oi nt estjafgbacti@C lactib,- Q;actobz[éﬂhﬁmrﬁebﬁrﬁasus SDﬁmoHaaﬂm@bﬁﬂEh&dntz, sheztobasiilus
L. del brueckii_ bul gari cus_and L. Zactl e conmg e@g% n]Eétb a1
non- i npl ant YegmaEy &actohqqgluﬂe”ﬁ?’@%é‘ﬂ’to t'eE Ca TP o ﬁ}ﬁ?’ clobactiins
respecig ve ghhahl, dcrdrasiiebasidptdiss, qjactbb@ﬂ[ifse&%ﬁ&m& MVRafbheNus mxzmrs and
i npl antabl e or not. For convenience of use be'&ﬁgﬁ r’rﬁ sQIE
enabodi ment $-apiebasillyis hedetienss & @ame £ fop; aWhﬂ? H‘&Pyl lgct 1 F© WO actllus
[0054] Any $HPT$P GCLRBadM Shi aLz{&tdBfacﬁusf SlaR@fl, \8d T ASHBRAR Iaw@pm aReuble
i1lu

used. As an strative exarrp here are severgl known subspeci es

of L. easel to golmizgsthe. gasaeiatestumpl s‘%ﬁ%p’e%u ‘dmlagtable”, pomeg Jagipbacill such as L.
subspeci es . LRELOHacht 1) BihslerckOGAARA bl impRABRY flora-. Th
i ncl ude L. gzg%g‘fe@%?rbgllg%@&g% L. agasel st I‘Sall;] CRL 431, ; gasﬁlﬁé . ©
st rai nUBLI Sresent inernsipn epplies o SAY FesPective sHalD. Ofd%@flaclllfgo theprpicat mypntion,
strains of cRERUESEusb . P10l T ilr iz
L. rhamosus straﬁxﬁﬂ%ﬁ@ e'ilh%d?r%%ng‘xr“t]armosususstwr ain gﬁi@ o © .
r hammosus stbﬁdﬁweii(fﬁ@Ecéﬁéﬂﬂ_mfh@‘aﬁﬁfb@li%ﬂ%ﬁlﬁlﬁi n GG L. rharmosus GG

al so known Lactobamllus GG 25 (Gorbach &Goldln]g? inlhltiallﬁ/ i A
classified under [405 bcmﬁﬁbqpa%wsmd%@%aewsgea‘gﬁ% tohecillpspay be used. As an

classified 3fusfaddd i, thereCas Slevanldadvao sﬂ%ﬁébl&f P LS edsdi,0s as L. casei
reclassified as a unique species L, zeae. In the follown

referrdd to SBRSPECies gasen b s crseicpsbspecies Paraseiss] Exppples of SRS, gf]hactwéacﬂlus casei

l'act obaci | | ygerhdaal, YH&S s@aih RIEDOOL QG0 SirAM tTel, 83 BT, Ga@ﬁWBEIBﬂ@dbﬁgsuam
at least an inmunogenic fra ment of a mit eafjﬂ@@q% or, an b
i mmunogeni ¢ Saoitonist borasedl EbExprelst af s, olliast aalluriapaosis dngdyde, but are

aci d sequengg GRMEERPPNFIRmBsisiGaBMIMOCARNE, IS SHLANGAs Sai@ HNOOT, L. rkamnosus
pol ypeptide. Therefore, the at |east inmmunogenic fra%'gent of _t he

al | ergen encsbaiad-astp al Hérenews §BUE Giid-afemaesus Ol alse kpavs ﬁ‘éﬁ’tﬂlﬁ’é us GG

or is,,a pol 48 GoBini) Wa8 @By clhsRiffel LWAASNC Qclpmlisalt ies BER su ested to
meant %%y 0 (Bt e LR V\DIYZCOOW123488PCT/CS(£007/00009 B8

present in é)ep&ﬁsylﬁé@tﬂi; actram of k.ceapeicand\alsogbaen mgenpsed 1o B Fasl fasstfed as 2 unique
erbodi Ment s biedi® e, Htﬁgm%mgrl@ o feforfell S0 A $AEAnGs GG.

posttransl attonal cations as a saccharide or saccharide
chain, which arej ws‘g%e%e' FecBmbRSRE QidiotRciliad Unaintiys Qﬁ%’fe&dlﬂ@us nucleic acid
allergen. In such enbodinments the am no, aC| d sequence a re ective

al | ergen f ré@@i@ﬂﬁe ¢regding ableash Ay IEHREsiCHEMSET ol aaite E"rﬂp ipypogenic

or a pggjt Of g‘cﬂe}eo? eﬂgéotﬂdjﬁ? Uﬁ:[écf‘esﬂefctﬁé‘)ﬁuél@fcuﬁcﬁ |s¥quRE&eH EdrrddBonds to the
form |nclu vari ant | ergen. I n other enbodi nents the

term"frag rrmnno naid sequiencs @wpﬁmen‘@d%é‘meﬁéam alelegst é@@ﬁ%loaeﬁlcafragment of the
pol ypepti de of. %H&%élﬁ)eéﬁ[:&&éﬁ ng | g8 %&r&lﬁ@&us‘ RudhOrdchl sbhRBed B&olddes) or is, a

polypeptide. By "fragment" in reference to an allergen is meant any amino acid sequence




25 i munogeni ¢ fragnment of the mte allergen Der p 1 (or a respective

i rmunogeni ¢_honol ﬁ?g t hereof). The fragment may in this case include
at | east 8 YWIOVKE*38ni no acid sequence of Der p 1. In soRETHGLHEYE00

enbodi ments such a fragnent may thus include any part or parts of the
ami no acid sequence that correspond(s) to88 - 100 % of the entire
am no acid sequence of a naturally existing mte allergen, such as

10- 100 % B%eﬁ%@%b@pé&iﬁe 169 re%?ec@tﬁ@ Ltz A0 I Sord® embddieifs tHete®O MRagment”
enbodi ments” such a fragnent m hus include a part that |§HI% ;
i mrunogeni crifeRve dip ghsenced |p@9%a¥ﬁiaﬂan41é§%ﬁqamgs, (FEFh 292 5395 Ok gaccharide

aci d sequengg.o :‘%ﬁdp Q}egg-@éehé’m%}éﬁécﬁ% Fh&na ot &R a11e£rg£h5ﬂ sudheenkkiBents

"het er ol ogous en us Inreference to a nucleic acid sequence WO
2007/ 123488 REBISE2E0F SOPEBBOT 9 respestive elereen fragraent mey hgef antleagthgwhether the

| 9 1o . . o
sequende Nobafalidlal i ARG Y ME et{%%agggg&yonfﬁggagdekgﬁ@g Brmnt Slcluding 2

into whi ch the nucl el c “aci ecu ) i
i ntroduced. vaidngtafried ailpogen. uctheri emtmdinknésethe tarme fragment mpfgisrta ray abngracid

a source other. .than the. re i Ve i J I r
Pt ety ofehi b PRt Alords o I hRE R B Jomgths
sequence nayeduencecofaapiteratig ocatregy redof the alletgen. Bt wifarelly bemuring form of a
chronpsone or into any other, nuclei ¢ acj l.ecul j I i ,
She 1 st onadtprdi® alfbn tedidedide 3 b; AP RUEIef pORln bt GRGHy defived
lr;‘DI egulﬂe. ] from 4 PR&Gkorrdteinahb i Jksisative exzd:ilplb,dﬁdhéhaﬁemieaﬂm ipfli cprgproenzyme,
ased on their bi onpqQsi tion, seguence ho ogy, —an
nol ecul ar V\é?rﬁ‘ﬁg Bﬁ’%%‘%ﬁaﬂ? 3‘}?0%%61 eéﬁgr'ﬁc?qé’?i zvglgdigga? I%Ifg%uésr?ri of the
the first thneEolEl/seis-Pedt abdvesigemisher PHR1 7ol (sxonday hevessidn intbes Q246163 and
nane, and a fi nunber. The fi er desi gnat he. order .in
MAleh e ot A e A AR e e b faf A5, Whbrcas the
charact eri zeghnab 208 FaNg at@veniticgden Ded  IofMHeONOBS . achéskion alubdegelsS8 A and
encoded_ conpl etely, as_.a fragr né. t.hereof, or in forrang{S a.re@é)ectiv
i munobeni c%ﬁp%“gqfaﬂ&;amwwg@e PRISUTROTE P KRoRB; 04 oSt AR TEgs; gD as
is i nC: :Jded thealfersRACDODAQ) bﬂe&&é&f o 1y OEX) oﬂﬁlzei Uy iPndtKOrS wiss-Brot accession
typically Der 1. Der p 2, .an 5. As an.i strative.e L. .
the recombi mavbel 2402 b kered AL lg%'flz‘&é‘fc(]j‘t? Ofip%@?sc%@ jansia &é]?tﬁgdlﬁéauons
het er ol ogoushRUed BuBd HEh despAive RERrdINGcoeids allefeeh Mmayete eaeniia 4 figgment to

mte allergen Der p 2. [ 0059] As al ready indicated above, the
het er ol ogous"‘n}ﬁﬂ‘%ﬂ'f%q'c aci d sequence included in the reconbi nant

| act obaci | | us of i nventi on _encode | east. an.i ni .
fragnefit 20 of a[‘mg& I%’Fbeenﬁmeo(?ﬁ“%‘?ﬁ”’l ?}h%n%ugc ff ¢ l%n%%ggn%?h%nr%leugfq i the
The term " alldctsbgeilliis abthe sedntiar eicoddsef mits allaogen fradnesy| whithacludes at least 8 %
capabl e of inducing an.aller i.n. an indi vi dual or anj } ;
al r eady des@?%ﬁ%ﬁ‘n’g‘ﬂoﬂ%fiseﬁﬂe |0£35%ﬁa Xaoﬁ‘aullélg’olfe'ﬁﬂ%ﬁ%ﬁn%haunéﬁ%fﬁ%tem’
response, i fém teéf e Atsbedte! mitpholtsrgens Ao gor difustretientexhmplye, dhe trecombinant
attack the allergen directly. Accordingly an.allergen is an antige

That i's. ecoiadon et ALy reis i kit ot aebeb ShedPy; 8Tt an
reactigg. Sughunadgeald BiGhddt bEMRS mhiG allEen Mer paluGed rbypeative ifmmumogdnic homolog
direct contact with the allergen_such as. ingesti e. . eating, or

dri nki ng, |1 ARAPell (19, Fagmoe AL iniea oo gt Teprts ,oF g ol Eappe of
an antigen, Pepgl e fineAdF tidsk BMBEHmehtks sich Afrp@AnPRRY e isdiete ap$ part or parts of
protein, or a polysaccharide, In the nt gxtwﬂ‘,J trtl present. i nv?e]nti O . of
the term antheEninp é%@ﬁ@%@%h?%?%@ﬁ% 'aé - W 6 ﬁ?&;ﬁﬂﬁﬁ&ﬂﬂﬂ%ﬂ% yequence o
modi fi cati on SHEhIASifing 3GRNACIHER BEh & 10 -PLED %), foraksapBQ5 180es Sndlading 25

short peptides known as haptens, which are typically cqu I%;:I to a .
carri e#0 nol ecdP@ %f In é?@%@nﬁoﬂ@%wchh@fﬁﬁﬁlﬁéh;ma&é}w én‘i@? aibgrt gt is an

toacell. ; Q&gph 8 (S BelobyYTBENOLBFHCcE: JfBE aBiehdd kefehs of a
to the capaﬁ?ﬁutng 0 rr%tte t(of e\?oki ng anﬂ%cn}rr%rlljgﬁr esponse, i.e.@%f

bei ng i mrunaia xisfingatifellerg®scor di ngl y, when used WO

[0057] The term "heterologous” when used in reference to a nucleic acid sequence




10 in the context of a fragnment of an allergen, a respective fragnment
may in sone enbodinents in itself be able to cause an inmune

response, fWO2I00%134%e when admi nistered to an individual RET/3GACHHIN0090
It should however be noted that an i munogeni c fragnment of an

all ergen need not in itself possess the capability of evoking an

i mmune response. Its 5 capability of being i munol ogically active may
in sone enbqd] r 8 I-0g ; :
addi ti onal %’Eﬂ?ng&glg’ll{ﬁ&é}gﬁémgglgg‘gﬂﬁgﬁfégfﬁl? cou%l‘%%fqL ngglg:?%s?gﬁgle bacillus
matter may boreell,ntanekicio dbe mucleiov heid, mplosule Xmsphasn bipr bisnklirg) ingoduced. A
protein. Th

S i n sone _enbodi,nents ap._li i .
D Pt | nERelbeBAOE SR Bk TENARAE T, L AR Bk had s repei
carrier nol Badilhe @rcelland caebtcur mainrailyrortronshivallyt 4. iespeotivgkeiérologous nucleic

properties. \WWere an i nogenic .fr.agnent .qof |l engen,i.s |

in a het er oPYYSTAECRTTEY F g?lﬂplgé’ﬁ lﬁ%g%r@%& iu?fo ﬁ‘té%;la?tﬁiéarcgglorcgl anedsglﬁ‘ch gﬂ;ﬁﬂo my
seguence : eaﬂltghn@ﬂeia ia¢#, makcdlOnht ds pﬁe@emﬁhal)mﬁdtobmﬁﬂﬁbsld euc(lif asaa srﬁm‘cbm&xﬂ also
and translated [n vitro, ex yivo or in vivo) is capable of evoking an

i mune respg?@@%m&m‘ﬁﬁc“?{etself or when coupl ed to additi onal

matter. In typic j ts the m.te aller or 1 t .
thereof is capabm&sﬁb%ﬁﬁgﬁ%’&e’flﬁ)mgtdg]wg%%{nt%ﬁéeg% &8@5}%%({)%?/% E&mchemlcal
respective aghpddaihn, sapedos hombhigg e toyleaiarareight ohe defigaationridi a cldresterized
i t o5, ClenopUEy: b BpEET e PRDIAT i e e D TREich g gpd @ el
| east one epinB&e The HnsPARmRTRRGzhRES the dideveir evbicki e dltergonrwas isolated or the
fragnments of an allergen %ggaﬁgrgg t o _be conbj nelg1 toQ .0

.obtain a .
respective EBMPYHET ofhgt alr swrsr alergpre Wk frds Bglﬁgﬂéglfsr Mije atlergens
rr];DI ecul e. Aen&ia'b(il let@lys & @ﬁigr@&t fiatdog p hﬁo&ﬁ od @t@pfﬁ'ﬁﬂa :ili:muh@ﬁﬁicmaﬂhlog,
of an antigen molecule - in this case an allergen ecule -t can
be recogni z &Y thefpteplagersyclal agit segemeni AHHS “gi?‘fd@ggrf a gaﬁt%ﬁ‘fql%%h%?msem
?y g_ ]:r%i?e' | gﬁv%ﬁﬁ‘t?i, Okre tﬂié&fll?r]@é}tpamt}jégh,eﬁn@%&% T-S;Q%d z:uiQlltﬁ;li’falzﬁ)#‘ese;bah’lja(!ie;c , the

o different epitopes of an antigen, Two epitopes r are for .
i nst ance kné&¢gembingniiactohactivsempy %r%ﬁtﬂﬁﬁﬁﬁ%g@ebé‘}“ﬁeﬁ%e{ﬁ?@ﬂg% maflgiecacid
rhinitis argegih& ihQuiidiferein\Wonyf dhbbdiahe RRE kDS BE Known to be bound
by T hel per cells 25fromthe sanme patients. [0061] The term

"1 mmunogeni ¢ honpiosg] as alisaly ihdicaedabohetheseeologousafueledrmdd tequenceincded

antigen or an_inmmunqgenic fra nt. i hereof, neans | ypept | .

havi ng a hi %ﬂﬁéﬁ?‘%@’ t%&??é?%g‘gs ?foél%“}vggtbd&ff“l‘c?/‘%s ﬁg%egsﬁa% nﬁ“)?lggﬁnfcn%agm ent
nmte apdi gerransitedlietfncanubimmppgitic aahblyg tecagnTireida ffolldganics byeddterein
| east one antj body or. T-cell, receptor. that is .active 30.against th

cor r espondi AP &r‘%?IF?l%ﬁ'ia"sltgicﬁga ?’é]ﬂé‘ﬁﬁ%%‘h?ﬁerﬁ’ %%%V%apor an abfinal. As
e _nbﬁdi Lrent S,ah-éagjrhdegpﬁﬁeﬁgiﬂéﬂé, diﬁ_&lédil@éneisadapﬂ&a?f hﬁﬁlcﬁigsaﬂ'mnm rehgonse,t ie. to
with the correspondi ng am no ac sequence, 0 atural ly. exi sting..

T te anti gorfiERIAE HEIPREFYAR 1 REAGHOLATRESY Prglask B aftades dingehy chgrertingly an
embodi Ment s af1ergk@ $PAC hktien THaB G RRberAR 11 the éasin8CyHem amd nagscanse an allergic
| east 85 % at |least. WO 2007/ 123488PCT/ SG20Q7/ 000090 1{#&20 % or. %u ith h
| east 8% 9o JeagtemcBIch eFgie acHon MaY b6rGeRsH oGO Foliiet gontact with the
sequence Of feRal Wi dsYingestisd, id\g eafidgS o dHirlGR) inbiBlatios it UiRCEcIntR Y teid. Wia the
is meant a property of sequences that ngasures.their sigilarity or .

rel ati onshi gkinThyeically 4 ﬁrglrgéﬁusm?ladlflﬁénﬂ@?f&é%tﬂéﬁea %@YR?BPHQ? Wi‘é‘s a protem, or a
i dentical r ?%lﬁy&ﬁaraﬁt 3hngd cahfeRl oft (1O PRE& Vinintioh TR terdl adfigednichds to any
aci d sequence,” or a 5 _nucleic acjd sequence, of a known mte antj gen
with an ani molweptileo whichnmay inciudsany wedifieatior suply apacersharige of g lpid. It also
quest i gg, i . 1¥085 aQfrrier molecule
esr dudl i nHEfcE P shOE pHAdEE RAREal Ahe WBHELS dhflodly o
enconpassed dfjargdreizgteandhe hiptape pEi protit ontvd @lle aci d sequences

subst anti al | conpl enentary to the above nucleic, acjid seguence.
Y rEE)OGO] The teyrm “immunogenic”, as used ﬁerem reilers to %ncl; capaﬁ:?hty of matter of

evoking an immune response, i.e. of being immunologically active. Accordingly, when. used




20 all ergen, fragnment or imunogeni c honol og thereof, may be operably
linked to a pronoter effective to initiate transcription in a host
cell. The r®EbWBT/HAMSE nucl eic acid can al so contain a traf$3y§G0PHHAI0

initiation region functional in a cell, a sequence conplenentary to
an RNA sequence encodi ng a |Icinase pol ypgpti de and a transcriptional
term nation reg| on functional in a cell. In one enbodinent the

reconbi nant. | S expr ess e
T T SR R8P T b AR s e

The reconbiinaidelfl betableati bauss mmmmeomswmedfo&rmmxa:enwhm adrm}mstered to an

Ceauencet rareidel AL et P, GV, et Fl AL Chrl O oo

at | east anauefgmn@@ﬁnmﬁ ir B@tﬂepﬁss@ﬁ the map@ﬂztjrlc&r g@kingoan. ammune response. Its
i mmunogeni ¢ ho t her.eo e included in a ete

ol o 8o e hemegnipo elralts e ol shihe pBbRleRl JeRH opand on the
nucl ei ¢ aci gagmi Caefy RBGEH NG dfitiohdl emgest, Qﬁ dohe lem%ed:linems thisd caupling  to
operably |inked pronpter y. be int roduce e‘%‘hb .0baci | IF hus in
ooy e B es Er o LRt SRR o oot Santelh tor SEGE B ot g
l'inear nol %Hieeelﬂaodﬁn@dt@éleﬂmﬁ@b@hﬁaﬁaghéﬁwaﬁ an&g@pimbﬁdesbxsl' ﬁr\a hapten, which
illustrative exanple, a DNA nol ecul e nay be Stﬁépggl g@t 23488’

PCT/ SG2007/ B3940 wovnlt’»fb&r arceaicr MAleeRle FriGsh oxdgk1q 5 &Pjupegenic
A vectgr PG iETRY RS tn WinG ok & ARGRER oFfan] a’lle%h% liigudetiéin delsdtéreldgous
gene sequence Into the |act obaC| | | us chronosone. %T-hl | ustrat

exanpl e, t heuclgie agifi &eﬁ‘@ng%alé may thexefoneshe 06 ailYlﬁ"é@‘P%{eele? Yetrs f\%hong as an
L-lactate d@%%ﬂé@g{ﬁ e& hed &Q{sﬁ‘y&?}ﬁ RBroOfx ﬁ@g bi')ﬁﬁﬁ{ré)hy@apable of evoking
del brueckii by re ene D-| act at e dehydr Qgenase aﬁl

been di scl oaedmmn@saspansenwh in 8&‘-‘@ OR\WEER Cﬂ‘éﬂ?qf &y addifienal gugtier| fn typical
whi ch have shafiiheld iRILAL %ﬁer%éheoﬂ A HRSHGR IndrbY it eélﬁbief*@ HindiHly QRIGRPone

can be sele y al'so 1 ntroducing one or nore nmarkers mhlch
for selSecti kg aftibhdstA mpftoewmmt&wdz wépwnﬁmeceebyp@e% edy Ot igfividual or an

[0065] The %ﬁ{ngi E%Hg'ﬂe%lé%k ‘!Fe e~ | Bited Subls 46 &&&r Riitds. r@é&!ﬁaﬂy Q REPective

nucl ei ¢ aci 0ssI b iguration, such as single
stranded, dfegrhentsf ranliegbroinclndesatishriane epitoppdnseme erbediieRtsghavryer two or
i ncl ude for {%Sﬁa o oS By ée%dgo be 9%9& 1SRRI Creiibtive EPNOpe, for
nmol ecul es (e anal ogues RNA generated using .
nucI eoti de mnoeg uésn mouplsd rig theichroe cazier anqimlh AT PPiteitel asyalied antigenic
(protejyn ““ﬁét %9' 19% B&‘I'g% t@@ﬁlﬁoﬁmeb ei.a%s g&u Qﬂlaﬁer@én SWREREe ket can be
or e

origin and Si ngl e strand he preésent 15
i nvention t;epognakdc%/and)bnunddty meewtipsatbinding site fFﬁ\ﬂl artikedpien hyot g‘cqﬂllerep@tor

can bee. g PO SRR Bkt (R RERIUS Tnd s B EURE, O BR sagh Two

can be e.g genom ¢ nt heti ¢

DNA, a copo b};mmes of DeNA ?am m;tMa mﬁtewqhég celig &omplap@gff‘emt}eo‘@ with
|
nuclei ¢ aci %lgﬁr e%lﬂlt:‘%l nrm%(ljé {60 ¢ I’l 1?{;71‘1@%&% a?%o%t’d'io@lboﬁﬂpdyephblg& cells

anal ogues a or a |l abel (cf. "above)

20[ 0068] Mafigmniie baod patientanal ogues are known and can be present in
nucl ei ¢ acid sequence |ncluded in the |actobacillus of the inyention.

A nucl eoti de anallglle iThe termshwbrdgdeic bemelogh ﬁﬁ@seéhﬁ’iﬁﬂ%‘f’h@a‘ﬁe‘éw Fference to

for instancg fhe Base,  SHIMmuRecRPE ﬁﬁth'gi‘&b?tﬂn%s ptide havmg a high

illustrative exanp , a su%él{lltgtlon I’eSI ues O SIR
2'F, 2'0- Medegre@'ofl hoewilafiyetp asrefnvotiwe n@ma&prems@ng Iaits guijgepoand &’B'thi %ayl be

of the respect Rt is acti

nat ural and %e)? Qﬁg}' i ecoﬁ%%éjdf da‘ﬁ“%ﬁg’yg’% 1%§t @%%&Bgé% %PT%EI%’}; éedragtjﬁ 15 acHve

puri ne3(r pagms:llﬂme cdnaespmdmmdtmaﬁy wrigitng niteydntigery rlo%m%ﬂil gmbgdimegig such a

2- am noadeni,n- 9- I

nucl eot i de gﬁ Xt %?%Zﬂﬁ Ehﬁt Ileel?)tt ?age! Qg(g]legcgeufe&rgns %@%%%%g dnfg amino acid

bases. Uni V@écﬁl&hcebﬁ'SﬂSatﬂrﬂﬂ:jr el @iy mit¢ amiggn (intlediag dnSmuiuneganiribégment thereof).
Tn some, embodiments, a respective fragment has at least 80 %, such as at least 85 %, at least




WD 2007/ 123488PCT/ SG2007/ 000090 13 | actobacill us chronosone.
Accordingly, in this case the reconbinant |actobacillus includes a

het er ol ogouWOR9T/E33¢88aci d nol ecule in addition to its chr AIEER07/080090
respective vector may contain one or nore regul atory sequences, such
as a pronoter, an enhancer, a silencer otla term nator sequence. Such
regul atory sequences may control, e.g. facilitate, replication of the

5 vector gs{q b %‘2%3%%? ég g)‘; sgqr&gﬁc%ridéngﬁl@g %tﬂtﬂl? @oﬁésg&ﬂﬁ@%ﬂm%eﬁi@&ﬁﬁéme ofa

An illustr e a respec e vector 1S an expression
vector. |n mmreleatathisnmme mtiptre Byl ‘Isequgace identityftis uedet a plopertorh seaengss that

an i nduci ble pro er.. As .an il lLustrati o) e
syst em cont™® S]'“i?gq%?}r P]ﬁ@%ﬂ tPHeh#}?théP' 'B%f)ﬁ %ﬁ@;’?égi&gl tﬁ’l‘ﬁ%@g%glgﬁéeugfegal}' e
Lact obaci | | jdsntRhprisRibedviitFavd afterSe hemokgy , alismpbitest @ dmifovadid nenuancel or a
M crobi_ol o 2000), 66, 4427:4432). In other 1 iment s th . .
al | er gén ng‘)}/}l é%ﬁr%ﬂ%"@ﬂeﬂ of %\%8%@???%??%% wﬁ%tﬁ%vn%g%gn@;%&r ?‘)l nguac}\em acid

i |1 ustrati veqeRBPleShec@ig tih lqubsties, waeashe porcaitage fipwt aefersrtotthé number of
prot ei nase PrtB and 't he tg%rgnus t oxi n m not ope under the control of
the PrtB prisiguesin#ie lpnger ohiae 79 SFUdPhr ueckei bul garicus in

(Vaceine [ 2002] BSH2oNse Faseisassis BB broset THOHP(Bf ok poif semyepecs
a single orgeubliflys tdoanitpenaly Ct athenubbel cneiicd atid eseduendehatSubatantially
be introduced, e.g. transfected, into cells and.replicated. wthin.or

i ndepdfdent $QR¢mMEpLEy] ps ‘&eﬁgﬁr@m rﬁ&‘*@i tP&Cﬁ éf’t th%&lﬁnéqnsqch?hcqa&d Sr?ﬂ{’:l?ngF jsat least
aci d ol ecub® feAmMskcS b 16885, Bed @bYorhé BedbdizRstts UBONY dangr¢mentdry wd tahother
restriction enzynes. An assortnepnt of nuclejc acid vec

H [ L) lor 1
[ oatri oL oney Ha sesrer N R HoTENONETT e RUBPIHRt o B pleotides
cut by 20 pgstdhihin ARIBIZ BIBSE hidre@iink Withvat hidihe. Swwhifhaseabikinteketons
in the art. A nucleic acid nol ecul e encading an allergen or .a

fragment t hinchde (WafsoneCriol bpseaRiting ¢ AUGIeRHd5,SeAvFnee i fiifgcqrprieIya: (of prother

Wi th restrighiQmdeeZyeRs ifnfof theahdagidbder thylirspbeg@escelaggeinlifsmentary to all of
Nunmer ous vectors have for exanple been devel oped based on cryptic

pl asni ds t hée mgelegfidenrbthe searnd BRAUFRCCaci d produci ng bacteria (for an

S 55" 155" 208y 1006RY phe oris SRSy Be Sy r R R CLAAR AR AR bR thoatle
t hat do not oh%xpfegymg aRepar ®akt ﬁ:btﬁﬁﬁdg@ﬂip ﬁa@nenerdpmlenim aile:ggexgnpu abtegpective
Phet o ) opl | EABRIREIpEAOROIE BrEct b b COigls Bt SR Hee st fiphlef Pacifhy the
aci d pigoduchngeho Hagibi-or [[B69bgdnicligdisy tereof, yintyi loe ppesabily tisked to a promoter
T it a1 02 efiteire ipmitat OB g A ov e reCt b ikt R oAChso contain

imted to, , ; ; 9s ; : :

pLP9000,  pLKluanfkikSom chitdvien 08don Exatigiabh Otelly aGtqreacosdngyilendritarg t6 amRNA
Lactobacillus fermentumi ri:cl ude,. but. are, na

lim.ted.to. plLY2, .pLY4. ..
PLEMB, plLF1saquencerracodesp kinase pplypeptige 2pd g Jrepseriy 1%‘%"’&1‘ Y Toiy F\Ylé‘m"“al
from Lact obgch biiUgn 3Gt SaBMimeSt the edcuiBinalUkctalbaRilng texpréfdes the mite allergen, or a
2007/ 123488PCT/ SG2007/ 000090 14 limted to, p3, pPM4, pLA103,

. .,
pLA10525 and ﬁi@&@iﬂtéb?rem@rr&%@%%mﬁ?%]ﬂqﬂgdﬁg'asrri ds from ot her
Lact obaci | | us speci es e kno in th t (cf. e.q. are I .
supra). Any of tﬁwﬁg} o&é‘?ré"r‘i‘? W@ﬂtnlﬁ?tﬁﬁarfgi[‘ﬁsts%ge éﬁ%‘gﬂg‘g%ogaog gzétﬁ;ea;lgtogcué:nng
vect or, i nChaeivagiasErRrb@sHigahe Heeiolgous tuobdit avidsaubiae tiobeini Ad amsillustrative
according to the present invenfion. Exanples of cryptic, 5plasmds
ori gi nat i ng ekHENELHE SEHERC PRI 2hieast @'W%?CMP%O%@F Iaﬁ?r B ot
to, pcal, pAhmRiRER h&ﬁ&o’[%erdamﬁz be RkdRBLRH, in PLIRERGlogPRSGE]eip RSCholecule,
pPSC22, pLPV106, pLENG,

LEM, d pLEV\P, ust_a few.
Exanpl 3 of seeh/gstd befﬁpbgwwlm%ﬂ@%%ﬁ- ﬁmn'amif‘rl%ﬂ‘f%%ﬁ%&co omepline pa ARt af the
include, buty; ApeNAd dn JPekBE; lifked Brotioterthdfve Rirbded RitENIE lagtbbadiRis cither as

and pSP1. .
P 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




10[ 0070] A cryptic plasm d such as for instance one of the above
exanpl es, may for instance serve in the construction of a shuttle
vect or that WEbH0H&3d8%ed to obtain the reconbi nant | act obaddQW20¢%000090
the present invention. As an illustrative exanple, the cryptic

pl asm d pLC494 isol ated from Lactobacill g easel has been used to
construct a Lactobacillus/E. co/i shuttle vector (pJLE4941) by

S0l at o C R Ryt AEPESL ARG BActmakE R A0 S By IR apabie

T., Plasm dof2@@6)ingHe degiBedlfa} seqhencedne tits leeolacilius Chropeseras. Aspn illustrative

replicate in both respectjve.hos i [ -3 =S X a
| act obaci | | ﬁ’éa?npix‘?ﬁ(;'{‘%g © ?ﬁt 'ilhﬁéjtlaiﬁg?c# %@Jﬁpﬁ?%h 8% t}églgg%% %C{&?ﬁaﬁst?egydrogenase
colt shutt| entyeabé @hrdnsosbine ¢fl AsstolehcilhuE Il oadt ryc repdacing thet gend of D-lactate

del bruecki i _hul.garicu asm d 1 nd t I 191, RBRR .
Two furt her dgl?yfi%?f‘aéf" efﬁ%@a?ﬁ%f S‘I%P&%{ltg;?éf g%@'ﬁé’he@ggg{cﬁd’ la Al which
ori gi nat i ngniveosmhly Gityphted (i) AGoihted DN A R4 AR:incidopbimcant woselagtet Haralso
Lactobacillus/E. .colt shuttle vyectar.s. et anot her, exampl e.. 4 he . E.
coi | expres ﬁ“@ﬁ“@’éﬁ:%‘? on e rsb‘g‘aﬁh ﬁ@ﬁ%@ 3%8'?0%%%]1?% c?qgsc‘?lgﬁlég?qt% the
by i ncl udi ngygedspRlvieston of the cryptic plasraid pLF1311 from

Lact obacillus fennentum [0071] As an illustrative exanple of
obtai ni ng a recopbés)atie teas "aldad hiid maEuket asneidigrdin réftre tpassayeic acid in

invention, the mte allergen gene Der. can enet i cal L
engi nel} ed &RY PEF ‘éd’oPﬁE%a?% SB%S(% ‘Té)éet Sﬁ?ﬂfjlgg’l 8%9%% S%%rfd[exs%u? {epgbmation
vector (cf. akk@f Mudsd atiae idctlde Twi ingtagoe DA asdleailest(hg., cDNAe sp gasinig DNA),
vect or pL400Q. The p§§4%0 an P502185hut

| e tor ont ain . .
expressi on ShaECHEs (5-8p » GA BT tﬂéejé %@N gierated using nucleotide
I 'act obaci | | yga SLUHBH Gleic HORSRemAGOAPNA (PRe0 haclpt R4KS). DA or RNA
pL500 carrying the Der p2 gene can.  be 30 inhro.d ce

d,nto a

| act obaci | | &Y bysfigsuamicey RERiEetsrorigi AuLTAY Ry SHEEI% Aptblg sfnded, Ty the present
baci | | {5 ar e ykagm h@i §SButl AbttidGesadrlly, &URINAASr W PNAS Sbleatle A8 included in the
transfection, injectjon_or _electroporation. A res ECtivmté{Nﬁ theti
e.g. be el edeccnorat aetobsrlipss Suchaislpicrid polestierral oo g.e- » GHhi ehe
(L.c) or L. phamesisicd DNA, quA\f\%gnheﬁci IDNUS ratcgpolier det @NA OandfRNA,
the intracell ular exgr ession of ) 2007/ 123488PCT/ SG2007/ 000090 ]f5

Der p 2 in tolsescleppdes; eig ds respetive UL CepAe (BT A as N B IeE, R non-

a Vestern i mampebh@bot{dEiadaloles and/or bd Bké21o Asaffilie) g br & labkiqtf. abivep
exanpl e, the |actobacillus éexpression vector pSIP308, a vector

obt ai nggl from t hmopbladming 1OMBEE: atalidues kackmivachid cm bx prepssi ipmucleic acid
vector 5 pSIP412, a vecior_optajn fragm.t he. .pl asm | P401 .
|i kewi se be SEBISRES lealP&?ff B g ﬁ%@"’eﬁﬂ&iﬁéa’Fﬁ?Y%‘HE%gﬁ“‘i‘cﬁ?%g‘éa“aq"g“e@é/”ude"“de
I(act o;)aci | | wonthsin Eix?odri]ﬁca@iﬂﬂ dcifor lhﬂ)anceSﬂ{evb@a,eﬂugai, .or(pHospiatd olomgys. As an
2005) 151, 2439-2449 ave recent j 0S. t he..generat i Q ,
these and otisiraiivq ea’%agﬂ’l%ﬁp?“é%t}‘%‘ﬁ é%g{'éﬁsm u%qfs At‘ﬁ‘@i‘ :2%8526671\43 pr2H
pl ant ar um angkidues $PkRiwn tHiagRovekhé ke divb Rtabllity af thewedplective RIMAr dlodificttiens at

fact that sone nodifications may_ be requi.red.in order, to us i
vect or 85 f or thR brase Tpaiety apciedq paturel pl syx %.moél.fﬂ& if_n’sfo$’ (F_’](? fﬁ%\ferem

[0073] Typi GRkhY of PerimidiR BHskEL s8@Nad &add5-yh) @poiﬁﬁni@&%l,%dQ“MOﬁemﬂ'Q'}’L
(cf. also below. e allergen Der p.1 ma];éf, r, ins %q%e et%%co ed by

the 1099 bage Wi NSERYERE 6T BP-PHEDES UG e%%%s‘?_ 8- HUtD SPC 1M AEgEEI P erve
may al so be g 6 e URRIHENERed Botudé 310 Jeugle S-1ik6inB510. DEs&sal bases
pai r sequence of the NCBI accession nunber AY947536G _or. t he 591 %ase

pai r 15sequeeeblofo fova aEse Pais sethsing otk hiter Bage mebfentions oftery ¢y copfined
some eggod ] e TS aPTr Bisncd DLO-MMOHBEYL, ik
encodeggby {%@i Zoerquen éé (I%?su Qﬁllo%ﬁ_iﬁ%ﬁ&% cf .a Firg.. 35():. In sone W1 to
enbodi ment s ashieveutifue propasties suel spincreaseaplex sabililyi s al | ergen i s

encoded by the sequence of encoded by a sequence that, is, or irchu eds \
[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




25 one respective enbodi ment the heterol ogous nucleic acid includes

t he sequence of SEQID NO 1 or of SEQID NGO 2, respectively. In

ot her enbodWRKEEIBHE het er ol ogous nucl ei ¢ acid incl udes ZOGIFR0VH4$90
equivalent of SEQID NO 1 or of SEQID NGO 2. The degeneracy of the
genetic code permts substitution of certldin codons by other codons
that specify the sane amno acid and hence would give rise to the

sanme protein,, H;BQ&HM&I&]&SO | ﬂc&f&ﬂﬁ?cjﬁ ’fﬁ§@as%%é’ﬁ:ﬁéfmﬁﬂaﬁtiﬁmﬂa&hﬁé’mcmdes a

since, with the exception of nethionine and tryptophan, the known
ani no aci ds hetgrplogous oudeic feid mgleqyly ia adfdian dhis & msomwfsresmﬁlw gedor may

th t le e
cequence of "R B BT dle SERUFRESGReRALFc 4t ARkbiten dE el BEh dlencer or a
nucl ei ¢ aci dersbgirsepieseay Bidh wgwaioyy stiidnessanay ¢Qn@n1 eigafaciitpsonenlisatgmp! the
ID WD.2007/1 348 P I
Nevert Hel es g ?Jh%rE%:ca(ﬁ;ré gn%g (ﬂéjgroﬁ)gl%ﬁ i of\gco&e efc e%;ngn @u&‘@w@cxaénple ofa

enco A Ro4ery seq uence I'S preserve
[0075] I n adeptdtion vettheisrumcdxpiessiae Ncht@:emjmmeemhqdnmnﬁs tizeallgrgen may be under

| eotid h | ts f th .
ubst 1 ¢ ut | R FaPeY okt PORED R AP BBET et b et baeci il By ian svetem
3 -end of t kentrulel eiyc tﬁcma@bﬁh@eﬁldefmﬁji@ah DekDusdd dm dactbbSHRs| antarum

be. used | n (HPER A, ARTSY R FET KT HL NI O s B2l ot

substi ft i orenﬁa&meﬁ@tﬂ@bmer@h tobg Beﬁéﬂpmmlnhc apmsemnvm aofivd hemner. As an
respectl ve transcrl bed oI eptjde. As. ustrat | Pg‘? d the
nucl ei ¢ aci dYPHPEEFRETH uyp elx]élﬁisfona ? Bﬁfnco Pfa%‘% -y
mte aller gﬁétaxﬁfs t&in iaﬂmotoﬁi@ Mﬂ@ég@ﬁﬁ é‘olnlﬁﬁn@ﬁ 8¢ PitBesrembier Bﬁyact(ﬂﬁélﬂu% delbrueckei
necessary, have restri ctl on endonuc) ease r ni sites to

its 5 -end &HEHEusInlepgbacillus jopnserighas) & GRS HERE % o Vte® 2002]
al ' ergen i s Jgejoin.sdpppnd the heterol ogous nucleic acid sequence

encodes an i nmunogeni ¢ honol og of Der p 2. This heterol ogous nucleic
acid sgyuence mayodaer Tha e vBame rdatBsinl asisglact doubkamande aifulat nuclelc acid
| east 80 % id 15 to, the nucl.eic acid.sequenc 1

(cf. above) m‘ﬁ o‘lﬂntheeé@wgiﬁﬁ i e nFRsfeRgdy qg %ﬁﬁga&gqeﬁﬁcaltel (‘:m‘ﬂ:'Jn or
aci d sequenggicpaydehiy 6f fcdlligan6me. mhduaem,ubmaamdedamcuemid Adledle can be cut
identity to th eic .acjd sequ .D NO 1

dent (3 of 2 tgelg Meriggd s SERB D) FoReo SR A o] g uoteio
mte allergegid GecBrg rtestﬁcu@naazmes hetl eho kagolddga of e mmondb samame eut by
encodes_an i nmynogeni c honDIo oIo ous,

nucl ei 80 aci deséléﬁl‘i’grﬁ?@’rﬁ%ﬁﬁr?&?a Yfﬁ gl ﬁ%@ﬂ@*"%nﬂﬁ%cr a]ﬁeaﬁ&d mglecule

at | east 80 Heddtid d1}erded ok ASrapthiehiethee@at bs Qﬂaﬂﬂﬂtﬁtcﬂi v@E@by BuiB) 1l vector
In sone of these enhodi nents tggl het erol o ous n¥cle=| c.acid se

u
may have a Ui} BFEICHAR AEHKE SRE 18R e eltﬁ' JYeEH B TRV ﬁoés Bave for
nucl ei ¢ aci ¢x&8 H%@&d@fel@@oéﬁ decryptic §1&§1iﬂ1cﬁ$héi@ngﬁmtﬁdny laefic atid producing

| east 95 % _[0077]_ The present tio atures i.he

r ecombi nant HAEEHSHRE AR OHEVEE 95 g‘é‘%‘g‘r ?tt?gd@%&%}e‘fe%ﬁml}& iptRehplogy (§904), 24,
An i || gt ratyisyeog) e Plasidseap aktrhotRohSRRAPDNA dldiBented dat alblm lofve any
the i Mmune response to an allergen as descrj bed |n?%§1t3all bel o

embodi ment s appAreRfSENGHoD heereafgﬂetqqere?%ﬁwﬁ OB boSHles i eplfeation  Banction.
provided in gghe Eéﬁhbzﬁhﬂéhéﬂahthbtta-rbﬁm%hi%]ﬁm@ldfs Qke B MBstadiintinSplegeds i lactic

an organism e.g. as a human. As an illustrative
exanpl e, th@cﬁéé@fi%iﬂﬁd?ﬁ?ten&ct obaci |l us may be provided as | ncl uded in

food. 30 Exanpl es of respective, forns f food.i,ncl u
reconbi nant | act 448 | I%Wi?élctfd‘é'yp%P agipids fyieipgt Wﬁt%‘&fgt °§P$’@‘E}P‘fs plantarum

Eaueakﬂ@gt ﬂli’élﬁci‘é eo%t df@ﬁl%ﬁ'ﬁlﬂlféﬂ%hbca'lc f}ﬁiﬂsq:oLI*lUtﬁ 8014-1,kpS3031, qaiEgh pLP2000,
read ana sila

078] A further exanpl e of espective f
sui tabl e forPIé’gﬂﬁ)QnPWaﬂf’% qugd pMDES7 2565?3“@293 @T‘; G%ngﬁctc’bacﬂlus
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

(DRD=C




17 pharmaceutical conposition. A pharnmaceutical conposition according
to the present invention includes a reconbinant | actobacillus as
descri bed aP&/AW07/ 133488 econbi nant | act obaci |l us may be of A/ HAPT0PIP0
status. It may for instance be alive and fully vivid, netabolizing

and replicating (cf. e.g. Fig. 25 and Fid4 26). As a further exanple,
the 5 reconbi nant |actobacillus may, at |least to a degree, be

s v gt g SEATALR AR gy £ s

i nstance bedesi r~to troy | e conpl enent
proteins. | frosortherdrombiaoibrstspetitreare boowbinthe erti(efe e-abSlkaredkiel ahasppig. Any of

dead In song of. these e ' the ' t obagi i ;
t hus be int t?foﬂﬁlg?ﬁ%eg%?%\%g %%ﬂ%&é%d?geﬁgggg %%?@ean%%g‘%lﬁe nt Sd%%’%nmr%ﬁgzsm.n
di si nt egr at ivegorptto dbwims dgtattaeilins Bherding te tther preednt tinention. cxantlesapit cryptic

| act obgcil lu for_i.nst.anc I [.enti .

Dol uding « REsHES ubinetf S8 PPl alodiyAibbhis i Ut 3BF Bliea o, poar,
sone enbodi gan} pULRE, PUBPITEIRSNS cALPIBHAPCBT 0pPIEL | pREE 1 pPSC22, pLPV106,
t her apeutica e i unt reconbj nant +act ebacd ) :
used herei n,Pu)ﬁ% m@%@@&?&%%nﬁ? éuét P? W‘aér’f: Wigi iR &e‘#@h} ]%léﬁmds
an anount ObyrikiRgtinge GOMOL Mtdtacillas thohreiuk 118lulls, Wi arh nok | Hmitedt tod pEXGe $LY4,
and for periods of_ tine ng@&gsary ?chi eve a desired therapeutic

result. It %?WOPLEWtE%‘FC AHEBLor alleviate full y or at least to
sonme extent one re of the syaptons of.the allergic ndi.fi

ei no T eat ed wnlIW70! g uiintr e Pu B Rbipics s T e Al S, ey for
ef fective ammumte Qérvkhe theconbinrdtt dfagtshintdeivebtos thatl tandbpansdd dm obtain the
nunmber of factors including, not limted t tk i sease sta .
The age. sersoamsngst proosntisd by peet Srhtr g ¢ afeBatR Rentie e avpic
sensi tivity plkmid @Is404 eblated tHten respadillve dakdiehgerbeeandseiné construct a
severity of _the allergy, the nature o formul ation, and the route.
of | adni i ot AP bR e PO, et P aTy B e BRinerie btEpdjs Soing
at t endgnt  phassed EPla8hidSICITAT dndlisol b8 AT el RREeBIE JoH Yplhsnid djIIRA18 A Ang H-Y,

rovide the_gptimum.therapeuti ¢ response., Typicall t he reconbi.nant

Fact obaci | | MQW‘PQO: FBEPEFIV&{%@ 3y E@rﬂ%‘ﬁt}& F%Bff‘%@e? V?ﬁoré’ﬁ%ﬁetphi%?)m both
to agout 10%%51962!%1% (hﬁ)@dhﬁiébiei qrdﬁilﬁrflgrolgfﬁh&%)Iaﬂabacﬂﬁs%b@beﬁldusﬁ'ﬂiﬁermdamlﬂe of a
er day, such as in the range of about X, 1Q er .day. x
Rccept )altbl e darpha éﬁ;é@l" aﬁ&?%@qqﬁﬁ%ﬁ@gﬁ?‘ﬁéﬁéﬁﬂnﬁ%cﬁ%% thdy defryeckii
per recipi e%zfﬁ?m& takhiP YL BaO dmdnthpaR! ico | fdsnfid BRB2SUITVEo Murlikt ilRative
to about 5 x I0" CPU day, for exanple., I§ S underﬁt oog thaItb%400 d 5LP500
di fferdht qoesHERles ¥ Gpresten ﬁ?fé?fﬂ%&?@?& POOAHHRIE B PN S P anc.p d
admi ni st er egyh NfuRhEeT adthadBilL/BY @oBshaftfeetdctore ARDNtanother example, the E. coli

adm nistration, or that a_pharnaceutical .30 conposjti W th.an .
adapt ed r el &KPIFEIHNFGHY P&Fg% hes Ipfgg@éﬁf&'gﬂl for yse w%ctg c}}@}@ 1pglpding a replicon of

admi ni st rat igQery A% Haknlid pUBTIIatHosET SoteuRpiles f-Ren@har maceut i cal
conposition may i nclude an anmpbunt in a range that is suitable to

achieve a daily qeua) ofasab®uillubtrativd OdxAGiplé tof abriming5 ax rd@iibim@Rt) ledtobacillus
t he reconbi nant | actobacillus.as a therapeutjcally effective anpunt ..
hhen' T 06avrnade e TSy 5 SaRL 0 AR Een ri Do 52 Sf B hptically
some enbodi %?&&r&d‘@u@&@aﬁdﬁﬁ%& SR500 RERPilhis) colichuttle seeor (cf. Fig. 1 and the
prophyl acti ca

ly effective amount of jhe reconbi t | bacj |
As used her éP%“)’/iﬂﬁéxﬁﬂlP%@ é>r'¢g$5%iﬁp%{3%§?w ﬁp@gﬁle\,gfg u?‘ﬂ(\a'Pljr%?)g Fhuitle
to an amountyegbyst dGtalC&QRREIPARRIgnEs bAC tphiasioh lelisnenat defivs@ gem lactabdcilius DNA
peri ods of tinme necessary, which will achieve 85| red %gﬁh%/]l?zactl Conb
resul t, suclseguenpaseVbese rgcgmbinagt vegfors th‘{Othydéﬁ-ﬁg EXFERE b~ FBPgan be
of thessymptomsneld ﬁﬁb @iahﬁbﬂ!ﬂli?s@ SRflbid ARhbRI ITanttddRsihe GuvlRMcRRIMG bacilli are
P

adm ni stered. A prophylactically effective anmount .can be, determ ned

as descri bedmawoiethoss inthrart, ifaethasdirnsiornation Sramsteetions RPIFRET clepFongrgfion. A
particul ar %H@E@tﬁ}e’ve&g{eﬁh} ég Epa@cﬂ%péiﬁﬂzh R S 14FbatifuPeicH S5 Bde@¥iethirota (L.c)

or L. rhamnosus gg (L.gg). Fig. 5 illustrates the detection of the intracellular expression of




[ 0081] The pharnaceutical conposition furthernore includes a
pharmaceutically acceptable carrier, diluent or excipient. Any

carrier or WOeHtz3488y be enpl oyed that does not obvi ate W§&/SG2007/000090
i mmunonodul atory activity of the reconbi nant |actobacillus. If

desired, a carrier 20 or diluent may be t¢hosen that does not affect

t he i munonodul at ory acti vity of the reconbinant | actobacillus at

all. The caprie a_.so toar di s ‘%lte%ﬂ.gﬁ}m blot
for exanpl éé’f’ cn st1a1I g"%‘B’I]‘{fse?%ﬁ%‘@gI;%{éﬁﬂsbgﬁg éaﬂgbggﬁgous sodi uﬂm0
car oboxyrret(fﬁ)g sel | uI ose or aqueous pol yvi nyl ppyrrolidone, ethanol,
a polyol such as glycerol, propylene glycol and |iquid polyethyl ene

gl ycol , suitabl 00T2jt Uhe sarother edisteativie 26xapiet Hisl daciphiast lupnexpression  vector
illustrativ l.e .of I

sui tabl e eX&IﬁE#(ZEﬂ? Veptor Pl‘%ﬁng& %‘811?1 éﬁgﬂﬂtﬁ{s ﬁ) %ﬂ@%ﬁggcl%lgﬁ%ﬁén 9dotor
dext r ose, spBIP@SE} a seciot tabka,maiﬂaﬁnn:t dte, phsmrd: msa=40gu mayc H¢veise dgl genetially
phosphat e, tra nth, g i i

m crocrysta‘I"rI eéeﬁ'qdufn&o om%l%%c%y?ér}%?l gégflel;lfénczlf{n F% Dapgpe o al
syrup, and geEchitioles! (2009)SEs1, TARD-pHA) mmamenﬂmmp@metgemamanof fhese and

additionally, inc e for instance |lu th nts S a
tal c, rragne%tIﬂ‘EFn’IeLaﬁ FRRression Yot Srﬁ?r‘ﬁa t]flllﬁgy {' M. ke, Those
emul si fyi NgsiQING i8 WeReNRHING Agendfihe ﬁpﬁswsmmgnmnmmsnmmmqmw brder to

and propyl hydr oxy- benz tes et.eni agents, and flavoring agents.

A st abiQl i zetserfage Xpdeys "19%6 W“Fnlﬁés %ﬁ;tr ﬁﬁ@éﬁf%élﬁr’"egg%om tion.
Exanpl es of suit I ude I

2007/ 123488PCT/ é@ﬁ?/%@éﬁ&%ﬁ ey s Pa?ﬁ og"é%%gg‘fn dise bEf).
sal t, gl utam ellersey Den gl1busy For igshmt ibe, enoajdeddﬁfeiha 109 bagdj mawalmy of the
al so be inc] ud d in. the r tical 05|t for exa

sur f ace actN(; é‘ﬁ‘t?éﬁl%ﬁ g mgy h‘t%&é’ | B e e%rbé@ EXersio; cgnq‘?atgs & feludes
oct adecyl ape ragoaﬁgdipa&ﬁie@ﬁencbMﬂieaﬁfCBhlamessmn number AY947536 or the 591 base pair
di et hyl - di oct adec¥l a um br om dg g‘,_E?ygg%é/hexadecyl gyl cerol, and a

5 plurbnic fﬁﬂP%’FO W%@%ﬂswgﬁm g dextran-sul fate, poly

oy oo bopol ;- DA stk b any gfe%%{*ehal FURS et 81 ¥ Gt tergen is

tuftsin, an 0|I X NRET & as- al'um

hydr oxi de, aﬂwﬁt:hbmthekmqmﬂmae of S]EQeIDaNpu\Za(nf Himy3Deln foore askwdphents whermthe

or a conposi ti cont a et abl a |
ond-al ot noitaeeRRis Py s HERLEY che Rl by B RRIMD: TR0 57l Sequence
m croparti ctasisosr inclads ﬁhé 5BY cbasmnma:t sdqhmc&(bfrth& NﬂBImc@smamgmquhU”lOZ In

h t | t t
e SR B i) BSOS, A T Ao
chl or obut angie, miphwileaiien isearchiel I@C&d secpendequBEQdﬁNO 2 (cf Figo@@z’}hmuence of

fgg[ gf‘gegﬁ' gﬁbl 158\ o ' teilﬁ?%ﬁ? A C-fepminl e &tb 1?‘{ aﬁ%l &15306@17? HEA D afhino acid

ve exanpl €
| i quid fornmeqgaes@npdshd ILQﬁPrbE(.B/ISaﬁss+Pﬁml aud&nsmnhm:mlmro@ﬁﬁfiﬁ&r(tsecondary accession

| act obaci |l us for nistrati.on or r b n ctldyg

aqueous sol H‘EII“%‘?I &gg;ﬂ ?Oé’i?lsgpnfiw&lgé&égﬁ?cﬁﬁwyna “%gueouss%dr%%ﬂﬁmﬁsso) In
suspensy on, of redpdctiay embedimentths h@tﬁrdlﬂgbhs aailét acidi ihcludms che ssuees afiSEQ ID
oil, coconut_oil d.oil, or oi,l

I'n some enbd@ M@ggﬁm r Pl EPETTENt tﬁff b[‘)dBﬂeIF%S‘F Retprof 0#8?4%9%4 acid
atdZ?I east %ﬁzd@ia%ﬂbﬁbﬁdl%@ﬁl WE@@SBI@mm m@ﬁ@ﬂﬁmmem eZJIGZhBrdbgafmracy of
nodi ylngaent a mast ce anu ation i

stabi | i zer) HeSeaeicHIge SERNI S&hﬁl on oL GeiEm BQ%BFB ﬁ’ﬁﬁf‘ﬁ% & 3pecify the same

[0084] Cor t Leasf £i@LEEh&IcS WRMEERE ke @@Maﬁlecﬁrofeﬁﬂ It M@cleie acid sequence can
elimnating allergic inflammtion. Inclu ’%)FI a corti costeﬁ% i,nt o
P

a
phar meddut | vaily ssbisislly seee.arith 1he crorpEeR eJfp&n amino

the prevent LR Qfy 8 & B‘@éﬂ fo?’@%bﬂeﬂﬁa@ﬂﬁ% E&&naﬂi@\fﬁm& oBfihenextitelamd® acid

| ung function I n asthma. | es of suitable corticosteroi
J sequence obtained from the nuclelc acid sequence of SEQ ID NO: 1 or of%%Q IDNO: 2 can

be transcribed by a nucleic acid sequence significantly different from that shown in SEQ ID
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hi stam ne receptors. Typically the histam ne has been rel eased during
an i nmune response, for exanple frommast cells. Sonme nol ecul es, such
as e.g. theW28HI3M8st ami nes cinetidine WO : PCT/8G2007/000090
2007/ 123488PCT/ SG2007/ 000090 20 and tiotidine have been found to be

i nverse agonists (at the 112-receptor). However nost anti hi stam nes

are presently believed to be receptor antagonists. Exanples of

i -ant i hi stagl neg Enelyds, waz; Weoffliost] b {ihdefl b ANRHLEHEE MBScof is
such as nepyraii ne (pyriTamne) or antazoline, etlaanolam nes such as
di phenhydr gimeseevedcar bi noxam ne, 5 doxyl am ne, cl enastine, or

di menhydrinate, al kyl am nes such as pheniram ne, ch|orphenam ne

(chl or pheni r ani 180751 ddx eAdisiophtbn antlels, acish snapensaitrayningladga nucleotide sequence

triprolidi nx%acl?%gﬁﬁsaﬁ‘blﬂ?ﬁ? §<ﬂﬁt§bnﬁ§lel%ﬁ&i bZ 4RGSO W &dsNEne Ricleotide to the 5'-
meclizine and tricycltic Hi -antlhi stam nes such as pronethazi ne,
al i menfizi nenfitnilloethedzemdf the yyrleih epid adiveaces af SEQ Oot apdeBSEAIRNO: 2,

Furt her exanpl es.of. Hl- antd hi ] i { &l .
i et | ndend A Rty dpY. A8y BHleISRal BE pHlctitac Sy B nebd B WG xbfhuc
| or at adi ne,provided alsdti ive additiod, ededetioneor Isastitudidin nipes dws | abplisha dien gnmunogenic

f exof enadi ne, azel i ne, l.evocabastin nd .ol t adine. [ .
Exanpl es ofPTRREIUGH: ‘%sﬁ%‘%feﬁ FHRE %%%Fﬁﬁdep@?'ﬁ%’g fi%iz%g%% ﬁlﬁ%t?aﬁg N r?}e{?mple’ 805breic
| af uti di ne,acidmmilédlicnencodtig B daki e nenmvingérid Wispmeni vé axafephliergdn ar an
El . -anti histam ne, believed to_be a Het-receptor antagoni.st. .l s
Lhi opeP an GEITROERHE PSR Bt REdRBS 25 PeeTTHl e PHICAE e B aarsyro senpeition
i nf | amrat oryies 2dded td M $'e88 UeFor Bepdndi ng to allergic reactions and to

i nflammatory stinulants. Leukotriene nodifying agents (also called

anti - | eukot denesjpo76}dua esotdeecenafoidimént fhel wiik elflerg@nisDéyp i2ntad therlietgyologous
with their bipsynthesis or the respective recept.ors. t rd

o T yi g ARG SHAGE RGN EHDAR B8 TP Rty SORNGE 35 K Thiiterclogous
ef fects. Exarpiescidfeqastict ablydol @uakple liava e n2deir ecid stqrencmifay East$096 identity
include, but are not limted t u an af irl .

il usgg ati v@t%%?fgql‘éa%‘i Seﬁ“?@ﬁl?%?ﬁmﬁhbﬁ?&;?b%gaélesr?# et#??e %F\ Dyjimpug the

wi t h | eukot Kdt@bRgRIsOBICNih @FidSseySerichandyl hoxygendsie dcithiduneme ofi dtelaesorP0 %

hi st A ne. SAEPGY e FRHPRS L RPEHT AESEQR NG, Tteh f L EeEY o 8 east 05 %
exanpl es of Car&ybidifily iBsnecaibodimdntditanitaalier@nGs @ioltyn aaddhe heterologous
Nedocrom | . . . [008% Anﬁ(iéﬁl ustrative ex%rrgllle ogf ﬁlod GoRgest @0 hiocous
(supra) is It BHACIAICR SREUIEF it IPERogEHE, IQEO0e Ot B T 8i ne. g
e i e e T
pseudoephedti H : ucleic ‘acid Sequf’%ﬁ%@ﬁ S@Zﬁdﬁéh?ﬁéﬂt%’lmeaﬁgm%sg ser‘(g‘al)‘r%tcaha}?':1 ts the
strong br on_@éwﬁlldﬁa&@ﬁmeﬁ heM sRedearihiyc bivar & yudeidseidikequandehef at least 90 %
treat ment of_ ast

but are not idP?‘?‘FVtt‘g%‘ét‘lgégglgl ! Ssﬁc(l)‘{eﬂ‘lésozfé%gé ﬁgﬁ)ggit "%«rgh gg%fr)]‘lld%}ﬁ%y :Ogél}ga%% > %.
[gnoterol o oAl DA oy gkl SRSl A O0RAL T WRRSRRY BB o
25 deseribed above for use in therapy. An illustrative example of a respective therapy is the
modulation of the immune response to an allergen as described in detail below. In
embodiments for use in therapy the recombinant lactobaciltus is provided in a form in which
it is suitable for being administered to an organism, e.g. a mammal such as a human. As an
illusirative example, the recombinant lactobacillus may be provided as included in food.
30 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




WO 2007/ 123488PCT/ SG2007/ 000090 21 al |l ergen, an imunogenic fragnent

of an allergen, including a respective inmunogeni c honol og of each,

as further HTER4¥el ow. A respective allergen may for iHSHHRORT/8090
an insect allergen, a mte allergen (such as a dust mte allergen,
including a storage mte allergen), a pldfit allergen or any other
conpound causing an allergic reaction in a mammal, 5 including a

human. In s g tired Oggﬂﬂggﬁ@]sidb% a4 | 885 elifcal r&ﬁfpo&ﬁﬁﬁt 4068rdMet Ro 1€ present

mte allerg et erol ogous nucleic acid sequence of
t he reconbi manantldnacmcrlwbm 4 |reepmbinant datiphaciliye hasa descrbed rabes: j Ve recombinant

al l ergen i n‘f%C %2811,?% nlg?%%t oiO{hSr &ﬁ%ﬂf @taﬁﬂ' {ORSy ! fsthiie @%aﬁ@é‘éﬁd fully vivid,
i mmunogeni ¢ $Tagmen al | or 1‘mmunogeni ¢ honol o
t her eof , enm%dhmtg talné nepimaang i(efe e@cﬁ:gnlﬁs apd Figide®. iAs @ Harther example the

lr gg?gﬁ C?In][ a!%ca%i? tSB'%:ﬁ (%Baay, Xtalr?sk ?q ? ﬁ%%es %g oo te by heat tre n%tment A

ive exanple
of aller genaea:fmmﬂveuion mdﬁrszehﬂahmbtadesmedomrdan tbeiestmsheatéeé:chemme:plement

with mte aller S, suc oachaII e |Iv [
saccharina) P %ﬁg%ﬁ?ﬁ‘aﬂ% B%d?%?% R ﬁ‘?%t ETCF% r?% Jéiegﬁsnal ﬁle%%ese
al | ergens. E@ﬁ@tﬁh@ﬁ@&h@&@ﬁﬁf&lﬂ&hﬂl&eﬁba@]ﬂusﬁm}t ﬂﬂBMrmtaﬁEa!thwﬂfes ahve or dead. In
pharmaceutical kit that 15 i ncI r naceu . caI S as
descri bed a98¥e. cbpdiyeHs |1BrP1"liYo a’rf'éﬁt‘?%%@& P’éa . Sﬁﬁﬁgmﬁb &~ of the
incl udgs t heedoffppiahi Ih@ﬂibaélﬂﬁd aaa%ﬂ ingemed be Pertiynsteattireln , colllgsed, mcludmg the

pharmaceutical kit includes at ] east an immunogenic fragnment of an
al | ergen, oPTHERIEREH %&iﬁ'ﬁ B5G thereof Typi cal | y t he respective

?lrr:*rﬁ rn g 32 n |O(r; nguo ?P ig L nﬁ%%!a}dfhrﬁé h ﬁ%ﬁ%‘g@ %% p%glttllbﬁs( €includes a
i ncluded in t}@rﬁﬁu@&myr&ﬁml aamunmm@&nbmmnanﬂmmbﬂm g’esmsad hereingthg phrase

fragment (ingludin nogeni a nt the
| ac? obaci |(| U eﬁzag,ut%:é CHIE hée B’agenaé:c%ra? aqf ﬁhatrcf(ﬁn%aﬁ%}lt lactobacillus

combi ngd i on wh-ﬂ]ia%(ﬂl”ﬁﬁ/dcfsﬁges axarm heridis oﬁ tifde nefestdig ashisee pHasird derdpedil result.

conposi tion or part of two.separate. maceu | conpo Lons that
are incl udedt Wey %‘?rrfﬂf‘tﬂ’écesrﬁhﬁvepﬂaﬁ%ﬁﬁ‘@éﬁﬁ% &aF % fef‘&a%%gf’ﬁﬁﬁfenérﬂ%e 8 fadfof the
al I ergen mayyhgtoparéf g dlleexipRatidREe Yting ateated piesi being admiristered. The precise

separately included in_the harrra tical,.kit har eut

may for instBfiereuBeally ‘iﬁtﬁ?tlve %ﬁﬁ %%IE}P?“&&?JO%&%E Ii‘gﬁk,‘!l & nlther of
ﬁ' l elr gen or f@dﬁoﬁhﬂcﬁkﬁ@g\d vl @cgrmﬂted tb,nBs Gdéang ?]taﬁ,sme@ge \sex anmwarggew the subject
onol o i s maintained separa ar maceutjcal conmpositi

(whi ch8 ey iDEREFFEIcEL c SRR iﬂ{ %ﬂé@f 045 Terre %%@Eﬂf%ﬁnnan ”ﬁ"m% of the
present i nVetig9nthe nhturd@hthé Remultos Gna dis roew oﬁta&mimmuanimnd vl mitiniately be

or be intended to be, adm ni st ered separ at el fro har naceut i.cal
conposi ti on.at #§ t&“g)rén ey 3tengant g cﬁﬁtofé’P% qsagegrgﬁﬁ%ens Hiay 'be Adjusted

Bg Oplelr ti eﬁ th %{)Eﬁv‘i&' th¥é optiiRe abﬁpeﬁcneépwﬁ@puyﬂeam tige md)m‘sﬁmﬁﬁaﬂtohiEMus will
ually the a

llergen is an_allergen_involwed in L ase.
al l ergi c di dEgéen HW%F%FWBP@WL tgg'gq% : @%% (%Ogn Orming o per
2007/ 183488k PGEE% é&'é?(f@%aﬁb%&? Ay, 2RcIONEISRA Sdnfsb BF idout The1a@P DpUgpe ddy skaspable

may mani f est in’s tons such aS|tch|na Cg“ln rash or
t

eczemn, der rfaily dpsesesmapberomrhetl0] €FHo abt 4 &t RETPEPIEYL (ammaﬁlsday, and

drai nage frgp ul SRR abBYES x $0'PUSFPI1E:BHELES S 00'e CFW/aY,, for example It is
wheezi ng, coughi ng, shortness of breath, swelling of the nout B
gl i a stered

or throat, @l’ﬁﬁg@@ﬁﬁ@@%l@éwﬂw of thgphagraceticilgompopition may;
allergy or a,5,/6SR) TAhRIY Al beiaYe %Sdﬁn@%faéiﬂﬂi@mtﬂie cﬁ' {h@f @ pharmaceutical

di sease may be a response to any specific allergen.
embodi @@nt s ctomoatlbler\giﬂt ati sdapted relatirier amgyntepiyfhe é@&t,qbaa%luf Jra,bgnpied for
dust mte allerg ¥t¥aﬁdoﬂc gh@ﬁustl}g Ce ie, 'ﬂlet}ﬁ]a%é] 116041 composififi0R4dy idchide an

sonme enbodi nen ergen 1 nc U rnt armaceutical, kit, or
in the phar nemeut incatangoiipis istitable tasaclue\geca #slycloapefabout & xi19¢| Gidéd Fagut 5 x

10! CFU of the recombinant lactobacillus as a therapeutically effective amount when




10 amount or in a prophylactically effective ampunt. Simlarly to the
reconbi nant | actobacillus, the exact therapeutically, or respectively
prophyl act i WA 3007/128#§8cct i ve anopunt of the reconbi nant | actPEF&G2007090090
wi || depend on a nunmber of factors as e.g. the type of allergen and

as al so indicated above. Typically, the dBount of the allergen is in
the range of about 1 - 1000 jig. It is understood that in sonme

enbodi ment s g he.allergen is adm nistered weekly, and 15 in some
enbodiments It 1s admnistered nonthly. In further enbodi nents the

al lergen i s adm pjogdjer g WaRK|edlintdd® hREI PRirAGcadticdlr @8hPBulfion includes a
whereafter its admnistration is gradually reduczd to . ngépl y 0 th
admi ni st r at Powbylpgicatimicfeevamoeounhof Jhe rprarpinagh ?C&&é%lggs- S upgd herein, the
al I ergen is,gdegen ﬁgﬁﬂ?&ﬁ&ﬁﬁéf&@ﬁv@@ﬁoﬁﬂd?r&&s del Ly edfounf\Sofdfhe recombinant
|IIustrat|vg exan , Tor Injections a daily dose may_be in the ran(?e,

of about 0. lactobacibesutat dosages. arfdofor peHpdsnefubime grecessay, Whichyelyachigveg desired
dai |y dose E%]é&%%ﬁcef%gﬂplsﬁdp%f 'pEev@n{ ANY€orOfe 1@%@{% sdfde (eQteRPBRE ol Wbrd 1o the

/ delivery. armacéut i cal “kit may for exanple include_ a )
phar maceut i sahptomspbai allergic condition teingl tredted vden paivg administered. drprepkegtically

e AR BB o8 A0, W

al l ergen as an“erfective anoun n sone el . _
al | ergen i natoded Far angepaphealarauigedt) smrifiei dosigse egEenninay by hdingjedh ovarfime

sonme eppodinents this mite,aller | S I | Liminister
nmte. ﬂﬁ soﬁ%coéﬁ%g’ltﬁ%ﬁdéw n?\etﬁlg‘fngid?:e %@?eagé%%ﬁ%%gggén@% %tnof (oymistering
mte all er gen susudbinghe administiatiors of dues tompdsgicas) Eoxgpmaplolaxis, sho reggabinant
mte allergen, The term."dust mte' as used herein .r.e$ hio

that i's pr oVBIRPerusiReY ox xEanmtPh gyt on B Fleh orrtud GED hlodu T tru of
under st 0od teigieft@niinal) peniliye spehemdntthé ranhous 8 x1LEt CFUHpeasdayd ds tanrilusgtive

therefore include, but are not 30 limted to he subor der t] ta.
and fanily RVFB@ VPR PeRRaC H?aﬁtchéxﬁo%ﬁnem%gg}%fg ﬁ'ilaa\%ou?!(’)mfE‘iarr&é%ee{eh%pE sitable
i dentif§ ed idadhuve@ dailg HoseAS abdut @aUGFPas abont 1 618iQFEL efthatromsbingrdtistobatiilus
t hem Der mat ophagpi.des fari.nae, Dernat.ophagoi.des .pteronyssi nus, and

Eur ogl yphus aﬁgngﬁ}jla%}?ﬁ %efg‘fcgv%ﬁm@ga iaﬁ’%flﬂ%ﬁ’gflat e climates, are

wor | dwi de dormest | y-£on . af e . harmaceuticall
2007 123438CT) SR FH0HRE zg&?f%?o%ec’”& Aol Eo@th.%mt‘”ée FdryaRe R ey
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the storage m.t lom a tran LS. 1 } NUTRL. .
ot her stor a&g"ﬁ%t %’ﬂéné%ﬂoﬁﬂeo%ﬁigﬁon 5%&@%&%@%%@2& g%tg 63%%8' sour q%’lgfcmer
al | er geins. bxatijabesmay Heuclidsenr tisy advies so raffetintieu thaduiomodplatorn grctivity of the
limted to, the.famli cyphagi-dae S '%-%]%&qi
Lepi dogl yphﬁ%coal(lfér{ap h%cgqif&l%cé?ia aeﬂ(eT%rgB%géggbaeggtsrogggg%?? %%Jean .um
Acar us si r oxpntatathgChior t ©ginplehi water (Sivhr ko gt g ppbigsielngical asakisp, aqueous sodium

Lepi dogl yphus destructor.has for_instance .b t t t
mpor tant - aFEPGEREY LR TPl By Bh e il SpoBRE such oo
t he Swedi sh glwkmindpropylént klgos. anduliqiié polyetyirne sglpdol,nduitesle trhiaturesathetpet and
presen

i n dust .in homes .jncl ude predaceous.mies (€. t

and pa%%si ¢ (VEESiehl Pﬁ%rgbi’%‘éﬁ%ﬂﬁﬁ gRemple 0f 4 E}H{g‘h% %ﬁf’g%o?gﬁ’ ehg‘]’g‘%’%"e 'e?ﬁmplef of
m;[:]es, ?TL g!saifdb‘tfe (e:if(ﬁpieﬁt_@%&ﬁﬂhd@el}lﬂnﬁe'ﬁmtﬁmml' i b- ttael)ic’t;)se, de;_;t%‘@@,gel}crd)w, sorbitol,
ot her enbodinents the mite may for exanpl e a,water mte such as ..
Hydr achni di &RANDfiple stazahesyigm ?%P’&d&@?la?%ﬁﬁ%%ﬁig]{lﬂ%‘* ioisnd %%q?@“ calcium
g Denodex CO@ﬂ@%tepj%uLc%lﬁﬁst_ allifeee gﬂhloﬁ&@o_ryeﬂlytpyhe' hﬁ@?mm eglswa:é:x} squ, aht enethyl

ouse nouse mte (Lipopyssoi des sanui.peus), fhe tropi at m .
(O ni t honys $64ulpsge bt ?]?a"E“ﬁ%e“BFﬁd’oﬁ%PPﬁu??f%ﬂ ?%W@hgﬂﬁféé’j fns?ﬂ%eelubmamg
chi ckegg 15 ;@EAt€ (ubie bABIY SdBestinth Isteha®) and BEndpglr dih)ewettih®wbends, tulsifying and
(Ornithonyssus sylviarun), the nmange mte (Trix c}a}rusdcavm th "
sheep scab FPIRENYIPE ASFPEC PIGFVINE AEHES PR VPS t“Pgh i 1284 (BYRWBYdsgxy-benzoates,
tritici), thgeDemBe0adthise ahP! flAFREE Pideits! Q0 bilizet NBayF WGP BANINERAed in the

pharmaceutical composition. Examples of suitable stabilizers include, but are not limited to,




WO 2007/ 123488PCT/ SG2007/ 000090 24 from Der mat ophagoi des

pteronyssinus, is a cysteine protease. A further illustrative exanple
of a mte aMEWYER3FI® an enzyne associated with the nolti REHHEEEEW0090
that occurs as a mte changes fromone |life stage to a subsequent

one. As an illustrative exanple, Der p 21%rom Der mat ophagoi des

pt eronyssi nus has been found to be sequentially honol ogous to esr16,

a 5 protein,f %ﬁ%gi‘ti A1 "g bﬁ%sﬁﬁsﬁé %a%%?tfgh@%e%ﬁtamﬁ,ﬁ, F8Mtinl B8 cas¥Rl An

anot her illustrative e rgen i s a_conponent of
mte salivaadjinant syl adsfot be imcluded em\vherldmmeuwl fewgosiings tin pesnplh a surface

ntes feed. agtige SB{éS(ggn%Z ]s&@(g’rg%{gﬁecﬂ}g&nﬁﬁg Jc&dgéﬂd%éﬂénad &%dé@ﬁ arﬂHé aéifdeester,

not limted

i5 De D; p 711yaﬂec1mza d@eﬁaypdag;;tamlqmnmnu@ebromdm mqﬂ@crxybe:@deorlgyl@ml and a
I
Dor 1 1p "":fonicopdé’rpqﬁ)eaf}ﬂnesﬁeucg% E@ﬁ&%éﬂ-&%ﬁte@@fﬁlﬁmﬁ% fes such

Eur m 1, Euss fumyibdipeptid, d&@hﬁlg].‘ypmal toftsin3an &l omulsii),n, Bicbe ntigeralrgg] such as

1,521 oS B P i ord 8, Ll fo o

fragment t heggsdsition é@mﬁguwemm afl) isorednnidledmbmdiduge and alummum mono-

phar maceuti cal kit include t.0
supra) wit hStepatenyrther pxaEy gsno (?Dh%‘ﬁ 1510@1% Pﬁgﬁ%ﬁh"l{ﬂggﬁé afig OI“ biocompatible
respecfyg ve hanl QskHiaX he pEathabutichieconpositbn man furthec inolde Ialpkassrvatﬂve such as

h hould b h
G 11 or ont - Pt ORg %ﬁ@sandﬁw%é e e R i e e

mte speci e§cld,%§t;§ﬁle§,§ﬁnpl e, Derfnatophagoides farina shares several
al | ergens with Dei nat ophagoi des pteronyssi nus and Tyrophagus
putrescentiae. \\oBZ amye ﬁhdrﬁacﬁ;ﬁ&ﬂgempa@tmmajbﬁ)mamdpbihemfghluhformrssch as

Cer ot an MBI Rlher SUISHERE the o Logants Pyopis oot Tongs e offiphfion

speci e t hagat iRLEREGE @6coaibirait Bc@Bhcilhtsfop mnmbaﬁhmny dhby imj¢otion, may be

allergen is thus for exa e ergen that is 0SS- [ ea
M th Uhe ai 2R 880 FHBATEDNT HOE SoP0 2 sareut GonT SPStERD s rqued

honol og t heeg@efsionS¥il @sledilHyuchhe sésaﬁlenﬂl, Et&bﬁutltﬂ}(;t:cﬂhmseeﬂldﬂs or.paanut oil, or an
anot her enbodi nent the 25mite allergen included in the pharnmaceuti cal

kit is the FiXE all ergen, mte aI | ergen fragnent, or respective

honol og expresse e reco ant 93 '%11d t
respective all ergoé)ﬁgl)rﬂ’f eelrltégﬁg%l %’?’I ué]lk1 a comp?%t%%%o er clndes &
honol ogn Mmaveabicombd i nﬁﬁc(ﬁst@mﬂaag{ asihistamine] & lcré{yﬁ*feow nmdémpﬂgeagent a mast cell

st ance: be dgaPRiREE b ARt S el AR o BRAT 550 B adidnotBlor pgbnis.
known or suspect ﬁﬂ’tse sa H{c&t&o{d@em@ eé gérgﬁf' c%a’ﬁlec 86 feddfing di’%ﬂ:mﬁitﬁﬁ allergic

al | ergen, dust, Iva, or for iInstance
col l ected t infeamrhation. Imululdfng aﬁorﬁlcsxstm@ ingp a@hg@metmcalaqomog@ﬁn of the invention

f ts th |

(12070t et S ol BELARI G {¢ AR5 T3P SRR e o
produces t he hmgl ﬁmﬁrﬁm ;ﬂasrhmmmm¢slmamm®mmﬂ@ oobde, By are not limted to
Al Lernati vely gy paeish g ] oLcB%%nF@gceEa? £ 1o 00 8B e EARERRSES ptfnone,

polypeptlde P SCONDI nant i ransgé
form In Somﬂ@m@dmmms pmmbloﬁe,genlobetaminudl mﬂwﬂplﬁdxmm@@emmedmcarbate

honol og the or i arru enl c fra msnt %ﬁl ﬁas%lngerfg%gm%&g&é uﬁh&gmlone

an |rmunoge any one

enri chnment, aﬁlcﬁiéid fﬂh&ﬁicbl&rha&ﬁldnd &D:Juaﬁmﬂmaﬂ&tﬂmamobn@nbl nant organi sm

such as a reconbi nant m croorgani sm Were it is desired to obtain an

al | ergsm or fragf#oss] wiAdthijststinasarsetiat asorklj-amibisiabiinest | Orentihisaraines jor s

the naturall ccurrln aIIer t he I

organism o Uotﬁ 1%?%5%%% %)%%Eet(gg)?dﬁg éfﬁ?cgsqﬁlrjr egi{]%ﬁelz@' Sinding to
histamine receptors Typically the histamine has been released during an immune 1esponse

for example from mast cells. Some molecules, such as e.g. the Hy-antihistamines cimetidine




[0099] The term "enriched" in reference to a nol ecul e such as an

all ergen or allergen fragnent neans that the specific nol ecul es
constitut esW8 28041488 cant | y hi gher fraction (such as 2 - BCGIHEPO7H00090
all nol ecules present in the cells or solution of interest than in
normal or diseased cells or in the cells28rom which the nol ecul e was

t aken. The termsignificant here 20 is used to indicate that the

| ovel of | NGHSAR Rkl a8 IRISEN Ut SHO D 20keRASY S83Bver most

and gener al means an i ncrease relative t r nat S am no
aci d sequermmhl,stauﬁn@beut paetselh’tlaasheh@eﬂotqj besm@mp’f&s aragoniatst Tswﬂtplﬁs of Hl“

10,1 o FUSRGTRLS oL S\ 58, 19550 0, SRy pAEnble Bossaniy i

all ergens f sourc l'ergen ma
for exanpl e(pynmweoxambmegeﬂhmomméﬁe sec;h/lasomphmhydranenmw%bmgsm@ne,

yeast qQr bacterial geno or ni yec der st
that tHe té W{a‘?]%a ellt%t%%vecf'r &t}hos%tem %ﬁg]il ons i nw\/\hﬁ%h p%g&me’
has interv Kepainiter @RRepHehiarino) detdhimpluhatiive, Hmphemmne er mlaogdme,

the desired all ergen. An.enrich St

i ncl ude obtlﬁp?t%@esﬁ?tt %?&YFB{"PJ‘?’?%%E‘%Y%‘T pr @f%&t nﬁéﬂ w ﬁng&mmes such

instance a ﬁuﬁto%thafzﬁléchliﬁﬂma@n@(&%ﬁ@mﬁH)ﬂm?pfbh@ﬁm azmadQe or loratadine.

m crosone fraction. This be obt ai ne y, standard ch.ni es .Su

as centri f UG ranEﬂléﬁp?@(f‘F‘tﬂé’ﬁtaW"?érmﬁﬁlgﬁs 1i3Bff a&hﬂ%ﬁﬁ%‘h difhfillere,

filtrapi on ohivaiaby Sk@mid, C BetiBihef Olévdoeﬁﬁﬂﬂ@eld?@ta@ihé e@meaaamet herfenadine,

renmoval of nol ecul es_bel gw a certag n rml ecul %ngh ?Féf

preci pitati loratadines deshrgadine 1ewmitnedns, agela ?’ Opaﬁtiénet erm
"purified" in refe t o_nmat Ll er. .

to be a relativd? p#é &gﬁaf“@hes H%i‘gfﬁﬁ’i gﬁ’h“etsomfﬁg oclngﬁﬁldﬁléel % ﬁ%@l ﬁm’

WO 2007/ 12348R3R&he,Sad0@i#dRL034 iBtstafivd benipit beh Hidnehslayhine, believed to be a

representing an i ndi cati on ttg{t e. the all ergen or allergen
fragment i sHECERIPLIAEOPH & HOR the natural environnent. It does

B R T

| evel the |gyghddk @ ﬂtﬁrglélzed:txahé enayecm m‘larmhhtaryge:n:mﬁlm&gnbmkoeimulmbdﬁmg

at least 2-5 fold 5 at e I j L .
of at Teast w8 Greasrtit ity Wi byl BFldihugy bEAAR wie
magni t ude, th%uetsi%ﬁﬁbdsts @onthenpésptaive irdueptpur |Eeukdtrah¢ amg@ﬁmg agents have

[ 1 f
ZSS:rn? |e2| | ;&%gtg)é)dg?to F#%% Ifi].g?uaﬂ. qe‘ﬁl tmninnvha]? nﬂSO(\)/fegllll a}léfé ﬁ:g.{ceﬁ(lene
Simil g i MisBgEaN abtagdildty iibotudes boh s nat stmlmdl toecMonte]slkast eadt Zaﬁr)qkast An

R S g T I e T .

filtration, bb%ﬂ%ﬁ@tﬂ@ﬁp@k}fg@@éhﬂﬁlﬁt@hiﬂeﬂéﬁl nity purification,
hydr ophobi c interaction chromatography or hydrophobic charge

i nduction chr ona[m@}aphmastﬁcqﬂdagfannhmmmhfmlwhlbsl@ thewslegsreozhistamine and ofber
conbi nation_o urality i 0,
Anot her il %ﬁtfgfﬁp{ff e?%%pﬁeg fw%‘ﬂlu P %%cg%ﬂileg%q aér?%e g &rsggﬂﬁﬁnétﬂ?l?‘ are
technizgue, eupiblpsagiipcanmiie 15 capillary el ect rophor eS| S.
| sol ation may include the conbination of simlar nmethods. The term

"i sol ated" i ndi cf@089 that illnsttativa | dxymplec of ri depongesteat (Vipra) ifag graipylyanthine
occurring s nee h ee e celbid
intracel | ul g% |Sru8 E ']':Iah%g&l q%gob%éé?m%&%%&ence h@lmgbg cﬂ)xoglﬂme
cell-free spd:nﬂctmfyﬂimr Twufmﬂm ilbwstrative exaroplephre epltbdrine aldeSW@eehﬂdﬂn
cellular environnment. The term does not inply that the matter or
sequence is the 6Pl t f-adunoeceptop re@isie gveswons prawhedilatos  Thepgre partipgarly
essentjally ¢, b
ot o U St nobe B b RS P FSJ%B%%G%EW%& BLARE, ot re ot
al | ergen fr giredito terbutaline,icscipanaihef soprenalineafenoigiole salbelamply f%@@l@ml

[0091] In some embodiments the pharmaceutical composition further includes an




30[ 0103] In another enbodi nent the pol ypeptide nay be synthesized in
vitro by e.g. chem cal or enzymatic nethods starting from am no

aci ds. ChenPMhM0EIHEds are wel |l known in the art and i nvdlGigSG2007/000090
sequential steps of protection, activation, coupling and sel ective
deprotection of reactive functional groupg$% of the am no acids

i nvol ved, as well as of the WD 2007/123488PCT/ S&007/000090 27

grow ng peptyde chain, j i LV enhhe ;
bl ockwi se ¢ eﬁg?nhgmo’ﬁ]%%géérﬁg?teqagm %]%{) u%ggﬁ(é%‘%l#hlgﬁﬂ%m %Bﬁ%‘%ﬁggby oBemie
prot eases. Whaolegdfshepds fiatheonnerled htlby. Avisspeativeeallargannee for instance be an

PoLypept e BUaL R, B e e 04be T SLBERSRko oo

sui tabl e caglldrgén)pnplasalldigen entnyasthemwnpateticasing en allbugicaktasioy dm a meapmal,

for exanpl e, be chenical coupled.to an ropria ' '
a furtRer ei%’é?ﬁﬁll“@, ar?i“{m 5 %eiewgggwpgﬁg%alﬁgﬁeg 1% ?rﬁ%g%%r%u% m@@%eeﬁﬂe afffrgen
conj ugat ed kgooded WyaaehadttrdRgom dheltic04did rsequnyeraf sthe orecerstenam lactobacillus.

vacci ne fornul ation. [0105] The phgsent "@vent t he

provi des a mEPH awhﬁoﬁaﬁ%ﬁ?%? aliqigen jehidas ﬁ‘gieg%no];ng(rﬁ“ HoN nfipge with the at
e oS0 At H088 4 RN, o o sis oo an, v
in order toby &g swmecHre sgaycEGs Q{C]élg?‘ﬁiq e ggeo Waﬁég‘f’m]?@ﬂééﬁ@r £5AMB1e exyessed
or morgy of LHgnsSWIRLRIsAEE, Aol DIAG HOMHittaion exhpleOn Riab@NS dllttdets of

or to at |eaSt sonme extent one or nore of the s_é{%}o of an. h
al |l ergi ¢ conthier inysricbrpies arg R INA\bef FPSSITRAGHNR FRthywity gﬁlﬁgg&g; suchy ag cockroac
rabbit, ah ; sitverfish & sk@harird) BB BRSRomid alRRgens, WhrigiplulEBfens and
In typical enp gtl(’msslnteg th(ge%g%lhod of t%e invention is, or is |pncl uded
in, a nethosdnafaliergsas.i ng an al l ergi c di sease. As used herein, the

terms "treating" and "treatnment” include alleviatin substantial]y.

i nhi biting, regu&qoﬁﬁl Thevirergnt éll“feﬁg?%& P EW% iy Pgﬂglaceutmaj kit that
progregsi on fiud aghb@ia8éficel0stigok®idn addedcEBEd atsuvesknaatditivhlty 2 gharhereatical
certain degree, anmeliorating clinical or a s%ﬂetltc@g.s\yngt og %f an _ eal
20 al | er gi c ce@ReNiEqdhat ingludes he regompipanidsciqnaciliug pt hg myeption, ficpharmaceutic
dfegr eeh pr e‘kﬁgh%lﬁ&stalf' faRRRGAIARGEE fi6khit 68k alleges tdiahiitahmsyempt orsolog
of such a conditjon,

. aor preventing or delaying, at, least tq a rtain
degree, t he tesentc hypigailyethe rresnsatiNeo It 85 0P %ﬁn‘g‘“’ﬁ’é‘%lfg@eﬁt %qqo?i{ng ding a
subj ect . respfe&i]v@ﬁ]nmms%]eﬁﬁi RaolbB)s labliRsuded mh MkeShiRknAGuticat &ip BSinthded in a
as descri bed above. In this regar t he present _Iinvention .al so

rel at e to phampsertisel wmpasitiai Memilersse s slaert fasgent (ﬁ’éﬁé@@cﬁﬂi iggmogenic
above in theg,oRRK Relebt) An@thd 1RABRNBEE Hay GRl inkihdled BY theandicbutgal kit in any
i ncluding controlli ng[h t he i mmune respons% to an allergen. In this art
respect t he cpmbipetien- iThgemey &F 9xpmRelfi oot é&ee%an%ed’i'ﬁﬁ%a Wiea|pomppsition or p
respective 'oécwpa&gbﬂafés hntREMcat | dehpbiBoksTVHAE afeS SREINGRL twitlAR the same
al l ergen. The use a$S wel IP as the nethod may for exanple be in the

treat ment omhpreAsenticabkis of allergy, for exanple nite allergy, such

as dust mte aller for instance house dust mte, 30 allerqy..The

2l lerclhn is typi U] dhmadersen ey beran qipe Phesmaseoticd] cofiagstghioy be separately
al I ergen (cfipafien Y pHaxAdRRhSs) kit ST pidemebticad kh obgefofl ifstantd bea multi-part
allergen. In sonme enbodi nents the mte allerg

, for nodul ati t he .
response t o Diimeagentical prckpabercy an | allerespas AT (Relepasn (Lagment ch%&bg Lgspective
| east one C%ﬁﬁfﬂo?&ﬁé%l&g&j is RERMBE Wiphtd 8o d ghathdREERNc@xsRBaEFhich

|

by the reco nan ) . . . .
may include the recombinant lactobacillus according to the present invention). It may then be

30 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




WD 2007/ 123488PCT/ SG2007/ 000090 28 | actobacillus. In one enbodi ment
the mte allergen is the mte allergen expressed by the reconbi nant

| act obaci | | W€, 200 #8es of a respective allergy include (d@CT/%F28¢7/000090
above for exanples of synptons), but are not |imted to, asthnma,
rhinitis (hay fever), atopic dermatitis @eczema) and urticaria
(hives). A respective allergy may al so be associated with synptons

5such as cou héerﬁﬂn

| .
arir 1t usnh ey 0e olheil @8, ADHARIA A B I Rrb AR ol A HERE stin
may be adninisls beh:gds eczeiaeddrmstitibiptopivydarmatiits, oraontaghdpraetitishedrainage from the
| act ob |1 b f
i ergen. LIRS S vl Psrottros R o o il OO, ol AR TR, Bllling of
by any neante déutdMipscard fhyoat, e du@smmpmhhms.l Taataybiac idstanse bs aiskiol alldegst or a
i t | 1t 1 ni
same Gener PP Y BE G i AeFacre TIersie Pt oy i FEBBRe 10 BAY specific
phar maceut i glpdrgdd. tn sdrie aﬂmhﬂeme aHbpie dieaase isantbeﬂier@d sch asfer exafmplerdust

of adm ni stratl n that nneces arily harnful to the host. The
skilled artdg Wﬁ?lm‘fiﬂ‘i}ggg Rt o a?lﬁrgty the present invention

allows for insta or suyblin m._ni st f

recombi nant 15| a@ﬁg‘ﬂ ﬁ’lﬁ Ltr?d%%@saéélﬁﬁg?ﬁgm mffu%%‘%]lélntgg Plrug%ceumal kit, or in
phar naceut i gal hkﬂrﬁaceﬁﬁbahfbn:q:drﬁihﬁn a$ égsedbeir abley ivincladdyl inragherapaptically effective
[0108] In order to, be ab k. .orall m..ni.st ered | act

e 1 Smean i poRRdagBal SRR Sroth AP B SareRblRRE kb fus,
rrftlr k a corrgspera Pﬂxefa@@tiﬂé@]@ﬁl bt Q&Sp%dﬂ;ﬂ]?dhy spwp}gﬂhouoal@o Pmﬂfamré yamemt of the
I ustrative exanple i u n ance 20 u scC

br ot ef - ( eGPy PHBRactabailog B 6rpead OF RAVEPPE BNors i e B Hidge aecn and
W: f h the al 11@%@@ hdMatédabAvE e?@‘%g% ﬁi@@hﬁﬁnﬂoﬁ’sﬁleaﬂerghﬁsﬁmfthe Fange of about 1 -
illustrates the ex ssion of e in vVec in c.as

Shirota andlg%ﬁl%frq‘ﬁfléﬁi‘?rﬁ@o%@atdf%?m Qgﬁ@?meefﬁél? °¥539é5 ?@(’:‘B’f%’f%‘?ﬁeﬂy’ and
l'act obggi | | {5 bdind Qﬁbgﬁﬁkﬁt@'lﬂlseﬁﬁmﬂﬁfeiédr MehthBl Iifether BAathotuaipl e aﬂergen is
illustrates that |ive reconbi pant easel Shiyota-eGP, when oral

admi ni st er eddpiisgredwpakly i tae P‘Eg“?l%%ﬁ%‘??&f‘@ﬂa‘ﬁ Fet HS cpfgmalstrggo%ﬁ&}!eguaﬂy

cel | regi On&dﬁfzecftlﬂ%ldﬂﬂﬂﬁ%xhﬂﬁdtraﬁﬁié%r Safneheites Adsrdegle) ik ﬂeﬁgbysf the allergen
confocal mcrosco E’bﬁni‘h Fig is f the confirnmed.b

transni ssi off b %W%%%ngfh Fyern s iflustalive pxagple, JP’é\méeég?-m a
in the VaCOHluf}Sd&fa Ne-in BRGaiie! A ABEWR DI ICtoGebktS 0i k. FhesuBHNSIa] 6r cﬁamﬁeay 2
(cf. Fig. 0109] The use of_ a. l actobacjl | us for % %Vgﬁé 20& th M
t her ap&lt i c 'ﬁ@bf geseamay dor exgmply by ih @) 1ghge H‘Laéboélé\}grtala 8 gdghevery. 1he
Firstly the tiafbddionalit 4 cﬁ‘fex|a1% feabaabd hlphérﬂladaitﬁzéﬂ doRqdsitivs, Which beludes
"Generally Eecognl zed as Saf (GRAS) stat us used

speci fied st@AtaHRER éd@&?db@ 15 EFEW9]§§° geRjaYe e Q,Sﬁé’ §'é°“§ﬁd’“%‘i9tqb8?trﬁ 40z of the

The pat hogegji&oppiehtdRbtirianddagt obaci I 1 is very low Lactobacilli
are also pr ob| gtl Cc bacteriae in that they eg. prevent intestinal

i nfections, m@gf 1%éﬁﬁ?%ﬁ&%@ﬁﬂﬂﬁw&w&ﬁﬂcm&wﬁﬂh&qxhtammaceuucal kit is a
| eve

choI est eroI and show antj - ca c acti vi
"probi ®tic + niter e ge{lolnasop}e\ﬂ:rﬁ)@ sﬁ%&qm&:ﬂ ge@r@éﬂla@%g ﬁa dStadatic mite. Tn

beneficial gifechBodihciRahs Rudibie rﬁcid%@ﬁér@é endade9 B @yt mblé faﬂﬁ@aﬂtsuch as e.g. a
| act obacillus strains are currently being used cons r prPEi pse@j:ﬁrem

(eg. i nfant hansekdusbmiieralloresn cae orage Pl Aet5hb] %‘Bﬁﬁl
be devel oped.ibRliQ 2 3nifd BB i€ present in dust. Accordingly the term “house dust mite” is understood

to refer to a mite present in house dust. House dust mites therefore include, but are not
30 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




5 and conveni ent food-grade kit. Consunption of for instance a food
grade vaccine kit is convenient and highly conpliant when conpared to
t he parent eW&200BIB88(whi ch i s invasive and painful), in X€ASG207/006090
the possibility of nultiple-doses and | arge scale / herd inmuni zation
which are econonical and inportant in |egs industrialized countries.
Thirdly, although lactobacilli have |low intrinsic i munogenkity, the

cell wall co PReRe § of it ARcd ST 2R3, (G010 TP SR ng@p%iltegri]nempical

capabl e of T juvant proper |es on any

anti gen/ gl : Etrgees sn?es steeagd naite Bb:utpdi ¢mpicalist tfeniﬂacﬁcgrymaomdaa] dMonggnous other
i mmunonodul atory effect .o res ses el i

anti gens/ al ?t%ﬁaééﬁgef&aWEggﬁq%g %ﬁln‘?rﬁnapﬁ% % ?qugsu‘gsf}ﬁle%en‘s Examples of
paedi atric hﬂmm: dpatiagare dmahidediis et petlithissdi tonke lfamﬁeé @lycpuingiday (Slyvyphagus
nmeans, _such_as | ac esent cr.uc ment..to

prevai Pi ng @‘B@%?Eﬁ‘?sr?é‘g%ﬁ JGEI(YP]EB'?‘%‘EGSWGJ“’I? dg%ﬁ‘fa‘? W%@%E%%ﬁﬁfcﬁﬁ% egand facarus
met hod i ncl y4ggs aﬁ@maﬂ@giypmmrmcuoﬁbgypm @cﬁt&ﬁ:@ﬁdldpﬁbgly@ﬁﬁ@b&&ubﬂm&as for
whether in a ’har maceut | cal nposi t i on or Ehar n%gedétl C Ki @ (% ¢ and
repeat ed adWﬁW%ﬁthe&?l fepndoto I?E’n e JagFk Impgrtagt fyﬁ‘% Frate o t@laﬁﬁﬁso Ay YR 2

i ncl uded t hgnfk BudtPSPAE tsk»éﬁisu is|42R JreoRIand iFRethdt extaPipFe OB meBDHE ¢HRHeDresent
the reconbi nant | actobacillus is used in 20 a hargﬁ ceut i cal

conposi tio nmdiusblnélﬁﬁlﬁﬁ@éh@? Predpcepny mfley (o2 fhgxlens) atasitic pacific,spider mites,
the regpect mxﬁldlng@,t PBAEd éoalda: mifel] of BRBsYTRLAYBMeSanki MarseAirhiass).

phar maceuti ca or pharmaceutical kit is for repeated
admi ni stration. [0096] hOdddr erfiRiBte el Mide BRNHO bxMipléerbeldlvaditromit®kuch as
t he i mune response to an all er%Eein can be nlto d h @)n%lpgeans. £d
known in t hEydjehnidiae, the qar mifs(PRdpsres cRal tae gycanis) of dogs,
factors, e.ge cﬁlﬁlsw&ﬁﬁk@&oﬁ&cﬂ% Qitﬁ],'ﬂ% hduaaﬁioumta (leyamde@%mﬂ:sm), the
in partlcular those involved in al glc il ne resp nses ang pick
noni t or ed. trpricH gplemir AGTHfhgnysees hﬁ‘?@ ‘a%yés"\ﬁ/g’s'r‘? the chicken
respegsi ve Eﬁ’t@'(ﬁ@&ﬁaﬁi ssuf gﬂlm&),fiﬁé nbABdrANGH éﬂ@(@nﬁﬂﬂaﬁysblﬁ syividr@in), the mange
co-cultured T-cel romspleén and nmesenteric |y nodes %
paét[eéfyemotes

mce with Lmlfééglélacgﬁﬁ pOEe) B FheeR S@bé?‘@?c@é?f%‘ﬁs e sifay dfg

T-cel | cyt OJ&ihDg 1He ﬂ%ﬂm@ nﬁf%ﬁgﬁﬁé@sﬂ_‘l&%k), e MIB aﬁQec{ gfite (P&icﬂ%huls S1lmi),
shown by the r f

-speci f egration o er's
pat ches  of ﬁﬁec\éhqﬂgé‘ﬂm‘l‘? @“I@éﬂ"% &@hﬁ@%ﬁﬁf’ brown, 3‘?@’1""‘ ISH? Qﬁt‘& %e’bs)’zthe banks
(Lc/ Dp2), a Sl lpr rEPRRE lideq Thirdhytlgus fiilkbNgt), th
shows t hat %&gﬂﬂ%?g? clﬁ]ﬁm %ttg%%g’d@%\ns?%ther L. cagel /Q:Ié ) Lc/ ) e
or Lc/2p2 f eloverguite sl oraetesadenrh). on G VoA aite flargaal Ug)'ﬂsl@PeY ees,

WO 2007/ 123% &%@&W QQ@Q@& oth&Qt nﬁ@@é%f dpla-alé@ bk %rdséht‘iﬁlﬁouse dust.

nmesenteric nodes conpared to mce fe

th
9B). This i Adimitst aoreen nnﬁalﬁ@du@ntb@f P%ﬁ%ﬁc%flﬂﬂ'rm@\glalsg P"n C&We@d or an
Wi th probi o6 r ESA%G 30! en{ﬂéﬂeai o 16niFRiROsBhatddBoR BRI aln!i}jiﬁéltd Etattle,
u

further feat I ne adm ni stration of any naturall

occurring | a@ﬂloﬁa@ebp, ig and cah Biamplegeinclpds, tap gve npbk ‘?aﬁ‘bl‘é%c)“lopieﬁ bovis,
Sone odi E]zte% Hﬁg C@:{i @E AChid MRl Nﬁto%%@%ﬁt?q\ﬂté %Qﬁ‘s 8 %&m or parts of

consi st ng o casei, Lactobacillus aci
Lact obaci | | petdies tetrariginatd fom eheits, in pastiopay aanite badycr a4 c,queF Lﬁ,foupl 3,4,6,8

pent osus, ng&gr evFéAS%fDD ,ué%nag{{ﬂl}sé-%QF@léﬁﬁhéﬂe'éﬁzyﬁgéérﬁﬂé% oup 10, 11 and 13

Lact obaC| [ | US ruec t obaci |
sal i vari us, allagérsbarci krows %0 bhi thapamybsins, |Restoagssiss| mdsfaffélcftqidsbmding proteins,

Lactobamllus rha | the digesti

| ei shmani s, ig%%ugfﬂoﬁlﬁﬁu%&?a%#ggm |]£J>1,E #ﬁgam Emm%ﬁ%t ?i%ﬁﬁ{e ﬁd}!ﬁ ¢ digestive

Lact otgici | | uactseflennite bat trebacortiingly i‘oe:hd aitliigls EWGISLIaomtﬁb&e@Sl T{'M[slcal examples of

crispatus, Lactqgpacillus curvatus agl | C

Lact obaci | | H8° chagfé%?flf EFs R %85@“3 %8'% ﬁ]t &#‘%e (%%égur a ‘c{}g%ﬂrﬂrhllsr%uve

| act obaci | | yganysle,fthe hilvegenmiDe padl fiond Béreraggbhagoides mpiérnaytssions hastbhen tharacterized
in terms of substrate affinity as mite chymotrypsin. As a further illustrative example, Derp 1

i




25 administration (cf. below) of the reconbinant |actobacillus of the
invention with an allergen or an immunogeni c honol og of an all ergen.

I n sonme enb®@ WEHLBB4¥%e reconbi nant | actobacillus may be FEHHF2HPEH08P0
in conbination with an i munogenic fragnment of an allergen, or an

i mmunogeni ¢ honol og thereof. This mte aBhergen, imunogenic fragnment

t hereof or respective i mmunogeni ¢ honol og may for exanpl e be obtained
by any one gf i Lficat i t'qgmg : Ie
r econbi nant %8;;312%5%3&%13%5@?%}( Efegéﬁﬁg%b%b%vﬁ&sﬁggg%%%n%o I n%ﬁ??éﬁiattweng{;m p
t hus be adnbfi sitr sitbrgenge zh enzynfeoasspeigiedimith the mediinig praedsy thagjoepnrggs a mite

al l ergen or honpl og_t e I atl ﬁ(ﬁgﬁ .
| act obaci | | &lilanﬁ%%;ﬁglggc@g glﬁfé Ft(r%gfi @(Saa %lgbr?{eﬂdgc %Jx{reéhg;éﬁa]ﬁp ark%g‘éa%l?%g o |?I '?E from
that al so i Detteshagoided preroggssinud has bern tfabmdb bk wsqueatialli@mologous to esrl6, a

2007/ 123488PCT/,.SG2007/ 000 31 thus .be.pa ) ut i Hl Lo
t oget h(%r wi PSR TP .%%?hl@ ﬁxg%ef%ega%qllﬁﬁl%éslt %Inlgl Pﬁ’gﬁ{ I ee;?ge]iéirc\ﬁ':lérr%aty"ﬁ#lStgfd tive
i nstance becpagdle of aaniphdiersra éui comporeanpimite salivaitiatlisibhéidini the ivéronment on
phar maceut i %pf{:lfd Kk | n ot her odi ments the | actobacillus may be

part of a p ﬁ%%tﬁqsﬁercéﬁ‘ﬁﬁﬁ &°%ion, while the allergenis a
sepa ot comonei \ELUSER | 0y UM ESIRRESD )0 oD

further pharmace drmacedti ca
[0114] The paspeepizyPesp BeDgerd, Dek pef, Penp 7; Bgne 8 Darp ,d3@ect, Ver p 11, Derp

honol og that is in ed in.th ar, eutical kit oOFi

phar maceut i &éﬂs?&%ﬁeﬂ’c}ﬁbﬁr l,ﬁ%&fgg]égrﬁ%?qggt @Braé?’l eﬁtsf%?]sjerﬂ’ Der £10,

t %pi ca:c ly apg fFl,@béﬁT}Q@Dcr f 06, DengtigyDer m 1dﬂmtmm;,éﬁma:12,diagm, Bift1,Blot3,

above for exanples), s.e.g. e du al.LLergen.. 40

enbodi ment s B swes 13 e ddenisto Mes £ f38arhirng 1 ey actiinds 1 €9 Fen o

whi ch the regpagtiaed Iackhabaeiehudimeatsite hiteiaflelgen €aclating @afsgnene thereof or
T ea AP : : gotl €5

B oD omobehisabo i e B B e e 0 hmon epitpe

| act obaci | |y sdh6) Withema ke ietodn (6dILdhAG Radnicgiditofl drereapdciios homolog)

e ool o T Lokt BofGies 15 385 syl aoed et some

al l ergeh (i atfr

expressed byjébend #6ERRaChY Hiferent MiRnBeclds, aflo digpaitigeheartivinfyue to a selected

al l ergen, fragnent thereof, or reg)pectl

e honolog, is the nmte .
al l ergen, f /i iesh dee®t XBPle ﬁ%‘?é’@gﬂg%%%%?e @i‘ff?%sgg}é%ﬂb@uetr%%m with
reconbi nant ﬂe?:ﬁﬁt@?ﬁé‘gbideyiﬁer&i}@smpéﬂdcﬁﬁbﬁﬁhgﬁﬁ puliescadtiaer Yeilenmy dite allergen
carried out by any route and nmethod. . T

e.aller er&ﬁéipgludigl%a i ents b
fragnes t hawydre Bredrtieyghaut the IERREE SYFRURTY 1 BRY iHRSIGICE SO pppqdigents be
subl i ngual | Yiesisidd6 Yb186188 USkigén thadly el Rt &/g. oblyafewde mB@itey mite species than the

strative .

epi cut aneously or any 20_conbi nation thereof As an il us

exanpl e, t hép@llqsé?fg%%feétr I pnecrhofdirnent fheapite allsreep s it*f-}}ﬁﬁba@mpée f oS Ygreen
t ge_r eof t (e. ghat hgg&bét;&,%ghtive P@mnﬁ@d& 'I?ﬁﬁbi%xﬁ&?hgﬁ@_ | britio® An) amge;f;efj i:%ml;nogenic
admi ni stered subcut aneously, an e lactobacillus (e.g. inclu an

a phar maceuthoeglogcBrjsobi sxpised iyhp SRR f"é@ﬂ‘“@%ﬂgﬁmﬁ?ﬁ Emg?ﬁémeﬂt the
| act obagi Il ysyee eﬂﬂ:?%e%l th@hH @AM Y AbiRIERTkaf K BNBOnilRYlefien, anid hBgs@ gment,

or several tines, Tor instance at selected tine intervals. In 25sone
enbodi ment s o respesfive homoles cxprnised bY theaerombineat laefohacillus. [ 0115] The

skilled artisan will appreciate not only the advantage of..using. a .
| act obaci | | us (sUfi98) *‘gJFSPS?tE’G ﬂ?@g@ufz’%rﬁ@ﬂ? ¢ F]Feﬁ?ﬂ%né“cglfd’?$@np’?%§ ere
Wﬁotﬁﬁé& &6t dfNscifce! Rembypedradxamblel orfginaiel fidm a natural

inventors thakofndC QR
respective allergén results in nergistic effect fgr t, edther D%l
kSRt a

~a sg
and pr event isowcepr hivediegy synfiiesierd. ilsmay &y mtange pe spahedp

bel ow. 54 n Oggu%P thA38 Sﬁ(?wﬁ BesRp&8Mo donM@D e OllictRR! B k€ ofthSdust mite allergen,
provi des a doubl e- noda

) dal ity approach for effective therapeu |c]1u_%d )
prophyl act i clust peitetrlive, dromitaificey giay for instqnea bejcolivred %’c?ﬂé’c?;cp <r isolate
and the allefgen,: gl Lk SANsJnRARERteRbm! €8O kMo RABMAS nitBYaliREbe enriched,

purified or isolated from organisms, tissues or cells that naturally produce the polypeptides.




any nunber of applications of the |actobacillus and the allergen

(i ncluding a honol og) or fragnent thereof may for exanple be carried
out si nul t aWORAET1I23EE consecutively over tine. The | act obX&TIIGI807/A§(090
thus e.g. be used as an adjuvant that can nodul ate, e.g. enhance, the

i mune response when given at the sane t23re as the allergen. In some
enbodi nents the 5 | actobacillus and the allergen, allergen fragnment

or respecti r &S

i nterval nxgrﬁf%rfglydo 1%5% &ﬁ%’e%? egéolé’l er%ée‘lh % dl%]dgrcgbﬁ’geﬁﬂd% any
f r agnment t heg@adm, ctypﬂcdlspmciemmbmm‘rwh dighsgeninl fprrnhi omet @h@ﬁlmmts therallergen

only the al may .be adm ni st er.ed gﬁn&

wher e the |dﬂ“ﬁ-§€%#|lﬁ§mﬁ‘§ge %@P%r%%egz@erﬁnﬂf&%%% \Eé%ﬁ[% fhe elergen
may be admi (chidegedni imnathegade hotelogethordop iamblaicat by remy ofnet hie emﬂchment
| act obaci |l lus, or after, termn ng appli ns_of. the | actobacj |

and vi ce vepuification sf’é‘ﬂ'e‘sé’iﬁ?&ﬂ h@’ﬁ]tsat %O%C%@gbﬁfﬁa?lﬁl& ?uscﬁa ?n% st Jé ant
repeat edl Yy, mRrébroee Whelayt is bgredltb @b@inar ﬂletrﬁtmmr&ﬁdgmm‘stvﬁh@dstaﬁﬂsmuonal
one or nore q[i) Ilcatlons of the |actobacillus over %f ﬁg@ﬁuc
Ther eaf t er BAd 5"%‘31985 IPERSERS bR e | Rplly PORbETRg, aletpeat %IIS§ %H’r‘ﬁ °
I't i's undergbangn tdiad plok Hﬁ@o@aﬁ@xﬁ%xbﬁé@sxﬁ@ﬂi@ ﬁﬁuxf&drﬂﬂﬁyx&ésf &ripostiradslational
the | actobaci’l | us and? he allergen pay change 5 for | ance,

depi cted i nnpligcation, gy ﬂ’iegad"%agef"hs SOnLluEAtlyg; sram HE fehehallseg g an
may b§pappl Ledef b §tre§}§cl?vegalléi|§'eic rfblbﬁlgtaﬁ&l Qiplikd a@t$%nﬁnm%dﬁeﬁte§ded for
e.

the allergen may be appli first, own in Fi

[0117] Accomplﬁglepu%helﬁaW%& (&t w&hﬂ tﬁ%ﬁ?@é}o&erﬁu(%ﬁl néfwnax‘%?“s are
fragment t h&{nﬁﬂ%m Ble! fof %XMIPHQQ%W arikd il AGBIGFEUSF ks RBYisteeStier

carried out I n one or nore 20 i ndependent i ndividual doses,

such as a sbahomwr@s, “Sﬁalpwi}’ (f@fo%‘blm%bﬂ%ﬁ drope Siabereenesathgy c%]ﬁ&ﬂe%.’&tﬁxﬁfact
or ther apeuét‘aﬁd ite® %‘oﬁ:r’@pegfl of B AR rkiQ Tho¥Ed Mh&l@%alam injection” from
| act obaci | | us nay or exanple be delivered in a "primng" step and,
subseddent | }LERebelbllet.gen may be delivered in a "boosting" step, or

Vi ce versa. V\heree . the Iactobamllus IS admnlsggredf rst it

be termed the ' p[roﬂ?ﬂir hey framsspdehsde it rofereang A7 & BPleguly) ek g8 pongls gd%‘ or

cal l ed the ,jRoasts rgmentzxﬁea\%%{a@ﬂﬁ sﬁecﬁd’&ﬁoﬁl‘ﬂl@i @RBtutes @@fghfﬂcﬁﬁtﬁf]ﬁgﬂler fraction
first it rraé be terned the "priner t he subs uentl ad nlst
g

| act obaci | | (sgctnesy2 1 ﬁé@ld)déf g legi eSS BB dicasaLs of foljro ngmal

the terms " praig.04 ceBO8k inRROSIL REm whisH B nidleduhﬁwﬁ thegl Thé tehh@1gmﬁcant here
antigen and the lactobacillus on the host or m rat her_than_the

order 20n whiscised eandisate tesithedeved Af Fceess s gse @ $ Braon pgling sichean ipgrease,

be adm ni st gr£4l,DefiPhiandin {1h8ase 38Etivd IRHRF nidktbQE. gt Skﬂme@ﬁits%ﬁuené‘éﬁ of about
adm nistration after the 30boosti ngocorrpom tion for tance b

desired if eresshdaldi weh eoshdesst 1-iteA0ld ox pesitaeret o taRe ek BRE 0t gelude the

act . gﬂa%&ll: e oG rdins Bl Bhd? Q08 tes. KM JiREr sOBite bOhn AEERESY, B8 example,
used for pr axis, T.e. to reduce, dimnish or prevent the inmmune

response t om&l\lda loh e lgrzn ety sREEoNNIeRt §F ERpOsed B¥ @ yepyh or bacterial genome, or a
2007/ %48851%§Ct 01? 97 10000805t thke thB¥nA Ilssiﬂezgﬁ 161@sviek By tiRosk eﬁwﬁenﬁh which

prevent the an oversensitivity of the_ imune system of
host to a comenbsyiotedvaned Wl inerege the prﬁpogwloféh@éwrﬁ@magtem agi thﬁ@weﬁﬁ@ergen

also refer to a nethod whereby a first admnistrati
antigen) is an i R0QN s A ewichmant 1BaY FAr(iBstanes B@ngr agﬁaeipgog ﬁé‘ﬁu‘?"nﬁﬁﬂea cell

response up fﬁp&dfoﬁﬂﬂ}aﬂbéé hdid-9 @raMﬁ&ﬂ‘ 2 PIAnSAREIbRanS Fak@&1) of 8 nferosome
of the lacto aC| wherel n the second | mmune response is.greater

than t hat aﬁmtmﬁlumyebq ﬁletam«:c} By siapdanth toehRiaBes sush 36 conirgaiinty Exppples of
SOone odi URAL Sefhso? §ﬁﬁﬁﬂgﬁ€?rg E&Pﬁﬁﬁ 8f El%fj(si's eghﬂﬁ PhakPaYr BQaste @l direted at the

pr otect an animal or an I ndi al nst | er gen sensi tI Zatl on.
[0119] In somvehbbdiokenles belew mpﬁm n@ﬁle@&ﬁﬁtwghf» AY At IFECIPifAFQR dising organic

response 1030408t afihfiaoh MuBhdB R tdff Purified VTP RN RGLUIRE as an

allergen, is understood to be a relative indication in comparison to the original environment




15[ 0122] (c) providing at |east an immunogenic fragnent of an

allergen (or a respective i nmunogeni c honol og thereof) or a

phar maceut | W& 2006836 t i on that includes at |east an i mmu8dérF2807/000090
fragment of an allergen (or a respective i munogenic honol og thereof)
as described above, and [0123] (d) adm miGtering the at |east

| munogeni ¢ fragnment of an allergen (or a 20 respective i munogenic

honol og t herﬂﬁ% ’é&%{r gpgrr%retng% el | m?a%ﬁﬁﬁﬁﬁ {:? 88 b En bQlelsl@SiaBent is

| east an i ergen are pectlve
|nnunogenlthﬂﬁﬂy@gthQmeﬂﬂﬁenﬁﬁﬁmémvmummmnnItﬂmsﬂha@ﬁven@w&ﬁpﬁ@anwh@mﬁe

net hod nma I the f
of a rramrgl‘; 7 u e Qeﬂgerqo&éa@\%g a%{ ér @?@e%sta hom%meckl? %?e?rlnaﬁ@ﬁ) EbnPifd to the
25r ecombi na:rahnmaem acicvd] b$ agucified alﬁ‘sggémortdﬂergen\ﬂagmlentrshodd be at least 2-5 fold

pharmaceuti cal conmpos tlon ace t

b) opt ? onal F§AFTFEa P FFHDS g;b giﬁlgﬁ‘@é‘ﬁn E@t 15?? gnff'nirnge ?frﬁ%%umﬁef chlas two

gﬁf \rlr\gfn at ﬁﬁf&‘thﬁb@t hd)r@éi@'df m’&gﬂﬁﬂl | kg, is expressly contembﬁﬂeﬂ?][‘hﬁ)auﬂﬁmis&liem@mdr dllvegen
Wi a therapeutica ectlv nt . of .an 30al |

[0128] d) dagmsRhld Pir 'é Satic ROlNE  REEE 5nis Rty £ty "B of

after subseguerlina 13&@1@17 %@M%@@@%ﬁl—&%@ﬂ& Bdminognip estivitgd §swoh as a

bet ween about a week to about a nobn 29] As i ndicated
above, the lcaBeduassyasetion), ﬁﬁﬁﬁgayﬁwsoﬁyﬁﬁal | ergen or

correspond to the_ aller re th t |
accordPng to thd? yﬁdegtgggkm§§b¥§%ﬁgﬁﬂ¥gpﬁgHﬁ$§9 g%ﬁgg%F Od% ) for
the adm ni sggaahie0Belofilttatign,! B6t SloBaigh | momog:ephy, rafﬁmtyrrpn@ﬁcamm | hzydrd;;élobm

adm ni stration of the antigen (jncl n t .th f
respectlvelﬁEﬁﬁﬁﬁay §€?W§§%Fﬁ°b@6@ﬂ$ﬁblg%@g g%ﬁb%”%ﬁéﬁ%ﬂgg?épunﬁﬂmum

depi cted i Nk Qiso Hludk B ct)ﬁ\bﬁa Zpﬂm@hﬁjrl dﬂéu@lﬂt&thih@ieemﬁﬂothﬁﬁmthchdsaﬂhother
L. easel Shirota expressi r%g was u I.n conbi.nation w

boost i ng oflﬂgﬁffmﬁQ expmple ¥ d’pHW%R?PP% 1} 8gi® ﬁOP@Qr%nﬁ‘i%{’rnil%n S‘EGX‘A %Shh%r%?é@ﬁve

10 ofysi neff g NedeERsik N6t ABRHO ragGichkRahd botBbisdonsofishilar methods. The
adn1n|strat| n of

reconblnant L. easel Shirot De
al one can sigppriselstefgindigatss that P%W%@Wuﬁ’ffégéga%ﬂfs ggrghﬁgfcgﬁé@ps(e@feme has
Fig. 11). |peehQBhbasit fr&ﬂ@irs%ﬁnaltééﬂulbﬁ . ilkackXpil eﬁvﬁﬂﬁiﬁnf ITtus ethel Matter or

| gGL was not affected. Likew se, eneratlon of Th- t oki nes..and
pr o- i nf | ammeeBREe GYAYONT el § Via cqict Hodh é’ﬁﬁ‘}f i & iy oeltula
12). environment. The term does not imply that the matter or sequence is the only the matter or

20 sequence present, but that it is essentially free (usually about 90 - 95% pure at least) of other

matter naturally associated with it.

[0102] The allergen or allergen fragment can be isolated from a natural source by
methods well known in the art. The natural source may for example be mammalian - for
instance human - blood, semen, or tissue. In some embodiments the allergen or allergen

25 fragment may be obtained from an organism or cell that has been altered to express the
polypeptide. By means of technologies of genetic manipulation well established in the art a
cell or organism can be made to produce a protein which it normally does not produce or
which the cell normally produces at lower levels. An illustrative example is a recombinant

eukaryotic or prokaryotic host cell or a transgenic organism.

30 [0103] In another embodiment the polypeptide may be synthesized in vitro by e.g.
chemical or enzymatic methods starting from emino 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




15[ 0131] In this exanple, adm nistration of reconbinant L. easel
Shirota expressing Der p 2 prined for a mxture of Th-2 and Der p
2-speci fic WO 281/12348cf . al so bel ow). These Der p 2-speci fAGI/SKH00%0pe90
may be capable of exerting an inhibitory or tol erogenic effect on
existing Th-2 cells via regulatory cytokipes such as TG--131. It was
furthernore observed that circulating interleukin-10 (1L-10) cytol dne

| evel s in sera.of m.ce that_ had been 20 .adm nd 18 ' :
casel " shi r b R RLEE sl DRt s AR Lo LRRIRMIA Honbing of
si gni fi cant fepaaty geciveehpaunthetict dragmets bly proteaps. Wherd Odesiseda a commercially

pl ei ot ropi c_cyt.aki ne, ney at by Th2 cells or .T regul atory-type

| ynphocyt _es?‘va%ﬁ?mﬁﬁlmﬂ)tﬁpégaPP@P@%QH#%%;WW&%EG %8 cased expression of
regal atory cel | otnl b Ml REAR00R 3 HiieRltns oichd oPHARHARE Hiolog) may be
Thl -type 25progyiedlwittea anildbde cdinzr puddauditiennas Tdi@tedydboke.nBlse alagen may for

further decreased evel s of .eptaxin were al so reduced. Eotaxin.l

o tant  CREIS heCHRHEA SO S PR AR R BT At e fhemofe, Hnay
concentr at i & indbrpefitaixintd Rvusempy, @Y conjedayedoegiolyisarchatides ahéd/oebtheapapmen for
e.g. asthma. A signifigant reduction in |levels of transform ng growh
factor- 3l (W@é’%‘jc"@lﬁ’a@r’%@%‘%bserved (cf. Fig. 14). TGF-131, a
comonly known c i for Tr cell.s suryvival and .functi [ :
gener at ed by eosﬁ]ﬁ@%hiﬂﬁg PRSSh SEPTHGR HWERPLES, RERVIE %’S %eﬁj e e%ﬁ'ﬁg%dulatmg’
cyt okitme- i ndidh@thganhaxiling, et easene tebpaks® aealleegends aangnmuk Thé amtlolation of
for fibroblasts, thus an incraﬁase of TGE- 1?1 in agi.lcosal a§so§hgrtt§geﬁeveor
| yrphoi d t i 88 1FEEURETeRenss 197G ASESH B rapil BIPially Saad fut Bt o

exacer bat e glldviay fgedet 160 to ¥Whe QRiEA( 30 38 Mokt SEAAO A0 oB8an allergic
[0132] Concurrently, these Esglce al solshow reduced cel | nugi%grs i? thef
br onchol al vE¥idHion 9t togareyant Ayl BAP By lepisgrme PRIRHE ORg Qrynpte, pl e FmRtgips o an
to that of LigeiAGoadiasR, THe ammBPm@y Gotfinsthnogiteen Bidhse, hrrentadbbii, bihanbser, a
respective allergen and an aerosol ﬁllen e

ch .. The n er of
neut r ophf i s 908 EH: ArBATHREL B} APHPT) o Wcﬁeeéégﬁgﬁeng% themethod of the
anti gfn and iz ftﬁﬂl 8, fﬁi@ ikohenan A éﬁ,_ch ﬁetha@bf’ﬁaitﬁlﬁ agi a%m@ic H.'gasé.%ﬁﬁiﬁgn,erem, the
was al so significan redyced in _nice,that .ha een ni stere .
r econmbi nant %E‘?JS c"é‘?é‘itingéh?‘qdo;d eatpente Josipdp BﬂFV‘?P“@’ (Sﬁﬁﬁ‘fm%fglﬁ) nhipiling, reducing,
number of egRyREPéinSnatiMyl R reGerkin®Whe tifropREI@ASE &) alletgid Glomdition, at least
di seases, was |ow. Histological analysis of |ung sections.obtai an 24f
h after airvgEyentslo8ige ?{%8"%?"‘?’f?€:}e§ﬁ¥aﬁﬂ% ﬂg’ﬁ (HoffEHughigp! (sywptoms of an

serverg) of aBdrkiWandabl)Qk QaY: substiitkBy tdiab altadaih defred Prtwhah@thedppéardnce of
a negative 10 control (Nal-1CC. 13 or lactohacilli with a vect

or naot
encodi ng a Figealgrg 31 syppFanpettilrina CORTAOmAT BraYeHRe; 9ty , at Jeast to a
surrounded tieidaQRS)0RINRLIMncS BAAS Sofitidl I 9réiesly dfflictdnubst
thereto, lung sections of mce that had been adm ni stered reconbi nant

L. casei Shir ot a[(aegy Eheint@hddeinclpded adhuiniserispbsimpisitoh as deecbedabove In this
| ung i nflammation and had, a profile simlar.to that of Ac.m f ..

F o2 100 2 R T oo RoR, B carE® o dhb e Hra Recstbiinf Taplsbhcitus as
reconbynant geRabebasidel 1S tHenmanbitmrt 608 plaasideticatvikit fanmathiletge indlsding
effective in down- requlating an allergic response. ] 0%33 As(lfﬁ .
further exaRPtling, e mEungEPoRsP t‘b%?}%geaxﬁ‘stﬁ'ﬁfwsgﬁjgﬁ %?“%P IVARPQR g cewise
response tor@ftedtd BkGRE of e REpcehiaNABObASNAIY mAiutRiRi thaih@in®fesponse to an

i mruni zation_with an allergenin i not her ap for, instance be )
conbi ned wi eHereen Thamrshasvehes &8 néq%ayz rpg%:gggﬁe i fhetroagpent or prophylaxis

therapeuti ¢ opHIRES &8 &GnplPhEWIbAy ! fi6h 8P BER diRGIRYITRIresstancolstsealnst mite

H

conbi nati on can Substantially inprove the efficacy and al so hort?r}
the dudthti osllereyputhecrlerasn is trivisaly marigMleresafoninslales sdt %ﬁqﬁﬁ'@ﬁn ct. above

specific | gfmaéﬁgl s%,is'ﬁ%ﬁ 30GE Sd 8Bkl ERN LK ARAMGEth G6he dmhibdinfonfs @R0mite
Fig. 23A). In or é)r o achieve such effects based on_a conyentional
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




WD 2007/ 123488PCT/ S&2007/ 000090 36 [0134] As will be apparent
fromthe above, the use of a reconbinant |actobacillus according to

t he present WOh8H133¢#8 i s advant ageous conpared to current HEYHE447/060090
both for allergy therapy and for allergy prevention. Furthernore, a
conbi ned application of a respective |acg®bacillus and an antigen,

for instance in inmmunotherapy, greatly enhances the 5 efficacy of

reconbi nant, al | er,gen.based i m. o) . r 8SHE GhitV 81 d by the
doubl e- noda%a?tf)if/acggﬁ'r glag%' g%lher a es{'[l Eﬁel?eg%}h% é]i ststp C e?_jf e(?{gefn oer}qx'?gﬁ'see 4
ef fective treeahbinmit JadtolscilksgErampler af estespentiveiabieren gaslude faf) alsgpbove for

prevention by vacci.nation can |ikew s. | ' "
appl i cati One%rfnpzesrogggﬂgplﬁg)nﬁuﬁ %%P%t\éﬂg%%dﬁﬁ,sa g’?ﬁalf %g&%ﬁ@%g@?ﬁ%ﬁmms
and an al | e(egfsina) hhe urteataifiinantA kaptive allérzy snayaisebs daserizied witheygotoms
or a fragment_ thereof., can far instance be 1 S S f a :

ant i ged- spedlchi 3 (8 SSFFIRE. A5k PREPHOpy gor% § 3Ei %‘%umﬁ%?g%%t ?riﬁgung’ and
fol | oned byp4dags.boosting effect fromthe admnistration of an

al lergen protein. Again, this double-nodality approach yields
synergi stic ef f e[gii87if Qhe trasongrieme riadtahaciliis sudys be Ladministetedr igi e host by any

sensitization. 0135] Ln order he, { |

readily undgﬁegqsoﬁﬁlogﬁﬁsﬁk;ﬁﬂéf’tﬂ%%ﬂ'&sgﬁ :ﬁgég%eﬁﬁ%ﬁoegla?ﬁﬁgg%%@re%%nse to an
enbodi ment s Nérkdn, MAkevee, B Cantilte @hdrshavamyicalf kit heay bkl aiminigtersdebyplaay ymeans.
enbodi nents_and pon-1im ting exanmpl.es.. EX ARY ENBODI NEN

oo TN 1R W BRI 5 SRS R Sl en
| act obaci | | !akgnﬁihste&él?td R\t 6N Tha sgﬁalgﬁﬁmgeup%lmglt?kant arfizen hbincluded in the
invention and their use ar own in ende i gure e .
[0137] Fi gupléaImAce&Eﬁql&fsﬂégﬂﬁ ‘E’%“*Eﬂélmﬂ%"j’e?gﬁ?@n?i“B%ﬁ brmt O administration that is
| act obaci | | ygi\Ene@bdariB etk 1o/ 8 thost, T SR dustdn fwdll texppessib@nha theepresent
mte allergen (11 gene. Sites for restrjction,enzynes ar

i ndi cat ed. Tventicag#Eews JeF | Rganasy oFah TR B, QAPPSR Iofgﬁeeé'ec\%%jmam

replacgd by RibedeNGEs0RRCAHJandihethBelitird pRaratéugienl Kitihay beddaihistered orally
"I dh" 1 ndicates_ | actate 25dehydrogenase, "Pl dh" indicates the

pr onot er seQUWé@S‘lﬂHV- the I dh gene of L. case!l. "Tcbh" indicates a

transcription tegmn.pator seguenc f the chh ge of . L. .
[0133] F gure 16(BORF BordiE RRaredy ok ey Aparneard e B iRb AR fp some
used for gesgbaditehts e dekitedIormAR MG Iaetobddilsge o exqrk eswirespooding fiactabacillus
in lactobacillj. Sites for restrjction enzymes are indicated.
30[0139] Fi @Wﬁﬁe‘{ieﬁ?ﬂl&‘f@t@?ﬁer‘é‘{ ilg’é*-t’iasvea BEBBt0H e%%r ggs"‘un%%med green
const ryct umeefesdehe: ﬁ il 4GRT) ia teondid vastdr\ee thaelaten, délefhdr tugethes with the
(1dh) pronoter. "Pldh" indicates .the 0 r sequences, of .
gene of L. @HY¥&en OronQ separaty H%ﬁ$%&{1%%ad§£%‘g‘§ln€%% 8 o ?eﬁéheaexla%?mﬁ 8eGrP in
2007/ 123488 BEF6ERR fh 808RShirota and the monitoring of orally administered live recombinant
lactobacilli in the gastrointestinal tract of mice. The example illustrates that live recombinant

L. casei Shirota-eGFP when orally administered to mice is able to translocate into both the T

25 and B- cell regions of the intestinal Peyer’s Patches as determined by confocal microscopy
(cf. Fig. 6). This is further confirmed by transmission electron microscopy showing intact L.
casei Shirota-eGFP in the vacoules of mono- and polymorphic cells in the Peyer’s patches

(cf. Fig. 7).

[0109] The use of a lactobacillus for a prophylactic or therapeutic purposes (cf. also

30 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,




37 peptide of 117 am no acids, which is the anchor sequence of L.

casei . [0140] Figure 2 depicts schematically another

convent i onaWQ HW7/d334% | | us/ Rcol i shuttle vector, pL400, | iBEFECE0UYEEPO
for expression of a mte allergen (HDM gene. Sites for restriction
enzynes are indicated The segnent defined®by the BanH and the Nhe |
sites 5(underlined) was replaced by a sequence encoding the Blot 5

antigen (cf. .belo £ NGt
| act obaci | Iﬁeguceexspe\r{'\gelgscfngln ?/ILe)ESE o %P%g{))‘g aﬁu%?ﬂ inrlé gx ng 'Iﬁéltér}ﬁ }H@omm
vect or t hat refay the living oxdmebtwated armcmb Mmhrhentfmﬁlcﬁ@eﬁsmnu@alﬂn Wliﬁé ingested.

Ceauence onoBPy: Soserk SR pisaafs TR phfall] Bpk Rt i fod i (s

respective frfsit milkd pdwﬂeﬁ)rm;i i Suchtbg Bebagibinniguctebatili epn be Qeveloped mto a stable
schenmatj cal |y, the | act cil] ess;on ct. | P

anot her’ ex aﬂ%dr 8018’18”1811@@’8?@?&‘1?&3{' e(:lcg\? MRRHGR, ﬁ’&e‘% ?r%% ?%D(%:l o%%‘?éngaccme kit is
| act obaci | | snvehickthadHigge Bémplﬁ&ne Rihie0 Bomparse GLiha pareateca doutgy (which iemvasive
allergen or a fra ng t reo be .i ntr.oduced at,the sit

t he reporte?’l‘bé’ﬁ@%ﬂio’ﬂé #0904 & é%‘ﬁ%‘?@% 08 TwtiRterqoses gpd large {ch8 Phherd
het er ol 0gougHRYRIEARS mcp&eleabnd@acmnampa;&nsm Ridindodtrislived obwdtids Thirdly,
L. casei Shirota and L._rhamosus ‘ﬁEnmeans Qf \{%3 %i;n nmunobl (% £
A total of B3lthougk lé‘é?l?%m\)v&@v? }%"éd’-‘*‘i“ﬁﬂf BPEINRLYs a:'lec‘:’I’C‘Pﬁmm s ol a
soni cafg on. Iaztb%a&ﬁﬁ hyl%ﬁ'lﬁo Ebﬂ)e MBEL1S 6P AbtRdEY comfeRinkMMjuvant properties on .
Tris-tricine SDS nd” subj ect ed tg’g\f(‘estern nmuno- blagt assmﬁé1

A nonocl onaFUlY ﬁ?ﬁﬂ%gﬂﬂ@ﬁﬁﬂﬁlﬁrgﬂnf@%@éedaa’éf’ cfﬁalw an Imiauno-
1:10, 000), trhmIRY $@pbibad O Qddvk: 1( ghhtigldhd/Qler ens to mucosal-
1: 10, 000), Mgw gg%eé}go conj ugat ed - ExtrAVI:YS?n (Sglégrra gi u“]?}é@afe

1: 5, 000) wersotiged. Lyrgplapridh tigsue i Paedjeirie sad IR SETPERRERAd O
Chemi | um negge P}V@Qﬁéﬁg %ucgap@a%t&aam %rese'ﬁfsea EhRidl ifapRiveib#t to prevailing

protein nol ecul ar wei ght "marker (Bi oRa (1) total Iysates from
L. gg/ plb00, véination gptidugsat es from L. gg/ Der p 2 (3) total lysates

from Lcasei / pL500, (4) total sates fromL |IDer 2,. and | ape

(5) reconbi nant 8 SF% ‘g@@ﬂﬁc@@ Pﬁﬂ‘? fl%ﬁcpﬁgfdlyﬂgmmsgmg a
25arrow i ndi&Rt&Re H&ﬁ)bﬂ&ﬁl!ﬁ y®BtheY intahabRdceiticat @ﬁ@b@iﬁoﬁ@ﬁ b @Rarplacdusical kit for
It is present in_reconbinant L. casei Shi rot a andeallI r hani . nosu§u&% fherein

but not in fenesigl|adnymsration Plabe $apgnoF § pharmaceufigal sopmnesiiigp Jn

| Il ustrat es houktvely @&%sp&mﬁ 8n 86 ebRMBkas fe@EcobidimbREbbacilhalissed in
B-cel | regions of Peyer's patches. The photos g_ﬁ ct t he vi,ew.u

conf ocHl ni erehsEBgspuiicah GHRDRSIEON 2 aIHhPJénaLceutt"é% ehrespgd é‘@fﬁm%}?%o’% By the

cryostat Se%s?%eqlécta?a)éﬁhs SIP e embbinlhid Ghélettrel sithrtvhdentidal compedition or
Shirota-eGFP Tor four consecutive days. The left shows the |ocation

of L. cant Shﬁfmﬁﬁﬂ@@mlﬁﬁgﬁ'@eﬁfﬁ afhﬁm(‘%)atl?féspectl veI y in the Peyer s
pat ch section. hem caII st ai, ni n a_combi natiqn

APC- conj ugat ed arlﬂll hgh’fe‘%%we c%o ‘flL‘gt tlfg]B F é@?ﬁﬁ?fﬁ@%ﬁg §§auergen
1.2 and PE- ¢apy @@in@6red byian 5 Mlﬂﬁx&aﬁnh@@nfMStfﬁﬂcebiamiﬂd the levels of
B-cell regions respect.ivel

of the sane field, su er| osi ng all
t hree 3Dl oudéctorsse.geppl &?@Eg%“nmi PRt RS HEVOLYRY; BRI ‘59%5 é‘g PEHigpiat, fhose

of bacteri a ypdiein al&@bic SindfcheBreapbises Z:Qi‘fbe ﬁaﬁmecal THe pgpaoRgyfigures and
anal ysis indicated L.casei Shirota-eG-P ( l;1eftf0§3| ctur

di st ri but i oFxsmplehilustrate WRysGirespestive momtonng iokaos hows that in-vitro co-
cultured T-cells from spleen and mesenteric lymph nodes of naive mice with L. casei Shirota

mediate secretion of TGE-P, a regulatory T-cell cytokine. A Der p 2-specific T-cell priming
30 (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.caseifpLP500 (Lc/V) or Le/Dp2 for four consecutive days show an increase in the subset




5region (right), in particular at the regions junction. [ 0145]
Figure 7 shows the translocation of intact L.casei Shirota-eGFP into
the vacoul eWONOWBAES (A) and pol ynorphic (B) cells in Pef&i’s&2007/000090
Pat ches by transm ssion electron mcroscopy. The arrows point to the
position of L. easel Shirota-eG-P. [014630Fi gure 8 shows the

i nduction of TG~ 13 production in 'F-cells co-cultured in- 10 vitro

oo P Al PP iU 1) S e

or spl eenoc ave mce co-cu case ratio

of 1:0.5 sheiteNaHCE:dRig PBathis indicatas &n indudige-of 3 gryltn)dxﬁ'ﬁeceﬂﬁ @queufe%wh
conpared to c&gﬁ Oﬂc of .cells alone. (B) Sorted CD3+ 'F-cells from

spl een of nPYRULE%%G- cul ture vmth L. casei at a ration of 1:0.5 or

1:1 also |nduce30ﬁ%u.@%‘g eﬂ%g&l&n p%)-%spem %ftﬂé} ifélaﬁ{rgsudza combined

Figure 9 depict crease in
prol i f &r at | simiakwatioagof ahy matu@iit Bﬁcﬁm@ d@mbgclllm mld; eanf elderggn fef. above for

ot T o AT ] AN i o
control forLnsaciling eakdihlaetobarilhec utido@hikiay $agebacilbie kﬁrmM twe, \I@p@bacﬂlus

sacrificed at the_end of . feedi cells i,sol ated
pat ches forg‘fif%”f’l fagt g‘??"bq’flsaé’g splgaé;tr clluy Rlagaay L"flf('ltymc i neSp progenes,

i ncor por at | pitdvaciliie AessNTectobaciilve s dalbiedis, iqagfbmﬂﬂlm skBvapiug/ ibctobacillus
reconbi nant ast Der p2 B) . FACS sj.s of, cells

| ynph Wodes’%ﬂ” %i’ceLaFEﬁa%lhg% L‘@f’@pzea@ﬁ’ﬁ%ﬁ Ui 1@’1”?8@“%01&'\9“?%{9%%3 rwhmomz’
lNaHC? (3 Giact&iciﬂﬁQYHﬂ%hMah@ FH@&%‘cﬂmﬁ J@B&&Zg,tctﬁbﬁdﬂmsl ﬂaufehSLmEt;ﬂmuﬂhls isekei,
ynph nodes_were significant se in bot 2 and Le

conpar e t habadtebasiiroos efiep. @@F@fﬁ-@‘f EigH-e ﬁﬁ?lfﬁjéﬁlﬁblf SR ari, {.aioBadins
prophyl act i g,,;-8Gk/¥E Bnd I8GiobddIMBE RS, Oh $oméBlmbodiingsts ¢ @aturally occurring

est abl i shed, consj sti ng of C57BL/ G m (n=5 per
i ther N CogioBmeris NHERTEAEE I FEEMEEEY ot SIS TH DGR L ctobacillus

exper iygent . ;FH6e diveifond (i sdntfGRdse embydiidasts el dagiBally mﬂ@inQSacidbacﬂm‘s Bwf the
the tinme line. Feeding was carried out wth oned ﬁﬁ%ﬁnﬁ‘]‘%ﬁ

t hree conse#e specigmipsthe rrogmpmant lagipbagilivs. Ig,%]aea,e BPtS e g ocourming
b O?St ed ;)y %Ut%ﬁ&lﬁ]ﬁﬁei? Lh%m%ﬁl lstbl%ﬂuﬂ'czﬁﬂ)hﬁﬁoﬂhﬂlft@l@ﬂiét B@cﬂém@rfor) 2x4rhfle another
i g/ nouse u sequen y, all mce were sensitize

epi cut aneouBropistie ferfgrijmsuetags 57, m%““&n%imﬁf?fo‘é‘ﬁﬂqﬁ‘i%% @@ﬁm%wm
aer osol Wi t B,98hs RsenfRPRAOXh BEhE btbedimbn fali@dpet i@ lha@bbaciliImBrigeinciuded in
m ce were sacrificed and bronchol al veol ar | av&g‘? ﬁ]ié ui d_( BALF)

obt ai 8d f othecpmp PhaymaceyticaleMRASTHRE 2548P 1SS 1g§fpLH other embodiments the
2007/ 123488?%&%&%@% 8 ARl pYSige dﬁa:ﬁtBI? TheYOmAzPfor instance be included

haemat oxylin & eosin (H&E) alnlng Ina tion, cells from ..

nesenteric wmﬁ@dé@lmwmcaén@w@eﬁ weih ghwmengticalocomgpesiinny may be

secondary T; ﬁjjdgd ygeggédpﬁltanal yses. [0149] Figure 11
shows Der p -specific |rmunogl obulin responses. The kinetics of 5 Der

p2-speci fic serumiigE rh Gome éiﬂaddﬁﬁ@itéltﬁbgmsmﬁd d7ohe tinwkintibn Bsslude? a combined

showed no signjficant d| fference f or the wher eas
hat dil noRSBEERIRE G0 g RO e R PEER DS, R NG L L o allerzon

significant @taheﬂﬂﬁﬁﬁo%@mgfhdr&ﬁo§cﬁip@i Qﬂeﬁg@ntﬁﬁ sbﬂEl S d{pelds Q]éla?)rec&mﬂ)mant
Lc/V (1)=0.004 The I'gE titer at day 85 ;‘Hg ht of FI&E %
i . e. after lagwbpeilies ﬁ’éﬁd@oﬁ‘@ﬁﬁﬁ@nﬁ’e”@%&w N%Wg%‘b RERET,
(cf. Awvs. ﬁ% erBf] ok Gh VinfRRRbA&GAS h&ﬁol()Q tl’{e?eofo‘i"mé%ﬁd ﬂﬁrédn?%hﬂoéeﬁi@eﬁagment

| gE | evel s r-mce receiving s.c. boost conpared m thadt ¢
not recei veihsreof obaepectiverimpunegayp hemelogineay fo r\;:§am )°f ll@x%t by any one o

conpargpl e Lgy ﬁ%}%nt }St}f ficdfos Yh JS%EEQL ffoﬂ?ﬁ réc%ﬁgixﬁﬁt 6&5&5&{' %%xFIéh@ﬂ%bove In
can attenuate dUCtI on wmt or wthout s.c. boosti ng
Fi gure 12 detpm@t%mb@dzmyma kimey thusold a@n@ﬂegq@t@&qﬂle&feémﬁ@ncwwye‘gﬂh an

were 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




15 cultured in the presence of Der p2 (10 Itg/ml) for 3 days and
subsequently for another 4 days in the presence of IL-2. On the ninth
day of cul t W0200713488 s were purified by Ficoll density PCI/8G2007/000090
centrifugation. Approxinmately |x105 cells/well were cultured for 48 h
in the presence of 3 x 105 APC/ well and Ber p2 (bug/nml). Control
wel |'s consisted of cells in the absence of Der p2. Culture nedia were

obtai ned for cytoldn rofilin . - S i
I
produced | calefgeheway sfopfindinc? bd Ipag, ofl b Pharibechi@yalaneinposition included in the

S AL AT 1 BB, 08 i

él- 10) COpr@ﬁ;ﬁjé,k Sfﬁ@n,t‘hm%el.t@é\hl ]Qdi'f s & eéplallraed mpléhj@t oﬂﬁhlud]?@maﬂqepﬁh@ﬂompm&m,
epicts a cytokin rofile of MN cells. Total cells. M_Ns of 25
mice war e c%@ﬁ?%g\fglﬁf%ﬂﬂa‘ieﬁu COMERISEIOPy Uy elihél’i%a"fﬁ‘%"aig'ﬂ s/vell), in
t he presence of - and CD2 As own, . :
group produced s@SH]f i 3ﬁ?qp§cqv8m§¥rgegv§ﬁe§§\%f ﬁ%@ﬁ ?@ (%/n%srge@gv‘é_%l%ﬁ’g that is

non- si gni f i galttied Bc tRaS@mdvedticali kit lok 5 thd Fhidryacanidcalica@péditeretist includes the

simlar to Ac mce) conpared to t Nal LCOB control groug, (A ,

and D). In ]éﬁfﬁg%ﬁﬂg-%ils 1ealy 4 pyte qrjﬁ{ﬁ?p,'_ OFE’JBSZMPE & %.}s{:gm%r L d‘)&%éél d(%% absve for
el evated | ey@inp®is), Bt & &?.fmheddﬁsﬁ? niRnillepln Jheups ohbpdidthelbelnite allergen,
Figure 14 shows the profi

es of cytokines of. the BALE. The BALFE
Cy Lokl pr F PResppinfRercpa iy WHh (horosreehve Btopevipis BoSedindydss o rest
Egi 'IlgHCilli Gﬁ*&osxﬁﬁS) od l'ﬁ@(cmbava;aﬁﬂa%a@@ite :ﬁﬂ%ﬁé@ﬁﬁﬁl’aﬂﬁ%ﬂ wgmb:ﬁi frasspective
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[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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(SD). A val ll{gmgnotﬁ’ergpyol?sm"‘éaﬁlerr%gpaercg%d ana}isgeglaﬁlorllllef hlcgﬁn&o'ses of antigen are needed, as

25 depicted in e.g. Fig. 25 and Fig. 26. Only subcutaneous doses of 50 pg antigen (i.e. a high

dose) attenuated IgE levels, while doses of 10 pug antigen, i.e. a low dose, caused an increase
in IgE levels (cf. Fig. 26A). Therefore the combination of the lactobacillus and the resp ective
antigen reduces the inconvenience of conventional immumotherapy, reduces the frequency
and duration of treatment therein, and is likely to reduce the risk of anaphylaxis and to
30 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.




25Exanpl e 1. Construction of reconbi nant L.casei expressing enhanced
green fluorescence protein (eG-P) [0177] The eGFP gene was

anpl i fi ed bWORdP/128488se chain reacti on (PCR) usi ng Expand PET§62007/000090
fidelity DNA pol ynerease (Boel aringer) and synthetic priners

BanHl - eGP/ f [5' - CCC CCG GAT CCA gi g age3@ag ggc gag gag ctg-3', SEQ
ID NO 3] and eGFP- 30 xhoSack [5' -CCC CCC etc gag CIT GIA CAG CTC
GIC CAT GCC GAG[? ?ftﬂgf%qw éﬁlént {He&BBYd, 3R ulCH K rdcomBRRhETBoBa@illus
a Barn H site end a I/Sac I' site at the 3' end
subsequent | gccading onthd prasers intstizain a@ﬂﬂf@a@us&empa@litt@ cgren ropiho wé%%th for

e R A, Ao i o o «

/Nhe | f r agrespectiejarebailbrs-aad an entigen, oo dstanse mrnmmmoﬁl_emogre@tky enhwes the

[Q The_ui dA ved b
| " resdltin aé]C?f]Yt gfgg?a} Sagfgﬁe gen | a?%fg tifl:!#\{l_n it %yg__% %‘éﬁé{:ﬁ@@ d%.ﬁlg ity
d oni ng of Hﬁﬁod@ﬁ ggpdreted il Bhaghtid eﬁméon ﬂm @ffnmdmmnit (43 alErgleoilﬂcases In

hut't | 0L79), b
anpl i 1 ed byiieRads AGEER ﬁ’éi‘%él@h el g‘%n%ok%w‘ ){?%L;f%g;ég% B2 combined

( Boel ui nger )ppaipsticny ot Q@édoﬁabﬁlfahfmrcﬁ),bam@afltﬂef px{aﬁa‘nﬁ nfs@ntion and an allergen. The

CCCCCGGATCCA TCAAGT CAAAGATTGIGC- D _NQO.
Dp2xhoSac/ r rqeemb EEREER 'ﬁr A@%ﬁﬁﬁﬂkﬁ’%@gﬁ foré&%{)mfcﬂ be
NQ  6]10 Theugeasdsl 4 %’Hd e khtigeffspdcifc Paphfladicoesseine dotminm thg imnBaersystem

HI andaXhoI/Sac site,, at _the 5' and .3' -end r.es tively.. h . .
t he sequencéllowe @Eﬁ?"?@@%ﬁ@? W@@%ﬁ%@@%@ﬁn@e%%&f his
GAA ATC MAdM&-ﬁedil ﬁ&&% VeerisT AT f0ok FiEAnGoN Rt Allegic
ATT CAT COT GOT TTC TTG GAA GCC OIT TTC GAA GCC AAC CAA

AAC ACA AAASW@@Z@SP AAA ATT GAA ATC AAA GCC TCA ATC GAT GOT TTA GAA

OTT GAT GIT CCC TC GAT. AAT GCA TGC CAT..TAC

TTG OTT AAA GGA k%ﬂ‘sﬁﬁw %ﬁh% Fventoiamashpe Kanily d%{t(‘? WMC&I
ATT GGA5 20 Gfgést %&@ S AT ORITORG GEQedEbeGhY waiyAofIhE [AlIGVIEDExGAflary

GAT GOT GIT TTIG ATT OCT ACT CAT OCT AAA ATC CCC GAT CTC
GAG (SEQ | Deﬁ@mqfnsmnc%mngemp tibcl oned into the Barn H and

Sac | site of an internedi ate pTUAT vector (Fig. 1B). Subsequently

the Barn H / Nhe | fragnent conta| ning Der p2-ui dA- [hch was
exchanged with the BarEXEMEBLA IHMENT S OF, T &l | us/ E.

coli shuttle vector pLP500 (Fl g 1A). The ui dA gene was then renoved

by digestion w t [p138pEtengiaty reﬁ:Hoﬂgﬁérﬁ:lof 1 eqwhibimagt iaoto@emﬁ«usaoﬁ tha ig¥ention, a

AT S SR L 0% B oy
o e

suitable materi a art was ca ] L
usi ng vector, pL.500 used for expression of a mite allergen (HDM) gcne. Sites for restriction

enzymes are indicated. The segment defined by the BamHI and the Nhe I sites was replaced
by a sequence encoding the Der p 2 antigen (cf below). “ldh” indicates lactate
25 dehydrogenase, “Pldh” indicates the promoter sequences of the ldh gene of L. casei. “Tcbh”

indicates a transcription terminator sequence of the cbh gene of L. plantarum.

[0138] Figure 1B depicts schematically the intermediate pTUAT vector used for
generation of the Der p2/mite allergen expression construct in lactobacilli. Sites for
restriction enzymes are indicated.

30 [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




30 Lactobacillus/E. coil shuttle vector pLP400. The respective
sequence of the Blot 5 gene in the vector pLP400 encoding a Blot 5
protei n t haWOl246KK348%e 17 N-term nal am no acids was: 5' - GGARGZ0(R/0CHA0
GAG CAC AAG CCA AAG AAG GAT GAT TTC CGA AAC GAA WO

2007/ 123488PCT/ SG2007/ 000090 47 TTC GAT TAC TTG TTG ATC GAA CAG GCA
AAC CAT OCT ATC GAA AAG GGA GAA CAT CAA TM CTT TAC TM CAA CAC CAA CTC

GAC GAA 'LTG. ATC ATT CGA
Gan O™ car B et AR A e R Qe R B GoT TG

COT GALA. 10 5 ANfIRCRightd 2006 TsohhardiliTy TREIHGAboiehiortal QaddiaolIACE.coli
GAA GAG OCT CAA ACT CIC AGC AAG ATC no CTT, AAG GAT TTGAAQ%DGAAAC%;
GAA CAA AASshets vagicr, GRF0Q Tikewisp uaddorempression A e mitsedlergen (AP M) generpites for

PCR f i i :
rag nen}es%%ﬁ_&%gggé‘% &E&c(%: b -eE%ﬁﬁexHFdeﬁﬁEB HAthel BShLP aff ﬂx%rlTI\II?]eeI :Isfces

i nternedi ate or (Fig. ubsequent!|y the Barn H /

fragnefit cofwndértinedywsk veplacel by aiveqUensh engpdineghe Rlgisrmydgengof telomd: Bar n

H / Nne | fragment of a Lactobacillus/E. coli shuttle vector pLP4
(Fig. 2). The uil@MljeRigwad depieis schrmansallshiie dreirhaeiing SxpressioRAEorr Brig>08,
re-1igated 2 ;ﬁgﬁ}& feiéé}g%lg %fg.%%{o?ttﬁd%@n_ bOLRAROA Bt 2 Zeaiuiint GERILRSHIOBE the

construct was subsequently verified by nucl eotide sequencing. .
[0181] Al | piesenhinyemion. Thd rentet gerer maybe aispthiningiuded ssAENE? Gpragiitermite

in E.coli 1 ; rANalin s eg;mﬁc casei

Shi r ot a- e@%ﬂggﬂ&]09%%%@5%@52@2?%%%%%& I SM%%)O%'[ aini r?g t he
pL500-1gG-P Const@!ﬂﬂg @ignu'i:@a%p' | CRLARICHR) thaNskitHab0s ¥asbRlonWRERT pSIP412,
respectively culturéed 1n MRS nedium (Difco Laboratories, 20 Detrojt)

cont ai ni ng Petjangthemexampleraionyesian thejimayybednplyded m yregomapipant Jaciphaciius of the
Wh th . = . )
en the c U%%w&g gﬁgﬁﬂtﬁeg @E&nc@ En&?%ﬁ%% a@eéegclﬁ:}:i 89 Ahgrdnt thePeoTlmadeEHain be

harvested a wce’in PBS S were resuspended in
1 m of PBSngmducgdat the site efiteiepeidmizoedal m croscopy. L. easel Shirota

contai ning the pL500 vector served as a negative control.. 25 |.e.

4: Tranl ocation Bi43]. Figmes sbaps Hheadetestion %ﬁeéoﬁg%@?prgssffé‘tcgﬁggppz m two
[0183];5T0 examder tdigotaBilyi KO chicP BHRRAhO. LrrpRshl S BPtteatSP Wastern
Peyer's patches in mce, 6- wegks-ol d Bal bc/J mice V\g&[% %ralj%% .

admi ni st er ednmARRAblatyA 60218 BanlP” cellsivargyisdiie & e pfdysis puffer by sopication. The cell
Shi r ot a- GFPyy Ls sobirhted 8n 2 AbROBiPLIingBUFEPAGE geDatd subjases W Western
days. on theFrf B sBpickeed B » i doputid sibge

OBy O sk, o dous S o ~oHaL P S Bhgion
Peyer 5. pat £ B B o R o e
WO 20@0 123288rsrRdscEsuAvEio (Yegma, dilution 1:5,0003 developed in
Superignal® West Pico Chemiluminescent Substrate. Lanes are: “M”: Pre-stain / biotin
protein molecular weight marker (BioRad); (1) total lysates from L.gg/pL500, (2) total
lysates from L.gg/Der p 2, (3) total lysates from Lcasei/pL500, (4) total lysates from L.

casei/Der p 2, and lane (5) recombinant Der p 2 protein produced in yeast (200 ng). The

were used. Signals were

25 arrow indicates the position of the Der p 2-anchor fusion-protein. It is present in recombinant

L. casei Shirota and L. rhamnosus gg, but not in the wildtype used as a control.

[0144] Figure 6 illustrates how L. casei Shirota-eGFP translocates into both T- and

B-cell regions of Peyer’s patches. The photos depict the view under confocal microscopy.

Shown are (A) life L. casei Shirota-eGFP and (B) cryostat sections of Peyer’s patches from

30 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-




48 Cryostat tissue sections of 2 umin thickness were p. |aced on
silanized slides and fixed in 100 % acetone (+ 0.02 % 11202) for 10

mn at 4 C WOhWERS4880ons were airdried and subsequent|y wPSHEG200 98090
times in PB ST (0.05 Tween 20). Fixed sections were then bl ocked in
Utra V Block (Lab Vision Corp, Frenont @&, USA) for 5 nain at room
tenperature. The bl ocking 5 solution was renoved and respective or

combi nat i ony of g El%inzﬂl?) -6t Jand. B cell regions
phycoeryt hri g ?%gﬁju%éédgf%gﬁﬁsﬁoggg@é Dqulleosm ences) ¢
diiluted 1: 1@3pﬁct1V¢1?BS€if thorramerfishdy @%rmsmsalbﬁm%C@ﬁW% ﬁdi?ﬁﬁ’f‘-’éo“n the right,

over ni ght a%%,ﬁ,h%dl 164 tﬂ@igﬁﬁ@%@?iﬁ?@&ia ihfe S %Eﬂﬁ%ﬂd@cgﬁhné nfR&lhRAScopy

wer e washed ree m n eac des were
mount ed in Eialwrs&iadaee‘l’fm Reapé Shirqi@alObP defh oy pietee) distréhujien in fha dreell and B-cell

conf oc 10mcr ion electron mcrosco
( TEML ajl E@?g@ﬁgﬂﬁ%‘gg eyea(r%ﬂ%rf)%gﬁﬂ ?ssues fromorally Seopy
admi ni stered m C@ M@[ %‘g%ﬁ% w%%ett{%nab&‘e{ohf&r!ﬁ{aeéiﬂ%% SProla G irko the

casei Shirota an protein. Briefly, tissue 15 sections

of Peyer's patukesf fnoum(A) ewl fadvingiphie (B) calladePershis Potchesdurtransmissippplgctron
over a erlod hyde
overnig Et at™® %Opﬁ—ﬂglé E}Igan%(ﬁgéﬂov)%ed%ds{ﬁg §t°§?“/| ‘Sc:%'cef% EJ %{3 og m um

tetroxide in cac fgf Bbwalihe iRRINRiELHIPEG RIS d c‘ﬁBﬁﬂi"’I‘%@ﬂs co—cultured in-
dehydrated in i n@qxgy ‘nggnsggﬁtraetl ons of et hangl ufoI | owed

final ehydviwi eith ancasemi%om 4Py Teted mesanissic Izmphmede (MENs) oells Bhﬂéépnpﬁytes
a 1:1 mXxtugg Oljaﬂf%rrgﬂgl ﬁ%ﬁnﬁg@%ﬂﬁ&oé%ef 25 Igtlggf f‘ﬁ% dnbwed £¥1gﬁ@i@§ﬂ@ﬁgease in

in epoxy resin t'ra- Chi N Sect1ons were mounted on cop %

st ai ned wi t AGHrRogtbkine produdioandmparad tagiontrat af Gaﬂﬂfﬂm@ AR T"Cﬁ‘lls from
transmi ssion el e n .m r i aR8ced -
het er ol ogoug %%?p(&tans""g‘feolﬁmof: gﬁgﬁ&gé” 1&?@&e§g§%fﬁgﬁﬁk(}g§9%§z (%%%Eg] et an e

Initially, tegubasxebf’BEF-lﬁnradelcul tured in MRS nedium (D fco
Laboratories Detroit) at 37 Cin a 5.0 % CQ2_i ncubator. Conp
cel s BF L. easel0ld@l &Figrephdemcts rtbarincegape napewaﬁp@fgﬁ%ﬁa&egs @W@Bﬁfmaﬂd

0.6), was hﬁ/?egﬂﬂto[}g IS4 b?&@’d I*é\j’%ﬁ%" np'r%éeefed(v'éi@n %ﬁb@ﬁ@mﬁ?ﬁp@ ¢HIBL/6 mice

7.4); 0.3 resuspended 1 n chil .
el ect r opor atiecrombily Admin{spBe! Wﬂh%& @@@ﬂouse o1 raepmBieast Lo/Pyp e widiypgal.c/V or

PLPS00 or php ReEANEH gﬁe ﬁl%né%:ﬂfga) cdﬁ@&uﬁ@ Qgrstﬁér MRPMicEWhR sacrificed at

suspensi on an Pans erre . Guyette for eleetroporat|o
usi ng the G@lmesnﬁ@tf §®dmg|and B‘r@iiwomﬂdrfmm Paes’s paichesdor Ef@ll@ﬁ%t}oalassafﬁsmg H'-

p. F capacity, geﬁ&f) 28‘%@%@%@% i §8Tan Qéﬂcé'd}g% reSACe RIF dVB§/naleslﬂ @m pg/ml

was added an 8PCT/ SG2007/ 000090 49 i ncubated for
3 h before mmmémaowaaﬂs)qgaar (B Fi R %ﬁahglse}fy}pﬂﬁ%w@%eqtgiq }y@ph@))des of mice

[01871 Extragt | an Q) [gj ﬁdw%éc ease‘]rnLgﬂa; PR, é(n—@)a%%' shotvh @b 3&ubset of

and het er ol ogous expr irota under ‘consti tutive
pronot er of 0D4(*B;as @ﬂs dn ghedtubspterig dyrahenaslen aveimsi spetuslyrinereass in both Le/Dp2

previously de ccine. 5 (1999) 17, 17,
2117-2128). aﬁ?ﬁ O%q qf%%?ezﬁgf{hﬁangcé d bacteria culture was
harvesi£d and pe 8d.basbe bR mlctﬂBL/s
was dl%%Sted in It’dégklo ?@% %‘ggflg?thlré nfﬁﬁﬂﬁ%gfcﬁgé%ngﬁmm) bﬁﬁ % T
i ce and t hembed were ethbbémﬂSt@mqf FBQ@ g(re:a?rzzfé@r%lal f@wﬂbﬂ'ﬂﬂﬁ@qaﬂcos

Wzard DNA Muﬂ&? f:xga[&léﬁletd I_(c?\rf%pfg/@pQ throughout the experiment. 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
30 immunization of recombinant Der p2 (50 pg/mouse). Subsequently, all mice were sensitized
three times by epicutaneous paiching (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




[ 0188] For heterol ogous expression study, an overnight culture of
Lc/Dp2 or Lc/V 10 was used to innoculate MRS broth (1: 700 dilutions)
cont ai ni ng WO 20087/12B488r yt hr omycin and 1 % gl ucose (W v) i nPETEEG2AHG7/0008950
Fal con tube. Cultures were grown overnight and cells were harvested

at Deo= of >1.0 and washed once in PBS. ¥ells were resuspended in

| ysis buffer (PBS containing 1 % Tween 20 and 1 mM PMSF), soni cated

(10 anplituge o GhaNge é&& for MbBRoAIR & cRidT(MEE) afthitd &n S@bitbhecells from
fraction were“separated on a SDS-PAGE for Western 15i m’runo-&)l ot SSay
usi ng Der pReseufiave swerll nodas (MBHY andeplesevsse pbigined forprgmagy gud secondary T-cell

Co-cul ture | @H om spl een and nesenteric | ynph nodes
wth wldt y%]ftla . ég?g@%h‘}‘aﬁ%{% [ 01891 Cytokine profiles were

det erm ned for Fighfd lifslﬁ;%g%er?Q:sﬁéﬁiﬁ@{nﬁﬁuﬁﬂgldﬁuﬁﬂréé@dlﬁéymﬁe kinetics of

easel Shirota. pr oxi mat e}g}é | x1C mesenterjc or sorted CD3+ cells,
from spl eenPerp2-Pedifig serupr BB fopmiceripesiisng sadberst pik g pE sheyed no significant

co-culture. 4 S Seiceh i @FveWY. idodViRat fed with
broth (D fc%"@e%%l&:s&rgﬁ% %H%e?%l%%%w}l?lﬁcubaﬁggél Btﬁéllta il%%%eDGQO. reaghed Oe. 6Wl

An al i quot ld/Dphexuibltedisignifieant wtistvation wf deF icampmsd to dae NAHCRPNPIBUAR) and
and finally, rgsus edy 10 oT= ' hEaf B CHIN UL i 1
was washed It‘%?c(ﬁ ?‘ﬁﬁgB@}é %@ %%gééij%ﬁq%g%%h%igﬁg iﬁé}%?@?ﬁ%ﬁ?ﬁg
in T-cell ceHatletrge, raveala forG8alEUO] eppdiceteme(c€amdesl Auandi ke/Y woplsatian O vs.
dupligate well. i,n.a final, vol of _ o] I = .
curt ol o aveeng Byl R 1gyel S aiEE séeBNall 4ol Alhed o B that i not
%340-h5; 1'1[ 1, re&eii’? s.d ‘&)osiC:(jﬂnlyuLdWB [f];ai nedea® ys.wWe) fxl:ubtt ameQ!'alldﬁ IWShTEﬁdeSUH
post cQ-cul tur nd_assa [ - i / :

ELI SA. 30 Exg’ﬁﬁls dhf éﬁ‘ﬁ%&?‘é"t F%tﬁ%?ﬁi%;ggﬁ?“%%é/ zﬁﬁcolé"%gewu ném’“h"“* S
[01901 A stemistigy. heat-killed Lc/V and Lc/Dp2 required for the entire

f eedi ng experinment was prepared. A fresh culture of Lc/V or Lc/Dp2
was grown in MRY0BSG]t FigunwD120Bpick28 4pekaT reudle 0 /sovenJocelle fulpamedyesatrere

37 Cin 0.5 9 i ] i [

based Ton i HEBIT B HaRa ol (b B3 ly SRRLERANGNG T e days

cfu / m of inché presence B E.-2eGnithenintindayraf coltuec T-gelly wers/poplied by Figph density
trif d. at. 3, 500 r. Q- i |

tu e 1n peTuER: RrpRirE hl pAR A Bt e e USRS Hce of 3 x

8.4). 5 Thel@eAPG/wkrand $icope Lbgtirhl). Cavied pstsl eensistedpfzells iathodesepgspf Der

8.4) buffer to.g final. concentr.afi i %’()E% 9.specifi
al i quoted i #4(5'8% I%eéd}a mer %H%g%dcﬁ}oﬁﬁ?%%gp{tggﬁén or gA"?'ﬂ% grc e??egl ©
were tdoen hgddenki-bilisdiom LO/PpE fedmidGompareil o AafgE) pndiadt protnse My fgvels
and subseque r frozgn at - (0 C ot il }HFE SETFNRS B th
viability O?Ptfé%@[‘%a??’egf@ %@ pécﬁ@url ngéljgncygn e Zfﬁfz’teﬁ% owever the
Exanpl e 9: DeDpltfednmist preducp® higherilévels viifmegihtotiukytnkiness fE@EEBsand IL-10)
[0191] The | evel s, of [P 2- cifi and 1gGl were determ ned by
ELI SA. Bri e??@?m%ﬁﬂelf%yg‘a%rs@fﬁfﬁggf%?% in duplicate with Der p 2
(2 Renal) coat edgysii §y i Gito B BN YCAIR I 26— rom MLNs of
nonocl onal rat a[r??lgi]m?l @Ellgégél%g?%@gﬁa a?ﬁ%‘- ° ] o .
25 mice were culture for 48 h in 96-wells plate (3 x 10° cells/well), in the presence of anti-CD3
and CD28. As shown, the L.¢/V and Le/Dp2 group produced significantly lower levels of IL-
13 and a non-significant decrease in IL-4, IL-5, IFN-y and IL-10 (levels similar to Ac mice)
compared to the NaHCO; control group (A, B, C and D). In additjon, MLN cells from

Le/Dp2 fed mice produced elevated level of TGF-B compared to control groups (D)

30 [0152] Figure 14 shows the profiles of cytokines of the BALF. The BALF cytokine
profile of mice fed with either Lo/V or Le/Derp2 compared to the NaHCO3 control indicated
a decrease in effector Th2 cytokines (IL-13, IL-5), proinflammatory cytokine (TNF-ct), TGF-

B and the chemokine eotaxin.




15 nmouse 1gGl (Gl-1.5) were used for detection and fol |l owed by

addi ti on of ExtrAvidinal kali ne phosphat ase. Signals were devel oped by
addi ti on of Wo-2@T1234#8enyl phosphat e (PNPP) substrate. ELI SRCT{SGER0TING
was defined as the Dos= reading corresponding to the reading of 1
ng/mM of purified nouse IgE or IgGlL in ad4andwi ch ELI SA W|th

anti-nouse %c as the capture antibody in the sane plate. t he

anti bodi es used rch d.fr Bﬁ@ dl

D ego, CA). r@fgﬁ 1@3% Jpﬁ&"fgﬁl{al lﬁgé ?&gﬂ%l iferati grrll e
assay \ﬂz&é QBlairEdd! 1 pﬁmdemsbbsha\lﬁemy, faranalysis eod msmlmw@ Hi%H gtaining. The

di ted with 10 % h t
(5t ertel | TeHRQsspeints © It ey pLAAE SRS Sy BE tuction n
pyruvate, 1087 Plat ccﬂﬁaﬂlsﬁm!a& tdlm@d%dec‘bﬁ)ﬁng oidy adrosdl cm}hmgq(c&cm (A{.]—Ijatadﬁnimn only

{echnob ogy LEPEAGAbica v ahA redieton I e 3T DL oRG S By dol BepbEextibited

suspensi on SsME@p@ée%ﬁ%é@@f thi@6p1EBES aibnddites md d@bmqﬂ:ﬂe éh thel B’ALE Ina tissues
performed. Spl eenocytes (30 x 106 cel |l s/ well l.t.ure | &
Bl | 5. pi alFem a0 EPRSERARTGRiE0 Aok £l ST e THEMP ot AR TLLiRg Sphund fecigns from

presence of 0y drddgl £Ghn‘ai mR%r(G%de)* sHOWeE® WaNEowidoftrigithdliatrehag a:)ﬂanﬁnatlon

m of culture nedia fromeach well were replaced with fresg];Don t.ure

medi a cont aitniuwg Pparerrhyme Wm&w& BEpmmayEy 2158 in g T spaces.
with pI aC U%E'\;er 11\.{3% &QQJS/ &%ﬁé@ﬁ@gﬂl Hﬁﬂ%%dib/\@tc ABADA gAfups showed

every or a total nine days of ure. C

p2- speci f i cdlﬁ"ermt |degiger Engsigrate |Téd Swfq?fl %%It\le ma&emﬁmf@&cmﬁﬂy&%ceﬂs
dupl i cate OQ‘“E% gﬁ&%ﬂﬂai J&R8. dﬁgp%}ﬁfvel GoE Mic/1sh2 Y nice (E and
each wel|l contarn é{hf&gwagsrl T- S? nyt grrym nﬂfg)reat ed A(g
and 10 ji g/ B showed p%raatera@dﬂb’f#fal inuflamrmatesy @@l@atjﬁ,/hﬁmg profile gpilagtofhggiol Ac
culture, su atant 5 were collected and stored at -20 C. Mesenteric

| ynph nodes&? ‘Ns) cells were cultured in wells coated with 5 pg /m

anti - (cl one: %ﬁ Pighlke RN etk i mERREGa eﬁ&h@ﬁ@gmﬁzl BD ke (ﬁlmﬂ&uﬁ& QBgifhen,
from Pharm n Oxford, UK). After 7 perwﬁgsnt 0, 14
col | ected af8? 6#@93 HEre oSt tbb’@ﬁ@taﬂ?‘&ﬁﬂarféﬁﬁ ﬁ%?& o fay
duplicate b S LdpscifiPheram rahdtx aseayllfmai
t he pr esencéﬁndz?él%Elélﬁy@g %{&tlé@adbfé@ F\ll@ pgcTGF 13 2%1 | L- %(S 10 o
cyt ol ci nes. detemnsineddey EhﬁAb@%ﬁ }é@e‘i on fhsulgk 1pyel. 4he miceswerp subsgquently fliyided into

TNF-cc, andgl, @%@@%}39&'&% V£ hfcd QRELRA MalBPwiE lelthdt 14TEC@] bilfer, Le/V or
jlg/nl| Blotln

cl onal’ anti bodies to the respectiv H
| L-4, 20L- 5, Lp/Dp2dor § qu}@, mmiosa penfAwy Pothresconsequlsg das %r"éeegs‘gv 855 and
recommended @yxﬁfcggec%m%ws ubé%ﬁéiam&* maﬁmwaﬁﬁop%pbmﬁﬁpwoasegs&ad Bfeck

standards int LI SA assay. anti bodi es and reco n
cyt oki nes vvhart@ nﬁlp@)WﬁBDhgﬂ@g@fi @ﬁé‘éby aezpiph i AdRE 92 (5 é}ﬁlﬁl&jg B Feedings are

linless st a gf%\é ffed triangles ? Rl’%@iowTéﬁe ddpisieh kinknk Aﬁﬁh@i:hﬁfblﬁﬁtﬁ after
was perforrre u5|n eyer's p s (1 x 105 cells/

co-cul ture tictlastAb@iengd mlcw@r@:éacnﬁp%m@ BALE rpbiineg; fpﬁél\,\#%r@“ﬂ gpllygovgt and
10 ji DX kI foRah¥Rsferic lymph
cel | sgiv\slreﬁre %Fg@%mﬁ%} %&ﬁé%ﬁgaﬁg ﬁ@%&ﬁ‘ﬂ@’}%%dc%l%oxp Lite Science, =~ %
Boston, MA) nodamqwmemd isplevre steze obtsinedglon eintarEnd fSepansrry 8- celiaien and
i nstrunents é SIS)Norvvay) After adding the scintillation fluid
(Amer sham BPOSE] enc Corp), proliferation was neasured by the liquid

scintillation co §§' gﬁ% %b%?ﬁz-sﬂéafﬁc Jﬁdﬁdﬂ% ToBHlin felYonsddI&he kinetics
ex Xpr €55 e

proliferation in as ratio of |ne|ncorporat|on X
by cells inofBer pz—amrﬁ@esetadgﬁh&(}]l @11&1&@%&@@%@@%&%&0 price were as shown i

25Exang] e 1%1g I%‘?‘i(% ér}ﬂh ﬁalfh%os alid Qe Eﬂoﬁéﬂh@%ﬂd a decreask Qllﬁé] pMp%@lﬁW‘iéE one

injected i.p ture containing

ni dazol am zvesk afigrrihe fthrt afifesding (4hdhe 167 Bvelgirenped é}gﬂ@mﬂYcﬁ)f Lé[r\r’geandr'fwéDPZ
trachea werg £xposed 204 +& AR 36 bB¥rd LRCHRP THE WnstRRFe GAOM|RINRGEL (at

day 69 and 77) (B). The Der p2-specific sera IgG1 was significantly elevated for these two




30 three times and the fluid volume pooled. Total cell count and
duplicate cytospin for differential cell count of BALF were perforned
Briefly theWwdd0HR234#8 BAL sanpl es were deternined, the saRpFe&205/080090
centrifuged (700 g for 5 min at RT), resuspended at 1 x 105 cells in
100 pl (PBS /10% FCS) and cyt ospi ns were4nmade by cytocentrifugation
(300 g for 3 WD 2007/ 123488PCT/ S&2007/ 000090 52 min) onto poly

bA) S 1 e RRPE AP FLBOPEE B R DAY PO BPAid rEbipa b afe
st andar d prﬂm@mrcﬁale@gm((ﬂ(éndm. Differential cell counts were

perfornmed in duplicate on coded slides for 500 cells from each
sanpl e. Level s of0156]- Figire- 18, sioie- &, profde- ofl ssledtedotyirkinesvefespleen T-cells.

det er m ned ELI SA. 5[01961. ngs i

fixed 1 LOSBPBTHE i CURGEmALY BtesiBL eRE I (R B 2 TR Bquently
(2 um t5hi ckjorwasitesisdss sethe hrsserge 0EMa2. Omthp bitioday afivultere] Tekllawere purify by
infiltratiop, usi,ng.hae oxylin.and eosin E). : .

Pr ophyl act i 1°P@§F‘ﬁ3étﬁ° ﬂ%&gaﬁ@ Wp%%t%&g% %ﬂsﬁ%%géﬁéﬁ%%goé# hin the
exanpl e i || peként 6631108 APSrwel agt Béd 2 Aldrpen (Hipgrml. Gatol kiells exhsisted of cells
reconmbi nant L., casei _Shirota expressing. Der .Lc/ ). i.n

conbi nat i onWHReW dercp2. fgurs W@é‘GfW%PQ%megif?fp?ﬁf}%ﬂ%ﬁ%ibg ]?IélgiAr‘r@nOth the
(cf. Fig. 194Dpbhedpkassnupedaiel sighiSichagedens iwppdidiond @it stakdtadll -5,
using a Der p2 induced_ experingntal asthnehn‘ﬁus del }{%ﬁn‘%rg?\?ﬂg%di a
sensi t10at | Brr1ByLsi) Anchapenrpigpibisand deraease By Lot Sl CHREHE /-3 BIOUD
The present (@xayptie BEBEB1 brodublistswiallRdecrawd (R N IFNE@ yodatticdria dbtgeted in
adm ni stered heat-killed reconbi nant L. casei Shirota expressing Der

p2 in conbi AhthedhedBIWPS. c. boosting of Der p 2 in a prime-boost
strategy can be eval uated usi a pro | actiic reqgi nen o he [ .
2-induced ast hnnﬁ]r%gaeﬁ'll%‘b‘ie.fq:?%wslg)?? 8 E%Iﬁ?t?‘%lc%gﬁlﬁf)é’?c%ﬁgﬁsg’ﬁ%%é)g@ ph
mce fed wi ha'clle@,icfﬁnﬁrroﬁi_ald%ﬁl _bmf:ﬁ@e;gaﬁ% ijﬁ@!:ll_ -rigtiéd @ALNEY Werelonlthrador 48| h in 96-
present_ exanple heat-killed inste 0 ive re i t il L
Pere kg SUHBBIED F0° eietralh: A Bsenia i A CIOR G Mgt dels from
satisfy saf gbih th€D&DHE RBDLE VOstotgtothpred to he WaHTNg dupadhbyedmcytbkiael profile
organi snms (GWDs). It shaouyl d neverthel ess Be not ed %f alﬁ?dnabgji_g%m4 I
that the | a8orscd P%%Eﬁéﬁﬁ% eFasE i/ és"‘}n é’&"'%@@&éﬁ?}? Cytokaney |
Oral feedi ngs Was) CaariadapU - B gddtitn) Hea\GIUp P prodgetioneed chsyate@apasdis from

& sons, inc,, NY). An aliquote of frozen heat-killed Lc/V or Lc/Dp2
descri bed ihom%?@%ww@ﬁwaf#l@ﬁmqm& ature and each

nouse [eceived o of 10 1.contai ni.ng 109 I il .

Lc/ Dp22%br 100 plﬂﬁﬁgﬁzfl‘i%ﬁ? %&g‘?‘g?‘hﬁé’FOﬁg%sﬁfc%S‘r%’“?%?%gé ?oﬁg‘glé@g?ﬁl‘?}éeryé%&g“d

in a week, bom dthetentdtheosslcatlienpe afd BAEF stendybtaiAed dacybkirendaly®s. In both

all mce were j ni.zed.subcut aneousl.y w r p2.(50.]1q/ oL

NI e worte LI e IRt Stns e tn e e B g i A PR Gt decrease

(at day 22, i36otarmi-5ahd préihfiinatodylgtokimeedkisy Iofl 3 cleh IFNeg TNEre, BOF-f) and

exposed epicutaneously wth a snall tch of. uze nt ai ni 20 jig

of Der p2 aF]I“EF‘g%?F éﬁ%x’\l%léé’éh %ﬁ?ﬁ%seté?ﬁgfe\ygls 5‘%’%9 %&Eﬁoﬁoﬁ? Cgflﬁ 8&9? e

third nsitizati i.ce e.chal L.en W i o} it r

02 (1 75710 P RERe P ho0Gt S5 AelppbOReRel AL in the| BokFland o

2007/ 123488 BfotlcR6at 0k TRADARIED. Analyses of the BALF indicated that both Le/V and Le/Dp2
have similar number of total infiltrating cells with the aerosol control group (Ac) and is non-
significantly lower than observed in NaHCO; group (A). Differential cell analyses indicated
a reduction in neufrophils and eosinophils for both of these groups, no changes in

30 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




bronchoal veol ar | avage fluid (BALE) were obtained for differential

cell count and cytokine analysis, and the lung for histol ogical

anal ysi s. SHO807/B3#B8nesent eri ¢ | ynph nodes (VEEN) wer e obtP&ITYE0874100090
cell culture. Blood sanples, taken at day () and every week, were
centrifuged at 2000 g and sera were coll42ted and stored at -20 C for
determ nation of 5anti body |evels. 10199] The kinetics of Der

p 2-specifigc se ! . f: 1 r

Phe Narcrs B W Y o bl EHRes i o biRINAS, RS HbaR: lung
al one can stigspesest migErpmoNad€Do group eaxhibited diffirentadegresh@nadersie 1 seygre) of
11). There was no.significant..di r i - i.fl

setum 1gar Feve S pgpagery B OB RBGhod hORnH s SiopBEla ices (4 and
studi es a cBydunRRitiviigywbethebeLaliV ¢6 afl Ihakl EyDpRi @eandFp dscmiosnshioyed 2
T-1ynphocytes in Le/Dp2 fed anjma . O 1 ce ! .

moni t oPed. B8 %Cﬁgg%%’g%m& F’é@%ﬂt&aﬁﬁ%ﬁaevs égrﬁrgﬁll%g&ngmnp%&%%%?c(ﬂcﬁb
cells were obtai far j . ) . .
ot - bl oo, - r DL Pl 22 8ot A b e BAREEL B o Rombitant actobacill
T-cel I s fr o the iipaehidveginem, wd Brospe of CHIBIN mitei wers ppaseihifized by erisptanous
| evels of Th-2.(l1L:4, 1L-5 L-13) .an [ O- i.nf t:Qr t @il :
(TNF-a), wiP3C %HHEGWE’M“P#@F%%%%V?%D%?ﬁjigrﬁan 3{ %é@i%ﬁ%hﬂ&lﬂ%%mg
2- Spec: fic Par?alday@ rcﬁllyi lfgarraid;ioﬁdmrs %ﬁ”ﬂiﬁiﬂg@ﬁﬂlﬂﬂyﬁl;xomedgmps (bb vy butfers n=6)
An analysis_of MN cell].s indicates that t C and L 2 :
T co 30 ductn tepgient rdieh L et Brep Y 02 ) S SFELD Bloup, Mice
redu ;:t io 3 i fieﬂe'—fe& E(jiailljnfo'il aamd}l |0£4Jxﬁeeky\bé’dﬁreb1egej 82 ahdi70 d&)t At Asy 80 Mbthogroups
m ce) and el evate e s of TGE-p co red.t ro Fi.g.
13). 20[ 0206 fthaﬂ%ngﬁggﬁtaﬁ@é?lz"é‘ﬂl Brep % Qe r‘@?&%%/ &Sﬁ%&é\ff&%el ced
a mxture ofakl(gEa)darPaididtot-cTRehdhbontiricte, | were tthlen! ppaiximsely 24 h. Mice

f-urther expanded, by two hi gh-dose s.c. . ni.zatj ons of Der p 2.
These Der p¥eEggaenfigdeat 482 dyprgagpip C‘Z’}’gﬁ‘g’ﬁl 831@?“':1 rting an

i nhi bitory or toleragenic f.ect on.existing Th- L '
regul d&ry cytol lfﬁ@ﬁ E%’r\'egé %ﬂeﬁwf.sy ﬁ%lcp%“gﬁgl%lg%h\fl:% %r ge- diter 7 days of
that Th-2 chdiidlfadding aldll %l Stepyitioni ofehd Pechs spenifeerampIgB2A) wiDpRedfved in L.
nm ce obtained after airways chall enge. si gni-fi t .
conpar ed tocﬁéh‘%}%‘mm zlb%%‘é@ fﬂ@p¥§$g1<4u%€£"§4’8?l eﬁaﬁ%{%ﬁ%ﬁ%ﬁﬁ%ﬂﬁﬂl ton,
]1: ed nice shm&aﬂh I ‘;rapzﬂ%ﬁﬁiﬁa%elﬁini;c-IgGlL(-l}DSWadsl sigrhificahllfF -attenvatdanithe Lodasaviblpl rggoup
or eosinophjls n significant. r i i oP-01 I .
Concurrent | ?f‘%tertlﬁégﬁs Hf@gvg ??Bmgh%é%ed&?m RUEAEEE ecfnﬁ}E%:lg’l‘f 5 gi %ftﬁ‘?“ga tion of
15}6\) : 22@% t 2 tg{ylegft@ir::mbda?g 31 fee%ijg@.tj[nmlﬁe ?&@ﬁgzr aflgplenicneyaakdibetsifom sanhdary khature in
Le ed m.ce exhibited a si gni,ficant.reduction.,in I i
cou%s ( cf . () yhiteapsy repyegert e I:?‘E?P%gdﬁt?j O} %ﬁ?‘%ﬁ‘)ﬁlgﬁ‘{e- Fk‘gﬁg g%§ téep?%@hd the mean
| ynphocyt es o£@ith bbtaihe®Abin fdold dellé BPQ fddadicai Tie, cytdiines psiftie phite spleauitcells
\ANI:SHCg WO ? n E gr?)%zn%:lfﬂggb‘é‘e%rsfﬁ% lwléc‘cpgagﬁg:\%?)kg %g]ng?t‘}{] rﬁé'glﬁrﬁngﬂt ?ascyo%gciﬁ{-feﬁ" mice Etﬁg g?mled
2007/ 12348&;9@@@&3%(@ | Ferafich, demfﬁglféﬂmd@um&ytcells ghmde%o difference in the
ai rway_ pat hol ogy and in mat o infiltrates surrqundi ng the . ,
br onc h%sgl veEHé? @B@T{{ﬁi?g‘.d i@i%ﬁ’ op %"FlaF%&ﬁ:’[ ,"C‘gfﬂ]@ fed with Jpgasei
from Lc/ Dp2 sheghampeskohenad isdiist antiiafulaetuefblanes (IL110n@d TGF-B) production.

i nfl ammation, having a profile ,sim/lar to that of_ Ac e.cf. Fig.

15C) . 5[ 020BpifRr-td mice WEQ) 1ypoghed ce %ﬁﬂ’ﬁr TRpargtant E‘s‘ﬁtobf“’lﬂ‘cq’}e%b‘?g?- n
conmbination with two S,.C. boostjing with Der rof ei n_showed over
down-r egul ati on §H6Z] &&%eé4r%§’ﬁ6sn%5§a,ﬁ“ﬁ?ﬁ %%Q%E%ﬁ%?lsaﬁ'ﬁggf%g?‘%\l}%m% Aot to
pr ODB?/ | aC]E | Ge d&a@&hj f@%ny'ﬁr%)} BinBing ke kb @, bk, éﬂ&@cfs ;;ma‘;lymml le'smemcmgim present
capabl e of inducing a subset of antigen-specifjc Tr-c t e

tol eratfte aiEEBHOTHFMCHAGOFSPHCHIRE ?Jagfoﬁﬁ‘igt‘%lr‘gdu&?d EWFﬁ @sgﬁgaﬁo’%ﬁj cells.
level s as Welghyeds:, kb febtfnihdnt@ctobatilles Y calskiaiiBtitdsy id Qevblsafidyofideh of Tr

pat hogenesi s 1(1)f allergic asthma and air-way renpdeling in this nouse
cells.

[0163] Figure 25 shows a schematic of the experimental protocol for the analysis of




[ 0203] The present exanple illustrates the efficacy of orally

adm ni stered heat-killed reconbi nant Lc/Dp2 or wildtype Lc/Vin a

t her apeut i CWOe0E2A488i n conbi nation wi th an i munot her apy PE{I/SG2007/000090
subcut aneous i nmuni zation of Der p 2 protein on a Der p 2-induced
asthma nouse nmodel (Fig. 16). The controks group used for the depicted
data consisted of 20 mce fed with NaHCO3 buffer. In this reginen,

mce were p ensi.ti.zed b ni cut eous t chi ng.an o

fed with eﬁLﬁE& gf“ﬁ?l"ﬁa?eé%‘sl?wgo‘? 9\%‘}0 T Y rémg%ﬁgecuggﬁ%g&ecmn

weeks. All WE@ldveﬁ@ée\(ED ﬂwg)smbchigaﬂe@qﬁn mmgp 28DBoM8 oatday Bed,| Sadillowed

e A Phpy 3 P Whe e FHRSET E FRLE 91690 o

pre- sensi tlgfqglel;?gy ﬁpPBS‘&‘mcﬁﬁd@meS(&landﬁ 26 Scrifidedaoirlda3 oyt fok Theell
no

De 2 (50 B , C57Bl/6 t d b
EDI Cgt énéo@%&%ﬁ%ﬂ?ﬂ%@l{@&m@ werg s tegrén? g‘%ﬁ E&&ug%g’(e)ny ize y

b 5 cpecit c. serlil)Ebigtee PG aamee tistist i ok fyped Rt 5oy ibics

I gE | evel s, Mideewére RV ﬁﬁ&&%ﬁﬂdﬁ@iﬂjé&ﬁdnwﬂwldmﬂﬂsetdmﬂe sgua:espﬂOcpn‘g) or a
six mce each Mce were fed_ or W'thcﬁ wa ‘@b Derp 2
heat - ki | | edhigh d@%s@h"%@ﬁ“@?ﬁ*mféﬂ & f/"\‘7 Ng-‘t"g?cggw iy 0r fkjse&f rp =
casei Shiropg é@ﬁfs%ﬁé&&tﬁd@%@ D@fﬁb 8 &QEUIQEQA@,SIgGQTIB%(ﬁn&UgGMQG)QHerS of mice
aut ocl aved gavage needl es (Popper & sons, inc. Ng%} 9@: %gaeg)

f r ozerOheatpikned adth lomy/dese chgﬁbzd%%s@r]?%eﬂ Ve Beiersh PY afz, are
room t enper gtiue.q W00/ GR34RBPHT 662008/ ARAAG Shidemts erREforpidEendent
recei ved one“dose of 100 pl containing 109 heat-killed LciV or Lc/ Dp2

or 100 pi ofanh¥@9CO3 buffer per day, for three consecutive days in a
week, for 5 weeks, startln at day

i mruni zed with tifdo @ugéﬁ}'t"ﬁ (Siﬁ%wt?ﬁflg% F@TF%&“%@?%%EEE@EP 39/%\'\%{5%1)0 CD4"

and subseq U@J%Eﬁ.«y(c@ hidoleB gD dMivd EendiwRIeloRs@se WD tfDep op thd fijute Egbmgh dlose
5 nmg/10 M PBS mce were subseq uentlly chal | en d tw Cﬁe? e%egi?xposuresand
P,

with Bér p @m)lOfrB?rﬂD%&anﬁ’BS})‘mlﬂﬁﬁ? x é\ﬂile"é 10 39FeR12

chal | enge, ﬁ@ﬁﬂ&ﬁ% @ SPleabdIRY wepé cﬂhxfefd&ﬁﬂﬂbbﬁi) 204 10 dyenPuriied CD4* T-
cyt oki ne ana

SIS | ung fof histol ogic st.udi es
Fig. 17 showls ofDeep P-reulé.trrpg EMERALYIST BElSS dyvithatisGRd @%ﬂ&aﬁg%f’f%m
specific | gﬁ@ﬁﬁimm@ﬁt Rblatel For5th8 lahal pdis Bﬂ@%lﬂ& exrésioughurifivd CIYE T cells
| evel was el evated after the 10 f| rst sub(l:lgag eous Immmpé& i,on

t
hi gh dose Dé'pmpa@ rapteladyraive, mice, (N ere, RGodedE 9TeCRmPaTISey £d bl the
si gni figcant Lynit@d dyfdiheatidid:t pBRAd EReknBbE@oRonbBaT e tnbteagRaiongl i ce

bef ore and after two consecutive aer osol ﬁ]ﬁl | enges (at day 69 and

77) (cf. Fig. 17 )166]Cqﬂil%ﬂrar2>8 ddphgs Babkipe Brofidaciff lymph eroded ;Ghultnees Mice were
significantly elev ted for

2t Gy 62 PRGOS oS S CAEd Te MERTIRT 0 DD dDPERAPIREg B 7S on

unchanged eygno,af Bahd dRaAKENGY 8ayciRlLlyenY acddshege havéstainadeilgured ®iDB.to 5 days
[ 0206] To det'erm ne whether there s dhown rea%éjl ation of .T

Cyt okl nes. pROBBGERSRELY: TOF g REEg o CHHe EERPF DEITisSereh o gplyzed for

conpargd t opeRtag! nguawy, Hﬁ@'(@?ﬂ]ﬂi@ﬂ)j Snd MEGFRS@) t fofrhstionysp BLISAd eResults
cells ‘Wwere obtainéd for culture in t presence

ant i - CD3/ CDE®WIY &8 paespRiatye ofcindgpend @b%’&%eﬁn@%p%@hi‘fe@ﬁ?s Py pquparison

both Lc/ DPZW%B P kelogehdTne® BIOWRA 05 gwbldikantudesnkenss fop idependent
cytokines (I'L-5, I'L-13, "IL-10) and a non- S|gn|f|cant decrease in IL-4

and TNF-a cemleed to the NaHOO3 group (Fig. 18). Interestingly,

t here was non-significant decrease in TG-- ct.ion both th
groups. Sinilar [W363hKHewe2%hqws c ﬁ@m’nﬁ ‘ise‘?{gﬁi Cﬁ'ﬁﬁ’)’ﬁ nlglg“@

cells 4y om Q%Btahéﬁshﬁé&%sm 1b%/dYsOIDIND @) bi highed@semana ssogmg)fafmnp 2, or

decrease in Th-2 pro-i nfl ammtory cyt oki ne

s, 2
IL-13, |L- wlﬂ%rﬁﬁsrmrdaﬁj Op# gdi&t PBnwels hgTvesigy OﬂéaﬂaPa”P? CU{W‘FSE?@@ aug/ml of
Der p2 protein. Supematants 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-f (F) formation by ELISA. Results shown are




WD 2007/ 123488PCT/ SG2007/ 000090 56 observed in the NaHCO3 group (cf.
Fig. 21). Differential cell analyses indicated a reduction in
neut r ophi | sSWard0%#38488ophi | s for both of these groups, whi PET/SG2007/000090
| ynphocyt es and macrophages counts were unaffected. Only the Lc/ Dp2
group exhibit slight reduction in nonocyd4es count in the

bronchol al veol ar | avage fluid (BALF) conpared to the other groups.

5[ 0208] Lung tissues from: r I 1 te. Qf 4SiaXd a&hwi
o oup. wer o RIS of gy e B SRERRANL ifkal] £ ol (u0 A5 cdbai with
of |ung sed@Bps00fchedmmriasy wloHI; prd.05 [ twoitailedSGdentds Hestshowed a

background of mininmal airway inflammtion in |ung parenchyna with .
mi ni mal i nfl amd0168y Figuke 3¢ denicts the proffemstionand orckinesjseroate ofpiigsretpecific

lung tissu f jqoce f i bi ij I :
00 L0050 MRS TP Lt e e
sur r oufidi ngfréth eplehsoyts sulawes dfrmice patdhad vathaiepe EArRerdpBprotein. TH2 cells were

Conpar ati vel oth the Lcl\M, (G510 - 15812
showed a grcé%ql'é@a Y &B{% nél?gﬁ "i%r)l%q amréfé%gﬁrpfﬂgt vev@l lfFu}g\%L E?g ).or HD
profile si nHDWTHZ) of fdtr x¥f pré@inybraone (TH2 alone) in i arepénse oArDEf proteyf for 5
oral admnistratjon of, live L...easel Shirota . ] C .
15pr esensi t %an‘i"msw réfpmhfgmamt f?ﬁlﬂfﬁ’fe'\}ﬁ?lf fgr(gpgﬁlr:g}odg Kpressed as {ig ndex
the for goi ner Exasak QBneHy). Sijetmime waehpeestararee/2iss myl dssayed for IL-4, IL-5 and
reconbi nant_| actohacj 1] i ead of heat-inactivated |actobacil]i

the prfsentTeldpsfeeton dﬂ%@? iieé@tst ﬁ@wﬁ‘gﬁleﬁv erlag‘?/gfl:?gglg?ﬁﬂgﬁ% PP, gean +
Shirota expyess i @mparisd with HO24 0dmpdikon @it TH2cAomeSwdalt e cestpebDy. t o
detente their Der p 2-specific IgE and 20 1gGlL titers. Al assays

wer e neasured by[of8o] SKigueé 31Rdepicts32 yregituen amseteire agaal wdies piitutcaembishnt L.
with 50 jig of, reconbi nant yeast-derjved r 2 aller [s .
PES for 5 dee SR SReeng Sed Ol e reBefbi SHPES i 28 Hyfhee
After restiNgHEOL (ni4),day@ei/SIM0P (h-gf anéddponcefikrueBlo tb (Ldewki/Bl a4y, Mice
into t groups. (Lb . vs huffer) for.tre nt studi.es. .1

Appr oX¥Pmat eW?“%fBéW&%I ]IS"QBO?E"‘FI’? © F%c@o(;?ﬁlaftﬁgﬁ UL FRpSCRIIVE Ii%&soﬁér]‘]ﬁ%( (fmdicatgd by
pl of 25 bi gasa)nedtal feedihgeackeineuseadodedenat 20fdostseofsixiOhilie Micet wige bled
Lb group. Cells were washed i wi th bi carbonat e .buf b .

f eedi ng. OwW?el‘iin? Bnd Bﬁeﬁlﬁraﬁéﬁﬁﬁ% ﬁgﬁﬁ?ﬁ’%’r SEhE KWB?FEI\?%‘%@ %ﬁ{eﬁ){s %‘gle"‘y ELISA.
Feedi Nng WasSNG@ Wére dacdificediah Uy po80arldaB el ffopn Peyet’atpaichef and spleek were obtained

[ 0212] Bot h_groups were .chall enged (aerosol) 10 days after | ast
feedi ng. M BECYPERE t#YSS e group were placed in a chamber. 1 ng of

recomj.nant yeast-derived Der.p. 2 | 0 f .PB ¥ ' uli

t he clianber and @ﬁﬂﬁl%@“‘beyggh%bglrﬁgsc éh rLf g%%%?l%fbmﬁtgge%é%%%&ioﬁ e
mce were seéhsintd BeBLISA. Thcoiwan sipuificpattictelgf Blott iy sPeaifip cted, whereas
2007/ 1234885%&]%&9 Yév%ﬁ%?? a?nZl IgG2a were detected.

[0171] Figure 33 depicts the cytokine analysis of sacrificed mice (cf. Fig 34).
Significant levels of regulatory cyiokine TGE-B were detected in T cells from Peyer’s

25 patches of the L. casei Shirota/ Blo t 5 fed mice only, indicating that the live recombinant L
casei Shirota / Blo t 5 actively induced production of T regulatory cytokines by T cells in
Peyer’s patches.
[0172] Figure 34 depicts the nucleic acid sequence (upper line) and the amino acid
sequence (lower line,.one letter code) of the allergen Blo t 5, used in examples illustrating the
30 present invention, in the expression vector pLP400. The additional base “A” at the 5’end

(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




al l ergen (50 gg/ nouse) at day 0, 14 and 28. The Der p 2-specific IgE

| evel s were assayed at day 42 and responders were divided into two
groups (n=6WOeXWeGtE#e8g to their respective IgE titers. O ACTIKLA97{§0090
was carried out daily for 1 nonth, one group were fed with NaHCGO3
control and the other with 1 dose (1 x 1@9 cfu)/nmouse of reconbi nant
L. easel Shirotal Dp2. 5At day 80, the mce were aerosol challenged

Cul ture. (cf s5aprst (ovishind on Bhep 5o b A FERATL o5 e afifles iusueing

né response o
groups of niegravast mhmeﬂ ﬂi&aapnbsmn waettr o500, JB2 additional bassr @t theoﬁweﬂd

and the cyt Ki ne I’Of] of . s T-celd s

Fed with L. Ceutee s phbdiey PR Bhaknt Pulie, MRE R RG0Sl A St Eon
2-specific $ﬁéwaqla&e;ﬂogiaeamahgﬁtsbmﬁdemfmsmh@mhnﬁ) Figure 23, the

L. casei Shirotal Dp2 fed mce showed a 41 % attenuation of the Der p2

speci fisc serum | PE74p drable hﬂ&pmtmictay:@q@qgoﬁlﬁeeﬂmi@mSBﬁﬁﬂ‘e@llg &y real-time
NaHCCB t d %
N0 " bl SRS i AP 88 i e B B AR Ol kR bt

si gni fi cant toy/acbdoBmiabead L gpdsuresand hacﬂﬂcecbbmﬁﬁp%f&iﬂemﬁes worspitared with

R e B T T

to the NaHOGhCABLCIOS 264 @uR-CD28t RE 178 10f and tokal SRIIA Tréde agoﬂajuﬁi fue the analysis of

Shi r ot Dp2cERbRe axRsRLP e Gt 1T PbL R GRS R ERB PGS TR g eluded

TGH-13)  pr ogyChohRidoal Regrb@niddvddata bf’ddphlbfﬁe therapetstarcshondet: C}ttbﬂane ratio is
profile of alrvvaylnflam’ratlonlnB% wéﬁg not exam.ned. Ie) with
Ecanpl o 15: deiomatebheousig brrHe o HROH HBLE S0 BPeTatelEp L (anple) vi
attenuation &{calibratggsoci at ed cyt okines production in mce

chal | enged vﬂ\ﬁnﬁk&% % [0216] This exanple illustrates the

measur enment of the dosage effect of Der p 2 allergen on the

regul af4 on of antibody production w tgeutpngsappl i cation of adjuvant

in mce. 25[0217] Goups of 8 female mce (6 to 8 weeks old) were

adm nistered three tines at four days intervals by s.c. injection

with | ow dose (L[I)l7E]lOM[gé osedsie jthe folloivie ﬁﬂu@mﬂ@gg@mﬂ@s ng/ﬂﬁlﬂé@ ngge, 3-4
east reconb nant . Der Ei.
)E/)ersp > vas % gse?if 15 P‘ﬁghqs% euég mmctgelcﬁm”&‘)ﬂﬁl@m%l n tﬁle aer %E(gﬁfv ersity of

chal | enge, Sigpepover '?Ehd@mUtD n st iwelfdre appr!:arsé it atioral prosedstsrused @ this study.
gi ven conti S aer os

ul t rasonic %gcf#ﬂs ngﬂ a%f%‘%%@% §6m %@F%ﬁ%@ ?—g f’ﬁ)‘?ﬁ” %gus GG used in the
Somrerset, PAowihg HXanﬁiﬂésa:gﬁs ke ialiquoig/coathinifz b gb@eMOhalﬂB@mé pte70 °C.

given for 30 ruins at two days interval. ntr m ce vve e su s
to aerosol Der p[8176hRtstisticabsrrapasisens vase ag%%m@gé’&%‘@fléa Bjﬁ'ﬁus gé@%ent

for Der LD hugSad Glean i @andd®) devid¥on (SD). A value of p<0.05 was
2007/ 12348852#?8@6@#300090 58 (a) ELISA for Der p 2 ( -specific

anti bodi es regarded as significant.

25 Example 1: Construction of recombinant L.casei expressing enhanced green
fluorescence protein (eGFP)

[0177] The eGFP gene was amplified by polymerase chain reaction (PCR) using

Expand High fidelity DNA polymerease (Bochringer) and synthetic primers BamHI-eGFP/f
[5°-CCC CCG GAT CCA gtg age aag gge gag gag cig-3’, SEQ ID NO: 3] and eGFP-

30 xhoSac/r [5>-CCC CCC cte 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 1 site

at the 3’end was subsequently subcloned into the Bam HI and Sac I site of pTUAT (cf. Fig.




102181 The | evel of Der p 2-specific 1gd@, IgE and I g&a anti bodi es
were neasured 5 by ELI SA. ELI SA plates (Costar, Com ng, NY, USA) were
i ncubat ed WMORPEES#8i nant Der p 2 at 5 pg/ral in coati ngPBENSGEIT0Q00P0
M NaHCO3, pH 8.3) at 4 C overnight. Al reagents were used in vol unes
of 50 41/well unless stated otherw se. Aiger incubation, plates were
washed three tinmes with PBS/0.05 % Tween 20 and bl ocked with 100 pl

of bl ocking, buffer (1%BSA in PBS/ Q.05 9% 2. 3
t enper at ur et #{{ﬁ%ﬁﬁflﬁlm%a%&ﬁﬁﬂ %Hn%%é%@g]% g%%ﬂc ‘%S %G@n\ﬁ% F}vﬁtﬂ%@ Bam
serial ly di Hutg: SRigmenPbatasionseeetivasieidrsarfdhd pldiiba (@dFigil).h
bi oti nyl ated nonocl onal rat anti-nmouse I1gGl (01-1.5) [tgGZa (R35-92)
gt

or 1 gE (R 19- 15)[01Tr cPecyidOgtus was fheykemayed by dE6tion gith Hhoflpresulting 1n the
at roomtenperature. Plat r shed and i ncubated with

al kal i ne- ph ﬁaP%gwﬁﬁpﬁgaﬁfﬁéa@%frm din (Sigma Chemical Co, St
Louis, .M (1:2000 dilution). Plates were washed six tines and

devel oped using S PN t rophenyl _pho P&ﬁ S‘Hﬁfsfﬁatcglishutﬂe
After 1 hr | AS&EEE gene d 10 1D 0 L1 J

ELI SA pl ate reader (Tecan G mb.H, Austydegor). A simlar protocol was
engaged to generate a standard curve except for the foll ow ng
changes. Anti-nouse lgic |ight chain Ab 8187. 1) (Pharroingen, San
Di ego, CA) was d0THd A A4lbpfiaguens ofdPero? INA FEissEnlisied byib R isipg Bpand

(107.3), 19t 155- f ( : harr ai o Iy 15°-
20 diluted %%ggﬁﬁsﬁsﬂrﬁl% reoﬁ%&%%%ﬁ E.alrdA%ﬁlggio%Ii/ p%@iﬁftég? Z}gl?/\:/j‘er e i
conpariéd t oCCHECHGATREASATEIASATIGATQIEAANGATIETGE]’,a8EQnE NO: 5] and
Qat ost un readi corres i i XL
ant i body | nDRLURRGN f “BERERYAGCICE rEeat REpBbcb AR A GCaTeNEsAC,
anti body i nSEQEDSEOE6PThe eesultf POR Repkibhe Devp 2sgene contpiotei Wil epd a Xho
| ow dose (L . p alLl ergen re f 5 .l at i
producti on Eﬁ?%ﬂ?’ ﬁ@e % ﬁﬁf“ggr'ggﬁeﬁpé’f; ﬁ/ﬁ&g rllltggr?g%sseeg&é(n géis?g?}d?i" %ﬁéﬁl %Eg kCAA
after boost GTg GATITE A2AGATGE GOLAABLAT GEA PIEHAAN AAA GRRITHEHGTA
ersistently | o 3 L } aM
gost kel y&&@e&%}%& i&g?@g? ?ﬁ%%%gér éc?é%ﬁ%%%%?@%%%?e gd]e I teCCA
squar esg o g@@ﬁ:AAVH(BGMnﬂU@GTH‘(ETQ IgMBG(IU‘\AEI @MMG@,CW ACC GCT
squares) . t ontra t i e laHDk I
al l ergen ha ga‘fl @Mi&%@@%%@ é?bS(gﬁ%@Empgur eTgG%‘;Q?tﬁrgI(‘:%cc
squares). TOGT ATOURADICCA A\ BARETGHCAT SIARNTG WAGhEEC GCA TTG GTT AAA
O eat |y art SA0a% g TARSBYASY R TARAC AR A5 BTF cogafas AT oA
hi g_heLQcT h?_n CORaB AIANTOT CRA prA AR GTH GH‘OIE@ICpﬂa@TiCi’EIﬂI AAIY GITtATG KEEE GAG GAT
or inhal ati r ck s :
2007/ 123488%#%@0@%%%3@%%9?5&%&@& TR ?b?umr'&e&? 8;%](}&9 cIC
'Sl'r Ieat ed m cemé@(mg aDI’IiI{fDi Q)ed“hﬁwcm_eldtimgughlsmidatd 1&1? Bam Hhymd 8ac 1 site of an
eens were 5 excis omthe. e ed. 0 t hr, .
woi g REC. | JurwesasiiA Yo G SAP ROy ghs Bafey S L Bk cRkining
Wi Ei h 10 ug/ nggr q;2£@gA.ap?1ﬁ,r?1fglc§/rg%mﬁ ﬁaéhaaged 3;?& dtel BsimeI: hN%:é]lc\/[ -fiega@nt of a
medi um suppl.emented with, of heat - [ al _ca r
(FBS) Tayo! aschnenelt ort amds St pLospd Q5 ik Tfi st Syl oved by
Labor at or i eggestibnMWiBOKHIN Patdu YligatédA feadtiBRlih, génefation 16F PLASAGIDP2-anchor
13- mer capt oetgnanpl (Life Technol ogy, 10 G a le| and, . .
ant i bi ot i cs cFEERLOY Genstpshvhich way S%aq%@!@q%ﬁ §t“f1a§‘i’r8ir$}%‘i"'r‘??m{]ﬁycl one
Laboratories) in_ 5 ¢ i ncubator at 37 .C. _Muse re I+ I
& D systens, ) M n%ééﬁ%?ﬂﬁmfm@%ﬂ’% PR Sﬁﬁe%eggggé%%g}&g,ﬁo%gf by
7. ?ﬁa]?l e tC_%héaﬁs( \g&'r ﬁ?tft&@oihﬁeﬁdllsblﬁl@gi g thecat |wgr gahrie% outlfor Blo t 5, using
centrifugation (Fico ague pl us, r ia) on.da : c + .
TEcel 130 anr fanreartia o8 ST E P PLEAO0 i bueoisbattncs P BRRIRT S gone in
enriched by guieMrGEP4dd tdcBaint af10t SGrotBartatIadks @b etbrmifisd ramanmydcids was:
5°.GGATCC A CAA GAG CAC AAG CCA AAG AAG GAT GAT TTC CGA AAC GAA




25 software (Becton Dickinson). At |east 95%of the cells were CDC T
cells for all groups. Purified CD4+ T cells were cultured in 96-wel |

pl ate at 3xWMP200FIA3498200 ul and stinulated for 24 hr wi th FEGHSGABNHE090
CD3a Ab (5 ug/m, 145-2Cl1l) and anti-nouse CD28 Ab (2 jig/m, 37.51)
30(d) cDNA generation, Anplification and4Real -ti ne PCR [ 0222]
Cells were lysed and total RNA was isolated using the RNeasy Mni Kit

(Q agen | NGy, E%Aj > O?‘rﬁglt“’f(? % EA@‘PG@AGAAC@AT T R'?@ GARNRMBESGA

generatedfro using 1 jig o 5nme oly
ol i gonucl eoGﬂde@AﬁrfdAammﬁ‘BAClﬂfbwd &ME T&dﬁéTGAA

20071 Eéﬁ%éé&%&%@%@ﬁ%ﬂ‘%ﬁﬁﬁmﬂm5# GIACTL GAT GTT

nor mal i zed m@mﬁﬁmﬁ@ﬁﬁ@é@&@ﬁméﬁ tGibA QQT\IﬂAA TTG

Contai i ng. 1% EER el it B A8 760 B, PR, k G cr

and 2.5 uni CRAOACTOTONEGAPG WIC ET@KELT EAG]GAir‘HCbAcﬁG O AIAGG GAA CAA

vol une was i d y e n .

PR syst om b CIsE A3 Gal BrEARCACE Ge orbroAt g ih, )% R per
cycles. Eachagmedtavaa06dl6ied iafo 80 BaacHRtndSad] sxﬂﬂoﬁaenmmrmsﬁae@wm vector
mnat 72C lmn, A starti f 5 bation at. 94 n fLnal
ext ensi on ofFigolB) Fabsspuer: %%tﬁ%?afnn%k 23‘@8? e@ﬁc?ng oﬁ atlgf@z’;?ﬁ was
Real - tm:‘ref Pgﬁhuﬁg elagwﬁy %i BaReHI /eqhe 0| fagyhehn loillagtﬁcfa}ﬁdnﬂﬁslﬂasdtahwtﬂe&?ctor
out anpli es negative contro ter S 0

dil uted st aﬁﬁg‘?@ (FF& ‘E@A&Q%Wés B Teragpd &é’v@geéﬁ%ﬁ?‘?fﬂt)ghocf %Uéf -bigated,
the fit coefddighg Dl\éexfei'a!u%n BP% L BADVBCL b NGprdSsios boRaaciwiiich pes Subkaently
usi ng Fast start Master SYBR G een | (Roche Di agnosti cs,

Swi t zer | andyetifipddhyaweigaideseqeroeWe: manuf acturers' instructions. The

anplification progra S, a ation 10 mn
quantitation 40 §”es&iﬂ°ilva gﬁgt a’§{3 O@S“@tﬁgﬁreé?mgémeggﬂ%pﬁa%ﬂed in,B.coli
72 C, el tinpggtansec at 58C, cooling 30 sec at 40C. The cytokine

relative ratios were calculated with efficiency correction based on a
non-linear regression fit perfornmed automatically by the Relative

Quanti fication Soft war eg£Jnanbg: Vehfeall ahalveisof NerdseilltrotdeGIRNY) .

20[ 0225] The foll owi ng ol 1 gonucl eoti des were used for PCR anal ysis:

[ 02261 HPRT: Sense 5' GITGGATACAGGCCAGACTTTGITG 3' q(:SEQ ID NGO 7)

[0227] Anti - sens182] Ga@sagikeooraiccrarons tBe pLi:y @R@SW%@W@PHOT&

| FN-y: Sens%G%P%TWﬁM%eﬁf cdfitefe® th RS m&um (Difco Laboratories
20 Detroit) containing 5 pg/ml erythromycin, at 37 °C in a 5.0 % CO, incubator. When the

culture reached ODgopum OF 0.6 and 1.8, a total of 0.5 ml was harvested and washed twice in

PBS (pH 7.4). Cells were resuspended in 1 ml of PBS and analyzed under confocal

microscopy. L. casei Shirota containing the pL.500 vector served as a negative control.

25 Example 4: Tranlocation of L. casei Shirofa-eGFP in mice Peyer’s patches

[0183] To examine the in-vivo translocation L. casei Shirota-eGFP to Peyer’s
patches in mice, 6- weeks-old Balbc/J mice were orally administered with 1x10° colony
forming units (cfi) 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

30 individual mice were obtained for cryostat tissue section for immmmohistochemistry and

transmission eleciron microscopy.

[0184] Peyer’s patches embedded in OCT and quick-frozen in liquid Nitrogen.




25[ 0229] Anti-sense 5 CTCATGAATGCATCCI TITICG 3' (SEQ ID NO 10);
[0230] 1L-4 Sense 5' CATCGGCATI | TGAACGAGGTCA 3' (SEQ ID NO 11);

[0231] Ant i WOsHE#133488CT TATCGATGAATCCAGGCATCG 3'  (SEQ | D N®CTASEI2007/000090
[0232] IL-5 Sense 5 GAAAGAGACCTTGACACAGCTG 3' (SEQ ID NO 13);

[0233] Anti-sense 5 GAACTCTTGCAGGTAATCCAEG 3' (SEQ I D NO 14);

30[ 0234] 1L-9: Sense 5' ATGTTGGTGACATACATCCTTGC 3' (SEQ ID NO 15);

V\D 2007/ 123488P: Eﬁ%%%%r‘%%q%%& %éfgﬂk%c gggﬁg"ﬂa}l{ce& gﬁ%ﬁs%rﬁzseg slédes and fixed in 100

CCAGMI' ACCT %T&%ﬁﬁﬁ%ﬁ%%ﬂg@ﬁ&‘@ 10Dnki@t 41°0) The sections were ajrgdglyqnd subsequently

e RS OAR L Pl ey

IHBZig] ént | Bmgnq%grlﬁvlsmimmmﬁmmﬂ nISEQO0ED w@pe@me Theigfing
ense 5’ GCCCA
ATt i - snee. SIHEHORCORAERAC RO o pepitiome; ppdity fapCodbgated ani-

| muni zat i opoheOTHEN 4, @hy@&MEM@%ﬂnﬁemﬂsamw (BD Biedciences)] diluted

[0242] M ce_ were neous ect.i th

Hose (LD [ o0D fePhST Syt G PA0SE B 66 hiPab clrbisht b4 o€ o moist
reconbi nant c{aekbeR The BSIRwERE A4, %rsetﬂloﬁé whie mhetamr& tirdesdn @B8T (S1Daniateach).
with LD of Der p 2 was ¢ |venonda andl@ P speci.f

response \Na$h%@lsd§§/&faret39m@£quam0ﬁ cagent (fpioc T@r OE Gf%@e’rﬁoggocal
were sperifieed.gpy.day 21. Lynph nodes and spl eens were obtalned for

cytokine profiling of T-cell cultures. Controls mce were s.c.
injected with 100 j.tl of PBS. The rDer p 2-epicutaneous patched m ce

were generated as previm e@e'f‘f"dfﬂsﬁ@éﬂuﬁlvé?&&'ohﬁnﬁhs@bp}%m Briefly,
50 Iig of 20rDerp2iTID%l was tiIrst applied to 1 cn?
gauze on the patches, which was then applied to the shaved skin and
secured with an {ill&S]tTEI\dbﬁrRiarglés patbiees iasueh it weadly perfigsteied niee wigle euried

and 14. Each applie 4

sacrificed 8 Ové%a r%?fpg T g’é%a%{s%e%"g 'S% &dax{dqﬁe\gfe\?\c}eqﬁg Ige\rgl% }gﬁpig fy; fissue
[ 0243]h156ﬁ nt Er&hom cfPeyatepaicheg froml zylcaé?fdomﬂi L cdvered Shigpén-o ¥ Th (Démespover a period
gave hig

of 4 days) were fixed in 2.5% of glutaraldehyde overnight at 4 °C. These samples were post-
fixed with 1 % osmium tetroxide in cacodylate buffer at room temperature, stepwise
dehydrated in increasing concentrations of ethanol, followed by a final dehydration in 100 %
propylene oxide. Samples were incubated in a 1:1 mixture of propylene oxide:epoxy resin
20 and finally embedded in epoxy resin. Ultra-thin sections were mounted on copper grids,
stained with uranyl acetate and lead citrate and observed on a transmission electron

microscope.

Example 6: Electroporation and heterologous expression of Dex p2 in L. casei Shirota

25 [0186] Initially, L. casei Shirota was cultured in MRS medium (Difco Laboratories
Detroit) at 37 °C in a 5.0 % CO3 incubator. Competent cells of L. casei were prepared from
cells at mid-log phase (ODsgoam = 0.6), washed in pre-chilled wash buffer (50 mM KH;PO4-
K,HPO, (pH 7.4); 0.3 M Sucrose, 1 mM MgCl) and resuspended in chilled electroporation
buffer (952 mM Sucrose, 3.5 mM MgCly). Plasmid DNA pLP500 or pLP500/Dp2-anchor (1

30 pg) was added to 100 pl 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




25 expression | evels of Ag-specific TH2 cytol dnes specifically IL-5,

I L-10 and IL-13. However the HD prined m ce showed significant

suppr essi onwof2007/12388 114-5 and | L- 10 expressi on, when coMEaArSE208#a0H090
mce primed with LD or control group. In addition, the LD primed mce
had excl usively high expression of |IL-9 #kpression conpared to BD
primed mce and control. Thus the initial HD primng aneliorated the

ef fects of é"ﬂ%ﬁg‘-}é’% %3%&6@?@ gﬁgﬁgﬁggﬁ%hﬁ&jﬂ RES(5Q0AT)

TH2- associ Ki nes. nent of +CD25+ regul at o'ry T-

cells WO 2007/ {{fﬁﬁ?ﬁ?ﬁ@ﬁﬁ&%ﬂﬁ%@%}@? from _trhi@2etled SP! emisei Shirota and
regul atory T-cel'l s are enriched by usi n% CE&;CD25+_ Regul at or
w

- Cel.l

| sol ati on” Rieterqlagaus epiessmoiiel, cgief gVge Bi5aRsHut rnm‘)e}/é’%&qﬁ)"la"ta*e

sorted usi ngy b ONBES,HBRGE AR A BS gmvi@@%r%@éﬁt&dtw #a8ssen et al. (Vaccine.
I NS e

manuf act urers [ruCtions.” A portion of t i sol ated cells wergﬂ

i ncubat ed Wil999) BI;TTE QdhT-2420.edh ttaliofombeofcmasiamed ngicsia culbaye gs haryested
conj ugat ed ant | i i 5 i ; H S PBSChuff:
Co25 for  pirs el T BRHS YA 5. 20 bR el it i PS o
cytonetry aoalaimngslyssiymg (S8 for f1lovercice gne tthayeadicy DO [plasesd extraction was

SOfthEf (T%Eﬁieﬁgou?ﬁ%%fﬂ%%ﬂd h #k i? ?3"@5‘%%"%%?{ solated cells were

pl'enocyte  cufFtdres an tigen presenting

cells (APCs) pr g@@’sﬁ%‘hfﬂetemloggl%sg %ﬁ%sg@ﬂm,cﬁ S\vset&ﬁ@cﬂfﬂré Hf €6/Dp? or Lc/V

conplete RPM -1 um su Mth 10 % heat-inactivated,
bovi ne0 cal fwasarsedrio iBhemiaes MRBarhtho(lo0eakitions) powtainie drigspt erysiremycin and 1
(Hycl one Laporatories) . L N€s I QLkGon GFERiMH bad cell
penicillin %rﬁ}u%e iﬁ@ﬁé/m#té’gﬁ%%ﬁ]@%s@f%@ naM Z- P ce_ S were
ner capt oet Hamakted bt ©BggactirbOegs WaskaddmrainRBS. fiels werezgsuspendedin lygipbuffer

i ncubat or . enocyt.es u [ i | L4 ]
wth 10°] | GPRE BRORRE | %5 TSRl o i it BUSHE sonfeed f ERphSlplCrdus, 305
har vest ed var$ § ofiz2mind) and theGolvkie ifgetiors petei separatFiRn ae$PE-Pikite for Western

est abl Lshed _from.epi cut aneo t hCEe I i t he

spl enggyt eﬁ%ﬁgﬁafsaﬁluﬁlfj%?% fﬁf}%}%%‘goégé%&%?#)&#ﬁgr Der p2. The
cells 20 were supplenented with fresh nedium containing 10 U nal of
recombi nati Qn nou: P AN I IE),

At day 10, FE—erFs=were trarve gv SJopm o)y O T - Pag
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30 Example 8: Preparation of Le/V and 1.¢/Dp2 for feeding

{0190] A stock of heatkilled Le/V and Lo/Dp2 required for the entire feeding
experiment was prepared. A fresh cultare of Le/V or Le/Dp2 was grown in MRS broth
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Example 10: T-cell cytokine profiling and proliferation assay

[0192] T-cell cultures were carried out in RPMI 1640 medium supplemented with 10

% heat-inactivated bovine calf serum (StemCell Technologies Inc.), 2 mM L-glutamine, 1

25 mM sodium pyruvate, 100 U/ml penicillin and 100 pg/ml streptomycin (Hyclone
Laboratories, Logan, UT) and 5.5 10% mM 2-mercaptoethanol (Life technology, Grand

Island, NY).

[6193] Briefly, single-cell suspensions were prepared from spleen and red blood cell

lysis WE;S performed. Spleenocytes (30 x 10° cells/well) were cultured in 6-wells plate

30 containing 10 ml of supplemented RPMI 1640, in the presence of 10 ug/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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[0196] Lungs were removed, washed in PBS and fixed in 10% formalin. Lungs were

embedded in paraffin and sections (2 um thick) were assessed for general morphology and
cellular infilltration using haematoxylin and eosin (H&E).

Example 12: Prophylactic regimen in an asthma mounse model

[0197] The present example illustrates the use of orally administered heat-killed
recombinant L. casei Shirota expressing Der p 2 (Lc/Dp2) in combination with s.c. boosting
of Der p 2 in a prophylactic regimen (cf. Fig. 10). The present example is based on a prime-

boost strategy using a Der p2 induced experimental asthma mouse model, generated via

sensitization by skin patching and aerosol challenged with Der p2. The present example also

illustrates, how the efficacy of orally administered heat-killed recombinant L. casei Shirota
expressing Der p2 in combination with s.c. boosting of Derp2ina prime-boost strategy can
be evaluated using a prophylactic regimen on the Der p 2-induced asthma model (cf. Fig.
10). The control groups consisted of mice fed with either NaHICO3 buffer or heat-killed
Lc/V. In the present example heat-killed instead of live recombinant lactobacilli were used
due to the ease of lactobacilli preparation and to satisfy safety requirements on the use of live
genetically modified organisms (GMOs). It should nevertheless be noted (cf. also above) that
the lactobacillus may be of any desired activity.

[0198] Oral feeding was carried out using autoclaved gavage needles (Popper & sons,
inc., NY). An aliguote of frozen heat-killed Le/V or Le/Dp2 described in Example 8 were
thawn to room temperature and each mouse received one dose of 100 pi containing 109 heat-
killed Le/V or Le/Dp2 or 100 pl of NaHCO3 buffer per day, for three consecutive days in a
week, for the entire duration of the study. At day 11 and 18, all mice were immunized
subcutanecusly with Der p2 (50 ug/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
aerosol with Der p2 (1 mg/10 ml PBS). Approximately 24 h after challenge, the
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! cl ads ar“glh%‘f)" Y%% rhammosus, Lact obacil | us_j ohnsonii,
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| act obaci | |Q@s8?pr8§s;§%p§)du Tere| %algéla%%?%s f Eerg%??%gﬂpzﬁ‘ﬁargﬁwgsbgglsl e

rharmosus Ghfferentant hd el bl Mspeaifis esbruBhlgGdt lavel for all the three groups. In the case of
10 animal studies a concurrent down-regulation of Th-2 cytokines production by T-lymphocytes

in Le/Dp2 fed animals, e.g. mice, could also be monitored. For this purpose, spleen and
mesenteric lymph node (MLN) cells were obtained for culture in the presence of Der p 2 or
anfi-CD3/CD28, respectively. As illustrated in Fig. 12, spleen T-cells from Le/Dp2 fed mice
with s.c. immunizations produced lower levels of Th-2 (IL-4, IL-5, IL-13) and pro-

15 inflammatory cytokines (TNF-¢), with a concurrent increase in TGF-B and a reduction in Der
p 2-specific T-cell proliferation, when compared to the control groups. An analysis of MLLN
cells indicates that both L.c/V and Le/Dp2 fed mice produced significantly lower levels of
IL-13, a non-significant reduction in -4, IL-5 and IL-10 (with levels similar to Ac control
mice) and elevated levels of TGF-B compared to NaHCO3 group (cf. Fig. 13).

20 . [0200] It is hypothesized that feeding with Le/Dp2, primed for a mixture of Th-2
and Der p 2-specific Tr cells, the later were further expanded by two high-dose s.c.
immunizations of Der p 2. These Der p2-specific Tr cells may be capable of exerting an
inhibitory or tolerogenic effect on existing Th-2 cells via regulatory cytokines such as TGF-
B1. The present inventors observed that Th-2 circulating IL-10 cytokine levels in sera of

25 Lc/Dp2 fed mice obtained after airways challenge were significantly reduced compared to
control groups. The cytokine profile of BALF from Le/Dp2 fed mice showed a decreased in
IL-13, IL-5, TNF-a, eotaxin (chemokine for eosinophils) and a significant reduction in TGF-
B1 (Fig. 14). Concurrently, these mice also showed reduced a BALF cell count (Fig. 15A),
with level similar to that of Ac group. In addition, only the Lce/Dp2 fed mice exhibited a

30 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 cosinophils count was

low and similar for all groups.
[0201] Lung tissues of mice from NaHCO3 or Lco/V groups showed a different
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conmposi tion conprising a reconbinant |actobacillus according to any
one of clainms 1 - 11. 2513. The pharnaceutical conposition of claim

12, fywther conprisi pgadpRNI3t ThEQPEhEAkdgimen in an asthma mouse model

[0203] The present example illustrates the efficacy of orally administered heat-killed
recombinant Le/Dp2 or wildtype Le/V in a therapeutic regimen, in combination with an
immunotherapy by subcutaneous immunization of Der p 2 protein on a Der p 2-induced
asthma mouse model (Fig. 16). The control group used for the depicted data comsisted of

20 mice fed with NaHCO3 buffer. In this regimen, mice were pre-sensitized by epicutaneous
patching and subsequently fed with either heat-killed Lo/V or Le/Dp2 for five consecutive
weeks. All mice received two subcutaneous immunizations at the last two weeks of feeding,

thus mimicking the subcutaneous immunization employed in immunotherapy.

[0204] Briefly, C57BL/6 mice were pre-sensitized by epicutaneous patching (at day

25 0, 14 and 28) with Der p 2 (50 pg/mouse). Briefly, C57BL/6 mice were pre-sensitized by
epicutaneous patching (at day 0, 14 and 28) with Der p2 (50 ug/mouse), as described in
Example 12. At day 33, the profile of Der p 2-specific.sera IgE and IgG1 were determined by

ELISA and based on IgE levels, the mice were subsequently divided into three groups of six

mice each. Mice were fed orally with either NaHCO3 buffer, heat-killed L. casei

30 ShirotalpLP500 (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-kiiled Le/V or Le/Dp2 described previously were thawed to room temperature
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corti cost er 8i0z00H 3488t | hi st am ne, a | eukotriene nodi fyi ng PAFEG20074000090
mast cell stabilizer, a decongestant and a j 32-adrenoceptor agoni st.
15. The pharmaceutical conposition of an§6 one of clains 12 - 14,
further conprising at |east an i mmunogeni c fragnment of an allergen,

an | m*““a?ﬂ?é&b}fn}aﬁ eQétv nglih‘ﬁfe%ge oi?’ﬁbeHI bR 0PESKIRAILe/V or Le/Dp2 or

corrp05|t|on aim1 erein said a ergen is amte aller ge
Amended Shekfi0 plRENAHOO: d@tferper fan f@ﬁwﬁﬁe@amﬁ@ daysoimgaesek; o a‘feeg-’r serioe

16, wherein tc%a? 351 A e |5|59a518% fnfte%vegé’%%m eﬁ \fr‘étﬂ R P&Boutdiboud fections of Der

phar maceut i ca conposrti on O wherein said mte

?_J I eD; ?en i sp Qe(E@c;:gb:doﬁse)oandZdnbsegu@ﬂW e@@lﬂﬁslggd t\wge by agrspolgwith Der @@eqilleﬁgen (
10, Del5 o B 18@}1%?1%1 %éare suB%@ &E%’ch%fgpd %vlcé:f); aéPos%l WRE rDeP%é’l ('P%géﬁ)ml

Egl’ 1;- 4, ]PGPB$)5 Apperirfatély 2Bér after The lmrchallej:lgg, @B%Flwembtmneﬂgor didfereptial
Oer 1 1, . Eur Epr ; ot 1, Blot 3,
Blot 5 Bl koot ang]é}’f"lﬁm‘ian in&ﬂf&ﬁgk%@%{;glgalgmd%p d 1, Lep d 2,
Lep d 5, Lepd? p ml% JERaEH!
conposi tion of a @ne‘g%%%:lﬁrﬁ&ggmﬂ %@aﬂ g}ﬁ& sal g“n% tﬁgér%ase n Der P2
]E:orrpr i ses ?ﬁpebﬁaigE omew eskrafienthe stattof eadinghAltheightthe keEdevel mﬂ@@@ﬁ? gfter the
rag t of .a m.te aller e
expr es¥ed bfs';_r st 8]1113& tanco 6‘%‘%%?5%}1 C?H% %9‘:%%] t{l‘Hsg Iﬂa? rﬁoﬁ %ﬁellga? 'ét.e&)afy’ 62, 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) (ef. Fig. 17B). Contrary, the Der
p 2-specific sera IgG1 was significantly elevated for these two groups compared to control
mice at day 62 and 69, after subcutaneous immunizations and remained unchanged even after
15 airways challenged (Fig. 17C and Fig. 17D).

[0206] To determine whether there is down-regulation of Th-2 cytokines
production by T-lymphocytes in Le/V and Le/Dp2 fed mice compared to contrel group,
spleen T-cells and mesenteric lymph nodes cells were obtained for culture in the presence of
Der p 2 or anti-CD3/CD28, respectively. Der p 2-specific spleen T-cells from both Le/Dp2

20 and Lc/V fed mice showed significant decrease in Th-2 cytokines (IL-5, IL-13, IL-10) and a
non-significant decrease in IL-4 and TNF-o compared to the NaHCO3 group (Fig. 18).
Interestingly, there was non-significant decrease in TGF-B1 production for both the groups.
Similar to spleen T-cells, the mesenteric lymph nodes (MLNs) cells from both the Lc/Dp2
and Le¢/V groups exhibited non-significant decrease in Th-2 and pro-inflammatory cytokines

25 (IL-5, IL-4, IL-13, IL-10 and TNF-a) production (Fig. 19). Contrary, the TGF-B1 production
in MI.Ns cells was elevated for both the LeDp2 and Le/V group compared to NaHCO3; group
(Fig. 19F).

[0207] The cytokine profile of BALF from both Le/V and Le/Dp2 groups
compared to the NaHCO3 group exhibited a non-significant decrease in both Th-2 and pro-

30 inflammatory cytokines (IL-5, IL-13, IL-4, IFN-y, TNF-a, TGF-f) and eotaxin, a chemokine
for eosinophils recruitment. Both groups have levels similar to that of Ac control group (cf.
Fig. 20). Both the Le/V and the Lo/Dp2 group showed a similar number of total infiltrating

cells compared to the aerosol control group (Ac), being non-significantly lower than




The pharmaceutical conposition of claim19, wherein the at | east

| rmunogeni ¢ fragnment of a mte allergen, or imunogenic honol og

t her eof , i SWODIR80Z1I23488ast | nmunogeni ¢ fragnent of a mte alPCaS§Ep07/089090
i mmunogeni ¢ honol og t hereof, expressed by said reconbi nant

| act obaci |l us. A pharmaceutical kit conpf®sing (a) a pharnaceuti cal
conposi tion as defined in any one of claims 12 - 14, and (b) a

phar maceut i &fg&w&l@ §Nalﬁ@j@)3(‘gi’6ﬁﬂ' (cBipigl 28, Ib1%1%hn£lrbellr§ﬁh!9§@%m1€ated a reduction
fragnent of ergen, an | m’runo?enl ¢ honol og t her eof

phar maceut i mauleuﬂmglnigﬁnib%m]@k foyppeth of thescherows) ¥ %WWP%@H a¢Tqphases
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phar maceut | AP e mte allergen conprised

in the pharmﬁbee%ndm[almlapwagafhnd@ALE)GWa@ddﬁﬁteQﬁh@FérWFergen

The pharnaceutical 1dt of clainms 22 or 23, wherein said nite aller
conpri $ed in t helOp#Rir rang fissess| frae ige gPrTpssAtalive pHge P& feyie i eaghret | Were
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1, Der Der r
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Der f 3, De @8];’311% w@m% TI Pamid tor§( EZﬁmQ&f il ﬂa@@wn@ﬁﬁlai sﬁal:es PRWwever

115, Per f1
Blot 3, BI mmg n5sueBb'bmice]fﬁ)m NeHAO% grtb@gpxb;bimgﬂfereﬁr@pgrpe Qnod_e@qge ‘@9 spvere) of

Lep d d 5 .Le 7, ok Emg

kit offlcl ai ?%Ewa??mﬂa?ﬁ‘ﬁg “ﬁgfﬁ Sﬁfq%dﬁ%t%?%r&mé% %ﬁl C rre%éo and
anmte all engnompmaﬂvelwm@ahe Echoifot dy and el (E:eﬁ;)rfe@encq opeé a greater
phar maceutic tion of ﬁﬁgg)n

epi tope wi t’FF%Jr‘ lqﬁéﬂglﬂﬁ Wﬂﬂ%é‘%?‘%ggrgﬁéeﬁsﬁmj&%qg&hrﬁ?tggAg ergen, or

| mmunogeni c honDIog Menet expressed by said reconbi nant |actobacillus

conprised in the pharmaceuti cal corrp05| tion of (a) The
phar maceut i cal Heiainphd : 1

fragnent of a mte allergen, or inmmuna endc g thereof
conpriXed in the pharnmaceuti cal @éﬁ%&%ﬁ%ﬁ—ﬁ"— is the at |east
I mmunogeni ¢ fragnment of a mte allergen, or inmunogenic honol og

thereof, expr essgﬁ 0SYWaAE & i§ SedRRsJIERAL th@fdr@chﬁgﬁ bkdnbifiesCAPlikSesk berpetrfbﬁned
phar maceut i cal np

osition of (a).._The pha ceutlcal it
of cl ai s 29sing A7, WREFERAL, IeetoRecilic e rhfu é‘?ﬁ%‘f%*?fﬁd??éﬁ%ﬂ it g Brosent

al l'ergen, Op, I LGR &ﬁh@%@fﬁﬁ% taemBRbut ICARE ShPstaieRpetitng Der p 2.
phar maceuti ca corrp05|t|on of (b) is obtained by any one of

enri chnent, puri fg2g6f €7 BoitsabattlanwbedyroadatentndiiniMer presiSimigE and
20 IgG1 titers. All assays were measured by ELISA (cf. Fig. 32). Mice were patched
epicutanously with 50 pg of recombinant yeast-derived Der p 2 allergen in 100l of PBS for
3 days. They were patched for three times at d1, d14 and d28. After resting for 14 days, only

IgE responders were divided equally into two groups (Lb vs buffer) for treatment studies.

11

[0211] Approximately 10° cells of live recombinant Der p 2 (Le/ Drp2 ) in 50 pl of
25 bicarbonate buffer were fed to each of the six mice in the Lb group. Cells were washed twice
with bicarbonate buffer before feeding, Only sodium bicarbonate buffer was given to control

mice. Peeding was carried out daily and lasted for a total of 4 weeks.

{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

30 10ml of PBS was nebulized into the chamber and inhaled by the mice for 30 minutes
[0213] C57BL/6 mice were sensitized by epicutaneous patching with Der p 2




The reconbi nant | actobacillus of any one of clains 1 - Il for use in
therapy. The reconbinant |actobacillus of claim28, wherein said
therapy is WedWDEIA34RE t he i mune response to an all ergen. FIHEG2007/600090
reconbi nant | actobacillus of clains 28 or 29 for oral adm nistration.
The reconbi nant | actobacillus of any one56f clains 28 - 30 for

conmbi ned admi nistration with at |east an i munogeni c fragnent of an

al l er gen, 03{113%% néggrg%%eéc) E%f@ H%H'@g?@éaer%@@ ﬁi(ﬁl*gg%vdlﬁﬁ&é%béayed at

70 32. The re us of claim30 subl i ngual ,
subcut aneouday 42randackpondeas weterdividerbinfratw oogroes (@u@)a%’é@dglg to their respective IgB

adm ni stratj.on
al | ergen, otirC ghqﬁrﬁinge%o gnl car%}nrm og%greglfnhﬁg{hfimﬁﬁh? g%(r)ﬁgﬁdn‘glrﬁ NaHCOs
I ialct obaci | | ¢omtrof arcll the nﬂneﬁm’rhrl ®2¢ (whdpetin)/wanse of tpesxpénant b. epsed Ydrota/Dp2.
al ler

gaher e%ﬁé@’ag@%églgg | ﬁréaaa{‘l’}qs %agg%%{ilowé bgf)%egé%nﬁse Qﬂ;(ri]éija@k%d glﬁeen

sai d kit fushissd foeTpsellsilgre 4if. Figast22an i nmunogeni ¢ 10f ragnent of an
al l ergen, or an immunogeni c honol og thereof. 35. The reconbi nant
| act obaci | | us of [02h] Tmeinnfunsl meprmss of theatwd grouye i anice avas analysed based on

admi ni strat| St ot e AE A TR AR LAGHOBAGIhS HRERAGE EIEPE-ckiRAPhe-sensitized

i mmunogeni ¢ érgen, en|c raol og t hereof
1536. The rﬁﬁa@ﬁiﬂeﬁ&'ﬁi whth dt. ezt SAikate/Dpf ceh aﬁ'meaﬂy 1Q)Wm¢(b’fﬂ1ﬁ Denp@-specific serum

sequent.i al m n conpris r S ter

sai d I ea@t% @%‘%@Eeé’ﬁfc Afsrsgg%ﬁeﬁ%?m f%% t%% Eaels%n'ﬂlf:i{r(\) "‘giée?o‘ﬁ‘ﬁé %wedaﬂ

of dafjmt ni st ﬁ{] dtfeGudtion df decoainaetifié mﬂmtﬁgﬁ:albﬁrwsmam dayAmstfn@ﬂng)qiompared

nodul ating t nere nset n_a |

mot hod complt STAHECRIREHOL BT Ak SRaphbicy] b RaiRETR B e e 234). o

accordi ng t gidukc, rfhéal)er p 2-specific sernm IgGl was significantly attenuated the L. caser
Shirota/Dp2 fed mice compared to the NaHCO; control group (cf. Fig 23B).

15 [0215] However the spleen T-cells profile of L. casei Shirota/Dp2 fed group was
similar to the NaHCO; control group in terms of TH1 and TH2 cytokine productions (cf. Fig.
24). In addition, mice fed with L. casei Shirota/Dp2 showed an increase in T-regulatory
cytokines (IL-10 and TGF-B) production (cf. Fig 23.C). In this therapeutic model, the profile

of airway inflammation in these mice was not examined.
20
Example 15: Subcutaneous priming of high dose Dex p 2 led to attenuation of IsE and

Tr-associated cytokines production in mice challenged with Derp 2

.

[0216] This example illustrates the measurement of the dosage effect of Der p 2

allergen on the regulation of antibody production without the application of adjuvant in mice.

25 [0217] Groups of 8 female mice (6 to 8 weeks old) were administered three times at
four days intervals by s.c. injection with low dose (LD) [10 pg/mouse] or high dose (HD)[50
pg/mouse] of yeast recombinant Der p 2 protein (cf. Fig. 1). A boost with LD of Der p 2 was
given to the immunized mice on day 28, In the aerosol challenge, mice were kept
unrestrained in dessicator chamber and given continuous flow of aerosol Der p 2 generated

30 by an ult;‘asonic nebulizer (model UliraNEB 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.
Conirol mice were subjected to aerosol Der p 2 inhalation alone. Sera were collected and

analyzed for Der p 2-specific antibodies (cf. Fig. 28).




38. The nethod of claim 37, wherein said mammal is a human. 2539. The
met hod of claim 37, wherein said allergen is a mte allergen.

40. The net Wen2007/123488 m 39, wherein said mte allergen i s EXCTHREDIHODE0
al I ergen. 41. The nethod of claim37 in the treatnent of an

al l ergic disease. 3042. The method of cl& m 41, wherein said allergic
disease is a mte allergy. 43. The nethod of claim42, wherein said
allergic disease is selected fromthe group consisting of asthng,

rhinitis, atopic dermatitis I fhaidyet hod of claim
37 in the prophylaxis of an(aéﬁ?‘g%ﬂé‘iﬁ&?’r%%ssggéiﬁ%’%ded Sheet | PEAJAU

71 45. The nethod of claim44, wherein said allergic disease is a

mte allergy. 46, erﬂéq&%@@lmé bap il BRI I56028 antibodlds ¥eph Measured
di sease i s sel e(6:[[ é] fromthe grrolap gonmsgtl pél:gf aIgthma r hj I’ﬁl te?¢ oS

at opi ¢ Sder mby ELISA HA&A@M%&QW% Caomng, We Usdiiee greubated wi 7ecom%mant Der
wherein the thﬁrfw g@dtlgllngngua Otf M’Nﬁi@@édﬁ)]@@ Nt ol @@ BrelAightS All reagents

adnm ni stereH oral hé met hod of cl aim
37, conpri sweg wsediin NQ]!JEJP$ nf) 58 ail/orePHalesn sleted sharvisenp e pwhvtiont Mates were

conpr | Ses RS B !080 ke ?ﬁ&ﬁ%%/d 049 T5REF0SHblockd i 005 B GIdRking butfer

|n sal armaceuti ca COFYpOSItIOI‘l urt her conpri ses
at | east an(n%mmgémsw 05 %gfreven 26) farrd halat sepmeiemperatusm Thaplarsgese woubated

adrm niidh er  AUTHERRE: face ot LE AP EAn G EH FuR Bt weld iGletC AP RIILRAL with
i Mmunogeni cbiokiagsrd tmafoclanaladat enigmpsmfg@n(&hﬂrﬁhdg@ﬁa@ﬁéf%) 0y IgE (R19-15)
thereof. (Serotec, Oxford, England) at 250 pg/ml for 1 hx at room temperature. Plates were washed
and incubated with alkaline-phosphatase-conjugated ExtrAvidin (Sigma Chemical Co, St

Louis, MO) (1:2000 dilution). Plates were washed six times and developed using Sigma Fast

15 pNitrophenyl phosphatase substrate. After 1 hr incubation, the absorption was measured at

405 nm using ELISA. plate reader (Tecan G.m.b.H, Austria). A similar protocol was

engaged to generate a standard curve except for the following changes. Anti-mouse Igk light

chain Ab (187.1) (Pharmingen, San Diego, CA) was coated in duplicate wells, and mouse

recombinant TgG1 (107.3), IgG2a (G155-178) or IgE (C38.2) (Pharmingen) were serially

20 diluted in 2-folds starting from 50 ng/ml. Antibody titers were compared to the standards.

ELISA unit (BU) was defined as the ODsgsym reading corresponding to the reading of 1

ng/ml of detected antibody in a sandwich ELISA with anti-mouse Igi as the capture antibody

in the same plate.

[0219] Repetitive s.c. injections with low dose (LD) Der p 2 allergen were found to
25 stimulate high IgE production (4.0+0.7 EU) that drastically increased (>4-fold) one week
after boosting (Figure 26A, white squares). IgG1 production remained persistently low
(3280£550 EU) until day 64, where a rise occurred most likely due to exposure fo aerosolize
Der p 2 (Figure 268, white squares). IgG2a levels remained low (104167 EU, Figure 26C,
white squares). On the contrary, mice primed with high dose (HID) of Dexrp 2 allergen had a
30 Jow basal IgE level (1.30+0.33 EU, Figure 26A, black squares). This group of mice showed
persistently higher IgG1 production (8130x1000 EU, (Figure 26B, black squares) that rose
greatly after boosting (448004250 EU). Their IgG2a levels were also higher than that in
mice primed with LD, particularly after boosting or inhalation challenged (340+260 EU,
Figure 26C, black squares).




51. The nethod of claim50, wherein said pharmaceutical conposition
conprising a 20reconbi nant |actobacillus and said pharmaceuti cal
conposi ti onwoaapri128488g said at | east i nmunogeni c fragnent PE/S&2007/000090
al I ergen, or inmunogeni c hornolog thereof, are conprised in a
pharmaceutical kit. 52. The nethod of c¥&ai m 50, wherein the

al l'ergen, of which at |east an inmmunogenic 25fragment, or an

I mmunogeni ¢ honol og thereof, is conprised in said pharnaceuti cal

conposition, is a mte allergen. fet hod of claim 50,
wherein said at | east imunogeni ((,b) Srplenrlr%?%eg}nan al l ergen, or

| rmunogeni ¢ honaol og thereof, conprises at |east one conmon epitope

with the at 30l 3 1‘?}.0& @'v@eré §a€ﬂﬂ@éﬂtby(gerﬁ8al@h§1&hﬁl@ﬁon 84y @0 Spleens were
I mmunogeni ¢ hor no ereo expressed by said reconbi nant

| act obAaci | | axsised Sapm mvennwt midd@ﬂet@d af mocmbiéuqﬁmgaﬂi%calwﬁ dulfer (0.53%
| mmunogeni C, ff AATE W BlacRedls! $48 SRl Wil 0RRI 6 DOFp! Dandibel 805 x 10°

Is the at |eas nmunoge ragnent of an al | ergen, 35i mmunogeni c
hoi nol og t rmlefmﬂ,mamd@g@memaxpglemmnmt%|o§@saéwnvat@gfeta1 Calf serum

e, ) UL el TP 149 A
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| mmunogeni cLAbog@erR) inb %rC@A tnetitgpern at 37 CimMimwg eedombiomb log Rhér i@ giystems,

I s adm ni stered sel fromthe u Ak St} .
subl i ngual |W@P&%m3@§) lﬁt Eg don gs%g(r: | :@%ehgglepgrecovewd
epi cut aneop\g,lxys;@@boﬂrya@mbeﬂtﬁﬂgmnt(ﬁmbnpﬁgueIiﬂa , Bearlwaciapén ddyalidm 50,
wherein said phannaceutical conposition conprising at |east an

I mmunogeni ¢ fragnment of an M ent c. honol o
thereo‘cf-’1 i s administered suiﬁgdnﬁ o‘ifgf"?m‘g’rﬂmm fitation J

[0221] CD4™ T-cells were enriched by AutoMacs (Miltenyi Biotec, Bergisch
Gladbach, Germany) according to the manufacturers’ instructions, using anti-mouse CD4

biotin-conjugated antibody (GK1.5) and sireptavidin-conjugated microbeads (Miltenyi

20 Biotec). Before undergoing the enrichment protocol, spleen cells of naive mice were blocked
with 5% FCS/PBS and anti-mouse Fey IIV/IT receptor (CD16/CD32) [2.4G2], and depleted of
natural killer cells and dendritic cells by, using anti-Pan NK biotin-conjugated Ab (DXS5),
anti-CD11c microbeads and streptavidin-conjugated microbeads. The cell purity was
determined by flow cytometry analysis using FACScan flow cytometry and CellQuest

25 software (Becton Dickinson). At least 95% of the cells were CD4" T cells for all groups.
Purified CD4" T cells were cultured in 96-well plate at 3x105 cells/200 pl and stimulated for
24 hr with anti-mouse CD3g Ab (5 pg/ml, 145-2C11) and anti-mouse CD28 Ab (2 pg/ml,
37.51)

30 (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-

35 Murine Leukaemia Virus (M-MVL) Reverse Transcriptase (Promega, Madison, USA) as




wherein the pharmaceutical conposition according to claim12 is
adm nistered orally. The nethod of claim 50, wherein
sai d. phar maw@uDZEB4880nposi ti on conprising sai d rewrbi nantPCT/5G2007/000090
| act obaci | lus and sai d pharmaceutical conposition conprising said at
| east i munogeni c fragnent of an allergefl or imunogenic honol og
thereof are admnistered sequentially. The nmethod of claim 58,
conpri si ng: %ﬁﬁ%aﬁgaiding a pharnmaceutical conposition according to
claim 12, (B adm ni stering the pharmaceutical conposition according
|t gaglt a;nm IermU ﬁ, gé[gﬁz_sg‘ﬂfﬂmgma FBH?&&B@@HE&@%&H@W&* tté etandxndipe ittsl mgowtt of
| ragnent_ o n ergen ' ] '

thor eof . arPYApaEHARFR SRR RSV BB et &  EBHBOERBGR Comant 10x
conpri si ng I j ; aNTR i

ﬁ%R tﬁ:@%f, 14 mmmgﬁimhe x{éﬁeéﬂlﬁ&s,ems M | ¥ g&nunitsr of Tag DNA

I mmunogeni ¢ honol og thgr eof . hod of claim 50, wherej id

]Phar mageut }Mm@@sﬂpﬁéﬁh pagpple oApoi 1 gl Fplumea¥ss %‘ﬁ“‘?%‘ﬁ%ﬁoﬁm% thermal oyoler
ragnent o (PBR i AR skan e Sdoli fi@nd) N ATEB L4 tdtsl

conposi tion accolrEJé]?Jrrlg 8 C 1giﬁm 1 F%QZg(r)ﬁPm gpélfﬂgﬁts ereéfter. utdtaldt 30

met hod of céyalem Bh optlecensists af 30 sea Y G 30eaAbIhEr gyt mﬁ@%ﬁgé lmin. A
sheet | PEA) M ind Bt § insTHEWIRGNADAOC g0 6P GrelfiSH & 10 158 & 72°C was inoluded
phar maceut i onposition conprising said at |east inmunogenic
fragment ofinaactdehaiogen, or i nmunogeni ¢ honol og thereof, is

adm ni stered repeatedly. 563. Use of reconbinant | actob cilius .
accordidng to any[032 Rehl-ting PER using SYBR Gregndeshanloss & ﬁ igfeleg was carried out

phar maceut i cal,, COMRARA LORNIEO mefRAN Bt dwhRS doiTRACS SEBAREPstiladl) Naive
al I ergen.
mice sample was used as standard to create the fit coefficients file for each cytokine.

Reactions were performed using Fast start DNA Master SYBR Green I (Roche Diagnostics,
Switzerland) in accordance to the manufacturers’ instructions. The amplification program
15 was: denaturation 10 min at 95 °C, quantitation 40 cycles of 5 sec at 95 °C, 5 sec at 58 °C
and 12 sec at 72 °C, melting 15 sec at 58°C, cooling 30 sec at 40°C. The cytokine relative
ratios were calculated with efficiency correction based on a mon-linear regression fit
performed automatically by the Relative Quantification Software (Roche Molecular

Biochemicals, Germany).
20 [0225] The following oligonucleotides were used for PCR analysis:
[0226] HPRT: Sense 5° GTTGGATACAGGCCAGACTTTGTTG 3 (SEQ ID NO:
7
[0227] Anti-sense 5° GAGGGTAGGCTGGCCTATGGG 3’ (SEQ ID NO: 8);
[0228] IFN-y: Sense S’CATTGAAAGCCTAGAAAAGTCTG 37 (SEQ ID NO: 9
25 [0229] Anti-sense 5’ CTCATGAATGCATCCTTTTTCG 3’ (SEQ ID NO: 10);
[0230] IL-4 Sense 5° CATCGGCATTTTGAACGAGGTCA 3’ (SEQID NO: 1 1);
[0231] 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);
30 [0234] TL-9: Sense 5° ATGTTGGTGACATACATCCTTGC 3’ (SEQ ID NO: 15);




64. Use according to claim63, wherein said allergenis a mte

al 'ergen. 1065. Use according to claim®64, wherein said mte allergen
I s a dust nwoDeoed/123488en. 66. Use according to any ORETHG200740M90
63 to 65 in the treatment or prophylaxis of allergy. 1567. Use
according to claim66, wherein said alleggy is mte allergy. 68. Use
according to any one of clainms 63 - 67 for oral or sublingual

admi ni stration i d.recombi . \ TE4%9 '

to any one of cﬁé%ﬂﬁi‘*@?&?ﬂ%? R TRCE T A ATEARASEND RECEeR! N9
reconbi ni act ' S 0. ' fa> ' .
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said at |east i genic fragnment of an allergen, or an inmmunogenic

honol og t her eof 192303 -A 5@ &CP AP GOTROXCATT TUAGE 3F (BEG B NOF 20);n

t he manuf acture 0%3791 pharmaceutical kit, wherein said pharnaceuti cal

kit further conpphfifirasPieksscAUEGOUATENROSAGETGGAGATISEQINAGIL2I);
| east an i mmunogeni ¢ fragnment of an allergen, or an inmmunogenic
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one ofinclains 71 -73, wherein said allergen is a mte allergen. 75.

Use according to any one of clains 71 - ' '
i nunogeni ¢ g (e) ¥mmunization regimen for stﬁ'y’r of"@ﬁ&%ﬂﬁss %gﬂs‘%r{r F2eus

[0242] Mice were primed by subcutaneous injection (s.c.) with low dose (LD) [10

pg/mouse] or high dose (HD)[50 nug/mouse] of yeast recombinant Der p 2 protein (fDer p 2)

15 on day 0, 4 and 8. A boost with LD of Der p 2 was given on day 28 and Der p2-specific
immune response was assayed by ELISA. In another study, rDer p 2-primed mice were
sacrificed on day 21. Lymph nodes and spleens were obtained for cytokine profiling of T-cell
cultures. Controls mice were s.c. injected with 100 ul of PBS. The rDer p 2-epicutaneous
patched mice were generated as previously described (Wang LF et al 1996). Briefly, 50 pg of

20 tDer p 2 in 100 pl of PBS was first applied to 1 cm” ganze on the patches, which was then
applied to the shaved skin and secured with an elastic bandage. The patching was performed

on day 0 and 14. Each patch was applied for 4 days and removed. Mice were sacrificed on

day 21 and antigen-specific TH2 cells were established.

[0243] Control mice receiving only aerosol challenge with Der p 2 gave high
25 expression levels of Ag-specific TH2 cytokines specifically IL-5, IL-10 and IL-13. However
the HD primed mice showed significant suppression of IL-13, 11.-5 and IL-10 expression,
when compared with mice primed with LD or 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

30 suppressing the expression of TH2-associated cytokines.

(p) Enrichment of CD4"CD25" regulatory T- cells
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reconbi nant | actobacillus. 76. Use according to claim75, wherein
said at | east immunogenic fragnment of anezl | ergen, 10o0r i mmunogenic
bonol og thereof, is the at |east imunogenic fragnent of an allergen,

or i nmunogeni c t her eqf [.ess I, & @ﬁ‘g’r(fw -
| act obaci | | us. qgifr’% %gls?ﬂﬁcf&%ﬁﬁﬁ’wgft% 8]?Saar{§%81ﬁée/he§?d ygfill?g‘rcm 1 - 76I,{egulatory.T
wher ei n sai QelpiisdifRst KitmiMiiegenBiotés, aBergisth ofladach) IGermeny) id sorted using

I munogeni ¢, honpl og t hereaqf.,, is obtai ned by a ne. of 1 ,C
purificati ohvtaMacs @&F‘&Pi%ﬁ“ﬁ”&i?‘%&“ﬁdﬁ@ro}ﬂg‘? g GPE‘S‘% %‘%@@B&&E‘%Hﬁ of the
accor didng ti@ﬁ%ﬁ!@& cemlwe.fe ﬁ%ﬁ&@ﬁ Wikh -FIZ‘(Z—GBnggaaq lu:euMaicm!se i mitibodias,i Ren-CP-
of said reconbinant | actobagillus,and sai t l.east. | noge .
fragnefit ofcoafugatss |agtigagyse gfmlanﬁ?h BYjeniqed r%?%‘bga?ﬁqe?@ﬁpggo%.ﬁs (Rl Ponity
accordi ng tg,eel ayy ddl blﬁ‘it%' FRdNRtdeiRAby flow Qytddsaryaambysit using BACSeimSow
78 or 798, wherein said at |

east i nmunogeni ¢ fragnent. of al.l.er ge
i s adni ni steftemetry suk Celippst pritware (Bepton 5&#&%&%% a Feéﬁtrr‘gs?{f 05‘3#302"%3&3”5
al I ergen, Sgpé gefi.gudoi nol og thereof, is admnistered
thereafter T%%i e ggcorging to any one of clains 71 - 80, wherein
said at |east inmunogenic fragnent of an allergen, or imunogenic
honol dg t her eof , (g)Spelmcpiesnbineeg and antigenpresesBgcele@RGY Rrepgatfhup
consi sting of sublingually, subcutaneously, intradermally,
30transdennal |y, e ¥reBAHnuaday inC QH S8 LRIENIT- 647 @@fiund gupplésented
according to c|épﬁggﬁﬂﬁﬁﬁ§§§fﬁ’§3id r econbi nant | act.o acillus.is .
adni ni st er eitbri@l Y4 heatdnastivated havira celitsenm (SEmssYi TecoRolesiRgyr ilsThy sagivm

| east an | M0GE Rirfel bAOHRodk), Mol LA E@R D Erd¥lodATUOP YA Genicillin and

honol og t hef mnrstere ybcut aneousl’y. Anmended, Sheet
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according tg aiﬁne%n%t f «€1;R1498 6, iﬁctﬁ‘;%tor.‘_’%ﬁjc?té e Bhink8BSE 96-well (4x10°
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i s adm ni st esls@velly matt BYpg/ml of Der p 2 protein for 3-5 days and supernatant harvested were

frozen at -20 °C. Antigen-specific TH2 cells were established from epicutansous patched

mice by culturing the splenocytes in 6-well plates (2 x 107 cells/well) with tDer p2. The cells

20 were supplemented with fresh medium containing 10 U/ml of recombination mouse IL-2
(:IL-2) (R & D systems) on day 3, 5 and 7. At day 10, TH2 cells were harvested and purified
by Ficoll-Pague plus (Amersham Biosciences) centrifugation. AP(Cs were derived from the
mitomycin C-treated splenocytes of naive mice. Briefly, mitomycin C (Roche Diagnostic
GmbH, Mannheim, Germany) was added to the cells at a final concentration of 50 pg/mi and

25 incubated in the dark at 37 °C for 20 min. The cells were washed 3 times with 30 mls of 1X
HBSS and suspended in RPMI-1640 medium.

(h) Cytokine profiling and cell proliferation assay

30 [0246] Antigen-specific TH2 cells and CD4+CD25+ T-cells were cultured at 1x10°
cells/well with or without 10pg/ml of Der 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 uCi of [’H)-thymidine
(NEN Life Science, Boston, MA) at the last 18 hr. Cells were harvested to a glass fiber filter

35 (Skatron instruments AS, Lier, Norway). After adding the scintillation fluid (Amersham
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Riosciences Corp) and proliferation was measured by the liquid scintillation counter
(Beckman Coulter, Inc. Fullerton, CA). The proliferation index is expressed as the ratio of
TH2 cells alone.

(i) Cytokine ELISA

[0247] Purified antibodies to mouse IFN-y (RA-6A2), IL-4 (BVD4-1D11), IL-5
(TRFK3), IL-9 (D8402E8), IL-10 (JES052A5) (R & D systemus, Minneapolis, MN, USA),
IL-13 (38213) (R & D systems) and TGF-B (A75-2.1) antibodies were coated on 96-well
plate at 2ug/ml. Biotinylated polyclonal antibodies fo mouse IFN-y (XMG1.2), IL-4 (BVDe6-
24G2), IL-5 (TRFK4), IL-9 (D9302C12), IL-10 (R & D systems), IL-13 (R & D systems)
and TGF-B (A75-3.1) antibodies were used as recommended. Recombinant mouse cytokines
were used as standards in the ELISA assay. All antibodies and recombinant cytokines were
from BD Biosciences PharMingen (San Diago, CA) unless stated otherwise.

[0248] Fig. 27 depicts the quantification of cytokine mRNA. expression in Der p 2-
primed mice that were challenged with aerosolized Der p 2. 1L.-12 was not detected and there
was 10 difference in the expression levels of IL-4 and IFN-y between the groups of mice.
There were, however, differences in their expression of other TH2 cytokines especially
effector cytokines.

[0249] The expression levels of these cytokines were firther evaluated using real-
time PCR (cf. Table I). The melting curve analysis of each amplified kit showed distinctive,
sharp peak that was not observed in water confrol (data not shown). Table I illustrates the
calibrator (untreated)-normalized amplified cytokine kit/HPRT ratio. There was no
distinctive difference in IL-4 expression in all groups of mice. Control mice subjected to
aerosol Der p 2 inhalation gave high expression levels of Ag-specific TH2 cytokines
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 TL-9 expression
(>100-fold) compared to HD primed mice and control. Accordingly, TH2 cytokines are

associated with the allergen dosage immumnisation.

[0250] Figures 27 and 28 show cytokine profiles of lymph nodes and spleen from
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mice primed with high or low dose rDer p 2 protein. Mice were primed with low dose (1D,
10ug) or high dose (HD, 50ug) of tDer p 2 protein, or PBS on day 0, 4, 8 and sacrifice on
day 10 (supra). Lymph nodes and spleens were harvested and cultured for 3 to 5 days in the
presence of rDer p 2 protein. Both lymph nodes and spleen and from mice primed with low
dose showed increase in TH2 cytokines ( IL-4, IL-13 and IL-9) and decrease in THI
cytokine (IEN-y) production compared to high dose primed mice. On the other hand, the
high dose primed mice exhibited higher TGF-B production in both lymph nodes and spleen.

{0251] Figure 30 depicts the suppressive effect of CD4*CD25% regulatory T-cells
from mice primed with high dose rDer p 2 protein. Splenic CD4+CD25% T cells of mice
primed with LD or HD rDer p 2 protein were cocultured with antigen-specific TH2 cells in
the presence of rDer p 2 protein for 5 days and assayed for boﬂ:} proliferation and cytokine
response. As shown in Figure 30 (A-D), splenic CD4+CD25+ T cells from mice primed with
HD 1Der p 2 protein were able to exert suppression both on the proliferation of TH2 cells and
production of TH2 cytokines, IL-4, IL-5 and IL.-13. Splenic CD4+CD25F T cells from mice

primed with LD rDer p 2 protein were unable to exert similar suppressive effects.

Example 16: Studies of the immune responses primed by recombinant I. casei
Shirota/Blo t 5 in mice

[0252] Mice were fed with 1 x 107 cfiymouse each day for four consecutive days per
week (Fig. 31) Total feeding each mouse received were 20 doses of 1x10° cfu. Mice were
bled weekly up to 7 weeks and Blo t 5-specific serum immunoglobulins were assayed by
ELISA. There were significant levels of Blo t 5-specific 1gG1 detected but there were no
significant levels of IgE and IgG2a were detected. (Fig. 32). Mice were sacrificed on day 198
and T-cells from Peyer’s patches and spleen were obtained for cytokine analysis. Significant
levels of regulatory cytokine TGF-f were detected in T cells from Peyer’s patches of the L
casei Shirotal Blo t 5 fed mice only, indicating that the live recombinant L. casei Shirota /
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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[0254] The invention illustratively described herein may suitably be practiced in the
absence of any element or elements, limitation or limitations, not specifically disclosed
herein. Thus, for example, the terms "comprising”, "including", "containing", etc. shall be
read expansively and without limijtation. Additionally, the terms and expressions employed
herein have been used as terms of description and not of limitation, and there is no intention
in the use of such terms and expressions of excluding any equivalents of the features shown
and described or portions thereof, but it is recognized that various modifications are possible
within the scope of the invention claimed. Thus, it should be understood that although the
present invention has been specifically disclosed by a preferred embodiment, modification
and variation of the invention herein disclosed may be resorted to by those skilled in the art,
and that such modifications and variations are comsidered to be within the scope of this

invention.

[0255] The invention has been described broadly and generic herein. Each of the
narrower species and subgeneric groupings falling within the generic disclosure also form
part of the invention. This includes the generic description of the invention with a proviso or
negative limitation removing any subject matter from the genus, regardless of whether or not

the excised material is specifically recited herein.

[0256] Other embodiments are within the following claims. In addition, where
features or aspects of the invention are described in terms of Markush groups, the skilled
artisan will recognize that the invention is also thereby described in terros of any individual

member or subgroup of members of the Markush group.
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What is claimed is:

5 1. A Tecombinant lactobacillus comprising a heterologous nucleic acid sequence
encoding &t least an immunogenic fragment of the mite allergens Derp 2 or Blo t 5, or
an immunogenic hbmolog thereof, wherein said heterologous nucleic acid sequence A
encoding an immunogenic homolog of Der p 2 or an immunogenic frmgment thereof
has a nucleic acid sequence of at least 70% identity to the nucleic acid sequence of
10 SEQID NO: 1, |

4‘ 2. The recombinant lactobacillus of claim 1, wherein said lactobacillus is selected from
(.;) the group consisting of Lactobacillus casei, Lactobucillus acidophilus, Lactobacillus
15 Jermentum, Lactobacillus gasseri, Lactobacilluy pentasi:s, Lactobacilluy plantarum,
Lactobacillus  sporogenes, Lactobacillkis  brevis, Lactobucillus  delbrueckii,

Lactobacillus salivarius, Lactobacillus hilgardsi, Lactobacillus luctis, Lactobacillus

rhamnosus, Lactobacillus johnsonii, Lactobacillus leishmanis, Lactobacillus jensenii,

Lactobacillus reuteri, Lactobacillus sakei, Lactobacillus cellobiosus, Lactebacillus

20 erispatus, Lactobacillus curvatus, Lactobacillus caucasicus, and Lactobacillus

helveticus.

3. The recombinant lactobacillus of claim 2, wherein said lactobacillus is Lactobacillus

rhamnosus GG or Laciobacillus casei Shirvota.

25 .
4, The recombinant lactobacillus of any one of claims 1 - 3, wherein said immunogenic

homwolog encoded by said heterclogous nucleic acid sequence has at least 80 %
sequence identity to the amino acid sequence of a respective at least immunogenic
fragment of said mite allergen.

30
5. The recombinant lactobacillus of any one of claims 1 - 4, wherein said mite allergen is

Derp 2 or Blo t § and said lactobacillus is Lactobacillus casei Shirota.
£

6. The recombinant lactobacillus of claims 1 - §, wherein said mite allergen is Der p 2

35, and wherein said mite allergen is encoded by the sequence of SEQ ID NO: 1.
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9. The recombinant lactobacillus of claims 1 - 6, wherein said mite allergen is Blo t 5 and
wherein said at least immunogenic fragment of said mite allergen is encoded by the
5 sequence of SEQ ID NO: 2.

8. The recombinant lactobacillus of any one of claims 1 —6 or claim 7, wherein said mite
allergen is Blo t 5 and wherein said heterologons nucleic acid sequencd encodes an
immunogenic homolog of Blo t 5, or an immunogenic fragment thereof, the

10 ' immunogenic homolog having a nucleic acid sequence of at least 70% identity to the
nucleic acid sequence of SEQ ID NO: 2.

9. The recombinant lactobacillus of any one of claims 1 - 8, wherein said sequence

encoding at least an immunogenic fragment of said mite allergen or an immunogenic

15 homolog thereof is comprised in a heterologous nucleic acid molecule,

10. The recombinant lactobacillns of claim 9, whetein said heterologous nucleic acid

_molecule is an expression vector,

20 11. The recombinant lactobacillus of claim 10, wherein said expression vector is selected
from the group consisting of pLP400, pLP500, pSIP303 and pSIP412.

12. A pharmacentical composition comprising 2 recombinant lactobacillus acecording to
any one of claims 1 —11.

25
13. The pharmaceutical composition of claim 12, further comprising a pharmaceutically

acceptable carrier or diluent.

e 14. The pharmaceutical composition of claims 11 or 12, further comprising at least one of
30 a corticosteroid, an antihistamine, 2 leukotriene modifying agent, a mast cell stabilizer,

a decongestant and a B2-adrenoceptor agonist.

15. The phmmaceuncal composition of any one of claims 12 - 14, further comprising at
least an immunogenic fragment of an allergen, or an immunogenic homolo g thereof,

35 :
16. The pharmacentical composition of claim 15, wherein said allergen is a mite allergen.
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17. The pharmaceutical composition of claim 16, wherein the mite allergen is a dust mite

allergen.

5 18. The pharmaceutical composition of claims 16 or 17, wherein said mite allergen is

selected from the group consisting of Der p 1, proDer p 1, Der p2, Derp 3, Der p 4,

Der p 5, Derp 7, Det p 8, Derp 9, Der p 10, Der p 11, Derp 14, Der p 15, Der p 18,

Der £ 1, Der £2, Der £3, Der £4, Der £5, Der £6, Der £7, Der £10, Dex £11, Der {15,

- Derf16, Der £18, Derm 1, BEurm 1, Burm 2, Her £2, Blo t 1, Blo t3,Blot5, Blot

10 12, Feld1,Mag 1, Mag 3, Tyrp2,Lepd 1, Lepd2,Lepd S, Lepd?, Lep d 10, and
Lepd13. . . '

19. The pharmaceutical composition of any one of claims 16 — 18, wherein said mite
(: ) allergen comprises at least ome common epitope with the at leest immunogenic

15 fragment of a mite allergen, or immunogenic homolog thercof, expressed by said

recombinant lactobacillus.

20. The pharmaccutical cordposit‘ion of claim 19, wherein the at least immunogenic
fragment of a mite allergen, or immumogenic homolog thereof, is the at least
20 jmmunogenic fragment of a mite allergen, or immunogenic homolog thercof,

expressed by said recombinant lactobacillus.

21. A phamnaceutical kit comprising
{a) a pharmaceutical composition as defined in any one of ¢laims 12 - 14, and
25 (b) a pharmaceutical composition comprising at least an fmmunogenic fragment of an

allergen, or an immunogenic homolog thereof.

22. The pharmaceutical kit of olaim 21, wherein the allergen comprised in the

pharmaceutical composition of (b} is a mite allergen.

30 . . .
23. The pharmaceutical kit of claim 22, wherein the mite allergen comprised in the
pharmaceutical composition of (b) is a dust mite allergen. )
24. The pharmaceutical kit of claims 22 or 23, wherein said mite allergen comprised in the
35 pharmaceutical composition of (b) is selected from the group consisting of Der p 1,
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proDerp 1, Derp 2, Derp 3, Derp 4, Der p 5, Derp 7, Der p 8, Derp 9, Der p 10, Der
p 11, Derp 14, Derp 15, Derp 18, Der £ 1, Der £ 2, Dex £3, Der f 4, Der £ 5, Der 6,
Der £7, Der £10, Der £ 11, Der £ 15, Der £16, Der £ 18, Derm 1, Ewrm 1, Ewrm 2,
Yer 2, Blot1,Blot3,Blot5,Blot 12, Feld1,Mag1, Mag3, Tyrp 2, Lep d 1,

5 Lepd?2, Lepd5, Lepd 7, Lepd 10, and Lep d 13.

25. The pharmaceutical kit of claims 22 — 242, wherein the at least immunogenic fragment
of a mite allergen, or immunogenic homolog therecf, comprised in the phermaceuntical
composition of (b) conipriscs at least oune commnon epitope with the at least

10 immunogenic fragment of a mite allergen, or immunogenic homolog thereof,
expressed by said recombinant lactobacillus comprised in the pharmaceutical

composition of (a).

(;) 26. The pharmaceutical kit of claim 235, wherein the at Ieast immunegenic Sragment of a
15 mite allergen, or immunogenic homolog thereof, comprised in the pharmacéuﬁcal
composition of (b) is the at least immunogenic fragment of a mite allergen, or

immunogenic homolog thereof, expressed by said recombinant lactobacillus comprised

in the pharmaceutical composition of (a).

20 27. The pharmaceutical kit of any one of claims 21 - 26, wherein the at least immunogenic
fragment of an allergen, or immunogenic homolog thercof, comprised in the
pharmaceutical conposition of (b) is obtained by any one of enrichment, purification

and isolation from a recombinant organism.
25 28. The recomhbinant lactobacillus of any one of claims 1 ~ 11 for use in i‘.herapy.

20. The recombinant lactobacillus of claim 28, wherein said therapy is modulating the

(@

immiune response to an allergen.
30 30. The recombinant lactobacillus of claims 28 or29 for oral administraﬁoi}.

31. The recombinant lactobacillus of any one of claims 28 — 30 for combined
administration with -at least en immunogenic fragment of an allergen, or an
immunogenie homolog thereof.

35
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32, The recombinant lactobacillus of claim 30 for sublingual, subcutaneous, intradermal,
transdermal or epicutaneous administration of the at least an immunogenic fragment of

an allergen, or an immunogenic homolog thereof.

5 33. The recombinant lactobacillus of claims 31 or 32, wherein said allergen is a mite

allergen.

34, The recombinant lactobacillus of any one of claims 28 - 33, wherein said recombinant
lactobacillus is comprised in a kit, said kit further comprising at least an immunogenic

10 fragment of an allergen, or an immunogenic homolog thereof.

35. The recombinant lactobacillus of any one of claims 31 — 34 for sequential
administration of the recombinant lactobacillus and the at least immunogenic fragment
g of an allergen, or immunoggnic horolog thereof.

15
36. The recombinant lactobacillus of claim 35, wherein said sequential administration

comprises a fixst step of administering said at least immunogenic fragment of an

. allergen and a second step of administering said recombinant lactobacillus.

20 37. A method of modulating the immune response to an allergen in a mammal, said

method comprising administering a pharmaceutical composition according to claim 12,
38. The method of claim.?f'?, wherein said mammal is a buman.
25 39, The method of claim 37, wherein said allergen is a mite allergen,
40. The method of claim 39, wherein said mite allergen is a dust mite allergen.
e 41, The mcthod. of claimn 37 in the treatment of an allergic di;ease.
30

42. The method of claim 41, wherein said allergic disease is a mite allergy.

43. The method of claim 42, wherein said allergic disease is selected from the group
consisting of asthma, rhinitis, atopic dermatitis, and urticaria.

35
44, Themethod of claim 37 in the prophylaxis of an allergic discase.
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46. The method of claim 44, wherein said an allerpic disease is selepted from the group

consisting of asthma, rhinitis, atopic dermatitis, and urticaria.

5
47. The method of claim 37, wherein the pharmaceutical composition according to claim
14 is administered orally or sublingually.
48. The method of claim 37, comprising administering said pharmaceutical composition
10 that comprises recombinant lactobacillus repeatedly.

49. The method of claim 37, wherein said pharmaceutical composition further compriscs

at least an immunogenic fragment of an allergen, or an immunogenic homolog thereof.

i;; 15 50. The method of claim 37, further comprising administering a pharmaceutical

composition that comprises at least an immunogenic fragment of an allergen, or an

immunogenic homolog thereof.

51. The method of claim 50, wherein said pharmaceutical composition comprising a
20 recombinant lactobacillus and said pharmaceutical composition comprising said at
least immunogenic fragment of an allergen, or immunogenic homolog thereof, are

comprised in a pharmaceutical kit.

82. The method of claim 50, wherein the allergen, of which at least an immunogenic
25 fragment, or an immunogenic homolog thereof, is comprised in said pharmz_aceutica}

composition, is a mite allergen.

g: - 53, The method of claim 50, wherein said at least immunogenic fragment of an allergen, or '
T

immunogenic homolog thereof, comprises at least one common epitope with the at
30 least immunogenic fragment of an allergen, or an immunogenic- homolog thereof,

expressed by ¢aid recombinant lactobacillus.

54, The method of claim 53, wherein said at least immunogenic fragment of an allergen, or
immunogenic homolog thereof, is the at least imummogenic fragment of an allergen, or

35 " jmmunogenic homolog thereof, expressed by said recombinant factobacillus.
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- <223> bri mer Dp2xhoSac/r <400> 6 coccocgagc tcctcgagat cgc ttt?cl"".E;G?'m)’”00009
agcatgagta gc42 <210> 7 <211> 25 <212> DNA <213> grtgificigalggs %lcﬁiévr?(clels;[amaryzoo
<220> <221> ni sc_bi ndi ng <223> sense pri’fer HPRT <400> 7 gttggataca

ggccagactt tgttg25 <210> 8. <211> 11 <212> <213>. artifici
sequence <2%0> ﬂ’f?ie;h o Glajg ﬁ@i‘ﬁﬁwgﬁ ﬁéﬁwé%mgﬁa% i hﬁlg%‘alﬁ%e&m
8 immunogenic homolog thereof, is obtained by any one of entichment, purification and

isolation from a recombinant organism.

5 56. The method of claim 50, wherein said pharmaceutical composition comprising said at
least immunogenic fragment of an allergen, or immunogenic homolog thereof, is
administered in a manner selected from the group consisting of -sublingually,
subcutaneously, intradermally, transdermally, epicutaneously and any combination
thereof.

10
57. The method of claim 50, wherein said pharmaceutical composition comprising at least

an immunogenic fragment of an allergen, or an imrmunogenic homolog thereof is

administered subcntaneously, and

@

“wherein the pharmacentical composition according to claim 12 is administered orally.

15 ‘
58. The method of claim 50, whercin said pharmacentical composition comprising said

recombinant lactobacillus and said pharmaceutical composition comprising said at
least immunogenic fragment of an zllergen, or immunogenic homolog thereof are
administered sequentially.

20
59. The method of claim 58, comprising:

{a) providing a pharmaceutical composition according to claim 12,

(b) administering the pharmaceutical composition aécording to claim 12,

(¢) providing a pharmaceutical composition comprising at least an immunogenic
25 fragment of an allergen, or immunogenic homolog thereof, and

(d) administering the pharmaceutical composition comprising at least an immunogenic

C fragment of an allergen, or immunogenic hormolog thereof,

60. The method of claim 50, wherejn said pharmacentical composition comprising at least
30 an immunogenic fragment of an allergen is administered first, and the pharmaceutical

compositidn according to olaim 12 is administered thereafter.

61. The method of claim 50, wherein said method is immmotherapy.
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. gagggt agge tggectatgg gll PcrisG. 200/ 000090 3 <2102 9 g PCT/SG2007/00003

<211> 13 <212> DNA <213> artificial sequence <220> <221> m January 200
q scRefe

<223> sense primer |F-gamma <400> 9 catt{aaagc ctagaaaagt c
tg <210>
10 <211> 12 <212> DNA <213> artificial_ se uence, < go> <g )

21> . .
m sc_bi ndi n§2<22B>mathied o5ezesymhasin seid. @n'f?@s‘ﬁ?% spyising s+
catcCttttt Cg jepst immunogenic fragment of an allergen, or immunogenic homolog thereof, is
administered repeatedly.

5 63. Use of recombinant lactobacillus according to any one of claims 1 - 11 in the
manufacture of a pharmaceutical composition for modulating the immune response to

an allergen.

64. Use according to claim 63, wherein said allergen is a mite allergen.

10
65. Use according to claim 64, wherein said mite allergen is a dust mite allergen.
66. Use according to any one of clairs 63 to 65 in the treatment or prophylaxis of allergy.
é:_ J 15 67. Use according to claim 66, whercin said allergy is mite allergy.
63. Use according to any one of claims 63 — 67 for oral or sublingual administration of
said recombinant lactobacillus,
20 69. Use according to any one of claims 63 — 68 for repeated administration of said
recombinant lactobacillus, '
70. Use according to any one of claims 63 — 69, wherein said pharmaceﬁticai composition
further comprises at least one of a corticosteroid, an antihistamine, a leukotriene
25 modifying agent, a mast cell stabilizer, & decongestant and a B2-adrenoceptor agonist.
71. Use according to any one of claims 63 — 70 for combined administration with at least
é; . an immunogenic fragment of an allergen, or an immunogenic homolog thereof,
e}
30 72, Use according claim 71, wherein said phanmaceutical composition comprises said at
least immunogenic fragment of an allergen, or an immunogenic homolog thereof.
43, Use according to any one of claims 63 = 71 in the manufacture of a pharmaceutical kit,
wherein said pharmacentical kit farther cdmpriseé a pharmaceutical composition
35 comprising at least an immunogenic fragment of an allergen, or an immunogenic

homolog thereof.
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. <210> 11 <211> 13 <212> DNA <213> artificial sequence <220> <p21FCI/5G2007/00005

m sc_bi ndi ng <223> sense primer |L-4 <400> 11 catcggcatt tt 18 Ja 200
B tt Y nuary

tca <210> 12 <211> 13 <212> DNA <213> aftifici al ggquence gzzg‘g L

<221> m sc_bindi ng <223> anti-sense prinmer |IL-4 <400> 12 cttatcgatg

aat ccaggca tcg <210> 13 <211> 12.< DI% hELCl
<220> 74.g Use according to any one gf clx%rlri% ?1 — 13, WZG%P%E sBl Eﬂhr-fréa%'@!a it Al fHn ©
78. Use according to any one of claims 71 —74, wherein said at least immunogenic
5 fragment oi_’ an allergen, or immunogenic homolog thersof, comprises. at least one
common epitope with the at least immunogenic fragment of an allergen, or an

immunogenic homolog thereof, expressed by said recombinant lactobacillus.

76. Use according to claim 75, wherein said at least immunogenic fragment of an allergen,
10 or immunogenic homolog thereof; is the at least immunogenic fragment of an allergen,

or immunogenic homolog thereof, expressed by said recombinant lactobaqillus.

77. Use according to any one of claims 71 - 76, wherein said at least immunogenic

fragment of an allergen, or immunogenic homoldg thereot, is obtained by any one of

S

15 enrichment, purification and isolation from a recombinant organism.

78. Use according to any one of claims 71 — 77 for sequential administration of said
recombinant lactobacillus and said at least immunogenic fragment of an allergen, or
immunogenic homolog thereof,

20
79, Use according to claim 78 in immunotherapy.

80. Use according to claims 78 or 798, wherein said at least immunogenic fragment of an
allergen ts administered first, and the at least immunogenic fragment of an allergen, or

25 jmmunogenic homolog thereof, is administered thereafter

81. Use according to any one of claims 71'-—- 80, whercin said at least immunogenic
{k} fragment of an allergen, or immunogenic homolog thereof, is administered in a manner
selected from the group consisting of sublingually, subcutancously, intradermally,

30 transdermaily, epicutansously and any combination thereof.

82, Use according to claim 81, wherein said recombinant lactobacillus is administered
orally and said pharmacentical composition comprising at least an immunogenic
fragment of an' allergen, or an immunogenic homolog thereof is administered

35 subcutancously.
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/<321> i sc_bi ndi ng <223> sense primer |L-5 <400> 13 Pgisq 2 g UZP%T
0 0 9 0 4 gaaagagacc ttgacacagc tgl2 <210> 14 <211> 12 <212> ¢
<213> artificial sequence <220> <221> m'7§c_bi ndi ng <223> anti -sense
primer IL-5_<40Q0> 14 gaactcttgc aggt.aatcea ggll,<2102.15 7ddlzddogeni
22125 DNA <Bha-Vse FPREEP q%%cncec@%oﬁ <g%1§hfn%éjc%ﬁ?lane§g <2235
sense priner | Lf&ment of an allergen, or immunogenic homolog thereof, is administered repeatedly.

s
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) 0090
<400> 15 atgttggtga catacatcct tgcl3 <210> 16 <211> f§T4§£22M/ 00 °

<213> artificial sequence <220> <221> m sc_bi ndi ng <223> anti - sense
primer IL-9 <400> 16 cggcttttct gcctttgdat otcl3 <210> 17 <211> 15
<212> DNA <213> artificial sequence <220> <221> m sc_bi ndi ng <223>
sense prinmer |L-10 <400> 17 ccagtttiac ctogtagaag tgat gl5 <210> 18

<211> 18 <212> DNA <213> artificial

<110> National University of Singapore
<120> Recombinant Lactobacillits And Use Of The Same

<160> 21

<170> MS Word

<210> 1
<211> 400
<212> DNA

<213> artificial sequence

<220>

<221> misc_

feature

<223> Der p 2 in vector PLP500

sequence <220>

<400> 1

ggatccagat caagtogatg tczaagattyg tgccaatcat gaaatcaaza 30
aagttttggt accaggatge ¢atggttcag aacecatgtat catteategt 100
ggtaasaccat tccaattgga agecgttitte gaagoecaacce aaaacacaaa 150
aaccgcectaaa attgaaatca aagcocotcaat cgatggttta gaagttgatg 200
ttccecegtat cgatccaaat gcatgecatt acatgaaaty cccattggtt 250
aaaggacaac aatatgatat taaatataca tggaatgttc cgaaaattgce 300
acczaaatet gaaaatgityg togteactgt taaagttatg ggtgatgatg 350
gtgttttgge ctgtgetatt gctactcatg ctaaaatcecg cgatctcgag 400
<210> 2

<211> 364

<212> DNA

<213> artificial sequence

<220> '

<221> misc feature

<223> Blo t 5 in vector PLP400

<400> 2

ggatccacaa gagecacaagc caaagaagga tgatttccga aacgaatteg 50
atcacttgtt gatcgaacag gcaaaccaty ctatcgaaaa gggagaacat 100
caattgettt acttgcaaca ccaactcgac gaattgaatg aaaacaagag is0
caaggaatty cazgagaaaa tcaticgaga acttgatgtt gtttgcgeea 200
tgatcgaagy ageccaagga gctttggaac gtgaatigaa gegaactgat 250
cttaacattt tggaacgatt caactacgaa gaggctcaaa ctctcageaa 300
gatcttgett aaggatttga aggaaaccga acaaaaagtg aaggatatbte 350
aaacccaact cgag 364
<210> 3

<211> 33

<212> DNA

<213> artificial sequence

<220>

<221> mis¢ binding

<223> primer Bam#I-eGRp/f

<400> 3

ceceeggate cagtgageaa gggcgaggag ctg 33




<221> m sc_bi ndi ng <223> anti-sense prinmer |L-10 <400>Pci]g-s—€bglqe.736 000 090'

LOU 000090 5 tgtctagggt cctggagtcc agcagact 18 <210> 19 <211> 11
<212> DNA <213> artificial sequence <22@® <221> m sc_bi ndi ng <223>
sense primer |L-12 <400> 19 atggccatgt gggagctgga gll <210> 20 <211>
11 <212> DNA <213> artificial sequence <220> <221> m sc_bi ndi ng

<Z211> 36

<212> Dua

<213> artificial seguence
<220>

<221> misc_binding

<223> primer eGFP-xhoSac/r

<400> 4
ccceeccteg agettgtaca gotcgtecat googag 36

<210> 5

<211> 38

<212> DHA

<213> artificial sequence
<220>

<221>» misc binding

<223> primer Dp2Bam/f

<400> 5

cccecggate cagatcaagt cgatgtcaaa gatigtge . 38

<21C> &

<211> 42

<212> DNA

<213> artificial sequence
<220>

<221> misc_binding

<223> primer Dbp2xhoSac/r

<400> &

cccececgage tectegagat cgeggatttt ageatgagta ge 42

<210> 7

<21i> 25

<212> DNA

<213> artificial sequence
<220>

<221> misc_binding

<223> sense primer HPRT

<400> 7

gttggataca ggeccagactt tgttg 25

<210> 8

<211> 11

<212> DNA

<213> artificial sequence
<220>

<221> misc_binding

<223> anti-sense primer HPRT

<400> 8

gagggtagge tggoctatygg g 11




PCT/SG ) :
<223> anti-sense prinmer |1L-12 <400> 20 tttggtgett cacacttcagzgqpr/ 000090
<210> 21 <211> 11 <212> DNA <213> artificial sequence <220> <221>

m sc_bi ndi ng <223> sense priner |L-13 <4D0> 21 atggccatgt gggagctgga

gll <210> 22 <211> 11 <212> DNA <213> artificial sequence <220> <221>

m sc_bi ndi ng <223> anti-sense priner |L-13 <400> 22 tttggtgctt

cacacttcag gli
<210> 9
<211> 13
<Z12> DNA
<213>» artificial seguence
<220>
<221> misc binding
<223> sense primer IF-gamma

<400> ¢

cattgaaagc ctagaazagt ctg 13

<210> 10

<213i> 12

<212> DWA

<213> artificial sequence

<220>

<221> misc binding

<223> anti-sense primer IF-gamma

<400> 10

ctecatgaatg catcottttt cg 12

<210> 11

<Z211> 13

<212> DNA

<213> artificial sequence
<220>

<221> misc_binding

<223> sense primer IL-4

<400> 11

catcggeatt ttgaacgagg tca i3

<210> 12

<211> 13

<212> DNA

<213> artificial sequence
<220>

<221> misc_binding

<223> anti-sense primer IL-4

<400> 12

cttatcgaty aatccaggea teog 13

<210> 13

<211> 12

<212> DNA

<213> artificial sequence
<220>

<221> misc_binding

<223> sense primer IL-5

<400> 13




gaaagagacc ttgacacage tg

<210> 14

<211> 12

<212> DNA

<213> artificial sequence
<220>

<221> misc binding

<223> anti~sense primer IL-5

<400> 14

gaactcitge aggtaatcea gg

<210> 15

<21i> 13

<212> DNA

<213> artificial sequence
<220>

<221> misc binding

<223> sense primer IL-9

<400> 15

atgttggtga catacatcet tge

<210> 16

<211> 13

<212> DNA

<213> artificial sequence
<220>

<221> misc binding

<223> anti-sense primer IL-9

<400> 16
cggctitttct goecttigeoat cte

<210> 17

<211> 15

<212> DNA

<213> artificial sequence
<220>

<221> misc_binding

<223> sense primer IL-10

<400> 17

ccagttttac ctggtagaag tgaty

<210> 18

<211> 18

<212> DNA

<213> artificial sequence
<220>

<221> misc pinding

<223> anti-sense primer IL—-10

<400> 18

PCI/8G 2007/ 000090

12

1z

13

i3

i5




tgtctagggt cotggagtec agcagact

<210> 19

<211> 11

<212> DNA

<213> artificial sequence
<220>

<221> misc_binding

<223> sense primer IL-12

<400> 18

atggccatgt gggagetgga g

<210> 20

211> 11

<212> DNA

<213> artificial sequence
<220>

<221> misc binding

<223> anti-sense primer IL-12

<400> 20

tttggtgctt cacacttcag g

<210> 21

<211> 11

<212> DNa

<213> artificial sequence
<220>

<221> misc_binding

<223> sense primer IL-13

<400»> 21

atggccatgt gggagetgga g

<210> 22

<211> 11

<212> DNA

<213> artificial sequence
<220>

<221> misc binding

<223> anti-sense primer IL-13

<400> 22

tttggtgett cacactteag g

FCTSG 20077 000090
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