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WO 2005/014838 PCT/CA2004/001469 CHIMERIC ANTIGENS FOR
BREAKING HOST TOLERANCE TO FOREIGN ANTIGENS 5 I.
INTRODUCTION A. Related Applications This application claims the
benefit of U.S. Provisional Application Nn 60/493,449, filed August 8,

WO/ WHieh is herein incorporated by reference. B. TechnieakKistdod0o1469

The present invention relates to methods and compositions for eliciting or
enhancing an immune response and for breaking host tolerance to foreign
antigens. C. Background When_ a healthy host (human or animal)
encoaHERIS: DT LR T QR AL ARG OSER F AN CE A  um,
virus and/or parasite, the FEREGGNaANINIGAIBZzan 15 immune response.
This immune response can be a humoral response and/or a cellular
response. In the humoral response, antibodies are produced by B cells
and are secreted into the blood and/or lymph in response to an antigenic
ptimulggrRspaktiprsky then neutralizes the antigen, e.g. a virus, by
binding specifically to antigens on its surface, marking it for destruction by
phag }oti cells and/or complement 20 mediated mechanisms, or by
[ Bfﬁ%iﬁﬁ%f’cﬂg%ﬁhancing clearance of free antigen from
circuldius. appEctiol arlazsp che ebimefitardcieizetrbyithadelestiimand No.
QN ifi ic. T-lymphocytes capable of
R e
individuals, the immune system fails to respond to certain foreign 25
anttye RIS hiigen does not stimulate the production of specific
antibofiiespsetipirkibeich qeliseshe immhode Sybtesmissinakierse preNeRt or
ltant disease. Thus, the infectious agent, e.g. a virus, can.
e R e Bt
tolerant to the antigens produced by the infectious agent. While the
me%h&ﬁ%‘fﬁ‘l?}‘}%ich the infectious agent evades the host immune 3o
machindrsnis nathiensly @stabiishedni dackaipaierHe santHOME as a
fore}:gr& agé@%ns to the host |mmunedj§/stem ma baa contributing factor

B A PR IB0LT 4848 PETIER S0 N80 AE i pifes an
Hipfestorespoxtigdhip inweuntimgspelise (AR Cs ) provess ypencandarede!lular

. rOMEEDS mn the humoral response, antibodies are produced by B cells and are

secreted into the blood and/or Iymph in response to an antigenic stimmlus. The
antibody then neutralizes the antigen, e.g. a virus, by binding specifically to antigens
on its surface, marking it for destruction by phagocytotic cells and/or complement-
mediated mechanisms, or by blocking binding or by enhancing clearance of free
antigen from circulation. The cellular response is characterized by the selection and
expansion of specific helper and cytotoxic T-lymphocytes capable of directly or
indirectly eliminating the cells that contain the antigen.

In some individuals, the immune system fails to respond to certain foreign
antigens. When an antigen does not stimulate the production of specific antibodies
and/or killer T cells, the immune system is unable to prevent the resultant disease.
Thus, the infectious agent, e.g, a virus, can establish a chronic infection and the host
immune system becomes tolerant to the antigens produced by the infectious agent.

While the mechanism by which the infectious agent evades the host immune
machinery is not clearly established, the lack of propeﬁ‘ presentation of foreign

antigens to the host immune system may be a contributing factor to development of
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differently depending on the localization of the antigen. Exogenous
antigens are endocytosed and subsequently processed within the
endosomes of the antigen presenting cell. The peptide fragments
generated from exogenous antigens are 5 presented on the surface of the
voelkesmpiexed with Major Histocompatibility Complex (MHE)€idassodboi469
The presentation of this complex to CD4+ T cells stimulates the CD4+ T
helper cells to secrete cytokines that stimulate B cells to produce .
SR A5 S THE B AIGERO0E SR CRORTSHArS Jup REaiered antges
diffaceatlylatepantipensn ohdHecathetitand, thre prigessBdogatbpsesaiiad ase
complexes with MHC 10 Class | on the surface,of antigen presenting cells.
S TN S e A S
iprerrmtiog esbnibeagaptidenegneitstiesnenieg dienartiywaninssabligsms are
pitheahrpnis \ife! Qi-Ratasitigipfesions here Rbﬁhorxqatmﬁ@ﬂ&o&%ﬁ&ggﬂmmy
inside a host cell at some paint duringg:lt.s life cycle), an |g}ens will be 15

rRrapied P nadaprdlsed i tREEHBELC8I Undhise cRBIPANRg A%t will tslls
priesdnkin tthe@iréUlatinsipdscalisexaseplecin frdinasaiof awhrome Busehn to
hepatitis B.virus (HBY)_.carrier, virions and the.HBV surface antigens
B D B SRIONE Aty il R 20, R A
dutigetsddn the dlouchasg, affeprivessbrstapd forsemhdonicoimfudtion reduibdEC

TRUOPYCHL [EIRONSE 12 %R0 AIRSLAMINRAR assnaiRted-nih IRGnieetinusT

agent. This can be achieved either by producing the antigen within the
564t Es iR ViRt Hecahiige idmsnssraprraassant hosestip ithrery
se:thaldégets processed and presented so as to elicit a cellular response.
Severa] approaches have been documented in the literature to deliver.an .
oo RS Rl LR T O ARSFE i SR e A AR is
@eidethasi®S 4 G2 308 by :098) paive deengf ¢bRik-trankipciatigentiswill be
g?&&%@&%ﬁ@d- AP REY lO TNl A PRALIRT AR RASWEHREd ?elsent }ﬁ the

xpression of the antigen through injected cDNA vectors (Lai et al., C

 RevlHiRRUHBET 8xaR0laga (198BY 4Ad CISOPiSEHETYE hapBEb BoBTURAIBY)

beenrdogitnente dh BN RNAMACEIReS SXRIAFSING aRteR:iRgeathe
to dendritic cells h ou, et al., Cancer Res

ve heen described

613 ﬁhﬁ?ﬂﬁgﬁu?ﬁﬁ : Eﬁ%‘ffﬁé@ \t}beh%f(gg'capable of carrying the
antigensnteffheieyttisodicy canpetondéningédhencellfirediHEr@iasSIL response
S AR O S BGAOR
producing the antigen within the host cell, or delivering the antigen to the appropriate
cellular compartment so that it gets processed and presented so as to elicit a cellular
response. Several approaches have been documented in the literature to deliver an
antigen intracellularly. Among these, viral vectors (Lorenz et al,, Hum. Gen. Ther.
10:623-631 (1999)), the use of cDNA-transfected cells (Domnelly et al,, Ann. Rev.
Immunol. 15:617(1997)) as well as the expression of the antigen through injected
c¢DNA vectors (Lai et al., Crit. Rev. Immunol. 18:449-484 (1988); and US Patent No.,
5,589,466), have been documented. Further, DNA vaccines expressing antigens
targeted to dendritic cells have been described (You, et al., Cancer Res 61:3704-3711
(2001)). ' ‘

Delivery vehicles capable of camrying the antigens to the cytosolic

compartment of the cell for MHC Class I pathway processing have also been used.

Hilgers, et al. (Vaccine 17: 219-228 (1999)) have described in detail the use of
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WO 2005/014838 PCT/CA2004/001469 adjuvants to achieve the same
goal. Another approach is the use of biodegradable microspheres for
cytoplasmic delivery of antigens, exemplified by the generation of a Thl
immune response against ovalbumin peptide (Newman, et al., J Control
VRelewan 488:49-59 (1998); and Newman, et al., J Biomed MatgrdRess/001469
50:591-597 (2000)). 5 Additionally, antigen presenting cells, e.g., dendritic
cells, take up PLGA panospheres (Newman, et al,, JBiomed Mater Res
SRS P05 TS ABFONTCIBERE D BahAe b caads apiable
présestittresdotigptoachtio detivulate naigend, erdsuflifcaiagl oM eoh of a
ek lotd eaReLIvHACHR pettue RRmEL(Rupere oL o)
Rum Immunol 60:591597 (19%%%‘.%‘%}5 et‘?;?g@)%mg% %1%1 |gé}rﬁ%nfﬁ%} Release

Pt BNk andrQsarmseap i ahtideBipredeiationiendthed hrEa2{2e00)).

of &BMEhalli pReendidtncells fanheiFedeg! ipqdi
been explg?t d or?his purpgose %Re‘%%sft, et aléj?%l{ég%q{!&aggl%%%%ﬁ?#%% Y

(Psararmy st al Jriiraed Mares RexhEH05846208%Mde ovarian cancer
Mab-B4BeldihugtbRBAdrithtibil i acaptett asrdvatis HRY RadR0 gt antigend o
€s. |, Int Rev, 15 Immunol 18:251-258 (1999)). Cancer
L 3 e s B e e o T il vaceine
Satiejens e buwazsh 61 duwe el Epe St (IEHihe Tregphnses the

AnARAt WAL ALY i munQl96:1865-
197%%(2000); and Camegfsc?r? ,%?%%?%%%é%%{oﬁ%%&s%gﬁ?35‘6855’.56““
BIGIRTEIAL YERINE WBrdwettinctis dhnitn Braresiroivas asiikpdics have been

iploitadtioenipulpeehoendriignaRicels tTare aad Kigini beUKerDid (1099)).
13,653-6 3x%}1?%§ﬁ)6 'I;Elessae srtud'es cigﬁrly demonstrate the efficacy of
SR T e gerPéJré’f’é’m & YUY ERE LSRR Eahdepnti-PSA
antibeds sANtide asplesehiBNoanthndisoitigeaftectpttxta (Waanoseal., nr Rev
ISERMIONS: 4 ek f 086 E‘JH&QP'}IL%&HH{E@%WGS%C rRSeRiaL %rél?snﬂgﬁgd
presenting cells, The 25‘macrophage mannosereceptor ), also
RABWHBS asopisted exinuishies hiranthempiesseding tenersirenifis immune
eepdrilis el BRSNS MaE CHR dsadaReRER 498 RSP BainiRmiy.
| Cc receptors. Mannosylated antigens can be bound an
LTk PR A e .
intefnalized by OFh Geteral BEEJRAGIREAget 18 A0 1S 1omnising
prodtsssett abidipré sendbolgidirmallyithrbughsife M alagsnHppaivdadritic
CAeLEL 8 RAGOT RRIAE IO uoueh (AN, RIS SHENS
that both the MHC c%’ss I gngf%c?ass Il pathwa %%agr ‘involved Semcges Seaﬂy
GapoBiHiEp oo s Eicasy mir usingndsndidlic3celly 10 (2060)e Apostotopsptmses
apaiMEKanzightcine Mol. Med. 1:469 (2001); Ramakrishna et al., J.
Antigen presentation can also be affected via mannose receptors, in place of,
or in addition to, utilizing the Fc receptor on antigen presenting cells. The
macrophage mannose receptor (MMR), also known as CD206, is expressed on
antigen presenting cells such as dendritic cells (DC). This molecule is a member of
the C-type lectin family of endocytic receptors. Marmosylated antigens can be bound
and internalized by CD206, In general, exogenous antigen is thought to be processed
and presented primarily through the MHC class II pathway. However, in the case of
targeting through CD206, there is evidence that both the MHC class I and class II
pathways are involved (Apostolopoulos et al., Eur. J. Immunol. 30:1714 (2000);
Apostolopoulos and McKenzie, Curr. Mol Med, 1:469 (2001); Ramakrishna et al., J,
Immunol, 172:2845-2852 (2004)).



Immunol. 172:2845-2852 (2004)). 3 Infectious disease and cancer are

major public healthcare issues. For example, World Health Organization
statistics show that more than 2 billion people have been infected by

HBV. Among these, 370 million are chronically infected and, as a result,

have a high probability of developing cirrhosis of the liver and

hepatocellular carcinoma. Approximately 170 million people worldwide

are chronic carriers of HCV, for which there is no effective prophylactic or
therapelatisdvactineseT el Wantd Healthh Gog griiatidrahdparsiteaisl For example,
' il I iagno ' L ever r. Cancer causes 6
R ST A e been

ingctraby IBrapdnushetee sii0aribinp ositidnerdemilafhodd fodsie a result, have
2CHGIHNGIMBURS KISRORISSinRoaRELifestions pRd %ﬂcﬁég%&%%% B&Winoma.

methods for producing such compositions. Il. SUMMARY OF THE i
ARRERR ﬂﬁﬁ@ﬁé@%@?& S WAMERES At EROT Shtitig Shlhuffe which

thespensecfiteti ohimnerhy lantig ensheamppriking ot mbioevedp st dvginization

. bineli in, .wherein the target binding domain
rGR5 RIOTH AN TR e BRI RO L SOTA Cancer causes 6

ngHinedeahtigatoryshtitihg arrindmihe wessbride, thushimesid antigienfor new,

{REPRHSIAN P REQIHNOS AtigRR FomAINg Agh 2T ANtigeni s antingreelbsponses
APC) k%lndlng domain, wherein the one more antigen dgmains comprise

A RNEL BT Bh B LB SO N OF & REF AL B IRIPIRIN & SR s URRgEHONS.
and wherein the APC binding domain comprises an antibody fragment. In

[P se Ghf % j Ii\)ﬂnimeric antigen for eliciting an
Immune response, the chimeric antigen comprising one or more antigen
domaiisigndranpAPGledinding domaligowhdegirelivsing Grbimdingd omspimse, the

cERRAUSES 9@9@%%&?@9@ BRGRNRSHDOUBRAT @D target bi_ndin% domain,

immunoglobulin (I HI region and a sequence comprising a portion 0
W%rr‘@nﬁ%eﬁ%@ﬁ%@m AOMABT BiRF 1A IPely FagEISHr or an APC. In

one efbodiRiendherds Riomeedamatngs i eRRapEINHAMIRRMy an immune

presentation_in an antigen presenting cell comprising contacting the )
IERAGEH e SRR ARt AN PSsRPE SRprisig e damaine andigaqntigen
pRsdisalosed hareinbhdmanrinememhodiment e le Rravidedometho8smprise

of activating antigen pr_esentin?@cells comprisi&g} contacting the antigen

ab@ééﬁﬂﬁ@%é&%‘?lﬁ/ﬁﬁlﬁ%ﬁﬁér %ﬁg%ﬁ yyus (HBV) surface antigen and wherein

the APC binding domain comprises an antibody fragment.

In a second aspect, there is provided a chimeric antigen for eliciting an immune
response, the chimeric antigen comprising one or more antigen domains and an APC
binding domain, wherein the APC binding domain comprises an antibody fragment
consisting of a part of an immunoglobulin (Ig) Cy1 region and
a sequence comprising a portion of an Ig Fe fragment capable of binding to an Ig Fc

receptor or an APC.
In one embodiment, there is provided methods of enhancing antigen presentation
in an antigen presenting cell comprising contacting the antigen presenting cell with a

composition comprising a chimeric antigen as disclosed herein.



disclosed herein. In one embodiment, there is provided methods of
eliciting an immune response comprising administering to a subject, a
composition comprising a chimeric antigen of the invention. In another
embodiment, there is provided methods of breaking tolerance comprising
admi |ster| imeric antigen, as disclosed herein to a subject. In a
prefel et Bt bdene SRy SRS A HieRn Srepnting
cﬁl:d|gatepmtr%ceﬂntactpgah&eadﬁg@ne;ﬁmbﬁdigneéiﬂsth@ﬁeh|31 pebvigeid antigen as
d %hgcgﬁ ogtreatlng an immune-treatable condition comprising
mlnlsterlng to a subject in need thereof, a therapeutically effective
amouit i snhedmeeintbun wsmm@e@ﬁéﬁéwfrﬁhqme&mednmme response
ol WeMhifadhe g M&jg&aé%ll%}ﬁ%ﬂ%ﬂ%f?ﬂgl aCiRReRERREIANOf the
ac ronlc infection, or a cancer. In another embodiment, there is provided
IHERHSES of vaccinating a subject against an infection comprising
admlmmstenmg@ Céiﬂi‘ﬁ@diﬁ(ﬁlaﬁﬂg&&ﬁs Hisptosattdengithdosther sbljaahol Relerance
Com ?s% can, be 2 PIop Iact| a n% or thera eutlcgll% yacgi r}l%}%dn |{1 biect T
erred dgmen tadie\ge ops an‘immtune reépo?ls% {8 Hisre '™ @
pth@n@h@népdop@lbf thee sxthmérn@ ahtigeenlbndhingrd priterablinte onore obligate
ifhan.ene.epifope. of the immune response domain Preferably, the
infection is a viral infection or an obligate intracellular parasitic infection.

In a tHir@assatOdHERLS PRy id ey IoRd rnebadsi i Beripssiionmune-treatable
c@iﬂiﬁﬁﬁhswtgr@r@mlgle{&ﬁﬁﬁ&ﬁlﬂgastdI$|@%€dﬂeﬁelﬂ&ﬂdtﬁeﬁé’tﬁ7r&amﬂﬁ@%dly
cee table eXCI |er}13& In a fourth asp ct th%rﬁ ded rtic ‘ifs}i% diment,

“manutaciare comffns%ed”%a‘g emearilsc an féseen a |sc gé)é BrE g e

instructions for administering the chimeric antigen to a subject in heed
thereof. In a fifth aspect, there is provided polynucleotides encoding a
chimeric antigen as disclosed herein. The polynucleotide may comprise a
first polynucleotide portion encoding an immune response domain and a
second polynucleotide portion encoding a target binding domain, wherein
the target binding domain comprises an antibody fragment. In a sixth
aspect, there is provided microorganisms and cell lines comprising the
polynucleotides as disclosed herein.

4a



In a seventh aspect, there is provided a vector comprising the

polynucleotide as disclosed herein. In an eighth aspect, there is provided
methods of producing a chimeric antigen as disclosed herein comprising
providing a microorganism or cell line, which comprises a polynucleotide

el sneodes achimeric antioen asdisclosed ergin and, culturing the
microorganism or Certing uhder CoRditionS RAére yathe Chifhenie gﬂﬂ’ggﬁ a
canigeexpressed. The details of one or more embodiments as disclosed

herein are:s&! ORI Mg aGeRMRAYINGAraningsend e destiPLON hiect

below. Other features, objects, and” advantages of the disclosures herein
AR APSSHER: FFERPHSE A SLBIBIGTAAG dHasHE S asaTndigsdosediRrgein
to Th¥WabZQ05I0E4888 R CIAGA 2R0KMOREAEA1 b DERGRIFIIGON L2binated. In a

RAWIN FIG. | ides ¢ tic.di illustrating th
PR BB HE SR AT REsPRcHE TR TAIAE v one
epiﬁmverefrﬂthekdhim'ermla'gﬂgemdha;sotv_vq»rqfaﬁlﬁyls{pnamelﬂlan cbmrr_a:pitepe of the
imfGERORSS ARMaInand Bdpraskipdingrdomain. The.p SERGMAUS AlSOpligate

_ illustrates a preferred embodirnent, in which a hinge region Is present.
intraesiBap ReFGEL dAnderéRatic diagram illustrating the structure of a

chimericamiggncofinventionindsinarmahstaigi @ssempiadias edipifing a
This. schematic illustrates a_particularly preferred embodiment, in which
ChiRSTEhAR R At %ﬁfOés%s&agde&ﬂl?@%%m@p%c&m 5 s¥iBifion

to thim imriovund regponsthanditapgetbiddingetismainsadldelGre2comprising a

rates i ion: of | ' : +L.E nerates a

o o e e iR e b AT
anfRYy I8|ardiat 101Bed desohstrates that stimulation of T cells with HBV

S1/38-TBR), geraraiesaisyeiadia bashGdalee %@fﬁﬁﬁ RRGHIGEHY antigen

o B TR BicRR o e JS oY Sopaen Fic & o e nion
enclelingitic telisias efpoctiodoafannadnirrtiond pibrndbotid the wairelationg
2 QLPY SHEWTRRPOAG 00 N REN SARSSHRN Y enslieay
fragment.

In a sixth aspect, there is provided microorganisms and cell lines comprising
the polynucleotides as disclosed herein.

In a seventh aspect, there is provided a vector comprising the polynucleotide
as disclosed herein. _

In an eighth aspect, there is provided methods of producing a chimeric antigen
as disclosed herein comprising providing a microorganism or cell line, which
comprises a polynucleotide that encodes a chimeric antigen as disclosed herein and
cuitﬁring the microorganism or cell line under conditions whereby the chimeric
antigen is expressed.

The details of one or more embodiments as disclosed herein are set forth in the
accompanying drawings and the description below. Other features, objects, and
advantages of the disclosures herein will be apparent from the description and

drawings, and from the claims.
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IV. DETAILED DESCRIPTION A. Overview Disclosed herein are
compositions and methods for eliciting immune responses against
antigens. In particular, the compounds and methods elicit immune 25
responses against foreign antigens that are otherwise recognized by the

whostse 48| antigens, thus breaking host tolerance to those-amtigensoi46o

Presenting the host immune system with a chimeric antigen comprising
daomain and a target binding domain, wherein the

an immune re se
{g‘get B?ﬂ%ﬁ%ﬁmqgrﬂﬁﬁg@%ﬁ%mibody fragment, enhances the
immurid Gespopseidgainsitibndis eigpran thiesated anitoerncARigen 3meric
resentipg cell process, and present the chimeric antigen,
B B e A i s e
mmg@;h:mm_zodmpmasswmmmmﬂwg& DiedinigiahsnBirior e
sesrivinashaipvantionin furhesdsialdhe tevmstsadin.higi RB'%?Q&&%@
are defined as follows unless otherwise indicated. "Antibody" refers to an
RGP FheEall gissatetityrainmiph st et aninedp aniiien
amiiventiolsl iBciGLENeE P YakE hischibiBans Qraaiher aninalnay-40 aoliess; »
iImmynogen). These malecules are characterized by reacting specifically
e S R A U, i L oM ol
trgsporsptide linken dratidiSpo s dic iefersntoatype ehinsmbindispdosaiis.
which giafibadigsairRiatiugRd Rinibdapiacioeland aresereioginigy,
10 the blood and/or lymph In response to an antigenic stimulus. In'a
FTERERY futiening ifsth (nELibEpbre, Wreifintbn dgainstenspuisipe sy dhe
HBYoengerithe surface of cells (e.g., a pathogen), marking the cell for

destrugij hagacytotic cells, and/c lement-mediated
moehdam. SRIDBHRE ot A, Aert AU ahEhedhhir P EED

genenss Ehigtatoibody:Ein(TY Cespeastralizefiddy iseinansh piaugst kb the
IIfg@%gf}g&@ggg cell as well as marking the virion for elimination from
circulation by phagocytosis or filtration in the kidneys. "Antigen" refers to
any subStahseowrathasompssisiros Ceanierydh EBNt &4 SUHEBRp peoiriatd 12G2
eHRnindy ees R StalaIohs s Tsiivit anciRtdmmRe responsiveness and

that reacts. in a demonstrable way with antibodies and/or immune cells of

the sehiSitize P95 e t¥RTONRR el BNoS1/S2-TBD binding to CD32 and

CD206 expression on dendritic cells. :

1V. DETAILED DESCRIPTION

A. Overview

Disclosed herein are compositions and methods for eliciting immune
Tesponses against antigens. In particular, the compounds and methods elicit immune
responses against foreign antigens that are otherwise recognized by the host as “self”
antigens, thus breaking host tolerance to those antigens. Presenting the host immune
system with a chimeric antigen comprising an immune response domain and a target
binding ‘domain, wherein the target binding domain comprises an antibody fragment,
enhances the immune response against the foreign or tolerated antigen. Antigen
presenting cells take up, process, and present the chimeric antigen, eliciting both a

humoral and cellular immune response against the desired antigen.



10

15

20

25

30

"Antigen-presenting cell" refers to the accessory cells of antigen inductive
events that function primarily by handling and presenting antigen to
lymphocytes. The interaction of antigen presenting cells with antigens is
an essential step in immune induction because it enables lymphocytes to

Wenngtusiassind recognize antigenic 25 molecules and to basomesaativeiach

Exemplary antigen presenting cells include macrophages,
La e{y s-dendritic cells, Follicular dendritic cells, and B cells. "B cell"
refers to a type of lymphocyte that produces immunoglobulins-or
antiboBiéas tiradhsesiieg Wik anvigbes. inglirthey itritikefbes tomsregedniof this
ADSEARA FhalR LN AATAIB0 Bilafy 130 iABfaRR binding fragment of
an antibody. "Cellular response” refers to a type of immune response
mediaté&-téaébeﬁﬁfﬁfs i R AERRRARS RlEE ROyl RIasgrd bityB Tymphoid
elininatingsyaally injeciedioregnasoucoledlh Tuiias2806iQ14838als by an
P%E/C A 20(1)141(%3(131 mg@% used hsearreiréthettermd"ghimeric antigetn" refers
B B oly bl Comprising an Immane TaLISHALE WSS & SRCS iRt With
tbmﬁgcdmﬁﬁiﬁwiﬁg@l@ﬁmmwspcﬁé? aeenain - and target binding
domaingdmhaba ey i indiaribn 'pGERY cRalenh of R CRvalEHln.
means. yfotoxic T-lymphocyte™ s a specialized type of phocyte
TESRORBD VISR FBhedifs e Rregnsed iy ridrlineadth spaeted into
tiferdicumanenimphah BEgrhge w HRLARKERN SHnfalls 108 prEfRES Rt Boning
.Simplest form Oft%[l] anggca{’\ig_d termipan " on a complex antigen
& R s B ST PR TR, B S BB B &R 2 fBR YRE ot S Bl
(ag.inrmpatiegleutmaddigctit reck plar . ddstrisitinrpiptejinagetetstio acisot@idor
g [ nybrid ade by combining two or mare
L S M A i e
hipdhibe dreethaiman -Fraigrartifiadvibintiogreamsntralies thegdrieniordaomvairsit
stigyifiarbondsdhad senalentyiha HokARBAWS BERANALDRARS BRS8N by

"homolog" refers to a malecule which exhibits homology to another

DSRBIRSISRF f5Fabamipibe KidnR sequences of chemical residues that are
the saMetiersimeifars ab cagrespamtinghpysitianssulhefplaEase: W contact with

: a%SfRSA%?eO %é%é&e@%@&%%éegsitivity and/or immune responsiveness and that

reacts in a demonstrable way with antibodies and/or immune cells of the sensitized
subject in vivo or ex vivo.

"Antigen-presenting cell” refers to the accessory cells of antigen inductive
events that function primarily by handling and presenting antigen to lymphocytes. The
interaction of antigen presenting cells with antigens is an essential step in immune
induction because it enables lymphocytes to encounter and recognize antigenic
molecules and to become activated. Exemplary antigen presenting cells include
macrophages, Langerhans-dendritic cells, Follicular dendritic cells, and B cells.

"B _cell" refers to a type of lymphocyte that produces immunoglobulins or
antibodies that interact with antigens. |

"Crl region" refers to a region of the heavy chain constant domain on the
antigen binding fragment of an antibody.

"Cellular response” refers to a type of immune response mediated by specific

helper and killer T cells capable of directly eliminating virally infected or cancerous

cells.
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refers to the percent of nucleotides or amino acids at the same position of
homologous 20 polynucleotides or polypeptides that are identical or
similar. For example, if 75 of 80 residues in two proteins are identical, the
two proteins are 93.75% homologous. Percent homology can be

WHSWHRIAEY using various software programs known to onePGF/E1R0f4/fdt69
art. "Host" refers to a warm-blooded animal, including a human, which

suffers, 28461080 WIOHC-EAARle, SONIM QUG A RRIBC UGN e

cancer. As used herein, "hoSttafso refers to a warm-blo animat,
i cluiver F9RRRH doniinicnd Tiiwmeetibinding slomas it miki teraeon eRponse
dRRiR R dhisinvente Aonb i idizationi-BaqnRs haLalnNthrid by covalent or
complementary strands of oligomeric compounds. In the present
IAVEAUBRILHE8Y preferred mechanism of pairing involves hydrogen
bondingywwtigie Mayrshivessois Griggediniagdtegr afravsphedytdoagatderot
rogen.bonding, between c lementary nhucleoside or nucleotide
o R S e ST RS B R M B
wased psigstadenine and thymine are complementary nucleobases that pair

throughy B WO 20082/064838:REpldse ARRR4R0IAERH NG IOBRNAMLT, on a

hydrogen bonds. Hybridization can occur under varying circumstances.
cprei Arsieryarripraie b ARG Y BREIoBST ARdTHE R LSaaFiTed
wo exhafreglybuidientitied] s prgant to refer to conventional hybridization
conditjans, preferably such as hﬁ/b{idiz?tioni 50% fonnamide/ brid
SSC/0: 6eg7rr15'll bR ,?ﬁlw%?éﬁ e?ﬁp%ﬁ%ﬂﬁ?é%nfgr ﬁy idization
1sadedhomen®iting felo mmpesgrnessimengashing in 0.1X SSC/0.1% SDS are
above Bt RIS NLIMGAESPARSE IEIRISIP AR BOkS the. Fab

response 1o an antigen. In particular embodiments, It refers to the ability
Tremend rl{heot feSrentinh ibebings drsisg seripinttingdid uhswds grat govalently
Iiﬁmm@la@glﬁem@omain (IRDI" refers to the variously configured
antigenjc portign of the bifunctional chimeric.antigen molecule. The :
b ST RB AR Ch M EEIETHE B b MRS SRe P SRes
molventedonibiranhpatigeny sagussec o€ hiemttd phidiss that are the same or
IMMLRe; ondion refgrs in.a.candition A5 of.dispase ihalean
Sgg}{p%zgteﬁ%egd, In ?E)I?f%%géqr%gehisesf;(lj 6{/ eIici(t;]iL%EE:]j or rﬁgot?glafting aﬁ%a immur‘?eéq"”
IRERI5 AR @iwm@ggm@@oﬁdes or amino acids at the same position of homologous

polynucleotides or polypeptides that are identical or similar. For example, if 75 of 80

residues in two proteins are identical, the two proteins are 93.75% homologous.
Percent homology can be determined using various software programs known to one
of skill in the art. .

"Host" refers to a warm-blooded animal, including a human, which suffers
from an immune-treatable condition, such as an infection or a cancer. As used herein,
“host” also refers to a warm-blooded animal, including a human, to which a chimeric
antigen is administered.

In the context of this invention, "hybridization" means the pairing of
complementary strands of oligomeric compounds. In the present invention, the
preferred mechanism of pairing involves hydrogen bonding, which may be Watson-
Crick, Hoogsteen or reversed Hoogsteen hydrogen bonding, between complementary

nucleoside or nucleotide bases (nucleobases) of the strands of oligomeric compounds.

- For example, adenine and thymine are complementary nucleobases that pair through
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"Lymphocyte" refers to a subset of nucleated cells found in the blood,

which mediate specific immune responses. "Monoclonal antibody" or -

"mAb" refers to an antibody produced from a clone 20 or genetically

homogenous population of fused hybrid cells, Le., a hybridoma cell.
whytwisioieslss are cloned to establish cells lines producing a sRegHE004/601469

monoclonal antibody that is chemically and immunologically

homogenous, i.e,, that recognizes only one type of antigen. "Peptide

I'ih‘?(a&%}""%"’é@? 5 1 BPERR Ao Hyfuidizgiarentspjonéarbyradegs varying
stibeiiisthiadeantite lnage etdveen ‘%ﬂl@ﬁﬁ@mﬂmﬁbﬁm Oof NG ANUAO sed

aci arégntthe akp g.carbo [% OUF of ar%ottherfamlno acid
M A e CAIR AERS US e RS RIS IR 88%%'8%?385%@?‘%2“0“
pm@mgglcaﬂ;f@@bhpamﬂe \Mtkhblbmdmﬂ@r atheitémirfatsadide/6X SSC/0.1%

“haHpe %HHP%I@&C%P NG ngert]% rph'%%sd% aterlal %uch (ﬁy%ng

30 adjuvant a carrier, pH- a erin g age onicity a

&@@ﬂ@%ﬁ%@&@%ﬂ&%ﬁﬁ&é% QH(S the 411@’6\/65?@1 is non-toxic and

physiolqgieallyeemnatiie vl B HDARTA QR ARAIRB MO fi
2005/014838 PCT/CA2004 The term "polynucleo |C()je a%aunsaeIl een.

?&Fé@%ﬂ&w%é}.@mo&bﬁ aeilibtinbdoPady R AR eitpretect itself
shomididetitles alsel@exyribonucleotides. This term refers only to the
primary. structure}'gof the m ecule %,,thlsglem}mc%udes douple- and

Mune  Kespoise
single-stranded DNA and RRAZ s Thellides kifown tyY)aé%o% y configured

mbedatipnsios fof ckanbifendtipeds whilohrareaitigenn imolbeukrt, The immune
ERhaiEaaS S UNION AL OB AIMOE AL B AN | Rl Bt
nucleotides with an analog, internucleotide modifications suc
e, those with uncharged linkages (e.g., methyl phosphonates,

:ohosph@tﬂaﬁer@eph%ﬁab?amidﬁsaﬁﬁmmaﬁzﬁlﬁam?ﬁ)y%ﬁo@@m@on
inkages sphoro s, etc.), those
. 5Fe%nln(é%gqeﬁ ARt POt SJ2 #é’g r%?%?&iﬁbﬁfﬁ?&%lﬁ%ﬂﬂ%iﬂ%“

@ngumrﬁms Jrakimsytaetibodies, signal peptides, poly-L-lysine, etc.),
those wiith] AN (€9 ARTIING ﬁ%?gﬁk%ceﬁé%%];ﬁGOﬁ%C%ta'9'”\% ich

chelators(e. metals radioactive metals, boron, oxidative metals, &ic
H‘R?é%tecm Fﬁﬁﬁ‘%‘W&ﬁ%@nﬁﬁﬁse with modified linkages (e.g., alpha
anom U@l@zﬁl%ﬁﬁﬁo@ﬁ& W'l‘éﬁ‘érb”&ﬁ%cﬂﬂﬁﬁlow Qfherom a clone

nucl e. 15 "Protease cleavag%lsng %fers to.a S|te where
gy(fa ngq;wa'%cr ation of fused hybnd cells, i.e., a hybridoma cell.

Hybnd cells are cloned to establish cells lines producing a specific monoclonal

antibody that is chemically and immunologically homogenous, i.e., that recognizes
only one type of antigen.

"Peptide linkape" refers to two or more amino acids covalently joined by a

substituted amide linkage between the alpha-amino group of one amino acid and the
alpha-carboxyl group of another amino acid. _

"Pharmaceutically acceptable” refers to a non-toxic composition that is
physiologically compatible with humans or other animals.

A "pharmaceutically acceptable excipient” comprises a material such as an

adjuvant, a carrier, pH-adjusting and buffering agents, tonicity adjusting agents,
wetting agents, preservatives, and the like, which is non-toxic and physiologically

compatible with humans or other animals
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(break) polypeptide chains. In the present invention the phrase "stringent
hybridization conditions” or "stringent conditions" refers to conditions
under which a compound of the invention will hybridize to its target
sequence, but to a minimal number of other sequences. 20 The term

WOSiiBpedHssefers to any warm-blooded animal, preferably a hamamotdeng69
refers to a marker or marker sequence used to isolate or purify a

molegyle contajning the tag, An exemplary tag ipcludes a 6xHis tag, "T
cell” r%%rsfet%na @%g%ﬁéye‘ﬁg%ﬁocﬁfte%gép%r%%%&%?an i@eﬁ@%@‘gﬁf‘c g
ninflectickio nd, aayd anpibheniediatesiinientidas andioslioibermrieotidese §hinses:
" o : - a oin. s N
o B s S N ol

apdipstepiaaietng Al ang ey dt plesniachuiss dme val tyany ef slifications,
rsubssgventhbiananested tevhe ANKoRn MEESAAENG S8lbBY, substitution of

receptor-mediated uptake. The phrase "therapeutically effective amount”
ORSTEFSTO G AHE R GLNIAEHE 0 IRIRFE D P Oy L ARE R EREBaIRe 4
nohifiesibantigen, sy ffieiendatapidicib ase effelctivechBreall, intojexicels., methyl
mphocyte (CTL) and/or helper T Ilvmphocyte.(Th) response to_the
R A M R S B Werc

lighagetdme awmhaoishisiphespiiacdisbiassoeitisohise. crotvidng pendant
PHAROIGERE L o GARRRARALAS nanajfagrag , Atk andxfeamenEiRs

used herein cover any freatment of a condition treatable by a chimeric
SigfbRFPlifeh BRI SR Gliftan{PashOTHR NS IER el (1§ BHEDEnBRRIAAe
efONdiiias tambecg reirgriors aubjeckwhichaayibe piadisppsed, eitRtive
condition.but has not yet been diagngsed as having. it; (ij) inhibiting 5 th
A e A Ar DAL 0 ST AEILE) ) AR e
asomdiiiomadedy. ,ae'aiasmg)re_g m@tmmﬂdﬁ@ﬁmﬁmsnsmbmﬁe. _
- "Xenoypig, B3 MG DSIRINJRICTS 1 HHARING.FRBAH sShSdtSiRe

other than the host. For example, a recombinantly expressed antibody
(erere @ ahgpAridmeiidsgenome would be xenotypic to a human but not to a

mousk, regasiees alienudietherdiatd cgambina iy expEEsseehamiidasy or
.was produced in g bacterial, indstect or ouzg ell. C. NO\éﬁ chimeric .
%ﬁ%%é%%ﬁﬂ%%ﬁﬁ%%%%?&&%ﬁ%&? AnHGeRAS I8IREhERiNg 4R RLITE

witipdnistize to its target sequence, but to a minimal number of other sequences.

~ The term “subject” refers to any warnm-blooded animal, preferably a uman.

"Tag" refers to a marker or marker sequence used to isolate or purify a
molecule cbntaining the tag. An exemplary tag includes a 6xHis tag. |

"T ¢ell" refers to a type of lymphocyte responsible for antigen-specific cellular
interactions, and which mediﬁtes humoral and cellular immune responses.

"Target Binding Domain (TBD)" refers to a pfotein comprising an antibody
fragment, which is capable of binding to a re'ceptof- on an antigen presenting cell,
particularly on a dendritic cell, and which is subsequently transported into the antigen
presenting cell by receptor-mediated uptake.

The phrase “therapeutically effective amount” refers to an amount of chimeric

antigen, or polynucleotide encoding a chimeric antigen, sufficient to elicit an effective
B cell, cytotoxic T lymphocyte (CTL) and/or helper T lymphocyte (Th) response to
the antigen and to block or to cure or at least partially arrest or slow symptoms and/or

complications of a disease or disorder.
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comprising an immune response domain and a target binding domain,
wherein the 15 target binding domain comprises an antibody fragment. In
accordance with the present invention, the chimeric antigen, preferably, is
capable of binding to a Fc receptor and/or to a macrophage mannose

woenepiaessbhe antibody fragment can be xenotypic to the hqstehn@kco1469
xenotypic to the host. In preferred embodiments of the invention, the

chimeric antigen is qapgble qf 20 inducing Immoral and/or cellular
immun8s &Lt JEsating’s K U ieatmentifs PespHREan caremenydeeatmpnt of a

CERATRRIIS et aBI? 59D ORSRerR i e CH QIiGiThAY PRRRSYES ¢ G i man, and
referred_embodiment, the chimeric antigen

.response. In yet another

TG o S o5 A C o R T HO o B THRRBeY b

predisposd tathénoludite respanse Yt htdnakignecdpioneint theiiymmiiang

SpQRsE,Homain resgonse tq,25.at least one epitope of.the

ﬁEgr {?e.t bin?ﬂhgrgp' gﬁm%%%ﬁa_eéﬁa%\?&lﬁg[ﬁtes K Sﬁ?%ﬁﬁ?c?’ﬁft ?Igsﬁélgns%{lr%vé%éh ©

CRRMERRIS & rEPBRSE L AROhin emdibpitopitoithptimmune response
domaitkehbfsRimesiaRAIAGEIR BB &S SRLIANEIEI ALEP TRESES MWV hecies
Egertlons, namely_an immune response dgmain containing an antigenic

othey tRcEtdinsh Foravraple drtryahinaay sutrsadanthas uelensA from a

noentajringenventit dey-feagmentdME Guijn roat prefesradnesmbodipaatedhor
' response ain can he linked to the target binding domain b

R e S A R R T N

mamasd.response domain to the target binding domain can include, but
are not 11 WO 2005/014838 PCT/CA2004/001469 limited to, covalent

pegiiddviiekagarrihgmtigahsonjugation, leucine zippers and biotin/avidin.
In. a pﬁ?ferred embodin&ent the immune res o%ﬁe.domain.and tar
(5] TOVIAES

et
binding doman ate Jone %}éugeg?wg R B ChIOtEina AR EBTHIBH L Bt e
climpaigip AthiefusiorTestein deayicompris easttiodalpeptidn sedurices:

RHRRRBPREGC N MRERGRGS (FESRNG, L. Io¥sl anethet,.

preferred embodiment, various immune response domains are
ISR RHERf shdtbs echimefatcoARdiRrg OBt aTAbly g nespable Gfithindiaptivielifc
re28AotUsidropotaittedatiliftenthn qeouelion of iR wisisasserdment of be

chimeri anti%ens. Alternativelg/ thglérgmune response domain and the

“Eah 1%%8}%9055%33% BIPPLHIDE B bssed as a fusion to a leucine
zippelhmoiétyedvbnchodimeits cditbe itherttimn pibticdismed thedismariagbligen
i BRRCAIE P A e B o R PO 1R SRQNRR AR A onee
targef binding domains can be expressed separately
can include a Thl respense, a Th2 response, and/or a cytotoxic T Iymphocyte (CTL)
response. In yet another preferred embodiment, the chimeric antigen elicits a multi-
epitopic immune response. The multi-epitopic immune response can include a
response to at least one epitope of the immune response domain and/or a response to
at least one epitope of the target binding domain. Alternatively, the multi-epitopic
response may be limited to a response to more than one epitope of the immune
response domain.

The chimeric antigen of the present invention comprises two portions, namely
an immune response domain containing an antigenic sequence (such as a viral
antigen), and a target binding domain containing an antibody fragment (FIG.1). Ina
preferred embodiment, the immune response domain can be linked to the target

binding domain by any method known to those of skill in the art. Linkers for linking

the immune response domain to the target binding domain can include,. but are not
11
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and then chemically conjugated using methods known to, one of skill in
the art. Exemplary methods include use of protein cross-linkers, such as
dimethyl suberimidate, to covalently attach the two domains. 15 The
immune response domain primarily provides the antigenic portion of the
wahhimsregsaztigen. The immune response domain comprisespairleastQme:4so
antigenic portion of the entity to which an immune response is desired.
The chimeric aptigen, optionally, can comprise more than one immune
HEBIEh IS AT IR R B SRARNS R SR SRS YEgG ofigRers and
damehvicim phise patfieadt enboditigeN i omitmQeapaizdniestionsauentet
ch as,a Vit r an obligate intracellular parasite, or of a, cancer..
S B S R e e Sl P atny
trecfugiotigenateip aves eahpmsindd it vpeapside saguptesso b prie ferBRIPQGGGS

RfeptipueviaSesier s Retioviridag (& Gmd panranynosaficl Wious
Hripdip ¥h i generated

viruses, such as Human Immunodeficiency Virus-1 (HIV-1), also 2
FEFBHRF EEPREsRIFPRaS ?;TA@%?H*FW‘-WM

isnlatespaeiias H INdid Ricern ey Edsiede e ;&@#@c‘(ﬁéﬁ&ﬁ&a ReRalifis inent
Virus; enterovjruses, an . cqxsackie viruses, rhinoviruses,

S S A S S R R o e e
Fodmgridaeifesgchequite etuephdliisavissisasiorabelland nisps) mbileyiridiaen

RALII | i itis viruses, vellow fev

s e e
thedramaps tsratitrsdomaigeyd srst bipdsesjompivivan b exgrembokeparately
MRS, FerABNOYHIRRA GeiRPHNNHASNGRWHURL SnIFASIV N She art.

easles virus, respiratory syncytial virus), Orthomyxoviridae (e.g.,
T B R B s 8. (PP GRS TG dimeti
200520441838 REACARI04I0DL460 donnaga.viruses, phleboviruses and

Nairo v . ir ic fever vjrus); Reoviridae (e.qg.
repvirgi%és,‘or |V|r%%%g iggﬁé%%%%%@f{ﬁa%? %qté%ea{udcnggnrfa%gg the
ChUmsER PRélsEHtSs TN Verndnek 4eapantkoBIVices (DIBYIne antigenic
FRANRAVMIdRS LRI HRE S RARAMAYUIHAR(RARLDNA TSGR 9 3en,
VIrUS%%}); 5 Adenoviridae (most adenoviruses); Herperviridae (herpes
WHPIRERiFE (B0 TmPS, Dah iR YRR VIFSRO A dR@gRoy it refered
- ¢mMImEpst ¢hn-Banuuly usgenhe faamivicusns)id axvidsamvaniiadissasn
inja viruse x viruses);.and Iridoviridae, . (e.g., Aftican swine fever
R S A B e M s ™™

virus); and unc
epgerisuigsonMornoreRradyatitsiforms tespamindiipaaromittisd);at least one

antigenic portion of an infectious virus.

Examples of preferred infectious viruses inclide: Retroviridae (e.g., human
immunodeficiency viruses, such as Human Immunodeficiency Virus-1 (HIV-1), also
referred to as HTLV-II, LAV or HTLV-IIVLAV, or HIV -Hi; and other isolates, such

~ as HIV-LP; Picornaviridae (e.g., polio viruses, hepatitis A virus; enteroviruses, human

coxsackie viruses, rhinoviruses, echoviruses); Calciviridae (e.g., strains that cause
gastroenterifis); Togaviridae (e.g., equine encephalitis viruses, rubella viruses);
Flaviridae {(e.g., Hepatitis C virus, dengue viruses, encephalitis viruses, yellow fever
viruses); Coronaviridae (e.g., coronaviruses); Rhabdoviridae {e.g., vesicular stomatitis
viruses, rabies viruses); Filoviridae (e.g., Ebola viruses); Paramyxoviridae (e.g.,
parainfluenza viruses, mumps virus, measles virus, respiratory syncytial‘ virus);

Orthomyxoviridae (e.g., influenza viruses); Bungaviridae (e.g., Hantaan viruses,
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1o class 2--parenterally transmitted; Norwalk and related viruses, and
astroviruses). In some embodiments of the invention, the immune
response domain of the chimeric antigen includes at least one antigenic
portion of one or more proteins selected from the group consisting of HBV

wWyQbesns483kiBV proteins, and HCV proteins. Particularly prgferraddabBd4co
proteins for use in the present invention include, but are 1 not limited to,

HBV S1/S2, HBV S1/S2/S, HBV Core, HBV Core ctm (C-terminal J

B Sy PR vRieavigErs and MY jBRrvRriSecParikidisrhprefaheait fever
BB néatefr;ﬁéowgg ifb&@m,se&biwagaéoraﬁaclf&mmﬁ:@&e BRLNIEL.

DHBV. PreS[S, DHBV PreS, DHBV, Cqre, and DHBV paolymerase.

ESSERRNRAITA S ASHRER HIERP BR ot g LD RS FBebi A it BV
Profeoixidaet Grervotifinesd Pepdi@hriGar o kA0 B )yinEaé, GarBrdial Fljuses):
H : HGv V. NS5A and NS4
Abokchleice Bk stk bty Helpliall tedS BBl DR 1T
§p FROCHIS \Zapkeli & ¥ cletsaeapig At AR APl GipsteiivdaH Pir)seapdietpes

PIRIRUS Pbk Mittide2vani L YRR RIS IRS EP N E VR E 2 PM Fidae
HPV E5, HPV E6, and HPV E7. 25 Examples of preferred obligate

itacBiifaP SEFRSIISY S citue: ?%@raﬂy‘ﬁ%i%ds&reé?@.(?-gpy%m}, of delta

Rdpatitideliy thespgéaty .o dadeipanoni GigRtdBPEEIN ShicRMFoNaRHBRted);
S ). Giardia sp.,. T. lasma sp. (e.q. T.. gondii, T. cruzj),

H 2 R e R BT R i o). 1

fyrsopribastiments et (heginventinse rthlasizhuricewitnralia dpmdiisiefitisphimeric

(Btfbeh 1RARREVIOTRAREL SRXISNE 3R 67 ShorMHRE IRk RRISAIASP from

Erlichia sp., and Bartonelia ?o Preferred cancer antiens include: prostate
e SIRUBN BRSS9 ProtYar s HEY A ahiged (PEKgyoteins.
PAHICHAZA p2Berdbd HBIE H2d s, fa1ei0 08 Mb nyRaaanleaiGEMNde, but are

N R R e e

pledistaxadB YPamtitteatsitb dkB¥opeisicatpha-Btopndteln (AfBYed DHBV

Jolemerastean hiate By SRS anRosime 0t of H?fﬁigéﬁ’ ”Eﬁ%{hﬁmsxs,
cludes 6xHis tag

Immune response domain of the chimeric antigen in

RHBY 185 JERY hore sy EiBYorfinacssn Rabrataibe ivafeusd HCV
PiesRRHVEaQhdbechimernentiBrE B e Rbiganable Hindingdq: -

DI ST S
and NS4A. Other preferred viral antigens for use in the present invention include
HIV gp120, HSV alkaline nuclease and human papilloma virus (HPV) capsid proteins
L1 and L2, and early region proteins HPV El, HPV .E2, HPV E4, HPV ES5, HPV E6,
and HPV E7.

Examples of preferred obligate intracellular parasites include: Tetrahymena
sp. (e.g. T. pyriformis), Plasmodium sp. (e.g. P. falciparum), Ciyptospiridium sp.,
Spraguea sp. (e.g. S. lophii), Giardia sp., Toxoplasma sp. (e.g. T. gondii, T. cruzi),
Leishmania sp., Rickettsia sp. (e.g. R. prowazekii), Chlamydia sp., Mycobacterium sp.
(e.g. M.-tuberculosis), Legionella sp., Listeria sp., (e.g. L. monocytogenes), Coxiella
sp. (e.g. C. brunette), Slzigella sp., Erlichia sp., and Bartonelia sp. Preferred cancer
antiens include: prostate specific antigen (PSA), prostate specific membrane antigen
(PSMA), MUC1, CA 125, WTI, Her-2/neu, carcinoembryonic antigen (CEA),
MAGE-3, MART-1, gpl00, NY-ESS80-1, CA19.9, TAG72, CA 15.3, CA 279, gp
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presenting cell by receptor-mediated uptake. In accordance with the
present invention, the presence of an antibody fragment augments the
uptake of the chimeric antigen 1o through the Fe receptor on
antigen-presenting cells, specifically dendritic cells. By virtue of this
vepeoifiotarzding and internalization, the viral antigen is procegsedo6k/001469
presented as foreign. Thus, an immune response can be effectively

elicited to a previously tolerated antigen, The target binding domain
el P R AT RAT i GPCLH 1SS REHOAD TN PRISER KOFD).
fehatypiccsteuiiedsost. In a preferred 15 embodiment of the invention, the
antibody fragment c rses ine Fc fr ent. In a more preferred
emboc;j{}r{néﬁ%éﬁﬁér iérjln\}e%(t%?f@é?%regg}v Illr{lc‘ﬁ%gh omain gorn ?f%’é’sd%rln—adn of

thegrhioresiaadniigre ragisies Sndlis parfivaddp e @doragion aaligetieportions.
chimerig 3RLGEMEOTRRISER JRERHARINGEE SHiRRIgfRRlInkiBgDe1a a8, cin

binding domain to the immune response domain. In another preferred
ErRERIGiNRdinS torgRt B0 BRIBIAG MHRRIATLPRTR 88 ARtATH BRSGISEGiFRTL
bwieﬁgiﬁafr@mmf éaﬂd Wﬁ@kuﬁﬁdﬁhﬂﬁl@omﬁﬂﬁ@?&@i hinge 19iafiten
a particularly preferred emhodiment, t eavy, chain fragment comprises
B B S B Lo S A G s P Earion

SfeiipecShe afC pigibiolyidingmastdisgussediabopekantiyesciatateantigen
ounshand iternalized by GD206 canhe éé;g@g%gﬁﬁcgl HONMHGs. By

Class | and Class'll, thus eliciting both a cellular al rforal immune
Vdpe AEdhia ceertindipdin s prbisieaiEntiguifhe rirahantsrndricmntised sad
plysasyiaigdofdgni MRS saspRRSE-ORMAIAROLINeHaGebIRANGd o a

domain.can be glycosylated, In a particularly preferred embodiment, the
S 7 L e

Ghmosylaltiomar teyxpaciypin o HesesB0rglycaaybatinn Q) dwisesyirtlagyreferred
: . [CA2004/001469 D. Novel
R0 e A0 o RO d et e EH Gt
BlickimePEh mﬁwﬁég EBpoHisEEo MBI g EaHiRistringr sotabdudijert demain

saRAsHieFEAmBSNJAHEIN RISANHAE R Qhthen BYRLiIQN, 15:1Bi0Rdghd0ne
Er_owd_e efficient presentation of the,antlgenshthe inventors have

TRt TSP ERTRACPAROR | AT SHANG A AN s inding
domaintatid antargetdsindissidoniain[ndnetkin ihddireg et oding ofmaiirget
RIRK a0 BOMAACk foaMmRN, RUBLETRLYS CRLITER BRIy,
further comprises a hinge region. In a particularly preferred embodiment, the heavy
chain fragment comprises amino acids, VDKK1 (SEQ ID NO: 2) of the Cyl domain

" and/or part or all of the Cy42 and Cy3 domains. '

As discussed above, antigens that are bound and internalized by CD206 can be
presented by both MHC Class I and Class II, thus eliciting both a cellular and humoral
immune respdnse, Accordingly, in a preferred embodiment, the chimeric antigen is
glycosylated. The immune response domain and/or the target binding domain can be
glycosylated. In a particularly preferred embodiment, the chimeric antigen is
mannose glycosylated by either high mannose glycosylation or by pauci mannose

glycosylation (Jarvis, Virology 310:1-7 (2003)).
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molecule, by virtue of the antibody fragment binds to specific receptors on
the antigen 1o presenting. cells, and the viral antigen is processed and
presented complexed with Major Histocompatibility Complex (MHC)
Class | and Class Il. Such processing and antigen presentation by MHC

wo %84 Rlisits an increased response by cytotoxic T- lympheeyieSs0e4/001469
resulting in the elimination of any infectious agent associated with the

antigen of the immune response domain. In addition, antigen presentation

by BiHo e Melbods polidining Ehdinerhdntigenyesponse that also aids in
clearange phthaantiaandaredhadyeetrsisebansianfompsgisuation. e

invention, also includes methods of breaking tolerance comprising
SIS %h‘?‘rﬁ?é‘??& FhifGBIR ST HIB iRRBRHEHF0%a KB, tatiawn of the

ipresgmwation of antigens to elicit a cellular and/or humoral immune

respo A : @%@e ric 20 antigens..the antigens, which were
treate%i':l%')sltz'?éeI1ée gﬁ?ﬁgga% C rf,eﬁ |cp|l;$fse€é%fi(?r?,na?£ HFScaé’g g?%lgdtgg 1‘?8?8@??.'}’3%
derelonsih GIyioed PEBISITAMigRe Spoprisingl andumumCRspoesponseitoand a

iminaiRikdesiahise Iwhé_&ﬁb_%am%mmﬂg hediss %E&ﬁgﬂé& e RRRBGdy
to the chimeric antigen will bind to the infectious agent and remove it from

frement ISR GPbiBERBIFBIE ofthR PrEiawATs e & Hbatisamgtion, this
rAdlecuttighyitte a5t eaabdy\enfinthisHesigNeddmipreskits chimneitgtien
angé% NS t@ﬁt caalgdi luce ¢ br agniggmuorée response in sub%%cts who have
PCRYoniCInTections that ate otherwise tlerated By tREHBLEInTaTaRigxed with
Myisre Ristocampafdiliey ContpbairddhC)He ahifred ClastigenSwdaiecessing dnd
dalgansRanaA ot Tslischiods SRRk pIgCleR Wb Al 7.
inféctious agent, stich as a virus or parasite, or who has a cancer. More
lyraieayRs, deeuifineibths Jimdginnsfasnarenisreaambsswsiptadswitiethe
aRAfhcring iisdieyeipoteadprrialres ambrdimante e ImLAE RISk C

(ﬂf thﬁ?nr -sehecteld a%nti en unrecognized or tolerated by the host immune
el gt S e et bR G TG R RS e
famﬁﬁ&hafméenﬁetuﬂgifwsmmtim_oduced inan 15 WO 2005/014838

PCT/Ghe004ONLA6A 5 UKRINGLS: 6.9 JASCSH 8?"{%%“%%?%%& St Msrising

Such a chimeric antigen, due to the presence of t ntibody componen

admiPiFEBS AtiBmerm PO S fucintorsiaspio ssyhiegie ntrote/arssersation of
attipRHReccalbly RRRIRGHH AHILS BRAHHIA RS RacPRNRUSS 1R G8lISr A fhnenc
ranulocytes. 5 Yet another aspect of the invention provides methods of

SR SRR PALE AR SAE g CERACh o dnigin, 2
rgresentthgsCebseigitt aAcbivndarity, the host’s immune system will mount a CTL
response to eliminate infected cells. At the same time, antibodies elicited in fcsponse
to the chimeric antigen will bind to the infectious agent and remove it from the
circulation or block binding of the infectious agent to host cells. Accordingly, the
present invention is desigﬁed to produce chimeric antigens that can induce a broad
immune response in-subjects who have chronic infections that are otherwise tolerated
by the host immune system. In a preferred embodiment, the chimeric antigen breaks
tolerance to an antigen in a subject who is chronically infected with an infectious
agent, such as a virus or parasite, or who has a cancer. More preferably, the infectious
agent is resident inside a host cell at some point during its life cycle.

In a preferred embodiment, the immunogenicity of the pre-selected antigen

unrecognized or tolerated by the host immune system is increased due to the presence

of the antibody fragment as well as by the presence of glycosylation introduced in an
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antigen of the invention. The invention also provides methods of
enhancing antigen presentation in an antigen presenting cell comprising
contacting the antigen presenting cell with a composition comprising a
chimeric antigen of the invention. to The chimeric antigen can be

wontaskadsydth the antigen presenting cells, preferably dengiiticGelsiRiaso
vivo or ex vivo. In a preferred embodiment, contacting the chimeric

antigen with antigen presenting cells activates the antigen presenting cells
ankprEabancesaimigerchroquntsivorspftenor8utian chienenitapagdihigue to the

YlRRIGRIG TERARAF S oRRIBGIYGE DRSRYIAtAN &hpeﬁa){%%é%&@?@ eesr%rs

of the immune response domain 15 and/or presentation of one or mor
BFitSPE S0 FHEW HST R ARG RS EnF R Felisoprerapleages, B cells
methadsebiteating an immune-treatable condition comprising

administering, to a subject.in need thereof, a therapeutjcally effective
amoun?%% ?%%%?{e?lsg %thmtloée%?o PR RERRCTH & FLS‘rPéya%MBBﬂ%ﬁ@ o1
hresentimgneslice atalpie son ditidar s @ rnhin fecipn praasingerelsheinfectiomeric
viral.l ti iticinfecti r ial infection. .
B e B e R U e snseen
RFSATEIRIUNG viithi ACH EFOSRERIETURE e CPieferamisitte Remngtinatrdbeabigigen
et issa cRNCcHipbiMRalimMRat: Rraferehly en of the invention.

Immune-treatable conditjon is a chronijc hepatitis B viral (HBV) infection or

4 R RS FRfRETot de LRy et ektiB ih e AR fge s tRtdRe Selip yrofgrably

ihednivicurntl s gsponser doiein hrefprefalyedommptisiseat, eashang antiganierc
tion of.a pratein selected from,the gro nsisting of a HBV Cor

e S e e SR SRR HaS pRhscRtag Pt anc

cohabheaRoHEchpresshtatnthEnaea ihrenenst eplpt. tHdismmulthenidgponswonse

demaInRISIHRbI-AOMBHSES 8 188A APRARIGENIE RORIAR obSMYBmain

selected from the group consisting of a HCV Core (1-191) 30 protein, a

AR PTRIFECPI2H9T PHPBER 19T Gﬂgﬁﬁﬁ ki a9t Eng,Agret a HCV
El-E2 prateitnedicy N&3Aoretein, mdthcis NsF5 AR Rnaltimune-treatable
sombinalions theiedf, 10,10 2005/014839 PCTICAZ004I001460 Ing )
SR S R A N AR afoh SHHES i RSk herpgutically
gféstereinmeunt abs sbimseithamigeinih by atomidérth dor prefierrdspobséiment,
gamainaient. e ASARIHESsOhREARBHRE JeshRRse FANRR MSASUICH: o

for example, (i) by the amount of antigen-specific antibody present in the
Siflteiiony Ametatis R ST e BRI mbf$%€l§ﬁn%§p&¢§§n
tRihaing: exaasedignaninien MreEgaingcaliont is found within a host cell. More
preferably, the immune-treatable condition is a chronic viral infection. Most.
preferably, the immune-treatable condition is a chronic hepatitis B viral (HBV)
infection or a chronic hepatitis C viral (HCV) infection. For the treatment of HBV,
the immune response domain preferably comprises at least one antigenic portion of a

. protein selected from the group consisting of a HBV Core protein, a HBV S protein, a
HBYV 81 protein, a HBV S2 protein, and combinations thereof. For the treatment of
HCV, the immune response domain preferably comprises at least one antigenic
portion of a protein selected from the group consisting of a HCV Core (1-191)
protein, a HCV Core (1-177) protein, a HCV E1 protein, a HCV B2 protein, a HCV
E1-E2 protein, a ICV NS3A protein, a HCV NS5A protein, and combinations
thereof.
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loaded with the chimeric antigen or immune response domain alone; or
(iii) by the amount of antigen specific CD8+ T cells elicited in response to
being exposed to antigen presenting cell loaded with the chimeric antigen
or immune response domain alone. 10 The chimeric antigen can be

wevahmiegFor its efficacy in generating an immune responsgcRyeazoo4/001469
presenting the chimeric antigen to dendritic cells ex vivo or in vivo. The

dendritic cells process and present the chimeric antigen to T-lymphocytes,
which Bré @%ﬁ%ﬁé&%bq@ﬁmma%m@ﬁméensqiﬁaq i Gatiegn relgiss a

gRipEerRRinasetpatse h o JieHisespanse dRPpeicallysdhbiie &nMMPalone.
tuation, naive.dendritic 15 cells are isolated from peripheral blood,
TRAORRYIFER (B oo BB RERRHAR A1 e BB P RIER Gl e

amarkersf ergigeneygiectiv-\aitivelly bycsekndwithpredgetiyaiiSee, teeCanBeitybf
. LClin. Imi | 101(3):276-283 (2001). An | |0 th .
1%%@3%}81'0{15836{:“%”%”%‘[)0?(1' ef? i respons (gobex 12 f%é/gg{f g%ls %@%%%%pf?é%ﬁ&l&g cell

percentaje of T cells that secrete terero
le#idedoyith tiechimahe odigsobtheinuivassitoasodetimnchiimerior dfifigien e

AsEHyIP egpzafpﬁtﬂﬂéer?"xei&t@ﬁcﬂgétiwf}sgﬁoﬁy@i@bé%g%egﬁﬁgg%d to

and other antigen-processing cells have the capacity to inter _
Abege RECsEiting prddeadethui 4Bt Shimgle. antiashion BN HAR TRIPERtROAomain

4iskides methods of vaccinating a subject against an infection comprising
adminj téari a chimeric antigteg of tl'?eﬁﬁr%s nt invention to, the subject.
The suBfetERR e BroHy SN Sag%ruﬁtéaﬁ AeEirfhtEeegne an
iRrefteralsspdine infaotismimg theallinfectiomtiphe bifdachtratdBtureynbtbe in
I i igen-presenting cells, e.

R R A S S hoeves
wihiebthot S @iveteses i slisetion! vl (hresdisrigdt fer dntiprodystesentingedetion-y
Wi themast efacivsoaieichiemetyof aniigen tantibasy, Thisdsusstk

to the develogment 0 therglpeutlc vaccines to cure chronic 30 viral

SPife atfotis ateH e mepelife Blaag it ton-rirthanT IpsHidnodeferdais cells
iV suguaddreamRaniamaMius, and H@éﬁ@ﬁyﬂme{%\@?uﬁ, BRligdtSocedure.

intracellylar parasites @nd may also be applicable to all autologous

|
SRt Gns T e 8b8% St LBkl THd- alRorfiiaRRldidehdarseappdn the
eeminigh afitrdfthasecdusiompitiaing sanwlait 309:0a64ik% YWacy in vivo.
11210 3/%%348?’)? gl(é?'l;jCéggogf{l% i%ﬁG immune. re%)gonse.fro the host,
IhclidiRg hoth CeIithar &hd WGE" fel esHhaiederad

mmora reescponggg.
Hirensguellyicnvtiechvss whitre avsiliyjeciettiatiareduthon entddensmbtessng cells
HRYEHRG BRAYQR R ALEIOR JREIRAHER AR RTaRIVIGIG 3RFInes o
Immumégitioﬁaﬂy, the invention includes methods of vaccinating a subject against
an infection comprising administering a chimeric antigen of the present invention to
the subject. The subject can be prophylactically or therapeutically vaccinated.
Preferably, the infection is a viral infection. The bifunctional nature of the molecule
helps to target the antigen to antigen-presenting cells, e.g. dendritic cells, making it a
unique approach in the therapy of chronic infectious diseases by specifically targeting
the antigen presenting cells with the most effective stoichiometry of antigen to
antibody. This is useful to the development of therapeutic vaccines to cure chronic
viral infections such as Hepatitis B, Hepaﬁtis C, Human Immunodeficiency Virus,
Human Papilloma Virus and Herpes Simplex Virus, obligate intracellular parasites
and may also be applicable to all autologous antigens in diseases ;uch as cancer and

autoimmune disorders. The administration of these fusion proteins can elicit a broad
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subjects at risk for developing a particular infection. 5 E. Methods of
Making Chimeric Antigens One aspect of the invention provides methods
for producing a chimeric antigen comprising (a) providing a
microorganism or cell line, preferably a eukai yotic, more preferably, a

WigoHasagagnalian microorganism or cell line that comprisePaT/CA2004/001469

polynucleotide encoding a chimeric antigen; and (b) culturing said 10
microorganism rceltli}line under conditions whereby the chimeric antigen
%%%E@&?%Q@F@ BM%@HH&%}D@M&WW@#’ hirRosehrgenaases. Srm,
tiel tae tor aedins detrapiblioeablore praferabiyjdhe tall diradsaminsesiael
line_selected from the group,consisting.af Sf9, Sf21, Drosophila S2, and.
R L R R S e e e
sebioptiahepk ORdeveRpihmphodgsutar ipfedissing the fusion proteins of
selected antigen(s) and the target binding domain that are necessary in
themragtan af freiakationimésionigiein constructs are generated at
the DI%A Ieveleintc%%p ratin% specific restriction enzyme sites, which are .
exploited in ihcorporating the desiFed” RFAI?r%Bé%q o & &SP B8 sfo g himeric
sdigens camdrisseg] (@expeastithedesicerbfgsitmprateie inisehgtesalaius:

aression, As used herein, the term, v - denotes. plasmid
e ALl o O 0 PIRRTES
CrBREIRS )2 e Pids mgaskietons fimede mntitepresdntihvakong said
icleigahigharer nedllintied daddFasiBiaedd Taanshinen£OresRAR diRboen is
recomb&nzijnttl'babcigi&s" enerated in DH1OBacTM E. coli (Invitrogen). A
GRS oIRGB tar g5 BIFSRE AT Ah el PR 18 BrstAa it RT LRtsoay
R5eproduting ddhirdqrekerbiylela hybdeisaapiasticingidimnorheivdiatonm the
2BHb oA RRYBEERSE BRI,

2action R). 10 facilitate later cloning
steps, it is preferable to design tﬁeﬁ%%@ﬁl otﬁgepri'mers to add unique’
restricHBf ERboSHBGEHRIDI¢ssRé inveifistariesthyatiskpshicoporioms GINA
fREHBIBYTe: BERARSS daBAIB G RR RBBINGI JQMARY-AEY QhyitHs BNA

Qr PNA containing a gene encoding an antigenic portion 30 of the desired
YBE. IPBRRRY), ERRETER T, BRI BN AP o ehiercten
astions ofdiperimanmda thsitNaeldamaitomatthe RERRIPBSIER6] enzyme
igped.t ique restriction enzyme.re [tion sites to facilitate.
e R S B e T B siier
priooNmE HewsHiA FraEesrilig aleiired SN POBSHT 483 eterologous expression

FeCAZQAPALARY BRIIGRS ofdNE MIBAE"SRRANSE HRMAID- EhSie of
polynucleotides encading the target
carrying the DNA, which encode the desired protein(s). Preferred plasmid vectors for

use in the present invention include, but are not limited to, pFastBac HTa and the
corresponding recombinant “bacmids” generated in DH10Bac™ E. coli (Invitrogen).
A gene encoding a target binding domain can be obtained from any antibody
producing cell, for example a hybridoma producing a monoclonal antibody, via
polymerase chain reaction (PCR). To facilitate later cloning steps, it is preferable to
design the oligonucleotide primers to add unique restriction enzyme recognition sites.
Similarly, the antigenic portions of the immune response domain can be obtained
from any cell or virus RNA or DNA contaim:ng a gene encoding an antigenic portion
of the desired target. Preferably, PCR is used to obtain DNA encoding the antigenic
portions of the immune response domain and the PCR primers are designed to add
unique restriction enzyme recognitibn sites to facilitate cloning. However, any

recombinant DNA method may be used to obtain the DNA encoding the antigenic
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binding domain and immune response domain can then be combined in a
single construct using standard cloning techniques. Alternatively, the
separate domains can be cloned with DNA encoding linkers, such as
leucine zippers, streptavidin or 5 biotinylation signals. Preferably, a

Wbaodovasss system is used to express the chimeric antigens841R8,404/001469
invention not only because large amounts of heterologous proteins are

;pr .duce(g, tFut also because post-tranglational modifications, such as
pROSBhBYIEHOAANY TSRSyt bt StaryrelSier scoeedinaitrin st
Eyg@o@&}oml gtt:gj”hﬁmt ]iesptﬁngcdﬂ?eﬁibgjﬂ megecedgﬁ@gﬁ@glqgf@ge
dLisRieferl ate the .polynuclegtide encoding the chimeric
antigen in aBbactggkgdlgs{%%ﬁw an etsrar'fis glr_nt?]hevei al Cotikirat fiagains can
BsaeisrrdrislindaVic dneodingstivresy stern, Srdasfzrsystems, seiath@n or
RasnifiBagIMisystem (Invitrogen), are known to those of skill in the art.
The Bac-to-BacTM system utilizes site-specific transposition with the

bacteR I P8R FarspREON RSt FRrS RsedHe gerieseithsichimeiivertigen of the
isoihinaaniterilysbettesy @aigs (hasmid) hEhed8sbiNG SREAMAINGD  ced, but

crids are transfected.intg insect cells to generate baculoviruses that
a%)%pigg%%%%o%%s?r?%ﬁsg%%%& i %%SP?BSpro%ﬁEe Bacdiriplieadatia  and
ghaemvidtisny ah sfektemlinpintiot celfs; witth abSiafeatd. ModOWiRY  Since
cirRnsestiQnthg sellsarmcubaied fora period of time 20 sufficient to
exgqu the baculoviral population. The %%Hia?rﬁscgﬁ?rg%ﬁée ggcﬁ%\?{?ﬁ% fge

PebifEcteeldnersrsing e mennaniisne Mhidagirdrsismeand verifited ty
fiehbckinguionptoausiian oi-amuieyical QAR SHBIEEIRT the k) cliure
to RCRuutilizing primers specific for the desired DNA insert. The ’
“Expression g%e hefg?f%gaﬂg’%’ it (e RNt el akilbinphany.
ThvetBedtkibawinsiheart nalyes Bie-R @bly acivlpmite ehale ciopharesia
- ing; Recombinant bacmids of stapdardized

iy of riaction (Lo g R I ER R T ahaeeto
Bidd ai[lae dEFEHp B FegsmbiapRalelgns ds |08 detisfattedrittincubatedln to

gaUSRERSILCHIERIt2 LRIV shakiRg bl {he cell density reached
06 cells/mL. Standardized amounts of the respective

appr%(im%tel 2-3x1 26 .

30 recom ?ﬁé]?ﬁ’é%ﬁ%%ﬂgoé’f@fﬁ%ﬁh&dﬁé@% ihexefctrh@ipdotrationtls,

suenup S BtoedsisF ATobGgmelibrecapp) apyiadisinfeshiannenas: is standayoized
tnglivi i ession. The cells are harvested by centrifugation

< LR RS R B BT

cqbleetyd asigtorabatA54C in the dark. The transfection can be verified by checking

for production of baculoviral DNA by subjecting the viral culture to PCR utilizing
primers specific for the desired DNA insert. The expression of the heterologous
protein in the cells can be verified by any method known in the art, eg. SDS
polyacrylamide gel electrophoresis (SDS-PAGE) or Western blotting.

Recombinant bacmids of standardized multiplicity of infection (MOI) are used
to infect insect cells. Cells are seeded at é density of approximately 3 x 10° cells/mL
and incubated in suspension culture at 27.5°C with shaking until the cell density
reached approximately 2-3 x 10° cells/mL. Standardized amounts of the respective
recombinant baculovirus are then added to the cells. The incubation temperature is
27.5°C and the appropriate infection period is standardized for individual protein

expression. The cells are harvested by centrifugation and used for the purification of
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the recombinant proteins. Unused portions of cells can be snap frozen in
liquid nitrogen and stored at -70C. Chimeric antigens, preferably, are
purified under denaturing conditions. Cells expressing chimeric antigens
are lysed in a denaturing buffer, e.g., a buffer containing 5 6 M

wouanigrrsn-HCI. Lysis can be increased by mechanical megng;Suéioasiso
sonication. The lysate is centrifuged to remove unbroken cells and cell

debrls The - su&arnatant is then loaded on tg a Ni-NTA Super Flow
{6 iERFERPHELH RONGH JBusquRBFaR e s B e PPRBIGoAeR in liquid
ﬂnﬁ@mgaﬂ&etmmmm&?mmshed with a buffered denaturing solution,

prefer c nin |d|n|um C at roximately pH 8. At
this pc%ﬁltx’hg dim d egs can ea>12% anl_fl gg’%t'l{ﬁuﬁﬁ anm?gns Cells
Ppufessan shivgon aﬂm@ewge lysading aadnhaﬂa&kgﬂmﬂf@us qgefetaiigraantainisg

doNt caneankatance Ké}g“@aﬁ"\ﬂéf%@?e%%% Atenbuiigr sxehan e StLI?C as

column should be washed with buffer until the’OD230 drops to, _
seRisAtisre, Lo 1ysptie b SEME fendile tarpke wilitekewitslis Bﬂﬁételioﬁﬁﬁhtiﬁmﬁhs
shj:&ifﬁ&i,namd tRa0 ioakinyg aadmpﬁl&l@%mﬁqﬁ@anﬁ@a‘f 36N pre-

th t d and d at 4C t multipl
R ARy S DR e At g W SR b ter by o
b@(ﬁﬁtamldgl&MnB‘emlmdlmyi@d)bromMamﬁ@n |6 atie deomticdBiuiGRHCl at
SHaaRFARN. SR a5 EAr (R TIRSe WA A RECTEEM e,

embodiment, dithiothreitol (DTT) or other reducing age

i bbb alioadiThs Jrssnleadieasndb res yEias|oraferatiie etitweric Iow
condiganoull PassithpouanimdEAR. adlmrdhereliange g REARL should be

hro collected and dialyzed in a stepwise manner against
‘Wﬁ% ugt‘]f'é? ﬁ&”&éé?&%(fgﬂ%%gﬁow&erﬁ@t&ra& hfbgind protein
cexdm platydmethoa bivéepraieinisithénidialyae drapaiisiuffereth oM, weas
( Etﬂ;ﬂ%ﬁ% Zﬁ}ere %Iﬁ%rea gr erg) e%zlil\gr%rg%%fg Aedaglt 7 h?%%

en against’b at Teas Urs. then again

aaﬂﬁ@r@alblslwhfa@a%roéﬂréas(@ hiifr vl %ﬁaﬂ?mm&wgmmsbuffer
pkz&féi%@oe@ataiﬂagw@ ql.@W%éoa@iy%%%ﬁo%eﬂp%%éy%%ﬁ%ﬁ%‘%‘@{%

two additional periods of 12 hours dialysis against fresh buffer
6% fiifR Herudhit Mt PHrfiah Yottt pte s carr e wbredntiameat
déthidtiohich (TET ek usheg siandes diinchemied techniseasnnslugingosdhy

0&9%@9 e;?ﬁ r%phq esis, |§8el trlc focu %e egtsgrﬂa%%{%?%

using anti ggalns |fferent omalns 0 exp esse n

Cﬂlﬂﬁ@ﬂce’f@ﬁw@rpré%@ mtHde fvartvii gnmplolegtié saditielyisk imdicaedise

nﬁ%ﬁ#@gﬁ{ﬁé’d trefniausR.alimolreHian hiologye Migraiole gk leGambIngNt,

DNA, and
exemplary method, the protein is then dialyzed against buffered 4 M urea for at least

12 hours, then against buffered 2 M urea for at least 12 hours, then against buffered 1
M urea for at least 12 hours, then against buffered 0.5 M urea for at least 12 hours and
finally dialyzed against buffer containing no denaturant for at least 12 hours,
preferably followed by two additional periods of 12 hours dialysis against fresh buffer
containing no denaturant, Purified, refolded proteins can be concentrated and
characterized using standard biochemical techmiques including, eg., SDS gel
electrophoresis, isoelectric focusing, or western blot analysis using antibodies against
different domains of the expressed protein.

The practice of the present invention will employ, unless otherwise indicated,

conventional techniques of molecular biology, microbiology, recombinant DNA, and
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20 WO 2005/014838 PCTICA2004/001469 immunology, which are within

the skill of the art. Such techniques are explained fully in the literature.

See e.g., Sambrook et al., Molecular Cloning: A Laboratory Manual 2a

Ed.. New York: Cold Spring Harbor Press, 1989; and Ausubel et al.,
woustsriaRastocols in Molecular Biology, Wiley Intersciencef&p&jm%m 469

((€)1995, as 5 Supplemented April 2004, Supplement 66). F: Novel -
Polynucleotides Another aspect of the invention provides polynucleotides
i fie e

TBRECANEE Shtisleare vathiny i o pfitinga Rrshdespnimsientidenouion fully
‘riboditegamcifieoLng, BapdRak dMMoAE S60RY. NGO R anua

ertign a inding domain. The_to first and secon
DRl RErb I A b TBER el O 10 S o A .. Curn
rgtoseiidanchiisiccilie Bidogion Witvidelpaliuale qtidesieesreseqoeing
Q{nggﬁ}ggag{gﬁmé%%% emr‘lg%(a(gié}g chimeric antigens, mRNAs, and/or
co ferdbh 0

ing sequences, pre y In"isolated form, including polynucleotides
encod] Imeric antigen variant proteins; is DNA, RNA, DNA/RNA
hyﬁﬁﬁ%ﬁ?@ﬁ&%ﬁﬁg‘ﬁ%ules, polynucleotides or oligonucleotides
complénedtmaypoctheiing atdeast p:00RMAlAaYRIISRN0R, £UG9MINg

aﬁ&ﬁ&@gg%@{@gfg mrgQRglA,,s,Q uences or. parts thereof, and
polynucleotides or o |gor%)uéf/élgﬁ%8§1 Rt RYBRTPE R Hh e p eus s cainnne
demate red ansgend reRRdeGidomiime kocantigen #©neoiNging domain. The
Ralvdciestide i : ' tion includes analogs of the
nes en odin%oﬁﬁ%%%%qg%égﬁ é%é([fc%léc; f/agﬁgc Os8 ﬁ%‘?%?n‘?%?fﬁ%‘ﬁgt

nﬁ?&?ﬂ&&?& Minutants, that retain the ability to elicit an immune response,

and pmeiahémmeﬁravmm@&%@fe&i&@%@%@oﬂ&%ﬁJ%"é&?ﬁgi%kéﬁ%%&@ to
gg%q %%Bﬁﬁret%ﬁ%@}f 9{?1‘1’/? tCO any of polynucleotides encoding a ¢ |mer¥c_
“antigen, as Specitically &S BB KD e penaD, Bxigablein
sgiierh fagn Amcdingep elmindit oigpi calbp dincbhanatRosmeEar Y QA% biei A5
ja e NgGRA AN inclu olypeptides, with minor amino acid

\/ari.’a':iIg]lﬂS“‘,il ?rg‘?nﬁthe natu%%%rgerﬁinggadgi gslae%%er%oeegfl %s\’/irgf’ GEREiEs T 8h
O TSR 5S rriemp R pRiATY LAy BHS e hitiviera Aitio lani Ireyl dceme pises

erCodingrvativirepiacemenis ase thosqihatdake placs Wgt%j& a family 01;l d
pcﬁﬁﬂﬁl&e%ﬁﬁi%thatlare related in their side chains. Genetically 30 encoded
amino acids are Generans titi e Gt ihiliegetrs ssiendinsspattaneric

antigen, mRNAs, or to chimeric antigen-encoding polynucleotides.

Additionally, the invention includes analogs of the genes encoding a chimeric
antigen specifically disclosed herein. Amnalogs include, e.g., mutants, that retain the
ability to elicit an immune response, and preferably have a homology of at least 80%,

" more preferably 90%, and most preferably 95% to any of polynucleotides encoding a
chimeric antigen, as specifically described by SEQ ID NOs: 26, 28, 30, 32, 34, 36, 38,
40, 42, 44, 46, and 44. Typically, such analogs differ by only 1 to 15 codon changes.
Examples include polypeptides with minor amino acid variations from the natural
amino acid sequence of a viral antigen or of an antibody fragment, in particular,
conservative amino acid replacements. Conservative replacements are those that take
place within a family of amino acids that are related in their side chains. Genetically-
encoded amino acids are generally divided into four families: (1) acidic=aspartate,
glutamate; (2) basic=lysine, arginine, histidine; (3) non-polar=alanine, valine, leucine,
isoleucine, proline, phenylalanine, methionine, tryptophan; and (4) uncharged

polar=glycine, asparagine, glutamine, cystine, serine, threonine, tyrosine,
21
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glutamate; (2) basic=lysine, arginine, histidine; (3) non-polar-alanine,
valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan;
and (4) uncharged polar=glycine, asparagine, glutamine, cystine, serine,
threonine, tyrosine. 21 WO 2005/014838 PCT/CA2004/001469
wikhenytalassne, tryptophan, and tyrosine are sometimes claggtigd 063181469
as aromatic amino acids. For example, it is reasonable to expect that an
isolated replacement of a leucinge with an isgleucine aqr valine; an _
PaIEAE it EPTEEA R R ERTRS TR SRR P S PR Brdiinthiaps aromatic
aohsesvilyEceplatpiaentofassambiaacasigesttha siriclurallycpirekatest of a
in id will haye a major effect on bialogical activity. Polypeptide
R A N P B BB e »
WD Oy Fepiititss ¢rsRIsalivn mplrometf SEQ IO SRl 720, 35r3suss]y

r3tatcP afhin#deid it 8N4 By 8§%%§P&”%%%ﬁ?§£‘ﬂ%tﬁﬁ. . Polypeptide

substitutions that do not substantially affect the ability of the chime
TBAtRGEITS tBaRe SAORIRHIAN rsporge, arainmitiiridnecaeraesinifiornst af the

mw%ffmmgaggaavmg@sww%ﬁgﬂ@ei ﬁcrttpi,rlnﬁlé@, @,l‘é@,%ggﬁil,g&
, 5, 37 .41, 43, 45, 47 and 49, respectively. Derivatives include
e e B R e R R R LR emtialy
ﬁ&g&@m&@btﬁ@é@ybﬁmm@w shelinitah imietiescegovatente within the
Qiativallysp ALHIERARGON HiDKRARLINNGHANR PRI JOURS HRIRIS o7

found in chimeric antigen amino acid 15 chains or at't erminal

TosithiePpyP etinRndnndtriié o AvdirS arserapibreliabisrigatiees include
AUSYIEEEdN daigates TARL EoliofniimienAid Abisvigtionsdlaning AR Aent

Arginine Arg.R As arg ine Asn,N As artate Asp D Cysteine Cs C
AR SR, G PR 5 i B GO TR T aFFpared by
liskiguoificitetohailainac gulps that are found in chimeric antigen amino acid
chains or at the N- or C-terminal residues by means known in the at.

Amino acid abbreviations are provided in Table 1.

TABLE 1: Amino Acid Abbreviations

Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartate Asp D
Cysteine Cys C
Glutamate Glu E
Glutamine Gln Q
Glycine 1 Gly G
Histidine His H
Isoleucine e 1
Leucine Leu L
Lysine Lys K
Methionine Met M-
Phenylalanine | Phe F
Proline Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp W
Tyrosine Tyr Y
Valine Val \
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Lysine Lys K Methionine Met M Phenylalanine Phe F Proline Pro P
Serine Ser S Threonine Thr T T tophan Trp W Tyrosine Tyr Y Valine
Val -V- 22 WO 2 0 0 5/0 14 838 PCT/CA2004/001469 Conservative
amino acid substitutions can be made in a protein without altering either

wihaewafaamation or the function of the protein. Proteins of theén\eiifnass

can comprise 1 to 15 conservative substitutions. Such changes include
substltutln%ﬁy of isoleucine (1), valine (V), and leucine (L) for any other

of thede® ShBBHE i SIERILU LR RS RS TR Sr o gl RIRiRPa et ey

mﬁmgcemmmegwtﬁamﬁm@)dﬂrt@éaaﬁagmﬁ &Nkw@fﬂ@ﬁwaﬁﬂe;ﬁ@%f the
serl S) for threanln? (ET) Iasnd vice versa. gther substijtutions can also

‘éef:lc%ﬁﬂ Ered Conservative “d&pERd %V%ns? SR 8 {Bppges include
yhetituing amird acibeinti@)rotine mé),thrﬁel@mmw@r) rfat stpuctureddfithes

lﬂftﬁtﬁﬂﬂoﬂzeraﬁﬁﬁmg«l:?dsg 'ﬁﬁc(cégﬁr@)fl%ﬁ]' Sa&nﬁh @Aent he 1Oer a;

|nterc an eable as can alanine (A) and val ne (V Me ine (

FRFcrRsrREERe, ﬁ?ﬁ%&‘ﬁ@ﬁﬂ&%é‘ﬁﬁ‘téﬁﬁatﬁ@bﬂ)mﬁ@md@m

vsml ousineOuRRG SMNetiBIe M syl @k NRIRG CORPHMIINIRARIALS the
fre uentl m{erchan e?-}%ﬁﬁ in locatlo s in_which the significant feature of

e g o PESRILEHE S SIS P AntithdifRdfing pRe BreRedengpgjonal
mnmeauﬁdh@smm die aadrsignifibants 16 Stibothatehanges crabatly be

PSSR A CORSERNE IR g%”'%ﬂ&“ ‘%ﬂ""l_ﬁlﬁ‘e'ﬂﬁsetﬁ?gﬁh% @){)) ihich is

Biochemistry’4th Ed., Lubert Stryer ed reeman an
reigtivsly isfiRBRehifel ‘F%ﬁn@éwrﬁmbmaﬂrﬂ@aa@w@sm@m@masmtmge

oD ik 8RRk Alwidh Bﬁh@emygﬂlg(Z@ L 1882-Gr ﬁg’))(li—)hea{@vefpé!ﬂféﬁﬂ
als%;arovmﬁg go nucleotides that hybridize, prefera under 20 strlngent

g oﬁ%?i&é‘bﬂ&éc%ﬂ%ﬁﬁ?@ﬁaaaﬁmﬁ?a fherming apidamaans
isléschingd dyl BeQiflErMOsK26f 2853 BAndd, %] BRiHkds 42, Ms&ﬁ;fﬁﬁﬂt

St S R B R R R R Y
e.g. Biochemistry 4™ Ed., Lubert Stryer ed. (W. H. Freeman and Co.), pages 18-23;
Henikoff and Henikoff, Proc Nat'l Acad Sci USA 89:10915-10919 (1992); Lei et al., J
Biol Chem 270(20):11882-6 (1995)).

The inventions also provides polynucleotides that hybridize, preferably under
stringent conditions, to a po]yﬁucleotide encoding a chimeric antigen, as specifically
described by SEQ ID NOs: 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, and 44.
Stringency of hybridizat'ioh reactions is readily determinable by one of ordinary skill
in the art and generally is an empirical calculation dependent upon probe length,
washing temperature, and salt concentration. In general longer probes require higher
temperatures for proper annealing, while shorter probes need lower temperatures.
Hybridization generally depends on the ability of denatured nucleic acid sequences to
reanneal when complementary strands are present in an environment below their
melting temperature. The higher the degree of desired homology between the probe
and hybridizable sequénce, the higher the relative temperature that can be used. As a
resplt, it follows that higher relative temperatures would tend to make the reaction
conditions more stringent, while lower temperatures less so. For additional details and

explenation of stringency of hybridization reactions, see, e.g., Ausubel et al., supra, at

pages 2.9.1-2.10.8 and 4.9.1-4.9.13.
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in the art and generally is an empirical calculation dependent upon probe
length, washing temperature, and salt concentration. In general longer
probes require higher 25 temperatures for proper annealing, while shorter
probes need lower temperatures. Hybridization generally depends on the

Wwabilieg/af4el@natured nucleic acid sequences to reanneal wq,%q CA2004/601469

complementary strands are present in an environment below their melting
temperature. The higher the degree of desired homology between the

probe "SHRHPETB RGBS e Snge Steshighiortditielsltive tunper atsmlhoé
ianiseibg o e, BIOMSPBLBINSY TElatE (omperAleS,,

Id endfto make the reaction_ conditions more stringent, white lower

 {Rperatie for shing, sadi o T :
Emparatires 188808 for siampin il ssariure shlangee ot Singetion

o ot ol aplo% Bl haearon
- n -4.9.13,

"St,ringe%]%%ﬁnﬂ%g?]égﬁ ?&]ﬂ%‘fnﬁégﬁ%@ Sh%?t%r@“‘,’)a@’a}é‘r’ﬁﬁgﬁ Matlein %

bOnE e PRIHEY BlPUSHR/bE Smitingli6). thospolyainilp puoinyntesn inia SERRGHH

FARephighbierparaturesTorwashing 0Ia M sodiym

4ggﬁ?ride/ 0015 I\%soq’iurr: ﬁt%fé@?ﬁi%&%ecy@ﬁ g#éué? 56@:@(25
en%é’ﬁ HAGHOB Rt Zadomamdte PAtuiRg 404t MubhG@s folitaidedfan

cigraie)pIg) SAM (ditjar iRt VgHO 2%, hownessarm pRYRINAAY sx
@@%Irl ,Sl% t?l vin xép(r\ém“d ne/50 mM sodium phosphate buffer at pH
6.5 with 750 MM 20U HIGHIL A IRNSo i 0rH &t df643905. end 0%
dggﬁptoy&ﬁa‘omm @ssségt(mgal M magls@@Z&M#%%mdﬂiﬁﬁg%
[ o2 % sodjum pyrophosphate, 5X 10
cDe'r?;nl\grdt's %@%ﬁ%@%&%@z&sﬁ%%ﬁ rfh BRIRTEE GRS topstiing
ohrfil2093S HestririningaDIM 2C St WesHestalyd 2E a2 XoSSons" are
desesivauohiridelSndil (£ i 7 mide at 55C, followed b
hi h-stz gency wash g%ﬁlggﬁ)éj@%%fg%@gé%?ﬁosnélrfirzliasdE‘B %fhasﬁég
° M%%‘é?éf& LRI P EE A RmseoRit eRsseribelgape Bt Gotinechinh and
hBBSnGSarsbingieliak, ﬂuﬁ?@%ﬁ%@&'%@x@ekﬁeeghﬁﬁw%?%&ieﬁtéﬁd
hybridization conditiops (e.g,, temperature, ionic strength a
S%Q%%ﬁgﬁg&s%}?r}l{éelﬁtot Yan ﬁo‘s“e‘”‘fg’é‘ ‘8%%%’21& VR 2a50lulamprenatising: 20%
fomprraidte RX shitkg EHt ondithseslisl 6veMighisadouh atlaney I0CGAVRAsodium
1eYs) PESING: 263 ide. 5X.oSC (150 mM NaCl mM
PRIIAR GAMPHSING; ZhATALRIEEn S0 %}W 3 2 At

trisodi mcitrate} 50 mM sodium phosphate

YRS el FalEeihsBErA R NAn dodlo g ol v2shien ti fdtt st TS BSC at

atsAlMmGrH STIR rMhON N DloMEd Y washing ABS MG dX éz%;%x%ure, ionic
strength, etc. as necessary to accommodate factors such as probe length and the like.
Embodiments of a chimeric antigen-encoding polynucleotide include: a
polynucleotide encoding a chimeric antigen having a sequence selected from any of
SEQ 1D NOs: 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 47 and 49, or a nucleotide
sequence of chimeric antigen selected from any of SEQ ID NOs: 26, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46 and 48, wherein T, optionally, can be U; For example,
embodiments of chimeric antigen nucleotides comprise, without limitation:
(a) a polynucleotide comprising or consisting of a sequence as described by
SEQ ID NOs.: nucleotides 1 to 1326 of SEQ ID NO; 26, nucleotides 1 to
2004 of SEQ ID NO: 28, nucleotides 1 to 1350 of SEQ ID NO: 30,
nucleotides 1 to 1293 of SEQ ID NO: 32, nucleotides 1 to 1794 of SEQ ID
NO: 34, nucleotides 1 to 1581 of SEQ ID NO: 36, nucleotides 1 to 1389 of

24



10

156

20

25

30

about 37-50C. The skilled artisan will recognize how to adjust the
temperature, ionic strength, etc. as necessary to accommodate factors
such as probe length and the like. Embodiments of a chimeric
antigen-encoding polynucleotide include: a polynucleotide encoding a

wohisesiasaptigen having a sequence selected from any of gB1REGDo01469

NOs: 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 47 and 49, or a nucleotide
sequence of chimeric antigen selected from aér:}éof SE%tID NOs: 26, 28,
30, 32, 38EQEDNO01 38 micleptides dria W VM Seth P, BhtidRanycleatidse e

For examplle7 embedinenteelhimerisanigencusentidesmompriae: 44,

without limitation; a u [ ising or consisting of a
oo B AR B o ST e A SR i A8 B
ID NO: 26DiN@letfiddstitol 2804iaf8RED ID NO: 28, nucleotides | to 1350
of SE : 30: eqti 3.0f SE : leotides
o 170) o SR eSS MASEER S N TR
nucleotid&gvenasgodstenlict\iy SB050 832 LCH/CRAHEHFUEE. BER,
ID NO: 384nwslgatides Ito 1347 of SEQ ID NO: 40, nucleotides 1 to 2157
of SEQ ID NO: 42, nucleotides | t0 1395 of SEQ ID NO: 44, nucleotides |
to 1908)0f SRHIIRRIIG Y ARAGESHAcS B 5482 8PS BE50TD) REcage 1s
wherein Emadedsbyber UDB Ab)campahsdudtectitte whake segusidsedssainated

least 80% homolegous S s degcribed py S NOs:
28, 30, 35%92{?%‘?&9&, fg‘?ﬁz,%gﬁg%}?%? %SQBS%UC%%%DE t%"ar?’%gD’
encodes BEepiRicHd adlig¥nagrsobe TeolRiac @ fesdinshtiad 14 DINA-TBD,

containedyin ope.abierplasids designptegdiiRbGasiBachta BRYuationa:
Si/S2-TBD, pFastBacHTa HBV caore-TBD astBacHTa HCV

p Ta H
core(1-1P¥ReBIpPEeEEH P itngdrdBerRre! MMippRintagycpiTHealth
HCV E2-Teladippositeekyidinitioe. iiesoationas0Bepos)tosy hutheriyosh4-02

Canada (Bur icrobiology at Health Canada) as Accession Nos.
080504-(%’3‘3%%?@%%4?6%@&%5, 080504-02 15 and 080504-01
respedtive ! ) d gt ticicotddetmtiincodes techinierc soutigace isoszo

-sequence iaminoActs Ao BRI SEQIRNGG2 . BBHRCALES JiONno:

668 of SEQ ID-NO: 29, amino acids | to 450 of SEQ ID NO: 31, amino
acids | to?,@gingpgg@s 1 to 450 of SEQ 1D NO: 31, amino acids 1 to 431 of SEQ

ID NQ: 33, amino acids 1 to 598 of SEQ ID NO: 35, amino acids 1 to 527
of SEQ ID NO: 37, amino acids 1 to 463 of SEQ ID NO: 39, amino acids
1 to 449 of SEQ ID NO: 41, amino acids 1 to 719 of SEQ ID NO: 43,
amino acids I to 465 of SEQ ID NO: 45, amino acids 1 to 635 of SEQ ID
NO: 47, or amino acids 1 to 828 of SEQ ID NO: 49,

(¢} a polynucleotide that encodes a chimeric antigen-related protein that is at
least 90% identical to an entire amino acid sequence described by amino
acids 1 to 442 of SEQ ID NO: 27, amino acids 1 to 668 of SEQ ID NO:
29, amino acids 1 to 450 of SEQ ID NO: 31, amino acids 1 to 431 of SEQ
ID NO: 33, amino acids 1 to 598 of SEQ ID NO: 35, amino acids I to 527
of SEQ ID NO: 37, amino acids 1 to 463 of SEQ ID NO:; 39, amino acids
1 to 449 of SEQ ID NO: 41, amino acids 1 to 719 of SEQ ID NO: 43,
amino acids 1 to 465 of SEQ ID NO: 45, amino acids 1 to 635 of SEQ ID
NO: 47, or amino acids 1 to 828 of SEQ ID NO: 49;
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ID NO: 33, amino acids | to 598 of SEQ ID NO: 35, amino acids 1 to 527
20 of SEQ ID NO: 37, amino acids Ito 463 of SEQ ID NO: 39, amino acids
| to 449 of SEQ ID NO: 41, amino acids 1 to 719 of SEQ ID NO: 43,
amino acids 1 to 465 of SEQ ID NO: 45, amino acids 1 to 635 of SEQ ID

WolDosinessamino acids 1 to 828 of SEQ ID NO: 49; (e) a pplyH&RolieE 460
that encodes a chimeric antigen-related protein that is at 25 least 90%
identical to an entire amino acid sequence described by amino acids 1 to
442 offsERSIBURiertise thihin s lyidemplonsetnr SRQIIMNG029:; afinoone
acids Ito #FR)giHRed ID NO: 31, amino acids 1 to 431 of SEQ ID NO: 33,
amin; cids.1 t0é598‘i10fc§EEQ ID NO: 35, amino acids 1 to 527 of SEQ ID

it g

$) ARINE A AEFICOEY NG 250 i SBasS Foditendd «
of SEQ IppN@ckbfidenifite pcils 1 to 719 of SEQ ID NO: 43, amino acids
1to : ino_acids 35 ID NO: 47, or
aming B o S8 o7 S B OB B0l contaming
a plimenia 20iiesn 0 2B UCI idpsiprineles vd dumiig e fyererfplemeaniabntad
lipRYUGEOY RS BRI (i RL) (MR IYRIBOUIGINRL arigeia

selective bridizes under stringent conditions to a polynucleotide o

ly .h
R oA G b BT BB D RIS AT W fed
noentaihirgtoas chithknioaniighe 20 lynUclEe tide s ARl -2 Reme\0gN S ch

| of, i in not_limited tq phages, plasmids,; phagemids,

AR ol RS ol et o sl e

wel dormvadedshresaalla Sambisoes virdl, 4889 apviral vectors well known
in theralsiadk el diRayRIME Phiansissiedinsuenio recombinant

DNA or RNA molecules. Methods for generating such mo es are” we
DRibwmoigsals, foPtaiingolesinsis sBlkesn atol ymsdeotidsr anafor anvontidpgue
thwettewhayislesiatlogirvraiisy sleresREsing JecemhipantoPNA-bLe

olecule cantaining.a chimeric antigen polynucleotide, analog or
© Ipa%cc’ﬁlgglljoesqt geirse}o \I/blﬁF R C%ﬁleap%%r%]ﬁt%ra@u%%i@HoéP%l‘ﬁ a

]
in & Stita
mEraipiesdl suitablests eckdkyatia osticelisinelizdeheyeasteall aa plan,

s &8l SoRebANNS! GelssCRAsa cmag@cag%gigeék%ﬁgﬂig;%%g;h@ﬁc-élﬁs

. baculovirus-infectible cell such as a rosophi
inpIRfeT VPERNS. EseatRislcptsuRabIdinsansishlian dell45 and TsuPrl, other

transfectable or transducible prostate cancer cell lines, primary cells (PrEC), as well
as a number of mammalian cells routineiy used for the expression of recombinant
proteins (e.g., COS, CHO, 293, 293T cells). More particularly, a polynucleotide
comprising the coding sequence of chimeric antigen or a fragment, analog or homolog
thereof can be used to generate chimeric antigen thereof using any number of host-
vector systems routinely used and widely known in the art.

A wide range of host-vector systems suitable for the expression of chimeric
antigens thereof are available, see for example, Sambrook et al., 1989, supra;
Ausubel, supra, at pages 1.0.1-1.16.16, 9.01-9.17.3, and 13.4.1-13.6.5). Preferred
vectors for insect cell expression include but are not limited to pFastBac HTa
(Invitrogen). Using such expression vectors, chimeric antigens cah be expressed in
several insect cell lines, including for example Sf9, Sf21, Drosophila S2, and High
Five. Alternatively, preferred yeast expression systems include Saccharomyces

cerevisiae, Schizosaccharomyces pombe, Pichia pastoris, and Pichia august. The
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include various prostate cancer cell lines such as DU145 and TsuPrl,
other transfectable or transducible prostate cancer cell lines, primary cells
(PreC), as well 20 as a number of mammalian cells routinely used for the
expression of recombinant proteins (e.g., COS, CHO, 293, 293T cells).
willorespausisularly, a polynucleotide comprising the coding sequesmeli69
chimeric antigen or a fragment, analog or homolog thereof can be used to
generate chimeric antijgen thereof usin y number of host- vector = |
RO GHTIRERY B Atk o Ny R O e A PEOHC iR e P e

dmoigeiector systems suitable for the expression of chimeric antigens
thereof are availahle, see for example, r [, upra;
Ausoor gt e (SRR SRR B SRR B gens
tPsterted WitctorsnRiipisusodieax pensisreatid butwapiot iffitstsgan

wrestBecdd e Y itgssRiot SI0gms4 ChSuRIE SSIAmMMRLIatRithiMelifiog or
antlgens can be expressed in 30 several insect cell lines, including for

dherepithe SIS SHATERAT Rithe XReieiknvar s i
Mftashexpressian aisteRismiellga:Sradbaranayeds. CRIRMISIAGer expression
Schizosaccharonayces pombe,, Pichia pastoris,.and Pichia august. The,.
SR T A E R B0 A s Ho ER DT N pdine
arvmidigepide ysiskd fofilreegrothectivmwiceashgve dediagtiggrendechumisriced
BPH&%Q&%Q%@L%&%E@%%R%ﬁbﬁ&ﬁ&%&%ﬁ@énpmdUceo' by cells

transfected with a construct encoding a chimeric antigen. For example,
Sfo cefts csrusseh bearisretadiImeYa i e 88/ ANt dMEEPn in
GhHifREHGRNIGER R RAGNAEO THYRARGIR LR GHMReHCEAIGEN TR host

SER PN RS e RS FOARISDE DREH SAEF B ORCLAE fosed

denqownadnatheraftrcah filsmbdeginapded. Eoxpeassiple, corstruats makgdingloa

st R b

thandibeus sétthérelmonerl isaunegsnoth &1g edrstie desth sprines daridtiol gher

£OiMBHG BHERN IABSRMBRERS: IPartigakdt ipdhawidn dhedtdhator
specific host species often havses%;l)ecific‘codon preferences, and thus one

AT BITa R e s TR s PR e aoPe INLHB Fostogbes &
wyAinplde prafdrrddvanalkeg-eodaiplmdéaguences typically have rare

codons gy, cdons.having ausnge [regisnex oLless. (a0 about. 200615,

known sequences oﬂﬁe esire OS%)I rep?aceo?m |gl$er
a cellular host. These include elimination of sequences encoding spurious
polyadenylatioﬁ signals, exon/intron splice site signals, transposon-like repeats,
and/or other such well-characterized sequences that are deleterious to gene
expression. The GC content of the sequence 1s adjusted to Ievels average for a given
cellular host, as calculated by reference to known genes expressed in the host cell,
Where possible, the sequence is modified to avoid predicted hairpin secondary mRNA
structures. Other useful modifications include the addition of a translational initiation
consensus sequence at the start of the open reading frame, as described in Kozak,

. Mol. Cell Biol., 9:5073-5080 (1989). Skilled artisans understand that the general rule
that eukaryotic ribosomes initiate translation exclusively at the 5' proximal AUG

codon is abrogated only under rare conditions (see, e.g., Kozak Proc Nat’'l Acad Sci
USA 92(7): 2662-2666 {1995) and Kozak Nucl Acids Res 15(20): 8125-8148 (1987)).
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frequency codons. Codon preferences for a specific species are
calculated, for example, by utilizing codon usage tables available on the
INTERNET such as at world wide web URL www.kazusa.or.jp/codon. 20
Additional sequence modifications are known to enhance protein

weResskessin a cellular host. These include elimination of ?gg@qg&%m 6
encoding spurious polyadenylation signals, exon/intron splice site signaTs,

transposon-like repeats, and/or other such well-characterized sequences
thafrahdeiptesitiis: Cgapesigiprestibn IThan @@ content of the sequence
is adjysig ' t, as.calculated b
eforones o s T G e
& alaanerEsabrinser R blroierpiriantteachirshinede migem RMprising an
ifthitrRSp&ARcadina hiwoslificatiopminciudadhie, adaition efAiareet binding
&ranslatlonal initiation consensus, sequence at the start of the open
reading frame: as 3850%@3 W kB2ERN ol T BB Bos oA EEEns,  the
Hie8eeSidibchantisatisns cae tstadditiat the tgenatdgbsuta 30 dhateukanalie
ib IDH ranslagion ively at the 5' proximal AUG codon i
tgb%?ggegﬁ o%%%:? ratt%gﬁ?cg dgﬁ‘ﬁ% ?ée?lné)hgoc ?z%zogzﬁ%og CW| Efgjé)ﬁr SS&
lymphanaty (B eormes (@ Sommiisanangak Rock AnfodiResr16(@0Y; or at least
PRAZIB 1434188 Elow M@ﬁ@%@éﬁ%@glﬁf;ﬁ%%ﬂgl QRl4a9 or(_Bdiso’rder.

Pharmaceutical Comﬁlositions of the Invention One aspect of the invention
HRIGYEE (ST ARE A NEB BB s8R Shpfiginghe: PRERWAE cattnjtion
adogeptabtt excipientaifddnthiimstis MEGeRCoRRESIGyAT (D MMHAS: being

e domain and a target binding,domain, wherein the target binding
o e s e
pptsariviaealemizbmpositions can be administered to a subject in an
amoumhsiliEniloslshan ellealiied aell G/RIGNE Y IRIORY G (1L
| g

and/gr helper T lymphocyte (Th) response to the antigen and to bloc

ERRIRHE P TS BT SPIRSRIaPEF (1A aihe dPPLIBNSJHTIIRING Andfos00,
oeanoplicagions ara iigeasare disarder. Ilndmmaumsoe e 19 $hi5sE,.

will depend on, e.g., the particular composition administered, the manner

Dosagfiniriis d00h irerehpirdhraase RRroin Abag &LdR WOtz o
70Rightanewarerd@ialeaihealthvebiie-shhifsh podihe AHQ&@@,GB@FQ‘&
10N

rescribing physician. The dosage for an initial therapeutic immuniza

RIH SRR AMGER) P BRRTAIR, BT LA o i erie Tl
athenoieerdvdtpendiab apbdi the 50bBOG; response and condition. Administration
should continue until at least clinical symptoms or laboratory tests indicate that the
condition has been prevented, arrested, slowed or eliminated and for a period
thereafter. The dosages, routes of administration, and dose schedules are adjusted in
accordance with methodologies known in the art.

A human unit dose form of a chimeric antigen is typically included in a
pharmaceutical composition that comprises a human unit dose of an acceptable
.carrier, in one embodiment an aqueous carrier, and is administered in a

volume/quantity that is known by those of skill in the art to be useful for

administration of such polypeptides to humans (see, e.g., Remington; The Science and

Practice_of Pharmacy, 20% Edition, A. Gennaro, Editor, Lippincott Williams &

Wilkins, Baltimore, Md., 2000). As appreciated by those of skill in the art, various
factors can influence the ideal dose in a particular case. Such factors include, for

example, half life of the chimeric antigen, the binding affinity of the chimeric antigen,
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or 1,000 ng and the higher value is about 10,000; 20,000; 30,000; or
50,000 g. Dosage values for a human typically range from about 500 ng
to about 50,000 Jig per 70 kilogram subject. Boosting dosages of
between about 1.0 ng to about 50,000 gg of chimeric antigen pursuant to

W basatingggegimen over weeks to months may be 20 admip@ltﬁgggﬁ04,001469

depending upon the subject's response and condition. Administration
ould continue until at least clinical symptoms or laboratory tests indicate

h
‘?ﬁaﬁﬂ@megﬂaﬁitynq{a@%%?ﬂ)ﬁw%t@a,dﬁﬁfi@&ééﬁaéwwgg ovelimintitedant
fortaqietothitetzaliteqibe ¢ 0sagemdnias Meadminisl Ao 2080058 4
iﬁcc%%%l.iﬂ%ﬁ c%r%gg%stggawn a%:coe(rggangﬁ tl}glth methodologies known'in the
art. Uman unit 656 Torm oy SR aitgets &3 s g hemthatadus
Jhapgsheraraadisttal composition that comprises a human unit dose of an
accepigblecarriel mbodiment an aquegus carrier, and is .

adminfigte_rertc% %r] é@ﬁ \?g}sjgrgglgﬂa%%tygﬁ%aqcis %ngwﬁ?byt/%%hgéees%}ts%ﬂmﬁt’[% &rt
rBnevEd ety feToRtrdistatatisticst sheth isollifetickisniogumansc(saiiyelife-
tRemingipsinkienS Cienaemande30:Practice of Bb %mnég&iﬁ%‘éi%”% &F fhe
cgilenré%acré) thIt?r, Lg%épm ott WI||IQ.EmS & Wilkins, Baltimore, Md., 2000). As
appreciaz%eéegyrf%s TSR R oL B dtentienoitis arsHbllsemeempe be
filledednblsiba hartreating calseiGuchofadtoussioe e . ExaseRle, balklife
el ' inding.affinity of the chimeric antigen, 28
cg\f%a%é%/ 1%%%%@3'?’%@0%%%%% 488" HE 'ilrrﬁtﬁ’lunogenicity of the
comp&8fiBtRariraiairati drsmir snitecaoridentiratioridevel theoplisrahceutical
redminivialian imaveRsy, okl ermeal af IBGIIHGACEBLANGRAPNES,
sed, in combination with the treatment method of the mvent?’on, aswelf

AR Rt STHEIL 251 2P Pnficold SibreRie Bynvebtindathiygbirestetd

abou
as fhe
poormplositidhsdof dhenpsessodsinee dioniare ey SsinReHRHS HiSeRE of

aSlaiesthat is%}m%-&hreatening or potentially life- threatening situations. In

such cases, as a result of the relative nontoxic nature of the chimeric

antigdieP pranescaicad spseriition vfambd dvkntion vibisryassitlRve Male

- . aSsueltAgsirahieny theirrating, WM%&Q}?MN%%&&&ZQ ntiglscuhéﬂy,

of these o chimeric antigens relative to these ed dosag

excesse .
“%’Pﬁ%“ﬁﬂ’@s.’)‘rH’&“@Hﬁ‘&%‘iﬂk’aﬁahcafaeﬁ%%nclméﬁlw thpi¢ANBNGEH N Ksally,

vitheatiyopeluiiealifponideiionscammapydely, &8 -ﬁﬁ?gﬂshﬁ%ﬁ {0ap bRy
e:l'x%’ Y uqllg/ ator at | as¥ about 2% to as much as 20% to 50% or more
P ra E e8, SUC U

e Otl’la > puch, as Subuianegus or intradermal administration.

The pharmaceutical compositions can be prepared by mixing the desired
chimeric antigens with an appropriate vehicle suitable for the intended route of
administration. In making the pharmaceutical compositions of this invention, the
chimeric antigen is usually_mixed with an excipient, diluted by an excipient or
enciosed within a carrier that can be in the form of a capsule, sachet, paper oi* other
container, When the pharmaceutically acceptable excipient serves as a diluent,. it can
be a solid, semi-solid, or liguid material, which acts as a vehicle, carrier or medium
for the therapeutic agent. Thus, the compositions can be in the form of tablets, pills,
powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, Syrups,
aerosols (as a solid or in a liquid medium), ointments contaiming, for example, up to
10% by weight of the chimeric antigen, soft and hard gelatin capsules, suppositories,

sterile injectable solutions, and sterile packaged powders,
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primarily by fluid volumes, viscosities, etc., in accordance with the
particular mode of 15 administration selected. The pharmaceutical
compositions can be delivered via any route known in the art, such as
parenterally, intrathecally, intravascularly, intravenously, intramuscularly,

- Woansdensaslly, intradermally, subcutaneously, intranasally, ropicalyooradlys

rectally, vaginally, pulmonarily or intraperitoneally. Preferably, the
compaqsition is delivered by 20 parenteral rqutes, such as subcutaneous
or intr 30 AAF BRI RS TPARBIE TR S e o R R G BAL R B
sprepar eshibyjtohixingtie!d esirek sc hime riecacitigenkimith phoagptepriimates,
vehicle,sui fon inte ‘ ini ion, | ing.th
R R b T e

cgButay. ipkBel waler srurcipibretiilselussarT bx &penieberpsematisiéenally
iMAide: AR EhAleANLRS i e fara kR cARSIHIR: SARNRInBRAPE OWelhes

container. When the pharma,ceuticall% acceptable excipient serves as a
SRS e S SHOP PRSI B TG, R ETal RTEHAS R dy, and
prefyitiedeairiverananadivreeténiiy eghesopeliflevageptagentss Tecompositions
of the poééﬂ%‘sc‘?a%?o%?n%ﬁ‘a JPUD QL LARIS RePllSn POWASLS é%%ﬁl?gér lease

sac 1enfs, cachets, elixirs, suspensions, emulgloné, softtions, Syrups, 56

ohdhosblisngais dugidion oftim adiejidiviedi e hoilreh ey conpadying, Hcedures
SR RIend R 02 Dy WRIGhL T 4he LAV PRES 971190, 3ofiARd 43 050,

gelatin capsules, squosnorle_s_, sterile injectable solutions, and sterile

packalEPIsBAHE S SH MR SHRHOTLB 38 BRAtFCAR M Aiees shiixed
vk napleahsdiabie excipientstndoge, uidie netfmigeios dexdinsstion
sucrose, sqrbitol, mannitol, starc esé}gum.aca?iaé calfcitgm ;hos hate,t.
°8f§ﬁ%‘3fé?s?1}%188%%“ﬁ NS JRIARRS CAI& T A B TR Se iy S AT et A TEEe™
Vobbymvielphoing ddidoase prefitulokéosteriiposiions sy hymegrdamethy i caltalosbat
o SHRERIARRS A addiienalye i N HYRrERIOG ARSRISSUTAR he

talc, magnesium stearate, and mineral oll; wetting agents; emulsifying
capPaidpre rn §edgetily; Shdbafrmh i ey dfrels mutHyfozmeg forms such
aprapiBysIDambeRzaries; sweetening agents; and flavoring agents. The

iti fthe | [ be f lated t id ickK,.
sustait 8 BPSe 118K GREREEHTHEIROA GG P e St Sahe

ctortpeisdijaot tyvida pldpigepfoce difesitg Knowdyinttige aftpSkegedyagstion.

P S e e S S

companete tifc dtisx dipientitothsrAvanselidh ransiAg £Tsh dsnipeastionhe two

components can be separated by an enteric layer, which serves fo resist disintegration

in the stomach and permit the inner component to pass intact into the duodenum or to
be delayed in release. A variety of materials can be used for such enteric layers or
coatings, such materials including a number of polymeric acids and mixtures of
polymeric acids with such materials as shellac, cetyl alcohol, and cellulose acetate.

The liquid forms in which the novel compositions of the present invention
may be incorporated for admimistration orally or by injection include aqueous
solutions, suitably flavored syrups, aqueous or oil suspensions, and flavored
emulsions with edible oils such as corn oil, cottonseed oil, sesame oil, coconut oil, or
peanut oil, as well as elixirs and similar pharmaceutical vehicles.

In preparing a composition for parenteral administration strict attention must

be paid to tonicity adjustment to reduce irritation. A reconstitutable composition is a
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containing a homogeneous mixture of a chimeric antigen of the present
invention. When referring to these preformulation compositions as
homogeneous, it is meant that 15 the chimeric antigen is dispersed evenly
throughout the composition so that the composition may be readily

WeseiBitEetinto equally effective unit dosage forms such agdeligiseDills16o
and capsules The tablets or piIIs of the present invention may be coated
ols ?therw se_compounde rowde a dosage form affording the

v%rft%lbe %? onded & tlfo “Eo’#o’?“é%i’ﬁ t@ hetasetisemiliscareferred
*fmzﬁvﬁfanmmb?bme o s am?rh ﬂgﬁagﬁlef_)rﬂfﬂﬂﬁi‘&om@dﬁ@c%y for

ogdn thefor ve ver the former. The fwo components
“can be separatgecﬁ%fgne%nten Fac;l/éﬁlsw e ge%%ksa 4 ré8ié YR eGraFDET

“ﬂ%ﬂﬁé’gﬂshﬁ%\@?faﬂaSB‘@rFﬁu@WMheﬁ@mnpﬁmtmpmmanmmmtﬁﬁge A
rebondanBloninsdn delonsciiny aigane Srupimnol alealy SR B nesed

or such enteric or 25 coatlngs such’materials includin
eF*”'“cH*‘ erlcF %r&?&i’séﬁ%%“ﬂ?d&@fé? SPURBIre iR BEmRisginth Sueh, mazemé@s

ﬁéﬁeﬂé@%eﬁwalcohol and cellulose acetate. The liquid forms in which the
be mcorporated for

novel fthe sent | vention ma
admlnlstrgtlglz E)or(?rgﬁo or by Fﬁ%c? §R |ﬂ%lﬁr§eg3% SELEB ARshtescmppgent
PRRESr el @m@sglgqu@r@ngr@pmms@pemm& and fraatoeed na&amulamslo
elibeartbleseliysush aseaisyell satanseed gl sgaame ol caconut ol or
alv s

ﬁ% anut oil,_as well as elixirs and similar pharmaceu IC

M iy 9700 ARRBSRTBIE T RhesRsIn fPRnTRieatiop eIt attBrivonmoust
rapeipmddodmpletey;adwﬁtﬂﬂeam@emﬁm%&{Iiag%eﬁer@%}?ggﬂ Lesolun

HEQMRES|liopd 05/014838 PCT/CA2004/001469 sterile so
packaged in e?agir?/n orr. e(?rléion dHttAISTE Rb NG i8I sopruRstagion with
Wbtét:ﬁngémltﬂerﬂmtedgtammn}gtw&domlasdmsalWﬁﬁamyha& WeBicle of
aeabioaeaty (o mmedials mipiaalan.The o sold s usually
P packaged in a sterile container with a%uty ribber cosure IF éﬂ@BPélfWé'S
thatirg Ritale dPLiuspiPRaPRf SRt RavgeuRvShiskonstitatable ity seliidlis,
anﬁ)ﬁmeqmﬂ;ydjﬂdspray drying, or freeze -drying methods. Descriptions of
thes'?\ ge’gq dg be found& n Remington, supra, at pages 681-
685 A\ HOB2L0 CBiD Bt G5e VoS o Era e ibncarargeneralny i
ingfiiten daditipeove mp@m@ ptaprebenfislitheohiglhesdmpparian hibe yehite
suﬂ?ﬁx)!@%lﬁ nermally has A grapey tic.activity and. is nontoxic, but
DreSents the Chimerna and ?F%:h yids OB sa ect com}lc}/rt enhance the chemical
stability, or protect the preparatlon against the growth of microorganisms. Thus, the
composition may include an appropriate solubilizer, substances fo act as antioxidants,
and substances that act as a preservative to prevent the growth of microorganisms.
These substances will be present in an amount that is appropriate for their function,
but will not adversely affect the action of the composition. Examples of appropriate
antimicrobial agents include thimerosal, benzethonium chloride, benzalkonium
chloride, phenol, methyl p-hydroxybenzoate, and propyl p-hyrodxybenzoate.
Appropriate antioxidants may be found in Remington, supra, at p. 1015-1017,

In certain embodiments, liposomes, nanocapsules, microparticles, lipid
particles, Vesxcies and the like, are used for the admm1strat10n of the chimeric
antigens of the present invention. In particular, the compositions of the present
invention may be formulated for delivery either encapsulated in a lipid particle, a

liposome, a vesicle, a nanosphere, or a nanoparticle or the like. Alternatively,
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tissues in a form appropriate for absorption. Absorption normally will occur

most rapidly and completely when the chimeric antigen is presented as

an aqueous solution. However, modification of the vehicle with

water-miscible liquids or substitution with water-immiscible liquids can
wiitdetahaspate of absorption. Preferably, the vehicle of 15, greatesbmalom 469

for this composition is isotonic saline. In preparing the compositions that

are suitable for injection, one can use aqueous vehicles, water-miscible
RO e BTRs VRRROES SO St ie SHalg Bl or non-
tnehliciely,itotie injdatabksodmpositiogscdéthis invention to improve or

safeg glg Ii%%ﬁl §ii . Thus, an_added 20.substanc
may aqf?gclﬁsc%ubl ity, provt:S %F%T\E%b} %?O%?ﬁfﬁ??e%%%ﬁgg%heﬁcr%r%r(,gaef the

iy 20H g te & RAGIpHEP Arsto sl ain brtpb Qidistco Rinic fosry arlietinsely
thhisigthecOmBAS KON, BAY NGl uLe.AR aRPraRtiate Salblizak-SURSiRneRs.

to act as antioxidants, ., and substances that act as a preservative to
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tseinriikomisith einlokgeleghetiohdnistiayiepehindoneyblent emiegalythphojytells,
R RIYBRRIORE ARBEAR I3t anfioxidants rpay,be faund i Remingien,

supra, at p. 1015-1017, In certain embodiments, liposomes,

4B S DT BN PE BRI EAER AN S O patibRas oprssieither fripdrr pReorated
. wERhfaetheddministsatianef the ehbimeds i antigansotingpieaette site of
1inv tigln. 5 p%ticulﬁ{, Hhe compo itio(ﬁ-oft e present invention may be
PSS For GaT ey e P BRE SR A IR SRrEIE 8a i JgRainmes
farvesidie 2ecnetiospheitd, the anmarioparticioonddh drike stttéarrbtivable-Biming
200QE ‘ 4 Sjti f resen

B e S SIS o o
el chcdartiehaleried s Tnoirisplatordindnin ereredlyigrijnsdontessidearption
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ymphoid tissue; 2) to target selectively 5 to antigen presenting_cells; or,
B b ek B

HE L SR HHE R ST f BIARS SRR LB PSR URC S ipb S6RIERSH R es

Swiudsiens!. fodwns, Ruicetfepfins Glisble.nondlas/es s 1830l andstals, Pat. Nos.
lipig) dispersi I a d\fge ike. In these -

e ey e AR SR80 conanie o

Gimdisoyigen Merdopdministered intravenously, locally, topically, etc. in a dose

which varies according to, inter alia, the manner of administration, the chimeric
antigen being delivered, and the stage of the disease being treated.

Compositions for inhalation or insufflation include solutions and suspensions
in pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and
powders. The liquid or solid compositions may contain suitable pharmaceutically
acceptable excipients as described herein. The compositions can be administered by
the oral or nasal respiratory route for local or systemic effect. Compositions in
pharmaceutically acceptable solvents may be nebulized by use of inert gases.
Nebulized solutions may be inhaled directly from the nebulizing device or the
nebulizing device may be attached to a facemask tent, or intermittent positive pressure

breathing machine. Solution, suspemsion, or powder compositions may be
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conjunction with a molecule that binds to a receptor prevalent among
lymphoid cells, to such as monoclonal antibodies that bind to the CD45
antigen, or with other therapeutic or immunogenic compositions. Thus,
liposomes either filled or decorated with a desired chimeric antigen of the
wiaversinsean be directed to the site of lymphoid cells, whege#he2004/001469
liposomes then deliver the chimeric antigens. Liposomes for use in
accordanc Wi#:ut invention are formed from standard vesicle-forming
B REH TR AR eI e HEERED SeF G VEA) et aRgdepmulation i
phagphplipielmanta sterol, such as cholesterol. The selection of lipids is
gener [ sideratiqn .of, e.g., lipgsome size, acid lability and
stabili%%%gﬁg%%%e% in't g o stt}gear%% O\(;gr%%;t%? rﬁreetff%‘as“ér%mmn
evalRys| Efavdsralhdatvienn devires, (BpatbseTibSudn tensdeSrokaidtealmay be
A0 R g RIORDYEnRIAe Y BASHRRB(LI8AL PR L In R NS &9 of the
4,235,871, 4,501,728, 4,837,028, and 5,019,369. A liposome suspension
P ATInRE A Chih e S AR b e Be FmErRrdgn nps Ero 98 asdanyal
ﬁ?ﬁilfjﬂ'[fﬁ_ﬂi& @Mmefﬂﬁﬁhaw@@acgﬂeing\ﬁemm?@i% trl]a@ ma@e@,rffor
of adminjstration, the ntigen being delivered, and the stage o
RN R R AR c it o e R e
etudis sehmstmstenhd fonsgensionss,2 P ubspilaymaceoticakynacdepidblay of
AHEAHSQER GRS Solvents, or mixtures thereof, and powders. The liquid
or solid compositions may contain suitable pharmaceutically acceptable
excipiétdiianad¥cribeadeieindatesivisosnions!edn pe kamirmnterad el
theageatior pasahespiisigiutpuiefondaaalor &yS@MICRHeste antigen and
Cflom osi'%logs in iEhartma%‘ejéutic ly acceptable solvents may be nebulized
PRATA SR R O 30 NEB I LGRS Yo Wih A8 Mk $orA:
peptideintizing deviteortieemnoty linifiopdeylopimai be:-Hitaehedifenavir, and
‘ I i il ressure hreathing machine.. ..
e e BV Finones
(P0g5/ (04 88BATT:1 CAYO0¥T00 2469V indnTitefevéd, raferhisy ordifposine,
aasalbadirepisieviagsvbal, delivehie founuRlianie, aBRRBYeR I # G iclovir,

- manner. Anpther formulation employed in the methods of the present

FAVERRSH e MRS ansHERAGI FERRNS del b e s cHE&R B grnciclovir,
soaivsdimeyrainatoie endyvbe i lusdhépvaloweR GONIPAESCIvir, vidarabine,

A R R R SRR
apRanganive scoHhurinaaentchiagemisds aveh kdiowrrmidieantciSeepfoidine,
capravirine, delavirdine, n-docosanol, efavirenz, foscarnet sodium, interferon-o,
interferon-B, interferon-y, kethoxal, lysozyme, methisazone, moroxydine, nevirapine,
pentafuside, pleconaril, podophyllotoxin, ribavirin, rimantidine, stallimycin, statolon,
termacamra, and traomantadine, Other appropriate antiviral agents are discussed in
Remington: supra, at Chapter 87: Anti-Infectives, pp. 1507-1561, particularly pp.
1555-1560. Preferred antiviral therapeutics for inclusion in the pharmaceutical
compositions of the present invention include adefovir, dipivoxil, entecovir,
lamivudine and ribavirin.

In some embodiments it may be desirable to include in the pharmaceutical
compositions of the invention at least one component which primes B-lymphocytes or
T lymphocytes. Lipids have been identified as agents capable of priming CTL in vivo.

For example, palmitic acid residues can be attached to the e-and c-amino groups of a
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example, U.S. Pat. No. 5,023,252, herein incorporated by reference. Such
patches may be constructed for continuous, pulsatile, or on demand
delivery of 1o pharmaceutical agents. Additionally, it may be
advantageous to include at least one antiviral therapeutic or

WEHEMEtatapeutic in addition to the chimeric antigen and mhaetmanewticab
excipient. Antiviral therapeutics include, but are not limited to,

ti Imetics (suc amprenavir, indinavir,. lopinayir, nelfinavir,
B R R S e L L St iy, G-
GﬁQm MFg@ﬂ%ﬁﬁ&rﬁféﬁWﬁhﬂidm@nésn(wra's pépshvilhadimitid pelefayican
ekl o vantiisabing i anRIIne i didgaxAdenasing, dinivoxl, edoxudine,
_emtricitabine, entecovir, famciclovir, ganciclovir, idoxuridine," inosine
lpseTBheR IEMHARe IVARDAY Yerki@avirnesmistinEresndaditievant. In a
plefentavbmbiliinieinca yalaeupay 6RAIBANHEIRVIEYIIA RRINEsA8 comprises

alcitabing, aré%?aidovudi%?),-sialic acid analogs (such as oseltamivir'and

P O AR P L B EIRERR DBt RSP HE B ddvese.
e.gnfidirfamycitheat@intdine, noapravtrinendriguiidingigdocosanol,
efavir, et sodi interferon-a, -interferon-3, interferon-y,
kethéﬁﬁ%ﬂé%%%?/grg%? %&ﬂ?géé;ﬁ’é’?}%‘éréfﬁefeﬁ%?}ﬁsﬁﬁi s YL HRGRISIgEnS,
susfe @s rising shhyalorsxctsiniiriarisrained (ReC S&llimy din, statatopriake
iFREMBANY & AN R B IRAINS 1R ' lyiral agents are
V]discfgsa;d in Remington: su {g':aat C_hggga?{lg%ﬁgkgt-ln?gc%%}je%gep yoor &
Darsgy7e4 85q Ngsitted) f?‘ﬂp.(lg@@@i-ﬁ’@@?‘?’?m%ﬁﬁﬁhﬁlim@&pémﬁ@r
camlkbiorPICHES phasmaphytiedl iconppeeitiansahibREreseNLINYAREEN 1o
spilC c(aj, adr?f%w;ildl |vcr)1>éll,e§rgecc%vw Iamlvudltne and ribavirin. 30 In some
PeMDOITaRTS AL, Bac e PR Y BRI A& pharmaceutical
compBkitioihe eﬁmI@$ﬂWNtmfnlmmnpiwmpm wihtickyPiinas use of
adﬁﬁhﬁﬂﬂ@ i {’%ﬁtoéalir ﬂ:\é”ﬁ@é‘tﬁ’cyﬁﬁohb%‘ﬂﬁh'@?ﬁ/& pr? blg eurslggetg ?Scz%gseen]i @
._capable of priming CTL in vivo. For example, pai:1 itic acid residues can
MFRANARH AL SRR ©- SeRe alah i R By SRTies3aios pUOE 1183 gimited
to FFEETHAA 2004/002 469 histngprasiduaang then Jinkesh SremiMidORGAkide,
B Iallg ing Eggg?gn%s such as Gly, (?Ay-é‘%ly-, Ser, Ser-Ser, or the'like, to
an Immunogenic pep‘?f’d(-ff‘}vf}ﬁeaﬁpi&g o Btidgeé%fﬁe?ﬁen%%‘%%iﬁ@ﬁéﬂéd
poéytnérmdireetitidesa nilcetmisiopsgriicivhdhcditnpeathehinty milif 0sRMEpRnol,
inSkdsifieg ] ' i lete Freund's adjuyant. In a 5
b AT A RS, S0 S
S“Elbr‘?‘ﬁ)ﬁ’g% (bacille Calmette-Guerin) ?.nd Corynebacterium parvum. Additional

adjuvants are also well known in the art.

H. Article of Manufacture

Another aspect of this invention provides an article of manufacture that
comprises a container holding a composition, comprising a chimeric antigen, that is
suitable for injection or reconstitution for injection in combination with printed
labeling instructions providing a discussion of how to administer the composition
parenterally, eg. subcutaneously, intramuscularly, intradermally, nasally or
intravascularly. The composition will be contained in any suitable container that will
not significantly interact with the composition and will be labeled with the appropriate
labeling that indicates it will be for parenteral use. Associated with the container will

be the labeling instructions consistent ‘with the method of treatment as described
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palmitic acid attached to c- and a-amino groups of Lys, which is attached
via linkage, e.g., Ser-Ser, to the amino terminus of the immunogenic.
peptide. As another example of lipid priming of CTL responses, E. coli
lipoproteins, such as tripalmitoyl-S-glycerylcysteinlyseryl-serine (P3CSS)

weamirausagl to prime io virus specific CTL when covalentlyatiazhed toasm

appropriate peptide (see, e.g., Deres, et al., Nature 342:561 (1989)).
Chimeric antie%%ns of the invention can be coupled to P3CSS, for
BEHRHEENdTth GBS fie: Aot ERE S Trivid S dPYs EpR chiwahy @
primmentiming nelkaspanagpteithe targetantigatedthiletha.eompasitiansie
of the present invention shquld not requijre, the use of .15 adjuvants, .
B T 2 R L A, PR ot
hrastiiivoRglenladeepaiigethdabendiitpoiictte Aiemsprehastharmdinetsitimgmay
butngt ligpitee Ladket ndm {campl el AR GOBBRIBHE )y JRRTBF YRiSciHkblic

as aluminum hydroxide, surface active substances such as lysolecithin,
BR1ETBitR e SRIGHEISI U c B PRSP RS LTSRS, tReprtere
mpepdidnecyannsitlinitraphendle20thn saunesiinmdaterypoinRpeieriida a
equences, and patenfi useful human adjuvants, such as BCG (hacille
R T e Ll R S e RO v . e
wilsiohnibl ksolwblénviine artwil, Wrtietecofltdanpfactuig2ecAnotheraasgactskd

RirdRyRRURN RSNy ides ansartcle Qismanuasiye hgs_gomprises a

container holding a composition, comprising a chimeric antigen, that is

suitabiEMokings che invsrées dl s i Rt Hin eonBiaateisaie above

%;mm dah@je@mﬂ@wﬁﬁrm@ﬁigﬁ%g HiSeHSR flli’ésfofaBR:V\ﬁ@rfilﬁi %}iﬂiﬁ{&ﬁal

t composijtion par er e.g. subcutaneously, Intramuscular Y,

A oo PSP A e PSS So B RERHARL packate

toafaingd insmytsuitafleusentailereivah Wil prestsignificantiytinder actindtinte
ifi n il i i elj at

R A SR e

AR Aochair s tiiesEms foneibraritwite fiemtiiosofteathdimsggslescribed
AR5/ bR B4 VVURH20QRHEL A8 38R R/62A 200400 4GR ansrainbrierenldess

container that holds the composition of this invention may be a container
Wﬁ&ﬁ@gﬁv E‘Hmposition suitable for injection that has an appropriate
needle for injection and a syringe so that the patient, doctor, nurse, or
gther B H&ipﬂﬁ;scan administer the chimeric antigen. Alternatively, the

composition may
The following non-limiting examples provide further illustration of the

invention.

A. Example 1: Construction of TBD Expression Vector

Mouse IgGl DNA sequences encoding amino acids of a portion of Cyl-
Hinge-Cyy2-Cy3 region was generated from mRNA isolated from the hybridoma
(2C12), which produces mAb against HBV surface antigen (sAg). Total mRNA was
isolated using Trizol® reagent (Gibco BRL cat. No. 15596-026) and the cDNA of the
target binding domain (TBD; mouse immunoglobulins fragment) was generated by
RT-PCR wusing Superscript First-strand Synthesis (Invitrogen Cat. No. 11904-018).
The PCR primers contained linker sequences encoding the linker peptide -
SRPQGGGS- (SEQ ID NO: 1) at the 5' terminus, a unique Not I site at the 5' and a
unique Hind II1 restriction site at the 3' end. The resulting ¢cDNA contains (5' Not I )-
linker sequence-Cy1(VDKKI) (SEQ ID NO: 2). -Hinge Region- CH_2- Cy3-(3' Hind
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s be a dry or concentrated composition containing a soluble version of the
chimeric antigen, to be combined or diluted with an aqueous
or.nonagueous vehicle to dissolve or suspend the composition.
Alternatively, the container may have a suspension in a liquid or may be
Wanisoldie version of the salt for combination with a vehlcl!.%inC X%&%Jﬂ%sv
msoluble version will be suspended. Appropriate containers are discussed
in Remlngton supra, pages 788-789, 805, 850-851 and 1005-1014
Lﬁie%{ SYRE Thgesies i %‘ﬁlﬁﬁw%@mm tontaipeedescifacd with
PRI AR ORI XIOHS RISY %%Eﬁiﬁe(ﬁlﬁ%’éyﬁ"ﬁglﬁgaﬁﬁé' IS desit b!: ion

from a comm |aléand user standpoint, including buffers, diluents, filters,
S

Aesties " Sting: PR agtethsis Bk inSumlERstsTorese. (ﬂelmél 5
E@ﬁ%ﬁ@gﬁﬂ@ﬁMMWMM&AMHQGQ@&Q@W%TGC
ceagfor cifigyth y of nop-therapeutic application, and can also
indicate gﬁ%on@fo%eg vw&r@g vﬁo ué)é)n%ﬂch"é{’é thifgisense) 5

A S EH AN ETTHEARAS GAS GAGINETHIGARATAG caBRQsOIDe iNgudey

vﬂﬂ@d&&@ﬁﬂé@hﬂﬁ@ MNotNChde ehiwiththe; kit ?& b@é@’@%ﬁo%};{ow:mg is the

foI ow iting examples provide further illust
‘ﬂ‘% § y@ﬁfﬁ@li ARG dRSrEerertiey Frgrecigins digtsteN vitbethe

rﬁ@ﬁbfmkwmnmsfﬁmﬁdﬂg@ram@a acidsiafa partion obGH; 1%§m1d The
Mggeﬁ Hg» ion wagS nerated from MRNA isolated from the
hybridom % Hproduces mab Lgsinst s siadadsryencing

: %M?STotal mRNA was isolated using Trizol(r) reagent (Gibco BRL cat.

No. 158§ %@%&%QRM@&C@%&D@E&%&@& ain TBaI:l)n ?ng(étlg?

E] uno obu nsfragmen was generate upe
PERLERS Rt 65eﬁrtlzemeoiqgemwpre@awﬁ@me Bac-

tpiRadrs mmmmnak@re%guewmmp@m linkg. peRsidy - sene was
%ﬁ %Gd%%? g ID N at the 5' terminus, a unique Not | S|te at the
a unlqaue reslf SRV BHe-PsHee FRASPRELIRCDNAIR

o’é&mmhswmm) m@ﬂﬁ@@wmewvlem&lm&aad@zbipwﬁmldm&s
kBﬁHiF%ln R D O B o Oona

ollowing digestion with the espec’uve enzymes, “the'fra

fSdENNANSSHA LAt ARy Hing. eAptaQsibaliguet i shaspeidr(l BVt OFen k eikingas
tii:bﬁeéaﬁihe 1&&&1@“953@33{)’ mﬁ@'t@a%ea- rﬁa@nﬁﬁgn%fésﬁgcf&{ BSRthe mixture

it Ifcf: %golge ?nqgg es. The mixture was heat shocked for 45 seconds at
42°C and then chx_Hed on ice for 2 minutes. The mixture was then added to 900 ul of
LB media and incubated for 4 hours at 37°C. The transformed cells were serially
diluted with LB to 10" and 102 and 100 pl of each dilution was plated on LB agar
plates supplemented with 50 pg/ml kenamycin, 7 ug/ml gentamicin, 10 pg/ml
tetracycline, 100 pg/ml X-gal, and 40 pig/m! IPTG and incubated for at least 36 hours
at 37°C. The gentamicin resistance was conferred by the pFastBac HTa and the X-gal
and IPTG (isopropylthio-B-D-galactoside) were used to differentiate between white
colonies (recombinant plasmids) and blue colonies (non-recombin-ant). The white
colonies were picked and inoculated into 2ml of LB supplemented with 50 pg/ml
kanamycin, 7 pg/m! gentamicin and 10 pg/mi tetracycline and incubated overnight at
37°C, with shaking. A sterile loop was used to sample a small amount of the
overnight culture and the sample was streaked onto a fresh LB agar plate

supplemented with 50 pg/ml kanamycin, 7 pg/ml gentamicin, 10 ug/ml tetracycline,
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TGTCATTCTGCGGCCGCAAGGCGGCGGATCCGTGGACAAGAAAATT
"GTGC 5 CCAGG (SEQ ID NO: 3) and the 3' primer was (antisense) 5°

ACGAATCAAGCTTTGCAGCCCAGGAGAGTGGGAGAG (SEQ ID NO:

4), which contained the Not | and Hind Ill sites, respectively. The
winHowinggssthe protocol used for directional cloning. The geperaieshs o169

fragment was digested with the respective enzymes, purified on agarose

el %g}j I %? intq the vector plasmid, The 10 DNA sequence and the .
0 b SRR IS el IR B e il Sbiiohabo ot dac o
deatfowing thisitelgpiagroiphie MNAEBEAAINGbaitRrgetbindingadomainintrd

h F HTa don lasmid, the recombipani protei a
}Serg?aorge)(gggg% l]%s%l?\%o éufgré%rf oBacTM Bt ﬁlgefrlﬁsseoiﬁgrgégigﬁ é%g%e?ﬁ (10mM
TWHGQ@:W&@M@@WM wsad {5 tranéfetived.into a baculovirus shuttle
vectoryyig allers ey BRSREFHRG R A aQ & 1l cREIORAG F N8 ccr

DHIOBac cells contain the shuttle vector, which confers kanamycin

Tel§stahtasiid @ KelPer prasrrgderhinte sac ol wertfansPosalecultre dish
(anier svegsistancaltefteRacyaliex et 00:0dyvaliang ol compaientRidh for at

1OBacl: ¥)e||s Wa:§7°t awed o]@ ice, the pFastBac HTa based Plasr_nids were
Sded 5N e ’[l,\llr\‘fr% S ESS L% MiRatEE msBanR ragent
(havdittegan stigehéd 10845Ed)andsathel gtandthesvidedleg tie ingiteof the

| . xture e 10.900 gl of , L '
iR pre I A T RS
PREEBCRI D & Rec U IrEn T B00 e drdanshstitadoh ARG éplmedbn LB =

agar m@é%s@iammemt@ﬁlaw&eca@rgg/m%ﬁﬁ@muyi@he%@gg%gsm&mﬂ 'of
line, 10Q gg/ml X-gal, and 40 gg/ml IPTG and

10 g/ml 25 tetracyc
A M e R L A A ——
theniesceddygthe pémstBar thea aBibthe Xbgalpam@rtPTsed were (sense) 5'

i i0+(3-D-galactpside) differentiate, bet hite _,
S N ok A Foor e 3

GHeRriALdIBHIES W GHIEKETERNIDI A Ufdite dimpb it posduBts were run on
&U%W@Q%W%m%ﬁ%kéexgﬂﬁ%@%grﬁg sgﬁ%@'ﬂiﬁinﬂ?@geﬁg was

jig/ml tetracycline and incubated overniﬁht at 37C, with shaking. A sterile
TBRREAY LSRR ST AL SOBHTSP G RV ek esdera s
wsaipphe Grasistigakandotel adtred} frRgate-plyia wyppleeented with 50

O AR LR 7 e
thpdifne phedectitorvasi eapliBehiopmde &7 tacentrated stock of the baculovirus
that carry the gene encoding the target binding domain, It is standard practice in the
art to amplify the baculovirus at least two times, and in all protocols described herein
this standard practice was adhered to. After the second round of amplification, the
concentration of the gemerated baculovirus was quantified using a plaque assay
according to the protocols described by the manufacturer of the kit (Invitrogen). The
most appropriate concentration of the virus to infect High Five cells and the optimum
time point for the production of the desired protein was established as well.
Generally, for the expression of the TBD an MOI of 1 and a time period of 48 hours

was used.

B. Example 2: Construction of Chimeric Antigen Expression Vectors
The DNA encoding the desired viral antigen was generated from the template

using PCR methodology using the 5' sense and 3' anti-sense primers indicated in
37 '
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confirm a white phenotype. Recombinant bacmids were isolated by
standard protocols (Sambrook, supra), the DNA sample was dissolved in
40 p] of TE (I from Tris-HCL pH 8, 1mM EDTA) and used for
transfections. 5 In order to produce baculoviruses, the bacmid was
wanetecieskinto Sf9 insect cells. Sf9 cells (9 x 105) were segdge 1BiR:Ra¢R0
well of a 6-well cell culture dish (35mm wells) in 2 ml of ESF 921
Expressmn Systems) and allowed to attach for at least | hour at 27C.

F&?]S?ECTI%?] werg fribt ssulism pelifisdidmerreageneithdithegenigue

r&aiciie aes&eaip,) asdeE thedreteealzpiayidadydhesipnlier-af the
%81;9 e F0||0V\Qr} Eansfectlon the cells were incubated at 27C for ‘72

SAGLPS R WS TR B ARG baculovirus was collected and stored at

4C in the dark. The efficiency of the transfection was verified by checking

for productiopgfy hesuyiial N Jheisalsted baculoyirys DNA vias

subjected to PCR to screen for the Inserted gene fheodi tf’le TBD. The

VS sed| \Were [€8fise) FAISSTITTCG G@RWAT.TCATAG@@)(SEQH@

WmﬁrTAr\A_A FSFSGTIATCGCHSEO ID-NO:

A0S DI S| SRS O SA R A T e e B T s e TRE R PG

HB) SWspiTied PSEduSTSONETE| REDH 9D N 10T IR BDEbEY-870) TREoT | Mot

H@X’Ul’essmn 0 #5Q HeterolbgpsEyarmtEnt in itheiaelig was veniieddy IS |
S BN o phElias : rBcbiits| Msimg

 EpoRbpchot! |

o oo e Nat 1

e ] 1 . ‘ ¢ Ny - A 15
HBROEHCH D @gngmﬁuﬁ,a ngE@g)w@%Mm&{u..‘:ﬁé. Brtirmet;
Htheosteys 1pTodseEDaD M@S aMmphhad }tm}pmcllgce_aﬁ@ncentrate%g&% e

Hedcdviidwirus (HEEQORNDHEe il Bhsoding teyytarget binding|dearain|. $hig

Hgf\%\‘ﬁhard prapfEaiR h%ﬂ%@%@/ the ﬁ\‘iﬁgmlruq at leaskdwt finfes!
Z?ﬂ I’\rﬁf‘flf‘ﬂ I\%%Eﬁdhéﬁé

H NO 22 T REQTD ND: 25
to. ATtér the second rourd of a?r?puﬁcat:so LIIBHZ% concentra L%ﬂ F\{.:Ift %’Be}

generated baculovirus was quantified using a plaque assay according to

the protibiehEifoues sharethaithraprrereetheded Aniitiogan). chpmes
amcsgappropitate grfeanication ekpiesvisusvieiafeet ighfivesels.adon

m t| oint for th roductl n of the ired protein was
plé%?tréé) hed as %}véll‘ﬁE %ensti:'reﬁl::‘/ra‘e Fihe 35%&8??%?%& FEA e Btk
thgridagriith o Psitider g1 18- KBty sdBoribed msémaxepiExamlm@ng:mgsmmm
1he BB ARHIE B YRR RIANe . e?(ﬁ{'gg?i 1R F9G dlnrcxl tihe qgesrrlg sed

viral anti en Was enerated from the templ te usmg

to B o Tasfeseise pﬁﬂeﬁéwme@pmrmce recombmam

baculovn-us, as dcscnbed in Example 1, for subsequent use in expression of the
chimeric antigen. The DNA and amino acid sequences of the chimeric antigens are

provided in Table 3.
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WO 2005/014838 PCT/CA2004/001469 Table 2. The 5' end of the
resulting amplified fragment contained the unique restriction site "5'
enzy," and the 3' end contained the unique restriction site "3' enzy," each
of which was used for ligations. 5 TABLE 2: Construction of Chimeric
whntigan¢sctors Viral antigen Sense primer Anti-sense Terpplate, @R Yaso
3'enzy rimer HBVSI/S2 SE IDNO:7 SE IDNO:8 RSETB HBV S 1/S2
BamHI Not] HBV SI/S2/S SEQ ID NO: 9 SEQ ID NO: 10 Alt HBV 991 Nco
1 Not | HBV Core S4B RC:-hipsHofm figon Seg3iknraeaBY 991 Nco | Not |

DHB \f-Prey-T8oaERAD NO: L3 a5tatehta HNolstdstd Rt 1] DHBY
PreS SEQIBNQISSTRID NOSES B ageH | 2 BEOYD 6031 Not |
DHBV [CorsSES)/B NGRTH SE $80WD 6. 5 BB Rorescy | Not |
HCV Jore @BRTSEQED NO| ISEBEIN018 CYRD/ATs RGOS € |
HCV Gore iHBYV7P:SEQHD NQ: ZEGHINGG: 10 pSRGHF fedzga Rl S e |
HCV NS5pISEVIPr8$3-2BISE |DSNQIRNGV5H /7 §00 RI R@ B El
SEQ 1D NOHERVSER:IDENO: 23 SEGHY Rokge Rl gl 1bI0W:EZ SEQ ID
NO: 24 BEQ (DRD:125)GBIBI T 7SHELIDRYG: 84  HCYHE E2N8E®ID NO: 22
SE ID NECYE O CHT7O-HEDR | SEOIIBMaNifietl DNABCaEAN@sied with
appropriatélsiant 3Aré8Hction ERL/MESCandd ligattBOIhd(pFastBac
HTa expres$iéivieti6BId gener8igxiie MxbréssionSERIMINGokthe yviral
antigen alondCVhe2sabie fragmSHQOIPNG: Wés|alsSEyEeN vty to tthe
plasmid pRasiBE/BFdHBD, deSEQIEMNG HemplSBQfAlavIngdigestion
with the respective enzymes to produce the expression plasmid for the
viral antigen fused to the target binding domain. The resulting plasmid
was used to produce recombinant baculovirus, as described in Example
1, for EubaydednFupecisienprabBionfehthe o WY Vandganigehe DaNA
anéﬁmg}&q{:ﬁ%%&guences of the chimeric antigens are 15 provided in
Table 3. 38 WO 2005/014838 PCT/CA2004/001469 TABLE 3: Chimeric
Antig&rSafiatcemidstaiciipadieed ameliimticpe o8 dtfpyidneitMPB\ were
uSel 2t BIP R EOP LR NG 26t SE14DFNGuddension cultures, cells were seeded at a

density of 3 x 10° cells/mL and incubated at 27.5°C with shaking at 138 rpm until the

cell density reached 2-3 x 10° cells/mL. Standardized amounts of the respective
recombinant baculovirus was added to the cells. The incubation temperature was
21.5°C and the appropriate infection period was standardized for individual protein
expression. The cells were harvested by centrifugation at 2,500 rpm for 10 minutes at
4 °C and used for the purification of the recombinant proteins. Unused portions of
cells were snap frozen'in liquid nitrogen and stored at ~-70°C.

Recombinant proteins were purified under denaturing conditions. The cells
were lysed in a buffer containing 6 M Guanidinium-HCI in 100 mM NaH,PQ., 10
mM Tris, 300 mM NaCl, 10 mM Imidazole, pH 8.0 (lysis buffer). The suspension
was sonicated on ice with 5 pulses of 1 minute per pulse at a power setting of 60
‘watts, and was mixed at room temperature for 1 hour. The lysate was centrifuged at
10,000 x g for 10 min to remove unbroken cells and cell debris. The supernatant was
loaded on to a Ni-NTA agarose (Qiagen) bead column (1 X 5 cm/100 mL cell lysate),
pre-equilibrated with lysis buffer. Following loading, the column was washed with 20
column volumes of 6 M guanidinium-HCl in 100 mM NaH,PO4, 10 mM Tris, 300
mM NaCl, 40 mM Imidazole, pH 8.0 (wash buffer 1), followed by washes with 20
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HBV S1/S2/S-TBD SEQ ID NO: 28 SEQ ID NO: 29 HBV Core-TBD SEQ
ID NO: 30 SEQ ID NO: 31 DHBV PreS-TBD SEQ ID NO: 32 SEQ ID.NO:
33 DHBV PreS/S-TBD SEQ ID NO: 34 SEQ ID NO: 35 DHBV Core-TBD
SEQ ID NO: 36 SEQ ID NO: 37 HCV Core(1-191)-TBD SEQ ID NO: 38

WBEQ@sHD48B: 39 HCV Core 1-177 -TBD SEQ ID NO: 40 SEQ1QA46d3/d0 469

HCV NS5A-TBD SEQ ID NO: 42 SEQ ID NO: 43 HCV EI-TBD SEQ ID
NO: 44 SEQ ID NO; 45 HCV E2-TBD SE |D NQO: 46 SEQ ID NO: 47 HCV

PHERTEBEES 15 Mo ES NGRS EXBNhIES: 23 radENSrCAr
M ificationt o FBO) ivadtAniijans anek Ehirgrotéintigansbddegrmnb gt

ids of ized multinlicity-of infection.(M _ tg.infegt
%?g?%?e%ﬁmﬂs%ac’rtdéﬁéﬁs{@grﬁhs%'t%?ggéi%wneﬁl?rréss ; %ngﬁysv%vﬁglreﬁzégidgéga‘%%{
igddminjco 0B 8 (S enshnffahd i GibeetsaoprBMeviie shatdingvatrd 8oled
AR RS 4@@'a%@ﬁz%%[ﬁéﬁ@%ﬂa%‘g%@%%@ﬁaﬁ@l%r%i%ﬁﬁrﬁ%?&hm, 300

amounts of the respective recombinant baculovirus was added to'the
I&MS.NPF?@-inBHB’QﬁéOna&m&aw WASTSISHZSE Athenstapshidorbieshemical
teledtion periediya Rand atdinegeking ket adtHrofelns AP RESIRR (e[ 810t
g8 ISSIx/SvESre hgryi S lgsl%é(%gsqt(rilfﬁ%%}li{) Oat 2,50&{1 m for 10. minutes at 4 C
Ahd Used Tof the purification of the reCorBin&nt gr%‘t%’i?%?wgﬁﬂ' portions
of cells were snap frozen in liquid nitrogen and stored at -70C.

Recombinant proteins were purified under denaturing conditions. The cells

15wemdvsed in Blealfaizcontainipgd M- Guarigiim-UGh i 00 mMe

Na§|2l?o4 10, mglﬁTris, 300 mM NacCl, 10 mM Imidazole, pH 8.0 (lysis
" bu

é’ﬂ.gﬁ'hg‘lgbﬁslb 8- was sonicated on ice with 5 pulses of 1 minute
per pulserdtraipevetrzethingrohte wattsisand ckasendxead gén didn proteins,

ASIORRIAt MG far Lot g@gg@ﬁﬁﬁggﬁﬂﬂﬂgﬁg%;%a%té%gﬁéig%&he

min to remove unbroke S ant .
ARSihpdippResecrd-rerimsh dhedadiyisd ernivieaderiuranifisds Rinlifagoamiof
spRIkdy SRl Dra~RettiBrate dnyihmlysis Rt el Felloming 1eadinth dN@arenge

Q%%Jg%n was washed with 20 column volumes of 6 M guanidinium-HCI in
MH RN RE PR mM Tris, 300 mM NaCl, 40 mM Imidazole, pH 8.0

(washbifiBrclinfcdlewes byakasifegeviter20is89 for the immunizations. Mice
were injected subcutaneously with $1/S2-TBD (4.15 pg), $1/82 {(4.15 pg) or TBD
(4.15 pg) four times at two week intervals. Blood samples were collected before the
start of immunizations and a week following each of the immunizations. Serum was
prepared from clotted blood samples and used for the estimation of antibody levels

produced by the host animal against the respective antigens injected.

1. ELISA for detection of antibodies against HBV S1/S2, TBD or

S51/S2-TBD

A 96-well plate was coated with antigens HBV S1/S2, TBD or S1/582-TBD at
a concentration of 1.0 pg/mL ovemight at 4°C. The plate was washed with PBS
containing 2% BSA, Diluted serum from the respective animal was added to each of
the wells at various dilutions (1:10 - 1:500) and incubated at 37°C for 1hr. The plate
was washed with PBS containing 0.05% Tween 20 (wash buffer). Goat anti-mouse
IgG Fab-horse radish peroxidase (HRP) (1:5000) dilution was added to the wells and
incubated at 37°C for lhr. The plate was washed with wash buffer and color was
i:ieveloped using 2-2' azino-di-(3-ethy] benzylthiazoline-6-sulfonate) (KPL, Guildford,
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witnideszalesspH 8 (Elution Buffer). The fractions containing tq)

WO 2005/014838 PCT/CA2004/001469 column volumes of 8 M urea in
100 mM NaH2PO4, 10 mM Tris, 300 mM NaCl, 40 mM imidazole, pH 8.0
(wash buffer 2). The bound protein was eluted with a buffer containing 8
M urea, 100 mM NaH2PO4, 10 mM Tris, 300 mM NaCl, 250 MM

; . . . "FW(‘?Ag 510
pooled 5 and dialyzed at 4C against multiple changes of dialysiS butter _
ﬁOmM NaH2PO4, 300 mM NaCl). Purified proteins were characterized

ihg'rélf'aggﬂ%‘?ﬂ %ﬁmﬁﬁfﬂﬁmmmmacﬁﬂgpﬁi@&@l?easmed using an
elasKopherasit SRRIREHIS IBEYS es ot..analysis using .
ar;lttir%?oéiﬁileﬁla ains%i; different dgﬁjl@a%gs% g‘ éixtb%gg%élg%rgl[aé%ﬁ fBjD?.\%game

Xample 4 BrasKmGn Siétdhedmeare semm figitethelseing anBiuinetich was
s&hﬁg@qﬁﬁh&pmlﬁb&@mpdﬂrﬁéﬁ@i tnRealugip %ﬂj@r@&nﬁi@smﬁﬁ% ?_' \t}]
I{jﬁi@’]glilfsiqiwr%}%lsmn ﬁggg&emsragglc were immunized with purifie B
SI/S2, TBD or SI/SZ-TBD proteind and the & BBt prsan divisyainseng
WP AivRERAISP KNS theerbinaintifisderPi@ilikaation)of 15 splenic T cells
harvested from immunized mice was evaluated following challenge with
the respective proteins. BALB/c mice at 15 weeks of age were used for
the immunizatiors* Mide4iJdransrabresr entsciot SHE2ERRvith SI/S2-TBD
(4.15 g).. S1/S2 (4.15 .tg) or [BD (4 Tp oL imeT A ek
intervals. Blood samples werg geected bEfTie sty ol ‘IBD
iMivrunizatipHBREl s vesiDfdllowing) gggh Of T TMTREgZatipns: Sehm
wasupreday @BV siotted blood sanpples andiuseq ok the ebtiné' i

Sritibody leyEBDproduced by|the hogbagimal againg i reSPECvE; ;
antigens injected. 1. ELISA for detection of antibodies against #BV-StS2;

TBD - 25 A 96-well plate was coated with antigens HBV
S1/Sa B o U R e B e s e 7o
reppiés piEsRsirds v Ashle heierPBS antibtalieingr@tecREEy,: Rikdeshsersunfiom
HBE E3peative spims! , f, t lls.at varjous dilutions
rggxlo - 1:5%£_i%{and inctl%tﬁ%é%gglt? g?&%?gf :I%R(eri t%r%%c&z%gza AR Goated
O B8 RIgiSeat AirTE o Db rodissrreropriisscheaninyt Godtldstimopsacods e
clﬁmbﬂ@oaségadiihlq&aﬁ@&(,idcaﬁﬁ;&ﬁlgsl:’ﬂn@émogﬁiM;&ni%%&ggg%%%v
S

Si’)@'?l‘% incubated at 37C for |hr. The plate was washed with wa
e Yo i Yo sA i o Comyrric amizen tha
CaFEnRY IfiRigslink Boyedfomiztie) (KPLsGuittfontindtal  immune response in 2

mouse, evidence that the chimeric antigen can convert a “self’ antigen into “foreign.”

Accordingly, it is possible to break tolerance to a protein otherwise treated as a “self”

protein.

2. T cell proliferation assay

Animals were sacrificed a week after the fourth immuniéation, the spleen was
removed, and a single cell suspension was produced. Cells were seeded in triplicate at
a cell density of 4x10° cells/well in a 96-well plate. They were loaded with the
respective antigens, HBV $1/S2, TBD or 51/52-TBD, at concentrations of 0.1 ug/ml.,
1.0 pg/mL and 10 pg/mL. Negative control cells received media alone and the
positive control for T cell proliferation was Phytohemagglutinin (PHA) at 1.0 — 5.0
ug/mL. The cell cultures were incubated for 4 days at 37°C under an atmosphere of
7% COz. Each of the wells of cells was pulsed with 1.0 mCi of ? [H]-thymidine and
incubated for an additional 18 hours. The cells were harvested using TOMTEC
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resulting color in the samples was measured using an ELISA plate reader

(Molecular Devices, USA) at a wavelength of 405 nm. Negative control

for the experiment was pre-immune serum from the same animal, which
woesosatazscted from all the experimental values. The resuligfor sioe/ 001469

immunized with 5 HBV SI/S2-TBD are presented in Table 4. The chimeric

i elicits a strong. antibody response against the chimeric antigen
D ) L B g S TP ey
birdifigieo(WaBat O/ S2RBIFHBYAP WS2qEBBfidiceshB\ SIEATRDux 1450

0] ' ' HBV.S1/S2 0.07 15 0. ith, TBD
SRS P S iR e rbse G e KRl die e
AiEIRRepiabiaPHature. The results presented in Table 4 show that
antibodies produced by mice immunized with HBV SI/S2-TBD bind to the
chimeric antigen and to the S1/S2 protein target coated on the plate.

Therefore, antifodtedare i aasagatade HE 6 BL52:EBBonent of the

chimeric antigen. Likewise, antibodies psagtiGRe mhikcEIRmunized with

" HBV 15 SI/S2-TB Dobing:tathe target bingipgrdomain prottqi@F(Me 4).

Bhimgrisamigen theat 7contaans proteimof aaiise origin Capjgenerate a -

HBV@EISMmMune regppaselin a mouseseviderce that thExmmerics

@Blgen can converdAa7'self antigen inte7 toseign.” Accordmmty« i1

Pelsidtmdo break (@ibgande.to a protejn otherwise treated as a "self'
brotegymPBIHA T celBprliféBagion assay Animals were sacrificed a week.
after the fourth immunization, the spleen was removed, and a single cell
suspeRs;j C lIs.were segded in tripli epsi
o 210 AL OB S e e VIR BB 81 G R O70
P& sPBBrv ARG ERE oM BVAS e XITRMiorstigeR- MBI dt £ omeéineiations ofll
RebaisnL.25 4 Rgimleanainh GimbMepatve control aelisesaived madia,
algne and the positive control for T cell proliferation was™

PRGOS SR AR LA TARUE OIS D CafrRERerHE e&nttiuieuyapgesponse
incubates ferddeysiat 3RE dideransimospher@fer% €2’ Bagheaf into
& lls s pulsed.wijth. 1. i of 3[HJ-thymidine and
e T R e e R O S gt

q‘@m pEtein.

E. Example 5: Antigen Presentation Assays
 The ability of HBV S1/82-TBD to elicit an immune response was measured
using an ex vivo antigen presentation assay. The generation of an effective T cell
response following multiple stimulations of naive T cells with antigen-loaded antigen
presenting cells (APCs) such as dendritic cells (DCs) was assessed by quantitating the
increase in the number of antigen-specific T cells as well as the ability of the T cells

to produce the Thl cytokine IFN-y.

1. Selection of Monocytes by Adhesion
Peripheral blood mononuclear cells (PBMCs) were thawed by the addition of
AIM-V (ratio of 9 ml of AIM-V added to 1 ml of frozen cells). The cells were then
cenﬁ’iﬁxged at 200x g for 5 min, the supernatant removed, and the cells resuspended in
AIM-V/1% matched serum and added to either a 100 mm culture dish or a T-25
culture flask, The PBMCs were incubated for 1 hr at 37°C in a humidified incubator
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(Hamden, CT, USA) and the radioactivity bound to the glass fibre filter
(Wallac Oy, Turku, Finland) was quantified using a Wallac Trilux 1450
Microbeta liquid scintillation and luminescence counter (Wallac, USA).

Wgeopddeass are shown in Table 5. 5 TABLE 5: Cellular respegse, taddRYeo

S1/S2-TBD Mean counts per minute (CPM) 0.1 gg/mL | /mL 10 g/mL
LELEVS{I}/SZ-TBD 36.717.0 32.75,0 21.370 HBV 51/52 10.712.1 26.79.6
%5 16 5 Oy 30mp ionprradhorensseiis e uttuths vedo et @ata] d:&al times,

the0mgseniRiHA 38:34R4 Tsellneolifgrationyas sgen When ghgllenged,.
M&%{Iﬂ Y Séll_/eS é;l'vlés ?Sll 2 or TBD. immunization with the chimeric
TiVEIRHE FLeRTBTetib AR et Hodponscfayainst.

antigen induced a mu
Thifferbimplatty of theuspendedroteliMHImsYicrantiganshat.cantain BrotgiR Qf
MOUSALNGIB G gRACiAe Feellarimmyne respanse.in a mouse,

evidence that the chimeric %%g%ﬁ%rﬁegyﬁv%rng E@eqfﬁg tigdHdrHd/ml each)
WEETaRiTd tPriisies dhe differprsintiprectnireedytel éntmiventetarpFatain otherwise
treated as a "self' protein. 15 E. Example 5: Antigen Presentation Assays

The ability oF kBt SUSRATBRE® RiisiaatisimuRgyresponse was measured

usingan qgevivgspn.ti_ en rJte,sees[c!;[{"%%ittlaor}l assay. The generation of an
_effective T cell responge following multiple Liithtiiato AL RaivRs TAddRe to
IRAasGEn-Todkie tdatRiehr pfciselting. obfist(ARGt)es iehias AeRckitisaded
8RR G WAS-aSRE S SR RY ifating the 20 increase in the number of
] antigen-specific T cells as Welcljtgas}%%{g%bi |t§/‘%%%g¥g§ﬁ§dt% EfdgMée?{Héﬁ

(frzepibiang Tl d0Swashidar\bonBy testing Adhesion Reipbeialured
e by the additi f AIM-V
(fiacdmoneRydlaaeells d(%?@ MGEIWEIE tf‘%ﬂﬁ%ﬁé%a &80 elﬁ‘!o)‘rr]og} Jhg same

Pg?i of_9 ml of AIM-V added to | ml of frozen cells). The cells'w .
S%rﬁ?ﬁh% SEaLIOBREEF BoRHY treletnayvakeme mamovtd Tardl thelcslis
kite$hspBngedkding to the manufacturer’s directions,

T cells were then re-stimulated 7 days later with antigen loaded mature DCs
in the presence of IL-2 (20 IU/ml), IL-7 (10 ng/ml), and IL-15 (5 ng/m)). Following a
7 day incubation, T cells were re-stimulated a third time with antigen loaded mature
DCs. The third stimulation lasted for 6 hr whereupon the T cells were harvested and
immunostained for CD3, CD8 and IFN -Y expression, and analyzed by flow cytometry.

For the Slow APA, monocytes were allowed to differentiate into immature
DCs in the presence of GM-CSF and IL-4 for 5 to 6 days before addition of antigen.
Two hours after antigen addition, immature DCs were matured with TNF-, (10
ng/ml) and IFN-c (50 IU/ml). Seven days post isolation, the mature DCs were co-
cultured (first stimulation) with autologous T cells (described above).

T cells were then re~stimulated 7 days later with antigen loaded mature DCs in
the presence of IL-2, IL-7, and IL-15. Following a 7 day incubation, cells were re-
stimulated a third time with antigen loaded mature DCs. After an 18 hr incubation the
T cells were harvested and immunostained for CD3, CD$ and IFN-y expression, and

analyzed by flow cytometry.

2, PBMC Antigen Presentation Assay
In this assay, the initial culture consists of tota] PBMCs (ie. lymphocytes and
monocytes) that are incubated with antigen and IL-2 with the assumption that the
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AIM-V/1% matched serum and added to either a 100 mm culture dish or a
T-25 culture flask. The PBMCs were incubated for 1 hr at 37C in a
humidified incubator 42 WO 2005/014838 PCT/CA2004/001469 under
7% CO2. To remove non-adherent cells, the culture was triturated several
waimes/pitsassupernatant discarded, and the cells washed oneerithoddiviso
medium. Monocytes were harvested with a cell scraper and centrifuged at

s g e ; IM V/2 5%
veRBx GtonRenine ANe5q %tt?é%e dﬂﬁ%' o IR e 0

matched serum at 2 x 10' ce Is seede into a

pag{itenatre SNainiafd S it F (1&3@0 Mw é%bﬁ?%ﬁ@&dé@@pﬁo Bvethenre

th@lrrtaremmomwwtﬁsﬁrﬁ@bmmem@gaa FdRshaL 219 XXM'(QS{&,:@
toF;JEse tatro Ass %ort Fast Antigen Presentation Assay

?genotlv? BFAHEL 2 R h s |§6‘Ij§ﬂd’r¥d,&ﬁ% fer
anfarificiod Brdaysien &a(ﬂjoﬂmammm&ﬂmﬁw;&ai;wgfﬁmﬂd%@%é%nd
. r 1 1(3 (1 TN
sulBHG & M SRb il s Y S B B e Setanbe
abwrm fﬁtﬁté‘l’@@e@@fﬁ%@t@bﬂqé Wléewwgén@mmem foe ZhhmeAs with
thSBMCEpas the iREsh MeansofiRRAlNe SRS SHONUSING.AMAGREIS 5 % qge

cell isolation kit (D nal) accordin 3 to the manufacturer's directions.

adgitirn, 0L feHhe ek uﬁ‘t&ﬁt&ﬁ & s Inadad meruatigen Joudise prietéoDms |

Pamtbetpmsqmeﬁ th@(&%ibﬂﬁy)tiw thb QAU thelnda ik .
Ilog Tﬁ’fa geubatlon T cells were re-stimulated a third time with’

ar’ltrg ST QFGRTER ARISEY 1 Sl dr@arment with
antigvsrdopsien mMGc@&svmpakmt\aasmd Jidr imndenosiednablionaR% 608

express yze flowc to try Fqr the Slow
1n&@‘jﬁi!):ﬁoarér%t.\l:gytcree!sﬁﬁ'weerrel:: a 6‘63% Cxt frer%/ejnfl 838 ﬁﬁ ﬁgr %Eﬁc%“ﬂw &Y

exmme@m%@@lﬁyarmwﬂomto 6 days before addition of antigen.

TWORRUS @Jﬁ%&%@%ﬁ%ﬂ'ﬁ%yﬂm@&w& QD%%QN § ﬁi{iﬂé‘ﬁu r?%w%hcd&\ls

(10 n mI) a (50 IU/ml)."Seven days post isolation the mature
g Qi assasutGre dngnatedifan an adiinRel diol dydurs Frebhaamisdified

spabme)caﬁ bycelisneerihRen (eesbRptated 7 days later with antigen
loaded mature DCs in the presence of IL-2, IL-7, and IL-15. Following a 7

day ICybalay S8l WS PUAMRISH AT P ALY antigedpaded

mature DCs. After an 18 hr incu atlon C ere arves and
inunbifR#é84Med for CD3, CD8 and IFN- -y expression, and analyzed by

flowTHQrBBAY. APA was used to generate T cells which were then assessed for
their antigen specificity. Thus, PBMCs from healthy HLA-A2 individuals were
cultured in AIM-V containing 2.5% matched sera in 96-well plates at 5 x 10° cells/ml,
Antigen (ie. 10 pg/ml S1/82-TBD) was added and the cells were cultured for 4 days
at 37°C. IL-2 was then added at 20 TU/ml and the cells were cultured for an additional
8 days, with media changes (AIM-V/2.5% matched serum and 20 IU/ml I1.-2) every
2-3 days. The majority of the cells remaining at the end of the 12 day culture were T
cells, and titese T cells were restimulated with autologous antigen-loaded mature DCs
in the presence of IL-2 (20 IU/ml}, IL-7 (10 ng/ml), and IL-15 (5 ng/ml).

The antigen-loaded mature DCs for the second and third stimulation of the T
cells in the APA were generated over a 48 hr period using the procedure described
‘below. The monocytes were isolated from total PBMC by adherence on plastic tissue
culture dishes. The cells, about 85% of which were monocytes as determined by

FACS analysis (CD11ct, CD14+, CD19-, and CD3-), were cultured in a 96-well plate
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30 2. PBMC Antigen Presentation Assay In this assay, the initial culture
consists of total PBMCs (ie. lymphocytes and monocytes) that are
incubated with antigen and IL-2 with the assumption that the 43 WO
2005/014838 PCT/CA2004/001469 system resembles the in vivo immune
wiespansassmnce all the cell types are present to participate ¢igteion2dlddm@tcs
al J. Exp. Med. 191:1269-1280, 2000). PBMCs are thawed, washed and

' iatelys ated.with antigen, Fallqwi ays of culture to allow.
o e T A Y e i

cyekinas thtid aad SNEESH & 1080 1Y ol twd ddpdaiprer)icPoendays Hride-oBD
“meaﬁfe@nctosmﬁ{gﬂ@nz@-qud@,yca&%ﬁbw%%ﬂ%e@, REsAre isplated. .

d‘b adhesion as described above, and imme |ate4:¥gincubated with

RAcetsted (o Imae Rt & fnwnng: for e i ah& PEsp AR esench PRRFE:

(IDOsanaRiiowed o siffene atiateNiern2d dn jallowing the addition of PGE2,
IL-10 an%TNF-a. The otgg%d mature DCs are then added to the io PBMC
culturt ERLENE SRR, ‘ol P BpiHREHs SR A pre SEf R kA

chbnges (ATYaViavith 2597 hevithied stinm katibPOdEn Y ¢0-Dnestayy A12afHe The T
[ i i d Cs prepared 2 da ripr,as
cRRHP RO R R SIS i Bl R RN e

Ditgensoaied paerfo L dppepdusnas imlipeérprassiorthamecsmaly 26 by, 1L-
7iioM BYIemeinbobe)hal sitRPHUSR I SSLIRTIP PagsaYSH IREHS 39T APAKE 7

portion of the T cells at the end of the assay were incubated for an
Ul BoRA 342 d B AR @R EY T s ey S Ky B rtrartérmatehed
scanalysis (KeelieiDW)-2. HBLEL/S2Riditon T cell Besponse AgaBS! HEY

0057, Revldes 20 The PBNC,APAMag used to generate T cell
WHiICh Were ther assessed for thair an‘ilgen pecificity. Thus, PBMCs from

healtAytHme: Agaiysiy/idemisiaree vty etsinna Kyathaordiliag B %class 1
temene%%gnm Wyl PlatsRiptors K %Alﬁm&uﬁt@ﬁ@@oﬂ%@gg&gm

S1/S2- was added and the cells were cultured for 4 days at .

wRrehAEStRtn el ApSTROSERITER deHe el srd i etptorahn2 x 10°
caldaidanal 25,8. dayscsihvaredidsbanges (AM-3 2mRownatahed SR to

CHUA L g SR e el sl e AL
comjggnteddid vt 20t ple§dustanteg EGNORTRYSTAIGROODSIND: 18 prasense
te&Bxﬁé@(ﬁ%Mi@@I, I@Eb(ﬂ@ N@ér@lf).aﬂqu l&]mgrg%g}])vvashed, fixed with 2%
paraformaldyde in PBS and transferred into 5 ml FACS tubes. The cells were
acquired on a FACSCalibur (BD Biosciences) with 80,000-100,000 events per
sample. Analysis was performed using CellQuest software (BD Biosciences) with a
gate on the viable (based on the FSC/SSC profile) CD3+ population and the _
percentage of CD&+ cells labeling with tetramer was determined. When PBMCs were
cultured with HBV S1/S2-TBD at 10 pg/m! and restimulated twice with HBV S1/82-
TBD-loaded mature DC, a marked percentage of the cells labeled positive with S1
tetramer (Fig. 2} and S2 tetramer (Fig. 3). This is in contrast to T cells cultured with |
antigen-unioaded mature DC, where the number of tetramer positive cells was not
significant. Thus, S1/S2-TBD-loaded mature DC were able to induce the generétion
of a significant number of T cells with specificity to determinants of HBV S1 and
HBV §82 antigens.
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The antigen-loaded mature DCs for the second and third stimulation of the
T 30 cells in the APA were generated over a 48 hr period using the
procedure described below. The monocytes were isolated from total
PBMC by adherence on plastic tissue culture dishes. The cells, about

W@30esefi¥sbich were monocytes as determined by FACS aq@wﬁ&%%d%g
CDl4+, CD19-, and CD3-), were cultured in a 96-well plate 44 WO

2 G T/CA2004/001469 at | x 105 cells/well containing 100 pl
of AT IS 6 BE IS oot oD SR LE G e Gavme B
168amerin i afigen KnjigarBrotigen such as S1/S2-TBD was -added.
Follomienand? fkipgubat] nerated immature DCs were o

4 Jifferentiated to maturg%%g’%gﬁégﬁlur]% Oc%egn u%?ecfefﬁﬁ‘ﬁqﬁ%éf antiviral
pred Eﬁ&"@@%@ g4aks, copgavijall-iectoingiin MERY Thlk-8eikused to

stirty/nthl) . theekilsi sie sy cupiieaehion 7 WaysSollon second stimulation,

Coﬂg&%di% changes B% V with 2.5% matchenidg I;Z%rr%%gr%l% %l;?ﬁ‘f%@)
every 1-2 dg)c/)sg”i%se é‘éffs"caéﬁ}ﬁ%? &5Rei8) threPeetseh istientiateBiat is

theripaamia iR ERIGerTdcadetiaatUies REAIIRSRIOLAYST 32l sion of

ined-ahoye) in the presence of IL-2, IL 10,7, and IL- 15
HhHAO IR A I D Al éé%zmg o??@;ﬁg’y S EETEH HHestion Hedditbarer

(as above) and either assesse
neglitipleliad dackbpesomrinfetd eith AyER G ver) g days withiAViMI2 B9
sematehest! seuHBlang 20Nt and hen dfor T cell specificity
to HBV preS antigen using HBV preS-tetramfor?g ay L engﬁI’t’&FéJ o
Tetramer i med with custom synthesized iTag MHC
class | 15%§§nﬁt%ﬁf€2§%mgﬁ%§ﬁﬁ%ﬂ%€cording to the manufacturer's

protbeBEeTHIY JRHEB Vrinte Hedisiey anvishadsdn b iransfered 49 2.96:uel

two/-pRURM Rlajgnglie? o 18066 ls(lel%lUn 08! -%@%_?F_‘E e 53,’%’%%%%%{?% fatp%g C |

for 30 min with mAb specific to CD3"(anti-C

i ke ke -Wdﬁ‘(&%té@%ﬁﬁé%vwmwm Rellcctnjugatedvesk before
theaceitt004. (WiaS|catenmentiGIMbTR VS thveaE BB IN Qi 20917 pres2.20
mt@ﬁ%ﬁfn&ﬁf'ﬁé‘f‘@% Sg%ID. NO:; 51). The cells were then Washed??lxed
With 2% paraformaldyds i PES SRt PARSATeS N S Tivekes thaseme
daynglcungiereuing virekl Grite HAE SEalibubl¢BRHBIRSRILCSRNIBLy four
week@.880-120:009, le. Analysi s perfoymed using
e CellOyest softwa%%%rg%%%g%?@]%gs fA\vvxyl ﬁ‘éa&%g‘a eeoﬁ??ﬁ%{’giﬁﬁép(ﬁ%@éﬁg)n
the REIFEESERUBIR L) teepbuTso §20a1dn Sadiith P26 spbace PR Of TDS W]
Na(@glls labeling with tetramer was determined. When PBMCS were cultured

witl}xldgv %1/?%-TBD at 1Q sg/ml and restimulated twice with HBV S1/S2-
-well plate was coated with antigens, DHBV Core, TBD or DHBV Core-

TBD, at a concentration of 1.0 lg/mL ovemight at 4°C. The plate was washed with
phosphate buffered saline (PBS) containing 2% BSA. Diluted seruni from the
respective animal was added to each of the wells at various dilutions (1:10- 1:500)
and incubated at 37°C for lhr. The plate was washed with PBS containing 0.05%
Tween 20 (wash buffer). Goat anti-duck IgG-HRP (1:5000) dilution was added to the
wells and incubated at 37°C for 1hr. The plate was washed with wash buffer and color
was developed using 2~2’~azino-di—(3-cthyibenzylthiazoline~6-sulfonate) (KPL,
Guildford, UK). The optical density of resulting color in the samples was measured
using an ELISA plate reader (Molecular Devices, USA). Antibody titers were
calculated relative to the pre-immune serum from the same animal,

Anti-core antibody levels in the serum from congenitally DHBV-infected

ducks in the control and experimental groups of ducks, at weeks 0, 3 and 6, are shown
46 :
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TBD-loaded mature DC, a marked percentage of the cells labeled positive
with Si tetramer (Fig. 2) and S2 tetramer (Fig. 3). This is in contrastto T
cells cultured with antigen-unloaded mature DC, where the number of
tetramer positive cells was not 30 significant. Thus, SI/S2-TBD-loaded

winadtdalgswere able to induce the generation of a significadtauRibes@iss
T cells with specificity to determinants of HBV Sl and HBV S2 antigens.

0,2005/014838 PCT/CA2004/001469 F, Example 6; Breakin
bl oA DDA Ve A& GBS DY BHTER ke B heRl s
aferadein d&l—llB\tH’taS]:ﬁeﬂmduﬁﬁIa powerfinfaniomabkmbdel imtherdevplepment

VII‘ forH V.. Peki k co enltall |nfec BV
rRbEMANGIAR KB AUEkSHe9 DR R

Stugre%ﬁ]é mechanism 0 ca on O|l e Virus
Tﬁpth@@@r@emﬁ@m ahm\hﬁat Eomper ramemweckgmgedf Backinloaeigaverad
xﬂé%ﬁ%&%ﬁi@xi?é%%%&%@ﬁ@ggﬂnﬁ'ﬁﬁé IsoiherroRgenially RERBY-nieGed, me

ducks. This resembles the vertical transmission of the HBV infection in
hogh fup hecddg MR AT Ines SR ASTERI PR tion model where newly
hatched duckiings.gre: Hmtadmtpaﬁw Bmmtvre:s&@amﬂhe infection.
This 10 second model resembles the-hot c.. tal-Hransmission-of-the HBV
infection in man. 1. Congenitally bt ...;*é’n.1 L;%'luuur\éqﬁ $jenit ally
DHBV- infected ducks, at four weeks Sfaé]be Were divided i two,

groupsi4sampie-of-bior gL 0mir f ference-of pre-
|mmunJ fcman‘tabody I,ng;oguu bl‘gji%ﬁ;b j g%%jﬁ%cg%f very
week efore 15 the vac ,|%légr6> T STz nt i@ﬁ,‘d‘”f%'(’f’b%md DHBV
Core- TR AT MO IATS OT PRET DA S Ty HFSS BTt
subcutaneously every V\,e\%e%rgm =SS YT WEEK D0 l9H my week

6, the dose was doubled FREIFEEGLNCE GYETY TOhIeaie ol
vaccinations were discontinued at Week 26." The placebo group Teceived

the equivalent volume of the buffer (20mM Sodium Phosphate pH 8.0,
BOOng\W’% IKjais) SRS 6 RIS SHS ra S CosTaEr thithe aht e ARmpRERY elore

cHiRionRIFEV2EComereIBRnakecaacentatienafihgey Iﬂ&bp@ﬂ@i’ré@ﬁﬁﬁtﬂus

e late wa washe Wi hos hateb ffe e line
pcrgﬁ{amlr% pé'%?l Biluté sg?rﬁgn R respec |§/§a n(% F AR AETEY

ini GdeR dbtle svelioiad uranmpsaanibﬂdmge(mommsmemmmumm
st3dSaforibeheRtpewas washed with PBS containing 0.05%

2. Post-hatch DHBV-infected ducks

‘Normal ducklings were infected with DHBV-containing duck serum a day
after the ducklings were hatched. This is standard practice in the field of DHBV
research. The presence of persistent viremia was verified using established technigues
at week four before the start of the immunizations. DHBV~iﬁfected ducks were
divided into two groups. A sample of blood (1.0 mL) was collected from each duck
for reference of pre-immunization aniibody levels and blood samples were collected
every week before the vaccinations. The experimental group received DHBV Core-
TBD chimeric anﬁgen fusion protein 19.95 pg/dose injected subcutaneously every
week on the same day until week 5. During week 6, the dose was doubled and
injected once every four weeks unﬁl vaccinations were discontinued at week 30.
Blooci samples were collected from the placebo group, which received the equivalent
volume of the buffer (20mM Sodium Phosphate pH 8.0, 300mM NaCl).
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Tween 20 (wash buffer). Goat anti-duck IgG-HRP (1:5000) dilution was
added to the wells and incubated at 37C for lhr. The plate was washed
with wash buffer and color was developed using
2-2'-azino-di-(3-ethylbenzylthiazoline-6-sulfonate) (KPL, Guildford, UK).
wihmoptiegdsdensity of resulting color in the samples was measurgsh@o146o
using an ELISA plate reader (Molecular Devices, USA). Antibody titers
were calculated relative to the pre-immune serum from the same animal.

Anti-coPBURIE P IR PRteTmoplle sed dram drs ot gissialy Drae v-waussented.
dmeksotie Hhdtedytioranthekpasrentanhg fospBaf0DERSYahwealS AR aRthe

6, are, shqwn 46 W0.20051014838 PCTICA2004/001469 in Table 6.
SR A R o of Rl TR R B RS ey vy s
avelibsied ueptosistent infritomathecaofthéyihfedtionedog the frmunesysterm
Beks hesgRizing. i antigenas.A [oreianampleciie.Rn dpmunization with
DHBV Core- TBD chimeric antigen, thgeﬂﬁg(;és% immulrlfeg sd)%]tem rg%%aﬁ?geglth

R Yt astibeR shtmstif ntigsauatbrubnst drespersetagaineeshicabibe viral
anfiganahpiisuiepdyhRieSantiiRae NQsinthusrsakiINgi I8 MRSt is already

tolerance to a viral antigen, TABLE 6: Humoral response to DHBV .
B oAb AN SIS 108 IPE o iR 67 e The antibody
Kedsingtoot\WEEK 8l 0686:6051018005)0 TIR3e iuckhe¥eeka3ultBhilent (or

29 0.05 . 0.1470.038,Control Group Week O
RS P S G s A
0.087 0.012 0.0350.017 Similarly, the duck immune system recognized
the TBD compeagniof iRl or e R R SATERS @ fargigmantigen and
generated an immune response agajnstthis part of the fusion protein as
well. Plates were coated with TBD and m&MWMWI%dIIaI ucks
evaluated-for-the-antibodylevels by ELFSA ThEMadults from’this study
are preséﬁ?&ﬂqﬁteﬁa%@%. it a lormal
ducklings were infected W\:,W'g‘:"'E \V-eontarrind Ydon SA{g Q-

eck6 | 0.170 % 0.009 | 0.163 = 0.05

Control Group Week 0 | 0.083+0.016 | 0.008 =0.010
Week3 | 0.112+0.042 | 0.011 £ 0.007
Week 6 | 0.138+0.041 | 0.026 % 0.013

.G. Example 7: Chemically Cross-Linked HBV sAg-Fc (Murine)

Solutions of 100 jig sAg (US Biologicals; Cat# H 1910-27) and 100 pug Mouse
Polyclonal IgG Fc fragment (Harlan Sera-Lab Ltd., Cat# PP-19-01) were dialyzed
against 100 mM HEPES pH 8.7 overnight at 4°C. The protein solutions were mixed
together, dimethyl suberimidate (DMS; Pierce Cat # 20700) was added immediately
to a final concentration of 10 mM, and the mixture was incubated at room temperature
for 1 hr. The reaction was stopped by the addition of 0.1 M Tris HCI pH 7.8. The
reaction mixture was loaded on a Sephadex G 75 column (0.7 X 12 ¢m), and fractions
were cluted using phosphate buffered saline. 0.5 mi fractions were collected and the
fractions containing sAg/Fc at a molar ratio of 1:1, as estimated by ELISA using the
respective antibodies were pooled.

The pooled fractions were used for antigen presentation assays. (Berlyn, et al.,
Clin. Immunol. 101: 276-283, (2001)). Immature dendritic cells were cuituréd for four
days with GM-CSF/I14, incubated.with the sAg-Fc conjugate and matured in the
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after the ducklings were hatched. This is standard practice in the field of
DHBV research. The presence of persistent viremia was verified using
established techniques at week four before the start of the immunizations.
DHBV-infected ducks were divided into two groups. A sample of blood

W@ Hambi)aweas collected from each duck 20 for reference of por/ca2004/001469
pre-immunization antibody levels and blood samples were collected every
week before the vaccinations. The experimental group received DHBV

perency B ThifteARdainiRiéndusior preirgous B8 xdidesls irjerstadded to the
ﬁgmta&wﬁlycav@ rvowe%ﬁ%g)ﬁ,m@ RAME daeHibweekRe EMLE}Q Weak ke

6, the dose was doubled and injected once everﬁ four weeks until

teliinArdrtimaationswan areRitasdbemers U B s R TR Lfvisfeacellular

aobesiesl{resmihgoplaselfearo ibe WiHaR seaivediing ﬁﬂwﬁ@&ﬁn} YOI in
of t bufferg(ZOm odlum Phosphate pH 8.0, 300mM NaCl). 47 WO

2655701483 BUAET H66° AIBHG T desbsh Bard e BifeRigs s AT
thecliésgatr whedicsidgRhrandibrrE pesented. Anti-core antibody levels in the
"serum from post-hatch DHBV-infected ducks in the control and
experimental groups of ducks are shown in Table 7. Since DHBV has

established BAJkiste At qeHlaespenshito Aty ¢S avnikgatas the

immune system 5 does not recognize the viral ngqgﬁ%gsm{;glg%n
MAIgEHg;RE Tmmunization with- DHBV Core=TBD Cnlmerdclgllugen tre

ho >Wp@(§y§mﬁcogmzeo the virat antigemand mqy‘%eu atmmmaral |

reoqg §§ga@a§rifé mcore anllgen that s dIlEd(]y pIEbEHbl64IIU frost;thus

breai T —Theantibo vels-against
] Ly TS g
TB%If L%EI&BJ S"_d.’}] cill?lilﬂide ultc-'lc sa-mutti WIT
SAp-I éﬂ igate (5.0 5“1'}} L
muttt= cpuupm) muuum—; Tesponse agamst-differentparts-of-the-same

chimeric antigen. TABLE 7: Humoral response to DHBV Core-TBD
Antibody bindin to: DHBV Core TBD Vaccinated ducks Week 0 0.066

0.0 B0apls HodnHesasoertidid44y072 0.043 Week 6 0.170
0.009 MEgEnO;ﬁ&En@Mﬁrohﬁwupquﬁﬁer&&B&&r@ Glene-:00B MO E6kived

e 12 OO 2001 7We 380.041 .1 0.026
G o C el R AR R ey e ol 4
protocol summary for the T cell stimulation assay is presented m schematic form.

Mature Mature Mature
loaded DCs loaded DCs loaded DCs
(DC-1) {DC-2) (DC-3)
\iay 0 \i:ay 7 \Jay 14
T cells : - —
Day 17
Brefeldin A {18hrs) Brefeldin A {(18hrs) Secreted
& & ; .
Intracellular cytokine  Intraceliular cytokine ;nstggj ron-y
- staining assay | staining assay

1. Preparation of Mature, Loaded Dendritic Cells
Monocytes were generated from leukapheresis samples from healthy donors
and were depleted of lymphocytes and granulocytes by incubation with anti-CD2,

CD7, CD16, CD19, and CD56 antibodies. This was followed by incubation with
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15 Solutions of 100 g sAg (US Biologicals; Cat# H 1910-27) and 100 jig
Mouse Polyclonal IgG Fc fragment (Harlan Sera-Lab Ltd., Cat# _
PP-19-01) were dialyzed against 100 mM HEPES pH 8.7 overnight at 4C.
The protein solutions were mixed together, dimethyl suberimidate (DMS;

wiene/dais# 20700) was added immediately to a final conggriating @1l

mM, and the mixture was incubated at room temperature 20 for i hr. The
reaction was stopped by the addition of 0.1 M Tris HCI pH 7.8. The
FRRBIRSIS rivktlreoniagloh dal-sir S dpfatiek SrAsEBLRM {0iFagER (hypal).

agiRstionse el e al e sing P RosPhste nlaresbs Mg QR M erized by

fractions were collected and the fractions containing sAg/Fe at a molar
Pt DR S ARy EPTRIAY (0 oo pbtive ArRbcieR vR
OEméd. B3The pssle C haslidksxiy erendsedforcantigebap@ Semtationand GM-
i et.a lipy. . 101: 276-283 01)). Immature
SR AR R e A e
grasie apemecodmidigine Bladmaaburerl dHake of8he GIROEBIGIABIBWith the
Brledd eARRA00 4GP EBRROee RS Wﬁ%ﬁ/‘ BieHe AL TAVIINIRUS were

CD3+ T cells were added to the mature dendritic cells. Following three

teRflsds ot AR ¥ Pl FRB G r i afai B Ve SI4ST 6efi srmllatsrliRs (2.5
Auanytaied byseasusing theapduel onafintass iU, INETRR Ty 1ging

flow cytometry. The levels of intracellular interferon-y produced in 5 T cells

Ineniirecdn ceetsr dsilid e g lataniatnr ige Rihaman aheD markers

pesenealef toRsSAd andbgde agnantalans: Table 83uiinB kRl 168Hed
respopse to HbsAg-EFe.D onjugate % IFN- positive T cells No antigen
BE?':E@’M%E%EZS i .@a%ef%@g%%“ﬁ%%ﬁa%%ﬁ L) 0.04 HBsAg(2.5
/mL)+mADb(2C12 (2.5 ggtrrd,) 0.12 HBsAg-Fc DMS conjugate (5.0 g/mL
0.74 10 H: EXssibtinukitenssresertakitng Asslisés Antigen presentation

assaysiwene Rerqinedasineh i anRBMpider vtz dendiitic calisitic cells

ccording o establis edcprgtocols (Berlyn, et al., supra (2001)). A .
BB CURTHEAR) T T B R S BFRUDRTH acconing
e Hematic forrefs dtattined/fshireeMatded dendritic cells (DC-1) were washed
thoroughly and added to the T cells (Day 0). The T cells and dendritic cells were
mcubated for 7 days. On Day 7, the T cells were re-stimulated with mature, loaded
dendritic cells (DC-2). An aliquot of the cells was taken 2 houss later. The aliquot of
cells was incubated with Brefeldin A (GolgiPlug™, R&D Systems) for 18 hours and
then assayed for intracellular cytokine staining as described below.

The remaining cells were incubated for another 7 days. On Day 14, the
remaining cells were stimulated with a third batch of mature, loaded dendritic cells
(DC-3). An aliquot of the cells was taken 2 hours later. The aliguot of cells was
incubated with Brefeldin A (GolgiPlug™, R&D Systems) for 18 hours and then
assayed for intracellular cytokine staining as described below. '

For intracellular cytokine staining, cells were stained with anti-CD3-FITC and
anti-CD8-Cy-Chrome for 30 minutés, washed, fixed, permeabilized, and then stained
with anti-interferon-y-PE for 30 minutes on ice. The cells were washed and analyzed

by flow cytometry (FACScan, BD Biosciences). The results are shown in Table 9,

TABLE 9: CD3"/IFN-y" T cells

I | Day 21 |
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loaded DCs loaded DCs loaded DCs (DC-1) (DC-2) (DC-3) \aYO \Da7
\DaYl4 T cells Day 17 20 Brefeldin A (18hrs) Brefeldin A (18hrs)
Secreted & & interferon-y Intracellular cytokine Intracellular cytokine
assay staining assay . staining assay 25 1. Preparation of Mature,

wmamedpgedritic Cells Monocytes were generated from IeLi}@ Qﬂee()si%eu@

samples from healthy donors and were depleted of lymphocytes an
granulocytes by incubation with anti-CD2, CD7, CD16, CD19, and CD56

antibodies. This %MWWMCU alonddth 49 WO P005/014838
2

PCT/CA2004/00 Vinbadizetic bead ¢anjupgated anti-mduse IgG and
separation on a mdd#et (Dynal). Negdtigelyp.selected cells were greater

than 95% pure m iens charactedizéd by iflow cytometry using

- abroad CD marker panel (CDI4+, CD I | c+, CDI9 CD3", CD4-, CD64%

CD324A P 880vakGhe s incubated with IL-4 and
GM 5 CSE gR&o System%?%?%%%zﬁﬁﬁ\ﬁﬁ% pius .éﬁ/oD ?ﬁ%ﬁgﬁr@dq’fﬁw
AT G BREYERS AR A the shnermmtant leennyainvised fafiquab ot ihehedse]
viasswideieiirshe, byoac OD g mPARELI0 BASHTS Ryl and ideptity
gf the cells. The cells then were  loaded with HBV 51/52-TB (%.8Sg/ml),
THRITRTR 0 S AP I P et et vr 24 Pesurts 37 evels.

Thaturettswith pnéseiesarinarane TN a3 GRY SR DENAILRSS IS yere .
%?ggc ?% agajn using flo c}}/tometry for an array of CD markers to ensure
§ 1 re%‘ SR BPob AT iHALEPENGFRAT He Fikeritihg Fnanwre, loguede

at cells ha r
theprdritior ctits Wate deaddonthed spllestim WaaN @88aYa1dnd, (:ﬁ”ec%ﬁivalent
e

j ' . Cytokine Analysis T cells were generated from
LR AT e o S5 et RBgaemisins
repgbyidi? usinech ofidgnetigdnealt.isolation kit (Dynal) according to the

manufacturers directions. re, loaded dendritic cells (DC-1) were
washed t#o%%%%@fa% g‘é’l\%@%{oaﬂ%sfcﬁéﬂ’sd({%‘? ByonHelevedls and

dendritic cells were % IFN-y positive T cells .
HBV S1/82-TBD ’Yp3.5 Secreted I?; L{petal
HBV S1/82 2.1 18,9
TBD 2.5 11.9
No antigen - ' 0.77 4.4
T cells alone 0.21 1.6

Various concentrations of SI/SZ-TBD were tested for the T cell response. The
effect of S1/82-TBD was greater than the tetanus toxoid treatment at similar -
concentrations. At concentrations lower than 5 ng/ml., the chimeric antigen elicited a
concentration dependent increase in the production and secretion of interferon-y.
Interferon-y production and secretion by CD3" T celis increased in a concentration
dependent mamner following S1/S2-TBD antigen presentation by dendritic cells, as
shown in Table 11. The positive response at low concentrations would be beneficial
with respect to the dose necessary for vaccination and the cost of manufacturing of a

vaccine. |

TABLE 11: Concentration Dependence of Response to Chimeric Antigen
% IFN-ypositive T cells | Secreted IFN-y (pg/ml)

HBV S1/S2-TBD (1.25 pg/ml) 15 18
HBYV S$1/S2-TBD (2.5 pg/ml) 43 40

HBV S1/S2-TBD (5 ug/ml) 35 60
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incubated for 7 days. On Day 7, the T cells were re-stimulated with
mature, loaded dendritic cells (DC-2). An aliquot of the cells was taken 2
hours later. The aliquot of 20 cells was incubated with Brefeldin A
(GolgiPlugTM, R&D Systems) for 18 hours and then assayed for
wigraostuasscytokine staining as described below. The remaipipg Sallsee146o
were incubated for another 7 days. On Day 14, the remaining cells were
snmulared with a third batch of mature, loaded dendritic cells (DC-3). An
1 8e/mRen 2 hours laté?_The aliquot of cells #@s 25

\nEsipBie oviA Brefeldin A (GblgiPlugTM:-R&D Systems) for 183ours and

t¥manfigenyed for intracellular cytokine &dihing as delscribed betew. For

rirreﬁllnﬂwlmervmkmp staining, cells werd-3fained with{anti-CD3-EfTC and

anti-CDS-Cy- Chrome for 30 minutes, washed, fixed, permeabilized,
and.then stained with anti-interferon-y-PE for 30 minutes on ice. The cells

werg. wEsheghlersd Bhaljmesnddipyafewfoyidmaty AhAgehcan, BD
Biosciences). The results are shown in Table 9. TABLE 9: CD3+/IFN-y+ T

cells Day 31 pLMUELEAVBANARRS, oI BARMIRIGGR HBY
S1/S2-TBD.6.24.6 HBY SI/S2 1.9t 1.7 TBD 1.60.9 No antigen 0.58 0,21

After rerfoRRTat Hloat uBRPERF 1, BrlTedtiItg T Walk witiained  from
mmﬁaﬂeﬁo;ﬁeqw(ac@m@ nakthras dﬁyﬂafkd;ﬂi&@wmqiﬁ!@hﬁlﬂfhv(@&lj&,e@t

| f ted f t EIA ELISA
O GG i ot e By st g
ml@mmmmoasmemnmem -Yile (BpnalfhéBesuitg ahe presefated-én's
hableidQ: e qﬁmﬁew&%ng%@ﬂﬁ%ww the NQIUEION Blinody

higher interferon-y levels compared to either the immune response,

A8t srdHPYE Rt OP e GRIBCUIECRAGR @%ec@?ﬂn@%@ CD32,
emma,lemn eonceviaiions. iabouldHea poistedialiADaty g6dese:al media

O R AP TR OISR PGB Ebnee (10
pesretpdithN 2 gloakr BNLSEed-[18R13D60escribed in Berlyn, et al., supra
(2001}). Next, the monocytes were cultured in AIM-V media containing 2.5% donor
matched sera and the cytokines GM-CSF and 1L-4 to differentiate the cells toward the
dendritic cell (DC) lineage. The cells were incubated in 12-well tissue culture plates at
37° C under a 7% CO; atmosphere.

The monocyte-derived dendritic cells were harvested on days 1 through 4. The
celis were subsequently washed once with AIM-V media with 0.1% BSA (Sigma),
and twice with Dulbecco's phosphate buffered saline (Invitrogen) with 0.1% (w/v)
BSA (PBSB). The monocyte-derived dendritic cells were used in 4° C labeling or
binding assays or in 37° C binding/uptake assays.

2. Binding of Chimeric Antigens to Maturing Dendritic Cells
The extent of binding of S1/82-TBD relative to murine IgG1 and IgG2a to
maturing dendritic cells was compared. Dendritic cells were isolated at various days
of ex vivo culture (from day 0 to day 4) and treated with S1/S2-TBD (10 pg/mL) or
with murine IgG1 (2C12, the parent mAb from which TBD was produced) or 1gG2a
(G155-178, 90 pg/mL) for 1 hour at 4°C. The cells were treated with F(ab'), goat
anti-mouse Alexa-488 (10 pg/mL) in PBSB for 20 minutes. The cells were washed

twice with PBSB and resuspended in PBSB with 2% paraformaldehyde (PF) and
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HBV SI/S2 2.1 18.9 TBD 2.5 11.9 No antigen 0.77 4.4 T cells alone 0.21
1.6 Various concentrations of SI/S2-TBD were tested for the T cell
response. The effect of S1/S2-TBD was greater than the tetanus toxoid
treatment at similar 15 concentrations. At concentrations lower than 5

vy bnksthgsghimeric antigen elicited a concentration depenq,%&%%%g 399
the production and secretion of interferon-y. Interferon-y production and
secretion by CD3+ T cells increased in a concentration dependent

APARRET PoibwATEs Dishinsom( BRY §éCSrendittadiontb L eléQusitiaaglisiias and

shatgsiscaale (DT e gRsiiereapAnTRBN cONvBRtiAfions Ul e,
e

ge ficial 20 't§ espect to the dose necessary-for vaccination an
chﬁ%? ﬁ‘h‘& iﬁ‘ij?%?fé’%&ﬁﬂéﬁﬁﬁﬁ%eﬂm@mmm. To determine
Deperenge of ReiipensldoGhienesicsontigen % ﬁﬁgitipgaﬂé\gogﬁcg@} el

U P RR el iy AR s wes povsro amesis

gorric ADopaten 1fE9e B\ GilS2-FRDWA M3 Tetanus toxoid 3.3

33 No antigen 0o/ 4 Is.al 2J,1.6. 1. Example 9: Binding and
Uptake of Chima@éﬁ%@ﬁ%ﬁ%ﬁ%@@@endmc
Cells Peripheral blood monoh(REs YR e PENRY Rlere obtained from 5
Fieatiblistopaeudl{Sicrrem} ireatmeMITR Jeukarhsrasis Lol PIFPRIRYRD st

BN BhsRhe RYPF gt(%g%ily»{o onogytes were separated from the PBMC
' ec :

population by negative selection usﬁng a monocyte isolation kit (Dynal)
followiRbethiadmgritasisieFB uivhttions 136 mdhatyies Wererpepis uthan

S asasseseadyyantibody analysis and flow cytometry (CD14+,
CDl Ic+, CD19-, CDY, CD4 CD64+, CD32+, 10 CD86+, CD16-).

Monocytes were washed twice with AIM-V (Invitrogen) media
TABLE 12: Binding of Chimeric Antigen or Antibody to Maturing Dendritic

Cells

¥ Specific positive dendritic cells

. Day 1 Day2 | Day3 | Day4
HBV S1/S2-TBD | 91.9 98.5 88.3 97.9
IgG1 21.2 19.5 29.3 49.1
IgG2a 28.0 17.4 14.3 13.5

S1/82-TBD binding was clearly much greater than the binding of either IgG1 or
IgG2a with more S1/S2-TBD binding evident on day 1 than on day 4. These
experiments demonstrated that $1/82-TBD was bound with high efficiency to the
maturing dendritic cells,

3. Uptake of Chimeric Antigens to Maturing Dendritic Cells

To determine the extent of uptake of chimeric antigens (e.g. HBV S1/S2-
TBD) compared with IgGl and IgG2a, cells were incubated with various
concentrations of the antigen, IgG1 (2C12, the parent mAb from which TBD was
produced) or fgG2a (G155-178) for I hour at 37° C in AIM V media with 0.1% BSA.
Cells were washed twice in PBSB and fixed with PBS with 2% PT ovemight at 4°C.
Subsequently, the cells were washed twice in PBSB and permeabilized with PBS
containing 0.1% (w/v) saponin (Sigma) for 40 minutes at 20°C.
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containing L-glutamine, streptomycin sulfate (50 gg/mL) and gentamicin
sulfate (10 pg/mL) with 1% donor matched sera (isolated as described in
Berlyn, et al., supra (2001)). Next, the monocytes were cultured in AIM-V
media containing 2.5% donor matched sera and the cytokines GM-CSF
vaodods/dyjesglifferentiate the cells toward the 15 dendritic celb()ineaRSico
The cells were incubated in 12-well tissue culture plates at 37 C under a
7% CO2 atmosphere. The monocyte-derived dendritic cells were

harveSBSGHIES Pashetigrios WHE TRHS dhehénstpred bl (shasisest anti-

1Ah&R WithARSM10a AN 0P EB AN (Biom e andpwiee ity minutes at
Dulbecco's phosphate buffered saline (Invitrogen) wjth O.1%§%v/v) 20 BSA

falseiny o
thindisgydasalysdtrintihi Ghoirtlingd uptaiendsselimeticBintling, ofChHivrdEG2a
ntigens to Maturing.Dendritic. Cells T ent of binding of S1/S2-
fr%lit%v% ou%r)%su ﬁ?}%“é‘%‘% ngli?g?géiag % ?ﬁgﬁnﬁ@ %pea]ra éhéﬂcl:gelf S v??‘lrles}m"&;lé§ o
imbhfeds Deimiritc Selissqrendysikatetlsaverrioeshethys! 25 whexdeil/n PBS
Siftyee fgom day 0 to day 4) and treated with S1/S2-TBD (10 g/mL) or
with murine 1gGl (2C12, the parent mAb from which TBD was produced)

or 1gCPelly VeSS -a5mingg dimne) Reetomddickingen TRB)cdikGhera thdigtbavith
@ty feta Bl Ban ani-Mayss Alexard 8801 Qagim b iBBSE fek 2Qble cell

minutes. The cells were washed twice with PBSB and resus&ggdedtin
8\’6!1 5 were

ReulridA2004L0i46 Iacyricach iy o Bosior: RigkNsom (B M ACBERA on

fitted with CellQuest acguisition and lysig software, (BD). A gate was
R MRE BT LU A TR Py e PR el goa
cetatenpr ofitaandR 0100 dvarisabed speqificaebsifodeidrmaseathdated as:
percentage of pagifive cellsa.gate was sethased annegatiye control
treated cells 5 (i jrabet 1 a2 goat
anti-mouse Alexa-488 alone')."'fglﬁ)%1 “b‘é%%n %fcé’ﬁlec?' ic positive cells was
calculatiel miithtpority @ eelsctastigample AWF D osil i eatisneo al dhe DB %f
ositive cells of contral X100 The relative mean fluorescent intensity (MFI)
S M S RS e i the M of he
controfsampsike10f HESBildRginf @Mps2sMB R retative Ipdy G datilgGaa

e Alien hiteAdaysc lehiiMidSRNAYR B TRiRidP cells maturation. The

upté.ke was quantified at 37° C for 1 hour and the results are shown in FIG. 4. There

was a linear increase in the uptake of S1/82-TBD with concentration. IgG1 was taken
up at a much lower level and there was very little uptake of IgG2a.. Therefore, the
chimeric antigen S1/S2-TBD is taken up by the dendritic cells more efficiently than

immunoglobulins.

J. Exampie 10: Expression of Fc-y Receptors and CD206 on Maturing DC
There are several receptors on the antigen presenting cells that bind and take
up éntigens.' The abundance of these receptors on maturing dendritic cells was .
evaluated using fluorescent labeled receptor-specific antibodies. FACS analysis was '
used to estimate percentage of specific receptor pesitive cells in the total population
of dendritic cells. The degree of receptor expression was assessed by determination
of the relative mean fluorescent intensity and as a function of relative fluorescent

intensity (Table 13).
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TABLE 12: Binding of Chimeric Antigen or Antibody to Maturing Dendritic
Cells Specific positive dendritic cells Day 1 Day 2 Day 3 Da 4 HBV
SI/S2-TBD 91.998.588.397.9 T G121.2 19.529.349.1 1gG2a 28.0
17.4 14.3 13.5 15 SI/S2-TBD binding was clearly much greater than the
voonminsgy pigither IgGl or 1gG2a with more SI/S2-TBD bindingeawidenisain 469
day I than on day 4. These experiments demonstrated that SI/S2-TBD
was bound with high efficiency to the maturing dendritic cells. 20 3.
Uptake of Chimeric Antigens to Maturing Dendritic Cells To determine the
exeABDELR oK fahitn i g Aflee Beadit: REVDPTIS 3n NBRISAI DR ic
with IgGl and 1gG2a, cells were inc ed with various concentrations of
the antigen. 1gGl (2C12, the parent MAD from which TBD was produced)
or lgG2a (G ¥65peTidicfensitimoaellt 370 € in AIM V. meRkdatinthiMFL% BSA.
25 Celll®Were RoxdneBa#sidelm PBEB drndHixdd| Witk PBDwith PJPF | Day 4

CRérn|ghP 8t 1EO.Bibdetiuery. theScdlls viete Wastied tvide in PBESB|antlé

Chdine iy ad With PR%° codtaing 18146 64/4)] sedonin ISiGma) fde40 14.0
CitduteS4020F1 83 WB. 20041614838 PCEASA 20048001459 The2dtlld 1.0

206 wAsted feidelnWihPRER andhdubatel] Wit FlabhtBe6dt lifl.biers.4

Alexa-488 (10 gg/mL) in PBSB with 0.1% (w/v) saponin for 20 .minutes at
4C. AfteranashingdeeiDg BRE rib rRlls weretesusendedin, RB SR d

variant of this assay involved treating the cells as above with chimeric

drfigeresigampsh nrglizibls 18 canmin (a3 disnreeeniptib. aaditonletseatyat
QPRGRF FRES N BX BoftiRuthlo 39/ Bb Qe POFRINUISS %@%ﬂﬁfwb}b&y

cells were washed and resuspended in PBS with 2% PF. Cells were
0caliruirBs st S DiekFEEBYY) EREY{mmrnrsganicoalagr geceptor)
sosidisiton Bichanelyiia safiwmaedBibr caaie:wah madeRnIheciadled by

e e T S
belisdam e sndiggepizassdion assays, the dendritic cells possessed at least two
potential receptors for the binding of chimeric antigens: CD32 and CD206. In
addition, they had the full complement of the bo~stimuiat0ry molecules {data not
shown). The expression of HLA-DR (Class II) and HLA-ABC (Class ) also increased
with time in culture. Co-stimulatory molecules CD86 (}}7.2) and CD8O0 (B7.1) were
expressed throughout the period of the assay. These results indicate that the
monocyte-derived dendritic cells were differentiating towards mature dendritic cells

and were capable of antigen processing and presentation to T cells.

K. Example 11: Correlation of CD32/CD206 Expression and S1/S2-TBD
Binding to Maturing DCs
There is a direct correlation between the expression of CD32/CD206 receptors
and 81/82-TBD binding to maturing deudritic cells. Since it was known that murine
IgGI binds to human CD32, it was expected that $1/S2-TBD, which contains the
murine Fe component of IgG1, would also bind CD32. Furthermore, S1/S2-TBD by |
virtue of its high mannose giycosylation, would also be expected to bind to dendritic
cells throngh the CD206 receptor.
The dot plots in FIG. 5 show S1/S2-TBD binding (10 pg/mL) and CD32
expression as well as S1/82-TBD binding and CD206 expression. There was a direct
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negative control treated cells (isotype control labeled or cells labeled with
F(ab')2 goat anti-mouse Alexa-488 alone). The percent of specific
positive cells was calculated as: %positive cells test sample -% positive
cells control x100 100-% positive cells of control 15 The relative mean
winereseaptsntensity (MFI) was determined as the MFI of the-tesh s@axitiss
minus the MFI of the control sample. The uptake of S1/S2-TBD in
comparison to murine 1gGI and 1gG2a was estimated as a function of
COMERHAR TG4 e rehithd SRS FRabindien. 2rhethspriseeeas CD32
quaeties atid?hGiar khavslarkkihegamdlis, Qf@,sﬂh@wnd@s':i(%réad-rh%%@gf
was aslineafﬂgs%reas tsin the géptake of SI{?Z-_‘%%@ gjth concentration. IgG |
Was taken up at'a ucﬁefgﬁ/ PG AP (R&TERAS VLS ittt diprard et the
g&2a. ththapeforenthe CEHitn e gaetigen:S 1S 2ERD df hiakineuy D¢ diemeric
aclriti S e-gffici agleall I ins. 25.J ple 10:.
e o 200 VAR, S R P ion

st dPA Chp e arripdtaigeipreBEssing SEN20halsoireundataiee-TRD A
antggRecchbgAbpRdABRIEe RfjNase SRRNIYSIB AN F /R IEG.Ce S ntly
was .ev?}_uats(%g /%%?%}Iiu%re cent labeled rece tor-s&ecmc antibodies.
PR S STy QRS BE i AT REFc 2Rt g &3P L pdied ST U rsceptors
pasiive wélishn theltogad iRipstaliBid.30 of dendritic cells. The degree of
receptor expression was assessed by determination of the relative mean

ﬂuq:esmmgmemtmﬁaﬁlgax?dftgis@s&e@o@fsfﬁ@lﬁm@rﬁﬁﬁ%ﬁn}rwg%z
4 \WWQO 2005/014838 PCTICA2004/001469 TABLE 13:

(Table 13).
Exﬁ?‘é@sfoﬁ%ﬁ;&ﬁ@éﬁdéﬁlﬂkﬁsﬁégéﬁ‘fms on Maturing Dendritic Cells s
ecific (misitiertellsRelAMaBIF iDayfhRayhDayBay BORADaE: was

SRR IR e i TN B e e i e
quagtifgsdP 9 875.¢ Jerol 1imer 37 thg. Presen@D 20Ei4518480:6 08 39611 98a),
§1§/§J§f3u§el%%Q&ﬁ!g?n%,13%%93én%dﬁﬁl&g@é&%?&%%%}&aéée@ﬁe%{%‘fr‘? QL 2

I) decreased with time in culture and at day 4 was almost negligible. In

eoRRAEve B {oryofebElHot IPjnding wd Kbssdpexpdneptake of antigens via -
CD206 on dendritic cells. Fcy is a competitive inhibitor of CD32 binding and

therefore CD32-meditated antigen uptake. The results are shown in Table 14.

TABLE 14: Inbibition of Chimeric Antigen Binding by Fc or Mannan-

Relative MF]
Mannan | Mouse Fey | Mannan & Fey | Media
0.5 pg/ml HBV S§1/82- 7.6 0.5 0.6 3.0
TBD
2.5 upug/ml HBV §51/52- 21.5 2.0 3.3 22.6
TBD
6 pg/ml HBV S1/82-TBD 416 5.7 5.0 492

There was a progressive increase in the binding of the chimeric antigen with
its concentration. Incubation of the cells with a high concentration of mouse Fcy
fragment abolished this binding, whereas mannan, an inhibitor of CD206 receptor
binding, had only a marginal effect. Therefore, CD32 may be the primary receptor

- involved in the binding and uptake of the chimeric antigen.
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CD16(Fcy receptor Ill), continued to be expressed after 4 days of DC
culture. On day O of culture, there was essentially no CD206 (mannose
macrophage receptor) expression. But expression was induced upon
culture with IL-4 and GM-CSF, and by 1o day 4 CD206 was expressed at
weyokighstavels. Thus at day 4, when antigen was loaded igctre antigen s
presentation assays, the dendritic cells possessed at least two potential
receptors for the binding of chimeric antigens: CD32 and CD206. In
addMioBxumBlnbl frlycosyiasinplefdbBY o R éadgpndim@aytsolecules
(dafswnainsbauery The expression of HLA-DR (Class Il) and HLA-ABC
(Class,)) also increased. 15 with.time in culture, Co-stimulatory molecules
CD86 ?%‘7.2‘335%0 §6“E§’??1P§v8¥8te&§$§%%sé’&aﬂ%dﬁﬁéﬁ?’iﬂ& et of
therasslinn ddie de ttesplttdhdispithehat fha imencelitextlsivegigdendtifiton that
el RIBNIRENAANA TR MAle JARIHG CEIR ANIE CAPRPIE.
of antigen processing and presentation to cels K xample 1"
Totediopior CSRACDR 08 EXpresssivzanet O9/SB TBIYIP0 BRiSg/t8, the

MatrineREsndhers ima ditgshronsiaianhatiesndhe expiRsion of
CD32/CD206 receptors_and SI/S2-TBD binding to maturing deudrtic cel
RS AP BTG RSET U R RS RSB was
expected that S1/S2-TBD, which contains the . murine Fc component of
IgGl, would dide¢tint adhpeyistinthenhinding S 2nTiBE by 25 virtue of its
high mann t@'éﬁ‘sov% i I D&p ' rtic
cells througﬁﬁthe CDZ%%%%%%%?%?%%M plotséa %ﬁé&@gﬁﬁ%ﬁ/’%ﬁﬁ%ﬁd
BidtiAgREd g/ Miejusing dpditiesstssyin ededIwith S §/82/mBof BIRYINGL/S2
SOfSRP A0 RRIesaion RIS Nag R Aishicd PYGhAA0RAEERB binding by
PCT/CA2004/001469 correlation between the extent of S1/S2-TBD
 HRdRHY SH (% drde of CD32 expression, which was relatively
heterogeneous, i.e., there was a broad degree of expression. These
manstrate that S1/S2-TBD hinds to that the greater
?ﬁ“gﬁg%ﬁegés%%%?ggﬁc{i e%lroe% grﬁgréqﬂgeoé%%ﬁe;esg%ndinq of the
chimeric 5 antigen S1/SR7 Bprcifvepdsitipiotetit S RE@HFBBIBIN¢ling and
CD206 exprelssighcglols that thed@#st majority|of cefld.&xpressing
CD206 alsoidagall SI/S2-TBD A _sk3dll percentdge of 3t cell population
was CD206 negative and was consequently negative for S1/S2-TBD
binding. Therefore both CD32 and CD206 receptors correlate with the
binding oR2SIiPdBDglycosylation on eliciting immune response

e

Glycosylation of HBV S1/82 elicits increased immunogenicity and T Cell
responses. HBV S1/82, expressed in both E. coli and High Five™ insect cells, were
compared for T cell responses when presented by dendritic celis. Both intracellular
and secreted interferon-y levels were measured, as described in Example 8 (using 2.5

ptg/ml HBV S1/32 protein), and the results are presented in Table 16.

Table 16: Effect of Glycosylation on Interferon-y Levels

Intracellular IFNy Secreted IFNy
(% IFNy positive T cells) (pg/ml)
Baculovirus HBV §1/82 2.1 18.9
E. coli HBV §1/S2 0.83 4.3
No antigen 0.77 4.4
T cells alone 0.21 1.6
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10

10 L. Example 12: Binding and Uptake of.S1/S2-TBD is Primarily Via
CD32 with CD206 Involved to a Lesser Extent The uptake of S1/S2-TBD
in comparison to murine Ig31 and IgG2a was estimated as a function of
concentration on day 4 of DC maturation. The uptake was quantified at
WY 250d9h 4k4aour in the presence media, mannan (2 mg/ml, Siggalad@voiaes
and/or mouse Fey (2 mg/ml, Jackson ImmunoResearch Laboratories).
Mannan is a competitive inhibitor of CD206 binding and therefore of _
dBtakS1 G Aeithyersd/in iGBR06l sredendeidie bighsr Foplisfbotmmpetitblimlar and
RRibitar kRS2 mgiﬁga%%thﬁrﬁ&%r cgsgé?ga%@%ﬁ;%ﬁﬁ%gs huptake.
The results are shown in Table 14. 20 TABLE 14: Inhibition of Chimeric
Antigen Binding by Fc or Mannan Relative MFI Mannan Mouse F Mannan
& F MedippébBcgaém kiR\bHddB2ndhBdddat GrbtBetibbRDs B0 S8 AYIHEBY herein
S1/S2-21.5.2.03.3 22.6 . TBD 6 ligdml HBV S1/S2-TBD 41.6 5.7 5.0 49,2
PR e, VD R e A i e e e
withodsapdnpdenraticne incelation: b bthepaitsititthashighiliedrioahtr atioritbbut

%ﬁ%ﬁag ?%n}‘ 83 %B% %98'@'%90% *?H%%&R%Wﬁh%ﬁ%}}%g@%}h has been

ibitor of CD206 receptor 25 binding, had only a marg
FrRerBTRsdn canBeionyPR ghechiiepieredeptdodimened ishentddinantsaiead
tatakeeof g 6 hiMeY I RRHBE NsHRINV QR 005/QAAR38IREEAC A2QRA00346%

M. Example 13; Glycosylation of HBV S1/S2 Antigen Imparts )
RGN e L OB GBTRRES 5 A B PRCBEGN Femving ou
tlifereaitfoonwiiiel ofe mianmaliatheeliskifidhat roteinsrsyinthekized t8 within
' e - qly ation that 5 results in high mannose content
g;lr?(? %Bﬁ%c{?ﬁqgoﬁr{]%ﬁﬁés%%%écid residues in the secreted protein (Altman,
et al., Glycoconsjug 16:109-123 (1999)). HBV S1/S2, the antigen
component of the chimeric antigen was expressed in both E. colt (no
glycosylation) and in High FiveTM insect cells (mannose glycosylation). 1.
Effect of glycosylation on binding of antigen
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10 These antigens were compared for their binding to dendritic cells, as
described in Example 9. Maturing dendritic cells were loaded with 10
gg/ml of HBV S1/S2 expressed in insect cells or in E. colt. Glycosylated
protein showed better binding by dendritic cells (Table 15). 15 TABLE 15:
Effect of Glycosylation on Binding of HBV SI/S2 % Specific positive cells
Relative MFI Insect cells 69.9 40.3 E. colt 12.2 3.9 2. Effect of
glycosylation on eliciting immune response Glycosylation of HBV S1/S2
Clagligits increased immunogenicity and T Cell responses. HBV S1/S2,
expressed in both E. colt and High FiveTM insect cells, were 20
compared for T cell responses when presented by dendritic cells. Both
intracellular and secreted interferon-y levels were measured, as described
L. in Exanipies8dusinged. SoggftithtigVag Lisdproteioand the @skitsic antigen
arepresented in Table 16. Table 16: Effect of S%COS‘ lation on I,nterferon-%
Levels HhtrAseniiar I SEEETR SRS G0 TR BBERRAPFEaELy € gt T C)
BadulolirgSIbBAMS M&2r2i 18.9nE moolt HBY:Sili52hei83 hdpNea antigea one
0.77 4.4 T cells.alone 0,21 1. 5/ W 5/014838 .. .
PC%?&%%%%&%%?B,GO Ei—l%@%ﬁ%?e\gﬁ%s e%i %Hrs%% EBlte Gl abbgrgin the
highfel evislofehdthimremaiivles andnsborbtéd gntenferon, as compared to
the unglycosylated protein expressed in E. coll. All publications and
patents mentioned in the above specification are herein 5 incorporated by
2. refefebEN¥iGS spb it alisHyianany anatiors ohthesdesbribddmmethedigen
and.3ysiremefihe pvantionwil baappatentdothase Sc'!ﬂ{'cﬁﬂg'q NEA wherein
without departing from the scope and spirit of the invention.”Although the
invahtidr hdsndiund ey pseerirseb Anaeiibpdvitirepenifeprefoged
embogiments iikshauldobeinderstopd. hat the invention as claimed

should not be unduly limited to such specific 10 embodiments. Indeed,
varibSIHOERIESHBAS Y thectEstbed fadudsamnerreghrglow binding to an Ig

Fc receptor or an APC.

3. The chimeric antigen of claim 1 or 2, comprising ail or part of an Ig Cy2 region,
all or part of an Ig Cy;3 region, or all or part of an Ig Cu2 region and all or part of

an Ig Cy3 region,

4, The chimeric antigen of any of claims 1-3 comprising all or part of an Ig hinge
| region.
5. The chimeric antigen of any of claims 1-4, wherein the antibody fragment is a

murine antibody fragment.

0. The chimeric antigen of any of claims 1-5, wherein the antibody fragment

comprises an ig Fe fragment.

7. The chimeric antigen of claim !, wherein

the antigen domain is linked to a tag and a protease cleavage site and

9
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the invention, which are obvious to those skilled in the art, are intended to
be within the scope of the following claims. 58 Claims : 1. A chimeric
antigen for eliciting an immune response, the chimeric antigen comprising
one or more antigen domains and an antigen presenting cell (APC)

binding domain, wherein the one more antigen domains comprise at least
one antigenic portion of a hepatitis B virus (HBV) surface antigen and
wherein the APC binding domain comprises an antibody fragment. 2. A
chimeris POtigeniiot eleiingamiRvause:respanseathe chitnards ARtGeRk iected

comprising one or more antigen domains and an APC binding domain,
whel ST AR SHRATE HOmEr EOMBALAR A GHHGET Hagmiar of an ie

- consistiagredia, pad af apjmragregiabuliadieifHI region and a sequence

10.

11.

13.

4.

comprising a portion of an Ig Fc fragment capable of binding to an Ig Fc
recRBISISH it APCESS, THEEhinAREBh i R SR IO KatigriEing Mker
or pagptefan Ig C32 region, all or part of an Ilg CH3 region, or all or part of
an lg CH2 region and all or part of an Ig CH3 region. 4. The chimeric
antigen of any of claims 1-3 comprising all or part of an Ig hinge region. 5.
Theltkimgiiccaitigarphany ahglaimsldids wheyeinhheiantibodyifiagmeantigen
is acggajqimpq%qantibody fragment. 6. The chimeric antigen of any of claims

1-5, Wherein the antibody fragment comprises an Ig Fe fragment. 7. The
chimerimantigenngfciaimat, aviene v tive raatid em 4bMainds finkeadito @ tag
anda%%[l%teoﬁgeglgavager'site and 59 the APC binding domain comprises

ONOoL L
one or more amino acid sequences selected from the group consisting of.

all or part of an Ig CHI domain; all or part of an I[g CH2 domain, and all or
part of an Ig CH3 domain, wherein the antigen domain is linked to the

APGinding-domaincRy adinker cRaRtider 8nd heahirgria antiosnodany@en
claims 1-7, wherein the chimeric antigen _
domains comprise at least one antigénic portion of a protein selected from the

group consisting a HBV protein, a DHBV protein and a HCV protein.

The chimeric antigen of claim 9, wherein the HBV protein is a HBV surface

antigen.

The chimeric antigen of claim 10, wherein the HBV surface antigen is selected
from the group consisting of HBV S, HBV S1, HBV S2, and combinations

thereof.

The chimeric antigen of claim 10 or 11, wherein the HBV surface antigen is HBV

S1/52 or SI/52/S.
The chimeric antigen of any of claims 9-12, wherein the HBV is human HBV.

The chimeric antigen of any of claims 2-4, wherein the one or more antigen
domains comprises at Jeast one antigenic portion of a HCV protein selected from
the group consisting of HCV Core (1-191), HCV Core (1-177), HCV EI1-E2,
HCV EL, HCV E2, HCV NS3, HCV NS5A and HCV NS4A,

60



5.

16.

17.

18.

19,

20.

2%

23.

24,

26.

comprises a monomer comprising an antigen domain and an APC binding
domain or a dimer of the monomer. 9. The chimeric antigen of any of
claims 2-4 and 7, wherein the one or more antigen domains comprise at
least one antigenic portion of a protein selected from the group consisting

a HBV protein, a DHBV protein and a HCV protein. 10. The chimeric

antigen of claim 9, wherein the HBV protein is a HBV surface antigen. 11.
The chimeric antigen of claim 10, wherein the HBV surface antigen is
selettedhifgmdhegraupreansisting 0k HBY, SiHaBY ShoHBMG2180:re linked
combinations thereof. 12. The chimeric antigen of claim 10 or 11, wherein
the BB SHTbeEs i3 is HBV S1/S2 or S1/S2/S. 13. The chimeric
antigen of any of claims 9-12, wherein the HBV is human HBV. 14. The
chirhbgicrarige riet gamyodicbiaimis’ 2w andie tbin e conecor mgyeanpigencx His
domains comprises at least one antigenic portion of a HCV protein

selected from. the group consisting of HCV Core (1-191), HCV Core
(1-177), HCV EI-E2, HCV E1, HCV E2, HCV NS3, HCV NSSA and HCV
NS4RS 60U TS RE BT AntigBATBY Ay "It VA G Sndogains
motetagsandilinkentedhe ichimeric antigen. 16. The chimeric antigen of
claim 15, wherein the one or more tags comprise 6x His tags. 17. The

chimperic.antigen of. lai whergin Qne or more antigen domains
e e B R T G O i en

2-5ovhrsinagbitecor morecantigéactornaitistoniprise Give Domerey, HIV,
antigenic,parions of ALLALRIR SRRy ,a'é%cel}ja%\éﬁgn obligate

intraceliular parasite, or a cancer antigen. 19. The chimeric antigen of
claim 18, wherein the obligate intracellular[ﬁ%rasite is a bacterium. 20.

The' BRIFAERE Kt eI 95 wWHEFE the obligafe iiraedtaaparasite is a

paragiterisma protozoan. 21. The chimeric antigen of claims 1 or 7,
wherein the antibody fragment comprises

The chimeric antigen of claim 19, wherein the obligate intracellular parasite is a

protozoat.

The chimeric antigen of claims 1 or 7, wherein the antibody fragment comprises

an Ig heavy chain fragment.

The chimeric antigen of claim 21, wherein the Ig heavy chain fragment comprises

all or part of an Ig Cyt domain.

The chimeric antigen of any of claims 1-22, wherein the chimeric antigen

comprises amino acids VDKXKI (SEQ ID NO: 2).

The chimeric antigen of any of claims 1-23, further comprising a linker that links

an antigen domain to an APC binding domain.
The chimeric antigen of claim 24, wherein the linker is a covalent peptide linkage.

The chimeric antigen of claim 25, wherein the peptide linkage comprises the

sequence XRPQGGGS (SEQ ID NO:1), wherein X is V or S.

6}



27.

28.

29.

30.

31.

32.

33.

34,

35.

30.

37.

an lg heavy chain fragment. 22. The chimeric antigen of claim 21, wherein
the Ig heavy chain fragment comprises all or pact of an Ig CH 1 domain.

23. The chimeric antigen of any of claims 1-22, wherein the chimeric

antigen comprises amino acids VDKKI (SEQ ID NO: 2). 24. The chimeric
antigen of any of claims 1-23, further comprising a linker that links an
antigen domain to an APC binding domain. 25. The chimeric antigen of
claim 24, wherein the linker is a covalent peptide linkage. 26. The
chiffierictamtigenuof glainf 26y whelgindHeldeptigedinkage desptisesithed the
se e XRPOGGGS D NO: 1), wherein.Xis.V ar.S, 61 27. The
R e e Ot e e o
thelijPEebiriding donaint @ deh\Dfien domguises:one of a pair of linker
molecules that link the antigen domain to the APC binding domain. 28.
Thegh Hﬁﬁﬁi&i@rﬁ'ﬁﬁ%&% €3 27, Whersin ttllftepgﬁ‘ Letiinkermalecules is ected
selected from the group consisting of. (a) leucine zippers; and (b) biotin
and"aMdlY T RGNS ARtilEriBE awfaﬁbm{gﬁbmwér@wme
chimeric antigen | r comprises post-iransraiiOnar modification. 30. The
chifftericlantigen oftapy oficlaims1-28imhdrei therahimerie aptigenc antigen

comprises (Syl_g_(:g_q_st}_/éli%'ggn.ﬁ]q. The. g_:h_zlﬁr?oerrlc antigen of any of claims 1-30,

COHDTISE raciQnal modizic 1.

whereih the chimeric antigen” comprises mannose glycosylation. 32. The
chimeric antigen of any of claims 1-31, wherein the one or more antigen
dorhBin§ BT ISB hesRneS ey Gbsylation. 1339.Théekitetie ahtigencohntigen
any.@hstaimsl-3¢ymiherein the APC binding domain comprises mannose
glycosylation. 34. The chimeric antigen of any of claims 1-33, wherein the

chimeric,antigen comprises pauci mannose glycosylation or high i
maﬁlfeos%1 13?3?%8532}%{%%. Qg. aﬁ)(e ngl]aéﬁg ai enw(flﬁh‘ﬂg} SPeISiHReTiR Antigen
whereipritie chimeric @ptiggtcamprises amino acid sequences
XRPQGGGS (SEQ ID NO: I) wherein X is S, VDKKI (SEQ ID NO:2), an

g €2 damain. ansdan g GH3FanaiR; 36 Thechimesic %Hg%%nmogrgn%t?gfen
claims 1-35, wherein the chimeric antigen
domains comprise mannose giycosylation.

The chimeric antigen of any of claims 1-32, wherein the APC binding domain

comprises mannose glycosylation.

The chimeric antigen of any of claims 1-33, wherein the chimeric antigen

comprises pauci mannose glycesylation or high mannose glycosylation.

The chimeric antigen of any of claims 1-34, wherein the chimeric antigen
comprises amino acid sequences XRPQGGGS (SEQ 1D NO:1) wherein X is S,
VDKKI (SEQ ID NO:2), an Ig Ci2 domain, and an Ig Cy3 domain.

The chimeric antigen of any of claims 1-35, wherein the chimeric antigen

comprises multiple epitopes that are capable of eliciting an immune response.

The chimeric antigen of any of claims 1-36, wherein the one more antigen
domains comprise at ieast one epitope that is capable of eliciting an immune

response.



comprises multiple epitopes that are capable of eliciting an immune
response. 37. The chimeric antigen of any of claims 1-36, wherein the one
more antigen domains comprise at least one epitope that is capable of
eliciting an immune response. 62 38. The chimeric antigen of any of
claims 1-37, wherein the APC binding domain comprises at least one
epitope that is capable of eliciting an immune response. 39. The chimeric
antigen of any of claims 1-38, wherein the chimeric antigen is capable of
38 S10HRO BNROTBERUNCARERINSE AL 3 SLIAIIHNC ABEPBNR e Homain
The chimeric antigen of any of claims 1-39, wherein the chimeric antigen
is cAPEBIRSET BliERTHhED t0PH T frshibiperpbSpehskcitineam hprimpsunwonse.
response, (c) a CTL response, or (d) any combination of (a), (b), and (c).
39.41. The chimeiic.antigerofagy «f clgims 1-%40) fohaseminacivaifg-athiioen is
APC. 42. T elchgmgeri%lantige]n of claim 41, wherein thi APC is ex vivo.

43. THe Chitend BHtigeR BY Gal A R B s oIt es Se e
The chimeric antigen of claim 43, wherein the subject is a human subject.
40.45. The ehintedcaatggerrbfaiaimis d8ios 44 Whetsisiantmmuneresponss: s

1S el&%ﬁ?ﬂe'@f @ﬁiﬁﬂ@.%ﬁ' _ﬁ’@hﬂ%ﬁﬂi@%k“p&%?’?&] Qﬁf'&%ﬁ?é?@é@dmse, (cya

wherein one or more antigen domains comprise an antigen that is
tolefatéd§Ptmecs ab[deeny7corni pinTeric(@htigernst @hy of claims 43-46,
wherein immunological tolerance is broken in the subject. 48. The

41.chirfaeciantgenof @ny ohelains 434 7.avher i the.ashiest isnvascinated
against HBV infection by the administration. 49. The chimeric antigen of

any-@f claj - reir subject is, th eutically vaccinated or
42'is pPg%héﬁﬂﬁéljﬁgﬁ%?g?%%%{@fh%glae{:lgrlrﬂEtl}gté%%%? %dfnﬁie chimeric
. antigen of any of claims 41-49, wherein administration of the antigen
43 doridih HiGHE o BREEABE AR i Pe8p ke 163 8 FuiRet chimeric
antigen of any of claims 41-50, wherein administration of the chimeric
44. antifjen dicitsiagreaten fmmuneé yesparsetthanigdministiation offe:
antigen domain alone. 52. The chimeric antigen of claim 50 or 51, wherein

45.the IMMYAGLESBRRSEISF claims 43 or 44, wherein an immune response is elicited

in the sabject.

46, The chimeric antigen of claims 43 to 45, wherein one or more antigen domains

comprise an antigen that is tolerated in the subject.

47. The chimeric antigen of any of claims 43-46, wherein immunological tolerance is

broken in the subject.

48.  The chimeric antigen of any of claims 43-47, wherein the subject is vaccinated

against HBV infection by the administration.

49.  The chimeric antigen of any of claims 41-48, wherein the subject is

therapeutically vaccinated or is prophylactically vaccinated by the administration.

50. The chimeric antigen of any of claims 41-49, wherein administration of the

antigen domain alone does not elicit an immune response.



51

53.

54.

55.

56.

57.

58.

59,

60.

T ant

measured by the amount of antigen-specific antibody present in the
subject. 53. The chimeric antigen of claim 52, wherein the amount of
antigen-specific antibody is measured using the chimeric antigen. 54. The
chimeric antigen of any of claims 50 to 53, wherein the immune response
is measured by the amount of interferon- ~ produced by T cells in
response to being exposed to APC loaded with the chimeric antigen or
the antigen domain alone. 55. The chimeric antigen of any of claims
S1-54, WhSKeln e IMIUpe.IRSRONSE: IS measired By ING AMAUILON, o e
antigen-specific CD81 T cells"elicited in response to being exposedpto
Apgwaédam%ﬁthélwmérﬁéeamgwnﬁé@ﬁﬁg@nta@m@ﬁmiai@méi.o%of the
Theghimelicantigrm of any of claims 43-55, wherein the subject has an
infection or cancer. 57. The chimeric antigen of claim 56, wherein the
infection is a parasitic infectign. or a viral infectjon. 58. The chimeric .
0 S stn £70aereir BVTD) ietlion RESHHBY K <Bnse is
Thenehinredit arntiganehanyoiigkaims:68:58nitheeincthatinfectiomis:a
chronic infection. 60. The chimeric antigen of claim 59, wherein the
Chr@HéC &mﬂ%}?@ Qﬁ%@&mgf Qﬁﬂﬂm@? Wﬁ@}émeﬁ}gp QIT?JEIW ol Ca,Qy gpspeciﬁc
papilloma viral infection, a chronic human immunodeficiency vira
inféstibadbiaretiBhid hepelisirhplexiviraldafection. 64 61. The chimeric
antigen of any of claims 43-60, wherein the subject develops an immune
respensgitgeRoreikan enagpitepe:of tetchimericamigeniBduldesponse is
chimeric antigen of any of ¢laims.43-61, wherein the subject develops an
TGRS b8 16 BB L SHETe 0 BB G ke TP Mo e being
domaing:d 63 APidel chdmesiganiigdn.of-amnoteledmd 436 Zaiwvherein dhge.
chimeric antigen comprises an antibody fragment that is xenotypic to the
subyete fith e ANGTIR ARYAAN A1 A9 ol A% 00 WIRKGIR WEhonec is
chimeric antigen comprises an antibody fragment that is not xenotypic to
thelaeaseet. B, Uae siie@ima o isERop6ERI 6 8o sebingliaited in response to
Phaemaceyicallygceeptablg-exaipient anghibs . chimenc anigeR &l anyQfain
claims 1-64. 66. The pharmaceutical composition of Claim 65, wherein the
phaifi&ceutical

The chuimeric antigen of any of claims 43-55, wherein the subject has an infection

Or cancer.

The chimeric antigen of claim 56, wherein the infection is a parasitic infection or

a viral infection.
The chimeric antigen of claim 57, wherein the viral infection is an HBV infection.

The chimeric antigen of any of claims 56-58, wherein the infection is a chronic

infection.

The chimeric antigen of claim 59, wherein the chronic infection a chronic
hepatitis C viral infection, a chronic human papilloma viral infection, 2 chronic
human immunodeficiency viral infection, or a chronic herpes simplex viral

" infection.
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61.

63.

64.

65,

66.

67.

68.

69,

70.

composition is formulated for parenteral administration. 67. The
pharmaceutical composition of claim 65, wherein the pharmaceutical
composition is formulated for transdermal, intradennal, intravenous,
subcutaneous, intramuscular, nasal, pulmonary, rectal, oral

administration. 68. An article of manufacture comprising a chimeric

antigen according to any of claims 1-64 and instructions for administering
the chimeric antigen to a subject in need thereof. 69. A method of
progyeingiacRmarsAntgeR, COMRKSIRg: {airoviding s Micioer0anisB Rl .n
cell line, which comprises a.polynucleotide that encodes a chimeric
anti{j%lﬁ%&%m&ftg%ﬂgﬂefmi% $P58PE A 15) CumGFRgEAEn-

microorganism or cell line under conditions whereby the chimeric antigen

.is eXpresseatritOakhemethog of claim693 whereiarthe mhickobiganistriaps an

ceIIiITiTQe izswa eesulég%(?{gigmrpé(%ﬁ%gr aeniiisgrgoog c?lt Ii@ne. 65 71. The,{.metgod of
claim 69, whefein the mlcroorganlsnllJ orce Ilne?§6a0§e1%%1i? gnpil%eﬁ]t Caif s
line or an insect cell line. 72. A polynucleotide encoding the chimeric

antigeh eRigyief WaRHS 2femy73iTHapsIyRueleotiber onclammchimovisersingen
the pehyuelenlide somnrises-at HaeiRalideseRUSNRE segcted from the
group consisting of nggc}leg%?ﬁes 1to 1326 O?ESEQQIHD ﬁ%ﬁ%g% nucleotides |
to 2004 of SEQ ID NO: 28, nucleqtides | to,.1350 of SEQ ID NQO: 30, )
B L 1 FAHT SEGD NG B i ibondt iR hy G S e
NOc@4dpriseleatidebdiy T58thoft BEQdDNN36;piticiabtidalsctto 1389 of
SEQ ID NO: 38, nucleotides | to 1347 of SEQ ID NO: 40, nucleotides Ito
2157 of S -4 ide : of S - .
mciooen 1 o 1505 o S 1O NG 48, Sl rbclEotdes s ea grepivl
SEQXDINGaBihe4hRaip siHfa ebhay of ekiing 7204wherein the
polynucleotide encodes a chimeric antigen that is at least 90% identical to
an entirephapineagidasecpepsatielecediiiomdhe graupiconsistingehceutical
amino acidts 1 tof42 qf SE%ID NO: ZEa mino_acids Ito 668 of SEQ ID
NOSI8PEmiING Acd™ 5 8f @E‘fﬁ 8??&1,&3%%0 acids | to 431 of
SEQ ID NO: 33, amino acids 1 to 598 of SEQ ID NO: 35, amino acids | to
52716F SEHOImMNGIRY  amiprsidos o 161468 ¢HSEQ$RNOhaplamineutical

composition 15 formulated for transdermal, intradermal, intravenous,

subcutaneous, intramuscular, nasal, puimonary, rectal, oral administration.

An article of manufacture comprising a chimeric antigen according to any of
claims 1-64 and instructions for administering the chimeric antigen to a subject in

need thereof.

A method of producing a chimeric antigen comprising: _

(a) providing a microorganism or cell line, which comprises a polynucleotide that
encodes a chimeric antigen according to any of claims 1-64; and

(b) culturing said microorganism or cell line under conditions whereby the

chimeric antigen is expressed,

The method of claim 69, wherein the microorganism or celfl line is a eukaryotic

microorganism or cell line,
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71.

72.

74.

75,

76.

77.

acids Ito 449 of SEQ ID NO: 41, amino acids Ito 719 of SEQ ID NO: 43,
amino acids 1 to 465 of SEQ ID NO: 45, amino acids 1 to 635 of SEQ ID
NO: 47, and amino acids Ito 828 of SEQ ID NO: 49. 75. The
polynucleotide of claim 72, wherein the polynucleotide selectively
hybridizes under stringent conditions to a polynucleotide having a
nucleotide sequence selected from the group consisting of SEQ ID NO:
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48. 76. A microorganism or

celhine.comprising.ihespolyruclsofide, of a0y f & Wéeﬁ%fneﬁgg%fe% a plant

vector comprising the polynucleotide of any of claims 72
cell line or an insect cell line.

A polynmucleotide encoding the chimeric antigen of any of ¢laims 1-63.

The polynucleotide of claim 72, wherein the polynucleotide comprises a
nucleotide sequence selected from the group consisting of nucleotides 1 to 1326
of SEQ 1D NO: 26, nucleotides | to 2004 of SEQ ID NO: 28, nucleotides 1 to
1350 of SEQ ID NO: 30, nucleotides 1 to 1293 of SEQ ID NO: 32, nucleotides 1
0 1794 of SEQ ID NO: 34, nucleotides 1 to 1581 of SEQ ID NO: 36, nucleotides
1 to 1389 of SEQ ID NO: 38, nucleotides 1 to 1347 of SEQ ID NO: 40,
nucleotides 1 fo 2157 of SEQ ID NO: 42, nucleotides T to 1385 of SEQ ID NO:
44, nucleotides 1 to 1905 of SEQ ID NO: 46, and nucleotides 1 to 2484 of SEQ
D NO: 48,

The polynucleotide of claim 72, wherein the polynucleotide encodes a chimeric
antigen that is at least 90% identical to an entire amino acid sequence selected
from the group comnsisting of amino acids 1 to 442 of SEQ ID NO: 27, amino
acids 1 to 668 of SEQ ID NO: 29, amino acids 1 to 450 of SEQ ID NO: 31, amino
acids 1 to 431 of SEQ ID NO: 33, amino acids 1 to 598 of SEQ ID NO: 33, amino
acids 1 to 527 of SEQ ID NO: 37, amino acids 1 10 463 of SEQ ID NO: 39, amino
acids 1 to 449 of SEQ ID NO: 41, amino acids | to 719 of SEQ ID NO: 43, amino

“acids 1 to 465 of SEQ ID NO: 45, amino acids 1 to 635 of SEQ ID NO: 47, and
amino acids 1 to 828 of SEQ ID NO: 49,

The polynucleotide of claim 72, wherein the polynucleotide selectively hybridizes
under stringent conditions to a polynucieotide having a nucleotide sequence
selected from the gmﬁp consisting of SEQ ID NO: 26, 28, 30, 32, 34, 36, 38, 40,
42, 44, 46 and 48.

A microorganism or cell line comprising the polynucleotide of any of claims 72-

75.

A vector comprising the polynucleotide of any of claims 72-75.
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