HI V/ SI'V VACCI NES FOR THE GENERATI ON OF MUCCSAL AND SYSTEM C | MUNI TY
STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT [ 001] The
Uni ted Stwibesio@sv@snnent may have certain rights in thi ®Crruseemioedsopur suant
to the National Institute of Allergy and Infectious D seases G ant No.

Al 073234. CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 002] The present
application clains the priority of U S. provisional patent application No.
61/1 16,971 filed Novenber 21, 2008, which is incorporated herein by
reference in its entirety. FIELD OF THE | NVENTI ON [ 003] Enbodi nents of this
invention relates to T cell based vacci nes or conpositions which generate
mucosal and system c and systemic imunity to pathogens, including, HYV and
SIV. In particular, tHEVSECYAGCINESFOR TIIREHENERATHONAF and systenic
effector CD8 T cell respMieO8ARANDSYSTEMICEIMMUNIGAN i n t he nucosa before
t he establishment of a system c infection. BACKGROUND [004] Citation or

di scussi on of a referenc8TAFEMENBREGARDINGEERERSLELY ed as an adm ssion
that such is prior art SPONSIORBY RESPARCHVERDEVELOPOOSYT Vacci nati on has
eradi cated certain diseases such as polio, tetanus, chicken pox, and

neasl es joo1jmany TRWiHitd Sttes TovEnapRmRFHAvhastatpheiih 86k hbétiaRbliia ©f the
i mmune systemto_resi st and prevent infectious diseases. Traditional ways
of prepa Fh@“@&@gﬁﬂg§”ﬁﬁgkﬁﬂén?Hgaﬁ@ésBﬁeﬁﬁag@PV&%éHOEP3éitenuated

pat hogens. A suitable inactivation of the pathogenic m croorgani smrenders
it harmess as a biolqgical agent but does not destroy its inmunogenicity.

I nj ection of these '(ROSETREFFERENCE dO RELATEMABPLIGATIONSh elicit an
i mune r onse : \" i - fat [ oyl ' '
nicroorg@ggsnl J%&E@%%?a lﬁgﬁﬁf%@%%g% noﬁﬁcgﬁgi g%%%%h?ﬁgéﬁggg?gg%pé%hogens
as vacci Mlékl6,% 1tfhed Nenembere2 1t 008nwbich vsaineorpdrited hereiniby referegeenin stmentirBlyen when
this is acconplished, since killed pathogens do not multiply in their host,
or for other unknown reasons,the inmunity achieved is often inconplete,

short lived and requires nul FipLE ORFHE INNENTEONFi nal | y, the inactivation

process al t the m cr.gorgani.sm s anti.ge rrendering them.l ess

of f ect | v@e%@s i rrhbé)gglhegs or 8 AFHRN rélaty to "Igceﬂ%hsed vaccines o' compositions
which generate mucosal and systemic and systemic immunity to pathogens, including, HIV and
SIV. In particular, the vaccine elicits powerful mucosal and systemic effector CD8 T cell
response that combats the pathogen in the mucosa before the establishment of a systemic

infection.

BACKGROUND
[004] Citation or discussion of a reference herein shall not be construed as an admission
that such is prior art to the present invention.
[005] Vaccination has eradicated certain diseases such as polio, tetanus, chicken pox, and
measles in many countries. This approach has exploited the ability of the immune system to
resist and prevent infectious diseases. Traditional ways of preparing vaccines include the use of
inactivated or attenuated pathogens. A suitable inactivation of the pathogenic microorganism
renders it harmless as a biological agent but does not destroy its immunogenicity. Injection of
these "killed" particles into a host will then elicit an immune response capable of preventing a
future infection with a live microorganism. However, a major concern in the use of inactivated
pathogens as vaccines is the failure to inactivate all the microorganisms. Even when this is

accomplished, since killed pathogens do not multiply in their host, or for other unknown reasons,



[006] Attenuation refers to the production of strains of pathogenic

m cr oor gani sns whi ch have essentially lost their disease-producing ability.
One way twoacnamwpi2bsh this is to subject the m croorganipemuseoosnsssual
growt h conditions and/or frequent passage in cell culture. Mitants are then
sel ected which have | ost virul ence but yet are capable of eliciting an

i nmune response. Attenuated pathogens often make good i nmunogens as they
act ual | yne'igphun@iftaéhibvad iditeh @bmpRlel stdndivel hid fequifs gultipd indguniAATToi t Y .
However, several probhlens are encountered with the use of |ive vacci nes,
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t o prol ilivervadicihes nitk moadt svorrisome beiag inisiffidienisaeneition gndthe Hek ofréveysignrtoduce and
secrete anti bodies with a unique antigen-binding site. This

ant i body"¥%88%%t i ng reaction i s known as the hunpral response. On the ot her
halnld , t lémwii \d/er &8 alt@Babe $Eethe @bovE nﬁ:ﬂi0|d§ isah€use @ hvdahit Valeicmes: almifielvolves

cell -medi ated | mune reactions. There are t in classes of T .
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m croorgani sm_Helper T cells, by contrast, help stimulate the responses of
ot her caPrruiatedpand inpeplgted pyithyatienspdivvyph abisadivyansipif in atagdng smarsgiuggbleg| | s,
Bot h CcyLQd Rih& 1dvet 6f ihdmaitgl ullS 8RAIl alndufislof ahBeR P fehRr df3kd ANt the form of
peptide fragnments that are generated by the degradation of foreign protein
ant i gendmnyBges Werradiipigiated dlong. Therpecharipm of pdivepbackion apesdicyhlemj or
histocoggﬁﬁkgghj&*c&ﬂ?pkgnnﬁg@g%dnnlecules, whi ch bind these peptide
fragnments, carrythemto the cell surface, and present themthere to the T
cel I's. 48] nol ednlorganismes impuphesyisten eatnvith Avalypesdd reseonses ta nathegens pr esent i ng
cell's (ARCONarmk QI8 RR i RPGRERMA R fihdedt e 4RER) Wik GhiAg BERAS HRNagES
and dendritic cel s, are key

activated by antigen to proliferate and mature into antibody-secreting cells, they produce and

secrete antibodies with a unique antigen-binding site. This antibody-secreting reaction is known
as the humoral response. On the other hand, the diverse responses of T cells are collectively
called cell-mediated immune reactions. There are two main classes of T cells--cytotoxic T cells
and helper T cells. Cytotoxic T cells directly kill cells that are infected with a-virus or some other
intracellular microorganism. Helper T cells, by contrast, help stimulate the responses of other
cells: they help activate macrophages, dendritic cells and B cells. Both cytotoxic T cells and
helper T cells recognize antigen in the form of peptide fragments that are generated by the
degradation of foreign protein antigens inside the target cell, and both, therefore, depend on

major histocompatibility complex (MHC) molecules, which bind these peptide fragments, carry



components of innate and adaptive i mune responses. Antigens are generally
"presented to T cells or Bcells on the surfaces of other cells, the APCs.
APCs can woapidoso@eh- and bl ood- borne anti gens and, aft ercCirntsesoambisa@t i on
and degradation, present antigenic peptide fragnents, bound to cell-surface
nol ecul es of the major histoconpatibility conplex (MHC), to T cells. APCs
may then activate T cells (cell-nediated response) to clonal expansion, and
these damghiolke @eﬂlsbﬁadz%d%és&arth&lemeﬂeqmem&ugwmcommecﬂes%é tjﬁ'ﬁlcﬁf hel per T
cells, which in turn activate B (hunoral response) s with the sane

NHC- bourieing g afg@ﬁaqceo@p@rgan Pesrpyeing cells (ARES)s peci fi ¢ ant| body producti on.
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rel ease of cytokines, such as interleukin 1 }(ﬁa or interleukin 2 (IL-2),
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preferred enbodirnent, a co sition conprises an ‘i so elc acid
encodi ngntigens, &ps eresyehesized ithia thoenprand aprgarsde invelye progairefrigmentatibm skther ot ei n,

s Y

conbi na _ roteln conprises at | east
one of lepde rechgpsd, by y®exid T a@mnp@$51ng|ﬁfa81t$;mldﬁmnwétl" icelsinvavdsant s, or

combi na, Q0SS 8L m Bk S RTARENed R TUBRAETAPETPEL SRRy LERSfON Of

bacteria antlgen ira asitic anti antlgen

or conbiarcdhdse ascesdoeyr mo&cul@ﬂ@ﬂ&}oﬁdﬂeth&gmvﬂh et aw&dttemcof &xerlzjceﬁf Upb@i m 21,

wherein sttlrlqglat?orhc 8(9 gtgmu tL)Fndl{olecum induce release of cytokines, such as interleukin 1 (IL-1) or
interleukin 2 (IL-2), interferon, etc., which promote T cell growth and expression of surface

receptors.

SUMMARY
[0011] This Summary is provided to present a summary of the invention to briefly indicate
the nature and substance of the invention. It is submitted with the understanding that it will not
be used to interpret or limit the scope or meaning of the claims.
[0012] In a preferred embodiment, a composition comprises an isolated nucleic acid
encoding at least one molecule comprising: at least one heat shock protein, at least one
immunogen, fragments, variants, mutants, derivatives or combinations thereof. Preferably, a

heat shock protein comprises at least one of hsp70, hsp90, gp96, fragments, mutants, derivatives,
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adm nistered to a cell is secreted, nenbrane bound, retained endogenously
or conbinations thereof. [0014] In another preferred enbodi nent, a nethod
of i nduciwg 2biik6@I2¢ anti gen specific nmucosal and systenPCTiUus2Mi063500 n Vi vo,
conprising admnistering to a patient in need thereof, a therapeutically
effective anount of an antigenic conposition conprising gp96. Preferably,
the HV/SIV antigen specific nucosal and system c immunity conprises

i nduct i Qarigs, acoribira8ew: theest Preferdbls ol imhfﬁm#éﬂ chb@piRD 8least SHeloT] bakirignot her
preferred enbadi nent, the antigen specific cell response is polyspecific

conpr i sidAgeEDArahfiigeparpsitie pptigen, poion.ampyaniiget Resonphinatiens thereefirbodi ment , t he
H V/ SI'V antigen specific mucosal and systemc imunity further conprises
innate dendritic cell, natural killer cells (NK), and nmenory CDS+ T cells.

[0017] [#013hot hEfe ipalatedpyciaic anidbeldilata?l, wherein ghetangased modasmisodieni on
conpri Si,Rg;. : i sql i l I . HV/SIV
ant i gené&?g%sgé%%ié?ﬁg@?s%gﬁ- eh’f &deal%b%ag#’gggh%reglgg%g{)@% (\%%r%?]}a)lnntgtsl?nlgnut ant s,
deri vat itheef.or conbi nations thereof. Preferably, the retanef conprises at

| east o Rev, T f. . fragnents, variapts. . erivat.j.ves or
conbi nat'| c}gL thféraggtﬁ ‘L'r,p[r%{gq‘a SO, e metiod P Q’P ?‘%@@n@%@n@ﬁﬁn %pﬁcéh?sol at ed
cel | expresstamdepsiageinmsnityrendivoacenringddmbéstdrigada patienointieebtherostSa t her eof
of at |east one,of .the nol ecules conprising.. 96, . r et apnef a | O

£t agendierang ety rsehfs ARoGES! g (awddiiot Bigistat Bl nradly, #8

Pr ef er abily/SIV hatigalsbectfinfiidosa and biisteh@ uiuniS X o@eAek hdubtin&Tah agRes ,
xenogenei ¢ cell lines, or conbinations thereof. [0019] In another

: |'s,.
preferré@cggf?gli)%ﬁ?ld@muf’eé{ssmﬁod of preventing HV in a patient at risk of

bei ng i ndoast ed Wiahbhkll pYefer@éd dnilR@indng tide dndibérepbeifit MceiPtespbné sholgbpéeific
conprising: .administering to the patient 1n need thereof, a therapeutically
ef f ect i GRMBIRAREEDSH P gé’ﬁ”scorrpri sing gp96.[0020] In another preferred

embodi meyi16] t hemanbth&Se (6280 JdRSeng RRCHIVIE SRigaspeliMt RluVosddriagen specific
nmucosal and system c immunity conprising an antléagen specific T cell immne

r espons &ySteRe pempnityHarther camprises aig sendriic sell, yatyeat killeccedls MIK), shdhgerams+ and
CD4+ T e¢lgh§.cei0021] In another preferred enbodi ment, the -H.V/SIV antigen
speci fic mucosal and systemic imunity further conprises innate dendritic
cel |, ndd0i7hl klin|an@therd§¢fp1§ec(deir@],&antigenic composition comprising: an isolated

cell having a plasmid encoding gp96-Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160,
fragments, variants, mutants, derivatives or combinations thereof. Preferably, the retanef
comprises at least one of Rev, Tat, Nef, fragments, variants, mutants, derivatives or
combinations thereof.

[0018] In another preferred embodiment, the isolated cell expresses endogenous, membrane
bound, secreted or combinations thereof of at least one of the molecules comprising: gp96,
retanef, gag, gp160, fragments, variants, mutants, derivatives or combinations thereof.
Preferably, the cell comprises autologous, syngeneic, heterologous, xenogeneic cells, cell lines,
or combinations thereof.

[0019] In another preferred embodiment, a method of preventing HIV in a patient at risk of
being infected with HIV, or treating a patient, infected with HIV, comprising: administering to

the patient in need thereof, a therapeutically effective amount of antigen comprising gp96.



cells, CD8+ CD103+ T cells, and/or nenory CD8+ T cells. [0022] In another
preferred enbodi nent, the H V/SIV antigen induces i mune cells conprising
central meEoanw/oboel | s (TCM CDI95+ CD28+), effector nempcy/UR2awlobzso§ TEM
CDO5+ CD28 ) or naive T cells (CD95low CD28 int). [0023] In another
preferred enbodi nent, the H V/SIV antigen conprising: an isolated cell

havi ng a plasm d encodi ng gp96-1g, H V/SIV antigens retanef (Rev-Tat-Nef),
gag, gplf o@og)f I ag@0thes préffredérthBodifttt ARt sntigeh EdnyiRisin %%§963fndﬁ&ﬁbh A&V /SpNs

t her eof . l [n anot her preferred enbodi nent, e retanef conprises at
| east orf8ligm SR%C\rﬁC npagosal Qg systepe vRwEty cvalprlahw aqﬁlﬁ%rawrseﬁc deell iminges or
conmbi nat,tQBsse! W& the T AP2edpohde @Méﬁ%fi%&ﬁﬁfsfnﬁ@mtmﬂ?eeﬂshe i sol at ed

cel |l expresses nmenbrane bound and/ or secreted nol ecul es of gp96, retanef,
gag, gpllBe1]f r afresather profgrredembodiment.ahe HIV/GEY pitigen spesifigmuse andat i ons

t her eof r eic acid
encodi ng? Sk apise RS o pliEh B TSy el PO BV ST

ret anef celeCDBACDNEY T cajlagndigpmedoryfCRAG MBS, variants, mutants,

derivati or N [ 0 n f
enbodi ma[&fﬁ] t hanea%o Iglgcfeg ?d énq?eéizrg%nrtetheﬁo%l%)sw ant% e nﬁﬁ%esﬁ’m% %%ei]’l secreted
or conbicomptisingcdnivelrreafory [I%QB(]TCMKZE%KEEIS P efécesrmeh oeyrd @dil ndR;, Cla95f* usi on

protein ri si.n ! gp96- Ig, H V/SIV antigens retanef

( Rev- Tat(ﬁ%R) T gy Tc‘élbsl((é%%o g’g%rgn?s variants, mutants, derivatives or
conbi nat[oe®3p t hByother proRAE] erhbodaneit ke HW/Si‘earEt%én esrsribingem isolatefl gl on
protein

vari ant g‘?‘% tt‘laﬁ‘%‘g% e&&‘?‘i"&e&?ﬂ 92%%'8%%89 gy %ﬁ?f%n%gﬁq%[ fgg?lrgﬁzt Zrlot her

pr ef er r grhomBie diafBiE, muddhts, a&lvatlwaoeeémblﬁmafthsreeﬂ a nucleic acid nolecule
encodi n at Ieast one or_nore of %? H V/ SI'V anti gens_retanef
qn

( Rev- Tatl? prgothgipglsred ?ré}g%ﬁjé‘ﬂ?“é the shtomprisgsiahlees Ongeb Reyal #tveh or

conbi natﬂagﬁemg hefigad, nlueRel lerlVati AR @t BahbiRARhEHeRES. embodi nent, an i sol at ed
cell conprising a nucleic acid nolecul e encoding at | east one or nore of:

gp96- | g,1%42¥hunoleansther prafgriehersbodimentahe iolated celhexpresess mepbrang gungkand/or
conbi natsleé?& d FBRERES of ot r&h&fagfag, 368, RBRhTTHAAHE hutStsS&GHvalifd or [ 0032] In

anot her pre erred embodi ment , hod of I nduci ng a Hurman | nmunodefi ci ency
Vi rus ( Mpubinghansitiereofi mune response in vivo or in vitro, conprising:

admi ni St[@(;%pg teh eInlaﬁrer preferred embodiment, an isolated nucleic acid encoding at least one

molecule comprising: gp96-Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160, fragments,

variants, mutants, derivatives or combinations thereof.

[0027] In another preferred embodiment, the encoded molecules are endogenous, membrane
bound, secreted or combinations thereof.

[0028] In another preferred embodiment, a fusion protein comprising at least one of: gp96-
Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160, fragments, variants, mutants,
derivatives or combinations thereof.

[0029] In another preferred embodiment, a fusion protein comprising at least one of: gp96-
Ig, immunogens, fragments, variants, mutants, derivatives or combinations thereof.

[0030] In another preferred embodiment, an isolated cell comprising a nucleic acid molecule
encoding at least one or more of: gp96-Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160,

fragments, variants, mutants, derivatives or combinations thereof.



patient in need thereof, a therapeutically effective anpbunt of antigen
conprising gp96. [0033] In another preferred enbodi nent, the antigen
conpri si nyogpBdedezduces an H V/ SIV antigen specific nucesalusand/ osisst eni c

i mmuni ty conprising an antigen specific T cell imune response. |In another
preferred enbodi nent, the antigen specific T cell response is polyspecific
conprising CD8+ and CD4+ T cells. Preferably, the antigen specific T cells
Co- expr gee31and Py %ﬂféﬁ{)/ﬂefe’?i@d aRBoditherd; arl i961@4d cdinompatiRes ni&E &did Bdlecule

embodi ment, the H V/ SIV antigen specific nucosal and systenic i muni ty
further <Befing adeast gmaat @orfémwwe IREUnogeARtAEMENtRiVRIIEYS, BEtants, defptivesDl 03+

cell's, %d’m%ﬁcﬁsfhe%o@%ﬂe?em AN QIne TRARLYpelriBstorliege! | . [0035] I n anot her

preferred enbodi ment, the H V/SIV anti gen |nduces i mmune cells conprising

central [A¥ry in ansthes pr(éﬁeeml erghygmpentEpBethod ef indusingra HrapagrlinmpnedsficiengyrEM
CDO5+ %%SM) #g&m& %@%@%’%9}% ) c@r{'l%rlsl 00 hist eﬂngfb%ber

preferre 'V anti gen conpr an 1sofated cel
havi ng a?amram@delwwd,rartgergmﬁcaﬂl effedtive smount rof arglenlscmmmmefgp?@ev Tat - Nef ),
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ant i gen aspgai sbbcn’ﬁmmuclsall ané ﬂ;d;teaye; tnemuratyi cmsmpnemg exsqntbngsrespeclﬁnfb‘rcreﬂ lirigne
adm nisterin ed t i.on _conpri si. at
enst orEmiedfiuRE hiskPn kOGS R P aibien sBreiRAT N rep S FE S

i MmunogeBmpfisiag @mf snd OB4'I BedllS., Pietdrably, She dheipen/@rdifies cells coaapieRaindons

t her eof . &g@3ﬁ] diﬂ t her preferred enbodi nent, a heat shock protein
conpri s&% “of hsp70, hsp90, gp96, fragments, nutants,

derivat i[yess] Vali addtifer prefere® bt Be Hm'erswfannge%&‘aiﬁclmmc&mhmr preferred
enbodi nent, an |nnunﬁgﬁn conpri ses at | east one bacteri al antigen,

viral arfbyigmic impuniy further comprisgs Annate depdrific %?Htra&;ﬂ kﬂk?r odisiKhLR W4s "t her eof .

I n anot hens, PR 108" £eRMNRRhembRECD®t Besllse i s adninistered as a cell
secreted nol ecul e, wherein a patjent is contacted with a cell conprising a

nucl ei ¢ [88358 en&baiottsr PR prbadimeniHE? Bl ¥/SIY entiges indhessimmype selsed by t he
cell. | Qoﬁaﬂglhgeerﬁfa%%éﬁﬁt &Ibad| "epbs* éﬁ@s*?%rﬂect dry ?%MT%O@BW

syngenel C, het er ol ogous, {mgenel C cel S, i nes, conbi natl ons
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antigens 1n 293
having a plasmid encoding gp96-Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160,

fragments, variants, mutants, derivatives or combinations thereof.

[0037] In another preferred embodiment, a method of inducing an antigen specific mucosal
and systemic immune response, comprising; administering to a patient in need thereof, a
composition comprising at least one molecule comprising: a heat shock protein, at least one
immunogen, fragments, variants, mutants, derivatives or combinations thereof.

[0038] In another preferred embodiment, a heat shock protein comprises at least one of
hsp70, hsp90, gp96, fragments, mutants, derivatives, variants, or combinations thereof.

[0039] In another preferred embodiment, an immunogen comprises at least one of, bacterial
antigen, viral antigen, parasitic antigen, , tumor antigen, or combinations thereof. In another
preferred embodiment, the molecule is administered as a cell secreted molecule, wherein a

patient is contacted with a cell comprising a nucleic acid encoding the molecule wherein the



cells. Study design and inmunization reginent (Figure IA): 293 cells were
transfected with B45-gp96-1g-rtn and pl asm ds pCWwW- Sl V-gpl 60 and

pCW- SI V-wagoiodshd2zs were sel ected with 418 and checkedPlCoruseoognessss on of
gp96-1g, nef, gag and env by Western blots. Lane 1: 293. Lane 2:

293- gp96- ReTaNef - gp96- 1 g/ SI Vgag/ SI Vgpl 60. Lane 3: 293- Sl VReTaNef - gp96-
I'g/ Sl'vgag/ Slvgpl Grradiated cells. Figure IB: 1 x 106 cells were plated

in 1m fmbledde Bt saﬁdte@bﬁﬁxdcgll PINCALGE REfeMESerifdahdh, IRScen X ofablisefaSlopéls,
anti - human I%U’ ﬁlntl y for detection and human 1gd as a standard. Figure
e

1C: Ei ghPPgdFirelgie 5%“5%98%’%&%%3@1%%1“3% E’OIB‘QF’?%P“’E therepfiC cl ass |

Manmu- A* Ofposm| eC WitRerWeeRts @R dekdrfded infpot he study and divided in four groups.
Schedul e of i muni zation shown in black arrows. Macaques in groups |, II

and 11l were inmunized at weeks O, 4and 25 with
i ntraperitoneal | nocul athmgkstm REWE (293-gp96-1g-SI'V)
that secrete 1, 5 or 50 of gp96-1Ig at t eﬁﬁ?ate oﬁeﬁmcel | s/ 24h.

| rradi at ©84193 diigures 1@5& Sioe) theexpeession eEgrpdd-ligrand BBV axmgmlls 293 8iivi-grcaiup | Vf
| t,t
(contro Qeils Sﬂgﬁ}t ?e%g%%\,ﬁ@ rnga/r%u %n‘g gggrg@&ﬁﬁg&}a\fggc%ﬂ%&gsn g tr GR % 2E Wi | me o

the collection© tHches
bi opsi esB43J-904-rtE agd pesmRIApCTIVeRBivgp I6Qtand pOGBISB IV -gaxc (ﬂeﬂamemrselleaed elkes

51 V- SPeCh s Ol PR Loy kliof NPelcape B, 00 BISsUi Jmoaguer ey 8,507t od

into groups and T nmuni
|nt ra- peIl:anbanwl-gp%meﬂ“aNa]h@%UgVEWgag)fsmgi1|6B Lmeesctzezismemtn@%he quantity

f d i, ndi c d within 24h (by. ELI \acci ells re
Sy ot gisyiEes’ S @T6E frodlatel ol Bl tick * 6 sell e mldies B LadoLAd e vpoa

r eﬁel Vedgdp993g pﬂoﬁtéﬁ&ﬁ@%?ﬁét@ﬂngnebd%ydﬁ)lSA?fsﬁlg ﬁnt@-ﬁﬁé’ﬁ?h lg@’ﬂtdﬂbclfd@tfblftfétec@éxgﬁﬁ was o
col | ect a obt ai ne Si adi ent centrifugation ure

Sl V- Gageh“g}?a?%‘éf ‘i% ¥ %C %é%r]ﬁ §a‘%/{%%§’ag“e@§é¥5efﬂacﬁ9"eﬁ/& sarythe 81- 189
CVB ( CTRY4sk Nﬁ\ﬂnu@ﬂ)IMECM@I@MOQ&'135116%%&%&&3@%% fo ﬁ%ro@@kcﬁe%ﬁfe%@er

st ai ni ng In addltl on, cells were stained with nonoclonal antib
and anal {FRRizaion shawn i3 blackearrays. Macagquegiaaronps drl anddllomen mmeyiznd at Wé?ks t he

per cent aga .ad 23 @ttﬁmbera&%aﬂns&mi%hé§me@<ﬁat9@b§crcme@af§ (963 %@%H SSiFmpo! Nt
(vacci ne induces SIV-gag- and tat-specific %perl pher al

bl ood) . ¥f§Eed 9850 |e efERIGdE ablhe Fgyof 1t0é?f‘—118/§ﬂbl Imdla@éé&i ¢qll@ (et 1€) arePBMC of
vacci nat ﬁrggla[% t he
gp96- | g- @%@@gﬁt@gﬁgﬁ on Hﬁma(glbﬁgwrf)gp% 8%?55‘3%)@@6%%?%6& 3%‘%“1\{“#38‘&)@ | s per
2 x 105 rerrpsest tipgeff the egdiestian af BLwkyaiph nodeeBRASL \sed eectahmsﬂtyagmd panch&d | SPOT
pl at es "ﬂn"%@ presence of peptides pools of 15- meric peptides overlapping
by 11 am no acids covering the entire gag, tat and env proteins of

[0042] Figures 2A-2C show that gp96-SIV vaccination increases SIV-specific CD8 T cells

in the blood. Eight Rhesus macaques were sorted into 4 groups and immunized with SIV-gp96-
vaccine cells by the intra-peritoneal route. The number of cells injected secreting the quantity of
product as indicated within 24h (by ELISA). Vaccine cells were administered 3 times at 0, 4 and
25 weeks (black arrows), and animal M964 received 293 alone (control). 5 days after every
immunization, blood was collected, and PBMC obtained by density-gradient centrifugation.
Figure 2A: SIV-Gag- and Tat-specific CD8 T cells were detected by Mamu-A*01/Gag181-189
CM9 (CTPYDINQM; Gag CM9) and Tat 28-35 SL8 (TTPESANL; Tat SL8) tetramer staining.
In addition, cells were stained with monoclonal antibody to CD8p and analyzed by flow
cytometry. After gating on the CD8f" population, the percentage of tetramer-positive cells was

determined at each time point (vaccine induces SIV-gag- and tat-specific CD8 T cells in the
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SI Vmac251. Controls include animal M594 that received only 293 cells.
Figure 2C. Representative FACS plots for nonkey MB43 (group Il) show ng
expr essi omoab1o@ielR6and CDO5 on gated CD8 T cells (gray eomtusasoopbisn) and
Gag CwB+ CDB T cells (red contour plot) in the blood. Nunbers on the FACS
pl ots represent frequency of central nmenory (CM and effector nenory
(EM-positive cells as a percent of total Gag CWB+ cells as defined by the

expr essipetipleial 61028). %@r@@ﬁr{e&iﬁ%@%&%&ﬁ AR pddiid delie BrEA6 by - [ 0043]
Fi gures 3A-3B show the SIV-s ﬁg&{-@*ﬂ ne responses in secondary |ynphoid

organs. BFYRAdINacag ey aymgasute f Pl asepdotioving the epdrlg-¥t ect ed by
Manmu-  A5NQddifatigh. Sihel}gg)ﬂ%re@&:ﬁm N@ﬁfo@@iﬁg @Yﬁ)pef@d 108dellg %n§§ axis @me TTPESANL;

Tat SL8) tetraner staining. In additio cells were stained with nonocl onal

ant i body"EdS b&%\/lﬁmrealﬁaq%ﬁé&n E&ISRC&/@I&W e prysense@r Qfmeptgm poris @fl 5t he CDSb+

popul at irgfic pkRRIcHEVSBPALBY Of arthib LABEL hd bnt gned at
each tine Pp():oplt:}lri}t © vacc?lsr{ggl%du?:es -é)z‘ilg{-ﬂ%z?n tgef speca%% g%%rgcel ls in

t he perip¥epeds1pConpls lnﬁuémlémslmé?ﬁim recgpred ol 243 rells. Eigas 26): ot s for m)nkfey
?:/5623 g%g@gmén)catwyPAéS%%éw _ﬁdolnk y%g?l\@rdbap ﬁlg LRng l:){pﬁs? BOW @]925? IC(E))g '(I)'

on gate gray” cont our and”gag
cel | s (adatedRFDSIr cebls (ardy ¢antauh plot) ngdGagCMYy MGBI8 Trodle fred tontme plot) mthé week 26.
Nunber s b?d&dtlt}ﬁn@%cél t?li_gb’%ls ?(Rg é[nt h?cﬁxegé e%erﬂra}{ gl%%{)?yg&tl\{[)oapgr: f?gctry (TCM

and effector OSI ve ce s a pe ramer
posi ti veneo®iry eEM)Spo:t&fve eelth d3y pehentef et S AM B fcelGRRRlefined bRRbexpkeibn of

CD28+(:I% 4A- 4C show Sl V- gp96

i mmuni za 2(§r"’i1 gcﬁgﬂéwgﬁbéﬁhgﬁﬂ 9&%@?@7@8 T cells in the rectal
i, zed W £h 9006 GLVL byt b nt e merraaa Tt o e rmber of cel 'S
i muni zed wi [

i nj ect e§"&BY rlgg'lg% tﬁg %ﬁ%ﬁ?ﬁ%} SB?CI%@S%JJEFGI Were deteciedly Mpt¥i n 24h ( by

ELI SA) . AYaCATap B8 1CES9I MV EPEOINOMS G2 €RI9Barid THR 98815 S0.8 (FTPESANRE, ™esks), and
two ani mal s recej vefl 293 al one (control),., 5 days after every inmruni Zati on,

sanpl es KHEMET Halpipgs tefditiogngellhcrestamgd Wé’é%lﬁ"loﬁlﬁﬁﬂ@dﬁﬁ?c Raxdg- and

T raméi?
L OSSP ol i 5 0 XM RSl P,

st ai ni ngositiys OSHW@% %ﬂne@ﬂ |a§e%ﬂ@e $oiat (Yaesing indpcpohycgagnaid tatrﬂPPQ)fni?DS o CD8b
and analyzgdiniife feriphereIE! Fﬁéure@ths%wgl% fe@é}nteﬁme Fhe %?ﬁ)r gﬁ)ﬁk@y%éﬁn the

per cent age of tetraner- 1pOSI tive cel determ ne trne pol nt
The i ndi{&Paubl M} (@raupd )@a@Mmeegp Illﬂa\shctmemem@smedf cm&gmdecmsg onDot pl ot s

gated CD8 T cells (gray contour plot) and gag CM9" CD8 T cells (red contour plot) in the
inguinal lymph nodes at week 1 and week 26. Numbers on the FACS plots represent the
frequency of central memory (TCM) and effector memory (TEM) positive cells as a percent of
total tetramer positive cells as defined by the expression of CD28 and CD95 (TCM
CD28"CD95" and TEM CD28'CD95Y).

[0044] Figures 4A-4C show SIV-gp96 immunization-induced SIV-Gag-.and Tat-specific
CD8 T cells in the rectal mucosa lamina propria. Eight Rhesus macaques were sorted into 4
groups and immunized with gp96-SIV by the intra-peritoneal route. The number of cells
injected secreting the quantity of product as indicated within 24h (by ELISA). Vaccine cells
were administered 3 times at 0, 4 and 25 weeks, and two animals received 293 alone (control). 5
days after every immunization, samples were harvested from the rectal mucosa. Figure 4A: SIV-

Gag- and Tat-specific CD8 T cells were detected by Mamu-A*01/Gag181-189 CM9
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fromrepresentative nonkey (MP44 that has been vaccinated with 5ng of
(3096-19g-SI'V) denonstrating binding of Gag CW tetranmer on CD8 T cells from
rectal mmwo=aid@mmi2zaa propria. Numbers represent percent pofi/usetmanssne cel | s
within CD8 gate. Figure 4C. Frequency of Gag CWMP tetramer + (right) and Tat
SL8 tetranmer 1 (left) CD8 T cells in rectal |amna propria and inguinal

| ynph nodes from nonkeys that received 5 ng of (96-19g-SIV (Goup Il) and

control (OIPNEINQS; @R ¢M)>) &id m%-ﬁ@m&arwsm EHESL8)Tetdher StEin@Hg. tihe

percentage, tetraner+ c ***pn<0. 00l (conmpared wi th inguinal |ynph
odey | (8 Elluie staa wih radhbelosal Btegni. (GGG A0she v oM Ry and

Tat-s peCAﬁér%a@Q&mTth@@bw ﬂoBuFahél k&?ef@nt@é@&ftét@anfé DRt cHIATAs dete%iﬁb@nd
colon. At week 26 (5 days after i mruni zation) |am na pro

| ynphocyat é%ch(twmxe%c lﬁéwv’é‘?;lt@éﬁ for eash meskeydias besh piadisteljigprg pot Mtsand al |

vacci nat I I wer e
ot ect od i FRRSEHALEHAE, A1l dlot s Sl R AT i Sue OB EBLY®)

S| V- Tat -depwustfating bm@lngofé@ag SMtetranren omEDB/ TTeetls Qsms&t@mc@ﬂmﬁsﬁmmpna'at SL8)
t et
{1 equoncy BT SR P r R e R R MY el BRI Sl i

Wi t hin @Iﬁ9@1tamer Baight) amb”fa;ﬁ:ﬂttetrmn (leBir CORB T dedls peedalismaipe pteptin amer + cel | s
("=2). Fl ure dot romrepre t nke (t hat
has. beer e AERRATAP oS e 6 S GO A STy TOPURATabd 08el
denonst rracbnkﬁg (Grionpl I V)Gt wfeelﬁaﬁg mebmbdnaﬂiedin -ARH oflthe pStéhtigettétanmr’ es CD8 T
cells | a ia ob Lhed fr ct mucosa, jejunum il eum and

col on. glF%PFQB&%@@HP”B EEH{gUB‘Fﬁf’ ‘?5?1‘%54 cells within CD8 gate. ND- not
det er m rjeo4s] 004 6]gufds gA[ &5 slﬁﬁv thefGieag- ST akcdmrIfddegs gV av@Taispecifindpges Gag-
and Tat-]z&ﬁmflc CDB T cells in the intraepithelial co rtment. At week 26
(5 days affin @Féfn}%ﬁm?r %muquﬁwa%ﬁ% 9 AL RER RO DY ARE 2RI EIY  wer e

har vest eghnfun@@iiéd) fantiedproplia KRipkedytds BrdrdMhardidebd Fohn thbEontREmbaiaded nonkeys
(group I-1 IIé. rb gure ISGAQJ Sl V- Gg%yt g%%?. CD8 T cells were dglt&gcted by

Manu- A* G8Jo8R Yh@dfﬂga@we@mﬁkm\mup@@ éw)Gagrﬁaeosﬁ%C%tT sHewereic CD8 T
cells byde%é%ﬁa‘oﬁv\wa%{um%l?@ag%1§b§c(vf§T(EE§’9tN}NQMGa§L@M9} Slarerera gndireD8b and

anal yze flow cytonetr ers represent percent” of tetramer+ cells

W ih e R Barle brMm ﬁapﬁw@r%sw PES AN HbIH8) (rramere omd od.
Fi gure 6R.5homs ey fﬁ\lgzmass@m%qm ﬁsduxﬁcégwﬁ%eﬁér+(céi%4@0%mww%4)

denonstrati ng bindi n % tetranmer on
i nt raeplhlfrvélarlétat éh@mljan théﬁtm(lme D8lgateu Bersagpreskuirriveen & Shepfrtbspanteniage cent  of

Gag- CMB-(LeL N&is (‘n—2). Figure 5B shows dot plots from representative monkeys (M945 (that has
been vaccinated with Spg of Gp96-Ig-SIV) and control monkey M964 demonstrating binding of
Gag CMO tetramer and Tat SL8 tetramer on CD8 T cells in lamina propria obtained from rectal
mucosa, jejunum, ileum and colon. Numbers represent percent of tetramer” cells within CD8
gate. ND-not determined
[0046] Figures 6A, 6B show that Gp96-Ig-SIV vaccine induces Gag- and Tat-specific CD8
T cells in the intraepithelial compartment At week 26 (5 days after 3rd immunization)
intraepithelial lymphocytes (IEL) were harvested from the control monkey (group IV) and all the
vaccinated monkeys (group I-III). Figure 6A: SIV-Gag- specific CD8 T cells were detected by
Mamu-A*01/Gagl181-189 CM9 (CTPYDINQM; Gag_CM9) and SIV-Tat-specific CD8 T cells
by Mamu-A*01/Tat 28-35 SL8 (TTPESANL; Tat SL8) tetramer and CD8f} and analyzed by

flow cytometry. Numbers represent percent of tetramer” cells within CD8 gate. The individual
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cells within CD8 gate or percent of CD103 +cells within tetranmer gate.
[0047] Figures 7A, 7B show that (p96-1g-SIV vacci ne induced

Gag- C\VB- sweanfumwo@®8 T cells in lam na propria and i ntraepiush@bioadsoo
conpartment express granzyne B. Lam na propria |ynmphocytes (LPL) and
intraepithelial |ynphocytes (IEL) were harvested fromthe control nonkey
(group I'V) and all the vaccinated nonkeys (group I-111) at week 26. LPL
( Fi gur e dafy) foreath hfchkdyFiag bicea chBbedV\Ei’gerel Mbﬁdd(\ﬂﬂpﬂ(hs foth irephesomarh@mdnked es:

CD8b- PC5 10 C and t J‘I c C\vD d/ per neabl i zed and

st ai ned (M? ik@?%ede@onﬁag '§?g8f 513}7& W&“%ﬁlz‘@ X‘%\ﬁyggﬁ@cl fic CD8 T

cel s i sindepiielial @ipament (fepralmbdosa); "Nuntbefh. réfbsentPetcepl FGaglaMMtetramer*
represent ﬂtl Ve m)nke s Mp45 an& MD44 denpnstrating expression of granzyne B

within Sttt R8s ‘EthréFﬁérOf B3 Teellppjthin toamsedade-r epr esent percent of
gr anzy ngjofiy) cel hvasguwstml 5 SRy @h@gﬁ%txrgamrva&aﬁeqndch@é§%D§igg$5e%ﬁnc%88ﬁ show

SIV gag-, tat-, env- speci fic pol yfunctional CD8+ and responses
in | am rf&llpindpRing peoREa pict iptiegpithelial PR PaEENPIAXPieEY ranzy meBo d-amgnagireprizac ci nat ed
macaque [ ia

I yrrphoc;sll%(méﬁo Pﬁ&%ﬁg %‘F\‘??ﬁ’%?ta}\%@f}&t mgé‘i‘“’%e‘&s"‘mﬁhwg% g?‘\r/est ed from
t he contmmkeyrfglik\eywo gadalpthe v%}ccmamdmmkmégreub hihletyeek 29r dpb (Figutel 7A)

Sl V-5 pecd'nri & %ure 7§W?r%cled I/lt%%li _JL WL REPABGFed! %56'8%)?61% Fﬁld‘l %éipom s of

15-neric pep S over am no aci as coverl hg en
and Pol tgrapegicreemplex EEM9nﬁxélB]§brméduhecdaﬁid spémpt lfco:r@rzmtzymuBaﬂ?raqnencm opr esence of

nonensi ceI ai_ned face ggn ; b and
ant - copaRrs BB O b G nblR b dn il RTEROE HURZNO L 2R 1E e
anti - hmmfromﬁbprgsenw% markeyd MO arﬁilMi)M&ﬁrr&&straEngebr;ﬁes&An shgmﬁzyhiee} overal |
pol yfunct. naI i d CD4+ T-cell ons in freshly
i sol at ed’v J%ﬁ%ﬁr{:@ t 68%6%31; ﬁﬁggg%‘ﬂlgﬁrsWcSFthFIEE@%OFﬁ@BWé’Pe e‘feps sanpl es
from l\/amzithmﬁgz(glemsmamwgaﬂl mal MP43 are shovvn as a pie chart. Each col ored
pi ece of hart repr n roportions 2 .and IFN—g+IL 2+
responség&ﬁ?t hi E‘gf”ﬁ’é f‘c@aﬁ L#{% gotely BYHALR QOIXgi“%éona"l%g IS4 Th t he
center %ll@@ﬁbhs@dﬁleﬁﬁﬁﬁ 5564 sndtih@adpRheMal &ﬁgﬁ&ﬁ’@%@o@bs sekhsvdcempendi ng in
any way to gag or env stinulation, Fi gures 9A-9B show t hat

& p- OT- niace@ueﬁ sAF Wé%?é ® éaxsw@emré&wumt&m bmnr@srlarmﬁhomef gfL) mde
recei VEQn%ﬁltﬁ@h'ai l'yﬁh?hcﬂ: 15 @L} wkré-hafveftb®Ffrod tl@ééﬁtr&lhﬁ)ﬁk&e(g%u\bqq fQur

ml1ionEG7-gp96 i ght panels as vaccine. After 5

days, t Hacqinaes s : wgvy%(grog‘p EJ'-U@T SIVWS@gCI %Qpﬁ}z éad C%?f‘ Pdyesll respansgawers deigetphocyt es

(PPL),  \RinG360k bPEI-mlic hopRRARU S ide!trh -anfiftfacids covering entire Gag, Env, and
Pol proteins of STV mac239. After 6h peptide stimulation in presence of monensin, cells were
stained for the surface antigens with anti- CD8f and anti-CD4 antibodies, permeablized and
stained with ahti-human IL-2-FITC and anti- human- IFN-y -APC monoclonal antibodies.
Figure 8A shows the overall polyfunctionality of SIV-specific CD8" and CD4" T-cell responses
in freshly isolated rectal lamina propria and (Figure 8B) intraepithelial cell samples from Mamu-
A*Ql-positive animal M943 are shown as a pie chart. Each colored piece of a pie chart
represents proportions of IFN-y, IL-2 and IFN-y'IL-2" responses within the total number of
responding cells. The number in the center of each pie represents the total percentage of cells
responding in any way to gag, tat or env stimulation.
[0049] Figures 9A-9B show that Gfp-OT-1 cells locate to the mucosa after gp96-Ig

immunization. Mice received one million gfp-OT-11V. A fter 2 days they received four million
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| am na propria | ynphocytes (LPL). Figure 9A: Representative dot plots of
PPL, 1EL, and LPL on day 5 after staining for CD8 and anal yzi ng the

| ynphocytwogatoeoddanbers in the quadrants represent per @emusedooCREeo or CD8+
gfp+ OT-1 cells within the | ynphocyte gate. Figure 9B: OT-1 expansion
expressed as % s.e.m of CD8 cells at various sites. The nunber of mce
per group was =3 - 6. * P<0.05 ** P<0.01, ** * P<0.001 (conpared

wi t h EGEGBp9Y g%ﬂ!e‘ft@Bl)EG‘f Q%ﬁpﬂanasml"ra@&aéc% AlfeBs ahrvent h@(ﬁuency of gfp-OT-1
p

NI H 3T3- OVA- cells adm nistered | P nediate strong systemc and
nucos aI watanalyzedd eyeo‘rs pat@klp@ﬁbwﬁ:s (Iforlc)emmpetw@hlymboqﬁqs (iESD, agflp- OT-1 | V.

After 2 days fhieu) }vrﬁ&ﬁhﬁepgrw bk oRORBE Us'eﬁt-gave Fg&%@pbg 18! by i(pypper

panels) or 2 mllion NI 3-OVA ce pane I P as vaccine. After
5 days, antdayPradiqusieipg &ir (P8mnd @mlyzipgihe hy)@édgw tNumbqrmmrtb@Waﬂnem al

| ynphocy, %2{ i AP, a

I yrrphocyljtelggS E‘ltg&lﬂ%eﬂt peri 00?1((3%% gg)w ty %@%@tﬁﬁ]stﬁagh%h?cg%r% al¥ Pﬁ)r%ﬁrréelég% (Iarl C

| ynph nodpansiouleXiressedagfores.eidiof (Rfocedls emaaxbuwstes;loThepﬂumbsr dfmi®GEr glp, MN,
PPL, 1 EL, and LRL . o« it stal 2| n

| ynphocyt® "yat e. N&nnbg%g ? Og(gquadrgnt gx)}g Dlng’%eﬁ ﬁ'gﬁcxe Z%B?fgitl ve
cell s wi[poso | yiFpuesyDA, g}ﬁsﬂaowlﬁlaglNIH ﬁGBDVS&gmmIgcecblfs a@diinisteesdi®nddite i n 3 -
6exper|nents s at VI‘IOUﬁ sites. *P <

d
5. el 1Ml §Fpl SRR A s geBr T srrarinh Win ol BRI on
[ 0051] nguxm Zthstﬂle)il.]@céi‘hsld\vagﬁlllﬁhle@rB&(mﬂA%;s% Bdells pippaqiagag #bH glol% ova
Crosspri a an temc sjtes e recelve onem I ONn
gf p- o-'? ﬁvnﬂ_ﬁ éﬁ Q%a‘g?@ {pnuer pﬁ%%é Iﬁém%*e n’f‘ﬁFMb YIS BergensyAL gfo6- | g

cells IRpmwaeanasyze@w&hmtlme%h@ngtlylaphdaytegtIELﬁﬁeyerﬂs@atcﬁ%mé@ﬁes ppy, N
Peyer's patch | ynphocyt intraepithelia gﬁaoc tes Ls) and

| ami na d%‘é‘lﬁT’éPW*?r‘bﬂ?i&’@?ﬁ%‘s(iE’LPEéf}ton%‘h%PV&sﬁ%%@eﬁplwlt( aWénegFraer@rlympb bef or e

transf ergodedMING! Flofire 1BAS RefBlenta8 R &5t SRSORHIR, SPAMLR, EpL TEOMnd 1PR 8 M ce
and ( Fldgu?e 11 B§ nugﬁfnbeers rgpreeggnt ﬁig psZ?cent age of CCRI ]5]9(36 Lg)gé)rmng
a

gf p- OT- 1day &|affter %@m@g éorgiP aaﬂfitaéalwmaﬁhgimphomtgeat@ Nyrgbersindhoquadiaats hi st ogr am

shows gr i m and
gf p- OT- I@Qﬁ%ﬁ%aﬁﬁﬁ%@iﬁ gé(;&'g](k)%tﬁ flsélr(lel m?g oesang%?Ji(?Bgég%ﬁgﬁl c&fg%fngartnents

PPL ( das#eahsionie} - 6| e=per{merptstexgrepse @) ¢ % ﬂLPtm( sHEP8célis peyariBugisiigs. “of £&05gp96- 1 g
vacci nat4 9 tyspep ¢ istogram Cells from
di fferent gondpgpt menps%vr\H/gIri géoéﬂpggeﬁggwgprggﬁgg%néﬂ%%mgnd t han

f xed/ perlA@| | zEiueasd 1At Cabel thelrarcostl andéyspmiophegotapezofgpdBovagoss-

perfor rnl;e% LS ar}cgs.ysfg‘rrr]ﬁé sgtgg_ﬁpc%cfégegv%d rggerrl%ﬁl){oncg[g-g’lqﬂ\}.sAﬁegalt mgrate
IPI naaf

to spl e n-or
days they recelved two million NIH-3T3-OVA-gp96-Ig cells IP. After 5 days, the phenotype of

gfp-OT-1 was analyzed within Peyer’s patch lymphocytes (PPL), intracpithelial tymphocytes
(IELs) and lamina propria lymphocytes (LPLs), and compared with naive gfp-OT-I (before
transfer). FigurellA: Each bar represents the mean + s.e. from 4 to 6 mice and ( Figure 11B)
numbers represent the percentage of CCR9 + cells among gfp- OT 1 cells before and after transfer.
Figure 11C: The overlay histogram shows granzyme B expression in naive gfp-OT-I (dark gray
histogram) and gfp-OT-I that had migrated to different mucosal and systemic compartments:
PPL (dashed line), IEL (dotted line), LPL (solid line) 5 days after gp96-Ig vaccination. Isotype
control is shown in light gray histogram. Cells from different compartments were stained for
surface CD8 and than fixed/permeablized and intracellular staining for granzyme B was

performed.
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mucosa after N H 3T3-ova-gp96-1g i muni zation differ in phenotype and
function. Mce received one mllion gfp-OT-1 V. After 2 days they

recei ved waaomvdebazen NI H- 3T3- OVA-gp96- 1g I P. After 5 dagsjuskéve/opisemot ype
of gfp-OT-1 cells in spleen (solid line) and in I EL (dashed |ine) was
conpared. To determ ne granzyme B expression, 5 days after

Nl H 3T3- OVA-gp96-1g I P i nmuni zation, SPL, IEL and LPL were stained for
surface [ andrigaam 2 Mﬁgienlspe@ﬁma;labﬁymms tHat mag sk {d~§pﬁzén St igdettimap for

granzyme B was perforned. anzyme B expression in OI-] cells in spleen
(solid IMyreya aﬁeENH(IéaéWéergp?%lg)lmnaﬁ&atﬂdltfﬁrdfl {Phepofyipg ayd ma@loeo Migg ed. The

over | ay rbéewee%@mm&pg\? G- AN YAReD &&pfh%wceﬂea RvIRiIRA mhpzﬁTovAcga9ks and
i sotype control illed histo Representative histograns of 3 - 6

exper | il poTare g BenciEparfad> pa! itpRpeneplic 1 andiedbL. (eehsedocknce
i ntensi Was c&ﬁlzare@ pT@@&enn?rE%ra&?ﬁkP}?e%gﬁgwﬁ?('ﬂ(a%%ggi}{ ET?bVA Q}%%Zi%? thelial

| ynphocyt es am na proprfa ocyte ures D Or-1
cel | s t Haumupizgficn SBL tIELtahéLPhN@sﬁSitai@dd fm&i@.@c G113 emd hgpgfbéeldg puraceblizad i on

EXpress ngl}lftra lﬁ gst]alm flb t<1n " Th pe sefclnl fﬂl(ﬁrl tOkl ne
protein accumu 8 ? ﬁ} - - T I muni za | on,
gr:_NF:EELm Sl exh (li.(ﬂ’ld lme), &EL (dasi’mdtlmeb xmct]?)l( d(?b@td”lmelﬁlée cmpdre@Fﬁ?ﬂoelil.i)BB) 2?32:) M1
. ef e n Wi i
wo 1 i S i B Nregsionh g0 o 6l g heBbs briiab b e % 1
M rmnegs?smgr&j | Repiisserrativie lhlﬁ;ltogiﬁdnﬁl dfedcf@dpeﬁx?érftﬁiﬁ@foaxﬁéd 63|CEBr§&6@eI{ Ihen f1 i7xed /
abilize |ntr el | ul ar . st aj ni r . -2, 0r was
BZ; 1[T§r meciPETERS Y )e 510 it o) B’E?‘S‘?héaﬁgﬁ’?eéﬂ' }%%8%‘]0??1 %?s&lﬂ?tsgéhl&( Fi gure
13A) | th@epi(ﬂ’r‘dhgury@p s|IlPL PamifdFhrOptilyhgkdcytes- 17, and (Figures 13A- 130
gf p-OT-1. Nunbers in Bu adr ant s r epr esent percent positive cells within
the cDs [B%33%. FF@ﬂ'feé 1%133 FPdd sehthatapigragad tg thedptetinabmugosapfier aRPocke- |

expr ess%cﬁx%tle{% cfpr&ss TENOJ aﬂqued b ol IL Fﬁerdue@&erm@éenmap t58ke I%t@ﬁlp was " =
3 - 6. *P < 0.05, *P <0.0 n8are wth or- 1 PL, | een; | EL,

i nt r aepiacsHaryagion] @ﬁ%é@g@rﬂBNHLﬁ@ Vérﬂpﬁérlbmpvm@tm Bt éEd PN,
i nterfergvald whth @gut 1B&Y :!nﬂt{lﬂéﬁr@ns b OOrik SﬁN@EKﬁ%eélt% aﬁé% CD%L&H aper i toneal

i nmuni zation with sécreted | g increases frequehcy o + DCs and

ef fi ci erfirefpldipAdgin }a@re‘gltmr‘t)}ﬁ@)éslﬁgdnkfl ipgpmycire PP 8¢ mh—JdpherbolNi2ee recei ved
t mllJ T e

h\zgﬁr)vest e % F}aged%%\é%fﬁg %%plzlln g% @gﬂ chsngg;eneqﬁsﬁ‘ Sgar%é&f)? ;H%ﬁlace%ﬁlé Cﬁ?g;ﬂ\@s Il and
CD103. Rhepuifxed { pgkmeatEzsiduang infrasbléda seinigDior [FMH [§H2% oMECT Tvageribimdd gh+
cells e%&)?@%é&tﬂg’e %Q&S \é\ﬂowgar?ef (ES% geefﬂs cz%preéQ ﬁl%l'd: gﬁreal g) IFN-y, (Figure 13B) IL-

2, (Figure 13C) IL-17, and (Figures 13A-13C) gfp-OT-1. Numbers in the quadrants represent
percent positive cells within the CDS8 gate. Figure 13D: Frequency of IFN-y and IL-2 producing

OT-I expressed as % =+ s.e.m. of total OT-1. The number of mice per group wasn=3 —6. * P <
0.05, * * P <0.01 (compared with SPL OT-I). SPL, spleen; IEL, intraepithelial lymphocytes;
LPL, lamina propria lymphocytes; IFN-y, interferon-y; IL-2, interleukin 2.

[0054] Figures 14A-14D: Intraperitoneal immunization with secreted gp96-Ig increases
frequency of CD103 + DCs and efficiently upregulates CCR9 on responding T cells in vitro.

Mice received two million 3T3-ova-gp96-Ig, 3T3-OVA, or PBS. Peritoneal cells were harvested -
on days 0, 1, 2 and 5, and stained for CD11¢, MHC class I and CD103. Figure 14A: Absolute
numbers of CD11c"€™ MHC class II """ cells expressing CD103 within PEC cells. Results are

the mean + s.e. from three independent experiments (three mice per experiment). * P <0.05, * *
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the nean s.e. fromthree i ndependent experinents (three m ce per
experinent). *P <0.05, *P < 0.01, * * * P < 0.001 (conpared with PBS).

Fi gure 14ABO 2Phvasod2gpi ¢ characteristics of CD | chl gh+ WaECUS200b@b5560 cel | s
fromPEC 5 days after PBS or 3T3- OVA-gp96 vaccination. Figure 14C. Sorted
CD103+ and CD103 DCs from vacci nated (3T3- OVA-gp96) and non-vacci nat ed
(PBS) mce were pulsed with 2 n M SI I NFEKL peptide and i ncubated with
CFSE- | abrek 6d1OT* I Pce0.D81 @bmpdred with PBS)].:EIguréJM Rhiensteisip drthcregistiogkof cel | s was

assesses. af t @l i%en DY f1.0w try. n and.s & fromtwo
o ver eIl w620 R S TRl RO 413 AV EraPB8 sl i, T4
Pl ots ar@ct %@feﬂiﬂ]lbltoaf fhndecmfo3r\m:siffbdemaldaed (mmAr@gs)Sand kE&Cyvacpited oneal
cavl ty; , . car nox scel n | acet at ccrnlm ter rTB.j or

hi st ocor{%?) IBjcp Mete &5&3 § H@fl\ﬂ%&b@tad §%V%L. §E lf?ele%nhr. tic

cel I. [ QRBOd: e s 3. @@R*)l)'é@espgﬁduﬁg OF-1calls veRReses £er fda ﬁﬁgfﬂdwpl c Tcells
after gp96 vaccination is occurring in the peritoneum 1+ mice

recei vedYiomst Resudn arsmeamgnd $p dom v eeperinggpiss *of 8105 CESE-J Pelcempareshs. 2+
OT-1 trangf @h1domsi tiki2 74D Mots afd ﬂeﬁx@&ﬂé&nv@&%@%ﬁﬁﬁén‘aéﬁt%@é{m@& “ﬂé@ ( LN)

cells were harvested on days 2 and 4, and stained for
CCR9. Fingtitoseal 5avity Rebbls sathpuyilupresein dlme@tte yuceinistidy] estam MBIC.omie expreSS| on

and of fg@@d file of OT-I
cells i (r?]:t %@htﬁ%ﬁ@eg{éﬁgﬁa@a lé asgglﬁéﬁ?:cl g%h;d?ﬁg&lléwlpl ngray filled
hi st ogr d06@55] Fi ghigeres 38A-16DnBriginggbr gchm@omdfgubmlneﬁtcal@p@f@f g9 ansfnatiord

onior yanebElmiip i peithndunf Trled 10 Bl B (kb frofibn SPADVA B 1218 ABh eV

sof t war efteiRBRSH-tabeled EDABANOAHdraasfer. (ofig m[ﬂldinM)Vekplﬂlbneﬁbmtdsnesaltsruﬂyﬂﬁh * P <

* x x >< (0.001 (co red, w I, sent nean
o o of TPABAD Bl Es Lo st § dndh Rho g @S cDAS2. CBE Wi BRBE: Tt oo e
wi t h M Wiguréi $ArrRepildsétatizve dosloe Mistd gean SERGERINdxpieisdon aid of CHSE |dgutidhdinc ed

et O ot L O A S ST b S Shoul SuhEl eoC el

M.N, nesedigitics sﬁowmh gf9dRIed hiXograt@n tidutd L5B: elre; gr@ESEowmé axaﬁifdgu@f escein

di acetate suc 0056] Fi I ntraperitoneal
i muni zé’ﬁa%fﬁ” Fsg%?lé‘féhgﬁﬁQ%T%gfe W%&ﬁ?@%@?%éé@%ﬂ hatldveyst eni ¢

I mmuni t ine@eeRreds vt divisiREA ARERHA b3 FIbvIB s St softivhidU Ra5UIO Bre nKBdh
simlar stem c i nmunity; vanl?lnal and rectal instillation of ce

secreti ﬁ‘ﬁgéﬁ Jeom raredeEness- 3T 5 0fichE A1< A *Sy'sk &fQo! |(?ﬁﬁﬂﬁrqd9“”thl@l’1%@)

recei vegiigne 5t lﬂa‘rsor@plﬁéélhl hbg: gt rbfﬁiE ;Jerc'er\rfa%ep(fj@@ +OTHPRYRs [ We 3514 + k prxc
3T3- O\/A-g 96-1g cells were injected erent routes: |ntra eritoneal,
.001 (compared with MLN). Figure 15D isa schematlc representation of gp96-Ig-induced

activation / proliferation and migration of OT-I celis to the intestinal lamina propria after
intraperitoneal immunization. PEC, peritoneal cavity; MLN, mesenteric lymph nodes; DC,
dendritic cell; CFSE, carboxyfluorescein diacetate succinimidyl ester.

[0056] Figure 16 shows that intraperitoneal immunization with secreted gp96-lIg stimulates
more mucosal ahd systemic immunity compared with subcutaneous and intradermal stimulation,
but similar systemic immunity; vaginal and rectal instillation of cells secreting gp96-Ig mediates
only mucosal and systemic immunity. Mice received one million purified gfp-OT-I1 IV. After 2
days two million 3T3-OVA-gp96-1g cells were injected by different routes: intraperitoneal,
subcutaneous, or intradermal; for rectal and vaginal immunization gp96-Ig-secreting cells were

instilled. After 5 days the frequency of gfp-OT-I was analyzed in spleen (SPL), mesenteric
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subcut aneous, or intradermal; for rectal and vagi nal imunization
gp96-1g-secreting cells were instilled. After 5 days the frequency of

gf p- OT- 1 wexoswmbozged i n spl een (SPL), nesentericlynph mouas2qobodEsp) wi t hin
intraepithelial |ynphocytes (IEL), Peyer's patch | ynphocytes (PPL), and

| am na propria | ynphocytes (LPL). Results are the nean and s.e. of 2 - 4
experinments (2 - 4 mce per group). * P <0.05, * * P <0.01 (conpared with

i nt r aperlymnphaedes (Mbdin), Méithingntyaepielial Iy BEPhOFSORERT PEyrspash lyngdweiesl aspect s
of the i f |l applications
for ill L@?ﬁg%b&;ﬁmﬂ{ﬁo@pﬁ flja&bgytgig“ toog“t atﬁ{‘ﬁ’l‘;?r“‘gr"‘%‘?;)%g)é’gg%“?u c details,
rel ati ortsrherpﬂentsa(adr dmaichpeisgroupd. $&t< 0.05 t""rf"fsowdc(mmmmi with intraped®nedlandi ng of
t he i nvent e having ordinary skill in the relevant art, however, wl|
readily Pléruélbzﬁp “that the invention can be practiced wthout one or more
of the specific details or with other nethods. The present invention is not

limted by the illustrated or i 0 C vents, as sone acts nay
occur in different orders an&dﬁf%bﬁéﬁﬁpiiﬁth ot her acts or events.
Furt her ooy NotSeddrdl abpebtd %f!h@tirﬁ«@n@&rtzﬁe BdsciidedBEIdwaVith refedicé Rtxhaple P! ement  a
met hodol og]y in accordance with present invention. 0058 .genes, gene

names, apaleERes foF Blysteatign dltete%% beuwgfwﬁ thaf BUMGTPRYREEH T 6@@1% relaipRshipst o

honol ogsdnﬁ RRMANYre IRTEHIER Hr&hdé"ﬁ‘fuﬂhm&é}&amlﬁé1h%§o§n©né%h@%$dlﬂdr§C| osed
herein are applicable. Thus, the terms include, but are not limted to
genes arsdilljariee telewant axtchomversn Wikirardily deroenive bat the inventign gen kamseticehat  when a
gene or gane:

di scl osure ?s&feg{ilg%%%ﬁgo p%‘é‘ﬁg%t?r% ar(r%{}tho ?ﬁﬁlogéi@eﬁ%‘%sgﬁgﬁggﬁ@nlg gcr)tpr et ed
as a | i nimitedibyrthailbgietedtonderiog nf a0kt orlememuaewmetacaplpﬁefaqcsuron diffietont ¢rdets cat es.
Thus, for t ed to
Hee butt ﬁ/%%é‘&}%hﬁ?m@‘?{uh é?ﬁerrga%) r&géfrU @eghﬁh Whﬂ&g%t‘% ﬁm&ra%ér%acg% e%tn{sE'a;el ate to
mamal i aaquitedlteintplednta awdlodoibgbomaemﬂdameqwehnt}eswacre invedtgonded to enconpass
honol og(r)l ésﬁnd/ or tshol Q gusS (ﬂeesneano gepe., e&)ﬂg&t sar rol nde%t her ani mal s

i ncl udi g cl>ltg PERPEEd e Gt he R‘anﬁafg c 2 eh |ans reptil es,
and bi r dsrrespon¢ otoriolad fiemumgispandssor wiieh tge n@ﬁpcmmonumidenerhcﬁle lddclsmluences

are humgn. .[ 0059 l e 0 rwi se, def.i I1.t i t echni cal
anG DTt o 2w TRio R G Rende ol e neimu i Ga R bEeEE S
gnfler st Cﬁi’kdn bmmagd)fnfmr dnihxeamc;ersgdfddl thatlv\gleﬁ E@er&l’otr gbrz pﬂ&ﬂmﬂﬁma@?}mwagt :c on .

el ongs. V\A e rthe under st at terns, su as thqgse erl ne in
cormont yPENE HebTgrlAREiosER MG e ' by B BrLa R aT ANy e Hg ¢ ha

i s consiggta@iitalibd nless the context in which it appears clearly indicates. Thus, for example, for the

molecules disclosed herein are not limited to mice but human molecules are preferred, which in
some embodiments relate to mammalian nucleic acid and amino acid sequences are intended to
encompass homologous and/or orthologous genes and gene products from other animals
including, but not limited to other mammals, fish, amphibians, reptiles, and birds. In preferred
embodiments, the genes or nucleic acid sequences are human.

[0059] Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as having a meaning that is consistent with
their meaning in the context of the relevant art and will not be interpreted in an idealized or

overly formal sense unless expressly so defined herein.
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their nmeaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense unless expressly so

defi ned hwoeprdead26ni ti ons [ 0060] The term nol ogy used kreraiseommeisor t he
pur pose of describing particular enbodinments only and is not intended to be
limting of the invention. As used herein, the singular fornms "a", "an" and
"the" are intended to include the plural forns as well, unless the context
clearly indicates othermﬁse Furthernore, to the extent that the terns
"incILuhég% "includes", "having", "has", "with", or variants thereof are
used in VW@V”the detalled descrlptlon and/or the clainms, such terns are

i nt endedobenjbe iThe kdﬂ@inmgy asea heRAE ForShd Pulrgdse bk rbirteRartichRe BRbddihags "

[ 0061] The te prox mat el y" neans mnthln an ﬁéﬁgﬁtgble error

range fdmlx lﬁa?ttlmeaffesfo %H ing gf @%t@?lﬂﬂ%ed\swddﬁéeﬂbft MY §Id11 in

the art, awhigh g ble iSRRG inBluldiht pRital AWHs bHFell, RIS the cRAE LRt
determned, i.e., the l[imtations of the rreasurerrent system For exarrpl e,

" about " lé@ﬁatﬂfeféherwsﬁhf‘#ﬂhf”mrerfﬁﬂt@ axteahthat the tgryesaineluding” "tnafémieS"p'ehavma

practi cempdr t'vbi@l"a& var1ﬁ'lt§lﬂ§1@§ftdré/ﬁ'ge¥nn iHRPME detai® d@R%Btléh AN EheQUaid 0 20%
preferabl y Up to 10% nore preferably up to 5% and nore preferabl y still

up to 1%491ﬁteamgwemendaql iocbe inglesiverineimpansy sinylar td theitenm ["gomprisiigr espect to
bi ol t " f
i ol ogi gﬁb r;ys 9{*1’{@ E’Jotﬁﬁf‘o?] 5%_%{00 ﬂaelge s S thilF: %c&;ﬁe{ﬂlékxﬁpﬁa%gé'%? r% d

magni t ude, prefera nor e pre er :
a val ue.pavfoaitag valae bs dﬁtﬂnained/hj/ ossofardinae siat it ant,nwhlﬂewalp;lspcr:dan pghomnd

clai ns, unl QL herwi t rLm t I

accept able teFP’%lPeran ur?dér {?ggmg(??ieéﬁ} ar '@gﬁ& Ofﬂﬁgﬁ‘%}gﬂg%%é@ﬁ%é?&[ 0062]
The ter mﬁémpléu’tabsutbcanenﬂmmﬂam hor momhee 1rsenpod deviation, pm:dmtpracaiuesinnge at.
statistically. measurapl e i nduction_.or G n a ere se over a
cont rol AtarttirF0 WA rmnen dGmel e AtChERTT e b B BT e PEERRE B oen
adm ni stterseq aanefleré{bliab!lyfsﬁle up wdle6 bf @ gived vzfmh aﬂﬂteﬁmﬁmly,cpfarttchlarly withne
response resul 0 | acti c r t her apeut i resp in a subject.
Excanp! oSeBF nriRE LSS SLP AT FrBF B e BRONEL 61 ogr S BN

i ncreas qsiefrefamysmn@ S-félﬂ antl e Rfbrad@Ithih 2618, 6fa viahit e GWHegpabticuRk veli@at e

pat hogens. . The enhancenent of | mune yesponses to tunnrsﬁ%angl-t ynor

r espons €45 desgROCHR i SPRIBHEAT MY ABEFTRIBeTYE® SRt deeTUfBPY” BF* 1S ni nat e

exi sti NowiMARA Gecept@I6 dror FiMEelfSr the pAGEIIMS afub SIHTRIYe [funyed! | ant” is nmeant a
fragment that is at |east 380 am no acid residues in length and is 100%

i denti caf0¢d a dbAtTHY wgceﬁef %qhawceéﬁn {HBUSIBIPPRRS, lsg%ﬁapbféﬁfm%stetrstlﬁ%lm ein,

enhancement of the immune response results in a prophylactic or therapeutic response in a
subject. Examples of immune responses are increased production of type I IFN, increased
resistance to viral and other types of infection by alternate pathogens. The enhancement of
immune responses to tumors (anti-tumor responses), or the development of vaccines to prevent
tumors or eliminate existing tumors.

[0063] The term "active fragment or variant" is meant a fragment that is at least 380 amino
acid residues in length and is 100% identical to a contiguous portion of the peptide, polypeptide
or protein, or a variant that is at least 90%, preferably 95% identical to a fragment up to and
including the full length peptide, polypeptide or protein. A variant, for example, may include

conservative amino acid substitutions, as defined in the art, or nonconservative substitutions,
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including the full length peptide, polypeptide or protein. A variant, for
exanpl e, may include conservative am no acid substitutions, as defined in
the art, wo2nmvmeenser vati ve substitutions, providi ng t hatcatusb@asssseo g. 10%
25% 50% 75% or 90% of the activity of the original peptide, polypeptide
or protein is retained. Al so included are nol ecules, fragnents or variants
havi ng post-translational nodifications such as sunoyl ati on,

phosphorprdrading thaghtyeasisyd. d 09605 % s34, 8% I90BNIf she aativdtyt dfehd driginal pepOde}] Unl ess

otherw se indicated, ,the ter "peptide”, "pol tide" or ."protein" are
Used | niehERBGes ol Red 2 sh ey molivb ERepereerdnrels Buf de
sequenc gpstatanyRiidtiaNBodifid&dns §1H @ fumbyButib @ pRbsphadyladel glycoRfion)§kei N t he
context of a polynupleotide sequence, nmay enconpass a pol ynucl eoti de
sequenc@?i@ltaeBdtedks wild type gene. This definition may also include, for

exanpl e,jo06¥) | el Unless otBdvise SrdicatcAPRE tedifis "pepfidl’ UihBlyp&§Ridb'C& "pRfein"RA Y®r phi c”
variants. A splice variant may have significant identit Fo' a reference
nol ecul dntesshanggpbly hejeincattappap thpicadly dhayrreigr @rpeptide| sequsaees ol vaseing siges.

bol ynucl i des 1iiert Ovihher 0t SeaPh ) kel ore SRR NI D EIENR REPCCSST ng.

i
The corr ndi ng pol ypeptide may possess a ~ functi onal mai ns or
an absereseonfasgiopelymisleoBisseiusscangiatediio ¢ walddypsaenen Uldlisdefindion s@yubbnces t hat

vary fr e i @S .1:0,.:aRQ w n X - pandt | o Ut T L) ' he inyention
ore) var (AR ERRENAS hRiBoSEL: o OT bl St bnmb i Far R 07
one nut apliervarianttniey havcdignificaatidentgye tpurenefeeenaci cholvenyle, ibas wilk generally hayeed nMRNAS

or in polypeptijdes ose.structur r function g nay, not al tered.
Ay 0 b eroeREBE e e SRt A leina @i St e XuRE mRRACL | PEr T
forns. @oeoessingniihaicowesabndidpapoigsptideahayiove@sy dddigiohdl fivatiodh iemaificorganer al | y
ascribed,to nafi ral del etions, additions, .or substiéutio s of nucl eoti des.
Each of PHBSEOLdARAUISy PPEHES NARAT!S S PURBISIROLTAIenESS hef visg SR BIFIRAR b t he

ot Iher S, aagmeno rorrmftﬁlu{a'r mrﬁﬁly }mﬁaing'entm aﬁe?qtuemgefwi[lcﬁgﬁékengrpa)éiws.uvaﬂiaml

pol ypepti des genera Wi ave significant amno acid identity relative
to each BOHEMN f?@%_&ﬁ RS LatipR %ﬁ?lu?lswa_c@a?quareqe&ﬁg MY £33 Braltedct eot i de
sequencenRNAS oPRpolypbihtRies YRGS sPRIWE 8 fuhStEbn\thA/UR Infay Bbt B DeMB8N ABPBRLES -

Pol ynor phic variants al so nmay enconpass "singl e nucl eotide pol ynorphi sns"

(SNPs) dPus3l QpTesoBRISR BERCITHOYC PoNCwpiice P MR FH8HG fTRY detmien i e varies
by one haafres thafqibé ARAD il aR B aRBbédWing@Ed ¥QetRthns, didfiofX 8Pl €, a
certain population wth a gr opensity for a disease state, that is
suscept issbstifutipng efrmyglsotides Kachipé thesq Ypef clmnges/may reurpdangnerdn edubisdioni ncl ude
nucl ei ¢ @ s o] Sifelof thottink &R §Rkn BRALIECAL T ON,

[0066] The resulting polypeptides generally will have significant amino acid identity

relative to each other. A polymorphic variant is a variation in the polynucleotide sequence of a

particular gene between individuals of a given species. Polymorphic variants also may

encompass "single nucleotide polymorphisms" (SNPs) or single base mutations in which the

polynucleotide sequence varies by one base. The presence of SNPs may be indicative of, for

example, a certain population with a propensity for a disease state, that is susceptibility versus

resistance.

[0067] Derivative polynucleotides include nucleic acids subjected to chemical modification,
for example, replacement of hydrogen by an alkyl, acyl, or amino group. Derivatives, e.g.,
derivative oligonucleotides, may comprise non-naturally-occurring portions, such as altered

sugar moieties or inter-sugar linkages. Exemplary among these are phosphorothioate and other
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for exanple, replacenent of hydrogen by an al kyl, acyl, or am no group.
Derivatives, e.g., derivative oligonucleotides, nay conprise

non- nat urwbl2gtoaseazsr i ng portions, such as altered sugar POBIUSR000H6I500

i nter-sugar |inkages. Exenplary anong these are phosphorothi oate and

ot hersul fur containing species which are known in the art. Derivative

nucl eic acids may al so contain |abels, including radionucl eotides, enzynes,
f | uor escsifur @gmmilsg speharmmulmlm daowemin thgmtﬁerivaﬁvmm@tcrﬁctds age alss contain

substrate ct or itors net e and he I i ke. [0068]
A "deri vlﬁ!?eizl% L@&gjﬁ ?ﬂ‘ﬁc%g ‘g ‘fsg@ ?rgscﬁ'ﬁélgﬁnﬁsafhefrgﬁl%'&“fep Por exanpl e,
by gl ycogydnaddenio agérey yubatrates) cofpdst@s,phmbiydr@,tmgneucquhfo&ts; and the like.

reduction/al kyl ati on, acylation, chem cal coupling, or mld formalin

t r eat meno6s) dera "datli/atﬁe nf&ﬂyp@bﬁdb d@@e;maldiis‘dnedhdmrﬁcm‘lﬁ@li ﬂ;raxaﬁﬁpﬂegeyabl e | abel,
ei ther di rectl or | |re% cI #&ifnig, bél not l| mted . to, g .

¢ adli of soHHe 1 qn, sy AeRPRosphiryleHoR, sl 4 R g poucH gRlEly ep. aaiPh-Brital ect o
i's any g@uptigs oethBd®fhalirtr&htmend nldaﬁmude ma} kRGBS MBBified tol datainRelRaNiaBI el t her
as an autononpus _unit of polynucleotjde replication within a cell (|

capabl e lel.redper dirgetyn “Eﬂd’ifé‘ily’ incdudingn byt 5at lirgited teya radipisefopss Ha%rﬁ@antcawam e of
replicatdy Q*}np)ébé]nsel’tl on into a host cell chronpsone, having attached to it
anot her ynucl eoti de segnent, so as to bring about the replication and/or

expr essi rtamsg?f t DG 'RLIr8GIR T SEY NPy -gerdtic bRReRt, vgcagragnidng{rmgson@u\hr@re not
limted | asm ds, bacteriop hages and cosm Vectors may contain

pol ynucl l@b@\il@&m@éweaﬁ@e@nvmwwnap Pﬂé@@@ﬂﬁ@f@]&%@?ﬁ within picglh(i orfapgble
i nserti of Qfiichith MAGLRowWn o) daridzechdaRAlafble! of?éwcétfan 8} fiRGkioh o a

expression of the attached segnent. "Such sequences differ” depending on the
host or chsi esthehromeyoma dkvingatiachedde etrangtéeru@h@é@lectt@e aegment, s¢ piadeing phaubn,

enhancery, SAAHENGESd G SARLEARS (i AISRRAIHAR. sUilHOSTEL g Ngashbe

sequences and transcription and T Tansl atTon term nati on sequences.
Al t er nat linvigddyto, pdaspridss bactsmiopkagepand cosyidb eV ecdqraliap corftain polpnucleptidx pr essi ng

I
"t egr at iR SHANGE nRLAIS) SrERROAGH of IELRbEoME MY il BRCEERNRE can,
"t r ansf candedéffat theter@asioaaif dat"attached mubni rRuel sﬁqamg%d]ffyr depehdingfoarthd 0 t he
process b red oduceq?lnto an

whi ch_exo 0 ntr

o opr i A i PR bl il P U Rl Bl Al SH0ERp ot oo
cel | s whiatreasa tiaheripti@e rib&dmeNAndisg m&rsd@reﬁcbs caﬂcpahismmifon laﬁcpﬂrarsatmron in the
host cel ] . %E)I cal | %\ﬁbl e t ansfectl on reglui bes t exogenous DNA
bt ransPEH PR Sraisles (CRTLENE ERAOr " NE e B FBPEC AL UL UEROR such
as for exRRNRidRqi¥ied probucdldndoded Guedif &ithfaligaivifoe irfiegdtion BF Mk ivectsigifiost ance,
whi ch enabl es the sel ection of the stable

host cell DNA sequences.

[0070] The terms "transformed" or "transfected" are used interchangeably and refer to the

process by which exogenous DNA or RNA is transferred or introduced into an appropriate host

cell. Transfected host cells include stably transfected cells wherein the inserted DNA is rendered

capable of replication in the host cell. Typically, stable transfection requires that the exogenous

DNA be transferred along with a selectable marker nucleic acid sequence, such as for example, a

nucleic acid sequence that confers antibiotic resistance, which enables the selection of the stable

transfectants. This marker nucleic acid sequence may be ligated to the exogenous DNA or be

provided independently by simultaneous cotransfection along with the exogenous DNA.

Transfected cells also include transiently expressing cells that are capable of expressing the RNA

or DNA for limited periods of time. The host cell maybe a prokaryotic or eukaryotic cell. The
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transfectants. This marker nucleic acid sequence nmay be ligated to the
exogenous DNA or be provided i ndependently by sinultaneous cotransfection
al ong wi twothm/meaaegenous DNA. Transfected cell s al so i necmas2amansoent |y
expressing cells that are capable of expressing the RNA or DNA for |imted
periods of time. The host cell nmaybe a prokaryotic or eukaryotic cell.
Thetransfection procedure depends on the host cell being transfected. It
can |k ncl Meff ﬁmm@en@]eﬂmngmmuﬁm?ai Isbéng tFangfestéd. usc@?naaielpaa&gmgrt&ct f
upt ake of the ynuc) eot i Transfo n.can result ipn incorporation o
e T s PRI E Sriars s A S RP R B FOGE. TFoSREMARBRBhCo. of t ho

i nser t ecrefdNin Mcbiporhtibh 6f A ﬁiserfé@'DNA "ht@ R $Ehdind &H1HB hd¥del @ theMaintenance
transformati on/transfecti on are wel known in the art and include, but are

not | i mi¥tdke ingerted PNvwithip thechostgsll I%Elléﬂﬁmd@rﬁﬁ @ﬂ@h?ﬂsé’étl on, viral infection,
par ti cul @inkpsrhaRhinaait@tn 4R 188ln 200 AY ahd'Bichid, ‘%Gttdré’ﬁbt h%t%& td, | apek ation,

| i pof ection, calcium phosphate-nedi ated direct upt ake and t [0071]
The t er ninjcpiénsy sushas micgeinjsption) yiral étféqt@n,tmﬂwe’@dmphmﬁlpn@eml@lt a@ﬁnoklarSyot ic or
Sukar y Otinfecfidi bRe@bhaliBE IR ANVl ib AR PR Bleiaff ot Ihiale i faRRD| € f
expressing a proftein an S been, used as a reclpien

expr essil@f7Nect dhsteon "tmsheqil" geenalfygefeDNArecpbinialt cdllseprokarpoticras cdcammm

et or of Gon AR RS B MY SARGAD, {REbablcTR A E AP RN TR cor ) s

fi brobl dss beensusedm:efebment-ﬁK@aﬁesamd vm&s oebdthe trahkfoydEA any marrmal ian cell

line co eu d Q073 i 0 (o) dulator i's
neant au@&réoun %preg?‘]f‘?l 71% fftg%rf gg%g {hﬁtgqavf eeﬁ%’?ﬂj‘}fbﬂ&g&?}& (i.

sti mul atlﬁsochmmmmeamoamDNmmrlmm EBRaMHie)indhide] mueasmmarte&ﬁmu@ c(ells e.
reduces resse S 0074] "Treating" "treatnment”
of ; st a‘(’ﬂ’é bﬁ?ﬁ?spf)tFIBéF oﬁ%g&ﬁgu’{qewrﬁ%‘%ﬁf 3@%‘%@“{“«’( Yy ?@Wé]r‘ﬁ‘ﬁ‘i’?g%éi? ¥ B ng t he
appear anged.of cli n| cal or sub-clinical synptons of the state, disorder or

condi tion _{iivel |n a manmal that may be afflicted with or predi sposed
to the P& B T RUOER Sy PT oBEE ineany 8 copgyr ORPESEn di spl ay
clini Ca'su@d’tan‘éb‘ﬂﬁf isﬂhﬁl@hog‘éﬁlﬁm@ﬁﬁnﬁlﬁteﬁ bEnstabEan iHinfAE d8porRE) Gondi tion; or
(2) inhibiting the state, disorder or condition, i.e., arresting, redu0|ng
or del ayPyneergasiv (bp dedeessr Sﬁmesmsﬁﬁ@umreépoﬁéq)apse thereof (in case of
mai ntenance treatnment) or at |east one clinical or sub-clinical synptom

t her eof ; (0841 ( 3) ﬁéﬁt%vphére@%nﬂl%éé@@ disorder or gendifiandngludgs S EFI8YENERS ehe

state, Qleﬁa?fn@@l’ie edrE bF $1R¥aPbr Bb- chﬁ’i@ﬁtsylggt%m@t)f iht Staf@! 4i84r@& or 8dndition
sub-clinjcal synptons. The benefit to a subject to be treated is elther

statistidexs! p}g}ng ]qu@g\lﬁbat@?ayép afftigfed with or predlsposed to the state, disorder or

condition but does not yet experience or display clinical or subclinical symptoms of the state,

disorder or condition; or (2) inhibiting the state, disorder or condition, i.e., arresting, reducing or
delaying the development of the disease or a relapse thereof (in case of maintenance treatment)
or at least one clinical or sub-clinical symptom thereof; or (3) Relieving the disease, i.e., causing
regression of the state, disorder or condition or at least one of its clinical or sub-clinical
symptoms. The benefit to a subject to be treated is either statistically significant or at least

perceptible to the patient or to the physician.

[0075] A "prophylactically effective amount" refers to an amount effective, at dosages and
for periods of time necessary, to achieve the desired prophylactic result. Typically, since a
prophylactic dose is used in subjects prior to or at an earlier stage of disease, the prophylactically

effective amount will be less than the therapeutically effective amount.

-18 -



perceptible to the patient or to the physician. [0075] A "prophylactically
effective anount" refers to an anount effective, at dosages and for periods
of tinme neoaessery)26t o achi eve the desired prophylactic resaistoosdyizoecal |y,
since a prophylactic dose is used in subjects prior to or at an earlier
stage of disease, the prophylactically effective amount will be | ess than
the therapeutically effective anount.[0076] A "therapeutically effective
anount" [0076& "t henl&peqmuuioall)aaﬁﬁwit/é' arhmma'mran'ﬂmmpemfc amouﬂltéisapantohnt crfcarrposi tion
suff|C|e t to gro uc @ﬁ rab response % 8 & q)q 8?#

cl i ni cal'PSfaRuHEEAPROSEGY FEHLE t‘hpréf W55 TR rBRIE FSPYTR thed)© ?%i 1o Sarrpl e"
i's used dﬁﬁfcelly\reld’\?aﬂttréspbl{se&fkeﬁiﬂ)jeﬁﬁj%&% treate8RNpPl € conpri si ng pol ynucl eoti des,
pol ypepti des, peptides, antibodies and the |ike may conprise a bodily
fluid; go6mubl esdniaetis osad @érein i6 @ bropdespRug iADGmpl cofpeibiag bdsldebhd@ssel I's

were grown; a,chronpsone, n organell e, or nenbran Iate ext cted
from a JOIPePtisieh PP em&ﬂb %ﬁi @B\way ﬁﬂw&sam}@sﬁm 12 5B qfa

sol uti o @I pheftot, @r Medit hSwHiak Eslls Svefhrowna dhr§iBdBine aantdrgilﬁélﬁa er l nt a
fingerprint, skin or hair; and the like. [0078] The terns "patl ent"

" subj ectmergfrane isiateq ef pxracteq fom a gellsigpmaupie PT HENG: PolYReREdSSeter s to a

manmal i g, §dél§hr?§otlut¥09 opﬁoﬂnﬁ%ﬂ Qfhsiratd; tah:eh‘-%f@s@u@@hkﬁ@bﬁmb@ﬁﬁ‘@rﬁfr@fsﬁfnr&d In
sone cases, the nethods of the invention find use in experlnental ani nmal s,

in vet eraiaend ol cati on, and in the devel opnent of animal nodels for

di sease, '10 b‘ﬂﬁl Udﬁ"ﬂgterrgyipa?@ﬁ" l'iug]e&e dr ﬂ:?cllvi’dggie the%$ N ef'éqérgégaﬂﬂl H&emraﬁﬁis and

hanst er s; d primtes D agnosti ¢’ |agnos means
i dent i fyﬁfqgs to henapmeadien swbjest torbatingated, o'flthdﬂmrpeﬂlem@l beingpreferrddodn shegpsesst i ¢

met hods tﬁié Ifl’lfet%E)dg J}Itﬁeqﬁ/]é’ntx&? B ﬁsje\{ﬁ é%eﬁﬁgntﬁlpﬁ%ef L6l d erm%x&%pgl?c%ﬂ%ﬁ,taéﬁs' int y" of a

di agnostic assa cent age |sease in
posi ti vehg qhmebem‘entaif aﬂlmalmoq‘badrsﬁot dm@sé' Yncludings bgewt imitkdwd doddngs indudidgt ect ed

by the assay are vfalse nggatlves " Subjects who are not diseased and who

t est ned%??vgsﬁﬁdPﬁ3ﬁ3§§’ ,“gggsterned "true negatives." The "specificity”

of a di a[gmsm i C "Rimgmstic’ Sorldlagnwai"tn’mansf ﬂbméylpgshetpresence at mturedofa pathdlegic f al se
p05|t|ve s def.ine oportlon oa th the, di sease
tho. t eseopBEPE: Vet PEmafsunetin Medrom g ofd meebh ol enaP oW sav: deo. a
def i ni tidiggnditRGBAFiiSthe perdentad df dibeased ihdivRIuilb whe sesi ;fosinhe(pmfehmﬂ "@ﬁeovu des a
positive |nd|qat n tE g d|a i VHCQIHES/CD si,ti.ons EOOBO]
Recent fREFIIYTSe)- dffls HQE ?Ftﬁgg%ﬁ‘eta?ﬁaéf‘re falsédlé% §ul§°‘(t%¥j
vect ors are not dlseased and who test negative in the assay, are termed "true negatives." The

"specificity" of a diagnostic assay is 1 minus the false positive rate, where the "false positive"

rate is defined as the proportion of those without the disease who test positive. While a

particular diagnostic method may not provide a definitive diagnosis of a condition, it suffices if

the method provides a positive indication that aids in diagnosis.

Vaccines/Compositions .

[0080] Recent failure of STEP phase 2b clinical trial of adenovirus-5 (Ad5) vectors
emphasized the urgent need for the change of the current CD8 T cell vaccine concept.
Embodiments of the invention, using HIV/SIV as a model pathogen and an illustrative example
herein, are directed to an HIV vaccine that can induce immune responses capable of containing
the virus within the mucosa before the establishment of a systemic infection. Heretofore, the

majority of T-cell vaccine candidates have not been designed specifically to induce mucosal and
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enphasi zed the urgent need for the change of the current CD8 T cell vaccine
concept. Enbodi nents of the invention, using HV/SIV as a nodel pathogen
and an i lwo2brespoze exanpl e herein, are directed to an PFCV/Usaweionssos hat can
i nduce i ”mmune responses capable of containing the virus within the nucosa
before the establishnent of a systemc infection. Heretofore, the mgjority
of T-cell vaccine candi dates have not been designed specifically to induce
mucosal sytmisTenil ﬁesﬂ'onsesl (KoffeBpons als R¢Midhting WaGvectirs & HIVRepihe3Suimngry i 1 al

vectors S ort. from | AVl Sponsored Satellite
Synposi uﬁf ql‘_'{rﬁ’ ﬁg %ﬁ%’f”r IE@EY%PWI%HP?F@H%& AJRP pociety Copfgrence, July
Bi ol ogi cag QOG‘ﬁ,Bz(ﬂZchc&Sﬁf) 22NA8YY dnB WIBNVEr BW cRXPABS vABSneé afeWeligS are being
adm ni ste {%arent ally, with inmunogenicity assessnents and concl usi ons

bei ng dr beﬁimpa@maﬂﬁewgl IngpEegendGi s EESMeRtsFag ponrlusions beirecdrawn fremal s t o
micosal  Eonghaal SIS AR T ncely U YRR i SIS T ool e dh Tl n, "1
mucosa S

conpr i seﬁraéﬁgl*%éhat ws@walbrlad@pmuceqahﬁ@rsaﬁ@ngpgmunbzased fusion protein )
vacci ne ge t] dat a have
2l 'so adv%?gie]]gl tE‘ZBﬁiﬁﬁ?"?ﬁéﬁ;ﬁ. nég%@‘%mﬁ’@%?éhhﬁﬁi%ai gl fhéhé’fgﬁfﬁam

i ncl udi nbpsehBisionprnteinMensing thaDgengrates Kea vk lasti-fusror itmugignie vaw | a bave

ef fectivg ncghe ﬁlcfers SRR 0P fe mERERR tﬁgal&so# geatd lidlndRc- pept | de
conpl exes a3 extrerre Icfent, te Thol*gY wayg Ot F nedi at ed
antigen mrpostangroémmmllsifmr thregeaetiomef anwﬁ‘eaazleczi)ﬁd(ﬁysieﬁmspm@e» CTL

t est opri a.and
i+ aops THEF PSS ebflEp R Can o S s me G R SR S RN 06 ¢ ha
cel | basml(ghﬁ&hzhtgd mxgenetmssg)rmammem geagraﬁlegmecoaa afid pBiedrid CDRCAILI ty to
i nduce nucosal 0 be bound

t heory, TGtPRREE dﬁg?ﬁ%@%é“stﬁﬁ glof‘??df‘te?}@?%a‘ﬂﬁ’éé’&o%‘ﬁ%d l"d“@%@lf]i‘%@om@?mﬁ?‘ﬁl onged

in vivo Fieee ahdiesprovidg P Girdt @vinedet tecelll babddadpe6 g §e@fet1ﬁ%%cbﬁ@§m@"'seﬂwas@r ovi de
i nmune Stlmjlld%l:ltt% bIe to ttenuated viruses, In the exanples section

whi ch f oP9'gHhaw° wdugs airosah ard sypeBic igmuniths Witpw avishing o §e RowdWessi ng

tunor  cefhbsySenaiypotpass thet cembade&gpmg v%&a,lﬁeal B SoloRged iR h8b SeckdiofBE NK as
wel | as adaptive, cognate cel |l ul ar i mmine response and generate

speci fi c2RoPEE peRtldrymitAgaalaRisetios anémaow@ ignging stirpuif pRmpgFblerie ettmuaqeg:rrph
nodes. B@RALSan @l kABHIEs $BHAChiISPRACRSE, Wstshgﬁn H}Q %@@ggt%%‘?&{eﬂ%tl

eval uated i n nonhuman primte nodel for their safe I hmmunogeni ci ty I n
cont r ast P SHRE RGN sellsIseergtapRPGrkgdie vine and mulatmae@awrléfam Wémas wel 8 eni ¢
T-cel | T e6pORSE,ARd g TiotTo ﬂha{?ﬁe%%ggsetaad BERLAE LpaBiRh 'c%tréeré&fm di sease,

but also had [ittle Inmpact on vira ecvacci nes or conmposi tions
her ei n cofgrendsnhef Clathelp st lgplgzﬁlbs@cspﬂymph nodes. Because of these unique gp96

properties the gp96-vaccines were evaluated in nonhuman primate model for their safety and

immunogenicity. In contrast to previous HIV /SIV vaccines that induce predominant systemic
T-cell response and which not only failed to protect patients from disease, but also had little
impact on viral load, the vaccines or compositions herein comprising secreted gp96-Ig-SIV
vaccine can predominantly induce SIV-specific mucosal and systemic immunity that
substantially contribute to neutralization of pathogens at their portal of entry.

[0082] While the invention may be applied to any type of immunogen, immunogens of
particular interest are those associated with, derived from, or predicted to be associated with an
infectious disease, and, as such, may be a bacterium, virus, protozoan, mycoplasma, fungus,

yeast, parasite, or prion. For example, but not by way of limitation, the immunogen may be a
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vacci ne can predom nantly induce SIV-specific nmucosal and systemic immunity
that substantially contribute to neutralization of pathogens at their

portal ofwernbroeo(20082] Wil e the invention nay be appl ipea/useooanyssoype of

i rmunogen, immunogens of particular interest are those associated wth,
derived from or predicted to be associated with an infectious disease,
and, as such, may be a bacterium virus, protozoan, mycoplasm, fungus,
yeast, phunasiimeyunodefipichgnvirusdror @Xseptiow), tauierpﬁohrlh)swbaas hefpel; sinpleAbt on, the

i rmunogen nmay he uman i munod ci enc rus 1 or e bel ow), a herpes
Ve e B o, S TR R B HufnE L S v RordpRyitisut Repptahs o e
Hﬁ_man T- mfhénzh yings) @ EHifGVirQs, %slpltStOTyasyﬁ@mal\hiub Scyt(im’egiﬂow&[% adeﬂwéha@za virus, a
rhinovirus, respiratory s tial virus gal oyi rus, adenovirus,

Mycopl asWéc @WH?‘&%OH}%& %g"é%/ I“Lﬂf\tléf’fgef‘??esaé%‘?ﬂr}ﬁ ﬁ?ﬂgﬁlﬁé‘?qc%s’ @?%?ﬂ‘?ﬁ‘f"écoccus
Strept OCEXQ@I@SGCCEEI‘]CWSQQM USscheteMig LK Ieibidna) Vb6, My dobididiuntlamBetiael malariMi bri o,
Mycobact eri um am)eba a nmal arial parasite, frypanosona cruzi, etc. In

furt her RARSHSI TRSPANGSOMacEIZL B, 1B Guthenembadiments Bieimmunossn meyhe sppeiated ¢
di seasesy;th R&pdHid\@sdass, AOLdihk Bﬁt%%%ﬂ]%@tO%@ﬁl%&H@ a [fmpHIERNY [Eﬁken%a lgykem a,

or a carcinoma, and in particular, wth nel anonm, carci noma of the breast,
car ci nongrapomda, anginsrtisular, V@thanqlmn@acracqmﬂmpfthﬁahreash garainpma phide pestaiex ,

col on cagGiiRPReinGAY, %%r@ﬂ%agfthue@rvl UlGon &'réug&,kaaéér%@maaﬁ&é Reytom, etc. Any

one or nore antigens fromthe pathogen can used as part " the vacci ne.
| n addi t glphlastomarastybeytdnes, qist iAge vse crmorgentigens frem thierpathogérf ¢aerben5edpapamgens,

diff I b
Or ST CHERE e RSRaTH BB or G BALRERSE b0 LTIURORRG T, o°
speci nendlffemmchswaseafsxe:btaecbokml@pmt a cell culture, or an organismculture,

or my b nt hesi zed b conbi t echni ques. S

ant i ggni @O%DII SRS Pc%ﬁa?lﬁ?fn?&?y 1a<§%t1onﬁf1r§<?tﬁy%?)?8 RERER IS eS&Qﬁglg

agai nst waspecises frobmtleﬁectad aubgbct, heell tltire anarh@ galisi gﬂﬁx@b bymages chi ng t hrough
their se nce class | restricte tide ep es cantajning HLA
bi ndli ng. SEGRGAELY ShpBba Ty b Pt YIRS HRETC AR GER B OHe Pt ng

bot h rrucmsaiaamldsmﬁgeemoeu@duiaﬁstsmﬁescbawﬂwmdthe GRIGANIbS dBggrd By Ni stering to
a patient eh her.eof , a ther Litl cally effective anmount of a VaCCI ne

havi ng aiearcg'élgf RRILEAUHS ng'?:e‘? #rs éﬁSt”ICE’Qﬁpt@ﬁé?pF%%Fﬂ?ﬁ’é‘i‘ing fh one or

nor e patm@@ﬁggquéncgg seases, fragrrents variants, derivatives, nutants, or

conbi nati ons t her eof 0085 In preferred enbodl nments, a nethod of i nduci ng
H V/ s v Kp$4] gen Iy fj@’i,eifq“ieé emgeqigngpt a method of inducing both mucosal and systemic and

systemic immunity comprising administering to a patient in need thereof, a therapeutically
effective amount of a vaccine having at least one heat shock protein, at least one immunogen
from one or more pathogens or diseases, fragments variants, derivatives, mutants, or
combinations thereof.

[0085] In preferred embodiments, a method of inducing HIV/SIV antigen specific mucosal
and systemic immunity and systemic immunity in vivo, comprises administering to a patient in
need thereof, a therapeutically effective amount of antigen comprising a heat shock protein, or
fragments thereof, such as for example, gp96. Preferably the gp96 is secreted (gp96-1g). The
heat shock protein is not just limited to gp96 but extends to all other heat shock proteins. Heat
shock proteins are among the most highly conserved proteins in existence. For example, DnaK,
the hsp70 from E. coli has about 50% amino acid sequence identity with hsp70 proteins from
excoriates (Bardwell, et al., 1984, Proc. Natl. Acad. Sci. 81:848-852). The hsp60 and hsp90
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and system c inmmunity and system c inmunity in vivo, conprises
admnistering to a patient in need thereof, a therapeutically effective
anount ofwerniogem26onpri sing a heat shock protein, or fPragnses/063ses eof
such as for exanple, gp96. Preferably the gp96 is secreted (gp96-1g). The
heat shock protein is not just limted to gp96 but extends to all other
heat shock proteins. Heat shock proteins are anong the nost highly

conser vefdmfliestlsb sioow stmidatlystighzeels blintreuaities eonsdnaion (Hivkey) el 19890 MoE.  col |

has abou % q t .Qt el n from

excor i at@é’s % 7 %32)93?‘!285453“@5 %%?9@2‘1 ga)céf"ly %ﬁﬁ&zzgggdna Fon :852). The
Conser var p A0 BRI B o s oot Y L@y 2l the %%i%*“%‘“g%%ﬁ‘“} ndal
conservatl on | CKey, ¢€ a I O I nda
1989, Msrauenss for epprpple, having prratspthay 35% amipndicid identity, hut whaseexrressigy velnd

hsp90 f am hiiafedd By GREDOBRFAAE S @&n@én’fb‘%at&dﬁ&t the @ef’hﬁioﬂto? Heaft ShokR Brofdiff &SS
proteins in sequence, for exanple, having greater 35% am no acid

i dent i t \StresRTOIEIOAs ISR herain, SMbFACE LUBTPTaIPIBS, FBHCIng) er@#%a 499 varigngsghereofher ef or e
it is coptpgnl 1%%5?§5‘%L3@55‘%§ﬁ%§‘%t’ IySsb4 B850 alteifbst E#&?&Xblw%% %wﬁmﬁw ess

protein, as-used herein races ot her proteins, nuteins, analogs, and
var i ant scidnidengies Wh}amiemgerapflheagce Bdkies @/@@WPI&SS&I@P% n aBBY@reenTBosd and

nost pregmiggrlsg ass{?egs?ul%ﬁr@ﬁ‘tg‘ no acid identity with nenbers of the three

fam | expression l'evels in a cell are enhanced in response to a
stressf L[DO&ﬂ]I rrullmmoth[et)ﬁlﬁﬁ]'red emaoinbiey aqnnm‘stmtuoedf thaigp@h-esromposition taiast r at i on

of the osi-ti,on to ien ed there nduces an H V/ SIV
Ot oon g i &R FROE sty v Yo fon sBecl R ucol B bysle B R ot o
of an antspgese copersifig mddctioalof an mﬁgaes;reaﬁpME imined respibey Préflrablgythe gen

nat o dEHE PRTELRR s BPORFRELE hEPTST RS Lt R BPY ST ool | s

[ 0087] Idallafwtrﬂ&ﬁllepbafsQNKgdneMyrem*Tt;ehl@ H V/ SI'V antigen conprises: an

i sol at ed cel I v S encodin H V/ SI.V anti gens r et anef
(Rev- Tatl® Z‘h gﬁbP‘%@“"EF‘QB%éWP%‘ thgéﬁ%? %ﬁY §9t‘%?ﬂt"%‘ﬁf’%sesc?§ﬁ%°\ﬁé‘idl°\7 s or
conbi natﬂaoﬁhg atﬂl'@ﬁ\ﬁpéncodﬂi?gﬁ%tlgnﬂW/Wir@x@&Q'rMaﬁ&(’H@é\ﬂ-’ﬁﬁﬂ\Iéﬂ gagaptooone -of Rev,
Tat , fragnents, variants, nutants, derivatiyes or conbi nations

t her eof fra[gem@a vapignts, eSS dpi vaixes s qorpipaiAnadisreot.+ The retepgtaraterably |

expr essenpRdQIE R Sne HETR! PRENDOHAEMentE C4rRh@0m@hnS,QRRVARE: @ns t her eof of
at least one of the nolecules conprising: gp96, retanef, gag, gpl 60,

f r agmentembingtipnihegeofyyt ant s, derivatives or combi nations thereof. [0089]
I'n anot hgpgsyr ef &f 5&%&&%&%%8%&%0&&@& 6o 18R ESFSsAEh B RAANSmeRHAJENEI C,

bound, secreted or combinations thereof of at least one of the molecules comprising: gp96,

retanef, gag, gp160, fragments, variants, mutants, derivatives or combinations thereof.

- [0089] In another preferred embodiment, the cell comprises autologous, syngeneic,
heterologous, xenogeneic cells, cell lines, or combinations thereof.
[0090] In another preferred embodiment, a method of preventing HIV in a patient at risk of
being infected with HIV, or treating a patient, infected with HIV, comprises administering to the
patient in need thereof, a therapeutically effective amount of antigen comprising gp96, wherein
the antigen induces an HIV/SIV antigen specific mucosal and systemic immunity comprising an

antigen specific T cell immune response.
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het er ol ogous, xenogeneic cells, cell lines, or conbinations thereof. [0090]
I n anot her preferred enbodi nent, a nethod of preventing HV in a patient at
ri sk of bwongiombeeted with H'V, or treating a patient, pcmfusetodessna h Hl V,
conprises admnistering to the patient in need thereof, a therapeutically
effective anmount of antigen conprising gp96, wherein the antigen induces an
H V/ SI'V antigen specific nmucosal and systemic imunity conprising an
antigen $99¢] fi cIn'Encthd:rIpréfmndrmnbodirmnm HIOUSIM anltigeraindntdaeimrmrr&fceﬂsr ed

om0 T S B L 58S B G, oG RE i C

CD28-) oCDlﬂl)rbﬁné[vdebdlB(CM@M‘"@DZS int). [0092] I n anot her preferred

enbodi e n i oIa ucIe Cld enco | e st | ecul e

conpri o1 Mpo2poet Aot ipmerey SrerGusts oF GP BHArE s PR S RBE PGPS gpl 60,

f ragment ﬁmole‘éﬁllélcaﬂﬁbﬁmngﬂgp%ﬂlg§HIWSIV Wil e ta06f (ROVIPLIIAS, QBS gb 6D, B8dmen 093]

I n anot her preferred enbodi nent, an isolated nucleic acid encoding at |east

one nol e(‘f%ﬂaé‘tscﬁ‘ﬁﬁ‘mss‘feﬁﬁat“’ﬁf)@rbcof”é’maﬁﬂnsl”rﬁffﬂ'fogen (e.g. tunor antigen,

anti gens (@930Ci ahbothériphefirddeGito@itsent 2l &0lafddBuciBic Geill endddRGHRRESG onar i ant s,
mut ants, derivatives or conbinations thereof. [0094] In another preferred

enbodi neﬁplectllﬁéo@Rrbﬁi% PYnley erimgpunogery(elg; RImor priged apigeng assogigiedyydh aspect |
the vect foecﬁgﬁg)cfrgéﬁs?nsa&c %@meﬁematlerts PR BErivafiih¥ of &Pea&aftmnr @BRLEr that

is functional In-different cel types can bé use inc Ing tlssue
specific [Wé]nnt elngnotrsr prgibresst e@beQmmmbttl@restpwsmnﬂectoolsprm;trow vebter. dnesent

| nventio Eé:ét l{g@véatbtr%@rﬁn}gr}s@{)/% évm W&P hr weve taﬁ§@ ]erof‘)é? \‘io{aﬁﬂt \ﬂ rus 40

(Sv40), Vanmar NUNOA&T i Ci ency
Virus ( Hﬁmptlwbim chﬁercmgelHyves_@n (ge ilfmdnmdadmgeepﬁeaspe(:ifﬂﬁ)onpntcrsmEmmplethﬂf oney

virus, € e _eaf t rormter
Epst ei n S %%ﬁsggﬁ %%UCQE &%&H%‘%ﬁrﬁo nrcuursa E"gvv n°t lmqe fo péom tpléi
f rom hunfimigreMass 4LEIV40) MuusaMamhotarnTurherirusyDETV), prhmman Hdetmgl obi n, hurran

emhod el RE TG Bl eaTe (o AN g benate! B AREPEIID: secr et od

or conbiN@ﬁmﬁpswmhemebtymﬁkgﬂeﬁahkgkﬂnheﬂnﬁMQauMwsmmkﬁm&ﬁﬁﬂybﬁﬂmukp096] I n

anot her refe a fusjon prorein conprising at. | east one of:
o6 oEbsitic ey i (RO satedsra VR AT S el & RSt Bt e <.
vari ant ssychab Bithsn AR, hiiadn Me&si) humaiBemagloBinshuintag hdéle creatine and human

metallothionein.

10095] In one preferred embodiment, the encoded molecules are endogenous, membrane

bound, secreted or combinations thereof. Preferably, the molecules are secreted.

[0096] In another preferred embodiment, a fusion protein comprising at least one of: gp96-

Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160, fragments, variants, mutants,

derivatives or combinations thereof.

[0097] In another preferred embodiment, a fusion protein comprising at least one of: gp96-

Ig, immunogen, fragments, variants, mutants, derivatives or combinations thereof. Preferably

the gp96 is fused or linked to the immunogen and the molecule is secreted. The molecule can be

encoded by an expression vector in a cell, preferably a mammalian cell. The cell can be obtained
. froma patient, which is cultured ex-vivo; the cell is contacted with the expression vector; cells

producing the molecule are then re-infused into the patient, via any mode, such as i.v. i.p. etc.

-23 -



[0097] In another preferred enbodinent, a fusion protein conprising at

| east one of: gp96- 1g, immunogen, fragnents, variants, nmutants,

deri vat i Wwe® 2010/080026i nati ons thereof. Preferably the gp9@craistamsmassos | i nked
to the i nmunogen and the nolecule is secreted. The nol ecul e can be encoded
by an expression vector in a cell, preferably a mammualian cell. The cell
can be obtained froma patient, which is cultured ex-vivo; the cell is

cont act el§09]t h hanoghep prstesicd ambediment; arciselpted pallepmprisige & hecleip Red gloecwiee t hen

re-infus i Lent .+ Viod. V&Rt RNk c 98] In
anot her "g‘?% 1@% %é%gioﬁ%%ghﬁgbn%f] é’ﬂgﬁ I?’sr%ll ated ngg%bg%%gp}e\éi Tn% N:%Dh%%f %‘I{ 1gg’aci d
mol ecul efragneot] yagiaats, h@ass, demetives aropmbinktiongg@6of.g, H V/ SIV anti gens

r et anef - Tat - fr Nt Se. Waki t an .

dor  vat i 9807 Kot prtee BRbRame' §8HBEY 51 Rl Rt B ligoncy

enbodi meviirys (I Wedpecitic dhminmcespions ibuiva.or inniinis) odkepriising adyinidtering to tht V)

specific i, ne r onse.in viwvo, or.i.n vitro, .comyrj.S,ng:..admnistering to
Che. pat | BAHER I ord ARGt espPenicalhy sfiestys amoustiof S FRUSTY Gl aebroran -
thV/ SV i&mbéénc‘comp_kieigglgwsogfsi mTldJnogen cogpu siI {l/g gp96. [0010_0;_ Prefer ab: Y,
the | nmunogen c rrsin I hauces, an an speciTi C, _mMICoSsa
and syst@ﬁ?@li ?ff“g}yég?ﬁ- TEose %ﬂl?’lpéﬁl%gée g f i‘%ﬁéi‘rﬁlgr??rfﬁfﬁ@c

r esponsemuctiBd adibys@aiic ﬁm&iiﬁyic@mﬁriﬁ%&n dnRigePpeafit ¥ cBll RhbiponROus peci fic
conprising CD8+ and CD4+ T cells, erein the T cells co-express and
produce ewg&@ whcifie iLcoll respongtistorderatdmnrodispesific compaisipg GP8| sndfrp4 gkeellspeci fi ¢
mucosal ondeid WREREIIE cb-BXRHENS bYd hrdfitdRSFNE AL LS &8 ahtRGlembI@REAL fkC cel |,

natural killer cells (NK), CD103+ cells, CD8+ CD103+ T cells, and/or menory
CD8+ T cRIV/8IV mytigeresngpifip mucpsal spdraystomisdmmmigy fisthpseompeipasifiaterdendiitic cellcel | s

(TCN[ ) %H +g§ + b | 1 naive T
cells ?%g'g? (?\?v?&CEZSS (ﬁiré’?@lﬁ %0 1Q%]DéMAg %]?Sdg u ?S%;gl—fgh(gé}'g?éﬁ%e eﬁ%T ‘%E](S)'c Kk

pr ot ei n Rraferdbly, the aranzomy cdlls wpiyprisgfceiteah memaryt R eellsibun 698" €28 el effected from

t he dise e es jd-| I ati et ei n descri bed the

r et anef ,rﬁ%g%&fTodreﬂ ?J{W’ éf’ﬁg;#c}g[)rr%é s#?ilglggtsr c\égs r1si ngﬁﬁgpﬂj'can be fused, |inked,
coval ent0910] ndvsciiseadsenatioye, biuredt shock pretedntan e fiom anp Feaglyl @dspand therunogens
e o AL S0 bR L RPBLL S P e fgkner o the
hsp- ant i therataefyghefon HEV c Thptexesitianscoptpeibiap kg ¢anbu fistd, didkédy cdviaentipoige of 60

to 100 percen f.the total .ng. protein, or at |least 70% .80% 0% of the
ot al moBraisnRY bote 4 B Rie iR pr Pomose M prtadhin et belp ke

conpl exesdfeatie: pedifié ingluieeppRenethe nivdiBENRN deyordate aith dieatetityds dexdtiben
dodecyl }?el#gizl;at‘ltleeﬁsggln 1ga'e%licy rLc?lreT?:u?e? co%l%lexeeé aer% tplrfe?graht%/ gl?rliﬁe'd in the range of 60 to 100

percent of the total mg protein, or at least 70%, 80% or 90% of the total mg protein. In another

embodiment, the hsp-antigenic molecule complexes are purified to apparent homogeneity, as
assayed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis.

[00102]  In a preferred embodiment, the complexes of hsp70, hsp90 and gp96 with peptides
are prepared and purified postoperatively from, for example, tumor cells obtained from the
cancer patient or cells from an infected patient, such as for example, an HIV infection.

[00103]  In accordance with the methods described herein, immunogenic or antigenic peptides
that are endogenously complexed to hsps or MHC antigens can be used as antigenic molecules.
For example, such peptides may be prepared that stimulate cytotoxic T cell responses against

different tumor antigens (e.g., tyrosinase, gp100, melan-A, gp75, mucins, etc.) and viral proteins
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[00102] In a preferred enbodi nent, the conpl exes of hsp70, hsp90 and gp96
wWith peptides are prepared and purified postoperatively from for exanple,
tunor celwe 2otwmmdozed from the cancer patient or cells fPromusroovntzsot ed
patient, such as for exanple, an HV infection. [00103] In accordance wth
t he net hods descri bed herein, immunogenic or antigenic peptides that are
endogenously conpl exed to hsps or MHC anti gens can be used as antigenic
mol ecul egclufiipg, bakaetpingted s protgepifiidmenodeficibecyprimp type d (HIVak), Btianul at e
cytotoxigc T celd .r nses | di f.f.erent. tunpr antigens.(e.q.

tyrosi na@e@unég?%ngfreaﬁésﬁy% ﬁg‘g‘f}gﬁi B caui‘ﬁi{ypﬁf*c Lspg}é)fﬁsaty 05 $’§1ep Stk S c,

pr ot ei nsinflo¢naali Vagicelbw bdenotirds) lrdrpies dinipdex tppeol @IVST)OierpedBinipleket pecil €MSY-1W] r us
type I (HIV-1), .human i nodeficiency.virus type.ll (HV-11), hepatitis
tybe A, e T, SV R S Nistiot Sro Rlaiss pob Uaie b B
adenovi rvifus, dyesnRgslosiris bdinol s atbo(itiSMuintaviri€ cORecked ViRlsSurhyd8ruk] (HSV-11),
rinderpest, . rhjnovirus, echovirus, rotavirus, respiratory syncytial virus,
papi | | onfBeasies Lus, pbp ‘éi“\?iaPEE?hoc‘S}‘t“é'n@gf ¢ eRPodiraent BtigreHghs #tigenia PRlseRlEus,

hunt avi r448 peptia¥sSiafkkd & Héps MSivolBBSmYleded San FERIAES fri¥in s, of diRRhIiRIYI rus and
polio virus. |In the_ enbodinment wherein the antigenic nolecules are peptides

|i nked tRIosspd i wre, from putified prepgsitioneench ghhspa andsastigerdempleeiiescel | s, or

al ternatjoyfiqy. PK e e ' i §d repafat : :h,.of hsps
and anti[geﬁ%g mol ecul g%&FS\S%E??F%@gﬂﬁigﬁéeiﬂcg%ggi@?k’: e%sggf]r?e%%tﬁ{%santi gens
of cancei2ent .8y, viral gnviges bagferial antigens, eige caybnotiaites by puriigatigh framt iatyesl,
bacteri [ : N L TL i n al
sour ces. By e nocs e sfrlos O ARl R, Mol b AT Rkl AEH AU, |
pr ocedurdescribgd in detailtih theeexdwples whiekl fallewdet ai | i n t he exanpl es which fol | ow.

00105 e di 10 -id sired to treat a. ient. having an
i[ nf ect } olhgugrseg@%, é#’ﬁ)@&mﬁ%@ %%ggi l{nlts f ﬁszreggoa%afggatlsegcl?alvglﬁ 2 5@%&1?5%5'?%3’ °
hsp- peptthelmethodgih ¢heaxamplesrsactidn deserifeelnd lesg-peptide camplenéscefednt cdlis infe@amvishn
e.g., of agell line or froma,patient. Such. infectious organis. i ncl ude
butg are ar?d?éftilo&ls P8 ©%1t ?{Fscgg%n%grcg%?FQ?“%'O?"BE&‘&J?C PEHYR lsé‘i‘fdgg‘é‘:leasi tes.
[ 00106] Hunamnbelimindd tw.evimpdspblicterinl BototdacTuapl, kgEprBit@ept i des and/ or
conmpone n be eluted fromhsp-compl exes either, in the presence of ATP
or rTFow ghﬁl(%ﬂesg"@%@%]iv?@ﬂ{’%‘m ﬁmetaf’ IGREPTIYRS 2RYRLLOMPORDE) 3P Be psei des
and/ or  affdrh §pcEnplexePEIRNInThd HroseneLdl ASTPVHI6W pHYTheR dkgirndRl Esditdhl y usef ul
antigenic determ nants. C)Ace |/sol ated, the anmi no acid sequence of each
ant i genirangé@dPF‘g?é? I50Afe BRPUGEY AFHRT AEHECRIS CAGPUBRY &9t GHaMhishingy ceptrip
sequencigygentBhhadal agigtsic dSeelinaR iGRBIGINR! BE UnfD cRNqRRR J18adir 0duced by
chem cal synthesis or reconbi nant. nethods, purified, and conplexed to hsps

in vitr ntigenic peptide may be determined using conventional amino acid sequencing methodologies.
Such antigenic molecules can then be produced by chemical synthesis or recombinant methods,
purified, and complexed to hsps in vitro,
[00107]  Similarly, it has been found that potentially immunogenic peptide;s may be eluted
from MHC-peptide complexes using techniques well known in the art (Falk, K. et al., 1990
Nature 348:248-251; Elliott, T., et al., 1990, Nature 348:195-197; Falk, K., et al., 1991, Nature
351:290-296).
[00108]  Antigens or antigenic portions thereof can be selected for use as antigenic molecules,
for complexing to hsps, from among those known in the art or determined by immunoassay to be
able to bind to antibody or MHC molecules (antigenicity) or generate immune response

(immunogenicity). To determine immunogenicity or antigenicity by detecting binding to
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[00107] Simlarly, it has been found that potentially immnogenic peptides
may be eluted from MHC peptide conpl exes using techniques well known in the
art (Fal kwokoioisomb. , 1990 Nature 348:248-251; Elliott, PCT/USet09@b3500990,
Nature 348:195-197; Falk, K, et al, 1991, Nature 351:290-296). [00108]
Antigens or antigenic portions thereof can be selected for use as antigenic
nol ecul es, for conplexing to hsps, from anong those known in the art or

det er m naﬂhbb@y wmnmnmsmassags hevalih ehetat chih beluded, indHadiRobl nf linikdg 160! ecul es
(antigenjci t d ener at e, i nmune response glm*runo %I’II city). To determ ne

i mmunogef "8 év gﬂ‘ﬂ*&%ﬁ"ﬁ%’lv‘f ?SMSYH@P’@B?‘P%G 1SS PRy P&%W%Wasﬁﬁéﬁ’l ous

i MmunoasBHEISA (snwe linked iiBniotorbean a:fé@y)u'%%wwm%lh'ﬂh&gsa?ytimﬂlgﬁorhdlgﬁl&ﬁg to
CoeretI tive aﬂg%l n- CO Il ti VE€ assay gst €ns usli ng t échni ques such as

r adi oi miFffoEsE Sigij pr p(“@r‘i?;?ﬁ%“sI IHHR@@ Hipian asersh@rosRgupgassays tusihgi ch
i MTUNoas&MyHal gdlmuﬂ@h@dir%ﬁdt&pe%%&yﬁr eDflpld)] Whish Bidef &&Ct' ons,

n%ﬁIgI%:pI I(}t
i munodi f f usi on assa in vivo |nnunoassays (using co enzyme
or radi o‘ie%‘toﬁiaéggl‘étﬂ‘@%%n asppis (e&-asf Reglutingien @Swsmeﬁlasglummmnaﬁpa}e);l pi tation

r eact i ONGmpRGiEntHikdMidh hé%staﬁﬁﬁb(&ﬂ(ﬁreare ce%‘;éa?,g%%aﬁ WAl QN gssays,

hemaggl uti nati on assays)’, conpl enent # xat assays, “I’'mmunof | uor escence
assays, lwnéﬁlﬂcmph@g%lwssa}’émﬂc IImWQgreb@hmwrb,pﬂmab@b'ﬁmcmmagmctmby In one

t tecti a | ab

SPJID(r)rgIr ge({aﬁnq[cltlgéﬂ'ﬁ lapa%}{ i r‘fﬁl ill'}l]d?gar'xtﬁ) %‘? I?Ir%h@ge Qﬁlbgg mert he%émafyb ﬁLOCB’SlS det ect ed
by det ecdetastgdibyy lddpﬁglgdvﬁndmgsé@csmdgty anttblobyo d:yremg'enrtealgaqy?b trr(ljdryaaﬁtibled)g rl:n rzgr y "

ti bod i ment a anti bo s la e ny
ﬁgalnsoa)r/ﬁelrﬂhng%gd{&te{kh@cggb LY ipd eyclS Egl %“I‘l S ALHKTO ?18‘&@33-9‘ and are
envi si ordstecfing bindieg inlan 1mnmnea$mdmdantem‘n@1bneﬂetbeg§el ggonerélr’]ﬂbaahﬁ%ﬂﬂ forty, T t

|1 - medj responses, c e ed b ndar d net ho , Iinwvitro
gst OXIm(:il 3%0{39 PV HSgenil%tyv?\‘?%lE 5183 SP% E%P%I?QI"%/ISI?P%\}& 5’%‘8‘}%6%[ 00109]
Pot ent i ah Ivyrm&)ﬁ(itﬁtyaﬁhygﬁﬂﬁvz% da@reuxtﬂaelh\ysésetnbﬁm@;o;ss&@r use as antigenic

varioys 'criteria, such as the

I I b tified b
glr)n ?Siin e@"ﬁ’%ﬂ ol b 3 %%tﬁ?ly %ﬁéﬂflgeélﬁ PR dgrivatves fhereoh for s antigenismaglequigs cgn
(wher ei nalsotbeiigentBed tyerhribOsdrit@al sRh aPHe WtiHen's v8FEmeR uli)ifeu%’dmtlan 913% hogen)

Nor r by, i n, Vacci nes 85, Lerner, et al d Spring
I(—Iar bor Y é’Bgeé’tsdP{jj’Ct‘V(*% |(Hh§ﬁllnlltﬂl§ d?%ﬁe%H’rtreaI\P‘\PrevebﬁdnfesngL@%% a P%ﬂ]!%e@r /gr ouph
speci f i qNobtby,N1983)Ginta8)] iPVadekl 8511 SmeR B 4IS@ES), Bbld SpRHE Bafbbl or the
dgm)nstgatil*o}a of prot gg?llvea ef fect's r(;IF ant Is(gegra)a or m"rIg.lng ce s specific

for the G P& Harbpralidi-tRro?88- 398 rteps ar srawp gpasificity, I‘F@gmtleaby oatieptsevent a
di sease JaadesLs ulﬂﬁluﬁ@@:élf?%'a/or I}Ié?ieﬁ@ﬁétﬁ@&h of p?&ggiqggff% S 9REser P hfhuRe ef erably

di splay a small or no degree of
cells specific for the antigen. In addltlon where it is desired to treat or prevent a disease caused
by pathogen, the antigen's encoded epitope should preferably display a small or no degree of
antigenic variation in time or amongst different isolates of the same pathogen.
[00110]  Preferably, where it is desired to treat or prevent cancer, known tumor-specific
antigens or fragments or derivatives thereof are used. For example, such tumor specific or
tumor-associated antigens include but are not limited to KS 1/4 pan-carcinoma antigen (Perez
and Walker, 1990, J. Immunol. 142:3662-3667; Bumal, 1988, Hybridoma 7(4):407-415); ovarian
carcinoma antigen (CA125) (Yu, ez al., 1991, Cancer Res. 51(2):468-475); prostatic acid
phosphate (Tailer, ez al., 1990, Nucl. Acids Res. 18(16):4928); prostate specific antigen (Henttu
and Vihko, 1989, Biochem. Biophys. Res. Comm. 160(2):903-910; Israeli, ez al., 1993, Cancer

Res. 53:227-230); melanoma-associated antigen p97 (Estin, et al., 1989, J. Natl. Cancer Inst.
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antigenic variation in tinme or anongst different isolates of the sane

pat hogen. [00110] Preferably, where it is desired to treat or prevent
cancer, kwowniooasoas- specific antigens or fragnents or decrustéowesssoher eof
are used. For exanple, such tunor specific or tunor-associated antigens
include but are not Iimted to KS 1/4 pan-carci nona anti gen (Perez and
Val ker, 1990, J. "Immunol 142: 3662-3667, Bumal, 1988, Hybridoma

7(4) : 40781495445 Wbmeémomauaemgmwga7%wijazg@ﬁrdewzz5; 19990/ Ewn. Mdd, 119913 78ancer

Re 51 Tadd-e 0, Nucl .
Ac;sds R((a?goﬁllq}?gi%é&u%mﬁ%?%é‘%%%é %‘t (ZTNJA ét%tcf(lggéné7( é@nc? '% %ﬂasn%r?')ég% 1989,
Bi ochem prBstetg lspesificRegmbr@srantiged60( 2) : 903 910; Israeli, et al, 1993, Cancer
Res. 53: 30 d fd |... 1989, J.
e O3 Lt e« RN SR R A Do afbms D)
etal ., 189@jn tymoiEx geledideldfor donipleXjngt3d Rsp an]i&Blﬁk)squelnt giminetkaion kad patlehtdating

el anonah%er}H%gen (Natali, et al., 1987, Cancer 59:55-63) and prostate

specific Ane anti gen. [00111] In a specific enbodi nent, an antigen or

fragnent [00112(,ler iPreferablg, Wikes & Qf deSipRiab treat ok preaerﬁ err&lailgaagey MlecuRs Sel ected for
conpl exi ng to. hsp. and subsequent adm |stra % a at| ent having that
tunor. [ B SPIIPE} W XHB§es ateusds Fpper @P@@Plcﬁlt‘ﬁﬂf‘é(}@m’ew r al

di seasesprepapéefoth @ﬁus@@ﬁ%futiﬁlg gt B& 1inAREA S0 %péﬁﬂ@vyisew hépatgs HpEB URBajtisFOr
exanpl e, such antigenic_epitopes may be ared fromviruses including,

but not BPHEtigfuenza, varsele, @F@Vtrybéemes swaala% £ & (HSYd), Berpesesipanle fyge Hype C,
infl uenZ@{swﬁ 'rﬁq@é rﬁﬂ@ﬂﬁfé' é’cH§v1ruQer6ﬁe§ussfe'§Rl'a@8Yyrsyﬂ?:ﬁnél Vi Yagidom{MGRRES

si npl ex type ,_ rinderpest, rhinovirus ovirus, ‘rotavirus,
respirat WV%VHEWYF%W% Vies, eqhinon irpso Ao virusuRuNtayip® vexseekie §rus, mumps virus,

cyt omegaleiéiek Yitus, ﬁf%@flef‘ﬂﬁ]b e]?b?lo vaho ‘HM}néﬁJﬁrmeGEﬁc‘{énrcb’ Virus ﬁm éek‘ ! cien TIPS

virus, neasles virus l'a virus o virus,” hunma cy
vi rus t ylpenapn lmmumdeﬁmemydnmmnIli(irwfibdef| ciency virus type Il (HV-11).

[ 001 13] [ﬁb Fﬁﬁ'oa I'a]XYg %l’?&ré ]'Ft C&Slg%§!) Ergeg 0} Bre%ng %&C’[C? bﬁ)l%et%ygnrét mglaCt erial

infectio ecu es’’conpr | Si ng epl %‘ﬂused For
exanpl e, cosmpeiing kpitapendiknewi bapeas meagfsetheFormapp\le,emcH amigeriaegiwpesanaynig udi ng,

DUt o USRI S 5L b e PEARE O pRERTR 00
pr ot ozoaiemsmaanthlezgxm,ellaml ecul es conprising epitopes of known protozoa are
soes, PRIk | B SR TR o B PR L 070
comprising epltopes of known protozoa are used. For example, such antigenic epitopes may be
prepared from protozoa including, but not limited to, leishmania, kokzidioa, and trypanosoma.
[00115]  Preferably, where it is desired to treat or prevent parasitic infections, molecules
comprising epitopes of known parasites are used. For example, such antigenic epitopes may be
from parasites including, but not limited to, chlamydia and rickettsia.
[00116]  Immune System: Immune systems are classified into two general systems, the
"Innate" or "primary" immune system and the "acquired/adaptive" or "secondary” immune
system. It is thought that the innate immune system initially keeps the infection under control,
allowing time for the adaptive immune system to develop an appropriate response. Studies have
suggested that the various components of the innate immune system trigger and augment the

components of the adaptive immune system, including antigen-specific B and T lymphocyfes
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[00115] Preferably, where it is desired to treat or prevent parasitic

i nfections, nolecules conprising epitopes of known parasites are used. For
exanpl e, wochitmwbi2zgeni c epit opes may be from parasites ipatiusdemagessbut not
limted to, chlanydia and rickettsia. [00116] Imrune System | nmmune systens
are classified into two general systens, the "innate" or "primary" inmune
system and the "acquired/ adaptive" or "secondary" imune system It is

t hought (Hest Imrmenol. iRaatl 898, 102 Ropsigeai,i Ininiuhall Tarak 993, 130379 Bhbére@nandnder
control, call ow adaptive i mMmune systemto devel op an
appropri a 4 rels)g%ﬁsef%ét &i4g?have suggested that the various conponents of
t he i nnaf0®1iHnune psystydmmiuné gag@fnscafwerﬁmgiﬁﬁrmatehhﬂuﬁefaa@@ﬁ@ﬂﬁt i9hottdpctaglapt i ve
i mmune s stem |nclvﬁgl anti s ecifig B and T lynphocyt es(Kos, | mrunol .
Res. 199 Y PHoF-copfact ﬁﬁ%ﬂ’é’ﬁ?n B protepiygRechanjgs ofprimagynmunify dfrdheau and

St ei nrransklﬁxlﬁirbtécﬁs aghf8Battadfiren? 68potenti@lshditdnnfenkdl inVBdcts)! ATRGNE (FpSPRASE refers
to an |nn eh%ne response that is not affected by prior contact with the

anti gen. 18P mstesiab); gpeltigaeif AdasEms StYﬁ“??qur%ﬁY%‘i]efﬁhﬁ%Fﬁmﬁvb'a} wibsthrees ki n
(protect ﬁlcﬁgﬁinfb?fercﬁt(tmmﬁﬁfb‘its eralﬁéﬁlﬁé‘ﬁdm?hncﬁ%\‘d UERbRENs éﬂ?@gﬁig BdcterfIHCOUS

(traps bacteria and other foreign materi al astric acl roys
swal | owedesths ok fevpr (intprsifies astispioglinter fasensainbibits wiseobial gravib.end exonces | FN)

(1 i bi t s fephint Rithrb O3 0K ) BK (GRHD BIEFHes BILFbATub 'R dacteri al

destruction), fever (Intensi 1)| es actl on of 1nt erﬁer ons, %ngds 5% crobi al
growt h, %ﬂﬁ@me‘ﬁwantf@éedtqegﬁwdﬁ@aﬂar)lmamatmmhsd‘(mobénzes(lbuk)ocﬁa dush {§sdest r oy

m crobes Q??pl%ﬁﬂta%ﬁeﬁdﬁﬁ%elﬁ% kﬁa aﬁgse%Jaﬁ&téP.certai n virus infected cells),
n

and the | tory response eukocytes such as macrophages and
dendriti W0¢H]l s Siomephl&grfdﬁlow mnmanbesyﬁ@m ihaodilgmaSopagesaint derafitit belsi nnat e

i mmune s e n es an dendr.itic, cell ) function as
Ipart of %tﬂéé? Fﬁgmkog g&'ﬁ &hgg& Ppet S ST aso‘ﬁ‘/'ellé\)k fakige L‘}B%‘Tréig’e%rﬁﬁe%tl gens
t hrough t[hectuge paﬁmexeo«ggmlttdnoecepememnﬂﬁﬁmg pepride fiapgepegtttheie aﬁtrgawﬂﬂt majof these

ol coul aus et Pl R RS ieSehsisd ioTapside s sl Pappanfiedany >

( Bancher ed.CR4d Slleiegpoativels (Frindherddalaf® K@ihniah, ﬂtiura, mﬂq@k@b et aTomunol994

15: 67 Rev. 3:437). Professional
ant i genu%;‘fﬂy elrc?p # 35 %3 eﬁ@%lt%ﬁ@ﬁlﬁb@ lRmnj’@mWthhl 9t9ﬁ’e]§e43'7‘ cPéP‘Tesswnlabadl ng to
t he di f f atiger-preéencing @:ﬁls EPOS céidhtnilaté Slith $hdsé‘TQelTS' h:@dhﬁ@fo the &lffglle)ltlé?iron Frhel per

2 (Th2 diate cellular and huno
r es pec% i '?I%‘fﬁ#y]f ?Fijﬁ e fl' g\ﬁ?ﬁ‘ul (redvor T-Relpsia) (Tha)dg'S‘PhOEX‘CQE’%‘ m%%aﬁﬂlué?ﬁd
O Gar r &, and iRl immMedgYresged@voly &i3indRiSri AAPP ARGy, PnnBhol. 16 U1322511890ara 383 787;

Okanura et al,
O'Garra, Immunol. Today. 1992, 13:198; Abbas et al., Nature. 1996, 383:787; Okamura et al.,

Adv. Immunol. 1998, 70:281; Mosmann and Sad, Immunol. Today. 1996, 17:138; O’Garra
Immunity. 1998, 8:275).

[00119] A secondary immune response or adaptive immune response may be active or
passive, and may be humoral (antibody based) or cellular that is established during the life of an
animal, is specific for an inducing antigen, and is marked by an enhanced immune response on
repeated encounters with said antigen. A key feature of the T lymphocytes of the adaptive
immune system is their ability to detect minute concentrations of pathogen-derived peptides
presented by MHC molecules on the cell surface. Upon activation, naive CD4 T cells
differentiate into one of at least two cell types, Thl cells and Th2 cells, each type being

characterized by the cytokines it produces. "Thl cells" are primarily involved in activating
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Adv. | nmmunol. 1998, 70:281; Msmann and Sad, |mmunol. Today. 1996, 17:138;
OGrra Imunity. 1998, 8:275). [00119] A secondary i mrune response or
adapti ve wormmnaep@sponse nay be active or passive, and may/useodosssoal

(anti body based) or cellular that is established during the |[ife of an
animal, is specific for an inducing antigen, and is marked by an enhanced
i nmune response on repeated encounters with said antigen. A key feature of
the T | mhqmygeeswmfrestam t@ckplat mnﬁnnwnetlﬁyﬁﬂmdt&ytrmwse attietdat YTH20 det ect

m nute copcentr ns _Qf at ho erjved nt ed VHC

ol ocul GO Phedbes 1oL ar R T B b Dre REFeRRS

di ff er enhiaé@l ibRitPN e is@e &&b@&ir fér\Re Huelah 1ﬁlﬁlﬂﬁ§deﬁathﬁcy®&hé giand Th2 cel | s,
each type being characterized by the cytokines |tPProduces "Thl cells" are

primari |E,fchmmotﬁéaes for bt pqﬂéﬂncwﬁremt asmablimites toHFNes GMECSE ol Niepy GP4P

i mmuni t n f apqﬁ& Spo N | 0 er T
cells" %ﬁg‘%ﬁgpﬁ IL AVOo 3% néﬁ“gt?ﬁg %ﬁ@ﬁ&%gﬁggﬁﬁgcgﬁnhﬁ éﬂégagﬁ#?bodles
(hunor a|11m1tmlild$1|IL¥1) IL- Q@D«Bhgaha IL.S¢ 6BtST, iloﬂOt’lT(H: bwmﬂpommunotd\atmmbﬂhey

Vi rus (HIV) Effector nolecules fo ltlt cells .include, but .are p limted
to, | PN trapcpgisine agponse cwpteﬁsgté dh2 wgg oytolgagRsponpe: and regiprogellyang | - 2,
Ef f ect orachipitigk bt e Tft@fy Ibﬁoﬁlﬁé te‘épdn@@&dﬂ@ﬂplpr@dftheaﬂﬂ tis¥redpbibe! @8ud, the | L- 4,

| L-5, CD40 ligand, |L g GF-b, and eotaxin. Activation of
the Thl WpPEc EPERe ﬁep@lé%ﬁfé towaphin Tl g5 i@ SesPeIse: Th2 type cytoki ne response,

and recipsRef! | Yo addftiveMdiduifty, %ﬁaﬁtn@ T 54 Bl¥R YA O dRsds SRRORBBEN &GS UPPT ess

t he Thli type response. Thus, the immune response is "polarized" toward a
Thl or Thiate ms@por[sepm@]bawﬁoaaamaw@ imyprpa responsadidpatiofelomland B cel |

| mune g éogﬂﬁgﬁnmgagng eﬁ’\ée elats A sb FYBRhiGARRARARER; an aghﬁe faRsi s of

t he adapt e | rMmune resp onse of C recognltl on and response. An

anti gen @@hwco@ &tph@ﬁcimmw rosponsl rtlusv\bn rapid rpecdtfqntlcmeof the, spegifdc byphédytest
el errent ci % : rl"ﬁ 3 of the
epeci 11 Gy REBEGY b FurlpTUREhRaRA S B iabncif GBPAPE el BEAE bR OF 1 10
res pondlmgnme tdsporas dévepef €l tal mphiasdnaf infeatve inflamreatpesireaseardevel ops. In
T-cel | t ed. non-i nfect.iv sgease aneli-t i on
i munos d;p’Bﬁli gg‘?f VR TR e o) Erlugs "f‘hgel I Ce?lrp¥ (flgl?rgtrl IS gr‘? ?Oacg g ebrl%gflgﬁ{erﬁﬁg?r}
di f f er enind @ffecsr famgiond.f ect or functions. [00121] The phrase "T cel
response ol |cal,re onse |nv | vi T cel g @ cells
ot ar d0OLRT T ZPEab g v ca st e GRS An I R L RS e iBE el T cel I 5.
The cyt omxn €1I] thaedrk Sadiiivateld tdiviadd piehite Mymesl T sellk eflquﬁbiielﬂ calgs. et ai ni ng
the antigen. The nenory T
cytotoxic T cells bind to and destroy cells recognized as containing the antigen. The memory T

cells are activated by the antigen and thus provide a response to an antigen already encountered.

This overall response to the antigen is the T cell response.

[00122]  "Cells of the immune system" or "immune cells", is meant to include any cells of the

immune system that may be assayed, including, but not limited to, B lymphocytes, also called B

cells, T lymphocytes, also called T cells, natural killer (NK) cells, natural killer T (NK) cells,

lymphokine-activated killer (LAK) cells, monocytes, macrophages, neutrophils, granulocytes,

mast cells, platelets, Langerhan's cells, stem cells, dendritic cells, peripheral blood mononuclear

cells, tumor-infiltrating (TIL) cells, gene modified immune cells including hybridomas, drug

modified immune cells, antigen presenting cells and derivatives, precursors or progenitors of the

above cell types.
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cells are activated by the antigen and thus provide a response to an
antigen already encountered. This overall response to the antigen is the T
cel | respyoze1o/ded2&22] "Cells of the i mune systent or ‘Prmmuse@Ioedshe”, is
meant to include any cells of the inmune systemthat nay be assayed,
including, but not limted to, B |lynphocytes, also called Bcells, T

| ymphocytes, also called T cells, natural killer (NK) cells, natural killer
T (NK) cjeoi123] | ynphaiieffectacdelly'aefees tisictllseand(shibee)s thetdfSe.g. MpepOTHE, GH2,

macr ophages, neutrophils, granylocytes, mast cells, platel La erhan's
col | o catHle dtnading i paien fod M qPamedas sroRRugE TSP SO B RIS A0 | o

t unor - i Nftiekd ¢elb indMdé, butdre 664 1llﬁtedg@rmcdnpdrfyh@do¢yf€symﬁcegetﬂ Bmiph&dyted), Ng

hybri domas, drug nDdlfled i mune cells, anti presenting cells and

der i vat i APHgen MFseRtine<sis sy as fessxampls dendgfic £| Iaﬁ'&%t%é‘?q"mﬁ’ﬁﬁ% mysiid3)
"I mmune sﬁf)ﬁr@ﬁbloéelllg %Lu'uﬁal kﬂl%if Q) defls &R clyﬁ)toxw 1&%@@3&& (tlirgg)efai exdtple CTI €9,

Thl , Th2 e of binding an antigen and t'e an 1 mune
responsém%l Glonss.fagd GIRe frgmmt thygen inflpmastory o P%lei lﬁﬁltiﬁtfé but are not

limted pe2qf Cl Aﬁrefe-lr_reg g’ﬂ?m%(ﬁtea?ﬂlfthg%e h&lﬁ;lr(g%nllﬁﬂﬁﬂng n%o?l?ea) to a%&dlrgzen

presentlng cells, such or exanpl e ritrc ce nocy
macr oph agm@rlswémwaﬂermmfpa pajicor ingetd hereofat themlpelmchlllmfrffe(cme) anrmm <s° aand

eyt ot OX iy TnbNARARGULES  (Ehen h81erSBATRL Sl lshlifs bl es. and CTLs

fromtuno y, or ‘preferred
enbodi memdlecude mtsd;me;jednrholleadmm ng an i nmune response to a VaCCI ne conprises
adm ni st t e r apeuti cal ef.fective
St JF61230, 5 FoRBhbE bl e MRS HoxiR iR RS e P R e

r espons eegufated, prefivhlily up- k@ulmldedhé enhascemeseuftist iethune respotise to 4%6125]” In a

pr ef erre enbodi ecific i mmnegﬁfgﬁgu se.to th VaCCI ne

t h ti
P gur AT P e BT AP BE PistiTed B Sorentimalin S o gxq
res ponsq)rélﬁeﬁtha&S@ay@Et:yQﬂmﬁtsb@étxoamfybﬂﬁdﬂcytoBihbsﬂ@él:n%&tl SadloReT Ipaghdtyre by any

conventi onal f roliferation says, cytokine
secreti &iad ﬁﬁ@gﬂ“ @% ﬂgﬁ gr&"c?ré’f“é d i ’E)etrﬁﬁﬂoc?sel‘caf’ﬁﬁﬁ?l%@%}/?céedﬁsays

ELI SAS, dRinftofngthe ieathiekte In HeRaRH Bﬁﬂﬁa@&fécﬁﬂihl ?ﬁqb@&@%sﬁreﬂ? @fersadt® aRBe det ect ed
by nonitoring the treatment. In the cases ofviral infection, pI ague assays,

viral tiused o mqnitor the gisargree af ghe WiyS.roni tor t he cl earance of the virus.

[00126] phen2snot hednocepreferedl eRIRRHLNEREcosAMAAP SRAterAO FnvR &b eseé sAALINE
responses are nodul ated by adm ni st ration of a conposi tion conprising an

hsp | i nkerfiviateddyeadpyinististian phheningaiten corpaisig|ap bep binked thenefasmeit y a secr et ed
mol ecul gn@RdosRl PR ANBIUN R pRIFGELIS L sE8eted molecule and can be administered either

alone as an expression vector or in the context of a cell comprising the vector which encodes the
desired molecule. For example, the immunogen comprises one or more antigens derived from
immunogenic or antigenic peptides. For example, such peptides may be prepared that stimulate
cytotoxic T cell responses against different tumor antigens (e.g., tyrosinase, gp100, melan-A,
gp75, mucins, etc.) and viral proteins and/or other pathogens including, but not limited to,
antigens of human immunodeficiency viruses, such as HIV-1 and HIV-2, polio viruses, hepatitis
A virus, human coxsackie viruses, rhinoviruses, echoviruses, equine encephalitis viruses, rubella
viruses, dengue viruses, encephalitis viruses, yellow fever viruses, coronaviruses, vesicular
stomatitis viruses, rabies viruses, Ebola viruses, parainfluenza viruses, mumps virus, measles
virus, respiratory syncytial virus, influenza viruses, Hantaan viruses, bunga viruses, hemorrhagic

fever viruses, reoviruses, orbiviruses, rotaviruses, Hepatitis B virus, parvoviruses, papilloma
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al one as an expression vector or in the context of a cell conprising the
vector which encodes the desired nol ecul e. For exanple, the i munogen
conpri sesworneisoreer e anti gens derived from i nmunogeni ¢ POT/US2400063FE
pepti des. For exanple, such peptides may be prepared that stimulate
cytotoxic T cell responses against different tunor antigens (e.g.,

tyrosi nase, gpl OO, nelan-A, gp75, mucins, etc.) and viral proteins and/or
ot her pallﬂmsm}eprﬂydm‘hudésngjen@utuseso,thefpiesri;lmtéxMrus @IV )d eamd 2p¥arinel aezoster

|nnunodef|C| Vi r.us HV-1 and H V-2 olio viruses, hepatitis
L ke R A B R e
encephalfbizdrslrvs theamslassifiddaldr oﬂdelwsxeﬁantmleh@gemvbfmeﬁ no@fEkplidist t i s

Vi ruses eIIo fev V|.ruses, Vi ruses ular, stomati,tjis viruses,
abi os vilegHous v}F’ l(fgg%“e’ﬁé{ 4 ?Vﬁfé’rﬁ‘ég‘(ﬁfe Flisiesionehpaeyoniiie, neasl es
virus, rMﬁcBb&é&r@Wtu%é‘r@%&zk ak chdcltb'iz,und B?Ms'éBOGfl chb&ﬁ:&mm'dﬁzn&@an vi ruses,
bunga viruses, henorrhagi ever viruses, reoviruses, orbiviruses,

rot avi r Ydeebagieim Wﬂ@e”%l% (f@hylﬁ%ﬂcw\ﬂur%é%elsswbgqnpfrﬁawf%%gﬂa pol yorm
Vi ruses,, S4enemmt mwz%)monba»&g%ﬁesss 1806t 5*@444%{)@3%9% PreuiBhibgel | a

zoster vi rus, cyt orrega oVvI r us ( vari o Vi ruses, vacclinia viruses, pox
vi r uses, Haxmopbibirs inflvenase s dansxelld aathgrraiin&Klehsiella pedutonige Rasillus grthesist a

hepatitigs, Wﬁé@ﬁct?rg:rﬁﬁ]yﬁg&zn&o& ¥i dpg’ h%%l Efo'sﬁrdzdnr;e%; 'Egz!éﬁobgﬁt?rt eria like:

Hel i cobacter orrefra urg or egl onel I'a pneunophi
My cobactaerdganest Kbé:zdw rogimeniddy Catiacte Piulionidio eidsT reROSya pMﬁdwb,aofeemom m avi um

N CObaC L] AL B Sl LGS SR BN EBecdBLOOEI I, G0N0 T ocae,

Nei sseria. n|n teria o oCoCCUS” pyogenes,
Streptodﬁamm&wpmdunmﬁmaeChmadnn@hmhusndmﬁ&memmm@mmwhba&eahmpbatharral|s

Kl ebsi e us ant hr.aci,s bact.eri um di eriae,

O eotr | AR R T o aetie i e R A Er SR T bty Bl

Kl ebsi elwdl prisfecdvns amgi dﬁalshsxheslelcaudiﬂgl et.g),dhﬁ@plasﬁmﬂlsTdaﬁ@ldiaaﬁ;&ry@aicbtddﬂm

i nfectiquys fun i ke: t ococcus | as Iatum
Choer di GTeas s PSR AR oA SR TIRD: (6n R R BPeelosang

i nfecti aUSepeQC shabrad, @noﬁz@dzzsemmﬁam%ﬁmmwmﬁpahsél,gagzumazaﬁ ypanosonma
cruzi, helshnanla donov %gﬁoxo Iasna g%gg_ Zg m§31 as infectious
fungi  suitrergdlusspRs i ec’a4.1 gl us)gtistoplasiy P ero capsuldiia; Girgpegecus spp-

cry pt Ocqq:eogl ReofIPIndrash; Qﬂys‘i'&ﬁ}'c%s %d(IQO@l %r%ﬁﬂwﬁ)Oﬁlsﬁrlurﬁl@pp/\/eﬂ'rlchéﬁly@%rbgp da spp.
(i. C bi cans Cpara silosis, C krusei gl abrata, Cvtrop icalis, or

C 1 usi t%fﬁv%éfschw bay m@ocglﬂt?ldee rmigits, and S@r%@a&%@éynckmér@émeﬂﬁé h%fw (i

A. T um gal Sl cdris S TrPRE BRBTRIRAR whkre®h the Lﬂﬂlg@ﬁ@ %&e@ﬁl@mre p%ﬁﬁ@; %@S@a‘l&tl? pp.
e., C. neoformans); Bl astonyces sp (i B. dermatilidis); Fusarium

(i
spp. :  Trdoswissed todwpsigyivo, qbgémdpxeé§@h@rliscsla%?emlcellsc@c@temam%@rqd:wdtlg and
Spor ot hrji%, BEReREKLd prefifion@Sachol hsp@Snd 4HiREhic molecules.

[00127]  Antigens or antigenic portions thereof can be selected for use as antigenic molecules,
for association with hsps, from among those known in the art or determined by immunoassay to
be able to bind to antibody or MHC molecules (antigenicity) or generate immune response
(immunogenicity) as described above. In preferred embodiments, the vaccine stimulates the
mucosal and systemic immune response and systemic immune response. This is especially
important in cases such as for example, HIV whereby the point of entry is usually via mucosa.
The regulation of the mucosal and systemic immune response is also important in those cases

where the immune system is associated with the disease. Examples include, colitis, Crohn's
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tunoral cells. In the enbodi nent wherein the antigenic nol ecules are

pepti des noncoval ently conplexed to hsps in vivo, the conpl exes can be

i sol at ed woamoosbd2s, or alternatively, produced in vitrecrmseooosishe ed
preparations each of hsps and antigenic nol ecules. [00127] Antigens or
antigenic portions thereof can be selected for use as antigenic nol ecul es,
for association wth hsps, fromanong those known in the art or determ ned
by i mMmundigasaihflamntaeorabbvec] disedses) driliritispautdibalyie OisedsbdCr dizbriets] #Brgies,

(antigenicit or generate inqune res se. (i mmunogeni city) as descri bed
above. Iarp_efﬁ‘%‘%ﬁé?t}oé 2 ﬁ“ﬂﬂrd\‘?ﬁa‘ﬁ qumahign aggg@ﬁ?‘fg stinulates the nucosal and

syst em c[oD1IBYNE The HiReska PandRPst&iyis it fufie 4ySIHNEoNS Bmphbid sshes agoBige al |y
inportant, in cases such as for exanple, HV where é the point of entry is

usual |y Wittithidrcemal. safiyaryy eastipiatestgnl. sespireiery fnd srogenibhigactsad dasfaging hivpste

I eSpons yftidhived édﬂ%@{sttl?é%ajbﬁté?@ QR 8yRARAPMES Bhd lﬂfél%f' THAHE Gre IRMBER dfS
associ ated with the di sease. Exanples include, colifis, Crohn'sdi sease,

i nf | ameimpesfan deagiresdif esggatsointggtinplrmuydosal apd gysiemirimsnugie sesteses sheopuagisa grdier s,
al l ergi -g&gh [ QRS i S0P, i i ke.
[00128]q%ﬁg%#hcosaﬁSgﬁﬂpgggggﬁpgi?%ﬁﬁﬁ%kgﬁgi%ﬁ$Lcons%???%gag% gﬁhhoid

ti ssues iawnweiresperseswre likalhto Heduitinted:l thers il patiery of redatively ispeacdistrigiriilation
respirat k j r j . S itatively
Cont ai et SISRERL boch D oE co bR A PhERR oo WAL S
nunber odells, ppoictlany IgAcB ceilsemd afentoneT geltst prodamiestt atvalicosal and gyisteaincsusfgssem ¢

i nmune s em _ the cosal., and stem C | e syste ont ai.n ecialized
st 1 uct urdid WehredendtY 8 Ba S Terme Salind JGRUPE SRR TR RS BBNERLTRFE! 1 wary
t o be i niduptad exdiost defmes it Smeophirddesystemic sughars.i Viedsy elsppenas b the gaatoinestinat | on of
| ynphoid cel | s (ﬁo %he nmucosa, knawn .as rrugo§al and system c hom ng.. subsets
of | ynpHBYRSEAnS rstepus immpegyiym ?L{j’ﬁ\“%l QBT tyeEe r{popng gaspanse gHigh o i nat e
at  mucosdl theoit 1Bys becs thdlidseR&s harifall patt@g@isSisli bh thabtheAhadSaloledddd oSist emi C
i mrunogl Qbul i n,  secretor IC?A, is parti (ﬁul arly well adapted to host defense
at nuco q“étﬂEF‘g?g‘tyéﬂf‘%?ngﬁ‘? nprgal migpobiab ke et s of the gastrointestinal
mucosal and systenic i nmune system function together to generate an i mune
response_whi ch on the one hand protects the host from harnful pathogens,
but on t¥&™¥lHers hand is tol erant of the ubiquitous dietary antigens and
nor mal  npg1@pi alrhé kQEfion cBhtEMbaies Q0N kAt Hgpod e mo YGRS doprisARIRER] At es
delivery of the gp96-1g nolecul es conprising; nucleic acids, polypeptides,
pept i desacidsalypentides.gieptides.gigpiorss faily copEingEpitrde Biceingqidsor pelypatigesept i des,
thlocel y@gg@%ﬁn@% b fid. | B&vePRrip¥§ppiials MAPYRRRL LAGR BQhpRGRkLI des can be
w according to standard vaccination protocols which are well known in the art.

[00130] In another preferred embodiment, a vector comprises an hsp- immunogen such as for
example, gp96-Ig polynucleotide, natural splice variants, deletions, variants, mutants or active
fragments thereof.

- [00131] A number of vectors are known to be capable of mediating transfer of gene products
to mammalian cells, as is known in the art and described herein. A "vector" (sometimes referred
to as gene delivery or gene transfer "vehicle") refers to a macromolecule or complex of
molecules comprising a polynucleotide to be delivered to a host cell, either in vitro or in vivo.
The polynucleotide to be delivered may comprise a coding sequence of interest in gene therapy.
Vectors include, for example, viral vectors (such as adenoviruses ("Ad"), adeno-associated

viruses (AAV), and vesicular stomatitis virus (VSV) and retroviruses), liposomes and other lipid-
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according to standard vacci nation protocols which are well known in the
art. [00130] In another preferred enbodi nent, a vector conprises an hsp-

i mmunogerweureoty/msao2bor exanpl e, gp96-1g pol ynucl eoti de, maTarsaloIspisoee
variants, deletions, variants, nutants or active fragnents thereof. [00131]
A nunber of vectors are known to be capable of nmediating transfer of gene
products to mammalian cells, as is known in the art and descri bed herein. A
"vect or "cohaiing dompi?exéﬁﬁﬁii’ sthet nﬁ@ro&hﬁol@:&]&ﬁcdﬂﬂilé&é@ Eapable ofRBEatigaREVRY of a
"vehicle") refer nqﬁr nnlecuIF onpl ex of nol ecul es, conprising a
pol ynucl aesHeR 1o Rhg Fally SFestprs G SQEPSEIOfer eaTRIMBEN'S 9 BRGiOBAIS A vi vo.

The pol yritkdra@idube defe Bivelelah¥/eF e Wes@ﬁﬁmﬂtﬁ‘a@omﬁmy ﬂﬂ&w&e&H@fﬂ%} of
interest in gene therap Vectors include, for exazg viral vectors (such

as ade nd’(f?l?eﬁi;fé do the Fl?éige}edy cglie nds deserihed andillustrateddin gopedeiail belon suchither | ar
st omat i tdomp¥hdntsSindl¥RVior @ﬂﬁin}fl@ chrﬁtfér{eHé @t mﬂluér{EQ %quﬁ'l% e‘% flcells

| i pi dcont ai ni ng conp [ exes, macr onol ecul es capable of
medi at i r{glcwmgwemporwntsahq@meghqtsc,cielé@me@etlssgeépelqtf;rytbmﬂeng) come@memsshztan al so

conpr s ;qlnﬂ;l%’]egfé uﬁ%‘? b r?/te&oﬂ{ucfem% cf B}r}ﬁé etllL ?ﬁneﬁorﬂ%ts hilf 158@%6%9&”2560% gfene

del i ver or gene expression, r'w se provi eneficia
proper t itegpalmuclsetidearitien thd celbbfie uptAbe (deczims |agmrﬂs mcdiatmlglnudearémahlzatmn)l;mr e

det ai | ncI onents that
o Fuenct B e bt R RRARSIh SR B bRl BF. SR TR Bansh R aRE AR et at
cel | -t ypechode mairkas;eudqmzscclbtfebtablb hmrblmrrsg])actalﬁie markeestha caxhbd usedfol deeoicas seipétake of

t he vect t he cel nent.s .t.hat .influence alization
of “the. g8t seecieCbe BECE Hid s b sting HERBERS At 4RE e R GoGE et

mfsdi ﬁt i rugmpmcﬂnsa:an bgp@wgzdaﬁs Dinhiraldeddure @fqlhe memxs(?]achah the mgd dvaBﬁziEn QX4fr ess ihon

of the p u tide uch copponents a ncl u mar kers, such as
det ect abvleé% H@?‘glrohaéf%i‘%ﬁoélﬁ'?téor #op ‘t’ceﬁfﬁeg ‘%E‘S‘ %'H}Utpbaiﬁ)ef’re‘@?tobsrcagel ect
for cellg Iﬁdmedhap@vtdalsm fuctiondlitias. eomxlpJee@sSl if€luddtBose dedcabsd l?@ﬂin dedli ver ed
by the vector. g’ﬁ)onent s can be provided as a natural ture of the

vect or (%&E%h%zsw%“ &é D 200Dy 4 Tareg vty oeel Yetarh e knoya/ @ thafiadeért s or
functi onahdrhilyesai@ik. ati ng binding and uptake), or vectors can be nodified
to provide such functionalities. Qher vectors include those described by
Chen et 189132 oheagsamyinan virglvectpg refersiio @ ygalectopcamyprisigvar Pengreof such

vectors }ﬁfe%lggb%‘@ede’ﬁrédﬂ@ts 8f kﬁ&%@@%@%ﬁy Hrhwed¥RlckAiBl Size-LARAARE A

"reconbi nant viral vector refers to a viral vector conpri st ng one or nore
het er ol dgwatedarith neekaging: the beterologoeaeas prodiqice spauepcesiaredypicadlyigrasiuesdhi bi t

si ze-co %2@%&5%?0@%? 91%1‘65}:{ ?ﬁion\é‘o}“ ﬁ'l Qﬁ'ﬁ?%ﬂ?& ' Sifef? %uﬁ's%g ﬁ"lra9 IbQo%R'llé ?e;g'%gﬁ%np roducts

or sequences are typically intro
defective, requiring the deleted function(s) to be provided in trans during viral replication and

encapsidation (by using, e.g., a helper virus or a packaging cell line carrying gene products
necessary for replication and/or encapsidation). Modified viral vectors in which a
polynucleotide to be delivered is carried on the outside of the viral particle have also been
described (see, e.g., Curiel, D T, ef al. PNAS 88: 8850-8854, 1991).

[00133]  Suitable nucleic acid delivery systems include viral vector, typically sequence from
at least one of an adenovirus, adenovirus-associated virus (AAV), helper-dependent adenovirus,
retrovirus, or hemagglutinating virus of Japan-liposome (HVJ) complex. Preferably, the viral

vector comprises a strong eukaryotic promoter operably linked to the polynucleotide e.g., a

cytomegalovirus (CMV) promoter.
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by replacing one or nore portions of the viral genone. Such viruses may
becone replicationdefective, requiring the deleted function(s) to be

provi ded wo 2brozreso2dur i ng viral replication and encapsi daCirars2¢ipeissé ng,
e.g., a helper virus or a packaging cell line carrying gene products
necessary for replication and/ or encapsidation). Mdified viral vectors in
whi ch a polynucleotide to be delivered is carried on the outside of the
viral pajodidfje haMiioadlbopréfered wered inblede (iteeectds, GusionPrétedl andRhdmicat  al .

Sui tabl e nycleic acid delivery systens

PNAS 88: 8850-8854, 1991). [.001

i ncl ude Qﬂn}%rlte%glgqt{y,v}raltv>9%,tp{§dp<ﬁ§%§l%e,lagq¥dgurchdm mia irysgs ag¢ BT based viruses.
adenovi r Ofic proREBOMIV-Based § §AGIeXbLEbMPrkésat (Ao vé&drp%eéﬁnﬁgbg%d pslenovi rus,
retrovirus, or hemagglutinating virus of Japan-I|iposone ( conpl ex.

Pr ef er ab$%pes FaEOwian4flV\aseersy andohpenvaasae i ot andertirer YA wirg vestess are
oper abl yprbfeRKe drHeSe $ddRrPRLMAUSIXARELARUG: & orthGpd% Yok HTBIEY kS, HSpdsT

pronoter.[00134] Additionally preferred vectors include viral vectors,

f usi on pYestoss seh asrrohesnes simpdax lodmp (R esctoRislley Arlap! af.ed tNsrochays [6AHS 7N oney
murine | Mg ¥ LUSeS B - [ fror Y-based
viral ve(f:fty of” con r’fs@éﬁat Nﬁe%ﬂé%n?%g%gégiagﬁ&aﬁsé%?Ag‘{eﬁﬁ gé%‘q%%c}% f)‘gl genes
ar e fronkrass, Gkfor ) AR QelleerAl.geale Arge Narb ricad Stitdd.SW..H0Z603PON; r al
vectors pe ef eryed, S . sl X, ¥ectors, such.as .orthopox
o avi poatbn R £ 4l pioe KAFORA 36 053 AP E Ro A LRV GRE R8s 0
(HSV) velcaSele §:@é) Sadance,R59:98%€1983); Daviddde ur el ém GH4tr. 348719 (12995Y angd, eral, F. , et

al, in , | : | i,an, Syst e . over, B E for ni . Press,
Oxf or d hgllrgl):}hg?' ?@éé%“ﬁﬂ nfj?%if?é{ﬁﬁs?c%%q grlfs%%%f\g?qpﬂft,&\g%i el §g’i].%" (\éfné’ A : 90
7603 (19988 (1e&t)]).er, A 1., et al, Proc Natl. Acad. Sci USA: 87:1 149
(1990)], ovirus. Vectors eGa| LaSalle et al ci ence, 259:988 (1993);
Davi dson[,()@gs%ﬁ]al ; ORga V&Wéfntlog?‘“‘ﬁ@ge(ni%%ﬁl{a C‘%lésrf@:[(’pg?mal VIDPX Wi Wictorgg: 2004
(1995)] resutk iAQEIRQ-sh&S Reh @kRess\nfof e Vaelkioksid] Kapovirts vdWiors, adeib-addocialdat -

Pox viral vectors introduce the gene into the

Genet. 8:148 (1994)]. [00135 nt.ro . ¢

cel I's cyt®pId Waﬁﬁgfw& S0 e SV L e Ty berpnghdication dygpme frvpion
expr essi éibodfimdnfte ThE BdeRbFinAGlestor MERRMVA SHofeMBGE HlpPossiofl B0, 18R 3RMIBLRY Vi rus
vectors and herpes sinplex virus (HSV) vectors may be an indication for

sone i nVBSRIGhATEAIBRRSRAIIA vimiseln seren ebodiigenie sty exhibis muek longergxemsianer term
expr essiBf gaRichlar vdcR? ShdsBRilPRPEhd ol B el DA AHE RHARIMeindlRteyi FUs, in

sonme enbodi nents, may exhibit rmuch | onger "expression. The particular vector

chosen wiheiselgeina e aprsentiafomgtetseen reaflily bapgcampishesh direfershlyberiervpuid wsat ed.

The sel egfibiplpPdssih Plro%fé.r.akﬁ REMIOLES St Ao plroﬁl%%ir itnd ‘7’63@‘6;3%9-%1' i shed.

Preferably, one would use
cytomegalovirus (CMV) promoter. The Rous sarcoma virus (RSV) (Davis, et al., Hum Gene
Ther 4:151 (1993)) and MMT promoters may also be used. Certain proteins can expressed using
their native promoter. Other elements that can enhance expression can also be included such as
an enhancer or a system that results in high levels of expression such as a tat gene and tar
element. This cassette can then be inserted into a vector, e.g., a plasmid vector such as, pUC19,
pUC118, pBR322, or other known plasmid vectors, that includes, for example, an E. coli origin
of replication. See, Sambrook, ef al., Molecular Cloning: A Laboratory Manual, Cold Spring
Harbor Laboratory press, (1989). The plasmid vector may also include a selectable marker such
as the B-lactamase gene for ampicillin resistance, provided that the marker polypeptide does not

adversely effect the metabolism of the organism being treated. The cassette can also be bound to
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a high expression pronoter. An exanple of a suitable pronoter is the

763- base-pair cytonegal ovirus (CW) pronoter. The Rous sarcoma virus (RSV)
(Davi s, ewvoabio/ddoozs Cene Ther 4: 151 (1993)) and MMI pr ompCeErzs2ma6EG0 be
used. Certain proteins can expressed using their native pronmoter. O her

el ements that can enhance expression can al so be included such as an
enhancer or a systemthat results in high I evels of expression such as a

t at genea audki¢ aoid Bihding mivietyTiniasynthstivateligerg 8ybteit) @iichs tHengaérh didclosddan v ect or
e.g., gg%s d vector such as, pUC19, pud 18, pBR322, or other known

pl asm d % that includes, for exanple, an E. coli origin of

repl i cat joors6] Seefdesmip ﬂfecpmyn@ae@ides ofVbd R Gahtioh nfal @Rb BYusedwli@or at ory Manual ,
Col d Spring (é{-igrbor Laboratory press, (1989). The plasm d vector may al so

i ncl ude micEdeH Yy BFhiclestich &t c&igeig llagsoméarbiqumvgﬁb\seétog%r’f@rmvw&hqf.thﬁ I1in
resi st anp;seedafe@Ydrqli?ssohieqﬁeaaaﬁomgarngm w%ty Aeoars swaﬁﬁy@én%%dﬁkﬁf fect

the netabolismof the organl sm berng treated.” The cassette can al so

bound t oBegstite) Biodeckuiguespd:Ah HQSWS& ¢lsq. felgnesyand Hetm, eBeér@Ma\/@lsyLa;byche:m such
as the syg i%@@?b&&ﬁguﬂeﬁ RVD, Bahéstit ks LLP%@;QJ 15%?56@%93(’ the

pol ynucl eot’l des he 1 nvention nmay also be use a’'mcrodelivery
vehi cl e WOET] as Renkidation- dequtﬂgwnmbmamdMnd\Mectaﬂs cﬂa(btvtprosiucdéon a revi ew of

th
cont ont < a8 i bR RO BA B, of RLASE 0 2088 WEH s see
al so, FeZSQFié1993h($tmt5¢rmPeR@amwal.,Ré§lm Uaolest. F90c606—,63(101(92;) 2 Rdse®ld, arnd,

Maur er , <,Relf‘6 1?%?;%?@9929%8' Lab. Focus, 11(2):25 (1989). [00137]

Repl i cat F8n! econbi nant adenoviral vectors, can be produced in
accor danj@e13sjt h Alnmmnddlieerly metfoelds toSBesmglld aufdnidéd DBA p&bducﬁirg@ectoﬂsla«tﬂlch cAgad.

Sci . USA atfor rrlc n.
| nvest . @%* g@% %i aé%lﬁ?aé%(ds B W08 ¥ auiRles F“%{ df&:fefﬁ”’%lgs’1%31ﬁ75 71(1992) .
[ 00138] (AO@II)h\e]ilclchmegj’o)fatéﬂi’f]eP&ﬁl Hy&efb&n&@ﬁn&leﬂfjll‘efy st Iranded D:C\IA produc: ng
vectors u t.he 96 intrace ar See for exanpl e,
Chen et @613%& o%éB‘% ‘ﬁinéh '%g@?ogf poéegglggyayt{wchﬁo}lgd Y %r por at ed
her ei n, hymbRl/aheneeeleienti |kh<$w1€=‘ﬂ1tthé &, Yout tﬂa&%é’g%latcﬁmy RleBRts @fusfe fifional in

Sp- i munogen | ecul es may he control | ed pronot er/ enhancer el enent

he it s wrRies

knovvn i rfhe tedifpr exprreden: (lagripttsoyichap Prentrg) @pPertcamenal in the

host sel &pte8dlorf MEILEX BLESSHA MimifRh IR} BMSgaiel f(fl‘&w% BRnidas 4ulsop£ONLd, O!
gp96-1g gene expression include, but are not [im to, cytonegal ovirus

(CW) protioedP apd)d 368,067, thag¥ 40 eurlygmorpaer ragien (Beneist @é;ghambma 18844 Yo | y

pr onot erpgnagh3Moy BRPRInderdBhtaBAMA03" 18 drmitR tdHef of Rous sarcoma virus
(Yamamoto, et al., Cell 22:787-797, 1980), the herpes thymidine kinase promoter (Wagner ez al.,
Proc. Natl. Acad. Sci. U.S.A. 78:1441-1445, 1981), the regulatory sequences of the
metallothionein gene (Brinster ez al., Nature 296:39-42, 1982); prokaryotic expression vectors
such as the B-lactamase promoter (Villa-Kamaroff, ez al., Proc. Natl. Acad. Sci. U.S.A. 75:3727-
3731, 1978), or the tac promoter (DeBoer, et al., Proc. Natl. Acad. Sci. U.S.A. 80:21-25, 1983);
see also "Useful proteins from recombinant bacteria” in Scientific American, 242:74-94, 1980;
promoter elements from yeast or other fungi such as the Gal 4 promoter, the ADC (alcohol
dehydrogenase) promoter, PGK (phosphoglycerol kinase) promoter, alkaline phosphatase
promoter; and the animal transcriptional control regions, which exhibit tissue specificity and
have been utilized in transgenic animals: elastase I gene control region which is active in

pancreatic acinar cells (Swift e al., Cell 38:639-646, 1984; Ornitz et al., Cold Spring Harbor
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290: 304-310), the pronoter contained in the 3 long term nal repeat of Rous
sarcoma virus (Yamanoto, et ah, Cell 22:787-797, 1980), the herpes

t hym di newbiznagso@sonot er (VWagner et ah, Proc. Natl. Acad1/uSee09/oksssn A.
78:1441-1445, 1981), the regulatory sequences of the netall othionein gene
(Brinster et ah, Nature 296:39-42, 1982); prokaryotic expression vectors
such as the b-lactamase pronoter (Villa-Kamaroff, et ah, Proc. Natl. Acad.

Sci. USA 75:3727-, 3I3L, -9 AQrALh C_.pronm T. t ah, Proc.
ot . ncsame el et b Tl Mitpdfo LS BRI P LA TR Bt oy

r econbi naphtrdlacdi@r wiich isactbe ie phnckdacic Beme celbaHanahd Noks9415: L5822, prssyot er

el enents fromyeast or other fungi.such as.the Ga onoter, th DC

Cat conol B0 aih 29 ol Been sk wpRc DRt el CRPTHELy g Db or

al kal i ne 38l5a3 B8Rt 1884 AARDEAI., Nafsk 313e53a53881985  AlegdmidedY ub Wbl cantpid!

regi ons, which exhibit tissue specificity and have been utilized in

t r ansgeni’cl4afilatd. d 9878 maeyss rmMmagy REnqE yius eantrplaggion Whish dhactive mdestigyas, n

pancr eat ib?ea@tciyﬂ%oﬁ%hii fhabtowhd (Le8dr B, (l4l5:438:4939986)0aibdiiiadendIRtbE et ah,
Col d Spring Harbor Synp. Quant. Biol. 50:399-409," 1986; MacDonal d,

Hepat ol oggeiqn whish pstivelig &yyr, (Pinkett b al. Genrs apd Reved) 1: 368517601 98A). elphis active in
pancr eat igg,DSta &Gb %&l’%@%‘ﬁ%ﬁcﬁ\f%&{v@ ixf’ﬁg’ér&m]u 'léu%%f alt )Gell!ﬁW@%h@-bu' In
gene control regdion ich”i's active 1n [ynphoid cells osschedl et al,

Cel | 38: 6443,398); Hog8ukr eielafeignast235153-5Rat987 k alph8 1 58EBGRH, gen®@@Birolegivmnder

etal, Ml_,. | ... Bi. - - 1444, 7 e IVl

control ngﬁﬁéwaﬂggﬁ&Fgzgiggggﬁéﬁﬁt8%%?8%%3%%%§fg@g?ﬁ??%ﬁ%ﬁgﬁaﬂﬁﬁ%gﬁgst

cel | s ( Ledstrol e¢giau whiclCslabtivkSn 486loibée]ls (d8&hm eabh Warure &NB3 &Mt E2M5; r egi on
which is tive i JAYY Pj rt et,al.. Genes an vel .  1:268-276

1067y arilds P, el iab 0ot LIYEE hivelih vitie prafiiEhe BbroPRRERh waten PR G

( Krum aufoligbdehdrocy¥dtells Gethe brath (Readlizad 6234 C2B48:703-985 ;1988 mypssindighathainSzi ence
235:53-58, 1987), al pha. 1-ant.itrypsin, gen ontrol reqi i is active
S e onscon et reBoR Bich i [ RBh B55% GO N 9095 4800 JE S Uh
gene contgbfddotregic emeawlhg @brniche géid coﬁtrfllrtegryle{vﬁicd isﬁ:&tib&in§thﬂ)lg{patlnihlafrlga{Madbht ure
315: 338- 340 985;__Kal ]li e , Ce 46: 89-94, 1986), nyelin basic ., ..
protei n §bfe S%’Gmer%fmr?’%?%ﬁ’ \i\?ﬁ%&

h is active in oligodendrocyte cells in the
brai n (Reeslaepd Atwidé varfesl df bSekPssidivecth 8dmbinafivas indy bé hiplogddahn- 2 gene
control region which is active in skeletal nmuscle (Sani, Nature
314: 283- sEEessigdhy DNARgaysres b ippvention) MsefpHgPirsHomYrsiGe ¥ cXymRlF-araY egi on

Whi ch i s cagdidi ¥Esdgtehth 8f ¥ HAbIDIAIal RUS-chVBDINA tindbynthefié DNGEsedishcds3 GRitdbld 8,
1986). [00140] A wi de vari ea&&of host / expressi on vector_ conbi nati ons may be

enpl oyed OBl Seritatiy o YA Osad rorerackriat Hasids 6&ndh el Plaggudsaol El,
expr essi QERYESFBRID, pMALCEHRTOHEEXTBMith et al., Gene 67:31-40, 1988), pMB9 and their

derivatives, plasmids such as RP4; phage DNAs, e.g., the numerous derivatives of phage 1, e.g.,
NM989, and other phage DNA, e.g., M13 and filamentous single stranded phage DNA; yeast
plasmids such as the 21 plasmid or derivatives thereof, vectors useful in eukaryotic cells, such as
vectors useful in insect or mammalian cells; vectors derived from combinations of plasmids and
phage DNAs, such as plasmids that have been modified to employ phage DNA or other
expression control sequences; and the like.

[00141]  Yeast expression systems can also be used according to the invention to express
TNFR25. For example, the non-fusion pYES2 vector (Xbal, Sphl, Shol, Notl, GstXI, EcoRl,
BstXI, BamH]1, Sacl, Kpnl, and HindlIlI cloning sites; Invitrogen) or the fusion pYESHisA, B, C
(Xbal, Sphl, Shol, Notl, BstXI, EcoRl, BamH]1, Sacl, Kpnl, and HindIII cloning sites, N-
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consi st of segnments of chronosomal, non-chronmpsomal and synthetic DNA
sequences. Suitable vectors include derivatives of SV40 and known bacteri al
pl asm ds,we.2g10/068026col i plasm ds col El, pCR, pBR322, pEmusany/opEe) pCGEX
(Smth et al., Gene 67:31-40, 1988), pMB9 and their derivatives, plasmds
such as RP4; phage DNAs, e.g., the nuner ous derivatives of phage 1, e.g.,
NVB89, and ot her phage DNA e.g., M3 and filanmentous single stranded phage

DNA, yeag E’“H‘EQ’%@ ?Espu?%{i' with Phﬁ? AT A el wﬂfédtéé@lhhé’s@stn%@%%&‘? vect ors

useful ineu IC ce SUCh a8 Vector & use ‘manmal i
cells; veetttonsusiewo,\canbd cmptvymdrabcmduhg anthe ofvetions A ykastawd-hpbridhexpiobiien such
as plasmd Joy phage DNA or other expression

control geﬂb%@g’gpmgﬁrﬁgt%@c@%e “[1%'(5&4T]' 84st expression systems can al so

be used {IID(IOZ]dI r(gnet pefehel detivaRtsyem isa xearquﬁtﬁﬁ@t ViNff Re&or thailinc@xp@fgidsene bihe
non- f usi on p ect or

) t Xl , EcoRl,, st Xl ,
BarH , SEgre po uwalewct(?aﬁtete"b PE“E‘?’?@Y gttﬂégne t%@%@ém"rﬁ?rﬁt'ﬁé $vigalon
pYESHl SAyedir ugécfl?ﬂﬂ% inveRRbh mefRB@ has th éplEgﬁfeXbrmuEg:@ﬁls) ofBashbouSed to Ji‘%ﬂt and
Hindl 11 cl Omlét%‘ﬂSI tes, Ntermnal pepti urified with ProBond resin and

cl eaved Wil etnmbﬁéwntsuwrhtcti%éwjynutlsotrfé’ént fod afimiistergghwitl 3 poruiral

enpl oy edyaes OfsdioPBetlBent ffisin LEHERT 'nQﬁb rdn B aBbut UHE ,metuogrgnsemr&% bOfseR) St em
can be prepared In accordance wit ghe i nvention. One preferred

del i ver ye-gy gl narloarmre@@hmtd%mlvpmmvect or that incorporates one or nore

Of ot hie_PRIDIAC! AL Sl BlfhenRhip ARk AORUNvARE RO ERKIdC.

Pr ef er ab t'he VI vector used in I nventi on netho
(pl ague mnem viginumintization foutgso frpagxample] D& atveneusyuintra-musquaryQ i lqmau | n

e”bOd! me rﬁoﬂe@ll)\r/\qhg Etgthg? g%t%\%@% Hrrgx?t 2a§?rt @dl?c%s 9%&%@ @m%eo 0

non- vi ra vect o r'om ap nanogr ans t
m cr ogr arespamis¢, Isyérhie iminenassefonke. e. g about 1 nanogramto about 100

m crogra 00 o 0si t
i nventi oﬁﬁils ad]r#:r%tliles aseeroed)% [ygu%COta T’%rn lgonua ﬁoﬁhdruesgtlh%g 6 rflélg nucrelcl‘—aclcl

exanpl e, e. 'gnetnlcatmggp%slquan |baawamp11$1red lbg ek yiyo methbaspee |11yoema\tihg/a cadlnftbrh he | i ke.

Pr ef er abl ni zation nd 0S g
response %é%% th?ﬁ“{‘fnTlJ YERE™ P‘ésfibeo ° m[cg'd%f]nualﬁ'ctaﬁ ?f%@sr Emg%’&ﬁg’lgnﬁucl eot i des
or ol i goenpineezticeieiito thesuldet.i @ yxaﬁi‘pletdfeum;bxewduads ﬁhtln&dgn Ues) PadNog
gp96-1g, 4) acco l.i shed Vi VO novi.ng a |
Fom &SR0 TheRBrTbiMg ver b Pk FReoCLrhels® soeY abEEPRanaSHER:
aci d, andf4 @ibject, asiiietuigng the gatwbﬂg&rngme@redl teli($)t®tht REbjsa b REcunctongl epanp! e
of such at}ﬁrocedure iSO EI ined in U S la
e gene 1s under operable control of regulatory elements which permit expression of the gene
in the genetically engineered cell(s). Numerous transfection and transduction techniques as well
as appropriate expression vectors are well known to those of ordinary skill in the art, some of
which are described in PCT application W0O95/00654. In vivo nucleic acid delivery using
vectors such as viruses and targeted liposomes also is contemplated according to the invention.
[00145])  In another preferred embodiment, an isolated cell expresses hsp-immunogens, for
example, gp96-Ig molecules. The cell can be autologous, syngeneic, xenogeneic et, stem cell,
immune cell, mucosal and systemic cell and the like.

[00146] In another embodiment, the vaccines can be administered to autologous cells, allow

the cells to expand and then re-infuse the cells into the patient.

[00147]  The compositions can be administered in a pharmaceutical composition, as a

polynucleotide in a vector, liposomes, nucleic acids peptides and the like.
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5,399,346. In general, it involves introduction in vitro of a functional
copy of a gene into a cell(s) of a subject, and returning the genetically
engi neer estocellues)26t o t he subject. The functional copy @eCTiuseoogessoe s under
operabl e control of regulatory el enents which permt expression of the gene
in the genetically engineered cell(s). Nunmerous transfection and
transduction techni ques as well as appropri ate expression vectors are well

known 1 0dgigge of BLALNAL Sldtodl ol B, AloosBRIE0h WGRALS HEgEL i bed 1n

PCT appl cation VI VO nuc L) Ivery using vect ors
such as moramaﬂdmnmhlphmgxeotcﬂ@gléallpastmagems@suﬁdhaﬂhemteaméd according to

the i nven i on preferred enbo i sol ated cell
expressed %E‘B"%'Mw%h@ ag‘?"érre ?%Wﬁ%age@fjé%"hlaﬁ ge&?ﬂaglg O?Wéngcael | can be
aut ol ogophysidlyigenet @.g.. sehageaat 6r @bphytcaifiet)on prékabdec 66dukarystitcatigl and
system c cell and the e. é 6£1 I.n . anot her enbodi nent, the vacci nes can
be adni nft & Id” t”ff"aﬂf'&@&é&&’gw& Pyt imitgfion, Ghamptheanepidcs; Htix¥irskn@xiBRd t hen

re-i nf useadidiRraRlidics ﬂaﬂ'ib&anhﬂ@in@ﬁ%énﬁsngene [P AectdREarkiBERO RO SRS
adnini stered in a pharmaceutical conposition, as a polynucleotide in a

vect or, Pi %‘dﬁ@éfermﬁwéa imagiE asente fERRRsEC Agrats: saents kR BONIEBIFt With &hot her
pref erreqmgggmglr BRMin, pg%e&ggp%d pdipRIceRdksbe adm nistered with one or nore

or additional pharmacol ogically active agents. As used herein, the term"

phar macolg@gisal | %eaaggl'nﬁ@al @Hﬁﬂ)racolégéa@lgl %ctrw% a%@ﬂ’t ca96elecRY %npasvaﬁlleg/rdfg
capabl e of having a physiol ogic .., a therapeutic or prophylactic

effect) brewr @%afrsytﬂdmgsanclecuk&rfgrdmmpl@eanlageswm angsthetiosy anfirinflanumaoryiagentadi ng,
but wi t h%ﬁel“l{ﬁcg %Hl gghytﬁllﬂ?crg%[ﬂﬂg raﬁ‘@&ﬂﬁﬁa ent@Q&lllBMl%%lﬂ%l’udﬂlgélﬂﬂailms

r adi ot her apeuti cs, I'osensitiZing agents, ‘gene therapy ctors,”antisense
nucl ei c ammm@omtsmpbdmg Tsmal) lantioongrdngs, pnitfdeRidssants ratjdinbetiageentss,

di agnost |, | protein,
pol ypept |l§ gﬁ&,gi%? mﬁ%%@ S}Vgs f%g&#tag&yﬁt%%%?%kaa ﬁ%%:ol ogically
acti ve agemycobattdnigl &hte,canenbdptasum agemayangoxidof aganoymtiph@tses of drugs,

i ncludin for anal ges esthet | ant. fla .0ry agents,
anthel mn I?l‘é%osurﬁ)n‘?l - z'—isr’ inﬁmfnh %grgufgﬁtgnatn?ﬂlyml f&d h%lvgale ?nr:e anxm 7 otics

(i ncl udi sgathenioiphbticaand mmndslepmm)cerm&ﬂs,ttmc(enmétmdugﬂgs Bamaﬂl)enoceptor

ant i bt ot dsenageeci pOGLERTEE PRl FaRePfutd e e nselli 1 ¢

agents, #atropiy egdnec tlemoaiera@gﬁ-ms Scont@dt meeiadoasdobterod3edviugh suppiesaxisdant
agents, i i rmunost.i nul ant antithyroid

agents,  Eprs iy DTe s SR et OB TORY B O B e

neur ol eptidpaginergisd (ahti@eHiiSniak agdney),| s tradital sQgeipim, aghat, aremth ERaggpt or
haemostatics, immunological agents, lipid regulating agents, muscle relaxants, proteins, peptides
and polypeptides, parasympathomimetics, parathyroid calcitonin and biphosphonates,
prostaglandins, radio-pharmaceuticals, hormones, sex hormones (including steroids), time

release binders, anti-allergic agents, stimulants and anoretics, steroids, sympathomimetics,

thyroid agents, vaccines, vasodilators, and xanthines.

[00150]  The additional pharmacologically active agent need not be a therapeutic agent. For
example, the agent may be cytotoxic to the local cells to which it is delivered but have an overall
beneficial effect on the subject. Further, the agent may be a diagnostic agent with no direct

therapeutic activity per se, such as a contrast agent for bioimaging.
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bl ocki ng agents, blood products and substitutes, bronchodilators, buffering
agents, cardiac inotropic agents, chenotherapeutics, contrast nedia,

corti costwoantseo@eugh suppressants (expectorants and nRCOIUSLIODEIS00

di agnosti c agents, diagnostic imaging agents, diuretics, dopam nergics

(anti par ki nsoni an agents), free radical scavenging agents, growth factors,
haenost ati cs, i nmunol ogi cal agents, lipid regul ating agents, nuscle

r el axant ot n pe ra at tics,

par at hyr i(}OAQié]al gl:ngg%tlhgr%? dS enﬁ)og Ohé % i E)é ugﬁf)tédseéonﬁeptlde areqebelle%

r adi ophamita aelatettale marl&eqrsmjmﬁor aernphpﬂmemt (naﬂ&fﬂdgﬂ@FBtlH?R&td&) time

rel ease bld%%e@ anti-allergic agents, stimulants and anoretics, steroids,
synpat hoff 5, thyroid agents, vaccines, vasodilators, and xanthines.
[g0150] wal]addr'DétectEﬁdle ﬁhbﬁfymlbﬁ@f'l@ﬁélC&'fdrﬁ/to%@ohhﬁﬁs@&ﬁdﬁtecfh@%y%ﬁécﬂﬁ&: ic, |

t her apeutj c agent or exanple, the agent may be cytotoxic to the [oca

cel | 5 t oblRipRmicel PiockratifalmERingElmic o7 Sk FERTS. BoRERITgiealseB el on t he

subj ect . inchidb PR s iR red RNy N BYechBn-Aerfic AHPETS, lefizyR3E (@ g. V‘dstcbm%ng" us&fin
therapeutlc act|V|ty per se, such as a contrast agent

bi oi magi AYELBEIshiptin- Weﬁ%{dﬁbfhoﬁﬂgémléfhaé@n%?ﬁﬂdmtﬁ’éﬁ or wéuc@;weseragor
pol ynucl g@hbdéhaPintBEMLd Q@a@aﬁﬁbﬂaa&%hﬁgc%ﬁ Ifho‘?ecf:iﬁ% g5k able, rc%&.liﬂem%Fﬁ@OaS for

exanpl e, fluorescent nmarkers (e P, RFP etc) or ra |o ab
" Det ect alsl targsi. elthy'deigetable moaﬁmebﬂenr@ﬁ@ptgs 2 measurpblepisial, swh ad eraslicegtivee by

t I
=peC 10600 ! ARRSILF S RAIFTL o IRHRREL A 1 SHETLAS
el ect r onmdefisie arsemglenQuantisatioprod she(signgl. is acteved hyvrg. ,yscmsﬁaﬁoinmommnE,Ll SA) ,

biotin-s xi geni n, haptens and proteins for which antisera or
nonocl on8§ngﬂér?%bogp%%vgaﬂ%m% ai | abI e, or nucleic acid nolecules with a

sequence conplenentary to a target. The detectable noiety often generates a
measur abl e signal, such as a radioactive, chronogenic, or fluorescent

si gnal , Hiainisoatiohef Gwgdsitionsquant i fy t he anmount of bound detectabl e noiety
in a sanple. Quantitation of the signal is achieved by, e.g., scintillation
count i ng[00d52]si tKhewbmpositagms bf thwpm;trmﬂrsrbnt}bn mwﬁenidsnirria;erie(bin @hjulctigposiilt | ons
[00152] it ons.. SENt.. tion dmnistered in
conj unct J%n V\notqggd?ﬁ&edngfr]acu% m%reglﬁg P1iona ace‘n clavceon}pﬁmg%%f (ftﬁrva‘f%{les 1éutl cal
conposi t thenpc;utm rgatthefithepressnniasentibh enayy fbe lad!pmwtar@d tage ahimab) fprdfdsreblp mesent

i nvention m red to an animal, preferably a manmal, nost

pref er ab'fny rr¥1h a rg}eralbﬁl ANutian. P y

[00153]  The pharmaceutical formulations and vaccines may be for administration by oral
(solid or liquid), parenteral (intramuscular, intraperitoneal, intravenous (IV) or subcutaneous
injection), transdermal (either passively or using ionophoresis or electroporation), transmucosal
and systemic (nasal, vaginal, rectal, or sublingual), or inhalation routes of administration, or
using bioerodible inserts and can be formulated in dosage forms appropriate for each route of

administration.

[00154]  The agents may be formulated in pharmaceutically acceptable carriers or diluents
such as physiological saline or a buffered salt solution. Suitable carriers and diluents can be
selected on the basis of mode and route of administration and standard pharmaceutical practice.
A description of exemplary pharmaceutically acceptable carriers and diluents, as well as

‘pharmaceutical formulations, can be found in Remington's Pharmaceutical Sciences, a standard
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[ 00153] The pharmaceutical formul ations and vacci nes nmay be for

adm nistration by oral (solid or liquid), parenteral (intranuscul ar

i nt raper iwonrenlosod2at r avenous (1V) or subcut aneous i nj eccorgsomnesssaer mal
(either passively or using ionophoresis or electroporation), transnucosal
and system c (nasal vagi nal, rectal, or sublingual), or inhalation routes
of adm ni stration, usi ng bloerodlble inserts and can be fornulated in

dosage forns p te of a tion. [00154

agents miH BenbdEkLr %9? P B Bl feetiey bl ol s estiRy s Stpilis

di | uent s asdieiprarvehysdoalpogitieal saline or a buffered salt solution. Suitable
carriers and diluents can be selected on the basis of nbode and route of

admi ni st qeo1ssin anigk @madacsrd op tiRrinvRaesH mepbe hdbiklef to AiMeiS6y bt | on of

exenpl ary harmag‘_Te |caII%§acceptable carriers and diluents, as wel| as

phar mac e GPVERioR Q] SR compasitigas may bradminipiered diecthrie 2 gt iEdYufarcal

Sci ences exaﬂnp‘lé angahideBiXdry kdlard Mictnal bied:xgbrna ﬂggét QltéJSPﬁMthegr hﬁ[ sitUbskanees nay
be added to the conp03|t|ons to stabilize and reserve the conpositions.

[00155] Pra b&’@ﬁﬂ@@fﬂt Qs msthodp ef deivers §- @dlmvnﬁée \zi | @rdsﬁﬁeﬁlcébfrqr@aéﬁwm s by
any CO”V%H;tSﬂeQﬁ?éd ‘Lla&m&%ml;near&mhme% mxmhgosﬁ%m B L@&ﬁﬁnﬁ{&eﬁct ly

to a tar sSite by, exanpl e, surgical delitvery to an 1nterna
ext er nal Ht aingle bglil% éﬂlﬂtmie ipjecienshentbyrconénugusinfusicadees itayesowsjy)a Fot ood

vessel . 91Q§tgrap?&rmgg§at9)§1 dtqg L&lﬁ&fsﬁrongarg refér!ﬂﬁg %%lateg% h thlrll‘fzeg EJ%]%%&I {iléé 0 n

from a device | npregnat et 05|t| are known 1n e-ar
conposi t ifams may be administered in a single bolus mul tiple |nject|ons, or
by continuous infusion (e.g., intravenously). For parenteral

admi ni st {156, Intseme empabintitais: cnopitiefisr abtones ereradiniigered by pulsibeary | i zed
pyrogen- ]:iélﬁ’:ér)f Hpcolnggs]‘t?o ]qb Ivg'c %r{?dfﬁﬂgr%g It({'ﬁg Eu%gs B%mgrgmh ile 119ha ing hnd

vacci nes are -‘a nlnls ere nnnary conposition or vaccine
i s del i vérenises acrbdsahd mngspntbliehai lmmgmathe\biuokietreamhabe ag.,Adikitet aver ses acr oss

Pha nacolih el EeLEcot iR 7 Sl 8351 ShP BT Bfgmadodtes 190 BitasTadcni i os
1990; 63|(1&1itﬁolid@éhcéthte); prjiccler aaceCaxaa)msaB:cﬁqalmmacetog;an989J13(g£a5)tdn4e\/1asE:li Lar |

en elln- ; U rd, e
annal s ofeniipaLy TRRSE e 9 Danb o Berrarote i, Vil REiept 208216y | ot .
et al . JantfdypBin);/Shi@Sdtal. Y988, %»egt ﬂ9085'811 1448.1(45 @ ]pfir‘égeﬁiagaségwen%i"ﬁ' n et

al . "Aerosolization of Proteins", 1990; Proceedi ngs of 0sSi um on
Respi r at dAgropliggianaf Prastigs”| 199ReRreeasdings oﬁﬁymp&al@m(qné’@@mtm ugBediserygh owt h

hor none) 'Keg%}ﬁv, Cgltoraab (I‘C(:]Omﬂlmﬂlghan growth hormone); Debs, et al. J. Immunol.
1988;140:3482 3488 (interferon y and tumor necrosis factor a); and U.S. Pat. No. 5,284,656 to
Platz, et al. (granulocyte colony stimulating factor). A method and composition for pulmonary
delivery of drugs for systemic effect is described in U.S. Pat. No. 5,451,569 to Wong, et al. See
also U.S. 6,651,655 to Licalsi et al.

[00157]  Contemplated for use in the practice of this invention are a wide range of mechanical
devices designed for pulmonary delivery of therapeutic products, including but not limited to
nebulizers, metered dose inhalers, and powder inhalers, all of which are familiar to those skilled
in the art. Some specific examples of commercially available devices suitable for the practice of
this invention are the Ultravent nebulizer (Mallinckrodt Inc., St. Louis, MO); the Acorn II
nebulizer (Marquest Medical Products, Englewood, CO); the Ventolin metered dose inhaler

(Glaxo Inc., Research Triangle Park, NC); and the Spinhaler powder inhaler (Fisons Corp.,
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1988; 140: 3482 3488 (interferon g and tunor necrosis factor a); and U S. Pat
No. 5,284,656 to Platz, et al. (granulocyte colony stinulating factor). A

met hod amstocormpwsizbi on for pul nonary delivery of drugs Pom/usg@weeiseo ef f ect

is described in U S. Pat. No. 5,45 1,569 to Wng, et al. See also U.S.

6, 651,655 to Licalsi et al. [00157] Contenplated for use in the practice of
this invention are a wi de range of nechani cal devices designed for

ool zebedio VDL oS menSe RS Rl e B Slbimbnh i Y apd Soenif fife o

fam |iar teapbitRe@emKThpidlyl euch f@malation ﬁ@ﬁ&lﬁ@l@&hd‘ﬂyﬁe &davipt efiplofed and
commercially avail abl e _devices suitable for th rac&tge of'\%)[n S invention

are the DaymFebsithssp gf n9PropRalE IPrapeliand H‘Lateflﬁ]e In adé'ctlon f usuapguenti.ne Acorn
I'l nebul g ﬁi?an(s'vﬁfrﬁt\e'ﬁﬁtg al'x\@éi‘ cﬁﬁ‘iersp UsORV il tRerags) gilmse 68lposdh&, Vent ol i n

met er ed dose inhaler (Qaxo Inc., Research Triangle Park, NC); and the
Spi nhal emigsesatees qmastre?phew,swlc@cﬁomplese% popther tXasy of gyriers s cANtgaRiRtkds
require the use of fornulations suitable for the dispensi ngl of the

t her apeu{Q0d58genformylapensp upe “@ta@nnwﬁcirwﬁﬂnl@hr feyicgyelligenesally$OmRESS pe of

devi ce e%élgﬁﬁgd ? ng&%oﬁtQ\’lmg\fﬁ‘e lIth% % nt &3pEHIRH AR hréfcBavalghd A80r

mat eri al ionto t e “usual adj uvant's, surfactants and/ or
carri er sagwéctant.i Thetpnenetant magibs eny @dm@eruwealolﬁatﬂiab@gdﬁw fomthismyneps shds or

h
cont ompl &t Sgiorp Bt B, ERTR MG tucplatb A K IREr B ERLES Rifodefoon, ¢,
devi ce mdoludggrtaclﬂérbﬂuarmnptharfeed1ahlbnodx=ﬂuyromeﬂ1adedlqhmwafkuom:@lamnLrﬁgdt he
th i ded t. t.
er apeui;lfl A %S'Fgli})r%eéﬂlgg 0? gor{ﬁlglma {oPlr %@{eo{" u1taWet51§}facE$tsa}ﬁc§u {t%l < o?e%{ean

The prop ventiona purpose,
such as andduyeteofthinoObkaadidmnay sdlycusofihbor smrifactamtoc ar bo n, a

hydr of | uor ocarbon, or a hydrocarbon, including trichlorofluoronethane,

di chl or ogofiBejor ofemhhatiens foi disgeosing fom afpowderdebdianievice willcoinptiselg Gnely

tetrafl uqr ane ti.ons thereof. Suitabl.e.surfactan ncl ude
sor bi tang’tvrlcfegl AR doﬁ%‘mgaéri)ﬁg ﬁ‘ggfe{ar]i’e'ﬁm & dndz Igayaaqr?d901‘é &P %H%&sggf' % &Cgs a
sur f act aas lacto&¥) I&rBifol Fsatmts, at mamstof mrandxuﬁq@e\rmmhrfgclﬁuatamhs@em\mﬂ&w powhal feom
device wi Il conpris | r, containin t herapeutic
agent, aH¥ 78S zfi%oseo\ t?lg(;{ﬂ&é §lgghf’{<tg?lg°”§ljéﬂ{’) V\ﬂl?ctherﬂ%e“ %igtegtgsg‘)‘mgg}% ftol,

Sucr ose, a@¥antiBEduisky®k pl’d@ar@ﬂﬁﬂ;ﬁ&ﬁcu\lﬂﬂé folim frdtdi dnialerbge ;ﬁrts:maas’l&ajﬂ@f; thiah 0 powder
fromthe device, ht _of . t efor

t her apeuf{reigyaRt mE%(B[ﬂf‘Hal?hﬁgts tO%\?H%ﬁfab’@gﬁﬂf?“Hg BivepP aq[ ﬂqg‘é&% cuI ate

formvmth aver a rticle e of m. cr nmost
pr ef er abll§f 80]5 tgasgie%ﬂ% B‘F‘C?Fﬁgalnﬁéﬁt‘gﬁ‘f’%ﬁiveﬁ%gﬁb%%m?%u(nf RE1 a? | ung.
[001 :30] B&lﬁé}hpl@ﬂéd ONRAI ddfive9Sabwathd passsdeatite Hledd suedny divéetly hﬁeﬁdﬂﬁﬁlﬂﬂemﬂgl c
agent 1S al sO
g the composition to the nose, without the necessity for deposition of the product in the lung.
Formulations for nasal delivery include those with dextran or cyclodextran and saponin as an

adjuvant.

[00161]  Methods of Stimulating an Immune Response: In a typical immunization regime
employing the vaccines of the present invention, the formulations may be administered in several
doses (e.g. 1-4). The dose will be determined by the immunological activity the composition
produced and the condition of the patient, as well as the body weight or surface areas of the
patient to be treated. The size of the dose also will be determined by the existence, nature, and
extent of any adverse side effects that may accompany the administration of a particular

composition in a particular patient. For example, if the compositions are cells comprising the
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contenpl ated. Nasal delivery allows the passage to the bl ood stream
directly after adm nistering the conposition to the nose, w thout the
necessi t ywoaniodspaesi ti on of the product in the |ung. Foromskeenssshor nasal
delivery include those with dextran or cycl odextran and saponin as an

adj uvant. [00161] Methods of Stinulating an | nmune Response: In a typical

i nmuni zati on regi me enpl oying the vaccines of the present invention, the
formul ati ons be .adm nistered in veral ,doses : 1-4). .The dose wil|l
be det er MGEWSHYe fymber frxﬁﬁjh%}vﬁgl?eccﬂcugi ia{)fi/?&thF ﬁ@oﬁ%&?‘g%‘%@%‘@%‘r% %&d and

t he condisédr@ed Wil Beh@lcpRtcd §Fibr toagmiMdtati@stotaatiaady wei ght or surface areas

of the patient to be treated. The size of the dose also will be determ ned
by the exo@62NCeThd@hipbsition ot tRIpr &8t idfenBstymadvetdatnisiede vafd atsucbit may
acconpany the adm nistration of .a particular ¢conpositiqn ip a particular

pati ent . anhsysiemuhH) rucosal andygysiepinyoutet iLBFS adminiiations may v YV hevacci nes,

the nuMb@lmRNisuagdd Ha ParbhteBEinfelidiie 2! BtaRNOMOSubiEnRi® did indhmGRAGr)@ Whi ch
is being secreted will be calculated prior to admnistration to a patient.

[00162] PHer Eastiirns] diresirouiss. sudhens precalémmblingiab Fctaboraalastopigri(PicB 8tred via a
non- mucogal4ahhi S RHa igf, v?%ix?aqﬁﬁ‘lllm(ﬂ{ag{, HSEEH-E ikt Roneh GRtRocular, or

adm ni strations may ‘i ncl ude vivo administration via parenteral injection
(e.g. i ntintewasabigytes suditegthnintcouspecifindssupt Alternaievglyathe compesitipas of thadi t i onal

direct r : i , radh, i cal
(such as? r gt?%ndg&rr% aﬁ%ﬁlﬁ&g%% %3‘1‘%’6’)@“&5 Fﬁogfe%@!ﬁc& | a?ré)?\éé’rto : @#ﬁsltu tr’%ltéa(rﬁtg {)al%i al ,

i nt r aper imoowbind systemzointrhvenpusy mtramuiscalag gatranaglj tseld ingpal draneaitdngoisnt o a
specific _tissue.. Alternativel t.he c S, L. he | g y be
i ni st PR afiyeBrl AN KR stimg by  SRAL bl A b delfinbBAE B o5

subcut andioes adminisatdn gy aspasthemiedle, daritetea verebitts], deviat, rapasisgle kise poinhdranasal ,
subl i ngual , .transcut aneous, subdermal, intradermal and via suppository.
Adri ni st PRHGRIGIREPOBE acconpl i shed sinply by direct administration using a
pat ch, needls)] Ccriheligtiooviarte Bti@ealded seemiaturticsiaffjtseuinerons potential or  at

mul ti pl [ i nt 00163]. | I ' th I d t em
Sur f abes SIPEEE W PEIEGOT AR AP A AT Apeka b bOERge Bap e ind ™ ©

| MuNi zatsy@dnic ThRulRgion ABYY o feqbROEetles olighl}-tralild peradnnalnor sinfihiettion,

i mruni zati on does not require Bee | es qr _hi ghl -traine er sonnek for
adni ni st PRY PORMURAASSPINSPHATE FRESCH 85156 ALY oh pATioesh SHEY- 4t W8S SFERIE)Y of

pat hogen (giMtarey al. 2999Rok1oWski Syt BIN7CRilestickly leB K 29Tt Wall er oL 995). Kozl owski et
al . 1997; Mestecky et al. 1997; Wi et al. 1997). [00164] Extended rel ease

syst ens: [gotllyy st EQXiRANGELsE §)sRAs A THS eidhdodGtiugbe Syt Ink Kd&WHAtERBystems,
in which the agent is embedded or dispersed in a matrix of another material that serves to retard
the release of the agent into an aqueous environment (i.e., the luminal fluid of the GI tract).
When the agent is dispersed in a matrix of this sort, release of the drug takes place principally
from the surface of the matrix. Thus the drug is released from the surface of a device, which
incorporates the matrix after it diffuses through the matrix or when the surface of the device
erodes, exposing the drug. In some embodiments, both mechanisms can operate simultaneously.
The matrix systems may be large, i.e., tablet sized (about 1 cm), or small (< 0.3cm). The system
may be unitary (e.g., a bolus), may be divided by virtue of being composed of several sub-units
(for example, several capsules which constitute a single dose) which are administered
substantially simultaneously, or may comprise a plurality of particles, also denoted a

multiparticulate. A multiparticulate can have numerous formulation applications. For example,
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in which the agent is enbedded or dispersed in a matrix of another materi al
that serves to retard the release of the agent into an aqueous environnent
(i.e., thwolwmwed26f| uid of the A tract). Wien the agerCTits2aepsneed in a
matrix of this sort, release of the drug takes place principally fromthe
surface of the matrix. Thus the drug is released fromthe surface of a

devi ce, which incorporates the matrix after it diffuses through the matrix
or when the.surface of the device he dr,u

embodi meAELH Btfcﬁfa%%??'al?ﬁlg AN eoéf Efngl 'i’stuLlﬁgoquusedfg Ser‘?amrnlxingsysterrs
may be | aidood to@ase theilaRé. si zed (about 1 cm, or small (< 0.3cm. The
system may be unitary (e.g., a bolus), may be divided by virtue of being

conposed [g¥165jeV elnal spsdific ¢tibddimdrt rmaKa rultipartReMe] aim;mwmmhwdfdh
constitute a si r1 ] e dos]g% whi ch. are adni ni stereda(f/ubsta ti

si nul tané%ﬁﬁ‘é‘f’?/ma‘ g paricles, s regicle compriging the agent gad/pr 4 analogug tE%’re%f&ﬁné%d a

nul ti par iequinbea sofid WbtbitidPd@bgeksGoH WitiEorfen nfbRy & cIpitiey lestedl &) fatth @trabik
applications. For exanple,a nultiparticulate nay be used as_a powder for

filling &anehlsofrentolagthe dissolution r%%?f theaget intp; apjaaepolt MRAPGodhe Bakse t he

i nt ake. li-rggel-ﬁﬁ]uséfﬂl Br &.&%{bﬁ)u&eﬁme JEdBRIMy hydroPRdbid mateaﬂdl& biRALS WL Abfe
conprises a plurality of the agent-containing particles, each particle

conpri si kglulose delg‘@m’esawwt’@ﬂr hygrophrblicarplignarh elf aesided the matpix pigerialsmayof a sol i d
SOl Ut 1 ONoRGHRARY BL Afimifalel? w2 Gy Bop B EmBRALD WAl aR BL RELBE LAl BN @ AL r] X
ng the P'ssbl ut

capabl e ofcon ion rate o gent into an aqueous
medi um Ehtenpes.r Matrixamateriate usefubfof the rrﬁannfapmresoféhﬁs@dhmﬁonm fcheneral |y

hydr opho %{hglcgmlggel \%ll)?es 1#?1 Qts g%eﬁﬁx ﬁédlﬁ%@ U%e&gfe #lL %ﬁr@lfuﬂﬁr&a\ﬁa@d}[ nat{? ot her

hydr ophoDbi yners. eria tronally be
f or mul at edstwmoulhbdw\dm p:lrrbthe hkemss oell ad ynthetic pdlyroes suzh asl seld(VaS/l tileritled.s or as
enhancers ter|

f f
forms su gﬂly nyl gc{‘cﬁ C(éqpf) ers ot vin Walxace?ate anﬁ ethrr?err]lg paofyfsw;eeneoang eelﬁ% %%&ge

ose, es suc vegetable
oi | s, carsiubla omaydroﬂmyld:rtﬁgmﬂsairedeasastodrfymg hgenb;eadm‘lla)an oatichatli e forkelateds wel |

as syntheti poI Vi n r| de \ acetate),
copol yrrer“g tﬁﬂn"@é"ebjyé{‘]@%zlhcp “gﬁﬁ %"%{ih as%‘/ V%’thpﬁu'ﬁ%mg li ke. Water
sol ubl eI ?hydrbxﬁfrm}hlhieth@l &Ozlallmd»edr @HRMh Cy, eie&@seallnw fpglyny- \a@beﬁzt;lsymmtimhna)an )
opti ona 0 ated i the nmatri ophilic suc
o oar ooy r et poge PRkt sl g SIS IR Bl fefrebdt B
ETEtE g/l g g}ﬂ;g%tﬁ?/ lﬂatgilwggnr?osl(yh&wﬂu{/nﬁhteaalpy{nﬁa&ndm , mgHdeals( Wiich fumabryzeghlydtlsﬁne OXi ﬂe)
xan um carrageen a ot her suc
nat ural AYIXIRE AR laclHdg %%tFraﬁO@b 19 Fateiels 1B AS SUSRE &F ?aifﬁsgreme@ Kafinct i on as
r el easen@lubiy ngerRBeANITel 1NEds8 AR, BTucssR] aHalneaniRé1e4s vidlSas hiy@ldpahc sugar s or

salts. Preferred watersol ubl e
polymers like e.g. HPC, HPMC and PVP.

[00166] In a specific embodiment, a multiparticulate product is defined as being processed by
controlled agglomeration. In this case the agent is dissolved or partly dissolved in a suitable

meltable carrier and sprayed on carrier particles comprising the matrix substance.

[00167]  Dose: An effective dose of a composition of the presently disclosed subject matter is
administered to a subject in need thereof. A "therapeutically effective amount" or a "therapeutic
amount" is an amount of a therapeutic composition sufficient to produce a measurable response
(e.g., a biologically or clinically relevant response in a subject being treated). The response can
be measured in many ways, as discussed above, e.g. cytokine profiles, cell types, cell surface

molecules, etc. Actual dosage levels of active ingredients in the compositions of the presently
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materials include | actose, sucrose, glucose, and mannitol, as well as
hydrophilic polyners |ike e.g. HPC, HPMC, and PVP. [00166] In a specific
enbodi merWO 2810/M6P@26parti cul ate product is defined as bePAF/Se90H66A by
controlled aggloneration. In this case the agent is dissolved or partly
dissolved in a suitable neltable carrier and sprayed on carrier particles
conprising the matrix substance [00167] Dose' An effective dose of a

conpositlon of tF pr sentl di.scl os ni.s dto a
Cuny oot (R ERePERra o RIS b AR Elr A R SRS

"t her apetiiat & cfifiectivetto achseva ﬂqeatmwdtth@zipeatut h:qsomp:efot B pamaﬂqtrcsabjbctto Mhsseidctedi ent

to produce a bl e .response. (e.g., .a biologica clln cally

o1 Bvant douep e IR A BT REE a5 e shraagtc Sty BireBeh be weasur ed
in nmany Wahist@tod]cobiBRRAE v teer dfugd or G¥Huakits) ehe¥e@drity 6She GcEnHitlth)Biﬂ§, cell
surface nnlggules et¢.. Actual gfgggﬁlevels of ~active in dients [ n the

conposi t i6#Edand fhsgonditiancand pyigs @ togy, B the Subifst Pedpe tesif b oWg¥§TeliiSso as

t o adm niygihal the kiR BPHE brt &f sthrP@osBL 1 tNEc IRV RER)s 1bP@ thdnSe@fifed & dchRvé O
achi eve the desired therapeutic response for a particular subject. The

sel ect ed thfclsaisnd th@mutwﬁcht #nsipe grpduglbyringrprse gherdogage ynigthe 4félr%¢ﬁfeabéut ic
conmposi t i,0ffevelin§né Hit %'gi”a RitRh & VR angﬂ{@éfmta'"f?&t%él{t REEUNE LIS Or

treatnents, the se er| e condition being treated, and the condition
and pri orcaneady. chwmes,tugmg tlwfassah@eﬁw@p describgd h@gem, aaskelpd inhgevienan raadily s

Wi thin t Q?Seésgh% %otégc taﬁ'(?ef?ig c to?a&;n%f tdﬁ%ﬁlﬁaurﬁf ot{tltkeprgsgﬁ@p&igg &SILE ?l s | ower

than require Rileve the desite peutic e t an radual | y

i ncr ease niatter adsidiyst therthedapeuie repanér adomingct i s achi eved. The potency of a
conposition can vary, and therefore a "treatnment effective anount” can
vary. HolReés] udftergevibwe oa@sdgsclnstrhoﬂ@e dessently ldésdlobrslrsubipct neatfer rkiehtedd i n t he
art can g i nd of
the pr escaery s E3rSRTy YR sPaL ER RN IS G WA M iy RIS ARl e AR D
accor di ngbopunt[tﬁé)ﬂzﬁr&}ulaﬁxffmmlatlen [ nmAhcaif oﬂaldmlrdstlsaubmsxheels@f witththe porepasitiony

can tai 1 6P PRESHS s Tea Bl et o e B comha ik Bty the
parti cul areighgrseveriat zmdn;tagemf dyaghtonds, adi&apﬁ:semat bberddttmndjelehtmduwhyhcalhe

conposi t| on,..and I‘thU ar dise cal c of .dose
can cons{® tcg’ﬁbjsg Soét‘iﬁ”ﬁf’sg ngi%?/eevra,i?ém’a%rdv Pﬁ’é ?ﬁr‘ﬁt 8%, and
t he presadjoemehts adchrtauarmaire dellehewn auiogelvy sidiry skolhnhi the anst m&miﬂe

adj ustments or variations, as well as evaluation of when and how to make
such adj yaregnt swhile vaiduatinbetimerits ef the biesdon dvantion havrosen déscobeadi abavey itski | |

: Evg 2? i grﬁltx%ﬁllée%é%ltogg g@i f gé'gagv]g @‘é‘%&r@ﬁ%ﬁ'b‘? lilzvsay %?g%gr{p?;o%ﬁ arcl)é nét%%ig ignsf ent
Numerous changes to the disclosed embodiments can be made in accordance with the disclosure
herein without departing from the spirit or scope of the invention. Thus, the breadth and scope
of the present invention should not be limited by any of the above described embodiments.

[00170]  All documents mentioned herein are incorporated herein by reference. All
publications and patent documents cited in this application are incorporated by reference for all
purposes to the same extent as if each individual publication or patent document were so
individually denoted. By their citation of various references in this document, Applicants do not

admit any particular reference is "prior art" to their invention. Embodiments of inventive

compositions and methods are illustrated in the following examples.

EXAMPLES
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shoul d be understood that they have been presented by way of exanple only,
and not limtation. Nunerous changes to the disclosed enbodi nents can be
made i n awoantzwe®@ew th t he di scl osure herein wthout deparuszevg/obsseon the
spirit or scope of the invention. Thus, the breadth and scope of the
present invention should not be limted by any of the above descri bed
enbodi nents. [00170] Al docunents nentioned herein are incorporated herein

v oot (N4 & THERTpHFaraR TRy R BReRacet o MHvah e pbeoenbits i

ext ent asnvehti@adbwilnsh appebdiated pibd hirGaibhoil pedpoR@in Ald ARAIMRRTGN YBHEentS6f the
i ndi vidual | y denot ed. ﬁy their citation of various references in_this

docurnent ,CORBAIEntSSARWN WHT brAPPargnt to thoss skilladiin thejagtand areayithintbe seore gf j or art ™

to their enibvs@iteh@df thepRat WRRhGoRf 1 nventive conpositions and nethods are
illustrated in the follow ng exanpl es. EXAMPLES[ 00171] The foll ow ng

non-limting Exanples serve to illustrate sel ected enbodi nents of the

i nventio . : ' L ek oy ' :
Lo nat | Esatble 1 SIY ECPRRANDE RE0C ARSIV YRIch Gt bl QRAIEhL PRTCcRPE | e
ski | | ed ispecifivesysieric and marasalgndsiysiernh éngenpan dhessnvodiqrent s of the present

i nventio OOI%ﬁnpmte;l‘i:als% ¥ W4Ghne expressing gp96-1g, SIV retanef and .
gag- pol - env antigens rnduces pol yspecific system ¢ and nucosal and system c

i mruni ty [00178hes2B-Sidlegpdads Vadd@1edls: NI €03 a¢lblimeneashbtained $ropr0Bd Agjerican
293~SI V- gp96- Vagcine Cells: K+ 293 .cel i he S tai ned fromthe
Aneri can |S§es§glmf§}%f) ftﬂ?cglo%ﬁ Top ggtﬁd ‘a“’rl‘fg t}fercg Se%‘tc%[gg%\/? 1S}ﬁm%vh%agc“,Iﬁff{lﬁ;gg]encodi ng
S|V env, rgagf apbipIarig andéprationnetifpd DG-W epteam blosXpr ths SIVOgeneeand tyatl.1B)
Western hl ots for .SLLV genes and .by. ELL.SA for secreted gp96-1g in the
super nat ?ftse‘?reﬁeﬁﬁgécc{]‘egdﬂ tl}?fsg%eé?eﬁ%msg@?é‘[oi“r?& C‘gbé%"rf’tﬁlg\ﬁpg%mov\?g’rovﬁr } %ﬂ% peri od
of tinme ipﬁrid&‘fﬂﬂyhﬁc?k thaApfad ﬂfoffﬁlﬁfeicblﬁ thirinjecipgemirifiag gpas. IThetborgy pRAGiateliner ef or e
irradiated, tr ected 293 ¢ that secrete 1, 10 or, p96-] g- Sl Vv
conpl e e fech PUagEls ‘g?ﬁ SEPEd: l(f @o@ﬂq Sk Y SamBley e PALT P DS dul e
Al ani mgbe 74p € dAhihalstting vadcisdyionedredAe| ANYriREE. dsddNB iSstIBCAGE ESlonyMied.Cc O
mul att o) obtai ned from Covance Research Products (Alic The ani mal s

TX) .
wer e houdkusipecaAuRdMeerarmudenad pHaResd rmGpvants %eﬁ%?fﬁi‘aﬁrg‘iucﬁf%)‘“ﬂi?f’e TXIs8Bs at i on

for the AsmRKkSWREhodBdafRhEIH trddcb&aaRb Wit AdrAEMs BNhEBlssdeRibn for the
International. The care_and use of the animals were in conpliance with all

rel evant ASPRsmen prhhesredirfiey offabaitorn Agimgl Ggrenternationsf. g hegpreging ypeef thema| e
macaques ghiddils wét fnvedmtphialedGit] ArelelanViidHuASE:} (NTH) guidelines.

[00175] A total of 8 naive female macaques that carry the MHC class I Mamu-A*01
molecule were enrolled and divided in four groups. Macaques were immunized at weeks 0, 4
and 25 with intraperitoneal inoculations of irradiated, 293 (control, 50 x 106) or SIV-retanef, env,
gag-pol and gp96-Ig transfected 293 cells(l1, S or 50 pg).

[00176]  Isolation of lymphocytes from blood and tissues: Mononuclear cells from blood and
LNs were isolated by density-gradient centrifugation on Ficoll and resuspended in RPMI 1640
medium containing 10 % fetal bovine serum (R-10). Rectal and vaginal pinches were treated
with 1 mM of Ultra Pure Dithiothreitol for 30 min followed by incubation in calcium /
magnesium-free Hank’s balanced salt solution. Following the removal of epithelium and
intraepithelial lymphocytes, the tissues were incubated with collagenase D (400 U/ml;
Boehringer Mannheim, Mannheim, Germany) and DNase (1 mg/ml; Invitrogen) for 2.5 h at

37°C in Iscove’s modified Dulbecco’s medium supplemented with 10 % fetal bovine serum and
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nol ecul e were enrolled and divided in four groups. Macaques were i nmruni zed
at weeks 0, 4 and 25 with intraperitoneal inoculations of irradiated, 293
(control ,wbQow/ke@y or SIV-retanef, env, gag-pol and gpPéTius2emansshect ed
293 cells(l, 5 or 50 ng). [00176] Isolation of |ynphocytes from bl ood and
ti ssues: Mononuclear cells fromblood and LNs were isol ated by

densi ty-gradi ent centrifugati on on Ficoll and resuspended in RPM 1640
medi um cont aj nl ng 10 %fet bovine serum (R 10). Rectal and v i nal

pi nches WEME!lin2drepipmyciny T ﬁmswa@dtwom%l@r ﬁflf ﬁ%%? HREPEEAS VEr4236 m n

f ol | owed peyoll laﬁdJ&%Erl diaR8Rd for B5Nifin ARGOE ShaMialpkifiali@nihosyBakapesitteral t
sol ution. Foll ow n e renoval of epithelium an | nt r aepl t hel i al

| ynphocy g the gl pq §f3ues were incubated with coll agenase D (400 U m ;
Boehr i ngggo 1%‘2 NNEiR e MR Qpﬁkzm stg“i%l&aﬁ'w-sp%@@lic Phs'enf C:b8”'gll‘ el reéﬂ?)‘ﬁéets rv@ﬂee n)

for 2.5 h 7Cin I'scove's nodified Dul becco's nmedi um suppl enented with
10 % f et dptetfod isieg protsahl amenpie meptides prerlapping byl bamiop acidtnyeriisadied Gagd

ononucl %2110 na?ﬁ'ﬂoﬁ%%[% o%@ﬁf‘m@&%@e@eﬁ ﬁphgog)?eﬁﬁ(/[‘f%ioﬁlﬁa fé& fa nn’gg]ﬁ)%at 800

g for 25 am na propria S were the cell
pel | et . [hOmaﬂs?’e]rum abd altnbidtluzt)averez:mmdiateden eabsenpgor U8 espeoiffaispeclidpeptiénd CD8
+ T-cell LA P} éa%hd tt thorq huosr OOSE‘,r?ce%]c h]é5su m%—antl e%eapjm cfococc ]

over | appiPiy aby“§ a Ho 81 ds Coveli ng é’n?l re &a LShLY ol *Prétei ns of
SI'V mac238serofaedid B (igiha8t. 106is) MON UBPAl a 11640 nﬂﬁdalwrrnc(enmatttoalanapgsltl@ ntaelman

cpeci 11 o TR o Tt Er ity e (B g ind GRROE AR REARE o miaffighe Rt fieeS!
pr esence ) vidi€adloP &Y aliahié b@qmessd_s BiakilifOBe datctidh bET 0t idXiith BgHebh@ivatic .

[00175] " Theeliso b HarEry Nimbanpu e Hareiseatre Oraongnb e ABhar i ngen,
San Di eg%olg&)ug!\@mslaaﬁl@@est)@t aaﬁﬂal bhiResrbh 6510 @ NAKVAY d8ed, el WletaRtiegn of T
cells with her activatjon thresholds. Positive control was treated with

st aphyl oé'%?él%%{?d fonepastitionply I8 Breeells wpss Weshedotaingsd fogthe siyfase galigeanvil) at a

final coRg@Abmhat CD@B Qxftlb%@leﬁ’fmdne Q‘STK‘@Hﬁlﬂ&ﬁﬂlan @Bﬁitefri" Serﬁﬁﬁﬂlﬁze%&@nduﬂﬁiéhat ed
for an additional 5 h. The cells were vvashed stained for the surface

ant i gens WEYRIRACYOREFER utos B1A Bigssishscs)s apdsignel wiramtishymansh e F iR ! t er ) |

per meabi hjigegd7h 3' éh%ﬁﬁllww APC%/Jneélbﬁalén@b%@ga&ﬂe%%%b%a h The
stained wWith anti-human I L2-FI TC (cf one

Bi osci ences

anti - | FN@%J@@%N@W@%% the tetal peabef cripkine-pstive ‘Bﬂﬁ wﬁhbaﬁkméw; subqrhféed

resul ts yg9ocal gulaledh 9% ?‘ eldRleBlio YOS QJlﬁcC@lt)@k*I‘Qgrléjgalstvl/e\(@laﬁ?llad s with
tract ed. fo 179 P

backgr ound su]g Fl ow cyt onet For the detection
SI V- specivwith@ntiihgman CDER{PE clone?$ 8. SET: Bekkibai @@Jlter) anti-human CD28-FITC (clone

CD28.2; BD Pharmingen), anti-human CD95-PECy5 mAbs (clone DX2; BD Pharmingen), and
with allophycocyanin (APC)-conjugated (Molecular Probes) Gag 181 — 189 CM9 (p11C)
(CTPYDINQM) — Mamu-A * 01 and Tat 8-35 SL8 (TTPESANL) - Mamu-A * 01 tetrameric
complexes (Beckman Coulter) for 30 min at room temperature. For phenotypic analysis of the
lamina propria and intraepithelial lymphocytes subsets, cells were labeled simultaneously with
the following combinations of anti-human antibodies: CD8f} -PC5, CD103-FITC and tetrameric
complexes (CM9 or SL8). Intracellular staining for granzyme B was performed using the
Cytofix/cytoperm kit (BD Pharmingen) and anti-human granzyme B —PE (Caltag). A total of
100,000 events were collected in the lymphocyte region (R1) and analyzed with CellQuest
software (BD Biosciences).

[00180]  Results
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wi th anti-human CD8b- PE (cl one 2ST8. 5H7; Beckman Coul ter), anti-human

CD28- FI TC (cl one CD28.2; BD Pharm ngen), anti-human CD95- PECy5 mAbs (cl one
DX2; BD Rwarmiongerzy, and with all ophycocyani n (APC) - conjpagatsea9bashecul ar
Probes) Gag 181 - 189 CW (pi 1C) (CITPYDINQM - Manu-A * 0 1 and Tat 8-35
SL8 (TTPESANL) - Manu-A * O 1 tetrameric conpl exes (Beckman Coulter) for 30
mn at roomtenperature. For phenotypic analysis of the | am na propria and
i ntraepi cells were. |l abel.ed sinultane W th

th I ocyt.es subsets,
the Tor1 JTRAT col PR TSR FaR o TG SO BO PRGT G DB P DY TC
and tetr aBl éfsu&QnRgipeadRat dFCYR 1. S(B@)s Ig] mapa@xﬁhg sixapepﬁa@ Riseg@etbdfro@r anzyme
B was perforned u3|ng t he tof i x/¢C ern1k| Phar m ngen), and
At~ humebegrassh wd BndspeCEE Pb SRSt B SbPCiBhedors) B falaos-

col l ect e%lﬁ(ﬁhg‘é@@)d MERRAE Wceacli®ion ninéégleﬂdeﬁf'&” M- Mﬁl’i‘(ﬂCME@llsC@ﬂrém}%h of
sof tware (BD Bi osci ences). 00180] Resul ts[ 00181]

C%)% nedi ated i nnate
i rruni ty Bkt anddB 7. rseesplipneof %ﬂmhf%wltmtlﬁ?@éﬁa%é@n? W@Eﬁg EpPédasues

i ndepend i%ed% S secreted
from vacgﬁg%%ogﬁqéggﬁd% C%%ﬁ?%e%eﬁg?agﬁng%g g TLR49gI§§eI8(§;rat t he | ocal

i njecti or[0&18t2b @ﬂ@cem@nmf KAQEL of gp86 mathupE s-Fe lancm,araﬁptlma@f trc DN A dsp esitsent
of CD40-L 7. . L-12
and recrui’t m"%% c?% %%ls\r/eg oﬁ%%‘gétk&%fg %68[ %)Vgt%'g g |O§1pée?1(§stc)c@}te @’SP{“SJEJet her
wi th its pepédeds ummbrpmpﬂed HpMH()‘/I bfthe midakeyu(l:an@wmes eogrpte @D §ell) ¥8R

Repl acenent t%:‘o q ﬁ'?g% ﬁa(nth and transftectl of tg o ] into
col | o corpaD e pigcerdtibmy s forBSipubRar EF o e rodRu B0, | e
conpl exesCDA &ils akaipe paticipatingand are anacm‘/zﬁstm_plile paihivey whychNéctive afthe he

G111 01 enc PR TRk AIB AL SR BTl R el O ALt e by BhK eda el <
are not pang CTLRRSINGpo6LL; i egpedRl tafihitiate®th inmlvnﬁﬁctacambmyes With 1ot 0134

active in the absence_ of C4 cells and h nodes. .The actjvat.i of
cyt ot oxi ccehrindyiopyfurcHongk arph neges. dAck 898%‘?%%% L prgvifes salfehereemyt thors ctl on

even in SkMi sﬁaéaa@baﬁdmgmﬁ@sacmaubnm&a@vems Sodldxp@asion.uncti onal | ynph
nodes. Lack of activation provides saf etgy agai nst ‘the risk of viral

spread ev{@?\lséhrl R -PHNSHI6-18 érrmigHrarian ngkeedad. ﬁ‘i&é”"tfﬁ*%f%’ff& &X5éhsi on.
[ 00183]  233anslod- iR PR6edr&) AJEPIN EZAL REGud MELGEE v@ré/soﬁ%g‘lnt@-ﬂ'%ro-ﬁﬁ arpeci fic CD8

T cell expansion in the rectal nucosa: Eight Rhesus nmacaques were sorted
into 4 grisupwizadwith ATy Batangfian®9ds S QaER%ItVagféfSO By 95t @r@f@QJgQ‘SF V gpl 60
by the i ngyauRek c;fQE'l?sq{ljeEtQ&J Were secreting the quantity of product as indicated within 24h (by

ELISA). Vaccine cells were administered 3 times at 0, 4 and 25 weeks, and two animals
received 293 alone (control). 5 days after every immunization, samples were harvested from the
rectal mucosa. SIV-Gag- and Tat-specific CD8 T cells were detected by Mamu-A*01/Gag181-
189 CM9 (CTPYDINQM; Gag_CM9) and Tat 28-35 SL8 (TTPESANL; Tat SL8) tetramer
staining. In addition, cells were stained with monoclonal antibody to CD8p and analyzed by
flow cytometry. After gating on the CD8B" population, the percentage of tetramer-positive cells
was determined at each time point.

[00184]  293-SIV-gp96-Ig immunization induced antigen specific CD8 LPL in jejunum, ileum
and colon: 5 days after a 3rd immunization, LPL were harvested from the monkeys that had been
vaccinated with 293 (control) or with 1, 5 or 50 mg of 293-SIV Retanef-gp96-Ig- SIV gag- SIV
gp160. SIV-Gag-specific CD8 T cells were detected by Mamu-A*01/Gag181-189 CM9
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The nunber of cells injected were secreting the quantity of product as
indicated within 24h (by ELISA). Vaccine cells were adm nistered 3 tines at
0, 4 and wb 2wmaiési26and two ani mal s recei ved 293 al one (@eomtusedopocHoaays
after every inmmunization, sanples were harvested fromthe rectal nucosa.
SIV-Gag- and Tat-specific CD8 T cells were detected by Manmu- A*01/ Gagl 81-
189 Cwb (CTPYDI NQM Gag_CWMB) and Tat 28-35 SL8 (TTPESANL; Tat SL8) tetraner

and anal LR BNl (e b YTV Tl iR BERINT S BRBReRBR o PR oP oo Cho

per cent ageTRES AL ;" OB 8)R6tEdnicr ¥QinGf dn8 OIBB afl€ bilyFed Byl flow co@ibiry.i me pon nt.
[00184] 293- S Vn?5§96 | g i mmuni zation i nduced antigen specific ZST_D?
e

i nj ej unui§018fley rl%(Vt%%'llg ’”E?"ﬂ’é??go’é‘l"f"@fedé'l Bae HE9r-seevis kD8

har vestegxgarn%mri}?er@n%ﬁm&d E tﬁﬁ&ubeﬁ& H&%r@%ﬂ%@ it i Brog §ar{dC0nt rol) or
wth 1, or 50 ng of 293-SIV Retanef - SIV gag- Sl pl O

oV ol SpOEnEREW I SO R Hanohepds. tgewgsaecswpmwt ¢ DA @apBRtE] 1Bt

CMVB( CTPY 1T
28- g5 sL WPE A%ﬁeqy%t Sk L%’C&?@%‘%ﬁ*‘*‘@t ﬁat?tﬁuo ﬁmd&t gﬁhhl%at%‘ﬁh%ﬁ?@@d b?t

fl ow cyt &ilESA)y . V4coiod 8llks “@%ad&lmstgmge-tmgmah@xﬂmné ab wseks, anduwedniglals Gag- and
Tat - Spec'réce%ec?%?» gloﬁg #crc]){ltg&iza%?z{gg Qﬁérgﬁ 1&1911119&8&0 béaﬂ'ﬁ)ﬁe %&W& Fidth the

macaques Were sorte iTmuni zed
Ret anef - g nugesdl MVgGee-8hd/ Tepdpedfib CD8Hecellnvem-dorticd by demur dttl€GaglBE nunber

wi thin 24 bR EIPSRQQETE O 2P ek R Ri I BE AL 8RR,

25 weeks staiik. tlmdcammaéls Weee:ﬂamaﬂwm&oadxﬂmal z(mleytoIC)DSb'indl ag&yzadl ber every

i mmuni zatj on, Ssa vvere har.ve d f rec and
oy pa T Alel e PR e ehp i e PREyTeedy e i Rers gl
( CTPYDI N%d&a@nﬁé\ﬁa)temdlmwonas 35 SL8 (TTPESANL Tat SL8) tetraner

stai ning. | n addi I I's were stai t | onal to CD8b
and anal }%&%y ‘?5}30‘%9' ﬁ%g%wnlzﬂf’?’éwd@%gs\ﬁ%&éﬁ ”f’}?'oj ’fcg:g%{fé%y on, the
per cent aggpdhfnoh &1 @ VR PRBEILA YEmpeRin et Wt HEésﬁsE ﬁﬁh&fhﬁdes&iler@ﬁﬁﬂ&d firitore gampm

[ 00186] 293- Sl V-gp96-1 g i mmuni zati on i nduced gny and Tat-specific CD8

T cell eﬁfb‘éﬁ%‘?‘%zqdﬁ” it 31V Retangt- Eﬂ’?érlgéﬁw(,géﬁﬁé\lﬁ?r@rq th igi5e-PeaieRsgS N c aques

were sor tm@ nhr’ﬂB& of cAlsGYjBSePREle st 2RNquahiic) o2 d&h ¥s iRgicaneiitain2an (ig- Sl V
gag-SIV p | 60 by the intra-peritoneal route. The nunber of cells injected

were sec ﬁéﬁ‘?ﬂb Yaseing cellstwersadgtinigiersd ddimes et PrfcAng 20 gl e fyo2ninalhy ELI SA) .
Vacci ne gglelvad Wos @108 [ohirl). &5 &8s 3ttt VBS iAnuBizatordRfhpl WiSkatvesRl GrotBe

ani mal s
rectal mucosa. SIV-Gag- and Tat-specific CD8 T cells were detected by Mamu-A*01/Gag181-
189 CM9 (CTPYDINQM; Gag CM9) and Tat 28-35 SL8 (TTPESANL; Tat SL8) tetramer

staining. In addition, cells were stained with monoclonal antibody to CD8p and analyzed by

flow cytometry. After gating on the CD8B" population, the percentage of tetramer-positive cells
was determined at each time point.

[00187]  Induction of poly-specific immune response after 293-SIV-gp96-1Ig immunization:
Induction of polyspecific immune response after 293-SIV-gp96-1Ig immunization. Lamina propria
lymphocytes (LPL) (A and B) and intraepithelial lymphocytes (IEL) form rectal mucosa (C)
obtained from monkeys that have been vaccinated with 1, 5, 50ug of 293-SIV-gp96-Ig or with
293 cells only (control) 5 days after 3rd vaccination. LPL were stimulated with anti-CD28 and
anti-CD49d in the medium or in the presence of the specific peptide pools of 15-meric peptides

overlapping by 11 amino acids covering entire Gag, Env and Tat proteins of SIVmac239. Cells
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recei ved 293 alone (control). 5 days after every imunization, sanples were
harvested fromthe rectal nucosa. SIV-Gag- and Tat-specific CD8 T cells
wer e det e¥O2A10900BMU- A*01/ Gagl 81- 189 CVP (CTPYDI NQM E&F/USREP/063M0 Tat
28-35 SL8 (TTPESANL; Tat SL8) tetramer staining. In addition, cells were
stained wi th nonocl onal antibody to CD8b and anal yzed by fl ow cytonetry.
After gating on the CD8b+ popul ation, the percentage of tetramer-positive

cells was deter chtl 0 d -specific
Crmne. - eSS Mg R G AN Bl A MO Hlbhed REHRELERaRErR Dol il
pol ys pecufﬁta@llulamytt&mreeslﬁbms@(aﬁﬁdem ZQEH(SIA/rrgpﬁnﬁml of 101906DA at CDA cellsawasna

propria | LPL) (A and B) and intraepithelial |ynphocytes (IEL)
form rectag‘iﬁpﬁggﬁb% att ) obtained from nonkeys that have been vaccinated with

1, 5, 50menis8) ZQMMgpQG lg or vvlth 293 cells only (control) 5 days after
3rd vacci nati on. were stinmul d with anti-CD28 and anti-C49d in the

medi um ol0418%% heTktﬁS%geélHt?én%‘fat? ‘il?ét %Bé%qr?t?dcgq%ﬂe iRfECces heths myposglangsystemic

pept i des 29y §/slegiPE DAY, bhle AMNMRIRAC GHF6-LOUGIded thi@Bidd &F cfBdor féMYorpBElIsTat
proteins of "SI Vmac239. Cel | swere 1 ncubated for 6 h in the presence of

Br ef el di §9¥PREdaVittoyiotade melecwes RrazymeBkiatothemaepsalpndsystepie Forppagiment by
cyt oki nesfndu&'r:l%'gel&? 1Ge CSEIIOH f EJtTanng rﬂﬁrﬁérgg_@ﬂ) 3) 19hOR0c A hn® Sy sfebfic cel I s was

acquired in the gate. [ 00188] ~ Sumary hese results |nd| cate that
cel | secrimmane wgproesd tg SiYidneete trseine mrfb@:bglaanch eomPEBRERS WATPOY steeticc

CD8- CTL %@@Elt%@oi YThu 9 cél eln@%ﬂ%wmng gﬁlvg&m% h{\lje ofi&al ]%B%]fﬁ;{m& Ynfells

equi pped Xi C nb ecu granzy Intot

syst em c tleoapputict pogentialby | nduci ng sel ective expression of gut-hom ng markers
(CD103). The mucosal and system c i mmune response to Sl V-gp96-1g vaccine in
the LPL and I EL conpartnments was poly-specific and nmultifunctional. Thus,
the cel | EsespleteBoviirfil iusbsghid syaont tesuiearepogseaatRhpmus pirgdqaes (Macasd

t her apeut i Power f ul nucosal and system c i nmune

response "t %t%gégﬂépoﬁﬁéﬁéﬁ&%(‘ﬁgz'%’gmﬁ%ogt to) in response to gp96-1g-SIV
i mruni zateoano] OONaRtialMatdENetbds and Met hods [ 00191] Pl asm ds construction
a0d ONA SRS b kAR N BB e b SRR BIOS 1 om
t he publ iceixadcteofiperadeis Rjuehtddoiae2a9, aalﬂdatsglemwaaﬂwus dbrixted SrormRBE anef
construct l\),Yaﬁedc sleccl)lll’]e%geslo S?Vmac 239 and SIVmac251 isolates. Retanef construct was cloned into

an expression vector derived from the kanamycin-expressing pVR1332 (Vical Inc., San Diego,

CA).

[00192] Retanef was inserted into one expression cassette of the bovine papilloma virus

derived vector, B45 vector. The second expression cassette of the B45 vector already contained

the gp96-Ig fusion construct (B45-gp96-Ig). The B45 vector has been approved for human use

by the FDA and the OBA as well as the local IRB and IBC in vaccine studies for the treatment of

patients with lung tumors. B45 is a bovine papilloma virus derived vector from which the

potentially transforming genes E5, E6, and E7 have been removed as well as the L1 and L2 viral

capsid genes. The vector has in addition to the neomycin and ampicillin resistance genes two

expression cassettes, one for expression of gp96-Ig and the other for retanef fusion proteins. The

B45 vector replicates as multi-copy episome and provides high levels of expression.

[00193] The plasmids pCMV-SIV-gp160 and pCMV-SIV-gag backbone of both plasmid

vectors was derived from the kanamycin-expressing pVR1332 (Vical, San Diego, CA). The SIV
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an expression vector derived fromthe kanamyci n-expressing pVR1332 (Vical
Inc., San Diego, CA). [00192] Retanef was inserted into one expression
cassett e wb 20tvechxgéi ne papil |l oma virus derived vector, B¢B/UsSe@dos55500he
second expression cassette of the B45 vector already contained the gp96-1g
fusion construct (B45-gp96-1g). The B45 vector has been approved for human
use by the FDA and the OBA as well as the local IRB and I BC in vaccine
studies for the treatnent ts wit i ne
papt | L omi oG PSSR SR oveBr PR Tt Qe HEE SR i R piiiuReg Vg

genes E5p5FQag @dmg ragidtau@l the Bovifegrowtthoatonsolyadenylidien bike. arcbptizizél ﬂs:al
capsid gepnes. The vector has in %i&gl tion to the neo iin and a CI I1in

resi st andaV4yBHESSiphdhenrpyiewly ipntiisd gag nhibitory saqyegges (i et rawats §p96 I g

and the eithRncih®hulipleanadt pbing inﬁf&ﬂ@ﬁsq{o?hﬂfe%tmér he eRébded PoteRt! pré@dot, Gat es as
mul ti-copy eplsone and provides high | evel s of expression. [00193] The

pl asmi ds PEREMuslg|descybeddior Hh‘&lpgexxvﬂm M@a@tlma@ré%\ﬁ@plﬁo PH Epnesend s dY veist or s

was der i yeghfoh Ofint iR ink UNPRMKCeL0R]PE ESHRENR aﬂv&&&?ga&é{aﬁmk 3 yAftndi&00, CA).
The Sl Vgag expression vector contained t CW pronoter (wthout introns),

t he RNA- mml¢mmz@¢0®tmtp'§Irag@grt@lﬁmenboﬁsegmwtrown& typeel, wbicherther pramietdsor none

ol yaden t
Penti 11 S0 Sk riva SRR i Bol Nt QoA R B ek oY bRk
nul ti pl e (HildeanGepanyt BmhtpMSnm"sswemhnmﬁiedqiruong) ttanefecnpo d2Hcebls e ao-

pr ecur sor, re descri edf r E optin zed SIV gpl
Cery gond il it J6Pobn e b ERCRlY andotlrisfRln GHE ERNSRROATHERe

el enent s parfotmied ummglEffqaﬁrxechMGENeVﬂenmmCmalﬁﬂloa\megjthe eghaacttrorst ﬂiretocols
constitutjive tra por nt of an retrovi.r t , i,ch further
pr onot est[#ﬂ'\lﬁlﬂ e %§fﬁe§e§f n’ﬁ]ﬁ’?’?ﬂ FRbrEonF E‘i‘“@?@ﬁi@aﬁ%?‘ﬁ@'& Yality
wer e produeidd P‘Mm@lﬁgﬁﬁruﬁaﬂmlﬂﬁﬂcmﬁé aBIdt)ion BU%“(’CC}Hn&S\F&cd?om ltreIMIi)Mear [ éed
prior to transfection 3 re. cotransfe ith a m ds

B Il ¢ an BTy el SR AOGRCY. BRd SReaenubey Shiora Hert e o ng
Ef f ect enaa&cﬂe&%er&/gé@mé@y tﬁéﬁ);feétcdnl dFBHNELITs h@rhrmdamﬁ@@hwdarg%wmgamcol s
[00194] 293-gp96 V Vacci ne Cel . Human ﬁﬁiyon c kidne

Lot ST Pl T s g e s eV R B o1 aPL PG VSTV SRIEON ATcg)

and wer e Tg4rRiBtedl Bells WM seRdicl mlﬁnqﬂﬂ%ﬁﬂ@ﬂé‘rﬁk (Widnkh, $0 YolicIMOH.r Botenf
contam nation by M cgf%: asna. SIV_ vaccine cells were generated by

t ransf ectemﬁssw verg yeriliad) by ‘W%‘fﬁn blosa?sqw % EERR/S €0 seF e proer oy 8 dthige fpgrnatant.
rev-tat - refis (Eiftadif4boR? 620 gy l'ntmo irfhaftdr Bdorol Y924 in %re@&lvatlon buffer

Q( pCW- Sl Vgpl 60) . Tr ansf ect cells were selected with /m of (418

(Si gma, $eontainng gO% PapethySyifaxide (DMSO), 0.9% Sodium Chloride, 0. 5% esus serum,
8.4% Sodium Bicarbonate) in aliquots of 10, 5 x 10° or 50 x 10° cells until use. In tissue
culture, the irradiated cells were unable to form colonies, indicating their inability to replicate.
The cells were thus considered safe for use as vaccine cells.
[00195]  Western Blot and ELISA: Total cell lysates were extracted with 1% NP-40 RIPA
buffer with 50 mM Tris-HCI (7.5) and 150 mM NaCl in the presence of 20 pg/ml leupeptin, 1
mM 4-(2-aminoethyl) benzensulfonyl fluoride hydrochloride (AEBSF), 1 mM Na3VOq, and 20
pg/ml aprotinin, and insoluble materials were removed by centrifugation. T he concentration of
proteins was determined by the Micro BCA protein assay reagent kit (Pierce, Rockford, IL). The
sample suspension was boiled in the presence of 1% B-mercaptoethanol and 50 pg of total

protein was loaded on a gel for electrophoresis and then transferred to a membrane (Millipore,

Bedford, MA), for detection. Blocking of non-specific binding is achieved by 1% non-fat dry
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expression was verified by Western blots and by ELISA for secreted gp96-1g
in the supernatant. Cells were irradiated with 120 Gy in a Co irradiator
and st or estof2zoomzem26n Cr yopreservati on buffer (contai ni n@CTAX2@9MBRISHY |
Sul f oxi de (DMSO), 0.9% Sodi um Chl oride, 0.5% Rhesus serum 8. 4% Sodi um

Bi carbonate) in aliquots of 106, 5 x 106 or 50 x 106 cells until use. In
tissue culture, the irradiated cells were unable to form col oni es,

i ndicatin th r abiljt re eceII Were us con5|d red

safe for F vadin i Eps deEhGED e BRE rA mp e e SR
| ysat es \Aﬁﬁ&d%hﬁ%h@pw &th: ﬂd%foPﬂEf—HD nl@uﬁﬂadﬁusﬁfvafacwmlagéol mvbﬁnmsonuﬁih (7.5)
and 150 nM NaCl . in the presence of eupegtl n,

4- ( 2- ami RSt SiYaRpsaHSNIetrab byt POG qlll}'é‘Pil&éZHyH&OB%%P ﬁl}i@aﬁzﬁmﬁ?m&m VO ,

and 20 nmg/goo akRhitt 1h. BIGS weRSPsHEY tBreBBRE, laRd theMRICBLAHQITPMESkrRidase-
centrifugation. T he concentration of proteins was determ ned by the Mcro

BCA pr ot epmugaieskgpat antigei{forigpPo)(apigest epti-mrysddeEragtibqdy X for g retanehind apdizPensi on
vas Dol | efhekddn 1R RIESERGE, RbratotieD 1IEWAPERRLFHI 2 16060 afifiofort 104 21

protein on a gel for electrophoresi's’and then trans erred to a
merbr ane Gpib lahd Biof @tigBedians dsualizgd byfanrenuzelced:@hemniumllemmer@tegﬁormyﬁtempec| fic
bi ndi ng | e 0 t fLeks t-h 1 PBE;, hygen
(0.05%, erSE%‘m (%%gxcﬁétﬁ%%gwgf ng Pﬁﬂ é‘]? g‘% Alm)ﬁdé)c onaF %hagdblg |n§§0r

anti -G p914d gp9631gbﬁ@mctﬂqnm/a]s dlatermmed;b:y EhlSArtsmgrmtx-mﬁﬂn@aQg(hantlbodmimd@lcdtlun| on

and nouse- }é t%ﬁl\le({ 000 dilution for 2 h, npuse
antl-SIVﬁ"H éﬁ?is (iguﬁ) “dilution for Ih. Blots were washed
three ti r[mn,%]andAhzhﬁn antl ©&deadation yuhwul@eﬂrlbadndasesedmj thipasheld vpoatol@gtbred at
(for gp96) or goat i - mu G.an t 20)
(3ackeon AssumgRaws P arer Tl e frore Covipet ke Riodudl Ao X Hyobo
dlh | ut : 0N ahigdalslwéte héREGaritAndLY ittt drgeirs mﬁrﬂ& svdndaras bmﬁdAwmamemhmnced
chem | um nescence detectiQ rs i osci.en Pi sc

(Fi gure A&pessment a&%@cce@ﬂ@gowy @LmaMéniﬂﬁl %meitsrﬁawaﬁeﬂmar@ag U%%ﬁ e "
product i QﬂlnYé@sSwQ@lrﬁdomplﬂ%eWthQN rSiBvAHS (nSGuBHal cm;myrgmdam@s anti body for
detecti on and human | as a standard (Figure I1B). [00196] Aninals and

vacci nat ilfH98k heBiptat O%l&lqalvﬁrf"r'rﬂﬁ?ssm%%%‘éf% thattchr 1y the clres MeBr-end! bred

rhesus NMREAGRSVdBREER 0 iRkded)in RIAE Folfd af ih@idabPrianece. Ras saeslle B oduct s
(Alice, TX). The animals were housed and handl ed in accordance with the

st andar démpunizationshewe indtlackarpys. St dashed aFavyi(S davs allersashivacsnaiinn) of

Labor at on.y, - £QhiThhe @ﬁ@spl&&f’n@ﬁt%ﬂéc@i@ﬁ‘kPBﬂhﬁnﬂﬁ{cﬂe@mwﬁﬁ r&tal Taﬁ@va%ma'lml S were
in conpliance with all relevant institutional (NIH guidelines.” [00197] * A

total of p@ches hiepsieahaYlasaqurs dmgraess I Hiand Ik wereymmpypizedHe weekss® 4jand Baiyithr 01

intraperitoneal inoculations of irradiated vaccine cells, 293-gp96-Ig-SIV that secrete 1, 5 or 50
pg of gp96-Ig at the rate of 106cells/24h. Irradiated 293 cells (50 x 10%) were injected in the
animals from group IV (control). Macaque 964 initially enrolled in group IV, died during the
study due to the post surgical complications.

[00198]  Isolation of lymphocytes from blood and tissues: Mononuclear cells from blood and
LNs were isolated by density-gradient centrifugation on Ficoll and resuspended in RPMI 1640
medium containing 10 % fetal bovine serum (R-10). Rectal and vaginal pinches were treated
with 1 m M of Ultra Pure Dithiothreitol for 30 min followed by incubation in calcium /
magnesium-free Hank’s balanced salt solution. Following the removal of epithelium and
intraepithelial lymphocytes, the tissues were incubated with collagenase D (400 U / ml;

Boehringer Mannheim, Mannheim, Germany) and DNase (1 mg / ml; Invitrogen) for 2.5 h at

=51 -



nmol ecul e were enrolled and divided in four groups, as indicated Figure 2.
The schedul e of i nmunization shown in black arrows. Short, dashed arrows (5
days aft ewoeaotnev@eci nati on) represent tine of the specipoeEntS2@9l0b350t i on
(PBL, lynmph nodes, BAL and rectal and vagi nal pinches biopsies). Micaques

ingroups I, Il and Il were inmmunized at weeks 0, 4 and 25 with

i ntraperitoneal inoculations of i rradi at ed vacci ne cells, 293- gp96 | g-SIV
t hat secrgese. 5 ..0r at t 1

hat SeC Sl PpRs e A bR RS0 R St 1 v

(control benlwﬁﬁw&pBMcmn iThe &llsédjtlamdrnﬁinbﬁa(tldaﬂcajl’s@uﬁe thdh plﬁheédvdum%lg t he
study du t I i C . [ 001 | sol ati on
ymohocy PeePl Bi e AL Elon ST Ao, ERBR PEEIR DB B ClsEred ne

wer e i solfahffle bé{]lfbﬂ&SI ty-gr adi ent centrl fugation on Ficoll and resuspended
in RPM 1640 nmedium containing 10 % fetal bovine serum Rectal and

vagi nal HHEMNes e F’@?”%aéé)(’é’éinwtf"ﬁmgﬁIM'%PFC‘@F P4 P‘er%Db{ ﬁ‘?lb‘le?ﬂoéfels &% or 30
mn foll a%aed)usmg&%wfn Sthri psaides wmé%m@weﬂ MAnb 186 dRBmenbRl@ced salt

solution. Followng the renoval of epithelium and intraepithelial

| ynphocy £a%, and Rel prtsing eESTiemac23fc Geiis (b e Mr i RV befreasiaunplcontaining 10 % ;
Boehr i ng i ogen)
W&lﬁ‘ L anl}@ﬂ)'ﬂ v@re H&%@ Yd th@ Qgse%%e( npe%leﬁ'& dfa E%&lﬂng)\ét)ltl({

for 2.5 at3 Cin lscove' becco um su
10 % f et apolbl uaéms ef aanh amldpémldx |'Thie go-stimtiatopt mr?sgodIDQS emﬁ@DﬂPééQ;%ua( ed

mononucl ﬁﬁ?%ﬁ %Lﬁll%ﬁh@%%% g a\(/iﬁé tlclizallo{ﬁé: seagng;?els lto Iﬁg)gm?ﬁ%l ec eté&h?x?gf at

800 g for ropr| a ynphocytes were co omt he
cel | pel Teklls Wb highir abmaltlanéiretshblels Rosttivk icorerod hvas tieatgl wil Staphplecedcalc CD4+ and

Ch8+ T-cel | oex?rfl)gi@l avg%r]?oudsgi\/ﬁf a5 Eg{ Hn?oﬁxéafle%mé dTngl!’lag, tides

over | app g™ A Ao’ adl ds covering I'Te protei ns of
SV nHCZB%scE&deb)Sat@ fihabcodéatrationof RPM / b 4@s Emﬁdwmti(tmmlawm irgubgedfoh amran

serumand tics) .were in ated.Ln the ce or,the es of a
speot 11 ¢ oaffonafio B el S uRe b bt i e alEds Wi ol oy EDEE
co) st rrumgI ?%MSFF?BI?}&R&aED{éQ&&@e&e@@MedB&mcwctllBh&’f@?tﬁ@?emyt&iﬁHﬂmH ego, )
CA) were e all t S es to maximz et ec n ITc S Wt
hi gher aé @mpﬁ?% ’Iad‘gggﬁ'& i“f“&?@“ R ﬁtz %ﬁg (Eloggt '\/ﬂlﬂ)’ and
st aphy| og@g-dainagIFer ptmmi: it Abs (b 1B27; BD PHadHingen)MDhe kRlisater@calculded asn .

i Pl ug; .BD Bi osci ence at a final ncentration of 10 ng /

Brefeldin A i % 8
m was adifdet ‘?i’r’lfg’ef ﬂfécygé(pr}equmlygcq Begteedrewd subraslidi ti onal 5 h. The cells
were was oo st am%gb%@ Ry ﬂwdéaaﬂmaﬁrtsm&,palm ¢1H8 AmtckisedNB WefdI8b1ADS
(clone 2ST8. 5H7 Bec ’I) }?er meabl | zed by i ncubati on i n Cytofix /
Cyt oper mWwith anti-human CD8B-PE (clone 2ST8.5H7; Beckman Coulter); anti-human CD28-FITC (Clone
CD28.2; BD Pharmingen), anti-human CD95-PECy5 mAbs (clone DX2; BD Pharmingen), and
with allophycocyanin (APC)-conjugated (Molecular Probes) Gag 181 — 189 CM9 (p11C)
(CTPYDINQM) — Mamu-A * 01 and Tat 8-35 SL8 (TTPESANL) - Mamu-A * 01 tetrameric

complexes (Beckman Coulter) for 30 min at room temperature. For phenotypic analysis of the

lamina propria and intraepithelial lymphocytes subsets, cells were labeled simultaneously with
the following combinations of anti-human antibodies: CD8B-PCS5, CD103-FITC and tetrameric
complexes (CM9 or SL8). Intracellular staining for granzyme B was performed using the
Cytofix/cytoperm kit (BD Pharmingen) and anti-human granzyme B —PE (Caltag).

[00201]  For the analysis, the central memory and effector memory T cell populations were
identified as CD28"CD95" and CD28'CD95", respectively. The CCR7 marker was not used to
define memory cells, as CD28 and CD95 identify similar T cell populations. A total of 100,000
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solution (BD Biosciences), and stained with anti-human 1L2-FITC (clorfe
MJL-17H12), and anti- human- |IFN-g - APC mAbs (cl one B27; BD Pharm ngen).
The resulwe 2osvmsowal cul ated as the total nunber of cytokcmaspasiosisve cel |s
wi th background subtracted. [00200] Flow cytonetry. For the detection of
Sl V-specific CD8 + T cells, cells were | abeled with anti-human CD8b- PE
(clone 2ST8.5H7; Beckman Coulter), anti-human CD28-FI TC (clone CD28.2; BD
Pharm ngen), anti-human CD95- PECy5 mAbs (cl one DX2; BD Pharm ngen), and
with al | epiyreoy sellented ARty houmhoudarestvn(Rb) adanalyzeprg Byl Quay safgare (B39 cvp
(pi 10 néBCTsPi\e(:r%es Fowfgmu-A * 0 1 and Tat 8-35 SL8 (TTPESANL) - Manmu-A * 0
1l tetra F?E. co exes (Beckman Coulter) for 30 mn at roomtenperature.
For phenqeozoRk aBBISYOTsEDLISPORevdsgeifpanedruoe it raavdquertt NaegpacHisIBIA$POT

| ynphocyt es subset cel I | ' I s i
LBt VRGP e e AL ROt NS 101 s,
ﬁg{rﬁge?ﬁgrd&@?{gg gﬁllg,ssgiay-éiniwe?p?itgogﬁh p@ﬁiwdrmg)ataddnvig{@ﬁzgm‘by B Adalthdr f or med

L 3 . ar m ngen) an - -
e e Ch oo LB Sl PP A M AR ER0P, B - PE
T cel | papuh &t3700s C6RS @ 1 OENell) RekeacadEDRAiRIAR In RPVITB2BcBROGHE 5 %

respectively. The CCR7 marker was nof used to def| ry cells, CD28
and CD95 hupenssres) aad sRepidie pepides (2 heApllcneqnsaravalp -t%ﬁ}tg}é% f%@%sﬂ)tbvgveﬁts s were

col I ect edyiiforl fifie h¥RPROENARLABIbRIMiLIRa) 32Nd 12D 8 § 08 thdMelvblofsdl dc&udiag to
sof tware ?BD Bi osci ences) and Fl owJo. [00202] ELI SPOT: ELI SPOT was

per f or medhampmidactirer’ yavidetioes (UFNteeh)speci fi ¢ ELI SPOT kits (U Oyt ech,

Utrecht, a'mﬁi\let ﬁﬁ{ulltgnds)_ to detect the nunmber of Gag-specific, IFN-g -
pr oduci né s. Ninety-six-well, flat-bottomplates were coated with anti -

| FN- g m ABO20B} 1SBwereinggtenprassing PESdn denecsasmiatreess thIHRAHe Settdm
albumn ip ) R [ - : i¢ 1 105 /
wel 1) yverSteu ggség'j(;%%pﬁ(; 'ltg ?Y E)I%{ngtcgﬂél ‘!F/l&gRI%fg\/l&Faf%djg tgd(;l Eﬁeg‘?"rﬁé‘g’ga%fﬁ%@ﬁ& serum and
S petCI f : c kprxﬁm I(Iflﬁlté) 29 avii¢ with plasmio necadimgapis and YUY antgens:iptpned Rey- Tl ve
control. e S I u rya ' o9t

devel opecfu%{%%grf) gfnﬁ’gga{;on?ﬁ%l%nh%? ggqtl%}@rﬂg Qéﬁhiegéﬁe?s%gé&(s%}et@? gc h) . & 00203]
Resul ts [080din Slditionac endvgencax ppsbigher roploGdrveightbandet25kBadrigne [Aht i gens

e S0 SR R RS0 G e by

encodi ng (GRA-14). Opd6-§ Wanseciegerfeom beb,dnmediateRend nbatirrhifted cells at a rate of
1000 ng/24h by 10° cells (Figure 1B). In tissue culture, irradiated gp96-Ig-transfected cells were
unable to form colonies, indicating their inability to replicate, but they still secreted gp96-1g.
[00205]  To assess the effect of gp96-Ig-SIV vaccine on systemic and mucosal and systemic
immunity, 8 female rhesus macaques were enrolled in the study (as described under the Methods,
section on animals). The animals were divided into four groups (I-IV) of two animals each
(Figure 1C). Macaques in groups I, Il and III were immunized at weeks 0, 4 and 25, with
intraperitoneal inoculations of irradiated vaccine cells (293-gp96-Ig-SIV) that secrete 1, 5 or 50
ng of gp96-Ig at the rate of 10° cells/24h. Irradiated 293 cells (50 x10°) were injected in the
animals from group IV (control). Injection of cells secreting gp96 in vivo over a long period of
time is many-fold more effective than injecting purified gp96.
[00206]  Gp96-Ig-SIV induces SIV specific CD8 T cell response in peripheral blood and
Iymph nodes: CD8 T-cell responses to two immunodominant epitopes, Gag CM09 and Tat
S18/TL8 were studied, using major histocompatibility complex (MHC) I tetrameric complexes
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fusion protein), gag and gpl 60. (418 sel ected 293 cells expressed the
secreted formof gp96, gp96-1g, in addition to endogenous gp96 (hi gher

nol ecul arweengisodzand, 125kDa, Figure | A) and conpar abl ecanasaemws6zsho al |
three SIV antigens: Retanef (55kD), gag (55kD) and env (12CkD) (Figure IA).
(3096-1g was secreted fromboth, irradiated and non-irradiated cells at a
rate of 1000 ng/24h by 106 cells (Fi gure IB). In tissue culture, irradiated
gp96-1g-transfected cell re un e form,col oni e |nd tin eir
Phabi | U1 fh% Bforesgiante g brd o S RRPLEGBnes 14 Pttt fedhosess
the eff eﬁtol&ﬁleg WSﬁsshg-sﬁtélnmnmspanﬁxﬂrwsieepﬁnﬁesaﬂehueh@aﬁ&nvga@ls@yﬁbem c
imunity, 8 fe macaques were enrolled Jn the studyr@é)g?qegtscrlbed

under t héCM@t)WB@@IV %aé'éﬁqclﬂ? (SR8 AGBa eofls was determingd by tGjamer gaip; % four

groups (ksola¥d p@ﬁpﬂembﬁ,eu mngn&%hceﬁﬁnggsr@mg)s dMRGRGURSTiEshvagEiaups |, 11 and
[l were i muni zed at weeks O, i ntraperitoneal i nocul ations

of i rradpdmiaistrotinne SHEspeeificNHB gellsyorse dejectmdin theﬁaﬂutgé@vw@a@ m3cagpess0 g of
gp96-19 g} kil e@ s i€Eh8 § 2 wad thé A ghést g?ndchggﬁcaﬁ@ésltﬁm( ?l‘gul?lll q6) were

injected int romgroup |1V (con I njection o

secr et i ngMgfDand HI (MW) encbintezestingly qmmndwooﬁt 4 weaks flaterngid potfinduge ﬁtmhér
effectiv LAl I ! SIvV
peci 11 6 ot Ylb e e et 75l e o b RRGn pECDK leshBRUGES o
T-cel | r ebpord asweal 20Wd hirdwescoriton @aweeke)) indpess|, ra;@agxmommmmtmdr L8

were stu +USh n t _hi.stoconpa tds r|c
conpl exeg-lia'ﬁglaq Icel Slg gaé%"\?gé‘é‘i‘%?%ﬁ n’g %%%’%?3%8351’ %%lglton Ofg]lfwﬁfglff rea ]a(c:f
macaques wahast obyepvedds thykontrd203-vaadireatad| geoup (BigassEs)s Is y&htmm tc mShsvrespaci fi
T-cell r ses, uenc a | V-t at-specific
(SL8+) RS “gagand S@OZ%“&%‘E%%@R& “g%‘trﬂg%ﬁ%ﬂrﬁ’élgtgﬁ?‘)ﬁ& nwggwce“ﬁt ol at ed
peri pher @g)db&am NTRNOWIAG Igh%nlaﬁ@{ wf&h (HEIegutreQ}agAl“at ahd Hay pepaitié pool téiﬁBLfSRr(]);It 5
vacci ne adm ni st i on, speci s. were, det in the out
076 vacks Rt dBieas drmehT il o de- S Ve o it PP s ¢ he
hi ghest  idall thfee TRE R As fektdEIISROT kdr IENB4epomdes td STV dnRhS higAlydnduced
interestingly, a second hoost, 4 weeks |later, did not induce further

expansi oﬁﬁ?ffse‘foéflWW“%@@F‘F’F@WIW‘%‘P‘%Ia“l“h’é -conpl ete contraction of CD8

response 6@§7)° bsﬂ{evcfﬁgh@tof %chéﬂespxﬂéerﬁd YigiGasdt 'ﬂ@tdtl@ﬁ'%tﬁ 3t theeRkonddmay Beluced
rapi d expansi on_of -CMB+ and Tat-SL8+ cells in vacci nat ed macaques

As expecimBpRrtapiignths F%W%Pf KIN/SEY esplieation cBeergforedhy diflgeestisiion 2ph80FYRAE i n t he

control - %ﬁﬁa&&ﬁﬁés@%&&blgﬁ&}@[w egﬁf: ﬁleg‘rﬁ)yTl:éllseﬁijcﬂlcEd BgfoB-J19aasipiBent of
Sl V-gag and Sl V-tat specif onse, the ability of blood

nmononuc| &gre studigds &aéﬁdmndhweexmsslgn pﬁ@Dé&p B3, mamery 6R3W collstimehestst i r e
Gag, Tat and,ENave 50 S dRCRsigi¥edld BRPICDYS CD28"), TEM (CD95°CD28") and naive

(CD9Y5°*CD28™). The surface expression of CD28 and CD95 was analyzed to define the central
memory (Tcym) to effector memory (Tgm) differentiation axis among rhesus macaque CD8 T
cells. SIV-gag CM9" CD8 T cells in the peripheral blood of monkey (M943) that received Sug
of gp96-SIV vaccine (group III) showed 66% TCM and 33% TEM phenotype 5 days after the
first vaccination (Figure 2C). Notably, boosted response induced predominant TEM phenotype
(75% TEM). These results indicate that gp96-Ig vaccine in the blood, can elicit both, Tcm and
Tem-based T cell immunity and importantly, maintained SIV-specific T cells that are skewed
toward rgm gifferentiation.

[00208]  Gp96-Ig-SIV vaccination was also associated with an increase in SIV-specific CD8

T cells in secondary lymphoid compartment, including: inguinal, axilar and mesenteric lymph
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(Figure I1B). These results denonstrate that Gp96-1g-SIV vaccination induced
| FN-g responses to all three SIV antigens tested. ELISPOT for IFN-g
responseswoeo®lodoe@av was hi ghly i nduced after second vaecrnskeoo65500
(interestingly drily in groups | and I1). [00207] The quality of the T-cell
response and not just the strength of the response nmay be inportant for the
control of HV/SIV replication. Therefore the differentiation and
functional characteristics of established SIV-specific T ce

i nduced Bydegpbigurspxn)Qrenhieifisaueney ef Sivowedfic CBRkew!ls it %qﬁt@t?%ly@i?bf’ Si on of

CD28 and L
desi gnat ﬁs Wﬁc&@%‘igﬁﬁé ih%ﬁ#lﬂs&%‘?@%nﬁ&g&gﬁ?@ h@‘ﬁ&@ fiB@RAcS UL y

( CDO5I1 OVeBRHiciED8 T Tells veag obsereeddx ﬁnemermncdymmm@eaﬁamdm@owg (MAa0yhad to

define t f
ot Lo SRR ok ROy Mgy Rl TSTRA AT A Bhp o
E)el’l phelr iahf alb{/amoniatgd mionkely e shofieB A3y phhwtypleeﬁmth@ﬁrSBWgcm@tlog@@u@I&B)vé@eli ne
group 66% T.CM and (V T t
vacci nat |1Ff)r13 %Eﬁ’%ﬁ? %“&e&%e 1%?3%3“ o eg%sf ‘Pg?e;ﬁ gy@ﬁé@”ﬂﬁ%ﬁ%@ nethe gﬁﬁg%a;]f TEM
Elhengt ypEMT ;i%sTEhégls prelR@s én ihgsmhltlgmpmmbdemm (bH?.atvecg dﬁspelpgonoaxmd défdarence he
00 canel it .both, TCM.an sed n|t and ,i. tantl
mai nt ai n&Y hSF\’;?eéﬁ‘S‘EEt?qnlpéﬁﬁm@gFﬁ I’FWfﬁﬁgrg@gMé § t\%&é Rﬁ CHYeff1L reqr?1 g[lt ?gt i gn
[S|03208] qxfgaﬁralcggﬁl}\{odﬁa?@mbm@pms (aigﬁlce 38$SOCI at ed wit h an increase in
-speci fi¢ cells in se |
i ngui nal [00209) arI“éH'a‘“larﬁ'stB?FFé?ﬁ“ S} Wﬁ ngJ%( nH%R}‘“"%%IeY Ié‘lgl‘il%'f‘téﬂ[l ot
L{eﬂu?\ngg’% ?I)nsgls ey Lapdetaily, fititddsredponslih pér%’éﬁﬁblb&dﬁé%g’thwwS not
gnifi

X ed during t 'e_course of i nmuni zati on. ﬂlg hest

f r equencyoVer éw@x@g@nman@neﬁer bpogtinng SIVrsRecHifsBIY reSRORSH &St %‘ﬁ"t BEEPY y i
ynp

nodes fropyds ﬁemfﬁwnﬁm%loﬁ Ql%weﬁ%?&i'oifﬁr@nﬂym&ﬁﬁenwgé SI'V vaccine (group

) (Figure 3A). V-specific CD8 cell in |ynph nodes of all vaccinated
nonkeys $0MeH T&Wwwew@tgywu%e@ndtswéew frpung A6 PRt CP-BatE 3B). After

the 3rd l?rg}?z%zﬁcﬂzoge@%qgﬁm'nﬂm%ﬁﬁmm@esunl‘igé’neségﬁﬁ@@ffécmr%%ioﬁf)ycgﬁ THS

nol ecul e on present in |QPU|na nph nodes
was obsemigatingviortes xptesimhmwadﬂfus,eveeln@ethpﬁzqdnhatap%r%lr eYacrige iScsaapa&éﬁqfer n of

establis h
nodes fr rgnlqerrglr{% EE%(S&I u}ceangg%d ﬁ)[eéggggg\? %%Y%%g(r)rﬁg ’frbtg Sﬁgésggw‘r/gg%mﬂtiésﬁm
i ndi cate cblﬂ]aatSpcgp@Gn &e\mtvsimei trest, iinitapighelig|ayd Eyded propriarlymehocytes systsigalated

system cal | v . MBOLGINY by Rlebinl &b %ﬁseﬁ REE HRBSIA! M¥nGAfidaScdis ahl y
et IR DEIEEGERRANAE ch AR RRGICR,

skewed t owar erentiation a oost | specific menory
r esponse vesd¢ ablhied e el Pemaoll grapient, resuspended in medium w1th 10% fetal calf serum and

incubated overnight. Using this strategy 1-12x 10° lamina propria mononuclear cells were

- isolated from rectal tissue. Tetramer staining of the rectal lamina propria cell suspension
demonstrated that gp96-SIV vaccine induced SIV-specific response in all 6 vaccinated macaques
(Figures 4A, 4B). Gag-CMO9 tetramer-specific CD8" T cells were detected already 5 days after
first vaccination, at the frequency ranged from 0.59-1.2%. Vaccine boost, at week 4 did not
induce significant increase in SIV-specific CD8" T cells. The contraction of SIV-specific CD8 T
cell response that was observed at week 20 in PBMC, was absent in rectal mucosa (Figure 4A).
Third vaccination (at week 25) resulted in dramatic expansion of Gag-CM9" and Tat-SL8" cells
in all vaccinated macaques (p<0.001). In Figure 4C, the frequency of SIV-gag® and SIV-tat’
cells induced by SIV-gp96 vaccine, was examined in rectal lamina propria and in inguinal lymph

nodes. Robust expansion of SIV-specific CD8 T cells was detected at the rectal mucosal and
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nodes after primary imunization showed predom nantly TCM phenot ype.

[ 00210] Predom nant gut nucosal and system c i mmune response after

(3p96- | g- SVU 201memi2Bat i on: gp96-1g i nmuni zati on i nduces aOTiuFRVIHPFSd fi C
effector menory CD8 T cells mgrating to the intestinal nucosa. Thus, we
hypot hesi zed that gp96-SIV vaccine is capable of generating nucosal and
system c antigen-specific T Mtype response. To assess SlV-specific Tcell

responses t he |nteSt| tra a o
| yphooy Deteik et BsiBledl® mel P nph P42 BRIk ] w8 Rl AT e PlatP el

di srupt i eftharaminapyopeit ked idpwies tlymphocibsmangeel fecmi 8-dall irsmudagee M4l o ®@P20n a
Per col | radi ent ende rredl u 0% fe erum and
reanat e Do TuRmee MO PERTARTOL Tl S demeny e aes il

nononucl gdordRlahtmdEt an Bk @n@An B r¢sp6iisal Mbies e nuchedl ﬁﬂd@l’steﬁlﬁoaleﬁpdﬂgs of
the rectal |lamna propria cell suspension deponstrated thc’il 96- SI V
vacci ne f%n?ééacome\rvaéﬁéier‘fqd@%@%}pﬁtﬁ%ahwcam oy alsqatiepapag ??Hb%@l?@?“( Fi gur es

4A, 4B) . 158g=OM 85t PHIBEste&dRShds (fojutliB filchntaldl BloAfihe fdgicasy @mvt gady 5
days after first vaccination, at t%e frequenc ranged rom O, 59 2%

Vacci ne G&SsE cellawvagthe ighessinthp animalsdhns éecgivgqhhlgh vasineidags (grpyn IiHFigures
S| V- speciji %)C%gpﬂ%%'réc‘i é ti{die V&Q{}ttﬁ@%hmrpgf s@l/\épéo@t?&cm ¢ cEiBin Thec el |

response t hat” wa served at week 20 rn PBMC, was absent in rectal nucosa
(Fi gur e apynalsTvin grovmlb @ndHI iven cptaparvwekFr%)enme@ﬁﬂWes@eqlﬁc db8reellsatexpansi on

of Gag- T, n
Fi gure % ia ﬁﬂg?srcg%r{lj%ﬁﬁgﬁ lﬁ?‘J %é‘\’/ﬁ’gaé‘gj“é“ ag?%%@g% ggh U%gﬁgldg&n(g%?gggb%{gg) - gp96
vacci ne, (Rngwe&a&@rﬁﬂ)dﬂon ahl viaeginaadd dnamals dheplowpst ifeqeendy o SIVrpedinaCDB ingshs nodes.
Robust expansi.q d?n 11e§| V-specific CD8 T cells was detected at the rectal

nmucosal andsy PSTEM T ssue conpared to inguinal |ynph nodes. Difference in
t he freq{(mmy] Opr%t-Igaﬂﬁ?fIVdcctrek Irgluss S Jpebzﬁa‘vrmaurprram)h@ iari¢ gungui nal

| ynphocyt e MD43 u ue
\oaa CF e B o et Br T ToFef adiiie Wi ol hfisty ol RER
predom naﬂéntnwsasiainraared‘easm E@rmmbatmmeilwwwaﬂ&monlvﬂn el expﬂureos alorand
system c accl ne bserv t on mucosa,
o ol bl O Ry SRl uah BESPARe o) it sf SR oy
ti islsues (mmunifw mtrabﬂlﬂwlﬁﬁl Mﬁbh@@"twﬂl;lm@%cf lammwa@nagﬁmﬁ{ovytsp@mlk) Wear@DS (T
ce S mas n t he an| S that. rec ve | ne ose rou
11 (Fi § w@éﬁs ﬁaécws&daFedtSﬁ a&smaﬁgBé\ia%@ “és%résﬁé%ngof g
SI V- spec biflly Gn QEPﬁnanr6ﬁia| (Bigufes uhe;m But@dcSin ftl{eQHﬁrébelﬁhﬂha![ don@RAmbAtl(FipaE 6A).

S a ej.unu

conpar abl e. Frequency of SlV-specific
dr amat i CEF‘F%W‘FT?&%%BS 1 seliyiv o7k petedied mﬁ@é’é?“\?@éFdH’i‘%jﬁq“‘Féééf‘Wéﬂﬂggrét (group
11, MB4QdcctraliSi e ﬂ@ﬁfreqﬁ&) C%é'fte Qém?drébléft%(%ﬁé Stk €6l #MafBHaroprA EFigMee SA,
fr equency of SIV-specif
4B and 6A, 6B). At week 20 detectable level of Gag-CM9-tetramer’ CD8 T cells were found
only in one macaque. In the lamina propria, in 3 out of 6 macaques contraction of SIV-specific
response was observed at week 20. After the third vaccination, expansion of SIV-specific CD8
T cells was observed in all vaccinated animals (Figures 6A, 6B). Frequency of SIV-specific
CD8 T cells was dramatically increased in the animals from group III (especially in the animal
M947).
[00212] It was found that SIV-Gag-specific CD8 T cells induced by gp96-Ig-SIV vaccine
exclusively express CD103 molecule on their surface (Figure 6B), confirming that gp96

vaccination-induced up-regulation of gut homing molecules on antigen specific CD8 T cells.
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was observed in ileum [00211] 96-1g-SIV vaccines induces SIV specific

i nmune response in the gut intraepithelial conpartnent: The presence of T
cel | respvogeloictizécytol ytic capacity at the portal of @OTUS2000863500
desirable feature for combating an HV/SIV infection. In order to explore
in nore details the effect of gp96-SIV vaccine on the induction of specific
Irrucosal and sys]t emc immunity, intraepithelial |ynphocytes (IELs) and

amna proprialy ytes (LPLs) were collected and anal yzed s r at el
gp96 vac03a3li ndWé tgllshlrgﬁ@@fﬁbplgﬁd@mh@%éqlﬁthPB&'}SHW&@erigé‘Fﬁ O&E&’F am né

propri a (reFl&Htr y[\ QBQ&QHEF rbbsf B L B theRRLdiREital viePBmaEt st (Figure

6A) . Tetrarrer were detected in all vaccinated macaques
5 days ahltamgfsubs(;ueuahmasmauan folw“tlltg mpeosslapd sxstemjic infrcion ohpdataming the t he

ot act et 00 oL 8P SR B SRR pab LD PRy SR pidkarfleatl®B) U1, 1 one

g{as/ aque. systentib SI\V@pﬁ’ﬂcffﬂ mrrmpe re@aponise) espemMenEﬁNeﬁe craduderbto asagriain dhetexpresyon

-speC| i C response was obseyve ek 2 t t. t

xpansi offf BROER G TEGLIr FaoRs o COPT S e h by udr ey ik KBECy e o

gnl malt S & lcﬁW@SS @Aensgﬁlhe lﬁﬂﬁhapﬁmﬁyaﬁ inBhopitheliant EdmmartGdBt, dxpress Esnuesc B.
ramatically increased in the an s fr p LI speci in the

ani mal MBASEStinelp SgPengy o \ﬁé@lZY‘Bﬁhng%é ecgncﬁéggpgﬁé%e ‘%ﬁ% ptﬁ@ﬁars I;éealnl s

i nduced biio@RR6r ihBnsily (MERF©F BRnSXE BISYa¥ dverse X@the acciiolios romived (inenlays t hei r

surface (Figure 6B), confirmng that g&% vacci nati on-i nduc% ﬁ;g regul ation

3

of gut hmﬁhﬁbe lowes dasecd 2p9p WW@@*}?@S highestdreguency 9 PO & t hout

W shi ng gclpﬂnc@gy@@elgypg@my it is thought that there is a direct role
for resident mucosal and sysStemic effector CD8+ CTLs in the reducin
F’fwﬁae

initial 9248 buSlewecifiermataselqnd gysime EEpAHE isoboweefic gty dussy
mucosal - 3iighed ¥PhESTEHIDIIREE O coll R AL MICin tafithGls e BRRE ThepSly

vacci ne e cytotoxic potenti al vacci ne i nduced- mucosal and system c
SI V- speciféictionahprofide ofeppofibe va@memdmmwwpe@ﬁdm% &t 19‘8‘“3@&9?‘?&% t he

expressiQ ol
and | o PG SRR e g
n

i Nt raepi tvited $1Al-peptidpsintuteivn, Adtepthe Sisst yacsinztion R, fraquensy 658X @Heg‘/lﬁcﬂmé?ﬂuency
of granzy rr%a’m B eﬁa%afs R (ei\x}{c_ill ey%ed-lgo 9(9 gﬁﬁr&s\é& Se lﬁo%vevé}sﬁ\\/@dakfs &ter fedflird

f1 uor escéR tendi Was reverse the vacci ne dose
recei ved b(oml,rdneyaease id1he ﬁeqdeowacsﬁGaaéfe.t-@hd §pe6pegiftsdiricand Ao cpositize pelishest

freque ncy olfl v rc%gtzeX rrrrgcelfbc’ﬁ-les@fa ngp g}g:rlesent%tl%sﬁts%lj rhgnkep 593 49 g’r)own) (Figures 8A,

8B). It was found that SIV-Gag response was predominant in CD4 as well as in CD8
compartment (3.2% and 6.6% of all CD4 or CDS8 cells responding to Gag stimulation), followed
by Env and Tat response. SIV-specific CD4 cells in lamina propria were almost exclusive
producers of IL-2 (90% of the total gag-specific CD4 T cells express IL-2), while SIV-specific
CDS8 cells were producing more IFN-y (16% of total gag-specific CD8 T cells express IFN-y and
82% IL-2). Differences in the quality of SIV-specific CD4 and CD8 response was more
pronounced for Tat and Env-specific response: 93% of total tat- and 97% of total env-specific
CD4 T cells expressed IL-2, while only 41% of tat- and 59% of env-specific CD8 T cells
produced IL-2. Also, 23% of Env-specific CD8 T cells co-expressed both cytokines.
Importantly, SIV-specific CD8 T cell response in the intraepithelial compartment was highly
poly-specific: more than 25% of all gag-specific and 30% of all env-specific CD8 T cells co-

express [L-2 and IFN-y.
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[ 00214] SIV-specific mucosal and system c response is poly-specific: As

di scussed above, the quality of the SIVVH V-1 CD8+ T cell response is nore
i npor t antwohan/icd®é magni t ude. The pol yfuncti onal profil eCofUsg@adeShHy/

vacci ne-i nduced i nmune response in the gut |am na propria and
intraepithelial conpartnent was assessed by intracellular staining for
|FN-g and IL-2 after in vitro Sl V-pepti de stinulation. After the first

vacci nat i th fre uen eC|f|c | EN: ositive cel.l s | ow
ond t hey 1Bl TnUEHER Ghe@ IV yecs e il iy Sl gy e S o

boost, aRpdcHRICREST célly, biendré mmamw DfalsGagrancéfﬂhc ﬁmaﬁbnanuaﬁtpﬁﬁhrftl sIM L-2 and
| FN- g- pos t| Ils in all ¢cinat ed nmac es. (anl epre ative
results f&¥ ﬁﬁ@ﬁ ghlga @S%‘nghe ﬁfegwgg? @iyﬁ”%jlon%ffdmgpaﬁm 8t hat

SI V- Gag- -k rgﬁg@lﬁ?ﬁzwgnmegom nant in CD4 as well as in CD8 conpartnent (3.2%

and 6.6% of all CD4 or CD8 cells responding to Gag stimulation), followed
by Env and Tat response. SlV-specific C4 cells in |lamna propria were

al most  exgl ik Yechy. %%ﬂ@p%flélﬂeplgie(cgg[{l’e@cs Jnl%e M%ﬁ& PR SRESIEEnsHR T

cells express IL-2 speci f ' s were producing nore | FN-g
(16% of @8alcygvagfl@%@wﬁmyte@whér%@rmcgwmaess | FN- g and 82% | L-2).

Differen f S nore
pr onounci@%o]r 1:1;‘% Hﬁﬁﬁl%lgggg‘(%h \ﬁeggfgégé%b%gg%ga%o%ot al 't ?)fgﬁd 97% of
total eneadppieiciretioctivn dhaperohs hest phask pendein gp%,, alah khcsvroaslqrp%l% whd t at - and
ggD;A) .CI)_f Ce%\{t sgseg%%l f’[1d%s an -lrver% err% toD anﬁg ucergsePt n&de lAkl&]]pC % nera nv %I%Fe

X P resse 'Hot speC|
cel | respomsd gpo, tﬂe&ndmﬁlasae@rdnhtdhmad:terttmnpaqlmn@rKDEhsf gp9g¥d[))Nprhg/re§l|amd| f | c

th Y0 d % of
Coewor oo 3, Tl dofaf FBES L IS peOts Hheh Sion Brose BV BE d et sl
ex pansi orDNA ofigpos-E man;dva-yl&én tihes (B3VIPESTB] EGTRA ), eellied jn @96 sdéﬁ%tfbn |
nclri ona an

importantly, it _also e n the, f ual i.ty of

BT e by Hiessise 5B B R OF W CGlonbRAE O B SLSOrATIREB] |5 capabl o
of clopr ogpkeifiRgy Isbvddeing tthpe%udEU@ngﬂltcegp'% Weich xsaa&rlelbe@geeaa%nﬁ ggqaa@tT i de
conpl exes | hduc propria_an Intr epl | a tot oxl c

I ynphocyfé)gsgﬁo’fgli‘éﬁ‘?nhpggf‘ic?ﬁ?r e E5TP! PSI]’tl(J%ﬁgo‘{Pgé’éﬁgﬁ%ﬂf &3ty e ARVE| oped
as descr irdpefloiRedfPeptides fiesdnb BisidB pURdPMstrid ﬁéuanuﬁqh@lmigq%sa@ammeg eticul um

chaperone, heat shock protein gr96, also known as , .10 hind antigenic
pept i des TBPRItCA &Y theehAR Hantperraiiplygema fosim iggoe: é?lrngi pemﬁeé)aﬁew% BEnerate a
secr et ed R Mg OhilR6adell Bt SRR BInpatitility CHPR (RN bla®). PEpRBERAIADEL of
gp96- cDNA was replaced

by gp96 is highly promiscuous, and the gp96 peptide repertoire is independent of the MHC

molecules expressed by the cell. Therefore, isolated (cell-free) gp96 with its bound peptides, on

uptake even by allogeneic DC, is ideally suited to cross-prime CD8-CTL responses against all

kinds of intracellular antigens, including antigens derived from infectious agents and tumor

antigens. Cell-released (cell-free) gp96 functions as potent internal adjuvant to signal traumatic /

necrotic cell death and exerts it effect simultaneously as peptide carrier for antigen cross-

presentation and cross-priming of antigen-specific CD8-CTL responses. Cell-free gp96 thus is a

danger signal alerting DCs and other APCs through CD91, TL.R2, TLR4, and SRA. Gp96

binding causes APC and DC activation and maturation and upregulation of B7, independent of

CDA40 signals: the adjuvant effect of gp96. Gp96 together with its associated peptides is

engulfed through CD91 and the engulfed peptides are cross-presented by MHC class I of the

engulfing APC and prime cognate CD8 cells and generate memory CD8 cells: cross-priming.
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with the 1gG -Fc domain and hinge to generate the fusion protein gp96-1g.

Transfection of the cDNA of gp96-1g into several cell lines (293, N H 3T3,

EG7/, LLCOWORBH/N6P®E i n gp96 secretion by these cells, dBET{US2408486358¢k of

t he endoplasmic reticulumretenti on sequence. Antigen specificity is

provi ded by the peptide bound to gp96, which is taken up together with gp96

by APCs through the CDO1 receptor. The repertoi re of peptides bound by gp96

reflects the entire repertoire of pepti nt i nsi de hee I%im'c
ly a

reticul utP9Hd udithgrotarbseersiedendgde W b‘l?s ﬁsre*mpﬂte i

smal | 1raphkaenil indpfyP aURds PR Rirdt 4ot télpresint éu;aénb@fht o ﬂﬂn Mkdtbn be
| oaded onto %’Bj or1 hi lgn'?t(%/corrpa%l bi li ?&% E)I ex (VHO) cl‘rﬁlagsljsmlIg Peutl dle b| ndi ng

by gp96 ileduspsmtigenniperifia effrste meaaty PéTgﬁlbemlseaﬁpg frethe Byesting) i“]“éoﬁas Thus
' ndependggg?6 ?%)vgcaﬁatwgr%éﬁgdﬁkcﬁ@e SHBRES S6FulT¥r ﬁrﬂﬁmﬁﬁé ;Lrotea_tlﬂﬂraﬁﬁlgﬁ%raﬂg%o' at ed

(cell-fr wth 1tsbound peptidés, on uptake even by all ogeneic DC
i s i deal lof mewgosabahdtspstemigpathpganse CD8- CTL responses agai nst al | ki nds of

intracell an ng anti gens derived frominfectious agents
and turmr[%ﬁ%} Ma%%?‘gﬁ?d%}hégésed (cell-free) gp96 functions as potent

i nt er nal [aomayant?elv Onesi B@aweter teansfitted with ttecblowlne pammma-d@allehvm exerts it
effect simyl neousJ as tide carrier gen. cr t afl on and
Cross- priméﬁgfco tﬁ‘f’ e%R?‘ggé%ﬁcgf%ﬁ’&&- hrveegﬁtr)ﬁgeesas F?l ﬁﬁgzﬁgﬁ Eg thus is
a danger wdrgomhinal fesrh itlegA\T¥LS. and ot her APCs t hrough CD91, TLR2, TLR4 and
SRA. (9 ing ca pC d. mat ur

upr egul at[p&%ﬂgf %'?lma?' gg%@fﬂ?@ﬁgg 6f 3 E%@%*%ﬁ@ﬂss?n‘?ﬁg W %\ﬂé‘h‘{& gqn} ect of
gng h@%cl@sl&?E%%QﬁorWs gmurlHasb@smgn mM/@emtIgﬁigs expiess alguhs‘ge,dc ToRrRqugh vEDI 1
and the engul fed_peptide re cross resen ed. by

engul fi ng Ig@:)@pedcﬁ@p 19F fhgdl-¢l5 g’n‘aﬂtsgl"@%’e ie(Qva i?famﬁéﬁg?g? éﬁﬂﬂ\:"iﬁ%@@g%ﬂ s:

Cr 0SS- pri g chitiRADVA. @ﬂﬂnirc@h@re@ros@&?&@ﬁﬁm&@%gé&rﬂ@ﬁpfw I iaeke S@s4ri bed
herein in the induction of nmucosal and system c i munit This is the first

report tdagiliwsebtie Usiversin eEMismiaceqydine chmftmﬂxilplzgthle(l}ﬁeq Prageny mice were

ant i gen- spReidding PeiRl BEHe kxBS Rt Hela TR genf bl R kfpdioftstdie. | AN Bifdel Nal
mucosa. Thus, gp96- I vacci nation strategy could be extrenely useful for

i pr ovi ngveie vie ét@oh weeswEagsm range of nucosal and systemc pat hogens.
[00218] Npgen| al m@%%&%% EZQeO@é,%}er GEOT- zt«éme§mgﬁ%mﬁ'§p&swn§eﬁf ected with

t he bovi ne papi | derived vector pCVGH s cont al ni ng tg as descri bed
16 or vm tShlevaSMesﬁthﬁeneéserm%)rQTIﬂmwgwrwﬂeéedw&@ PRde H%Y!m?romthe

ATCC. Oa%%%mm biBYi buRy Eafp%@%élsawél:e AeEBY Boliivd RfbetiditusiHeGRti Wai S

obt ai ned
magnetic microbeads (Miltenyi Biotec, Auburn, CA) according to the manufacturer ’ s

instructions. More than 95 % of the purified cells were CD8", as determined by flow cytometric
analysis. After Vo2 and V@ 5.1/ 2 expression on purified cells were quantified by flow
cytometry, one million OT-I cells were adoptively transferred in C57B1/6 mice in a volume of
0.03 ml PBS IV.

[00222] OT-Icells (CD45.2 ", gfp negative) were labeled with CFSE according to the
manufacturer instructions (Invitrogen, Paisley, UK) and 10° cells were injected IV into C57BI/6-
CD45.1" recipient mice.

[00223]  Immunization: Two days after adoptive transfer of one million gfp-OT-I or CFSE-
labeled OT-1, 4 x 10° EG7-gp96-Ig or 2 x 10° NIH-3T3-OVA-gp96-Ig cells or control EG7 or
NIH-3T3-OVA cells were injected IP in a volume of 0.5 ml PBS into recipient mice. After 5
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Jackson Laboratories (Bar Harbor, ME). C57BL/6 OI-I mce express a
transgenic TCR (va2, vb 5.1.2) specific for the H2K b -restricted peptide
(ova) amwo 2amvmo®67- 264 (Sl 1 NFEKL) derived from chi ckeRCTWA200&0p5500 ce wer e
crossed to OT-1 mce to generate gfp-OT-1 in the animal facility at the
University of Mam according to institutional guidelines. The progeny m ce
were screened by PCR for the expression of the ova-TCR gene and for gfp

burtt s hEmedfrertiafied BoF SRS PRE. rfnine MUNERE I gl Fesbg Pt ensi ons

of spl engabje@sd tofiirchepitfapyisied from gf p-OT-1 nice and were depleted of red

bl ood cel ] s tha hl ori de buffer or-| were puyrified by
posi tive @Ez\l\tt i Gﬂ afiet ?fgfmé{&l”?te‘@[‘%&yw&’ﬁ)@ﬁ é“ﬁﬁé’}tﬁ%‘g%lgg“?lmcwew 5§Ila(5‘i c,

Aubur n, %hesaﬁmrpﬂémsryquﬂsemmmmaas&yrIer& Puddingfsit LUt OG0l Vo8 ei4tihan 95 %
of the purified | s were CD8+, as determ ned by flow cytorretrlc anal ysi s.

After Vald4ahols¥ ))5 In prief, e small intesting Wagsvt fremd %P?lgwm%orwarﬁfr?mu ed by

fl ow cyt oBddntm) RNErThbdvE 83 c@hn‘n IEEi lwére%ia?edaa@%lfo'\%eﬂw s&ﬁl@iﬁ%efsﬁﬁer &é’s in
C57B1/6 mce in a volune of O. 22] Or-1 cel C45.2 +

af p nega_trme)edy@lsbedl wﬁwwmmmnmﬂa@b@fm @'cdcmménmmfna@m pk’ s
| nstruct 'b%%ﬁ%e_ﬁ BY%&lJt%g%@rbcg)%!Rizem %’I&‘x"é ?Q‘éarﬁé’rﬁne%f%e%é{ﬁﬁ@ev\éiﬁicﬁCé‘t‘i%u sV into

C57B1/ 6- recil pi ent | mruni zati o af ter
adopt i ve MQaidt &atal d)bwtm:@rum (GlbomBng)ar@HzIO),cﬂey@Fsaﬁtdnbewgﬁ disFected, zhdxtha_OG

EG7- gp96 ekl s 0
Nl H 3T3- &}%tl%ﬁ ‘ﬁere catqgngil n mg] %Q‘{angtgglec grré ot ) g; @99 g@‘aﬁ o reC| pi ent
m ce. Af tlé&rmﬁxﬂ)‘m (Slghdt-s\ldmh}nmcﬂlzclimm-erdgridsmm-m&td?lﬁfi:ymdseaumbnfjerl(/&mmuand t he

smal | int and bj.ect further an 0 0l ati on
o Sl 1o RCeshek R & ety L oGk, B R HeHshed yARIOGL AL o) Lo
as des;:r Icm@emsiﬂ% (eg%;?m&y{%gﬂe %, REMT rédn, CD::cnm MgCl, & Ii-hnddh@ttgi(m”mlnLat J. t

| rmunol . . rpe I ne was cu
oo & 325 shakdite o P00 G B L Phe s ateBnies op b 41/ BTl SR e | ELs
were i SOKGEI&ﬁal@}BecerI{&M&aret BRc&amdyl, NUjB0eStd Aeowasorpemmyed, flushed with

cal ci um nagnesi umfr er (10 x cal ci upgd magnesi um free Hank al anced
salt sol J?‘?z&ﬁ (G4’£‘J’tb8 JJ& K w%ewbéwgﬁéeﬁa?%vwg gf?astwe&rw?h, St

Loui s, MPamiko-¥ethneistin lmauﬁtnememmb@ beauBRk), aaﬂrt[bmnu EPgRranf-qIMsch)es
were di ssect ed, and the _intestines were cut Ion%l tudinally and then into

pi eces (zntl-g QW an@dlf Hﬁﬁae@(’-ﬂ% C\Qé@g atnpecalyéglda%qmll anti-CD11c, anti-F4 / 80, anti-
MHC class II (A — E), anti-CD40, anti-CD80, anti-CD86, anti-CD103 (¢EB7), anti-a4p7, anti-

CCRO, and anti-CCR7 antibodies (directly conjugated to fluorescein isothiocyanate,
phycoerythrin, PE-Cy7, PerCP, APC, Pacific Blue, Pacific Orange (BD Pharmingen, San Jose,
CA; eBioscience San Diego, CA; or R & D Systems, Minneapolis, MN). Four — seven

parameter flow cytometric analysis was performed using a FacsCalibur and LSR II (BD
Immunocytometry Systems, San Jose, CA) with FlowJo (Three Star, Ashland, OR) or DIVA
(BD Biosciences, San Jose, CA) software.

[00226]  Intracellular cytokine (IFN- vy, IL-2, and IL-17) and granzyme B staining: Gut
lymphocytes were isolated as described above, stained for surface anti-CD8 and then fixed /
permeablized, and intracellular staining for granzyme B was performed. To enhance
intracellular cytokine protein accumulation (IFN-y and IL-2), gut lymphocytes were cultured
with 20 n m SIINFEKL peptide and 10 ng mI”' of Brefeldin A (Sigma-Aldrich) for 5 h. Before
staining, all cells were treated with purified anti-mouse CD16 /CD32 (Fc- yIII / II receptor; BD
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1.3 mm EDTA (Sigma-Aldrich) in cal ciummagnesiumfree/ fetal bovine serum
buffer (30 mn at 37C, shaking at 200 r.p.m). To isolate LPL, gut pieces
wer e t herworesiwo26i th 100 U mM 1 col |l agenase VIII (S gmaTAlsSdeoootysoon 5 %
RPM 1640, 2 mmMCd 2 , 2 nmCaC 2 (60 mn at 37C, shaking at 200 r.p.m).
Lynphocytes were purified on a 44 / 67 % Percoll gradient (General Electric
Heal t hcare, Piscataway, NJ; 800 x g at 200C for 20 mn). [00225] Anti bodies
andfl ow cytonetric analysis: Single-cell suspensions were stained with

7- am no- Rbadmigenk | GraDyymeri} $taiging wag petforapd 5n freshdy isplated gef lymplacyieps a,

anti - CD8 t - . [ ; i hai i - CD44,
ant - CD 1|h§fa°§12‘{1‘i‘r-s%?% %’f I@ﬁ%’i@%gﬁﬁ gb@%‘% g% %Ef%r?‘gi{?"%@%%t@? ?t/ant i - CD40,
ant i - CD8@ytop¢rin kiGR@6cordantd wiBiDhe nahiafabmyer * adir¢ctiony(BD RhatminggdGRI, and

anti - CCR j bodi es (directl onj.ugat.ed. to f| e | D [ anat e,

phycoer yZ‘%ﬂ%?fd péll@w;{’h%‘iﬁw? P’e&ﬁau lar?glc‘?" |1c,”géfn30ér,%% B‘ai‘?@ @1 g%\%(lla _)éD

'I\DAhar m ngfﬂ;y,risﬁeem yazls:@te (ShimaeBilodn) aﬂdqtn’Smn?elEﬁsbquito@kncorfoﬂ &at|[37syswns ,
nneapol i s, . ur_ - n _para r w onetric, anal ysi s

per o neduiise St ipaatopa (R R v rEA B s PR Tl san

Jose, CAktaiddfoF IRWA0(eBTREBR e Hivad perfophi¢d BAmpldRivess anblyX6dl dnBin IBIROS eitances,

San Jose, CA) software. [00226] Intracellular cytokine (IFN g, IL-2, and

| L-17) ardVérwfi®gite B staining: Gut | ynphocytes were isol ated as descri bed

above, stgiRSf T 8 viSblEdAGAuAR PurHe8 C3d OThESRIE (18! T-cdiasdrihlkitz PHiitengnd

intracel l'ular” staining for granzynme B was perforned. To. enhance
i nt racel [Rivtae) veye bokelebwith 6FSF Accardingiol ty Ma ol Insyyotjqns Ppvitrggen). For

| ynphocytgs; gaer e @Hﬁ3§éﬁgﬁ¥\éi5fnb ng cﬁlls”fréﬁ bNEIEKEA -BERY dr b8 saRgted 0niBGatitay § Of

Brefel din A (S gna- | or . Before staini ng}f all cells were
treated wrerhsqued ufingenta@Pi loyentsE€DEDY, 2ptiMIEE plagHl-anki 4 / §0 aod aptikEY 03 pn
BDPhar m i t MR GnQBatkd G8RIMouss BDatced gut
Iymhocy@?ﬁﬁ%@ﬁﬁ %r@'s?g:ﬁjﬁ‘?%al r&?llgng{egerﬁl E-Z? and Groél.nz me B was

per f or medlock (B3P Blosci@pesdf DK fractignsoyprse A kP8 % puracloes yenseslsed wih 2 pe

manuf act : di.recti | inedRRGH £8 were
stinmul at gﬁﬁﬁ%f?ep%e %%%%%;%f%@%éﬁgk@}?&@yﬁﬁ%?%ﬁifZV@érri?%l state 13-acetate
( Si gna- Al107 CERE-lateled OX-heellsronbe SitrtbotteBi Wswélbpleted inf20p ng complete Brrdiunng ey
surface stainingfor Phar.m_ngen I i perneabi |l i zed
and intr é’i‘gﬂ‘q a r%SP%ﬂ%%gn(gE oy e ai%'g_se% gﬁlﬁglgéz' tgﬁ%{é a@%é%g}égr'f ormed. Sanpl es
wer e anal[gax9] on SamistcaRaddlysixt $tati PicMAnslysdswareperfod0@D8ingipaired errunpaiedd|

cul tures:twgywrlﬁe%ls%gde%ﬁtegr-I cells (CD8+ T-cell isolation kit; MItenyi

[00230] Results

[00231]  Induction of adaptive CD8afi” TCRaf" antigen-specific CD8" LPL and IEL by
secreted gp96-Ig. Secreted gp96-Ig peptide complexes provide within one molecular complex
strong adjuvant properties to activate DC and antigen specificity for cross-presentation and
cross-priming of CDS8T cells. To determine whether gp96-Ig vaccination induced mucosal and
systemic immunity, the EG7-gp96-1g / OT-1 model was used. In this model the expansion of
TCR transgenic, OVA-specific OT-I CD8T cells in response to EG7-gp96-Ig immunization is
quantitated at several mucosal and systemic and peripheral sites. First, the phenotype of mucosal
and systemic small intestine lymphocytes from non-immunized C57B1/6 (B6) mice was
characterized. Immunized B6 mice received IV, one million green fluorescent protein (gfp)-
marked, TCR transgenic OT-I cells recognizing SINFEKL (ova peptide) presented by K. After

2 days, mice were immunized IP with four million EG7-gp96-Ig or four million EG7 (derived
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Biotec) were | abeled with CFSE according to the manufacturer ' s
instructions (Invitrogen). For CD103+ and CD103 purification, PEC cells
from 3T3-WoAegp@a2er PBS-treated mce at day 5 were sor Peu/usgemgezsnt i - CD
llc, anti-CD 1l b, anti-MAC class Il, anti- F4 / 80 and anti-CD 103 on FACS
Aria (BD Biosciences). Before staining, cells were preincubated with Muse
BD Fc Bl ock (BD Bi osciences). DC fractions were 95 - 98 % pure. DCs were

pul sed WI th 1 NFEK de f 1_h at nsi and
P05 s ierue L% By Rk biigisbonEby kb PRt ofl e p2b e
flat- bgt tg 96- d%ﬁWMh :z? RliredB@re. Mt %mfgmﬂgi tﬁﬂgpb@ﬁgsmbwmedﬁtberthamm:@mof
respondi n -1 cells was assess y o\ tr e S 0022
Statisti &@I I gxppysiqnareactinga pepk 8%1& 2y §KRAREIGN \‘K)/é?g M%IPW@H 2P R ed or]
unpai red c%’ Pﬁcirﬁfél ?ﬁtb&gﬁﬂlﬂyﬁ&alnlhgﬁt\ls ISR spRef WRLY. [0QAdRibh td ﬂﬂeuctl on of
adaptive ab+ +ant i gen- é(gem ic CD8+LPL and | EL by secreted p96- 1 g.

Secr et ed appwss ofgliyOt] @ls mdhpPek erd inrths e the freguancy ot gV EL Weasx | ex
strong agj# Wk{yerpg ORE! angﬁocws asirlsy akes, B epd ﬁ?ﬁ éeﬂ@ eSB! IOV & ibbindt OF

cross-presentation an 0Ss-primng of CD8T cel det'er m ne whet her
gp96- | g en?®ihadvirwally mﬂﬁffﬁedorrmEdQallmrﬂﬁ@H@y@@bmdéﬁtmﬁmsywmphéeﬁ@@ﬁdgp96 l g

ot TRASL 0AR, MRy (Piehilk SATRESE). txn%oﬁé@gg’g@gg ISk fEad o R AR FHC

OVA- speci s in'response to g I nmuni zation is
quant i t atmeHioaEGIegpd6-ag celiscemeting223 ng gpitels iv 24 hdinpwitigghewnsdd considesable i r st |

t he phenotype qof C S e 0 | | i tes from
non- i mmﬁlo%g"é O%Q?%tpg’%{'eéé)pan%h %%é\t/?/étg] gr{ng ng?Itzlggﬁe éﬁn%%n%@gﬁ 6 mce

recei ved iltiMepitietialrtomparanerg (£ 1f% uemeparitd thprldt @49 « YYyp)e-mingrikeds 94 ORI
transgeni C SIIN ova tide by Kb.

A sor o dBy Sl erhEHaP AT RS AR e ROR SRR ERISEIT of four
m : : i on Eﬁzo(ada{ds\yﬁéﬁll’cﬁﬁtbi he EL4 | ymphoma by OVA transfection). Four
mllion EG/ 96 S.secrete 25 D96- | in culture. It
was foumﬂoqzﬁgf gﬁ‘f’ﬁ Togllsare oFFS'i‘?ﬁﬁ’aa‘{]‘%ﬁtga &e%“@ﬁ?%?b?bﬁ Ve Ehsi on
reaching %ma&s assdﬂe/ o e@maaﬁe@amvgaﬁ pfkeérﬁatoapémgbmnwnneuhe
peritoneal cavity ¥st em cal i n_draini nngNs bl oo and spl een

(SPLY. | rﬁraa%f%ﬁtﬁfi%&th PXAtaﬁlé ga%% 83L& QA @P?ﬁ b5y Wereusedh. Mich dap gavseLTadhng i n t he

SPL, the ¢kp6ieR By b9 IMIIE RIS I-ncliafed @XRpREStoh BF D VAEYE Ve SSIRFEKL
| ynphocyt es (PPLs | ELs, and LPL. EG/ cells (secreting OVA but not

had vi rt Bigrgs A.SOBRcNIHATHRVYA Rellsi Y “?’E)Sf?FEfES’o‘%‘Q} eRPRfe-YRe e as %‘i“f@? V\/m) ch

remai ned 6L, 23Gatich \%ﬁﬁ ﬂnﬁfs@qw&;gpéﬂ@ﬂd&&%d OF-PREhiABIo thé MubRMtahdSystendic S| NGl e
I P i mmuni zation with four
compartments at a similar frequency as syngeneic EG7-gp96-Ig vaccination, namely 2.7 + 0.8,

4.1 £0.8, and 9.8+ 3.1% s.e.m. in PPL, IEL, and LPL, respectively (Figures 9B and 10B). Very
high frequencies of OT-1 CTL were also found at the site of the injection, the PEC (up to 60 %
of CDS8 cells, ~ 400,000 total OT-I), in the SPL (5 % ) and mesenteric LNs (1 % ). Itis
noteworthy that NIH-3T3-OVA cells, not secreting gp96-Ig, attract relatively few CD8 cells to

the PEC, only 1.4 % of the cells in the lymphocyte gate are CD8 * as opposed to almost 20 %
CDS8 cells when gp96-Ig is secreted. This observation indicates that secreted gp96-Ig triggers
immune responses that are targeted toward cytotoxic responses. OT-I expansion was not found in
the animals that were injected with NIH-3T3-OV A (Figure 10B) or NIH-3T3-gp96-Ig (not
containing OV A), indicating that the antigen must be present in cell secreting gp96-Ig.

[00233]  Gp96-Ig immunization induces memory OT-I cells that express receptors for

intestinal homing and cytotoxic molecules. Gfp-OT-I cells isolated from mucosal and systemic
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mllion EG/-gp96-1g cells secreting 250 ng gp96-1g in 24 h (in culture)
caused consi derable hom ng of OT-1 to Peyer's patches (2.9 1.1 %s.e.m
Or-1 in tWe 00deo@be), to the intraepithelial conpartnerCT($2009/04%06. €. m )
and to the LP (14.9 5 %s.e.m) (Figures 9A and 9B). Cearly, gp96-1g IP
vaccination is a powerful inducer of antigen-specific CD8 cells at nucosal
and systemc sites. [00232] Since OI-1 cells are Kb restricted, direct
antigen presentation to OT-1 by syngeneic EG7 cells is Eossl#bl e. To exclude
di rect aﬁpmg@ﬁnw%@&@wag 2B9- I@mrw&a@maw(@ E&% QRET eFteargs WM Ah OvA

and gp96-{ g) §i ﬁglgrst_ 9eﬁ1d'1%)ccéﬁﬂ Gt WEEAund¥BhGRu&RA a%\//k_\ﬁ%nﬁ@r of-[R¥RaNsi on

only by IVH | at ross-presentation of deri ved SI'l NFEKL
( Fi gur es rdt@aed melBﬁDSNbHPEXSOMIM dnd, remained T@Ref <CD&B wiithin aip@sosaandrer e

used as %9%@%1 1%|c§m r%xen%c eﬂaste rgfgdgbébh Ir%gl FY(?CI%{H?Y&FQP{%@CV%& hdyced OT-|

hom ng to’the uCH an ar Trequency as
syngenel mp@]}agqn%‘f th@gutaorrmrrgaholmu,lesnmmemﬂ a4P7.3nd L.CRY (BigBres Abal-19C8 3. 1%
s.e.m Elilglf L frand LPL Qﬂe gctlvel éﬁf’(’ ures 9B and 10B). Very high
frequenm“é isqlyfeq from mugRsalang YIS foFP si te of the injection, the
PEC (up t[0023Q] % GH96-Igvaceihd slso mddded hihQevieBtoRlgraityrhg B ih OTtHR albkee(dut-% ) and

Cecr ot | nipogsGompnbic ZEL. 1y abd U F Wi el 1 Peicpona e epple-Bitepda. 4 o

of the celhhgentsge&f@ al 3PP OT YL LiE miiddsal A Sy<tdBic tombartig@sed]dicontribifess the0 % CDB8
cel |l s when is secreted. This observation indicates that secreted

gp96-1g & mw@%o HtiEFesPeeifip figs selismad Mgy EeV RGP MGRANE PB4 ¢

r esponsesysEliclvilgXpalaben was not found in the animals that were injected
W th NIH-%TB OVA (Figure 10B) or N H 3T3-gp96-1g (not containing OVA),

i ndi cat i 18023kt digenrpiciisrmanesy CBST selbsybettmigraleselp |thes%”c,lr<€tfﬁlerfgte§fwé | g.
[00233] 93@%934 ek ggvgnfgz%mgmm%w $n PRAD Ve %ﬁn&z‘ébl "Phetrﬁ@ﬁor%?_l&rng
receptors I Nt es hom ng and cyt ot oxi c_nol ecul es el 1 s

i sol at ed maydwﬂcnulﬁ@ttalan@tﬁm@y@ttlem@ct@mmm FDS Tiesls toviding vgib%ﬂw fptestinal

to th
s ang” PR e el ol HR St Rpd Sl fitne SPOML R Al Biroon,t 0 11
ret ai ned celieydle, @DBcytaiins reﬂemwpmmqno ﬂoamdrlngféﬁahmd'pﬂ’m@lmgﬂd SALt hi n
al | WCOS&%%!}I@E‘%T-SIVQ%H dﬂi%a% % l’f%%c%fnat ' bE)%EE o€ ?34@|Bgérs ré%%ﬁﬁd ge

conpl exes however 1n tron o ecul es aEb7
(CD103), bammbpuIaMSCBla@e(d?mgubmullltlm df 21" <®‘ﬂs wap smbfalt ey itbimSPlicosal

and syst ogi SataPREY . 0GR 1B i) SV BaRlRe] AVeRkebi gl | evel s

of granz oM ee
adB7°" similar to naive OT-I. These data show for the first time that gp96-Ig induces expression

of essential intestinal homing receptors on antigen-specific CTLs. Compared with
immunizations with high doses of whole OVA, or Ova peptide with adjuvant, much lower doses
of peptide bound to Gp96-Ig were required to induce OT-J activation and localization to the
intestinal effector sites. The memory cells that accumulate in the intraepithelial compartment
bear little resemblance to reciréulating central or effector memory cells. Following gp96-Ig
vaccination, only effector phenotypic OT- cells migrated to the gut mucosa. LPL OT-I and IEL
OT-I cells expressed the highest level of granzyme B with a mean fluorescent intensity (MFI) for
granzyme B within IEL OT-I = 6,976 and MFI LPL OT-1 = 7,333 compared with SPL MFI OT-1
= 5,576 (Figure 12).

[00236] In contrast to memory SPL OT-I, relatively few IEL OT-I cells produced interleukin
(IL)-2 on in vitro antigenic (SIINFEKL peptide) restimulation (Figures 13B and 13D). Most of
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conpartments, PPL, IEL, and LPL (Figures 11A-1 1C), indicating that

gp96- 1 g-i nduced, antigen-specific, adaptive CIL in nucosal and systemc
conpar t rewoomasbaécontri bute to the elimnation of antipgemsss@esisne t ar get
cells and nmay serve as protection agai nst nmucosal and system c virus
infection. [00235] Antigen-specific nmenory CD8T cells that mgrated to the
SPL or the intestinal nucosa after gp96-1g i mmunization differ in phenotype
andf uncti on:_ _The nmenory phepotype nmay be coulﬁ}’ed 1o anat oglc | ocation and

that mendieS REir] pedpesd pecinfiamprgatgit infer{eromer (i astiehisr | i eib Bt YREFaSt r om

their cl %ﬂ@th\é 350 %OWRIE! ORI ipFodddd¥nl dRRinSRigh8grIAhhpi3)enPedpeDd Unct i on,
cell cycle, cytoki ne receptor expression. Conparing theTphenotype of

gp96- | g- pﬁ&ue@ésemremasel lEr_ie@rselag@leiitll%traael&éawataﬁgeélﬁ Ijs%vqr& kgels nat i on,
CD62L | oy ; C%Zéucﬁlf%ﬁf {lﬁ&rfﬁjodu@e HJOH" ?a‘? !:zﬁfy'd?r*l?them\e@éé%nda

subpopul at| on s 'was presén W thin Or- | : Fi gure
12). Fur systemic pmnmmenta@IgM)HCEL Tag Hata SRW ngp%Madﬁetd tl@mc}@p | ow

and a4b7lhpr$§/f ééégt&? { antt el{-'%JeX% %é T Eﬂ?ﬁfﬁhﬂ% §J%9 ﬁﬁ%rédﬁgedfefbﬁl t' me t hat

gp96- | expre essen I'nt es |na OM NG Fecept ors on
anti gen- $p;eluce‘mﬁatﬁi’ﬁh19rycﬁﬂnkpasademddmareﬂtmaplmdz Pdrs with h| gh doses of whol e

OVA, or tj.d th ad t tid dt
G051 TR Bl PR et ey S P R BLEIC S S AR he
i ntesti na&dueésf@(mmrn 1Bipor&ing Tleellsmiry Toedctisaté OBB aAd fatafal latler cells, kdveeted
|ntraep|th i al rt ment. bea

little resenhl ance to recir ti
central P‘fpé‘é? P?Fdé%g? taken-yp l?yo]a{:ﬁ%r TEGE @W?@E?&?&t &éb@ (];R:%y
ef fector aﬂl’lﬂﬁb@ﬁéﬂ@fcﬁ &erdtion ©F @t-tmpwcalbséfféda)rtca@s &3 el QU gulatbyleel@T-Als@nd | EL
Or-1 cells exp esse§

t he hi ghest | evel of nzyme B with
f 1 uor esc&mil ﬁnt dvrsertsricxmpl g?cl?r MR yhase Bsg‘%ﬂa ?‘ﬁ‘%{ﬁs wﬂétyml\(fm%ca@?a and MFI
LPL OT-I 1rﬁiuZm§3333R@0mr1§'dh MH@CI@PSLII MEL;elglf“rdm ée@l_‘f@ df Ebﬂictﬂ @phlagﬁhate[b(ﬁ@f&%a] I'n

contrast to nmenory rel ativel or-1 cel pro uced

i nt er | eukdlime(FBS) 02V%Pﬁmia‘ﬁd&3]f3r@vé*nﬁtﬁdg’€ﬁTQVQSP?QPEW_WE@&P?IM@P forgtheir GRIQR i on

(Figures eﬂ-ﬁ-&sﬁﬂd G':h?g)ig nMpifiza8b4 hﬂugaldrgitﬂc 1&?&%&1@)”&‘“%@%@ }g
i nterferon- gures 13A and 13D), whereas onlg)yhal f ) of

| EL OT- | C;B}I@gu@eélacwmaseddyp@rm%@nwﬁI@ﬁﬁé’@%ﬁmu%d%m} 14 ;Sl?elwswee +T cells
repr esenmh@th&g%eggdgéﬁ fais)| o@eééne $RrALFhiRAor ﬁﬁﬁlgggld' 1th§:'hoi?@? gmmsﬁal g However

Or-1 cells In 6-1g vacclnation roduce | L
syst eni cagceptorsroniQy- i@s,mﬁmsﬂﬂuoamelsyi@?@m guceimipidy W(Cli&ﬁ)g%he@d% The

o 2 ooVl Rk e QUSRI 05yl B,
DCs from PEC of gp96 vaccinated or control mice (PBS). Expression of CCR9 on respondmg T
cells was assessed 5 days later (Figures 14C and 14D). Both subsets CD103 * and CD103 ~ DCs
from vaccinated and control animals induced proliferation of OT-I cells, but only CD103 *DCs
induced CCR9 on responding OT-I cells (Figures 14C and 14D).

[00238] CD103 " DCs isolated from gp96 vaccinated mice induced comparable levels of
CCR9 compared with CD103 * DCs from control animals. LTa (lymphotoxin-a)-deficient mice
showed normal OT-I expansion in the PEC when compared with wild-type mice. This finding
indicated that LNs are not essential for gp96-mediated peptide cross-priming and that local
cross-priming takes place at the site of gp96 release. To determine whether priming for
generation of gut-tropic T cells is occurring in the peritoneum as opposed to the intestinal LN,
CFSE-labeled CD45.2" OT-I cells were adoptively transferred into CD45.1" wild-type recipient
mice. Recipient mice were vaccinated with 3T3-OVA-gp96-Ig, and CCR9 expression on
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produce inflammatory cytoki nes when conpared to splenic OT-1. [00237]
(3096-1g i muni zati on i ncreasesfrequency of CD103 + (aEb 7) DCs and

ef fici entWQ 20HHGE®E CCRIO on responding T cells in vitroPCTASAW00630¢e CD8
and natural killer cells, secreted gp96-peptide conpl exes need to be taken
up by DCs or peritoneal macrophages. CD103+ DCs are inportant for
generation of gut-tropic CD8 effector cells as well as T regulatory cells.
Al so, CDI 03 nesenteric Iﬁnph node (M DCs are as_efficient as w |l dtype
MLN DCs agspPrsting Pdf cetbrio PEEENd mesmignionsds wasalstrmined,? andl teays Lier(Bigiiehe  PEC

of contrgk 66?1?%15 @We%ﬂ?;%éeﬁ{ ifitheIHC BPda wed s%ﬁﬁ@aln'ﬂ ﬁﬁ;ﬁgse(ﬁgé‘l;@\/ﬁmﬂnd

3T3- OVA-gp ce were anal yzed for” their expressi on
i muni zatandGCRYdpeeedlatioa méiticss atﬂi@rsea@ém@fcmellls lIUh?%NelM-@‘I&ﬂldsl@t 1 high

CD103+ Ceplrcl)lﬁ” rap \r%l engan]ie(a glatfv@éﬁ)%w%s 15 ISCP\%(%J?’ da(y 8 | r e é‘[fd%nland 148)

To investigate At per cel prim ng
and i ndugtdliferatidn GuCPHRB o¢tis mgthle @Cepdsoresy mondhedd apd Isilgsl,ﬁcwlwbmhyf thawingbe ei n

o o sor Ta% (FEyEFs Tem g £ ok thersoti theire i Bbye Brof e AR GHEIL £ F o
PEC of gp@é6 ﬁﬁﬁdﬁd&ﬂécﬁd pértoiandctivationl/ @eoliférimn antbxpgretei (frOBI cdlEROthen

responding T, cellﬁr gésessed 5 days later (Figures 14C and 14D). Both
subset s dBggipall dg%fﬂ DCs from vacci nated and control aninmals induced

proliferagexo) of 76T 7H rotRlolf Sumibitiarion isymdssdRdtive nbﬂ&ifﬂglﬁdcmﬂ@ystemzc
respondi ng OT- cells qFl gures 14C and 14D) 00232} CD103 + ol at ed
f r om gpo@mpaEiey- The ebysilegical W&f&e@aﬂm&?@sﬁwww@ﬁ ithts e'e%t% EfF 8 t h

CD103 +O$9§u15ﬁ<9{§1 RONGHE hlaémbﬂagéss DOsT&itht HTBIRE @ ¥hdT BdlisG@biikth BRlenstiige showed
nor mal -1 expansion In when conpared with wil d- t&fe nlce Thi s

finding ilyrphosyedmetige respansesr Effsger Bsalbraenepted Brdifpon lyraeliot ¥e2pepey de
Cr 0ss- prigng {86k ¢ s Pfe reQBﬁsclﬁpé&Fé tmb@ OeduPlcdbyRh 3fn dpecifitCin@ictién 86f 9PI6

rel ease. To determ mhet primng fo enerafion of gut- troplc T cells
is occur radhqmmm@lh@lqs@nd @lmmlme a@centprﬁo@édgt cretl peming: BPEs predmowito be the *

CFSE- | abgl, gd ot Fibriflid o fgﬁéde%rogﬁrﬁe@&%%me'len{uﬁam&n%vi&@cfe%%p% nlt
e ecCl t

wild-typ eC|p|ent nlc m ce were vaccl nat ed
3T3- OVA- dixdferitoneakendif QORI s esgqngntmcfe@pwm grugtrqmc pffecaqr|cslly. florpmpaKed

mesent er ICF ffer%}?t ?%&ei'é&’&m%&ﬁ% b%f g?%i I%%V\BQ%X V!l& rlgfﬁ%?@el%%lﬁé@ CDh8

cells preseéen Si gni ’cant | ncrease In
proli f er dFigore hﬁ)dTHKRQoutpmgMneﬁ asmﬁfecwmelmumutamh@ssqurlgn@rm cells in

oS < ORI S TR BT A 15

very pr Oriﬁhuﬁmﬁyl ($P10). mtgdeﬁnatmhﬁryzahbg Ivmih gpPaly generaied the same degree of splemc
and LN OT-I but fewer LPL OT-I than IP immunization. Interestingly, intradermal
immunization did not induce migration of OT-I to the intraepithelial compartment. In contrast to
IP immunization, intrarectal and intravaginal immunization by instillation of gp96-Ig-secreting
cells induced only mucosal and systemic immunity; a systemic response in the SPL was
undetectable. This finding indicates that the generation of immune responses in certain locations
can be controlled by choosing appropriate vaccination routes.
[00241]  Discussion B
[00242]  As gatekeepers of the immune response, DCs serve as the prime integrators of two
pieces of environmental information — evidence for danger, e.g., inflammatory cytokines or
microbial PAMP, and the antigenic signature of the pathogen. Although these are traditionally
thought as two independent signals, extracellular gp96 packages both signals into a single

- 65 -



LNs (Figures 15A and 15B). Together, these results show remarkabl e
properties of secreted gp96 to induce |local, peritoneal activation /
proliferavoanioasd2gi grati on of OT-1 cells to the intestipaaluskedopbisgur e
15C). [00239] The IP route of immunization is nost effectivefor generating
mucosal and system c immunity. The physiol ogi cal m croenvironnent of

i nductive sites with its characteristic resident popul ations, including

macr ophages,, DCs, .epjthelial.cells, B and T c s inprints the ensuin
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cell's fofeshdmed. nting of tissue-tropic T effector cells. Immunization with
secreted %p96-l in the peritoneal environnent seens to generate
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i nduce m gration of 1. ta the intraepithelial .c [ t. In rast to
P 1 rmun P SRR £ eRRedert A S RAR R Fra AR B R g R BP0
of gp96- bypakepens drtheic girdadingndeciaiiabinfeytion costalvirainati®gatseapreventiveini ty; a
system c response in . the SPL was undetectabl.e. This finding indicates that
t he gene?’aa"tclngﬁ““(ﬁ'febei W@e?eégﬁﬁlﬁg%%&l"ﬁ S Sg?l?lﬁi"ﬁnﬁuﬁlgya&‘f‘tﬁgﬁ%lggs %%Vl%sn({rr ol | ed
by choosti&goppinfeaRt icellstoef€ Cird) ddplication abid §Feadi}0 24thbugl walssitalizdtda2:42] As

gat ekeepers of the i ne response,. serve as the pr.i int.e ors of
two pi o BEEElY GER) Yo s MRDR AGHRSTF Sol B s pfl&ﬁﬂbﬁ@%@}lvg@fg i

i nf | ammaceLy neydrakilfesrRpitielisl abpave CAYPIEI e inhefrciflide@osition Bicgidadater € Of
t he pat hoi&en, Al t hough these are traditionally thought as two independent
signal s, ! setqdely | ul ar gp96 packages both signals into a singleconpl ex

targeti ngoRily. GIRReillse@bibd AP6LIY Fh@Med PrbvIBpIWeFullimun st tRodxphmionkanli| er
cell s whereas the chaperoned peptide is cross-presented through MHC cl ass |

. . ! ] h,
to CD8 Tdiermbationnfanimeatspeaifict Pk Thekeemisaly aderarapiisclivhoergesr e
conpl exegepbuRUGbNALLihds. Tixbiddifthe AdALRstETHAB0sHdnd sGRANB SEBpartments, the

secreted, gp96-Ig-based, cellular vaccines also induced antigen-specific CD8 CTL in the

intraepithelial and LP compartments of the gut mucosa and therefore will have important uses for
the development of mucosal and systemic vaccines.

[00245]  The adoptive transfer system using gfp-marked TCR transgenic CD8T cells (OT-I)
was used to quantify antigen-specific mucosal and systemic memory CD8T cells present in
relevant anatomic sites and determine their phenotype and functional properties. These data
evidence that vaccines that are able to induce high levels of adaptive mucosal and systemic CD8
effector cells may provide long-lasting immunity against infection with the specific pathogen.
Vaccine induced CD8 * CTLs present at mucosal and systemic sites of infection delayed mucosal
and systemic CD4 depletion by simian / human immunodeficiency virus whereas systemic

presence of specific CD8 CTL had little effect on mucosal and systemic CD4 depletion.
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[ 00243] The data herein show that the gp96-1g-peptide conplexes fulfill the
sane role in nmucosal and system c CD8 CTL activation, clonal expansion, and
traffickiwg20wm/msmesal and system ¢ nmenbranes. The gut mroTtasacmwmeIsnequent |y
exposed to pathogenic bacteria and viruses. In many epidem c di seases

i ncludi ng typhoid fever, cholera, polionyelitis and, nost recently, HV,
the nucosa acts as the main port of entry. Secretory |gA and adaptive CD8 +
|EL and LPL are clearly in a strategic |ocation as early defenders agai nst
pat hogenil@0246k ackheuse p%/élvlém andrbgetsiiver dyirpgyesionen gttqwat@% wirysesior wdutiey af t er
initial Fé Selsbr H%%m Qm(\! hars ns@RRiBO UL Broe A RACYSHe Uiy FOaG vAMSta bE abl e
to generate cosa mc | miuni t f Rat neutral i’zes the virus or
destroys combcmctlsdo am}llvats tfteeﬁmnme vysteal, erga thrpegit fatiern aendgnitioe redéntyys. Iﬂtlfhough
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i nt raepi tWhidhi 1ahsedadmpbmeranﬁm tdget}Ei-_snthfré:Rn tranegehncoendruenellpoﬁetsamn attggen-
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anti gen- S@s@&hsﬁeh&th@%sﬁboﬁz}lﬁérﬁ%ﬁﬁcfe&éd%@% Y@ct’lﬁp@f)lilﬁg:the\tﬂe‘aﬁt ;]Eblpﬁtﬂeﬁct ive and
t herapeutic tunor vaccines. Expandin anal

t 0. mucosa and temc
conpar t mampYtantlpdheuseofp en@‘b%sypée ‘&sc  cop@ining tﬁ? apfigen F‘H’Z?“ﬁﬁ‘%gﬂ ﬁg%ced

ant i gen- sp&fedfebentdtd theliedtRat E&ﬁlghﬁ‘-%ﬁd@ﬂ'i@'lﬁlhﬂhé fkpohBél THs Sedimadvideasds shadf t he
gut nucosa and therefore w |7 have |rrportant uses for the devel .opnent of

nucosal #R%riginsdiaied impargachzationfipmdepspdenhandpestibly daminagtieEethey8IURS usi ng
gf p- mar keg JEs, qﬁc@ﬂ%%‘lbﬁen%?m%ﬁa'ﬁb§ aH313) oVREmitRa adiéh S@RmMbisfY g, EG7

anti gen- spgm fi'c mucosal and system ¢ nenory CD8T cells present in relevant
anat omi ¢ -silyreghoanddl det ermi ne their phenotype and functional properties.
These dat ﬁOZ@ﬁ deﬁ&% fhad oﬁ'f%ﬁﬁfe%@e Bé?‘%enacroﬁtr(ﬂt&h@1r1tuﬁu1'1é"éj:H9§mH'1&96 tengbs oOf
adapti ve ‘micosal and syste fector cells may provide [ong-lasting

i muni t y ofigedoakgt the nbssoteid anmung mnomee is petirelyiagripeietio toethe adjuvsst and crasgtuced CD8

+ CTLs pre al X f Ropy edqmBicosal
and syst é’mﬁgxg%gg tCtdg%?@? ?é Egmﬁ?ﬁm anmr;:l lﬁ]laefrslc t| %rm.?ﬁgg&ﬂag?gﬁc Iﬁ?}l rus whereas
system ¢ 1pom$amky¢ad)ho sfifest orf thc e@D@lg@iﬂmmacbsmrlsc | Bheatfst @€ ¢ells ﬁecml‘lmega% kend
systenm c 4 h r vi ral
vectors. SPaprEReEruitmiaed of iRl BT B B T Sinclr

r esponse theiningse résporse.l é‘,elgeeoeewcbgp% -Ipis 1t0he2(bthn¢5|mq;e «pbtemi than angruipaenter i al
conponents to act.ivate e syst.e r ogni tion
recept or samof’?nt ﬁ%‘“%é&?é {]gy f&% g mtjr%’%ﬁe?edg{o E"}dfl)cr? e g%@?ﬁoﬁnﬁdl 4 %&e%cel l's
express tpareives @mamious fdcragien a(ld)ﬂ@igﬁmc stimulation by gp96-Ig at the injection site as being

equivalent to virus or bacterial replication, resulting in a vigorous immune responses. The data
reported above are in support of this hypothesis and indicate that gp96-Ig-mediated mucosal and
systemic (and systemic) immunity is quite comparable to the immune response induced by
infectious agents.

[00248]  Accordingly, it was shown herein, inter alia, that the IP immunization system, which
relies on secreted heat shock fusion protein gp96-Ig, induced strong mucosal and systemic CD8-
CTL responses in addition to systemic CTL responses. A major effect of gp96-Ig immunization
was the rapid migration of OT-I into the LPL and intraepithelial compartments (IEL).
Immigrating cells were clearly identifiable by expression of high levels of CD44, CD103, CCRY,
and a4p7 and downregulation of CD62L and CCR7. The data also indicate that gp96-Ig-induced

mucosal and systemic phenotypes had the general feature of gut memory. Furthermore, very
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which is used as reporter antigen together with TCR transgeni c reporter
cells. The sane antigencontaining cells not secreting gp96-1g are used as
cont r ol s,woestwicaizeng t he observed i mmune response to tRETAISC@BNCHI®r
absence of secreted gp96-1g chaperoning the relevant peptides. Inportantly,
the use of allogeneic or syngeneic cells containing the antigen and
secreting gp96-1g elicited essentially the identical, antigen-specific

i mune response. This finding evidences that gp9-1g-nedi ated i nmmune
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sequence G(Do2buaxpssdialy had no effect on the ensuing i nmune response. The use

of cells creti 6-19. descri hed here, rath t han the use of purified
ol ubl o JIEASF L AMRE RobFirtl S8 hirtar S puh By S e B et ol
Cell-s ec][aﬁﬂ @jlzitdbﬂPQ @DB@TiLSreﬂgﬁnshes B@a;r&h%hrﬁﬂd’s of meimeiyiredpbases aaraetisialignt

anount of sol uble gp96-1g.. i.s findin s interpreted.to indjicat.e that
e T e il DEReier Suintecime HHSS atirusd o et B g ek FLooT N AR Sat | on
by gp96- IsBectficalif irédidde6war@BroSi-pEmaiE RBIIAY cREUkY BDBACTL eesporisets I@addiadt eri al
replication, resulting in_a vigarous inmmune responses. The data reported
above ar éhg FPRERIS PPN PHERYOHE &9(‘1‘?@% indecteqd gellsfar Waice dapnmayptsacntile Wi at ed
nucosal  agicaysH MNEntiBUE oS ERGLIL rdspBABI ty IS quite conparable to the

i mmune response induced by infectious agents. [00248] A@cordlnglx, it was
shown herl@92501 i nitdy well anpreciateghthativke site of iwrmization Beckyibe Emringre ehbe el i es on
secret ed aats BROCksionSI A BRPSISHR IRIQidnDr rhHKIGE thoflcl RO ITHE GRS R eiRNd
system ¢ CD8-" CTL responses I1n addition to systenic CTL responses. A maj or
ef fect ofindjgststhpighe bastmehteat vensinatien fonindpetisn@f hoth sestanain apd mopospl 40t o t he LPL
and intr ' b 4 . gelgrig ly
R R R L S S e S R L
and downmegnakeati on of CD62L and CCR7. The data al so indicate that

gp96-|g-i6&£ﬁ d S & ! ‘W%ﬁﬁ? wfzeat ur e of

gut nenn#y. ﬁrtE%gﬁgﬁkPﬁ@%?éﬁ?%ﬁﬁéﬁgggggg%%ggéf?ﬁgh%¥to yt?%gg%giator

(gr anzy meCIR)03iaslls io PEE (FiguteHI4 ADT Phenatygicla@aly G of CIp Ficd§t MHOYlass THE" pr oper ti es

of gp96- 1 gsinduced cosal .. and St enj.C 0 lLosel y

Co Those G VAR HmRHET BALAER oMY Bh PRl e iR el DR B R
B220, and low levels of CD86 and Gr-1. CD103 * CD11b " and CD103 * CD8 ~ DC populations

are more prominent in MLN and colonic LP. CD103 * DCs are the main migratory subtype with

dominant cross-presenting ability, induction of CD103 * DCs by gp96 represents an ideal
vaccination strategy for priming effective immunity. Whether the priming after IP
administration of gp96 occurs in the milky spots of the greater omentum remains to be
determined.

[00252] Gp96-Ig-induced gut-migrating OT-I cells represent type a IEL, which express high
amounts of granzyme B, but at the same time after in vitro peptide stimulation produce less IFN-
v and IL-2 than splenic OT-I (Figures 13A-13D). Also, IEL OT-I did not produce IL-17, a
cytokine that has been associated with autoimmune diseases 44 and virus-induced wasting
disease in mice with CD8 T cells that lack both T-bet and Eomes and over-express IL-17. -

Without wishing to be bound by theory, antigen-specific IELs in the intestine respond to antigen
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and vesicular stomatitis virus infection, including high granzyne B
expression and low I L-2 and CD62L expression. [00249] Although non-viral
and nonbawOenicleoi2a nat ure, gp96- nedi at ed mucosal and systrasc@anibosyst em c
CD8 CTL responses bear the hallmarks of nenory responses characteristically
seen after viral or bacterial infections. This was attributed to the

adj uvanticity of gp96, which is specifically directed toward cross-primng
cellular, . maot oxi.c CD8- bar esponse I.n, addi tjon the continuoys secretion
of gp96- SEmEREM VHR ST &¥P cegtmﬂgap ‘“E}b‘S‘i CBtolﬂﬁ‘ﬁée“%?g} to prey e viral

repl i cat idevelsyntbn€ Ofthichtbdl imuPopdIRol6y WhiRXdInifBin L Af&ted e0250] 1t is wel |
appreciated that the site of immunization directs the inprinting of the

ensui ng T0®SB] r Bsyemsey. spY-teonducst antase-seseificddadTosells haverthg 4hll¢tx?m@1grate
mol ecul eg, mﬁ@&aﬂ&?ﬁh%yﬁ&ﬁlg'sﬂfacésnﬂn'd%%ﬁdet 1Hﬁ’ﬁed;a&ean9%ﬁﬁanﬁ%&@te&fon‘é@ﬁﬁ pagion for

i nduction of both system c and micosal and systemc inmmunity is the
| P rout e likelyghiwesiteSifinviagding pathegenasCell- @@resfd@m% fe imsminiration wees amintesnal [ 00251]

Gp96-1g i Il high
Coros + CIREENER s, RKERRGS fIRClSRE PG Bl O FRARP 1, i
cl ass | | divegjed €BAGBniccelapgomed\peptided. Phaof thﬂs@&bommhml%lal fﬂB&msgmeeme
express G-1.
Con0s 3 B it g eesRree S g mBlifan el Siatee s PG RC . 1 wn
and col or’mmuhi%( CD103 + DCs are the rral n m gratory subtype wth dom nant

oal vallPAal | oaTE i o P b Bl nd g8 Tonb bR RS e

prim ng afdrermﬂlanatﬂdﬁoﬁé sluiedlén Altehtihe Abd MO Biohwilheci tb kihespRIlSd Of thé he

greater onmentu |ns to, be determ ned. [0025 96- | g- i nduced

gut - ni gr &fHURYD “Fa gxg|apgur}d§ﬁ,tagg@gtof%@egﬁ¥a§gn a’@dﬁhﬁ ex ‘H%?‘%Fg‘ﬁ anmount s
of granzyati&h, »\bﬁ%afphrtihlﬂ@r fealiR of tH¥En@ntie mh hé&fletbéé?x d:@msbdiwmésgukﬁ)tdnwﬁ
produce Iess | FN- g and IL-2 than splenic glsores 13A- Al so,

| EL OT- 1| °8f 8 %%rabm@km@@taﬁl@s spgh feét%?%kp?n"é)ﬂtbrﬁfé@@ Vi ong B Okl f ‘Ei’f‘é%ﬁ with
aut oi m@?ttﬁ'oﬁﬂ:ﬁﬁﬂ;ﬂerﬂ&taﬁi@ﬂs 4 thdSoe dREincietd WavihiaBébud kst @AY glvbﬁ‘oﬂ’ﬂaﬁf‘cul%rt h CD8 T
cells that | ack both T-bet and Eones and over-express | 17. Wt hout

wi shi ng #Bplisatiefound by theory, antigen-specific IELs in the intestine

respond §6u235f | IERSAbIRLRT HRMUiMMshre SHill QNG Bt Qlatth Guitkly la¥delt¥indRChadirfbi shed
cytokine secretion to prevent the developrment of intesfinal i mmunopathol ogy

whi | e el thetegmicabdipotgseret dids subimiged with the understanding that it will not be used to
interpret or limit the scope or meaning of the following claims.
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[00253] In sunmary, gp96-1g-induced antigen-specific CD8T cells have the
ability to mgrate to nucosal and system c surfaces and provide i medi ate
and enharwedoprwb®eti on at the nost likely entry site ofcirmsaaongssoo

pat hogens. Cell-secreted gp96-1g i mruni zati on uses an internal danger
signal, gp96, whose rel ease by necrotic cell death sets off a cellular

i mune response directed at antigenic, chaperoned peptides. Use of this
pat ho-i mmunol ogi cal nechani sm seens ideally suited for vaccine purposes,

i ncl udi ngwbﬁtilh&ﬁmeﬂé‘ﬁ of cellular nucosal and system c inmunity. [00254]

Al t hough  he i J ?Q%Qp' : r Y 4 2ct to
one or m)lr' e i rf"giﬁg%!rj]tg Qitn ?‘%ﬁl . eq%ﬂl\)v%ﬁlt%%{'g %ﬁ?@?@? ?sgﬁ%(agk%&gn%%%nrgg %%ﬁ% w | |
occur to compesing séininfsteding fo 4 prtientrin neguicheredfea thempemigalyraffeatindemsuanefiang of
this specjf:i ' ! nnex rawi ngs. In addition, while a

parti cul fpilgeeg‘{%()%g’og@g? %ngﬁr%{}léﬁp?%ﬁggmy have been di sclosed with respect to
only one of sédnducalg HINSI¥ patigeatspaific mseoshl shé aystende myuniy icotvbi ned with one
or nore other features of the other inplenentations as may be desired and
advant ageous for any given or particular application. [00255] The Abstract
of the di2scl ogleenetiodlof albindYy vitegeid @@UHNV/SIV AtibshispdtiBS@asds@liand beeniiat ur e of
the technical .disclosure. It is submtted w tﬂ_t he understanding that it
will not IW%QBO@HWCM“EP%‘PEP%}a‘]“ﬁﬁ‘i tpepiiie Toeel mype 153PoR% g of t he
following clains. What is clained is: 1. A nethod of inducing H V/ SIV
antigen specific nucosal and systemic inmmunity in vivo, conprising

adni ni st eri ng e methedof gaim |.vhigesinthe H@‘r’%?@fspe“é%cT}%ﬁ‘r”arﬁﬁ’atlfied&l)quspé‘flﬁéct ive
amount  ofcoRBrigAk CBRhE CERMPARLL i on conprising gp96, and, inducing H V/SIV
antigen specific nucosal and systemic inmunity in vivo. 2. The met hod of
claim1l1, wherein the H'V/SIV antigen specific nmucosal and system c imunity
conprises i nd i f ant. g iAd cell. i ..3. The
rothod of " cl aimy Tenener SreP ik FETAVIIE ahifd eI IRR aRRhc

pol yspeciihimmigy fpthessomprissgneateidearticTeatle hataral killerThids (R hand nafmary £D§ T,
wherein thg H V/ SI'V antigen specific nucosal and system c immnity further
conprises Innate dendritic cell, natural killer cells (NK), and nenory CD8+
T cells. 5. The method of claim1l, wherein the antigenic conposition

conprising. ahyl %n%kh%td%golgﬁr! L wherein the antigenic composition comprising: an isolated cell
having a plasmid encoding gp96-Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160,

fragments, variants, mutants, derivatives or combinations thereof.

6. The method of claim 5, wherein the retanef comprises at least one of Rev, Tat, Nef,

fragments, variants, mutants, derivatives or combinations thereof.
7. The method of claim 5, wherein the isolated cell expresses endogenous, membrane bound,
secreted or combinations thereof of at least one of the molecules comprising: gp96, retanef, gag,

gpl160, fragments, variants, mutants, derivatives or combinations thereof.

8. The method of claim 5, wherein the cell comprises autologous, syngeneic, heterologous,

xenogeneic cells, cell lines, or combinations thereof.
9. The method of claim 8, wherein a cell line comprises HEK-293.
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having a plasm d encodi ng gp96-1g, H V/SIV antigens retanef (Rev-Tat-Nef),
gag, gpl 60, fragnents, variants, nutants, derivatives or conbi nations

t her eof . WO 20tve6n@shod of claimb5, wherein the retanef eocmusz&e®d63h0 | east
one of Rev, Tat, Nef, fragnents, variants, nutants, derivatives or

conmbi nations thereof. 7. The nethod of claim5, wherein the isolated cell
expresses endogenous, nenbrane bound, secreted or conbinations thereof of
at | east one of the nol ecules conprising: gp96, retanef, gag, gpl 60,
fragnents, variants, nutants, derivatives or conbinations thereof. 8. The
nmet hod oflocl aidmnéthod\dtgir@ientinig 1T VCilal patietiat tiskast baing i fogalisith HIV) @e tedting a
het er ol ogous, no cells, ceII l.i nes, conbi nations thereof. 9. The
met hod ofP2qnkil ?ﬁe%te WHE?@ copLising: 3 %S@B%Wltéee%a“’:@l{“ 5ed th5eobR net hod of
preventi m&r&;ﬂeMldanyafmtve@rﬂbmﬁbfam@kn &fm]b%[r@%pmﬂfaﬂgt ed with H'V, or treating
a patient, infected with HV, conprisin mnistering to the patient in
need t her eof p‘&"%‘ﬁ’@ﬁ&b@%‘ﬁ%%WV@?f?%'@?l"?/éW‘armunt of antigen conprising
gp96, and, prevent| ng or treating an HV infection in vivo. 11. The nethod
of claim 10, wherein the antigen conprising gp96 induces an H V/SIV antigen
speci fi ¢ liucodhe mathad efelaizn O Whereinrihe sntigemeammsising eah6 inducegamHEYSEY fic T
cell i = falelolt

speci f:ngldﬂi'ﬁ%eg? &r esp%cr?éé aflas_g%teﬁépemlﬁyccgc hEﬁh%é? %ﬁg@ e&ﬁggecf%%ﬁq%?cel | s.
13. The mespoisd- of cl aim 10, wherein the antigen specific T cells co-express
and produce IFNg and IL-2. 14. The nethod of claim 10, wherein the H V/SIV
antigen specific nucosal and system c imunity further conprises innate
dendriti d2cel The maﬁhud af cl&iinl lllewheteinlth;e 4risligyn spebifio J4cetl edspanse GBIy spdifR3+ T
cells, and/ orrlSln 4m-5'u gll 15. The met hod of claim 14, wherein the
H V/ SI V an uces i ceI | s conprising central nenory T cells
(TC™M CD95+ CD28+) ef fector rrem)ry T cells (TEM CD95+ CD28 ) or naive T

cells (Cﬁ)gSlo % 1@ th 0, vvherel the H V/ SIV
anti gen danpr 185 REToBAl ey D whrgate HAGFhIpeS BITREI tr-BRESRGrGHss. 1 o
H V/ SI'V amty geing-x.et anef (Rev-Tat-Nef), gag, gpl 60, fragnents, variants,
mut ants, derivatives or conbinations thereof.
14.  The method of claim 10, wherein the HIV/SIV antigen specific mucosal and systemic
immunity further comprises innate dendritic cell, natural killer cells (NK), CD103" cells, CD8*
CD103" T cells, and/or memory CD8" T cells.

15.  The method of claim 14, wherein the HIV/SIV antigen induces immune cells comprising
central memory T cells (Tcy; CD95™ CD28Y), effector memory T cells (Tgy; CD95T CD28) or
naive T cells (CD95"™ CD28 ™).

16.  The method of claim 10, wherein the HIV/SIV antigen comprising: an isolated cell
having a plasmid encoding gp96-Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160,
fragments, variants, mutants, derivatives or combinations thereof.

17. The method of claim 16, wherein the retanef comprises at least one of Rev, Tat, Nef,

fragments, variants, mutants, derivatives or combinations thereof.
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17. The method of claim 16, wherein the retanef conprises at |east one of
Rev, Tat, Nef, fragnents, variants, nutants, derivatives or conbinations

t her eof . M0 20tve6n@shod of claim 16, wherein the isol at esCtaiskooopisesses
menbr ane bound and/ or secreted nol ecul es of gp96, retanef, gag, gpl 60,
fragnents, variants, nutants, derivatives or conbinations thereof. 19. An

i solated nucleic acid encoding at |east one nolecul e conprising: gp96-1g,

H V/ SI'V antigens retanef (Rev-Tat-Nef), gag, gpl60, fragnents, variants,

mut ant s, 18er i Vhe metbed of claimniéi whereisrike isolated gl expressermembsae howd andler ei ¢ aci d
of clal mséc?etem oGlIEk deiBo@ RARIE Dl 760! E5mENE VRARIBRAMS, adfRARVGBP bound,
secreted | natio t her eof n I SO ate nucl el ¢ acid encodi ng at
| east oneomrbllnemmsélemﬂprl sing: at |east one heat shock protein, at |east
one i munogen, fragnents, variants, nutants, derivatives or conbinations

t hereof. 22. The isolated nucleic acid of claim21, wherein a heat shock
prot ei n donpr Aséslaxtd duekiiacahmcading & [iebst onlasrpﬂ@ulegqoﬁﬂirisihg aphedd, $IIVIRIY ant s,

derivatives, varia na t her eof i sol.ated nucl eic
acid of APUSEHS ?iane%ygo LNSﬁ S%ﬁﬁéﬁgﬁgwﬁ%“agw é:?ut‘il Sagfnvc?ﬁé Sof, bacterial
ant i gen, cuinbiahtichBtlegfl, parasitic. antigen, prion, tunor antigen, or

conbi nations thereof. 24. The isolated nucleic aci d of claim?21, wherein

t he encoded nol ecul e when adnministered to a cell is secreted, nmenbrane
bound, repai ngge BHERYBNNIS th Of clSial¥, AAtieRNEe Eftod@Dholedfes afe éﬂd@geaauspr otein
conpri sing at Ieast one of: gp9%6-1g, H V/SIV antigens retanef (Rev-Tat-
Nef), gagrempmnedound Fe&gqﬁ%lrﬂ@omb@amcaﬁﬂsere%t ants, derivatives or

conbi nati ons thereof. 26. A fusion protein conprising at |east one of:
gp96-1g9, imunogens, fragnments, variants, nutants, derjvatives or

conbi nat 2bns fRavokased mipleicmeid engpdingat least ane arnlgshlecomgrising s least enalbgay

mol ecul e E &QHiaH, aqg a&%éﬁmﬂﬂﬁigg% ff@fn@nt@fvangrgg Grirlths, dbrarl & RRbLGRE NS

r et anef (S ev- Tat - , gag, ragments, variants, nutants,

deri vat i vegeodr conbi nati ons ther eof. 28. The isolated cell of claim 27,
wherein the retanef nol ecule conprises at |east one of Rev, Tat, Nef,
fragments, variants, nutants, derivatives or conbinations thereof. 29. An
i sol at ed 22el | Thoisplated nngjeia acid of ehim 2 wherei] @lat shoeln prothimepmapris¢ssd astone or
mor e of : ogggsp@?,:qe dwmﬁggrgénts,];n%u? %rtrsea(%rﬁlatl\\/e%r J/a?ﬂhté or W8k Sons 8\f(at| ves or

conbi nation i rrrruno en I's secre

23.  The isolated nucleic acid of claim 21, wherein an immunogen comprises at least one of,

bacterial antigen, viral antigen, parasitic antigen, prion, tumor antigen, or combinations thereof.

24. The isolated nucleic acid of claim 21, wherein the encoded molecule when administered

to a cell is secreted, membrane bound, retained endogenously or combinations thereof.

25. A fusion protein comprising at least one of: gp96-Ig, HIV/SIV antigens retanef (Rev-Tat-

Nef), gag, gpl60, fragments, variants, mutants, derivatives or combinations thereof.

26. A fusion protein comprising at least one of: gp96-Ig, immunogens, fragments, variants,

mutants, derivatives or combinations thereof.
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30. A nethod of inducing a Human | nmunodeficiency Virus (HV) specific

i nmmune response in vivo or in vitro, conprising: admnistering to the

pati ent iwonemdebizer eof, a therapeutically effective ampamtusedosasisngen
conpri sing gp96, and; inducing Human | nmunodeficiency Virus (HV) specific
i mmune response in vivo or in vitro. 31. The nethod of claim 30, wherein
the antigen corrpri sing gp96 induces an H V/ SIV antigen specific nmucosal and
system c ,iL,mu i Sl ng.;an, an cific I mune response.

35" The. bt nodn P SRTRICSEPHIRE: BRIGPRR: ARRRILHRofoE R fenl RIRGEIEOTTS, 1o
pol yspecigh961g HilipiSie am@eﬁi}&ﬂanaﬂ&ew&tm'ﬁ),@g,l @16(B$tagfﬁhnets,ncmhhmsj maftaned, ai m 30,
wherein the antigen ecific T.cells co-express and produce |IFNg and |L-2.
34. The AEEYATYCS CWE‘Q?H% heﬁﬂ?@rei n the H'V/SIV antigen specific nucosal

and systemc inmunity furt her corrpri ses innate dendritic cell, natural
Killer ceI S (I_NK) CD103+ |s, CD8+ CD103+ T cells, and/or nmenory CD8+ T
cel | s. 3528The Theisplaigd el of céﬂl%zgo‘”h‘iﬁﬁérﬂi-ﬁ rtapef anqlfopls) compRess b least RRRAIREY nune

cel | s conpf iNet, Hag@6Ms, Vatiat® FRfiahts] dGBlalivesof EMbitdadRstheldB+) . effector menory
T cells (TEM D85+ CD28 ) ‘or naive T cells (CD95I ow CD28 in). 36. The

met hod of cl aim 30, wher e| n the HV/SIV antigen conprising: an isol ated
cel | havihgg aAH'&H?@d%ff'E&ﬁﬂﬂflé?ﬂg ORRGsid Sid Jﬁ'bl\éé@é ééc%@ﬁlg%fést b @Mre of:

(Rev-Tat-Nef), gag, ragnments, variants, nutants, derivatives or
conbi nat igp9fslg h@rnerwgeHSBﬁagrmcmﬁﬁewrmntsomuiamaubnn@lVaﬁommbgmowmmﬂ ¢ nucosal

and systenl. 1&%&%&%@8&%& LQDRLL S ng; administering to a patient in

need t hereo a conposi conprising at |east one nol ecule conprising:. a
heat shock protein, at |east one innunogen, fragnents, variants, nutants,

derivati ygs on i on ere i nd n ecific
mucosal éﬁd sy sr?%hg%co ine 2r eusnbagﬁrsnén ut .ﬁCLFﬂcé' rfé'fﬁ%(o}@obs)eg fg?nr%mﬁ'g;e, wherein a
heat shoa:éSpmsetrewvb mompzvﬂosesnmtsidgeast one of hsp70, hsp90, gp96, fragnent s

nmut ants, derivat.ives, variants ations t E thod o
Cl'ai m 37, “whebErRisGring IFHBY Rt ol Poaet aerBautAE e Bapf bt dfid
comprising gp96, and;
inducing Human Immunodeficiency Virus (HIV) specific immune response in vivo or in

vitro.

31.  The method of claim 30, wherein the antigen comprising gp96 induces an HIV/SIV
antigen specific mucosal and systemic immunity comprising an antigen specific T cell immune

response.

32.  The method of claim 30, wherein the antigen specific T cell response is polyspecific
comprising CD8" and CD4" T cells.

33.  The method of claim 30, wherein the antigen specific T cells co-express and produce

IFNy and IL-2.
34.  The method of claim 30, wherein the HIV/SIV antigen specific mucosal and systemic
immunity further comprises innate dendritic cell, natural killer cells (NK), CD103" cells, CD8"

CD103" T cells, and/or memory CD8" T cells.
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antigen, viral antigen, parasitic antigen, , tunor antigen, or conbinations
t hereof. 40. The nethod of claim 37, wherein the nolecule is adm nistered
as a cel Iweeoroaiset6nol ecul e, wherein a patient is contaecedsesmheisocel |
conprising a nucleic acid encoding the nol ecul e wherein the nolecule is
secreted by the cell. 41. The nethod of claim 37, wherein the cell

conpri ses autol ogous, syngeneic, heterol ogous, xenogeneic cells, cell

| i nes, or conbinations thereof.

35. The method of claim 30, wherein the HIV/SIV antigen induces immune cells comprising
central memory T cells (Tem; CD95™ CD28™), effector memory T cells (Tem; CD95" CD28") or
naive T cells (CD95'” CD28 ™).

36.  The method of claim 30, wherein the HIV/SIV antigen comprising: an isolated cell
having a plasmid encoding gp96-Ig, HIV/SIV antigens retanef (Rev-Tat-Nef), gag, gp160,

fragments, variants, mutants, derivatives or combinations thereof.

37. A method of inducing an antigen specific mucosal and systemic immune response,
comprising; administering to a patient in need thereof, a composition comprising at least
one molecule comprising: a heat shock protein, at least one immunogen, fragments,
variants, mutants, derivatives or combinations thereof; and,

inducing an antigen specific mucosal and systemic immune response.

38.  The method of claim 37, whéfein a heat shock protein comprises at least one of hsp70,

hsp90, gp96, fragments, mutants, derivatives, variants, or combinations thereof.

39. The method of claim 37, wherein an immunogen comprises at least one of, bacterial

antigen, viral antigen, parasitic antigen, , tumor antigen, or combinations thereof.
40. The method of claim 37, wherein the molecule is administered as a cell secreted molecule,
wherein a patient is contacted with a cell comprising a nucleic acid encoding the molecule

wherein the molecule is secreted by the cell.

41. The method of claim 37, wherein the cell comprises autologous, syngeneic, heterologous,

xenogeneic cells, cell lines, or combinations thereof.
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