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ALPHA THYMOSI N PEPTI DES AS CANCER VACCI NEADJUVANTS

CROSS- REFERENCE TO RELATED APPLI CATI ON [ 001] This
wa@ppbioeati on cl ai ms benefit fromU. S. Provisi oPel/US2005/043985

Application Serial No. 60/633,175, filed Decenber 6,

2004. Field of the Invention [002] The present

i nvention rel Hmd EgeASt reat ment .
L e
seckaround of LR Patfs.o,c, | oz

approaches to cancer treatnment |ike surgery,

chenot herapy and radi ot herapy have been successful in
sel ect i \CROGSSURBFBREPHIE &t RELATHINAPREIGAYION
constitutes a new area for the treatnent of cancer.

[001] 5 S EAPRIELEB ATy beaeR TS P T fahigPdisg ion Serial No.
60/6332?&5 \ﬂléc{D%g%ﬁ%g: Qﬁo&_umﬂ cells. There are a nunber

strategres ave energed during the | ast few
years and are currently under devel opment. These
Field of tHealn®ghiisn i nvol ve: transfer of all ogenic | ynphocytes,
intra tunmor inplantation of immune reactive cells,

[002] SY Stherfresetdgsidirionomeldtes iehe fialdeofcaneapirestpearitf i ¢
i mmune response and others. [004] There remains a need

in the art for inproved anti-cancer treatnents and
Backgroypgsdithe brentiSOMVARY OF THE | NVENTI ON [005] In
accordance with the present invention,

a
[003] phiranseeista teardingoemsisn &f deathadheruahons the werldnheraprgific
cancer vaccine,effecti veness ,j e b '
approg i oy Sen Sreltept Her gy calistafto b e ety fave
been sﬁ&dg@éfﬁl inkefdttil SHISIRhise FRANSRhdtabh @ofistRiRS b new area
and a vaccl ne effectiveness-enhanci ng anount of an
for theatqeimehhyhesicer. PEp gelesraprindiple ittanuesideatodthe nreatesl subject the

_systemresponse in said subject; wherein said cancer
ability ja insrense dhe imaiunclpghactivily mesingt thegmes celin 'Ig'gre are a number

o s RSl SRR B 8 D BT P
develophi&ft ! Plede Qi &AESBObIVR! trhMKTBY §f APefRNGADROLMEE intra tumor
implantation of immune reactive cells, systemic vaccination to generate a tumor
specific immune response and others.

[004] There remains a need in the art for improved anti-cancer treatments and

compositions.

SUMMARY OF THE INVENTION

[005] In accordance with the present invention, a pharmaceutical combination and
method for enhancing cancer vaccine effectiveness in a subject, utilize an immune
response-triggering cancer vaccine capable of eliciting an immune system response in
the subject, and a vaccine effectiveness-enhancing amount of an alpha thymosin
peptide, which enhances said immune system response in said subject; wherein said
cancer vaccine and said alpha thymosin peptide can be administered separately or

together.
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subj ect, preferably a mammali an subject, and nost
preferably a human subject. [007] Advanced cancer is

wo e®om6ant to usual cancer treatnent nethods. BONES2005/043985
cancer vacci nes have shown sone activity in reducing

he d | '
u th R IOR OF DR MG SRE BRI AN o ™
006 tﬂ%glérééq%%'u&”ew%ai? eftph 0 Epamaan ol SoEerS 964 sepeRain e

MR st A e e
[oo71 " a%%lvaﬂc&ﬂ&%&?@s 2RBE8E tdakif BhAcer tRehMdhngethiase Svhr
di d not respond to cancer vaccine al one {e.g.,

cancerdandnes havegidwn someiactvitwin redpomxg]or'lsltwmbmg\ﬁemdlseaﬁel s

related to the treat ment of cancers,and tunors. [1 one
Progressfib distRGRLeA (08 &0t 1y ﬂkﬂff?@w?e%@%amf%?%fwesuwwa

Admmsgntf rgg)?sm%ﬁ}y s‘i%&ﬁd@g or lsq‘?dbst a'm?rﬂosm alpha-1)

has a pditiRl ddgieht ieffettien Dé&%ﬁ@”ﬁ@étrr%‘ntp@ﬂda@x@éﬁpa\ﬂlédt both reducing
neopl asti ¢ di sease such as cancer, including, but not

the turhomsizesand tcrémsersthesandeal ratehen advardedeaanget patignts rincluding

TN T F it e —
[008] | d%'}‘{lsl. %@eﬂ{ R RBlRORtd Mé&ltﬁ’\eﬂﬁef %%ﬁcgbnarﬁ’cﬂdrﬁp sS In one

cancer vaccl nes ritic ce

embodi@et, 1B inutioh s ARécted &b td ivembindstinhilatiéh _Rdtieity obac alpha
vaccine. [009] The present invention is exenplified in

thymosiheeptidatsiemes die immasomeditader sustange thymaliesn én ile ch

o o B e e S L R, B
to, breggl c%ﬂ8é‘xﬁmh£dr$£‘é%\9$cf Q'tﬁ%ﬂﬁenﬁgﬂﬁ%ﬁ%&%dy \%Eﬁ'ien Offls includes

osquannus ce carci nonma ynoma, ynp oma,

the 1mFﬁfv@ﬁlEibt of Uigthesdsitic rsptaise clardRe additiontisfegkalpba thymosin
ynmphoma, Hodgkins |ynphoma, |eukem as, uterine
peptldeampatxent@ tresteslt with sAnear vagines hke denrdritic celjarmeeiags. kut is not

ce col.on cancer, multiple nyel oma, neurobl astoms,
eXCluS‘Nﬁ’r(%,O r hisad q&éﬂ%@ VaCElPyi cal cancer, kidney cancer,

[0o9] P ae ﬁl%@&%rm S i@%&‘éﬁ]ﬁy Cfﬁ&?]ﬁ{ ’[H&etr&a%ﬂl%%'f of 6?&@?&&1cer

cancer, rectal cancer e li1ke. [0010] Al pha
I—Iowexﬁé})’émﬁde?s warhi rdéﬁ beargatéd asihtiynpiesest inbantior( ibAly)include but
peptides including naturally occurring TAl as well as
are nos {imitedttd Erimary anelanevenpiatasieticrmelangiia pdene catsBna;

B RN T R MTE A AT ey e TR
sarconRAGRY cAh&H, BRAYEAES, hBhISARHSOR mpH¥n4, 9bdgkins lymphoma,
leukemias, uterine cancer, prostate cancer, ovarian cancer, pancreatic cancer, colon
cancer, multiple myeloma, neuroblastoma, NPC, bladder cancer, cervical cancer,
kidney cancer, brain cancer, bone cancer, uterine cancer, stomach cancer, rectal
cancer, and the like.

[0010] Alpha thymosin peptides comprise thymosin alpha 1 (TA1) peptides
including naturally occurring TA1 as well as synthetic TA1 and recombinant TAl

having the amino acid sequence of naturally occurring TAl, amino acid sequences
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bi ol ogically active anal ogs havi ng substituted,
del et ed, el ongated, replaced, or otherw se nodified

W@ ewaeeres wWhi ch possess bioactivity substant i BCT/¥S2005/043985
simlar to that of TAl, e.g., a TAl derived peptide

I
e

otherwisaN@8dfledaBgubn&es WHich PoErekgbidaytivit0ibblantialy tiefil#s to that of
"thynosin alpha 1" and "TAlI" refer to peptides havin

t
TA1, etchea difi Inderam@ddpasigiedrevinglsultitiesteamine afi¢ hopanlegy with TA1 such
mh 4, 079, 137 he di I f i i
that it fiCHPp LRy HI T RERED TS SO 0§ sapp pgtiviy as
TAL. SO aoeeggae%f%@g%hﬁpgﬁm% Clﬁe%gfg'yeq%naa B8 Hi0e of about

vaccCl neenmanci ng a € dosage un

0.001- Wi/ ky/@ay.ange correspondi ng to about 0.1-20 ng of
TAl, preferably 0.5-10 ng of TAl. Mire preferably, the
[001 1} oSldwpeterms { thyongrin stphaaboand 1TA1efer tonpgptidasdraving the amino

scid s s B ad v losage ML L OMBER S, AOOME 0232
incorpb%%@hgpeéﬁ gggb%géﬂ&si n Fraction 5 (TF5), has been

sequence emcally synthesized. TAl is a 28
[00 IZFmH.szcﬁGe dnpgrpité deamvatpghaathymlositupeptideeirg tanodr Bi0Be-
0014] Cancer vaccines for use in accordance with,
enhanpingfasnewts sty masrhesdedage wnits withie pgange eodamadingto about

cel | cines. .[,.0 Canc ' b .
012055 o ARG OO b SRS TAL bRl Brns smoe un
compriXe§ 3684t 1V tq a1, VRS pRESEB MR AR3BE it ises about

osages may fall 1'n the range of from about 1 10 9g
1.6-3.2enc@bblA11l X 10 3g. In other enbodinents, suitable

effective cancer vaccine dosages may be within the
[0013} arljeyoesiaminha 1 (%1b4®@aﬂblsa%é¢ﬂ fromxThymegin Frpgtion 5 (TFS),

cancer vacci ne nmay. be adm ni.ster to_the subject |n. .
has beGRseanPReEr VB FRHISAIS R BGEE . 1 SR PRaER S ppflide with
a mold®i& mﬁﬁis"fdﬁ‘ﬁer ably, the cancer vaccine is

adm ni stered 1n a plurality of doses, e.g., from about
[0014} tOamdwwbacdifesifivese imaceorjapdewithipreferrech eaoadimentsief the

. doses, and nost preferably about 6 doses. In
inventissy atecdanaltitip Csué'ﬁ@‘idﬂ%l enbodi ments, the vaccine is

[00 153%{;2@%33/%%%9%?%@% i R0 P9 &80 RE G cSHRRE with the
present invention in any defective dosages. Such dosages may fall in the range of from
about 1 X 10g to about 1 X 10%g. In other embodiments, suitable effective cancer
vaccine dosages may be within the range of about 1 X 10%g to about 1 X 10g. The
cancer vaccine may be administered to the subject in any effective number of doses
e.g., between 1-20 or more doses. Preferably, the cancer vaccine is administered in a
plurality of doses, e.g., from about 2 to about 15 doses, more preferably from about 4-
10 doses, and most preferably about 6 doses. In particularly preferred embodiments,
the vaccine is administered to healthy lymph nodes of the subject once about every 3

weeks during a course of administration.
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weeks during a course of admnistration._016] In
preferred enbodi nents, an i nmune response-triggering
weawee629vacci ne is administered to a subject iPCT/US2005/043985
conjunction with adm nistering an al pha thynosin
peptide to the subject, wherein the vaccine and the
,~016]3 B’hﬁrqfﬁmgmquép?n@ea%ﬂ@%@irﬁ$1%qr%§ﬁé69$%¥irtgw@r§@b}’%‘é¥ne is

. .separately .and/or tq er. [ . .
ccmin SRR, RO Epl RSN Shin S B 20 JIBRL uAi eptic
to the KBRY KRSl HY (2 RRMEHYH SklAbhOthyPhodif PepBEE btadrinistered to

| east during one adm nistration of the vaccine. In

the subjeat eparatble ahdirnematber. Hatdnet drebodicnd metheraiph ehishptia
ynpsin peptide are adm ni st i on.

h . .

pepﬁdqtaiS@{d_érgiaﬁrfgr,ed @@bﬁapﬁélmpﬁén& gv%bbr%ir'a?%iﬁ%tﬁpﬂﬁ%? yaccine, at
eptlrde _gre . i . i

ot ABFRLAAE AR BRTOPLE Bk 18 Ul e

vaccin® 8R4 itige aljlﬁlaemghwsﬁi ]l%lﬁﬁietaﬁfé cenviBRldryd Byihjestien.c Prafs@bly,
f ion. 1t

of adm nistra is particularly preferred that a

both theouscsmeafndathrd alpba tiatrhosin paptide braadministarest testhe Isnbjefiea
pluralig{ol dber v R BT BOUTE TS A BIph P aDH OIS KR B B cer
P57 ich LSRR R 425 DA et R ity preercc

that a @Sl bBh@mBdsteiciHBELARAR GkSMbAIHREC tTh @het avhbed ek thei n
pharmaceuti cal dosage units within a range of about

inventibndsrgpplicaiple taatreatmeht ®f 8arvey jn subjedta jwlcaiegrpinigsponders to
admnistration to the subject of the cancer vacci ne.
cancerggegireatmeptalogepe under st ood that phar maceuti cal

0 . el _ _ .
e e
admin&tirb@ bl eubBMAREChOInj@dithnivideraédkinirbyhamyaceutitalltlosage units
route. [0018] According to one aspect of this
within erboge wéabouf 1-¢ineg @5 eheui hoeheme in carivastieye/iibni t
acminS TR 05 ShiSLNS YRR RGP G2y B koo
e
cancedfaceiid Mbg berfegnaktal i ameakiapldmsnaer foradministratiom by any

‘ week, for exanple, every third day. The dosage unit of
suitablalrphte. t hynosi n pepti de may al so be adninistered on a

[00 1sﬁ g%ce rtﬁ%&ﬁ%&%ﬁ%ﬁwgglsﬁq&&%ﬁ%ﬁt&% gﬁé“‘gg[gr?eﬁéﬂrﬁgrlé\'(elnéiém, the
dosag@ Uit VBRI BY alfHsehBhREE Miptide is administered to the subject on a
routine basis. For example, the dosage unit can be administered more than once daily,
once daily, weekly, monthly, etc. The dosage unit may be administered on a bi-weekly
basis, i.e., twice a week, for example, every third day. The dosage unit of alpha
thymosin peptide may also be administered on a thrice weekly basis, i.e., three times
per week.

[0019] Administration of the alpha thymosin peptide and vaccine may take place by
any suitable means, such as injection, infusion or orally. In particularly preferred

embodiments, administration is by injection.
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any suitable neans, such as injection, infusion or
orally. In particularly preferred enbodi nents,

wW@ews/6t1T ati on i s by injection.[0020] When a REDURIVE5/043985
and the al pha thynosin peptide are adm nistered

concurrently, they can pbe provided as a single
[0020} o YYH8N \cﬁ?cmcan%thﬁfgﬁm@ thyaaesin @eat@e ?F?ea%q%ﬁﬁ%tered

h ' ide. . i tions. i i .
conculf P40 B bt Pl FRIRESH0Rap RLEL B Bgecine and
the alpHCthyYHRsSeiddTOr € pharmaceutical ly acceptable

carriers and optionally other therapeutic ingredients.
[002 1ForGuingbsitins #dudibg @ Yaocinerindderithe atpha #toxisimpeptide can

aiso it Afueous, and non agucous, Sk I EShShy otrr
. hact ef | | ich )

oY i BAE" P BOhR R0 FRctOLE RS kg caucous
and n6EeiqRESH sterdlednREHGP YSIuaOEs Whthatee opsionbdy tdietain antioxidants,

suspensi ons which may include suspendi ng agents and
bufers, fiactegiostats aiyd solstes Thiich sender dbe Enmulationsdspipaisaiitie ghe blood
o the g TP 2SR O B R P g R NED s e
iy GRS ORI SRRSO TR Wy
preser@¥@MPUAI-A08E ©F mdfi-dodk eehiadmers,i foredhraplel yegled ampubes and viles,

use. [0022] Advanced cancer is resistant to the usual
and megrizestoreddataniseezendri¢tb dgopisiived) eandisipn veqeiring 9riathe addition

ot the SPRAF WESH ARk RS et O Rty ool e
[oozz(if ﬂ@v&&o‘%ﬁaﬁaﬂﬁgmf%ﬂstgﬁ%' 8 (SUSIN gt HYIBIdAShéthods. Some
t hynosi n al pha-1) has ?

hy a positive effect on vaccine
cancet VeainesHavehbwinestiiwit do rédudewrators thrediagabei progeasion gnd
_ the survival rate, including in advanced cancer
increapasiwivted. Whe adininistatipe opendiphr hysmesicpenide syd a3 one

uch .as dendriti el | i nmmuni zation) ..[002 Ther
thymalfein HRgac) slrtias ) St papBEve piRe el apebirramestBath
reductnd th8 fuBFEZe QHQXﬁ%rEQﬁn BQSvivhN&teNdgaHimanaahb&d cancer

nervous systens. The | ne systemis in charge of

patierftawdbidid noheespeht tardcdrices uaccirepalbne énuth as dendritic cell

' differentiation, as well as to preserve their identity
immupizatierlpi ng their inner and external environnents.

herefore, .the t mai n, functions. of ' > Sy,

0023}y ThRE e e rithot kil Fepind hh B T G Hilman
body:BRE Bnfurd 85Ee Attt iHeoaIR Mo 65U IRPIT Hehrri@h@sysedrh is in

population in dynam c response to'the needs of the
charge ol &iosimyg the cell and tissue repair and differentiation, as well as to preserve
their identity by keeping their inner and external environments. Therefore, the two
main functions of the immune system are the regulatory function and the effector
function. Both of these functions are performed by the same cell population in dynamic
response to the needs of the organism.
[0024] The immune system plays an active role in cancer therapy and can prevent

organ dysfunction and the appearance of a neoplasm.

[0025] From a therapeutic point of view, Immunotherapy in cancer means
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[0024] The imrune system plays an active role in
cancer therapy and can prevent organ dysfunction and

wao bweagenr ance of a neoplasm [0025] From a PCT/US2005/043985
t herapeutic point of view |munotherapy in cancer
neansessentially the stinulation of the i stem

. sent i . : t
essentiplly Hig#irauiption of jheimmMERg sHstemstiEhglsa vaeggvmrfgg?ggﬂﬁ%wch as

. nfusi or .or cyt oki . r

vaceingfy D3eR M uoBs SRR HhO5F FesPRERRN Rt BtodGh several
mechadldnidb@ddtiog: t he anti-tunor response; 2) by decreasing

suppressor mechani sms; 3) by altering tunor cells to

i g byatiendlating thenantihbgeoen wspgnsend nake t hem nore

Séﬁ);p i bl e to i nmunol ogi E def enses; 4) by inproving

t CEPINLIHRERPETHUGSBP: r adi ot herapy. [0026]

I . . . i .
ol aetBTEY B B NS Ik i bAGIAR) il peRther

more &BLEptHIOW famifsldedefaasdss of the i mune system
antibodies and T cells, are ineffective to recognize

0 r40)| r’oefsipm‘rd‘d/ing td@ﬁamei toesytpinsis drbgs ot rasyjotaeranye ogni ze
and_respond to e abr I tei h .
10026] 3 fcRnce RIS T e Lo GERRHRT i P GG Flps that
r I 3
oo Ay AT RGN o0 T ISR kR s,
antibotRSRMISTE cblls, ard Dieffetivestobetadiise obmshoradito Hefytibe geises, but

to a specific antigen. The major protective effects of
they darrecogriieeand sespoptide dhe Aboemhalitieteiifihe opnaey-EfUustg genes

encodg) ThL T PA B s B BB P Rt N
o027 AR SRAGLI BEFRELA', 8 LU leyaoss gl

substa@eaPEgdteattitsydi sinde isla spédfi@antgandEho hajesprotentive effects of
(psoni zation and phagocytosis are among the nor

antibodigsarke place dhisiughethe astlideing effgels pf $he &Q&F@e@@f‘ﬁ\ﬁaﬁ%m, a
coect P NIRRT Al S SO B FrRR S R R o 1R, o
specif%%%%& ysitg%‘i‘letrl‘%eeﬂﬁib%ﬁglis g&ﬁ)’a@é&. dHv$it \xHS With d Mdeule of the
as the advantage of catalyzing T-cell activity,
compRedreydbmesicesbtd arcasaidead|rbagions eiOsoaizatipn esd mhegooytosis
the major histoconpatibility conplex (MHC) nol ecul es
are anppng He @ore yeppresiaamplgmest pligdPc) hed sigengly gelvate

Ant i badi es hawve, al so_been.sho o, Kil]| : :
Pheadgla Bk T e BT Enb RO wPg et P hody Megiated effet i
knowit 8 afitibody-dependent cell mediated cytotoxicity (ADCC). ADCC has the

advantage of catalyzing T-cell activity, as the digested foreign cell proteins are
presented on the major histocompatibility complex (MHC) molecules of the antigen-
presenting cell (APC) as peptides. Antibodies have also been shown to kill cells by
blocking growth mechanisms, particularly in cancer cells.

[0028] Cytotoxic T cells (CD8+)-cells are specific for class I MHC molecules and-
react to peptide antigens expressed on the surface of a cell once they are presented as
protein or peptides fragments- displayed in the MHC. The peptide and the MHC
together activatettract T cells. This T cell destroys the carrier cell by perforating its
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[0028] Cytotoxic T cells (CD8+)-cells are specific for

class I MHC nol ecul es andreact to peptide antigens
wexpseedet on the surface of a cell once they BECBUS2005/043985

presented as protein or peptides fragnments- displayed

in the WHC. The peptide and the MHC to her .
membEgg Wil EnEHRET oD BIGAETINg ANAPPRLEHG 06%’3?&%‘3%1‘3?14% pathway,
L . . b erforating itsnenbrane with enzynes
des’[ro@%%b%%@g%%ﬁ %eglgan apoptotic or self-destructive

[oozgﬁ atTieNelp ST b ICIA i-hasetticeaslatsts of ihsSimmUAd Y stdieactivities.
el per T cells (CD4+) are the regulators of the inmmune

The CE;,@S{ Eroelic tlsvirecammnizeTthe clobd H MHES G124 41'E oelisdoogabe thet immune
class || MHC A+ T [1s ir t [ )

responsg by seeeting cytakings (Hbg gv%ri@#h?fg- ??@k)efﬁgm%‘fm@&%b%ﬁ
) i . !

cvotof AN BT 0 Ly QP8 bl 21 Thso

cytokifids dighigfe BellsHogsedayé akiitieties tormmhahee B} Mscdliproduction.
produce anti bodi es, or enhance CD8+ T cell production.

CD4+DaellsTforml & serfasrafipgotesy medliagprsmalied cyitokingisawbich achionether
g t oki nes, which act on gther, cells of _.the i nmune .

cells of fuer BiLah RATRT g ARE it echPtign 4fiBe Ehtive HRG dstem's

respor?s stent s response. [0030] The genetic alterations of
cancer cells (oncocytes) cause the appearance of

[0030]0! Hedihesetiti {ifeesttstts dfrcantémetie (@icoaytesncalsedhedppeaahce of
cell. These different nolecules, called tunor antigens

molecyles tii,ffﬁyen’rafg(gr@dhgseeqf @ﬂpng’?é’[ﬁgc:d agwt eelb Tth.gpg ditfegentimpalecules,
et S5 o535 SR b ST e o e

reacti&‘Epl ication and its own differentiation processes, for
exanple Interferon b that is secreted by virally

[003 1] nf Acthedae®d fimes thependdegtevianetates pytbkimies ¢m irghuce its own DNA
nei ghboring cells. [0032] Oher cytokines, such as |IL6

replicatios anchits boinrdifigreiatiem pregessss, for exampje Interferon p that is

o SRR gt S BT A
052 Y5 Bt 5,364 4 o KB CSOLA FLMNTCFD)

unsuckéssfifll Geomid RivapatateeStheaendatrdgmaybealtiroughethey induce cell
~protection ability (lmrune Surveillance) inducing gene
differemtintion oheg ichibihthe estippotihe Uil efigntenipanune geste@y

o0s ShTEY e SRR SHERTEETAL ks, 4o o
immugé ﬁ;)g(?qeg‘tgﬁﬁ? ?Bfg#{: gﬁglaﬂugggﬁpﬁ/eﬂ%%@é)aiﬂﬁﬁcﬁﬁ dehelrﬁQtattiBﬁ and

s originate a neoplasm
immunosuppression. Moreover, the new oncocyte, trying unsuccessfully to repair its

altered DNA, increases the production of TGFB and or related cytokines inducing
immune tolerance to it, so the genetically altered cells originate a neoplasm.

[0034] Last investigations have shown that tumors are immunogenic and it is
possible that they produce long-term immunologic merhory. Another important point is
the relapse of the tumor modifying the long-term survival of cancer patients. Some
patients can initially respond to such usual therapy as chemotherapy, surgery, or

radiation, but the tumor may recur. It is known that patients who have undergone
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[0034] Last investigations have shown that tumors are
i mmunogenic and it is possible that they produce

WO g™ | mrunol ogi ¢ menory.  Anot her i nport aPCT/psions/04398s
is the rel apse of the tunmor nodifying the long-term

survi val of cancer patients. Sone patients can
renal tﬁansmlaataltiynrltawmestgn@ta@ ¢ tesutimes H&*’&W"ﬁ?ll incidence of cancer

in toncE ETROREE e b S leeP bR R, il e LR B
long—tér'ﬁ%{rﬂﬁﬂﬁnﬁméssk{r@nsm antation have an estinated 3 to

5 tinmes higher overall incidence of cancer in
[0035] orgitigensrafeoidreign spbstancestraeogydrest fak tripdesitiction bytthe cells of

_ may be due jn part to their long-term "
the imimyingrsEsam aen eells fasoms C%@?m’gnéleélrlfgoﬁk&?% ngy, unfamiliar

. substances recogni zed [ ' : ' .
antlge%seﬁﬁlg mne sysiem May §/Jsct% Pﬁtzg Jéﬁ%E‘Z‘PF@&%% fg%%@}ﬂ, LA& contain or
even dRSRGEIHRMSNcEPBNISPURELSDISIAY: hoPataRIB bits @HBVYessteihtBarr

| mmine system may recogni ze these antigens as foreign,
virus (BBY) apdt}mmnahm papilemaviss (HPV) here impetamdnitee develgpment of

proteins - hepatitis B virus (HBV), Epstein-Barr.virus.
hepatqgi¥pr siginemRAYHRHOM2 R qea‘gc Ef\»%wef f%ﬁP@C‘i‘Yﬁ@‘«er‘é‘fﬂge%w

proteirifsy? ﬁ{}{ﬁ%ﬁg&\égh’gg{é‘gf% ia%E AePARESES YAHunfey éei?tgg%'}%’qMany of these

cal “cancer, respectiv cogeni c

proteif &b &hBfed BB1WeeR Yhaliplk REMrelis, afddncrrthahidOauasramntigens
tunor antigens. Many of these proteins are shared

havetimhy@ﬁnedu“ti pl e tunor types, and nore than 500 tunor
antigens have been defined 0036], The i ne yesponse, .
[0036h Hembae dewonieo ey HeenRck el TORBgR T ARoah in
. _pati i A '
patenfkH P H Tl BlbtR SR bres e LG Bl PR P i eSbonse.
There are nany reasons why there is an inefficient
Vaccingpone response. The cytokine environnment does not
allow amplification of CD4+ T cells. As tunors grow,
[003721 hephdiarrs esdiit Rabomawhs tipe ésan ireffidettdmmuneidspensdyhe
directly nodulating the imune response,_ such as viral
cytokipe eneirosmbihdoesgnetalionnamplificatioptfiClad et geks &htﬂlmors grow,

preventing themfrom being e t f
they con sggrely lpﬁ?g%%awsﬁv;e faft%&,—)é%ﬁf?f?%ygcgfeéﬂi Frrdiphs ﬁ{?y‘"?“m““e
e . . . i .
oo ARG O RGTFRY YRRk prvening
them fBEIBANG BxPysethbs hd surkrce of scdpdlyiinfented @ilast even Tjeecreted

desi gn of I mmunot herapeutic strategies can _be
factorgby dae fureott itselfrthelt dewereghlpde IMpwINESYSteRRYCRREONocused

[QOSScin frn?r%iurr]lgtc;lgr%lnfc; 9% %eajgrmr;rlléc ¥ %Q&Goyb\xhl%?\itﬂ%cjr%ﬁe immune
evasion. The design of immunotherapeutic strategies can be effective to eradicate
cancer cells. They are focused on making "self" more immunogenic by using immune
system activators, supplying antigen-presenting cells, or actually predigesting some of
these tumor antigen proteins into immunogenic peptides.

[0039] A clinically useful tumor vaccine must immunize against multiple proteins,
targeting the important proteins involved in malignant transformation. In this way, the
use of drugs or substances called immunomodulators can increase or modify the

natural immune response improving the histological and clinical results of the
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system activators, supplying antigen-presenting cells,

or actually predigesting sone of these tumor antigen
W@e@b062987 i nt 0 i nunogeni ¢ peptides. [0039] A PCT/US2005/043985

clinically useful tunor vaccine nust inmunize agai nst

multiple proteins, targeting the inportant protein
vaccinatipnohcied siipcassiul ignasnotiesay shard bg]rOfQCLlﬁﬁfdtQﬂpﬁlex/Wd?mBéhe

use of .dru or substances, cal |l ed | omodul,at n
regulatpRca s i IRHDFYERYSERY 5 G0 ae T SUpGHaa o ot I
recurrelnEP.r ovi ng the hi stol ogi cal and clinical results of

thevacci nation act. A successful imunotherapy shoul d
[o040]0 ? IIE ﬁw_éfededrenhﬂimiihﬂmﬂ,l thagrédeat mpgutian dogusas bndath ef the

o] e i nrmune systemto destro an I
above gessyibad iﬁntfrsurree@%/t'wﬁtéqﬁcé.li\/% eoﬁmgdiﬁe%ge{oééz%qﬁga%noq cells are used

nbodi ment, _th r £s. ' t4 .
o voof T tal LRI IUET: P e SR OB ces
develop®dlid b ¢Rriaila 1REQ sulktehedigth Yiffdrentiste thaive DB effector
aut ol ogous nai ve Dendritic Cells (DC). The co-culture
reactionfinthatds D@ pEsesefDCalre snjbsted évtel obealthyriyamphanedeio dart the T

tissue culture nedia to differentiate nave DC to
cell effegtperapstion ageinsiothe Rpdigabs tynaor q€ﬁlése DC are injected

ooa1) 0 SR ANoBO Rl Bt B ey g e
importd it SnEBINOREH anfit AbLactiit Heeast Hilvacetiafidcivel-ebtablidhed
patient as well as inportant and sustained antitunor

tumorfacti vity agai nst advanced and wel | -establ i shed tunors.
The followi ng, first describes

£0042] ) ] t he tunor .

l0042hn Higcabowing el Sescnantt ool arvigens i el pyaiver imthe
as.wel I as

immufsiRiehiahte bl Srefi S he LB terfdt T RImEoeafe fanE. | 093]

[0043??@%)&%@ Hes®bed thb eRaififntlessthehdpd stlhigigtuertliat eresent.

erapeutic approach, its principles, possible action
Then arecteacitsnbthednvdenttue theiametitigesprach oiiparieeiplis Posiiepction

mechar A A FEHEnEe 58 ATV SR ERPRRR e,
at . ' emfint , _ I
rooaaf 2 FEBEL Augaf\ YL The SALGAR AmERHOLYER, QRERS Sliaddme two
main &@édcties he frst @@fe%@@ﬂﬁw@lﬂzeis geadific mmgeat arftimena (ST Athose found
attack. The second category iInvol ves tunpr associ ated
exclusivelyi igethe t@?mA):?elllsc deh fapuesent an iderbtarget fos apumavagattack.
sonme normal ce in which.th [ [ .
The segaRRicpiRaDRe Ereaduish ssrodaies Afigrsddred: D iiaund g fumor
cells bUF 81s8%n ESm Y a8 HEIRNN WHIPE HiEhhshtftA @B A BRAliERVE Expression

of their molecules enable their use as to distinguish tumor cells from normal cells.

[0045] The purpose of tumor immunotherapy is to treat cancer efficiently through
the control and enhancement of the immune response against the STA and TAA. The
spontaneous remission observed in some cases of malignant melanomas and renal cell
carcinoma is evidence of the accomplishment of this goal

[0046] Tumor Specific Antigens (TSA): These antigens can only be detected in
oncocytes. These antigens have been identified in tumors from experiment animals as

well as in human proteins from a viral origin, mutated oncogenes and proteins related
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[ 0045] The purpose of tunor inmunotherapy is to treat
cancer efficiently through the control and enhancenent
wo@Roobhe29iTmune response agai nst the STA and TARCT/Ukm®05/043985
spont aneous rem ssion observed in sone cases of

nant nel anomas and renal cell

to malema@g pbeneipessPaBtRwpHs M’&*ﬁmd?wbﬁ%c' noggl [OUG?@GPm‘C
cific Ant TSA): Th t
instabi ) GpBRTEIE of GHUGAIR LA These anti gens have been
[00471 d@ﬁNe' éluaéaﬂléh bflmérp%tﬁwapa RFRRE hBGEN pws@mlaﬁoﬁsehmbh the

human protelns roma viral origln, mut at ed

major memgﬁnﬁﬁlbﬁnﬁl complei MHE taTetile em[nihlrg rthatt it eltered, cell
spont aneous nut ati ons probabl %/bcaused

membianetRipiaing ¢an be detestesrasantiges H%\P% r Cgfémegﬂeﬁ fze® prqteins

ucidation of.th t
may b aE MRS E o SgR nd TrlY o DR EP SERMBRRHET Tpyeh derive
from t}?éDEﬂ?l'u?a?Y c(é&'r’@atfcﬁl Jf &Bbdofic PYeteRis lh‘indt zhr@tmm{edqmtble peptlde cleft
altered céll menbrane proteins can be detected as

of the %ﬁr’(@ geviscldat Théseqpdptides ao, tmgﬁtbemaﬁhl ﬁ/&dcpn@teéukes laﬂi%ry
f
transp@feli%io 'r:ge Spe?lfél%f%ﬁ;ﬂuﬁ?prr nt | SQﬂﬁquQE Ep}fqﬁglg Sa potentlal

r a t is
SR AR et
functloﬁ{aﬁprdt@&qwéﬁfurﬁ‘btt &eliied el eyl emutatirey altelgrspompbedist o
he cell surface. Therefore, any abnormal cell protein

potentlaeklyaa mua:émttuair?rlamrgale agent not onl y t hose proteins
etected in t nbr an
[0048hy GhEmAr AFoS AGHOTIBEH (HYSEBE Ay S rre%eﬂa mglpgigs that

in
o g PP I 08 R S
quantit4RRorG@hsin® le@ptés€18ns vaeltwm With extmress dide lmy défferentiation

normal cell at particular differentiation stages. Its
markecp) @nti doabinetion of bath ¢ﬁefdb©54§¢f@hf§if dhres identifieation @ﬂwthﬁn th

B
fh
o I Pl 1 LB R e et

tissue. 611I'Ee @,ﬁfee'lj U§ itcabbyedensst antigert (@BARNt-fetoprotein and
al rmst undetectable in normal adult tissue. The

MAGBpuiteinyfpmilyse includesd raihés kiod ebapbigens. ant i gen ( CEA) .
a-fetoprotein and MAGE protein famly are included in

this kind of antigens. |mmune Surveillance [0049] A
Immune 2preeifloPce, onstormed cel | presents antigenic

[0049D ' oA%err]lgtlga{llfyft?z{n%Pormelgi cehi presents antigenic proteins different in their
quality or quantity from the proteins in normal cells (respectively STA and TAA). The
cells and humoral components acting in both innate and adaptative immune response
play a role in the destruction response of the transformed cell and the tumor once it
has been constituted.

[0050] The cells involved in the Immune Surveillance process are:

[0051] Natural Killer Cells (NK): they recognize and destroy MHC deprived cells.
These cells perform their function through the formation of pores into the membrane of

the target cell. These pores are made up of the self-assembly of perforine molecules in
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quality or quantity fromthe proteins in normal cells

(respectively STA and TAA). The cells and hunor al
weewpoent s acting in both innate and adapt at i RET/USID0FI@13985

response play a role in the destruction response of

the transforned cell and the tungr.  once it b
the plagmatie mqm‘@@ne[ ooBogtrughered|these; e %i%ﬁ@&lqwh%’fﬁ@m?.lf%&gél fo

complREYCY RBNR RIBRET Girfrafl R thbe MACHER wHibh eSO drfrymes
of the gﬁ%?\zmg %yn}, Scafkhg rﬁa{sbefrhefa@ﬁ%ﬂ&noﬂ REOMBES F&eand TNF o over

pore Into the nenbrane of the target
the turiét ¢ell stifese cpﬁst&ateara&senad@ mygehahisttheBetH 6f thesephéyoroéna
perforine nolecules inthe plasmatjc msnbr ane.

actlvatgtam@mse hesetratalviicenqtyities capsrelpathaahwsnsg o &ﬂs@dnolecules
are aCttl\H Pgﬁ f@;}g d'{){}%’ﬁegr%gﬁ neaﬁteslg SENBhLE %tk?er%%%ﬁ the

ynestof t he granz

naturapﬁﬂere&?lh |a1éoQ‘ﬁ§J'fJera-EE en A6 LMRbty @1 aatibbees ﬂ‘ir@&’é&d%@,@lrﬁsﬂ ¢imor.

a over t tunor cell surface constitutes a second
These ﬁelishaaihesmO Bot tunedr delissefaphdmonen thacks veaieetcap epd@@hge the

These cytolytic activities ca sed by t he .
above pMDtiesled dulieBhenemgne (RIS Fos Pé%‘@é’ﬁ’&’v §H§ Thls

actvit: FA00SGP LR, Bolo gL o aloiie i Pampnd e e @@‘#%E%Sd.‘"e's' -

[ooszf' 5 ﬁﬂtkégéﬂf\ﬂ%tlow NPE-nal@BRillELEIS badb@leaht endifi@esponsible
unor cell surface through their Fc receptors and

cause gﬁﬂmuchenaﬂ@waﬂymniuoed edmboy telts grttestoaib hamoysanftbeir pgset and
as t t TNF k

they avpatackey g actism epBlealeRpRRTd Bte kR dison deiking

potenti@l{%er Iygé ﬁz 18%D§ﬁ%]'}fgélﬂeﬁ§[{ gﬁkcéﬂe%g:r:% t@@a%a"ﬂ&f LAK, Leukin

€ ei n respons e cause

Actwa@éﬁﬂt{ﬂléﬂ' on of virally induced tunor cells and snall
tunors in their onset and they are activated by the

[0053act Tlenondodyind dedtrrabing aarech innater NEuksporze 1511mé\$te¥eldemkth¢s€veﬂ

potentiate the | c activities of NK Cell NK
lmper@am E?a]P@S@féﬁeo%f MHGT mieebreDaRR iRk OBy b Aresenee does

not mIN:Q SI%)%O? WHe Tt%gsi ? Qgg g% ttlf%lgﬁé tarcH&l{Q Bintuﬂﬁ)ratﬂ{)écfe}{&?t e

S nni even 1'npercepti
antlonl'ié%SGnce of MHC nenbrane proteins. However, this

presence does not inhibit NK response when th| s is due
[0054t] o Phedcytic celis fTihei dells vithtphmgocutio aativily pessdsh spreaiic anti tumor

o RO L i D 5 b BB g b T
lymphggyﬁt C’[?lg aé) gelg.slc%% 4 AL SRR RBGYNGE B IP26hes WiRroxide
radicals, nitric oxide, and TNF, which destroy the tumor cells through different
mechanisms. However, their most important anti tumor activity is exercised through
their antigen presenting capacity, mainly by their CD4 lymphocytes presenting
capacity. It is known that the tumors do not have MHCZ molecules on their surface;
therefore they cannot show their characteristic tumor antigens to the helper cells. The
activated macrophages can perform this antigen presentation and induce the activation
of both regulatory and effector CD4+ lymphocytes. They also present antigens to
CD8+ and B cells.
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| ynphocytes, these cells can transfer into the tunor

cell: lysozynmes, superoxide radicals, nitric oxide,
wW@nae/ 06017 whi ch destroy the tunor cell s througPCT/US2005/043985

di fferent nechani sns. However, their nost inportant

ooss b B 3 B LS L LA o
o o AT SRl R S TP oo o

1000 &Y CHOANYRIpHROWSs el Beca gy 8Cthey, s Dendii®Celaiegisidered to
to the hélper CTells. The activated nacrophages can

be the peodt pometrtal i thet orgenispr. Exertoahisghewnhave heee esediwith
activation gof both r‘egul at or ana ef Ee&t o/ \%# hei
therappytigRampses T hesiaye shEEnily eqrvidergd g BAs adhvass singp dher
: cel I s. [0Q55], Th k] ldss 03 '
st G el SRR Al L iR RPN, T MARune yster
againsPirRSRdrN T HeaakblLsrea® tHeqafRndf iHd tanasl defls inhibitdrgue
dendritic cell can contact up to 1000 nave CD4
secretibysipTibe presaglandinecBGES afd LHDsecteiionpehthe fuineordedvies2
are considered to be the nost powerful i,n the .. .
negativg giiestoiver theemperanhiages hwi&v& fecarngeattpr,pt iphiditory (and
he t r S : i |y consi dered
gl S GREYLE RN oI RHbRAL | ¥ con
[OOSGZr i frhShédytds: G kiRt bedeffBlantiuimddvsless playeatlbst T tymptiocytes
ny I nmuné system agai nst the tunor. These cells are
of effealos graue CD# gred G338.t Hibe eppearape¢ padidenelopmany of their suppressor
secretions. The prostagl andi ne

, TCGF b d |LI
T cell BB laPRMITBR LRI Ghahie (4per Gt & WeraslaToqpsgad all over
e oo TBEAPHPEET: Dl PSR 0 sroputtin

of CDAREHHReS Hawirtf a CHZZ pbsiive 2@ lin theipbelLyieasirande The
nost powerful antitunor role is played

by T
effectdryragposytofJ cflls ireeidy kitls gxrogpce(ﬂmndrm:ﬁ@&.s thegest of the immune
appear ance d deyel opnent of their, s I r I
systen GRPRLPGNS L STLORAY SR e B S R B P8
popul?‘@c%%‘:ig %Btiéesr? ﬁg i, @Hes@ﬁglﬁ%lﬁkgfﬁ%?%e PHRBRASHBR 1B SAK) in the

ocy een C as a subpopul ati on

patien® peBphetay BRIMG Bue alsbaw ity tanGDAS pdisitdelle ABpkevioudly
their cell nenbrane. The effector response of %@gells

descritled, €GPfhycelt iakctigity isrtbe neest inspariantzast egaitds Sluardity aaq agglity of

_the inmmune stem c nents. The titunor | Iy
oS s TINE B BRR epl e I8 5 UBBE PN
b (i8] BAY §inP& BimBR! &S hefeRStess MHC Il
perforgrﬁﬁﬂ)y 'F]H:et %%p%?t% Pgmgggb%%ﬁeérl?%jher al nbI ood, but al S}E}ﬁiﬁn
moledult®. (OMEe édvtidry] ejtbikicElckls caAsrepoenizouell snidgessrin aelMHC 1.
CD4 cell activity is the nost inportant as regardsf
Howepeanini regulan dondiions pndfdue to their lack of co-stimulating molecules,
tumor cells induce the anergy of CD8 cells specific against tumors, As opposite,
activated CD8 lymphocytes do not require these co-stimulating signals for tumor lysis.
The lysis mechanisms they use are similar to those used by the NK cells: apoptosis and
pore formation in the plasmatic membrane.
[0057] B cells: The potential function of the recipient’s response to tumor immunity

used to be suggested by the occasional detection of reactive antitumor antibodies in the
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antitunor response. However, its action depends on the
antigen presentation performed by the correspondi ng

W@ p®weioeddized cell, since tunors do not expressPOFACSI005/043985
nol ecul es. On the contrary, cytotoxic T cells can

pation} e AT 5P BSIY RELRRapREl e dRRgroUah antibodies
ADC@)o ’l'%te' JHLI)%%%E%&@%’[&&HBS% dHATR R i) tﬁg%fﬁﬁle%‘?\t seems to

anergy o Spech i e agal nst

play a%Residl@in Betdritmlidr fI@Bt | iR e¥i &3l eepatidherite guippdyt the idea
these co-stinulating signals for tunor lysis. The

that a byexific amiiiatyi attarktme’ghedslmcnﬂ@a® taithe diseppetiasee @f die ymune

the NK cells: otosnsa ore f rmatl 8
respon REABI B G BriBLS PB0 18 (G At P JpBhppEiiations
resistah sqggeﬁnécﬂsnfsﬁ?' RECAHLaS IASRORRR cefls belBRhi SENBAY their
Used to”be suggested by t ?1 occasi onal detection of

destrubie®e by WK aéllsiif sifitodiey gdredatesiisappehepatictnhe SEEr lmnmplexes
The fundanmental action nechanismis cell |ysis throu

gh
in the gelt mepebrese (IOETHL mwh@clanah adibodigsasucheas hereeptimagainst the

hani sm | ene a lesser
protei f B1Fagdied TEREr EHKH e SaUETery ot e fispdpehtc ERnd
comm%%‘c@ﬁr EJEE nfﬁi MRPALLL id %&éggé ith QQ% 8f $RR&lI{ b ofNid PR breast
attack on t e tunor to the di sappearance of the
metastaRBiaed HesPDASieasproved §s drdragedic dseder theneeatriemd of pytients
negative sel ecti on% popul ations resistant to this
suffering fogn thie kandigion. The secasideairth efﬁ%@ﬂf@??dl@q’ﬂétm‘é@maéj which is

eSS Rl ST e PR Bl WP
succeéﬁﬂ? §3oi mettglfat&%h{ oﬂB%BH@ma@e@ﬁ{é{“adﬁBBQ% Q& burrently

|es as herceptin against the protein of
underQihﬁQgB@@/dﬂﬁRﬂeNEU have been devel oped for its

t her apeutic use and comrerci al sal e. Th| Ieiule
[0058&]x pF umos EelldnrBYpelpay Haineer qelis BreseRiev i I sgle i sthich could

t d h FDA..h h
M R TR o
lymp Pf@stthé’t"banﬂ&@o%rﬁ%’ﬂ‘f&s@fanh@é%%a’ifétbéé@n%cﬁéte'dsin blood adjacent to
uxi mad is directed agai nst CD20 cell

the tudﬁirem@'saa ard uaatse itd geserate an kffgiand affectot firtction agairséitrey

successfully used for the treat menh:f of Bly mat
ﬂeoplﬁirﬁeTh%tﬁYﬁomaéfrhé?aéteé@F?Se‘?fth%r?é emlﬁlﬁlu% em

vel o 0058 | 5y
xS AP R B PR TR s o
their s%]frfaéé’s & HHTIREH e adsH (WhYTREy ESSRAPTEsentigVATP to the CD4
t hough the | ynphocytes ™that can recogni ze these
lymplaotitegems! thay @osess aisulr MEE | aomlblem@xmdqsaoent to the

tumor, these are unable to g e an efficient
[0059 f dhessr PropgEtgsgodyed mblp% o?fxﬁf cell ac’uvl’cy,I arll a poor activation

response in CD8 cells. This last phenomenon is aggravated by that most tumor cells do
not present co-stimulating molecules on their surface. This lack of receptors for the co-
stimulating molecules causes the development of anergic CD8 lymphocytes.

[0060] Tumor cells highly secrete anti-inflammatory substances. Some of these
substances have not been identified yet. The prostaglandine production acts by

blocking the activation of macrophages. This substance can be inhibited by the

.13-



10

15

20

25

30

neopl asm The cytol ogi cal characteristics of tunor

cells explain or attenpt an explanation of this
w@b@noenbn: the tunmor cells do not have NMHCI | PCT/US2005/043985

conpl exes on their surfaces and that is the reason why

th t t their ATP
concormifaht M THYsHiaRO N FBBICIagRE P CORATRR DALY CLamgnLels can also
0059]. . These ,pr. Le rad i DRLBLE f
procl 030k PSS 5] bERIPIEE Yo SRBHAL R SRS conol
cell diffddbstidtfH, RIS BcRIG Rt &l difféden®BESn ! #BDflso lack
cell's do not present co-stinulating nolecules on their

negatiseirdgatationTdigsalt ac ks tf comtoelpirodsctioor oft the sgoitesindfdhisng
nol ecul es causes t he dev Iopmalget1 of anergi c CD8

substangerthess eE sturmsdbat shawothegarpllel behuean hedpgiastatic potentials of

ant i -infl anmmator u - h
pancr i b SR b BRSSO et Y854 AGESs e
cytokilsOFHe i irRBstagipdridvit BERGKIsAE cbhgitidhtthy ahtigén Besenting cells so

macr ophages. This substance can be inhibited by
that theh éndunedtiieteapteasate mif specific supmesson unphegitescagainst tumor

. COX2i nhi bitors. Tunor cells can al so produce a great
antigeBfpunt of TGFb and IL 10. These cytokines are
I al . ! LS e

T e R e

technifli@yfoR k1§@ iR ekltRAF i Rr e thiaior eBlishgraésatied dse detailed
control production of the synthesis of this substance.

study Fhiheerdigenit aminpssitidrao! eliotoxichE celisrightiing beaineidhe mhrlanoma
_hmetastatic potentials o ancreatic tunors,. Qreast .
Peptidpariiese NaVE RS, et bl Rt e s el dnAie cgtigens
h . : . . Lot _
e 558 el TR Tt IREE LA ey e s
The filsPgHE bR cARRERIRNE G0t fisPificherst AHigpnessith can be recognized
| ynphocytes agai nst tunor antigens. [006 1] The
as cytolprinT celtse Taeisensid fintiogweasrthe dal tbatssydetemcah iy raphestes
.The techni ques for, the m x culture of t r and ,t I
reacting pgAnHAVEHORRIR SRfIGeRs atalieNBend iy ool T SERTY Etite
C . ' t o [
beford {3RAGEA BRiGinsi A hAGERICUARF DG, TR QR fiiting was
the pdsIBILIRE bEtHeZGedaibio6 isklectidriiiDvitrarindgessiblhale g viuo afithao
aci d sequence. There were three inportant findings in

expresstoesef thieselhatigerbrdiet tortbe poesenceref spreificscialpical cplisadinese

., fiv i fferent, anti.gens ich c be recogni zed.as.

findings S frchome Tor i Pr IR REBBAT PhATe B UL Tnd | dgngs reveal
t tHRBLnBYE A 8! fot hibht SRS A&rA 9 ShdTBEA AR about

tha an?%‘ae%sﬁ%o_ not éépgﬁgﬂ%ﬁ@?% Thi s guggest st ha’iil t hea .

the pdasibiite ofesledtieidmesttdeliemsvias ewhich dontdinoges iecoghizad iand

vivo. The third finding was

eliminated by cytotoxic T cells.

[0062] In order to be able to grow, a tumor must generate a series of dynamic

escape mechanisms. If confronted with any antitumor strategy, the tumor responds by

its own adaptation through the development of a new escape form.

[0063] The detection of abnormal molecules generates primary humoral immunity

responses through the appearance of specific antibodies and its subsequent destruction

by ADCC. The NK and polymorphonuclear cells take an active part in this
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the possibility of the negative selection in vitro and
possibly also in vivo of the expression of these
w@niosneas7 due to the presence of specific cyt oPORUS2005/043985
cells. These findings offer hope for a tunor
i mmunot herapy. At the sanme tine, the findin revea
phenopjenon h&semam:%g@ aeegtion ndhe pogHiajionfh Bﬁegﬁﬁlé wi fallow or

.nat: d, th - Loi Li :
even RAER PR RGKeRET, RO A ARARORF U Ly e, i
phagot§e8id i #igsldedieb Rl s HReedH desdrifdosdlidminG ity saspbAfbagainst
In order to be"able to grow, a tunor nust generate a

those idaicelbilarf amigeasivehiels cgyebarpresenied s class [ mooleedes. A new
Wt y antitupor strategy, the tunpr responds its

selectifh! SRR RO HLEHE A b oLt <& SHEw Hhshpe

molecif@h§ ca{mggcfl3 %i.Tﬁﬁaﬂﬁttﬁg Eél?&io‘?}f of RN Al higﬂéxeiﬁtﬂf entizﬁion levels
generates pri‘mary “Hunoral “I'nmmunity responses throug

is direbthereRRBe 86 S Ricdass REHibRing tadtbRdbesh @nhtédeikin 10 and TGF B
subsequent destruction by ADCC. The NK and

produperd Yyrthehonoc Teese sebdtandeaedune the dendripacellsise that they

t hi sphenonmenon. Thi.s i nduces selection in the
becoms,iaTRIPEYPIdNe SRESLS SWPRESSHy RIS ThGv s asipn Enables the
deval XU (GURLESSH A, 18, BES YOS A5 g anc
spreadifg in avssutedtdesidndTtess theipbelic @dpwakhed, aed byt immune

response agai nst those intracellul ar antigens which
systermrananteulpties sitiduignere these dynamisasicelt preglatiang syl fail, since a

R ECTHC NI TR e .
selectibh Eﬂ'{‘eb)ﬂmetn%.eaﬁt? [t§ ﬂﬂsgg}@fnt fﬁfﬁhcfl_esin"‘fe'étlﬂtﬂo? B86ng time. The
I ndi ev [ ly re

erentiation SIS rect ated”to the

percehta6é &8 8n6fs whidhbeddorg tbabe acton sfigBirage inmineinbehdeamy aPproach
and TGE b produced by the tunor. These substances
is of lasathas @0%heregerdiedstihe effectiveness anshenaragpf His gpproach. Therefore,

RTHCE T e TR
in ordEHHjélg:jthb %sﬂ?%z Sfo& iH?ﬁé bBbopti%telfim@r owi ng and

Spreading in a ute freedom Those therapeutic
approaches, based on i mune system mani pul ati on which
Immurptheeapbhese dynami cs of cell populations will fail,
since a single way of action by the use of a specific
[0064]ecAlhough thealisstisdmniendsfstene inefier imaddqsatedotcoairol tumor
ﬁhenorrena and its subsequent failure ir results for a
growthoiigra ieeseverad indiatert elgbe prstiblgonaniphiation asneroygment of
. the action.of singl e i mrunot h 0 ' f
the e iR 8 arde SoaRPL LT R BRR R SBRECG Meitalimg,
preseMe SMHSNARMIOAGHor AREESTSTh Brosh of HEDIURASH lls, Gthe identification of

techni ques whi ch contenpl ate the descri bed dynam cs
detectabie, thmuglsiedffective, host responses; and a better understanding of the
mechanisms by which tumor cells reject the immune response. Recent technological
breakthroughs have generated new potential for tumor antigen immunotherapy.
Within these we find: techniques for the isolation of lymphocyte subpopulations,
identification and purification of tumor antigens, development of antigen selected T

cells, increase of immune responses by cytokines and the production of antibodies

which target the surface of tumor antigen.

-15-



10

15

20

25

30

in order to elicit the desired effect in the
appropriate tine. |nmmunotherapy [0064] Al though the
whomb/o6291Tmune systemis often i nadequate to CRPCI/D81005/043985
tunor growth, there are several indicators of the
ossi bl e mani pul ati on and inprovenent of the imune
[0065£ys1EP@Mpﬁ0@1paa}amtdqua%@/l/fdé}T@@aleﬁatuv@éﬂﬂéalaenss@ﬁ%ewed
t hese .are: . the presence,of identjfiable tunor antigens
exclusR RO trfoxFis Bl el P ReedRt i 11 cat i on of
[ooesgetmé AP rah PSR ohBELHECA AR REP B BSssIHNY A
etter understandi ng of the nmechanisns by which tunor
targetinglahd desjregingtthe timma Specifipturser aiiaties okibienighd dgiodee

b kt h hs h [

could gieatarior e Rsmi MRy e Tyt A Pae MK Gl FRUSR thelt T receptors.
t echni es for..t i | i fol -

inorab SETLIHER Gt PR ARIABKIE of s o membrane,

should BERIuRN TGS fSis, LMRIse Bhulize@Niihdba seRlcrRet &ttigkn. Then the
cells, increase of imune responses by cytokines and

mouse $1gplgeroureriowed afndaits issoel dissosinied Ho todiajata lym@yfaa@él
susperpigne) | RegamioCy BFe AT b MUPLares Fagea Tasedieiine roduces
IgG. '1'$1rﬁ eo%%mgd thg/bha)gep 3y el gﬁ}?lnig chlllerﬁ %Eﬂcﬂﬁé’.vﬁ By CL[I’[QIQ%?%)% its

appear ance o onal™a es suggeste e

dilutioBQsi54 B6Lwbly c@furk et The fided disadediyérgdtineutivamia; as to allow
Specific tunor antibodies of the right isotype could

a few df theot int enrﬂrcwepaﬁmgt.él‘ Hey ax thesi left targowar meéumgnatant of

each GpRRETPRCS BlRPCA PHH o aRiecm e Bl ipsnpitd

antibodfds! TH@H%@Q?%‘ S%E&lﬁlng clpcﬁﬁécs%lﬂé‘ Oxpdiidef arLJ‘th% RJdRES antiBody is
muni zed Wi the s&lecte ant?gen. Fhen the mouse' s

analyZ&2H te&letdrmine Mo ¥petifidit) anidefféctivoresdiis savigalzireh tiffecdtt diumors of
i

a | ymphocyte cell suspension. The |ynphocytes are then
the safmeseall type hutispmsdiffetant patigelsotdter Ha@,r’igfe selgeies qlgpes arpe

T A AT
these Q}Jﬁ%ﬁl{%g&e{hg Lﬂl?@?)ﬁ GRILSIA iﬁé’e‘?fnggtﬂer‘F@HSHio@l e dntibBdy is

ew o em i n eaclr conpartnent. They are then

replack@fdy & singla@\Wnaitbrh heinsatperigial tiet ardfgeainith of dhipandlreuie will
is analyzed in order to determ ne which cell clones
decreapen&hesecareanallpd SHnemanizpde @ntibadies.gG secreting cl ones

oo PRI LSRR T e e
antibc#aﬁg %ﬁg%ﬂé@%e‘?&éﬁtﬁ{ fohthd # ot bgisP 8dRe8 ET this '%a)ﬁg@o@yu teacts

erent ‘patients. After this, the selecte
to theGb&dR6r 6f owth factor HER-2/neu. This receptor is over expressed in almost

one fourth of patients suffering from breast cancer. This over expression is responsible
for a HER-2/neu induced antitumor response by T cells, although HER-2/neu has been
related to a worse prognosis. The herceptin is believed to act by blocking interaction of
the receptor and its natural ligand thus reducing the level of expression of the receptor.
The effects of this antibody can increase when combined with conventional
chemotherapy.

[0068] There is a second FDA approved antibody known as Rituximab which acts
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expanded. The anti bodi es which are to be used are
extracted fromthe supernatant of these clones. If, by

wao b@eie®1df nol ecul ar engi neering, the Fc portPONUST005/043985
the antibody is replaced by a simlar one from human

origin; the antigenicity of this nolecule w || ,
throughdbe sgeanitioresbChY 20.cHNf isdve ipntie sptment PhBdied yon-Hodgkin

006 The FDA .,has rece rQve S
mphg e e ARG BLP Tt a0 e S fdgessmppoeste
apoptddie treatment of breast cancer. This antibody reacts
to the receptor of gromh factor HER-2/neu. This
[0069] eCEm pronicslanak antxqdies sagugated iwithsemissionfradicisptopes have
patients suffering from breas_% cancer. This over .
been ysggta ¥iUaHZ9 BInpQIs b 957951 te TR Oo{’fpmff%f?éﬁl%%rﬁeamﬂde
diagn%ri]st i tunor response by T cells, although HER-2/ neu has
€én related to a worse prognosis. The herceptin is

[0070p€! InakedirétanReinel subtasiul Agndnredtarhit athohohbelonal antibodies,
receptor and its natural |igand thus reducing the

anti idictypé aofibedips eesé usedifo target tresed? cells Whesediragneglepulin
thi s anti body can_jncr eaﬁge
py.

expressgh s Ep1sesRONdg idigapaplhe ﬁ%ﬁ%@]% %ﬂ'@?@%fi‘w Qtfr@éaélar%aads to

iR LARPAEN RO FELROEN MR YAtemBo g sy
used ihHBe {HigdttFRMneaf. Thisedde rapreséiod akilenrl exapipderal gdietic instability,
uni on and grouping of CD 20 shed a signal that induces

whichlaflopldhy treatiperptadiedion by3eE9Y. The nonocl onal anti bodi es

073 A TS50 T LSRR B PSBRLHE Furmor

selectifd %ﬁéﬁdc‘? é"}%qltiBBgf‘éF de. HeAaBaR cht kﬁlﬂ%\n@ﬂ %éllg aftBerddriogfonal
I'nfornme ul 't t t t I

SuUcCcess unor reat nen nonocl ona

antibodt ukleflia@sl, tha nihéffitidhbpargratiohi diaké aativedeinithedutrmr mass. The
~ target those B cells whose inmmunoglobulin expressed _
first proféern sorlskpo freiinentiviavniged by birding pdexisdetthgrntibody. This

reat ment, general | ds t 1 ssi on; t th
procequiz BEraes f TSGR SALST BRI RRICEH U MR R e
indica®¥ fR Y lﬁfé@éi:ll.ir@ atdBcinBichhf AtaneabERAbmoHAk $06ASBoth of these
represents a clear exanple of genetic instability,

approabhédveallrowse irternatiesionest the lausibody by as torallow[separblion of the

~ QO her problens presented guye the therapeutic use of
toxin melenule el thecansibodyrrapleselede the, endesydis|compartment; thus

e SR S5 54 PR LA AL, o et
[007ﬁen?Woa(5’éh9f‘ a&hyt BRiANdL N uddled BforidéBial BREBodiES fnply the
union of the antibody molecule and chemotherapy drugs, such as adriamicine or the
union of this molecule and radioisotopes.

[0073] In the first case, the monoclonal antibody specificity through an antigen from
the tumor cells surface concentrates the drug in its location. After internalization the
drug is released in the endosomes and exercises its cytostatic or cytotoxic effect. The
monoclonal antibodies bound to radioisotopes concentrate radioactive focus on the
tumor location. Both of these approaches are advantageous as they kill neighboring

tumor cells, since once the drug or radioactive emissions are released, they can affect
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first problemcould be frequently avoi ded by binding a
toxin to the anti body. This procedure generates a

wo egoeoital | ed i mmunot oxi n. The two toxins pre¢BEUSIINY043985
indicated for this procedure are ricine chain A and

Pseudonmonas toxin. Both of these approaches require
cells whigh arepdiasgnt tathioss ubited Fféa%ﬁ*qng’ody so as to allow

eparatiQn of . th 0. '
ooraf e R e e B 3r B E R b Bl aRRK torcet of
monodi§i bhabbaids OA rEh8rdrxbbrédial daneetcdrhbe ke emgndugh a
ki lli ng of the ceI_I . [0072] Two ot her assays which use
monoalmmt D llag:ibgd(yj mmdiolattmwl mmltdéct)@gﬁne&i h@Eﬁnl '1}1'115 meocaduee isgfurrently at
) e antj body no| ecu and chepot hera rugs, such as
a trial siagq farithe AEagsosRRd, P@rpyoqfqgﬁi“:?oﬁlﬂs ule and
radi oi sotopes. [0073] In the first case, the

Dendr?ﬁ%oé%ﬁga' anti body specificity through an antigen
romthe tunmor cells surface concentrates the drug in

[00751 tHe %%g%!b% Phs'g‘l‘ggﬁr o Y Bl KBk R talf‘lﬁgéirﬁ-ﬁbgeéeﬁtin% cells that

eleased in osones and exercises’Its cytostatic

naturafly figeRhasigroeddksesid. deliver fopeign laatigbnsuntd Bdahges” bignal to
to radi oi sotopes concentrate radioactive focus on the
lymphtnodes foropresendationBte A asils ané génqqup@gé Baaroigcdive immune

S SRS Y P BLREL 0 W S Scr e
for thetr o‘é&%%.’T-E%ﬁ%‘tirﬁ&l@ti@@f Bet &FH&H"IX\M% cLidrR iR dkiAGRIM other visceral
oseé unite o anti body. [0074] The CEA,

organs; aHere paldeeridog@rer peshedene xadpdtheofntigemsy amdhthegen
. target of nonoclonal antibodies. A recurrent _
intraderaal injection sfeictbey cun bbested witky anticeRs bagkean shawa te ipgduce

regres PR OO & P8 GHEr SADI AL A 1 SIS for 1 ho
[0076&??2%?@%3@% R Rirbhi BNewr s Dardad GMCSF

_ ave been showi to’'be "Wt her
influel¥Rtitsr vy diffetengiations Bisie tist agokiak|sotrivaes thatprobfekation of the pre

function to process and deliver foreign ti gens and
differentiategdprms pgddpvors she yeleaserns desercghls st 3?35199 SHRao T

one g S0 S AR e
respoist‘éls %ngéﬁlepp SRtardParel R8d B PERR8siAG ahd @Rlibery of cancer antigen-

tion. normal ly are resident in skin and
specifietfaeéings.scer al organs, where they woul d encounter

pat hogens and ot her antigens; and fheir i ermgl .
[0077]nj Eherppautis cancer wéyclae%b@@és%‘ée%{rt’fw c£tls ﬂé@ﬁg@eﬁf;@ with tumor
. _been shown t.o i nduce regressio - .
antigeg§ PyESEAR ol ARREn MPreR Pror el e cOR 8D Wy in immunity.
DC are found throughout the body, particularly in areas that can be portals of entry for

infectious organisms. Numerous studies of animal models have shown that DC loaded
with tumor antigens could protect against a tumor challenge and that DC-based
immunizations could slow progression of previously implanted tumors. For example,
mice immunized with dendritic cells loaded with antigens derived from the B16
melanoma cell line could prevent progression of implanted tumors.

[0078] In order to mimic the physiologic migration of DC to regional lymph nodes,

DC was used by different administration routes: intravenously (IV), subcutaneously
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[0076] DC conmes fromthe bone marrow. L3, SCF, Fit3L,

TNF and GMCSF i nfluence its early differentiation.
wabios/0b2st cyt oki ne pronotes the proliferati onPCf/US1005/043985

pre differentiated fornms and favors the rel ease of

these cells to the bl ood stream Nonget hel ess,

(SC), iptadersual ypmt@fpdaﬂm iptralymphaiisaiss @ﬂ@ﬁ@t@%ﬁﬁ@aﬂvﬁg@ﬁmﬁ’faﬂon

of el e o SPANERS OB oGBS PR iR e
1mmuﬁ4£’éﬂan@el% thﬁsqgwﬂmeﬁ{y@@ﬁfafsincus@a%%mmnmahamoom the

dendritic cells (DC) "l oaded with tunor antigens have
chmcab@epomn‘e te{deCiwalccinatien &s hoheespondenpati¢rds.cent ral rol e
y in immunity. DC are found throughout the bod

[0079bar1ﬂ|9@0?%?f1,l poptDGrassineRased ahkidies rverqliawed this appradinate

ect i, ous 0 f
scherni T 5o 0GR L MR MU £ T B ction o
these DQLHrQ REQHRSH faRk TRt itnhkiRMtionhalHilenbe rémdirideats
DC- based i nmuni zati ons coul d sl ow progressi on of
cryoprpsa@ved fol lter mpé e DG amdoaded:wrthéﬁaﬁph@en andéhe loading

i mmuni zed with dendritic cells | gaded wth
strategyeiinierrst PHAT th ENELGIZREPR IR USE I SP%’[E%@?@* Ragie i

perforﬁq]r ﬁﬁarrﬁ:ﬁstb %&5} yreé 5@&{ %j tHa @E’J BC \#&%@ is & a?et &ter

ogic magration to redion

thawirdg TR i8eslasterdtdt oraRirasadid imehi frfietontis adkhows! bat gererally
routes: intravenously &; subcut aneousl! y(SC),
they armguvanl evenl 19 3|vmekanB bhg}ed Wﬁbrlgekeﬁﬁhb@nféﬁﬂnls)afe Hisdpded as

sl S o on o e nete 8l aady
to mo}lpgr fhm&{tfgn' ﬁﬂﬁ?mhﬂe 'ir&lp% sV EHE oo&ﬁ méc &b fsivts R¥mune

I NMMUNOS nprove the C I'nical response to

ana ys@gzo\/ﬂﬁé ififal bAstluch epebERpRAsIETepatodd R pdridintdd. | A variety of
general, nost DC vacci ne-based studi es have fol |l owed
assays acremcn*pbenmglusaden shhisakirialaln additon tigapsuges of activily in vivo, it

s possible deBraseTie dhe detP i paRHIS R iy FPtainfia BN
produ%&% &Bgf?éétm éﬂ%‘?’&)h{% gﬁwﬂgnfﬁgdgx@ glnff%r)of@é ?;;1 th:éﬁgrmumzmg

antigept r at egy of interest prior to imunization, although
in sonme studies the loading is perfornmed prior to

[008Qir yBpihesengeing dralds generel, e vaxsinesdedugdoges w@lggg}erta@d with
N M A T
B
oncolid#a) tell dlce@0pernEhamt wrtinghatenktiblactnattordy giral vector vaccines.)
[0081] Many attempts have been made to increase the immunogenicity of the
oncology vaccination, they include: Keyhole limpet hemocyanin (KLH): is a protein
made by a shelled sea creature found along the coast of California and Mexico known
as a keyhole limpet. KLH is a large protein that causes an immune response and acts
as a carrier for cancer cell antigens. Cancer antigens are often relatively small proteins

that may be invisible to the immune system. KLH provides additional recognition sites

for immune cells known as T-helper-cells and may increase activation of other immune
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to nonitor the induction of inmune responses; but to
performthe extensive i mune anal yses on the fina

w@e@doe917 a repeat | eukapheresis coul d be perfPCHES005043985
vari ety of assays are now being used in clinica

trials. In addition to neasures of activity in vivo,
cells knpwnj as gatoxis Eliapheasteciellisie the T-cell response in

Vi &I t er m-ni Ki r ' :
osziy, B CAREACTIR BN, GG P o e grosioss
bacteritﬁr%%ﬂﬂﬁ@lytd_%e& 6 dgBades # D8ccattte ag8ins{ PBSHCABSs hii€ed to some

ongoi ng trial 1s general, DC vacci nes have been wel |l
cancer tlad:(éxreu with whe hope teat it willi tmdsy theTihemenaresponsgtn g vaccine

. trials with other potenti oncol ogy vaccines ell ..
antigens g g RISl NenGRIF RE8 WaHL BCLE B0 GURIAI UPR ARt Fliding
. I i th | U . .
mmur£05 8 MO BEROEREL AL QRRALYbel g bbn S nes

includig HedbacéafeCion@soorcil688 1] Many attenpts have been nade
to increase the i nmunogenicity of the oncol ogy

[0083]v ahﬁéﬁa;kixn R 2 (h&): i agrotiin p Héyl thegwdyisdrosyaa bystem

that may RO G e e LB aDTEs OXieTIFDH AP alHas NERIGIS st ool

called Btufhl KELDRLIE, !A'ltHBﬁéh it dchivate! tRE FRRIR .s{%rﬁ,%gpy
causes an | nmune r or

sponse and acts as a Carri'er

researchef0®dlieo€ 1L -2a1bh@ Qb nofled eabudnto Peneniatemcef teltpse. Several
relatively small proteins that may be invisible to the
cancer jivantines sesi eZnto Kppstgmonitnie tespaase fosparific sapgen antigens.

0084 Sal B Do B Bl LR RS 04 M
et LoD S ks ong] Becil e

[00857 ulgESZulios ipfarh@stratt that maytimpedye tircithrfione despades when added

vacci nate against TB. BCG is added to some cancer
to somgaecéines with the hope that it will boost the inmune

one], SRR S e St by G Pl e
Nobod?I Hed é\}eﬁlgie%%h%%@Qﬂ%%roﬁ@%ﬂnos%l%%rﬁ@?ﬁyhﬁﬁﬂn alpha

or years w er vaccl nes, 1ncluding the vaccCine
1 (thyrhalfasin)bas atliwshmostifa@pr imtenbimakibn witt2cqrider Zpccines. &Ve saw
protein produced by the body's immune systemthat may. .
that thisegent meslifiesrydncrepsesithg biglpgiralirespatse da e Agndritic vaccination

oncor 3B AT AT BT S SEh B R B EBhel ts n
i e S ERARIE SR bt Ol wiol g grponse
[0087] L-ThyintalizepsalphariuneT e Bsipansptitio thgdwsibeenoseddor its
immunaz)r;rtlcl) L?lgfdry action and related therapeutic potential in several diseases,
including chronic hepatitis B and C, acquired immunodeficiency syndrome (AIDS),
primary immunodeficiency diseases, depressed response to vaccination, and cancer.
The basis for its effectiveness in these conditions is primarily through modulation of
immunological responsiveness. This drug has shown to have beneficial effects on
numerous immune system parameters and to increase T-cell differentiation and

maturation.
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[0084] Granul ocyte Monocyte-Col ony Stinulating Factor
(GMWCSF): is a protein that stinulates the

w@e@bioé®iati on of antigen-presenting cells. [O0P8BS2005/043985
@S21: is a plant extract that may inprove the inmune

response when added to_sone . ' . [0086] . Th
100881 nf Bialiasia s AHETIATFAa PS5BS Lheagan der

' .. Nabod . ' .
s RSB R o SR AARGEAE pli b 20 B ga s
(molec@Rr RidHIMBIORS L INBW, atAY isi frodaddd BatolRNphbdepaiiteasnthesis.
vacci nes. W’ 'saw that this agent nodi ?I es or increases

[0089]t hEnHbgengiscthlyntdsgionse taodetbeced émdeium,cvieredeveds ingasured in
oncol ogy vacci nes)

healthsa( @filﬂﬁet&stm@alﬁ@éfsaﬁéﬂ%ﬁttgg ?ﬁ%&@ & @%ﬁoﬁféﬂg lrﬁ‘m sdiirédand

r evi S ) oy I . . _

mechaffY o3I R B NGt A A g FimpIaR eh ko s

possible that tByRRERbiF & dshrfradeiialabeetepusedad iptan feld into a structured helix
i mmunonodul atory action and rel ated therapeutic

in orgapit wivaras and theymeglcrofisshe swmbiane ungssigiedhr oni ¢
(0000 By e b i e R aRSSr Bbhcu 80 Ry ML e
cells. Té?%@??{?o% Bpthgfﬂ?aﬁ]i’a?iﬁttbqpum%‘ EERNGe cefldfh BARIE ifiGbaddds

i'venes ese conditions is primarily through

thymoﬁ@l@éib,%%&lﬂn@fm hATeARMINGAE nuaspe s itovteh€DS. T Thilssardt sigithesis
as shown to have beneficial effects on nunerous

of intemicllé_nﬁima Bl eacptokineserdical fananaturatiooradbumpcgigsy The increased
ifferentiation and turati.o 88] Th | f asi

predorgingih syl Wl%?q’rb}”ﬁélhg&’ef é-gqegf &bg a] nat mrgl 23|b2t ance

[009 lggn%rﬁgﬁ%wiréiﬁ&fb - off (tlDB,SCBlngféS bc%ﬁ% géltbelhilﬁatients with chronic

erm nal acyl ated pepti am no aci ds
hepatifis B4 crldatanoer. gicredse8 NK-delbact Ay in sayitiplderddaboslelsj dormal
phase peptide synthesis. £0089] Endogenous thymal fasin
humarcsubjeds,datcebl ¢dnfeatedaraligntswher e | evel s measured in

0052 AR ESH! L Pl SRSB4, £ 208 Wi
of the IYLEQ ggg@ltgffg‘ﬂtﬂﬁﬁé Sﬁk\%‘tiibpg)g xﬂ}tggéﬁsaéﬂ dhtRfefis UTHE p¥Rern &f

that” t hynma s intracell ul ar

enhant&F BRbRINS préduttiors ae. fIBNG dndtlD-2} denioredtratesthbethymalfasin
organi ¢ solvents and thus may cross the nenbrane ]
promotesas $hi ttepe of D0G0Ie Taspralse asdrinducasi sigabicankincresse i the

oo T e B TP

o003 14 T IRAOBE g Lot
thymogytet e &itf in a dose-dependent fashion. The effects were most pronounced on
CD4CD8 double positive immature T cells. Apoptosis of thymocytes stimulated by
serum from tumor-bearing mice was also decreased by treatment with thymosin
[0094] Thymalfasin has been investigated in humans for treatment of infectious
diseases (hepatitis B, hepatitis C, acquired immune deficiency syndrome), as a vaccine
enhancement agent, and for several cancers, but nobody had used it as an
immunomodulator with cancer vaccines.

[0095] This drug has shown efficacy in several animal cancer models and has been
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of interleukin-7 (IL-7), a cytokine critical for
mat uration of thynmocytes. The increased predom nant
wa apomtati on was hel per T cells (CD4). [ 0091pCT/US2005/043985
Enhanced production of CD3, CD4, and CD8 cells in
patients with chronic hepatitis B24 an?ll cancer .
shown f inpresedmuure funciien; Wany ¢anceyPatignts haxe dgpressprbeddiular

T e e

suppregn?rfof{He-t%m&_@@ytm@irﬁwr@_ stem.of the IL-2 receptor
ol low ng activation by mfogens or antigens. This

[0096patTheraxacf mechamiscbf@ctiok it qanadkplain dow thyenglfasiangn

_ and 1L-2, denonstrates that thynalfasi Thi .
improveythe chnicahiepRNsedeFERER argiIes M%@s%ﬁﬁ‘ﬁ gﬁ%@%d- this

o QBTGB B AR Bt 9,18 o oy anctr
with othBYBhf &% FbtaHREPR d&e. Benayed hastedevitinthec@dokine polarization

apoptosis in thynocytes in vitro in a dose-dependent
to ThlfashCbreachon efseecds whkcteintusn dpyelapuat eavisanmpaceinduce

doubl e positive imuature T cells. AB pt osi s of

DCto Ftﬁﬁrﬁé’:@ Qg Jaker AR RPIBSFOE KRIWPEASHY Hihor - beari ng ni ce

al s C.JI. AN T i .
oo} SRR3R0 AR PRChal Sde B b ARRAI o
[0098Lr eat deptibed hbrfie IDCOUTBHI is aasevé rapatridthéraBy treatment

epatitis C acquired i mune deficiency syndrome), as
involviag\the periedieahiannanizatiomgbpetierdanwith@ute @ﬂaDe@dﬁ%@ﬁ@ﬂS (DC)

but nobody had used it as an i, dul i t
co-cutbnsmrR e bt S ons SRl A RERE ol e Bl (ot
n i r . .

10095} 553l AL EBby 82 i ASIGR N 08 Heeishtatilen

presengggrcegssed cellular immunity, and progression of sone
cancers appears to be related to inpaired suppressjon

[00100] Ihheefemedrambydittents, theinteseysingantigrpmspntsiseverhieptures

hani ; . .

wich T e o eheet B e B e MBS

from adv H?éd 89‘5@%&%%3 derstood. This action could be
Cefared W many

: of "'the nechani sns that the drug was
[00 10?:]‘ OMYFh AR i01s adidabld fiestatrhabreat eundderlof @ells aoindhe ease of

may be related with the cytokine polarization t
dealing hwittemduigical piecei the whsbenedumgiicels @htainﬁ%’f%a%w& %g@e needle
biopsy AN Si5eEaD e TaNES B6¢ Pbt (rab YobebF PrighbRPig epted
from dsoﬁrégﬂ’ldﬁlaggl}\] tgw %r@fv%eeéséﬁz RELIEAHRS. Oh¥8e 82 Hatid2BAd as it is
mentioned below, the metastasis antigenicity seems to be different in every different
organ. Therefore it is preferred to utilize a non-invasive method to obtain tumor cells
from substantially every metastasis site of the patient.
[00102] B lymphocytes are cells which once activated become, due to their efficiency,
the second most powerful type of antigen presenting cells in the immune system. On
the other hand, if B cell cultures are stimulated with IL6 they may continue growing for
at least 6 months. This IL6 sensitivity is transmitted to the TBH population after cell

fusion.
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[0098] As described herein, DC - TBH is an active
i mmunot herapy treatment involving the periodical

WO paven622at | on of patients with autol ogous DendP@T/U82005/043985
Cells (DC) co-cultured vvith aut ol ogous tunor cells

s LSS 0 50 ok S ek
and exgaf?gxggﬁi% n[ﬁ;& %t?@epér‘g?%tr}ltl{@ wfifbloliP 1oslr @so[g)cltehﬁal%fcf %tfg%ﬂiuc

he presen nvention presents Seve
diversit@gat ures whi ch are advantageous for obtaining good
ttherapeutic results in patients suffering fro
[00 105411 vancztherldGpiira expostidswathisshytrio 1021 caqqtum@#starttlallss all the

poss1b}(%VI Sq?;]?alrglgtg%gz : nggarg ge eat nber éqiéta% t'ﬁ?ﬁjaﬁgrerﬁpeopbmc
cell po%ﬂﬁ%{og? Z’E‘{'&F%@ﬁﬂg gfet @xr Ed ‘?m EqH}‘T ﬁffﬁc%[ Merwsith a

| on TBH way,

group dh@oRakHigd¥ind Snd a@tq@meedudlmmsmamtém@wtacava/ced B cells,
unnecessary surgical risks. On the other hand, and as
whichialloiusheientmosteeffitienbeaptutecantbelaborstion tinthedafi everyat low

seens to pe different in every different organ.
concerialiQly BVelSi t i s preferred to utilize a non-invasive

t
oon E RPHBRAPUPR, RS2 PRI

to be @irectigablafedMy ble sones: thetd vellsevbrbedtiined floen.t o their
efficiency, the second nost povverf ul type of antig .
[00106] e8eseriling toet biblipgraphical sompdatians LERroxmatels Otk @?paﬂen’fs

f ceII ures.are st nmul at ed
treateqk i B o e g Bl IRy PP AT R abio b eyl Ak the
f
L e T
of patfeh@vho ke tieatyd withIBC geteratdchinaiite byadiffersxfiatide of O34+ or
vitro for several nonths, without |qgsing its potential
circulaing ranﬂogsetﬂs pra;em@dgedycthro@f wiler@Yce the DC are

oon BEFRESE e ISR g o
the Blﬁ? @BQ{ Pﬁ&i&tﬁ@vh?)hﬁe@'sﬁfrﬁﬂ&@& WIBPBMSSE af RV doses for five days.

ulatro ese antigens are presented on the T
This eﬁabfedcthe tcoliedtioer ofwhtitura agd dupnaitireciorsis iamdl aatow ﬂowm:f CD34+

adhesi ve nol ecul es characteristic of a
On the eithey, hawieh, dive i1 viw quiiere with RMCSE am%iTﬁﬁt fog 9&?%5@%%95 and
the aqeslgsgqoéfaﬁ.illoeﬂlo% ’&12 ediflPeCr’enﬁgt?onn 8{ ef%e%%rcﬁeca% 151%‘/%19@ the
differentiation of other possibly present cells forms, such as CD34+, CD14+ or
monocytes.
[00108] No significant statistical differences were found between immune response
and patient survival when the DC used for immunization have been obtained through

sedimentation or by negative selection using an antibody cocktail which excludes

CD34+ and CD14+.

Exemplary Protocol

[00109] DC comes from the bone marrow. IL3, SCF, Fit3L, TNF and GMCSF

influence its early differentiation. This last cytokine promotes the proliferation of the
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[00105] The efficacy of the therapeutic action of the
DC involving treatnents appears to be directly rel ated
W oobhe29sdur ce these cells were obtained fromP¢D0S163/043985
According to a bibliographical conpilation,
_approxi mately 68% of patients treated wth bt ai ned
predifferentalgd faBps Rnd deyash th rajRash of Wi el e
mar r ow._ban i s Lhe
oo 18 R RN BTSN A SCUHCH ottt TRin RS of
DCto biRted with DC generated in vitro by differentiation
of CD34+ or circul ating nonocytes presented reduction
[0011d] Aftedéhat?@% pp@iile 79 isTlede thendrd therapheti¢rliyaisaful number in a

blood %ﬁﬁf‘%{é :%m%éﬁo@"p%a e Sl ot SegHmie SEEath IR shat
at e f hi I
purpo et ineR: kR fon DY ptied B Bferfi TN Ritiibfooy, Vancouver,

Canad@fl TEPIIMCIPHhEhRedidiReusbdhumBa refobinadt GUEL Qod, pidduced
GMCSF and TNF for only three days and the absence of
by Cadshrh hhbaratort Heoml idrgentenat. iTheidnse ofe bdveehesendeohhdl ug, daily

BT PN SN SN LT S

e N e A

obtain¥A 3T L HEh BGoUsiaeebsd of GimNlctatdsemdhepirabiegrof shieadffeets. At that
t hrough sedi nentation or by negative sel ection using

momeat) thail® fhyn bosk taarkowiorighn éet Pastee thedioodhsiteanmhave:
_Protocol [0010 :
el B bt Tespass thrugh ey qRoURE wptssr Her iR AGRE Pogr

mobiligf?” y differentiation. This |ast cytokine pronotes the

oliferation of thepredifferentiated forns and favors

t he) rbapseagetytihabighs dut podboAntigerbPrmdnistivadPapdcigl
10] The subcut aneous adm nistration of GVMCSF elicits
ar(3) Fpey eamnopdefinegeasovheifer theyliodece plfrsiangr tafqrance reaction.
o 140t e TS Tk i 205 1 AR B e acton o e
. . 3] b ' - -
miero AR, Q00 51 e MSBSLELAOhED OBt ot forms

acquidi®f offer cRa@viedigicshy Stem Cel | Technol ogy, Vancouver,
Canada. The GMCSF that we have used i s hunan

r eddmbieianembrare recepiors puiRiacad thyy esgwies e v atdpigrating
from tgrg%g%}ﬁersgtg %é @?ﬁpgaq% cda%ﬁ%rym%esggl\éean%hlgass% r’ghrio%ggfthél%q Tﬂk@ acquire
great mobility, but loose their ability to pass the capillary walls.

(2) They loose their phagocytic ability, but increase their antigen presenting
ability.
(3) They define themselves as inducers of regulator or effector immune

reaction

Treatment description

[00113] Samples were obtained from the patients’ different metastases. Through an
apheresis and ulterior purification process performed in the laboratory, the patients’ B

cells were purified, and activated in vitro for 48 hours through adding IL 4 and IL 6.
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adm nistered in the evening (at approximately 7 pm

for five consecutive days. Wth this schedul e of dose
wa@paeaehyini stration, the effect is high in rel BET/OR0DH043985

t he nunber of obtained DC, with a | ow i ncrease of

s SN e SRS 8] S b 5o
. .St 3 . birki.t: . -
b SR BRIt gy s
into a (@AY [PRPHOIHd Snddbdlery YhreduleeROAL fid segedrtime, the patients

~ Presentation Capacity. (3) They are not defined as
receivedhk6heg thyregifasin a@b,ttémmb’rmdge everings teithiaetween 7:00 pm

0112] Th ' ' '
s S 8 A B B 0Bl
month?%ft%ﬁﬂu let\?a%cifn%ﬁoﬁ o885y Ec?]rﬁp@@éd. TheXagihbebe E)I(d'ln;%tnﬁy, for

: orns acquiring other characteristics:
exampld) &hvol i@ fbhan o Neckizesdthouthtieesentirhbery aae qot exclusies.

ability of mgrating fromthe ti to the | hat
(0011658 bellraye vibsators Famutheabetiy Roalapiemaientheyrbel pood

ili , but, | oose their.abilit

b
throughgrraniagesiai e POsyeTRED TR TRA HEBR)T 1 Hupague
gradielgtg M‘XH%?H?%CI%{/&SE% JtSined 3N th SRR I8BEDHEe is the source of

ne thensel ves as i nducers of
B cells ®8ldhadrerisslatedifieségeative sefacitorr asing maorimesdateit supplied by
descri ption )[001 13] Sanpl es were obtained fromthe
Stem @elt Teshnologi froer Bancanvendtanpss. Brealls agh caliigd he psgrym free

cand ulterior purification process perforned in the
mediup,gjfiche r‘yghtnh a gtﬂi‘i@nts' B cells were purified, and

00118f! fsdAni it bBtdiféd AoV ESutdIEAE Merd R BiBpdd. 4

[ aﬁdd‘ﬁ_}{‘g .FrlﬂﬁaIFy, t he patigﬁts V\é/gre I muni zegpm&n}_th

Simultbheowctytulaigidl Bonfirhiagionydfrthel ektraeed material iBpedptmed in either
hybrid cocultured with the pati ent,[s' Dendritic Cel]s.

case. Titkd momamplats mecharicalpptlipwgiated ol he ﬁﬁeglﬁt% SHSREHRION

..nqde qgpce th ks. At ' o
obtam 3 G5 B Vel A e By Mo b,
and eﬁiasrn%édgcﬂb&%féc%ﬂ hin between 7:00 pmand 9:00 pm

every days during the tine of inmunization and for

[001 16 €T b ttivited lysnphomytastendathe dsolatied twaericalis atgrthen fused by the

prot ocol was conpl eted,. This vacci ion, plan may, .f
use of expoipeibylanglisPleolaiieim 4he éoflfeattﬂ’é’s%fgfé L Efgcr?“t“ﬁ’ﬁ%% through

immune HQS{JISe SFhiR oA { ol 6[5% 4€a B cell marker, and anti cytokeratin or anti
vimentine according to tumor cells source. The hybrids are then cultured in a serum
free medium enriched with insulin, epidermal growth factor, and IL6.

[00117] The autologous DC are obtained through hemapheresis after being mobilized
from the Bone marrow. Mobilization is performed by stimulating the patient with
GMCSF for 5 days. The Buffy Coat corresponding to the process of two blood
volumes is collected via apheresis on the sixth day.

[00118] A mixed population of immature and differentiate DC is concentrated from
the patient’s Buffy Coat. This concentration and purification step may be carried out

either by a differential adhesion technique or by negative selection. In the former,
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[00114] B cells are obtained fromthe Buffy Coat of

the patient's peripheral blood through hemapheresis.
wab@epexdduct from apheresis is then seeded on BCT/US2005/043985

Fi col | - Hypaque gradi ent. The nononucl ear cell ring

L = ST (L 2 SRR
soper R gl RPLUFEL RS, Bl ok 8o e

tissue duliRge FRAIWN RBEHSIEDelvt Mnlthd neastivd dledriof héthod, t unor
sanple is obtai ned through a su;gi cal or needle .

monomiotqmyceu?muhcmewim oligigreaf ¢ ctmrﬁd)q;mlia@ﬁb@dieﬁ WMAB)
against i, S &5 S rieRi D a6 RPEbetd GRESehagR 4. Each

monoc‘rfrcgkaéll a%‘ﬁﬁgﬁg‘?‘%gd&ljgﬁtga BRE &5 irﬁ@iuh‘érrﬁgﬁgﬂé?icaoe%%r. gﬁlgfrﬁ&%ed cell

um enrfc human al bum n, Tnsuli n,

susperBRinde pHimitied bYW dsihg eh@ugh[ORbiHbtidheldadlakat edlls are retained
| ynphocytes and the isolated tunmor cells are then
and ndrusiedkds calls @re sellastechinpa sigaitentjiben dihgcahtaingd raromarkggkcell

o PP S T
[001 1%2}1{%&3&’[8?}?8% I'?ﬁg ?/CEPIC 8 g@ﬁﬁ@)h RERAEGREBHRGH Suiclsius TBH

S sou re then cultured in a serum
for thré 88ydRCch seruanfree hesdlivvint dhriched hwith hepiad exdbehing GMOSErh, and
factor, and I1L6. [00117] The autol ogous DC are
TNFrhobt ai ned t hrough hemapheresis after being nobilized

oo} it B SN, e 8 0 BP0 B e

healthgyrﬁﬁ}é CRlks %EH SRRANALRI T RSUR! BASKed By theroble§sbhding

s 1s collected via apheresis on the sixth day.
safety [ @ 8dnd\potered tegpul ati on of immture and

ifferentiate DC is concentrated fromthe patient'
[00128})f This ppeeedure DesebiicevieRhierBeawhiGhateradvaniagsoLs Z‘H the

, e, carried ei ther by, a. different '
possiot P oy rippRPPy B Lt Bl i tBing M1 eAnced
neoplés geLadyononucl ear cells are layered on a tissue

cul ture tlask, and four hours later the supernatant is
[00122¢ nAltyoulits ds@d adTivetagel heobtatin eeirbat rameberafreeleabs i e case of

~in the appropriate tissue culture dj um descri hed ..

dealingavitne swigieah iasegthe Rembey elciuny Gells AB@INGALHEAER 84ine needle
. cells. are incubat.ed wth I X .
biopsf s iR o kel wh s TEBL 3 THRB oo T RARGIRR sggms to be
differenf in %g’di@@ﬁpo%%. ChyraPRar isRefy iff3éHaBeeu@nah a non-
anti bo I's conjugated with an inmune nmagnetic bead.

invasivd enatlaadk esl obiih tumor cells from every metastasis site of the patient.
[00123] B lymphocytes are cells which once activated become, the second most
powerful type of antigen presenting cells in the immune system. On the other hand, if
B cell cultures are stimulated with IL6 they may continue growing for at least 6 months.
This IL6 sensitivity is transmitted to the TBH population after cell fusion.
[00124] Therefore TBH could be generated from a few tumor cells and maintained

and expanded in vitro for several months, without losing its potential and antigenic

diversity.
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suspension is purified by passing through a magnetic
field. Marked cells are retained and non marked cells
wae®@eoadiected in a sterile tube. The obt ai nedP@DNS2005/043985
mar ked cel |l suspension is conposed of 50% (40-60%
i mature and mature DC suspension. [00119] The
[00125]ufsicedbeDenrd exmgedt this S@h@ddﬁev saphire grbsinpiiplly alkthe

MR S RN R
cell poélﬁgﬁ&%. T;”%t@% DGR NBTHESnt&LHS e TREPSARE theethet ®tth a

ne o e patient” s healthy |ynph nodes after
group &h&i-stiraulating @nticidhégivb ansleculothareeidrisijc ohactivated B cells,

correspondi ng safety, purity, and potenc ests.
which gl thdir Timest gfisiand gpetyse autdlabosalien kY t%%g}@reé@“ﬁ#ik&‘ﬂ

re._advant ageous for the possibility of obtaining good
Conce”?‘ﬁg‘f)ﬁg%ﬂ%f?'c results in patients suffering from

[00 126‘}3%%%9158131%9 Pkashfindihe e3e @8 frdr He2Bhgithingsighe i vitd maturity
advantage to obtain a great nunber of cells as in the
and actiesttoropratesdes nig allbwhtle imoogicratiorpotihe, tutrive amtigees dofing the

tumor cells obtained through a fine needle hjo I S
short petipfia etieh Pt Sl ko BUrAGH RIoPTorER: SPRG FHEFAGY bmer

. ti i cit ' d ' .di "
o Y ORELARE 6B Rl P SE0 PRI g i

to prod¥Q8lahd YASIUE aABSHRAThEy akbaicbelopne abalt) %o frigrtefternythe
© Pro nmet gst asi g siaftqgé of thgy pat i entl.oTb[ OOlZB]hJJB | ynphocyt es
blood a¢ssele ¢b tise tidsuetr once acti vated becone, the second nost
owerful type of antigen presenting cells in.the
0012/ s thg Snienlyreph pALS SURHIONARREATS fO B¢ BMIP et than the
re st.imul.ate ith.116 they may continue grow ng for
blood ?nfff@ggp %%ﬁ)tcf?géc%e:?s L6 sensitivity is transnitted

[00 12@’: H G JBHDTD Bbladtd Pihraddie i oballzhtibn $iod thd B Alarrow results in
Therefore TBH coul d be generated froma few tunor

a low m@hber ahcklismibidined éula ainglermandee. When these ¥y arestspulpted by
nont hs, w thout | osing i

e 3k e BT BB Bk o
. id h ' | '
s 2 AR ahd Uittt b seore

in diff@bnt hertiBht & bembvo efivleasy eherigh tiepul ati ons. These
antigens are presented on the TBH surface together

[00128 tFrom grotinjrabévaetien paint of viey, andy seihe piatientsdioaved es

ont SRS G ettt © el s, el ol g
patien?svweﬁh %va&%d breast cancer resistant to chemo, radio, and hormonal therapy
have low survival rates.

[00130] A protocol of autologous dendritic cell vaccine (DCV) has been developed
that may improve patient outcomes.

[00131] Thymalfasin (ZADAXIN®) has been shown to enhance Th1 response, which
is associated with tumor regression. The following study was conducted to evaluate
dendritic cell immunization and whether thymalfasin has a positive effect on the

outcomes of advanced breast cancer patients who do not respond to vaccine therapy

alone.
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concentration levels. [00126] Since TBH is present in

the DC as fromthe beginning of the in vitro maturity
w@nemeivati on processes, it allows the i ncorpor/as100$043985

of the tunmor antigens during the short period in which

DC are able to carry out thi rocess. ,Soo fter th
[00132]hbe inyRntigans ilsia éﬁlomcmeafpﬁ ingrsaxafplp GaBishtin Bot Intended to

xi mum | evel of efficiency in their ability to
be hmlga $cess and present antigens. They al so devel op the
ability to mgrate fromthe blood vessels to the
Examplessues. [00127] Thus the intra |ynph node injection
appears to be nore efficient than the bl ood

[00 135’»]; #eHiEsh ?Qﬁéﬂts Wit dfvaeea bidast E&REEZ B¢sidtomersatherd; radio and
tai ned through nobilization fromthe bone marrow
hormone’shelraxs; waratréaednunber of cells obtained in a single

[00 13ﬂ(h tAUg’f@E ;%Eﬁp’@ﬁ{)qr'é ggrgggwlt}p #Z z‘%\tt, (g;f%lc?%ﬁg?s’bz é\&@lﬁ ng%astases
o135} e AQeALEY AR et SO Ryt Ce, or by hybrid

unor cel an he sanpl es may be

[00 13§E We%&ﬂm‘tsfwgﬂeftfré%&@@tmméﬂcﬁmﬁ deld vaediheVacoetdingipeowyol:
rough tinme. [00129] Froma clinical evolution point

Annalsodf (\)nemlpgyDBDQLl sbiok 1pabupmitd Ahanitider Bpaduitimeelyageivg for
evol ution_with oncol ogy vaccination alone. It is known
MetaSt?P?étBrteﬁ %%i?qeé)nts wi t h advanced breast cancer

[0013‘7E5Af§ér"’lﬂé & maF gg %ﬁﬁn thIITRR b EERRN BaNe

W SUr Vi va A protocol of autol ogous

measud@ gf ihid i§ >cel 20 MQPC (InafdcBE\Prolifsatiecinddry edmijrackdt ki the
may i nprove patient outcones. [00131] Thymal fasin
vaccinglf®®AXI N(r)) has been shown to enhance Thl response,

0013841 B gparvayne 2t b Pege By spaded dur o ws
rando%%é 'WQ#@ qtéa‘?fén?sr% Y}‘Eeﬂ?@ AMPR| §r88h RebBPePDendritic Cells

|ve e on t ut cones of advanced br east

Vacc1rfeq51€i§fhgﬁﬁz§lfa%m 6L.§ihey/Be dadhg baspatis).t The @d:laerrikphhmtaggoup, did
al one. [00132] The invention is illustrated by

not redaivd mminngosticamiation, and eeceivedribe nragramieed 1d6n€@’ﬂc vaccination
limting. Exanple [00133] Eighteen patients with
courseadvanced breast cancer resistant to cheno, radi o and

[00139] A critical point for the success of this immunotherapy regimen was the early
immune response that the patients had after the second DC vaccine.

[00140] The patient immune response was measured using a well known in-vitro test
named Lymphocyte Proliferation Assay. Briefly, mononuclear cells from the patient
were purified and mixed with a suspension of the patient tumor cells at ratio 10:1
(3000 Lympho-monocytes vs 300 tumor cells). The mix cell suspension was seeded in
a multi well plate and incubated at 37°C. After 96 hr the cells were harvested and
counted by an automatic haemocytometer.

[00141] If the number of mononuclear cells counted was higher than 20000 cells
(Lymphocyte Proliferation Index-LPI of 20 U) the patient had a good outcome with
effective tumor response and long survival. Opposite if after this mix cellular culture

the mononuclear cells had not reached this number, the patient had a poor response,
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hor nonot herapy were treated. [00134] Al the patients
were female with Breast Cancer class 4 (wth

woreiassases) . [ 00135] The age rank was bet weenPGPUS07043985
years. [00136] The patients were treated with
dendritic cell vaccine (according protocol: Annals of
and th&nowivabwag sigaificaily sortegthpn the impmungrespandes patieptsc

o145 S e LS B U B e
which %thé%@%&;@@gﬁﬁﬁw Rbhctibh, this is > =20 ULPI

ocitic erative I ndex) continued with the
[00 14:t91ﬁFﬁ}ertaids@¢uti\{eCHm&&]:ecﬂ brddsecareep patentsas age 2nk betveen 39 to
e

: it o
e Ao oo R PR RO b

De itig Cells.V, ' | I ' -
vere oSS (RSB S HAPUIAEE B ig Rgon
course%éﬁ%bﬁ@riﬂié@%ﬁko_@éédfh’és@tTl%rinal?e\%ﬂn /8§ abled ifigope ae BREEH the

ritic vaccination course. [00139] A critical point
majorifyasf thb ereategiogsitentd shdwedl ameffedivednay respinsen was t he

early inmmune response that the patients had after, the .
[00144F dbedlipiTal sspphee aT@@l%@]WWﬁbd?iétquWat?WﬁQ{ql §§p‘8ﬁ?éta’“c

wa S d usin | | L n-Vi t ..
orast B MR BSH B 2B Be ALY T pH b oG8t RS
analys§&te dividemhbnsia BbpBRYoWEH ehiediffdrent @odpsl xed with a

suspensi on of the patient tunor cells at ratio 10:1

[00146B0AGroyprhar=AB) payieets resei@aD6 dendritic e¢ll iymumizatignx (1 every 3
cell suspension wa ded | ti . bl at d
weeisy b e e Sl B S0 (Pt e e

h .
thesec[o%%l\llx?smd and counted by an automatic haenocytoneter.

PP the nunber of nononuclear cells counted was

[00 143?] gh&Srcupan %@Qg%a@i@h{s&eéé-iyé@lﬁ@‘e)ﬁﬂﬁtid?b@ll inheiuaizations and had
I'ndex-LPI of 20 'U) the patient had a good outcome wth
an LPle&P6df {iven tromumerrespnse patierdhe saeprslivadoing. . Qpposite

01 o B e 8 bt TR A8 yin on
r es, i Qi 4 I i
et <0 PRI TR AV gl R i e
thymaﬁfgygﬁlhfﬁbmﬁde@m@m is an inportant inmmune enhancer
0

response, which is the one involved on the
[00148] niatmur¢ ezspoose was measured by lymphocyte proliferation assay. The
results observed was at 6 months, tumor reduction of >50% in 100% of patients in
Group 1 (responders), 50% in Group 2 (non responders), and 80% in Group 3 (non
responders treated with thymalfasin).
[00149] Patient survival at 12 months was 57% in Group 1, 0% in Group 2, and 80%
in Group 3.
[00150] We can see that an immune response (LPI > 20 U) to DCV therapy after the
second vaccination was associated with reduction in tumor size and longer patient
survival. Treatment with thymalfasin had a positive effect on advanced breast cancer

patients who did not respond to dendritic cell immunization. Patient survival was

higher in the thymalfasin-treated group compared with immune responders and non

-99.



[00143] Five consecutive advanced breast cancer
patients of age rank between 39 to 71 years of age

wa b@b/oeoter t he second DC i mmuni zati on had a LRIT/US24085/043985
than 20 U were treated with thymalfasin (1.6 ng/tw ce

a week during 6 nonths) plus 4 addjti I urses of
immunpeesonders @b |dd vat egosive. thymahaging eﬁo%}ée i& e to

j.mprove the LPI and t maj or it t :
oors{{TRAB1E% 4t Ble CRAGHISRMY 4V £5 500y s
at 12 MdIfng! i ni cal response and the survival data originated

on total 18 netastatic breast patients treated were

collected and, in order to performa case serial

Table dtatistic analysis we divided the total population in
three different groups. [00145] In Goup 1 (n=7).

D Rsonr SO and ey B4k 2 g

TR T B I SR Re 200" (Nepssa@siryval |

Gbepdr i tijecel | inmuni zati @6? and had an LSI <20 Ufdon
(Rgsp'omyggsy ponse) after tI]r econd vacci ne. [0014% dlﬁn
So—3 - (hED), pattrents recerved o6 dendritjc cefl
GfouP&n%@ﬁa%‘:ns with an LPI5330 U (non i nmung respoidse)
RESPQINI¥ERShie |isecond vacci ne and they receivedilthynmal fasin

Grou %‘(‘N@N” ce a week). [00148] |nmune resppnse was
RES di oy | ynphocyte proliferati on assay} The
derved was at 680fnt hs, tunor reflucti on80%
TREA 9 1Q0% of patients in Goup 1 (respopders), 50%
THYMALFGSIDD T(non responders), and 80%in Graup 3 (non

responders treated wth thymal fasin). [00149] Patient
survival at 12 nonths was 57%in Goup 1, 0%in G oup
A retripective @B¥riatioBrafuld BatigriowEbmetsstatin bseast earaer syps conducted.
Group TRLAP), IREBARSBCAILEN 631edrit celbindvniZationpy]l abergr3 wheks) and
had a @?@nﬂ}% Y& HI'IP%EPQH MBSk @F8PSPONE tinhliRe k@b oaftdrihe second
vaccing 1 £ 26 S T ONGET Bal o0t SUrvi il Trealnt u L
Groupshizat)gtPamiecqhe mirpre el orbmiatiBRaRt ResEip <20
U (non immuineaespansepatteicthe seeend vadcingas hi gher in the
Groupt b}, gsitients reacived Grdanglritio wplhirathunizationsiithean LP1 <20 U
(non ifRERRNESHEN) Gfted tHidwacoad vesgne dad shey readiviedribymalfasin (1.6
mg/twlcBEehY¥ )t hymal fasin. (See Table 1). [00151] Table 1

Resulifj%fgé}o ,itG}n%?'reﬁ?&i%%?%%%Wgé &b iANMDH0BALE BRtents in
Group 1 (responders), %6% in Group 2 (non responders), and 80% in Group 3 (non

responders treated with thymalfasin). Patient survival at 12 months was 57% in Group
1, 0% in Group 2, and 80% in Group 3.

[00152] The use of this immunostimulant drug is not restrictive to patients with breast
cancer treated with dendritic cell vaccines; instead it can improve the evolution and
clinical results of the dendritic cell vaccines in patients with other types of cancer.

Thymalfasin can also improve the clinical outcome with other kinds of immunology

vaccines.
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at 12 Months. Table 1 A retrospective observation of
18 patients with netastatic breast cancer was
weonwdoeed. Goup 1 (n=7), patients received 6PCT/US2005/043985

dendritic cell inmunizations (1 every 3 weeks) and had

a | ynphocyte proliferation index (LPI) >20 U (i mune

response) after the sec&1eNIMSci ne. Goup 2 (n=6),

patients received 6 dendritic cell imrunizations and

had ag phBtma@Autidal cambinatiun dor eeatoresié pf admear in hesubject and for

second vaccine. Goup 3 (n=5), patients received 6
enhangie@ gangdr vageing eiffﬁﬁwﬁ%,@a& inghs SMPleﬁt SAMIISING 0 U (non

i ymune re onse af.t.er
LcE TRlrERy Rardag ol e P R G e BRelia en
1mmur1%tsy§tem-’fgs §nsé H\'@%ﬁd% e&t b of >50% was seen in 100%
patients in Goup (responders), 50%in G oup 2

?h @rwa”ogﬂmfﬁé&hﬁénesa{wxhaﬁ@/mg RIT@WU L an(aipha thigposid eeptide,
~treated with thynal fasin). Patient | at 12
which gahanees waisl lgvrwnﬁsy;i%mﬁe?iporé%n ﬁalé%lﬁ %Va aﬁd 80% i n
0152 S
FLOHBe AR PRE S it D AP P

admmg{e@@(gggp%{éfy gefsdetidrc cel | vacci nes; |nst ead it can
I nprove the "evolution and clinical results of the

8endr Atdharmakeuticat combinaitionftdlaim &, wiheneirosaid sublgpleis human,

of cancer hymal fa in can also inprove the clinical
and saifl | VagsiRe W%‘; r(‘fgrrﬁ i94€N8f i munol ogy vacci nes. CLAI VB

éanceﬂ}? Qﬂg? éj I c%l &ﬂﬂt)#ﬁ@.%h cla@th 1 eRBRNai®laccine is in an

or e anci ngj cancer vaccl ne

amouftf §f@firh w8Bass X N0PHe sbbiter XK. 1Giypntiskialphathamosin peptide is
. I mmune response-triggering cancer vacci ne capabl e of
in an aahoumtmfmj)cama M20nmg.syst em response in said subject;

RN N T T AT
TR ey R —
in an AHBLA StEBRE BBABRE.el y or together.

5. The pharmaceutical combination of claim 4 wherein said alpha thymosin
peptide is TA1, and the amount of said TAl is about 1.6-3.2 mg.

6. The pharmaceutical combination of claim 1 wherein said cancer is breast
cancer.

7. The pharmaceutical combination of claim 1 wherein said cancer is
selected from the group consisting of primary melanoma, metastatic melanoma,
adenocarcinoma, squamous cell carcinoma, adenosquamous cell carcinoma,
thymoma, lymphoma, sarcoma, lung cancer, liver cancer, non-Hodgkins lymphoma,
Hodgkins lymphoma, leukemias, uterine cancer, prostate cancer, ovarian cancer,
pancreatic cancer, colon cancer, multiple myeloma, neuroblastoma, NPC, bladder
cancer, cervical cancer, kidney cancer, brain cancer, bone cancer, uterine cancer,

stomach cancer and rectal cancer.

8. A method of treating cancer in a subject comprising administering to the
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2. A pharmaceutical conbination of claim1, wherein
sai d subject is human, and said vaccine is a dendritic
w@edob/ogxaeTi ne. 3 . The pharmaceuti cal conbi nat PONUST005/043985
claim1, wherein said vaccine is in an anount of from
about 1 X 10 99 to about 1 X 10 3g, and said alp
subJecttawghmmacepémh@mb@a’ﬁlw asrosdingrie malo&?fterélallﬁmr@ﬂcﬁr

h
uncing Ry BRSBTS P 5Bl
e e T T
system GesPYnRatin eaidalibfdcgiandd wherein said al pha t hynosi n
peptide is TAl, and the anount of said i s about
). & vacanergffe@ivengyreeniipacingcaneieke! %mhﬁ&bvmswpepﬂde

1
et SRR T R ol RS T, T
OaNRSEkir §a1§ ehredashctineaddeid E\P?}hﬁ tRORRS d{bé’iﬁldéfcan be

primary nel anoma, netastatic nel anoma, adenocarci nona,
adminis@uedsypmraiely octgetheona, adenosquarmus cell carcinom,

e
vaccm%i‘q] gqla 5{15 %oerf t a 1t§ %ﬁgﬁ{nste?\‘lgrsb@alﬁﬂg(fﬁymosm peptide

to sald@ﬁ L&P |v§§§ér@ﬁpsalcﬁ\|8§cc1@é éﬁ@ 84idCAPE#L Fhyri€diN |p@9hd@ aRcedministered
ey cancer, brain cancer, bone cancer, uterine

tosaldcsab;aetsep_:irmmchrmﬂmr and rect al cancer. 8. A nethod

of treatln cancer,l a subject, c ri.s
B i 6% EFethge 06 CPHBY B EEe P GohBEHEE &g, and said vaccine
| on.. ccor ding to claim 1l for enhancing cancer
1sade{}§§ﬁ? ﬁ% ‘é?cfcé ‘i veness in said subject, said

pbar MpgEidtRal of elith B ki ReiBGART Taddi® isdan hnambumisfdrom
response-triggering cancer vacci ne capabl e of

about &/X ¢0Pg hyaboui ke’ s perlenid alpberibemosingentideippdinistered in
and b) a vac e effectiveness-enhanci ng anount of an

an amgpphy Qbﬂlﬁ@si‘@ ti de, which enhances said i mune

Diot <P SARRR 2 A b it
amowRBT i ®oed 15enaratehoer 1 Xopetd)ehd said alpha thymosin peptide is
in an amount of from about 0.5-10mg.

12.  The method of claim 11 wherein said alpha thymosin peptide is TA1, and
said TA1 is administered in an amount of about 1.6-3.2mg.

13. The method of claim 12, wherein said TAl is administered substantially
concurrently with administration of said vaccine.

14. The method of claim 12, wherein said vaccine and said TAl are
administered by injection.

15. The method of claim 8 wherein said combination is administered to said
subject a plurality of times.

16. The method of claim 15 wherein said vaccine is administered to said

subject 4-10 times during a course of administration.
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said method conprising adm ni stering said i nmune
response-triggi ng cancer vaccine to said subject in

w@ o6t on with admi ni stering said al pha t hyP@BUS2005/043985
peptide to said subject, wherein said vaccine and said
algha t hynmosi n peptide are adm nistered to said
stibj eckhesmgthad ef laisn 1poefarpiarsaidvaccingispstrpiostered to said

. ¢l ai . ereiyn.sai d ,subject, i s huma and said
subjefj, &l Hrird NELE UG8 i Ul G At AR lan ™ The et hod of
cl&i Mithe WoBi& Bf 88ingl 1Y ' g | t idefi
about 1%K 10 9g to abou?Q%h§%f%§%g%hgﬁgéggﬁgngﬁ%ﬁglqul’and
wherdih gaidsTAl ead intdsteredadidenivedldy ddring said comwsendf edmatatdtion.

%éﬁﬂg.l. ﬂ?rmﬂ1dofuann& wherein said ]
vatci ndlq Beihnd af deish dd whergin saibeelrse P! peainistsetian i akout six
&p~89 to about 1 X 10~4g, and said al pha thynosin
peptide is in an anount of from about 0.5-10ngy. 12.
The nmet hod of claim 11 wherein said al pha thynosin
peptide is TAI, and said TAl is admnistered in an
anount of about 1.6-3.2ng. 13. The nethod of claim 12,
wherein said TAl is adm nistered substantially
concurrently with adm ni stration of said vaccine. 14.
The nethod of claim 12, wherein said vaccine and said
TAl are adm nistered by injection. 15. The nethod of
claim8 wherein said conbination is adnministered to
said subject a plurality of tines. 16. The nethod of
claim15 wherein said vaccine is admnistered to said
subject 4-10 tinmes during a course of

adm ni stration.17. The nethod of claim 16 wherein said
vaccine is admnistered to said subject every third
week during said course of adm nistration. 18. The

nmet hod of claim 17 wherein said al pha thynosin peptide
is TAl, and wherein said TAl is adm nistered tw ce
weekly during said course of adm nistration. 19. The
met hod of claim 18 wherein said course of

adm ni stration is about six nonths.

mont
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