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TECHNI CAL FI ELD OF THE | NVENTI ON [ 0004] This invention relates generally to
peptides identified as conserved across different types of cancer. The

i nventi orwD20fumsdrér directed to diagnosis, prevention &od/use@atwmnt of
cancer within and across cancer types. BACKGROUND OF THE | NVENTI ON

[ 0005] Cancer is a class of diseases in which cells divide absent limts
that normally control gromh of cells in tissue. Uncontrolled cancer cell
grow h often leads to invasion and destruction of tissues adjacent to the
cancer cell s sihtd,lddncsrAmdl. Ser. Bp.el 0t86006@ Ifiled JoapaBO@E, odw UiS/Patgnti n

environment s digf &r@ahol LANERR ShSH SRRV L ROGELLS veT

transforned. As a tesSu cel ten’ ocatl ons in
t he body wher e RawayNoed45e203.d1.§. Apppl. Poae 1@@103231?9 fiked Mar¢haxeal002unor s,

resul ting Fra“%w@@gga?&?ﬁk'ﬁ%@ LAY Eh a&@ o@ 98%5"3%&% dldpg, of cancer

cells replicates i1s en a detéermni n t he ressiveness and
event ual | et hal36 $00df navhie.ScBatae No. RE20dB8 gifnd Ueﬁ:;lﬂpplaﬁ@rNd @9/9%(95(6; cul ar types

of cancer are ahi3PoGaNshAONEH )L AEYELARING 135 5 egi es for cancer ther apy.

[ 0006] Near | y cancer Cel ar e ‘abnorma ir genetic material as
conpared to ceISlﬁwEUﬁE\MBEH\I&}hey were transformed. Sone pr ogress has been

made 11 devel oyt herAlak ! BB Sl LAt Ar ARl L, IR ecul ar

abnormalities ncer ese erapl e t or kill
cancer cells V\Hieblesubmitteém ARsIiahygt dJahBgiwey and)rsrlmebscmbdrsqratbébsert hel ess, the

progress that has Been Bk N &X@tﬁ%@g c}eé‘té&l@& 5(?11 i!s%n{]da”a' ns

severely insufficient 'since a one-quarter s’in the United
States in 2011 B7&548XxTestand it 1. Habetcs msukt ed from cancer [ 0007] Devel opnent

of therapies thﬁécﬁﬂiéAﬂ'F'iﬁﬁ)ld’F *ﬁﬁgg&,ﬂ\}ﬁomol ecul ar abnormalities in

cancer cells has traditionally been directed to identifying specific
abnormal ities sliéied byTlonavdniist wlagyigesally ameampriddsygsatiind dygonsevet ed cancer

types.  Such ¢ heranl NG OGNALAL! TRl RSAR ikERkedy oy aagr mal i L] es

shared across cancer uch erapl es a nor e ectly tar get
mol ecul ar abnormaiemthneis;ld Itraaleertt@éwng@n\eﬂlall dn9 a¢rpsyiceiedr typesnar r ow cat egori es of

patients suff e F NG ey EfIN@’gﬁﬂ‘fﬁNf' c histological type with a
nt|

specifically-i nol ecu normal ity. [0008] Repli kin peptides are
a famly of snal0POShept | Crasertihatlashafdisdages i which cells divide absent limits that

normally control growth of cells in tissue. Uncontrolled cancer cell growth often
leads to invasion and destruction of tissues adjacent to the cancer cells since
cancer cells are typically capable of living in environments different from the
tissue from which the cells were transformed. As a result, cancer cells often
spread to other locations in the body where they may rapidly replicate causing
additional tumors, resulting trauma, and sometimes death. The rate at which a
line of cancer cells replicates is often a determining factor in the aggressiveness
and eventual lethality of the cancer. Rates of replication for particular types of
cancer are also considered in developing strategies for cancer therapy.

[0006] Nearly all cancer cells are abnormal in their genetic material as
compared to cells from which they were transformed. Some progress has been
made in developing therapies that more directly target the molecular
abnormalities in cancer cells. These therapies ideally inhibit or kill cancer cells
while not extensively damaging normal cells. Nevertheless, the progress that

has been made in developing targeted therapies remains severely insufficient



correlated wth the phenonenon of rapid replication in nmalignancies, as
wel | as viruses, and other infectious organisns, and have been noted to be
conser vedwpnopatubogens. The associ ati on of Repli ki n peprcaas2ei2olr4sapi d
replication has been described in U S. Patent Nos. 7,189,800, 7,894,999,
and 7,442,761, anong others. Both Replikin concentration (nunber of

Repl i ki ns per 100 am no acids) and Replikin conposition have been
correlated with the functional phenonenon of rapid replication.

[ 0009] Repl i kin qh@pabcahesnehwamrloif&@Wsslethb@ehed Slgert in R0 Horaspeanidb dat es f or
vacci ne devel O%@@en}esul{%  ruses and ot her pathogens including as candi dates
for vaccines across strarns o pat hogen, such as across strains of

i nfluenza. See,[0807)., WSclopppitnf thSepics et mdak@dis8ly kit themelrogeni ¢ and/ or
protective tri aa{bﬁorldlsdlltl 118&18!;&5&1& hlgéf’léaedqtlo%gl%/%egl?% eg 4% ﬂg r]ﬁé rated success
in influenza virus one VI rus 5\ corona us as well as
gl i obl ast oma, sypedific ababmnalhtmgsharahbiv éng iphrdogicat@nce type oSeerclaedg. , U. S, Appi n.

o Sor Pkt Sy R Shecd iy BRAARATES oIt N

pepti des have rbtrepraewss custtyireens sustbrthevr@m@dhaamoea«plreeﬁs'sthl;getconser ved across
types of cancer L b usi ng such
conserved pept |%(Z1§C%gg(rg%n§)ts][§ %%? %?lgE%Yl%y%ggslfyo?iﬁ%gvhcngdf?rgwcégt\é%rgglgfgat| on of such
peptides woul d [pfiovi siéetipeirone dincalof  gremtin ihtstplogicahypdreitlapipesiicedlef ul acr oss
cancer types ""ﬁﬁén‘?ﬁ%&‘%o{eﬁﬁir%ﬁo‘?&a uld be directed at peptides involved in
rapid replication in I gnancy ch t herapies woul d additionally provide
more flexible ti08M mentReplibin peptiesedre afdhilyod bdall megtdee thaphaydbesni ons cost s,

di stribution co | rage costs.
[00010] Need r errcg)?rgllsate?h@tg %ge%spt}al%l% g‘?&ﬂ% epﬁl?l:%? @%ggtﬂ% %gna%géa%lﬁf?%‘g?} %Sef ul in
vacci nes agai nstirusanadotheNaédtidus keganises, redigdva bednmotelh & terconderved icher api es

di rected again t cancer
ypes. - suvmmry IR TROEE RS FObsl T Bphs R ER RS, TRRCS
conposi tions f otesdribe@infleBi RatgntlNosh 7.4 ¥p8U0cABI4HYi amd e éel, anged at ed or

synt hesi zed pep pgc,& i des t hat
are shared am)n%hesiﬁ?dégggﬁg{gggﬁ(gwﬁggﬁ Rl ghklh (r})% gm"‘%@%%g&ts? des, and
prot ei n fragmerind Repltyr ¢onipagytiemliage b@ptcpmi@@ed »Shlaihp figicadnat ihesangperpt i des anong
cancer types a”&rﬂ;’f@f&ﬁh&ﬁ&{:er types and virus types i s an unexpected
finding The invention al so provides i munogeni c conpositions, therapeutic
agent's, di agnost0P®] agenksplikiameptidaciesve bkevdssrpger idpntidicd a wndidastsdered or

synt hesi zed pe i

pol ypepti des, &alccgtide%lg%grf%g%n sgbgg?r({)(%eglpggogseglg @Elﬁhlﬂ% 5%@39&1"&9[?%56 i nvention
al so provi des aritditesditess,straing viothyseny sighresrrcess ﬁﬁdlsefmﬁlﬂenm ndemg.agents, as
wel | as antise C R nl{gm&g i pression of
pepti des shar eziﬁgrr%%tﬁlll ?IGIEN\%P?%&? tg ﬁﬁs 8 enguagr?ggﬁ gg@&emglésgépr ot ei ns,
prot ei n fragmenkepliki @ﬂéémcmébaved@m@lsﬁ@@d Wﬁd@e@@mﬁ &g sai d

pepti des. [00015%/]1&01@1': (/i?&s M%Aﬂsm&dn m@%p\%&;ﬁ as hoﬁlgﬁorhﬁgﬁm ¢ MudY ovides a

conposition for interfering wt rep|cat|ono cancer. In a noh-limting
embodi ment , t heand ymdeing caeriradeecaspld Ssappe. Seediot 120184, 1d2dherwlnf SEQ | D
NQ(s): 1-203, e hRATY 1 HIBSPER! bt SONEL BN RSEPLLANSY 7080 @ | cast one
of SEQ ID N(Q(s): 3, east one péptide consisti ng of at’ 1 east one of
SEQ I D NO(s): (Fm@ 4)aNeYeéth@1@ss&ﬁ§1ﬂgnmmidpﬁ heperprtivgvieystabeanddestifishe of SEQ ID
NQ(s): 1-203, afckgasl BRenel Qctr@s's%z 3 @}Q%’c@l aRl A0k iR aRluntiGRSt One of SEQ
ID NO(s): 1-203, at | eéast one pol ypept| e conprising at least one of SEQ ID
NO(s): 1-203, drcomfovplenstusingsudheptscrrad peptigtsiasioprglitfercnt dwpss ofsarcchf SEQ | D

NQ(s): 1-203. |Qedifi t:é{fohQ%ucﬁ]Bﬂ)'tlhésml(;uﬂdlgoﬁmgin%@gl cor{ntﬂﬁnl sition may
conprise a mxture of at |east pepti des of SEQ I s): 1-27, SEQ ID

NO(s): 28-52, Skxniey q&@(ﬂs@cm%@n@gvpew@m the Kieragies Wammqulsectegzg ID NQ(s) :
149-165, and SEQyhEs MR in}§ha %Bﬁcan&rﬁnmtg@a%y nQRn tefibit RGuignbodi ment, the
conposi tion is capable of interfering with cancer indirectly through t he

i mune syst em 3dditigepdly eavidsannre flenikle feptments for cancer and would reduce




enbodi nent, the conposition is capable of interfering with cancer through
direct interference. In another non-limting enbodi nent, the conposition
conpri sesweat2013gasi’sone functional fragnment of at | east @0@/UsROISBQ45D NO(S):
1-203. A conposition for interfering with replication in cancer nay be

di rect ed agai nst endoderm c, ectoderm c, and nesoderm c cancer types as

wel | as cancers arising fromH V. [00013] A second non-limting aspect of
the invention provides an isolated or synthesized protein fragnment or

pepti de conpri sirodpctdns kess tliswibetionfcoSEQiagysNO(@)s; thdraR08c anstsandequence
sharing at |easf ra(%oé)oétgentl ty with at least one of SEQ ID NQ(s): 1-203. The
i sol ated or synst(he%l zed protein fragnent or peptide may consist essentially
of a peptide of[06410] easNeedm@namis 1$E©attlﬂ>rl‘xl®(ngﬁcatlin efi8ptades nwyul oonsi st of at

| east one of SEQCJE%SN% ér?%ed lﬁg ?gmalr%rfn{heqlltgd nl%ra%mgﬁ (!:rre%nt of the
second aspect of nven I'On provi es an s e5|zed protein
fragment or pepighideg nodevpler ahinpignaditifsithat bicohatd doragemndr tgfes.at | east one of SEQ
ID NQ(s): 1-20 h shikM ting aspect of the invention

provi des a vacﬁtﬁl{é&g%%émsfﬁng Igyﬁﬁg‘éé{v one of SEQ ID NQ(s): 1-27, SEQ ID
NQ(s): 28-52, dB@1ID NOl®)pres&8irmvo®@ion BEQideDediiosijionsTovineA8ingSEQ | D NO( S) :

L0165, and, ST M St ORGSR RlsekfORL T o

I D NO(s): 53-108¢ludapepidaNdasyre sliadAl-aind8g vBEG tyDesNOC®cer ahd fepti®s, and SEQ | D

foncti onal £ 1 agbibeti® Jad peh REnERORIRAL wig Pbea® Shilfs QRIS PER A
28-52, SEQ | D N@ptdes aBgag k3T tyBEQNH BNG @heer 1y0ds ahd 8iruSERSDING( s) :  149- 165,
and SEQ 1D NX SQne>ép]e§t?d £08ng. 1The VAR B pkdv s g!ﬁ&%ng%mﬂ’fbgﬁ%% accine may

conprise a m xtur east two of a sequence O 1- 203 or
a sequence sharthergpeatic ¢£ats,tdla'g0%tlp demtsi ang viagclitigs wnsmqmem@élsolfate%tg ID NQ(s) :

Functi onal 17 aghone o7 P ceunenin el R AR B AP RRRTRE 2 ne oy

be directed agaithesompmodycomprigingwid eptides.uflicenyangorf elmrédiidesconpri si ng at

| east one sequ ing at | east
70% i dentity W#ﬁﬁ%ﬁ%eﬁﬁgndg%a%& @%E&n %ﬂﬁ\l&%%ﬁn% %%ﬁss%q‘g‘gp#ﬁgés\eg%m ne may al so
be directed agaiwkic agids ol seS¥ andircatadl against ereressiparioertiles tharsdawerz | ung
cancer, | eukem r cer, and/or
breast cancer. tf‘%‘é%%kft?ﬂé\sg@rg]%?]erl alféﬁ%e‘ﬂ glt()?ell Sg@?&rr@rﬁag%g tyhgﬁ{)%r “aspect of
the invention, adhtevemmionnlsicemplisingsridderitdes. east agai nst gl i obl ast oma

mul tiforme canc dc or a
sequence shari n[gﬁaltapl ea‘gtﬁg%%}) ﬁnggs?g&\?\f@ glfgerggq %é)ngléigjgi‘)@né)ogm% NQ(s):
1-27. | n anot heler mtgrfciingnyith naplicedyodicansent In # hen-imidiog n@qusmmt,rthﬁ:t ed at | east
agai nst pancre 915% s): 28-52
or a sequence ?ﬁg@ OQ%C&{YI dgglg?&%g%éltgg%te?u&g ﬁ%ﬁg?cjg g)oaquEQ | D
NO(s): 28-52. |lﬁasawmh@trdeﬁ@ﬁlsrlngﬁ8§¢nﬁgllyaﬂa ilsltrelmof SERADVe)k hd03.s directed
at |east agai nsatuéamgeﬁeq,ag@éon&g romnéagt&e%@gﬂgﬁmdes BER W S)+ 53-103
or a sequence sharin east 70% i dentit a sequence ofS SEQ

NO(s): 53-103. qnﬁpmﬁmmprﬁ@ﬁmlpaﬁ@nemésé%ladi@@ni -203; laeleaphiensipaedeip s d| rect ed
at |east agai nsf, h@%@ﬁslﬁgﬂl&amé bEGR) f SEANEDRS, QficaSEQ | D NO(S) :  149- 165
or a sequence sharl n | east 70% i1 den sequence of SEQ ID
NO(s): 149-165. pOﬂwe@trdstcmprlsmmleﬁwm ﬁ@E&@dﬂ@@tdt203,t%etlwt@1€ne is directed
at | east againsj, ﬁ&'c@&pﬁﬁ%ﬁﬁeast%% er%ﬁiN@?gclef% ®f 2 REOMIGRI cancer

conpri sing a sequence 0O 3 or a segguence sharing at

| east 70% i dentlimlyn&\ﬁmb?dan%&ﬁéﬁ@éowongmCP]DPW@(agl)‘le!L atlgmyBtwol n anot her

hon-linmiting enh géaeg%ﬁsEQnbﬁo\/s?clcwglagqnw(mﬁz %ﬁadz (sRgg1ppt breast
cancer conpril Slﬁ:ﬁ%ia sequence O or a sgguence shari ng

at |least 70%i IQWW)tWH%@E@éPd‘éO@} 1 @51 HAINHEID NOGA-190303.1 n a
further non-1li ni‘ntah&ﬁ!er%ﬁ’ﬁﬁlitfﬁg@hbo&m&ﬁctﬁé %p%gmm fs%@;ﬁbl@fofin?e%ﬁngone protein
conprising at |east one of D NQ(s) or at |east one protein
fragment conpriwitthggnesr indiseegly ﬂaﬁ@hdlﬁe igEgnp E)’SN@( dy anotheppa@-limiging f yr t her
non-limting enbodi ment, the vaccine is directed agai nst glioblastoma
multiforme, lung cancer, and |l eukema. In a further non-limting

enbodi ment, the vaccine is directed against pancreatic cancer and col on
cancer, colorectal cancer, and/or cervical cancer. In a further
non-limting enbodi ment, the vaccine is directed against |ung cancer,

| eukem a, and breast cancer. [00016] A fourth non-limting aspect of the
i nvention provides an isol at ed, 4




chem cal | y-synt hesi zed, or reconbi nantly-generated bindi ng nol ecul e that
specifically binds at | east one sequence of SEQ ID NQ(s): 1-203. In a

non- | i m twogosrheasment , the isol ated, chem cal |l y-synt hesrasdo12on7451

reconbi nantly- generated binding nolecule is an anti body or an anti body
fragment. In a non-limting enbodi nent, the binding nolecule specifically
bi nds at | east one functional fragnent of SEQ ID NQ(s): 1-203. In a further
non-limting enbodi ment, the binding nolecule nmay be adnministered to an

ani mal or hurrarmmb(odipreou'thdeorpmi;ioués dapaﬁnﬁfﬁlyer[e@i@@ﬂy?t]l,éarfcérfthﬂouginhrebti mting
aspect of the i n [ s or

pol ypepti des courlrtﬁr%?gm hpatngfﬁganso l%engoqu%oﬁ&ems eco 35 lfoggé‘%pisf)g 2ﬁl@( S):

1-203. In an erﬁb@dwmctlmial frh@ndntcbﬁahlea&;pemfsﬁﬁ IiDH‘éO(m} as8nt Ai nvention, the

i sol ated or synt I i ar | ypept.i | east one of
SEQ I D NO(s): 1(:_0%gé1%@%0%%%#?%%3@%#@%%&1&9%Arngfrz?aﬁ/?)%%cﬁée n(%al? grtagrrent or

pol ypepti de. | rendodeumichstodembodidmeroderair dangeuifypgpenivell porancanarpingt he
protein, proteipn f ment, or polypeptide is a peptide of SEQ ID NQ(s): 1-
203. In a further enpbodinment, the protein, protein fragnent, or pol ypeptide
conpri ses up to0@WG] addh sicombondmiiniag @péctlofr tbsingdentisn providerean@Golaedm nus of the
at least one p / ddi ti onal

am no acid reS|(ggggﬁegﬁg%ﬁagﬁﬁgy%t%gepﬁl g?%néo%g@ ?t;lgésé ng(r%gg%gé i de of SEQ ID
NO(s): 1- 203. N@(sa 1f20B bhescqembosharnegwt leastti@%qpdantiei with g lestennoff r agment , or
pol ypeptide co t .1 i ! } on the
C-term nus and?%d ﬁ%ﬁp EH? 110%)3 Sgl ??lg{ﬁgiopﬂhﬁ%iyg@%ﬁ ggsj%ng ﬁi‘lér%ﬁ%e

N-term nus of they @bsijtesssitialnef prsptidaie aolfeaSSE@ df BERAPNO(s)112030r I n a further
enbodi nent the n .0 residues

and/ or the Nte@r#cﬁhgltﬁgél%%on%g%ﬁgﬁgl ti &a?na!nr?glg}a@mﬁl%gs dues. In yet a
further enbodi rmmhodlnteheof@etsefrqmﬂﬁmctl@ééleulp'em@n@row@s appol2®d eddi ti onal ami no

aci d residues aggé , or 25
addi ti onal amn aC|Z§hP§§%%§dgn{]&%e§%r !tjllﬁpeﬁsglgébﬁlﬁmﬁ%rllfr égméﬁ IJeagst one
peptide of SEQ Ikt NE$PEQID2URs) &20he i rmunogeni c or ot herW| se active
portion of L he @IALPL N A BERALEL Rubd AAGRDLor R RAEKRRRIIEE o JROLE] I n anot her

enbodi ment of t fth aspect I nventi on e Isolated or

synt hesi zed peptoesispitdéastone eESEQLD AIO(Y: bi7, éEQII@é‘&(Sb%SZ)fSEmQ ID NO(s):
consi sts of at ) eALt au S BRI kS SEQERE P e AESERED Pert e
non-1imting enfodi:ient0odr askaefdefshainggplesst 7Wf idehiey imith enledsbenepf ovi des a
rotein fragne e [ functional
P g %g?klgﬁsz %’/dgE QBN‘B@ﬁ %@Eg%%&@j'@ﬁ 161, E 4D

fragment of at anot non-limting
enbodi nent pr ovNdes 184-pEHBEQEDAEN S 1% }fé e SER DN P4p): A HoO- 2103 dhet i onal

fragment of at ﬂoﬁ%ﬁhWﬁm%ﬁQtﬂ Daéxge%)sm% 20RnQfond MERLAE,CONSI St ng of

at | east one of SEQ I 203 00020] A si xth aspect of the present
i nvention pr ovﬂd@sowwfﬁﬁﬂﬁﬁéﬁkfﬁw &,—Z%WQN )i 280APYHQIINYO&M): Peast one of
the pepti des of1,SEQA B Neks)insha?Qq ineormast mhly §lo IRop) Xt h aspect of
the invention is conp03|t|on conprising a proteln pro ein fragnent,

pol ypepti de or BOHEP. h@m@wﬁdﬂl@gmrhommemgthatvaqcma@tay@W@pr@ﬁ atﬁhém@@(ﬁuences of
SEQ ID NQ(s): 1y ?eQ?HwoA‘B‘PJJ%&&enEEO&‘S'EQWth@@) ‘?@@99% J@aﬁenbessham%oﬂ}%g@ tion
conprising a protein, protein fragnment, Sgt de or other conpound
consi sting esseffs @Fﬂﬂyywﬁh a'e‘GQP@@SPfSﬂ%HbNO( el - q@éﬁ@é@f@fn I9Edpd D NQ(s):

1-203. Anot her é’ﬁ%aﬁﬂeﬁl ¥He@gcc§m9'cfﬁ‘ﬁ ise a%&ﬁ&%ﬁ%ﬁﬁe&ﬂ&%@ é’e'off' ng a
pepti de consisting of | east one of the sequences of SEQ I D NQ(s): 1-2083.

Anot her non-1i MEQ %N@fﬁboldmi‘eﬁile yagcige peyrpodirecicd AZatshesne s imypagicr ot ei n,

protei n fragmeni Q! yReA Qﬁnprfgﬁlg%l%{ o&%@&?ﬁhﬁ%@f@@@ﬁb'}ﬁ}(@%%ﬂ@s' sting
essentially of, or consisting of functional fragnent of "at | east one of

the peptides ofOTSE@uFWGN@@)i at liasizm% ienop ¥1th Asgwerea hSEQ POV t he
invention provig@s 48 YRCGLAR ﬁ%l%%te d58&ESzainst glioblastoma multiforme,



In an enbodi ment of the seventh aspect of the invention, the vaccine
conprises at | east one peptide of SEQ ID NQ(s): 1-203. In a further

non- | i m twogosrheasment , the vacci ne conpri ses at | east PCRaS2@R/0hBaBt
three, at least four, or nore peptides of SEQID N((s): 1-203. In a
non-limting enbodi ment, the vaccine may conprise at |east one functional
fragnment of at |east one peptide of SEQ ID NQ(s): 1-203. The vacci ne may
conprise a pharmaceutically acceptable carrier and/or adjuvant. In a
further non- Ii mah¢rnagicemeldhmgmncert kekewag coloe canserdioteata danagrai nst any

hi st ol ogi cal c%ﬁ’lc cHancer Or reas a%her non-limting enbodi nent, the
vaccine is directed ag ains Iastoma nul tifor ne, pancreatic cancer,

| ung cancer, | el0d®EA] a, Ioalnomhmamgembocﬂnmbmmédteahlrd@apwmfthecleventlo:fal cancer,
breast cancer, viral infecti on,
nel adi nga vi ol icape SatEa R B PSR S bilefontl "2 i ot
the vacci ne conpripses aatqureast S éd SIO(SERLT O aNOfwhce shartig,at B8+ 108, 104- 148,
149- 165, or 194- t,-gl tiforme, |ung
cancer, | eukem g&Q?},‘ﬁ,brﬁja 5 c%%?e@ﬁgégpﬁ u%@ﬁllé?&eh%ﬁﬁogl%ﬂ%g t he vaccine
conpri ses a m xdmhodinght, éutevm@astls drveted it ISEQehiDstNOf@datic tanddt andt | east one of

one of SEQ 1 b MR et EBP prOSNOly TR e R Rt To e

vacci ne al so coffpsidseity aith b estnconeSHSY ITBRQ(): D8N@(§1)anoﬂl©ﬂnob418mtlmg1 anot her

limiti | D
o B 60 TORER A s P ACH R GURI ARG s qufRBlonpEs s | D NSY
SEQ I D NO(s): Isequetige ESEQED NQ&): 11603 M@eqs@nqe SbmlngfaVlea%%O% [©0022] I n a

| cast one o St BANEHSS TR GG Y 2T BRI AR 1L e nst

pancreati c cancerbodipwhothccamoers dicocdrideastdgaivsgiademiagnd garpyisesal cancer. | n

a further non-Ijpmiti i re of at
lenat one of SEST R NECEGLIED 145 I URGELRE EOMTH R PUREY] ® o6 00,
In a further embidud seawince ¢IFEQIRNOGE 16DMEY: i1s esotler niixlimitieg of at | east one of
SEQ I D NO(s): : - ) e | ): 166-181 and
186- 190. [0002 bﬁﬁ“%?g Lt %é‘ﬁg%@ egtfgdl“‘tq%{ gggrﬁ’&"}l?&gﬁr’]f&%@ow des use of
a protein, protangerfor egmﬁpancgrcomrly@mqqd@cwfrﬁﬁqElN@(satI%é%Qr aone of SEQ
I D NQ(s): 1- 203,, A d t one of SEQ
ID NO(s): 1- 2035%q S?“’gs%%gﬂ d‘?ﬁgﬁg?ﬁﬁ%??r@&?% deﬁﬁl e%sstgbogé\l d(g)a% SEQ I D NO(s)
1-203 for admi ni%t feanothar noy-lamtizgyintheilinteot, theygdcdhe issdircciadafrieast ageivgnse and/ or
to provide a prgleChh%e. eJE& a% LR f§%?§&0(§31ﬁ%@@%¥&ﬂhm‘8£ the eighth

aspect of the present 1nv OVI I mul"ati ng the i mune
system BRI EF EE@@RIB\PTFPWGFHE WWN@G[G@@EQZIPPQ{QX £941203) Ihm@t rates a

quant | tat | ve 1 el,atd GRS b i R NE ANk 1 CARSERETiAL LORPIdTRRk I n_peptides in

&
the Replikin Peak Gene of ©'ndividual proteins associ at e? w th cancer cells
of a plurality @fnp@@mdeahmﬁf PEQ 1) NEX01 e303amidt lpdsyenoypeedein egment nortal ity

rates for each gfyhiiee RIUGALL LYSE 1S ROIDN AATaR, FBhLARANGIER: Repl ikin

Count was determ ned rom the highest Réplikin Count i|dent ed in a
Replikin Peak Garhedipfentghgiresiness Gueetpdgednshglioplwiopurtidorseningihe five-year

percent mor t al | &y 3h#RuRdfts 38 o/TARY héthinBERAMRon the ac i~ ter m sur vival

rates of cancer patients achieved by the end of the 20th century: a period
anal ysis," The dimpedrgaingaongreticshser and colppemyer, wmepal ¢4y, amfiips | owest

Repl i ki n concent.fati ORSerafif RRRA nb@hhﬂﬂﬂ’g@lngo&ﬁ&ﬁ%e (a%énﬁfsl%béﬁéd” sequences
per 100 anmino acids) and in prostate cancer (20 Replik
against lung cancer, leukemia, and breast cancer.

[00016] A fourth non-limiting aspect of the invention provides an isolated,
chemically-synthesized, or recombinantly-generated binding molecule that
specifically binds at least one sequence of SEQ ID NO(s): 1-203. In a non-

limiting embodiment, the isolated, chemically-synthesized, or recombinantly-



sequences per 100 am no acids) and the |lowest five-year nortality rates are
seen in thyroid cancer (2% and prostate cancer (3% . The hi ghest Replikin
concent r avpans/@B@Sseen in non-small cell 1ung carci nomeCrAB0IROPI4SKI N
sequences per 100 am no acids), in pancreatic cancer (275 Replikin
sequences per 100 am no acids), and in glioblastoma (324 Replikin sequences
per 100 am no acids) and the highest five-year nortality rates are seen in
non-small cell lung carcinoma (92%, pancreatic cancer (95%, and

gl i obl ast oma (Qsﬁ@awdhm¢Mgdakaﬂébhuamﬁa&emammmMmﬂyﬁwsmmplbenmeen Repl i ki n

concentration I11m1 n, l%oﬁmlleép?IT %&I nantg(ﬁgcuﬁe s?ectlt?capa!)m%sya]t ieﬁjl[t hat t ype of

cancer as conpare fconcent a |ty in ot her
types of cancerflmdDEfFa&tﬁ‘aED:rDESSE@ BEINOK)OR20BHEN 4 NivtlbiTHo@NnDafe ni ti ons

[ 00025] AS used %?b ﬁfn{%ht fhe bFﬁﬁélnﬁ)lleQ:ul% %ng(%:linis%re% 0 Qt{anﬁgal%ghlgn Zlequence of 7

to 50 am no aci aving a ast one ysine residue on one end of th
sequence and aﬂomeagkp@ﬁeehmgmne'reS|due or at |east one histidine residue

| ocated on the BhAST  SF gl abDinRRAUGRGS: AG ARSI (ka8 {1 TSt | ySine

residue | ocated Six to ten resid roma secon sine residue; (2) at
| east one hi st i@nﬁamé@crﬂh&i@ or @i pgpBjlesab mbeaisg at d‘ﬂ%tloy@oﬁbe pepdadwés. This

defi ni tion i aysy i Ghdel i bl NLf8l RN AORSRIQL,EPYII A epLi ki n

sequences and for purposes of yi ng ep sequences. For
di agnosti c, thenapemtﬂ@1mmm®hpsﬁvbntuMEpp®$poméﬂwmakﬁgpMkagaSequence may

be an am no aC'lgasgﬁg%? gtlggNJ(S)t?26‘?89%0&&15%%n?§%)%iﬂ frhdies wth (1) a

first lysine resi SI'’x to ten residues d second |ysine
resi due; (2) atﬁ%masmmaWémhﬂ@blhnﬂ@ﬂMEsmUm@nﬂaﬁd1@3Wﬂ®$n¢eagpn6©6IyS|ne

resi dues. For t { e t F es, the
definition of gth%gﬁﬁkklﬁmsne@%é%@éwpd g(? @Bg lspd %dfﬁ%c?l}gﬁgo Replikin
sequences, nanéMV Inmémhﬂmmbmbmmdﬂh¢apkdhp@ﬁ%l&%mwnhmHWb@mﬁdbganisn1and t he

funct | on of | MIARRASAIGLI 3 RGR, IAEASHAGH 00 MRV SRTY Each of the

sequences lis 'S a n sequence e above strict
definition. [Ode@ﬁc}n'ﬁmepttdemﬁSE@éleQ@)nl @@%ﬂmé/r@cep toZan a@lltmalr@fleq to a nucleic

acid sequence encading, ANnaR RiAR F 1RGARARGS NAYINGsEQUB \RGUS. 50 ami no

aci ds conpri sing
203. In a further embodiment, the protein, protein fragment, or polypeptide

comprises up to 100 additional amino acid residues on the C-terminus and/or up
to 100 additional amino acid residues on the N-terminus of the at least one
peptide of SEQ ID NO(s): 1-203. In a further embodiment the C-terminus has
up to 50 additional amino acid residues and/or the N-terminus has up to 50
additional amino acid residues. In yet a further embodiment, the C-terminus has
up to 5, 10, or 25 additional amino acid residues and/or the N-terminus has up to
1,2, 3, 4,5, 10, or 25 additional amino acid residues. In a further embodiment,
at least one peptide of SEQ ID NO(s): 1-203 is the immunogenic or otherwise
active portion of the protein, protein fragment, or polypeptide.

[00018] In another embodiment of the fifth aspect of the invention, the
isolated or synthesized peptide consists essentially of at least one of SEQ ID
NO(s): 1-203. In yet a further embodiment, the isolated or synthesized peptide
consists of at least one of SEQ ID NO(s): 1-203.

[00019] Another non-limiting embodiment of the fifth aspect of the
invention provides a protein fragment, polypeptide, or other compound

comprising a functional fragment of at least one of SEQ ID NO(s): 1-203. Yet



WO 2013/ 013075PCT/ US2012/ 047451 (1) at |east one lysine residue |ocated six
to ten amno acid residues froma second |ysine residue; (2) at |east one
hi sti di newoesidua)7sand (3) at | east 6% ysi ne resi dues, Pamarsedn/ottgl am no
acid sequence nmay conprise a termnal lysine and may further conprise a
termnal lysine or a termnal histidine. [00027] As used herein,
"interfering with replication in cancer"” neans capable of altering
replication rate of cancer cells when adm nistered to an animal or human
suffering from @omenmeﬂimimgmﬂpdisiehﬁ oovideay pbmtdelccbreisengm'ssdntialbfpdfiacati on in

cancer directly, chomggrln% bt le(%&t Befﬁé@ [pﬂgps) al[‘%]d3 tlg sponse. Replikin

sequences have een ere repplpc ion in, for
exanpl e, vi rusewnsumbomtﬂ@str(aesglmU?rﬁo(lﬂ)rh%%and Low Pat hogeni ¢ H5N1. See,

e.g., US Appi [?‘I]'E Z%F mnh]a%ée%too%’ﬂ%t%es%ﬂq?vlejht%n pA%RRdegel% %?&unog&pﬁ 12/ 581, 112.

In taura syndro rus ins eraction ween i kin
sequences and r@mpdsmcmpiomaﬁngmletaﬁtmhefthcpapgdwswfaﬁaélbﬁ(li@dlt2@3 be direct, at

east [n part, SLRRGINLLIRGARNGL-ADANDL 8 BRYS ARl IR, SRS om LDt

produces anti bodies or an ogous ndr n S. Appin.
Ser. No. 12/108 p68in, @@@@Z@Eﬂsntumebﬁ&iwr ntheltdqmpmmrimfhpwtgaﬂwastr efers to a

compound o LRk RS ALIR B S LN NG SRR 0T ouP of one

amnoaC|d|sa 0 an am ano amn acid via a
pept i de bond. Asnhgdie@nhien edmyposition comprising a protein, protein fragment,

polypeptide or other compound consisting essentially of at least one of the
sequences of SEQ ID NO(s): 1-203. Another non-limiting embodiment is a
composition comprising a peptide consisting of at least one of the sequences of
SEQ ID NO(s): 1-203. Another non-limiting embodiment is a composition
comprising a protein, protein fragment, polypeptide, or other compound
comprising, consisting essentially of, or consisting of a functional fragment of at
least one of the peptides of SEQ ID NO(s): 1-203.

[00021] A seventh aspect of the invention provides a vaccine against cancer.
In an embodiment of the seventh aspect of the invention, the vaccine comprises
at least one peptide of SEQ 1D NO(s): 1-203. In a further non-limiting
embodiment, the vaccine comprises at least two, at least three, at least four, or
more peptides of SEQ ID NO(s): 1-203. In a non-limiting embodiment, the
vaccine may comprise at least one functional fragment of at least one peptide of
SEQ ID NO(s): 1-203. The vaccine may comprise a pharmaceutically
acceptable carrier and/or adjuvant. In a further non-limiting embodiment, the
vaccine is directed against any histological type of cancer. In another non-
limiting embodiment, the vaccine is directed against glioblastoma multiforme,
pancreatic cancer, lung cancer, leukemia, colon cancer, colorectal cancer,
cervical cancer, breast cancer, and/or cancer arising in association with a viral
infection, including a viral infection of HIV. In a further non-limiting
embodiment, the vaccine comprises at least one of SEQ ID NO(s): 1-27, 53-103,
104-148, 149-165, or 194-203 and is directed against glioblastoma multiforme,
lung cancer, leukemia, or breast cancer. In a further embodiment, the vaccine

comprises a mixture of at least one of SEQ ID NO(s): 1-27, at least one of SEQ



"isolated" or "synthesized" peptide or protein or biologically active
portion of a peptide or protein refers to a peptide that is, after

purifi catworpiubesantially free of cellular nmaterial oPCOIUSRI12/047451

contam nating proteins or peptides fromthe cell or tissue source from

whi ch the peptide is derived, or substantially free from chem cal

precursors or other chem cals when chem cally synthesized by any nethod, or
substantially free fromcontam nati ng pepti des when synt hesi zed by

recombi nant gen® Nechndquest ledt preatf SEQ IDrN(b(epﬂ4%la65na5d dpkadtemd @t ed in silico
fromnucleic a nces il abl e through public
or private dat ;éoébsgfsN§ 2@32@%213 a?%“? Bt |1(1)nr111§1 %nlg ({%ngn? i Vl%f)cmesa)}sr?t hesi zed

t hr ough chem caiomprlsqsetleznsbomamﬁSEQﬂQmﬁ)(S)Am4 Elic ddedtheoron”lexipngssed” pr ot ei n,
protein sequenc ne d nce is a
seqguence encodegnbl())&m%ﬁthgIvzé(ircggggl%n%ggggmcogefS ﬁgtlﬁgﬁ%:(l dgsﬁ?g)% am no acids of
the protein or k@éﬁtlﬁdé%léﬁwehiﬂeldﬂmrhrra}nyre@ﬁdmprlm)mmetE@ IoneOG;: lor di nary
skill in the ar t shoul d be noted that it is well
known in the ar%" Fﬁéﬁ’%ﬁale&%ge?%d% Zlnltgs in the genetic code, individual
nucl eoti des can0§2} eadlinlafuré)ccmalﬁlgeldng ﬂnla)dammomeaaacblmqotnbrweesul t in an

| dentical am no, g d, Hs‘?@&eeofsgﬁp}% sPSs HBQ&JF&%@@%@%HH&&%“ skill in the
art, a method of ldentl ylng a am no acl d sequence al so
enconpasses a malhsi@amfreandeammrf qﬂqmqamemgclb@btal @uded os equiedcectihdt encodes a

Repl i kin am no hﬂeri&fflg%ﬂ%g g%‘x{g&{u‘%&ﬂ h@@acﬁﬁé’édnﬁ}n@e[xsgg}égg‘ieaocf'agleés‘?qUence s

encoded by the 1denti Ic acid sequenc used herein, a
"protein fragmemeof BEQAANGIOr 18- Brandft laast encf 8EQED Nok 0@t dim. A protein

fragment may refl et AlliGRIRSSE né"&% %s&ra%lgﬁ& oMaf 1020012 OZEEQEbe am no

aci ds renoved fromthe am no aci ence of the express ol e protein.
A whol e prot ei NOE): éﬁﬁﬁe&t@dﬂmmaelem otcedf REQED N@F): é@ﬁ 1 apihd¥@ protein or
expressed whol e ggrotein that has been subject to cellular processing to
create a protein that is capable of functioning in a replication systemin
a proper manner[09023t ot ehdmcighth gypecitof thapresat Ingerttion proaidienee até plowmguence t hat
is at | east 30% 9 9, % %QJ@h nol ogous with
any portion of I%{%tég)% lglgns{eé%%?pme/%ogﬁjgﬁ{%ggtgﬁsh&%o$§l rllé el r?gpl ess than the
entirety of the%Oéxappees@emnmmgessgﬁ@thepfat leAstbp@mSﬁféleN@(S?: la¥3uged in this
speci fi cati on, ed Btuf’e%nsl?s(?l'hgbpﬂ 1Lt e Bf‘ﬁ(giﬂ‘Nb FIRALAHMidiSrabiGSF than an
expressed whol rotern peptide Is Ss t n a protein, protein
fragnment, or podnyapenpﬁﬂ fodeovidyanimmespiseonteand hetopeqyirenpededtiveeffassed in Tabl e
L the or dinar v, sildchd 8t @ik R! 500 hiGedasldnRbi on herein

t hat these sequéacetsC are capabl e 1 |tnt%h?§aspncg V\tnht er epfﬂl;(l:latlll on in cancer
ei ther directl ypr@\rldqslqmqﬂ@dpfg/tlmqlatmgJaumgl}mcf vetemxanpl e, indirectly nediated
by an i mune r egRASEESERBIDREOAGEG hRAMWAR Y ovi ded herein, the ordinary
skilled artisan understands the sequences to be targets agai nst
replication, ra80@4tepliigaei dhseaies d wenigtive yelatingship hesegh the t he or di nary
skill ed arti sanhodeishardsid ep@&ylﬁﬁa RO 16 oS GCRGRIGREPT | Si ng any one
or nore of the sequences o (or functional fragments thereof) may
be used to dir expteips aﬁsoqm@iwﬁtqangﬂrPﬁb@f#@lﬂ@hw%hom@mh@@mu on in cancer. The
ordinary skill eﬂal%h;ﬂcr%@Qnmgvg@aﬁb%weﬁtqndréﬁdy%gs 18 catly B Ry 3 O ac d
sequences t hat l'ect a whol’e protein rotein €)C(F:;ment a pol ypepti de,
or a peptide cowpmogihggan @dﬁ%@@ﬂqsnée@§<%%qnaWF%dewmln frem theihighesig of  at

| east one Seque[@&)ﬁklngOBﬁm@etnhﬁaﬁh alRe ﬁlg{f@ﬁéak@engﬁ{%lﬂxﬁleﬁc%%@ LPNQ(s) : 1-203).
The artisan further knows how to use the isolated or synt he5| zed am no
acid sequence tWWvapkaed.qoap|Tihe fve-per pricehmesslithiates digiaph iepeieqdiihg t he sequence

to a human or a@ﬂeﬂﬁ% H1.[QO03RASur VS 8 atBES @ hler Jall€nt! KB &BRYGRE endloyPe” refers
to mal i gnanci es that

the 20th century: a period analysis,” The Lancet, 360 (October 12, 2002), 1131-
1135. The lowest Replikin concentrations are seen in thyroid cancer (15

Replikin sequences per 100 amino acids) and in prostate cancer (20 Replikin



share histology or origin. One of ordinary skill in the art knows how to
separate different nmalignancies by cancer "type." Mlignancies subject to
aspect s ovoths/aiswént i on nmay be of the sane cancer typePor/ustoidioifser ent
cancer types. The malignancies may al so be of unknown type or may be
metastati c and of known or unknown type. Many cancers histologically

di agnosed in a primary malignancy are of unknown cancer type such as when a
netastasis that is being exam ned has changed and has becone difficult or

i npossi bl e to tsgpendey pba lé)f)cainbgiacidk) angthia ddeest five-ysurahoraéiyastes arbigeepr esent

t herapeutic co Si t.] Vaccines -a |stolog|cal types
of cancer. [ooglg%] Mdgasl%e&%& q%,r()s%ecan e§8ﬁs%ehlg€%€1§%ﬁkm " 'sequence
identity" are umedntrgionndksanen tdnesmal gelbluhgcaraningk @&gReptism or nucI eic acid
sequence exhi bit, C lence with
anot her sequenceauegx&%értair%hc unroa[gldgé ﬁl1L‘6unc a?%%&?é}gﬁ’kﬁgé?gﬁggés&u%%t Wween
sequences havi ngr sétprenceidstend mntgjiokastdnon@PORsplikinisbquorcedperiDhi mus; that is,
they will not c i i ndi cat ed
in the desir ed(’j‘%II i %Cé&asyi%lgﬁﬂ @flﬁeﬁtctﬁ; %}?nd)%?ﬁtgr?%%caé%s&gé }éllr}lf:é% rsllgllgléige?led

mninus if t herleng @rcanomagm%) patca@nmoeer (%%)wagmtmé%%)p Twesesi mi I arity
bet ween two or - f uences
exhibit siml ar(ﬁP 13%8%13% a%lﬁ%&lg}ﬁfe“ s?‘ﬁ%gﬂgeu\l/%%c%rps%lﬂi e gggdl ffer in

| ength or str uclameeandSubﬂltjmah%aQtpelofWBeuss ¢omeplared g the Br:plémarrpl e, the ability
Lyt ze UNARL AR ARABARGH LANSpche bl e case of prot el ns,

i mmunol ogi cal cross-reactivity;, siml I enzymatic activity, etc. The
ordinary skill eldE”ﬁAHGEIP DESORIPEIN OFIHHE INYENEIGNne each of these
characteristicsy @UL - known net hods. [00032] To determ ne the percent
identity or percent onol ogy of two sequences, the sequences are aligned
for optimal conf@2Skon fwspdbasn,(adRgplikigsepeencdns deaniing raadiwgedcd of one or
both of a first ' ' for
opti mal al i gnet aa RS T ey e Rl o Dl SRALERER o
conpari son pur mm,d,esl)easwrnrlssnprres’idyeroedl@ﬁhmdihis'édine,rea’ﬂudle@mdos(ﬂ% 40% 50%
60% 70% 80% 0?19{‘5 (f(ﬁ‘{ﬁes% e 2240 0ho e of the Iength of a reference
sequence i s aligne or conpari son 1Ejrp ses. The am no acid residues or
nucl eoti des at corr é8ponidsiigsizarendicdedadd pde toh ensislugrironueseeendi lgeneposi t i ons
are then conpared. Wen g;pesition in the first sequence is occupied by the
sanme anino acid residue or nucleotide as the corresponding position in the
second sequence, théh tdéeastohebistidiy reyiduei abdnt i cal at that position (as used
herein am no acid og3 e%ét%(y AChifl rekifgQtity” is equivalent to amno acid or
nucl eic acid "honol 5 Q§ gercent identity between the two sequences is
a function of tHus Mimen IS@rstrICﬁéquit@alforpv@@psqs@ﬁ@ugmﬁmhby sqduencsequences,
taking into ac e f gap, which
need to be |ntrcagl '?&ghﬂ)? %e?k!gigﬁ{nﬁgﬁg ﬁﬁpgﬁlrfegﬂ%n%? Fﬂ%pa%&%tlgeﬂaeﬁ %%gs as

conpar ed to thentoreapntive ngposenh Replekin sequennemay breantanfipeadidssquengeedfer ence
sequence. [ 000573, Iy SORRAD hSA%sRheSARHENERS: I ARLRITRALHQE R Percent
identity and simlarity between two sequences” can be acconplished using a
mat hemat i cal altgaducs fimn ac@onplisae reokas (NBE se perhiBidacogiduclaedid) A M, ed.

Oxford Universij Yegf r6%l§smé\l%¥i’d1¥9r #or d%a%ﬁ&tlc %&&)@&RU Sﬂdr}geveﬁtme%ﬁfmge's CS and

Genone Proj ects, cadem c Press, 1993;

Conput er Anal ysth%d@mlt@éqﬁéﬁwkwwm@aﬁw@s fC(Erﬂiefffllilqt}lon ﬂf RWllkmand Giffin, H
G, eds., Humang, &éh@e%sna V‘fhéﬁfn%@éﬁ of tap %%Qﬂgl‘?oxgmw%&hé n Ml ecul ar

Bi ol ogy, von Hei n e, cadem c Press, 987 and Sequence Anal ysis

Prinmer, &ibs kofvnctlrw 05W®eg@rcetwhelymtr0@ﬁgd to ap/ingnielsy vem-Fragls of th(ew Yor k|

1991) . [00034] Agquéa&d 1ifed fi bR 1 1¥§R€ﬂ1ﬂlﬁ1 selRn@NY, (BB ARGE defﬁﬁmound
conposi tion, mxture, or other therapeutic substance that,

adni ni stered t dO826]imanThsreraniRenlikinscauenss) crealhorfato WGM%ﬂr at| on known to
the skilled arti.gaR. AW dHs RELBRS dRiseqRhQIUGRS 7 W ubbBTRINMifEIRONSE, a
hunoral response, an antlbody response, a blocking effect, or a protective
effect in the HeHRASIBE ani mal .
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[ 00035] A "functional fragnment” of a Replikin sequence as described herein
is a fragnent, variant, analog, or chem cal derivative of a Replikin
sequence whabviymeas@Esns at | east a portion of the inmunol egiraskoenessi
reactivity with an anti body specific for the Replikin sequence. A fragnent
of the Replikin sequence refers to any subset of the nolecule. Variant
pepti des of the sequence nmay be made by direct chem cal synthesis, for
exanpl e, using nmethods well known in the art. An analog of a Replikin
sequence to a non-nabur adt lqastamleiysinoresidoet lppagt sidie térsansubstidmsidwb | y sim | ar
to either the Replikin s rotel n or a fragnment thereof.
Chem cal derivatives of %gﬁe Cgﬁ&l}{mserels}gnée contain additional chem cal

noi eties. [00036] As(l)sedath@memnhlsmdlmmﬂdm dmlpeci fically binds," and rel ated
terns referencing t in i ndi ng nol ecul e such as, for

exanpl e, an anti body, anoﬁ{ %% &rg‘lﬁég{etsfraléégto which it binds (anti gen) means
t hat the bindi mghenﬂiﬂlélcainéwpméfsaruelmemalylcymlvr@@@gannzreblyﬁhmaudtmaucture to which
it binds even @[m? - (such as in a m xture of
nmol ecul es) . Sp\é@ﬁ%rg&ﬁ?r% 9158 EP(% i ng n%%etgda @ to a bindi ng structure
or an |rrrrunogerfﬂ@ﬂlﬁbrtiz@nusodh@elml“mmrfvgngwnhlmphweonslos;méuﬁ@aos when t he

bi ndi ng nol ecul i nd does not
bind with the sglprel %élet%rﬂlg;r ﬁowaﬁé%cﬁm&g @?%Pﬁ?g lﬁrﬁérgﬂ()@?lndi ng affinity
may be det er m nmgndypr bm@noﬁffﬂmalfmar%pasdalAcomp«tsttenmat/ inggfengyitlf or exanpl e,

BI ACORE, enzy e G LITH ARG R ASE 8 o Wl AL L MIHOR AREYS, A

bi ndi ng nol ecul e may cross-reac [ated ant gens and erably does
not cross-reactRaplikin seffufiaes hay’eb@n@nmelhsa“ate@ltoammfgewyh r@ihmpngl bet ween a

bi ndi ng ol eCUl&aﬁ@lg %ﬁ?es%ﬁé’hlﬁq%‘}ﬂg ﬁrnhl%m ndtng q‘% g' ated by
coval ent or non-coval ent attac t, or ot h t1des are across

different hist _cﬂg)gJSaAthyﬁelsN@fl%l&ﬁdé% @{(ﬂ@@?ﬁﬂm SelanodIZﬁ’éSitlléf Int he present
| nventi on_Br oVl gk, A aRURRRAEH RERLLIRS AOACGARLAPS dif fering

types of cancer, diftrer I st ol ogl ca ' cancer. Table 1
bel ow provi des I‘aladmphgntlﬁaepf ﬂlkvwssyewenat@e@toslmhre(d, @tmﬁglm fisqeent

hi st ol ogi cal YRRy afe BRARER ARMEh Yo SRAUGHERR 68 A Il Lhe sare row

and wi thin a box an exact s arin sequence anong the various
hi st ol ogi cal t yqpelegquebinging)moleFhles. sSwgreendes. AnpliTap ¥o.112{(4e8B.458. dent i fi ed as

present in nor n@]mz@pon &@L%g@ﬁe)relﬁ“lﬂ'e M“ﬂegﬁcﬁc}%&yﬁ) addoﬁl?@ﬁﬁ JENPNES in

concentrations 1less than er '100 anmino aci (Rep Count), but in
cancer cell geroeregming aeldm:le’fhlcrhahq g xgresaped ondrnn@@ipie pttadd! tani no aci ds

and as high as %%ﬂnﬁd‘gr&lﬂoqghcﬁﬁérg o R kel ag{ de 1oRd.2ad §8¢'hdrein ach of the

sequences in Ta S un ersto to be sent 1 n cancer cells of various
hi st ol ogi cal t yjpedtddi ohisghthesiadarptidetor orvsin erdrolpgiede aetive poriemoiancer cel | s

| 0 concent rat | qgidt @Rkeit AR, €9 peRie AR is) del

e tﬁ,ﬂds bagkeni gl i nfections
where they are associated wt gree of th%fr Y k ﬁ"ﬁ‘t‘l };ane| sn), range

as high as 150 ercelbﬁ?émaéqﬂal@ﬁﬂlesmraédna&@g E@@ln{s IQEPQPH@QS@@@ the edlorogi cal types
of lethal canceg ?M%I@e EBE whRAWRMeBtideSs éﬂén"vé’ﬂ Oy &b@%lallﬂ_ he dighest genom c

concentrations of these sequences were entl ied in pr oteins related to
cancer with t h@hhmgrhl@@cumﬁstoapth@rwhmm@swhe[m@smlwfémdbmlm of the

present inventi B, Qﬁléugﬁaﬁltlglﬂgﬁé%rﬁogpéoﬁta%natmg peptides when synthesized by

recombinant gene techniques. A protein or peptide may be isolated in silico
from nucleic acid or amino acid sequences that are available through public or
private databases or sequence collections and then may be synthesized through
chemical or recombinant means. An “encoded” or “expressed” protein, protein
sequence, protein fragment sequence, or peptide sequence is a sequence encoded
by a nucleic acid sequence that encodes the amino acids of the protein or peptide

sequence with any codon known to one of ordinary skill in the art now or
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the peptides listed in Table 1. Another enbodi nent provides functional
fragments of one or nore of the peptides |listed in Table 1 as well as

pepti des wbhanidng3@Eeér cent sequence identity with one or moraSedi2tEsSpepti des
listed in Table 1. Percent sequence identity may be 30% 40% 50% 60%
70% 80% 90% 95% 97% 99% or nore. Peptides sharing percent sequence
identity may share functional characteristics. [00039] Anot her enbodi nment
provi des proteins, protein fragnents, polypeptides, or other conpounds
conprising one lareafm*rétsbcbuldhenqmiphzitdtéswbli lstosal iilﬁneIaldiae ddg tof unct i onal
fragments of on note. of the epti des
shart ng. per cent o BRaTPigehrkAECRERN TR LA L Ay bl P L nen
of the pepti degnlalcsdcmdnq'i stillfradvllten dn 1d[¢IG@ﬂ4iﬁl]lmzsacr¢1&yqlbeceséerwﬂl be Tabl e 1,
significant nu hi st ol ogi cal
cancer types Ii %Ergto&{b %%%fglﬁlfﬁltﬁlﬁ;ﬁt3%&%9'091'591{%%%‘3%‘?1{%@2{@%2%%5 are
shared anong glacmltﬁbastl@mdsormmmphwm@nethm 1dranbfmgaranldlclaedkmr&e Many of
these sequences,y, g

i mmunodefi ci encygvﬁcr()%l: O%ﬁ%%qlgﬁuwagﬁtjs(ﬁlg{‘%g?l%rsegﬁﬁgeﬁ‘?g%%arﬂé ﬁng [H;vm se shared
anong | ung caanqentﬁrleasbdadam@rlderaﬁddmﬂcvlc @rlgagrees are al so shared anong
g oanCe | AnNohi¥B O oA EARGERRG! AR i 60/ BHERL A fid Ger VI X BNy
sequences are a hare anon Rg can ma, an reast cancer
and anong Ieukewﬂn(ée Iamdmbmaastbmdatamart g defleetiuenpressedidhdleprgtemander .

Sequences are a0 S0RLGHARORAICH SRS SRNGRE, ARG OT oup of  col on
cancer, colorectal cancer cervical cancer. Any sequence that is shared
among two or nowercssghegoloproteam ce whele puwitdihortdxiesssd whelf priotcfromayt ar get i ng rapi d
replication acrrgﬁe%tgaﬁoﬁpl%lfeﬂgortex e(9\tvh(ﬁ %%{nt (ﬂag l%eyﬁl%j for di agnosti c
and therapeutic purposes across ar| ous t cancer. ny honol ogue of a
sequence i n TableBuldr firgeeksinggnprsec a pwiai thitgs Caﬂﬂldgmﬁfsndtioniagldlat her apeuti c

pur poses acr os N f cancer
Char ed by the Seheh DL REFy B GRRRET ARG PR FRED R e BRR) 1ECEE o
sequences are I@}ﬂlﬂemencestbaquﬁem&ﬁ@s%%e‘tﬂ% K, 6&GU8MG 88oHENe 9%en shown to be
i nvol ved in rapfo‘aérlﬁ)HJoio%gﬁs'V%& %ﬂr p%hfl Qﬁa%%&]?r%s%kﬁ)@h@?rg%y 6a2(§p0\ﬁfl fuses and

ot her pat hogens 1 ed January
18, 2008 and U.®ingfess dan tlmntlr?ty@@ﬂne@ggesswhm@femt atpobynensile, Repl i ki n
sequences int an I L} &R 0Pk £l of,q& ki ggﬁmt cell (as
determ ned by i ﬁti@g?pﬁg l'f tfdn 5%3{0 (S)?O B@{e%ngg%atue%gseg@pgr 00
expressed am noexatshsdd Wé@lpmv@sl) A aeptifleiisti¢gse thapy e ereteso progdimireginon, oh the
five-year nort [t &:Q €Sh cer. See,

o o Tabl o 2 1 B TR TS B T A2 e

Repli ki n sequertkdlsd aﬁmglngftrst@ltﬂs domchadaseriptipt barere thapthere semeices @ancer, | ung
cancer, |eukenig ab@éﬁaf%e&@ag%h réb(ﬁ%é?iroﬁ%(%hce?@ﬂf\eﬁﬂlrecﬁf{)r héRkagancer, breast
cancer, and HV pr ovi des peptides for therapeutic and di agnostic purposes
in these mali gniasledies fegyamme, fHpdireetlydnadintdddm an enmanogeipgisagFiom thasoci at i on
with HVinfectyon rpn&r%l}@%aédm?en?%%?dlﬁa[r%&l&ﬂ% aﬂfsaﬁ B{%l%%taﬁ&%eed pepti des
relates to Iethalty he relationshi p between Replikin sequences and

| ethal ity has begysnekstobrstbigets aginishrepliphiaen rpidyenlicateagsiad lethality. 4s ai nf | uenza,
SARS, malaria, M inbhldhal] ddiftd aROGAGGId YA Whnind R BgRyadr ome virus,
foot and nouth di sease, and porcine respiratory -and reproductive syndrorre
virus. See, e.ompignougng 43mqre of the sagpensesjafTpble |1 {(or fyncensd fragradngss s
surprising to dthé@(ﬁ)’ﬁﬁ E&%Ed{ohﬁreéwliﬂage@lg HREMRIrd 101 PRAUENHRSEn@FONG Vari ous
cancer types and the relationship of Replikin sequences to |ethality would
extend into theT}feloé‘iUéﬁfwkﬂ@ér@ééﬁn we avrehise e engynibesizeriedee idscoveries is
clearly the rel@biQnsMaPrefbct RaRblcktdiis, %q)%&ﬁ%%gﬂqé?n a%BlygeﬂtﬁE"o'r gation,

whet her in viruses, bacteria, or cancer cell Anct her contron thread is the
nownel | - est abl i SR ompEYiRG Aensistie %@P@P@llyﬂémrp@ﬁtsrlwftableﬂ%énq ethality of
these pat hogensgjnidWRifincliG&RPESIIYEMABE S -(SEHED NoRd) NGRS TiReRlidaki N pepti des
anong vari ous cancer types provides the artisan with a surprising tool for
targeting rapid replication and lethality where the structures are
available in different cancer types and where the structures are
specifically associated with lethality across cancer types. The hi ghest

|l ethality and five-year nortality rates are here shown to be related to the
genom c concentration of Replikin peptides.
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further knows how to use the isolated or synthesized amino acid sequence to
target replication in cancer by administering the sequence to a human or animal.
[00030] As used herein, the term cancer “type” refers to malignancies that
share histology or origin. One of ordinary skill in the art knows how to separate
different malignancies by cancer “type.” Malignancies subject to aspects of the
invention may be of the same cancer type or of different cancer types. The
malignancies may also be of unknown type or may be metastatic and of known
or unknown type. Many cancers histologically diagnosed in a primary
malignancy are of unknown cancer type such as when a metastasis that is being
examined has changed and has become difficult or impossible to type by
histological methods. In such cases, the present therapeutic compositions
provide vaccines across various histological types of cancer.

[00031] As used herein, “homologous” or “homology” or “sequence
identity” are used to indicate that an amino acid sequence or nucleic acid
sequence exhibits substantial structural or functional equivalence with another
sequence. Any structural or functional differences between sequences having
sequence identity or homology will be de minimus; that is, they will not affect
the ability of the sequence to function as indicated in the desired application.
Structural differences are considered de minimus if there is a significant amount
of sequence overlap or similarity between two or more different sequences or if
the different sequences exhibit similar physical characteristics even if the
sequences differ in length or structure. Such characteristics include, for
example, the ability to hybridize under defined conditions, or in the case of
proteins, immunological cross-reactivity, similar enzymatic activity, efc. The
ordinary skilled practitioner can readily determine each of these characteristics
by art-known methods.

[00032] To determine the percent identity or percent homology of two
sequences, the sequences are aligned for optimal comparison purposes (e.g.,
gaps can be introduced in one or both of a first and a second amino acid or
nucleic acid sequence for optimal alignment and non-homologous sequences can
be disregarded for comparison purposes). In a preferred embodiment, at least
30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 97%, 99% or more of the length

of a reference sequence is aligned for comparison purposes. The amino acid
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residues or nucleotides at corresponding amino acid positions or nucleotide
positions are then compared. When a position in the first sequence is occupied
by the same amino acid residue or nucleotide as the corresponding position in
the second sequence, then the molecules are identical at that position (as used
herein amino acid or nucleic acid “identity” is equivalent to amino acid or
nucleic acid “homology”). The percent identity between the two sequences is a
function of the number of identical positions shared by the sequences, taking
into account the number of gaps, and the length of each gap, which need to be
introduced for optimal alignment of the two sequences as compared to the total
length of the sequence identified as a reference sequence.

[00033] The comparison of sequences and determination of percent
identity and similarity between two sequences can be accomplished using a
mathematical algorithm. (Computational Molecular Biology, Lesk, A. M., ed.,
Oxford University Press, New York, 1988; Biocomputing: Informatics and
Genome Projects, Smith, D. W., ed., Academic Press, New York, 1993;
Computer Analysis of Sequence Data, Part 1, Griffin, A. M., and Griffin, H. G.,
eds., Humana Press, New Jersey, 1994; Sequence Analysis in Molecular Biology,
von Heinje, G., Academic Press, 1987; and Sequence Analysis Primer, Gribskov,
M. and Devereux, J., eds., M Stockton Press, New York, 1991).

[00034] As used herein a “vaccine” is any substance, compound,
composition, mixture, or other therapeutic substance that, when administered to
a human or animal via any method of administration known to the skilled artisan
now or hereafter, produces an immune response, a humoral response, an
antibody response, a blocking effect, or a protective effect in the human or
animal.

[00035] A “functional fragment” of a Replikin sequence as described
herein is a fragment, variant, analog, or chemical derivative of a Replikin
sequence that retains at least a portion of the immunological cross reactivity with
an antibody specific for the Replikin sequence. A fragment of the Replikin
sequence refers to any subset of the molecule. Variant peptides of the sequence
may be made by direct chemical synthesis, for example, using methods well
known in the art. An analog of a Replikin sequence to a non-natural protein or

polypeptide is substantially similar to either the Replikin sequence of the protein
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or a fragment thercof. Chemical derivatives of a Replikin sequence contain
additional chemical moieties.

[00036] As used herein, the term “specifically binds,” and related terms
referencing the interaction of a binding molecule such as, for example, an
antibody, and the structure to which it binds (antigen) means that the binding
molecule preferentially recognizes the structure to which it binds even when
present among other molecules (such as in a mixture of molecules). Specific
binding of a binding molecule to a binding structure or an immunogenic portion
of a binding structure is specific when the binding molecule binds to the
structure or portion thereof and does not bind with the same level of affinity to
other structures. Binding affinity may be determined by one of ordinary skill in
the art using, for example, BIACORE, enzyme-linked immunosorbent assays, or
radioimmuno assays. A binding molecule may cross-react with related antigens
and preferably does not cross-react with affinity to unrelated antigens. Binding
between a binding molecule and the structure to which it binds may be mediated
by covalent or non-covalent attachment, or both.

Peptides shared across different histological types of cancer

[00037] An embodiment of the present invention provides isolated or
synthesized peptides shared across differing types of cancer, including different
histological types of cancer. Table 1 below provides various Replikin sequences
shared among different histological types of cancer and HIV. Sequences
residing in the same row and within a box reflect an exact sharing of the
sequence among the various histological types (or HIV). The sequences in Table
1 were identified as present in normal (non-cancer) and non-infectious disease
genomes in concentrations less than 20 per 100 amino acids (Replikin Count),
but in cancer cell genomes in concentrations greater than 20 per 100 amino acids
and as high as 324 in glioblastoma multiforme. As a result, each of the
sequences in Table 1 is understood to be present in cancer cells of various
histological types in high concentrations, not present in non-cancer cells in
concentrations higher than 20 (except in viral and bacterial infections where they
are associated with degree of lethality of the organism), range as high as 150 or
greater, and shared across the various histological types of lethal cancer where

the sequence is within a box. The highest genomic concentrations of these
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sequences were identified in proteins related to cancer with the highest mortality
rates.

[00038] One embodiment of the present invention provides one or more of
the peptides listed in Table 1. Another embodiment provides functional
fragments of one or more of the peptides listed in Table 1 as well as peptides
sharing percent sequence identity with one or more of the peptides listed in
Table 1. Percent sequence identity may be 30%, 40%, 50%, 60%, 70%, 80%,
90%, 95%, 97%, 99%, or more. Peptides sharing percent sequence identity may
share functional characteristics.

[00039] Another embodiment provides proteins, protein fragments,
polypeptides, or other compounds comprising one or more of the peptides listed
in Table 1, functional fragments of one or more of the peptides listed in Table 1,
or peptides sharing percent identity with one or more peptides or functional
fragments of the peptides listed in Table 1.

[00040] As may be seen in Table 1, significant numbers of sequences are
shared among the various histological cancer types listed in the table. For
example, numerous sequences are shared among glioblastoma multiforme, lung
cancer, and leukemia. Many of these sequences are also shared with peptides
expressed from human immunodeficiency virus (HIV). Numerous other
sequences are likewise shared among lung cancer, breast cancer, and HIV.
Sequences are also shared among lung cancer and the group of cancers of colon,
colorectal, and cervix. Many sequences are also shared among lung cancer,
leukemia, and breast cancer and among leukemia and breast cancer and leukemia
and lung cancer. Sequences are also shared among pancreatic cancer and the
group of colon cancer, colorectal cancer, and cervical cancer. Any sequence that
is shared among two or more types of cancer or with HIV is useful for targeting
rapid replication across the shared types of cancer and is useful for diagnostic
and therapeutic purposes across various types of cancer. Any homologue of a
sequence in Table 1 is likewise useful for diagnostic and therapeutic purposes
across various types of cancer including across types of cancer shared by the
sequence and the homologue of the sequence.

[00041] The shared sequences are Replikin sequences. Replikin sequences

have been shown to be involved in rapid replication of malignant cells as well as
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viruses and other pathogens. See, e.g., U.S. Appln. Ser. No. 12/010,027, filed
January 18, 2008 and U.S. Patent No. 7,894,999. The concentration of Replikin
sequences in the genome or in a protein or proteins of a malignant cell (as
determined by identifying the number of Replikin sequences per 100 expressed
amino acid residues) has further been correlated with the five-year mortality rate
among major histological types of cancer. See, e.g., Table 2 in Example 4. The
inventors’ identification of shared Replikin sequences among glioblastoma
multiforme, pancreatic cancer, lung cancer, leukemia, colon cancer, colorectal
cancer, cervical cancer, breast cancer, and HIV provides peptides for therapeutic
and diagnostic purposes in these malignancies and in HIV and malignancies
arising in association with HIV infection.

[00042] The concentration of these shared peptides relates to lethality. The
relationship between Replikin sequences and lethality has been demonstrated in
infectious diseases such as influenza, SARS, malaria, West Nile virus, porcine
circovirus, taura syndrome virus, foot and mouth disease, and porcine respiratory
and reproductive syndrome virus. See, e.g., WO 2008/143717, Figures 1-21. It
is nevertheless surprising to discover that the sharing of Replikin sequences
among various cancer types and the relationship of Replikin sequences to
lethality would extend into the field of cancer. A common thread in these
discoveries is clearly the relationship of Replikin sequences to rapid replication,
whether in viruses, bacteria, or cancer cells. Another common thread is the now-
well-established importance of rapid replication to the lethality of these
pathogens in their respective hosts. The sharing of Replikin peptides among
various cancer types provides the artisan with a surprising tool for targeting
rapid replication and lethality where the structures are available in different
cancer types and where the structures are specifically associated with lethality
across cancer types. The highest lethality and five-year mortality rates are here

shown to be related to the genomic concentration of Replikin peptides.
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Shared peptides in conpositions for interfering with replication in cancer

[ 00043] Conpositions for

interfering with replication in cancer conprising

t he sequewoeasi13afi3onabl e 1, pol ypeptides conprising the sequamse@&z/04asher

conpounds conprising the sequen
sequences,

ces,

pepti des consisting of the sequences,

pepti des consisting essentially of the
or proteins conprising the

sequences are provided to be directed at replication of the various
cancer including rapid replication and lethality. A cgopgsifion for
i nterfeging eplji catlion in cancer nmay|be any|conpofitji.onffor
i nterfeking epl| catlion. The conposition may|inter éﬁg th
replicafion d ly lor ijndireqtly. Direct|interferenceju b eplication
may i nckude, xanpl e,| i nter|positilon of |the specific]lgen C Sstructure
of a Reglikin encle into theg nechanismof repljcatiop2os cpncer cells.
Indire¢? inte Wi t [ ion may|incl ude, for]exanp]e,
interference sponsé. [ 00044 Onefexanpl e of a
conpos| tiBns f g tih, geplli cati on may be an fnmunopeni c
conpos &;ﬁd@e @ an @ne (@ znorge of the sequencesjof Taple 1 or a
functi gBag I a2 B |dapgdi tion|may in¢lude R pol ypeptide
conpriiﬁng,é Iz |Sequencesy —qt her conpounds conpri sinp a sequence
or sequenges, osbstijibFesdentially of @ sequpnce of sequences,
pepti des CYans{=tipg of<a [sequence™or |sequetl prot gins cpnprising a
sequen Ices—Such—nmunogetfir ¢ co ns—ar g provjded to be
di rect resence [of theg vari g 5 godi pgnosi s,
prevent treatnent [of the varidg i §ions,
pol ype pepti des, proteins, ang D i nduce an
i mmune e ip anl anijmal, i|ncl udi hnt | body
fragne ot her bj ndijng aggnts di des are al so
provid y be used |t o di dgnase ih a patient or
to proyi sive inmunijty inla pati | ude, but are
not |i gl i obl astjoma myl ti f on ng cancer,
| eukem:a n cancer, clol oredtal c4g east cancer,
or any|®8 ype| of [cancler, includir net astatic
of ) dl ma mul t] f orjme, pdncreat] eukem a,
col on col prectal [cancer|, cer\{i ncer. Such
anti bot tibpdy fragnents,| or ot so be used to
di agnose nfection and cander .
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devel opnent
structures is one of several
i nt erf er ea®O0WtIN1B@EP! i cati on i s cancer.
mechani sm f or

in pati

indir

ents suffering fromH V.

ect

O her

| munogenicity of Replikin

mechani snms by which the Replikin structure
mechani smns PChaliSede/ oat48er

interference and nechani sns for direct interference

including interposition of a specific genomc into the nechani sm of

replication in cancer cells.

1000451Conpositions for

interfering with

replication ig.cancer oy be (or _npy be conprised within) a vaccine. The
vacci nesmay c@npgi se qne [qr -por har -eut riers

and/ or édj uvapiss Tl‘égac%% c% é‘ne %ﬁéem ss the

vari ousShi sto ggboalgtq %fo:cénge@@ndal iloners to
admi ni ster on Vactjmey Y4t s £ | bRt BaR, B al | ows

medi cal Spr act igne@éo Bl ni|st gr azvacci y of a
cancer rtan b ere t/ke-cancer i s arisen as
one of red hj stol dgi cal [Types [agai nst whi g a particygrar |vaccine is
di rect i des shared anmong | et hal cancers apd H \ [00046] One third of
deat hs V result frjom carcer that deyel opsjin conjunctjion |with the

H V inf As al resulft, the identification of Rep |ikin |pept|i des t hat
are sh ng H Vv and |l et hal| cancers provi desfdi agnjosti c |and |t herapeutic
applic or identifyling the devel opment of gancer|in HI|V, flor

preventi devel] opment of dancer |in patientsysuffering firom|H V, and
for trd ancersthatrhavedevetgped—n—patignts—suffermg—firom H V.

[ 00047] t i ges|.sksr ed« &ong 8 V %ng | et hdl gancers provi de |i nmunogeni c
conpos| gi %rzr,a Sichg. [ Adin G Zg,ejlgsza,g(igr% |V and | ethal dancers that
are us Paghd S @y HEV/EIFE (Ehe Jegek nt of cander flrom Hi V.
The pe gﬁrﬁgd“e & @ghrcﬁcngﬁ 5 @i Oofps for| vaccijnes |that are
admi ni -ach i clat t|ed @e\é i t vé @e | opment of |l ethal cancers
in pat| ing fram H V.| For exanple, a one more of ISEQ | D
NQ(s): 110. maly be gdm ni stered|bn accine to prevegnt the
devel o bt 85t oma, | yEScane®, of Heufenia [ n a patignt

sufferin VAR zgne or | e:og E@ED— s): 109, 110, gnd 113-116
may be % IT & |vacci r§ <prevent St@e gevel opnment [of dliobl ast ona
or lun '@)él ent suf|Ber ngxf om-Ellpg. i kewilse, SHQ ID NO(s): 111
and 11P it Lerled in éi%hcc#ﬂéftlé evgnt the devel opnent of |ung
cancer i suffearing flromHIV or gliaobl hstomal in a |patilent
sufferin | V.| Any dne or re of SEQ/&D s): 117-13m:nd 139- 143,
may be| gdnmi ni $Eefed|E® a v w% péegentggtfhe evel opnent |8 sf|lung cancer
in a paEient %f?‘.er o fr LV-= Any |@ng arcrbrefof SEQ I D N% 104- 108,
110, 117, 12505186, |4 AR = 394 = dglgﬁ admi i st er n a vaccine
to preygnt th ﬁd@velgﬁﬂent&a Il ca@c r a-g kenial in a |gaH|ent

suf fer .| "SER 1B KO( 52 £138-4123 gy~ be|adni nj stered I} a vaccine
to pre tof _Droact lcancar_and Jeukenia Additilonally, SEQ
I D NO | 145 may be admnistered|in a yaccinge to pfevent| the devellopnment of
breast | cancer | and SEQ I D |NO 146 may |be adm nistered ijn a vgccine to
preventst®e devel opprent gf col gn canger, col orectal capcer, |and |cervica
cancer ﬁnga patient| suffering filromH|JV. [00048] Al vaccine to [preyent

gl i obl a5tenm, | pancrati c |cancer|, |ung cancer, |epkenia, coldn cancer,

col orectal capcer, fcerviclal cancer, and breast cancer | n a patignt
suffering fromHYV may canprisg one or nore of SEQ ID NO(s):| 104- 148. A
vacci nge conpr|sing gt |east ong sequence from SEQ ID NO(s): [104-|108, at

| east pne sequence from SEQ I D|NQ(s): 109 and 11p, at | east |one |sequence
from SEQ 4D NO(s): 11 and 112, at | east one sequence [from SEQ I|D NQ(s):
113-116¢ @t | east ope seduence [from $EQ I D|NQ(s)| 117-1136, at | dast one
sequence <Erom SEQ I D NQ(s)): 117, 125 and 136, the sequence |[of SEQ I D NO
138, at<Sl-gast|one sequence from SEQ I|D NO($): 13P-143,| the sequgnce of SEQ
| D NO @45, and t he| sequence off SEQ IID NO | 146 i 5 a vagcci ne |proVi ded

agai nst gliob|astong, pancreatijc cancer, |ung capcer, | eukenia, |col on
cancer| col orectal [cancer|, cer\ical g¢ancer, and preast| cancegr irn a patient
suf f er g—fromH-vV—A vaccinme conprisingat—teast—one—sequencefrom SEQ | D
NOQ(s): 105-108, at |east one sequence from SEQ ID NQ(s): 109, 110, and

113- 115, at | east one sequence from SEQ ID NQ(s): 117-136, and at | east one

sequence from SEQ I D NQ(s):
gl i obl ast oma, pancreatic cancer,
col orect al
suffering fromH V. As described abov

cancer,

cervi cal

cancer, a

&

| eukem a,

139- 143 is a vacci ne provi ded agai nst
| ung cancer, col on cancer,
breast cancer in a patient

any sequence shared anong nore than

one type of cancer or anong one type of cancer and H V or any sequence in

o "

T



of cancer or in HV is a sequence provided for a vacci ne agai nst the

various types of cancer or a vaccine against the various types of cancer in
a pati entweubfaanserg from H V. [00049] The vacci ne may al 0TASAMRI0$HSA
m xture of peptides, wherein one or nore of the peptides are sequences
identified as shared anong a first group of histol ogical types of cancer
and one of nore of the peptides are sequences identified as shared anong a
second group of hjstological types of cancer fhprebv bei ng effective in
treatihg both|thel firist and second types of r. [Addi |onally, one of
nore of 2t he peptides jmay beg sequences identi &k@ as shared among a third or
additizﬁal gr pups| of |hi st ol|ogi cal| types of c %?@ . The vjacci|lne may conpri se
any onezof the seguences di|scussed aboye or g ctipnal| frdgnent of any
one of |Bhe sequenges (di scussed above. The vagd ag nmay |ikew|se gonprise
protei 8 or protejn fragnents cornprising thelseq ences or functijonal
fragments_of [he sequences [di scugsed apove. Kpept on1a partli cul ar
histolagf&a% L ype| [ 00050] Ay di scljosed iin Table 1 Hes |&§Q$ified in a
speci f C iBtpl ogj cal| type |are particullarly §sef Kzg m nogbg]c conpounds
for dezgt@ﬁﬁewt of difgnost|ics and thenapeut §cs & ospec§§t§
hi stol pgi 2a® typel Thie pept|i des qf Tablle 1 r¢pre %d% BeRl i ki|l pgpti des
i dentified %n t he| portion df the|genomg wher ¢ t hgshid esL cq gptration of
Repli kin Peépt|des|is |identilfied as present. Fhis §% n| of e |genone is
known tor—a npgnifiedrassogationrwthraptd rcagtonan it:t hality.
See, e{g.,U S| Appin.| Ser. |[No. 12/010, 027, f Janpary| 18, 2008. As a
result|'gpeptifdes fromthis [region are partic y upeful in vadcines for
target,%g the|rapjd rieplicati on rechanilsm of | i gpancy and pdarticularly
useful |Gor targeting the rapid replicafion isnjof ja malignancy of the
sane tfde. [03051]Peﬂzides of SEQ I D N{Xs): arejparfticul arlly useful
for diagnostit and therapeudtic pyrposes agai ' mul tilf orre. Pepti des
of SEQ ID NO(5): R8-52 are |partiqularly usef gnestijc and
t her apeuti c pprposes jagai ngt canger of gﬁg p Pepkigps off| SEQ I D
NO(s): [:53-103| are| parfticul arly useful fer~di ] and T her apguti c
pur poses agai pst cancer of |the |uUng. Pe ). 149-165 are
particularly useful fijor diagnostijc and s £ lagai|nst
| eukem a. Peptides of| SEQ I|D NO(g): 1661493 @% y ugeful for
di agnostic and therapeutic l[purpoges against calon,| rectum
and cefvix. Peptiges pf .SEQ ID NQLs): 194-208 are pafticul arlly yseful for
di agnosgi c an%ﬁ&héﬁ@@eﬂ c |p# osé&%@gainst cancer of the brleast|.
[000521§r0t ei go@m% L—Fégg Bl ~aad pol ypept | des| conpri sfi ng |any one
—_ O —_ -
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or nore of these sequences or functional fragnents of these sequences are

| i kewi se useful for targeting cancer of the histological type in which they
have beerwOdersiiii7ed. Correspondi ng anti bodi es and ot hePChiusding4mgent s as
wel | as correspondi ng anti sense and si RNA nucleic acids are |ikew se
useful . Peptides sharing percent identity with sequences of Table 1

[ 00053] The i nvention provides peptides that share percent identity with the
peptides disclosed in Table (SEQ | s): 1-203). A peptide that shares
a percegt ideptit hi bi ubst strugturpl apd/or functional

equi val gnce wth r ef g e s¢q A peptifde nay share 30% 40% 50%
60% 705 80% 90 5% 99¢ e ident|ty with any one of SEQ ID
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to be related to rapid replication, a Replikin peptide that shares percent
identity with any one of SEQ ID NQ(s): 1-203 may be used for diagnostic and
t her apeutwo 2pwrpawes of the invention including as an i REHAUSYERI0E7451
conposi tion or vacci ne agai nst histol ogical types of cancer sharing
sequences with the desired percent identity or sequences wth exact
identity. Further, a Replikin peptide sequence that shares |ysine residues
and a histidine residue in the same positions as the |ysine residues and
hi stidi ne resi dilareifdpfidesgn céBpdREjpins kirmntsﬂqﬁmml oa‘pli&&@nliﬁ)cd‘@éls) 1-203 is
useful for di ag[lﬂ&?% ¢ and 502‘1 D ARG e el W%Sr%ﬁlc‘é’u olif] 'er}‘é éls 9f, I ncl uding
as an i mmunogeni C nposi t1on or vaccl ne agalns Fi's ol ogl cal 1%%/pes of
cancer shari ng thosmhagesed T@lfleﬂhlely&aqﬂmwrlsﬁfg@e Isqqgcma, pési dues and

hi stidine resi d g&f unc(?rg gfﬂ% SR@%{%! th%P(E(;nglgtl ee%ﬁtl%ﬁl? 0?‘{h§ key

structures for 1 ki seque replication.
Pept i des honol cgauescai nehtlctws eanisioting qﬁ@esswnmwr MSO@MP% revi ew of
Table 1 reveals I nc r S. Appin. Ser.
T e eal SARNES s SIS ALE LTI IEPALLBRAL LD, S b .
uni ver sal synt hedzlh(tin@lppiﬂ@gésatiwn atld JTOPIHS. ACSmpdfslt}@amnmteﬁermg@\hmde SEQ I D

NOLs): 44-47 T depiiihaf oo NARGLSR! | QNGEE: ANGLARL LAPROAAIAQ! Y shared SEQ

I D NQ(s): 182-1 COo orecta rvical cancers.
The new and surPricsinpgpitohingmyaenfere Wal rephagen diegieodadreathe itvar ed bet ween

pancreatic cancgf. aag. %hqg;hcﬁ%'n%ag‘}ﬁcﬁld]p f‘&ﬂ&a&g Vlhéé@)'omﬁ&{‘&‘?ﬁ provides the
artisan with a new and surprising Gse o quences I n i nmunogeni c
conposi tions, isediidgamgmyisagrios bf R eplipiniscarhangto ge meshdnisasofcancer vacci nes.
The sequences i ?ﬁi(g]otf'c% elfs. qul ?telgte}f&elgéeg\gtﬂ(?ﬁ) efton MY 11§th%£ apeUt ics

across histol ogi types I's applicatron e previ y- identified
pepti des was nofor praaylcontsifyrearavadiagaddy ias immengrrgappeseng appl i cati on of the

sequences. Pept ['06'(9!%] sh %&%x@rﬁﬁ@ 9 ?&%gg{iMOr ﬁl?e%lqﬁgsvvlth replication may

be an immunogenic composition comprising any one or more of the sequences
of Table 1 or a functional fragment thereof. A composition may include a
polypeptide comprising a sequence or sequences, other compounds comprising a
sequence or sequences, peptides consisting essentially of a sequence or
sequences, peptides consisting of a sequence or sequences, or proteins
comprising a sequence or sequences. Such immunogenic compositions are
provided to be directed at the presence of the various cancers, including
diagnosis, prevention, or treatment of the various cancers. Such compositions,
polypeptides, peptides, proteins, and compounds may be used to induce an
immune response in an animal, including a human. Antibodies, antibody
fragments, or other binding agents directed against such peptides are also
provided and may be used to diagnose the presence of cancer in a patient or to
provide passive immunity in a patient. Such cancers may include, but are not
limited to, glioblastoma multiforme, pancreatic cancer, lung cancer, leukemia,
colon cancer, colorectal cancer, cervical cancer, breast cancer, or any other type
of cancer, including cancers related to (or metastatic of) glioblastoma
multiforme, pancreatic cancer, lung cancer, leukemia, colon cancer, colorectal
cancer, cervical cancer, or breast cancer. Such antibodies, antibody fragments,

or other binding agents may also be used to diagnose HIV infection and cancer
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[ 00057] An enbodi nent of the present invention provides isolated or

synt hesi zed Replikin peptides identified as shared or as havi ng honol ogues
or pepti d&O 2013a1BIT§ percent identity anong cancers of emdodseomio4si gin, A
further enbodi ment provides a protein, protein fragnment, or polypeptide
conprising said Replikin peptides or a functional fragnent of said Replikin
peptides. [00058] As may be seen in Table 1, peptides are shared anong the
endoder mal cancers of the pancreas, |ung, colon, rectum and cerviX.

Pepti des shar edleastopngent gsgengsd Gegrgniaim BBN clemsinagepicgtp opRépdienl i n t her apeuti c
agents against the faml f oder mal , cancer.s., The shared peptides are
further a basi ssgrg%uﬁ?gé)ﬁ%gﬁe\ée ?%ﬁ%ﬁngﬁégy (ﬁ;nrcgithc?eRr?P I 1§?tﬁu§p1§endoder mal

cancers. The i nwerfereowith tehisagéois eancpr @thed esclpniomeinbide pthat ei n fragment s,
and pol ypept i deﬁsiec(ﬁgﬂ}% For !u{zigec% 'IRéri‘elr(glrn@e Bﬁ%e‘cgﬁ%ﬂsg&%ﬂ étlit'i?tgrfe?énc? hared among
endoder mal cancers. e invention turther provides functi ona fragments of
Repl i ki n pept i dedudinemnterfosigon afs: spévaficegtnampngo érdodemisal ofcgrlicaios. Such
peptides may be used tg stimulate the inmmne systemto produce antibodies,
anti body fragnents, or other binding agents that nay be used to di agnose
endoder mal cancléd&tShnd Graaypobig omsdedintederpigoviihdep!patsmi i eancermayibe yoragai nst
endoder mal canc Pent.i 2PN, 0 R 00059] An
enbodi nent of p@gsgﬁgwﬁgfgﬁﬁ?}%zgg%g%l?des iagcolltlear?%r oPrlgef/dr%%ﬁ{e%Perd Repl i ki n
pepti des i dent ifheeticagicglyacentadlc cagichavd/mpdiymos. cwescare ofépt i des shari ng
per C.ent I denti tiXVe%HPIplg eff?c%gg%%sgihe%g}i&g%{sm icgf%%sgfcd%cérl'ﬂl(ﬁ mﬁ)';)vsenbpdl ment
provides a protein, protein fragnent, or pogype I de conprising said

Repl i ki n pept i degliaf practitignat foedainister agereratinodgamali orReph pikd tppEpt | des.

[ 00060] As may b j . i.de . gl i obl ast oma
mul tiforme canccglrl&g%({eh %1?3%?13%%1 %ngﬁ% ggo Mﬁ%%@?%eg‘g&é%@%bl astoma and

ot her ect oder ndlistdagicersamayis bacegaimbri wett: thacanpe issgpenstie¢odgemnts agai nst t he
famly of ecto i I be the

basi s of i agnocry o HERRE Sucd BB R oPAR LHES A FM bR 0° T

i nvention, therieflegceed. provi des proteins, protein fragnents, and

pol ypepti des C%@ih@{fﬁ%eﬁ%ﬂlohgie@hﬁ?ﬁ& esqifi¢ntified as shared anong

ect oder mal canc e invention further provides functional fragments of
Repl i ki n pept i d@8046Hent Pie thied efgleathairen Haimsalt femngeiwenthit deeahapeins.  Such

peptLSce T 8 R 1\ TIUIE ROL AR Ry0f SR nlDod o
ect oder mal candwpideatidt sraghated apoegiHi\bamkleghil gencpr pivides dingnesfictapd agai nst
ectoder mal - canGglfpeyReMplidESnSBAUEHLARPRY dTRRBAEST TRLanEAREANS for

preventing the development of cancer in patients suffering from HIV, and for

treating cancers that have developed in patients suffering from HIV.

[00047] The peptides shared among HIV and lethal cancers provide

immunogenic compositions for raising binding agents against HI'V and lethal

cancers that are useful for diagnosing HIV and/or the development of cancer

from HIV. The peptides also provide immunogenic compositions for vaccines

that are administered prophylactically to prevent the development of lethal

cancers in patients suffering from HIV. For example, any one or more of SEQ

ID NO(s): 104-108 and 110 may be administered in a vaccine to prevent the

development of glioblastoma, lung cancer, or leukemia in a patient suffering

from HIV. Any one or more of SEQ ID NO(s): 109, 110, and 113-116 may be

administered in a vaccine to prevent the development of glioblastoma or lung

cancer in a patient suffering from HIV. Likewise, SEQ ID NO(s): 111 and 112
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[ 00061] An enbodi nent of the present invention provides isolated or

synt hesi zed Replikin peptides identified as shared or as havi ng honol ogues
or pepti o&O 2013aNBIT§ percent identity anong cancers of nmesodseomio4si gin. A
further enbodi ment provides a protein, protein fragnment, or polypeptide
conprising said Replikin peptides or a functional fragnent of said Replikin
peptides. [00062] As may be seen in Table 1, peptides of nesodernmal cancer
of the breast are provided. Peptides shared between breast cancer and ot her
nmesoder nal canaendmmamhmﬁﬂQDMpnhsmdt@pmtﬂwmageukmcmm@éhmgcagaﬁmst t he
famly of nesode I r hese shar ed tide er be the
basi s of dl&gﬂd%%%%s% %%o%é%@#%%ﬁﬁ%gﬁ?ﬁf%?ﬁﬂwﬁggﬁé 1 (Pyggacers The

i nvention, ther4idyome Orppm\mflé@ IPANSA(ek hi/; 136raod M%I%rm@nlmﬂdsﬂ.lmaﬂdd

pol ypept i des_coppr, RS FEphl i D RERLLASP L IEALL T £hhRR Shided among
mesoder mal cancers AventT on t vides”tUnct ona fragments of
Repli kin pept|d@@nﬂﬂénﬁnjmewra@ﬁsﬁéﬁédDdﬁﬁﬁglwbgﬁﬁéﬁhﬁl7¢ah¢§is Such
pepti des nay be | e duce anti bodi es,
ant i body fragneﬁ??gnggo lﬁy%%%§|SQE%%%%¥QJtﬁ%§£§abﬁqgﬁused to di agnose
mesoder mal cancdrgoamuit afdyngyenees el leukemraoy b deticpbsiffene frommHAY .t YEQgai nst
mesoder mal _cancgy ﬁo%\/%fwﬁ% ARt (&j,al%&n&e%@ Sv@h th%‘a&%% Q00631 A
review of Table 1 r s nu ous share sequenc S anong vari ous t ypes of
cancer and H!V(ﬁﬁgqu@ﬂmégmdhak@ameAQ&am@ﬂméﬂﬁh@TNOfF@n&wwetypes of cancer
may be compri Seghilfl find WAGE 0 FUR ISR FBILOUGANGRES Such
vacci nes may be adm nrstered as preventive or therapeutic agent agai nst
any one or nDreEbNOth@s%w@an@emszQMEavanmﬁhﬂﬂ@movhﬁ@ﬂdbmnﬁﬁmb or nore

hi stol ogi cal typgs gﬁceﬁé&&%&aﬁcﬁl\{c%? aRf QOUGH hé%@a‘h?%afemdshﬁf%ﬁﬂ Bt on costs,
di agnosti c costs, erapeuti c cost’'s and storage c &l nes agai nst

| i obl ast oma, IEHV cancer, and | eukem a 00064 In considering Table 1, for
g g9 [ ] g
exanple, the p i se 0, obl ast ona
mul tiforme hasq?ﬂggganégg%?%gK55F§§&%OE%%%%%%ggﬂégé} Eﬁgwééﬁéﬁéldentlfled
in lung cancer,leakenuaSEdyt @niO colbE@tal ¢ageant defvii@bcaneer] aad keait gancadaizt i onal |y,
SEQ I D NQ(s) @Qﬂ t ' '? ngg as SEQ I D
NO 105, |dent|2]%a11 3su %ﬁgﬁfﬂﬁﬁﬁi5ﬂ§?§%?§%§§5§?ﬁﬁﬁé H?%@RSTﬁ?S pattern is
al so seen in SE®@3! B wire)comprigipgiat3east cavf saghénsh FramtSERAIDWPEs): flo+-he8, SEQ | D
NOs): 53 and Spiar Al dibig: fagee RS )0 1608 53 of

| eukem a, and SEfz%B H?Ee gﬁ% Q ?5%%) 08 o @?%2%3%@k¢%
Addi tional ly, t%ﬂ@é@ﬂ@é@(@éhﬂeﬁﬁéé%ﬁt ISEQ)HeIBeCN@lCG'ﬁOFId%EQ IBPNE®)i n
gl i obl ast oma my i fiErAR, 4§35 stegﬁ‘e éeaﬁrcﬁn §%%ﬁ‘191\ﬁ%&)d1 %?Ee%% s SEQ ID NG 59,

entifie

identified in lung cancer, in HV. The
pepti de sequencﬁmﬁmuﬁmm?SEQN@@KX@ V” BY, andnld 6. 1h@sedichteef SEQOM ¥@e ani no aci d

sequence of SEQDNG: kS dqubdeRbih SHer ok plen A Qi P8R | D NO 154
has a glutamc acid instea an aspartic acid a$ the second position from
t he N-tern nus.ID NO: 145, and the sequence of SEQ ID NO: 146 is a vaccine provided against

glioblastoma, pancreatic cancer, lung cancer, leukemia, colon cancer, colorectal
cancer, cervical cancer, and breast cancer in a patient suffering from HIV. A
vaccine comprising at least one sequence from SEQ ID NO(s): 105-108, at least
one sequence from SEQ ID NO(s): 109, 110, and 113-115, at least one sequence
from SEQ ID NO(s): 117-136, and at least one sequence from SEQ ID NO(s):
139-143 is a vaccine provided against glioblastoma, pancreatic cancer, lung
cancer, leukemia, colon cancer, colorectal cancer, cervical cancer, and breast
cancer in a patient suffering from HIV. As described above, any sequence
shared among more than one type of cancer or among one type of cancer and

HIV or any sequence in one type of cancer having a homologue in another type
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[ 00065] One or nore of each of these peptides nmay be conprised in a vaccine
directed agai nst the various cancer types of glioblastoma multifornme, |ung
cancer, owoOl2euskasi7a. Each of these peptides may further Pog/useompoised i n a
vaccine for the prevention of these cancers in patients suffering fromH V
or in a vaccine against existing cancers in a patient suffering fromH V.

| mmunogeni ¢ or therapeutic agents conbining two or nore peptides

[ 00066] Anot her enbodi nent of the invention provides inmunogeni c and/ or

t her apeut i ¢ agedsficanceomr HEV 3@ stquona@pravinded fofa vidvinepephit lesaddust he i nventi on,
i ncluding, for exa isted i eptides sharing

| h nt i d Tahle 1
AT k&P EAPRLLOTR, by U Ml e bR e ¢

percent identity W ste
and/ or t her apeuwviferiegfemt BIor ovi de t he nedical practitioner with a vaccine

or ot her agent tiwv I | tinl e . sary. As a
result, the ned?@%?fprace?%?%%é%wggﬁcﬁg1%5%%§%§%dﬁﬁ§ﬁ@@%gﬁ?ﬁg%ﬁ%vention
wher e nore tharoromee ditht pods ealscqpamee rdettifpd ai shappd ement 4 finatgow dfhe

hi stol ogy of tkﬁﬁg]?%}?a?g}ﬁigss?fl;gl}gcglo%@’oné)gf%g%ﬁthé Eegottiﬁésm%%eg%géftghge@ type of

cancer is a matc cancer agal e vacci ne or
ot her t her apeutidentifigémtshyedadewiagpadd growDoigE0 i3 PERETANSR012/ 047451

| 000671 - anot NG RRRAICHER, if REGLINANGL B SRNLATRLALES Rl of e 0. protein
fragnent, polypepfl e, or o her Corpoun conprising ‘two or nore of the
peptides |istedAddiionaly, enclofamraef thaprphdg eny dabdayeractidendfiedymnharod t he
protet . pr ot !l QTR n ARlARAERLL 48 AE10BLSfpcE OTRRNRdry TG dnvent | on
further provides a“conposition c rising one Oor nore proteins, protein
fragments, pol ypepoimpass angonoeites sequempn dndsscdwhevcair p fngtdnabf sai d prot ei ns,
protein fragne 0 i . ri.ses at |east one
“ﬁrfgime{?t JéXﬁﬁ&{Fggﬁg Se:l-q?llélﬁg% ilillﬁf‘clﬁgss%Q FROUNER. GOTRY S

of the peptides ste ' ' : I'n sequences 1 n dragnostics and
t her api es [ 000608k Bec avsmisRepldikion poEgUzIzoests gerprehgrihcaiuopcadef i ned, t hey

TRy e Synt hes: Ry raLABN & ENSHIALL QL BLBhgT 2 technl ques. Reptikin
sequences synt hesized by organic emstry may be particularly specific,
hi ghl y Peptides from a particular histological type

[00050] As disclosed in Table 1, peptides identified in a specific
histological type are particularly useful as immunogenic compounds for
development of diagnostics and therapeutics for the specific histological type.
The peptides of Table 1 represent Replikin peptides identified in the portion of
the genome where the highest concentration of Replikin peptides is identified as
present. This portion of the genome is known for a magnified association with
rapid replication and lethality. See, e.g., U.S. Appln. Ser. No. 12/010,027, filed
January 18, 2008. As a result, peptides from this region are particularly useful in
vaccines for targeting the rapid replication mechanism of a malignancy and
particularly useful for targeting the rapid replication mechanism of a malignancy
of the same type.

[00051] Peptides of SEQ ID NO(s): 1-27 are particularly useful for
diagnostic and therapeutic purposes against glioma multiforme. Peptides of
SEQ ID NO(s): 28-52 are particularly useful for diagnostic and therapeutic
purposes against cancer of the pancreas. Peptides of SEQ ID NO(s): 53-103 are
particularly useful for diagnostic and therapeutic purposes against cancer of the
lung. Peptides of SEQ ID NO(s): 149-165 are particularly useful for diagnostic
and therapeutic purposes against leukemia. Peptides of SEQ ID NO(s): 166-193
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reproduci ble, and highly reliable as conpared to other vacci nes and

t herapi es. Chem cally-defined Replikin sequences are |ikew se potentially
freer frowpadBans@sreacti ons characteristic of biol ogi caCiryusderiowradl

vacci nes and anti bodi es. [00069] An enbodi nent of an aspect of the invention
provi des use of Replikin peptides as inmunogeni c conpositions and provi des
construction of inmmunogenic conpositions as vacci nes, including vaccines
that provide an inmune response, vaccines that provide a hunoral immune
response, vaccimegartidutrly prdviifoslizgnosio tndbepgeutiopupecy @spengecr facci nes t hat

d bl ff d.v t ect ffect.
000701 A Repl i KPh bl e BNt b ARS oL NP R0 B PPl g Saa

peptide or funqmnwnhﬂyﬁﬁégﬁnmwgmﬁUSauUh@epumdﬁmnayabenusadmﬁﬁﬂwthe

manuf acture of ,a npdicament for the treatment of malignancy that share said
Repli kin peptide of that share honol ogues or peptides of percent identity
of said Replikil@0¢58pt i dgotciintprdiodiresnagraimigiolyRepidekdiompsigggiances i n

diagnosti cs and, el a5, 00ZL) A FIRPALITERR PhoanE,aRREGE of Lhe presen:

i nvention provi ecu I'nc Ies, to Replikin
pepti des and fdd@ngnaﬁﬂﬁnaggﬂmgsmmﬁWﬁﬁehumvenmiUp¢H¢WHmhﬂﬁmhgwnDIecule

ant [ pody. or ankbadkkhag0RN, HiShAsscAaR MRl pRARERLLIKLD.BFRL T de rmy be

used for diagnostic, era reven I ve~pur poses I'n cancer,
i ncl udi ng any canc@mnmeWMﬁmsa@MeﬂﬁmAmmﬁmnanyasﬂmtww¢mwﬁme art now and

hereafter, whi Clhe s s'hQﬁJl%Sj it &t YachifH} itn s%éltléﬁ% ¢ rhpR§ Well as a thyroid

mal i gnancy, a pr dstate ghancy, el i gnancy, a urinary bl adder
mal i gnancy, a ui0eS3he cBrepusntialfrgide psptides thatehdrnpcrerat Mentityralth irancy, a

col on mali gna”‘ﬁe tifel dﬁé’l?{eh%ﬁdﬁ?e' f @B%ﬁ%o@e”%%)gﬁﬁg&% ddhatlRifeQr @l cavity, a

| ynphocytic le m a nal 1 gnancy, mal I gnancy, a gastric
mal i gnancy, a noreesimddntitycehibit amhgantlah@uﬁmandmr fupotamelequinalgidegbthast ona

o grancy. o K RRUSE L, SORRGK o, 03D 02 TR 00721
90%, 95%, 97%, 99%, or more identity with any one of SEQ ID NO(s): 1-203.
In sharing this percent identity, peptides of the invention share structural and/or
functional characteristics and may be used interchangeably with the peptides of
SEQ ID NO(s): 1-203.
[00054] Certain peptides disclosed in Table 1 as identified in a particular
histological cancer type are not disclosed with a corresponding shared peptide in
another histological cancer type. Peptides that are not shared in Table 1 include,
for example, SEQ ID NO(s): 8, 9, 16-18, 68, 76, 89, 98-103, 144, 147, 148, 155,
156, 158, 192, 193, 201, and 202. Some of these peptides differ by a single
peptide from peptides in the same row in Table 1; these peptides include SEQ ID
NO(s): 8,9, 154, 155, and 156. Peptides that share percent identity with SEQ ID
NO(s): 8,9, 15-27, 68, 76, 89, 98-103, 144, 147, 148, 155, 156, 158, 192, 193,
201, and 202 are provided as peptides of the invention. Further, where peptides
that share identity with these sequences are identified in different histological
types of cancer, the sequences and/or peptides that share percent identity with
the sequences are useful for diagnostic and therapeutic purposes for both the

histological type in which the sequence was identified in Table 1 and for the

histological type in which the sequence sharing identity is identified.
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stimulating the i mune system of any animal or human capabl e of an immune
response by adm nistering at | east one Replikin peptide or protein fragnent
conpri si yoanidmaaws one Replikin peptide or functional peptisd@zfnrmgnent of
the invention. Another enbodi nent provides a nmethod of maki ng an anti body
or an anti body fragnent that binds to at | east one Replikin peptide, at

| east one protein fragnment conprising at | east one Replikin peptide, one
protein conprising at | east one Replikin peptide, or one functional

fragment of sai [000285] | ealsta fotier &elpldinkdnn t@eimehd@prai@scpf:pttdeajﬂmah@re skill in
the art knows ITB.kI n ant i body
fragnents, or ece % m@laél t@a%aﬁbq%ﬁ% (Il:fe% |%11€I§eeng |de or
functi onal fragﬁmfdlkmrpelpirdot éhenelcjnenpsrqfta@lepﬂlh‘inwnme groapng scuqhg sai d peptide
or functi onal fsre%%?e”&m n%&‘o {1 A33R4 Akl wﬁa%gté%“&geﬁyg& %ﬁ%ﬁ% (Sealeflon St 1 MUl ating
t he i Mmmune system agal nst cancer are Su t monst rat i ng a
protective effeameefld oithdReplenkd and pelpast deslysalttntsndlstoentéchsmnalmsydln@ shrinp

chal I enged wit , No.
121108, 458, |11 1150t R JEHO GGt e fenc B bt BRI 0o EL - T
conpl et el y syntdrepiten rReqbies kbm asegué hses reaged; @tat feantipee Iytidtbe ogvBluwi rus i n
shrinmp (providi 0 of action
in the shrinp r%‘tg I@Jat/ E g%q%‘}egg%(lm%%%?%%ﬁ 1Rt l%gil&gfh ?{%E:BP é{;&lhﬁﬁﬂé cl assi cal
ant i bodi es ar e tbék redayaido rapidoeplwetada, mReIdiksﬂwptlderthas biraraspercSe @lentity s o,

anti sense nucl gfrsgi ?% I ¢ rithe ion of bl ocking
mechani sns. Prg‘!vuc (S)ge an (gf m n(sthr%}télll% % %ggéc}c({la gg&gn ot her

t her apeuti cs [ 0007utpic pepisesdd theaeenhem IO¢IU¢1ﬁ$aS|an\vremtlmqgnmﬁaynposui@bmde a single
Repli ki n pepti d Replikin
pepti de sequeng(gVgér%ﬂllé%l &%tﬂsm ggglq%#ura Ity oflﬁgzggéwn%sﬁ%@giences shar ed
anong vari ous hieswetdlp@qm@adenmlor epaasncésesithoxaq adentiaFethcambieplivar i ous

hi st ol ogi cal I r epl i kin
pepti de or pepti h{é(%%?ﬁj%&st a}tﬁ}g;@g%ﬂ\}f%s@& %ﬁ% h&&@lﬁm@regﬁﬂél eﬂYegsgm eplikin
peptides in a ga)smpmsalmlmelrgﬂmnwlddmstldmyrds@ueb@femgdm Itﬂphlem Repl i kin
pepti de sequen Repl i ki n

pepti des can be%guye essi%?eI by(gg%f@?ngsb{héal,fgl nc%%%llzr?gé%ﬁ%ﬁléuggl synt hesi s or
r econbi nant gertelrnoe@rvrﬁdﬁlemntmnnhlmsg 4s e Inrdenogenc Raeplosikimorseeirences.

Vacci ne conposi bl A0S efiodidder b hiTBY 1 Fal Th

phar maceuti cal | -‘laggcésg({%gg{a Wharr?%dfggn%?%r agljg%l\gegg Ef%lgen‘?%s] Thg vacci nes of
t he present i nvigyied iondusapnddustidinireidue tredbfias oReplibm rieptidsopdyiencstaion wi t h
chemot her api es, . ORRG HGE ARLER P lheRe IS ANGRE bGKiARI €s and/ or
treatnments. The e\?acm ne of t ! ré)serelt Pm{/e%talhc?ﬁ rrag)ﬁ% b%ﬁgl stered to any
ani mal capabl e lbﬁmtlﬂibSdquggusmﬁhb@dloes‘yldnicalhedﬁm«lisr esponse or to any

ani mal capabl e ghos8{ Odu&&&%wﬁofﬁuﬂigﬁ%veaﬁ&%ﬁs% ueRbRCKLAG&Efirat . a
protective effect, or any iInmune or | mune-| % response.” For exanple, the

vacci ne of the lpllle%éwplnr ehe-i 1o oee3p, ﬁ@déldm%m%ém%UtSoPﬁelﬁHase arat, a
raboit, a chi ckemy A1 phOumidnltRfleihi@hty o CARPERN Sith pEARAD! € Of pr oduci ng
an i mune response and/or antibodies in response to an ant|gen or capabl e
of experi enci ngnguds| FEIYOEH: ¢l idontiadde ningiegtic en¢cpandof t he vacci ne.
Because of he uptyhdally MatdseonD 05RL ik IssSEAERERR ol KREGINE Of the
invention may be directed at a range of malignancies. [00076] The Replikin
peptides of t hendggeiselicapsersaThprcvorndisprpuging discovers st ?haiqsmm&? are _
admi ni st er ed tOshQre&HQ:l:v@&lt R0 ¥arldBHAE Eolb QUL @1, AEeRicaPladidpary skill in
the art including by int ravenous or intranmuscul ar injection, ocular swab or
spray, nasal spraydesg/astisap wHRR aeW sl sypyispg ugsrof heypeqersss inret hod of

adm ni stration ijp,Qb8L cbRpeblomy iRiRlide N choRk IS 1RMRLEN @ & Bscsubj ect to

produce an i mmne res%onse or in order to provide a direct or otherw se
i ndi rect vaccines. The sequences may additionally be used in diagnostics and

therapeutics across histological types. This application of the previously-
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bl ocking effect. Cenerally the dosage of peptides is in the range of from
about 0.1 pg to about 10 ng, about 10 [tg to about 1 ngy, and about 50 [tg

t o about wWOQo{3g307Fhe skilled practitioner can readily aeramsedne4tdse dosage
and nunber of doses needed to produce an effective i mmune response or an
effective bl ocking effect, or both. [00077]In another aspect of the

i nvention, isolated Replikin peptides may be used to generate anti bodi es,
whi ch nmay be used, for exanple, to provide passive inmunity in an

i ndi vi dual . Seeidengifigd pdpti®:s wWaanot piyionsig 8dovadd if a Jugdisieglppleationd, 2006 and
U S. Appin. Ser . N uen%ezslom 027, filed January 18, 2008 (each incorporated
herein by reference intheir entireties). Anti-sense nucleic acids and

si RNA [ 00078] AnPeptilachmed tanohg emdpdegpdcencofs t he invention provides a

nucleic acid s et t hat encodes for
a Replikin peptellﬂwgf S%géql%%@& tstﬁg&gsﬁétm ng%edrgwgecs?s ageéicfgences i ncl ude,
for exanpl e, orﬂe'ntl;cmMEiepléwaﬂ)dptldqau@nﬁ@qdlaaghwdres lmvalglhdmgleg}wences t hat

ncerfere with R,AHELELR: BEl S BEAHCNAGLAALKNTERYmBR iy Pty Q% or 00%

or nore identit cleic ac at enco I'n peptide
identified in enmalingngneyidor p'er@mtnrdtcle(ﬂfagsen&rmap@dpeammgnipmn@r nor e

mal i gnanci es, Ogaid%{%fﬂgg?ep%ge/@org%ctlgn%llj%ﬁlég% Of%glg%[gﬁﬁk?ﬂ %go identity with a

nucl eic acid tha I'sense I C acl es for a
Repli ki n pepti d8008Ent i Ad way berseen indbblgharptydep preiskbamt anfongtheas shar ed anong

tup or, more Al NANR Esol 0PAZALEHSD LOWCLRA! A SEAYERRS TR, be used I

hybri di zati on assays o t1ssue”or bl oo n or
Nor t her n anal ysshered am@iguhhsngndomrsmkqanctmff @mmmdonﬂa%ayls agengs di agnose t he

presence of a p 5&%&1&!4% ﬁ@f‘é&&ﬁ%ﬂﬁ&f% cerd! ThiSe Il éﬂtﬁ%&a@e le or an

environnental s r’ exanpl e present I nvention also conterrpl ates
kits cont ai ni ndoaamt)f beagtbgls tephnigeds dor ldﬁnnﬂunggﬂndqﬂeenﬁhb%serspﬂm fic for

particul ar Replj ki . 0 r mal i gnancy
of interest, or h?oﬁ?rg?{r%%ﬁ&g VltlJe‘%?E Ogeglféd&gt%ﬁ gﬁnglﬂs? (PQJI%J gﬂrIH gntl sense) that
hybri di ze specwforrmaislhg/RtIdlkal q@atndes clntdred Reghlick amorgapdedernal cavdrsopt i onal |y,
various buffersranf.of,GAAe PS4 ﬁ‘c% Jl%%;ﬂ Motllg&ebﬁklnh%nﬁéom SO W thin

t he scope of the invention are o or| bonu seq ces that include
anti sense RNA ardentibrihassbireduheng eadnﬂlemabwymssmha@ptrﬂmw byrusgdgoi nhi bit the

translation of @Eﬂla‘téﬂh@mﬁ%‘s%s@én{% Sar g abﬁ%chesaﬁttlbﬁjggﬁgm%oﬁm rDNA

mol ecul es and ribozynmes may be pre y any net nown 1n the art. The
anti sense nol ecuhding %tgalﬁsthetmmhm@@rtatd@anqm@nﬁowmalct@mﬁemnéwyb¢ vectors for

delivery to a S&é@dt%‘rbtrovuigbg%sgﬁ%l Ve a%&héteﬁ&d%%dn&ér?”er can readily

determ ne the best route o I ntravenous or intranuscul ar delivery
i s one possi bl ePern’éltlm!iamﬂ aﬂ@hgvépelermﬁhcalﬂsel‘@ne anong nmany, routine delivery

et hods i n the @idsop! SERbLhnRhEEH Rl Nt AORRAS, amount i al so
readily ascertalna Dosage may range romd9 to 10 ng, fromO.1
synthesized Rephkm peptides identified as shared or as havmg homologues or

peptides sharing percent identity among cancers of ectodermal origin. A further
embodiment provides a protein, protein fragment, or polypeptide comprising
said Replikin peptides or a functional fragment of said Replikin peptides.
[00060] As may be seen in Table 1, peptides of the ectodermal glioblastoma
multiforme cancer are provided. Peptides shared between glioblastoma and
other ectodermal cancers may be comprised in therapeutic agents against the
family of ectodermal cancers. These shared peptides may further be the basis of
diagnostic techniques for identifying ectodermal cancers. The invention,
therefore, provides proteins, protein fragments, and polypeptides comprising

Replikin peptides identified as shared among ectodermal cancers. The invention
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ng to 5 ng, fromO0.5 ng to 2 ng, and fromO0.75 ng to 1.25 ng, but is not
limted to such ranges. [00081] One enbodi nent of an aspect of the invention
further cwotersmiai’es anti sense nucl ei c acid nol ecul es t raT/USR@2/047451
conplenmentary to a nucleic acid encoding a portion of a cell of a

mal i gnancy. An anti sense nucleic acid nolecule may be conplenentary to a
nucl eoti de sequence encoding a Replikin peptide as descri bed herein. A

nucl eic acid sequence nay be anti-sense to a nucleic acid sequence that has
been denonstr atfer,lhetrorobéiesmn@é)nadédgmmtaofr@plilgmamiylesddengﬁﬁéasashziryd conserved in
a range of mali f r ul t r different cancer
types. [00082] T%non?%(\:}g% Ilg%lr(f%%f 5, gm% 1de§ flys cS(e)ér{rg)osgl Hager%}ée 1(I:n(.linrrgrl sing RNAI -

i nduci ng entitisstemsepotdue iamttblotblﬁi amté)pﬂy ragnicons, @fotler pradingmgnis yhat ncl udi ng
smal |l interferi I 1 and often
about 20 to aboﬁ%@%dnt\éﬁg} gl?)ots‘ll"§ eﬁrl}]aq% Bflﬁplg%rbaeﬁl e&dtgl&&&%n%ﬁsggﬁl es. Si RNA
is involved in 1tﬂnelniﬂ\h°galmt®t0ﬂmh®acqmt hvvay where it interferes wth the
expression of Oﬁ‘ﬁnﬁgssﬂ%re 4 ??Hekocﬂe%ﬁe? CSeFSCh as replication genes of a

mal i gnancy including replica enes th conprise at |east one Replikin
pepti de as desclffisdt heﬁslecmbodgndﬁl\w@halbrs@ntac‘tenﬁwM%ﬁ@la&ﬁdm pat hways,

e.g., as an ant 3 unt of an
RNAI -| nduci ng egﬁlpﬁl%%elhs%‘ kl?lp%egﬁ 8%?{&1&128%%9%9% Jr%agn ?ﬁqﬁl!ﬁl\rég e‘&r&?

si mul t aneous| y mptides sloringpéremt dedgnosing cafcen ofreksogerantyrigyr. & net astasis. A
dosage shoul d . 0 of the

nal i gnancy or bni"glftgegt as?déﬁ%%ggﬁegﬁgﬁlsn’ érfo %?L@Qén%@tﬁ%pﬁ%%@@g conprise a

si ngl e si RNA speeoipasing sudfdepdilintpeptales erragfenctipnad fragmdinpof sord Realkiconpri se a
plurality of ddjgg nt si RNA species targeting one or nore target
transcripts. o] Zf?The invention provides a snmall interfering nucleic acid
sequence that i80&Bbut AOmaobeabaun TePe hushides otwésddering caeargetthand is 50%
o0ve 0% 20% L BRYNliP S NRUHLAARUS L b RIBRLAPSRHEICE | denl 1Y)
with a nucleic acid encob or an tron of at least one Replikin
peptide, or is Iﬁﬁ@aer@@%ﬁncmomay&@%)Inmse@@%mpenm@elht@mir@gbmbm(ﬂmr sharing
sequence i dent i fiple, ekl BurliS! IS 361 oLAREs iy ARAL BERRBadiord nuct ei ¢ acid
t hat encodes for any portion o east” one Replikin peptide. In a further
non-limting ermmpmmchmqm fqru@dnéfy@gamseﬂeged@@were The iapxatien.15 t o about 30
nucl ei c acids hoUto 1Pt I £d36h Sy f her
non-limting e é}ro%ﬁes eOtﬁiugpé)lt%éa s%’seg%gf%gimidéssr&g léﬁ%l nucl ei c

aci ds. [00085] lemsllkln\pemxdmlslerplrﬁew@éanedmemqs@mmﬁmgaletmmal @he for illustration
purposes. The ofdli,AGT Yirhdfiphdy {AANUAGRL SR b MUGRiELED

enconpasses al | prnact?(l{:tes !rnfogr E%Ft r@% In(tggﬁlansgl gﬂle di scl osure
and dat a provi dedhdred anpping Iraﬁfmem@é@angws %bpﬁmldeﬁml?}’d?? usel tastimylptai t ed to the

exanpl es or t hethQinﬁﬁdn@%%e@n B %/dugtegltlbﬁﬁe%l ;ﬂlﬁbody fragments, or other binding

agents that may be used to diagnose mesodermal cancers and may be used to
provide passive immunity against mesodermal cancers.

Vaccines against multiple types of cancer

[00063] A review of Table 1 reveals numerous shared sequences among
various types of cancer and HIV. Sequences that are shared among different
types of cancer may be comprised within a vaccine against these various
cancers. Such vaccines may be administered as a preventive or therapeutic agent
against any one or more of these cancers. One vaccine provided for two or more
histological types of cancer saves production costs, distribution costs, diagnostic

costs, therapeutic costs and storage costs.
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Exanpl e 1-ldentification of peptides shared anong vari ous hi stol ogi cal
types of cancer and conprisable in vaccines agai nst said various cancers

[ 00086] Thwoi2nans@ss exan ned genom ¢ i nformati on of vaPCeMs2298IEDYI ca
types of cancer to determ ne the region of highest concentration of encoded
Repli ki n peptide sequences. The goal of the exam nation was to identify
Repl i ki n sequences avail abl e as synthetic Replikin cancer vaccines for each
i ndi vi dual histological type. The inventors were surprised to identify nmany
Repl i ki n_pepti déasmguegossglivblasiomat heg cageoandteukergiaest concentrati on of
encoded Repl i ki ti r r st ol ogi cal
types. Because @ﬂ@ﬂrdeﬂﬁﬁ Sn%h%%%%%:é?ﬂsﬁareg“ﬁg)é%%&f#gﬁgﬁ?g f a Replikin
sequence, they 1&x¥0si deifind msgliohlattoras multidsoe hastthasawicaminoapidd repl i cati on

See, e.g., US , 674, 880,
7,189, 800, 7, 75555%%%557&@%11) ﬁ%% 1&%52ed %@Q?%@r 3@6@55%415%44 and
7,894,999, eac hidgifipthind nkeiaj v%cidlrtlpmllax%ﬁﬁ HENBT g4, aed E0dneethe Rapi d
repllcatlonln Pﬁ@(g P racteristic of

| et hal infecti O%@% ﬁ?ggglgge sljicIa ﬁﬂﬁm qﬁnggﬁ%grnzh&g%gar dl ess of

hi st ol ogi cal t yipenngkéicicecyyirutFBV). Pehiepattcmgsalsopeq e, SERID NO8B4, 999, and
U S. Appin. Ser,, Nas.s ﬂ:@dl&é%!o%a%ﬁufgﬂge A26IBRAR853 gﬁa%swrm ,Of Replikins

per one hundred genomc am no acl known as Repl 1 kin Count) has been
found to rel at ecaq@ari?ﬂ(l@clﬂ%} M%%dﬂﬁhwmmﬂ,taaﬂ@? IpQs): 8%, e.g., U S.
Appin. Ser. vV, r ed the
genom c si tes of 313 ?162:13% &ﬁgfl[eg%g%] y\?‘g@}%ﬁ%ﬁ% o Bﬁ& Sé%degéfg’?lggggb(m ghest
Repl i ki n Count )N@of ldsrpéi@ii in ghiolepdikmpltifege basdhassame apenotahid spraisiioss of  a

whol |y- synt het | & sBeAbI N m5oCRABRRd AR Qficer LAE SEOYSRIEN S0 RhBr&RECt  ng Lo

identify sequences for a single vaccihe for each histol ogical type of
cancer. The i nviht olbs powdide seanense 9BFEQ HNPX) sk dd.taad i sdiudront that many

i ndi vidual Repl jikhDacd Jekf&etnbkr &%E‘@Eﬁ\léhﬁ&%eﬂn@ie& me&em{mﬁ BaPSEd fi® oSt

| ethal histological types of cancer, including glioblastoma nultiforne,
pancreatic canch; 15I41h1h°gag:1atﬁ@@ra<>1d|1@!ﬁaéﬁf &, aspalicoasidoamecesecond gpsitfasct al  cancer
cervi cal cancerfmlgﬁlgl\p{egﬁgﬁs cancer. The Replikin structures were
furthernore not necessarily found in the same genomic region but were
nevert hel ess i d@8PR65F i edOnarpriteee gfgpgh of theppreptidon 619 beponaised i8geci fi ¢ cancer
type having thevat?&%‘(ﬁﬁ%te@%ﬁﬁﬂhé HrloQcatler fpeostetoaRhdhilipegsences. This
is the region wherein Re kin structures ‘are shown to be magnified in
their rel ati onshigreapesrroapubiemiapFacdaf iheie papiilcs eenrthenpe capprisedingcover y

al I owed the i nvgRLQ! By 1O fé@é&ﬁbﬁ’@ftﬁés@9&&er¥ﬁ%&1&ﬁ§su%ﬁhg‘§émPi‘P\r/ §rihhan one of
the | ethal cancers. 00058 The inventors designed many different vaccines,
i ncl udi ng but n&Ecing W@@GXIS@g(CE?CefﬁaééPmt wifaingstoryHobl ast oma mul ti f or e,

I ung cancer, |%&Kﬁﬁﬂ@emé‘9ﬂth@%@§t‘icd nisledmbin il (W@ 6F hdPSpe@inst | ung cancer,
| eukem a, and breast cancer, and_ ( vacci nes agaj nst pancreatic cancer,

col on cancer, cl8/%bbct a“‘FnOél%fﬁE@'POd“é?’Pélo%%? {Pvengion Eré.’ﬁ’éiésrlmnE%%Fﬁ}ce 2--Repl i ki n

formul ation against tghj &laba%?@rwmpﬂlmggw@@m@fe of IR pkRkof RN cancers

associated with H'V [ 00089 t he sequences identified in Table 1, the
i nvent ors desi glﬁgan%p 1nclud1ng, for example the peptldes listed in Table 1 or peptides

sharing percent identity with the peptides listed in Table 1. Such immunogenic
and/or therapeutic agents provide the medical practitioner with a vaccine or
other agent effective against multiple cancer types, as necessary. As a result, the
medical practitioner may use an embodiment of the invention where more than
one histological cancer type is present, where the histology of the cancer is
unknown, or where the histological type of cancer is a match for the types of

cancer against which the vaccine or other therapeutic agent was designed.
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formul ati on agai nst glioblastoma nultiforme, |ung cancer, |eukem a, and
cancer in HV. The formulation conprises, as interfering peptides, SEQ ID
NQ(s): 1-wo2Bmsah3@wf t hese sequences is shared anong gl i ebrastaams7451

mul ti forme, lung cancer, |eukem a, and H V. [00090] The inventors designed
anot her fornul ati on agai nst glioblastoma nultiforme, |ung cancer, |eukem a,
and cancer in HV. The fornul ati on conprises, as interfering peptides, SEQ
ID NQO(s): 1-5 as well as SEQ ID NQ(s): 6-14. These sequences are further
shared by gl i obl08®bna, Inlaneiler embobment ghelineentibh Yontchipdatds@rpnettiat i on may al so
conprise SEQ ID NO 154, which iS a mol oque, of SEOQ 1D NQ 7 and shares
8600 | dent 1y, wiiEhoaEeR Eynb PO B SR BB iR Gkt Sden
am no aci d r esimgpedss WistehinSEe 1 Bs MOmmMunoSE@allPDadi@r agebdofitle: firateint i fi ed in

| eukemi a in Tabl e 1 an b it | ogQu . DNO 7 in

gl i obl ast oma, Sdé%elﬂilg%%még)%i%gaﬁﬁﬁ%m%%ﬁ%g &gg'd?%é%’ﬁ%hofﬁ% 10 in HV, SEQ
| D NO 154 is usefidds afcompdséiogebipripinzap dr mexplpratans, pateimfrdgeghten a,

gl i obl astoma, | LN i . fferi fromHV. WO
3013/ 0130 75pc/ B3P0 T5bd PuBBBET hrtPuli kTR Rs. O estea i
rabbits to det efragmmats.ipelypemigen pcithey campbunds quimpescandeddl @FARtheat s t o
determ ne proteg] {;ic}’egliﬁuﬁ%bleqpt h before cancers are inplanted in the

ani mal s, and at’ erent intervals after the cancer is inplanted. There
are nunerous priepdisol sqiarcesgudiaghessits g thelapieslescri bed in the literature.

The Lol L owi N9 aofadsfo, SHENPROASPLALAANIRLAD. S AARACHAS hrrBle

i nvestigation, elgh oten m e nu/num t” to nine weeks
ol d) are i npl amnyeticsash by vwadodsimpstryror biloglvel tédhankeswiReplikemseqianorya cel | s.

Tunors are noni i . . i . erm ne when the
tunmor neopl as nssgrgﬁélgsc eﬁ%%%%%;ﬁ‘@lﬁ%@ éﬁ‘ﬁyq"’}g’ bﬁgﬁﬁ(ﬁlﬁ%}i{ %lcgiicgh glltyr - mat ched

accordi ng to tunprdwible andhigiiereable ssomp@enty atlznyercindand thowpicght i s
estinmated. At . )\ | . i animal is

eut hani zed i f %&Q?%ﬂ}egg{gﬁ&@&%ﬁ%s&% lﬁn(éﬁg&ﬁ@ gﬁlt?ll?ggegz%gr m ned tw ce
weekl y and ani nalvgscaretioxsafimedistic ethielngitaflyfdgrivagllviagrinsa bndsangbasliasf  adver se
side effects. abl |61 i i . 90, J1Ba ouyp wei ght | oss
over 20%durin 'Eﬁgdsai pe‘?ll1 %)@??d%!rll Y%PO@ a%;ue#t éﬁ\%gpﬁée}l tox?kéq%edgt h anong ten
treated ani mal sReplikispeptwapodinmuneesnia cempasitiond antl @bvides Gnsouctient ¢yl cel | ul ose

%”?kgdm ni st er &g REbgeAR comPiNaRAlabdnes Ahc GHRAEHLARR S b¥vidBaRt VOl ume of 10

immune response, vaccines that provide a humoral immune response, vaccines
that provide an antigenic immune response, vaccines that provide a blocking
effect, and vaccines that provide a protective effect.

[00070] A Replikin peptide, protein or protein fragment comprising said
peptide or functional fragment of said peptide may be used for the manufacture
of a medicament for the treatment of malignancy that share said Replikin peptide
or that share homologues or peptides of percent identity of said Replikin peptide.
Antibodies against Replikin sequences in diagnostics and therapies

[00071] An embodiment of one aspect of the present invention provides
binding molecules, including antibodies, to Replikin peptides and functional
fragments of the invention. A binding molecule, antibody, or antibody fragment
directed against a Replikin peptide may be used for diagnostic, therapeutic,
and/or preventive purposes in cancer, including any cancer known to one of
ordinary skill in the art now and hereafter, which may include any cancer of

Table 1 as well as a thyroid malignancy, a prostate malignancy, a breast
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[00093]In an intracranial survival nodel investigation, a therapeutic
conposition is tested for controlling progression of intracranial cancer.
For st udywof2o0iantis@sr ani al cancer progression, malignant PCEUSS0120¢748Br vest ed
during logarithm c grow h phase, suspended in PBS, and injected beneath the
skull. 20 mcroliters is injected into female nu/nu mce at eight to nine
weeks of age. Animals are nonitored for tunor progression. Survival is the
ef fi cacy nmeasurenent for the nodel and is recorded as tine to endpoint or
deat h. Mori bundndizgnagl s wimeryéladhamatigahneyy d utenod caied mahigtdney, dat a as deat h.

Inproved life s cal cul at ed a rcen e ntrols. Cells are
i npl anted and alﬁ‘?rhnﬁlcswgﬁnagl ved f'or On%apgna “F %I?gva ?nn?lg%ngmy s of tunor
progressi on. Tredtgneny of the bﬂabwvbseglhtnpmcutm¢l$eram@1aﬂigmtsed nuﬂttpﬂfs t he

conposi tion for fi i | e
3--Replikin for nmlgl}t‘%/n&%%ﬁnc agtrﬁgm% %{1%(? Qgén &tlau ! 9@%%21%15?{%%?, col orect al
cancer, and cermalgaﬁncyﬁrgieblas{tﬁﬁﬂ@ﬂ}gnsmcmgortahﬁotserqnﬁéllglwsy pimnrmninfal ed i n Tabl e
1, the inventorg, gl%lm?ned a Replikin fornul ati on agai nst pancreatic cancer,
col on cancer, colorec cancer, and cervical cancer. The fornul ation
conpri ses, as ild0@Rf erl(hlgpqné)pdiirde@f aBEQedt Bf NOfrepntioRProvBiDs 8Gicthadofl 38- 42.

Each of i hese SGAURNRER iSRSt SRS ARNGIIEAL) CuSARGRL mighon cancer.

col orectal cancer Cervi ca erna y ornmul ati on
conpri ses, as imipensedyiadyginpepng @Itd&st BEQchIBINGPsYc orPBER fraf@®O95] The

formulation is g %hgg &t@ea&%@kfe ﬂﬁ&eecfr I{E!ﬁoﬂa H&’egﬁérgsa%htt&fﬂ%“d in mce

and WSTAR rats t erm ne pr vee ect. e composition is tested
according to thevouderogkmilter ﬂnlatelimqnnmesrﬂcsgaamtkyrd (d‘ef@kmgbedltibnd@(anpl e 2.

Exanpl e 4--Co rrpa%H) af.ilégllg% 't}\é?lrlh(?s tg a‘t! l!sgsyon%fRegﬁ’iaE gﬂonggl Rast Jﬂesﬁé{ﬁat I or Types

[ 00096] The data 1 n ow denonstr at ntitative re onship
fragment comprising at least one Replikin peptide, one protein comprising at

least one Replikin peptide, or one functional fragment of said at least one
Replikin peptide. One of ordinary skill in the art knows myriad ways of making
binding molecules, antibodies, antibody fragments, or other binding agents that
bind to a Replikin peptide or functional fragment or protein or protein fragment
comprising said peptide or functional fragment.

[00073] Replikin sequences as agents for stimulating the immune system
against cancer are supported by data demonstrating a protective effect from
Replikin peptides administered orally to shrimp challenged with taura syndrome
virus. See, e.g., U.S. Appln. Ser. No. 12/108,458, filed April 23, 2008. In that
study, the effectiveness of completely synthetic Replikin sequences against taura
syndrome virus in shrimp (providing 91% protection) suggests a blocking
mechanism of action in the shrimp rather than a classical immunological effect
since classical antibodies are believed to be weak or absent in shrimp. See, also,
antisense nucleic acid and siRNA below for further discussion of blocking
mechanisms.

Production and administration of vaccines and other therapeutics

[00074] A peptide vaccine of the invention may include a single Replikin
peptide sequence or protein fragment comprising said Replikin peptide sequence
or may include a plurality of Replikin sequences shared among various

histological malignancies or not shared among various histological

38



between: (1) Replikin Count

in the Replikin Peak Gene of the genone of
common types of human cancer; and (2) The five-year nortality in that
cancer aswpepwyaiadsi n Brenner, H., "Long-term survival raTas2ab/o¢Bacer
patients achi eved by the end of the 20th century: a period analysis,” The

Lancet, 360 (COctober 12, 2002), 1131-1135. The discovery of the relation of

Repl i kin sequences to rapid replication as reflected in Table 2 offers a
new approach and provi des neans to inhibit
| ethality in candenscicn Anhwmksmﬁhmmhhnumsmw@meﬂkhMmp@hKnpqu@nomAedge,
e h oo R Rl S BAR BRGIEORAL 6 R THEDHAR aGRAERL e | S has

previ ously been

Type S5-vear PergehbpdLl3ld bt

of Replikin

rela atl

any method, including chemical synthesis or recombinant gene technology, and
may include non-Replikin sequences. Vaccine compositions of the invention
may also contain a pharmaceutically-acceptable carrier and/or adjuvant.

[00075] The vaccines of the present invention can be administered alone or
in combination with chemotherapies, hormone therapies or other anti-cancer
therapies and/or treatments. The vaccine of the present invention may be
administered to any animal capable of producing antibodies in an immune
response or to any animal capable of producing a humoral response, a blocking
effect, a protective effect, or any immune or immune-like response. For
example, the vaccine of the present invention may be administered to a mouse, a
rat, a rabbit, a chicken, a pig, a human, or any other animal capable of producing
an immune response and/or antibodies in response to an antigen or capable of
experiencing a blocking effect from administration of the vaccine. Because of
the universal nature of Replikin sequences, a vaccine of the invention may be
directed at a range of malignancies.

[00076] The Replikin peptides of the invention, alone or in various
combinations are administered to a subject by any manner known to one of
ordinary skill in the art including by intravenous or intramuscular injection,
ocular swab or spray, nasal spray and/or inhalation spray, or any other method of
administration in order to stimulate the immune system of the subject to produce
an immune response or in order to provide a direct or otherwise indirect
blocking effect. Generally the dosage of peptides is in the range of from about
0.1 pg to about 10 mg, about 10 pg to about 1 mg, and about 50 pg to about 500
ug. The skilled practitioner can readily determine the dosage and number of
doses needed to produce an effective immune response or an effective blocking
effect, or both.

[00077] In another aspect of the invention, isolated Replikin peptides may
be used to generate antibodies, which may be used, for example, to provide

passive immunity in an individual. See, e.g., U.S. Pat. No0.7,894,999, filed
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February 16, 2006 and U.S. Appln. Ser. No. 12/010,027, filed January 18, 2008
(each incorporated herein by reference in their entireties).

Anti-sense nucleic acids and siRNA

[00078] An embodiment of one aspect of the invention provides a nucleic
acid sequence that is antisense to a nucleic acid that encodes for a Replikin
peptide of SEQ ID NO(s): 1-203. Nucleic acid sequences include, for example,
one or more small interfering nucleic acid sequences that interfere with a nucleic
acid sequence sharing 50%, 60%, 70%, 80%, or 90% or more identity with a
nucleic acid that encodes for a Replikin peptide identified in a malignancy or
identified as shared among two or more malignancies, or sharing 50%, 60%,
70%, 80%, or 90% or more identity with a nucleic acid that is antisense to a
nucleic acid that encodes for a Replikin peptide identified in a malignancy or
identified as shared among two or more malignancies.

[00079] Such nucleotide sequences may be used in hybridization assays of
biopsied tissue or blood, e.g., Southern or Northern analysis, including in situ
hybridization assays, to diagnose the presence of a particular malignancy or
virus in a tissue sample or an environmental sample, for example. The present
invention also contemplates kits containing antibodies or other binding
molecules specific for particular Replikin sequences that are present in a
particular malignancy of interest, or containing nucleic acid molecules (sense or
antisense) that hybridize specifically to a particular Replikin sequence, and
optionally, various buffers and/or reagents needed for diagnosis.

[00080] Also within the scope of the invention are oligoribonucleotide
sequences that include antisense RNA and DNA molecules and ribozymes that
function to inhibit the translation of Replikin-containing mRNA. Both antisense
RNA and DNA molecules and ribozymes may be prepared by any method
known in the art. The antisense molecules can be incorporated into a wide
variety of vectors for delivery to a subject. The ordinary skilled practitioner can
readily determine the best route of delivery. Intravenous or intramuscular
delivery is one possible method of delivery and is one, among many, routine
delivery methods in the art of small molecule delivery. The dosage amount is

also readily ascertainable. Dosage may range from 0.01 mg to 10 mg, from 0.1

40



53 Uterine Corpus 30 24 Uterine Cervix 34 31 Colon 39 28 Ovary 40

WO 2013/013075 PCT/US2012/047451

mg to 5 mg, from 0.5 mg to 2 mg, and from 0.75 mg to 1.25 mg, but is not
limited to such ranges.

[00081] One embodiment of an aspect of the invention further contemplates
antisense nucleic acid molecules that are complementary to a nucleic acid
encoding a portion of a cell of a malignancy. An antisense nucleic acid
molecule may be complementary to a nucleotide sequence encoding a Replikin
peptide as described herein. A nucleic acid sequence may be anti-sense to a
nucleic acid sequence that has been demonstrated to be conserved in a
malignancy or generally conserved in a range of malignancies of a particular
cancer type or of different cancer types.

[00082] The invention also contemplates compositions comprising RNAi-
inducing entities used to inhibit replication of a malignancy including small
interfering RNA, which is a class of about 10 to about 50, and often about 20 to
about 25, nucleotide-long double-stranded RNA molecules. siRNA is involved
in the RNA interference pathway, where it interferes with the expression of one
or more specific genes such as replication genes of a malignancy including
replication genes that comprise at least one Replikin peptide as described herein.
siRNAs also act in RNAi-related pathways, e.g., as an anti-replication
mechanism.

[00083] An effective amount of an RNAi-inducing entity is delivered to a
cell or organism prior to, simultaneously with, or after diagnosis of a malignancy
or a metastasis. A dosage should be sufficient to reduce or delay replication of
the malignancy or metastasis. Compositions of the invention may comprise a
single siRNA species targeted to a target transcript or may comprise a plurality
of different siRNA species targeting one or more target transcripts.

[00084] The invention provides a small interfering nucleic acid sequence
that is about 10 to about 50 nucleic acids in length and is 50%, 60%, 70%, 80%,
or 90% or more homologous (or sharing sequence identity) with a nucleic acid
that encodes for any portion of at least one Replikin peptide, or is 50%, 60%,
70%, 80%, or 90% or more homologous (or sharing sequence identify) with a
nucleic acid that is antisense to a nucleic acid that encodes for any portion of at
least one Replikin peptide. In a further non-limiting embodiment, the nucleic

acid sequence is about 15 to about 30 nucleic acids or about 20 to about 25
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nucleic acids. In a further non-limiting embodiment, the nucleic acids sequence
is about 21 nucleic acids.

[00085] The inventors provide the following examples for illustration
purposes. The ordinary skilled artisan understands the invention encompasses
all practices inferable from the examples and the disclosure and data provided in
this application. The invention is not limited to the examples or the disclosure
provided herein.

Example 1—Identification of peptides shared among various histological
types of cancer and comprisable in vaccines against said various cancers
[00086] The inventors examined genomic information of various
histological types of cancer to determine the region of highest concentration of
encoded Replikin peptide sequences. The goal of the examination was to
identify Replikin sequences available as synthetic Replikin cancer vaccines for
each individual histological type. The inventors were surprised to identify many
Replikin peptide sequences within the region of highest concentration of
encoded Replikin peptides that were shared among two or more histological
types. Because the identified peptides share the requirements of a Replikin
sequence, they are structures that are associated with rapid replication. See, e.g.,
U.S. Patent Nos. 7,176,275, 7,420,028, 7,763,705, 7,674,880, 7,189,800,
7,758,863, 7,705,129, 7,452,963, 7,442,761, 7,774,144, and 7,894,999, each of
which is incorporated herein by reference. Rapid replication in association with
Replikin peptides is characteristic of lethal infectious diseases as well as lethal
cancers, regardless of histological type. See, e.g., U.S. Patent Nos. 7,176,275,
7,894,999, and U.S. Appln. Ser. Nos. 12/010,027 and 12/108,458. The number
of Replikins per one hundred genomic amino acids (known as Replikin Count)
has been found to relate quantitatively to five-year mortality rate. See, e.g., U.S.
Appln. Ser. No. 12/538,027.

[00087] When the inventors investigated the genomic sites of the highest
concentration of Replikin peptides (highest Replikin Count) for specific Replikin
sequences to be the basis of a wholly-synthetic Replikin cancer vaccine, the
inventors were expecting to identify sequences for a single vaccine for each
histological type of cancer. The inventors were, however, surprised to discover

that many individual Replikin structures were shared in two or more of the most
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lethal histological types of cancer, including glioblastoma multiforme, pancreatic
cancer, lung cancer. leukemia, colon cancer, colorectal cancer, cervical cancer,
and breast cancer. The Replikin structures were furthermore not necessarily
found in the same genomic region but were nevertheless identified in the part of
the genome of each specific cancer type having the highest concentration of
encoded Replikin sequences. This is the region wherein Replikin structures are
shown to be magnified in their relationship to rapid replication and lethality.
This discovery allowed the inventors to develop single vaccines against more
than one of the lethal cancers.

[00088] The inventors designed many different vaccines, including but not
limited to (1) vaccines against glioblastoma multiforme, lung cancer, leukemia,
and cancer in HIV, (2) vaccines against lung cancer, leukemia, and breast
cancer, and (3) vaccines against pancreatic cancer, colon cancer, colorectal
cancer, and cervical cancer.

Example 2—Replikin formulation against glioblastoma, lung cancer,
leukemia, and cancers associated with HIV

[00089] Using the sequences identified in Table 1, the inventors designed a
formulation against glioblastoma multiforme, lung cancer, leukemia, and cancer
in HIV. The formulation comprises, as interfering peptides, SEQ ID NO(s): 1-5.
Each of these sequences is shared among glioblastoma multiforme, lung cancer,
leukemia, and HIV.

[00090] The inventors designed another formulation against glioblastoma
multiforme, lung cancer, leukemia, and cancer in HIV. The formulation
comprises, as interfering peptides, SEQ ID NO(s): 1-5 as well as SEQ ID NO(s):
6-14. These sequences are further shared by glioblastoma, lung cancer, and/or
HIV. The formulation may also comprise SEQ ID NO: 154, which is a
homologue of SEQ ID NO: 7 and shares 86% identity with SEQ ID NO: 7
because SEQ ID NO: 154 shares 6 of seven amino acid residues with SEQ ID
NO: 7. SEQ ID NO: 154 is identified in leukemia in Table 1 and, because it is a
homologue of SEQ ID NO: 7 in glioblastoma, SEQ ID NO: 59 in lung cancer
and SEQ ID NO: 110 in HIV, SEQ ID NO: 154 is useful for targeting rapid
replication in leukemia, glioblastoma, lung cancer, and cancer in patients

suffering from HIV.
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[ 00097] Overall, the data in Table 2 provide an illustration of a
quantitative relationship between Replikin concentration in a given type of
cancer amaiol2etdmaBi7sy in that type of cancer as conpar edPCo/ush@2Rembi ki n
concentration and lethality in other types of cancer. The data in Table 2
al so provide further support for a general association between Replikin
concentration and lethality within a particular type of cancer (such as,
for exanple, lung cancer) as described in U S. Patent Appin. Ser. No.
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of SEQ I'D NQ(s) ['00(5193F03' In an intracranial survival model investigation, a therapeutic
composition is tested for controlling progression of intracranial cancer. For
study of intracranial cancer progression, malignant cells are harvested during
logarithmic growth phase, suspended in PBS, and injected beneath the skull. 20
microliters is injected into female nu/nu mice at eight to nine weeks of age.
Animals are monitored for tumor progression. Survival is the efficacy
measurement for the model and is recorded as time to endpoint or death.
Moribund animals are euthanized and included in the data as death. Improved
life span is calculated as a percentage of controls. Cells are implanted and
animals observed for one day for clinical signs of tumor progression. Treatment
is then begun. Animals are treated with the composition for fifty days and the
study ends at 58 days.
Example 3—Replikin formulation against pancreatic cancer, colon cancer,
colorectal cancer, and cervical cancer
[00094] Using the sequences identified in Table 1, the inventors designed a

Replikin formulation against pancreatic cancer, colon cancer, colorectal cancer,
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2. The conposition of claim1 conprising at | east one peptide consisting
essentially of at least one of SEQ ID NOQ(s): 1-203. 3. The conposition of
claiml cwopoixdilagsa m xture of at | east two peptides oPCBEQRIIDONGSE) :

1-27, SEQ ID NQ(s): 28-52, SEQ ID N(Q(s): 53-103, SEQ ID NQ(s): 104-148, SEQ
I D NO(s): 149-165, and SEQ I D NQ(s): 166-203. 4. The conposition of claim
1 conprising a protein conprising at |east one sequence of SEQ ID NQ(s):
1-203. 5. The conposition of claim1, wherein said conposition is for
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sequence shar i néxaaiplé £a€ompiog Ridativiethethalityhofgiankadsdls,dfissuest 0ISEQ | D NQ( s) :

1-27, SEQ ID - 28-52, SEQ ID NO(s): 53-103, SEQ ID NO(s): 104-148, SEQ
es . :

I D NO(s): 149-165, and SEQ ID NQ(s): 166-203. 11. A vaccine of claim10

conprising a nilROM6E of ThetdataemEable 2erlof dem@ettpienqen@hti SEQuidDSING( s) :  1- 203

or a sequence Sﬁ%%&éeﬁig(lz&{eélﬁﬁisé?uzlpﬁé hd %gkglseédé ééﬁa%f&ggéh%ﬂl%%f()f SEQ ID
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the end of the 20th century: a period analysis,” The Lancet, 360 (October 12,
2002), 1131-1135. The discovery of the relation of Replikin sequences to rapid
replication as reflected in Table 2 offers a new approach and provides means to
inhibit rapid replication and resulting lethality in cancers in animals and humans.
To the inventors’ knowledge, no structure of cancer cells and no genomic

structure of cancer cells has previously been shown to relate quantitatively to the

five-year mortality rate of a particular histological type of cancer.
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13. A vaccine of claim10 directed agai nst one or nore of glioblastona

mul tiforme, pancreatic cancer, lung cancer, |eukem a, colon cancer,

col or ect avOcarsaasq7scer vi cal cancer, and breast cancer. PCA/USANAcEENe Of
claim 13 directed at | east against glioblastoma nultiforne cancer

conprising a sequence of SEQ ID NQ(s): 1-27 or a sequence sharing at | east
70% identity with a sequence of SEQ ID N((s): 1-27. 15. A vaccine of claim
13 directed at | east against pancreatic cancer conprising a sequence of SEQ
ID NO(s): 28-52 or a sequence sharing a!zle east 70%|dent| ty wi th a sequence
of SEQ I D NQ(s): 2852—16—Avagccineof —ctarmi3—directedat | east
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of claim 13 directed at pl@agl agai nst cglon capcer, ogl orectial cancer, or
cervical cancer conprisigg,@ seqyence off SEQ TD NO(S)gs 166- 193 or a
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[00097] Overall, the data in Table 2 provide an illustration of a quantitative
relationship between Replikin concentration in a given type of cancer and
lethality in that type of cancer as compared to the Replikin concentration and
lethality in other types of cancer. The data in Table 2 also provide further
support for a general association between Replikin concentration and lethality
within a particular type of cancer (such as, for example, lung cancer) as
described in U.S. Patent Appln. Ser. No. 12/010,027, filed January 18, 2008.
[00098] The association seen in Table 2 is surprising to one of ordinary skill
in the art because the Replikin Count in these disparate human malignancies is
quantitatively related to mean five-year mortality of sufferers of the specific
histological types of malignancy—even though mortality outcomes are
significantly dependent upon multiple variables including time of detection and
efficacy of disparate treatments. Despite the expected significant differences in
time of detection and efficacy of treatment across the population surveyed by
Brenner (Lancet 2002) and the number of variables that affect outcomes in these

cancers, it is quite surprising that the Replikin concentration in these different
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human malignancies emerges as such a significant variable that quantitatively
relates to the mean mortalities reported therein.

[00099] As previously stated, to the inventor’s knowledge no structure of
cancer cells, and no genomic structure of cancer cells, has previously been
shown to relate quantitatively to the five-year mortality rate of a particular
histological type of cancer cell. Since the specific Replikin genomic sequence
structures of cancer cells were not previously known, it was not possible to
select such structures for the purpose of interfering with the replication process
of the cancer cell. Since some of these newly-discovered sequences are shared
between some histological types of cancer, a single formulation can be used for
more than one type of cancer, thus making administration of such formulations
more practical in that a broader group of specific histological types of cancer cell

targets can be addressed by a single formulation.
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What is claimed is:

1. A composition for interfering with replication of cancer comprising at least

one sequence of SEQ ID NO(s): 1-203.

2. The composition of claim 1 comprising at least one peptide consisting

essentially of at least one of SEQ ID NO(s): 1-203.

3. The composition of claim 1 comprising a mixture of at least two peptides of
SEQ ID NO(s): 1-27, SEQ ID NO(s): 28-52, SEQ ID NO(s): 53-103, SEQ ID
NO(s): 104-148, SEQ ID NO(s): 149-165, and SEQ ID NO(s): 166-203.

4. The composition of claim 1 comprising a protein comprising at least one

sequence of SEQ ID NO(s): 1-203.

5. The composition of claim 1, wherein said composition is for direct or indirect

interference with replication of cancer.

6. The composition of claim 5, wherein said composition is for indirect
interference with cancer where the indirect interference is mediated by an

immune response.

7. Anisolated or synthesized protein fragment or peptide comprising at least
one of SEQ ID NO(s): 1-203 or a sequence sharing at least 70% identity with at
least one of SEQ ID NO(s): 1-203.

8. The isolated or synthesized protein fragment or peptide of claim 7 consisting

essentially of a peptide of at least one of SEQ ID NO(s): 1-203.

9. The isolated or synthesized protein fragment or peptide of claim 7 consisting

of at least one of SEQ ID NO(s): 1-203.

10. A vaccine comprising at least one of SEQ ID NO(s): 1-27, SEQ ID NO(s):
28-52, SEQ ID NO(s): 53-103, SEQ ID NO(s): 104-148, SEQ ID NO(s): 149-
165, and SEQ ID NO(s): 166-203 or a sequence sharing at least 70% identity
with at least one of SEQ ID NO(s): 1-27, SEQ ID NO(s): 28-52, SEQ ID NO(s):
53-103, SEQ ID NO(s): 104-148, SEQ ID NO(s): 149-165, and SEQ ID NO(s):
166-203.
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11. A vaccine of claim 10 comprising a mixture of at least two of a sequence of
SEQ ID NO(s): 1-203 or a sequence sharing at least 70% identity with a
sequence of SEQ ID NO(s): 1-203.

12. A vaccine of claim 10 directed against cancer in a patient suffering from
HIV comprising at least one sequence of SEQ ID NO(s): 104-148 or a sequence
sharing at least 70% identity with a sequence of SEQ 1D NO(s): 104-148.

13. A vaccine of claim 10 directed against one or more of glioblastoma
multiforme, pancreatic cancer, lung cancer, leukemia, colon cancer, colorectal

cancer, cervical cancer, and breast cancer.

14. A vaccine of claim 13 directed at least against glioblastoma multiforme
cancer comprising a sequence of SEQ ID NO(s): 1-27 or a sequence sharing at

least 70% identity with a sequence of SEQ ID NO(s): 1-27.

15. A vaccine of claim 13 directed at least against pancreatic cancer comprising
a sequence of SEQ ID NO(s): 28-52 or a sequence sharing at least 70% identity
with a sequence of SEQ ID NO(s): 28-52.

16. A vaccine of claim 13 directed at least against lung cancer comprising a
sequence of SEQ ID NO(s): 53-103 or a sequence sharing at least 70% identity
with a sequence of SEQ ID NO(s): 53-103.

17. A vaccine of claim 13 directed at least against leukemia comprising a
sequence of SEQ ID NO(s): 149-165 or a sequence sharing at least 70% identity
with a sequence of SEQ ID NO(s): 149-165.

18. A vaccine of claim 13 directed at least against colon cancer, colorectal
cancer, or cervical cancer comprising a sequence of SEQ ID NO(s): 166-193 or a
sequence sharing at least 70% identity with a sequence of SEQ ID NO(s): 166-
193.

19. A vaccine of claim 13 directed at least against breast cancer comprising a
sequence of SEQ ID NO(s): 194-203 or a sequence sharing at least 70% identity
with a sequence of SEQ ID NO(s): 194-203.
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20. A vaccine of claim 10 comprising at least one protein comprising at least
one of SEQ ID NO(s): 1-203 or at least one protein fragment comprising at least
one of SEQ ID NO(s): 1-203.

21. Anisolated, chemically-synthesized, or recombinantly-generated binding

molecule that specifically binds at least one sequence of SEQ ID NO(s): 1-203.

22. The isolated, chemically-synthesized, or recombinantly-generated binding

molecule of claim 21 that is an antibody or antibody fragment.
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