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~.CROSS REFERENCE TO OTHER APPLI CATI ONS [001] This application is &5 §fp 3005
Cont i nuat.i‘gg?%}a-ég%rt of Application Nos. US 09/984,056 and US 09/ 984, 0§'7‘,J
both fil ed ober 26, 2001, which claimpriority from PPETUSIANA0
Applications 60/303,396, filed July 9, 2001 and 60/278,761 filed March 27,

2001, the subject matterEef IINPEFEDERCONDURISEHISHFRHP Dy reference. 10
FI ELD OF THE I NVENTI ON [002] This invention relates to the identification

and use of %ﬁb%iﬂﬁmﬁEﬁ ggpégﬁigy'ﬁgiz?%ﬁb@hare structural

characteristics. I'n particu I'mve |l ates to Replikins which
have been_i I fd.ed in influenza, viruses_and thejr use in_designing

i nfl uenzg5 vﬁ?ﬁ@ \;ﬂ}'&?ﬂﬁgﬁgﬁo?ﬂé3%9@?&“?%%?%@&%@%@%]80@@@ i ki ns whi ch
have been  1fi/dsdaRbsishii €% Goodees A s
(Variola). BACKGROND OF THE [ WE%@&%B[%%}?%%%%@L@ %Ig‘g‘ﬁplg% e
respirat ory frdm Redsiorfal §ippheationsfd3a3a96efileBDdslpio 2001i antl G028 76 N diledat t enpt s
to control infl i ,us out breaks through vaccination 20 influenza

i nfecti ons r@?fﬁ#ﬁiﬁwnﬂﬁrsﬂ%ﬁg Teaftre of whichiy igpQIpergted Rererdhst sefarenge. Wor | dwi de
I nfl uenza pandem cs have occurred at irregular and previously

unpredi ctable intervals throughout history and it is expected that they
will comt® nJAELDYOFCEHE INVENEIONt ure. The inpact of pandemic influenza is

bstantial gt f. idjty, . Lit d t. 25 [004
pubstant ! v S5 o RAAL e ol o0 PSR, S5t 25 1004
virus, but pastRy gt Hard HecRRil chhﬁéctelfisﬁeéle[n\ﬁafﬂéﬁiakﬁh:@iﬂ\%ﬁgo%?ﬁﬁ’attésﬁs

availability of non-human host reservoirs’it i's expecte at 1 nfluenza
‘W Il remain {?énhmwbﬁhﬁlam beeg idemtifigdintinflemzevirisenandGheib ate innfesigsing a ’

surveill ance d ndj.cates fhat infl.uenza viruses ar MW thin a country
and bet vveen?néﬁoul%%arﬁ}éusssvﬁﬁ%n%?o PRy éono%srqr %?eﬁﬁ%]’\r{%yn"?g\é\féé%‘? en 30

Vi rol ogixs stidedgfitd BBR:ilE dbhrhdP 9d SREEPIVIRIRblag antigenic shift and
drift. Disease surveillance is also inportant in aSsessing the inpact of

epidem cs. Both- types of information have provided the basis of vaccine

gggozhf;ogﬁlﬁéﬁgﬁﬁﬁgcﬁww@w virals. However, to date there has

{003) Influenza is an acute respiratory iliness of global importance. Despite

international attempts to control influenza virns outhreaks through vaccination

20 influenza infections remain an important cause of morbidity and mortality.
Worldwide influenza pandemics have occurred at irregular and previbusly
unpredictable intervals throughout history and it is expected that they will continne
to occur in the futore. The impact of pandemic influenza is substantial in terms of

L morbidity, mortality and economic cost.

25 [004] Influenza vaccines remain the most effective defense against influenza virus,
but because of the ability of the virus to mutate and the availability of non-human
host reservoirs it is expected that inﬂuenza will remain an emergent or re-emergent
_infecﬁon. Global inﬂuenza surveillance indicates that influenza viruses may vary
within a country and between countries and continents during an influenza season.

30  Virologic surveiliance is of importance in monitoring antigenic shift and drift.
Disease surveillance is also impoﬁant in assessing the impact of epidemics. Both
types of information have provided the basis of vaccine composition énd the correct |

use of antivirals. However, to date there has been only anmual post koc

1




' WO 02/ 085093 PCT/ US02/ 09240 henat ol ogi cal classification of the increasing
number . of.- energing influenza virus strains, and no specific chemgad SEP 2008
structure of the viruses has been identified as an indicator of
appr oachi YO PHIFWEnza epidenic or pandenmic. Currently, thECHERBI s for
annual classification of influenza virus as active, inactive or preval ent
In a given Je)fsiogical &ﬁﬁ%&lﬁnﬁdﬁtﬁ@ﬁc&ﬁsﬁ@ﬁuﬁdbéﬂb&ﬁeﬁ%‘i’@ﬁg litfteaimgd

neur am ni dase profeins. fluenza viral chem cal structure has been

identified stwits, eudndspecifie¢hémical symaiurs ¢fithé vieussahas bepnofledified esrints or
pandem cs or_to design npre.effective and safer. vaccines. [0 .Because of
the annual a}?!rgf?@&rq%ﬁmgﬁnglm%gq@%ggg &n@qﬁnﬁ’sﬁ‘é’?@%ﬁlﬁeri od of
time when afyaakialElasificalion 8HMANESASiRS as Sdtiva]ia8LRR dipr&aleadinal givéipr ovi ng

vacci ne coverage are of critical inportance. 1006] Anot her di sease which
has provéd gedis thehetivities of Ewetvie demagelviiria And heraminidass prefeinsclie ve- vaccine |

i | ari a. .Nal ari h i cal. ic h hip in tropical
Fogi one. | NaieR el Sirgtee Yo e AR e el SRR AR BRARINLE or oved 15 to
be extrenel yusifsist datnitPoft pRAITEI br ;ABGkries G2 t@ dosion/ RGed étReclid andBl ari a

remains elusive. Thus, there is a need for effective nmalaria vaccines and
met hods of wsafetiaceines. or preventing the di sease. Other diseases for which an

effective v ing is n ed include. ant hr nd _smal.l _pox. ver, to
~date, no vai@ﬁeﬁﬁ‘?gseb _ngﬁﬁdlﬁy@sﬁ% o %X@@%W%Xa%@eﬁiagég??%\go caused by
‘these patoholeddaHiinty WRdN Svicind BitShe dduBihRtdréd, airMepids HRECtYPAGMPRYIHEOr t hese
pat hogens, as well as a need for effective strategies for fornulating

vacci nes t o vasgieicovsrageareofyeriiical urtarpe. OF THE | NVENTI ON 25 [007] In one
aspect of t I nyention there. are provi Lsol ated jpfl Vi US

pepti des. COEM n%ﬁ%ﬁlﬁr c&ﬁeﬁf‘? Wﬁqﬁé@ﬁﬁtgﬁ%&%ﬁpwﬁmﬁr Vzﬁfcgéﬁ%%ﬁﬂodes _
conprise f lftife viccAlRqs nahia2 Md)aiAGusEs ninithl ghgkitsl dnl)ecahorhid@gidsigpe | ysine
residue located six to ten amno acid residues froma second |ysine

resi due; (2)ntopi¢adsegionsndakiriais diused by Ebismadiunafrécip@pmathicdws peyed ysi ne

.residues._ 3 00 | n anqgt her ., aspec f the invention there i rovi ded a
o ans Y, Y be PRS0 nERRRE! altlio W b WRBiA BB plaMiliSehinb 0
anti bodi es tehaivebThsk, SRk hinead foy effectie ndaldin Vebind9@5d methods of ireating

or preventing the disease.

Other diseases for which an effective vaccipe is needed include anthrax and
small pox. However, to date, no vaccine has been effective for prevention of disease
20 caused by these pathological organisms. Thus, there is a need for vaccines for these
pathogens, as well as a need for effective strategies for formulating vaccines to

yarious pathogens.

SUMMARY OF THE INVENTION
25 [007] In one aspect of the invention there are provided isolated influenza vn'us
* peptides containing a Replikin sequence. The influenza virus peptides comprise
from 7 to about 50 amino acids including (1) at least one lysine residue located six to
ten amino acid residues from a second lysine residue; (2} at least one histidine
residue; and (3) at least 6% lysine residues. '
30 [008] In another aspect of the invention there is provided a process for stimﬁlatiug

" the immune system of a subject to produce antibodies that bind specifically to an




WD. 02/-085093 PCT/ US02/ 09240 i nfluenza virus Replikin sequence, sgi% (ﬂ_r[,pc,,gaf
conprising admnistering to the subject an effective anount of rdgeclsy
a conposi t @ yadEps i sing at | east one influenza virus req,lc'gﬁj " @9 ?(%I de. In
a preferred enbodi nent the conposition conprises at |east g%f g de t hat
is present in _an enmerging strain of influenza 5 virus. [009] The present

i nvention al®8ugzevirdeBeplikii srquéres, satdaprodessichnspiziigfadaghisterib@icme | nf | uenza
virus Repli kj fi.ned hereLn,. as |1 as antibody cocktails containing
a plurali ty@(')"ltg eﬁﬂ% %e&il‘é%m?w o‘l%?)@‘isf'gel A JPPISIHER SOPIETNG eldeast 0Rg us

Repl i ki ns. linflosea vRADRPIKE RepiRfe. el Rl R i Qyi ded

conposi tions conpri sSi nfgbgan ?Op ar?t :I‘g%lé{/ or an?)?%ﬁ;?ﬁtia tcﬁfg?()g%éﬁéi fically bind
to an i nfl udPEprEessatiienst ensgentideghatispresant incal dmerging siptia bl mfinediza er . [ 010]
The present Jil%l\éenti on al so p#ovi des therapeutic compositions conprising one
or nore of isolated influenza virus peptides having from7 to about 50

am no aci-ds [0 FHeSré@ntliRvehlioR bish Wde@&ﬁiﬂo?:% f}gft: bi gis éaﬁgfﬁlﬁ.gt? SIX 1o

ten residues froma second |ysine "residue, ast one’hi stidine
resi due; andtflBgezavirpsRenlikbyias definaéherei skwsl] asmntibedyndvekiuils eatithiahisl v

tabl e i . t {. t he .i I th i
or ovr don an iRy of hfdies o BodciC NG BRE o s WS RGRRRIo TaRRe nf | uenza
Vi rus henaggdmﬁoﬂﬁhéhtBﬁﬂieihkieﬁﬁW%re?&eﬁﬁﬁﬁﬁﬁ%ﬁm%)éﬁﬁ%ﬂgﬁﬁiphFﬁg afRNA sequence
ng a e

having from 7 to about 50 ami no acids conprisr st one lysine
resi due 3%c fibody;of angbadiss thas spetificslly binrhteas ifloerzaRepliceand @si due; (2) at

| east one higtidi ne. idue:,and (3) at |east 6%l ysine residues. [012] In
yet anot her @?@%@%@?ﬁ%"?‘ﬁ@&ﬁ h, there is provi ded a met hod ‘of 25
stimul ating [016] TSGR BabOilsRprovidkehbrablutid/cBRBESHAN éohaﬂﬂisﬁ% dt
influenza virus conprising adm nistering an effective anourt of at | east
one i nfl uenPAMAY kisolgsg nzagans pepgideshiaving from M7 aboutHomindAcidsri no aci ds
conprising (& ﬁgin%east one |ysine residue |ocated six to ten am no acid
resi dues froma setond | ysine residue; (2) at |east one histidine residue;

and (3) & | east 153b1leds bikelykins tedidas located bR 16 len!rBiAROEOES 2 82BRE tysidehere i's.
provi ded a nethod of selecting an influenza virus peptide for “inclusion in

an i nf | uenz&ueye) dhisast pee bishdine wridue;and (3) at least 6% lysine residues,
and a pharmaceutically acceptable carrier.

[011] In another aspect of the invention there is provided an antisense nucleic acid
molecule complementary to an influenza virus hemagglutinin Replikin mRNA
20  sequence, said Replikin mRNA sequence having from 7 to about 50 amino acids
" comprising
(1) at least one lysine residue located six 1o ten residues from a second lysine
residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.
[012] In yet another aspect of the invention, there is provided a method of
25 - stimulating the immune system of 2 subject to produce antibodies to influenza virus
comprising administering an effective amount of at least one influenza virus
Replikin peptide having from 7 to about 50 amino acids comprising (1} at least one
~ lysine residue located six to ter amino acid residues from a second lysine residue;
(2) at least one histidine residue; and (3) at least 6% lysine residues.
30 [013] In another aspect, there is provided a method of selecting an influenza virus -

peptide for inclusion in an influenza virus vaccine comprising




15 SEP 2005 WO 02/ 085093 PCT/ US02/ 09240 (1) obtaining at |east o & i sgl ?ﬁ@
of each-strain of a plurality of strains of influenza virus, (2?| I;S& y g
t he hemag L.nin_am no acid sequence of the at | east onegye.d of each
strain of'%ﬁy"@#@?al ity of strains of influenza virus forpftlzrgéﬁfegggnce and
5 concentration of Replikin sequences, (3) conparing the concentration of
Repl i kin sequencep bbtainlig doeasgmk tdolaté of eahristrainadiacphsalifyefisteainf oft he at
| east one isolate of each strain of the plurality of strains of influenza
virus to thdfusHEEYSat i on of Replikin sequences observed in the
hemaggl uti ni n amgpo Qgi g ENCE i aGho%e; LIPS afleadt®ast one
earlier tinme 10 |S§r| 0 pgg‘ﬁ“my' ntla concg({(];%&r%ﬁlu%% OF Rgplei kins for at K
| east two tijswatpef ¢a0k sirais of thealurality @f strainsoBaflhérsma vinsorbles prestnbedndg wi t hi n
about six nmonths tQ about_three years prior to step (1), (4) identifying
the straith SPRGHEpERIRSp SePPHy t he hi ghest increase in concentration -
of Replikin sequegc ' erfitati R, SédRenfE i A% 1hin
selecting at |ea ?5 g(ﬁne%gl [ (}oﬁesqute)ﬁgg 8 %%ént In the st ?%:li;ér:g of influenza
virus pepti denihalssid sdgnesteiof st ad peagidne dmlate pbpachdérainof theylimalityed i n an
i nfluenza virus vyaccine. [014]1 The present, | nyention alssfg) ro&/j S a
met hod of n‘rﬂ’é‘?‘%(’g P2 YEHS ¥ F’P‘E&ceﬂm(ﬁé{e@. fedimge S%}Y? ftifying
a strain of J.pbLUGRZR aithfd\5idSqBbhes e BN 15 Silifl ot (bt GitleRlict fifheal | east
one Replikin sedquence present i'n the energing strain as a peptide tenplate
for i nflu@nzerivd taysrovide tervencamhafiacofiR eplikiid)fosatricdstbiating pprqdsi ssebathavi ng
the am no aci d sequence, of the at |east .one. Repljkin,s ence sel.ected in
Stop (2), arisbene SaicE SrasneFing bEnE MEPEH G eixPhpths PabPRIeENGE S (he
pepti des of t%ﬁiﬂ(f 4) wth a pharmaceutically acceptable carrier and/or
adj uvant. [0151 In)’ anot her aspect; the invention is directed to a nethod of
i dentifying an dApidgntifying thasirainbf infihbnrarvims baviag thehghtisbigasedeiie or
t her apeuti c. purposes ¢ risin 1) . obt gj ni | east _gne isolate of each
strain of apf°BFa ‘W%&%@kﬁ%ﬁ? u%‘f("?s)%giaih? ?ﬂgﬁf?g‘”‘?/ﬁ?ﬁé’f’mﬁ% anal yzi ng the
hemaggl uj g ni N amgp q6difhoSERUSINE Replikii feqienbEmRier® Bfthe strain of influenza -

virus peptide identified in step (4) as a peptide for inclusion in an influenza virus

—+

vaceine.
[014] - The present invention also provides a method of making an influenza virus
vaccine comprising
20 (1) identifying a strain of influenza virus as an emerging strain,
(2) selecting at least one Replikin sequence present in the emerging strain as
. apeptide template for influenza virus vaccine manufacture,
(3) synthesizing peptides having the amino acid sequence of the at least one
Replikin sequence selected in step (2), and
25 . . (4) combining a therapeutically effective amount of the peptides of step (4)
with a pharmaceuticaily acceptable carrier and/or adjuvant.
[015] In another aspect, the invention is directed to a method of identifying an
emerging strain of influenza virus for diagnostic or therapeutic purposes comprising
(1) obtaining at least one isolate of each strain of a plurality of strains of.
30  influenza virus, )
(2) analyzing the hemagglutinin amino acid sequence of the at least one




4‘ 15 SEP 2005 WO 02/085093 PCT/ US02/ 09240 isol ate of each stra{)@ g}‘: t he
plturality of strains of influenza virus for the presence and CcoORc kP &i%50n
of Repliki\pegemigaces, (3) conparing the concentration of Replikin
sequences i n the hemagglutinin amno acid sequence of thé’Cél‘?USP@g‘?ng one

i solate of each strain of the plurality of 5 strains of influenza virus to
t he concent rigelaisnt ofch Reghiofite Heglignefstraph e inflendavitod or the pReEHcEH kb N
amno acid ._s%\%)ence off ach. of the strains at at |east one earlier time
period to prEvFEEaEeRe FaRs5FS:0f Replikins for at |east - two tine
periods, said at (3] gsfiparRipahé ddckBiratidn Bt FABliki | 6&?& ' . Si X
ront hs to about t(hjr ee %/ears p?(IS gr to st%ﬁwgeﬁﬁg% f)me?lc?g%tgl 9i ng the
strain of i rdrhige add saguents dfdhe atdedshendrisglatesif ehchesamsef therpluesine@nt r at i on of

Repl i ki . ing.th t | t ot | e, i ods. [0161 | t
ol ecygicer Lo e 8 Lesel o per o AT L o
vacci ne CoNMichfigMgiifh al®@Sici@ RRubid! @leath 5iaRk & i na? E@ﬁgé%tonb BarkiB&ime

hemaggl utinin protein of an enmerging strain o uenza virus and a
phar maceut i riog tepredge thslconcentration pf Beplikin for atdeljstimantime peiddk, sids

provi ded by resent. invention is.a nethod of preventi or treating
i nfl uenza vi1%%§°‘|Pen§%§ff%‘ﬁp<?8ﬂ%k’?‘§8ﬁ‘a%$w X aRquiths tp gbapt P POt heed
thereof a waerp(p, 4@prising at |east one isolated Replikin present in the

hemaggl utinin protein of an energing strain of influenza virus and a
phar macetf i cal | y (4ctiepiifyisigghe sigain of mflmenzandrus havidg thedrighesf déBhselin anot her

o vent ing. apnteER R el oo e R e mE Bt | ot one
i sol ated Pl g91g]d ilﬂ?étfaﬁbtﬁérpcﬁbbﬁf‘oﬁﬁ:@ ih#éﬂﬁonﬂﬂ@re@éﬁ%%kd UG eh 2 iftls SO

provides nethods for treating or preventing nalaria conprising
adni ni st er i rifgcetae epnasing it least 28 isflted Rieplikin presertt inthebemagglutbeinconpri si ng

by the. pr o Rt esd R Prite BT e SR R mtntertalfcaszepuls 0! O

conposi ti®nsatrieabnd/@ mdfuvags. ant i bodi es that specifically bind to a Replikin
or Replikins present in a nmalaria antigen of Plasnodiumfalciparum 30 In
anot her aspd®7lofAlsaioyidedhy thepresent iaventiongs avicthod of prsivanting @drsatings

influenza virus infection comprising administering to a patient in need thereof a

~ - vaccine comprising at Ieast one isolated Replikin present in the hemagghutinin
protein of an emerging strain of influenza virus and a pharmaceutically acceptable
20 -carrier and/or adjuvant.
[018] In another aspect of the invention, there are provided vaccines and methods
for preventing or treating malaria. The malaria vaccines comprise at least one
- .. isolated Plasmodium falciparum Replikin. The present invention also provides
methods for treating or preventing malaria comprising administering to a patient an
25 effective amount of a vaccine comprising at least one isolated Plasmodium
- falciparum Replikin. -
[019] Also provided by the present invention are antibodies, antibody cocktails and
compositions that comprise antibodies that specifically bind to a Replikin or
Replikins present in a malaria antigen of Plasmodium falciparum.
30 In another aspect of the invention there are provided isolated Bacillus
-anthracis (Anthrax) peptides containing a replikin sequence. The Anthrax peptides




anthracis (Anthrax) peptides containing a replikin sequence. The Anthrax
peptides 5 15 SEP 2005 WO 02/ 085093 PCT/ US02/ 09240 conprise froms7SES 2005
about 50 ] | ds including (1) at |east one |ysine regj ted six
to ten ar @83%8%’ residues froma second | ysine resi due;ﬂ(‘g/)dg{y{&?@ast one
histidine residue; and (3) at |east |lysine residues. |In another enbodi nent
of this aspegindfeS the invention there are provided Small Pox -Virus
peptides containing a replikin sequence which conprises from?7 to about 50
am no aci ds frem|7udizhept(>0)amdno dcidssncloding (1) least anedysinsacsidnedowtpdsiikta o ten

am no acid residues froma cond |ysine residue. 2 t one

hi sti di ne r &} 8TE0 % eflg)‘eSZfOH? 83%‘%0)6%%&1?&% 1% @i%%%%.og? Hisgcﬁ%% her aspect .
of the invenkiiane; B8 dt faht Y iydRE résidicd CRSMotherf cibodidbiof Afs aspectidfe | nmune
system of a subject to produce antibodies that bind specifically to

Ant hr ax ol ;xpgpmeq@@l thoretaae m.i;swgeésrngplﬂoxi\ﬁng@q?m@nt@mna azPriden s f
to t ct i
2 conposi {1 dhtousra e e G Pl Bl AT g3 ©

preferred enbgdé PRrfucldtted GRBOSH 4rhiB a6idTBdidEE Sroil a seeaal lysinereidpt) de

selected from SEQ ID NO. 91, SEQ ID 15 NO. 92, SEQ ID NO. 93, SEQ ID NO
94, SEQ | D N@) agast sEchisthlingyesidne; mg(P) ableask§’ hoinegesmiue NO. 98 or a

conmbi nation thereof. ln anoth embaodi i . ' t . -i nvention
there is provi deﬁnémo ?Ioagg%cg of%“? 1‘?@?%@??&8{’?%@5?%ﬁi"%g&sfﬁg%“é’snﬁﬁ %’%ﬂ subj ect
to produce anéirmhedhesstchdf a sabjeet toResduct aditodieh thabbill Ispdifically tals

pol ypeptides containing_a replikin sequence, 20 said process conprising
adni ni st er i Fythex pelypspiivjes eentainingrarreplikiy seqgRngniaid Progesy SAWPES Dt o
conposition conprlsi I Lkim:-neptide. In a
preferred er"?‘é' mqsgﬁt_Q%]%E(%bﬁ%géﬁl?ﬂ%ﬁ&%@%ﬁﬁﬁg\%ﬁgﬁﬁéﬁﬁgﬁﬁ ed from SEQ
ID NO 99, cohfprisfdghitleadie ARt F2phildn ptpfide. IrQphdFertéd endibdimditthd D NO. 103,
or a conbination thereof. 25 In another aspect of the invention there are

provi ded antdonwesisiongemprises aticast opp pertide seleptediirmnidid B PO 81+ L Lddi ng
t d t [ ' t ' th
Cet hai it JYORPERIR T o) B SN R 3. Sg Ihitfo 252 SO 90, I, SBCPITACE o2

aci d nol ecul}Oi 90, SEPIIENEN VA bYa tembinatid thedebfle sequence encoding the

eptide of SEQID NO. 91, SEQ ID NO, 92, SEQ I.D NQ 93, SE NO. 94,
P P R In another embodj?nent of this aspect of %e mvelggon ere is pr%vlicgd a

U

process for stimulating the immune system of a subject to produce antibodies that
bind specifically to Small Pox Virus polypeptides containing a replikin sequence,

20 said process comprising administering to the subject an effective amount of a dosage
of a composition comprising at least one Small Pox Virus replikin peptide. In a
preferred embodiment the composition comprises a peptide selected from SEQ ID
NO. 99, SEQ ID NO. 100, SEQ ID NO. 101, SEQ ID NO. 102, SEQ ID NO. 103, or
a combination thereof.

25 In another aspect of the invention there are provided antisense nucleic acid
molecules complementary to the coding strand of the gene or to the mRNA encoding
the Bacillus anthracis Anthrax Lethal Factor Protein pX01-107 peptide, wherein said
antisense nucleic acid molecule is complementary to a nucleotide sequence encoding
the peptide of SEQ ID NO. 91, SEQ ID NO. 92, SEQ ID NO. 93, SEQ ID NO-. 94,

30 SEQIDNO. 95, SEQ ID NO. 96, SEQ ID NO. 97, SEQ ID NO. 98.

There are also provided antisense nucleic acid molecule complementary to




SOSEQIDNO 95, SEQID NO 96, SEQ ID NO. 97, SEQID NO 98.4 gEﬁhg
~al so provided anti sense nucleic acid nol ecul e conplenentary to's 1

2005 WO 02{(03p CT/ US02/ 09240 the coding strand of the o0 the
MRNA encodi ng ?ﬁs;b grral | Pox Virus Surface Antigen S Pr ecﬁgi‘@ﬁ”%&i %in,

wherein said antisense nucleic acid nolecule is conplenentary to a
nucl eot i de s&@@@ﬁl@gs@wﬁﬂm@gm@rpeqhmwmmsﬂ@gm smauysxvmw@em 100,

SEQ ID NO. 1 E NO 10 t t
al So provi de&%&%ﬁ%cWB?r%ggé%ﬁ%ﬁbeq %é‘i PSS oue 31‘6‘? agjd ma} gfg‘gcrsﬁgat: E\éen on
organi smin- gohgleMeaaTb & ndkleidd sre@.wﬁe&é@bd]ﬁ%mé'r?%gﬁw 56OTB NO. 99, sol ati ng

nucleic acids fromthe body sanple or enviro sanpl & 2) scfeening
the nucl eic §EQ&§)H@r1Q0h§EQrI@sT§GCEOIQSEQID@{IDJ K2noSEQED N@::10and 3)

correlat| t he esenc I|k| e he ese ce of the
~ cont ani nat| ng orgm B‘th%?eat? oé?{B‘fI ‘ﬁg‘ﬁ%?’é’rﬁmc‘%’ﬂ%&% % here is
provided a neddiatink@ig orbRE&A S h BEdy AR pleaR ehfifiinftal ﬁn%lefzo;ﬁﬁas% Ani sm
conprising transfornmng a gene encoding an enzyne ing a rep I‘cati on

function in %Sﬂléﬁ%%@%l%mldﬁ framghe b@hrmm@r eiRapsinivieitial mpl@;tzlrseree{uﬁQO] As

used herein, r a c of t nore 15

am no aci ds Fhrﬁ% ]Ei% Q&cﬁégoxy ﬁ%*‘s%'r\cg'?saq@%)t%% %ﬂ%?n am no
group of anﬁfekﬁlﬁeOf@Répljk@lﬁnﬂﬁﬁ&lmﬁiﬁtﬁwp}ésethh@édﬂt@ﬁﬁ&t rbahighh SO used to
denote the amno _acid sequence encodi ng such a conpound. Thus, a peptide

sequence 4fay be 2§ h‘ﬂ@ﬂ@ﬁéﬁﬂ?@t@ﬂhﬁmﬁmﬂgﬂh@iwﬁp@p@ﬂd@m&mﬂé@me As used
herein, a Re eptide havin t 0 about 50 am no aci ds
conpri sing (!%)ue5 ]ﬂ%@gg IJ h%%té&frage?onfganro E%amg{?eco%)rxggg OHREEE %N anino acid
residues fr omcadmgmﬁﬁtymesdanﬁlgrmpm;aﬁon fodgtic intRASTEaRAE withi 3 ldaSlicng T esi due;
and (3) at gast 6% | ﬁ;l ne residues. Simlarly, a replikin sequence Is the
amno acid s ®di ng such a peptlde [ 021] The phrase "energing
strain” as u h i_nf V|ru5|dent|f|ed as
having an .n@?ﬂgsﬁgéeﬁgﬁ%enﬁﬁﬁ% fis P2 biefo oML i Pt

heraggl utisni amimndtids imehich M datase]l @66 6 dhe SOEHIRA GGt Fuliihd g@u{)@ft he
concentration qof replikins in other strains of influenza virus. The

i ncrﬁase i 3 wothesderaing Bﬁemd dheterm ppptidedeiales used to denpte fpeminosi x
b of or ably. oni~Ehalt bnti¥fle SRR Bodls, Hhug, A 3RbicAsMbePRE KRR 0%t

subsequence of a larger polypepude sequence. As used herein, a Replikin peptide is

a peptide having 7 to about 50 amino-acids comprising (1) at least one lysine residue
20 located six to ten amino acid residues from a second lysine residue; (2) at least one
histidine residue; and (3) at least 6% lysine residues. Similarly, a rephlqn sequence
is the amino acid sequence encoding such a peptide. _
. [021] The phrase "emerging strain" as used herein refers to a strain of influenza
virns identified as having an increasing conéentration of Replikin sequences in its
25 hemagglutinin and/or neuraminidase protein sequeﬁce, relative to the concentration
of replikins in other strains of influenza virus. The increase in concentration occurs
~over a period of at least about six months, and preferably over a period of at least

about one year, most preferably over a period of at least about three years or more .

30 BRIEF DESCRIPTION OF THE DRAWINGS
[022] TFigure 1 is abar graph depicting the frequency of occurrence of replikins in

various protein groups.




3 0 BRI EF DESCRI PTI ON OF THE DRAW NGS [022] Figure 1 is a bar graph
depicting the frequency of occurrence of replikins in various proff@'ggg 2005
groups. 7 00%{5%%5093 15 SEP 2005 PCT/ US02/ 09240 [0231 Ei QH{SEZI@%TQE a

graph depi |H e percentage of malignin per mlligram St4 rane
protein during anaerobic replication of glioblastoma cells. [024] Figure 3
i's a bar grqpiB]s Fowiraisai@aghtdepictiag thaSerediftige of fialignidpepnmilligretiotal

response to exposure to the recognin 16-nmer. 5 LOZS] Figure 4Ais a

phot ogr aph d@eeebrapeqaetesyfiEng igwephicaion of glipblapigmaelidr escent 1 ght .

F1 dor escent WRARETHPE E0HYaf bof RhB BUERb ApEPalbhl OB B0, o

4C is a phat9arpbh ciostredemseedoaiar1@nefll i oma cells in the presence of
antimalignin antibody. Figure 4D and Figure 4E are photographs of the

| ayer of eellPZ5]i Figurgdd és agotogrant afta bloed goeasirkensvith grdinaky 406] | owi ng

Che | nhi bi ¢ irsfERg HEf MaR dbRbnotqaran 1,86 heis e P AHRRY, T1o Ly
anti mal i gni rndMabdesdyt g Altbtrdtingdh€plesériee df BY@leuRbmichellanPigiie 44 is a

antimalignin_ antibody present in the serum of patients with beniogn or

mal i gnant bPbatogragh eba densy layerpi glipecels inghe presampe[of agimpalignip antdody. a box
i denhot] N . . : .
ised 1o car raeish D la HERACITRS by Boetadfis GEKE HEOB AMERER R MCRIBIET |0

sequenceso [3028§ 4Fnghiites f6116wing a@diéiph of RevhAIgEih antikedgent rati on of Repli ki ns
observed in_ hemagglutinin of influenza B and influenza A strain, HLNL, on

a year by yd8#6lp&eguse 4B ahapgranlo sl ving shajrhibion offwawth disgulieeBlmg a graph
of the repli Eicglﬁ@%ﬁg?ﬂr@@é’agff%q‘iaﬁ{ga\f‘%daﬁﬂﬁogfmgg' utinin of influenza A

strains, H2 g al _ N energing strain defined by its
constituent (bRl Figus 5 isHaotbTaEECANSIENSE RitimAiEnin ¥@ModPyresdiin hasetum r om
1950 to 2001. 25 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

- of patients with benign or malignant breast discase pre-and post surgery.

15 {028] Figure 6 is a box diagram depicting an embodiment of the invention wherein
a computer is used to carry out the 3-point-recognition method of identifying replikin
sequences. 7

-[029] Figure 7 is a graph showing the concentration of Replikins observed in
hemagglutinin of influenza B and influenza A strain, H1N1, on a year by year basis

20 from 1918 through 2001,

[030] Figure 8 is a graph of the replikin conceniration observed in hemagglutinin of
influenza A strains, HZN2 and H3N2, as well as an emerging strain defined by its
constituent Replikins, designated H3N2(R), on a year by year basis from 1950 io
2001.

25
DETAILED DESCRIPTION OF THE INVENTION
[031] The present invention provides methods for predicting future epidemics or
pandemics of influenza virus, and vaceines and methods of designing effective
vaccines against influenza virus. Identification of a new family of small peptides

30 related to the phenomenon of rapid replication, referred to herein as Replikins,

- provides new targets for detection of pathogens in a sample and vaccine




[031] :The present invention provides nethods for predicting futu € or .
epi denics or pandenics of influenza virus, and vacci nes and net hed§t8f 2005

" designing ﬁﬁ?g&tsj)%e vacci nes agai nst influenza virus. | dﬁ@%ﬁsbé@éﬁon of a

new fam |y of snall peptides 3 0 related to the phenoneno
replication, referred to herein as Replikins, provides newtargets for
det ecti on ofleYsioprsgle Auch a3 for axamples ndhidnazaduis detegtiab aHRRGGS vactine02/ 085093

and i nf | uenda CREET QRSB Gl o Jamly I Besidoh ey PONIGEs NEMS ami |y of

pepti des al aqedtiol b SRRk ARd bf&'d@ﬁ&@%&&@ f&fmﬂﬁliﬁ{réc@in@@gvegéﬁﬁ#nge?h@ew
targets for malaria vaccine devel opnent. The discovery of ‘this famly of
pepti des al discqyeprafds faaily efipepidasetoipsovidesdopthedetteiomand fotidesgets f or

t hr a; d Vi le. | |, K d d.
Faent 11 cht oA BifiaX phdfngl B BB R Geomlan fheoueal P ORARE SERbr f ot ve
vacci nes f ofdentifivition gethisFailyof %ﬁﬁ@ﬁéxﬁbﬁ@ﬂéﬁr&i& ent bPSReetiV Gackinles ForReP! 1 kin

sequence to be identified was the cancer cel eplikin found 1n a brain
cancer pr ot 8Pre3nisn tat kacbeip Replikins deronstrated to be enriched 10

ten-fol d dugy Y obhic repljcation of i obl ast | tiforme
(gl iom) c_e[dPgP %&r@%ﬂﬁ%?ﬁo%’%ﬁgnm%? PR ??ﬁrﬁeﬁ 850 KDa

gl ycopr ot ei fouhd &R, bl cehicetBfotéif ohAligh, WhidH %8s &orstatél td Bk dntigRedrenbr anes
of glioblastonma nultiforme (glioma) cells. Hydrolysis and nass

spect r osdoplpndeld duringepid anestobicacplicaomef gliohéystangems biforareglioma)

k f1 hkknghi. des 1P.NQ :.4) . whi ch i t 0. hereir 15 th
o ropl R Mt it ok Bliparich detbe 2 AER P Gvoopiid Rtk ( Sk 10
NO.: 1), bothichivasdsoriedopasciid ¥ v Er el $EHbrafes TQ1D0A B HMRBrEsnone.

[0331 Table, 1 illustrates how the sequence of the glioma Replikin, the
16-mer  pepteheaaksiiscHydolyisand amshinentostepy SRaaligin@vealdd alemeret er ni ned.

obtained  TRORariaRI Bl 1 Mo sBiF e S Bespin oz 00240
SeqFr agrsnt itirEaaaR e kiD@hiK tidel te sheRBHepEat, dapedihik (SEQ ID
' NO.: 1), both of which apparently are absent in the normal human genome.,
-. [033] Table 1 iliustrates how the sequence of the glioma Replikin, the 16-mer
peptide sequence, ykagvaflhkkndide (SEQ ID NO.: 4) was determined.

e D




Aut o- Auto- hydrolysis hydrolysis of [ID Ildentified(mss)of mali grg £p rﬂﬂS
ma: i-gni.n M crowaved M crowaved NO. free in imobilized 5 seconds30's 6’ ds

sol uti ono tyl cellulose 191-3381.210yka(qg)+

201- 5537, @&&%ﬁ%@&w 212- 6445. 28(y) kagva(f) + 222- 7592. 35( 1" VKagvar (1)
234-11899. 55(a) gvaf | hkk(n)+ 245-7336. 19(g) vaf (1) + 256-7237. 12(v) af (1) +

266- 10615. 36(v) af | hk( k) + 276- 10615. 36fap1afil hk(k) +

286-12857. 50(v) at | hkkn(d) + 296-12857. 50(v) at hkkn(d) + 307-8279.17(a)fl (h) +
3110- 16861. 43( h) ké-mekrdrptida 2dqueh e Foagdalllkkndiilé dhptairdd12- 15476. 2- (k) ndi d(e) +
[034] When the lfroieinatighinrty Rehblysismndanasyspedteanetey and i njected as a

Seq | Fragment | MH+ Sequence Method By Which Fragment Obtained
D Identified | (mass) Auto- Awo- Microwaved | Microwaved
NO. : hydrolysis | hydrolysis of | 5 seconds 30 seconds
Reen® " | Eacnobilized
solution %1(11 lélé%ll?]%asc;e- |
19 13 381.21 | Qyka(g) +
20 1-5 53730 | Ovkagv(a) + |
231 |26 44528 | (Dkagva(® +
2 |27 50235 | (V)kagvaf(1) ' +
123 | 411 899.55 | (a)gvaflhkk(n) +
24 |57 336.19 | (g)vaf(1) . ' SR +
25 6-7 237.12 | (Wak1) +
26 6-10 615.36 | (v)aflhk(k) +
27 6-10 61536 | (Vaflhk(k) +
28 6-12 857.50 | (v)aflhkim(d) : +
29 6-12 857.50 | (Mathkdm(d) | +
130 {78 279.17 | @R +
31 10-16 86143 | (Wkdmdide() +
32 11-14 489.27 | (Wkndi(d) +
33 12-15 476.2- | (Ondid(e) +

[034] When the 16-mer glioma Replikin was synthesized and injected as a
synthetic vaccine into rabbits, abundant antimalignin antibody was produced.
(Bogoch et al., Cancer Detection and Prevention, 26(Supp. 1): 402 (2002). The
concentraﬁon of antimalignin antibody in serum i vivo has been shown to relate

5  quantitatively to the survival of cancer patients. (Bogoch et al., Protides of
Biological Fluids, 31:739-747 (1984). In vitro antimalignin antibodies have been
shown to be cytotoxic to cancer cells at 2 concentration of picograms (femtomolar)
per cancer cell. (Bogoch et al., Cancer Detection and Prevention, 26(Supp. 1): 402
(2002).

10




synthetic vaccine into rabbits, abundant antimalignin antibody was o
produced. (Bogoch et al., Cancer Detection and Prevention, 26(Supp® 357 2005
"~ 402 (2002) wiren ke ncentration of antimalignin antibody i in vivo

has been sﬁg\/\dn%ﬁ)ts%@?el ate 5 quantitatively to the survival Qgiﬁ]{?%‘}%‘&
patients. (Bogoch et al., Protides of Biological Fluids, 31:739-747

(1984). | n vi03pb Siwdievehirigdiont byrthe boditess shawed haicthe glidnaRerlidrirbie not/t ot oxi ¢

t ( t, a. trati f pico f ent |
col | " Bogocireleolipd s BARERA By ninl sriptis dwiraugHD: SEESHI ) - 407
(2002). 10 1&1’@5%:@BQs%ibimlﬁaé%Q?ﬁle%%&%%@a&ﬁ%élﬁH;P“ es carried

out by the inventors showed that the g plikin 1s not Tepresented in
t he normal hewlsisofipuhtished seanences CoMmempaerganismsa search for the origin and

ossi bl e ho s of th epl i.ki n . sequence was underiaken by - anal ysis of
Bubl i shedE sg@égﬁg§¥ “81"-‘%3‘5% c‘fﬁ‘gf %Pé%?%%ﬂ BAFFIHIS %ﬁmﬂgfﬂr?&gt h)é 16- rre)r/
gl i oma Repl i donirB@mEEN 8R0S G HrofihAs §sRRAfo ma%ﬁaa:&hle%ﬁﬁo kggogni tion
acl

proteomic systemto visually scan the am no sequences of proteins of
several diff¥aBeRcesphpmaicinsnl severnd diffirent orgahispet netedassofipeptiBep theki ns, was

identified. Rl e i pyention proyides.a nethod f jdentifyi.n

nucl eot i de olrI an%b%%?dgngé%gm%g@ﬁ%{w%%&%“ esl%é’ﬂ?%ﬂ Iéée(ﬁ‘ﬁ‘é%g. The
met hod 10 i smichdotiaie OflaththohRidefuchBestha-RMhdY « R QERH Velpicabe. "HhORMmoBY Use of
the "3-point, recognition” nethod, described herein below, a new class

of pept i d&® vifigelewgdin hegeinapa Jingind-reopgaition nfethodi Byamoebtte, “Ipuitter i a, pl ant

and virus pr As  hayi repl.ication transformation,.or redo uncti ons.
Sur pri si ngl y@&&ﬁ?ﬁe}%\{‘%l dﬁecﬁ'bf‘g% ?%F]é’wf’ BaRdy C{E’ls%o%’@p% A JERTTE in _

1 arger " replincidengtasia Athgl, afrdisdeObd¥tai, plRitQh@ vies [roRid ®avidp alp8eatiba, Py their
investigators, See Table 2). No sequences were found to be identical to the

mal i gni n 16-fFRsimgtionyer redys fyncliany. Swprisingly, theR@dikipaeptidds wrepfaukd n

seauences i YaiGa S50 LR BN P BT o RIfRRT 1

15 by their investigators, See Table 2). No sequences were found to be identical to the

- malignin 16-mer peptide. _ .
[037] Table 2 illustrates several Replikin sequences that were identified by the 3-

point recognition method of the invention.
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Tabl e 2: Exanples of Replikins in various organisns - prototype: diona

Repl' 1 ki n* ka

prolifenk3%E

ponmbeksf k

bhbed

gvafi hkk

(SEQ ID No.: 1) Algae:SEQ I1) NO 34caldopHE@
51 sol epi sprol i f enkagaet gel kgh Yeast 36Sc
Oryzasat i vakkaygnel hk 2Sacch.

cerevis

bi ndi ng proteinhsi kcel giifdk Fungi:Ilsocitrate |yase |Cl
mar nef f ei kvdi vt hgk 38DNA- dependent RNABROL:ynense 11, Diseul a

dcstructi vakl eedaayhr kk 39
e

di seasekvilp

| r granay

e ¢

hi ostoma novo-ulm 1, RNA in

i a
[,Penicillium

Dutch elm

P%Mrigwgrimmni&mm avbyersaCliome Bebtiipd kastailik one

R2Bkl i | kgdl nkh Bacteri a: 42Pai bosonal protein repfFe®¥oh factor,

Hel i cobact er pyl onksvhafl k Replication-associ ated protei n Staph.

10Mycopl asma
infectivity

| i svkk 91Bac
93Baci |l lus a
95Baci |l l us a
97Baci |l lus a
Pl ant s: 44Ar a
cytoplasmc

pul moni c, chronosone replicationkkektthnk 43Macrophage
Dalkent i|88QOP, |L | egi oneRakvhf f gl kk 90Baci | | ug ant hraceski|
|l us eﬁ?hrgpqg@yﬁkééﬁknk 92Baci | | us ant hragesl.duvki evk
ht hr acijskkkbstk hﬁ@ﬁﬂ h 94Baci | | us ant hracg pMdiitl cgh
I&%&dLEbkkigggﬁh R RO T 96Baci T us ant hr g =ayt 1171
1t hr add| rrvddyacg%ﬁa&v;rgsyaﬁs - nekk-98Baci | | us pRkygmashaer |
i dopsi|s _t had |iSapfaceirpotitteniefheifdguk 45Anhi ¢dopsleddt hal i
mhgsorfal knk gl ikegldedhie 1CI | Penicilliom mameffei Yvdivihgk
38 | DNA-dependent RNA palymerase 11, Disenla destructiva | kleedaayhrkk
39 | Ophiostoma novo-ulm 1,RNA in Dutch elm disease kvilplegnikgiffich
40 | fungus
Amoebay 41 | Entamoeba invadens, histone HZB kh]kgdlukh
Bacteria: 42 | Pobosomal protein repHeation factor, Helicobacter pylori ksvhafll
Replication-associated protein Staph. anreus
10 | Mycoplasma pulmonic, chromosome replication Jkektthnk
43 | Macrophage infectivity potentiator, L. legionella kvhffqlkk
90 | Bacillus anthracis _ Eihlisvid
91 | Bacillus anthracis - hvidkekeknk
92 | Bacillus anthracis hivkievk
93 | Bacillus anthracis | Kdddkdiygkdallh
94 | Bacillus anthrads kewekdkqh ,
95 | Bacillus anthracis lldgipppiepliddith
96 | Bacillus anthracis haryasnivesaylilnes-
knnigsdhld
97 | Bacilius anthracis bavddyegpildkagsdlv-
98 | Bacillus anthracis hmkmmwc
Plants: 44| Assbidopsis thaliana, prolifera kdhdfdgdk
45 { Arabidopsis thaliana, cytoplasmic ribosomal ldeahy
46 | Arabidopsis thaliana, DNA binding protein kelssttqeksh
Viruses: 91 Replication associated protein A [Maize streak virus] kekkpskdeimsdiish
11 | Bovine herpes virus 4, DINA. replication protein hkinitngqk
12| Meleagrid herpesvims 1, replication binding protein hkdiypdiml
47 | Feline immanodefidency hiledykivk
3 { Foot and Mouth Disease (O} hkqkivapvk
51 HIV Type 1 kefncgkegh
7| HIV Type 2 kcwneghkegh
99 1 Small Pox Virus (Variola) khynnitwyk
100§ Small Pox Virus (Variola) kysqtgkelith
101 § Small Pox Vims (Vatola) hyddvdkndiveseck
102 | Smalk Pox Virus (Variol) hrklildski
103 | Small Pox Vims (Variola) kerghnyyfele
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“46Anbi dops_i-s t hal i ana, DNA bi ndi ng protei nkel ssttgeksh Viruses:

| dopsi s thal . ! cksh Viruses pBogkbogiion
associ ated protein A [Miize streak virus]kekkpskdei nrdiish 11Bovi'né hef{es
virus 4, NG s §|0 ation proteinhkinitnggk 12Mel eagrid herpesvirus 1,
replication B’?ﬁ i%‘ﬁ prot ei nhkdl ydl nk 47Fel i ne i munodefi ci@%&?ﬁ%’%ﬂl vk
3Foot and Mouth Disease (0)hkgldvapvk 5H V Type 1kcfncgkegh 7HV Type
2kcwncgkegh pomal || PoX 48\l KoukSardoddicks Qhcindphbty-aindsdWy K 100SnihdnaPoX™ VI T Ub
(Vari ol a) kyspVigeel ili h 1 JS;ﬂﬁIﬂVai%g@a\ﬁ_r us (Vari ol a) hyddv¥reli vvar ck
102Smal | Pox| Vrus ([Vari of|a)ie IRASKE RS BB Pox Vi rus| Siod
(Vari ol a) ker ghnyyf gk 12%%@%&&2@6@%@%@8&993 PCT/ USDE:MGBMO Tunpr 48Rous
sar coma Vi rus tyrodi ne- g Eﬁj‘ Sﬁ%%’gzg PIRERENT r uses: 49y5EE  avi an
sar comakkl r hdk 50c |- yesss csxalI;I h‘c%g;n Ietr_, fﬁﬁﬁﬁavétﬁsas’?‘i]t mel ano hdk 51v} srcC,
avi an sar conpkkhhel 52c2qH/Fepsh pptloapreipppene il panr aeat i ¢ Ll kkkhek
53Neunbl ast ofra RAS |vi r aly) (:ﬁsr(@%fgvﬁé:ﬁ‘é’nekqahel ak 54VPl For capsid
protein) [Pol yamavilr us 5y.cfdstratchsgichofbSiadiviosikahdigki k. Spimibef Human
papi | | oamavi s typd 71] ﬁhﬁrﬁ%ﬁim from AEV and pizpkspnhvk| 58y
fins (felinel sarcorma) knilsek keithqrelybasingspcut € and chr onj gpdndel ononofytic
t umor s) kni hl ekk 60lfar gegt I;ﬁ’?#ﬁt;ggg{;?i | yomay rus spl kppieések 61n ddl e
t-nntigen [ Fol yomay|i 6 & ki BOHMa! daih éﬁggﬁgﬁm‘t -antigen . Vi r s
spJd, kghrel kdk 63v-Ql , ntiPaetia€ut e | eukem akvpvl i spdkh [ hyppkpgcivpak
" Trans- " 66 | Transforming protein myb ksgkhlgk
forming 67 | Transforming protein mye, Budkitt lymphoma krreqlkhle
Proteing: 68 | Ras-related GTP-binding protein ksfevikvih
69 | Transforming protein ras (teratocarcinoma) kkkhivik
70 | TRAF-associated NFkB activator TANK kagkdhlsk
711 RFP transforming protein hikevkdlkk
72 { Transforming protein I (3.C.) kygspkhrlil
73 | Papilloma virus type 11, transforming protein
74 | Protein tryosine kinasc (EC 2.7.1.12slk kpdhvidhyldrk
75 | Transforming protein (axi{-)) kekirdvmvdrhlk
76 | Transforming protein (N-myc) ldqarqqgllkkieh
77| Fibroblast growth factor 4 (Kaposi sarcoma) kkgnrysptmkvth
Cancer 78 | Matrix metaloproteinase 7 (utedne) keiplhirk
- Cell 79 | Transeription factor 7-like Ieldlephikk
Proteins: 80 | Breast cancer antigen NY-BR-87 ktrhdplak
81 | BRCA-1-Associated Ring Domain Protein (breast) khhpldnlifc
82 | “Antoantigen from a breast tumor' "} khkekkfrgk
83 | Ghioma Replikin (this study) kagvaflhklk
84 | Ovarian cancer antigen khkrldkirgl
85 | EE L leukemia klkskkhiedl
86 | Proto-oncogene tyrosine-protein kinase C-ABLE . hkselpalpre
871 Adenomatosis polyposis colt Iddkdepsdkpdnek
88 { Gastric cancer transforming protein ktkkparvsptmkvth
89 | Transforming protein (K-RAS 2B),lung khkelemskdgkkldkkksk

[038] Identification of an amino acid sequence as a Replikin or as containing a
Replikin, i.e., a homologue of the glioma peptide, kagvaflhkk, requires that the three

following requirements be met. The peptide sequence must have (1) at least one

) lysine residue located six to ten residues from another lysine residue; (2) at least one

sequence of 7 to about 50 residues.

histidine residue; and (3) a composition of at least 6% lysine within an amino acid

[039] Databases were searched using the National Library of Medicine keyword

“PubMed” descriptor for protein sequences containing Replikin sequences. Over

4,000 protein sequences were visnally examined for homolognes. Sequénces of all

10 individual proteins within each group of PubMed-classified proteins were visnally
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64Human T-cel |l |ynphotropic virus typo 2ksl||evdkdtsh 65c-kit, 4 tgrrp;?,z%ﬂg
small cell lung carci nomakagiti nvkreyh 18Hepatitis Chyppkpgci vpak1 I
Trans- 66Transf orm ng protein mybksgkhl gk form ng67Transf orni ein nyc,
Burkitt | YHIEWEYRr egl kbk Proteins: 68Ras-rel ated GTP- bi ndf"%ﬂg”%”%"

prot ei nksfevl kvih 69Transform ng protein ras (teratocam noma)kkkht vkk
70TRAP- assogéahed £y Tﬁﬁa@stﬁlaaﬁlg&heTM&MEdtﬁre UfrERerits. aRS fufegiony

prot ei nhl krvkdl kk 72Tr ansf orm ng %r otein D (S.C )kygspkbrhk 73Papilloma
virus type becurrengesf aomplegueswasaibpicysddn | yivas peotiedasarple (J968% ne ki nasc

EC 2.7.1J1 25l dhvk: ' ) : ' |.( (2 klrd dr hk
(76Tr ansform Egﬁb%ﬁywr%gﬁa%ég’?%%%%%%&5%%8%%%&?#ngL :‘/g\étz)r 4
(Kaposi sar ¢pashklgivnvaireslidativh budhas Caainidptitést amdt aduwareptiddsh (isgether

(uterine)kei plhfrk Cell 79Transcription factor 7-1ikekkkphi kk
Pr ot ei ns:5B0B:3asENTa) cHowvergarpTipngbrhgmelemah Ware BIMREaRLY Mes oci at ed Ri ng

gbr
Cunror ki or bR p SRR RIAR: o RGual SRR DR O B gRBs baving.
ant i genkhkr lakfeseistishe EEnhction ik epliastion ik kivicha, 8Re qind-vimssg #Even more

tyrosi ne-protein_ kinase C ABLEhksekpal prk 87Adenomat osi s pol yposi s
coi l kkkkpsd%@@ﬂéﬂ%&b@ﬁﬂ%&%&@ﬁ?ﬁg@%hﬁlwcﬁw %nrﬂﬂo%k nﬁ’é‘ﬂﬂrnkvth

BT ans or Mg, 06 Eh B 5o Rl DRI RRLHON ki Wb 0361

I dentification of Yan antno aci d sequence as a In or as containing a
Repl i ki mo i "gansfermbiaguiragis? @el48)hThak rauis pepestdhat thagwafshirkk, requires
that the three followi ng requirenents_ be net, The peptide ée ence nust

have (1) at Hrepgsiesofeansey ppiogenssis apardiess of edl Pg apGSuegHrt ALLP BUEESPY om
another 1 YSigalfiRediiSis, |.2) civetRANF ARG ol N1 AREs BS Bitfran@ide %) 2
at Feas % |

conposition’© ysine W thin an am no .acl sequence of 7 to
about 50 r esdfloRsvirulent actively replicating state. _

[040] To permit classification of subtypes of Replikins, additional or “auxiliary

15 specifications” to the basic “3-point-recognition” requirements may be added: () on
a structural basis, such as the common occurrence of adjacent di- and polylysines in
cancer cell proteins (e.g., transforming protein P21B(K-RAS 2B), hmg, Table 2,
SEQ ID NO.: 89), and other adjacent di-amino acids in TOLL-like receptors, or b)

 on a functional basis, such as exhibiting ATPase, tyrosine kinase or redox activity as

20 seen in Table 2. | _

[041] Whether Replikin structures are conserved or are subject to extensive natural
mutation was exanrined by scanning the protein sequences of various isolates of foot
~ and mouth disease virus (FMDV), where mutations in proteins of these viruses have
been well documented .worldwide for decades. Protein sequences of FMDV isolates
25 were visually_. examined for the presence of both the entire Replikin and each of the
| component Replikin amino acid residues observed in a particuiar Replikin.' For
example, in the protein VP1 of EMDYV type O, the Replikin (SEQ ID NO.: 3)
- “hkqkivapvk” was found to be conserved in 78% of the 236 isolates reported in
PubMed, and each amino acid was found to be conserved in individual .isolates as -

30 follows: his, 95.6%; lys, 91.8%; gln 92.3%; lys, 84.1%; ile, 90.7%; val, 91.8%; ala,

97.3%; pro, 96.2%; ala, 75.4%; and lys, 88.4%. The high rate of conservation
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-[..z(.)39] .Dat abases were searched using the National Library of Medicj ne.. . .
‘keyword ~"PubMed" descriptor for protein sequences containing Repl vkear 205

© seguences. , , 000 protein sequences were visually exam ped for
honol oguegggglésusg%ces of all 10 individual proteins wthi ﬁg]é&g?%mé’?“(?up of

PubMed-cl assified proteins were visually 13 1 5 WO 02/085093 PCT/ US02/ 09240
scanned for spggsisdaactmed indfimtiial Saettadfoler dplikiredruecRed) Siaieny,s. An

i nfrequent occurrence of honol ogues was observed in "virus peptides"” as a

whol e (1. 594tedyeReeppservaion Wes Qspiapd Bediffereatiselates eV fradisReplikips soci at ed

with malign t ameg L. i< n: [ l.Cat i P ' t4 des" and
"neur opepti gg};éh’ as( {%gtlﬁeﬁas 5@ ﬁﬁ“@ﬁ@@ﬁs‘? dsmgpa@u?%’&f‘wﬁgf@m

horol ogues \HEVeTiedrinidi (SEQ D NOJ: ) “kévatigkait ™ in EIVTtyipé ReTable2). avier
"replicating proteips," which were identified as having an established
functi on ngewgvﬁpl@% ot sery piaare agendn the cgnetant pragende ol wggmsmwcmm@e
surprising f &ndi . |1 ki S ' % of

Tt unor e e, GEENAGhAR R ot of B AR ARG BBy b a6
of 10 "t r ansffomiyiof ghe/glionseREplikhirRos ptimAleseantdedy isslakd@gest that there are

shared properties, of cancer t hogenesi s regard| ess of cell type and
suggest a roPEUgeadsprRiion drom %@%@Pﬁb@féﬁ%@iﬂéﬁﬂ%ﬂ-&%@%@éw cells

froma tran r ' t a nore virulent actively
replicati ng%'gé'g’é%rﬁg%gq&}%%%@%tﬁ%’?zgg lﬁi cation of subtypes of Replikins,
addi ti oa&l §042) ausiseerninyFighres)) datifig a@derobitsresgifatibh /hb@ e Gate of cell
"3-point-recognition’ requjrenents maybe added: (a) on _a structural basis,
such as thergg\WF%W%é@l@mdﬂF%@ﬁﬁ- dhat iy mpligaings fpand dasinprgasecancer

‘cel | protei - r Iﬁ]ﬁl@g j i . Tabl e 2,
SEQ I D NO.: %gié%]ﬁpgrnlg p%t% er Ig%jrﬂét%%ﬁ%r |i‘-ﬁ:§1:rgn11 nﬁélﬁgér?ﬁgﬁ?\l%lﬂ%#r%gm@tept ors,
orb) on a futiseocied abasich as tnfdid ascanchithition, saritddaile 3% atr@side ki nase or
~redox acti vi%ﬁy as gogaﬁee in Table 2. [041]1 Wiether Replikin structures
are conser v&FoBRg 30 &g mpgang PFYRIR; \JBiscigap demonsiration ¢iamaked exani ned by

scanni ng st Ngndpdaat §i RertR/EHEERrBbn @K -%?.{rz]ﬁﬁ'lai cefl &ﬂ}hﬁéﬁognf%oﬁfgg’ fo mffdl MOUL D

di sease virus (FNMDV),” where nutations proterns o Se viruses have
been wel | doowswient sdthtbe babstrse of Beplilanslibes soughidiyethe 3 peind esvogsitiaf  FVDV

Repl ki an Ao (RSB A VREpHS PR HOChBFS 1P Blos obser ved
in a particuhddtioneRldids #d oftRF previous studies to be critical to replication. For :

example, Replikins were identified in such proteins as “Saccharomyces cerevisiae

20 replication binding protein” (SEQ ID NO.: 2) (hsikrelgiifdk); the “replication

associated protein A of maize streak virus” (SEQ ID NO.: 8) (kyivcareahk) and

(SEQ ID NO.: 9) (kekkpskdeimrdiish); the “replication-associated protein of

Staphylococcus aureus” (SEQ ID NO.: 10) { kkektthnk); the “DNA replication

protein of bovine herpes virus 4" (SEQ ID NO.: 11) (hkinitnggk); and the

25 “Mealigrid herpes virus 1 replication binding protein” (SEQ ID NO.: 12)
(hkdlyrllmk). Previous studies of tomato leaf curl gemini virus show that the

regulation of virus accumulation appears to involve binding of amino acids 1-160 of
the “replicating protein” of that virus to leaf DNA and to other replication protein
molecules during virus replication. Analysis of this sequence showed that amino

30  acids 1-163 of this “replicating protein™ contain five Replikins, namely: (SEQ ID
NO.: 13) kfrinaknyfltyph, (SEQ ID NO.: 14) knletpvnkifiricrefh, (SEQ ID
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exanmple, in .the protein VP1 of FMDV type O, the Replikin (SEQ ID NO. : _SE
"hkgki.vapvk" was found to be conserved in 78% of the 236 isol ates{rig a8t
in PubMed, and each am no acid was found to be conserved_in_ indjvi dual
i sol at es JXO8HIBM ows: his, 95.6% Ilys, 91.8% gin 92. 3%"35‘9@?%"%‘?% ile,
90. 7% val, 91.8% ala, 97.3% pro, 96.2% ala, 75.4% and lys, 88.4% The
hi gh rate ofNooNsshydidaRssidid ELEAD RONSKe) IRSRAIAGHARAHATY HAD/ 09240

suggests structural "and functional stabilitfy of the Replikin structure.
Simlarly, FQENNOGIAEEasadnilrekapkddvighser ved in different isolates of HV

f its Replj ki 4.D ..5) " kegh" . EQID NO.: 6
" IC<)\r/y: a\?w pgﬁkiOK#ﬂsTﬁI%E%S@&iﬁgh%gﬁﬂN%aﬁ%r&e%@nﬁ g%f]&%f%éla iQn HV Ty pe) 2 .
(Table 2). Cﬁ&ﬁ&n@y FHBTRI R SurtitiohS BREpNRLA SAIRER of RMghtibn REWEDBS (vitht

presence of nmalignin in successive generations, over ten years of tissue
cul ture o$ gidllonplicatih.s Tharsdodistionivathcoetakbased redbx farctipng, the entichmentgl i oma

Repli kin for timali.gnin antibhody isolated by ..inynmunoadsorption from
8, 090 hunan %@B%W’t" g & o@é@@g@gpgﬂ%enﬁ‘ﬁgoﬂwg a(ngeré)ll’aﬁz Figure 5 and
U S. Patent I%Rﬁéa%oéjﬁmfihé&ytot&ﬁ GEehiifRiSAR At io¥ Edrdbitatidns duri ng anaer obi ¢

respiration en the rate ‘of cel replication is increased, malignin is

enri ched. Thévicogmmsiedll) Gfigureids-iY, oll sueges that theRendikinsgre wlaigrd ip geatrdlr opor ti on
to the increase in | I.. nunher. and 1 ot al nbr ane tel . but is
enriched as ?Wt%%ﬁ]éﬁpm’%waé%ﬂ%%ﬁsﬁﬁf fi 58 %ﬁtﬁtﬁéﬁ %Aﬁlt%ﬁaug%lat rest and
reachi ng; g0%facteisfit ofBIERIRAIYE nith@hplefTicial Woatied SflesiRASudvalon of a
mar ked 15 increase in Replikin concentration with glioma cell replication

poi nts to.anfincdon.consi stent with the presence of Replikins here sought by

t he 3-point gai.tion . net hod.and found itn the protel Rs. o i ous :
or gani sns mh{‘}gﬁfm@fga‘%t%lﬁﬁmwmaéﬁ SW‘%[%&%E‘%&&?%PGOI??EGB pé%élﬁgu_s studi es
to be criticahinoeld@RdsGekdan be frekent m(;ﬁg_ﬁélﬁagzgﬁﬂﬁh foMEnyef fmioskealt off i ed i n
such proteins as "Saccharonayces cerevisiae 20 replication binding protein”

(SEQ | D NO. : tie)individingk staiyis iof difluenzareruspseqsaminad. dite repldde peguene ein A of
2

B
i t K Vi " |DNQ ;. 8 j . -9
?E;iﬁp:kég?ny‘é%e{oiaﬁg:gv@?ﬁgmprezgﬁmclgﬁaggﬁ é@ég’gétgﬁgg} bsrglcjﬁltgegiog gﬁgé@f‘ap lﬁl oZ:occus
aureus" ( SEQulelalti? straiid)of (rfltStctalvivakinflidaea 13PN SHENE pdnid BNy rfot eich of

bovi ne herpes virus 4" (SEQ ED NO.: 11) (hkinitn 8§ and the 25 "Mealigrid
her pes vi r usyéer thap pingee goishsagnense Aga prectvi 'ableqlgﬁ%;% e shoypy m Tables 3,

4, 5 and 6, below. : _
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(hkdlyrllnk). Previous studies of tomato |eaf curl gemini virus show that
the regulation of virus accumul ation appears to involve bindingldf Saffi 3605
acids 1-1 o mssw}e "replicating protein” of that virus to |leaf DNA and to
“other replication protein nolecules during virus replicaff&HS%W4sis of
t hi s sequence showed that ami no 30 acids 1-163 of this "replicating
protein” contain five Replikins, nanely: (SEQ ID NO. : 13) kfrinaknyfltyph,

(SEQ ID NO.: 14) knletpvnklfiiricrefh, (SEQID 15 1 5 SEP 2005 WO
02/ 085093 PCT/ US02/ 09240 NO.: 15) hpni gaaksstdvk, (SEQ ID NO.: 16)
ksst dvkaynmdkdgdvl dh, apd (SEQ ID NO.: 17) kasal nil rekapkdfvl gfh. [043]
Tabl e 2 shows that Replikin-containing proteins also are associ ated
frequently @ th redox {functions, and protein synthesis or elongation, as
well as witke 5 cell replicakion. The association with netal -based redox
functions, tne enrichnmgnt _of Lh_gHRQ_pI i lf_.' n- cont aining glioma malignin
concentrati é during a1aer¢ab§cgrcp§icc§ igolg, galgd thg cytotoxicity of
antimaligni@at Iow”é‘mcerﬁratmcms:.ammg}mcelg) (Figure 4c-f), all
suggest thatg the Repliki n%@%rglgatg@.gogcenmm respiratory functions,
whi ch are pé& haps |ess oftgr@s&ul&gg&@@g}ﬁe mut ati ons §D Ccharacteristic
of proteinsgf nore superfdchah igc%tigomgziess central msur‘\*/‘i val
function. [@4] parti cuh .g.@em%sp\d 3 & @as. obsgrved that2at |east one
Repl i kin pers 100 Flanmi no ack M%g}lmqg}g\egpres‘ent in theshemaggl utinin
proteins of.2al nosh ﬁ]l of zthegi‘gf ' Sty & ns of influenza viruses
exam ned. r ep§ji kdln squ] qé% : pefe obsepved to occur in the
hemaggl uti nign proBei ns|of Feplates: ¢f fefelk f “the Tour preval ent strains
‘of influenzg virug, infludpza BHINLS: ERRRS and H3N2, for egch year that
am no acid fequengle -daf a at'ﬁe‘_‘q 15| l:ﬁlé;‘ 24 2001) are shown*in Tables 3,
4, 5 and 6, pel ovd | 5 $ﬁe: QZ’; ®3Pﬂl US02/ 09240 4# NO 0 0 a O
005888 00" cBO 0P 0IBDIS SIS :
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10

were found fo relate to the ocourrence of influenza pandemics and epidemics. The
concentration of Replikins in influenza viruses was examined by visually scanning

the hemagglutinin amino acid sequences published in the National Library of

- Medicine "PubMed"” data base for influenza strains isolated world wide from human

and animal reservoirs year by year over the past century, i.e., 1900 to 2001. These
Replikin concentrations (number of Replikins per 100 amino acids, mean +/- SD)

were then plotted for each strain.

046} The concentration of Replikins was found to direcily relate to the

occmrrence of influenza pandemics and epidemics. The concentration of Repliking
found in influenza B hemagghutinin and influenza A strain, HIN1, is shown in

Figure 7, and the concentration of Replikins found in the two other ‘common

‘influenza virus A strains, H2N2 and H3N2 is shown in Figare 8 (FHI2N2, H3N2).

15

The data in Figure 8 also demonstrate an emerging new strain of influenza virus as
defined by its constituent Replikins (H3N2(R)). -

[047] Each influenza A strain has been responsible for one pandemic: in 1918,
1957, and 1968, respectively. The data in Figures 7 and 8 show that at least one
replikin per 100 amino acids is preseﬁt in each of the influenza hemagglutinin

- proteins of all isolates of the four common influenza viruses examined, suggesting a

20

25

30

function for Replikins in the maintenance of survival levels of replication. In the
1990s, during the decline of the H3N2 strain there were no Replikins present in
many isolates of H3N2, but a high concentration of new replikins appeared in H3N2
isolates, which define the emergence of the H3N2(R) strain.

[048] Several properties of Replikin concentration are seen in Figure 7 and
Figure 8 to be common to all four influenza virus strains: (1) Concentration is
cyclic over the years, with a single cycle of rise and fall occurring over a period of
two to thirty years. This rise and fall is consistent with the known waxing and
waning of individual influenza virus strain predominance by hemagglutinin and
neuraminidase classification. (2) Peak Replikin concentrations of each influenza

virus strain previously shown to be responsible for a pandemic were observed to

relate spéciﬁca]ly and individually to each of the three years of the pandemics. For

27
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085093 ~eyalngR, Forikk pdhdBmicof1 8, whéke te nfluenza virus strain, HINI, was
shown to be responsible, a peak concentration of the Replikins in HIN1
- independently occurred (P1); for the pandemic of 1957, whers HZN2 emerged and
was shown to be responsible, a peak concentration of the Replikins in H2N2
5 occurred (P2); and for the pandemic of 1968, where H3N2 emerged and was shown
_to be the cause of the pandemic, a peak conceniration of the Replikins in H3N2
occurred (P3). . (3) In the years immediately following each of the above three
pandemics, the specific Replikin concentration decreased markedly, perhaps
-reﬂecﬁng the broadly distributed immunity generated in each case. Thus, this post-
10 pandemic decline is specific for HIIN1 immediately following the pandemic (P1) for
which it was responsible, and is not a general property of all strains at the time. An
increase of Replikin concentration in influenza B repeatedly occurred
simultaneously with the decrease in Replikin concentration in HIN1, e.g., EBl in
1951 and EB2 in 1976, both associated with influenza B epidemics having the
15  highest mortality. (Stuart-Harris, et al., Edward Arnold Ltd. (1985). (4) A
_secondary peak concentration, which exceeded the primary peak increase in
concentration, occurred 15 years after each of the three pandemics, and this
secondary peak was accompanied by an epidemic: 15 years after the 1918 pandemic
in an HINI ‘epidemic’ year (E1); eight years after the 1957 pandemic in an HIN2
20 ‘epidemib’ year (E2); and occurred seven years after the 1968 pandemic in an H3N2
‘epidemic’ year (E3). These secondary peak concentrations of specific Replikins
. may reflect recovery of the strain. (5) Peaks of each strain’s specific Replikin
concentration frequently appear to be associated with declines in Replikin
concentration of one or both other strains, suggesting competition between strains
25 for host sites. (6) There is an apparent overall tendency for the Replikin
_concentration of each strain to decline over a period of 35 years (H2N2) to 60 years
(influenza B). This decline cannot be ascribed to the influence of vaccines because
it was evident in the case of influenza B from 1901 to 1964, prior to common use of
influenza vaccines. In the case of influenza B, Replikin recovery from the decline is
30 seen to occur after 1965, but Replikin concentration declined again between 1997
~and 2000 (Figure 7), and this correlates with the low occurrence of influenza B in

28
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recent case isolates. H1N1 Replikin concentration peaked in 1978-1979 (Figure 7 )
together with the reappearance and prevalence of the HIN1 strain, and then peaked

n 1996 coincident with an HIN1 epidemic. (Figure 7). HIN1 Replikin

concentration also declin=< between 1997 and 2000, and the presence of HIN1
@
strains decreased in isolz: s obtained during these years. For H2N2 Replikins,

‘recovery from a 35 year decline has not occurred (Figure 8), and this correlates with

‘the absence of H2N2 from recent isolates. For H3N2, the Replikin concentration of

many isolates fell to zero during the period from 1996 to 2000, but other H3N2
1solates showed a significant, sharp increase in Replikin concentration. This .

. indicates the émergence of a sub-strain of H3N2, which is designated herein as

H3N2(R).

[049] Figures 7 and 8 demonstrate that frequently a one to three year stepwise
increase is observed before Replikin concentration reaches a peak. This stepwise
increase proceeds the occurrence of an epidemic, which oceurs concurrently with the
Replikin peak. Thus, the stepﬁdse increase in c‘oncentration of a particular strain is a
signal that that particular strain is the most likely candidate to cause an epidemic or

pandemic,

T050]  Currently, Replikin concentration in the HF3N2(R) strain of influenza

virus is increasing (Figure 8, 1997 to 2000). Three similar previous peak increases
in H3N2 Replikin concentration are seen to have occurred in the H3N2-based
pandemic of 1968 (Figure 8), when the strain first emerged, and in the H3N2-based
epidemics of 1972 and 1975 (Figure 8). Each of these pandemic and epidemics was
associated with excess mortality. (Ailing, et al., Am J. Epidemiol.,113(1):30-43
(1981). The rapid ascent in concentration of the H3N2(R) subspecies of the H3N2
Replikins in 1997-2000, therefore, statistically represents an early warning of an
approaching severe epidemic or pandemic. An H3N2 epidemic occurred in Russia
n 2000 (Figure 8, E4); and the CDC réport of December 2001 states that currently,

'H3N2 is the most frequently isolated strain of influenza virus world wide.

(Morbidity and Mortahty Weekly Reports (MMWR), Center for Disease Control;
50(48):1084-68 (Dec 7,2001). o
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[051] In each case of influenza virms pandemic or epidemic new Replikins
emerge. There has been no observation of two of the same Replikins in a given
hemagglutinin in a given isolate. To what degree the emergence of a new Replikin
represents mutations versus transfer from another animal or avian pool is unknown.
5 In some cases, each year one or more of the original Replikin structures is
. conserved, while at the same time, new Replikins emerge. For example, in influenza

virus B hemagglutinin, five Replikins were constantly conserved between 1919 and
2001, whereas 26 Replikins came and went during the same period (some recurred
after several years absence). The disappearance and re-emergence years later of a

10 particular Replikin structure suggesis that the Replikins return from another virus
host pool rather than through de novo mutation. _ *

[052] In the case of HIN1 Replikins, the two Replikins present in the P1 peak ’

associated with the 1918 pandemic were not present in the recovery E1 peak of -
1933, which contains 12 new Replikins. Constantly conserved Replikins, therefore,

15  are the best choice for vaccines, either alone or in combination. However, even

~ recently appearing Replikins accompanying one year’s increase in concentration

frequently persist and increase further for an additional one or more years,
culminating in a concentration peak and an epidemic, thus providing both an early
warning and time to vaccinate with synthetic Replikins (see for example, HIN1 in

20 the early 1990's, Figure 7).
[053] The data in FIGURES 7 and 8 demonstrate a direct relationship between,

. the presence and concentration of a particnlar Replikin in influenza protein

sequences and the occurrence of pandemics and epidemics of influenza. Thus,
analysis of the influenza virvs hemagglutinin protein sequence for the presence and

25  conceniration of Replikins provides a predictor of influenza pandemics and/or

epidemics, as well as a target for influenza vaccine formulation.
[054] Composition of Replikins in Strains of Influenza Virus B: Of a total

of 26 Replikins identified in this strain (Table 3), the following ien Replikins are
30 present in every influenza B isolate examined from 1902-2001. Overlapping

.30
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to relate Yk@rbt'zﬂ%g%%currence of influenza pandem cs and epPHETSEA24%
concentration of Replikins in influenza viruses was exam ned by visually

scanni ng thre hetidedlhrd 180 AhaRiIfl BRMEAGLRRURL SU B IR G Nal | onal

Li brary of 5 Medicine "PubMed" data base uenza strainsisol ated
wor | d wi de fdemanstrate homalngy aensistdnt with ¢he/Bi-pntyermgnitipn.fear over the past

century, i. 1 : ese -Replikin concentrations (nunber of
- Repl i ki ns p?fghf@gl?g#}(ﬁgs%c}gz nmean +1- SD) were then plotted for each
strain. [O046fsny t ' f Replikins was found to directly rel ate
SRISEQUDAO OD5P

to the 10 occurrence of influenza panden cs and epidem cs. The
concent r abi okshddnlRghirgKicpls (SEQIMMA. 406)nf | uenza B henmaggl utini n and

Repl i ki no.  JeaeE e (REORIG R "Common  {nf | uenza virus A Straine, HOND
et at o e N ot I nf | Uenza virus as 15 defined by its
consti t uent IRdpeilkksipyitdshg( (SERQ ID NO. 10)
hakaignepiwvk (SEQ ID NO. 110)
10  hakaigncpiwvvkkiplklangtk (SEQ ID NO. 111)
hakaigncpiwvktplklangtkyrppak (SEQ ID NO. 112)
hakaignepiwvkiplklangtkyrppakllk (SEQ ID NO. 113)
[055] ©  Tables 3 and 4 indicate that there appears to be much greater stability of
the Rep}ikfn structures in influenza B hemagghpinins compared with HIN1
15 Replikins. Influenza B has not been responsible for any pandemic, and it appears
" 'not to have an animal or avian reservoirs. (Stuari-Harris et al., Edward Arnold Lid.,
London (1985)). '

- [056] Influenza HIN1 Replikins: Only one replikin
20 "hp(v/itigecpkyv(r/k)(s/t)(t/a)k" is present in every HINI isolate for which -
~ sequences are available from 1918, when the strain first appeared and caused the
pandemic of that year, through 2000, (Table 4). ("(v/)" indicates that the amino
~ acid v or iis present in the same position in different years.) Although HIN1
contains only one i)ersistent repﬁkin, H1N1 appears to be more prolific than
25 influenza B. There are 95 different replikin structures in 82 years on HIN1 versus
- only 31 different Repliking in 100 years of influenza B isolates (Table 4). An
increase in the number of new Replikin structures occurs in years of epidemics
(Tables 3, 4, 5 and 6) and correlates with increased total Replikin concentration
(Figures 7 and 8). | ' .
20 o
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[047] Each influenza A strain has been responsible for one pandemc: in
1918, 1957, and 1968, respectively. The data in Figures 7 and 8 $MWRMGNE,
at | east aqne reﬁ%‘i kin per 100 anmino acids is present in e%ch of the

i nfluenza WEAHEG™Gtinin proteins of all isolates of the F&dfUSEERHh

i nfl uenza viruses exam ned, suggesting a 20 function for Replikins in the

mai nt enance (947} SUr VinfRenz:EMEZN3 ReblikfiR! 16Midn2R H2ND WieespbASiBR fole i ng t he
decline of the 113N2 strain therée were no Replikins present in many

i sol at es Iof Mmahamﬂ?goﬁl%ﬁ- &ﬁm@@fﬁh@%ﬂ %wlﬁfnﬂéwﬁﬂﬁﬂlmmﬂhsﬁ%ﬁéar ed in
H3N2 i ' i ; N2(R) .st.rain. [048
e ool s B FTERSTER S oSBIPeRR, L007)

Fi gure 8 to fhgMeamaRN o8 (@hby_gfs?_ur i nfluenza virus strains: (1)
Concentration is cyclic oveg the years, with a single cycle of rise and

fall occusrihafgun(d/ilpkthngd: 3Q IPWD.1232Y hirty years. This rise and fall is
consi stent w X} i of individual influenza virus
strain predmgﬁg&’@%é@ﬁb‘%l{@ﬂlgw #%eram’ ni dase classification. (2)
Peak Repl i ki@s@@mﬁﬁﬁ(gﬁkmeﬁﬁaﬁ?@%ﬁjﬂ‘(mmN0393s)i rus strain previously

e

shown to be responsib or a pandem’c were observed to relate
speci fical | y03¥d i nHowevkrainlcpntrast cadhNbfonlyn &3 additienal Replkios havedegmandeni cs.

For 2005 27 15 .. 085093 .PCT/ 09240 anple, far the pandem c of
1016, wher o DY il HANGRERRIE 06T LA PR} Of “REEi ShAY B3 e s pons! bi e,
a peak cofCepiERich YAthPhe ddinEaRhi KbentrdticdWiihe HONERQPHRRE bivd Mecurred (P1);
for the pandem c of 1957, where H2N2 energed and was shown to be

responsi bl e,appeapaak oEHANR M isataics wverf the fearRdPiguire 8y i n H2N2 5 occurred '(P2); _

and for the pandenic of 1968, where H3N2 energed and was shown to be the:
cause of the pandem c, a peak concentration of the Replikins in H3N2

occurred (Phso(3) ikl HIRE R ahthohh SN ko8RRI fof e above

three pandem Cs, the specific Replikin concentration decreased markedly,
per haps r efiuemtipagdeniie oH168d BjvedRerilikirswhach appearddtiy 186hdisappeated afterach

For | owi st A7 pamipReatadin tictoo0g AFehte B (o SRERspliEpsRictisidset ror o
gonerl, Br kit LoV BRI AT AR Bl
decr ease i n B@phadkpersistod theonghaltdo8n The cideddenes of tweBBDemH3N2 replikins in
' the mid 1990s (Table 6) correlaies with the increase in Replikin concentration at the
same time (Figure 8), and with the prevalence of the H3N2 strain in recent isolates.
20 together with the concurrent disappearance of all Replikins from some of these
isolates (Figure. 8), this suggests the emergence of the new substrain H3N2(R).
[060] Figures 1 and 2 show that influenza epidemics and pandemics
correlate with the increased concentration of replikins in influenza virus, which is
due to the reappearance of at least one replikin from one to 59 years afier its
25 disappearance. Also, in the A sirain only, there is an emergence of new strain-
specific Replikin compositions (Tables 4-6). Increase in Replikin concentration by
repetition of individual replikins within a single protein appears not to oceur in
influenza virus, but is seen in other organisms,
[061] It has been believed that changes in the activity of different influenza
30 strains are related to sequence changes in influenza hemagglutinins, which in turn

are the products of substitutions effected by one of two poorly understood processes:
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1951 and EB2 in 1976, both associated with influenza B epi demnics hq\g gg the
15 hi ghest nortality. (Stuart-Harris, et al., Edward Arnold Ltd. (1985%F 2005
(4) A secopdar, eak concentration, which exceeded the primar eak

i ncrease ﬁﬁaggé)%n%ggntration, occurred 15 years after each SFTN%” *itlee
pandem cs, and this secondary peak was acconpani ed by an epidemc: 15

years aft er ijarigdid Sripaholeilic o behtothdhccurRiaB6ibEa serRBbI pEh) mumtighat years
after the 1957 pandemi¢.in an H2N2 20 "“epidem c' year ); and occurred
seven yearsﬂéﬂftegiﬁ u@%@%&?ﬁhﬁeﬁi@)wﬁlggmcmlﬂzmwl@phd@rﬁgenge;@mw E3). These

secondary p : | . i {16 Renl i ki . r cl recovery
of the st raie'g?é%t ?@%2%({;%&3?&%5@{%5 ?p gt%a&]éd(s\toso gﬁ%:b% %ﬁg{ﬁﬁsg‘q éf?lgﬂ]é]é ntration
frequent |y appear-himariisstsa FEec e mresent tita deglebtn 6t ihe cRefdd ikiattivity of
concentr%i on..of o or both other strains suggesti_n&_@(r:orrpetitlon bet ween
strains faRfferens @H@Wﬁ?@ﬁ@@he@g&ﬁiaﬁéﬂ%ﬂ%ﬁpe@ sgApencendency for
the Repli ki- GRIYaES A ' ] : 14 0d of 35
years (H2 NZ;&h?ﬂ(;g@%O yeaér”ﬂtsdﬁ8 ?T ﬁ%ﬁeﬁgﬁ%atﬁ%@%%@mgg%ﬁaﬁ% @%ﬁ%@sﬁgﬂgscri bed to
t he i nfl uenceplibins\ad straiespdeificine@asdstin Rseplivatiamissodiated erittapileficsi nf | uenza

B from1901.t0,1964, prior to commpn use of  .influenza vaccines. In the
case of inf II’Elé‘}‘é%O’]B},‘he

.I%HW?@PﬁXW@S &rﬂqsétﬂ_et%glaélatpmﬁ%ch %equgc8een to occur
after 1965, chilee¥i0lihddoMaRRA G IR, AR WHRS B B ABE BidIELURR 1 907 and

2000 (Figure 7), and this correlatés w ow occurfence of influenza B
in 28 110 , réeSbs, AxnFecapPe@anas FR3aRGRouWSAZY thddrdemieatiateddageast inl at es.
HIN1 Replikin.,concentration peaked [n 1978-1979 (Figure_7 together with
the reappeal @Hﬁ“&?@%séﬁ’éguw £, duplicrifon of cxisiing Zeilkinsdier peaked i n

1996 coi nci GembooMiinih ik HH ' ' ' yﬂ‘"nﬁ&%élﬁ
concentration a%gg% d%cl ilnegégcg?l&g%?p%%‘%@a%“%%é?e% t he rogllgg%ce of HIN1
5 strains déermehboy ipA%iysub aftesitsalisappazanatiplunin the Aseraymsanmdy, theor H2N2
Replikins, recovery from.a 35 .year decline has occurred (Figure 8),
and this coFPnggFﬁs&WWﬁQmPFﬁé’e%{ﬁ% ForppapIons gfﬁheééé‘%t ﬁ‘é‘é&?t es. For
H3N2, the Regrdakd i reslGE B B AYer i ing the
period from 1996 tg 2000, g%ﬁégi[&ﬁg{lthmmﬁe}%zég%@éﬁ%%%@;ﬁg:i%i iécant,

sharp i ncr eagkassesiaRapritikibe corngesne pfwévoreplifin compositino indthe year hetherrer gence
of a sub-st regildgml%fbul:_'grll\ll%hfi & peall)pseaga%%e %&] ?etp i hc%ﬁl%b&ﬁggs wﬁ%ﬂ%ﬁ) '

appeared in previous years then disappeared (Table 3). In contrast, for the A strains,

- in addition to the reappearance of previously disappeared virus replikins, new
20 - compositions appear (e.g. in HINI in the year of the epidemic of 1996, in addition to
the reappearance of 6 earlier replikins, 10 new comipositions emerged). Since the A
- strains only, not influenza B, have access to non-human animal and avian reservoirs,
totally new compositions probably derive from non-human host reservoirs rather
than from mutations of existing human replikins which appear to bear no
25 resemblance to the new compositions other than the basic requirements of "3-point
. recognition” (Tables 2-5). The more prolific nature of HINI compared with B, and
the fact that pandemics have been produced by the three A strains only, but not by
the B strain, both may also be a function of the ability of the human A strains to
receive new replikin compositions from non-human viral reservoirs.
30 [062] Some replikins have appeared m only one year, disappeared, and not
reappeared to date (Tables 3-6). Other replikins disappear for .from one to up to 81
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[049] Figures 7 and 8 denonstrate that frequently a one to three %gar N
~stepwi.se increase is observed before Replikin concentration reakt &t8 2005
peak. This stepwi se increase proceeds the occurrence of fdenic, which
OCCUrs co%ﬂP?’Eﬁ?Pﬁ/ with the 15 Replikin peak. Thus, the g?@@\g\#zg@g%oncr ease
In concentration of a particular strainis a signal that that particular
strain is the oagten th¥ fle)iCARMRRBalchcE RlPFeaf) I refikird'k Ufnd HO@RERM C.

[ 050] QJrrer?t&Fy’, R?élpl i kien coircl%ent rsggi on inﬁfehe [—II%%IZ(R) strain of influenza
virus is i necidssindghd ffiagestetvden g9, aec@ee9}d dikingdbe engantaresspeadious peak

e HoG: baBBHCH PGS GF iy ERegth bonh 1 AL TEEs s AORERE o Verer ged, .
and in the Eﬁ&i%:s?éaﬁérelﬁiﬂlﬂ%ﬁ%ﬁmﬂheﬂz%@,_tﬁ&ﬂng@k‘fpﬁkﬂcﬁm;,&hdﬂﬁach of these

pandem ¢ and epi dem cs 'was associated with excess nortali tg. (A ling, et

al ., Am & Epmigherplikinjof HIN3) as3@ellias fof he@8eippearhrcerod fredticed raphiking after
concentration of the H3IN2(R) subspecies aof the HIN2 2s.Replkins: in

1997- 2000, taHéﬁ@ﬁ?-epaﬂ’\]ﬁ&‘?@?ﬁﬁ‘f?&??ﬁc&?@é et 033?2?‘9§\?£Pﬁf*‘ln£g&8f’ an
appr oachi ng 58\ 86 iﬁﬁhgﬁi@ré%mnﬁﬁi&ﬂﬂéfhﬁd oidd & IGeeri BEmb Bepgplitngd in
Russia in 2000 (Figure 8, E4); and the CDC report of Decenber 2001 states

“that cur r enséquencesghdluenzarhpliimbistidine fUappiays neyer tathsganstlysipe{kbis i nf | uenza
[ I d wi . {(Moyhidit .Mrtality Weekl| Al M\R), Cent
s vorld e T YLttt Bee e (1, conte
02/.085093 Pgﬂlﬂ&?‘?&é@@%ﬂ@ea RPN AASK.” (58Q IDING.NBb)esheantbetwtniangleni ¢ or
i ner g

epi dem ¢ new Replikins "e e.” There has been no observation of two of the

same Repl i kiand 2000,dn fie3N2 tephikigJhod(ef e DnekwdfyB)er(bI" £98Q I NCGhhat degr ee
th f Repl j ki.r t ti t f f 5
anot her | ant a7 Bt Beb1 e dnd ARG Rae ke ™y ee. “each year one or
T O ew BRI BRI RadlNS T ORGIRIF IS AN (NCE le/le same

time, new Repl |(E| hs energe. I nfluenza virus B

hemaggl ut i ni(BEQIIDORETE) whish fivas appeatadsin 4 AT3. issppreead fer hvcemedid then 9 and

2001, whereas 26 Repl ki me_and went..during.the ri .(sone
recurred aF?@Pegrgsg‘? 2&@3@5@3 HEOLIHEIRP acily werg %gf)rf: é'ﬁ’gﬁ%%é%gcﬁ re- ener gence
years | ater sgfic@reldf PBYdinslUé & 107eAHhdsiaPa$ ond hisddReSAReRate Jfifed lykine

Replikins return from anot’ha virus host pool rather than through de novo
mut ati on.  innot more than approximately 50 amino acids, was conserved.

{063} Totally random substitution would not permit the persistence of these
HIN1 and H3N2 replikins, nor from 1902 to 2001 in influenza B the persistence of
20 10 replikin structures, nor the reappearance in 1993 of a 1919 18mer replikin after an
- absence of 74 years. Rather than a random type of substitution, the constancy
" suggests an orderly controlled process, or in the least, protection of the key replikin
residues so that they are fixed or bound in some way: lysines, perhaps bound to
nucleic acids, and histidines, perhaps bound to respiratory redox enzymes. The
25 - mechanisms which control this conservation are at present unknown.
~ [064] ‘Whether the conservation of replikin structures is unique to influenza or
occurs in other virus replikins was examined in foot and mouth disease virus
(FMDYV) isolates, where extensive mutations in proteins of this virus have been
well-documented worldwide over decades. In the protein VP1of EMDYV type 0, the
30 replikin "hkgkivapvk" (SEQ ID NO. 3) was found to be conserved in 78% of the

236 isolates reported in PubMed, and each amino acid was found to be conserved in
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:‘_[‘052_] In the case of HINl1 Replikins, the two Replikins present i?n pe P1
peak “associated with the 1918 pandem c were not present in the éce&/fér&ﬁbgl
peak of ch contains 12 new Replikins. Constantly conserved
Repl i Ki nSW$ﬁzéosé\$§g 15 are the best choice for vacci nes¥ 248 one or
I n conbi nat I on. However even recently appearing Replikins accorrpanyi ng

one year's indvi@asBolates@ORIRMS RI95@Y%; D EAUERDL BORKISI. BY,; pollydnCr ease
further for an additional one or nore years, " culmnating in a

concent r at i 541 SR %7n%%ah9é18fyd@sﬁ5c4%1h&&4‘faﬁr Sty coesetvalionsas | y - war ni ng

and tine to R N ee,, ex IN1 in
20 the earl yys%g‘%@)ﬂ?&w&gg o??—é??ﬁor g’ﬁ%epﬁ]l&f’ k‘ﬁ%ﬁ%{e’gﬁﬁ&

denonst r at eN®. 6} dSIG*Rirylh@k@é]ﬂ@ BOAIPRODMSER }mhﬂ:perl%ﬁﬁﬁ&vﬁégk SIPNEROL ration
of a particular Replikin in i an uenza protein ““sequences and the occurrence

of pandefi cpalﬁh'fb@iwm%f mmﬁbmofmyah@r@BmﬁélmﬁMNmndnfl uenza

virus hemag sequence. for ence_and. 25 concentration
of Repli ki ngwp% Vi Ql%gé% Sn(&?t(i%gf CIgE anﬁbfffgﬁjzﬁ%@lh%ﬁf%’ a%*’o@eﬂefégi deni cs,
as wel | as propatostvitabfeplikinkuenza vaccine fornulation. [054] Conposition of
Replikins in Strains of Influenza Virus B. O a total of 26 Replikins

i dentified [995} hi s%ﬁ%@%ﬁaﬂl@&)ﬂbmaﬁsglsﬂmﬂgephém nly.ndnare 3 o
present in a B ilso exam rom 190 Over | appi ng
D038 st p SHERAH tBRET o B B A R s iR osig B aE S | Bt o0
separ at eloy. atitsiligeis aaﬁdodyt%tﬂn@idbﬂ&ed&ﬂaﬁgﬂmt(@éedﬂémﬁ& Q. sdpgmistrate
honol ogy consi st ent with t 3-point recognition.” kshf anik (SEQ I D NO

104)  kshf at?-Ref990). SEp ﬂlzynsh@lt mwg)ctienpﬁmtmmhegm bikadogEgirationgD.  106)
et S RSl L ot 1
hakai gncpi Wituiltiabighistaaigselt dafiicBylifatdN. otck Broup Bdiﬁ@bﬁﬁ&ﬁh&&'ﬁ%&b&lﬂhﬁi kyr ppak
(SEQ D NG o ebtiae wlone 1 an apitope, that is, 198 & bt basis for fs immne
15 - response (Figure 3). The 16-mer peptide produced both IgM and IgG forms of the
) antibody. Antimalignin antibody was found to be increased in concentration in
serum in 37% of 79 cases in the U.S, and Asia of hepatitis B and C, early, in the first
five years of infection, long before the usual observance of liver cancer, which
develops about fifteen to twenty-five years after infection. Relevant to both
20 infectious hepatitis and HIV infections, transformed cells may be one form of safe
haven for the virus: prolonging cell life and avoiding virus eviction, so that the virus
remains inaccessible to anti-viral treatment.
[066] - Because administration of Replikins stimulates the immune system to
produce antibodies having a cytotoxic effect, peptide vaccines based on the
25 particular influenza virus Replikin or group of Repﬁkins observed to be most
concentrated over a given time period provide protection against the particular strain
of influenza most likely to cause an outbreak in a given influenza season., e.g., an
emerging strain or re-emerging strain For example, analysis of the influenza virus
hemagglutinin amino acid sequence on a yearly or bi-yearly basis, provides data -
30 which are useful in formulating a specifically targeted influenza vaccine for that

year. It is understood that such analysis may be conducted on a region-by-region
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[ 0551 Tables 3 and 4 indicate that there appears to be nmuch greater ard -
stability of the Replikin structures in influenza B hemaggl uti ni nk 5 SE 200
conpared with H M 15 Replikins. Influenza B has not been sihle for

any pandent®28858°5 ¢ appears not to have an aninal or avﬁgi&g@@%’oi rs.
(Stuart-Harris et al., Edward Arnold Ltd., London (1985)). [056) Influenza
H M Repl i | dns, R fesi pkin. 20 " Lt gecnky g Y(t/a)k" is
present in ei/%glrs;a?h?/M [ s%#%ﬁ*eﬁl{%%%?octﬁ%%%%tgg% ar \e&gfgé\;g%tl(ag‘%%e from 1918,
when t he st rihtoughoutshe wiphbemdd detedtedand epkcifivelly pagethdviaccinés fohedchy ear

t hrough 2000. Tablg @%rsn f"§V/i)" I ndicates that the amno acid v or i is
present in tHEOTEARODH in different years.) Al though HM contains

only one pergkst ent d]ﬁ.g]é' W iecidd M ARRGRE A 25 ‘
i nfl uenza B. mﬁfere are tg}fg%f#gr ent rep ﬁ%%@%ﬁ@%ﬁ@ﬁﬁ %n%/%%rﬂgl on HIN1
versus ahl yWHO diod €BCantetiRep| Vidcie fhmmil&itbng asrtssal on sefdlogicad avidensol at es

(Table 4). An, _increase in the nunber of new Repljkin structures_occurs in
years of epi oSt QSR REGPO erﬂl}ceﬁpfé?@-‘e@?a‘&ﬁﬁ A% P S1VE1 ISFHOf ther eased
total Repli k5180856883 £El ; 1a8bh 02005 WO
02/ 085093 PCT ﬁsoz?‘ggzig;ﬂ["ggb?ﬁh Eﬁ%ﬁgﬁ%‘nﬂ'g%f@%ﬁ%ﬁ%ﬁnﬁn% lenza H2N2 was
r esponsi bl e ibflnertzh eiruhsirmanmspeaiidamino afid i@mZnce Thamges with bbairficdephl i ki ns
identified in_that strain for . 1957 were conserved in each of the H2N2

i sol ates avaPflUefZa ePIGFmes SRPIGES- on  PubMed until 1995 (Table 5). 5

ha(k/ q/ d/ sakel ekt J : e | fud ki hngkl c(k/r)
(SEQ | DFQNdO. l;‘%gj) kggﬁb’% Wa:ﬁ)%i‘?gs ; lgéﬁgmamsuﬁgegﬁait%ﬁ%%%h%%@q ID No. 238)
[ 058] Howev einfluenracims patding povidédlthe dirst ypetHicapentitativeadarliRehémicalns have been
found in H2N2 begi nni.ng in 1961., Thi ucity of appearance of new
Repl | ki s 1TEGHRG R e R s dud rbanieh o BRI RAETER B ¢ he HoNC
Repl i ki ns anghy b8 am3RReRbABEsMEndahiccihdd thifRbRLfesifeMB 1o 118Gt hE BFevalehdl gUr €

8). [059] Influénza H3N2 Replikins: Influenza N2 was responsi ble for the
human pandenémerging b8 &8eméiging sReipl dfinfhendviols is p pediceldr tepioh®d thedwverdppear ed

after 15 By analyzing the protein sequences of isolates of strains of influeriza vn'us, such as

the hemagglutinin profein sequence, for the presence, concentration and/or
‘conservation of Replikins, influenza virus pandemics and epidemics can be
predicted. Furthermore, the severity of such outbreaks of mfluenza can be
significantly lessened by administering an influenza peptide vaccine based on the
20 Replikin sequences found to be most abundant or shown to be on the rise in virus
.. isolates over a given time period, such as about one to about three years.
[069) An influenza peptide vaccine of the invention may include a éingle
Replikin peptide sequence or may include a plurality of Replikin sequences observed
in influenza virus strains. Preferably, the peptide vaccine is based on Replikin
25  sequence(s) shown to be increasing in concentration over a given time period and.-
conserved for at least that period of time. However, a vaccine may include a
conserved Replikin peptide(s) in combination with a new Replikin(s) peptide or may
- be based on new Replikin peptide sequences. The Replikin peptides can be
synthesized by any method, including chemical synthesis or recombinant gene
30 technology, and may include non-Replikin sequences, although vaccines based on
peptides containing only Replikin sequences are preferred. Preferably, vaccine:
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15 1977, but reappeared in the 1990s (Table 6). The only Replikin structure
which persisted for 22 years was hcd(g/q)f(qg/r)nekwdl f(v/i)er(sAthKERMgeh
appeared first in 1977 and persisted through 1998. The energence of twelve
new H3N2 r¥RI%PNE in the nid 1990s (Table 6) correl at esPGIUTO¥HR4Y ncr ease
in Replildn concentration at the sane tinme (Figure 8), and with the

preval ence ObohhSisNes fieifkdbtibh ols Efiin b SRk oAl dRGRLNE L N the
concurrent disappearance of all Replikins'fromsone "‘of these 1solates
(Figure. 8), adiprsadrvgufests the emergence of the new substrain H3N2(R).

[060] Figure and show that |nfluenza epidenics apnd pandeni ¢s

correl ate wi i‘ﬁh he iﬁf?@@lﬁe@ﬁagﬁﬁ@gﬁ?ﬁgﬂ’%?? VR gen Eaa‘ﬁ“qlﬂ? enza virus,

whi ch is dugich®of 1R ohBAABEA WAMGHALGifal %g&,%ﬁﬁas%p\&ﬁcfcﬁﬂﬂ; Et@:ﬁér&?m one to 59
i’n t he only,

years after its 25 di sappearance. Al so, strain ‘there is an
ener gence Sof meleukiny M2inhibpers) fiich aReplaniadine,cumanisiine; cagafizddses 4- 6) .
Increase in Repl.ikin concentration by repetjti of individual replikins
within a si nﬁ@llﬁsofwgmaﬁgf’s gy, Wdﬁilﬁﬁﬁ?ﬂ?ﬁl“(? a4 rus, but is
seen in ot he&oﬁbﬁmﬂ@mﬁ‘%ihrugg ~has been believed that changes in the

activity of different influenza 3 0 strai ns are related to sequence .
changes in i @MLenzdrabysisgdits prithary straohive bf & Rlasmodiumgfreipdrempnaaticct s of

substitutions .effect one of, t poor | nder st ood processes:. 32 1 5
SEP 2005 WORHEEBREEd sbibe PSeBits s A B P BB ROUERE 5 b due
to the aqoumpviledihadthisorsfitl JillinBRhAH viFl! £d QPfind MhmidiGud YRPREFLUL i ni n

nmol ecule, or _ii) antigenic shift, in which the changes are so great that
.genetic reasHoreysfhereqrpenyeral difiscontes boben thvebvereationd Replikipe & of hunman

‘and non- human, host.s. First, the.present data suggests thaf the. change in
SCtivity of  ERardREi A T EEA A BO B SR SAEORU: od to
non- speci f i C/AaauaMRntatABARE] patiA REARGE, HRIRA 19heref AlRpRKhNE | nCr eased

concentration of strain-specific replikins and strain-specific increases
in the repli éepoysn Thespodacay slquopirescospinrdbugdances of lyside résehues,bintladat a wer e

exam ned ,f.or i_ble.insi-ght...i.nt hich s en hapnges .are due to
Tarrr o g o Rl Rl Ml hollBes dr § FGRA Py BROEST e
reservoirs, hhgimizealPeansdaiat ahRat dalaiabhAdbode othéi@ it viBIiN toghat ed
increase in replikin concentration is not due to_ the duplication of
exi sting repFal3ively lgss imperdard gepciute spraining th lysingsel.e.othe Replikingiseaisance of at
| east one repli ki 9{@@;' t]'!-gmi- fmm t ﬁﬁ V. after its
di sappear ancg‘lfﬁ%?‘%‘éq’l n {eo Strains (})srﬁrgseﬂfxﬁel?ep sﬁ-ﬁ&ﬁre, sheias

‘teplikins in respiratory enzymes, which could result in destruction of the

-20 - trypanosome.

[072] Another difference seen in Plasmodium falciparum is a frequent
repetition of individual Replikin structures within a single protein, which was not
- observed with influenza virus. Repetition may occur by (a) sharing of lysine
residues between Replikins, and ‘(b) by repetition of a portion of a Replikin sequence
25 - within another Replikin sequence. _ ‘
- J073] A third signiﬁcant difference between Replikin structures observed in
- - influenza virus isolates and Plasmodium falciparum is a marked overlapping of
Replikin structures throughout malarial proteins, e.g., there are nine overlapping
repliking in the 39 amino acld sequence of SEQ ID NO. 393 (Replikin concentration
30 =23.1/100 amino acids); and 15 overlapping replikins in the 41 amino acids of SEQ
ID NO. 467 (Replikin concentration = 36.6/100 amino acids). Both of these -
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energence of new strain-specific replikin conpositions (Tables 3-6). Thus
the 15 increase in replikin concentration in the influenza B epi d¢m qjg‘mfzr}%
1951 and 1977 are not associated with the energence of newr likin
conposi t i IS IFHHe year of the epidenmic but only with t RETAEIHPRAR ance of

replikin conpositions which had appeared in previous years then

di sappear ed &vEaRhnSRepHidh &RBEASIcond ﬁrblé&?stz{%es&dphbib%es ahdschsidntd @ 1O the

reappear ance of “previ ousl y di sappeared virus Teplikins, new 20 conpositions
appear (e. g.conmagtinflugnga vines B@ﬂamfam oregsatiensil throfehogbibe pm’celacmd theon to

t he reappearance of arlier l Ki,ns ew.co | on rged)
Since the A D&{PERMR p&ﬁfv fstf’(?ﬁ?y éHOﬂ %’p%s@ uman ani mal

and avi an ret%ﬁfatb%éfcml g’éﬁbﬁ'viﬂ{s %ﬂbl?ﬁﬁpﬁ% bbpfearb ﬁﬁ@ebchbéﬂgﬁﬁh%’
non- human host reservoirs rathér than from nutations of existing human

repliki nsSWriuaannhrmbemr?r I/bO(ImnommdSS resenbl ance to the new conpositions

ot her than t basi ¢, requ oint . reco t Ies 2-5).
The nore pro ‘mﬂ cn v“%ifﬂm Rﬁ'ﬁ’é '?:i ewstﬂsolfee%&(% Pﬁgmflé t hat

pandemi cs haygchoesteins AHGEH éh\étdc%n&é}rt&ﬁstﬁnﬁﬁ{ ORIk gnrdbitmBoth bY the B

strain, both may al.so be a function of the ability of the human A strains
to receive W@QEQ&HQ ﬁ$)nanﬂ0mb@s$fprmmgpmtgmﬂi’dﬂ%%$ 2B)rofllongeser voirs. 30

[062] Some r Vi only one year, disappeared, and not
r eappear ed tlgﬁ)‘&fg“ k%%kngi 45%@5% ﬁg) replikins di sappear for from one to
up to 81383 fy 751kSEP 20%6re%oﬁ%ﬂ%?ﬁ%ﬁe%lﬂ@%&%oﬁ@@@d when the

i

i dentical replikin sequence reappears. Key replikin k' and ' am no
aci ds, and tmphqapanwmmmﬁmadmmahamf&ﬂwsmlm Howas ﬁg}mdﬁbatdbmlpa'nt

f tiy | h les 23-6
Por “the tol | BRI 1S ekl ge ST Y e el B arevaR Rt sk BV, ne
single repl Iiﬁfd&u@ﬁhédliﬁephﬁmohls@uausﬁegi@(waa)mdphaﬁ:sa&!\ii)o asingel | as for

the reappearance of identical replikins after "an absence. Despite the
mar ked repl atsédsewherens thertspidly-grovdng highitijénsjrair ofJiPVe(S1aMhaid, whishds bot h

nsi de t repl i,Ki.n d,.oui s nth t_cof
Ihemlaggl u??niwg %%r}&b%ﬁiesg Wﬂﬂ%ﬁ%ﬁ% Id?%’bhg%c%lfce %10%(%‘% 8a zears never to
be, and |ysiRg ]ﬂgﬁiséjeﬁlo(r@ﬁ]ﬁégmaq‘@glmd Exanpl es of this conservatlon are

seen in the HIN1 1 kKin"hp(v/i)tigecpkyv r/k)(s/t) t/a)k," (SEQ I D NO
135) const ani07gket meaheﬁahsono&naatmwmﬂam@ ppp, mfiuenza

“hed(9/9) (arineiml L bl LS CSING SR RAY o GG veer

1975 and 19
ability of malaria organisms. The multitude of overlapping Replikins in malaria also

20 provides an opportunity for the organism to flood and confuse the immune system of
its host and thereby maximize the chance that the wrong antibody wiil be made and
perpetuated, leaving key malaria antigens unharmed.

{077} As in the case of influenza virus, for example, peptide vaccines based on
the Replikin structure(s) found in the malaria organism can provide an effective

25 means of preventing and/or treating malaria. Vaccination against malaria can be -

- .achieved by administering a composition containing one or a mixfure of Replikin
structares observed in Plasmodium falciparum. Furthermors, antibodies to malaria
Replikins can be generated and administered for péssive immunity or malaria
detection purposes. -

30 . [078] Table 7 provides a list of several Plasmodium falciparum Replikin
sequences. [t should be noted that this list is not meant to be complete. Different
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?hgn(s/e)(e/q)g(tls)g(q/y)aad(l/q)kstq(a/n)a(i/l)d(q/g)l(n/t)(g%n}k‘ Ww)n(r
I's Jvi(elc)k" (SEQ ID NO. 276) which first appeared in 1975, disép& r &1gh
for 25 ye§@§b and then 15 reappeared in 2000. Wile nmany am no aci ds were
subst it ut 0 "¥8"Basic replikin structure of 2 Lysines, BCTHS®H924si dues
apart, one histidine, a mninmmof 6%Ilysine in not nore than

appr oxi mat eligoldpéd T R gt tnayWosiafORAG N&fikid fRdnekot al | y random
substitution would not permt the persisténce of these H NT and H3N2
replikins, nor from 1902 to 2001 in influenza B the persistence of 20 10
replikin structures, nor.the reappearance in 1993 of a 191918ner replikin
after an absence of 74 years. Rather than a randomtype of substitution,

t he constancy suggests ‘an orderly controlled process, or in the |east,
protection of the key replikin residues so that they are fixed or bound in
sonme way: |ysines, perhaps bound to nucleic acids, and histidines, perhaps
bound to respiratory redox enzynes. The 25 nechani sns which control this
conservation are at present unknown. [0641 Wether the conservation of
replikin structures is unique to influenza or occurs in other virus
replikins was exam ned in foot and nouth di sease virus (FMDV) i sol ates,
where extensive nmutations in proteins of this virus have been

wel | -docunented worl dwi de over decades. In the protein VPI. of FMDV type O,
the 3 0 replikin "hkgkivapvk"” (SEQ ID NO 3) was found to be conserved in
78% of the 236 --solates reported i.n PubMed, and each am no acid was found
to be conserved in 34 1 5 SEP 2005 WD 02/.085093 PCT/ US02/ 09240 i ndi vi dua
isolates as follows: h,95.6% k,91.8% q,92.3% k,84.1%1,90.7% v,91.8%
‘a..97.3% p,96.2% a,75.4% k,88.4% Sinilarly, conservation was observed
in different isolates of HHV for its replikins such as "kcfncgkegh” (SEQ ID
NO. 5) or "kvylawpahk" (SEQ ID NO. 6) in HV Type 1 and."kcwncgkegh" (SEQ 5
ID NO7) in HV Type 216. The high rate of conservation observed in FWD
and HIV replikins suggests that conservation observed in influenza
replikins is a general property of viral replikins. [065] Data on
anti-Replikin antibodi es al so support Replikin class unity. An
anti-Replikin antibody response has been quantified by immnoadsorption of
serum 10 antimalignin antibody to i mobilized nmalignin (see Methods in
U.S. Patent #5,866,690). The abundant production of anti‘malignin antibody
by adm nistration to ' : _ S
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rabbits of the synthetic version of the 16-nmer peptide whose sequepce. ryxaﬂ
derived from malignin, absent carbohydrate or other groups, has 5oSEF Z2u05
established rigorously that this peptide alone is an eplt that is, it
is a sufft‘ﬁ?@?{g 850%si s for this i mune 15 response (Figure gfqu;%(gzeth ner
pepti de produced both IgMand 1gG forns of the antibody. Antimalignin

anti body was found to be increased i nqggpeentration in serumin 37% of 79
cases in the U S and Asia of hepatitis B and C, early, in the first five
years of i nfMaldrimrepliking before the usual observance of |iver cancer, which

devel ops abo t flftentot r.s_after.inf i 0 vant to
ot h 261 nf Vramery apubiied Sk mptfint FRBmatm Sapar i Sl oeoE] U7 b
one form of @RferobaiveRurf:RE abl Hvithin 4BRe pRFaSitGdro\E vaRhble! | f e and avoi di ng
virus eviction, so that the virus rennins inaccessible to anti-viral

treat nent3 [066] Because adm nistration of Replikins stinmulates the i mune

systemto pro%u. g)'ﬁﬂé'ggpdi es having a cytotoxic effect, peptide vaccines
based on the 2 ‘§ ar influenza virus Replikin or group of Replikins

observed to fg& ngghal?]concentrat ed over a gi ven time period provide
protection against the particular strain i nfluenza nost |ikely to cause

an out br eak kwed&egplsekpkqem&ealeqk@d@em&eke@mgekk (SFQ TOANP By St rain or
nermogl ot i FrekiheReleRer B OB A BB IR BBl A GRORIRD BORSL i e

data 3 Opghi gdeeafeRekbkbitdekclicakdieksBkleRddkBitteReck Rk (SE@IID WO.@ogEed i nfl uenza
vaccine for that wvyear. It is understood that such analysis my be

conduct ed onkegeekelPloSHGID ¥§.8A6B5 1 SEP 2005 WO 02/ 085093 PCT/ US02/ 09240
basis or at any desired time period, so that strains emerging in different
areas throughout the world can be detected and specifically targeted
vacci nes for eaqk)R]gpm]Q[Ns:-an be formul ated. [067] Currently, vaccine
formul ations_are changed tw ceﬂéearb%gg international 5 WHO and CDC
nmeetings. Va @d on serol ogical evidence of the

nost curygnt sr-ance ?é V|rus strain in a given region of
t he i[g wever, %)llg‘ or ( QF]Ee pres i nvention there has been no

correl ati on Bklikalk|/(SEQZD NOr2g9)strain speci fic am no acid sequence changes
with occurrence of influenza epidem cs or pandemi cs. 10 [068] The
obser vat i onshigfikaldSFR 1D ¥EpP9%i ns and their concentration in

katysfvntkkkiislksqghkk (SEQ ID NO. 301)
katysfyntkkkiisiksqghk (SEQ ID NO. 302)
20 Kkatysfvntkkkiislksqgh (SEQ ID NO. 303)
htyvkgkkapsdpqca dikeeckellkek (SEQ ID NO. 304)
kiislksqghk (SEQ ID NO. 305)
kkkkfeplkngnvsetiklih (SEQ ID NO. 306)
kkkfeplkngnvsetiklih (SEQ ID NO. 307)
25  kkfeplkngnvsetiklih (SEQ ID NO. 308)
kngnvsetiklih (SEQ ID NO. 309)
klihignkdkk (SEQ ID NO. 310)
kvkkigvtlkkfeplkngnvsetiklihlgnkdkkh (SEQ ID NO. 311)
hliyknksynplilscvkkmnmikenvdyiqngnifkelmngkatysfimtkkkiisik (SEQ ID NO. 312)
30 hliyknksynplllscvkkmnmlkenvdyiqngnlfkelmngkatysfvntk (SEQ ID NO. 313)
hliyknksynplllscvkkmnmlkenvdyigngnlfkelmngk (SEQ ID NO. 314)
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i.nfl uenza virus proteins provides the first specific quantitati Vﬁ\ﬁe&rg!gy
chem cal correlates of influenza pandem cs and epi dem cs and pr 055
productio 03 %I mely adm nistration of influenza vaccines tail ored

speci fi cal @ #%3%%at the preval ent energing or re-ener gPREUSIYERHP of
influenza virus in a particular region of the world. 15 By anal yzing the

protein Sequﬂliﬂ@sﬁfplﬂs%ﬁt@ﬁﬁlk@ﬁvdﬁqkﬁqﬂﬂc@tQMNge@Fﬁ virus, such as the
henagglutlnln proteln sequence, for the presence, concentration and/or
conser vat i onhBy Vl‘gﬂﬂlﬂrﬁ]ﬂﬂﬁEﬁﬂBN@ﬂl@ pandem cs and epidenics can be
pr edi ct ed. Fik #:H&E:Hgﬁlgt nfl uenza can be
significantly Tessere %y mni-s kfkgcﬁ{%’%kné?? @gﬁ“éﬁﬁ e vacci ne based

on the 20 Remmbmﬁﬁmhﬂ&‘faﬁﬂmﬂszhﬁmmsmmmm or shown to be on

the rise in V|rus |soI ates .@ver a given tine period, such as about one to
about threée @Egéﬂb@ .B&® vaccine of the invention may

i ncl ude a si Eﬂ!ﬂ&ﬂd:ﬁﬁ% I ﬁ]p@ﬁ? uence or may include a plurality of
Repl i ki n sequences observe n ﬂ@'?g nza virus strains. Preferably, the
peptide vaccklileaKisidsiakth SE@EPNKi3RIRS sequence(s) shown to be increasing

in concentrajjaqn, over iven tinme period and conserved for at |east that
peri od of tlfﬁf@]leﬂlﬁgé@égfiamgc%% may include a conserved Replikin

pepti de(s) |ngggjah&a(§ new Replikin(s) peptide or. may be based
on new Replikin peptide sequence The Replikin peptides can be

synt hesi zed hgnaaemhdmhﬂqﬁ(SEQdD&dﬁ)r@zlghem cal synthesis or reconbi nant gene

3 0 technol o d. m ncl ude_non- Repl i kin sequences, although vaccines

based on M&f@}%&*‘}@% (gﬁ RIDARI #2380 n sequences are preferred.

‘Preferabl y, %ﬁg /085093 PCT/ US02/:09240 conposi tions
t al pﬁfarma

of the i nvent| on a so eutically acceptable carrier and/or
adj uvant . 10Eﬁﬂaeaihlerﬂwntﬂqshe{EEQm&é(O13ﬁ$ of the present invention can be

adm ni stere ne or ion with antiviral drugs, such as
gancycl ovi rdkkﬂﬁ’blgﬁnf @Hkqgjﬁ(ggg%ﬁﬁw@rmm i nhi bitors, such as, amantadi ne,
ri mant adg ge; &g Ryse hﬁllm as zanamvir and osel tamvir;

and the like, as well "as™w th no natlons of antiviral drugs. [071]
Anal ysi s of hkvaﬁtﬂﬂhhr(&E@ﬂBLM@Lﬁw) of a Plasnodium farci parumnal aria -

Sgéhgleg I ocaf(ﬁﬂg&tdkktz&%%(gl §3Gi) surf ‘ace and/or within the parasitophorous
ksannsanngkknnaeemknlvnflgsh (SEQ ID NO. 332)
kknnaeemknlvnflgsh (SEQ ID NO. 333)

20 Kklikalkkniesignkkh (SEQ ID NO. 334)
kalkkniesignkkh (SEQ ID NO. 335)
Kkniesignkkh (SEQ ID NO. 336)
kelmnqkatysfyntkikiistksqgh (SEQ ID NO. 337)
ksqghkk (SEQ ID NO. 338)

25  Kkkkiislksqgh (SEQ ID NO. 339)
kkiislksqgh (SEQ ID NO. 340)
kkniesignkkh (SEQ ID NO. 341)
kniesiqnkkh (SEQ ID NO. 342)
htyvkgkkapsdpqcadikeeckellkek (SEQ ID NO. 343)

30 hiyvkekkapsdpgcadikeeckellk (SEQ ID NO. 344 )
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10 revealed that this organism |ike influenza virus, also contains )
nurer ous. Replikins. However, there are several differences betwednst®el 2605
observation of Replikins in Plasnodiumfalciparumand influenza virus
i sol at es. YEQP283%pl e, Pl asnodi um fal ci parum cont ai ns seVETASOHRAY 5|
Replikins, referred to herein as "Replikin decoys." These decoy structures

contain an %Uﬁg@@%egﬁﬁ?%ﬁkm eh &SI IhiKhRCKk 15 the histidine required
of Replikin structures. Tt is Dbelieved that the decoy structure maxim zes

t he chances henuisasdantgsenckkemddesviI(SBQUDIYAyY 363) ot her agent will bind to the
relatively less i.jmportant structure . contain iLpes, i.e., the
Replikin dec@gﬁhgﬁftﬁ %‘?W?ﬁ%fﬁf’elﬂeﬁﬁnﬂgeﬁki?e ngéﬁ@h is present in
Replikin str M@ﬁ@%ﬁ@})ﬂ@{)g; ins in respiratory enzynmes, which could
result in deﬁs&%ucti on of the 20 tr?panosorre. [0721 Anot her difference seen

in Pl asnodli uslqguikekikelmmvisvtakdekkgnvaninktekiso (SEQ@ IOANQ{3430di vi dual Repl i ki n

virus.  RoperPIoETkeRgH Rt - Fhetvak bR R berd RGP Dt ven

Repl i ki ns, aﬁwqeghaek@xgk&]g@ﬁ&m&mkg{v nRE | kkReqd (SEQIDRQUes®E 25
w t-hin anot her Replikin sequence. 18731 A third significant difference
bet ween Repl iidamkedkelenuvieraketikervedkipiatvdnirplirzaksi(CEQ IP AW tlds and

Pl asnodi um f '! R%Mi 34 ' ]d:ﬁe I tures

t hr oughout rr}g‘%d%rl iﬁnrdjé%éliﬁ%‘é@&légg{d%ﬂ#grﬁgﬁaérﬁgh%vne o@eﬂr g[gmgmr eplikins

i n the 390 anhvideviakyvdkisrepdkevskalefinSivIkonMkSRAVEKRGEQRDINO@EeNnt r at i on 30
= 23.1/100 am no acids); and, 15 overl appiadrg regl i Ki ng)r.r:,5 the 41 am no acids
of SEQ | D NeydevmkyvaRdkevdkeyskalsshadminykangdiskd SEQIBHNGBAY) aci ds). Both of .
t hese 37 15 Vlﬁﬂ.% . Q%ﬂj)ﬁ sever | apping Replikin *‘
structures o%@gr I'n ﬁ%ﬁﬁ%@%ﬁop%@% S a%gs hi zonts. In contrast,

i nfluenza vikwsviepigkidkesikavsiralesic SEEXH N€. 866} hr oughout the protein and the

maxi mum Repl j ki n concentration j t 5/ 100 am no acids (Figure 7); and

tomat o | eaf fé‘{der]@@ B@F@,(Smlﬁﬁ&&a%gal so observed to have overl apping

replikin SRRt Qljlf)]iq Khno acids. [074] This mechani sm of
§f't5h qlﬁdﬁ (SE in tﬁéﬁ%

| ysine multiples I's "al so seen plikins of cancer proteins such as
in gastric caricenkvwka&(BEQIDNQr3fioei n, kt kkgnrvsptnkvth (SEQ I D NO. 88),

and in tr ans]fﬂ%n .'g&e%agviwe]igve(eg{rsg 2(§£QQED 1LIE)r.]g60) :
kvkakkkklekkveegvsglikkh (SEQ ID NO. 361)
kakkkklekkveegvsglkkh (SEQ ID NO. 362)

20 Kkkkklekkveegvsglkkh (SEQ ID NO. 363)
kkklekkveegvsglkkh (SEQ ID NO. 364)
kklekkveegvsglklkh (SEQ ID NO. 365)
klekkveegvsglkich (SEQ ID NO. 366)
kkveegvsglkkh (SEQ ID NO. 367)

25 kveegvsglkkh (SEQ ID NO.368)
hveqnvyvdvdvpamkdgflgilneagglkemffnledviksesdvitveeikdepvagk (SEQ ID NO. 369)
hikgleeddleevddlkgsildmlkgdmelgdmdkesiedvitkigerveslk (SEQ ID NO. 370)
hikgleeddieevddlkgsildmlkgdmelgdmdkesledvttk (SEQ ID NO. 371)
hikgleeddleevddlkgsildmikgdmelgdmdk (SEQ ID NO. 372)

30 hikgleeddleevddikgsildmlk (SEQ ID NO. 373)
hiisgdadvlssatgmdeeqmkirkkaqrpk (SEQ ID NO. 374)
hditttldevvelkdveedkick (SEQ ID NO. 375)
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khkekmskdgkkkkkks (SEQ I'D NO. 89). 10 10751 The relationship of hjghers o
Replikin concentration to rapid replication is also confirmed by anél’@s?%ﬁi}
of HV isolates. It was found that the slow growing lowtiter strain of

H Vv (NSI, WBO¥9850%hi ch is prevalent in early stage IRV i REEEIS0HM24s a
Replikin concentration of 1.1 (+/- 1.6) Replikins per 100 am no acids,

wher eas t he J3qvEY (SEQWD N, Bl titer strain of IRV (S 1, "Lai"), which
is 15 prevalent in late stage HIV infection has a Replikin concentration of
6.8 (+/ - 2. MeevhdpI(PRQAB N§BB371I0D0 ani no acid residues. [076] The high

concentrati g, of rl I L Kj in malaria, influenza virus and
cancer cell g&eg‘i‘lg%ﬁ%lmg?@m%ﬁﬁﬂqgﬁigendary hi gh and rapid replicating
ability of kil (IRPIIN®. 376 nul titude of overlapping Replikins in

mal ari a al so 20 provides an opportunity for the organismto flood and
confuse the kdMAIMESEQIPHNR.380) i ts host and thereby maxinize the chance that

the wong aq&%&g %ﬁiggsﬂﬁ?and per petuated, |eaving key nmalaria
i

ant i gens unharmned. he case of influenza virus, for exanple,

pepti de vaccines based on the Replikin structure(s) found i.n the nmalaria
organi sm can_provi de an effective 25 nmeans of preventing and/or treating
mal aria. Vacdi?BdDdeokigatesurfappantigen presurser Replikimsed by administering a

o aaraa um r et AR s Pl BBtk IR IING 38U o7, Brne tan be
gener at eth andigatitollsthgilesiebksHRhpAs kv EhEREEQIDNOMEYr i a - detect i on

purposes. 30 [Q78] Table 7 provides a list of several Plasnodium falciparum
cikblesdhhkgdhnids

Replikin sdygdtkeilecaq Gk REEQIRNOI38® i s not nmeant to be

~‘conmplete. D . Eﬁl&%&gﬁ 93, KRCT/ US02/ 09240 i sol ates of
the organi oy %%ﬁﬁﬁk‘]‘n’ihﬁ Rtk RERPROY 305 35 %0 037 085093

PCT/ US02/ 09 2é@dtketicaqgkkiRhiadhthk (SBQ 1D N©, 386)Pr i mary structure of a

Pl asnodi um fal ¢ci parum nal ari a antigen |ocated at the nmerozoite surface and

within the pesdkriicanskkekik (SEQHE NO. 387)
15 kdgdtketlecaqgkk (SEQ ID NO. 388)

kdgdtketlecaggk (SEQ ID NO. 389)
keciqaecnykecgegkcvwdgih (SEQ ID NO. 390)
kecgegkcvwdgih (SEQ ID NO. 391)
hieckenndyvltnryecepknketsledink (SEQ ID NO. 392)

20
d) Blood stage trophozoites and schizonts Replikins:
ksdhnhksdhnhksdhnhksdhnhksdpnhkkkannnnk (SEQ ID NO. 393)
ksdhnhksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 394)
ksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 395)

25  ksdbnhksdpnhkkknmmnnk (SEQ ID NO. 396)
kkknannnkdnksdpnhk (SEQ ID NO. 397)
kknnmmnkdnksdpnhk (SEQ ID NO. 398)
knnnonkdnksdpnhk (SEQ ID NO. 399)
kdnksdpnhk (SEQ ID NO. 400)

30 ksdpnhk (SEQ ID NO. 401)
hslyalggneeyqkvknekdgneikkikqlieknk (SEQ ID NO. 402)
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5 a) i) DECOYS:: (C-Termnal) . - ,q'
keeeekekekekekeekekeekekeekekekeekekekeekeeekk( SEQ I D No. 293), ar5 SEP 2005
keeeekekekekekeekekeekekeekekekeekekekeekeeekkek (SEQ I D NO. 294 or 10
keeeekeke REQ 8K Bk eekekekeekekeekekeekeekeeekk (SEQ | D NECTAHEYE 9249y
keeeekekek (SEQ ID NO. 296) ii ) REPLI I ffi NS: Hkkl i kal ckniesignkk (SEQ ID

NO. 297)  19ghkl hgh&%%hﬂkﬁ&&% RONGH3298)  hkkl.i kal kk (SEQ I'D NO
299) hkklikal k ("SEQ I'D NO. 300) at ysfvnt kkk| i sl ksgghkk (SEQ I D NO. 301)

kat ysf vnt kk KislyslgisegytkviBE@mekNSEQID2YO2804at ysf vnt kkki i sl I .csggh (SEQ I D
NO. ~ 303) ka EQ 1D NO. 304) kiislksgghk (SEQ

ID NO. 305) %’Q/E'gl ‘F“‘e‘%ﬂ%@@ eﬁ%ﬁ%@e@é flé)%NO 306) kkkfepl kngnvsetiklih
(SEQ I D NO. 1R f)cemdic t|k||h(SEQIDNO 308) kngnvsetiklih

(SEQ I D NO. "309) kI i hI gnkdlgr Q | D NO. 310)
kvkki gvt 1%k fifidatngak $SEQUDI Rl g#kAkkh (SEQ I D NO. 311)

hl i yknksynplgfﬁ%f d ngnl f kel mgkat ysfvnt kkl di sl k (SEQ | D NO. 312)
3 0 hliyknk #Z%@mﬁ %@ﬁvdyi gngnl f kel mgkat ysfvntk (SEQ I D NO. 313)
hl i yknksynplyebsifkikddaril(EEQINO! fkel mgk (SEQ I D NO 314) 40 1 5 SEP 2005

WO 02/ 085093 PCT/ US02/ 09240 hl i ykuksynpl |1 scvl ckmmni kenvdyi gkngnl fk (SEQ I D
NO. 315) hikissgifdeopmikeddedi(RERMIDNOSHOG) | D NO. 316)

EF?EEZZ‘Q%E%@S@@%@&%& st gnkkh (SEG 1D N a8y o)
hikkkegidigyk (SEQ IDNO. 412)
kkmwicklwdnkgneitknih (SEQ ID NO. 413 )
Kkgiqwnllkkmwicklwdnkgneitknih (SEQ ID NO. 414 )
kekkdsnenrkkkqkedkknpnklkkieyinkithffkaknnkggnnvth (SEQ ID NO. 415)
kkdsnenrkkkqkedkknpoklkkieytnkithffkaknnkqqrmvth (SEQ ID NO. 416)

15 kdsnenrkkkqgkedkknpnklkkieytukithffkakimkgqnnvth (SEQ ID NO. 417)
Kkkgkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 418)
kqkedidapnkikkieytnldthffkaknnkqqnnvth (SEQ ID NO. 419)
kedkknpnklkkieytnkithffkaknnkqgnnvth (SEQ ID NO. 420)
knpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 421)

20 kkieyinkithffkaknnkqqnnvth (SEQ ID NO. 422)
kieytnkithffkaknnkqgnnvth (SEQ ID NO. 423)
kithffkaknnkqqnuvth (SEQ ID NO. 424)
hknnedikndnskdikndnskdikndnskdikndnmedikndnskdik (SEQ ID NO. 425)
hknnedikndnskdikndnskdikndnskdikndnnedikndnsk (SEQ ID NO. 426)

25 hknnedikndnskdikndnskdikndnskdikndnnedik (SEQ ID NO. 427)
hknnedikndnskdikndnskdikndnskdik (SEQ ID NO. 428)
hknnedikndnskdikndnskdikndnsk (SEQ ID NO. 429)
hknnedikndnskdikndnskdik (SEQ ID NO. 430)
hknnedikndnskdikndnsk (SEQ ID NO. 431)

30 hknnedikndnskdik (SEQ ID NO. 432)
hknnedik (SEQ ID NO. 433)




5 | m.vnfl gshkkl i kal kkni es ; rnkkh (SEQ | DNO 319) kklikal k m esi gg:sh %E% |.D
NO: 320) kl i kal kkni esi gnkkh (SEQ I D No. 321) kkni esi gnkkh (SE

322) kni ﬁf{%g?’ h.(SEQ I D NO. 323) 10 knnaeenknl vnfl gsh (SE,‘%JI D NO. 324)

kkl i kal ki r R¥%ghkk (SEQ ID NO. 325) kknnaeenknl vnf | BSHRSREEH b NoO
326) knnaeem m vnflgsh (SEQ I D NO. 327) kl'i kal kl m esi gnkkgghkk (SEQ I D

NO 328) 15 WKykli inGHch pd B e RN AL GHINNCSES2)l D NO. 329)  kngnvsetiklih
(SEQ I D NO. 330 | hI nkdkk SE NO 331) ksannsanngkknnaeenknl vnfl gsh
(SEQ I D No. lgfslél e@ @EQEEQO M300. 333) 20 kklikal iesignkkh
(SEQ I D NO NO 335) kkni esignkkh (SEQ ID
NO. 336) ke %@s&% | |s Igﬁ QID NO 337) ksgghkk (SEQ | D NO
338) 25 kkkumsiie@@hsm&E@EQm@osm) kkl i sl ksggh (SEQ | D NO. 340)

kkni esi gnkkh (SEQ I D _No. 341 kni esi gnkkh (SEQ I D NO. 342)

ht yvkgkkap sdﬁﬁlﬁ&&ﬁ@@@&kéﬁ@ I\IGSEQSPD No. 343) 30

ht yvkgkkaps d%g%g&ﬁfﬁ‘(g Q IDNO. 344 ). 41 1 5 SEP 2005 WO 02/ 085093
PCT/ US02/ 09 I'ver st age ant i gen-3" gene="LSA-3" Replikins

henvl saal entigsgaeiienvyiiipgefitksedeSiSnRKNGEEQ 40 NO. 440)

kenvvttil ekveettaesvtifsnil eei gent | t ndt I eekl eel h (SEQ I D NO. 346)

hyl ggnkel d's ke &@WE %
kpclykkcklsqclykkcklsqvwwcmpvkdtﬁltyemnvlnsklenmeklph (SEQ ID NO. 442)

10 hinneytmknpkncliykneernyndmikdyinsmnfkk (SEQ ID NO. 443)
hinneymlmplmcﬂykneemyndnnikdyinsmnﬂ: (SEQID NO. 444)
hinneytnknpknellyk (SEQ ID NO. 445)
knkingskgvkgeyekiketngh (SEQ ID NO. 446)
kingskgvkgeyekkketagh (SEQ ID NO. 447)

15 kgvkgeyekkkeingh (SEQ ID NO. 448)

. kgeyekldetngh (SEQ ID NO. 449)
ksgmytnegnkscecsykkkssssnkvh (SEQ ID NO. 450)
kscecsykkkssssnkvh (SEQ ID NO. 451)
kikkssssnkvh (SEQ ID NO. 452)

20 kkssssnkvh (SEQ ID NO. 453)
kssssnkvh {(SEQ ID NO. 454)
himlksgmytnegnkscecsykkkssssnk (SEQ ID NO. 455)
himlksgmytnegnkscecsykkk (SEQ ID NO. 456)
himlksgmytnegnkscecsykk (SEQ ID NO. 457) -

25  himlksgmytnegnkscecsyk (SEQ ID NO. 458)
kplakirkrektqinktkyergdviidnteigkiitrdyhetinvhkidh (SEQ ID NO. 459)
krektqinktkyergdviidnteigkiiirdyhetlnvhkidh (SEQ ID NO. 460)
kiginkikyergdviidnteigkiiirdyhetlnvhkidh (SEQ ID NO. 461)
kplaklrkrektqinktkyergdviidnteiqkiiirdyhetlnvh (SEQ ID NO. 462). -

30 kplakirkrekiginktkyergdviidnteigkiiirdyh (SEQ ID NO. 463)
klrkrektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 464)
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5 hyl ggnkekf skeknnnvi evt nkaekkgnvgvt nktekttk (SEQ I D NO. 348)

hyl ggmkekf skekmmvi evt nkaekkgnvgvt nkt ekt t kvdknnk (SEQ I D NO 349) 15 &P 2005
hyl ggnkekf skekmvi evt nkaekkgnvgvt nkt ekt t kvdknukvpkkrrtgk (SEQ | D NO- 350)
hyl ggnkekf WRRARNA evt nkaekkgnvgvt nkt ekt t kvdknnkvpk! ar t gk IESEEH No 351)
hvdevnkyvqgl ddkevdkevskal eskndvt nvl kqnqdf f skvknf vkkyk (SEQ I D NO. 352) 10

hvdevnkyvgki gieRigehikersetctvi gk sididinih (SmQab il vkk (SEQ I D NO. 353)
hvdevnkyvgki dkgb\fldkevskal eskndvt nvIElig@gdffsk (SEQ I D NO. 354)

hvdevrkyvgki bikikiweraskidueinkiivihd BNO-1466N0O, 355)
hvdevnkyvgki V. E | dkevdkevsk (SEQ I D
NO. 357) 15 Rofe %@@%@Eﬁ%%ﬁﬁﬁﬁﬂiv@mm dk (SEQ(I DNO.
359) kdevi didiidaichémittigrkdidshelokikeRgingih KQIBE®) #8)O.  360)

kvkakkkkl ekkvg&q%vsgl kkh (SEQ I'D NO. 36 zhjgkakkkl dekkveegvsgl kkh (SEQ I D NO.

362) 20 kRkkk ark&kleedikpadudiddetudsith BEQ DN &%V eegvsgl kkh (SEQ I D

NO. 364). kk COaUS eegvsgl kkh (SEQ I D NO.
366) kkveegvsgl'kknh (S%%jq& %]@(%Qgegvsgl X (SEQ I D NQO. 368)

hvegnvyvdvdvpiadskeg ofinlkitH (SIRQ EDANOT 4481 kdepvgk (SEQ I D NO
369) hi kgl eeddl eevdd k dm kgdmel gdndkesl edvtt kl gervesl k (SEQ I D NO.
370) hi kgl ekésae chﬁﬁﬂQ@ﬁS@vﬁ% (SEQ I D NO. 371)

E: tg: gggg: ggﬁ%kgcg%“ i K (%ﬁ%ﬁg%lﬁg’ i sgggélvl ggal g'rmleeg nmkt r kkagr pk
(SEQ | D N®. Bifkedkitibntiiliikidemstifhd$BOARING. 4735Q | D NO. 375)- 42 15 SEP 2005 WO
02/ 085093 | dggé\é%gpgdgﬁu%g ;ftl?klt[\]!lo(SEQ }D)NOkl eevhel k (SEQ I D NO. 377)

kedkknpndnklkkieymkith (SEQ ID NO. 476}

kinpndnklkieytnkith (SEQ ID NO. 477)

knpndnkikkieytnkith (SEQ ID NO. 478)

15 klkkieytnkith (SEQ ID NO. 479)
kkieytnkith (SEQ ID NO. 480)
kieytnkith (SEQ ID NO. 481)
hggikiedvnnenfimegmknkyndeekmdiskskslksdflek (SEQ ID NO. 482)
hggikiedvnnenfimeqmknkyndeckmdiskskslk (SEQ ID NO. 483)

20 hggikiedvnnenfineqmknkyndeekmdisksk (SEQ ID NO. 484)
hggikiedvimenfimeqmknkyndeekmdisk (SEQ ID NO. 485)
kkyddignkynilnklknsleekneelkkyh (SEQ ID NO. 486)
kyddlgnkynilnklknsleekneelkkyh (SEQ ID NO. 487)
kynilnklknsleekneelkkyh (SEQ ID NO. 488)

25 kiknsleekneelkkyh (SEQ ID NO. 489)
knsleekneelkkyh (SEQ ID NO., 490)
kneelkkyh (SEQ ID NO. 491)
hmgnngdinenvynikpgefkeeesedismvntkkeddigenik (SEQ ID NO. 492)
ktnlyniynnknddkdnildnenreglyledvmimsnelkrindnfikih (SEQ ID NO. 493)

30 knsnelkrindnffklh (SEQ ID NO. 494)
krindnffkih (SEQ ID NO. 495)

)
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-_.kt I et di | eekkkei ekdh (SEQ I D NO. 378) kkei ekdhfek (SEQ I D NO 379)‘
"(SEQ ID NO 380) kfeeeaeeikh (SEQ ID NO 381) PCTI US02/09240 c) B
ooki nete surface antigen precursor Replikins:

kdgdt kct | é’E‘é JYIRY knksdhnhksdhnhksdpnhkkknnnnnk ( SEQ | D NBST/EER09%48
kdgdt kct | ecaggkkm khksdhnhksdhnhksdpnhkk (SEQ I D NO 383)

kdgdt kct | ec agteseiigikasitfxnbissHanh TEOHID NG, 46534)

kdgdt kct | ecaggkkci khks hnhksgm"lk %EEQ | D"NO.” 385) %)

kdgdt ket | ec duteriakuie MWHI@QKHWMMSBQM@MR& | ecaggkkci khk (SEQ I D

NO 387) 15 NO. 388 kdgdt kct | ecaqgk (SEQ I D NO.
389) kZ:i qagﬁy%&g%g%& NO. 39%)) kgcgechvwdg?h §558 | D NO
391)  hi eckapolgiidkisgiryReapiakttehefinidetsbebh BRPIDIFE) 489 d) Bl ood stage

trophozoites and schizonts Repl I ki ns:

ksdhnhks dhniekiggrreenyitifeapmhialdemiskighdSBQ 1 NO. 5808) -
ksdhnhksdhn k(SEQ I D NO. 394)
ksdhnhksdhnryé'" a%ﬁﬁiﬁﬁﬁmﬁi@?@ﬁg ID NO. 395) 25 ksdhnhksdpnhkkknnnnnk ( SEQ

kdhf
%%II%A ?ﬁ{%

| D NO. 396) knkitissipukgtkelikks @ 86Q0.BoNO.  397)  kknnnnnkdnksdpnhk (SEQ I D
NO. 398) knnnnnkdnksd nhk S ID NO 399) kdnksdpnhk (SEQ I D NO. 400) 30
ksdpnhk ( SESMesksweas Eﬁsemﬁbl(ﬁ Y knekdgnei kki kgl i eknk (SEQ I D NO

ﬁ??iafégﬁie%%@%&qn%%ﬁﬁ?%& 5o o

10 kgeyekkketngh (SEQ ID NO. 505)

ktiekinkskswifeeldeidkplaklrkrekiqinktkyergdviidnteigkiirdyh (SEQ ID NO. 506)

- kinkskswffeeldeidkplakirkrektginkikyergdviidnteigkiirdyh (SEQ ID NO. 507)

kplaklikrektqinktkyergdviidnteigkiirdyh (SEQ D NO. 508)

himlksgmytnegnkscecsykkkssssnkvh (SEQ ID NO. 509)
15 klrkrektginktkyergdviidnteigkiirdyh (SEQ ID NO. 510)

krekiginktkyergdviidnteigkiirdyh (SEQ ID NO. 511)
- kiginktkyergdviidnteigkiirdyh (SEQ ID NO. 512)
- kplaklrkrektginktkyergdviidnteigkiirdyhtlnvhkldh (SEQ ID NO. 513)

kirkrektginktkyergdviidnteigkiirdyhtlnvhkidh (SEQ ID NO. 514)
20 krekiginktkyergdviidnteigkiirdyhtinvhkldh(SEQ ID NO. 515)

ktginktkyergdviidnteigkiirdyhtinvbkldh (SEQ ID NO. 516)

| kplakrkrektqinkikyergdviidnteigkiirdyhtinvh (SEQ ID NO. 517)

khrkrektqinktkyergdviidnteigkiirdyhtinvh (SEQ ID NO. 518)

krektginktkyergdviidnteiglkiirdyhilnvh (SEQ ID NO. 519)
25 Kkiqinktkyergdviidnteigkiirdyhtlovh (SEQ ID NO. 520)

himlksgmytnegnkscecsykkkssssnkvh (SEQ ID NO. 521)

- ksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 522)

kscecsykkkssssnkvh (SEQ ID NO. 523)

kkkssssnkvh (SEQ ID NO. 524)
30 kkssssnkvh (SEQ ID NO. 525)

‘kssssnkvh (SEQ ID NO. 526)
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hsl yal ggneeygkvknekdgnei kk (SEQ I D NO. 404) hslyal ggneeygkvknekdqgegjk (;EZ(B -
ID NO' 405) hklenl eendk (SEQ ID Nr 406) 5 khf ddnt neqk (SEQ Dt 407) 9 SEF 2005
kkeddekh (SEQ I D NO. 408) keennkkeddekh (SEQ I D NO.

kt ssgi | nk ¥88¥dekh (SEQ I D NO. 410) kni hi kk ( SEQ | D NéSCTﬂTﬂ%/"S‘ﬁ?

hi kkkegi di gyk (SEQ I D NO. 412) kkmat cl dwdnkgnei tknih (SEQ I D NO 413 ) )

kkgi gwnl | | clumihieighyeianeidaiiiesk SEGRPMRO. 53

kekkdsnenr kkkgkedkknpnkl kI deyt nki t h fcaknnkggnnvt h (SEQ I D NO 415)

kkdsnenr kkk dicatksamiymesiiscessyickki SECQ TN RYInnvt h (SEQ 1D NO. 416) 15

kdsnenr kkkg kn hi,l,d nnvth (SEQ I D NO. 417)

kkgkedk| rran‘t“Eﬁﬁ @%’ﬁﬁ?ﬁ‘ﬁwg ‘i#’égﬁf@?ﬂ%?%eq ID NO. 418)

kgkedkknpnk Ipikireipitebtstbio HrEym g sg6FQ | D NO. 419)

kedkknpnkl kkKi eﬁt nk| t h kaknnkggnnvth (SEQ I D NO. 420 knpnkl kki eyt nki t hf

kaknnkggrinvt ggkikinfonphkvmyRismisknestek (REQHDXNQK 3k ggnnvth (SEQ | D NO.
422) ki eyt 2 ki t hf f kaknnkggnnvt h ( SEQ
ID NO. 424) R R e R N 58 et Kncna i (SEQ I D NO.
425) hknnedmimgjq d]glﬁﬁﬁﬂ@ (@Q@Mkﬂgynedl kndnsk (SEQ I D NO. 426) 25
hknnedi kndnskdi kndnskdi kndnskdi kndnnedi k* (SEQ I D NO. 427) hknnedi

minskdi kndndkemyhdmpskaierel GHEQ IHN@S534P8)  hknnedi kndnskdi | ndnskdi nmdnsk
(SEQ I D NO. Jh &%Iég ﬁgj(%é)})()ndnskdl k (SEQ I D NO 430)

hknnedi | r ndnsk NSk 431) 3 o hknnedi kndnskdi k (SEQ I D NO.
432) hkimnedi k (SEQ I D NO. 433) 15 SEP 2005

Other microorganisms found to contain numerous Replikin structures are
Bacillus anthracis, the organism responsible for anthrax infections, in which eight
different replikins were identified ; and small pox virus, in which five different
15 Replikins were identified. The eight Bacillus anthracis peptides are present in the
Anthrax Toxin Lethal Factor Protein pX01-107 and have the amino acid sequence of
SEQID NO. 91, SEQ ID NO.92, SEQ ID NO. 93, SEQ ID NO. 94, SEQ ID NO. 95,
SEQ ID NO. 96, SEQ ID NO. 97 and SEQ ID NO. 98, respectively. The five small
pox virus peptides are present in the Small Pox Virus Surface Antigen S Precursor
20 Protein, which purportedly enhances Small Pox Virus replication. The five peptides
" have the amino acid sequence of SEQ ID NO. 99, SEQ ID NO. 100, SEQ ID
NO.101, SEQ ID NO. 102 and SEQ ID NO. 103, respectively. |
[079] Synthetic Replikin vaccines, based on Replikins such as the glioma
‘Reph'k:in (SEQ ID NO.: 1) “kagvaflhkk” or the hepatitis C Replikin - (SEQ ID
25 NO.: 18) “hyppkpgcivpak”, or HIV Repliking such as (SEQ ID NO.: 5)
“kefncgkegh” or (SEQ ID NO.: 6) “kvylawvpahk™ or preferably, an influenza
vaccine based on conserved and/or emerging or re-emerging Replikin(s) over a given
time period may be used to augment antibody concentration in order to lyse the
respective virus infected cells and release virus extracellularly where chemical
30 fireatment can then be effective. Similarly, a malaria vaccine, based on Replikins

observed in Plasmodium falciparum malaria antigens on the merozoite surface or
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WD 02/ 085093 PCT/ US02/ 09240 kkyddl gnkyni | nkl knsl eekneel kkyh (Sﬁ(ﬁlgg‘;NC%@»
434) ' kyddl gnkyni | nkl knsl eekneel kkyh (SEQ I D NO. 435) v
kyni | nkl knséeekneel kkyh (SEQ I D NO. 436) kil nmsl eekneel kkyh @3 (2 | D NO. 437)
5 knsl eekTERPKIES(SEQ 1D NO. 438)  kneel kkyh (SEQ I D NO. P4 ?" /09240
hmgnngdi nenvyni kpgef keeeeedi smvntkk (SEQ I D NO. 440) knsnel kri ndnffklh
(SEQ I D NO. vwAthln the ppekitdiokd s datuoik Gl s givipleom\bedistdoysehdialcisiekgnni eki ph
(SEQ I D NO. 442) 10 hinneytuknpkncl|ykneernyndnni kdyi nsiml kk (SEQ | D NO
443)  hi nneyeiodiseie majatite &f asginenbas heReplikinstrapijuos identifiejy small

246) Kt nas RO ok BRcUAL e Prony R AN O RAX ] S0
NO. 448) kasyigktirRidneth HeSleQeatodNal adiB]sterkd Pprbvengths sepeaivk Bkasssnkvh ( SEQ

I D NO. 450) kscecsykkkssssnkvh (SEQ I D NO 451)  kkkssssnkvh (SEQ I D NO
452) 20 KkssssnkvhRecman diqoRepBlon peptides se\pg agmindstered o sulisaio -

hi m ksgnytn J . RLA nkscecsykkk
(SEQ I D NO %%E‘E?ﬁl%ﬁ‘ﬁ#‘@é%ﬁ%?’%‘é’é ﬂ%@g@;ﬁ@mﬁﬁ%ﬁ%ﬁwﬁ%@ggm n

| ksgnyt negniGeaeallyk @.S&Eabdut Bohg dds8de, preferably a 1 mg dosage of each peptide is

kpl akh- kr ekt gi nkt kyer gdvi i dntei gkiiirdyhetl nvhkl dh[é'{%éE?Q | D NO. 459)

kr ekt gi ukt k pied ie BegRbiert ta yiues sR ARIIHI Teonss. quarggpsages may

kt gi nkt kyer aaptel.gks i het | nvhkl dh (SEQ I D NO. 461)

kpl akl r kr ek?’g?&nk. ﬁgllregsi\}/lli%sg%%{ei gkitirdyhetlnvh (SEQ ID NO 462) 3 o

kpl akl r kiroekfgg0ikt k yiaraadihetr emnbedighkin of theyihvdritiot) ikddatsDRedid3) peptides may -

kI rkr ekt gi nkt kyer gdvi i dut ei gki.iirdyh (SEQ I D NO 464} 45 )

. " be used t0 generate antibodies, which may be used, for example to provide passive

immupity in an individual. ‘Passive immunity to the strain of influenza identified by
the method of the invention to be the most likely cause of future influenza infections
may be obtained by administering antibodies to Replikin sequences of the identified

15 strain of influenza virus to patients in need. Similarly, passive immunity to malaria
may be obtained by administering antibodies to Plasmodium falciparum Replikin(s);
immunity to Small pox is achieved by administering antibodies to small pox virus
Replin(s); immunity to anthrax is achieved by administering antibodies to Bacillus
anthracis Replikin(s); and the like.

20 . [081] Various procedures known in the art may be used for the production of
antibodies to Replikin sequences. Such antibodies include but are not limited to
polyclonal, monoclonal, chimeric, humanized, single chain, Fab fragments and
fragments produced by an Fab expression library. Antibodies that are linked to a
cytotoxic agent may also be generated. Antibodies may also be administered in

25 combination with an antiviral agent, Furthermore, combinations of antibodies to
. different Replikins may be administered as an antibody cocktail.
[082] For the production of antibodies various host animals may be immunized
‘ by injection with a Replikin peptide or a combination of Replikin peptides, including
but not limited to rabbits, mice, rats, and larger mammals. Various adjuvants may

30 e used to enhance the immunoclogical response, depending on the host species,

including but not limited to Freund’s (complete and incomplete), mineral gels, such
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15 SEP 2005 WO 02/ 085093 PCT/ US02/ 09240 kr ekt gi nkt kyergdviidnteigkiiirdyh
(SEQ I D NO. 465) ktginktkyergdviidnteigkiiirdyh (SEQ ID NO 466)1 5 GEP 2005
kkdkekkkdsnenr kkkgkedkknpndnkl kki eyt nkith (SEQ I D NO. 467

kdkekkkds VexpHE8RRedkknpndnkl ckieytnkith (SEQ I D NO. 468PCE/US02/09240
kekkkdsnenr kkkgkedkknpndnkl | ddeytnkith (SEQ I D NO. 469)

kkkdsnenr kk : ki ] 11 :
kkdsnenr kk kg‘%ﬁ’%ﬁg@ﬁ Eﬂ%k‘%%e%fﬁ% %ﬁ‘t‘]’f %@5‘%“%@@%@ ﬁ”%@le@t_hm’ .pluromc
kgkedkl mpaml Koyt nke s h (SE D NO 473030 kleakedldrpndnil k| deyt ni ¢
gkedkl npn eytn h ) e ndn eyt nki

(SEQ | D NO. andppteniaibesnetn B %W&%ﬁﬂlﬁwf)ﬁcééeézg@”ﬁé@ #1783 parvuin.
kedkknpndnkl| gkieyt nkij . - : i nki (SEQ I D NO.
477) knpndn[wﬂki eytbltﬂ | %lﬁé'?‘?é%‘ﬁd%@&%ﬁ@%‘%ﬁ %1§j %ﬁ*ﬂiﬁ’lﬁ%?ﬁﬁ%‘?ﬁ anEQ ID NO
479)  kki®yttedioidue(tBEQrdvidedi®r H8MApdudtionyof akiitiddy aei@uldd. NbeselBitinde but
nagi ki odvnnchs AGUTRFIC) RcBRAP K Sk GRSl Seriond by Kosie

ggi ki edvnn j [
dedvnnenf i WW 78 ksde:. NEm : ;
hggi ki edvnnenfr megnkn y’rr@e@k%‘(sgéﬁ%kg“ I D N%%ﬁg%%l}ﬂmdom.atechmque.
e e oA S

yddl gnkyni ns| eekne ) . ni . ee y
(SEQ I'D NO. 8*2’35» @R@?@Eéﬁ@@i@%ﬂﬁ&g&fﬁ%@%@’ &%@%‘f %ﬁ?gf“éeﬁ’ﬂg‘gﬁk kyh
(SEQ | D NQ. 0 adi?l?tﬁi‘ . . o 4
hnmgnngdi ir?gn vgy% E[bge cegeg%rggé&s%nﬁv%ﬁlﬁé?dqgﬁ égé%ol?u%tlsoéléj fI c]Iij)lrlllil%-.w i%%)oales
kt nl yni ynnkn@fidedsen etrabnt98¢) Bioc dNatkAsade B&irl7SAl 1485 h-G8SEI 1 @haitecktdBies 3 0

| cnsnel krin dxg;; (1, Qsegis Egerln%)tive \A té'c%ﬁ%quesk&ésgn rQ:lf orI tt[]le §>r%%901'i£1 (')\ginég %%xam
- antibodies (US 4,946,778) can be adapted to produce Replikin-specific single chain
. antibodies.

15 .[084} Particularly useful antibodies of the invention are those that specifically
. bind to Replikin sequences contained in peptides and/or polypeptides of influenza
virus. For example, antibodies to any of peptides observed to be present in an
emerging or re-emerging strain of influenza virus and combinations of such
antibodies are useful in the treatment and/or prevention of influenza. Similarly,
20 antibodies to any replikins present on malaria antigens and combinations of such
antibodies are useful in the prevention and treatment of malaria.
[085] Antibody fragments which contain binding sites for a Replikin may be
-generated by known techniques. For example, such fragments include but are not
limited to F(ab”), fragments which can be produced by pepsin digestion of the
25  antibody molecules and the Fab fragments that can'be generated by reducing the
disulfide bridges of the F(ab’), fragments, Aliernatively, Fab expression libraries
- can be generated (Huse et al., 1989, Science, 246:1275-1281) to allow rapid and
easy identification of monoclonal Fab fragments with the desired specificity.
[086] The fact that antimalignin antibody is increased in concentration in
30 human malignancy regardless of cancer cell type (Figure 5), and that this antibody
' ‘binds to malignant cells regardless of cell type now may be explained by the -
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46 .15 SEP 2005 WD 02/ 085093 PCT/ US02/ 09240 15 qr

hi nny[ nknpkncl | ykneemyndnni kdyi nsmf kk (SEQ I D NO. 496) o oEP 2065
hi nnyt nknpkncl | ykneenmyndnni kdyi nsmmflc (SEQ I D NO. 491) hi nneyt nknpkncl | yk
(SEQ I D ‘N&’Oﬁ%gls" cl ykkcki sgvwaenpvkdt f nt yermmvhuski enni e¥§ 5‘{%@@@% D NO
499) 5 kcl dsgvwwenpvkdt f nt yer nnvhvski enni el dph (SEQ I D NO. 500)

ki enni eki ph: RISk, gﬁg& : NQ - 502)
kt ngskgvkge%%%%%%%p%{e QI F[))letﬁ)Ir 503?ﬁlf gv g%%ﬁ%@%@ﬁ“@@#ﬁ% 504)
1 oo S KSal ol ot kol ok L1 KLkt okt ke o Y | b NG

i eki nkskswf f eel dei dkp Ik n ergdvi i eigkiir i .
506) ki nks &EW#&%%‘@”&%&”&R?M@?WW&WBW%%RM (SEQ I D NO
507)  kpl aklgefek! 5 Bk EKARRSFYE daflol Slasid LD |
hi m ksgnyt nef%ﬂ% Q%E’e%s%kkss_s %ﬂ\f n (s%ié%‘ 5%‘\1%@ %“%59%‘5*9"”9‘* 6 Yfblter
tl rt [ el dgkﬁt Elankbsghgpgﬁeia@_rwlﬁp]gkugwsdg Iaaégsiﬁghgl\iignbj%as b&@) independently

r ekt gi ukt kyer gdvi ei gkiirdyh [ ) . .
tt |gi Elkt tyerkgagiﬁ;?dm%legqs%ygygegg&%pg;ﬁ&t%ﬁs 11—10 mm m{zg:.hébhown to

pl akl rkre WAk ; :
ki rlcrekt gi u%akyei?gdvi Ml gk’il?ﬂr%%tl nv%%%%%%@ D NO 50113')1%80
kr ekt gi nkt ket binditd aemad] gkils utl seledtivelyitints (SERzie 45h) 26d H)highty

kt gi nkt kyer gdvi i dnfej gki.i rdyht] nvh| ddh.. (SEQ | D NO.-51¢
DRt o) e Ao bt et Bels i P b e T oo tes examples the

Kl rkr ektigi nlg ik ( ) ney
ot T S 03 A S D R By Bmacpe

-kt gi nkt kyer gel4 {leikesiigk i aiydlitdeH whrci®EQ df DutgOmaB et Replikin class unity is
"hi ml ksgnyt negnksgcecs kagk(ﬁsssnkvh (SEQ I D NO. 521)
ksgnyt negnké %’83% Tehkvh (SEQ ID NO 522) kscecsykkkssssnkvh (SEQ ID

NO. 523) kkigsasnkvAntimEibdiPddenoP ftleaswith BRGS0l RonHt ffécldany2°)

mcreases only with malignant transformation and replication in breast in vive and

15 - returns from elevated to normal values upon elimination of malignant cells (Figure
~*5). Antimalignin antibody concentration has been shown to relate quantitatively to
the survival of cancer patients, that is, the more antibody, the longer the survival,
Taken together, these results suggest that anti-Replikin antibodies may be a part of a
mechanism of control of cell transformation and replication. Augmentation of this
20 jmmune response may be useful in the control of replication, either actively with
'synthetic Replikins as vaccines, or passively by the administration of anfi-Replikin
antibodies, or by the introduction of non-immune based organic agents, si’mh as for
* “example, carbohydrates, lipids and the like, which are similarly designed to target
the Replikin specifically. For organisms such as diatom plankton, foot and mouth
25 disease virus, tomato leaf curl gemini virus, hepatitis B and C, HIV, influenza virus
and malignant cells, identified constituent Replikins are useful as vaccines, and also
may be usefully targeted for diagnostic purposés. Blood collected for transfusions, |
- for example, may be screened for contamination of organisms, such as HIV, by
screening for the presence of Replikins shown to be specific for the contamination
30 organism. Also, screening for Replikin structures specific for a particular
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kssssnkvh (SEQ I D NO. 526) 47 15 SEP 2005 WD 02/ 085093  erD. enne
hi nl ksgmyt negnkscecsykkkssssnk (SEQ I D NO. 527) hi ml ksgnyt negnkls §e8E ) kkida
(SEQ I D NO. 528) him ksgnyt negnkscecsykk (SEQ I D NO. 529)

hi m ksgnytWeYARSEBcsyk (SEQ ID NO. 530) 5 PCT/US02/09240

hnnhni gi ykdkr i nf mpbkvmyhdnusknertek (SEQ I D NO. 531)

bnnhni gi ¥k digaihblopRaRS kiRt daEs knthSRQldal NQiaghdiic ddesHvnl dfithkeHeiisthi mi phk
(SEQ I D NO. I?ESS g?ahkvrryhdnmsg_‘rslertek (SEQ I D NO 534) hkvnyhdnnsk (SEQ ID
NO. 535) 10up B/ qyaie g egvinenrmentcr oor gani sns found to contain numerous

Replikin str, ures.ane .Bacillus_anthracis organi sm.tesponsi bl e for

ant hrax i nf JQ@] on.s,srhlergi?}ﬁﬁe@fe&ﬁ? am&&ﬁ @P@%P{a?epvﬁtgﬁhesﬁ%?@%em ified and
smal | pox VirgglRationNThiN, GhethbviBe RephilghLotthid nvidaibh kenedebetagtansi fi ed. The
ei ght Bacillus anthracis peptides are present in the Anthrax Toxin Lethal

Fact or Proot epquepoesihat ogntzin Replilias fayéhenvipose aEdigguestio édmifisationgEQ | D NO. 91,

SEQ I D NO 92, SEQ |[ . 93.. .1 D 94 =) .95 Q ID NO 96,
SEQ | D NGO 9?r%(§g§é%]‘{\é%?ﬁb%f 5@1%%%%%‘24%‘?% 1ry. né’Rf #\Io\%)gx%ﬁg‘sr tﬁ!;pox Vi rus
pepti des ar etrfdtRediiction rélionShiplof tRRepWkinu$ fitidainaatal. Alkusy ¢hilSider ecur sor 20
Protein, which purportedly enhances Small Pox Virus replication. The five

peptides hatrectinge!f thei Beplikini rmaghapparcef adtrggmmotem saren®, which mpay have 100,

Synt het | o ROBFIRPAVLCIERIA £ CREATRR o jabih oV SRR 107"

Repl i ki n o S@udteNBen sddkingdo divdick Bktbodies tabildeRafmiké sndatihlts tén (SEQ D

25 NO: 18) " hi{ pkpgci vpak”, or 11.V Replikins such_as &;E“ghl D NO: 5)
"kcf ncgkegh'Rep ﬁpéﬁ@wmthe;g capsgdesirieiion RY thercelly Even h thedaggas | uenza

veco, e 0= B SO S LS { B TERL 1,12 vl
to |yse the fificish® otacsiBedmisingshé Rikge prdkic eftdbhavedaile] @guevet inefective,
extracel lul arly where chem_cal .
even though they contain one or more Replikin sequences. _
15 [089] = Although the present inventors do not wish to be held to a single theory,
the studies herein suggest that the prior art vaccines are ineffective becanse they are
based on the use of the larger protein sequence. The larger protein sequence
.. invariably has one or more epitopes (independent antigenié sequences that can
induce specific antibody formation); Replikin structures usually comprise one of
20 these potential epitopes. The presence of other epitopes within the 1arger protein
may interfere with adequate formation of antibodies to the Replikin, by "flooding”
. the immune system with irrelevant antigenic sﬁniuﬁ which may preempt the
Replikin antigens, See, e.g., Webster, R.G., J. Immunol., 97(2):177-183 (1966); and
Webster et al., J. Infect. Dis., 134:48-58, 1976; Kienerman et al, Nature 394:421-422
25 (1998) for a discussion of the well-known phenomenon “original antigenic sin").
- The formation of an antibody to a non-Replikin epitope may allow binding to the
cell, but not necessarily lead to cell destruction. The presence of structural "decoys”
on the C-termini of malaria proteins is another aspect of this ability of other epitopes
to interfere with binding of effective anti-Replikin antibodies, since the decoy

30 cpitopes have many lysine residues, but no histidine residues. Thus, decoy epitopes_
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3.0 treatnent can then be effective. Simlarly, a malaria vaccineg %ﬁeﬁﬁgn
Repl i ki ns observed in Plasnodi um fal ci parum nmal ari a anti gens on the" I
merozoite surface or 48 15 SEP 2005 WO 02/ 085093 PCT/ US02/ 09240 wit hin the
par asi t ophSP 8N %cuol e, for exanple, can be used to geneP&TESEXA%AXI C
anti bodies to malaria. Vaccines based on the Replikin structures identified
| n sl | P@aybind futi-ReplRAfidibisied BuE AR arfbodily aRA) RGN AR, Of gani smin
which Replikins are identified, can be generated and adm nistered to
prevent the housgesspirajeryghsemwee. 5 Recogni n and/or Replikin peptides nmay be

adm ni stere a sybje to .ipduce.the j mune system of the subject to
produce ant 'ich-)%@pli ?#‘gﬁtlﬁlﬁg’ail%&ear@ﬁtép cfgpurg.;%ag%ﬂgtgiyénag e g dosage,
preferably aglinbt: 'dasRaepfercaPprorentis #ostihgdrofPBl s bALEE #8mbhg. Subj ect to
i nduce an_immune response. JQubsequent dosages may be adminrstered if

desi red. 50 Yuwyaly fragmentrorontar: enfbordiaheuttsiofo teheminvasidsiaonselécted|fat ed Repl i ki n

pepti des nay._,. ed to ner.at nti hodi es i ch may be used, for
exanpl e to é?%@cl?d eomaélgpygﬁusi’ ﬁﬁﬁﬁi{’? 15, #%%Oﬁe S Bﬁ%{ff’ﬂﬁiﬂ&iﬁ?@gmr mmunity to
the strain ebniafifidgedgentsgamtRAliREh B¥iboliRRE wilthbiOsk Rbadde. HWRRELRM to be
the nost |ikely cause of future influenza infections nmay be obtai'ned by
adm ni st er i Ag's dMeresgitea Repliktegrionfaimlysinguenidies levhtedisix fodemahinpedids 5 st rain

of influenz o T . | pn.need,. Siom |l arl passive inmmunity to

mal ari a m%?’&gﬁgﬁ)ﬁﬁ?%%&%% %%%?‘ﬁ’u’é‘ﬁé%ﬁeﬁ’& S to Plasnmodium _
fal ci parwom Regu]i ki ri{BhermdreReplitiv sbueRBB donRaKati1SastEhY BYRdnd¥si@gdai ni stering
antibodies tg smal| pox virus Replin(s); inmmunity to anthrax is achieved
by adni ni st &Rstidineisdicaealis nvelyedithinding to zadok cansers. Rbps.iakiantlody theid t he

Hike. 20 [081].:¥aki .es known in the art may.be used for the
product i on gﬁécl%/%wg%ggéé&t% ggeﬁg%?’isﬁ%ng% ??eanl%%g }?ﬁlﬁ?lxglﬁf‘?tﬂ@ﬁ?%gr i ncl ude
but are not destroyirgdhé eell if HhyohtBRTREp1ikIP RO6EANE bs sehiviB Afti-mAkdRRi zed, single
chain, Fab fragnents and fragnents produced by an Fab expression library.

Ant i bodi es @paPodyy which nsthapsihg masiexdetexicantibedit yardgscrbed biing getirarait ed.

Ant i bodiqes dm nistered in 25 conmbi nation with an antiviral
1% ﬁ?&b%&nﬁ p - _
agent . Further ref})ecgeI I nations of -antibodies to different Replikins

maybe admi niféa¥r ed Guse efithawisohomyt wreittadirectddBRhrds@patitiR hesdat i on of
anti bodi es various, host anipals may be inmmunized by injection with a

Repl i ki n peﬁP‘i‘%@‘lfradﬁe%ﬁﬂﬁ%ﬁgﬁ%wwqekﬁﬂmﬁﬁcﬁ%mpmﬁdﬁﬁdi ng

protection against the disease (such as foot and mouth vaccine which has been

developed against the VP1 profein or large segments of the VP1 protein) is that

20 antibody to the Replikins have not been produced. That is, either epitopes other than
Replikins present in the larger protein fragments may interfere according to the -
phenomenon of "original antigenic sin", and/or because the hydrolysis of larger
protein sequences into smaller sequences for processing to produce antibodies
results in loss of integrity of any Replikin structure that is present, e.g., the Replikin

25 iscutin two and/or the histidine residue is lost in the hydrolytic processing. The
present studies suggest that for an effective vaccine to be produced, the Replikin
sequences, and no other epitope, should be used as the vaccine. For example, a
vaccine of the invention can be generated using any one of the Replikin peptides
identified by the three point recognition system, Particularly preferred peptides for

30 * an influenza vaccine include peptides that have been demonstrated to be conserved

over a period of one or more years, preferably about three years or more, and/or
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but not limted to rabbits, mce, rats, and Iargér manmmal s. Vari ous ‘
adj uvants may 3 0 be used to enhance the i mrunol ogi cal response, qe@eﬁr;ﬁ:l? n‘@%
on the host species, including but not limted to Freund's (conplete and

i nconpl et MOO2ABHBal gel s, such 49 1 5 SEP 2005 WO 02/ 085§&AS02/09240

PCT/ US02/ 09240 as al um num hydroxi de, surface active substances such as

| ysol ect t i ich L Giakdh 1PR Lifh Se iRk AYAN SowiPRI e the HiilesiBieLANS, key

| i npet henocyanin,” di ntrophenol, and potentially useful human adjuvants
such as BCGcanehtZaionnd Raptikinis uetaiperte Replikif 08entviimach otk idlitidsoiiives t o
Repl i ki ns may _be prggared b us.inﬁqeﬁg 5 techni.que thaﬁt]:@f)rovifd for the
product i on SF3n £8h FRFITEREE SFal. EASP IR GenceRF MYt ed to the
hybr i doma t GCIYN QI 2 QLA BRL asH SIS bik Bibndk tKOHL GEarditblerdiy Alcakin, (Nature,
1975, 256: 435- 497), a?&e&%uman a§-ce| I lﬁs%rni doma tgcaﬁ%i;}que 3{Kosbor et al.,
1983, | nBunsbongwd pebasor Boi and most frbferabip\ibbytichred aars truiend. ueong(iel e et
al ., Monocl onal | bodi es and,.Cancer Therapy,. Alan .R Liss, |lnc.. pp. 77
10 56) - BT R UORR e T HE% 519 JE R e Vi e B RO BREER hor i ¢
anti bodi es _ofuMcfied O dherBb atich 4 4hschEd Som! VAL herfiihind bmbfAciaB1: 6851- 6855)
or other techniques nmay DBe used. Alternatively, techni ques described for

t he product seanemie for omd @ ot yearsant | bodi es (US 4,946, 778) can be adapted to

produce Replikin-specific.single chain antibadies.. 15./084] .Particularly
useful anti b@gj es glfehetli@%lkﬁ'\‘/g%ﬂﬁ OLipR Iy é"g[ﬂﬁ?%‘ﬁé' PLSomPAUERg 4 ¢t o
Repl i ki oS eqUeRAEssRAB1HId k19891 AN iRl MRERY S iPbrderfol uenza
Vi rus. I@gr gé%arrp e,S %ﬁttﬁgggﬁjggﬂpﬁgnygofl pepti des gbs_erlj/edgiﬁo .bre present in
an ener gi ngtimulateghe immghe gysi¢m af theshibjectitd produce aritibadieatedthe pspbidtiat i ons of

such antibqodi es_are useful,in.the treatnent.and/ or vention
ol uensa, - GehRly [ ds3enraepidds i B ee s Rrmaphe O TS8R e Mo
antigens an g{g@ ' | | 150 b feaiyuevent i on
and treat ma%%gg f nrg!flgrh?gﬁ 1?&8%%%23%%5’%??%%{1%%?%“0o#ttgai?1 t;li ndi ng
sites for a56@pg.i Khaskilled pactigenve cax reatlilyydeienmine the derapeaebnungbst ok xanpl e,

such frﬁgrregts I ncl lf.id but ,are n Jdimted to F(ab')2 fragnments which can
be proddced ABFFEFHE 1 RjOdusest Drch YR ITBBIGAPPEBY ol ecul es and the Fab

fragments tigis)can W& RGIDINA SARINA h8Fhiat ASuidber ofistsfdritbledibinbedges of the
F(ab')2 fragnents. Al'ternatively, Fab expression libraries can be
gener at ed ( Hissaseetesulting fivag nfe@ionorithes vimspbarieriaun onatherReplikinoneadis d and

agent. For example, Replikin nucleotide sequences may be used in hybridization

assays of biopsied tissue or blood, e.g., Southern or Northem analysis, including in
20.  situ hybridization assays, to diagnose the presence of a particular organism in a
tissue samplé or an environmental sample, for example. The present invention also
contemplates kits containing antibodies specific for particular Replikins that are
present in a particular pathogen of interest, or containing nucleic acid molecules
(sense or antisense) that hybridize specifically to a particular Replikin, and
25 optionally, various buffers and/or reagents needed for diagnosis.
[095] 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- or recognin-containing mRNA. Both antisense
RNA and DNA molecules and ribozymes may be prepared by any method known in
30 theart. The antisense molecules can be incorporated into a wide variety of vectors

for delivery to a subject. The skilled practitioner can readily determine the best
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easy identification of nonoclonal Fab fragnents with the desi reg .
specificity. [086] The fact that antimalignin antibody is incrédagetk® r20gs
concentration in 30 human nali gnancy regardl ess of cancer cell type (Figure
5), and t B4R '%¥%3anti body binds to malignant cells regaFﬁT’Q§°§’“§£°cel I
type now may be expl ained by the 50 5 SEP 2 WO 02/ 085093 PCT/ US02/ 09240

presence of yhhie ﬂmoe@,mméﬂ#cgglldéxﬁ%mroﬂmh@m@{fs%&ﬁmpmsawagé n nost
apl e .

mal i gnancies (Figure | and | Popul ati on studi es have shown t hat
ant i mal i gni riwegvet i5adpp readilyrasessiemabls. concentration in healthy adults with

Poer eases AROBE i ¢ PSR Bt ol femBlod Ata oD e Risa TRESE o,
OCCUrs i N e3hohipldMdntANaNE Redsin BRRBndeTARRBREENA RN A eafddina iNfiieRza

sensitivity of 97%in breast cancers 1-10 nmin size. Shown to_ localize
pr ef er entd alvigpspalypeptidgnuhercinghs Beplikingeguenresomptisasifont ¥ o ehivat ht i body does

t bind t ..cells. b | ectivel.y binds,to (Fi 4 d i
nghty oy SRSRS RS Behling ) AREaGrite Ropig oot b iR FfRlea iR, 7
these exanplagcédiElydifle faiiae; 0}y hillody onshifitiinckebiing M@ (P /at kaltlcd ysas, that

is, brain glioma,._hematopoietic _cells (|eukem a), and small cell
car ci nona oftesigirg, Mair pipferad aepitisrase nerlgicscidinelgoyles thalgs® n denonst r at ed.

0871 Anti PO ) " ; : : but
speci 11 cal | roubdaBeto SREIbRASE LR AR A BE B M U1 cat i on
in breasto i mRNWoenaoding she'igflikinas viriOienelpgifihid piotei Grtivkdin Via adfisenspon

elimnation of malignant cells (lFi gure 5). Antimalignin antibody
.concentrat i éHcloipsa legpledicanepleraenipry 1 ZHelpetideisoqience ncodiRgasur vi val  of

‘cancer pati ] ' t NSRS Rl HED r | val,
Taken toget ﬁie‘%, tggttehalrsggetﬂ S sugg‘%cg{bqehca %E%‘%%%ﬁé%ﬁl 0|dn0 an Ilﬁ%%%‘% t\és may be
a part of. aonteehfn gerdndd@vitie ard breseithin b bigain bomfiati-avian showebi cati on.

Augnent ation of this 20, i mune response_may be useful_in the control of
replicati on,hags fhEICTERES o\ repcenfation OWKB’ESF@&‘IQ@HP iRepllen genserbationds or

passi vely b SnfAL N s?%i'xﬂ . | s -] ' | r by the

I nt roduc]i}si o)rs)t%éf% non- | %{a asgglglﬁgfag%eéﬁggjg%g?orécg]gt#%gqur%?mmgxanpl e,

car bohydr at esputs iopérdspeaziod of bielehst kiz, modihs; prediereblg bbout ané yeatlanosyned t o t ar get
the Replikin specjifically. For organi snms such as di atom pl ankton, foot and
mouth 25 di é’éﬁ’g’é‘giﬁ’lqbﬁgt, cﬂ?éﬁ‘ﬁeiy%ag?orctﬂ?’ie' genini virus, hepatitis B and C

| RV, 1 nfl ueTfind1y Usris Rt 408 Hol6dblds that b Bl £ P RERRNARbsREP! T ki ns

are useful as vacCi nes, and
that are complementary to a mRINA encoding a Bacillus anthracis polypeptide

20 comprising a replikin sequence comprising from 7 to about 50 amino acids including
- (1) at least one lysine residue located six to ten residues from a second lysine
residue; (2) at least one histidine residue; and (3) at least 6% lysine residues. More
preferred are antisense nucleic acid molecules that are complementary to the coding
- strand of the gene or io the mRNA encoding the Bacillus anthracis Anthrax Lethal
25  Factor Protein pX01-107 peptide, wherein the antisense nucleic acid molecule is
complementary to a nucleotide sequence encoding the peptide of SEQ ID NO. 91,
SEQ ID NO. 92, SEQ ID NO. 93, SEQ ID NO. 94, SEQ ID NO. 95, SEQ ID NO.
96, SEQ ID NO. 97, or SEQ ID NO. 98. _
[049] Another preferred set of antisenise nucleic acid molecules includes those
30 that are complementary to amRNA encoding a Small Pox Virus polypeptide

comprising a replikin sequence comprising from 7 to about 50 amino acids including
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may be usefully targeted for diagnostic purposes. Blood collected for
transfusions, for exanple, may be screened for contam nation of Qry®HPsPRY,
such as WV, b screening for the presence of Replikins shown to be
specific pr"Fﬁ%m%nt am nation 30 organism Also, screeni ¢ 610284 kin
structures specific for a particular 51 15 SEP 2005 WD 02/085093

PCT] US021 0974wl 8OG30 e RSN Grrc BN R o sLBAATAR, O agOSC I

di
detection of e organrsm | Ssue or In the enviro nt. [088] The
Repl i ki n sequsido® (B) atbektior lisidae setduet adi (B) 4iledsh 694 lysiné reafiined. More
replication. Thus, whether the Replikins of this invention are used for

targeting SPrEEHEd ACAntismse nuckis admuissiier hatate spmplrmesiarp istée 6pding agnost i ¢ _
ertifioat ) . . Ui \
Fepl | cat | on. “ind BEBERE D6 R MR APoaifl e BHA P Gicl SHHAAIEn 5,

Repl i ki n § s Freausordhoiein, whiws, thevnitisense hacieistacidaholcenlofs dohgplétegitayitt nay be

a part of a larger. protein sequence, whic have been previously
Mdont 1 11 ed. 3 Mefoudb sraseRtH Bopipa by Prabesh i SFQ RO G 88 SEQ TRAND: Kith 10

LU e INO N SO SRR BN || oo e and oLt aer
vacCcCl hes ar eamn INES augee ViDas a8 0 e larger
0 [ ithint

potential epitopes. The presence ot'her epitopes w't ar ger

protei n nmayeipniwdd Buaedibtt pratebtion tt individuaiz twimrhavt baert ¢xdposkidee ano t he
Replikin, by "flooding" t I.mune systemwi th irrelevant antj genic
Stimuli hi CRERISISATERIET: PR R} FngFS 5EHR Of Bred gutiboligF or . R G |
|1 mmunol . o9 akRT il 4rhQfBher A Sead$ BRkRkinthe Ahount bf sdrhas! -
Dis.,134:48-58,1976; Klenerman et al, Nature 394:421-422 25 (1998) for a
di scussi on ctibbdieswddded troachiepbtbadreiredrefiear i gi nal antigenic sin"). The

Formati on ofjogy antybody, ! o8 Y ARRLIh R GRALPRS ARG &L Loy B noing to the

increase the replication of organisms. The present invention demonstrates that in

20 influenza virus, for example, increased replication associated with epidemics is
associated with increased concentration of Replikins. The increase is due to 1) the
" ‘reappearance of particular replikin structures, which were present in preﬁous years,
but which then disappeared for one or more years; and/or 2) by the appearance of
-new replikin compositions. In addition, in malaria Replikins, repetition of the same
25 Replikin in a single protein occurs. - .

Thus, the present invention provides methods and compositions for
increasing the replication of organisms. For example, the production of crops which
are critical to feeding large populations throughout the world, such as rice, for
example, can be improved by increasing the concentration (number of

30 Replikins/100 amino acid residues) of any particular strain of the food crop.
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cell, but not necessarily lead to cell destruction. The presence_of
structural "decoys" on the C-termini of malaria proteins is ardobh#? a¥fgct
of this ability of other epitopes to interfere with binding of effective
anti - Repl 'iWHZ’éﬁ??:’bodi es, since the decoy 30 epitopes havBCHERRA%A ne

resi dues, but no histidine residues. Thus, decoy epitopes 52 WD 02/ 085093

PCT/ US02/ 09 may bind antj-Replikin antibodie but .keep the _antibodies
away from hi%(i%}di ne‘&)é- mlo%{ﬁ]ﬁaier Els%g? Pkﬁlfszr"fﬁlvé’ i .ﬂc[eO%Tl?*fetlg?]gte M known i n
the art thatimhitidSedOuisSdseivedtt doRREVhRE AcheGEht Gl iRARWIRin the 4oqr €1 gn”
protein. the protein is first hydrolyzed into smaller fragnents. 5 Usually

fragnents coriRg swidepaprenserpEibe proteinx Thes, bepsiagtasombiiagbgeneslendtgect ed f or
anti body for I on. i.f shydrglysis pf.a tein does not result in
Repl 1 e CAmRaioB st SRR fotbhnfrich ST ABER TR ot be

produceds | rrdahisth, ebasd.food drop plahiéMRShdrBded RalkichReml pkdiste &RAdagéd) | ysi ne

residues |located six to ten amno acids apart, since [ysine residues are
known to bi deplicgfiopefthenfeamismo [ 091] Furthernore, Replikin sequences

contain at .| t o I.stidine,.resddue... H stidine..s frequentl.y involved
I n binding t[ic:}%jedozﬁ ceg)ﬁ?stgl?tép 0 _S%PFOXWF? 15‘8@% ﬂoéfa%@ggﬁegﬁp%y
recogni zes aesdiefdek ki ah Saif0 iadr hikdeie adl@ kdREnde) Ariggi] arnRacdfiovet fond or

destroying the cell in which the Replikin is located, as seen with
ant i - mal i gnitpusadispasages Wosperormed e develpping the presentSypeinbsacesdtion body yet

hat vacs i i SAblkRe s hane bR ERbyiSoiyer iR splielientd coise

.causi ng agewin sley/ks statnedds I&oin?hﬂeis’fo@ tHeqpésen® dfcicAvdsthb@ingtho3s gsﬁ:{t on
‘agai nst the di sease (such as

oot . and nout h vacci ne whi ch has been
devel oped ad#CHRHoR FEUNAINEREY- ot ei n or | arge segments of the VPl protein) is

that 20 anti y t I Kins. of.. o That..i.s, either

epi t opes ot fe)éra(ilt haﬁmeggrgﬁﬁ |%§E§ﬁé®g‘\r{lﬁet€0r§f ?%@%?ég}%ﬁbﬁé)&t&lﬁwgmms may
interfere aotherdisitd compblds opbwarayRikedlordanid @blRakleaThélg@AE 6thetr n", and/ or
because t he hydrol ms of, larger _protein_sequences into smaller sequences

for proc@ssih qugly ‘?ﬂﬁ’?}n‘&ﬁ@ Supleaiides. catpohydrpies. lipdds errcomhinagiont y of any
BT, S B 90 b BB flledy 1 v
present st udissqeunggeshtainivetthiee br moreafchieat stuwetuvalehimeteiotidse Iptrbased, the
Rl K SSOUSICES: cobutlR St SRRy PO D5 e L'e Vacci e
carbohydrates the subsequence of 7 to about 50 covalently linked umits should
20 contain (1) at least one first amino acid, carbohydrate or lipid residue located seven
to-ten residues from a second of the first amino acid, carbohydra;te or lipid residue;
(2) encoding at least one second amino acid, lipid or carbohydrate residue; and (3) at
‘least 6% of the first amino acid, carbohydrate or lipid residue. In the caseof
screening nucleotide sequences, the subsequence of about 21 to about 150
25 nucleotides should contain (1) at least one codon encoding a first amino acid located
within eighieen to thirty nucleotides from a second codon encoding the first amino
acid residue; (2) at least one second amino acid residue; and (3) encodes at least 6%
of said first amino acid residue. ' '
[102] According to another embodiment of the invention, the methods -
30 described herein may be perfonnéd by a computer. Figure 6 is a block diagram of a

computer available for use with the foregoing embodiments of the present invention.
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vacci ne of the invention can be generated using any one of the Regl I kin '
peptides. identified by the three point recognition system Parti Lﬂé:}i:h‘&/ 2008
preferred peptides for 30 an influenza vaccine include peptides that have :
been denpr¥¥® PH8EE3t 0 be conserved over a period of one oPCGHIPE/4Pd s
preferably about three years or nore, and/or 53 1 5 SEP 2005 WD 02/085093
PCT/ US02/ 09 ' . j t-r ai i R i heown to
ave the hi ohectinit AhPnehas e ploceltel aishilibun Idkice il nthary Sumng

Repl i ki n coacentabletprapamringidotions replesaning thd 3-peint-scogiition methgds ofthe ener gi ng
strain. The increase in Replikin concentration preferably curs over a

0
period of aforpgosug e cais. Thpmerory gay ielude o statisragmaryiyalatlle | east 5
about two y : f : nor e.
Arong he * SREPLPidIR Enord PR HICrBE 18 3B0Y ntBRNY i afoaR iy B 2T

vacci ne &r erdationly mapbiy’ROM"D pswvideicont amigrestie g elechicabor apticaibsence from

the hemaggl uti nin am no_aci d ..sequence for _.one or re ars. [0931 The
Repl i ki n peﬁ@aﬁ‘égleg*m'h ‘?YR(i%tH? PYROTY CERYenHP: W@&f?x‘iﬁﬂﬁ? ions 10

are adni ni siered gw%d dy ba?hf‘é‘gﬁit&ﬂsya Q¥hd wifhin%e]% Eés30b63 %kﬁﬁded

I njection, In order to  stimillate e imune system of the subject to
produce ant extemialw frbm théprosesstrn aben sep@ateintigtajed dirsuidoThepomfrolplet i des is in

the range of fromabout 0.1 jig to about 10 ,_preferably about 10 gg to
about 1 ny, W%&Y%P%P%F‘Ejﬁ?ly%%%%@Pé"ﬁlét%%t‘e%l‘%%o ug. The skilled
practit |1@ne|r[10(|§_3n r G426 YprdRbRidPoift s Bew BRADRstARAoRBIDES pBfnt 15 dosages

needed to p ce-an effective 1 mune response. [0941 Replikin DNA or RNA
may have a mengetionsTtemphde based o thedieagglomnapaptide siquemsded dizetlyte ng from

infection wifh.a virus,  bacterjumor ather. RepliKki ncodi n gent. For '
exanpl e, ReMtf ?f‘tlﬁﬁé’?@aiq?%@"‘é”@ﬁ{}lﬁf‘é QEPWMB%BQWﬁ Sﬁ%‘i"fegiaﬁ‘it ion assays
of bi opsi ed flcASHE e oglaﬁaeu ofih8 3-poiRielSEi mbiBbd RRERLREMetSfidation Nc! udi ng

in 20 situ hybridization assays, to diagnose the presence of a particular
or gani sm i nbgthetuse sfie “leaymord’searchybug meiead nfresimgithe samp spsllingpef thx anpl e.  The

For - par SRouREm R RARor TREQRE NG, fLie S St b Radth of -

i nterest, Ok £OAL ALK PEifiabioA OF dn WRLRFAE S 265HABSG OF thaRéywiplse) * t hat
hybridi ze specifically to a particular Replikin, and 25 optionally, various

buf f er s andMelimitatigethe s Inpeutedcdmiticl qgrosdters i wed] This deliwitehi n t he scope
of the inve %sltr%gti(?nr, gitﬁédﬁo eh‘tf)gdq #81'31ea0§'1ﬁgc1§ reﬁa?t%léﬁrns(ﬁgﬁ ‘amino acid sequence

leads to identification of a class of proteins with structures that ave defined by the

20 .same specifications. That particular functions, in this case transformation and
replication, in addition to structures, turn out also to be shared by members of the
exposed class suggests that these structures and functions are related. Thus, from
this newly identified short peptide sequence, a molecular recognition ‘language’ has
been formulated, which previously has not been described. Further, the sharing of
25 immunological specificity by diverse members of the class, as here demonstrated for
the cancer Replikins, suggests that B cells and their product antibodies recognize
Replikins by means of a similar recognition language. Since “3-point-recognition”
is a proteomic method that specifies a particular class of proteins, using three or
more different recognition points for other peptides similarly should provide useful

30 information conceming other proteins classes. Further, the “3-point- recognition”
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that include antisense RNA and DNA nol ecul es and ribozynes that function to
inhibit the translation of Replikin- or recognin-containing nRNAl 5B&f 2005
anti sense . DNA nol ecul es and ri bozynes nay be prepared by any

met hod kngmﬁuﬁwgégo the art. The antisense nol ecul es can SETﬂﬁgﬁ%ﬁﬁrated
into a wwde variety of vectors for delivery to a subject. The skilled
practiti onene@ad i§ fidichdle 46 bREMDEnite fd impHé td the TOHR. 4Rk’ WO 02/ 085093
PCT/ US02/ 09240 route_of delivery, alt I’*lou.gh generally i.v. or i.m delivery
i s routi ne. TeFpgiteR ablipopahiseashaides of exganismsli | y ascert ai nabl e. [ 096]

icularl f ' | ei i d_nol ecul . h -
conpl ement al il o & SeEgerRiko BT bl Beutie R hloron o mERRELR dhiRRga L ' °
i nfluenza bnd/ddstisbadHeydie P Hod@veMISH R bb apieciiie kit kddFRANGRGR] conpri ses

from7 to about 50 am no acids including (1) at |east one |ysine residue
| ocat ed $i x vergptionof s persert inyention arespeanphshebhiride ebavedenshingpgndat | east one

hi stidine resj X t % 1 vsin i d i eferred are
anti sense ng@#ngll%ge B%ga%ng%%%ﬁé%%? %g@%sr%%oggﬁ#%ﬁ%ﬁgrﬁﬁ%\%ﬁg plikin
present in.idiendedetops of thicaintefont he gene or to the 10 nRNA encoding the

i nfluenza virus hemaggl utinin protein, wherein the antisense. nucleic acid
nol ecul e is conplenentary to a nucl eoti de sequence encoding a Replikin

t hat has .been md#at ed to be conserved over a period of six nmonths to
one or nore years and/or which are present in a strain of influenza virus
shown tao hav@PROCESS FOREXTRACTTION/ISOIATION ANDIIDENTIFECATION t 0 _
Repl i ki n copieREPRIKUNS ANDITRENSE OF REBNIRING TG TARGETSLABDE QRCr ease in
-Repl'i ki n copgaAtgaV e TEONTAIRERE GREVENTSMBEr | 0d of at [east six

‘mont hs, preferably about one year, NDST preferaply about two or three
years or nore.a)@lgad arly, antisense nucleic acid nolecules that are

conpl enenta o] ose that are co nentary.to NRNA encodi ng a
aci |1 s antiEhoi o 6 SHER e BSom S rall bR o5 1 arhtk Pl S eRt 8 eBnpr | o ng
from7 116 abawcteabniit Band@hfsr frdkeh 40Aeprkds C 3hd bRRRIcdiASndxY 8y aHeesi due
| ocated six to ten residues froma second | ysine residue; (2) "at | east one

hi sti di ne r elgaeiwere hovogeBizedtin ekl room (af §itné dogoicd (3 dn 1 \gnane aliguotsfiar red are
ti nucl ei id I hat I t to.th i

atrand of ¢ et puBE b SeRplaind fcofh Ry SERGRER Hrtiet Aok, B An e h ax

Lethal 25 FegheéphBlebudfel”) X015 Hifue@ Rl & Warind KIERICR, dehRifagdd 4 80GErpRtcC! ei C

acid noleculé is i
and the supernatant concentrated by perevaporation and dialyzed against phosphate

20 buffer in the cold to produce ;i volume of approximately 15 ml. The volume of this
exiract solution was noted and an aliquot taken for protein analysis, and the
remainder was fractionated rto obtain the protein fraction having a pK range between
1and 4. The preferred method of fractionation is chromatography as follows:

[106] The extract solutioni is fractionated in the cold room (4 degrees C) on a

‘25 DEAE cellulose (Cellex-D) column 2.5%11.0 cm, which has been equi]ibrated with
0.005M ﬁhosphate buffer. Stepwise eluting solvent changes are made with the
ﬁﬂkwﬁngsohﬁknm:

Solution 1- 4.04 g NaH2P04 and 0.5g NaH2P04 are dissolved in 15 litres of
 distilled water (0.005 molar, pH 7); |

30 Solution 2 - 8.57 g. NéH2P04 is dissolved in 2,480 ml. of distilled water;

Solution 3 - 17.1 g. of NaH2P04 is dissolved in 2480 ml of distilled water (0.05
molar, pH 4.7); |

59




conplenmentary to a nucl eoti de sequence encoding the peptide of SEQ |ID R .
NO. 91, SEQID NO 92, SEQID NO 93, SEQID NO 94, SEQID NO 9 b SEd 13505
NO. 96, SEQ ID NO 97, or SEQ ID NO 98. [049] Another preferred set of
anti sense WHLVE33¢i d nol ecul es includes those 30 that SFYUSHRhentary
to a nRNA encoding a Small Pox Virus pol ypeptide conprising a replikin
sequence conpr §&théiéh 4 L 306E &t of NagPoHR dibRed ACIAT9 nintibtiltHdngatab(0LE75SEP 2005
WO 02/ 085093 PCT/ US02/ 09240 (1) at |east one lysine residue |ocated six to
ten resi duesndlagym a second |ysine residue; (2) at |east one histidine

resi due; and ( t Le 6% ' rLesi dues. e I rred are antisense
nucl eic acid rrg‘}lglil?ﬁ éé?ﬁﬁg%fr% Ilse%@ﬁ?rvgaf/n#%St%eﬁﬁt%%n‘ﬁaeterst rand of the
gene or to f, gRNAsgncoding the Small Pox Virus Surface Antigen S 5
Precursor Protein, when. the antisense nucleic acid nolecule is

conpl enerft ary Sejutien 6udfddei ofNFEFE AT issotred di HEpStaidistidled wepserof SEQ | D NO.
99, SEQ I D NO J(p]% 31'35%%, ,NO. 101, SEQ ID NO 102, or SEQ ID NO 103.
[097] In anot hgr‘ ennaodi it”’of the invention, inmune serum containing
antibodi es to gaetef 7 MRER6RE MM shosftioricned (HBRPS)dmade by itl2440 mkepsed to
one or 10 nore Replikins nmaybe used to induce passive immunity in another
i ndi vi dual or disiilias waterfh@ieolen ptid-Waybe adni nistered via i.v. to a subject

coci o ent vt pr et sACc B e ol BBl i A R el BV 1O

| Muni zatd orbveBYyel BrvittbBelutib® 1PhYA eReivEirRgize0 el Rf SoRionoNid Sitachel amdiual s
who have been exposed to an 15 infectious organism Adm nistratjon of

i mune ser urpllowestodrén bipgravifi omo diesoluen. Thaeamhaliqiplg of winask e calected
necded 10 adhh SR FRepeRRighidH 8 GO S GERHE o b SRR S e R S

invention, Rabitiosi Nhad beeatrdmhesedfromuthe doluéhn. | SEHEAER i$ keenr plied ab ien of
organi sns.- The present jinvention denonstrates that in _20 influenza virus,

for exanpl e cofusay dalased iaplupesatipn hy ebbienst.cd Swp el epndk of thewrgthei at ed
W th ingre a%%ﬁ?ﬁ%lcﬁé‘{ern?o%@@vi faa{f?@&lht‘?&ﬁ% gelﬂ-&%d' mﬁfﬁ%%@hﬁﬁn.% difatdd the

r eappearance of pafticular replikin structures, I ch were present In
previous yedkdn Sofatibn Thircdonitiadl, diabappsnistipiosphatsisfter, o peotyi@aoatenand/ or
2 e e ot it TR B S b Pt Sl ™1 2 2

One or two bands of peptide or protein of molecular weight between 3,000 and

- 25,000 Daltons are obtained in Solution 7. For example the algae Caulerpa
20 _fﬁexicana, Laurencia obtura, Cladophexa proh_')‘éfa, Sargassum natans, Caulerpa
verticillata, Halimeda tuna, and Penicillos capitatus, after extraction and treatment
as above, all demonstrated in Solution 7 eluatés sharp peptide bands in this molecular
weight region with no contaminants. These Solution 7 ?roteins or their eluted bands
are hjdrolyzed, .and the amiﬁo acid composition determined. The peptides so
25 6btaiﬁed, which have a lysine composition of 6% or greater are Replikin precursors.
 These Replikin pepiide precursors are then determined for amino acid sequence and
the replikins are determined by hydrolysis and mass spectrometry as detailed in U.S.
patent 6,242,578 B1. Those which fulfill the criteria defined by the “ 3-point-
recognition” method are identified as Replikins. This procedure can also be applied

30 to obtain yeast, bacterial and any plant Rep]i]ﬁhs. o '
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25 Replikin in a single protein occurs. Thus, the present invenﬁi en e
provi des nmet hods and conpositions for increasing the replicatio éf‘S&-P 2005
organi snms. For exanple, the production of crops which are critical to
feedi ng | aV§928%W¥% ati ons t hroughout the world, such as rPEEUSBHIN4Exanpl e,
can be inproved by increasing the concentration (nunber of 30 Replikins/100
am no acid reshgges% of any particular strain of the food crop. 56 15 SEP
2005 WO 02/ 085 / US02/ 09240 [099] As an exanple, in the Oryza sativa
strain of rijges] cat gkimgettes edaé Qfltridiion ald ¥Blusie hRSARoMAshP REFANIRF 1 O

contain three different Replikins within the 491 am no aci'd sequence of
the protein. melth@f? aspApoig ithg) fou elgab Realikeng dmeirns-infeaied callsohmisglaéed sl | known
in the art, ncentration of Replikin structures in an 5 organism such
as a food crop ant, can be increased, which will pronote increased
replicatign of the organi sm [1001 The present invention also praovides

met hods for identifying Repl i k| n_sequences in an amno acid or nucleic

aci d sequence. e\lumar cg ' n pigrotisgug gultug Bousand sequences vvas

f d | ‘ 1t
AN Mo cﬂ“%prlm%ﬁ Besidnl B siFST ity S e s can

al so be scannébodsyas@bowRLInG) fdxqugaé gmmaa&em@ﬂy%m faeddmiiicihe 3
poi nt recogﬁ%tl on requirenents. 11 The three point recognition nethod

may al so be 4P5EKFR aR%)hécu?quursprs cﬁﬁw@pcméﬁolntecb&ma@tfbr@@m@m | y

laicim(;gd gucl eo?l% %Rgigg‘%i%hg ?éd”ﬂ tpﬁlﬁgélm(}ggct%%ﬁggﬁ o#‘shlss?llﬁ(ad e I nthis

C.x(D
c %

enbodi ment dﬂCFﬂmannﬁa@tcmﬁloﬁla&éMﬂﬁ@doﬁltﬁl%r aIRg Ifyahp MR SEL RIRES:
‘containing three or nore desired structural characteristics. In the case

of screeni nguEBIRFathsated W@@WWM@NWWMM%@Wf pi ds or
car bohydr at e ]t‘}t‘h§78 hse0) %59/fr %cﬂvgl O‘ﬁ y??va%dezﬂﬁés étﬂﬁ&%gyugfts

shoul d 20 con ai n ) at st on M no>aci Car bon lipid
resi due | ocaA@ybaslé)Bsas detsm"ttedrin Eﬁﬁnlﬂel(EGUfS (5[@43 5§8®1ﬂ§l'odﬁcefdhﬁe frhi®tackin no
aci d, carboh drate i pjd re5|due 2)..encoding at | east one second
ani no act ?1"&“83(3 jdathe 1pangr md (3) at |east 6% of the

first anlno acid, carbohydrate or lipid residue. In the case of . screeni ng
nucl eoti de sequences, the subsequence of about 21 to about 150
- EXAMPLE 2:

[110]  Asan example of diagnostic use of Replikins: Aglyco 10B or the 16-mer
Repliken may be used as antigen to capture and quantify the amount of its
20 correspondmg antibody present in serum for diagnostic purposes are as shown in
| Figures 23,4 and 7 of USS. 6242,578 B
[111]  As an example of the production of agents to attach to Replikins for
labeling, nutritional or destructive purposes: Injection 6f the 16-mer Replikin into
" rabbits to produce the specific antibody to the 16-mer Replikin is shown in Bxample
25 6 and Figures 9A and 9B of U.S. 6,242,578 B1.
[112] As an example of the use of agents to iabel Replikins: The use of
" antibodies to the 16-mer Replikin to label specific cells which contain this Replikin
is shown in Flgure 5 and Bxample 6 of U.S. 6,242,578 B1.
[113] As an example of the use of agents to destroy Replikins: The use of
30 antibodies to the 16-mer Replikin to inhibit or destroy specific cells which contain
this Replikin is shown in Figure 6 of U.S. 6,242,578 B1.
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25 nucl eotides should contain (1) at |east one codon encoding a first am o
acid- located wthin eighteen to thirty nucleotides froma secorid 5cblon2bih

encoding the first amno acid residue; (2) at |east one second am no acid
resi due; M Y8%8ncodes at | east 6% of said first anino PAd/ @028y ue.
[ 102] According to another enbodi nent of the invention, the nmethods. 30

descri bed hereEXQM:ﬁperforned by a conputer. Figure 6 is a block diagram
of a conputerTavalilable for use with the foregoing enbodi nents of the

present invention. 57 2505 WO 02/ 085093 PCT/ US02/ 09240 The conputer nmay

I ncl ude a pr ssor ut / out nd_.a menor storl,r:;
execut abl e ?]tc)‘gram SeRfcp Eﬁaé’gé%#ar%??g‘% lﬂgu%"zﬁ&rﬁ%/ FrEEEEgHTM on
met hods of t emfoa)ﬁeﬂehﬁﬂaa% LB e P;féaends%ﬁ@wnceﬁyaﬂoncd hﬁn@isat ic
menory, volatile nmenory and a nonvolatile nenory. The static nmenory

convent i dhaldagriedwmyt tyevisnal §camamg aimbqﬂlenmsmryhroﬂme)ofpﬂmpd@dpmm magneti c,

Convant | onal IS AR SBf g SEees SREHBHY APORANEINSS A HIYABL T ogr at ed

as a cache vt &tﬁn&dﬁdﬁﬁ&&ﬁﬁs%%l@ée%ﬁé&\é'&% infitd@h Bahégglﬁﬁxﬁﬁhﬁ&?@r processor
as a separate Integrated circuit e non-volatile nenmory may be an

el ectrical , ncagménidase oot is obtaistddryayy andaiowmmelod, Maslfby@ﬂﬁl@npmét eoni ¢

poi nt of vie he construction.of i.tion" tenplate based
o e new it briesBRRl hebamunite see any Bt B PGRAPRTIS! Ton of a

bi ol ogy-1¢ den&Gkass. sé%uaﬁws%mhaéﬁ 138 HeradeRth STireWa dpliRTsabshsertatitat | ONs.
The operation of th poi nt-recognition nmethod resenbl es identification

by the use off Rep mdh@wd@hncﬁﬁmaﬁ@mgfgadlkmsmgmhgsqlﬁ@ &Oﬁ@@ng-ﬂ’el ling of

t he 15 key agyaf | bkk n a iy e
horol ogy seaqulF‘F’15 %Sﬁq‘f%esr@l hgﬁse%’lt%%%ﬁo@ ldggq‘gﬁ? s?ﬁ)%g% acid, an
abstraction fajm iﬁﬁtéﬁ%%?ée@her@&ﬁé @h&lﬁﬂb AMout € moAthHQb Bhout B6eE Réckd &flier,
parameters i's used. This delinmted abstraction, al t hough derived from a

singl e rel atfroetiss cbtadh@t mmmteer@l@meencbeﬁwhaWQmosﬁ ld@ﬂyt@n of a

cl ass of tructures t.hat, are de t

speci fi cja:'?l 89?%8 ‘ﬁ]llg?o ?engﬁr%quoarﬁgg%lgﬁgasogsn stgoé%éﬁgpés%’s ormation and
replicati on, sehddn@dalfivieh@ pdpids wwﬁ&r&euclteﬁrncmuasai Feecings. bebsdhatiotl oby
menber s of the exposed class suggests that these structures and_functions

are rel at ed, aipgrease fi esmeentration, ragigulariien stepwise ingrrepe insopeetitiavgfience, a
mol ecular v é)p%ﬂints' Oggveggtgéfﬁlg?mﬂﬁ%ﬁza virus for a period of about six months to

about three years or more is a predictor of emergence of the strain as a likely cause

20 of influenza epidemic or pandemic in the future. _
[115] Peptide vaccines or nucleic acid-based vaccines based on the Replikins
observed in the emerging strain are generated. An emerging strain is identified as
the strain of influenza virus having the highest increase in concentration of replikin
sequences within the hemagghutinin and/or neuraminidase sequence during the time

25  period. Preferably, the peptide or nucleic acid vaccine is based on or includes any
'Replikin sequences that are observed to be conserved in the emerging strain.
Conserved repﬁ]ﬁns are preferably those Replikin sequences which are present in the
hemagglutinin or neuraminidase protein sequence for about two years and preferably
longer. The vaccines may include any combination of Repli]ﬁn sequences

30 identified in the emerging strain.
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been fornul ated, which previously has not been described. Further, the
sharing of 25 imunol ogi cal specificity by diverse nenbers of fihe Sfagsis as
her e dem)rﬁéro%gﬁ 9:,’for t he cancer Replikins, suggests that B cells and
their prodUct I"bodi es recogni ze Replikins by means of P&TE[SH§9340

recogni tion | anguage. Since "3-point-recognition”™ is a proteom c nethod
that specifi[ess]a paFdrivacting pl@ﬁ@cﬁi‘bnpﬂnem@ﬁﬁnf}@pﬁdtﬁc}rﬁﬁf)ﬁdhrs @€enfified 4K0T €

different reco tion pojnts.for other peptides simlarly should provide
useful 30 iﬂ@?}%ﬂ%&f A pifective dpeimegre syithesized by iang methad sipelnding chamaieal t he

T R BB OTE M RN A AT T

recogni ti on cell aﬁdp&tﬂﬂaﬁssaaf@roi:ﬂesh@epﬁﬂmé?fafemﬁlﬁa&hx&mad enmbodi nent s
of the present inventjon are specifically illustrated and described
herein. Fowdbamaceyticglly peasptabls saaier 5t arpraonnt determined ietindies aghtagutior i at i ons

f th " J _ . ariati ol
Che: pur vl ow oA fHEEREEAMALS, BALAIRETREGeRe SR Fe ARSI R ™TY g
i nt ended scqpi]of tTHe influamrhivainediXpMPiEbL altiRReICERSa pARnENTHBACTI ON.

| SOLATI ON AND ggENTI FI CATION _OF REPLIKINS AND THE USE OF REPLIKI NS TO
TARGET.  LABIEITRGRPTIpES RO IR iy seesconThutivenks fbreasanaionerally pfcyesdn] 105] The

foll owi ng al : f r B 1., 15
extract ed orllﬂté%g%@glrere ga%/tg%?&%(%éztgnm}gﬁ' @%&%@@gé’?& e:‘%ﬂég% Fa :1?%%6 he next
day. Thel0 alayamy tume dudinthg gerirz ecbférably, the tflueagWwacaihe & ddanibisiedroaes C) in 1
gramaliquots |n eutral huffer, for exanple 100 cc. of Q.005M phosphate
buffer sol utYPﬁh’: %S%%%'%ms@qﬁ%ﬁ@%?bsﬁnﬁéﬁo hespresent;ad preferabInar i ng

‘bl ender,. cengkd t ! ev-ﬁlgp E?EH e by

per evapor at ?gﬁegﬁg%gflgleﬁ ﬂ%g@%gfﬂgﬁgé%ha e %Bglu eﬁe%ﬁiﬁ%ﬁ%]&@g dto
produce a vahawseonoh aappiiweczaedceiny id 5 Replikia demundinated 10 hatehiesemeepetiimat

sol ution was, noted and an, al i quot taken for protein analysis, and the .

r emai nder V\éga'*’rog&ff% T 27 2R ‘{“ﬁé’rm%gﬁaﬁ'fraction havi ng a pK range
between 351 and 4. The preferred nethod of fractionation is chromatography
as follows: [106] The extract solution is fractionated in the cold room (4
degrees C) on BEXAMPLE 4

[118] Analysis of sequence data of isolates of Plasmodium falciparum antigens
for the presence and concentration of Replikins is carried out by visual scanning of
20 sequences or through use of a computer program based on the 3-point recognition
system described herein. Isolates of Plasmodium falciparum are obtained and the
amino acid sequence of the protein is obtained by any art known method, such as by
sequencing the gene and deriving the protein sequence therefrom. Sequences are
scanned for the presence of Replikins, conservation of Replikins over time and
25 concentration of Replikins in each isolate. This information provides data that are
used to form the basis for anti-malarial peptide vaccines or nucleic acid based
vaccines.
[119] Peptide vaccines or nucleic acid-based vaccines based on the Repliking
observed in the malaria causing organism are generated. Preferably, the peptide or
30 nucleic acid vaccine is based on or includes any Replikin sequences that are

observed to be present on a surface antigen of the organism. The vaccines may
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25 DEAF cellulose (Cellex-D) colum 2.5xI1.0 cm which has been '
equilibrated with 0.005M phosphate buffer. Stepw se eluting solver§ SEP 7005
changes are nmade with the follow ng solutions: Solution 1- NaH2P04
and 0.5g NEPIBIS%: e dissolved in 15 litres of distill edg’%@%@g‘?%%
molar, pH 7); 30 Solution 2 - 8.57 g. NaH2POQ4 is dissolved in 2,480 m . of
distilled wWatchide anypfdribin@ibniof Réplikdn SequedceNAERIA ih $hetthslanh vadingn - 2480 i

of distilled water (0.05 nolar, pH 437); 59 WD 02/ 085093 PCT/ US02/ 09240

Sol ution 4 st®8. 65 g. of NaH2P04 is dissolved in 2470 m distilled water

0.175 ol af): Solution.5 - 10L 6 &.0f-NaH2PQ4 is. di-ssal in 2455 m
éli stilled wwé’i‘ ? ﬁtfﬁg%}‘%e% &t @ﬁ%%%?@%ﬁ?ﬁﬁ%i@ﬁ%‘#@sﬂgdi ssol ved
in 2465 of qidl tht ROHRIAE vadeineQréBntHesizbyi and plothodSidctidignchénica? 83. 63 g.

of 80% phosphoric acid (113P04) is made up in 2460 m of disti]led water
(1.0 ol &, sprhesisgnd ojolerplar biplogxicekpiquesdnaieding clopngexpeession i 2 hetune, is

d onto j | ) 0 | j ' i
o300 i orISBRsRRIH enshbul Bl R MarlcBRo daibc w8, 2,7 75 “onio’
the col um. phftReeuticaldy) AcetRbisie Chrriet i anfift defdringidesl indadela divpdpgawd for

protein content at OD 280 until all of the protein to be renoved with
Sol ution 1 Haibodwesactiemthoretp.f Conaralie theglosrsn is abopin-1 88 toabantdf@e. applied to

the col um, |l owgd in.suc i f i c .4 7 until al
of the prot giﬁlS m}egﬁn%aéﬁ‘%gg&?g‘ﬂ%\%%gﬁwﬁﬁ%géﬁeﬁg%#g?ﬁ%%%}%eﬁemved from
the col gon. flpe@fek iy Bme dififFiHe/ct, bRNpaftiilLlyqRIEh idweshel b adrypied agai nst
phosphate buffer, the protein content determ ned of both dial ysand and

di al yzate, &Aargssieat.anal yzed by gel el ectrophoresis. One or two bands of
peptide or protein of nolecular weight between 3,000 and 25,000 Daltons
are obtained in Solution 7. For exanple the al gae Caul erpa 20 nmexi cana,
Laurenci a obtura,  Cl adophexa prolifera, - Sargassum nat ans, Caul erpa
verticillata, Halimeda tuna, and Penicillos capitatus, after extraction and
treatment as above, all denonstrated in Solution 7 eluates sharp peptide
bands in this nolecular weight region with no contam nants. These Sol ution
7 proteins or their eluted bands
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are hydrolyzed, and the am no acid conposition determ ned. The Rt ggﬁs §9
25 obtai ned, which have a |ysine conposition of 6% or greater ar YR p i KBS
precursor s, y%ﬁe Repli ki n peptide precursors are then determ ned for

ani no aci dOIGIEIEe and the replikins are determned by RGHESINER and
mass spectronetry as detailed in U S. patent 6,242,578 Bl. Those which
fulfill the criietisaldebtdked by the " 3-point- recognition” nethod are
identified as Replildns. This procedure can also be applied 30 to obtain
yeast, bacterial and any plant Replikins. 60 1 5 SEP 20015 WO 021085093

PCT/ US02/ 09240 I rAlS: ; f#ﬁ! ng H} r.actd on,and.col umm
. chromat ographycga}é%gfa |1§%11H%§e 0ds” as g‘géfv%eg i:}aﬁfﬁg)ﬁ'opo’t%a bé’gg,s&ﬁleullol kens in
virus-inf ecteilisesnpdsiage isolated and identified. c) Tumor cells in vivo
and in vitro tissue culture [1091 Using the sane extraction and col um

chr onat ogt aphy {13 ébleastone lysingesidigJocgtedsirotpden esidyestivom aseppad Iywéns i kin in
t J Sy £ i fie _ ¢
of At ocyt et PRl ARt AR HelduE ang Pk ST EipediindS T PACTIES"S

10B) isolated fromglioblastorna tunor cells in tissue culture, MCF7
manmary carcin ells in tissue culture, and P3J Lynphorma cells in tissue
culture each t&gg%léd The pspilgotickim)l Wheatin e pratife 1k PreSEY &t R &BPEEING t h | ysi ne
content of .%ol % and 6.5% respectively. Hydrolysis and mass
spectromstryS o} An:g}lg/coa%' as described in Exanple 10 U. S. 6,242,578 131
produced@ he am no acid 15 sequence, ykagvafffikkndiide the

16-nmerReplildn,, EXAMPLE 2; [ 1101 As _an, exanple of diagnostic_ use of

Replikins: Agl {lagn podmantibpdy that sperificatlyhmdsde aninfluenza yiea paafident i gen t o
‘capture and gghantd kidd SR TR iaﬁﬁq : a2l It resent in
serum f or diSa nosti c péﬁ%oseggg?@%gs S %&:&%ﬁﬁg@%ﬁg@%ﬁ%%@%@ of U S
6, 242, 578 B residyelodated’mx trice xminpl aeidaksiting funod sccondlysiaé resfdef @)ab attach to
Repli kin for abel.ing, nutriti | or structive purposes: Injection of
the 16-mer é@aﬁ*‘?’}?ﬁ’ﬁsqr}ﬂ?e esl %BF‘%%FU@W%%@@H?W@&B?%M fic antibody to the
16-mer Replikin is shown in Exanple 25 6 and Figures 9A and 9B of U. S.
6,242,578 Bl .

Claim 4. The antibody of claim 3, wherein said antibody specifically binds to an

{

- influenza virus peptide present in an emerging strain of mfluenza virus.

Claim 5. An antibody cocktail comprising a plurality of antibodies, wherein

20  each of said antibodies specifically binds to an influenza virus peptide sequence

having from 7 to about 50 amino acids comprising (1) at least one lysine residue
located six to ten amino acid residues from a second Iysine residue; (2) at least one

histidine residue; and (3) at least 6% lysine residues.
25 Claim 6. The antibody cocktail of claim 5 wherein the plurality of antibodies
each independently and specifically binds to a Replikin peptide sequence present in

an emerging strain of influenza virus,

Claim 7. A composition comprising the antibody of claim 3 or claim 4 and a

30 pharmacentically acceptable carrier and/or adjuvant,
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[112] As an exanple of the use of agents to |abel Replikins: The use of
antibodi'es to the 16-mer Replikin to | abel specific cells which cbrit &tf 208
this Replikin is shown in Figure 5 and Exanple 6 of U S. 6,242 578 Bl.
[1131 As SNO&¥U¥Be of the use of agents to destroy Repli BCAUSORse of 3
0o antibodies to the 16-nmer Replildn to inhibit or destroy specific cells

1 D501 g s e BT S 0, 1
sequence datphaiactwtizhily eseptbble pidieentorddfuwianhienaggl utinin  protein or

neur am ni dase protein for the presence and concentration of Replikins is 5
carried out by visual scanning of sequences or through use ofa conputer

oy o9t am basedciy o1, Rkl &260805% Lo AL B Lset Wi hsien, 50! ates

of influenza virus™ are obtaine

i nf | uenzas heepijdy oficiaimrt mdd/pharmarentically acatptblaraptiai andios adjotamt.ned by any
art known nethod, such as by sequencing the hemaggl utinin or neuram ni dase
gene and deriving the protein sequence 10 therefrom Sequences are scanned
for the presengg:ofinn ' '-p&i] I [ Renl s kiRsisover time and
concentration gd" égli F% lf#ﬂéac p:E’go gt"\g? %pwag‘%rgoﬁﬂé%%’htﬁﬁlg Replikin
sequences arngdnseeveddn b sdinofiirfluendahérua dorrud laasi thocamisantes yedad iacladeig f rom
isolates at an earlier tinme, such as about six nonths to about three years
earlier, prBRfUES AT a that are used to predict the energence of strains
that are;gyost likely to 15 be the cause of influenza in upcomng flu
seasons, and that formthe basis for seasonal influenza peptide vaccines
or nucl ei ¢ aci Glairadéd Avthempagic.cofipsstivatompricfg a piurelity of Behtadinifluenza
concentration, parijcularly a_stepw se increase Lpn concentration of

Ropl | Ki ns. i r¥1is BFRACES Gachdking fromf 1o ARBLo0 FRIH 2eifs BEBESPEA of about si x
months to - aboyh i REES ¢ B 1 GiddSiPtoeR dstdiR 0 SEROMENGR: Of the
strain as a |i§2|ay cauls'}e 0 S%CPIE?‘fuenza epi%er?lﬁz: or pandem cg}i n the
future. 1115gsifep(d)delessiont histidine residnkrpant (3} atdehst $&6lysac visiisss,based on t he
Replikins_ observed in the energing strain are generated. An energing
strain i$2i den%qdfq]g&nggceupwilyﬁ: a??let)‘fanil‘?ﬁl uenza virus having the hi ghest
increase in concentration of replikin sequences within the henmagglutinin

and/ or neuram ni dase sequence during the time 25 period. Preferably, the
peptide or nucChinm 1&ciltte twrapeniic ¢anivaitiod of slabn lilngharelo st keast one of the

plurality of influenza virus peptides is conserved in the influenza virus

hemagglutinin amino acid sequence for at least two consecutive years including the

20 current year,

-Claim 13.. An antisense nucleic acid molecule complementary to an mfluenza
virus hemagglutinin Replikin mRNA sequence, said Replikin mRNA sequence
 having from 7 to about 50 amino acids comprising
25 (1) atleast one lysine residue located six to ten residues from a second lysine

- residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.

Claim 14. An antisense nucleic acid molecule complementary to the coding
strand of the gene or the mRNA encoding influenza virus hemagglutinin, wherein
30 said antisense nucleic acid molecule is complementary to a nucleotide sequence

present in an emerging strain of influenza virus.
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_R_epl i kin sequences that are observed to be conserved in the energing
strain. ~Conserved replikins are preferabl y those Replikin sequ@rﬁ:@g@vﬁzb&h _

are prese int hemaggl uti nin or neuram ni dase protein sequence for
about tm%ggﬁgssﬁsﬁd preferably |onger: The vaccines may Pﬁyﬂg@é"s‘é‘*?y

combi nati on of Replikin sequences 30 identified in the emerging strain. 62
15 SEP 2005 VOI427/1883088hBEef 8034 iRR M inirkiR]sydteh of 8 Gahiest tﬁ?%&hﬁé' on, the

Replikin peptide or peptides identified as useful for an effective vaccine
are synt hesiagdepdiss tamfineazagas comprising admisistsring ap cffesiivermowiwt efd nol ecul ar

bi ol ogy tec 'ﬂ% I i Ry . exXpressi.on.in host ell and
purificati pEgH{S er zf’orl%tﬁ*@#ﬁleeﬂ%evﬁuf #ggngg?ge@ﬂgﬁ%%@maﬁm %%é’&t %f?xﬁmg 5

phar maceut i eeids yomphsn Ahhlesdbhid Biink fesille BIRLMExA6 1@ Ahin0dcidGedidthdce a

t herapeutic antibody reaction thereto. CGenerally, the dosagﬂe is about 0.1

ttg to atoutfoppa gepond fysingresidys; (2)ai lgeshore histidinaresitlae; snd (2raildagt &dni ni st er ed
to a patientyd fgﬁ?'ges thereof prior to the onset of "flu season." Influenza
flu season gjenera y occurs in late October and | asts through late April.
However, the vaccine maybe -adm nistered 10 at any tinme during the year.
Preferably, the influenza vaccine is adm nistered once yearly, and is

based on Repl i laﬁnééq%ﬁ’l@é@oélﬁ’%lﬁ%é? wernsin the atdeast oneRep!ie pentidiiy

conser ved '?’résgﬁiﬁrfﬁﬁﬁhﬁgﬁﬁfsrh@ﬁaﬁgg%ﬁdiﬁ' llolfb%gza virus. Another preferred
Replikin fo rncluston 1n an 1 nfTuenza vaccine is a Replikin denonstrated
to have ¥e-energed in a strain of influenza after an absence of one or

nore years. 15 FXAI\/PLE 4 [118] Anal ¥si s of sequence data of isol ates of
. Pl asnmodi um f al ERFRAdmiasmciiodof clapn 13 wherspat iqstong of theatlspttrne i on of

"Replikins i TANC-Te ' L Bg-0f o rough use
of a conput Z{reﬁgirh%é)r%gnn(%gggée%&gﬁéyﬁ%%ﬁ%%ﬂ%?@?lgé%éﬁ}l?%ﬁ%gﬁrt%% escri bed

her ei n. | soltab eenseéutiFk Fearndnelndifi@iteicpaentiyear e obt ai ned and the amino acid
sequence of the protein is obtained by any art known nethod, such as by
sequenci ng the gene and deriving the protein sequence therefrom Sequences
are scamed fEhihh8 AASBOSE RecRoPhd Hifisna ¥k k1o dhsifle Bl 4! NS, over
time and 25 concentration of Replikins in each i'sol ate. I's information
provi des datinfluehst viausevaceis@cbmymisigy m t he basis for anti-nmal arial peptide

vaccines or nuﬁB eolb%a:izgglg gt lge?s% gge isolate of each strain of a plurality of strains of

influenza virus,
: (2) analyzing the hemagglutinin amino acid sequence of the at least one isolate
20 of each sfrain of the plurality of strains of influenza virus for the presence and
concentration of Replikin sequences,
(3) comparing the concentration of Replikin sequences. in the hemagglutinin
* amino acid sequence of the at least one isolate of each sirain of the plurality of
strains of influenza virus to the conceniration of Replikin sequences observed in the
25 hemagglutinin amino acid sequence of each of the strains at at least one earlier time
period to provide the concentration of Replikins for at least two time periods, said at
least one earlier time period being within about six months to about three years prior -
to step (1), '
(4) identifying the strain of influenza virus having the highest increase in
30 concentration of Replikin sequences during the at least two time periods,
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vaccines. [119] Peptide vaccines or nucleic acid-based vaccines based on__
the Replikins observed in the malaria causing organismare generhﬁb&;? 2005

Preferabl the_&epti de or 3 0 nucleic acid vaccine is base ook
i ncl udes  2KY "#&YPki n sequences that are observed to be préseht”giiy
surface antigen of the organism The vaccines may 63 1 5 SEP 2005 WO

02/ 085093 PCTI(Sp9aLABAAR 14aBtnien B BQRACOPicsEN i froBlBbidrdmisaay oS

identified in the malaria causing strain. ] For vacci ne production,

t he Repl i ki wipepeptide idsntifiedpinisthpd4) abonmt isdlated peptide fufmalugion ngR ef f ecti ve
vacci ne are.synt hesi zed by any nethod, including chemcal 5 synthesis and
nol ecul ar biBIEH5F YEEAATY%s, " i ncl udi ng cl oning, expression in a host cell
and purification therefrom The peptides are preferably adm xed with a
pharmaceutically acceptable garrier in an anmount determined to induce a

t her apeutd c. a@lkeinbd8y Thewethcorf tlhisn &8 svherim thedRepjikin ssauanss gonsagvedbout 0. 1

g to about 10 . 12 Then mal ari a vacci.ne i ]gé Lnj stered to
a patient i Orr?ggeéstl%o?%%’8?se§?m%?ﬁs73ﬁ‘?@”ﬂmﬁﬁrgﬁqﬁé ]g%'%gkré’ﬁg pali’gti cularly
prior to tr %{cﬁ&%@t Mot Rih Reblili8 B¥hieAbdBiHoentBttichTuBhL 110 Feal¥Dwd 285093
PCT/ US02/ 09240 at is clained is: Caim1l1l. An isolated influenza virus
pepti de havipegodsr om 7 to about 50 amino acids conprising 5 (1) at |east

one |lysine residue |ocated six to ten residues froma second |ysine
residue; (2) at |east one histidine residue; and (3) at |east 6% ysine

resi duestp O ai Qlagn 26hehPaRitiod®f elhirk 1 8 iwheteirestep (5)tapturpliptof®eplilsnpr esent in
an energing strain of influenza virus. 10 Cdaim3. An antibody that

speci fi cal | ywedrieness is selegtedi nf | uenza virus peptide sequence having from?7 to
about 50 am no acids conprising (1) at |east one lysine residue |ocated
six to ten am no acid residues froma second |ysine residue; (2) at

- Claim 21. A method of making an influenza virus vaccine comprising
(1) identifying a strain of influenza virus as an emerging strain,
15 (2) selecting at least one Replikin sequence present in the emerging strain as a
peptide template for influenza virus vaccine manufacture,
(3) synthesizing peptides having the amino acid sequence of the at Jeast one
Replikin sequence selected in step (2), and
(4) combining a therapeutically effective amount of the pepiides of step (4) with
20 aphamacentically acceptable carrier and/or adjuvant.

Claim 22. The method of claim 21 wherein the at least one Replikin selected in
step (2) is conserved in the influenza virus hemagglutinin sequence for at least two
consecutive years, including the current year.

25

Claim 23. A method of identifying an emerging strain of influenza virus
comprising :

(1) obtaining at least one isolate of each strain of a plurality of strains of

influenza virus,
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._.I_\east- one histidine residue; and (3) at |least 6%l ysine residues. 15 Caim

4. The antibody of claim3, wherein said antibody specifically biﬁdsgpo?@%
i nfluenza virus peptide present in an energing strain of influenza virus.

Cl ai m 5. Aﬂoﬁﬁ??gﬁdy cocktail comprising a plurality of aRCFBSMHEUO wherein
20 each of said antibodies specifically binds to an influenza virus peptide

sequence havi n@) faaafzifg R 1RRMELTHRHPIHNG 281disBfucf B ths hilBast dde iB8latbeast one
|l ysine residue located six to ten am no acid residues froma second |ysine

resi due; (2)ofgtchistaigof replutalitt ¢fhtrainsof ifthgaza vard ferdhe gresensgsed 6% | ysi ne
resi dues, 25c c a%r%[m 6. ?e. nt | boglé cocktail of claim5 wherein the
plurality of “BPisissoddep Y dEBendent |y and specifically binds to a
Replikin pepti@dy coopHensteRbeSRRoNof RépIIRIESGhdiBesintBé RerRdgplulihinienza
virus. Claim7. A conposition conprising the antibody of claim3 or claim4

and a 3 (Frirmecabishenselof theot dgpstoncdsalate of each ahaingd thappluwdiftofl 65 C 15 SEP

2005 WO 02/ P 02/ 09240 O ai m 8. onposition c risi t he
2Nt body cockiar PriBarE Vs o condaaion R RRE SR R R Tt
carrier and/emaggitiii®Rinindeai $8q8encd dfeehogTany iGN RPBhdt 086 e RimeSi NY t he
isolated influenza virus 5 peptide of claim1 and a pharmaceutically

accept abl e @& Brprevide the caagamration ofRepliusdor afieast e pe peredscsiddbsi ti on
of claim9 ' . .de .S __cONS [ raj ' za virus
For at | castoFriieeiLabERbnos pime iRRF AInSE o tpRis3b Bl fpe W ABRET Y
11. A they apeskp ()cmdposi tion conprising a plurality of isolated influenza
virus peptides each having from7 to about 50 am no acids conprising (1) at
| east one |ysi R idesifing thestainef miluenes viranhaving the ighestararepse Bicond [ ysi ne
resi due; (2) L gast 1Stk gl i : @Bpi‘ -east- 6% | ysi ne
resi dues, 15002%168 a %hoa?ﬂ{r]ragceusgle@g%qr&gs %@@gpq#g%}lle car ?%%rg.&)e%ﬁ?%i m 12. The

t herapeutic conposition of claim1l wherein at | east one of the plurality

of influenza virus peptides is conserved in the influenza virus
Cfaym 22. Rn intluenza virus vaccine comprising at least one %solated Replikin

15 present in the hemagglutinin protein of an emerging strain of influenza virus and a

pharmaceutically acceptable carrier and/or adjuvant.

Claim 25. The influenza virus vaccine of claim 24 wherein the vaccine
comprises a plurality of isolated Replikins.
20
Claim 26. The vaccine of claim 24 wherein the af least one isolated Replikin is

conserved for at least two consecutive years in the emerging strain.

Claim 27. A method of preventing or {reating influenza virus infection
25 comprising administering to a patient in need thereof a vaccine comprising at least
one isolated Rephkm present in the hémagglutinin protein of an emerging strain of

influenza virus and a pharmaceutically acceptable carrier and/or adjuvant. .

Claim 28. The method of claim 27 wherein the vaccine is administered prior to

30 the onset of flu season.
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hemaggl utinin am no aci d sequence for at |east two consecutive years nag
i ncludilngthe 20 current year. Caim13. An antisense nucleic acill5 Spf 2w
nol ecul e conpl enentary to an influenza virus henmaggl utinin Replikin mRNA
sequence, ¥QiPAORH i | an nRNA sequence having from 7 to aBSTUSBEYAH no
acids conprising 25 (1) at |east one lysine residue |located six to ten
residues from g1 38000 crHeYdtRS of B Surtheoolprikif SdmBREerHoSdnl £ti0Ralr €51 due;
and (3) at least 6% ysine residues. Claim1l1l4. An antisense nucleic acid
nol ecul e comgemnmentary to the coding strand of the gene or the nRNA
encodi ng influenza virus hemagglutinin, wherein 3 0 said antisense nucleic
acid nolecule is conplenentary to a nucl eoti de sequence present in an

ener gi ng strai 0]/ F00ftha/@emad bF Elbin 2P GhRinIEE 2Bl 280t 1§ 2hASR9E.

PCT/ US02/ 09240 Cl aim 15. A nethod of stinulating the inmune system of a
subj ect t® produce antibodies to influenza virus conprising adm nistering

an effective appunt,.,of..at east .one..d | ated inf.l uenza. virus i kin
peptide having WIY %_%ﬁﬁowfh‘%ﬁm%i Svaggﬂ%?ﬁlg?rﬁas.e%ep@ﬂl east one
lysine resi dHf Ha9BadresbnSdrved i theEn@BINB Airdiifel 41 eGkcHbBE: dnefyeein a . second

| ysine residue; (2) at |east one histidine residue; and (3) at |least 6%
| ysi ne resi.dues. Claim 16. The nethod of claim 15 wherein the at | east one

Repli ki n pepti . present in.influe frus he i rotein. 10
Claim17. The g«@%"ﬁ?& d‘% AP oé?pé}%ﬁ“%a# Elagtaos?? ?%ﬁoﬁq%’ﬁééﬁg | east one
Repl i ki mpephldjring réslikaeiniespiafmadtufiRlydbaptabld @iderof influenza virus for
at least two consecutive years, including the current year. 15 Caim18. A

met hod of selecting an influenza virus peptide for inclusion in an

i nfl uenza virusgVacei Ng. CONRL i Si i.ni : solate of {
each strain of %AM%IC%’ gﬁet"g‘/’“%e §¢°ﬁ%#l?(§?“%&1%]ﬁ%|a e?\%&vogﬁéssf’% E gf anal yzi ng
t he hemaggl %j@M ; imci d sequence of the at | east one isolate 20 of
each strain of the plurality of strains of influenza virus for the presence

and concentration of Replikin sequences,
15 - . Claim 34. The vaccine of claim 33 comprising overlapping Replikins.

Claim 35. The vaccine of claim 33 wherein the Replikin is present on the
merozoite surface or within the parasitophorous vacuole of the Plasmodium
falciparum.

20
. Claim 36. . An isolated Plasmodium falciparum peptide comprising
(1) at least one tysine residue located six to ten residues from a second lysine

residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.
25 Claim 37. The peptide of claim 36 comprising overlapping replikins.
Claim 38. An antibody that specifically binds to a Plasmodium falciparum
peptide sequence having (1) at least one Iysine residue located six to ten residues

from a second lysine residue; (2) at least one histidine residue; and (3) at least 6%

30 lysine residues.
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(3)-.conparing the concentration of Replikin sequences-in the hemaggl utinin
am no acid sequence of the at |east one isolate of each strain df 5t hgp 2005
plurality @f ﬁt rains of influenza virus to the concentration of Replikin

sequences BBSEPPLY i n the 25 hemmggl utinin amino acid seqBeREE24ach of

the strains at at |east one earlier tine period to provide the

concentration OfanRRepl At B8ibbaY catkialiRa@pridi®a phfBitPEf infillsdies Hieredt | €ast
one earlier tinme perjod, being wthin about six nonths to about three years

prior to steash¢fihe plumlity gbwtibpgienspecificalstindsio atPlasodivemfdeiparimms havi ng
t he hi ghest _j.hg i nt.rati . Repl 1 ki.n. sequences during the
a1 oaat - tud iR Sk il EAERRGRY yBe G S Rsaty g BT R8BS 00200 5)
sel ecti ng atfrdneasdcond bysRepkiifing) (HQELaN 6fe Petditdiesidie;lahe (St &t ddatt 9% 1 nfl uenza
virus peptide . identified in step (4) as an isol ated peptide for inclusion

in an infl JB#eIeYdyess vaccine.” O aim 19. The nethod of claim 18 wherein
the Replikin sequence is conserved for at |east about two consecutive
years within the strain of influenza virus having . the highest increase in
Repl i ki n seque@hémdondecdmypdsitivn cdinptisige theantbody@@slinh 88 of hfkbodper i ods. 10
Claim20. The nethod of _clajm 18 wherein in step (5) a plurality of
Repl i ki n séﬁ%ﬂi%é%l?lgl%%%%weap?ﬁlmp%l%t hod of making an influenza .
virus vaccine conprising (1) identifying a strain of influenza virus as an
energing strain, 15 (2) selecting at | east one Replikin sequence present in
the emerhd ng sChaandlad\ methodpf stitaulbibiithaineming systail ofasabjevt to pfodwaeci ne
manuf act ur e, .g&i.s nt I?esi zj.ng peptides having the am no acid sequence of
1espig qﬁz}z

the at |east®™ TpHEipg adminggiing o the syhiget @ conbi ni ng
L : , ‘ : i . 4) with 20
a therapeut i@l aﬁJuﬁP&{)fllﬁea%M@laModng;a?%ﬁrggﬁep%%&Q (4) wit a

phar maceutically acceptable carrier an alrm 22. The net hod
of cl ai m 21 phlwmastuwticaly acieptablestirizne Repli kin selected in step (2) is
conserved in the influenza virus hemaggl utinin sequence for at |east two
consecutive years, including the current year. 25

15 Claim 42. The method of claim 41 wherein the Replikin is located on the
merozoite surface or within the parasitophorous vacuole of the Plasmodium

Sfalciparum,

Claim 43. A method of preventing or treating malaria comprising administering
20 to apatient a therapeutically effective amount of a vaccine comprising at least one

Plasmodium falciparum Replikin and a pharmaceutically acceptable carrier. .

Claim 44. ‘A method of detecting the presence of a contaminating organism in-a
body sample or environmental sample comprising
25 1) isolating nucleic acids from the body sample or environmental ‘
sample;
2) screening the nucleic acids for the presence of a replikin structure; and
3) correlating the presence of a Replikin siructure with the presence of
the contaminating organism.
30
Claim 45. The method of claim 44 wherein the body sample is blood.
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Claim23. A nethod of identifying an energing strain of infl UenZAarV-é’EEJJISﬁ -
conprising (1) obtaining at |east one isolate of each strain of! & »t! 2085
plurality of strains of influenza virus, 68 WD 02/085093 s 5 S EP 2905
PCT/ US02/ C¥94YOF5%8 anal yzi ng the hemaggl utinin am no aci d PEEGIRERBR4GT t he
at least one isolate of each strain of the plurality of strains of

i nfluenza virugyfarast > , E ot likin sequences,
(3) comparing ?ﬁ%ﬁggh%:%f&?g?%n o‘?&glegptpgﬁ%ﬁeé%%fgﬁc%é‘%ioﬁﬁ?%ﬂ(herraggl utinin
5 am no aci ceosspaisieg drensidrotitea génel emasding ar enmohahayingfa maphidetioh faictionin t he
plurality of_ strains . of 'infl uenza. .yjirus to the concentration of Replikin
sequences obLEPREAYSRAVE eaﬁé’l’?ﬁ%@? ‘no aci d sequence of each of the
strains at at |east one earlier time period to provide the concentration '
of Replikins for at least two tine periods, said at |east one earlier tinme
peri od be$ng wCldwnr7aFbemethod ofivlairh st6twheadin the drigaen yeafwdplandr 10 to step .
(1), and (4) identifying the strain of influenza virus having the highest
increase in concentration of Replikin sequences during the at |east two
time periods. Gfh1824he ARikol'of BRIAACKIHektin YREGL DRk WPHESHAg, at | east one
isolated Replikin 15 present in the hemaggl uti %I n proteln of an energing
strain of influenza virus and a pharmaceutically acceptable carrier and/or

adjuvant. daim25., . The inf zg, Vvir vacci ne of cl.aim 24 reip the
vacci ne conpri g@négpl‘&’é&a{ﬂa?&c‘%@&” Bas R@E‘E@W?@S%%%7m]§€&§%e

vacci ne pf Cinsihdhelds WBIBAREN the at | east one isolated Replikinis
conserved for at |east twdo consecutive years in the energing strain. Caim

27. A net hod ofl)pt lsesioné lysinoresiduedocateyd sinfd igemesadues from 4 secend lysine 25
conprising adm.ni s{erjng to. a.patient in d. thereof a vacgcine conprising
2t Teast | oments A eb et pRifRE et M G5 ALlont rEyPRe I dhr of el n of an
energing strain of influenza virus and a pharnaceutically acceptable

carrier and/or adjuvant. Claim 28. The nmethod of claim 27 wherein the
vacci ne i s adnClaimt58r dde pestide of olaim 49 wherein the peptide has the amino acid

15 sequence as set forth in SEQ ID NO. 91.

- Claim 51. The peptide of claim 49 wherein the peptide has the amino acid
sequence as set forth in SEQ ID NQO. 92.

20 Claim 52. The peptide of claim 49 wherein the peptide has the amino acid
sequence as set forth in SEQ ID NO. 93.

Claim 53 The peptide of claim 49 wherein the peptide has the amino acid
sequence as set forth in SEQ ID NO. 94.
25 .
Claim 54. The peptide of clain:} 49 wherein the peptide has the amino acid
- sequence as set forth in SEQ ID NO. 95.

Claim 55 The peptide of claim 50 wherein the peptide has the amino acid
30 sequence as set forth in SEQ ID NO. 96.
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30 the onset of flu season. 69 WO 02/ 085093 PCT/ US02/ 09240 Cl ai m 29. The
met hod of claim27 further conprising admnistering an antivirall fagémt 2005
Cl ai m 30. ‘&g_e nmet hod of claim 27 wherein the antiviral agent is

gancycl ovi¥O'%%%i m 31. The nethod of claim 27 wherein t RETESOHG%RE
conprises a Replikin that has been conserved in the energing strain for at

| east about- on€las3s. T&g&ﬂﬁd%%fcﬁxﬂabwﬁe?@iﬂﬁ%ﬂeﬁﬁdmé Ahilg .8 | east one
i sol ated Pl asnmodi um 10 tal ci parumreplikin and a pharmaceutically

accept abl e &aguepesas sgf HrMBEEQIRINGa®Li ne of clai m 32 conprising a
plurality of Plasnodium falciparumreplikins. 15 Caim 34. The vaccine of
claim 33 conprising overlapping Replikins. Caim35. The vaccine of claim
33 wherein t heCRepBTKThe péptideds 6Rim 29 wWhifein IRIRERIL B Y fAG6 Q8 W thin the
par asi t ophor ous vacuol e of the Plasnodium falciparum 20 Caim36. An

i sol at ed Pl #eqnsasaanseioethpaPBRIPA0I M conprising (1) at |east one |ysine
residue located six to ten residues froma second |ysine residue; (2) at

| east one histidine residue; and (3) at |least 6%l ysine residues. 25 aim
37. The pepti d€laixh 58] aAmisvlateDsmdll Soxnen@MRpLAPEIRS stk 718 abdak 30 M 38. An
anti body that ,specifically binds to a Plasnodi umfal ci parum peptide
sequence ha®migp go1ds iggludliBgst one |ysine residue located six to ten residues

froma second i i : _ l.e n i stidine residue; and (3)
t east oo GO BESLANS ratenb 18ron 3Rl 0Bt 3 Ser B afr
PCT/ US0 2109 246} €2) o 1385t oARhisidin® fedidue 0alal (3) bt 16R0BY4 Igdindregidmsur al ity of

anti bodi es, wherein each of the plurality of antibodies specifically binds
‘to a Plasnodium fal ci parum peptide sequence having (1) at |-east one |ysine

'resi due | ocat e@,gh %ot %%gﬁgghga%%sét gg;s@@fé&%idelh\éﬂh%emﬂigosécq e; (2) at

| east one histirdine resi
sequence as set forth in SEQ ID NO. 99.

15 - Claim 60. The peptide of claim 58 wherein the peptide has the amino acid
sequence as set forth in SEQ ID NO. 100.

Claim 61. The peptide of claim 58 wherein the peptide has the amino acid
sequence as set forth in SEQ ID NO. 101.
20 '
Claim 62. The peptide of ¢claim 58 wherein the peptide has the amino acid
sequence as set forth in SEQ ID NO. 102.

Claim 63. The peptide of claim 58 wherein the peptide has the amino acid
25  sequence as set forth in SEQ ID NO. 103. |

Claim 64. An antibody that specifically binds to a Bacillus anthracis peptide or
polypeptide sequence comprising from 7 to about 50 amino acids including (1) at
least one lysine residue located six to ten amino acid residnes from a second lysine

30 residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.
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5 lysine residues. Caim40. A conposition conprising the antibody of claim
38 or antibody cocktail of claim39 and a pharmaceutical conpositiso6EP188%
Claim41l. A nethod of stimulating the i mune system of a subject to produce
ant i bodi eVQ 828458 hodi um f al ci par um conpri si ng adni ni st er PAFPHPHY subj ect

an effective ambunt of at |east one Plasnoduun fal ciparum Replikin and a

phar maceut i cal ¢85 e RLARLBodBAEEI compriGh@h Phufdity JhaiBBaieg defeiss! ai m 41
e

wherein the Replikin is |ocated on the nmerozoite surface or within the
par asi t ophorathsofisaidiantibodiés spheifipallyshindt tomBacdlus ppdirasia pephidé b 43. A net hod

of preventing, or treating nalaria conprisin dm ni st gr.i . 2 0 a
patient a tﬁﬁ‘ﬁgﬁ&"{#f&%ﬂe}l EFREETY °%ﬂﬁt’wg?&m&&(ﬁén@g%ggﬁ#g at | east
one Pl asnmodigyd drligdimsvebituddRRhicl bt 1886h Mikd AARERIES Bah! dscas@apinbl e
carrier. Claim44. A nethod of detecting the presence of a contam nating

or gani sméi nzesidusp(®) ablgagtiope bistiding irssidweranddB) adenst &t dinmriesivey. 25 1)

I sol ating nucleic acids fromthe body sanple or environnental sanple; 2)
screening the nucleic acids for the presence of a replikin structure; and
3) correl atingctlalif 68 AReMGEBodf that dpeditibdlybitdsie'a bMal pik tind Rptige @sence of
the contam nating organism 30 Caim45.° The nmethod of claim44 wherein the
body sanpl e polyptittisisdequrncd engrisignien Ao ebyw §8 egdnorciisurdeding A6t ¢ ai m 46.

A net hod for_increasing t.he, replication r.ate.of ' isin
ranst or mi nd?att S TEEdRR poald s el oyt i Kesiiber M stchad RERE 1 N0
the organ smesdieh(Blat e85t Dhe Bidhdine pésiddeNardl (B) AlleHsE6% Jystheeidded. The net hod

of claim46 wherein the organismis a food plant. Caim48. The nethod of
claim46 wherein the organismis a rice plant. Claim49. An isolated

el udi mg- (1) G s Pt EoFOLRok B Mgt £ bRV B o eict BRSO 7 oy

a second | ysa#teof said antibodies specifically binds to a small pox virus peptide or polypeptide

sequence comprising from 7 to about 50 amino acids including (1) at least one
15 lysine residue located six to ten amino acid residues from a second lysine residue;

(2) at least one histidine residue; and (3) at least 6% lysine residues.

Claim 68. A method of stimulating the immune system of a subject to produce
antibodies to Bacillus anthracis comprising administering an effective amount of at
20 least one Bacillus anthracis peptide comprising from 7 to about 50 amino acids
including (1) at least one lysine residue located six to ten amino acid residues from a
second lysine residue; (2) at least one histidine residue; and (3) at least 6% lysine

residnes.

25 Claim 69. The method of claim 68 comprising administering at least one peptide
selected from the group consisting of SEQ ID NO. 91, SEQ ID NO. 92, SEQ ID NO.
93, SEQ ID NO. 94, SEQ ID NO. 95, SEQ ID NO. 96, SEQ ID NO. 97, SEQID
NO. 98. and combinations thereof.

30 . Claim 70. A method of stimulating the immune system of a subjectto produce

antibodies to small pox virus comprising administering an effective amount of at
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resi due; (2) at |east one histidine residue; and (3) at |east 6%/ ysine
resi dues. Claim50. The peptide of claim49 wherein the peptidg Baggphgmﬁ
am no aci dw ]Ogmga%%ence as set forth in SEQID NO. 91. daim51. The
peptide of VI wherein the peptide has the anino aci BECTUSHMEMYe as set
forth in SEQ ID NO 92. 20 daimb52. The peptide of claim49 wherein the

peptide has lehe oagkmell et virnsSRAtid Genintgeon Pkd dhounsdnb M@ 93. O ai m.53
The peptide of claim49 wherein the pepti.de has the amno acid sequence as

set forth i rinskdngdl \leaghonedysing rgsidpslocatyhsix feisnaminasridyesidwsfoomper ei.n
h i d 864 , f ' | D NO.  95.
L1 Dept ! do iiud BEPHLINCAS) AP HANARA RS Rle MO L ATRB ARAC 2%,

0 sequence assige¢s.forth in SEQ ID NO 96. 72 15S P 20 WD 02/085093

PCT/ US02/ 09240 Cl aim 56. The peptide of claim49 wherein the peptide has
the anminc®acid sequence as set forth in SEQ ID NO. 97. Caimb57. The

pepti de of cl ai:dgj#g, | t(pﬁ ) i - ence as
set forthin S %moﬁ{e%ah%%%j nﬁg@ﬁ%ﬁ%@@g&%& %%{éf)%n{’n?erl%ge pepti de
conpri sing fframille groupbamsisting) of SO AD NE. s SBEINNON G0, ISEQID Neasip1pne

| ysine resid I ed six to ten residues froma second lysine 10

resi due; (2)§§QI§§\§@1%§E@&N& h@S anskgombinatignethersof. ot | east 6% 1 ysi ne
residues. Caimb59. The peptide of claimb58 wherein the peptide has the

amno acid sequence as set forth in SEQID NO. 99. 15 Caim60. The
peptide DI cl aidtibB720hen entiseriss auglejttacidenblaculé fenplemenaratd dmRIeguence as set
forth in SEQ | D,NO #é’o’gld‘?'a %i m 61. The peptide of claim58 wherein the
_peptide has tedingadgcdes grihecg RoamReride cmPrEBeReRIRISIEgRISe N, 101, 20
"Claim62. Th&nﬂﬁgtiﬂg%rgﬁ & Lﬁu@gém%ﬁsqn&&ﬁngept i de has the am no acid
. (1) at least one lysine residue located six to ten residues from a second lysine

residue; (2} at least one histidine residue; and (3) at least 6% lysine residues.

15 _ _
Claim 73. An antisense nucleic acid molecule complementary to the coding

strand of the gene or to the mRNA encoding the Bacillus anthracis Anthrax Lethal

Factor Protein pX01-107 peptide, wherein said antisense nucleic acid molecule is

complementary to a nucleotide sequence encoding the peptide of SEQ ID NO. 91,
20 SEQID NO. 92, SEQ ID NO. 93, SEQ ID NO. 94, SEQ ID NO. 95, SEQ ID NO.

96, SEQ ID NO. 97, or SEQ ID NO. 98.

Claim 74. An antisense nucleic acid molecule complementary to 2a mRNA
encoding a Small Pox Virus polypeptide comprising a replikin sequence comprising
25 from 7 to about 50 aminc; acids including
(1) at least one lysine residue located six to ten residues from a second Iysine

residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.
Claim 75. An antisense mucleic acid molecule complementary to the coding

30 strand of the gene or to the mRINA encoding the Small Pox Virus Surface Antigen S

Precursor Protein, wherein said antisense nucleic acid molecule is complementary to
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sequence as set forth in SEQ ID NO 102. Caim63. The peptide of claim58
wherein the peptide has the amno acid 2 5 sequence as set forthiih KEQ 4066
NO.- 103."Cl ai m64. An anti body that specifically binds to a Bacillus

ant hr aci s YWe#8®¥30r  pol ypepti de sequence conpri sing froRCFUSEERMUt 50
amno acids including (1) at |east one |ysine residue |located six to ten
am no aci d LesiiiRR sfati&ﬂé@en%@@ﬁ%ﬂml #d¥oSSBQTEINBLSY, dr) NG, §86! _one

hi stidi ne residue; and (3) at as % | ysin€ residues. 73 15 SEP 2005 WD
02/ 085093 PSEQUBODOBN4SEQ I NO6H2, AnSEQIDRay1@ockt ai | conprising a
plurality of antibodies, wherein each of said antibodies specifically
binds to a Bacillus anthracis peptide or polypeptide sequence conpri sing
from7 to abo‘@laé@?@!”}\ﬁ!%o@é%édjﬁe 8¢t deirthe(Hom Ftto abS@SI0 LRR0 Y& Ne resi due

| ocated six to ten am no aci ?e5| dues froma second |lysine 5 residue; (2)
at | east Sondnchidstg di ne residue; and (3) at |east 6%l ysine residues. Caim

66. An anti bo that speci.fically binds to a small pox vine eptide or
pol ypepti de’ sgd]lu@ﬁ??ét %%ﬁ%??%feﬁ’du%l}o(?ﬁ?‘gs’f%o :‘f&fﬁ?‘ %@fg‘?ﬂlﬁ(f’e‘é@&g’&nc! udi ng
(1) at |east 948ud; (BialRakhk Uit aind bRidRE; M3} & AR 6HyeRedGidled €SI dues
froma second lysine 10 residue; (2) at 1east one histidine residue; and

(3) at least 6% ysine residues. Claim®67. An antibody cocktail conprising

a plurality of.antibodi es, wherein .each.of .sai.d ant}bodies specifically

bi hds o o smi LA i e RERSE Blaish 2Byt M e ErE@lBrr s ng Trom
7 to abawt 50 amino acids including (1) at |east one 15 |lysine residue

| ocated six to ten amno acid residues froma second |ysine_residue; (2)

at | east one Hilgmm @.ne rldsipepiede ofgliim 3P vdierdin said peptids/isiateplikasi dues. d ai m

68. A nethod of stinulating the i Mmune system of a subject to produce ;

anti bodies to Bacillus anthracis conprising adm nistering an effective

anount of at 20aine?et OrMmheBRptidd dfeladit/hwifekdin BARYePRICR AR IGIpBgtider OM 7 tO
about 50 am no acids including (1) at |east one |ysine residue |ocated six

to ten amno acid residues froma second |lysine residue; (2) at |east one

hi sti di resi - o@nd 1le . 0%, | yS] . L dues. jim 69. The
nmet hod of cl ai %%%%SQOW(rﬁx)gipﬁém% @%t@%ﬁ%eqjgfmﬁg’%g&o%g %g%%p?g@ sel ected
fromthe group consisting of SEQID NO 91, SEQID NO 92, SEQ ID NO 93,
SEQ ID NO. 94, SEQ ID NQ. 95, .SE(E | D NO. 96, SEQ ID.NQO 97, SEQ ID

.- Clamm 81. The pepiide of claim 76 wherein sai peptide is an amoeba

peptide.
20 . Claim 82. The peptide of claim 76 wherein said peptide is a virus peptide.
Claim 83. The peptide of claim 76 wherein said peptide is plant peptide.

Claim 84. The peptide of claim 76 wherein said peptide is a replication-
25  associated peptide,

Claim 85. The peptide of claim 76 wherein said peptide is a bacterial
peptide.

30 - Claim86.  The peptide of claim 76 wherein said peptide is a tumor virus
- associated peptide. '
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NO.:98. and conbi nations thereof. 30 Claim70. A nethod of stinulating the
i mune system of a subject to produce antibodies to snmall pox Vibr 6&P 605
conpri si ngwﬁ%n)'@ggsteri ng an effective amount of at 74 15 SEP 2005 WO

02/ 085093 PETPU8Y%Y 09240 1 east one small pox virus pepti dBCTEF92Ng from
7 to about 50 amino acids including (1) at |east one |ysine residue

| ocated six: toQlg &M NOTREHetiSEF SRS 76 WAReth safBpdade iy St-ARMRRIdUe; (2)
at | east one histidine residue; and (3) at |east 6% |ysine residues. 5
Clai m 71. Thesspietpdaentiiecl ai m 70 wherein the at | east one peptide is
selected fromthe group consisting of SEQID NO 99, SEQ ID NO 100, SEQ
ID NO. 101, SEQ ID NO 102, SEQ ID NO 103 and conbi nations thereof 10
Caim72. An amligessse NUES eptideef Elaiivl e GUERILHIPhHIED i dant@ c8l TRNA
encodi ng a Bacil | us ant hraces pol ypeptide conprising a replikin sequence
conpri si ng f#Eesiated BepdiBBut 50 amino acids including (1) at |east one |ysine
residue | ocated six to ten residues froma second |ysine residue;, (2) at

| east one histidine residue; and (3) at |east 6% ysine residues. 15 Claim
73. An antisen<HainRy. ei CTRECHePiiaDOLEINETE OMBlebTRRY Peptidt & 4 S1R ptide. St rand
of the gene or to the nMRNA encoding the Bacillus anthracis Anthrax Let hal
Factor Protein pX01l-107 peptide, wherein said antisense nucleic acid

nolecule is ¢ nt a A i t he peptide of
SEQ ID NO. 91, WQ |%ﬁﬁ%%°§§%§%%ﬁ%%%&%%ggwéﬁ@%%g@%@4 SEQ I D NO.
95, SEQ 10 Nedmpridfg k)7 kdb0N@sin8 dcide anSHtldi ND) ati98ast Ghélydiné desiddd ant i sense
nucl ei ¢ aci d, nol ecul e conp| enentary to _a nRNA encoding a Small Pox Virus
~pol ypept i de @B?Fﬁ‘ff’%it‘?@néesfdé‘&‘-’r from .3 sseensdyeine residyes () plgdeaspang higiidire t o about
‘50 ami no aci 4s;qi ' 0 : e lysine residue -located six to ten
resi dues fro%iﬁgh@?lég?ﬁﬁfé#ﬁé‘%?}é‘g%dggg(2) at | east one histidine residue;
and (3) at least 6%l ysine residues. Claim75. An antisensc nucleic acid

nol ecul e conpl ntary to the codi 30 strand of the gene or to the nmRNA
encodi ng the Sﬁﬁ&n l;gox \ARP%&&WFS aihpRmprésings plurality of antibodies,

15 wherein each of the antibodies specifically binds to a peptide sequence comprising

from 7 to 50 amino acids and including (1) at least one lysine residue located six to
ten residues from a second lysine residue; (2) at least one histidine residue; and (3) at

least 6% lysine residues.

20 - Claim 92. An isolated peptide selected from the group of peptides having an
amino acid sequence consisting of any one of SEQ ID NO. 1 through SEQ ID NO.
90.

Claim 93. A method of identifying a protein or peptide containing a replikin
25 ' sequence Or a recognin sequence comprising scanning the amino acid sequence of
the protein or peptide for a subsequence comprising 7 to 50 amino acids which
- includes (1) at least one lysine residue located six to ten residues from a second

lysine residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.

30 - Claim 94. The method of claim 93 wherein the amino acid sequence is

scarmed visually.
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Precursor Protein, wherein said antisense nucleic acid nolecule is_ _. .o
conplenentary to 75 1 5 SEP 2005 WO 02/ 085093 PCT/ US02/ 09240 a‘inbcbeot {2
sequence encodi ng the peptide of SEQ ID NO 99, SEQ ID NO. 100 SEQ I D NO.-
101, SEQ WO R98SHE2. or SEQ ID NO. 103. Claim 76. An i sol ZCEHFSHIR40Ge
conprising from7 to about 50 amino acids 5 including (1) at |east one
l'ysine resi dueciaghaked S'Iﬁeﬁiétﬁog%fﬁﬁﬁﬁ 6% Shof i ede ilepliGacid €si due;
(2) at least one histidine residue; and (3) at |east 6%/ ysine residues.

Cl aim 77. Tisequsept isperfofmed by acdBpuiérer ei n sai d peptide is a recognin.- 10
Claim78. The peptide of claim 76 wherein said peptide is a replikin. Caim
79. The peptide of claim76 wherein said peptide is an alga peptide. 15

Cai m80. The ppphiode of AGhathfd 6idvhigyiak A nhdledtideRhdRe bontAnigast pepti de.
Claim81. The peptide of claim 76 wherern said peptide is an anpeba

pept i de. 20 rgikimsegRencEmg apepigniteseqlienct edmprigngbeaneing thequglepigdst i de is a .
virus peptide. daim83. The pepti.de clal m 76 wher.ei.n. sai.d tide is

pl ant pept i GETUCDES g’i" S8 ‘?‘e‘l‘fﬁ%@ﬁ%%i’?ﬂ’éggi toc*@i I?H%“&‘%e }élfl?'lmgﬁfi%? ‘%g Side is a
replicati onfo2Q3) asiefs bab SinkeBdilit8ocatd Pk 2ight@a 1ty Aljlddtids fdnh 76
wherein said peptide is a bacterial peptide. 30 Caim86. The peptide of
cl ai m 76 wheeennd codomlenmadingdelysine tesidogsomd () aideastensdistidingdesydis: ide. 76 15
SEP 2005 02/ 0&50%? PC(:)I‘J hJSOZ/ 09240 C aim 87. The peptide of claim76
wherein sai EhHASPTTS 1LsLODP RGBSRy associ ated peptide. O aim88. The
peptideqf claim76 wherein said peptide is a cancer cell 5 associated

peptide. Caim@89. The peptide of claim76 wherein said peptide is a gliom
peptide. - . Claim 97. e method of claim 96 wherein the subseguence is in frame with

the coding sequence of a protein or peptide.

Claim 98. The method of claim 96 wherein the scanning of the nucleotide

15 - sequence is performed by a computer.

Claim 99. The method of claim 96 wherein the nucleotide sequence is
visually scanned.
20 . Claim100. A computer readable medium having stored thereon instructions

that, when executed by a computer, cause the computer to identify nucleotide
sequences encoding replikins and/or recognins according to the method of:
with reference to a data bank of nucleotide sequences, scanning said nucleotide
sequences for nucleotide sequences containing a replikin sequence or a recognin
25 sequence comprising 21 to 150 nucleotide which includes codons for (1) at least one
lysine residue located within eigh%en to thirty nucleotides from a second codon
encoding a lysine ;esidue; and (2) at least one histidine residue; and (3) encodes at

- least 6% lysine residues.

30 ‘Claim 101. A computer readable medium having stored thercon instructions

that, when executed by a computer, cause the computer to identify proteins or
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Claim90. An antibody that specifically binds to a peptide sequence 10
conpri.sing from?7 to 50 anmino acids and including (1) at |east fprqeo{{%si,@g
resi due l‘ﬁéﬁ%’(ﬁ%ﬂ% X to ten residues froma second |ysine_resj da}é‘é‘J ) &

| east one I'fite residue; and (3) at |east 6% ysine PELPHO240G aj m
91. An antibody cocktail conprising a plurality of antibodies, 15 wherein
each of the papiidesoiteipimpReehliltit 3tduénéy didSetdpnia sB@Rhtd] @cwedibenaRe CONpPri si ng
from7 to 50 am no acids and including (1) at |east one |ysine residue

| ocat ed si x Mok &h residues froma second |ysine residue; (2) at |east one

hi sti di ne resi X (:3) % | ysi I .3l m92. An
. i sol ated pept i‘g{élﬁgeef@eég eet§ %‘ﬁ%anl%abﬁgéérrogeu{%o%ﬁépgg%{eﬁgéé@gﬁg%nﬁ%g%a am no acid
sequence compsdteinion pestideanyucpis fof a fplkindediiencelortalteaigain sSiienkd NO.  90.
Claim93. A nmethod of identifying a protein or pe{)ti de containing a
repliki n®> 25°3@H#BEd do 8F amit sl vhick inglydec@) ¥denst ousi ndnalogated he anino

aci d sequen f . nfh, N0 e @gg&ﬁ | sing 7 to
50 am no ac%g‘stg\;[\ﬁ% %%mgiagfggu glse{?e%§8%b’g§%gés%ﬁug;na§}fl ga?%égl&(r:oglgl ue Tocated six
to ten resi destduef mah(3aatcleast 6% ofllysdhewesidess due; (2) at | east one histidine
residue; and (3) at least 6% | ysine residues. 30 Claim94. The nethod of
claim93 wherein the am no acid sequence is scanned visually. 77 1 5 SEP
2005 WO 02/ 085 / US Chal - &:?%n LiRiBed3s Wher ei n

t he scanni ng o?gtﬁﬁg%m nlg%g@%épgeequéér?é%@u?i%glrnggrne g{?mg corrputﬁser. Claim
96. A neithodhaf whabasxtcdtyd biga eompiake oduse thesempateck idanifaproitaig, peptides; epl i ki n
sequence or a_.recpgni n sequence conprising scannjng the nucl eoti de sequence
fora subseq&é‘#&gy@%ﬁ?}?‘i@l copfaipigs pbSRARTIE IS IEH S8 HSP udes codons
for (1) at leagfer@fRd el Sesioikifibo GabRingVothl Refb@Bieen to thirty

nucl eoti des pfror‘fai a second cok%cf)én encoéllg%lg a%tsﬂlmneer esi due; and (2) at

| east one hi st with neferenss ualatacbadk of Bloteing pejesices catbelagitaté o lipidi ne r esi dues.
10 daim97. The nethod of claim96 va\/%ierei n the,. ubsegol.ile C isljlndframa
with the cSBRITECSetraRHEg hsrsequenee phial Pt eptides, carbohydrates, or lipids,

15 respeciively, for a subsequence comprising 7 to 50 amino acids, carbohydrates or

lipids, which includes (1) at least one first amino acid, carbohydrate or lipid residue
 located within six to ten amino acid, carbohydrate or lipid residues, respectively,
from a second of said first amino acid, carbohydrate or lipid residne; and (2) at least
one second amino acid, carbohydrate or lipid residue which is different from said
20  first amino acid, carboh&drate or lipid residue; and (3) at least 6% of said first amino
acid, carbohydrate or lipid residues.

Claim 103. A computer readable medium having stored thereon mstructions
that, when executed by a computer, cause the computer to identify sequences,
25 . according to the method of:
-with reference to a data bank of nucleic acid sequences, scanning said nucleic
acid sequences for a subsequence comprising about 21 to about 150 nucleotides
~ which includes (1) at least one codon encoding a first amino acid residue located
-within eighteen to thirty nucleotides from a second codon encoding the first amino

30 residue; and (2) at least one codon encoding a second amino acid residue which is
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Cl ai m 98. The net hod of claim96 wherein the scanning of the nucleotide 15
sequence is perfornmed by a conputer. C aim99. The nethod of cl al) Br 7069
wherei n the nucl eoti de sequence is visually scanned. 20 d ﬁi . %0 \

conput er  MEAGHIE®3edi um having stored thereon .instructi 8hYVSPREEY® when
executed by a conputer, cause the conputer to identify nucl eotide
sequences eRgdbiGrdne Bdid K EmR QLA Tedi L0 B (B) cBESHRS ol 1845t 69, dhaid®ishod of :
with reference to a data bank of nucl eotide sequences, scanning said

nucl eoti de asdeueAdEasif 6% nucl eoti de sequences containing a replikin
sequence or a recognin 25 sequence conprising 21 t.o 150 nucl eoti de which
i ncl udes codons for (1) at least one lysine residue |located within

ei ghteen to thCrint 104¢| eiprates fbif stindatigthianaososysteanefwlstiiecatd ysi ne
residue; and (2) at |east one histidine residue; and (3) encodes at |east

6% | ysi né r axednge sntitgdliesithat hind gpecificallpy iygpBking. saida5PeesHEIMDAFAS Vi ng st or ed
thereon instruet.jons . t . n u the conputer
to 1 dent fy rBuePRle Bk B0 A RH RSB <R a5 RBH T homPBHE%: 0240

pepti des corjomiptiking aflcast Phé feplkis papteiece or a recogni n sequence, according
to the nethod of: with reference to a data bank of protein or peptide
sequences, scanning said protein or peptide sequences for a replikin

sequence or a C kn s it&gﬁ%ﬁ]i { 0 {%P@g} : ] whi ch

i ncl udes (1) a{:fé%gg??' ong% ygé\sﬁg; oca eé%i\}mglfg‘%‘lﬁﬁﬁés?fyg 0 t%%%ér%gﬁ}o acids from
a second.d ygiroduce astilshdiss tiadn 8ing 2pecificallg asdeplilias,sail pracase compssiogie; and (3)

at |l east 6% of |1ysine residues. C.aim 102. A _caonputer, readahl.e nedi um

havi ng st or ¥MiNBEEBE tq the sybjret apeifectivpemennt of aHesase PEe GPRROHYOL conput er,

cause the conput: [ L fy: | ent. | 2@% or lipids
cont ai ni ng a&;gl 'ggﬂelétggﬁgg%g%%ﬁr/}ngﬁ%%a?a* %Ig%@yta g?@éhﬁ g]?ée& et eﬁ’?ﬁérﬁ%%
structural abplikis b&jueadescS, according to the nethod of with reference to a
data bank of proteins, peptides, carbohydrate or |ipid sequences, scanning
t he sequence of said proteins, peptides, carbohydrates, or |ipids, 15

respect inel . - {9 o81IbS PRHBGEs SRR s Pheheih et s HhcRE bR

car bohydr at es or

Claim 107,  The process of claim 106 wherein the nucleic acid is in antisense

configuration, -

20 . Claim 108. The process of claim 104 wherein the dosage is administered as

an approximately 1 mg dosage form.

Claim 109. A method of identifying a compound comprising a sequence of
covalently linked units selected from the group consisting of amino acids,

25  carbohydrates, lipids, and combinations thereof, said method comprising scanning
the amino acid sequence of said compound for a subsequence comprising 7 to 50
amino acids which includes '

(1) at least one first amino acid , carbohydrate or lipid residue located six to ten.
residues from a second of said first amino acid, carbohydraie or lipid residue; (2)

30 . at least one second amino acid, lipid or carbohydrate residue which is different .
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lipids, which includes (1) at |east one first amno acid, car bohyg(r)grte or
lipid residue located within six to ten anmino acid, carbohydrate?opiil i Hild
resi dues, @@%%ﬁé\sﬁsvel y, froma second of said first am no acid,

car bohydr a pid residue; and (2) at |east one secoRd APHE24%i d,
carbohydrate or lipid residue which is different fromsaid 20 first am no
aci d, car bohydfrainaidrfiritiapiitlo 568 icathohydatd of Bpidaksiiea shd §9pMicagiaslof i r st
amino acid, carbgohydrate or |ipid residues. Caim103. A conputer readable
medi um havi ng gibfshamie aeidncabrhydmi erdipid residite. when executed by a

~conputer, cause the conputer to identify sequences, 25 according to the

met hod of: with reference to a data bank of nucleic acid sequences,

scanni ng sai d Olaihaile - ak ntbtindqd edentfyifar scanenk9Egoedlealyclaiied i si ng about 21
to about 150 nucl eotides which includes (1) at | east one codon encoding a
first anino Beleaidess pagmethod somgrising sqapping| B9Poe dot hFHbsgauaREE| eot i des
froma seco I i 1 I ; at | east
one codon_ enoair aae 2 REARLEIMEILIS WA Rindeled s %) A1k Ty,

02/ 085093 PCiEAidBGR: &9PrERidde 1dceted mithin dghtedi 10 thirtyfuchoiides fosn 8 sécead due; and
(3) encodes at, | east, 6% of said first, _amno acid resit as. Caim104. A
process for Qf¢hiRcagipg heiret aming Aed epidue; andr(Zhatdeast ere sacend amisp aeidce

anti bodi es t ' B?é.r ' - o MresiSifl. 3 i sing
admi ni steri ﬁgﬁt}uﬁﬁééu ] e%l%t(ﬁgﬁkl %a% %gf iﬁgigbarmun?la(ﬂ;#’%gaa%g%g@ %@Ggés

conposi t1on at bastdls of sagl fakt dreias hicidnesidwp! | ki n peptide. C aim105. A process
for stinmulating the i mMmune system of a subject to 10 produce anti bodies

‘that bind specifically to replikins, said process conprising admnistering

to the 'subj ect cgfm 9ff ectynge %@;ng(t‘ : Q:‘Pa?ﬁxgﬁ) EIEI%EFQWJ L QI gy SONPri sing
at | east one non-i.nmune- basg orgacrcl)lﬁfj:n%é)ent t avt9 specific IP%/ tattl%egets
replikin segegueoesas s¢iFoth i SEQMD NG pr ocess of claim 105 wherein the

agent is nucleic acid. Caim107. The process of claim 106 wherein the
nucleic acid is in antisense configuration. 20 C aim108. The process of

ggg;me 1 ]g):gsr \rqqher €lain 172 dORROBerAe A SR APwhRBHPRR] feiiBhalie 1 MO
J sequence as set forth in SEQ ID NO: 35.

Claim 113, The peptide according to claim 80 wherein said peptide has the
sequence as set forth in SEQ ID NO: 36.
20
Claim 114.  The peptide according to claim 80 wherein said peptide has the
sequence as sef forth in SEQ ID NO: 37.

Claim 115.  The peptide according to claim 80 wherein said peptide has the
25 sequence as set forth in SEQ ID NO: 2.

Claim 116.  The peptide according to claim 81 wherein said peptide has the
sequence as set forth in SEQ ID NO: 41.

30 Claim 117.  The peptide according to claim 82 wherein said peptide has the
sequence as set forth in SEQ ID NO: 9.
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Claim 109. A method of identifying a conmpound conprising a sequence of

coval ently lI'inked units selected fromthe group. consisting of affhGidcifosh
25 carbohydrates, |ipids, and conbinations thereof, said nmethod conprising
scanni ng Mh®/%8M% 0o aci d sequence of said conpound for a ELBEENEAH%
conprising 7 to 50 am no acids which includes (1) at |east one first am no
aci d, carbohydepig 198. | i Didhdp@ak %&r&ﬁ%ﬁlﬁﬂﬁSth&eﬁ%@idﬂe@ﬁd&k@&h& rom a
second of said first am no acCid, carbohydrate or lipid residue; (2) 30 at
| east one seepwtcass sebfoshiin SEQ B WQvdlcar bohydrate residue which is
different 80 15 SEP 2005 WO 02/ 085093 PCT/ US02/ 09240 fromsaid first am no
acid, carbohydrate or lipid residue; and (3) at |least 6%of said first

am no acid, cachahndpat eTRY pdritiak Bedofing Ueclaitl 82 Whdrkl saill PEpti0OEhsUhe
identifying a sequence of cqyalently |Irnked 5 nucleotides, said nmethod
conpri si sy sequencaes ehisribdnuent® N6X: 13. subsequence. conprising 21 to about
150 nucl eotides which includes codons for (1) at |east one first amno
acid residue | ocated within eighteen to thirty nucleotides froma second
codon encodi ngCldg 120! St TREHEPRdE Géddrdiag kdkdlim 81 vi{erdin 8did bepkle hagesecond
amno acid residue which is different fromsaid first amno acid residue,
and whi ch (3¢quenevaiesst forih inSBQHINGE® of said first amino acid residue.
Claim 111. The peptide according to claim 79 wherein said peptide has the
sequence as set forth in SEQ ID NO 34. 15 daim 112. The peptide according
to clai mg/9 wherghnogal dTH@ﬁééitﬂ@a&ﬁﬁdﬁiE%clﬁﬁﬂ@%&eﬁﬁsaﬁepepﬁdéhisthm SEQ I D
NO. 35. Caim113. The peptide according to claim80 wherein said peptide
has the sedeaeuesee assetErthfigSBQ IANGES. 1D NO 36. 20 Caim 114. The peptide
according to claim80 wherein said peptide has the sequence as set forth
in SEQ 1D NO 37. Caim115. The peptide according to claim80 wherein said
pepti de has thelai 132seqUesarRtiRg as&irdingré tlaind 8ShQetel $6d péptidChad he 116. The
pepti de according to claim8l wherein said peptide has the sequence as set
forth in SE®cquEnNEes spt forth in SEQID NO: 7. ‘

15
Claim 123.  The peptide according to claim 82 wherein said peptide has the
sequence as set forth in SEQ ID NO: 47.

Claim 124.  The peptide according to claim 82 wherein said peptide has the
20 . sequence as set forth in SEQ ID NO: 13.

Claim 125. The peptide according to claim 82 wherein said peptide has the
sequence as set forth in SEQ ID NO: 14,

25 Claim 126.  The peptide according to claim 82 wherein said peptide has the
sequence as set forth in SEQ ID NO: 15.

Claim 127.  The peptide according to claim 82 wherein said peptide has the
sequence as set forth in SEQ ID NO: 16.
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30 d.aim 117. The peptide according to claim82 wherein said pegti—d%ga,g
the sequence as set forth in SEQIDNO 9. 81 1 5 SEP 2005 U ¢ 2085
02/ 085093, , 09240 C aim 118. The peptide according_to claim 82
wherein sa\leg%}g%tg%e has the sequence as set forth in SE&CF’H%R@”ﬂ. Claim
119. The peptide according to claim82 wherein said peptide has the 5
sequence asset Clamntl®8i n Tige pépti@Nidcoritng 16l obdiin 82 @hertinesajdigepiidtchas tieor di ng to
claim 82 wherein said, pept.i gggggs he  sequence as set forth in SEQ I D NO
3. 10 Jdai msf@if’.ncﬁ'f‘FesebgB&i"él W hG to claim82 wherein said peptide has
the sequence as set forth in SEQID NGO 5. Caim122. The nethod according
to claim82 wherein said peptide has the sequence as set forth in SEQ ID
NG 7. 15 C ai @iaid329TheTlpgppiideacaoxiimglionguitnB X whemindaidfeptidi linsslad d pepti de
has t he equence as t _f.or in.SEQ ID NO 47. Claim 124. The peptide
accor di nggt%e‘&‘fe‘é’?%@g%’i@ﬁ’éﬁﬁ&%@b tide has the 2 0 sequence as set
forth in SEQID NO 13. daim125. The peptide according to claim 82
wherein said peptide has the sequence as set forth in SEQID NO 14. 25

d ai m 126. TheClptidte abmqregtidgadcordidgtiornlfd Sthwhekin sail ebptidytas diee has t he
sequence as set forth jn SE 15. daim127. The peptide according to
cl ai m 82 m@%?eﬁc%%sﬁt%mggb&gg%hg sequence as set forth in SEQ ID NO
16. 82 15 SEP 2005 WO 02/085093 PCT/ US02/ 09240 C ai m 128 The pepti de
according to claim82 wherein said peptide has the sequence as set forth
in SEQ I B NO - Claim@Bai m Tizgeptidreacpeydingie cld whereineaid peeptidedBis dheer ei n sai d

‘.pept I de has s%(r]]l?ence as set forth in SEQ ID NO: 46.

- Claim 132.  The peptide according to claim 84 wherein said peptide has the
sequence as set forth in SEQ ID NO: 2.
15 |
Claim 133.  The peptide according to claim 84 wherein said peptide has the
sequence as set forth in SEQ ID NO: 8.

- Claim 134.  The peptide according to claim 84 wherein said peptide has the
20 sequence as set forth in SEQ ID NO: 9.

Claim 135.  The peptide according to claim 84 wherein said peptide has the
sequence as set forth in SEQ ID NO: 11.

25 . Claim 136.- The peptide according to claim 84 wherein said peptide has the
sequence as set forth in SEQ ID NO: 12.

Claim 137.  The peptide according to claim 85 wherein said peptide has the
sequence as set forth in SEQ ID NO: 42.
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5 sequence as set forth in SEQ ID NO 44. Caim130. The peptide arggprcg\h%g' _
to claim 83 wherein said peptide has the sequence as set fortH Bnb‘iSE(?ﬂ

NO 45. 10 Claim 131. The peptide according to claim83 i i d
pepti de h¥LPBE3equence as set forth in SEQ I D NO 46.%@&%@%" The

pepti de according to claim84 wherein said peptide has the sequence as set
forth in SEQ I@aMP138. IPhdPeptifit dcb3rdidd® cemtgsceharsis edidipaptidetasttai m 84
wherein said peptide has the sequence as set forth in SEQID NO 8. Caim
134. The peptdogncess el igrthdn BEQCIBNR 8@ wherein said peptide has the 2 0
sequence as set forth in SEQID NO 9. Caim135. The peptide according to
claim84 wherein said peptide has the sequence as set forth in SEQ ID NO
11. 25 Cai m 18kim The pepid skptids aeottiinstotcnisl 85 whddin whid pepidedns thepept i de
has the sequence as set forth in SEQ IDNO 12. Caim 137. The peptide
accordi n§ t sequengerassst fopdrie SEQHE! Hpédt i de has the sequence as set forth
in SEQ ID NO 42. 83 WD 02/085093 PCT/ US02/ 09240 O ai m 138. The peptide
according to claim85 wherein said peptide has the sequence as set forth
in SEQ I D NO ¢@Rim Gh@i m ERdpeplide appiingie dimBeowhgeihcaidipeptidedfas ieer ei n sai d
peptide has the 5 sequence as set forth in SEQID NO 43. daim 140. The
pepti de accéeaienes asgetfosibin SEQIRNE: ASsai d peptide has the sequence as set
forth in SEQ 1D NO 48. 10 Caim141. The peptide according to claim86
wherein said peptide has the sequence as set forth in SEQ1D NO 49. Caim
142. Theaopept i Grira¢eDr di Digs peptidk aéomrdB whiris 86 whiredinpaidtpepiddins tehe

sequence as set forth in SEQ ID NQ 50. 15 C aim 143. The peptide according
to cl ai m 86 SeERes 35 sshfosthga DN ¥he sequence as set forth in SEQID .
NGO 51. P

- Claim 142.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 50.

15
.. Claim 143.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 51.

Claim 144.  The peptide according to claim 86 wherein said peptide has the
20 sequence as set forth in SEQ ID NO: 52.

Claim 145.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 53.

25 Claim 146.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 54. '

Claim 147.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 55.
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Cl-ai m-144. The peptide according to claim86 wherein said peptide has the

2 0 sequence as set forth in SEQID NO 52. Caim 145. The peptid;‘eggf A
accordi ng.\&% g}ggn 86 wherein said peptide has the sequence as set of'j'Wf
in SEQ | D XY BH"55 0 aim 146. The peptide according to BFRUR8248her ei n
sai d peptide has the sequence as set forth in SEQ IDNO 54. Caim 147. The
peptide accor diowgm psc! amﬁ?ﬁ&@ﬁédﬁk&@@dﬂa@fﬁ nfherelPdmid PiSHdSRAURNCE as set
forth in SEQ ID NO 55. 84 15 SEP 2005 WD 02/ 085093 PCT/ US02/ 09240 Cl aim
148. The pepicnemcg s st doryintSEQIANG:$6. wher ei n sai d peptide has the
sequence as set forth in SEQ ID NO 56. C aim 149. The peptide according to
claim 86 wherein said peptide has the 5 sequence as set forth in SEQ ID
NO 57. O aim £38m dse pfi‘ﬁépéiﬁid_@ﬁ@d&&h?%él@in?%@ﬁzﬁér&ﬁsﬁ?ﬂ&feﬁﬂidélﬁi@'tﬁé pepti de
has the sequence as set forth in SEg D NO 58. 10 daim 151. The peptide
accor di nP t cearanceas et fprt igiSEQHE N3éFt i de has the sequence as set forth
in SEQID NGO 59. daiml152. The peptide according to claima86 wherein said
pepti de has the sequence as set forth in SEQ 1D NO 60. 15 Caim 153. The
peptide accor diChgmt 150C| aiThe Séptidb aécdirding & €laife38 Whecih agidipastideIRguRNCe as set
forth in SEQID NO 61. Claim154. The peptide according to claim 86

wher ei n sai dFepiser abseh it i SEQIDNQd8ence as set forth i-n SEQ ID NO 62.

Cl ai m 155. The peptide according to claim86 wherein said peptide has the
sequence as set forth in SEQID NO 63. 25 Caim 156. The peptide according

to cl ai mB6 whélamnidai dThepdptide attasdihf e clEaIREREReiA Said PepiideHabien SEQ | D
NO 64. Caim157. The peptide according to claim86 wherein said peptide
~has the sed§apse agset forthyig SEQ INNGES9 D NO 65 85

" Claim 152.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 60.
15
Claim 153.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 61.

Claim 154.  The peptide according to-claim 86 wherein said peptide has the
20  sequence as set forth in SEQ ID NO: 62.

Claim 155.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 63. .

25 -~ Claim 156. The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 64.

Claim 157.  The peptide according to claim 86 wherein said peptide has the
sequence as set forth in SEQ ID NO: 65. S
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1 5 SEP 2005 WO 02/ 085093 PCT/ US02/ 09240 C ai m 158. The peptide according..
to claim.86 wherein said peptide has the sequence as set forth ﬂrﬁ§é@l 3
NO - 18. C aim 159. The peptide according to claim87 wherein said peptide
has the 3VQ&YUMEMe as set forth in SEQ ID NO 66. Claim f@@msq%‘?z&epti de
according to claim87 wherein said peptide has the sequence as set forth
[ SEQID NG Bair 350 il phidde HBGaRRAR ik BESAISLNGN Qo Be her ol 1
sai d peptide has the sequ e as set forth in 68. Claim162.
The pepti de sequoncelasigt foothah SEQIBN@NE.ei n sai d peptl de has the sequence as
set forth in SEQ ID NO 69. 15" Caim 163. The peptide according to claim
87 wherein said peptide has the sequence as set forth in SEQ D NG 70.

G ai m 164. Thecpgp tﬂsg aPkeYeptidadcBrdsl Ng\b@i PRI sSaipdpi@Pidsdee has the
2 0 sequence as set forth i'n" SEQ ID 71 O aim 165. The pepti de according
t o cl ai mB7 seipsmnet as shifalthpe SEQID Mas6G.he sequence as set forth in SEQ ID
NGO 72. 25 Caim 166. The peptide according to claima87 wherein said

pepti de has the sequence as set forth in SEQID NO 73. Caim167. The
pepti de accor diggmt@ocC! a"j.‘l'ie;%én&@ @fdﬂn iR @R titeeih asdtRptidsIRAYRNCe as set
forth in SEQ I D NG 74 86 02/ 0850 1 5 SEP 2005 PCT/ US02/ 09240 d aim
168. The pepequincasset dirthgn SBQJDaNG 8% wherei n sai d peptide has the
sequence as set forth in SEQ ID NO 75. Caim 169. The peptide according to
claim 87 wherein said peptide has the 5 sequence as set forth in SEQID

NO 76. @ ai m g7fm 161 p?ﬁ%e?ﬁd@%@fdﬂi%’l@ ciagncslmm&ﬁ ¥ §Yeplide Baithe pept i de

has the sequence as set forth in SE
sequence as set forth in SEQ ID NO: 68

- Claim 162.  The peptide according to claim 87 wherein said peptide has the
sequence as set forth in SEQ ID NO: 69.
15-
. Claim 163.  The peptide according to claim 87 wherein said peptide has the
sequence as set forth in SEQ ID NO: 70.

Claim 164.  The peptide according to claim 87 wherein said peptide has the
- 20 sequence as set forth in SEQ ID NO: 71

Claim 165.  The peptide according to claim 87 wherein said peptide has the
sequence as set forth in SEQ ID NO: 72.

25 Claim 166.  The peptide according to claim 87 wherein said peptide has the
sequence as set forth in SEQ ID NO: 73.

‘Claim 167.  The peptide according to claim 87 wherein said peptide has the
sequence as set forth in SEQ ID NO: 74.
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10 daim171. The peptide according to claim88 wherein said peptide has
the sequence as set forth in SEQ 1D NO 78. Caim172. The pep igp%;- e
accordi ng %%09) 84059 88 wherein said peptide has the sequence as set “forz[}%
in SEQ I D N&™IE*™ 15 0 aim 173. The peptide according to ECAHUNEE4herein
sai d peptide has the sequence as set forth in SEQ ID NO 80. Caim174.

The pepti de acChaichi 16§. t oTld RptidSatcudbivab k14l 87 Wepiih d&dpaptidd s 120 sequence
asset forth in SEQ-IDNO 81, Cl aim175. The peptide according to claim 88
wher ei n sai FePaE aeschiuthinSEQIPQante as set forth in SEQ ID NO 82. 25
Claim 176. The peptide according to claim@88 wherein said peptide has the
sequence as set forth in SEQ ID NO 83. Caim177. The peptide according to

cl ai m 88 wher eiiaisclicd. pePhd phptidagcording 16 IHM@IBTOVIRGeis 8hidipepiide had REQ | D NO.
84. 87 WO 02/ 085093 PCT/ US02/ 09240 Claim 178. The peptide according to
cl ai m 88 dneraisce as 1t fuhin JEQIRNOND. sequence as set forth in SEQ ID NO
85. Claim 179. The peptide according to claim88 wherein said peptide has
the 5 sequence as set forth in SEQ 1D NO 86.. Caim 180. The peptide
accordi ng to clCiiim 138. whEhegpeptidadcdordiptio dtaith8y Wikeein s peptids las tiket forth

in SEQID NO 87. 10 Claim T eptide according to claim88 wherein
sai d pepti dSeABDCE ﬁ%setgf%ﬁd%égé@ﬁébﬁ-fort hin SEQ IDNO 88. Caim182.
The peptide according to claim88 wherein said peptide has the. sequence

as set forth in SEQID NO 89. 15 Caim 183. The peptide according to claim-
84 wher el®- sai Clampt/ide THaspeplide acsedingroelamt8sfvatidréin istid Pefliddhai@he 10. 88 ,

sequence as set forth in SEQ ID NO: 78.

. Claim 172,  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 79.
15
- Claim 173."  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 80.

Claim 174.  The peptide according to claim 88 wherein said peptide has the
20 sequence as set forth in SEQ ID NO: 81.

Claim 175.  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 82.

25 Claim 176.  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 83.

Claim 177.  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 84.

37



- WO 02/085093

10

15

1

Claim 178.  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 85.

Claim 179.  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 86..

Claim 180. = The peptide according to claim 88 wherein said peptide has the
sequence as setf forth in SEQ ID NO: 87.

Claim 181.  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 88.

- Claim 182.  The peptide according to claim 88 wherein said peptide has the
sequence as set forth in SEQ ID NO: 89.

Claim 183.  The peptide according to claim 84 wherein said peptide has the
sequence set forth in SEQ ID NO. 10.
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