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REPLI KI N PEPTI DES AND USES THEREOF [ 0001] Repli kins
are a newy discovered class of peptides that share

webkoasmien3al characteristics. Replikins have beearfusmedo17936

in viruses, bacteria, fungus, cancer associ ated

proteins, bl gers A0 web el AR, PREASIAseARd L hel

treating or preventing di seases. Replikins are useful
in the detection of these diseases. Also this

[080H=Nt i orReplikins aze ¢ Bewvhedisenverst glasp of RPIﬁsdeﬁ ¢had shapg istpgural
c?x egaf pfke%htk%ﬁuﬁ% {)gé’n ff&ﬂfgl ]u[ Q’Ql%g% %ﬁefegia fun%us cancer

on I°’s aracteristic of virulénce 1n’ cer

e{s&s‘cﬁa&éd drotéing, Ysiess and uiidellgiappatasises dudt theio wshewitaigetg in the
common to rapid regllcatlon in djfferent organi sns haﬁ1
@g@i@p@@mﬂ @@@mgq, e rréwgyor nlﬁ}@tlaspflwee%ﬁs; Bepldgag pregisetul in

ﬁ?ﬁé’ct? £55th&e (ﬁ%e%% rJAd% F}Hsf:ﬁl% o fe a@é qd tltie,oué'eacg' I{je_%lkms to

I catl on I cant ave ISCOVGFG

ﬂmmﬂﬁ@@mhmmmﬁpcmnage&ﬁﬁfsﬂhlI proteins related to
rapid replication, nanmed Replikins, can be used to
predict and control rapid replication in mltiple

@b@%n i's nERaﬁ)ﬂfi ag&l&%ﬁ&? Ss %Tﬁrefc%nsﬂéj WrevindPhd LeRkHERL beria,

Il ant and [ife. 03] We constructed an
wahges atchmmli gnapeias,dtut fro rchéiapmylcpmom to rap;ilryplngtloh@l different

3981 LB B2 L ot 1,1 UG OB L 1 L R0 s o

HetR asueseyhased tdRpid fplicionekRicRdhd SopliRRitd have discovered.
replication was di scovered, which we naned Replikins.

Tiooou ﬂaimﬁap@@pnaeﬁmdu snajh peciein relaisd fig| Tapid Feglication, named
t)hat
YRS G s A ST MR Bhoioms

Adedidabsstant 6l irdluye R@idephifiion irphat sydsioernl lfeo smal | er
pi eces, frequently six (6) to ten (10) am no acids

long, as part of the immune systens' process of

L@ﬁﬂtgm t '\9@ c%BstPugEe? e&”alﬁ& M tbrSe% AR '?{%Fhlwﬁk Chy, i a 1 the

I Mmune ense. Yy way O exanpt e
ﬁg@ﬁtﬁm ﬁc&Qﬁ@ﬁWﬁ@&d fmﬁcmmsémee:paf)pdr@eaisé rgpid he;pim_angn, but

protelns of t di sease agent i.ntqQ small er. peptide
@b@m@"ﬁcfé@l %o h.Oé@i?%St 8% Tonetien i reledpdite ramdd &%r@%fa%i%n was

ﬁs(%%fea &,H{Ch;\%e% AW th which to search for

onpl oglies o |gn|n cancer epitope, once the
structure of the epitope was known; 2) The

[0004] The algorithm is based on the following: 1) Evidence that the immune
system looks to parts rather than a whole protein in recognition. Protein chains are
first hydrolyzed by the immune system into smaller pieces, frequently six (6) to ten
(10) amino acids long, as part of the immune systems’ process of recognition of
foreign structures against which it may mount an immune defense. By way of
example, the immune system recognizes the presence of disease by chopping up
proteins of the disease agent into smaller peptide sequences and reading them. This
principle is used as a basis for the algorithm with which to search for homologues of
the malignin cancer epitope, once the structure of the epitope was known; 2) The
specific structure of the malignin epitope, in which two of the three lysines (K’s) are

eight residues apart is in accordance with the apparent ‘rules’ used by the immune
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specific structure of the malignin epitope, in which
two of the three lysines (K s) are eight residues

wapersto10s2i n accordance with the apparent 'rul eeT/ussmd/017936

by the i munesystem for recognition referred to above

6- 10 .am no aci ds .| ) .3 fact th t th
S Rietn o de B e Dk £BT0 Py ol A5 it rhE Rt that
tthg%aﬁ in cﬁn&?ré?ft@ﬂémvaﬁ)fshéwﬁttb%&a'w @ﬁorﬁg?%ﬂ@gb‘he that is — a
that there are three lysines (K s) in the 10- ner

groptatateofyl $tomg 1me1pmekfre$poaﬁ@ thaigherg'age Bwee lpioan (1K) b1 the 10-

f tl tential, t
skt PSP eyppaAce B B BhO B e tpReiudity b e anc
RNAI BtchBAUBIER f@f triefbwyaiﬂmsés aﬂdl up@ﬁe hideidivear) tihéncluded
‘s which are eight (8) residues apart, suggesti, g
Jal f&a@m@@mp@ af ths makgnie ealteDe Oeriesihe j¥p & WiKFl Areapight (8)
IH%SE%? é%%u e%y ﬁd% ctogﬁec%{& rtgythg %et%lg FE)lf J&%}J Qﬁten[iso%ﬁ:]h are

i'C an
ﬂ@ﬁﬁ&ﬁﬁﬂﬁgwﬂaub&ma%yﬁbﬂﬂmﬁgummckets wi th appropriately
positioned functional groups have been successful in
catal yzing a number of chemical transfornations,

i me v f c S

A0S Sepg}; %é%ﬁd;{%gﬁggésw%tng baih/BD: %ﬁgyggée hodtsdif Aliored
blinflfngr @otketuneith omr@pmltadQWpoeﬁnmedr efmmgmnale cgrcnupsbéave been
synt hesi.zed t oget her 9 i SIs,, ﬁ% en se artey
SleBath o creeiab vt P EReRiat uReronS radinfgrvith
ﬁﬁﬁgésk‘x}eneﬁﬂ:feﬁﬁ%” GudtSas@tvi) bfl WEorPs8p £ht8 ﬁ%fehlsawitﬂ'sﬁékﬁﬁc and
function that appears to be recogni zed separ at eIC%/

qlhee differane feyetioasnasn dowaqfteberqqogwumt tohalsyythesized together by

llillgt%g)g’gggi’le egﬁ%getl % ot ‘%B %I %l.?[%ﬁ?ell a?Jgr\‘j@,'%é: %lfﬂo gmns so the

R@ﬂﬂilﬁlts@fuaaﬁee& @rﬂmidm@ WAy vt @ruﬁlim@dﬁ@bmmwappmg to be
sequence has led to the discovery a W de class of

recogiazatssepipiely by thedmnumeSstoadng maychames rapgally engineered-

art| ul ar unc n ase replication.
ﬁg otlﬁg ]iwr?carfélggshe niaﬁrﬁgpl i Kin concentration

Wi t h virul ence of a di sease appear in diseases
|nclud|n%E i nfluenza, H'V, cancer and tomato | eaf cur
0006k, Thiftent p ayatepmic pping iy wew; iy dymaplaty based 1@ the newly

g&gﬁﬂﬁ&pgﬁoﬁg a{;s ?‘H&éj lsécgﬁhéé: Fl&é fa fo hgrcg%kléﬂ;soiaé w1]de class of

Iverse as ye ants, e gem ni” curl
Dm0 withr msa,ted-ib&ﬁsamédcmmenes EﬂD@@arﬁmlz&dﬂmbﬁmn inothis case
geg g;‘t{plél? epsroefsﬂc g ?Iscrggse e h(ln corllcré:n{rgtp 101 vath virulence of a
disease appear in diseases including, influenza, HIV, cancer and tomato leaf curl
virus. This class of structures is related to the phenomenon of rapid replication in
organisms as diverse as yeast, algae, plants, the gemini curl leaf tomato virus, HIV

and cancer.

[0007] In addition to detecting the presence of Replikins in rapidly replicating
organisms, we found that 1) Replikin concentration (number of Replikins per 100
amino acids) and 2) Replikin compositions in specific functional states dependant on
rapid replication, provide the basis for the finding that Replikins are related
quantitatively as well as qualitatively to the rate of replication of the organism in
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organi sns, we found that 1) Replikin concentration

(nunber of Replikins per 100 ami no acids) and 2)
weemisionoa32 conposi tions in specific functional BCaUS3004/017936

dependant on rapid replication, provide the basis for

P e, o e ol ys onieral B RN B Rttpenie

f%ﬁfr’d YeBAdtnS [Hpiid“’i@ﬂal_fditilbﬂ edr ﬁﬁiﬂéﬁee X agTbesstodha tBBS Ebetween

unctional proofs include the relationship found .
Rapllikesn ir dpilaenze pyingathdnthgngrediotighent énflgenza pandemics and

L ohl ast cel.ls,.between,Repl.d kins in.infl Lo
SRS TR MBS AR ShD P Reptcaon
igp®em cs, and the relationship between Replikih
concentration and rapid replication inH V. [0008] The
first functional basis for Replikins' role in rapid

i catiQn Mg r o i
BRI T B0 4 1 BEPRGRYL AR, O e LRI v
folh® bl astgoperies 6f thergliemadR épdikey, a 1KY« edlled Malignin in
protein. Antinmalignin antibody increased in . e
trainc shieblasterai mﬁtlgcém@rﬁgélﬂm&t)-, a Rk all protgip- e g tmalignin
- ' [ far u
95, AISEL G it b SERRE AR LT R st
dibg®utic cest tforr eancbrenex prsed $oomost ot hil el eppésdeMahignint was so

concentration per mlligram nmenbrane protein. . .
RRRe B &1 PARIE ALt F eRPIeHE AL U PERIgSgfid g qoncentration
LVt 81 Q9mPREmBRnE JrbiEr etiRlctBN InckSséd Qi MBreaster 1|%i?63 8f cell

I'n the anount of malignin in proportion to the cell
divistvarpear nmitdase  Dlot otbhyeisgherarmn io¢reass| inghe amognt of malignin in

Earorie e o bR B B . i
Sihédededt6n Bld WRbieaine Bl alidbbr Waeagtgiortydinegbld.hr ough

hydrol ysis and nmass spectronetry which reveal ed what
proved to be a novel 16 mer peptide sequence. W

ched f.or .the 16.ner. pepl i u e . Whi :
RERG" s ARG Rt BB bl S ARG A Byt s
hahbdyyspesi@ictge Mo @rehlédwhdt ploatd it baasnael 1prmaepdptide
in these databases. [0010] As such, the fjxed
JeqBenceen¥Atsearhrst for Hhs Wadnaissgtide sewanehwhishorhapve named a

. ni . e.

S 55 ST FLRRL BB e gn fund
it has hbufreddndin ledeatatebeseser e sear ched and honol ogues
were found in viruses and plant forns specifically
associated with rapid replication.

[0010] As such, the fixed requirement algorithm was used to search in other

organisms for the Glioma Replikin protein or homologues thereof. Over 4,000
protein sequences in the “Pub Med” database were searched and homologues were
found in viruses and plant forms specifically associated with rapid replication.
Homologues of such Replikin proteins occurred frequently in proteins called

‘replicating proteins’ by their investigators.

[0011] Homologues of the Replikin sequence were found in all tumor viruses
(that is viruses that cause cancer), and in ‘replicating proteins’ of algae, plants,

fungi, viruses and bacteria.
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Honol ogues of such Replikin proteins occurred
frequently in proteins called '"replicating proteins'

woyodsheoas2i nvesti gators. [0011] Honol ogues of PO®/US2004/017936

Repli kin sequence were found in all tumor viruses
(that_ is viruses that cause cancer), and in
replicating proteins' of algae, plants, fungi,

boizises andt hag ﬁ'l@er[r&%@len]iﬁﬁi cdﬁﬂia‘r&f‘ﬂoﬁh&: Sivefsld Gheehse in
! d

en-fol d conpar to the five-fold'increase in cell
amunmmbeaanmﬂ membra ereteint c@lnnenmholem ra@td mhpaﬂomap” ighioma cells

lication of |JO ] s.s i,nt e
SERests i iied Re O b REPHIES b roPllsqfth X6en g gioma
1% lhlﬁﬂﬁvefses%ﬂhghﬁed’\@ﬁwﬁbf Rha %.ﬁinirﬁﬁieﬂeﬂ a&lat syathatiél vaccine to rabbits,
mnistefed as a synthetic vaccine to rabbits

muchainnantamhgm i aptibpdanvash augduged presighbging ngourously the

%‘?ﬁ'{ggﬁlﬁ: shi n t%‘?q?‘% %uslﬁ/ anttb %{1% &%&% %Ag/gfé)ste& aﬁ&‘ﬁrowdmg

ﬂﬁé ‘PiYét %bféﬁn&lﬁ@nﬂl’eﬁ@ tarfeef %bh@an&ﬁ[&ﬁﬁtdtﬁoe@aﬂRephkmamcﬂt&as in
e prototype for Replikin vaccines in other

Qihgranrgws [0013] The denonstration of the

relationship of the Replikins to replication and the
natural immune response to cancer RepliKkins

0oy ri diTig d@hdnstrype) obasertlatpaship e thh&Reptikins to replication

e TeRE OIS THESE e 'va'@ﬁ#rr‘iwf%%mﬁ?ﬁgss' Fellotyye) based
@:ﬂ)ﬁ ﬁ%tﬁgl%[las%%g?@ftﬁto'f QM tREp3i¥ s h B inGitsReRbIVE | A gmentation of

accl nes A study of 090 serum speci mens from
manodty pedth entimalgadnc antfhody satvh sciferpngmentation twidh syhthetic
g‘gck entration of antimalignin antibody increases with
UhV#ER®hy i ndividuals, as the incidence of cancer
in the popul ation increases, and increases further two
to three-fold in early malignancy, regardless of cell
[opm | n Aistudy efhg, @%mnubbsgﬁcmsen@ﬁ@n FRNGET tRytienim ead controls

|
i A et B3h B e ha o8t SRl R Ao Bhosengf it aee
fneﬂléﬂtﬁ? stk 24d el Mcﬁi@ndeh&f &t iviathe @opalatiee increases, and

atien As shown in ghloma cells, the sta n
mamaeqs fartheuniwehtociirdesfolshinyeaily maligancy, r@&%ﬁ‘%ﬁ%@%"ft”otype In

s ngﬁ{fg{t%o%h Bk H8AR o SLREL A b bEORIaths HASEBIN) M cancer

no . ca I Ngul' s ed nor e lve
td1f @hdireadvenhé gorcepirativmt cbﬂ@tlﬁtaagmnvsimhbhdy selates quantitatively to

Ehlgasru?vcizlz?lrcl)fzc?a%cgrypeftllggtsl n&g %ﬁgvsg 11$og 18512tcre S, t% s?a]:ge in cancer at
which cells only have been transformed to the immortal malignant state but remain
quiescent or dormant, now can be distinguished from the more active life-
threatening replicating state which is characterized by the increased concentration of
Replikins. In addition, clues to the viral pathogenesis of cancer may be found in the
fact that glioma glycoprotein 10B has a 50% reduction in carbohydrate residues
when compared to the normal 10B. This reduction is associated with virus entry in
other instances and so may be evidence of the attachment of virus for the delivery of

virus Replikins to the 10B of glial cells as a step in the transformation to the

malignant state.
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Replikins. i addition, clues to the viral pathogenesis
of cancer may be found in the fact that gliom

wahkysopestei n 10B has a 50% reducti on i n car boRg@ar®4/017936

resi dues when conpared to the nornal 10B. This
reduction is_associated wth virus entt&ygl n _oth

[PA5lanced harfiagpe phymprmalpetrah sReCHicry YPrseRgAbersof the
c“ﬂ% 'éu% Je ongﬁﬁe&j HithVElivnaBEnifi d’nﬁ%o@emr'tﬁé BBorh® ahd ?el&t@@cancer

S as a stepin the transformation to the
R@ilﬁgnamugg&sa;t ¢het 0B16¢lsThed stheir | pngdmcft pmithedidsoglayarecognize

f t nmher
St P e gt e FEPPUAPD BRE188ay Bk CERBcgr Tl the
I@ﬂﬁlk‘[rﬁl aliechkan ﬁﬁlhuBﬁB% ickll ShecifieHgapst expldiatwiit Gﬂs'pievmusly

d their product antibodi és may recogni ze Replikins
diffiowiido snddrstandsiwhy tie anbmehgiin |anhb0dyaﬁ gleagied in g cpnaere and

di sc ver of the I|k this r

1 ﬁ@@?%l‘(‘: G AR % E pﬁ% i’ a\?ﬁaatf) §Vapr 3%?1%%3%' % C(ﬁ or all
defl typeiergiudndimwhiynih Qﬁtl’@cﬁtyi 9gkdaed agdibist b@ﬁi}er IR%phklns which
el evated in all cancers, and is cytotoxic to cancer

Sdletd mmwhmwétse@mﬁ@tss @lmd/mﬂh ¢ rlaisdde thraphaaiisnem of rapid
Lypes. Thus antimalignin antibody is

rﬁ? c?dg%dloééa?én? ®P%ancer Replikins, which share

| Lmunol ogi caIf specificity and which are related to the
enonmenon of rapid replication,_ not to | type.. .

R06e]  THder seogiivh o B e BRI RapTARPR e in viruses

l%i%%nht%rcaa Ofic noﬁ’ﬂhf)éésﬁstrdﬁgﬂ)%ﬂgcbrﬁéﬂﬁeoﬁﬁeQﬁefsola% in cancer

ose in transformng proteins, or thoSe isolated in
@ﬂrmﬁtemse(lsée Pakie &i pxtipseen Tairlee Replikies) isenéfioentlyageneral that

Repl i Ki ff | h. .
e gin AR 5 a5 <SPS e R ety epmgra gancer
t%gtf 9t ﬂé‘l&% i @@ﬁrc%lnt ﬁﬁ?ﬁ@\ﬁalﬁﬁ ghd diYRlerkO 8l @icl fheuiubiugd @Rimary

Individuality and difference in the fine structure
gpinbnanid seqrienoe)act dachegfidc edncef repdikinsothat Meeycadc e assayed

ns that t a eassa ed s |f| [
e i i B ERREUR AR EHERER gl st suen
INBaR dectfiidir2 DniB % FREGIHLOREIIKYN 1st§1ﬁ1ﬁda1em the sequences of
particular Replikin is identified in the sequences of

thiecanean peoteins divetha gnqjyodsh@sq@pmcpgldcﬂeg@mﬁér}gde dhe Replikin 1s

cribed her t he ! S t
SEGRE M o SO b HORARE D08, 87 gome
SAFRIrS o ek athple, thedefxiainp bed highly gheéiifio inhdsy epeislttdnﬁtrg huhylysm
speci fic mass spectronetry apalysis for fm Li(

rRsr sysh.otaBPer, PRof@ns thes firsy ctehiped) cangse sellc Replikin, the Glioma

Egﬁhénlf' nkagtvgﬁhl@’,' Yhown in Table 1. This specific measurement of the

cancer Replikins permits the diagnostic specification of the tissue or organ type
affected by the cancer and its specifc treatment. Thus, for example, the Glioma
Replikin occurs only in glioblastoma multiforme, a malignant brain tumor, one of
the most malignant of all tumors with a mortality of over 90%, for which no
effective treatment is available. If its Glioma Replikin is measured in serum, the
presence of brain malignancy is detected. It is also now possible to target the Glioma
Replikin specifically with chemical, radiological and other treatments. The same
novel diagnostic and therapeutic methods are now available for ovarian cancer
Replikin and the other cancer Replikins as listed, by example, only in Table 2.
5
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Replikin 'kagvafl hkk', is shown in Table 1. This
specific nmeasurenent of the cancer Replikins permts

woheosdiegmnost i ¢ specification of the tissue or POTg&2004/017936

type affected by the cancer and its specifc treatnent.
Thus, for exanple, the Giom Replikin occurs only in
gli obI astorm multiforme, a malignant brain tunor, one

4 1FGRBhalWasR! fhr T MTRIpRkiMst o1&l Icpll lidation is
@P Jver da@or mhlc% ﬁ% ef %ectlve t?eatn%ntb o
thv atuds bifeiatal fromtthe @hstadifl yRersl cprkmrﬁlumszarmwdremaggkutlmn protein

serum resence o rain nanc det e

ey St IEBP‘EPZPaFPb‘J&P%‘f%*’é’ ﬁlaﬂﬁ%eﬁ'f‘% gy only
SRAGLEAIC %Efnﬂ%%lhﬁﬁinc @ﬁ&" Qiﬁibod&aGIaﬁlﬁQitib@ ®itd n8t Be4in-specific
treatnents e same novel diagnostic and t her apeutic

easdroed partalerroanencas havs previsusiyvkeeh alesathedap iRBpenzRi #nd no

b L T
Kdve vRewphidkiipsd %r%ﬁ’ioﬁsllyﬂvﬁlalp b&rﬂ@@|W1ﬂﬁ&p1@éinio$ogim1ysioudm6nted
of data fromt ast 100 years on influenza virus

m@mnggasmamdrrem@ﬂ@nn sequences and epi demi ol ogy of

i nfluenza epi dem cs and pandenics. To date, only

serol ogi cal hemaggl utinin and anti body cl assification,

?1»018]”0 stA afoor sperehifold trrmet \irdthpeginceteraionueh seain-specific
ave previously been descrijb i nfl uenza%1

§d in and ng
whaerraR pkEs e one PREIBPIERE (Vs Mo TTagH. iughg B, (AHINT,
%Er)ev ouﬁllasg\/\ﬁ Qﬁagtrf?lglﬁiat i \Mﬁ?ﬁ@& iN@¥&eREeR ﬂﬁﬁ&r&l@&ﬁratmn

dem ol og
‘d@s:teﬂmeﬂ edindjpeniendpidenoics caped spﬁpiﬁqadiatbymach [s&@leﬂrorA 1902 to
ten-fold increase in the concentrati

t f
A e anpescs o GOEETRI MrRaiE SRR OP SRcife e
E‘}gpef('ipiﬂ(:e BRLOf %asst toh@'sﬁ&mﬁé RE Mﬁﬂ £8mBosifioy HoM 1 td ﬁﬂ) k&2 B2 years

f ound hat such increase of
ﬂwl itki «hlsappnamamer, apius nthmasme@eaceedoﬂ @eanstr@ﬂ@rszoamﬁc Replikin
d.specificall

R A S R RS

whRA. hRdR® velHEn §tPaihd R oliaRERRIAME 8n @bmalg inflasiza®8&sons, nor
specific Replikin conposition from1l to up to 64 years

tf desise agug Qaﬁpé@r@fnwbdepllﬂﬂl@ s efpe Vgesiees- off hpappent sharp
S ie%%senn 11§ %lgg\bf F%pﬁﬁgl c!onc{htl%? %7 b §OO(§r %l\fé ?éfgésx 1}1] #3n2’s

em Ca ures wer knhown

Misiogy) 2h@ tH reghipehrantd Gf'lsp‘ébllfaImllmwodlppﬁladﬁﬂwhﬁ‘he)vera last seen
com ng i nfl uenza_seasons, nor to devi se annual

i dheuhigh ety B3V pandemyiqijod sl 968y anrh é ithe dwoThigh mortality
éﬁﬁgﬂﬁ:s %@61595 and 1977, but were absent for 20-25 years, together may be a

warning of coming epidemics.

[0019] Synthetic Replikins are new vaccines.  This high degree of
conservation of Replikin structures observed whereby the identical structure can
persist for 100 years, or reappear after an absence of from one to 64 years reappears
indicates that what was previously thought to be change in virulence due to random
substitution of amino acids in influenza proteins is more likely to be change due to
an organized process of conservation of Replikins. In fact, if random substitutions
of each amino acid occurred, the chance against an average length influenza

6



10

15

20

25

30

increase in H3N2 Replikin concentration (1997 to
2000), the largest in H3N2's history, and the

woeeappaasance of specific Replikin conpositi ongCwnhisede4/017936

were |ast seen in the high nortality H3N2 pandem’c of

1968 . and in the two hi nortalit |de

Repdikimgeguenssb %{@lﬁﬂyg&# OT{ QR YSaL é%”@ 5 8@8‘&%@9% be in

tgg d%E.oPZWf’h@'Zﬁg %e%ni! ng epi dem cs. [0019] Synt heti c
epfl Ins are ne\}\)/ vacci nes. This high degree of
conservation of Replikin structures observed wher eby

i dentj.cal. structure cal for. ears, .0
5 phear L semni e T 5t BpbS i ik SR do iRfuenza
*51% Rﬁraerxﬁmbfhd KGR @S ﬁr@@ht ot WAS niduey §i8eksk WirB @HEhO and in
e change’in virulence due to random substitution
HIV aasi well ae i svhieat. | Moreieeezatly ragnafigant icongepyadion;gfk gplikips 1s
be change due to an org e.d process of conservation
@Fseﬁém‘%‘i???glmf Hu‘ﬁgoctap ?Prc?%lﬁdom substitutions of each
am no acid occurred, the chance agai nst an average
I enigt h infl uenzaRepI i Kin sequence bei ng, conserved for

lyear f(uﬂ@urd fmstiend Aasissfor Replikias c9lq & Hwid Fenligation is the
S A R R
TliEf |RL¢@HK1& vorcestratfonr ire Xtearploey-grotvings l‘a\klsmrepst&ﬁﬁ naf HBEV (NS1,
f oot and nout h dj sease );VelrUSt pe O and |nH

VRN, Reevialentiieeatly siagedn é‘e%rhtvya}ﬁ foglilcb‘m § QUERIXt ofaﬁe Replikin
go%@?ﬁfa\ﬁ%}l'lﬁ e% nggﬂowuf%mgﬁ RRRERM o IIVC@IONAYH! Mevalent in

nuc ocapS| 1] Athird functional” basis
Iatfrstmﬁﬁ]\kmﬁ&tlonol e inrapidreplication is the
increase in Replikin concentration shown to be rel ated
to rapid replication in H'V. The Replikin

@'@Qﬂem r %ih@f‘ éxﬁmb[é@ Slc0Wivah OWF e | Rtibht b€ l&?hﬁinﬁ & rapid

'V (NS, , prevalent in early stage infection,
wakctionn For @xamplcnm-tgmtdncwl‘ le@fwgenmepvml@ nvhlch devastates tomato

‘%?’B%% tf@% 18{-1 Ellg?mc; Qc?%sr(gﬁé? el%?ﬁ?ag g g ‘celélT av& 1clf1_$1%1e%ee%'sﬁown

i0¥igetd DA, LOR2 fvaigikaxanpl es are given of the
relation of Replikins to rapid replication. For

exanple, in tomato curl |eaf gemni virus, which

t at na [
ﬁﬁé?}s ; eplejis Ollalhlé,olggé %%?y forr}\%;]ld ﬂﬁﬁ%%l\%}gﬁ,b@aﬂgﬁcﬁﬁésda?rg Wleased
Bbmdht GivENA, teBOBE ﬁlloﬁsaﬁldy €roRepdd #ifmosome. Multiple, novel, almost
‘flamboyant’ Replikin structures with concentrations of up to 111 overlapping

Replikins per 100 amino acids are found therein.

[0024] The increase in Replikin concentration in influenza epidemics is
functionally comparable to the glioma Replikin’s increase in concentration during
rapid replication of malignant glioma cells and comparable to rapid replication in
HIV and in a diverse range of other organisms. Replikins thus are associated with
and appear to be part of the structural bases of rapid replication in different

organisms.
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[0023] In malaria, |egendary for rapid replication,
trypanosones are released fromthe liver in tens of
Wohmlss]am:%s fromone trypanosonme. Miltiple, noveCT/US2004/017936
al most ' fl amboyant' Replikin structures with

c t f to 111 |
(85T o nBeaidiasSaredbrtsh i nainariion Rsoosy ARk Rep BaLaods
c# ﬁet@tpe{ddktb rbo?l%P g3t ﬁl@&és@ DE 'réblicﬁﬁ&ﬂl ejifich @PEERA €S tHeSsurvival

unctionally conparable to the ioma Replikin s
ahd domamece of ewhdeologiael maputitionn %hpaip;scquarymﬁ theseingl wypteins

T Y e SRR AR AP ptnosens
b @FARHAVE andR@Rhtithii aéwﬁnﬁdtﬁm@wquﬁmd W fo tBadontrol of a
appear to be part of the structural bases of rapid

br@ﬁlram cvfahsqaseSdnf\rﬂwlewpldonegh@ﬁtl@ﬁss p bop Hctardyy ﬁaxaeﬁng native

ntrtlonandc QSh I viyd
SGRBRRL L e BB ARRE R R IE VAL, TR oY oo of
Ke@ﬁhh@&lfo@tér gt b f bigaCandtplalt fbddst he survival and
dom nance of each bi ol ogi cal popul ati on. The di scovery
of thgse new proteins related to rapid replication
i des [ [ :
¥ oocnd 5y QIERELPHLERL) of SepeL 858 gilhodbos which he
pieted rdivifioak rtcomeafan&zexmhu daidrfst wﬁl)chfthme um effartive vaainea Thus,

broad range of di seas ich ra e | i.cat
for gash dﬂ%?éfi?eérthﬁy 1§ arn@si? ffwﬁwmpw et thatey '15\?‘6 ciidctive
ShA 0%§2%P§% freati] éf) rEvenfifig %gé:ﬂfé@a%es ﬂﬂﬂpﬁﬁocgeﬁi t he

use of ster growth of al gal pl ant
foods. [0026] There is a significant nunber of

SUBERRS, AR NN, o oh T Rel e TS o effecti ve

[M@LG! €. ThBYSeschiOinvEROA HoPAESL QT forliGerdiffiaghutRbtide or

developing a target that will provide effective
amatdodd sequedetseibal regluder @B@plﬂcgn sequsnesy e hhe mythodds geferred to
dl sease mglrgat hﬁ%[n v U eo(g:tg go{ﬂy ﬁqm;ggﬂon method,

ﬂaﬁﬁm P Eytideg oﬁﬁﬁdrﬁmglmn@rtoadnonosmnﬂms ecidenehslitgdél) at least
i ncl’'ude a Replikin sequence. The nethod is referred_ to

qmerlersme ags@ueslqy@tedt St @d@mamm\ afsh Fﬁéuiuerr%@ grcond, dysine

Esdﬁif'pe ? ot qgéf)sg %n% ?gtldl 0] Utgﬁ@b am n{)% a%:tlp §t: n C Bfglne rosidues

(R¥plilan) + ea&hmﬁg d ysi tlass ﬁﬁje@uéesl wasatteeehled in dlgaet geast fungi,
am no acid resjdues froma sec?1 1n
amoebae, bacteria, plant and virus proteins avmg rep cation, transformation, or

redox functions.

[0028] In one aspect of the invention there are provided isolated or synthesized
peptides containing a Replikin sequence. The 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 residues; (2) at least one histidine residue; and (3) at

least 6% lysine residues.

[0029] The present invention also provides methods for detecting the presence
of a contaminating organism in a body sample or environmental sample comprising:

8
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residue; (2) at |east one histidine residue; and (3)
at least 6%/ ysine residues (Replikin) - constituting

wa owieldass of peptides was reveal ed i n al gaePCYaa3104/017936

fungi, anpebae, bacteria, plant and virus proteins

havi ng. replication, transformation, or redox

f unctd dndco IR Io oo St podtSemRle PRREHPPBRNEH TP
are phyv 'sg&gnig% N A RLIOhciSY Rk h‘ﬁﬁﬁf@@eﬂc@@pé REFEkin structure; and
contai hing a Replikin sequence. The peptides conprise

f rom (3) t comblatitg 8@ medence atd Bsplikne surditnrg with thetprésenes of the
one | ysine esi?ue | ocated six to ten am no acid

resi dues PR NECSH TN si ne residues; (2) at |east

one histidine residue; and (3) at |east 6%/ ysine

resi dues. [0029] The present invention also provides
[9830ods fIprangéreeasbeny aththepinwertinsethste as Povitided papropess for

r ism.,n.a body s | e or_envjron t al . .
AR AR AR Ben B A8 B, aRORAG gy bind
spaipcallto 8 REpliRIHBRfudhces 3ME! Bocds? cofipiieRdR dignihlRring to the
nucl eic acids for the presence of a Replikin
sibiegt oy eEectiisRmant b rar ¢9sage Al 2tINEDGFIEISR FOEPEIRINgG at least one

i Kin,struct i t . . :
B e 8158 Bl b e g prosen i
ddh@ndrpingntrhiprofiesganismaf sxchded srapr emesgesf or
stimulating the i mmune system of a subject to produce
anti bodies that bind specifically to a Replikin
pesHence ’Th%gcifr?seﬁf RSERForCANPHo31 R0 aREBE ddsSthe diRd shRifidARy to

ubj’ect an ective anount” of a dosage of a
« BaplddiLt dsalefioedrberesi, ag watl as eatbodynecRepk ickitainpepa phieality of

One enbqdi ment . c rises_at .l.east one peptide that.is ..

B Bodit e el iy T RPRHAEDS I S Pl e rgfnion,
MW 3t FréviBIrT DeHositREd ldondfiRidl epeRhtibsMeHri QREIIRS that
provi des antibodi es that bind specifically to a
Regificklinbind 4o aephled ahé peharmagsutivallly ageeptatls ¢rodsr.
cocktails containing a plurality of antibodies that
specifically bind to Replikins. In one enbodi nent of
fobg2] nverhiocas aspdebLtiRliBvdkioMithked afOpipoRict iided, or separated
conpri sing an anti body or antibodi es that specifical

fiomd other spTREsHIs; Kicporabidtant, pha FyrEbesizcedc apptides cele pithgs| methods
carrier. [ i p e

G 5 3 Rob R 252 388 Ry KA HER 4G RokdpELE from 7
ordbei HG amireCcauill mahidingofl) 3y Mablesiezigdinpepdidwtelocaied six to ten

ot her net hads . . Lo .
amino acid residues from a second lysine residue; (2) at least one histidine residue;

and (3) at least 6% lysine residues. (viral Replikin).

[0033] The present application also provides isolated, or separated from
nucleocapsid proteins, amongst others, recombinant, or synthesized peptides or other
methods containing a viral Replikin sequence. The viral nucleocapsid Replikin
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.
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containing a viral Replikin sequence. The viral
Repl i kin peptides conprise from7 to about 50 am no

weachd®ioosel uding (1) at |east one |ysine resi dBRET/US2004/017936

| ocated six to ten am no acid residues froma second

|ner ast one h| t'd'n res e;
(5, " Fhepesbrtiabatyenil rebftdebot bEReRERE R hyesence
Jfg%ﬁﬂam-m&n%rv%%@ 0 a %9@} e Qf‘eﬂn%ﬁnﬁhﬁ‘iszﬁlﬂﬁe Lsapatiag,
or separated from nucleocapsid proteins, ampngst
ot her$) r esdatingamcleiconcidy nfréras thee dogie mamées of r enyiteapental
met hods containing a viral Replikin sequence. The
viral nucl®8B®psid Replikin peptides conprise from?7
to ahoyt S@rcafin ?Oth%chﬂﬁeii: neidid gt lpresénck egfSh iR Replikin
IyS|ne resi due located six to ten amno acid residues
from a sectmdiurgonfe resi due; (2) at |east one
hi stidine res d t 69 e
[ esi o(gzs [(f?&ﬂﬁqmgh iy or gegza c%i n‘%/fg ﬁf?‘a&n f%%p\{'lﬁ lprstruct res, their
met hods foaoneﬁttﬁ@lbnngmuhecom;ﬁsmng &fitha ﬂﬁnt@mamaél g the
virus in a body sanple or environnental sanple
conpri si ngeontamingté® HWiisng nucl ei ¢ aci ds fromthe body
sanpl e or environnental sanple; (2) screening the
nucl eic acids for the presence of a viral Replikin
[Stmslct ur g@h @achet Jspadrofethat 1nngmtdmet1mr@§sa|pwidﬁd wi prafess for

Repli kin structures, their co Centratlgn and

SiEigag s mEURR DRETDCLseRYISGT 1 Ot ARTbRgigengat bind

s}f)'e&ﬁt%al \)[ gpg’@ ral Ref1Qh REGueRSH: %ﬁitd fbcdsh %ofrﬁﬁ‘i@l‘ﬂ%' hihibRFifg to
a process for stinulating the inmune

&y snbgmt ah eéfesting @etunt of proshge of am:t)mtpositle@ cethptisipg pldleast one

%&ﬁﬁ%‘il S yérf?, %éﬁlolgalﬁl?%cgﬁigr ﬁga%f ﬁlgé: ﬁ?ﬂ% g é}gat &5 present in

& éﬁ&'@inﬁ%tﬁﬁ%ﬁﬁe Plusfif SN Qfanﬁerﬁ@r@@@Sl tion
conprising at | east one Replikin peptide. One

enbodi ment conprises at | east one peptide that is

D58 o3RS GRS Bl bR B o IR o

Pr QuhdRspIAAh| ROAEESed hé{%ﬂbla@dwélpfaﬁl afnltlba&ljl' Yotlaaids vortaihing a
Replikin, as defined her ei n, as._anti body

nl@tﬂhnapf antiberica it gecatiqaly bind f“?/ VEﬁl ReRlikRsa B Sne ipgbodiment

Cldfll’ll %{1&&’ Blond b0 pévidda BeRbbbitPSs cbpRBBg an antibody or

antibodies that specifically bind to a viral Replikin and a pharmaceutically

acceptable carrier.

[0037] The present invention also provides therapeutic compositions
comprising one or more of isolated virus peptides having from 7 to about 50 amino
acids comprising: (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, and a pharmaceutically acceptable carrier.

[0038] In another aspect of the invention there is provided an antisense nucleic
acid molecule complementary to a virus Replikin mRNA sequence, said Replikin
mRNA sequence denoting from 7 to about 50 amino acids comprising:

10
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of the invention, there are provi ded conpositions
conprising an anti body or antibodies that specifically

woizod/one3a viral Replikin and a pharnaceuti cal PgT/US2004/017936

acceptable carrier. [0037] The present invention also
provides th eutic. conppsi.ti ris e or

nor e @ |s§%§F Gm%b?%ﬁrngﬁFlﬂﬁgqﬁﬁ%gﬂgnf?% HI%S%BPd
50 am no agkgér&gﬂgr|5|ng (1) at |east one |lysine
residue |l ocated six to ten residues froma second
IyS|m@)resmduﬁﬁom@hw%dm¢9®smeﬂﬁ@ hi sti di ne residue;

and ( ea? o resi dues, and a

phar eutﬁé%ﬁ §° X%E Fﬁ u8 carrier. [0038] In another

aspect. of the invention there is provided an anti sense

nucl ei ¢ acid nol ecul e conpl enentary to a virus
Rep9]i ki n InmAag@zlm AgRect Shite ireption herpRRATeided ﬁd@ethOd of
FUPLERE e PRCln I ATP PRI TR ¥ W9bd) e

methbd lésﬁlbﬁ@x aa@ﬁﬁﬁfbﬂmg)aﬁleﬂee@& dv@int 02 it BhstloaastruoReplikin
hlst|d|nere3|due and é at, | east 6% ysi neresi dues.

pptidopayineym Anfst ﬂpﬂl A9 pEEpo @pids Kemprivigt (Lbat foaeh e lysine
f
‘%ﬁ@}‘% g(fcq Q Jpthed, &}Lm%'%&ﬂ d?efsidﬂgs Rl AT lgﬁgé BOQRL: ) at

produce anti Ies to viruses,
leastphe aisngmeaebimluu d)end agleast 684 f}entelrvsadmou nt of at
| east one virus Replikin peptide having from?7 to
about 50 am no acids conprising (1) at |east one

40»26 e regi thirndr &?E&dt}ﬁs‘ré( i§ Pré BB RRIRA! SF E8SIHHYES virus

roma second lysinhe resid (2) at |east one
pepsitle domieclngsi dueprefS)tivarad tmrapeaas wirg9doggicrpemprising:

ot oPP QBRI S P ol Banth eeR 6F PRRRUS] i o

a preventlgﬁdgﬁugherapeutlc Vi rus vacci ne conpri si ng:
(1) obtalnln? | east one isolate of each strain of a
pl ur a(@@ty wfalwirgihesngho seiddequangs of {Iz)atdenst ga¢ glatchel each

cach st rai T SERGe BT LT TEy B JRRg i PR Metsgoe and

for the presreseatdAdfRRplkintse@icnoss; of Repl i kin

Sequegges; comparing the concentration of Replikin sequences in the amino acid

sequence of the at least one isolate of each strain of the plurality of

strains of the virus to the concentration of Replikin sequences
observed in the amino acid sequence of each of the strains 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) indentifying the strain of the virus having the highest increase in
concentration of Replikin sequences during the at least two time
periods; and

(5) selecting at least one Replikin sequence present in the strain of the

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

virus vaccine.
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(3) comparing the concentration of Replikin sequences
in the am no acid sequence of the at |east one isolate
wohowsaaon3st rain of the plurality of strains of PCNAIS2004/017936
virus to the concentration of Repl i kin sequences
Eﬂ?} rved n the amno amf nce of % {:
¢ A9 RS GRETHSH plsR ProY: i)é‘"rqﬂb‘iﬂia? 3 %.%%fevemwe

gmeﬁ aﬁﬁmlﬁgtvla&qné)éorﬁi%m akins for at least two tinme
perio sald at least one earlier tinme period being

Wi t hi ﬂ)abouienefymgmﬂtdmsof DViglroastant empes ging SHRiY, prl or to
step ); Nioden yi ng ain of the

havi nkf/t hegaﬁ%cé]l’ilgs?t feﬁ%r @afsgeglﬁ(%osreggeﬂcle a?re%eﬁlt F 'the emerging
Repl i ki n sg@iig R & pestideithifpatefonine v@as vaddie fnbiEfacture,
periods; and (5) Sselecti ng at | east one Replikin

sequeﬁfc)e psseeleastzmmmm@ee pang thef arpine agidr spguenastatdbe at least

d fied I
the vi rus GACRENET bt eRlRRIA SRy (Bhobdl: o ol'so”

provi ggs acsmbingt Hthefmplsitihllg eﬁfeebiﬁd’lhm&iﬁntctff the pept1des of step
therapeutic virus vaccine conprising: (1) identifyin

a strain of3)éZV1ﬂ}%B@%C%WC@%?@PP@?@C%’}% ang/oy adjuvant.
sel ecting at | east one Replikin sequence present in
the enmerging strain as a peptide tenplate for the
1004 vacki aptienspeactthie tveh@in Hyditdvesl wi ngefimdtafddentifying
havi ng the am no acid sequence.of the at |east one
Peﬁmekglﬁg §€a@eﬂ§ é ‘§€’rse§5¥ aguQstiG, dyeysyive fidt E%?e“tlc purposes

ﬁ?ﬁggﬁ@g a therapeutically effective amount of the

of step (3) wth a pharmaceutical ™ acceptable

carri €r) andbtemisgljtuleasttone [@0@pf avhatrotrhefia plspdity of staens of
invention |,s directed to a nethod of identifying an
emer gi ng steaiMSof a virus for diagnostic, preventive

or t henapephdi¢ziRs iROAEIRo GeRINe SR8 of (He atqgis@bﬁé 08148 of each
| east one isolatée of each strain of a plurality of

strains of strdie af fﬂlesolul(alzyy aﬁaﬂra}mﬁs o théeriraprifevo thec pygsence and
sequence of the at eﬁ{e pne i sol ate of each
concertration of Replikin sequences

3) comparing the concentration of Replikin sequences in the amino acid
sequence of the at least one isolate of each strain of the plurality of
strains of the virus to the concentration of Replikin sequences
observed in the amino acid sequence of each of the strains 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); and

4 identifying the strain of the virus having the highest increase in
conceniration of Replikin sequences during the at least two time

periods.

[0043] In yet another aspect of the invention, there is provided a preventive or
therapeutic virus vaccine comprising at least one isolated Replikin present in a
protein of an emerging strain of the virus and a pharmaceutically acceptable carrier

and/or adjuvant.
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strain of the plurality of strains of the virus for
the presence and concentration of Replikin sequences;

wO2yosmaemaar i ng the concentration of Replikin sequase®s/017936

in the am no acid sequence of the at | east one isolate

of each strain of the plurality of strains of the

virus to the concentration of Replikin sequences

@h&g? ved Alg? g)%l@é@ Wﬂ?é:*)ﬁséﬁqﬂﬁ W6i8nQf aeB6Mo@oftdieventing or
trains at ast one earlier tinme period to provide

tréating cneiews rdedtion @inpReplg ddmigisteingato & gagenttinmegil thereof a

I\%Sri ods, sBi d at. | east one earliert titnF eri od F idn liki
TS BT B R i B B SRR o gRarle bl Replikin

%’E%t @d)a pAREin (dB) ar dBREdihY isbaint BE t8d WAL 288 4 PRariacb@ically
aving the highest increase in concentration of

Reptalde nasienamliosasliviant.ng the at | east two tine

periods. [0043] In yet another aspect of the

invention, there is provided a preventive or

INEIepR#A C Vvirus vaccine conprising at |east one
i sol ated Replikin present in a protein of an energin )
]gesplte

W043li n ofInflhenzoily s agiiel rEPBARFYHEWER PleglPPsl THPeERREDI
carrler _an . i .
1{51%énat10 al.a aﬁiéngéts atgj y&ﬁll?)tl 1[1@%%%]& 0@1%0 o{?t'bpe\ékg gﬂré):aﬁh t\tll%cmatlon,

sent invention Is a nme reventin
fnfl@aizan ghfections Ugenidil eat iiompotanpcisiengf adoibidist emdngudriality.
a patient in need, thereof_ a }erev,ent ive or therapeutic
d

Viorldayiden anfiueaza GRistemissn gndPanderaics diwe | &gpEpd it iregular and

ﬁ%@lo.héﬁ& ﬂnﬂfe@%@‘a‘gﬁe %&r@al@flﬂé@h@u@ﬁis@f& SIEE & APedtbd Mahthef will

e VIirus an phar maceutically acceptabl e carrier
amtihos tadjcovan .thé NELGENPod 00d&t dfnbotheparsleinge and epidemic

lrieds SREGHAL e SR DOCUBKEROF RGeS

vi ns out breaks through vaccination, influenza
infections remain an inportant cause of norbidity and
946kl i t Vinflvgnzhdwedaes nefrairetie anespicllect vesdedenge partenngyenza

D B P P30 0 B PR e gttt on
RRACh&d réRAlois B Ys WkpdctedaRht inbGerz WitiCidmaimai BRergent or re-
future. The inpact of both pandem c and epi dem ¢ .

emergent infection. Global influenza surveillance indicates that influenza viruses
may vary within a country and between countries and continents during an influenza
season. Virological surveillance is of importance in monitoring antigenic shift and
drift. Disease surveillance is also important in assessing the impact of epidemics.
Both types of information have provided the basis of the vaccine composition and
the correct use of antivirals. However, to date there has been only annual post hoc
hematological classification of the increasing number of emerging influenza virus
strains, and no specific chemical structure of the viruses has been identified as an
indicator of approaching influenza epidemics or pandemics. Currently, the only
basis for annual classification of influenza virus as active, inactive or prevalent in a
given year is the activities of the virus hemagglutinin and neuraminidase proteins.
No influenza viral chemical structure has been identified prior to this application
that can be used for quantitative warning of epidemics or pandemics or to design

more effective and safer vaccines.
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influenza is substantial in terns of norbidity,

nortality and econom c cost. [0046] Influenza vaccines
woendinowshe nost effective defense agai nst i nf PABWR2004/017936

virus, but because of the ability of the virus to

mutate and the availability of nonhuman host

reservoirs, it is expected that influenza will remain
[804 rrer I§itcae SCRIEABRAL adhﬁfrﬁ’&fa'tl@ﬁ ofGn@ladzal Wcki#eozad the
survei |l l ance 1 ndicates that influenza viruses nmay vary

shuotthpemod cbumeryhand mt:mecmncbm atmirsersdd stagegien érrt:@ted at
duri ng an i.nfluenza se B 1V| r ol or?c' cal surveill ance

IMPTRYINE KACEINC GOVETAER & |CF &) ﬁﬁlpgﬁ? eni ¢ shift and

drift. D sease surveillance is also inportant in

assessing the inpact of epidenmcs. Both types of

084&Ir mat ilownhaspsciefdhe wwantidnethpregire provided dsojated phgynthesized

C osi t.ion a the.correc o) Nt LVvi I
P@ rv1rqsopeg§ﬁ% f%]e?‘lgmﬁaskbﬁ@gmo‘% iy annug %glsfi nza,Replikin
VIR Pl edthprideasih 7 ©adboan 50fantihe atids iedsding (Nuatliesst one
of emer eslplnfluenza virus strains, and no specific

@Séﬂ%u £

lysigerc 3164 B0 PR AN, Ao Seieh B BrFer FIE depicue;
n f .0 S
%Z af leasp ghg %Js%dm% F&BH% Mﬁjgatblgééj‘t Slﬁeﬁ Zl?snSeﬁ %%g{ﬁ S, (Iﬂﬂuenza
Edzrﬂﬁ@n)fl catl on of | an uenza virus as active, inactive
or prevalent in a given year is the activities of the
vi rus hemaggl utinin and neuramni ni dase proteins. No
['F(J)ﬁ% uenzay, Vifoler aFFé'@tC(ﬁ“l th%tlh'v'&{tibﬁle théas 15’%‘3‘?&1&&? Rt hlok&d for
r to'this applfcation that can be used
duarbting tthey émmwamei sygtenf cfpa d@bje@s torplpdm@eﬁnh@dws thmt bind
desi nore ef.fective .and_saf.er vaccines. ikl?o4§? ..
& 3P ThdnlFFmgal VB nRAP LR 28998 SPr PIRSRT, comPTISng
a\éﬁ‘lﬁﬁisfb? Do 1 8uiSBAr hn REfeb @6t AndubfBF WIRAZA of aE GoftPosition
can (%m ni stered, strategies directed at inprovi na
Wsnr@ gdeast a@ealnéluenmfwm iRepbkin nen’p@? t lrrcprefqnod #g1bopiment
one as t ofthel tiaon e

85pEpBgEor Copinael 7en o ReptiSeiR: GinfrBht st hsgeine stain of
SenkaniiRg. @ Replikin sequence. The influenza Replikin
virus peptides conprise from7 to about 50 am no acids
including (1) at least one |Iysine residue |ocated six

n a u
(OB5be: T RF B S, bIoeR BAEATE SRR gpecifially o

1hi¢m1fza Goedsy Replékineas disised (HendihuanzeclRes| aﬂﬂb@)iy cocktails

[0049] I n anot her aspect  of the i nveniil an, . there

SHBAINAEd 2 aPFadibe sf gptibodies that specifically bind to Influenza virus
Replikins. In one embodiment of the invention, there are provided compositions

comprising an antibody or antibodies that specifically bind to an influenza Replikin

and a pharmaceutically acceptable carrier.

[0051] The present invention also provides therapeutic compositions
comprising one or more of isolated influenza virus peptides having from 7 to about
" 50 amino acids comprising:
¢)) at least one lysine residue located six to ten residues form a second
lysine residue;
(2) at least one histidine residue; and
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stimulating the i mmune system of a subject to produce
anti bodi es that bind specifically to an influenza

woi200590168pl | Ki N sequence, said process conpri sPAE/US2004/017936

adm nistering to the subj ect an effective anmount of

dosage of a co |t|on Cco

i nfl Lé?tza aJllfFaGE mltl%teﬁldﬁggﬂl @p %e‘gtcé"% @PP%table carrier.
enbodi ment the conposition conprises at |east on

peptide that is present in an emerging strain of

[0052]u enz elnvmotlhst: as[oer@ @@}he'liheermoeéh@rt i§ proeided on anfissose nucleic

ti t nd f 1
i abials SolSR ey, 1 2 PHLHAN R 4o KB E D SR mRNA
RFudt] ﬁﬁﬁRe}%ﬂﬁKh@Nﬁ seQindé AbmAing 780! dbu0f50 amino acids
antl bodi es that specifically bind to influenza virus

dRepriskigns. I n one enbodi ment of the inventi on, there

o B S TRO TS SO 5 AR RN scon

Repl i ki n apdinargienaceutically acceptable carrier.
[005(1)8‘2 The present i nvention al so provi des therapeutic
conpd@ti oﬁéeaébmhléti(h@e whdugranfpor e of i sol at ed

ianmf Inoégza Vlléa%§6%q2§1héjlee§1(i??5w ng from?7 to about 50

d5 €6 | east one |ysine
resi due | ocat ed SIX to ten resi dues form a second
@ﬁSlne resi due; | east one histidine re

R13) atln|eh gpo % P§P§?’fn fhednuention therg ig provﬁec{j 3 thethod of
s?tlﬁﬁfaqﬁg et?ﬂe't Iﬁlg'lun@%9§8{1 %k?laesuﬁﬁétr fo roddcg%aﬂ)odléb RNahh&Iza virus

aspect nvention there is provided an antisense
cmmqiremg adindhistahmg isine effertivcearotdr yi tab laastmtd ughenza virus

Vi r ut i l.i k| n RNA sequence, said
t‘fmkp?p veg[t‘r@é@ ﬁ@lrrora&me STHTSIE 50

am no1§ci dg 16QMBAd BsiG resﬁcilv)e 188até AR o RMOAnhiNS B residues from

residué located six to ten residues froma second

| ysi ne resi @hsnend(}z)neatssm@ast one hi stidine residue;

d . [0053] hi t
gﬂot §1 } as?)teﬁzts%?e 1 té&{tsl?ﬁnfgtﬁiﬁ’lg’gakl tjﬁZr e[ i's p]r ov: dgg a

et ho@) of at least 6% lysine residues.

[0054] In another aspect, there is provided a method of selecting an influenza
virus peptide for inclusion in a preventive or therapeutic influenza virus vaccine
comprising:

§)) obtaining at least one 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 of each strain 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
strain of the plurality of strains of influenza virus to the concentration
of Replikin sequences observed in the hemagglutinin amino acid
sequence of each of the strains at least one earlier time period to
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simul ating the i mune system of a subject to produce
anti bodies to influenza virus conprising adm ni stering

wanoesifiesti ve anount of at | east one i nfl uenzaPgrTmgs004/017936

Repli kin peptide having from?7 to about 50 am no acids

conprising: (1 t | east one si.ne residue | ocafed .
S Lot erbiitoRacpEeR e P at g (sl periods.
residue; (&hqaf1ch83k @MRr Nindldefiod Bein@SiidiR :absmdix Fonths to
at |l east 6% 1 ysine residues. [0054] hi" anot her aspect,

there is patwut theek yeanepringdo step£Ek ect i ng an i nfl uenza

virus, peptide.for inclusign in a preventiv £ . .
Uher st | 1ehipPiechS Sdfcn i ol ReriEhie B Higheptiporcase in
obt ai ni ng adnckRARfonOHE RiepRltiAt RqRénce@@riaf IthE Mt dbask two time
plurality of strains of Influenza virus; (2) analyzing

t he hemaggberiddai n ami no acid sequence of the at |east

I sQI f. h ' £.h ] f. '
of i niuergASrEE el Pl RSPk B E lelripr b of

of Repli ki ihflseateenRas peplid ideimsih Rggpt(Ipacopgridt ifat inokision
of Replikin sequences i n the hemaggl utinin am no acid
sequence ofl athaflagnzpaiys Vet sol ate of each strain of
the plurality of strains of influenza virus to the
concentration of Replikin sequences observed in the
[0®8Bp gl ut Tiy presenit moveationw abequevides oinsttachodiaking a preventive
strains at | east one earlier tjime period toprovide the
eioheBRY St INBRETER VRBDH VIR COPBIISEE: | east two time

peri ogdy, SRiefifk in OPR1GEHAal vifus b IR eR6FifstReh;Ng
W t hi ﬂ§aboﬁftegtslf§§(nén§%t ns to abo&t trsw ee f/eargé&gsri or to
step (Q); §éActingenit lehsti onp Replilehrwiqnerst pragdntiemzthe emerging

virus having.the highest increase in concentration of
Repl ki n SEEABACRBE HEP PR AT ERe g At g s Scture,
periogy; (niellAed pépiided hheRS theORRinFeRId delqleR@BFRRE Bt least
present inthe strain of influenza virus peptide
i dent i fi edongReplikn getnengs sglegtedtin diep {2k anchel usi on

4) combining a therapeutically effective amount of the peptides of step

(3) with a pharmaceutically acceptable carrier and/or adjuvant.

[0056] In another aspect, the invention is directed to a method of identifying
an emerging strain of influenza virus for diagnostic, preventive or therapeutic
purposes comprising:

(1) obtaining at least one 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 of each strain 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
strain of the plurality of strains of influenza virus to the concentration
of Replikin sequences observed in the hemagglutinin amino acid
sequence of each of the strains at least one earlier time period to
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in an influenza virus vacci ne. [0055] The present
i nvention al so provides a nethod of naking a

wonreos@nedsze or therapeutic influenza virus vaceCmas2004/017936

conprising: (1) identifying a strain of influenza
virus as an ener strain; el ect I
one Repl i Wrﬁvgééﬁ%ﬁ(g@e’bﬁr@@é‘n‘?f(ﬁ%?l‘??f?é F& %gt“?? ?’3? deriods,

as a peptigdey %tel%lt 3h& c&1BEr iRk peRnd Beitk rv&iﬁuﬂ @E&it%%( months to
manuf acture, (3) synthesizing peptides having the

am no aC| da‘t@eqﬂnmmamfprtomeo step (Basgnd one Replikin

Cher bt | BTy e PEsE B SR Bris SRR Pl Gporcase in

step (3) vwneerﬁra@ibﬁrd}aR (16 AlelYerR6S ARHAD | tBe GRINEdsETtwo time
and/ or adjuvant. [0056] 1n another aspect, the

i nvent i on pssiods.rected to a nethod of identifying an
energi ng strain of influenza virus for diagnostic,
preventive or therapeutic purposes conprising: (1)

@OsA Ni NAndkt AiRASr aBPRt bSMledheentibn B6R i§ bfoazndedcvf préventive or
plurality of strains of influenza virus,; anal
%gspresent

uhh@pmémg@uwa YiTHS SARCHS eRenrFisiesiidprst opg ISPHéedaRenl
161f ﬁlenfxgmgéﬁﬁtg@nm }?}‘8&]} tOrfa %rp 691];61’ lggcﬁl‘alllﬁ 341:' Hﬂugﬁzas tVEIﬁb rb%ld a

VIr e and concentration

Hariequtikalty e&eeptaneeane( &)d/cmmtmanng the concentration
of Replikin sequences in the hemaggl utinin am no acid

sequence of the at |east one isolate of each strain of

@lﬁg gpP! uraligh ﬁ)f@é(;id%fe %f‘ :ﬂ%s Rfé%eﬂt Nh{4RRAaSs U fboll Q)ftﬂ?gventmg or

ncentrati o sequences observed in th
eniagginfitenranviars ndeciohdcaeppisang edoinigacke of a pdlent in need

rains at | east _one earlier tine 0
Bt A PrACONT Ot BT ASCG PoprifgR of epSig e fpusied REhikin
%%gén@ﬂ?thesl@n&ggfuuhﬁﬁﬁht&@ 8f 8RlhleIing siEn REAKEENRLVREs and a
thin about SIx hs to about three years prior to
shieempagelificalnabceptyble demicr fyd/padiieanst rai n of i nfluenza
virus having the highest increase in concentration of
Repl i ki n sequences during the at |least two tine

TRYPANOSOMES

[0059] In one aspect of the invention there are provided isolated or synthesized
trypanosome peptides containing a Replikin sequence. The trypanosome Replikin
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. (Trypanosome

Replikins).

MALARIA
[0060] One trypanosome disorder which has proved difficult to treat and for

which there is no effective vaccine is malaria. Malaria causes much death, and
physical and economic hardship in tropical regions. Malaria is caused mainly by
Plasmodium falciparum, which has proved to be extremely resistant to treatment and
to date, a vaccine for malaria has remained elusive. Thus there is a need for
effective malaria vaccines and methods of treating or preventing the disease. This

17



5

10

15

20

25

30

periods. [0057] In yet another aspect of the
invention, there is provided a preventive or

woheosapensti ¢ i nfl uenza virus vacci ne conpri si NgCatUS2004/017936
Ieast one i sol ated Replikin present in the

utini el. n errer n of
PR PaBRyarvidhe S HaY8 B s Satrirssarid Mieidlse o fgetment and
Iﬁ@&éh‘tl@ﬁ and/oe rth@@lie‘tﬁﬁﬂgtdesh%gﬁboﬁ%% proavbs&d oP¥nd M@atment
present invention is a nethod of preventing or

WltﬂeBtsplrﬂgn ivirhi wansings wind Beplilih eefluenracimp vhesingg are applicable to

t th f
6 Bodhe ot aPa bl R BRI g a1 cast
one isol ated Replikin present in the hemagglutinin

protein of an enmerging strain of influenza virus and a
[Qﬂ@]nacednuth@pteyerée@\eqmam @eteapre |Pé<PVlé¢ﬂJIY%ﬁClD§§I jang apthods for

%&5@%%%6@0%3%11 Soqh%rlﬁ%ﬂﬁ&’ %%01 CBE na@ \f(ffégét%%e isolated

ated or syn

mephdédies frRipaaimn ReglikinRefHd fiesens ﬁﬁlfldﬁﬂikﬁﬁalsd' bﬁ)Vldes methods for
trypanosone Replikin peptides conprise from7, to about

tERtiRE 0 PIEEIIHES A A .cw@p{lgl}lg aadnp@ggepng e 3 9@@% an effective
ar ﬁcﬁing dﬁl &/ncé‘%f@ﬁtﬁ% ot :}B(Iggp&%@ %I i fégstf bRdMigblated

econ st ne resi ast
IﬂeﬁndhmmjthmﬁﬁnRathﬁast 696Iy3|ne reS|dues.
(Trypanosonme Replikins). MALARI A [0060] One
trypanosone di sorder which has proved difficult to

[bb&z;t an%&@f Mﬂa@&l tyhahe ;br%séﬁ@ el ech !Fe \éﬁﬁl%cﬁé‘s '§nt1body
ria. |a causes much death, and physical and

@chtadsi aandhmmksisltmns rthatr ophpiade aﬁg}mdr@ thvkspgcifacally bind to a

KGRl R rerery reers e o] Pt et iR,
date, a vaccine for malaria has remai ned el usive. Thus

there is a need for effective malaria vaccines and
[#86Hods cknatheapiamglon! priexpsnesonte phichdinge dsetreated under the

hi | | des b
eieh R et o ™ PeHRE il EaRt &epRbin® S bR EplFicum
ERHiRgscAasaistdast d@t@@ﬁ@n fpRéveRrion urkingnt of syphdis.

treatment with Replikin virus vaccines and Replikin
i nfluenza virus vaccines are applicable to the
jon of and treatnent with Replikin malaria
vacci nes.
[0064] In one aspect of the invention there are provided isolated or synthesized

bacterial peptides containing a Replikin sequence (bacterial Replikins). The
bacterial 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.
(bacterial Replikins). US Application Serial No. 10/105,232 filed March 26, 2002 is
incorporated by reference in its entirety, including but not limited to the bacterial

sequence listing and information.

[0065] The present invention also provides methods for detecting the presence
of a contaminating bacterial organism in a body sample or environmental sample
comprising:
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[0061] In the present invention, there are provided
vacci nes and nmet hods for preventing or treating

waoab@roien32 The nmal ari a vacci nes conpri se at | eaBCTMISE004/017936

i sol ated Pl asnodi um fal ci parum Repli kin. The present

i nventjon .also provides .nethods .fo reati or .

pr evgﬁﬁ i ngSHkaf inﬁc%gnﬁflagiﬁbma% ﬁ?fibf SPPRY 5 gpvironmental
pati ent angghfective amount of preventive or

t herapeutic vaccine conprising at |east one iso| ated

Pl asr@Xi urscfeghivigphe unelRepicidsi far theopresgneaiof @ Pperdikiny sfgucture;
by the present invention are anti bodies, antibody

cockt ai | s “2fid conpositions that conprise antibodi es

that (specidotieRiltihy th pedsdree df Repdplikimstauctiie prittk itespresence of
present in a malaria antigen of Plasnodium falciparum

[ 0063] AndhheontaREapne RS r ypanosomre whi ch may be
treated under the present invention as is the case for
mal ari a, the Replikins of Treponema Pallidum

[0eg@hi | | 3 ,anethRr Repatsed therindeitat there, i pawdidi @mrocess for
treatment of syphilis. BACTERI A [0064] _hi on spe%t .
smulating; teeimmyac (s f @ FRBIFPlady nredics: ayiggdies that bind

: o . LY _ Liski _

DU AR A Lok PR PR PUGRRARIRES QP Mo PR alillering

16 Qg sibgext fun @ffiedtitecanadomit bf 5@osagend aacxing®sitival apdhpmyingldt least

at least ane_ lysine residue_ |lqgcated six.to ten amno .

cgeitacesal Baedkin msRide- s Dogrnhofnanl coguristioat (e3yt e baoctoril

}16@3&5 P& ﬁe%dt ¢ B hRpdiAl Qiraid it thdba@kbridleR8inih0if such new
sine residues (bacterial Replikins). US Application

sBem evherfjes. 10/ 105, 232 filed March 26, 2002 is

i ncorporated by reference in its entirety, including

but not limted to the bacterial sequence listing and

006 A" Mat im9R.préLRthlenthn MesOnides Bvettidi@nhallsad specifically to
provi des nethods for detecting the presence of a

a bartertl Reeplikin, badebredahereing anivedh snaniibedu\roskiah gongpining a

nvi.r onpent anpl risl ne: (1) i i : ei
RGP haBaTR T GRREUR) Ml kPl SO on
dnfodnBERent Nige tieenfivg)| Eicte agé dsofided tdompositisen wenplisg an
Repli kin structure; and . . o
antibody or antibodies that specifically bind to a bacterial Replikin and a

pharmaceutically acceptable carrier.

[0068] The present invention also provides therapeutic compositions
comprising one or more of isolated bacterial peptides having from 7 to about 50
amino acids comprising:
(1D at least one lysine residue located six to ten residues from a second
lysine residue;
) at least one histidine residue;
3) at least 6% lysine residues; and

(4)  apharmaceutically acceptable carrier.
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(3) correlating the presence of a Replikin structure

wWith the presence of the contam nating organi sm
wpQAGHNod3m anot her aspect of the invention thePeTiUS$2004/017936

provi ded a process for stimulating the i nmune system

f bj ect t d ti bodi t hat Qi nd i .
Bheli 71 oah Ryorhies BPBAEE the By HRRAITR? ¥ L BTN aL antisgpi nucleic

agﬁ) GRSScutO Wnipts ﬂéhtﬁg'mé@ P tb%Eﬂe?Ql Replikia SHONACEedRnce, said

ective anount of a dosage of a conposition .
Roaphifaini mRMA stiqubmasienoteg fremt 7etoiaabutRdiniikp acide peingasing:

ot 10t HAGEAEL ST Bt e KEARG A Ry e PAl A ofoipesccond

bacteri al j9sigapisgiei f such new strain energes. [0067]
The present invention also provides antibodies that
bi nd (@pecidtilenal dng higidindygeidee;iaal Repli kin, as defined

her ei as [ anti bady cocktails containing a
pl ur a{??ty %g\‘%ﬁm%%ﬁ%@@ﬁé’ specifically bind to
bacterial Replikins. In one enbodi nent of the

i nvention, there are provided conpositiaons canprisin

[8870Int i bddyebenether Hpesieaf thranvabiertheredp ot ampetiod of
bacter | Repl i Ki h t] . a :
55 oy SRR, R0 2, I SRRESY okl sigeagial s
dongrRBRUAdBINGOIIQS il iefiostiveoapbSi 6y atoteastoondarbaetedd]l Replikin
i sol ated bacterial peptides having from7 to about 50
mlﬁ%h%ngjﬁmwnﬁeﬁbgwgl. amipp agds caBBtSiBEe | ysine
resi dg? | oaqgéaﬁgor? 1;151}19 refsﬁﬂlerlgéﬂéw&z? td feBBnAnS 8687 Ekidues from
n e 2) at

| ysi resi due; east one histidine residue;
(3) at | eastec6id lyssenesiduesi dues; and (4) a

phar maceuti cal | cceptable carrier.[0069] In another
aspecd) of # @sﬁ%}%ﬂftf‘ﬁﬂe?@ﬁ@@ ad brovided an antisense
nucl '3? aci e AP6H Wi fQMmMEEMENtary to a bacteri al

Repl i ki n mRNA sequence, said Replikin mRNA sequence

denoting from7 to about 50 ami no acids conprising:
Ao SRS e B PR U R bt
Replikin peptide for inclusion in a preventive or therapeutic bacterial vaccine
comprising:

(D) obtaining at least one isolate of each strain of a plurality of strains of
the bacteria;

2) analyzing the amino acid sequence of the at least one isolate of each
strain of the plurality of strains of the bacteria for the presence and
concentration of bacterial Replikin sequences;

3) comparing the concentration of bacterial Replikin sequences in the
amino acid sequence of the at least one isolate of each strain of the
plurality of strains of the bacteria to the concentration of bacterial
Replikin sequences observed in the amino acid sequence of each of
the strains at least one earlier time period to provide the concentration
of bacterial 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), or earlier in rapidly mutating bacteria;
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(2) at |east one histidine residue; and (3) at |east
6% | ysi ne residues. [0070] In yet another aspect of

woOheosinesat i on there is provided a nmethod of sPpauiuaiong17936

the i mmune system of a subject to produce anti bodies
to bacteria, conprising adm.nistering an effective. .
armur(g) of %éenrlgg%% %lfngf%g“lf g‘}eﬁ %ﬁcteﬁ@gwm%qthﬁ %lfeagmcrease mn

having fr Q@hge[lﬁrgti@rpQPBaq%Qie@ﬁ%eBﬁkﬁ@eQ&Iﬁ@s’@ﬁﬁi@ g at kbt two

at | east one lysine residue |ocated 'six to ten am no

aci d resi duespdriodspadsecond | ysi ne residue; (2) at

| east,_one hjstidine resigdue;.and { at | east 6%. .
| yor 8l esPlitbs gy ere Piferidrabith Bl Bleasi i e stain
provi ded &t hiRebRl pgRldesddnfiied iDaeh efissla g3l for inclusion
peptide for inclusionin a preventive or therapeutic

bact eri al in#ediagtsrigbygseingi ng: (1) obtai ning at | east
one isolate of each strain of a plurality of strains
of the bacteria; (2) analyzing the ami no acid sequence

[00721he atrhk @assentOM@ehtil Ale pRivideehmsthbaiof adkitidie preventive
plurality of strains of the bacteria for the presence

cafleprepshbie hegterial gAceite GaRRIENGI  Repl i ki n sequences; (3)
Con‘pgg}:gg 1&&“?& '85%%95{113&&06(}(:%@1%‘8& gfh'eféil%% iﬁ;k' n

sequ I the“amno acid sequence o at’ | east
one i@yl atseleofingac Hest raenbafteridh eRgpliltiralsequenoé peeseni ms the

of the bacteria to the concentration of_ bacterial. :
Repl i ki n SEUSHEeHahsAss G GRFROHe { WPLAS (for A agletigk yageine
of each ofmgmaﬂlreai ns at | east one earlier tine

period to provide the concentration of bacteri al

Repl i®) ns dynthesizinkgmptiddésvimvitignthe perinodsi(d ssaiagcapf theaattleast

o about tieESGRA R EeEgtd T g AL er 1
rapi dyy Myoatyilids Ragtapdidichrly efBdRRtntotnk 8 tepdptitiad &f step
of the” bacteria %aw ng the highest increase in

concent r at Epwithfa fhavnaeit¢aliRegskéntahie satjacinséy adinvianl

the at |east two

[0073] In another aspect, the invention is directed to a method of identifying
an emerging strain of bacteria for diagnostic, preventive or therapeutic purposes
comprising:

(D obtaining at least one isolate of each strain of a plurality of strains of
the bacteria;

(2) analyzing the amino acid sequence of the at least one isolate of each
strain of the plurality of strains of the bacteria for the presence and
concentration of bacterial Replikin sequences;

(3)  comparing the concentration of bacterial Replikin sequences in the
amino acid sequence of the at least one isolate of each strain of the
plurality of strains of the bacteria to the concentration of bacterial
Replikin sequences observed in the amino acid sequence of each of

the strains at least one earlier time period to provide the concentration

of bacterial Replikins for at least two time periods, said at least one
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time periods; and (5) selecting at | east one bacterial
Repl i ki n sequence present in the strain of the

woaotsaosk peptide identified in step (4) as aPpepiS2@e/017936

for inclusion in the bacterial vaccine. [0072] The
present invention al so, pr.ovides t.hod i ng,a
prevent i ve SHet AP RFReE f’)?:m% 3’&&%‘} 5%%91561&?"%8 {Fdolkntee years
conpri si NGpribdh skpel;idoli Ng @ strain of a bacteria as

an energing strain, (2) selecting at |east one

bact efdal Risptifiioig theesaim o0& ther kastanta havinghdhe highgstrigerease in
strain as a peptide t at e for .the bacterial accin
anut act ur O CRR AT ERI G BBt AR s HE G165 ovo

am no aci dyigRqecioge of the at |east one bacterial

Repl i kin sequence selected in step (2); and (4)
conbining a therapeutically effective anount of the

AP, Rl OB B S5y e e o

ampgeltic thaetetiflv eadcirencoBpiling at ehst @na sk baferial Replikin
identifying an energing. strain of bacteria for .
BTCARMHOBLE PIOTHR o ¥t FOELZHIE $UHEr 2p R Pectesia sk @ pharmaceutically

ggf)elrgg{aibg c%%er%?ﬁi/o??&jﬁ%ﬁt.ng at | east one isolate of each

In of a pluralrty of strains of the bacteria; (2)
anal yzing the am no acid sequence of the at |east one
isol ate of each straip of .the.plurali .Qf strains of .
{qusba_ct ef '8 FBPTEHeBrBEdrt & E%%ﬁ?éﬁﬁ?%ﬂlﬂ% rycobacteria,
bacigEdktcRaR! ]e?fa@ (&?M?ﬁ%@ée 3R} roO8RARLIf28tel s a C-terminal
concentration of bacterial Replikin sequéences in the
RKephlon zzoiddMyechaetecismofubetrelaais (helzestuloms) Whedeat&Pase has three
Egcﬁlgstrain of the plurality of strains of the

Bt8Ff'a to the concentration of bacterial Replikin

sequences observed in the am no acid sequence of each

of the strains at |east one earlier tine period to
Replikineint30s rihwsemal peateins6 of Mycobacterium leprae (leprosy) is:

kvmrtdkh

Replikins in the ATPase of Mycobacterium tuberculosis are:
hprpkvaaalkdsyrlk

hprpkvaaalk

ksagkwpdkflagaaqvah

Replikins in the B-D-galactosidase of E. coli:
hawghggktlfisrk
hqgktlfisrk

Replikins in Agrobacterium tumefaciens:
hsdqqlavmiaakrlddyk
hlldhpasvgqldiramlaveevkidnpvymek
hpasvgqldlramlaveevkidnpvyrflek
kevmaknenikepaglttngeafngdpralaqylmniah
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of bacterial Replikins for at least two tinme periods,
said at | east oneearlier tinme period being within

wahosto1ei3x nmont hs to about three years prior teCSUSp04/017936

(1); and (4) identifyi ng the strain of the bacteria

havij ng the hig crease in concentration of
%E{@P?gé‘imql?é%!g R? qgg"a’i‘}é]ﬁces during the at |east two

ldgglhﬁg 2a@P(#] 1 n yet another aspect of the
ent | qn ere i's provided a preventive or
hdhﬁl@ibm]ﬂldakdaaa’tmkl al vaccine conprising at |east one
lgﬁgl ated bacterial Replikin present in a protein of an
PGt rain of the bacteria and a pharmaceutical |y
e pigant . [0075] Two
@%%%?%gﬁﬁgg%@g%? es o ggg{)erl a, classified under
lngwbagttgqlpapk\m@awmmgpmhn | eprae (leprosy) whose
i bos otein has a C-terminal Replikin and
%‘gﬁ{? S?‘n%"?%@ cabgt(%‘?vg %8%%@ osi s) whose ATPase
m&ﬂ&ﬁ RembvhdahosvahRepl i k| n in 30s ribosomal protein
s6 of V\%@nobacterl um | eprae (leprosy) is: kvnrtdkh
lpspititlepgrmsbgalypahbATPase of Mycobact eri um tubercul osis

kyaaal kdsyr | k hprpkvaaal k ksagkwpdkf | agaaqvah
lﬁéelitkt{%g%agn:fln the B-D gal actosi dase of E. coli:

h@ﬂﬁhﬂ@kgg\ftfastdqaw | fisrk Replikins in Agrobacterium
t unmef aci ens:. hsdq qléf%vm aakr | ddyk

Hnpepiafaasayayeimerisizadadkp dnisbgaskRimk

e %ﬁﬁa%%%‘%ﬁgﬁafkm
latikaptgtoksappg bidingekizeduiinfiakydetmi ah
hhiaaglgfgasavyplgvqfracekfgadadkafkrfak

hhiaaglgfgasavyplgvqfracekfgadadk
hiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaekslmk
hiaaglgfgasavyplgvqfracekfgadadkafkrfakaaek
hiaaglgfgasavyplgvqfracekfgadadkafkrfak
hiaaglgfgasavyplgvqfraeekfgadadk
kfglydaafeksscgvgfitrkdgvqth

[0076] Also provided by the present invention is a method of preventing or
treating a bacterial infection comprising administering to a patient in need thereof a
preventive or therapeutic vaccine comprising at least one isolated bacterial Replikin

present in a protein of an emerging strain of the bacteria and a pharmaceutically

_ acceptable carrier and/or adjuvant.

FUNGUS
[0077] In one aspect of the invention there are provided isolated or synthesized
fungal peptides containing a Replikin sequence. The fungal Replikin peptides

comprise from 7 to about 50 amino acids including (1) at least one lysine residue
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hhdt ysi edl aql i hdakaar vrvi vk hdtysi edl agl i hdakaar vr vi vk
hdakaar vr vi vk
waizoggaksgeggql pspkvt vei aaar ggt pgvel vsppphh PCT/US2004/017936

ki gggakpgeggql pspkvt vei aaar ggt pgvel vsppph
k i tktl h
]r@ggtg(;l sixt tp g%g%g&og%éfi/&ga Eg 8121% Qer(r:\égg ?yBs?rfc’egr%giggg (2) at least one

%g&@hé Fe%idﬁé;%ﬁ‘i?ﬁﬁ!lé’ﬁ@é% l\ﬁlﬁé bdstelub @ Er0RME Replikins).

yt pnvkt pvggvtfavi agavad
hhi aagl gf gasavypl gvqf r aeekf gadadkaf kr f akaaeksl nk

Laagl gf gasavypl f r acekf gadadkaf kr f akaaeksl
MAVEES) or AT STVE rE it B ERim it PR of fnd weatment
Whh %Qﬂeﬂglgﬂ&ﬁﬂﬂlp kgt dsape kb pIRABRKAT #E fpadduction of and treatment
hhi aagl gf gasavypl gvqgf r aeeki gadadk
Wwithdiglggt Bedtwy phagurgbr aeekf gadadkaf kr f akaaeks! nk

hi aagl gf gasavypl gvqf r aeekf gadadkaf kr f akaaek
hi aagl gf gasavypl gvqf r aeekf gadadkaf kr f ak

EiOQQ]W of gasaondr dpbdtaseifeganastion there is provided a process for
f gl 'ydaaf eksscgvgfitrkdgvqth [0076] Al so provided b

rglyc : . d by
sthaulptings ethe imuwhei oysiers &f nat RAHCT tpr eiRsles nghtiodies  that

S5 P09 O e PREGOLA" SOIBLL 108, s comprisig

e eRdringetoothet fibfeap et éffectiae cinfame @fpr idssagg @t a leapbsition
one isolated bacterial Replikin present in a protein
ermprsihElegpshopsipgilReplikinreridet eri a and a
pharmaceutically acceptable carrier and/or adjuvant.
FUNGUS [0077] In one aspect of the invention there are
[0080] ded Tisopradeadimvensyntlhe pravetbs antibodies that bind specifically to

a fungal Replikin, as defined herein, as well as antibody cocktails containing a
plurality of antibodies that specifically bind to viral Replikins. In one embodiment
of the invention, there are provided compositions comprising an antibody or
antibodies that specifically bind to a fungal Replikin and a pharmaceutically

acceptable carrier.

[0081] The present invention also provides therapeutic compositions
comprising one or more of isolated fungal peptides having from 7 to about 50 amino
acids comprising:
(1)  at least one lysine residue located six to ten residues from a second
lysine residue;
(2)  atleast one histidine residue;
3) at least 6% lysine residues; and

(4)  apharmaceutically acceptable carrier.
[0082] In another aspect of the invention there is provided an antisense nucleic
acid molecule complementary to an fungal Replikin mRNA sequence, said Replikin

mRNA sequence having from 7 to about 50 amino acids comprising:
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fungal peptides containing a Replikin sequence. The
fungal Replikin peptides conprise from7 to about 50

wameieszds i ncluding (1) at | east one |ysi nePCT/US2004/017936

resi duel ocated six to ten amno acid residues from a

second lysine residue; (2) at |east one histidipe

resi dde; aﬂﬂe%?ﬂ%?w%e ?1‘18@/:5‘??@3%%" ?%gelndrﬁ@gu?sf ﬁﬂlﬁaal second
Repl i Ki ns)ysihQ0kRueAl | of the nmethods described above

for producylon of and treatment with bacterial

Repl i @) n vadeashes lstedinprsidoeisind t o t he production of

and treat t W f.ungal, Repli ki n vaccines. [0079] hi
anot h ag%E%ﬁs%Ot"qW’ée%ﬁ\fl@ﬁst'i on there is provided a
process for stimulating the i nmune system of a subject

to produce antibodies that bindspecif cally to a
[00B3al Rdpl arioilrer saspeas nefethes miventinmo ghess it Papiided ggprocess for

adm-nistering to the subject an effecti .0 :
Rehugut Fie, Wahe s BRIBh MompmPleh g0 aopich, ABReed Ik bind
SFRBifcKINtoPL RinioBIER e 1RAB Hqudiie, piiepaithss dongrtisimadahiaitering to
provi des anti bodies that bind specifically to.a fungal
Re phbiretran eAsciivs snant 9é p 8psage &4 25eMPogiEon RPBES)S at Icast one
ogktajls.containing a plurality of antibodies that
%%nggﬁlrfpec@ldf%y bind to viral Replikins. In one
enbodi nrent of the invention, there are provided
conmposi tions_conprising an anti body or anti bodi es that
H}B@ngmﬂigﬁm nEAtHQﬁf ungal Replikin and a
ceyh kel 25t e RV Bk - thé8Q8 blovIfR a method f
@pg@gﬁt ﬁ%\)@eﬁta#%tﬁ@l;?%gépr oviedes tlher apeut i%cOV a_me ot
morepsiag tthenspliaatipn i sfengf @neorganismr eomprisieg |tansfdrhinggal gene
peptides having from7 to about 50.am.no.acj.ds. .
SRS e or i SEeipin g, & FRLCRIEY fielio iy g preanism
%it}iamaét%ﬁek%ﬁhﬁﬂ%%u&ﬁ%n a second lysine residue; (2)
at | east one histidine residue; (3) at |least 6% ysine
residues; and (4) a pharnmaceutically acceptable

f)ﬁiﬁ@ﬁ OIB 082] In another aspect of the invention
g ovi ded an anti sense nucleic aci d nol ecul e
RSB enenianidediteran theiaal“pEsilel ok MY ees &ne eompound of

said Replikin _ o _ .
two or more amino acids in which the carboxyl group of one is united with an amino

group of another, forming a peptide bond. The term peptide is also used to denote
the amino acid sequence encoding such a compound. As used herein, "isolated” or
"synthesized" peptide or biologically active portion thereof refers to a peptide that is
substantially free of cellular material or other contaminating peptides from the cell
or tissue source from which the peptide is derived, or substantially free from
chemical precursors or other chemicals when chemically synthesized by any
method, or substantially free from contaminating peptides when synthesized by

recombinant gene techniques.

[0086] As used herein, a Replikin peptide or Replikin protein is an amino acid
sequence having 7 to about 50 amino acids comprising:
€)) at least one lysine residue located six to ten amino acid residues from
a second lysine residue;
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MRNA sequence having from 7 to about 50 am no acids
conprising: (1) at | east one |ysine residue | ocated six

woaodsanoaesi dues froma second |ysine resi due; PCRUSA104/017936

| east one histidine residue; and (3) at |east 6%

IysiH§ resiﬂues. [g08§%$ln. not her aspect of the

i nveri®? on dtheaskones NsHERe deUs: process for stimul ati ng

the i ney ¥Rt @M 19dinéresidibect to produce antibodies

that bind specifically to a fungal Replikin sequence,
Siaiilirlyy ® Repkkiocaprdanse mythadniing s¢id sequgnte endedingupjch @ peptide
an effective anount of a dosage of a conposition

TIPEsi ng at | east one Replikin peptide. | NCREASI NG
REPLI CATI ON [ 0084] In yet another aspect of the

i nvention there is provided a nethod for increasing |
0A87Ir epl iAsausedherein.e'eolerging siraia’hsnieddieprin s¢larg to a strain of a

t.ransformn ene_encodi ng_.an_enz or r .

BB Zerleiady G B i bl Pl cREUTR A by a0 ingppased
Wtichsidd dofasiralibe JFeRepllin Shtietebsirif. oddEbt MhdleOSits protein
[ 0085] As used herein, the term"peptide" or "protein"
segnrencss trelative dapbgnernsenttationopt dspdiking: Bo other graing of such
which th | g - IS uni i b

S5 S ISR MR ANE AR Rt B ovr
pegiomapaplebdabost sit sonthseahdtppefdebbt evdr heesind ndatdeast about one

sequence encodi ng such a co?po nd. As used herein,
YeRBoMAEteBrelERbLY SOHFF He BFHUY 0 ﬁéaﬁ‘s& @PGRt BT aGiEatt Jpore, for
AGhIYE iR %f?d[eﬂg VRS 80t nlaSTR S rdubh 3hAEReHBd W dmd for bacteria
suogténtl ally ?ree of celflular material” or other
annttheriongednisngs. pept i des fromthe cell or tissue source
fromwhich the peptide is derived, or substantially
free fromchem cal precursors or other chem cals when
@h@@i‘ cal | 45 S8 hesdig ednbmtieny réfBishRd ch@geS b siantludtule/ and
ree from contam nati ng pepti des when synthesized by
prepatibs nhal oggamism eatwatl diyesibstitofes pf Aging eeidthedeicantrast, the
Repl.i ki n t,ide or,,Replikin protein is am no acid,_ .
CERG EAEETRIDY n ot St eBo e atighed et iy ecids

due to lack of substitution.

BRIEF DESCRIPTION OF THE DRAWINGS
[0089] Figure 1 is a bar graph depicting the frequency of occurrence of

Replikins in various organisms.

[0090] Figure 2 is a graph depicting the percentage of malignin per milligram

total membrane protein during anaerobic replication of glioblastoma cells.

[0091] Figure 3 is a bar graph showing amount of antimalignin antibody

produced in response to exposure to the recognin 16-mer.

[0092] Figure 4A is a photograph of a blood smear taken with ordinary and
fluorescent light. Figure 4B is a photograph of a blood smear taken with ordinary
and fluorescent light illustrating the presence of two leukemia cells. Figure 4C is a
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(1) at least one lysine residue |ocated six to ten
am no acid residues froma second |ysine residue; (2)

wanods@aers2one histidine residue; (3) at |east 8exiugsiome17936

residues Simlarly, a Replikin sequence is the am no

s epe RS o g R o G i oy
ﬁgﬁ@@ hed ng%ré I aresgrro% Fafs o tivd rayér, of%ﬂ& & Fibiive 4C taken at

fingus, or other organisns identified as having an
301mdedeﬁsramuterscfolémmggddmpneﬁtamtanalmmantm@ém kin
sequences in one or nore of its protein sequences
relative to the concentration of Replikins in other

POOR NS i sH AP i9LIANLRFh sTEinNBE GRS of BOWERSE Bfiall cell
concentration of Replikins occurs over a period of at

Jneg sarcimbmatcels jn vivabhentimagpnendhadst y over a peri od
of at |east about one year, nost preferably over a
period of at |east about three years or nore, for

poedIP! e, Higurk ik dgiataN\the aBourh W afffiyiabignif antitsddygresehein the
period of tine for bacteria and other organi sns.

JenoB 8f pAtenicwiih henisn AT makgant Prsast disspes erpd PRYAYESR
this structure and properties of an organi smcaused by
substitution of amno acids. In contrast, the term
[0o9siser vatigne"6 Bsa beedidpearidepictief ensenildimaserivit iinvention

of parti cul ar am cids due to_lack of substitutiagn.
@h&rﬂn PSRBT GN 'BeS T CERAVIST G089 Rt el of

f n%qﬂaﬁﬁgf &hagmghe frequency of occurrence of

I'ns |n various organisns. [0090] Figure 2 is a
graph depi cting the percentage of malignin per

igra tot menbr.ane in duri apger
ﬂ?sé o O R i§3 B BT RE |‘1°§°e“[“r?ggﬁ]°?% AhS apsered in
Hel S AAPE RNAWAB anPiTfucRia ARILAREIIBN| Bn @Rfehb®@Year basis
Uced i n response to exposure to the recognin

ﬂ@ndéﬂOﬂﬁ0@92¥mﬁrgure 4A is a photograph of a bl ood
snmear taken with ordinary and fluorescent |ight.
Figure 4B is a photograph of a bl ood snear taken with

@odynary Figure 8 is a graph of the Replikin concentration observed in
hemagglutinin of influenza A strains, H2N2 and H3N2, as well as an emerging
strain defined by its constituent Replikins, designated H3N2(R), on a year by year
basis from 1950 to 2001.

[0098] Figure 9 is a graph depicting the Replikin count per year for specific

Replikin strains.

[0099] Figure 10 is a chart depicting the mean Replikin count per year for

nucleocapsid coronavirus isolates.

[0100] Figure 11 is a chart depicting the Replikin count per year for H5N1

Hemagglutinins.
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and fluorescent light illustrating the presence of two
| eukem a cells. Figure 4C is aphotograph of a dense

woOaywsroiaiB2gl i ona cells in the presence of anti rariugzion017936

anti body. Figure 4D and Figure 4E are photographs of

ek CEB nfbcRirgohoR BEGNBATIEN Gri v ant body.

[b? 3] F'T@l‘érﬁeﬁtﬁidaﬁoﬁ ok?aef nS2RhiBNOMREN LB HEEN ddtbd 98 the

rowt h of cell lTung carcinoma céells in vitro
fhenemenamedfi rgnd meglm’aﬁnbm dﬁerrpd)tgglﬁrmmag B;eph]gns,g)rgwéd:&jmgﬁs for

e .anmouynt of t Li d Nt
A Rl 5 I Ok R el vacene
HiveRpHentd I 18-RAGk D RAbwd rr%e 8 ¥nd [dRQAdatibh BHEs GarhiSy of Peptides
di agram depicti ng an enbodi ment of the invention
1

amblﬁmdevdopmmguo ffp@l\{g:s‘df@r@@ﬁscm yaesinest fog any organism that

}E‘:‘élg%% %Béﬁ%??)gg tﬁngage ghls falgqugf%e\ﬁéﬁ%wﬁgg lpitrﬁieiﬁles for the

FRREBA bT ity M vB@@lvhdﬁlﬂbSdeQbﬁ)pm\éﬁd i n hemaggl utinin
of influenza B and influenza A strain, HN, on a year

by year basis from 1940 t hrough 2001. [0097] Figure 8

B S80S, TR P 0 B3, o
desectioh | ofam fRlBneNRiTrgs r@dslbxromdes defri nadetoyfor tiafluenza treatment.
IBgsalion G5 155 A U800 Sg0provdsn08) S oot detgetion
& ﬁgﬁ id C% oQ IeE hﬁvﬁ?ﬂ%été"f?&oﬁﬁt%a Q&rcﬂéeééveiogﬁnent Further

speci |c n strail 099] Figure 10 1S a chart
camipbssi pgvideé byedre Rigplifikationc ofitltis plamilyeaf pfaptrdes include the

cI eoc d.cor onavi ol ate 0100 1
PR EHGR O QBB ITFrOHE NABHKFR (PGB Ryt gpd Hisjural
lﬁlg Js;H i ns. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[0101] The identification of a new famly of snall
pepti des reI ated to the phenomenon of rap| d

|cat referred .to.herein as Re ovi

DPYer o Py ataBRligh S rodReRoRidn HRud SBARY BRTeria
Harued api ReliEBERRI 1S no icAGhiseh REmyREConEpid eyl capsm® i dilfferent
general , know edge of and identification of this

qragnisys bas prsptdegatped. We have found a family of conserved small protein
sequences related to rapid replication, which we have named Replikins. Such
Replikins offer new targets for developing effective detection methods and
therapies. The first Replikin found was the glioma Replikin, which was identified in

brain glioblastoma multiforme (glioma) cell protein called malignin.

[0104] Hydrolysis and mass spectrometry of malignin revealed the novel 16
mer peptide sequence which contains the glioma Replikin. This Replikin was not
found in databases for the normal healthy human genome and therefore appeared to

be derived from some source outside the body.

[0105] We have devised an algorithm to search for the glioma Replikin or

homologue thereof. Homologues were not common in over 4,000 protein
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enabl es devel opnent of effective therapies and
vacci nes for any organi smthat harbors Replikins.

woOdeaostonéazeat i on of this famly of peptides al SBCT/US2004/017936

provides for the detection of viruses and virus

vacci ne devel o 01 For exanpl

SeGRTHCPR R 1 B0 HTRT RN gt SR dse BRodh degeplipating
}gﬂaﬁel&e& gdeogngs fuRfl, VERER aNd bitferdd pProvi des new

argets l'uenza treatnent. Identification of
this famly of peptldes al so provides for exanple, for

Par o oWechie dEDLpfenpoRlf Bk s as o of
R¥plfidhes paendd fabfiad 'a@fds})fcm(l Q?SRép@ﬂIGﬂ Yo@bostgth 'c@ﬁ@late with the

|nclude t he detection of ectious disease Replikins,
fuanfwral phenonenRe pifi rkpldsre}dmtlsm r Gaeserrelatipnsbinsiprovide functional

I|k| 0103 lcatlonls char ctelstlc

R 1o b Omnbi Bieh 15 it OB 6 e s
@@hltaﬁﬁ@@qbeﬁaramfrepll@hsm stry comrmn to rapid
replication in different organi sns has been descri bed.

Ve have found a famly of conserved small protein

EOE nzgnggg{ﬂ e# %éﬁﬂ]é %arl %g%?f refgéglﬁ(?# rgfé'ntgw 1‘&'} géf?caﬁ?x)( % seen
ey ringpieptciohe CThevactdhhegionanmatiphiads eﬁlitthetl her-apd esmpared

The first Replikin found was the gliom Replikin,
(hrihe FverdaldiparaseAn eell AV BIT AR r@qm%v%gﬁomcmﬂe{lw% rapid

{_e'gg )OPE 1!) RrRus 'sﬂégé ld & ifR ag?élgtl?l{sﬂgﬁpé} the Rephléms to

ysi's and mass Spect r omet r in reveale
tebhcamme [Whén merghpmatRaIbdakBE\qasesyuﬁle&ized: m v:ltmtaa'd rémitistered as
This Re |k|n was not fo

| Repl i ki [ .
Qv Ricothetn Diebls: AR AR AP RHE s dpduced. This

LRAIBhA Be %Hﬁg@ﬁce9a§1§30pﬁleql%ﬁfn\éﬁgmﬁr£ﬁb§ SPHNGAMAS) test,
out si de the body. [01 have devi sed an al gorithm

sl pmanidds ther fitsh e)ogﬁnh@lwaylmqﬂq kangen vabrino Ian@ ube prototype for
n OV

f Ho
BPGER eaHfen U ATERFEST o, T RPPTAgPY, O fisyppura

fniBe telatSRRip dCkhi NREJIRKINL RS ireplidafign Parfdlt @lifSna@iral immune
al gae, plants, fungi, viruses and bacteria. [0106] W

teapansg de rﬂalnﬁﬁ%reEel?lH@mS behiph DyerResiss ioklntyponkased rgendhe shared
%ec%ky o?fcan eeD R Ihﬂ%s %El rétfo @cﬂﬁ%&t OQIﬂsasasR% lgn}entatlon of

n conposli |on corr uncti o

mlfsa‘ﬁ@mmwl vith s@fphdigh@p hmtﬂa@ﬂy aind abkies aug@kb@biian shihpsmthetic

ErOVIde functiona
eplikin vaccines now is possible.

[0108] The relationship between the presence of antimalignin antibody and
survival in patients was shown in a study of 8,090 serum specimens from cancer
patients. The study showed that the concentration of antimalignin antibody
increases with age, as the incidence of cancer in the population increases, and
increases further two to three-fold in early malignancy, regardless of cell type. In
vitro, the antimalignin antibody is cytotoxic to cancer cells at picograms
(femtomoles) per cancer cell, and in vivo the concentration of antimalignin antibody
relates quantitatively to the survival of cancer patients. As shown in glioma cells,
the stage in cancer at which cells have only been transformed to the immortal
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basis for the determ nation that Replikins are related
guantitatively as well as qualitatively to the rate of

woeplsiogesz on. [ 0107] The first functional basi BCTmIS2004/017936

Rep: ikins role to rapid replication is seen in gliom
replication. The fact that glioma malignin.is enriched
makerBl Hale ibenedn ARieetsat ¢ Geree) &OWﬁéﬁ@ﬁééSt1nﬁuEé?‘f S the
lﬂm‘é{w@ﬁf@-@%@gﬁgﬁ%ﬁg Rt-GORARIH % %hhﬁateﬁé‘edl%f’ih@ increased

replication s suggests an integra
doabattiating bf Replikitd dn Réditiok ichess to theeptal patho gamesivhépanchiemay

[ Rep] i ki t hesi zed .i. j d ) )
S tertoe 8 0, PR D PRGLr He 0B Fasph 100 seduction in
& te 30GIIR! WHR RoAPhicRORY RS oRAAAUOBI. ThN $eduction is

establi shes the antigenic basis of the antimalignin
seedidied ywithn vires Leminy AASher @sstances cangr e ingass be reyidenee tof the

otential. synthetic, cancer. vacci ne, an he . VD
B Re o VA s S RePRuF Sk B as o
4sRnat ratdiAbn bt Al stiterune rel ationship of
the Replikins to replication and this natural inmmune

response to cancer Replikins, which overrides cell

, based n. th i fiCl .
@igﬁl Ki ng%gﬂsglﬁ? a%olnggrrnzn%al{n?g?x?z%ﬁﬁ S&%#&é%@éfi@l@l‘géﬁn sequences
140 WEhieatd @pideinidlogs dveruhe tiyashi 100 gedrs,nhhd goovided a second
ant i bodé and active, augnentation w t(g synt het icg )
fRepiionel hasimbithrerelatisms 0§ RepdEnpferapf @@ﬁfﬂtrﬂ% nly serological

%‘%‘%@gﬁﬁﬁp hlgi Qﬁ&ﬁ'&%%ﬁs%cm&ﬁ SAF Go YUradpksiak !cgﬁie@vetd u%e}?tide

y and Survi In patrents was shown in a s
efjuéce9 hase pueviepdc beandederibed dancuenpat i Bather, dhehanges in

S Shoved Lol L SRS SLEL o o AL Bl O e e

ABGRI 4rBvibh&y RERYOAELRRy it EFi§aRR %0 gi Y doBEhEREEpidemics or
urther two to three-fold in early malignancy,

rapgharegliesmnof Incthls stedype. foin tovfenrfold irsecasein thel qogagmiration of

anti body.is_.cytotoxi.c.to cancer cel.l.s at picograns .
PRI R KRl T B OF cagt S i3 Py Tl S, influenze
BOPSANINIAl(AGH2RD Al i ARIINNI sReWh kO d¥lateetodliffienza epidemics
quantitafively to the survival of cancer patients. As
stusevhby enchlsirerrelree|1lPe2 ta H¥1st age in cancer at which
cells have only been transforned to the

i mortal mal i gnant state but remain quiescent or

Q1ORNt , Wewhe@Rhdeed ittt iltgeiisdiesbed 10 sblideatraiurea@Cdievie the
ife-threatening replicating state, which is
YERRPATANEE OF é’blleba TR SPEHEF BARIWHN CoRPatPRioghl §¢ up to 64 years

%geglh'gg iegiggqﬂggroaﬁg% iah@gpthﬁ; l}c/eﬂl%?gehge t&e nel Z%krain—speciﬁc Replikin
compositions. Previously, no strain-specific chemical structures were known with
which to predict the strains that would predominate in coming influenza seasons, nor
to devise annual mixtures of whole-virus strains for vaccines. The recent sharp
increase in H3N2 Replikin concentration (1997 to 2000), the largest in H3N2's
history, and the reappearance of specific Replikin compositions that were last seen
in the high mortality H3N2 pandemic of 1968, and in the two high mortality
epidemics of 1975 and 1977, but were absent for 20-25 years, together may be a
warning of coming epidemics. This high degree of conservation of Replikin

structures observed, whereby the identical structure can persist for 100 years, or
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be found in the fact that gliom glycoprotein 10B has
a 50% reduction in carbohydrate residues when conpared

woaodsheomsor nal 10B. This reduction i s associ at edTmisdv4/017936

virus entry in other instances, and so may be evi dence

of the attachment of virus for the. deliver f virus .
RSPk A apaberice POBOM gt 18| Ohogers lf%écaée @“ﬁgﬁgﬁﬁq‘”%%evm“sly
%E%@ft@f)é@ﬁdn B dh&1d BRI stsii@dM onSdfahBno hAdPR] inBMEnza proteins

concerfm ng I nfluenza virus hemagglutinin protein.
is agire likely tahel chanzgk den rearepigdeinedprogsss oY eenservatipm of Reg@kins.
years, has provided a second functional basis for the
relations of Replikins to rapid replication. Only

Eﬁiﬂ' 0gi chle RERISIH MR EpIANG 3Rb REENe & AFBbAdaCahIsBUt was
ut 'no strain-specific conserved peptide sequences
sy ebsereediin udtiey straess, desaxainpleding faot #1id mewthalisemss viness fype O,

anges, i n concentration and conposition of any
Q?Yggﬁggﬁﬁgﬁpic pepti de sequences have been descri bed
previously that correlate with epidem ol ogically
docunent ed epidem cs or rapid replication. In this

Bildly, a A dhird functiepplfbesig (PR erlddes’ irpletip gapid replication is seen
e o gy o
SRR Loyl RRS, k! LSRR BRI 05 o be

fefdedd I rapidA iAo AOHT AWHBISZNE sheshephiltint eoncedtedtiontio the slow
i nfl uenza epidem cs _caused by each strain from 1902 to

gowing [O-HOF e REAIYhoVeb tHa: tHEdk 1§ RETValkERe iSAly stage
&?&?ﬁ%ﬂ%%&! AR .ogki?e R%lﬁ&i‘?c&i%@m RhaRGe: &Eiﬁ—tgjrcﬁﬁﬁg high-
I c Repli p’ o 64"

one speci I'n conposition from1l to u
yeastsaiabf HIVi(SE "Haid {preealeano éqte plags Hi Vienfeoterngence of
new strain-specific Replikin conmpositions. Previously,
no strain-specific chemcal structures were known wth

lé@ﬁwi; to | GhahiPRs HehRhBSatt MBS rYREhRY S0RBPRIGHE th '?apid
omng influenza seasons, nor to devise annual _
repkitaiioas bf thehbbmlioating prafeingdi of tohgato wad derfegeminh ¢virus, which

recent sharp increa i.n. H3N2 Replikin concentratjon
§987ies SrogGIPS: e trslrgLaring e iaLE A bk b sown
fCHRAGS TRNAS Wik sEOREIth IconfRaP ik IRepERIAP.O IhtrhalRSa,tlBgéndary for
were |ast seen in the high nortality H3N2 pandem ¢ of
1968 repdicatiom vilisa trypanpsogiesniet iglaassd Epmdéie Beerom g7tens of

nd 1977, but were absent f 20- er e
e’ dre e P Br BB Iyl Bhie cleD RS Ao RRhAE Repitin
afuctiaBs RinAbde Toohd Wel doktdhtrations of up to 36 overlapping Replikins

per 100 amino acids.

[0114] The conservation of any structure is critical to whether that structure
provides a stable invariant target to attack and destroy or to stimulate. When a
structure is tied in some way to a basic survival mechanism of the organism, the
structures tend to be conserved. A varying structure provides an inconstant target,
which is a good strategy for avoiding attackers, such as antibodies that have been
generated specifically against the prior structure and thus are ineffective against the
modified form. This strategy is used by influenza virus, for example, so that a

previous vaccine may be quite ineffective against the current virulent virus.
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structures observed, whereby the identical structure

can persist for 100 years, orreappear after an absence
wofodsroam3pne to 64 years, indicate that what WRET/US2004/017936

previ ously thought to be change due to random

REPLRNE AR s SR ARG S s e ATRIRS LT ot ocess
[g; 190NSeryah ifdbeRh ARBPIIKINASe bhhl REplikiACMAOASERYAKIR Rmino

eplikins i's not unique to influenza virus but was
a&idso TobHY dadxampls there lsasiece g redent ingreanppinedring-résigsance from

nd dj sease virus, type 0, H.V tat, ..and wheat..
6t IVl Bty s “b8Epon 5F el FeptiR cnlfg pbidp ee
d@Ried &RPsiCat | PAT Proi@fNof ATVh@istRSdRaB& e Bk eria, the
replicati'on in HV. Replikin concentration was shown
development it ‘extistant staging! is dp¢ focasimilar mechanism\\Eopgierd we have

5 TR RpSRARERES 8 bR el B Y F0ARE: cemro s non
REANM eibind Nadd |(YeeS bRECdisBisivh! 61, fobD B8 MRathS idkdeBseofvirus
the Replikin concentration in the rapidly-grow ng

dongdrvatianeofRepdikins giiscppsed herein; furhensep disqigsioptof icangegtasion of
tage. H. ¥ _iff.echi . t her
GEABR T KehPHREbERYe hASh) ThYREDANinSKATRIE s oppgsed o the

K@PR eI Qtuctlifestdie conepyddcatd dmspsroviee mew obnstamtreibrgets for
curl leaf gemni virus, which devastates tomato crops,
wepEment st 161 ami no aci ds, the sequence that has been
shown to bind to DNA, was shown to contain five
Replikins. In malaria, |egendary for rapid replication
[eE6] t r y fertxsosiesctaes toe blpaalg delatedniot duevilalvianctionst dpparently
tens ?f thousanqs #%on1one tr nosone n¥ltgguﬁ.. truct
Gp0el changgeastantly.o BEeRsn A eRepialicPRPeRT) Of Hiedsenilypstructure
i idi b ORfRN | MR to3 EhePM efrb@RPinNEdox
lll%gg%{lld&ﬁ b‘g(?ﬁd%% am ng&gltct:% %@?@%1 %ﬁe_ cc_)ngggrei{a&?_i on
ofzyamy asitlr probahle sosroer of ienerky tupedée tfore repdigations tandc siee this
rovi des stable invariapt target to att and .
Beding sttt Be st (i HRREE Bl o ile At eppetive =
AR foMasth@tidn BasdBusdeyi val mechani smof the
organi sm the structures tend to be conserved. A
varying structure provides an inconstant target, which
j good.strate far ojdi- e S
i Pooar 2ot Se Ak et Uiy, EAERECL o AR, A% templat

Bdad b8 thd disvlp dbtermistd Yhds peiitd sehudcated thartd detdiscevery of
against the nodified form This strategy i.s used bly :
3 Wide elasssofmrpigins wigh reég@g%p@,er\geg stiygiurey and a particular’ function,

in this case replication. Examples of the increase in Replikin concentration with
virulence of a disease include, influenza, HIV, cancer and tomato leaf curl virus.
This newly recognized class of structures is related to the phenomenon of rapid
replication in organisms as diverse as yeast, algae, plants, the gemini curl leaf

tomato virus, HIV and cancer.

[0118] Replikin concentration and composition provide new quantitative
methods to detect and control the process of replication, which is central to the
survival and dominance of each biological population.  The sharing of
immunological specificity by diverse members of the class, as demonstrated with
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previ ous vaccine may be quite ineffective against the

current virulent virus. REPLI KINS AS STABLE TARGETS FOR
WORBAIMENST [ 0115] Both bacteria and H V have beCius2004/017936

Repli kin and non-Replikin amno acids. In HYV, for

exanmpl e, ther as_been a recent increase.iln

A bR ORAGE A R E A TS o sugggg(s that B

. i1 Whd aftivaan: debhigdRREIIBARE BF méaPE DS a similar

(ﬁg%E#?Z%agﬁg¥§gﬁs bf TzT rote?ﬁ of fv dizgﬂssed

rergmition languaget eri a, the devel opnment of 'resistant

strains' is due to a simlar nechanism However, we

have found that Replikin structures do not nmutate or

@hﬁe]ge t G50 B SHTEpPREE SRuBcR VT cREdRk IReplkidgionds 6htding a

see al so discussion of foot and nouth di sease virus,
Repiiker, v.at, adwnologe it glionk peptidsdaghaflidiknmay betfherd in such

see di scussion..of. conservation of goronayirus .
BT in LU aNGC L Roris e PR AR RPN Sty plivRy gland.
BRoRPRASE desbPhdohis, BORBEPLoloh rédiiMC tdallBBd@dre breast, prostate,
conserved and thus provide new constant targets for
wtewstaesvi, blpdiereyedermapimslepomedyaphena. lenksaupyand kidney.
related to survival functions apparently cannot change
constantly. Because an essential conponent of the
Bepd)i ki n Rdplikiisusrevids fot:s1) deteetiqhpf pathiogénsi By kyualitafioe and
its frequent binding to netal groups in redox enzyme
aatifsHse dpleansgiprseoioRenitkisy v) Healneat pyl coninl iogét fe%ff range
C | : : r a0t I
N s Rk i L A A e
drartyaisifgogyndesit Reptikion aovacsinesyandt3) dosterfr@litdeased gmowth rates
pr t?onic pojint of view, inventors construction of a
Q adpkaEE9dBn the newly deternined glioma peptide
sequence led themto the discovery of a wi de class of

proteins with rel ated conserved structures and a
[pa2t]i cul afhef dmst Replikin nseghérse ctas de ridphtifiest s, the cancer cell

les of. the increase in Replikin concentration
SRR P O SYR BBl RAb e, VI (o S orppyed to be
GRARGEE! taNeh1l ARG FapRf afdéidbiV irbplfcatidiict FlMidstoma multiforme
recogni zed class of structures is related to the

(ghiemeiresitn (Rigune 2pi Maligpn icat (lsRa2 partiongd thes3) KkPa glycoprotein
A%t P8 B 990, 0BL Oy A B o
SAREEMS alliodTd) 36ltk. CHYMOB/sisi Mid A8 \spettrosespydefantlirat rervealed
a 16-mer peptide sequence, ykagvaﬂhkkndidé (SEQ ID NO.:4), which is referred to
herein as the glioma Replikin and which includes the shorter peptide, kagvaflhkk
(SEQ ID NO.: 1), both of which apparently are absent in the normal human genome.
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[0122]

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 (Suppl. 1): 402 (2002)). The
concentration of antimalignin antibody in serum in vivo has been shown to relate
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 a concentration of picograms (femtomolar)
per cancer cell. (Bogoch et al., Cancer Detection and Prevention, 26 (Suppl. 1): 402

(2002).
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weoeeosrnde330 seconds malignin i nmobilized free PATMIS2004/017936

sol ution bronoacetyl cellulose 19 1-3 381.21 ()yka(9)

+ 20 1-5 537.30 ()ykagv(a) 4- 21 2-6 445.28

(y) kagva(f) + 22 2-7 592.35 (y)kagvaf(l) + 23 4-11

55
@9%3]237( %&%’1@% éa?ﬂ(f% 6\%‘_[ b}l 6’&%% nlivgﬁté)%%ﬁlgé%?(tﬁat\tﬁé gh&mé' R%ghkm is

1t 1€pr6khitedan (thg abined (Heplthy B8man pEn@B. nﬁe\q)lamtbh lekspggh for

29 6-12 857.
RER SO0 T NI
iniflMﬁ@f ﬁ)q@)lls'he@ §eq]c1%né'é of zfﬁn&ls dramighhgl(e) + [0122] Wien

6-mer glioma Replikin was synthesized and
|njected as a synthetlc vaCC|ne into rabbits, abundant

BT LS 0ol O SRR in (BRRORD Lo Ypmpiate and

dofOPgorhg 4 %c&%ﬁﬁcﬁﬂ tphﬁtadnﬁﬁ efstant ‘dofT&isuglmy scantth®d aahyinb Nacid

serumin vivo has been shown to rel ate quantltatlve%y
sequerives gfipipiteing Obfscrerk difopant isgrnismy, BaifdE plagy ohpeptides, the

IEepchku{js,e%ag identified. The present invention provides a method for identifying
nucleotide or amino acid sequences that include a Replikin sequénce. The method
is referred to herein as a 3-poini-recognition method. The three point recognition
method comprises: a peptide 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.
(Replikin). These peptides or proteins constitute a new class of peptides in species
including algae, yeast, fungi, amoebae, bacteria, plant, virus and cancer proteins
having replication, transformation, or redox functions. Replikin peptides have been
found to be concentrated in larger ‘replicating’ and ‘transforming’ proteins (So
designated by their investigators, See Table 2) and cancer cell proteins. No

sequences were found to be identical to the malignin 16-mer peptide.
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khi ykl evYk 93 BdGlidd eug,m@mp cﬁﬁ‘hrﬁss%kkkl kdi ygkdal|kdn
Baci | | us ant hexens! thanekiHogma8bis Baci | | us ant hr g dsqhsykdk
kkl gi pppi epkkéﬁdlwaﬂ @@neBakfﬁllfIUkeHlSl ant hraci s kvpvlisptlkh
hnryasn vesay6 ﬁ“ f‘< YP°Baci | | us artﬂk‘éﬁ‘@%
c- um?(iz un% (ia cmoma gitimvkreyh
havddyagyl | dklp%s}él Us ant hraci §pyppkpgcivpak
haer | kvgiknapk BRI ant s 44 Arabi dopsi s thaliana,
[ETlﬁhsI- fera kdhed crgaﬁHﬁonﬁaEg pArtemyblopsi s t hal i ana, |ksgkhlgk
ot asni ¢ r Fhdgoven "IkY l@kf&‘ﬁ bagopt abi dopgjaalthl
] - D’P IQ € Yi
! 3.1 ]!nsdnd’ §JI ransforﬁg?{oro ein ras era E‘@%qeks h Vir t 9
Repl i cati on asg§gghpledRgtigha waﬁar ze streakkdis]
kekkpskdei nr divi |slap dabstiBang peiher pes virus 4, krvkdlkk
teplication prfotiensirhikg nritdniy§k.) kygspkhrlik
73 | Papilloma virus type 11, transforming protein kikhilgkarfik
74 | Protein tryosine kinasc (EC 2.7.1.112slk kgdhvkhykirk
75 | Transforming protein (axl(-)) keklrdvmvdrhk
76 | Transforming protein (N-myc) kigarqqqllkkieh
77 | Fibroblast growth factor 4 (Kaposi sarcoma) kkgnrvsptmkvth
Cancer 78 | Matrix metaloproteinase 7 (uterine) keiplhfrk
Cell 79 | Transcription factor 7-like kkkphikk
Proteins: 80 | Breast cancer antigen NY-BR-87 ktrhdplak
81 | BRCA-1-Associated Ring Domain Protein (breast) khhpkdnlik
82 | 'Autoantigen from a breast tumor’ khkrkkfrqk
83 | Glioma Replikin (this study) kagvaflhkk
84 | Ovarian cancer antigen khkrkkfrqk
85 | EE L leukemia kkkskkhkdk
86 | Proto-oncogene tyrosine-protein kinase C-ABLE hksekpalprk
87 | Adenomatosis polyposis coli kkkkpsrlkgdnek
88 | Gastric cancer transforming protein ktkkgnrvsptmkvth
89 | Transforming protein (K-RAS 2B),lung khkekmskdgkkklkkksk
[0125] 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.

According to the three point recognition

system the sequences have three elements: (1) at least one lysine residue located six

to ten residues from another lysine residue; (2) at least one histidine residue; and (3)

a composition of at least 6% lysine within an amino acid sequence of 7 to about 50

residues.

[0126]

Databases were searched using the National Library of Medicine

keyword “PubMed” descriptor for protein sequences containing Replikin
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12 Mel eagrid herpesvirus 1, replication binding
protein hkdlyrllnk 47 Feline i nmunodefi ciency

wabkbayohoosk 3 Foot and Mout h Di sease (O hkgki vapvRiS2004/017936

H 'V Type 1 kcfncgkegh 7 HV Type 2 kcvvncgkegh 99 Snal |
Pox Viru Var i nni twk 100 S

OFTST- WY AP B Cedpo ST P Pmadafor Gomplogues.
E%’ NEdsKpeliaylv §ldekadd2proi@hd Widkin Véa!’cHSg&)y rb©!pAbMed-classified

KI'iI'dski 103 Smal | Pox Virus (Variola
etagim yydre k Tianally 48amReds forapepidesv inregling ythos theegpr abowenlisted

RPFHERI 0 AT yRde TR Bheienge BT TRl taan o dref nereg in “virus
képhidBekapd WheleC@.5%Y (RROSH! GAMENn k&héﬂ”‘ﬁé@tﬁ%s (iro‘@rdémgnated as

colon, manmary, panrcreatic cancer kklrhek
Meoviaibd asthoneligras tpansEgrm@tion gslepberigesteh Ry d bremai)@psdes” and

B TR 0 B Y el e
d éﬂuﬁ@ﬁty gt froqueyit§ fiddhtiffie@ th AzYe 311"‘:%11@a‘[ﬁfgbp1’6’45@15!3h vihie8 were

| ine sarcoma) kni hlekk 59 c-fns (acute and

kﬁiﬁn‘fé)ﬁﬁdc aspevibgwaowsablished, fiwedon kﬁrﬁ?@l@ﬂm@*@ 11} hpgjeria, algae, and

oA 0 MR B S IS, B e
IGO%bf gamok Pohyesmav-+2303, i8193% ditjlensdek ptotéBs"WNa&D]), and in 85%
murine acute | eukenia kvpvl i sptl kh 64 Humarl@T cell

Pl S TBIIS VURSSe (gt LGPt Eoalislsegecan il dhere i shared
HOPBESs o SIRber fafldgeh diiGeEANRLNONRIKGSH dldHEE&Y B role of viruses

in carcinogenesis, i.e., conversion of cells from a transformed albeit dormant state to

a more virulent actively replicating state.

[0127] Homologues of the following amino acid sequence, kagvaflhkk, as
defined by the three point recognition method, were found in such viruses, or viral
peptides, as, but not limited to, adenovirus, lentivirus, a-virus, retrovirus, andeno-
associated virus, human immunodeficiency virus, hepatitis virus, influenza virus,
maize streak virus, herpes virus, bovine herpes virus, feline immunodeficiency virus,
foot and mouth disease virus, small pox virus, rous sarcoma virus, neuroblastoma
RAS viral oncogene, polyamavirus, sindbis, human papilloma virus,
myelomonocytic tumor virus, murine acute leukemia, T-cell lymphotropic virus, and

tomato leaf curl virus.

[0128] Furthermore, homologues of the amino acid sequence kagvafhkk are
present in known classes of coronavirus, which are members of a family of
enveloped viruses that replicate in the cytoplasm of host cells. Additionally, the
homologue of the amino acid sequence kagvatlhkk are present in the recently
identified class of coronavirus responsible for severe acute respiratory syndrome, or
SARS. The replikin is located in the nucleocapsid whole protein sequence of the
SARS coronovirus. In addition, the location of the replikins is present in other
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18 Hepatitis C hyppkpgci vpak Trans- 66 Transform ng
protein nyb ksgkhl gk Form ng 61 Transform ng protein

waoeos/oBemski tt | ynphoma krregl khk Proteins: 68 PCT/US2004/017936
Ras-rel ated GIP-binding protein ksfevikvih 69

Trapsformn r ot ei n as er at ocar kht vkk . 70
PP AUTP OBk BES o, e PRNIECRG GHR 130 MESpgenn the

ﬁdc?éb%ix&'idébx%@en@ Eéﬁh@ﬁd&s Ialolet el éﬂfor?a%ﬁEe%nSf orm ng
prote| n kygspkhrhk 73 Papilloma virus type

transform ng protein Mhilgkarfik 74 Protein

i ne EC 2 7 1 .112s| k . kgdhvkh .
lfP,lﬁlif or ,#qulgms Fpr?sggﬁl (i )“%belh agﬁva%hkutl; 6‘(10? limited to,
AEAESc 0 A BB oRIoBA& LN AMnBMS ek AGsHIaRt,| KichBPenéd, Arthrobacter,
Fi br obl ast growt h factor 4 (Kaposi sarcoma)

Akgnbagsqyt rB@ml}us,CeBT@\élbacx@mm,t (Gheiniet Slespidivandseryyebacterium,
3 tlﬁ{?len%% kel pI th Sé?l Lac%&léﬁ DSCriRih I%ﬂtzglctlg;lavobactenum

aSt ca anti

M\étlr@&%akt rmb@i@cﬁﬁ- BRGAbhcteABBO Cl\/ﬁéxﬁﬁorﬁlsp’t@a DCM?bdplasma
Protein (breast) khhpkdnhk 82 Autoantigen froma

Neissesie, t dia K RKQIRRS: P?ﬂkldg@ogsb ovaiZeRipT, kel (rmrﬂéa Serratia,

f
DRl B R GAISE! SAMIBAK! -
FiyticdRingr, M‘mtcemﬁtllde,aeﬁﬂ X‘an@l&inl:‘ashksekpal prk 87

Adenomat osi s pol yposi s coh kkkkpsrl kgdnek 88 Gastric
cancer transformng protein ktkkgnrvsptnkvth 89

%E@]Ef or ?@%&E{ % Ebfsddt BARCK Blngi la4N8hit not limited to, Penicillium,

[0125] ldentification of an am no
]arsenﬂas@ghuestomaamva wRep | Migcaphyropga, d?imyt@hmong irffestans, Absidia,

g%%%éh Q@nd‘%é’q(a g@}?ﬁg@n ejﬂ,ganumeHgnsleglﬁa IQI%P:or gaécﬂomyces

Pichia, Rhizopus, Torulopsis, Trichoderma, and Erysiphe.

[0131] Replikins are present in such yeast as, but not limited to,
Saccharomyces, Cryptococcus, including Cryptococcusneoformas, Schizo-

saccharomyces, and Oryza.

[0132] Replikins are present in algae such as, but not limited to, Caldophera,
Isolepisprolifera, Chondrus, Gracilaria, Gelidium, Caulerpa, Laurencia, Cladophexa,
Sargassum, Penicillos, Halimeda, Laminaria, Fucus, Ascophyllum, Undari,

Rhodymenia, Macrocystis, Eucheuma, Ahnfeltia, and Pteroclasia.

[0133] Replikins are present in amoeba such as, but not limited to, Entamoeba

(including Entamoeba invadens), Amoebidae, Acanthamoeba and Naegleria.

[0134] Replikins are present in plants such as, but not limited to, Arabidopsis,

wheat, rice, and maize.
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assifted protelns were visually scanned
Ihg, Py iZ,dSEQnﬂﬂeN(hg 89hend lvtlee adinoes- dlfamlg@ acids in TOLL-like

G bt 4 fine{otial SRS S EC S EEE (e rog Wnase or
1eh053 ity @8 ednin AbRM. Pept i des not desi gnated as

associ at ed wth mali gnant transformati on or
replication such as "brain peptides" and

. ' . er 8.5% (N=845). However,
Eﬂﬁgﬁﬁgﬁﬁgtgﬁiﬁgﬁ%?ggﬁgs wer e significantly nor e

for sqquent l“Fuhetnmbi fdegidativest afgthe” Replilifatdsndespribédibegein are
whi ch were identified as having an established

fragmeants yatipnts.cpplogat Qromemyicab detieaiivas of gaReplipp, which retain
agléﬁléts ngOrt]ES ?tﬂgoﬁrﬁn&&glég%&zﬁ' g& \9@3%88{);? v);lﬂh, 'eﬂﬁle@f‘Epeclﬁc for

onol ogues ocC rre t unor
e rRigeikin. N’E%@nenlt rof 9o Réplikra peptidep refemi tos ny Nedk@t Jof the

and in 85% of "transformn ruse Th
elsatles \arggeRsplitrin=y hemads by RGeS alhsb T exampl,
filerAL P@FW id ﬁ&aﬁl‘f“ S8 aﬁﬁlo% &fla R%ﬁﬁﬂﬁr’[g a non-natural

est a e of viruses in carciRogenesis, i.e.
Imotw:e rsgbomtiafly camilsr fto cither thearstior poteial d:reatfrftgmenarthereof

Gt Roerigned 1 Renuin ot v Eiorad et oféties not
Al a% art@%’eﬂ:féphhgorﬁéptﬁgﬁagﬁ@mby the three point

recoghi tion nmethod, weré found in such viruses, or
viral peptides, as, but not limted to, adenOV|rus

RO SRsarhie AL I SRRAERAF B o

epfitd#RNZinttdabéd, micAR i§ eh@ettedV iTHAS is, RRIIPEIS 1V Kdund to increase
bovi ne herpes virus, feline |nnunodef|0|ency Vi rus

ffetmplydn peaporian tedhemordape s, cellmambepand {Atalyaembrgpg proteins,
Bt i§ AR dralljs mnulE HE ?é?ll-f%ﬁ #"Boncentration, starting with 3% at rest and

reaching 30% of total membrane protein. This clear demonstration of a marked

increase in Replikin concentration with glioma cell replication points to, and is
consistent with, the presence of Replikins identified with the 3-point recognition
method in various organisms. For example, Replikins were identified in such
proteins as “Saccharomyces cerevisiae 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.:
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[8d B8lono b aksber 2 sd\@wsmlm Béﬁhklll\@%‘@ﬁ%l@% protaing Alsogaigeassociated

t hr obac bac erl
‘%ﬂi"eﬂﬁ% WI%I IS%RX | @?ﬁ% %’g({r 9 Neb éfrﬂésbsmgr %&%ﬁ% 45wl as Wlth
&3Ichplidation | el Bbddatidna@ito hmﬁallﬂaual reldae lmmli‘niohBLSthe enrichment
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oy dbo aR R EkiRrRpiRANGR D ngiwérpﬁo rRalignjR oppcEARALioNe | WEig; gnacrobic
ﬁé"art%ha 1@{ OhRUS, &&51%?%%9”%asanuﬁml gﬂﬁ)ll um 1358 MeRRkh@ations

Frat aphyl ococcus; StreptocoSsus, Streptomyces,
@wogmtmmm dBgutedc-8t, rnptugwest that ithe iRl@pllkﬁfE laré celated to central

pepti de, and antho 013 |ns ar e
TORPIERIY SHERYA! g%ctw%t i b LRt B tepgesied o Jﬁf miutations
%?eﬁ:%r tlﬁ OPRORREFHEN BN AiddM M/cophycopht a,

thora I nfestans,

ytop Absi di a, Aspergillus, Candida,
CEphansporlunl Fusarium Hansenul a, Muicor,

| oy Pi.chi s, Tqrul.o is, y
T38hoder Hap iR T b o BRST RN R Reong Replkin per 100
ﬁﬁ%%fds'\ﬁhs%ﬁﬂﬂ We@RSpredesht itk h@ﬁltagélhﬂhffnq:ﬁoieﬁms of almost all of
Saccharonyces, Cryptococcus, includin

rhueypdwnﬂ@elcsj@m_soc% infsnzsy s saewingro ?E}r@e%ephésﬁd sqQugnags that
{visrr% ‘{%’% lt I l(él%({l]lﬁ gghme gmaigﬂftm n prg{e%% fsiycﬁgteggf e%?clﬁtof WL four

prevalent stralns of influenza virus, influenza B, HIN1, H2N2, and H3N2, for each
year that amino acid sequence data are availabe (1902-2001), are shown in Tables 3,

4,5 and 6.
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hakaigncpiwvktplklangtkyrppakllk (SEQ ID NO. 113)

k(a/v)silhevk (SEQ ID NO. 119)
hgvavaadlkstqeainkdtistqeaink (SEQ ID NO. 129)

hakaigncpiwvkiplklangtkyrppak (SEQ ID NO. 112)
kvwecasgrskvikgslpligeadcth (SEQ ID NO. 123)

hakaigncpiwvktplklangtk (SEQ ID NO. 111)
kpyytgehak (SEQ ID NO. 124)

hekygglnkskpyytgehak (SEQ ID NO. 109)
hgvavaadlkstqeaink (SEQ ID NO. 128)

kshfantkgtktrgklepk (SEQ ID NO. 106)
hakaignepiwvk (SEQ ID NO. 110)

kshfanlk (SEQ ID NO. 104)
kshfanlkgtk (SEQ ID NO. 105)
hekygglnk (SEQ ID NO. 107)
hekygglnksk (SEQ ID NO. 108)
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hsdneigdkmvklygdskpgk (SEQ ID NO. 117)
kygginkskpyytgeh (SEQ ID NO. 122)
kemgtipsakasithevk (SEQ ID NO. 125)
klygdskpgkftssangvtth (SEQ ID NO. 130)
hsdnetqmaklygdskpgk (SEQ ID NO. 131)
hfanlkgtqtrgk (SEQ ID NO. 132)
hfanlkgtktrgklcpk (SEQ ID NO. 115)
ketgtipsakasilhevk (SEQ ID NO. 121)
hnvinaekapgepyk (SEQ ID NO. 126)
hsdnetqmaklygdsk (SEQ ID NO. 127)
hsdneigmvklygdskpgk (SEQ ID NO. 118)
kctgtipsakasilh (SEQ ID NO. 120)
kskpyytgehakai(g/a)ncpiwvk (SEQ ID NO. 134)

hsdneigmvklygdsk (SEQ ID NO. 116)
kprsalkckgfh (SEQ ID NO. 133)

hfanlkgtktrek (SEQ ID NO. 114)

=S
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5. Return of replikins, absent for several years, in the tfo yed® ﬁfﬁe jbegypgenué%ﬂw 7 gngerlined g)rrelate

1. Influenza B has not been responsible for any humangamﬁ

2. Abbreviation for years: e.g., “43” = 1943, “01” = 20931 g
3. The first year that a given Replikin appears is indicatgfd 4l

4. Overlapping Replikin sequences are listed separately.g' Q



wer e observed to occur in the hemagglutinin proteins

of isolates of each of the four preval ent strains of
wonbdswaomsa virus, influenza B, HN, H2N2, andpr&BNR2004/017936

for each year that am no acid sequence data are

avai | abe (1902-2001), are shown in Tables 3, 4, 5 and

6. Tabl e 3 Replikin Sequences present in hemaggl utinins

of Influenza B viruses in each year for which am no

aci d sequences were avail able (1940-2001). Influenza B

Repli ki nsYear Detgcted in Influenza B strain Peakin g 8

Figure 7: E kshfanl k (SEQ TD NO. 104)

1940, 48, 51, 59, 75, %6w7%§&9 80, 93, 97, 98, 99, 00, 01

kshf ar§ kgtk (SEQD NO. 105)

1940, 43, 51, 5& 75, §6 77, 89,90, 93,97, 98, §9?bQ,Q1.n -

kshf art kgt ktFigkl cpk&( $EQ 1 D KO.2 186)

1940, 43, 51, 59, 75,86 /% 89,90, 93, 97, 98, 99, 00, 01

hekyggE nk ( SEQ | §|\© “107) 1940, 43,5

1,59, 7%, 76, 72, 89, @0 93 97, 98, 99, 00, 0 1 hekyggl nksk

(SEQ I@ NO. 108) =

1940, 43, 51, 59, 75, ﬁG 77,89, 90, 93, 97, 98, 99, 00, 01

hekyggg nkskpyyt gefiak (SEQ I D NO. 109)

1940, 43, 51, 59, 75,967 % 89, 80, 93, 9% 98, 99, 00, 01

hakai ghcpi wdg ( SED RDINO. SR

1940, 48, 51, 59, 75, Rf(s“’ﬁ'sé 90,93, 9%, 58,9700, 01

hakai ghicpi Wt pl kiFangtk (SEQ1D NO. 111)

1940, 48, 51, 75,36 77,89, 90, 93, 97, 98, 99, 00, 01
|MthpIK£angtkyrppak (SEQ ID NO. 112)
51, 59, 75, 36 77,89, 90, 93, 97, 98, 99, 00, 01
|mwktplkﬁangtkyrppakllk (SEQ I DNO. 113)
=p1, 59, 75,76, 77, 89, 90, 93, 97, 98, 99, 00, 01
hevk ( SE© IDNO »119) . 1940, 59, 90, 93

>\_
—~
Q
~~
< ™
-
agh
eeted 7

kvmnas@ﬁ V|kgslﬁ¥| cfhm( @ NO‘“l?S) 4Q~4§ ;
59, 25, ga 7,89, 903 9<,,og y% hak (SEQ | =
124 54, 89*"9@ 43,9779

whgvavaadloksot;qe"almlgg od
( SE |§)>~ 128) 2940 59, 0 S22 a9

hgvavagad| kst geai nkdtj ainl ( 129)
1940hs% |qw|kly @f a% D@)%EQB)%P%'

hsdnewg mvkt'ygds®pgk (SEQ I BNO. 117) kyggl nkskpyyt geh
(SEQ IID=NO. 122) kcngtlpSaka% | hevk (SEQ I D NO 125)
1943, AQE 76,27, 93 kIygdSkpqE*tssangvtth ( SEQ | DNO.
130) 1843, 78, 76,77, 93,97, hsdnet gnakl ygdskpgk
(SEQ IDNO. 181) 1943, 75276, 27, 93

4
[
o

=%

€]

HINI Replikin Sequences present in HINT h

hkennecmesvkngtydypkyseeskinrekidgvk (SEQ ID NO. 146)
hngkssfy(k/r)nliwlt(e/g)knglypnisksyvnnkek (SEQ ID NO. 150)
hngkssfy(k/r)nliwlt(e/g)knglypnisksyvnnk (SEQ ID NO. 151)

hkennecmesvkngtydypkyseesk (SEQ ID NO. 147)

hkennecmesvkngtydypk (SEQ ID NO. 148)

kg(n/s/t)sypkl(n/s)ksy(v/tinnkgkeviviwgvh (SEQ ID NO. 144)
hkennecmesvk (SEQ ID NO. 149)

hqn(e/g)qgsgyaaqustqnai(d/n)gifnkvnsviek (SEQ ID NO. 141)
ksy(v/t)nnkgkevlviwgvh (SEQ ID NO. 145)

hqn(e/g)qgsgyaadgkstqnai(d/n)gitnk (SEQ ID NO. 142)

hqn(e/g)qgsgyaadgkstqnai(d/n)gitnkvnsviekmntqfiavgkefnklek (
kfeifpkisswpnh (SEQ ID NO. 143)

hdsnvkaly(e/g)kv(k/r)(n/s)ql(k/r)nnak (SEQ ID NO. 136)
hkc(nn/dd)(a/t/e)cmesv(t/K)ngtydypkyseeskinre(e/k)idgvk (SEQ
hke(nn/dd)(a/t/e)cmesv(t/K)ngtydypkyseesk (SEQ ID NO. 139)

hp(v/i)tigecpkyv(r/k)(s/t)(t/a)k (SEQ ID NO. 135)
hdsnvknly(e/g)kv(k/r)(n/s)qlk (SEQ ID NO. 137)

=N
=N



hf anl kgt gt rgk (SEQ I D NO. 132) 1959 hfanl kgt ktrgk (SEQ

I D NO 114) 1976, 89,90, 99, 00,01 hfanl kgt kt r gkl cpk
wOSEBm@s®. 115) 1976, 90 00, 01 kprsal kckgf h ( BEQUSEN04/017936

NO 133) 1988 kctgti psakasil hevk (SEQ ID NO. 121) 1993

hnvi naekapggpyk (SEQ I D NO. 126) 1993,97, 00

hsdnet gmakl ygdsk (SEQ JD NO. 127) 1993,97, 00

hsdnei gnvkl ygdskpgk (SEQ I DNO. 118) 1997,98 , 00

kctgti psakasil h (SEQ I D NO. 120) 2000

kekpyyt gehakag ( g/ a) ncpi wk (SEQ EDNO. 134 2000 1.

I nfl uenza B has not been responsible for any human

panderri c. 2. Abbreviation for years: e.g., "43" =

1943, "0O1" 2001. 3. The first Q/ear that a given

Repl L Ki n ambedrs i s indicated atitfe beginning of the

sér i%es? of years<in which that Replikin has been found.

4. Overlapping Replikin sequences are |isted

separately. 5. Return of replikigsg absent for several

years, in the two years before tthe” epi dem ¢ of 1977,

underlined, correlates with increased total Replikin

concentrat i on (Replikin Qunt = nunber of Replikins

per 100 amino acid residues). See Figure 7.Table 4

H N Replikin Sequences pgesent g ngy lHI Nig;hemaggl ut i ni ns

of Influenza viruses in é\altch yea‘ﬁJ Tor \Mh ch am no acid

sequences were avail able (191 8-2000), H-N

Repl i ki nYearDetected in Influenza H Strain

Peaki nFigure7: 21 El BIAgLZ LI M) & g g g g

hp(v/i)ti gecpkyv(r/k)(s/tgj(t/a)k ( SEQ I:i) ROS ﬁ35$

1918, 25. 28, 30, 3

1, 35, 47, 48, 51752, 55, 56, 577; 58, 63, 77, 7@{85? 81, 85, 87, 88, 8

99192959697989900 °°°°H

hdsnvl M y(e/ g) kv(k/ r%(n/@q‘g(&/ r% nﬂak (SEQ I D NO. 136)

1%’iﬁ%8?031 Z 80,791, 95, 9 8

vkl 9 7 g7k kir)(/ s) gl k (SEQ ID NO. 137) 1918,

28; 39, 31 o, £9.:80 815 95, 9 8

hkc GnRdd) B/ 8/ € cmesv(r/ k) ngt ydypkyseeskl nre( el k)i dgv

k (SEQ ID NO 138) 1918, 30, 35, 22, 80, 9 8

hkc(nn/dd) (a/t/e)cmesv(r/ k) ngtydypkyseesk (SEQ I D NO.

139) 1918. 30, 35, Zz, 80, 98

hqgn( e/ g) ggsgyaadqgkst gnai (d/ n) gi t nkvnsvi ekmmt gf t avgkef h

klek (SEQ ID NO 140) 1199 1188,5 28, 30, 31,35, 59, 79,

95 hgn(e/ g) qgsgyaamqgkst gnai (d/ n)gi t nkvnsvi ek (SEQ I D

NO. 141) 1918, 28, 5’;0 31,35, 59, %9, 95

o
wnn
N
—

1956
1956

h(k/n)(g/Qkssfy(r/K)nllwltekng(l/s)yp(n/t)lsksyannkek (SEQ ID

h(k/n)(g/q)kssfy(i/K)nliwltek (SEQ ID NO. 166)

het(t/n)kgvtaacpyagassfyrnllwlvkkensypklsk (SEQ ID NO. 160) -
hakkssfyk (SEQ ID NO. 167)

kfeifpktsswpneviviwgvh (SEQ ID NO. 161)

het(t/n)kgvtaacpyagassfyrnllwlvkkensypkisksyvink (SEQ ID N
kerswpkh (SEQ ID NO. 162)

kssfyknllwlteknglypnlsksyvnnkekevlvlwgvh (SEQ ID NO. 154)
knllwlteknglypnlsksyvnnkekevlviwgvh (SEQ ID NO. 155)

knglypnlsksyvnnkekevlviwgvh (SEQ ID NO. 156)
ksy(v/a)nnkekev(l/-)(v/-)lwgvh (SEQ ID NO. 157)

hngkssfy(k/r)nllwlt(e/g)knglypnisk (SEQ ID NO. 152)
kesswpnhtvtk (SEQ ID NO. 158)

hngkssfy(k/r)nllwli(e/g)k (SEQ ID NO. 153)
Kisksyvnnkekevlvlwgvh (SEQ ID NO. 163)
kankekevlvlwgvh (SEQ ID NO. 164)
hngkicrikgk (SEQ ID NO. 168)
hyklnn(q/g)kk (SEQ ID NO. 169)
hdiyrdeainnrigiqgvkltqgyk (SEQ ID NO. 170)
kgngcfeifhk (SEQ ID NO. 171)
klnrliektndkyhgiek (SEQ ID NO. 172)
Klarliektndkyh (SEQ ID NO. 173)
kchtdkgslsttk (SEQ ID NO. 174)
kinngdyaklyiwgvh (SEQ ID NO. 175)

=S
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hgn( e/ g) gqgsgyaadgkst gnai (d/ n)gitnk (SEQ ID NO 142)

1918. 28, 30, 3135, 59, 79, 95 kfeifpktsswpnh (SEQ ID
wOI00si4@)32 1918, 77 PCT/US2004/017936
kg(n/s/t)sypkl (n/s)ksy(v/t)inkgkevl viwgvh (SEQ I D NO
144) 1918. 35, 77, 96 ksy(v/t)nnkgkevl vliwgvh (SEQ I D

NO 145) 1918. 35, ZZ, 96
hkcnnecnesvkngt ydypkyseeskl nreki dgvk (SEQ I D NO. 146)
1928, H, 95 hkcnnecnesvkngt ydypkyseesk (SEQ I D NO.
147) 119922 88, 3311 ,, y9:5> hkcnnecnesvkngt ydypk
(SEQ I D NO. 148) 119922 88,, 33 11,., 9955
hkcnnecnesvk (SEQ I D NO 149) 119922 88,, 33 11,, 9955
hngkssfy(k/r)nl 1w t(e/g)kngl ypnl sksyvnnkek (SEQ | D NO
150) 119922 88,, 99 55,, 00 00
hngkssfy(k/r)nlIwlt(e/g)knglypnl sksyvnnk (SEQ | D NO.
151) 119922 88,, 33Ll,, 99 55 ,, 00
00hngkssfy(k/T)nl | w 1 (e/ g) knglypnl sk (SEQ I D NO. 152)
1928, 31, 95, OO hngkssfy(k/r)nlIwt(e/g)k (SEQ I le\l@
153) 1928, 3_i, 95, OO 55 =2
kssfyknl | wi t ekngl ypnl sksyvnnkekevl vl wgvh (SEQQ [23 NO.
154); 1928, 31 95 knllgf3 ko‘b‘lgEy@ﬂIngy\mrge%e vFwgvh
(SEQ I D NO. S8 95~ — — — -
kngl \/g vI vrvvgvh (SEQ I D NO. 156) 1928, 31,
j % (v/a)nnkekev(l/ )(v/-)lwgvh (SEQ I D NO
1§7) 1 1, 51, 95,96, 98, OO kesswpnhtvtk (SEQ I D
NO 158) 1928 31, 95
het (t/ n) kgvt aacpyagassfynl | W vkkensypkl sksyvnnk ( SEQ
I D NO. 159) 1930, 35
het (t/ n) kgvt aacpyagassfym | Wl vkl censypkl sk (SEQ I D NO.
160) 1930, 35 kfeifpktsswonevlviwgvh (SEQ I D NO. 161)
1930 kerswpkh (SEQ ID NO. 162) 1947, 51,52,55,56, 79,
82 kl sksyvnnkekevl viwgvh (SEQ I D NO. 163) 1947, 5 1
knnkekevl viwgvh (SEQ I D NO. 164) 1947
h(k/ n) (g/q)kssfy(r/k)
pl 1w tekng(l/s)yp(n/t)l sksyannkek (SEQ I D NO 165)
1948 79, 89, 96 h(k/n)(g/q)kssfy(r/k)nlIwtek (SEQ ID
NO 166) 1948 79, 89, 96 hakkssfyk (SEQ ID NO. 167)
195 57, 59

1988

hgneqgsgyaadgkstqnaingitnkvnsviekmntqftavgkefnklek (SEQ ID NO. 184)

hngklcrikgiaplglgk (SEQ ID NO. 185)
hkennecmesvk (SEQ ID NO. 186)

hgneqgsgyaadgkstqnaidgitnkvnsviekmntqftavgk (SEQ ID NO. 182)
kfeifpkasswpnh (SEQ ID NO. 187)

hqneqgsgyaadqkstqnaidgitnkvnsviek (SEQ ID NO. 183)
hpptstdqqslyqnadayvivgsskynkkfkpeiatrpk (SEQ ID NO. 199)

hetnrqvtaacpyagansffimliwlvkkessypklsk (SEQ ID NO. 177)
hetnrqvtaacpyagansffrnliwlvkkessypk (SEQ ID NO. 178)
hpptstdqqgslyqnadayifvgsskynrkfk (SEQ ID NO. 179)
hpptstdqgslyqnadayifvgsskynrkfkpeia (SEQ ID NO. 180)

hdiyrdeainnrfqiggvkitqgyk (SEQ ID NO. 181)
kgvtascshkgrssfyrnllwlteknglypnisk (SEQ ID NO. 196)

kgnsypkisksyvnnkekevlviwgih (SEQ ID NO. 197)

kegtsypklsksythnkgkeviviwgvh (SEQ ID NO. 192)
kefnhlek (SEQ ID NO. 198)

Kisksythnkgkevlvlwgvh (SEQ ID NO. 193)
ksythnkgkevlvlwgvh (SEQ ID NO. 194)

kkgtsypklsksythnkgkeviviwgvh (SEQ ID NO. 191)
kgvtascshk (SEQ ID NO. 195)

kvnsvikkmntqfaavgkefnh (SEQ ID NO. 189)

hdsnvknlyekvrsqlmnak (SEQ ID NO. 188)
khngklck (SEQ ID NO. 190)

hngklcrkgiaplglgk (SEQ ID NO. 176)

-
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hngkl crl kgk (SEQ I D NO 168) 1951, 52, 55, 56, 57,59, 79,
hykl nn(g/ g) kk (SEQ I D NO. 169) 1956, OO
wodbosrodens nnr f gi qgvkl t qgyk (SEQ I D NO. 170) 19B6T/US2004/017936

kgngcfeifhk (SEQ ID NO 171) 1956 kil nrliektndkyhqgi ek
(SEQ ID NO. 172) 1956 klnrliektndkyh (SEQ ID NO. 173)
1956 kchtdkgslsttk (SEQ ID NO 174) 1956

ki pngdyakl yi wgvh (SEQ I D NO. 175)

1956hngkl crkgi apl gl gk (SEQ I D NO. 176) 1959, 82

het nr gvt aacpyagansf frngi wl vkkessypkl sk (SEQ I D NO.

177) 1963, 81 hetnrqvtaacpyagansffrnliw vkkessypk (SEQ
ID NO 178) 1963. 81 hpptstdqqgsl ygnadayi f vgsskynr kf k
(SEQ I D NG 172% %963 81

hppt st dqgs! ygglaglay f vgsskynr kf kpei a §S DR ) & &
1963, 81 hdi yc\(dgalnrglffgu q:g IQQ%)/I@(Q ?% ng@l 1% ?‘ ”l =
1977,79, 9% 2 2 2

hgn&q@& gRa&ddgksEqfai dgi t nkvnsvi ekmrmt gqf t avgk (SEQ I D

Ne. 182) 1977 hgneqgsgyaadgkst gnai dgi t nkvnsvi ek ( SEQ

1D NO 183) 1977 hgneqgsgyaadgkstq

pai ngi t nkvnsvi ekmmt gf t avgkef nkl ek (SEQ | D NO. 184)

1979. 91 hngkl crl kgi apl gl gk (SEQ I D NO. 185) 1979
. hkcnnecnmesvk (SEQ I D NO. 186) 1979 kfeifpkasswpnh ( SEQ
I D NO. 187) 1981 hdsnvknl yekvrsql rnnak (SEQ I D NO.

188) 1981 kvnsvi kkmrmt gf aavgkefeh (SEQ I D NO 189) 1981
khngkl ck (SEQ I D NO. 190) 1981

kkgt sypkl sksyt hnkgkevl vl wgvh (SEQ I D NO 191) 1981

kgt sypkl sksyt hnkgkevl vl wgvh (SEQ I D NO 192) 1981

kl sksyt h pkgkevl viwgvh (SEQ I D NO. 193) 1981

ksyt hnkgkevl viwgvh (SEQ I D NO. 194) 1981 kgvtascshk
(SEQ I D NO. 195) 1985, 87

htvi(k/g)gv(t/s)ascshngkssfy(k/m)(n/-)lwlt(e/g)k(-n/k)glypnisk (SEQ ID NO. 209)

htvtkgvtascshngkssfyknllwlteknglypnlsksyvnnkekeviviwgvh (SEQ ID NO. 208)
htvtkgvtascshngkssfyknllwltek (SEQ ID NO. 210)

kyvrstklrmvtglmipsigsrglfgaiagfieggwtgmidgwygyh (SEQ ID NO. 211)

hqneqgsgyaadqkstqnaingitnkvnsiiekmntqftavgk (SEQ ID NO. 212)

hqneqgsgyaadgkstqnaingitnkvnsiiek (SEQ ID NO. 213)
hqneqgsgyaadgkstqnaingitnk (SEQ ID NO. 214)

hngkssfy(k/m)(n/-)llwlt(e/g)(~/kK)knglypnlsk (SEQ ID NO. 206)
hsgarsfyrnllwivkkgnsypk (SEQ ID NO. 215)

hngkssfyknllwltek (SEQ ID NO. 207)
hsgarsfyrmllwivkkgnsypkinksyindkgk (SEQ ID NO. 218)

htvskgvttscshngk (SEQ ID NO. 219)

katswpnhettk (SEQ ID NO. 220)

knllwlteknglypnlsksyvnnkekeilviwgvh (SEQ ID NO. 205)
kqvttscshngk (SEQ ID NO. 221)

hpptstdqgstygnadayvivgsskynkkfk (SEQ ID NO. 200)
hegkssfymllwltekegsypklknsyvnk (SEQ ID NO. 201)
hegkssfyrnllwltekegsypk (SEQ ID NO. 202)
hkcdnecmesvrngtydypkyseesk (SEQ ID NO. 203)
kesswpnhtvtk (SEQ ID NO. 204)
hsgarsfyrnllwivkkgnsypkink (SEQ ID NO. 216)
hsgarsfyrnllwivkkgnsypkinksytndk (SEQ ID NO. 217)
kgnsypklnksytmdkgkevlviwgvh (SEQ ID NO. 222)
kinksytndkgkevlviwgvh (SEQ ID NO. 223)

=
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kgvt ascshkgrssfy
1985, 87 kgnsypkl
wo28B/Mefhhl ek (S

rnl I w tekngl ypnl sk (SEQ I D NO. 196)
sksyvnnkekevl viwgi h (SEQ I D NO. 197)
EQ I D NO. 198) 1988 hppt st dgqB8Cyas2004/017936

padayvf vgsskynkkf kpei atrpk (SEQ I D NO. 199)

1988hppt st dqqgsl y
1988 hegkssfyrpl
1991 hegkssfyrnl
hkcdnecnesvrngty
kesswpnhtvtk (S
knl bwl t ekngl ypn
199%, 92,%96
hngkssf yEKEMR n/ |
. =20%) 1991, 92
7) 1991, 92, 96
-htvt kgvt ascshngk
h (SEQ I D NO. 20
ht vt (k/ g)gv(t/s)
) gl ypnl sk ( SEQ |
ht vt kgvt ascshngk
kyvrstkl rmvtglrn
I D NO 211) 1995
hgneqgsgyaadgkst
NO 212) 1995 hq
I D NO 213) 1995
NO 214) 1995 hs
1996 hsgar sfyrnl
hsgar sfyrnl | wi vk
hsgarsfyral | wi vk
1996 htvskgvttsc
kat swpnhettk ( SE
I D NO 221) 1996
NO. 222) 1996 kI
1996ksyt ndkgkevl

gnadayvfvgsskynkkfk (SEQ I D NO. 200)
w t ekegsypkl knsyvnk (SEQ | D NO. 201)
W t ekegsypks (SEQ I D NO. 202) 1991
dypkyseesk G§EQ ID NO. 203) 1991

EQ ID NO. 2043 1991, 92

§ksyvnnkekeL§vlmgvh (SEQ I D NO 205)

)I1wit(el/g)i-/k)kngl ypnl sk (SEQ I D
96, 00 hngkssf yknilwi tek (SEQ 1D NO

ssfyknlImAtéinglypnlsksyvnnkekevlvlmgv
8) 1995, =

ascshng§ssfy§k/n)(n/ YIITwt(e/g)k(-n/k
D NO. 28§9) 1995, 00

ssfyknFﬁmAte% (SEQ I D NO. 210) 1995

pS|qsrglfgaxagfleggmﬁgnldgmygyh ( SEQ

qnalpglxnkvnélleknntqftavgk (SEQ I D
nqusgﬁﬁadqhstqnalngltnkvnS||ek ( SEQ
hqnqusgyaaﬁqkstqnalngltnk (SEQ I D
garsfyn@llmLykkgnsypk (SEQ I D NO. 215)
w vkkgiisypkEnk (SEQ I D NO. 216) 1996
kgnsypkE nksyg ndk (SEQ ID NO. 217) 1996
kgnsypKE nksyt ndkgk (SEQ I D NO. 218)
shngk (B5EQ I® NO. 219) 1996

D ID NG 2205 1996 kqvttscshngk (SEQ
kgnsypkl nksyt ndkgkevl vi wgvh (SEQ I D
1ksytnd§gkevrvimgvh (SEQ ID NO. 223)
Jlewgvh ¥SEQED NO. 224) 1996

Increase in number of new Replikin structures occurs in years of epidemics (underli

Influenza H1N1 was responsible for the human pandemic (global distribution) of 19
The first year that a given Replikin appears is indicated at the beginning of the serie

Overlapping Replikin sequences are listed separately.
Replikins per 100 amino acid residues). See Figure 7.

Abbreviation for years: eg. “96” = 1996.

hngkssfyrnllwit(e/q)knglypnisksy(v/a)annkek (SEQ ID NO. 225)
hqgneqgsgyaadqkstqnaingitnkvnsviekmntqgftavgk (SEQ ID NO. 227)
hgneqgsgyaadqkstqnaingitnkvnsviek (SEQ ID NO. 228)

hpitigecpkyvrsak (SEQ ID NO. 226)
hngkssfyrnllwlteknglypnlsksyvnnkek (SEQ ID NO. 229)

ksytndkgkevlviwgvh (SEQ ID NO. 224)

2.

48



hngkssfym | wi t (e/ ) kngl ypnl sksy(v/ a)annkek (SEQ | D NO.

225) 1997,9

8,99 hpitigecpkyvrsak (SEQ I D NO 226) 1997

woqoesggegyaadgkst gnai ngi t nkvnsvi ekmimt gf t avgk ( BEQUSE»04/017936

NO. 227) 19
I D NO. 228)
(SEQ I D NO
responsi bl e
di stributio
" 96" 1996
appears is

years in wh
work. 4. Ov
separately.
structures

eg. 1918 an
Replikin co
amno acid

Sequences pf
years 1957-2000 Influenza H2N2

viruses in
Rem® i ki nsYe
{Pgakin Fig
195%, 58, 59, 6

Replikin Sequenées

98 hqgneqgsgyaadgkst gnai ngi t nkvnsvi ek ( SEQ
1998 hngkssfyrnl |l w t ekngl ypnl sksyvnnkek
229) 1998 1. Influenza HN was
for the human pandem c (gl oba

n) of 1918. 2. Abbreviation for years: eg.
3. The first year that a given Replikin

ndi cated at the begi nning of the series of

ch that Replikin has been found in this

er | appi ng Repli kin sequences are |isted

5. Increase in nunber of new Replikin

bccurs in years of epidem cs (underlined):

i 1977 and correlates with increased total

ncentration (nunber of Replikins per 100

residues). See Figure 7.Table 5 Replikin

esent in hemagglutinins of Influenza H2N2

ar Detegté&d in Influen2a H2ZN2 strain

ire 8 P2 £2 ) khf ekvkiil pk (SEQ LD_NQ. 230
6%, B4365, 6§ 78,8384.91 RhiTsSvkhf kv
153 185¢ 58, 50, 606183, 84, 91

i | ek hegk (BEQI D NO. 232)

50, 61 , 64, 65, 6& 78,83, 84,91, 95

n)i | ekt hngkl cék/r) (SEQ I D NO. 233)

"Qw61 64, 65,682 783, 83,84,91, 95
S 9.46%

(vks 234)
/gek (¥ Egﬁ;% %51235) 1957\”5%3‘
68 #8,83:84. 91 kBl | ssykhf ekvkil pk (SEQ I D

5735& 59, 60, 61 ,64,65,68, 7 8

o
wy

;tﬂ: emce% k@qtfbl @al At p%hnvhc‘\( SEF | B NS, &

05 )b s )8 66 B i &

sgnpsffrnnvmﬂtekgsnypvak (SEQ I D NO. 239)
K (SEQ I D NO 240) 1957, 59, 65
tegtl encetkcqtplgainttl pfh (SEQ I D NO

' 59, 65, 91
krgssdi rkt egt | encet keqt pl gainttl pfh (SEQ I D NO
- 1

D,

242)

httlggsracavsgnpsffrnmvwltekgsnypvak (SEQ ID NO. 239)
kiskrgssgimktegtlencetkeqtplgainttlpth (SEQ ID NO. 244)
kiskrgssgimktegtlencetkcqtplgainttlpfh (SEQ ID NO. 246)

krgssgimktegtlencetkeqtplgainttlpfhnvh (SEQ ID NO. 237)
kgsnyp(v/i)ak(g/r)synntsgeqmliiwq(v/i)h (SEQ ID NO. 238)

khfekvkilpk (SEQ ID NO. 230)

khllssvkhfekvk (SEQ ID NO. 231)
ha(k/q/m)(d/n)ilekthngk (SEQ ID NO. 232)
ha(k/g/m)(d/n)ilekthngklc(k/r) (SEQ ID NO. 233)
hnvhpltigecpkyvksek (SEQ ID NO. 234)
hpltigecpkyvksek (SEQ ID NO. 235)

Khllssvkhfekvkilpk (SEQ ID NO. 236)
kiskrgssgimktegtlencetkeqtplgainttlpfh (SEQ ID NO. 241)
krgssgimktegtlencetkeqtplgainttlpfh (SEQ ID NO. 242)
ktegtlencetkeqtplgainttlpfhn(v/i)h (SEQ ID NO. 245)

khfekvk (SEQ ID NO. 240)
- ktegtlencetkegtplgainttipfh (SEQ ID NO. 243)

=y
\o

k(e/g)snypvakgsynntsgeqmliiwgvh (SEQ ID NO. 247)



kt egtl encetkcqtplgainttlpfh (SEQ ID NO 243) 1957, 59,

65, 9 1 kiskrgssginktegtl encetkcqtplgainttlpfh (SEQ ID
wOIn0sa4d)32 1957, 59, 65, 9 1 PCT/US2004/017936

kt egtl encet kcqt pl gai nttl pfhn(v/i)h (SEQ I D NO. 245)

1957, 59, 65, 91

ki skrgssgi nkt egt | encet kcqtpl gainttlpfh (SEQ I D NO

246) 1957, 59, 65, 9 1 k(e/g)snypvakgsynntsgeqniiiwgvh

(SEQ I D NO. 247) 1957, 60, 65hpltigecpkyvksek (SEQ ID

NO 248) 1957, 60, 65 kcqtplgaikttlpfh (SEQ I D NO

249) 1957, 65 hhsndqgsgyaadkest gka(f/i)dgitnkvnsvi ek-

-mt qf eavgkl f (p/ s) nl ekl enl nkk (SEQ I D NO. 251)
65, 68, 83, 84 hsndqgsgyaadkestgka(f/i)dgitnk (SE
NO. 252) 1961, 65,68, 83,84 hdsnvrnl ydkvrngl rdnak (SEQ
ID NO. 253) 1964, 68,76, 84,91
hkcddecmmsvkngt ydypkl nrnei kgvk (SEQ I D NO 254)
1964, 65, 68, 76, 83, 84, 91 hkcddecmmsvkngt ydypkl nrnei k
(SEQ I D NO. 255) 1964, 65, 68, 76, 83, 84,91
hkcddecmmsvkngt ydypk (SEQ I D NO. 256) 1964, 65, 68, 76,
83, 84, 91 hkcddecmmsvk ( SEQ_I D.NO. 257) 1964, 65, 68, 76,
83, 84, 91 kgsnypvakgsy8ntRgyiFii wglhy SEQ I D NO| 258)
1976, 78 r@ndqgggwaadkgst;qu@\/c@i t nkvnsyvi ekmmt gf eavgk
(SEQ I D NO. 259) 1976, 9 1
krgssgi nkt egt | encet kcqt pl gai nttl pfh (SEQ I D NO. | 260)
1976, 78, 83,84 hpltigecpkyvksek { SEQFI Q_NQ 261) 1976
hakdi | ekt hngkl gk  SEQS BENG 262) 2986 4. & nfl ugnza
Hg@l;lmas ;ﬁespojgsﬁﬁl‘% ﬁprf;ltlf unan pandeni ¢ (gl
di°st'7'i but‘?lon) f€19575 2% bffevi ati on for years: eg.
"58" =1958. 3.5 The Xi Bstlyear&that a gi ven Replikin
agpears is indfcated at the beginning of the seties of
years in which that Replikin has been found.in
wor k..4 Overl appi ng Replikin sequences are liste
s[ét)a%at ely 5 I ncrease m nunber of new Replikm
sfructures occurs in years of epidenics (underli
1957 and 1965 and correlates with increased tot
Repli kin concen tration (nunber of Rephkns per
am no acid residues) See Figure 8Table 6 H3N2Rej
Sequencespresent in H3N2hemaggl uti ni nsof
I nfl uenzavi rusesm each year for which am no aci(
sequenceswer e avai |l abl e(1968-2000)3

o
=

hich that Replikin has been found.in this work.

mw.

'b%ion) % 1957.
N
D
(@]

Influenza H2N2 was responsible for the human pandemic (global distri
pid

in

L
O

=

The first year that a given Replikin appears is indicated at the beginning of the series of years

-mntgfeavgklf(n/s)nleklenlnkk (SEQ ID NO. 250)
-mntqfeavgklfin/s)nleklenlnkk (SEQ ID NO. 251)

Abbreviation for years: eg. “58” =1958.

hsndqgsgyaadkestqkavdgitnkvnsviekmntqfeavgk (SEQ ID NO

hkcddecmnsvkngtydypkinrneikgvk (SEQ ID NO. 254)
hkcddecmnsvkngtydypklnrneik (SEQ ID NO. 255)
hkcddecmnsvkngtydypk (SEQ ID NO. 256)
kgsnypvakgsynningeqiliiwgvh (SEQ ID NO. 258)
krgssgimktegtlencetkeqtplgainttlpfh (SEQ ID NO. 260)

hsndqgsgyaadkestqka(f/i)dgitnk (SEQ ID NO. 252)
hkeddecmnsvk (SEQ ID NO. 257)

hhsndqgsgyaadkestqka(f/i)dgitnkvnsviek-
hsndqgsgyaadkestqka(f/i)dgitnkvnsviek-
hdsnvrnlydkvrmglrdnak (SEQ ID NO. 253)
hpltigecpkyvksek (SEQ ID NO. 261)
hakdilekthngklck (SEQ ID NO. 262)

hpltigecpkyvksek (SEQ ID NO. 248)
keqtplgaikitlpfh (SEQ ID NO. 249)

1
2.
3

h
=



I nfl uenza H3N2 ReplikinsYear Detected in Influenza

H3N2 strain Influenza Replikins (Peak in Figure 8: P3
wa2oEMiodsadvyr deal i nTf gi kgvel ksgyk (SEQ I D NO. B6B)US2004/017936

1968, 72, 75 96,97,98 htidltdsemmklfertrk (SEQ I D NO.

264) kfhqgiek (SEQ ID NO 265) 1968, 72, 75, 77 96, 97,98

kt nekfh(g/q)iek (SEQ ID NO. 266) 1968 86 98

kKl pr{v/Il)iektnekfh (SEQ ID NO 267) 1968, 72, 75, 77

97, 98 hqi ekef sevegri qdl ekyvedtk (SEQ I D NO. 268)

196& 72, 98 kiennphk (SEQ ID NO. 269) kl nrvikktnekfh

(SEQ) NO 270)

hd(ig v) yrdeal nnf gi k(g/ g)ve(r/k)s(qg/g)yk (SEQ D NO

271)21975.76.77. 86 hqi ekef sevegri qdl ekyvedtk (SEQ I D

NO. 272) kyvedtki dl wsynael | val engh (SEQ I D NO. 273)

kyvkginsl kl at gnr nvpekqgt r gl f gai agf i engweg pudgwygfrh

(SEE 1D NO. 274) 1975

kef s&vegrl qdl ekyvedt ki dl wsynael | val engh (SEQ I D NO.

275)~ 1975 2000 hgn(s/e)(e/qg)g(t/s)g(q/y)aad(l/q)k-

-staga/n)a(i/l)d(g/g)l(n/t)(g/n)k(I/v)n(r/s)vi(elc)k

(SE@ I D NO. 276) 1975 2000

hcd(g/q)f(q, r)nekwdl f(v,/i)er(s/t)k (SEQ ID NO. 277)

197% 76, 77, 78, 80, 81, 82, 83, 84, 85, 86, 88, 89, 90, 91, 92,93, 9

4,95 96, 97, 98hti dl t dsemmkkl fertrk (SEQ I D NO. 278)

1977; ksgstypvl kvt npnndnf dkl yi wgvh ( SEQm NO. 279) 1977

kl nvi§ t ksgnt ypvl nvt npnndnf dkl vi wgvh (SEQ I D NO. 280)

1982 hti dl tdsemmkl fektrk (SEQ I D NO. 281) 1986

Kkl nr§ i ekt nekf hqt ek (SEQ I D NO. 282) 1987

ht gkdsvnr sdapi df cnseci t pngsi pndkpf gnvnki t ygacpk (SEQ

I D NO. 283) 1994

ht gkssvnr sdapi df cnseci t pngsi pndkpf gnvnk (SEQ I D NO

284)1\ 1994 hpstdsdqt sl yvrasgrvtvstkrsqqgtvi pk (SEQ I D

NO. ‘2285) 1994 kyvedt ki dl wsynael | val engh (SEQ | D NO.

286)51997, 98 kl fertrkqgl renaedngngcfki yh (SEQ I D NO.

287)@ 1998

Increase in number of new Replikin structures occurs in years of epidemics (underline

Overlapping Replikin sequences are listed separately.
Replikins per 100 amino acid residues). See Figure 8.
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krrsiksffsrinmh (SEQ ID NO 288) 1998
hrvti gecpky(v/r)kstk (SEQ I D NO 289) 2000

wegossyptdsskl sksyi i nkkkevl viwgi h (SEQ | D NO. 290rT2B80@4/017936

kKl sMsks(v/y)i

I nkkkevl viwgi h (SEQ I D NO. 291) 2000

kl sks(v/y)iinkkkevlviwgih (SEQ I D NO 292) 2000 1.
I nfl uenza H3N2 was responsi ble for the human pandem c
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one Replikin per 100 amno acids is pres
the influenza hemaggl uti nin proteins of

wofwdsheod3our common i nfl uenza vi ruses exam nedPCT/US2004/017936

suggesting a function for Replikins int
of survival levels of replication. In th
during the decline of the HBN2 strain, t
Replikins in many isolates of H3N2, but
concentration of new Replikins appeared
I sol ates, which define the energence of
strain. [0143] Several properties of Rep
concentration are seen in Figure 7 and Fi

common to all four influenza igfggsgiai
concentration is cycl&ccgvg; %héiw%
d@clrring over a

cycle of rise and fal B
Th|Smr|se Tand fall is ¢

to thirty years.
t he known waxi ng and manlng of individua

virus strain pfegongnance by hemaggl utin

neur ani ni dase Tl &3 fi cati on. Second, pe
concentrations of each influenza virus s
previously shown to be responsible for 4

wer eobserved to relate specifically and
to each of the three years of the panden

exanpl e, fOL t he pandem c of 1918, wher ¢
virus strgi & H N, was shown to be resp
peak conc®ntration of the Replikins in H
i ndependently occurred (Pl); for the pan
where H2N2 energed and was shown to be r
peak c&ncentratlon of the Replikins in H
(P2); @&nd for the pandenic of 1968, wher
and was shown to be the cause of the pan
concentration of the Replikins in H3N2 o
T éj in the years imrediately foll own
g$ t hree pandem cs, the specific Rep
concentration decreased markedly, perhap
the broadly distributed i Mmunity generat
case. Thus, this postpandem c decline is
H N inmmediately follow ng the pandemc
it was responSBbIe and is not a genera
all strains at-the tinme. An increase of
concentration Zndnfluenza B repeatedly
S|nultaneously3m@$h the decrease in Rep
concenfg ati on FnH N, e.g., EB in 1951
1976, Bbth asséciated with |nfluenza B e
havi@gz he

htgkssvmrsdapidfcnsecitpngsipndkpfqnvnkitygacpk
htgkssvmrsdapidfcnsecitpngsipndkpfqnvnk (SEQ ID,
kiskisks(v/y)iinkkkevlviwgih (SEQ ID NO. 291)
Klsks(v/y)iinkkkevlviwgih (SEQ ID NO. 292)

hpstdsdgtslyvrasgrvtvstkrsqgtvipk (SEQ ID NO. 285
kgnsypklskisksyiinkkkeviviwgih (SEQ ID NO. 290

kyvedtkidlwsynaellvalengh (SEQ ID NO. 286)
kifertrkqlrenaedmgngcefkiyh (SEQ ID NO. 287)
krrsiksffsrlnwlh (SEQ ID NO. 288)

Kinwltksgntypvinvtmpnndnfdklviwgvh (SEQ ID N,Q

ksgstypvlkvimpnndnfdklyiwgvh (SEQ ID NO. 27
htidlitdsemnklfektrk (SEQ ID NO. 281)

hpvtigecpky(v/r)kstk (SEQ ID NO. 289)

htiditdsemmkkifertrk (SEQ ID NO. 278)
Kinrliektnekfhgtek (SEQ ID NO. 282)
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Increase in number of new Replikin structures oc&hrs in years@f
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The first year that a given Replikin appears is }qd@atedgt e
7

Overlapping Replikin sequences are listed separately.
(number of Replikins per 100 amino acid residues). See Figure

Influenza H3N2 was responsible for the huma-EpgpdEing @OB&]%IQH

Abbreviation for years: eg. “77” =1977.

2.
3.
4.
5.

1.




10

15

20

25

30

hi ghest nortality. (Stuart-Harris, et al., Edward
Arnold Ltd. (1985). Fourth, a secondary peak

woams@neasat i on, whi ch exceeded the prinmary peaRCT/US2004/017936
increase in concentration, occurred 15 years after

ree and m cs d this secondar
[&,‘Z@]acco% tgla B cg]ﬁtr 19 @jr'ﬁlcpypig L aF%m%?stlté?I}/ cﬁe ﬁléphkms
bGP 2RRIMEGdN A RelideNo 1R bEGFRCe YEa 0B paidehiics and
years after the 1957 pandem c in_an H2N2 'epidem c'

epilemi¢E2 The anucevtretion efl Replikins yi itflrenza girugenevapog@mined by

BRRIR Reyih B nEBeaERRARTRE acif S&lshidinub EARRASp the National

IBary of Mesdicih® CPMIYA"Odatd BeseSfor @iffuentd Eirdins Be&kesi Wf)rld wide
each strain's specific Replikin concentration

froma duaan| apd pirealrresesvaies ¥esE B vaReY shithh PRRE CPRIHBS ien 1900 to
iéﬁg g e’i;lixese Elrl]lt % %[tclaﬁ&tlb ﬁ\ﬁnl%r &oﬁﬂalﬁcﬁ ﬁi{sfd'oaﬁyﬂﬁm acids,

I on en stral ost tes.

ety SDlee@eth&n@Ibtt@@ﬁ&f@ﬂlﬁ staigr al | tendency for the
Repl i ki n concentration of each strain to decline over

a perl od of 35 years (H2N2) to 60 years (influenza B).
declyne. GRBACKIHEARE W& fdRa i (hﬁ"é?:ﬂ?ereﬁte to the

fﬂéﬂﬁéj
ac i nes because It was ev In the case of
dcolutrereezs iBflfienampiadinito add 6phderprcso Thecoooentmtion ©€ Replikins

i nfluen vaccines. In.the c fl uenz . .

REEA PRIRLHEED bR TR RO EIE & SRR [BNjodyshov in

%l £r 71969 th@ Whnd2eRbiikd R rCROARMS Alun@nindee! HiAe btgga¢dmmon
tween 1997 and 2000 (Figure 7). This correlates with

mfieerizawmxsdt: rstreims H@N2i and] [J3N2 ds Bhowin i degitre Sad&N2, H3N2).

ol ate oncentration
bada et bale drCnguiner Shietdhs A PEASTE e g =
RREAbO RS RoftitidheREDIMinS(HAZR)ANd t hen peaked in 1996
coincident wwith an HN epidemc. (Figure 7). H N

Repl i kin concentration al so declined between 1997 and

lt%ggﬂat es dﬁbﬁgF lfl‘ﬁé%% ur fsrt]%gr% #egs\“g eé{egr &§%ﬁg°¢§%§gdpa5@emw in

Rapl 1857 9ind needMespechivedm ThddapcarFigiees 7nad Bashonothat at least
occurr ed (Figure 8), and this correlat s.with the
tssRendkinppe TRipg#eids dv Presers o sRcbsol the niiygrga heagglutinin

5 ! mih&d, 2G5 8bst
P SRRSEPLI T 0% A B ARl e g «
fuﬁ@ﬂuﬁ‘t &5 dphiked ia thé griidtecant of stma/hptl ilmtsemléﬁphcatlon. In the
I I kin cgnc rati.o | ndi cates the r.,gence
P, g Fi (oo 15NBS FRAVLAUTE. s g1y 68 PENERR Gsmany
1'_@1%'?3@ R H3N2, but a high concentration of new Replikins appeared in H3N2
isolates, which define the emergence of the H3N2(R) strain.

[0143] Several properties of Replikin concentration are seen in Figure 7 and
Figure 8 to be common to all four influenza virus strains. First, the 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.  Second, peak Replikin concentrations of each
influenza virus strain previously shown to be responsible for a pandemic were
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[0144] Figures 7 and 8 denobnstrate that frequently, a
one to three year stepw se increase is observed before

weemisilnoas2zconcentrati on reaches a peak. This sSPEPMISS®4/017936

i ncrease proceeds the occurrence of an epi denic, vvhi ch
occurs concurrent]y with the i kin peak Thus
ehsepyd d@ TPl enesHicAlly g d@ﬁ‘t"}‘gﬁﬁlﬁ 40 spclh S e g e of the

I?aﬁlé%ﬁs' Fofle 'nﬂﬂ@lfof t'ﬂ@%aﬁ?e‘iﬁ& 6p !l@f 8, SMkAl te hlﬁlﬁeﬁﬁa VP&l strain,

candi ate ‘to catse an epidefic or pandem c.
IHDNQ,S\]vaﬁhomrtblbp reﬁ@pklbleg A pedﬂmtmtmtlonmﬂthe Rhepliking in HIN1

train nf.l uenza yir.us . nc '
it octygd (BDDGUORS DR S 4P L B e T e and
HRCERANESo! B FANERABIR] hibacangantdinhi o ial RepBERs i HON2
ave occurred in the H3 based pandem c of 1968

¢deingad €2) andyfoe thet lbmldsmcaqﬁ]l 968y whene b2 dmerged ang wagshown

N2- based epi.d f 197 d 1975
ARG N e e R L RS
Sccaed (p%r t'ﬁllukd Vin thAybdrd @mnRHiaddly folfsWidg el defMedhbove three
113(1) 1981) The rapi d ascent in concentration

pmld@m@smhmmecs”méﬁ@@bk@s concenfratioygngecrRaptd kpakedly, perhaps

ti}lgl\g? Rror?giey ? stg%)%teg F#r%é\%%t& rggeﬂéﬂg%/’ed:lg %éﬁlrc' %ﬂ%s T%ﬂs this post-

ﬂ@ﬁ[ﬂ declif® 1sJ'5§)BBﬁe FordEINT asediatctyl fdll@mﬁhg deap alnﬂerﬁﬁQBl) for
gure 8, E4); and _the CDC report of Decenber
wh@ ets,Wﬂmﬁpqmml% il §s nqtangenpRl prAwer OF 2H sEEGE At i%f; time. An

SRk I
f(n ?)%lfi%t d| ykaﬁf(’:lla COIHP‘TIAtd)}éﬁ ekif %lg%ég{rg% swl\/l\/ﬁ’ﬁatedlge nOccurred
§ionlibhasyeviottia ddcreasd @14&)6p]]h84c0n6ﬁt1(aﬁen i ,H1N1 €.8., EBl in
SO B, LA o, R R SRR e
g rkfly. Of St @hrris Nt §9”Ed\5§rﬁ| ki@ 18, @19@5)/9'Fourth a

ag ut|n|n n a given isolate. To what degree the
swendpen ceeakf cencastmatRaep| which ¢}®p¢®§eth'es pmmamflpmk lnCIease in

versus transfer m anot her avi an

SRR, Aeuare dackan aleh JHATIoNE DR haralaRcopind i
%’cbﬁda@?beﬁeﬁﬁ é@cﬂm%ﬁﬁlbl& bﬁ R %pid%m‘if@ NS 8eiRthfteyHel ®18tpandemic
the sane tine, new Replikins emerge. 'For exanple, in

mna‘ri HéN2 depidlemis’ Betrelird grogighti yeiars, afteir the 225 paodamiciaran H2N2

R N e e
fe@ﬁiéfrﬁ@’dy@i t(B8). SaYviedcddecy R P padls ennehiratidne of spe01ﬁc Replikins
Snlai argtgl)eec?r].rc‘;ilcnoc\:f(gryacr)]tg threestr%gle %?f?hc %e}a/l?sa(r)fs ealtc%t s%rram 2 specific Replikin
concentration frequently appear to be associated with declines in Replikin
concentration of one or both other strains, suggesting competition between strains
for host sites. Sixth, 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 1940 to 1964, prior to common use of
influenza vaccines. In the case of influenza B, Replikin recovery from the decline is
seen to occur after 1965, but Replikin concentration declined again between 1997
and 2000 (Figure 7). This correlates with the low occurrence of influenza B in

recent case isolates. H1N1 Replikin concentration peaked in 1978-1979 (Figure 7)
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particular Replikin structure suggests that the
Repl i kins return from another virus host pool rather

woheos/oémough de novo nmutation. [0147] In the easasefo4/017936

HI le Replikins, the two Replikins present in the Pl
peak associ at ed with th t
tag%%%rwﬂh fherTePneBiaBue iy Bic e riha AT Yiabqnd then pesked
f)@ﬁi( %1%@2@%83p5ﬁ KiTR Qﬁﬁ&hﬁﬁt {Blglﬁ@nﬂ?r VEH#IN1 Replikin

i NS erefore, are the best choice for
onacemtnaeen absiot deetiner beteveon 19A7 o008 mthwm%rme of HINI

even ecen ari pl.ikins accomp n e

Cffﬁé‘?dei./& éﬁ’?%esc 8&%&?& C!i’ﬂngnélﬁe ?ﬁe%nt I yorpg‘r?‘g?s]t{ephmns
@Equef}nﬁ&%aasﬁ a4t ldB&Ime 1k ndhodfed (TKigale HNendothis®ilates with
years, cul mnati ng in a concentration peak and an

thpabkenbecof HANE fonpudcabingolpiss.hFarnHa? 4 fae RepHkincroagentration of

time.tp. v i.nat e t

S B TBR C, e 1 DRgh AT R 204 38 e g
i5Qlhtes XhBREE 2 H@ﬂ-ﬁé&Q551%@19ch1511@3£RJei)hkaeahdehtrmon This
Count” (nunber of Replikins per 100 ani ng aci.ds)

indicates tho emepgengs ©f omtshemael BAN2, voualgys ﬁﬁ%%aé?da hegein as
Jﬁé S 7, 8 and 11 denonstrate a direct relationship

h the presence and concentration of a particul ar
Replikin in influenza protein sequences and the
occurrence of pandenics and egl den}Frcs of. influenz

Al andiigurs opnd e dGeronEA 4hay; B%Ileﬁgﬂ’a@g?lﬁﬁ Itqﬁhree year
% é)%flg%( P SOH NGBS el §d36re PR SIRAL SorRBA ARMCRAEHA T SdhkOf This

I'ns provides a predictor of influenza pandem cs
Sidépi’/n@d? epfedsari pegeeds v1®| locagrenct apgeen f epid¢mict uwhich occurs

;
e sgraprvi fot s in bk e RS C Vo HerSE i odi Effation of

zﬁ?@%ﬂcﬁﬁ?l ?(]'alnnig §§1?§dlﬁﬁ@te§drﬁhﬁarcﬁ% G kheSbUCikE1 @ Tatidill&e to
own wt predi ct the strains that

ms«taipemdammmpeﬂmm@om ng i nfluenza seasons, nor to
devi se annual nixtures of wholevirus strains for
vaccines. [0149] Simlar to the findings of

frasy n- SR@tﬁ'!refﬂtl?{ Replilkiki ddnEentation ME HIRASIBN2(R) bitgin of influenza
I nfl’uenza ¢ Fponetothree B/ears prior to the
&

mw.s meqrgegmg( we Sail P25 19e000; gﬁpd;gml%rsprewﬁgs peak increases
g:&g@sgg]%lrkdrlﬁ ec%'n%:éitﬁtléguﬁé Qn 15%a60 as%@@féf*c{ Y% the H3N2-based

ern s al'so been |
Faidbinkd 6f CBSNFizued 8), Mehenahosiealn ffis emgeﬂo ampm the H3N2-based

rotein h
g)lg@mlcg))f ?51725&%61(3961736(3‘1;1?6 ]é)? | ]%,q%ﬂ%é e pgnde%zlc and eplgel’mcs 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
in 2000 (Figure 8, E4); and the CDC report of December 2001 states that currently,
H3N2 is the most frequently isolated strain of influenza virus worldwide. (Morbidity
and Mortality Weekly Reports (MMWR), Center for Disease Control; 50(48):1084-
68 (Dec.7, 2001).
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and 5.1 (3.6) in 2002. This pre-pandem c increase
supports the finding that a coronavirus is responsible

woéanostohenszur rent (2003) SARS pandenic. (See TaBC®UR2004/017936
[0150] Thus, nonitoring Replikin structure and

Replikin Count provides a neans for devel opin o
K dbhet i dn sfiaFlélcﬁsesBéE?fh‘ie’ézapY’é%Wd\?@l% atép ’F‘g%ﬁe‘?érﬁthkmS

%Eﬂg@o%&@ sagéeﬁsn@g?ée?v}tﬂohr@ tholdf the @m@l@%ﬁlkms in a given

rkin an I ts nodi acconpanyi ng ki ns
hana:ggﬁﬁnmedl a giventdvlitef Toevizd dagrde tor @na‘gemcu:sofsi mey Replikin

0151 ure 10 depicts the automat. ed Re
100G YPEB 6’%%@1[3 \%‘F’F fuma] gt Ylﬁgp?%lrls unknown.

Hf"“s&%et@a%edoré%ﬁ' Jba$ CSHACBE nbre @ﬁ/%é BB R éptiRlAkBEctures is
ol Tected from 1962 to 2003. Each individual protein

q:cmsmpd eislﬁlﬂaédlekﬁﬁnmﬂm@ cewsReplikimsrebwrgea rﬁsbruegalapbl, ipzgfuenza

flgxgjsh% mggelhgnp‘ Qy%ge@@fmslty@r %Tnﬁhtgm %Ig(all}siél nd%% ween 1919 and
20010 %fefé’é@b%)Re@ﬁkﬁH'c@in@%n@Sv@ﬂﬂhnﬁé th@malp Q1oL @6me recurred
Repli ki n anal ysis. For each year, the mean ( Standard

diésrisgvirahyess @s)el)lcq)ge ﬂjhekdlwpgggmcep@d Igeegpergece years later of a
g/aé‘g?lﬂgr.rﬁe}zhklx g&uﬁ;tutue %-lgg st% ?hat EHNL Regﬂl#xé( Ir%gr%g ggztnﬁa&otﬁ?etr virus

h@@bb@l&bﬂh@ﬂﬂaaﬂ@&ﬁ@uﬁgh (ﬁhcﬁil@lrﬂﬁmuﬁh of a particular
protein (the nucleocapsid protein) in a particular
virus strain (the coronavirus) is conparable to the

ase S I ' is
(57625 5280 s 5 S0P Ol e Mt P gespoe
pdak. astdcidred/whie tieekil StﬂaﬂﬂemheNdRe pbt esenCouthe remerny opeak of

%%%3 é‘}ilﬁ(l)(glz(?q%gﬁl%lo?g%? a{ﬂg,ps E@%Q%& y&%%g%%%? B 1lﬂg§ therefore,

5 rpg- %%&dcﬁome%?%@cmé@ GHhE RoR BY i esSmBirdfigRh }@éwédéﬁ even

Kin Counts for several virus strains, Including
tdaaltl;}o pppeaving IRephilyols e@calpsalwlm phc kiear’s fm@mSQ gin7cangentration
002. Table .7 "Mil1i-K % | ence Repl i ki ns:
<) CBETORIGAN SISt (NG B (4 HERGT Fog gf FhaIe  years
éulﬂn@atl%g%n% c%ngerﬁra{?loﬁ p%al@- aﬁ’d #n épﬁe@uc? tﬁls%lgvfhn?g Both an early
9 Amino Acid position A

wmmﬁmtlmsmgmmmm COHENARRULES (see for example, HIN1 in
the early 1990's, Figure 7; see also, for example, HSN1 1995-2002, FIGURE 11,

“Replikin Count” (number of Replikins per 100 amino acids) refers to Replikin

concentration).

[0148] The data in FIGURES 7, 8 and 11 demonstrate a direct relationship
between the presence and concentration of a particular Replikin in influenza protein
sequences and the occurrence of pandemics and epidemics of influenza. Thus,
analysis of the influenza virus hemagglutinin protein sequence for the presence and
concentration of Replikins provides a predictor of influenza pandemics and/or
epidemics, as well as a target for influenza vaccine formulation. It is worth nothing
again (see paragraph [0109]) with reference to this data, previously, no strain-

specific chemical structures were known with which to predict the strains that would
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1917-18 Goose Replikin (SEQID. k kgt Sy pk 1Sk
SytnnkkeV1V1WgVhh?29 NO 743) 1918

weolzoamieast| uenza (SEQ ID k k gt Sy P k 1 S RCEUS2104M17936

nkgkeV1V1WgVhh?29 25N 744) C

R AL D b S R o e
Mm@sﬁalﬁsforKfa&lhes' i nkkkeV1Vi Wgi hIli HN2

Intluenza (SBQ ID NO. 746 ) 2001 HIN2 Influenza (SEQ
IDNO kkgt SyPk1SkSytnnkkkeV1Vil

[é\{%]v n ir%n%ar fg@ \;9 %gcﬁngzso?;l ﬁ'r_elgrll\l éﬁpéfné %%Qﬁ]%l((;scﬁlqh lili;]éi'e ss in
th@lMenZﬁ@ou%o&Q ol ﬁdﬁf@ﬁﬁw folthe 2¢8&mrénck o$ #Astiaih-specific

ngSPaSSqgt SakS1ah >37 (SEQ
dp[nlem:n:s ﬂgmm)creag@@BR@lni@n ifeougb pb HhevFaroravirgE gurisogapgidiprgtein

I}\éé)d lst9 % k en%xﬁ%d.rl Igeptjkl‘l?l éoﬁﬁ.& ogﬂg}a (gorﬁn%vixﬁls guﬁlegc%si??rotein
s \Mc\[efﬁedﬂ a2 o0 3. HENZS Y ieHQOD B .MiE1 27)419)209&; B0 (£1.3) in 2001;
bronchitis coronavirus (SEQk k.i n Sp f e.gS
apdpd. & (£3.6p) in 2902. ST]@‘ls PrErP enpe N@reqsf%upp@ft% h’ﬁ:eﬁndl g that a
SRS S ABRTER 1 beBule (o B plnate Bt

SARS nucleocapsid k h1dayktf PPtePkkdHKk

k k k 2 1 (SEQ I
962 SEéThI(uB }%Bnltt)q@Ngg Ré%?%lnlshtlyu%r}e Cag)laollgeﬁﬂkrlrllj %o%%‘? %rovides a

tg j ;

ﬁé%a:rﬁo‘nméefig{jei’(ﬂf %%ﬁﬁ&ﬂ: Né%'éﬁ'ﬂ\?ﬂ%%ﬁﬁﬁlé Rradcif@itinhd antibody

thilapies hgaiog oths i gkz}&%t&ﬁgkser&hpﬂlbkrmdmzo@@ﬁpm aecthacGARBanying
1 y v y Jk 19

1%%@%@“ SbSersda i 3ouhinighust aSeltulriutsbists) & 1 26

kyfknh1l (SEQID NO 718)

[0151] Figure 10 depicts the automated Replikin analysis of nucleocapsid
coronavirus proteins for which the protein sequence is available on isolates collected
from 1962 to 2003. Each individual protein is represented by an accession number
and is analyzed for the presence of Replikins. The Replikin Count (number of
Replikins per 100 amino acid) is automatically calculated as part of the automated
Replikin analysis. For each year, the mean (+ Standard deviation (S.D.)) Replikin
Count per year is automatically calculated for all Replikin Counts that year. This
example of early warning of increasing replication, before an epidemic, of a
particular protein (the nucleocapsid protein) in a particular virus strain (the
coronavirus) is comparable to the increase seen in strains of influenza virus
preceding influenza epidemics and pandemics (FIGURES 7, 8 and 11). It may be
seen that the Replikin Count rose from 1999 to 2002, consistent with the SARS
coronavirus pandemic, which emerged at the end of 2002 and has persisted into
2003. Figure 9 provides a graph of the Replikin Counts for several virus strains,

including the coronavirus nucleocapsid Replikin, from 1917 to 2002.
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k1l r eehek8NO 729) Plasm Falciparum ATPase
(SEQ; Kk hk kgi Yk8E NO 750) : Ebola virus
woabosraomsse (SEQ ID;= k k h at v 1 k 8 >90% NecTA3800R017936

fal ci parum bl ood trophozoites® " k k e d d e k h 8
(- SECHDNG s SRE T RFBRAS —2BY THn (SEQ D '
k%q >§900/§_No. 731) U ROuis q%nf%a gi rlus_|GBSEQ|H B3| &
Nﬁji\] 4 hZe|k 7 48)| coyfclacohond hEedsts ja.o'g
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am no acids. Because these peptides relate to the
phenonmenon of rapid replication itself and to
wepiadarss, we named them Replikins. W have feaamaisan04/017936

quantitative correlation of strain-specific replikin
G:Lg“Tﬁfﬁ”?J“%K’ggﬁﬁikiu cpunt = nunber of replikins
pEg=10& al% ne aet ds) i% q@e hemaggl utinin protein with
Hﬁ&m?a%Mﬁeﬁcgm?r@meMcs(nge?L No

preti quis [€orpel pti om Of i|pflluenza epidenics with

sia|&i nespeci (9 | ¥i 181 | pr gBeiln chemistry have been
rgihrt%f. ﬁ$er&a1'o¢g ¢gndensation and concentration
of2 Fepld k?ﬁfr\@t Jge 8l sochas been found in influenza
(e (% Tabl 5%, #l VEang gral aria. The detection of

r Epii K= 8 n _cor aBayErAs, in addition to tracing
i _%pé ; tﬁ;‘é%@ 'ﬁ1§on§ﬁ@% permitted the synthesis of
sr@md%%g@mg 555 LOE or8cti nes. [0154] W have found
a| R Bt T |4t T ife=cofrefat rofA af strain-specific replikin
cpncentration (count) |in|the influenza hemaggl utinin
prateiins wifh i pfluenza epidenics and with each of the
t hriee pandéﬂics oft| t he Ilst century, in 1918, 1957,

ad— 1968 A syl course was observed for each of

t hgse |t hrige pandem cs] af a strain-specific high
repliKin count, | an [ decline followed, then a

d-lin cconpanyi ng epi dem c
cqurried.| Al so, | a I warning increase in
oynt |prece ﬁerri gs.[0155] We found that the
epgl i Kin jin the| hemag ti nijn of an i nfluenza virus
fr
[ i
[
t

=00

gl atjed om a| gopse |in 1917 (which we naned the
pgse Rep|l i k| n) | appeared|in|the next year in the HN
triai n of| i nflugenza r?spcnsible for the 1918 pandem c,
tilh only [ Jtians as follows:

kd(t/|s) sypk| sksy(t/v)nnkgkevl vl wgvhh. Table 7a shows
hdt tihhe | nf|]uenza|1917 Googe Replikin (GR) then was
sgentli al | y conseryed|for 83 years, despite nultiple
or |substitutionsg aTd ?pperent transl ocations to

[ her (i nf]l uepza| styaili W (have found that the 1917
nf|l ugnza Gﬁ deponstrat ed apparent nobility between
sveral i hfl benka $traing, dppearing in HN (the
andeni ¢ pof 1918), {in H2ND ((pandem c of 1957-58), in
EBQ (pandem c of 1968, qpicenic in China and Russi a
00, [Fuj| an st'aiw epi dem g 2003) and in H5N1

bpi dem c| inl China|1997). In 1997 its structure was
estoried | n

S~NTT®W 030 ~Xs0nQ™
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35

HIN2 exactly to its 1918 structure
kkgssypkl sksyvnnkgkevl vl wgvhh. [0156] The SARS

woan@masiseus first appeared in the 2002- 2003 i rECTWS2Z®a/017936

season. The dual origin in 2002 of SARS replikins,

frominfluenza GR and coronavirus replikins (or from

some unknown shared precursor) is suggested by the

$ ARScowidd3N2diwjian inflpenya wipmsaiepbkingrtracgdibackvoa191§ 5

pamnttanis aeplikinf or the first tinme in 85 years is seen in

the GR-HLN2 Replikin sequence from 29 to 28 amino

Hdp2ls ( Tameeor?gl)l At SARS virue mdengea il wias Weotgpolrt iemidence
r.om 29.. o 27 an1no Cld in.the urrent

03! Gt S RSB pyach At g A ot potu oS ey s

ﬁlfb%w&fél @ra‘ffﬁrdﬁﬁiﬂl%%b v hes BORRS HoRND0ow foh $SRusmeiintheNitain of

HIN2; 3) the replikin count of coronavirus
ﬂn@dDé& odpsnc: pandemiarsspsnsiteion theederibd of aeeredyetlliempraple.
SARS coronavi rus appeared in 2002-2003 with replikins

RS e B SOat B ARG sy s SRt gf v

viKks andngdhérkhicr@@ganidnis feobidue fizauiRbidIMg c2fiidy wekiave found a
seen i n the avi an bronchitis coronaviru g plikin; and
nek -glgssiol peplige strugipres righ 1n plyginey rand ggﬂ ing, f¢jated to the

L0 0F pRRLENEN B HET o, DR CONIANLY e e of

a;gpmama(ag eTdbhe hyamihsanasi the Reylidesi cWpheuerbnind amltﬁvc hlass of
upted in a cro art nt hoyse e t

L S0 0 S USSR LB RS et AL DLE Y

80 LOONRS B¥rtY Bl @dﬂcagrgt@ﬁsé%T&bg@atza orfeOREEdiREPIn Kith 50

(GR) sequences in different influenza strains from

48P acids. Bewse Qm@pemdiemﬂ@e Fojthaphenopsasmant éapld rephcatlon
003. |k|ns re ed t 1 he
R iRt VORuhR BtRiukib - W EREORR b Sulirgive

SGHIRHESf b@ﬁﬁisbe@ﬁ@tr%ﬂﬂ!dlm @ofictrbkon (BPBK@dcomt H number of
and/ or position - nber (Conpl ete replikins Am no

hlsms upsst i 0Qtdnaing acuéq) ety thradwgegelvtines Perieino Witk giuenza
Elohids L A ShBhlhics (RASRSP b HSRHEDREARRNS A Bhucnza
Qﬁ:@ﬂlﬁs Wlth strain-specific viral protein chemistry have been reported.
Conservation, condensation and concentration of replikin structure also has been
found in influenza (eg. in Table 7a), HIV and malaria. The detection of replikins in
SARS coronavirus, in addition to tracing its possible evolution, has permitted the

synthesis of small SARS antigens for vaccines.

[0154] We have found a quantitative correlation of strain-specific replikin
conceniration (count) in the influenza hemagglutinin proteins with influenza
epidemics and with each of the three pandemics of the last century, in 1918., 1957,
and 1968. A similar course was observed for each of these three pandemics: after a
strain-specific high replikin count, an immediate decline followed, then a ‘rebound’
increase with an accompanying epidemic occurred. Also, a 1 to 3 year warning

increase in count preceded most epidemics.
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dokisdregd vipal 8ﬁ/tm@rs adesgm dieilfiple guinior substitations) o pEpEzent

t@ﬁ{%%{f ! nf l u e\/%h}%és\)ﬁ?@ f%t&@t %&317 influenza GR
dedidngi4te® rét? ﬁ%ﬁ‘@tﬂo‘ﬁﬂﬁ?’ﬂieﬁfl@h several influenza strams appearing in
el]p, %rettl gc™ 24 Porci ne epi de

I
leH&l P&ll@a% @higy Pt JS18), nigp BN pandamén| o i%ﬂqﬁ? An7H3N2
t k
(ﬁ cheaqéjg Lo%ﬁ%@k '913’:’ ggrﬁfcz&gﬁh%% &n?hlgﬂﬂsﬁsa% (quiugah skl é{ﬂldemlc
HBY e NN Ugepidéhnio $ip Ghjrai 1902g S@V][Q@ﬁ étsl sn]uj:tluteswa@testbreﬂ in

Avi an bronchitis coronavirus ef v f q

W3 exactlyjto 15 49 bpstustipe kKkepsypl SWS“E%‘LQYEV Blglﬁglél n
fufpi(tm '. 756 14 2002-3 Human SARS nucl eocapsid
Pisglel N TIRr ShrkSxHAEEIiMNY ikt QpoRed 3n HUBBIDOSARS3 SRilkenza

protel n 14 2002-3 Human SARS nucl eocapsid protein eeld
sghsoh. TThe2 G4 - Grigdo niain Z&RRef SpA RS q@pb]p@s nfrom influenza GR and

coronavirus replikins (or from some unknown shared precursor) is suggested by the
following events, all of which occurred in 2002: 1) a condensation for the first time
in 85 years is seen in the GR-HIN2 Replikin sequence from 29 to 28 amino acids
(Table 7a)(A similar condensation was found in H3N2 Fujian from 29 to 27 amino
acids in the current epidemic (Table 7a)); 2) the replikin count of GR-HIN2
showed a marked decline consistent with GR moving out of HIN2; 3) the replikin
count of coronavirus nucleocapsid proteins showed a marked increase; and 4)
SARS coronavirus appeared in 2002-2003 with replikins containing the following
motifs: ‘kkg’ and ‘k-k’, previously seen in GR 1918 and GR-HIN2 2001; ‘k-kKk’,
‘kk’ and ‘KP’ seen in influenza GR-H1IN2 2001; ‘kk’ seen in the avian bronchitis
coronavirus replikin; and ‘kk-kk-K’, ‘k-K’, ‘kK’, ‘kI’ and ‘kt’ seen in the replikin
of porcine epidemic diarrhea coronavirus (Table 7a) (SARS is believed to have
made its first appearance in humans as the epidemic pneumonia which erupted in a
crowded apartment house where there was a severe back-up of fecal sewage, which

was then airborne by ventilating fans).
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SARS Wit 268 they/ HBNDIFige mimé’ arthile shgeit cghn asraf thepihbk i erlikin
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t he surviyval canc der .t pr.e
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nucl eocapsi d replikin count in 200 We synt hesi zed
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wher b@ﬂparbd el gha(2.874) e tb<n §ogpe Replikinhah aminm aggy laggo Short
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shown in Table 7 The rel ation

[0159] Short synthetic vaccines, besides being much more rapidly produced
(days rather than months), and far less expensive, should avoid the side effects
attendant on the contamination and the immunological interference engendered by
multiple epitopes of thousands of undesired proteins in current whole virus vaccines
in general. In any case for influenza, current whole virus vaccines are ineffective in
more than half of the elderly. But would short replikins be sufficiently
immunogenic? The short glioma replikin ‘kagvaflhkk’ proved to be a successful
basis for a synthetic anti-glioblastoma multiforme and anti-bronchogenic carcinoma

vaccine. It produced anti-malignin antibody, which is cytotoxic to cancer cells at
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MNStevibtd fhdb&eskiuBattenifid By bitRrs thaRHRAE WithfvariBus &flall peptides a
position 3 and the occurrence of the triplets "kk
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s gl fipere Aot the gHicaey obthesecSARS VRSFIRAS| anoma and col on
cancer. Note also the alnost identical Replikin

structure for two recently energing high nortality
[o160es | WeAusimindd theanlhtiSodhiph @d RepAkinastridiyralin anfluenza and

Hendrah viruses. These two viruses are re d t )
hale wruses tornereased dpRrfabisy. avith rsuieds %@Wﬁég%ﬁﬁ hkhe relation
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indetatitycaparRaps shdwisin Sestion B ef Tabie 7ain wimsebother thkabh8uenza
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giyacelhéypevor isfectitue drgandsm,203dditiom o SMRBrRefsinckof the basic
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2002 (e.g., see Replikin "k" In %gtsi tions 1, 18 and
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BBl BEoRd LB SO AP R s o
ligand for incorporation or to stimulate rapid replication, note the frequency of
“double k”s and “multiple ks , note the frequency of “g” in position 3 and the
occurrence of the triplets “kkg”, “hek”, “hdk” and “hkk” in the most condensed
shortened Replikins associated with the highest mortality organisms, cancer cells
and genes as diverse as the smallpox virus, the anthrax virus, Rous sarcoma virus
and glioblastome multiforme (glioma), c-src in colon and breast cancer, and c-yes in
melanoma and colon cancer. Note also the almost identical Replikin structure for
two recently emerging high mortality viruses in Australia and Southeast Asia, Nipah
and Hendrah viruses. These two viruses are reported to have similar or identical
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the definition of Replikins through 1999
(substitutions are showin italics). The original 29

wamseieszd 1917 Replikin sequence was then fora@/uSe004/017936
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se uences shown, the %k is 44. 4% /9 th the

rz:nérwgg Top 10K GsARslemm lsequen%@ sschQ hehle dl fq have been
];a ‘Ieye? ! erlillgg gesl%}'ar e su%s?rh{un EI)H E}rl)frpo %Lgﬁlsa@ﬂlcﬁ esrﬁof&&lal to

th8 lﬁﬁhﬂfolnuﬁnRéplﬂialmmﬂm(gh I%@hbéfh&tuﬁm a0 sho*wdin italics). The
sequences are shown in Table 7 to enphasi z tge egre
§ whpe

RS S 5§10 apid 198 i Feplikin; ssAVTISE oS t@%laﬂogn Q)aﬁnost

e
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1917 Replikin and the 1918 Human Pandeni c
Reflikire of theReyst likied 2085 dwree 3RS veesudihe &6 H@ﬂf)ﬂ)@g%@é SARS

KGR A PR 6T R 5 oS8 STt o pegttin ne
ﬁsedwﬁ@ TriiBart PARRYiE R IREH @o%fﬁfddhﬁbath\él hbge?apld kintho acid
"k" in positions 1 and " at the end of the

(e
Reqdlkum thl)ee SHR'S Replilian wisrofoungd (tabe dirthes sb@ﬁqmed pT eppasted)

R e

SR ElRRE %ﬁo‘@ﬂd ©8r%i lefis Pange Loy, Wit ﬂabeshSAEiﬁngldfutﬁe SARS
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Rerlis dho SARSsmsttplifyraiedn hupansmside Ald Jélo%laryg%g and 55.5 %
A& BacAP dofR%E RO PYShBRalit M 1R'191 SRUHRALAHAALSR.

évi dence

[0161] The amino acid sequences are shown in Table 7 to emphasize the
degree of homology and conservation for 85 years (1917-2002) of the influenza
Replikin, for which evidence has first been observed in the 1917 Goose Replikin.
No such conservation has ever been observed before. Table 7 also illustrates that
the Replikins in the 2003 human SARS virus, in addition to having homologies to
the influenza Replikins which first appeared as the 1917 Goose Replikin and the
1918 Human Pandemic influenza Replikin, show certain sequence homologies to
both the coronavirus avian bronchitis virus Replikin (e.g. “k” in positions 1 and 2,
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is relevant in that SARS made its first appearance in

humans as the epidem ¢ pneunonia, which erupted, in a
wonraesteehstlong Kong apart ment house where ther ePGaAIS2004/017936

severe back-up of fecal sewage, which was airborne by

ventil ati ng[ fans. [0162] Conposition of Repli kl“ﬂg,, in .
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Repl i ki n seqguences. e listed separately Si
I5Veial EfoRisnAnenza e %ffee%ra% otz Mﬁ% Vit has

S h t
TS %ed él?%ﬁfl\% Wéltaé‘rgléxﬁgcho%élnaﬁﬁfggl kpa%ﬂég ‘Bg&lu%é Q- 1ts %&Hétﬁfél l‘includmg

hdoaapsidytspiiveg kd pdxve@@@cprb@mo Camﬁ) epndkmggomal(esm@nc@also

NO. | 107 D NO 108). ) )

Rl R L B SN GRS T RBe=05° FRLFHE g pidemic

é&ﬁfﬂohﬁ MRichld@ptenakad erosmriciYdist Kb ikt 36 WhdN there
11) hakai gncepi wkt EI kKl angt kyrppak (SEQ I D NO. 112)

Wakabayntyhaskapmif e Wﬁp‘ﬂh’@h Wes @8EQnE by Nentilating fans.
[0163] Tables 3 and 4 indicate that there appears to
be much greater stability of the Replikin structures

[0'162 f | ueDgapBitheErIEplikiniin Sire@paEtheiid Virld Bl Of a total
E;I | k| ns. Influenza B has not been responsible for

Rentdéns identified in thingpan (Eable?), the RHowingiemRepiiinggre

S
BAAP R a LM, PO 0B
R likio seejuBieqek iatd listédyeparate] .1 Dpsipdsyavd histitiiaes aretih bbldetyke to
S oS Sl T S oS

2000 < PR Sy OFOW Poi cat es that the am no aci d
v or kshfmligtle§8F@ IDANOhK53ane position in different
year Sth lkgtlgtl#g(qCpII'{l @%Qc%w{\% %6 only one persistent
hekygglnk (SEQ ID NO. 107)
hekygglnksk (SEQ ID NO. 108)
hekygglnkskpyytgehak (SEQ ID NO. 10)
hakaigncpiwvk (SEQ ID NO. 110)
hakaigncpiwvvkktplklangtk (SEQ ID NO. 111)
hakaigncpiwvkiplklangtkyrppak (SEQ ID NO. 112)
hakaigncpiwvktplklangtkyrppakllk (SEQ ID NO. 113)

' [0163] Tables 3 and 4 indicate that there appears to be much greater stability
of the Replikin structures in influenza B hemagglutinins compared with HIN1
Replikins. Influenza B has not been responsible for any pandemic, and it appears
not to have an animal or avian reservoirs. (Stuart-Harris et al., Edward Arnold Ltd.,

London (1985)).
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Replikin, H N appears to be nore prolific than
i nfluenza B. There are 95 different Replikin

weoenpusmieses in 82 years on H N versus only 31PCT/US2004/017936
different Replikins in 62 years of influenza B
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all Replikins fromsone of these isolates (Figure 8),
this suggests the energence of the new substrain

14366) R) HoFryeurin sontreghitel dhilel, ianlned eddidional Rendikinselave been
003.0 W.St.ral.n Fujlan), confir t N e
Shan o7 RRAR AL 1 B AP TrAQ! Bpticns
8or B3 Q3th38R, ddclih€dn I YoleenBBdn of the H2N2 Replikins and the

appearance of H2N2 in isolates over the years. (Figure 8).

[0167] Influenza H3N2 Replikins: Influenza H3N2 was responsible for the
human pandemic of 1968. Five Replikins which appeared in 1968 disappeared after
1977, but reappeared in the 1990s (Table 6). The only Replikin structure which
persisted for 22 years was hed(g/q)f(q/r)nekwdlf(v/i)er(s/t)k, which appeared first in
1977 and persisted through 1998. The emergence of twelve new H3N2 Replikins in
the mid 1990s (Table 6) correlates with the increase in Replikin concentration at the
same time (Figure 8), and with the prevalence of the H3N2 strain in recent isolates
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). The
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[0168] Figures 1 and 2 show that influenza epidemcs
and pandem cs correlate with the increased

woams@easat i on of Replikins in influenza viruspCcunhisede4/017936

is due to the reappearance of at |east one Replikin
fromone to 59 years after it | sappear ance. i n.
CUREMAPPHE 8 S OB PEC TS PO Lh R GIRSG TR REG AT (N fian
cgflﬁﬁﬁg‘ﬂ&epgﬁufcﬁsn ReRle! s nﬁ&im%wsio%_aEAbgﬁé&ﬁ%ﬁ s %0/398896,

SO I ncrease I n nunber of new Replikins, preepidemc
flled JulpN12004. Fi gure 11). Increase in Replikin
concentration by repetition of individual Replikins
within a single protein appears not to occur in
[{[)ﬂfgéuenz i k&S andO¥ Ehd v 1€ BlFlueRz O8I0 Gatp&i®mics correlate
0169] It has been believed that changes in the

veitit theiingreaskd dotidentratinn ofRénlikinsandnflugnga vispe whirhisipettp the

sequence C es ingnfl.uenza he | Wt i NS, ' '
ARG THE 1Al RSP BN IIse PR Pant sl isd TPyl e
50, LIWOthB Q0 fstrifinUsidE! HibROW 4 6e$8R&E: of hevantraedpiecific Replikin
drift, thought to be due to the accunulation of a..
composisions (Paller 4rfut 386 V8 IRGeasEehBHERY) of ngynReplikins, pre-
nol ecul.e, L1 ) h geny [ 1wl i :
epjdemmie, [ r%%&l { Ilh)g%g% gée?lg)t i @%%%s%oﬁ%% ﬁ%ﬁl@{)@gg%%t%df g}tae Eittion
dran@ietdin) Repiiaan withen i dingle profinhappearsamst toosechu fimmfluenza
hosts. First, the present data suggests that the

VERERE 1§ §peR &t PP GISHISAFf f er ent i nfl uenza strains,

rather than being related to non-specific sequence
changes, are based upon, or relate to the increased
[ov6jent r dt harbeeh tetiewidnthstpadwingescinRbplactvits ofdidferent influenza
strain-specific increases int replication. .
SO et Do Aot preees Mhindfiar el beriotehing ¥ p o
a?ﬁﬁf@éﬂg&hc{so&f sAbARTRIRefrebiRd bPhhe b PoUrB uRREHEIIGR0cesses:
changes are due to "drift" of "shift", and which are

iyl enetigeni calyift dronght orbe ®iede dgaccwmpletien 964 sics ghgoint mutations

re earance.. The data show.that the epidem. c-r

1Pﬁﬁ$2‘8’§§$gﬂmﬂgﬁpglﬁ? e’c%rn]}tl,Beﬁ?t}ggpllcoﬂnﬁ’slnn‘gﬁlcg{}ée tcgl‘lr?%{?g%e 50

%Hﬁltﬁﬁagehéﬁb Rhsexthiht RpISEPAtbKidSccRebetRERUY vikusas Bf human
ut 1s due to the reappearance of at | east one

Rdplonkinmandrestss iirserihe pensent datn tgeesss Bt heghangg ngctivity of

i. dj | i.n t he. i :
EEE R N e -
dhtafdsesrebBd updtyortrbiatd wcthe ds@eised Repddnkition of strain-specific

concentration in the influenza B epidem cs, of 13%1 adwd.
Repitkingr adipinaspseidicanergasis th feneplratiog <reqsiabed Wil epidemics.

RERditd) 150 MBS kbleOBorhifled 76 ¥§R%siBle insight into which sequence

‘changes are due to "drift" or "shift", and which are due to conservation, storage in

reservoirs, and reappearance. The data show that the epidemic-related increase in
Replikin concentration is not due to the duplication of existing Replikins per
hemagglutinin, but is due to the reappearance of at least one Replikin composition
from 1 to up to 59 years after its disappearance, plus in the A strains only, the
emergence of new strain-specific Replikin compositions (Tables 3-6). Thus the
increase in Replikin concéntration in the influenza B epidemics of 1951 and 1977
are not associated with the emergence of new Replikin compositioﬁs in the year of
the epidemic but only with the reappearance of Replikin compositions which had
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the epidem c but only with the reappearance of
Repl i ki n conposi ti ons whi ch hadappeared i n previous

we@ears®iedien di sappeared (Table 3). I n contrast pCcras2d0me17936

A strains, in addition to the reappearance of

previ Qusly di sappeared_virus i kin W .
SRAFPSEiTR PETEOUS @}ég'é rtﬁf(nedléappﬁ%reﬁ Reve o). 3&&0’91&33? g% theyfy strains,
ear{#& th pe ﬁyg ehAn@AdF thrQRodsPy WG ﬁ@a?&?%ﬁfﬁﬁrl&%hﬁfnanew

10 new conposi ti ohs erer ged). “Si nce
tdmpomtgxns apmr éng.yin HidH in thel yeenafzh8epidemis @ICIO96sint asldition to

on- human ani mal and, ayi an servoirs, .totall ew.
B Trrerameeo gy GEas BRI RO HERE i Renopai Yince the A
§ies rn%t [1ﬁTdéﬁia Bh@Refa Qs BHGH-h@Asn Ainfkh&d 4sh reservoirs,
human Repli ki ns whi ch appear to bear no resenblance to

toh@lynmvw compositivio pebeblyederivisaffomheorblagnan hesjuicsareir mther

Bioe PP e O codRhe bfah Srafiely whindbhfs pabper o

féa&hblraﬁ&d@rms ﬁexb%ﬁlpbgﬁenpémemeﬂ tiRybdsheretfif@erds of "3-point
strai ns on but not by the B strain, both may al so

t?@oglllem'c(tTaé}\?S 85t Heappieinrglifsg nzﬁh@ HUFEN gorapared ithiR, and

ecei Ve new Kk 0 v
R B e T
Rl Y a8, Yelrmayhkatpeafadiionnd ﬂﬁmabmqa@ﬁ)mnﬁmanoAmms to
(Tabl es 3- 61. O her Replikins di sappear fromone to up
Tesein e noW AR likigrrompopidlony A rtoalrhlméaa Y3l Fesgigiiénce
reappears. Key Replikin "k' and 'h/ am no acids, and
t he spaces between them are conserved during the

poariet ant $xrms Repkkio hpar sppeatedrin Rept othd y@r,oddeappﬁmagh and not
ars, I 3-6..for the follow n
SpbeieL Botig haHen P Clher B s, dir PRt GO ot 0 to 81

?Ba?glﬁhéﬁeﬁfe' ﬂ&bl‘ihééf k)fﬂ{m aidfeddaCredpiatse R%?'Réﬁlﬂhrpfk' and '’
N2 as wel he reappearance of identical

Eitapiq kéids afdt ére apacasbsbetvmn Despiare cohesrnar Kedng the constant

I t ubst.i t ut t t
Bt o ptichler RePknS B alryeat af slibet dheeiEl 2t 3-6 for
tHe follof §tRsd- s;%fmﬁchﬁe?l@lﬂﬁﬁ%ﬂtdfﬁhﬂuéiﬁﬂ@Wﬁ@%mgle Replikin of
i nfluenza Replikin histidine (h) pg;:ars never to be,

Hi 1, andi the smgse Replikar ef §I3N8;ﬁsawba alrepteaBpagranchod identical

ﬁﬁéllﬁg}}rl%/ ? ' - a%r e:encSe s %%?P%%rep?%gé%ﬁ% SﬁB?tlt&%%‘(} activity

Spﬂﬁﬁzﬁﬁlﬁnﬂ@&c\iﬁ%t}l Qﬂs&lm’lﬂl@ RH00in dtructure ahENﬁtsi&pl itkih@ rest of

hcd(g/q?f(q r) nekwdl f /|)er(s/t)k <(i I D NO. 277)
thsnkanzaselubisiessH oS ssIAHENZAdE kY histding dh)-mpgears never to be,

PRENCSRCT & ayeberalsed Jremmie of bl sowrRsden A ary p e
HlNl/ Replikin) kh;((iz/fl)ti)gaép‘ldyﬂr/k)(s(ta(k/a)ld{' (SEQ ID NO. 135) constant
between 1918 and 2000, in the H3N2 Replikin "hcd(g/q)f(q,r)nekwdlf(v/i)er(s/t)k"
(SEQ ID NO. 277) constant between 1975 and 1998 and in the H3N2 Replikin
"hqn(s/e)(e/q)g(t/s)g(a/y)aad(l/q)kstq(a/n)a(i/l)d(q/g)l(n/t)(g/m)k,(I/v)n(r/s) vi(e/c)k”
(SEQ ID NO. 276) which first appeared in 1975, disappeared for 25 years, and then
reappeared in 2000. While many amino acids were substituted, the basic Replikin
structure of 2 Lysines, 6 to 10 residues apart, one histidine, a minimum of 6% lysine

in not more than approximately 50 amino acids, was conserved.
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(SEQ ID NO. 276) which first appeared in 1975,

di sappeared for 25 years, and then reappeared i n 2000.
wohids@iemsay am no aci ds were substituted, the Basius2004/017936

Replikin structure of 2 Lysines, 6 to 10 residues

t, hi stidi f 6% I
Hﬁ%iﬂ t hgﬂe%{gllé? &I}Hd}%;gf%}b;hg@g;&%uqrgﬁ geq%a%m)l{t\?\}lgg %elrsrllsterzlr?cte of these

.
ISR SN R TAlTendL iyl RpAaTanppt Mty R ke o
Réﬁbp]kkm:strua:mresfnom nhélfb@ﬁpetaoarﬁeﬁki 1998 ofnd 1 UENEIME Rdpdikin after
ersi sten In str res
REiBises ah s Shas donhesriba 3 g% S5 PR o th congtancy
g?ua%@ag &n Bfdedl§ c¥BRSIRd ﬂ%@éé@@ fortif) a{e [Bast %Q@eﬁ&y@ﬁhe fcey Replikin
stitution; the constancy suggests ‘an orderly
EsiiueD rsd> elu:ht phm ewsiixal o bourdein| seasa wapr biswes,i pmh@p‘s hchmd to

ke idues s t they are fixe

il idinghd TS p BB oGS G e P S BETHE: The
ﬁe&ldﬂhssﬁé Whit%&mnﬁ@l&hﬁ%n&%‘ﬁﬂmt frea€ PR uBkow€dOX
enzynes. The nechani sns, which control this

conservatlon are at present unknown. CONSERVATI ON OF

CERA T DR st s L e

[at7at i on Whamemsplﬂ&ﬁrﬁmetdrd@yaré camed drhee RhBEE 0 extensive
sequences of various isolates of foot and nouth

eteeh srIttian lsq PRDYRamisErRy FRIRRIRE ObR PIOTeIpsegiaes of various
%Bﬁf‘e O iro Hﬁ’)\’lﬁl BRESR Welik (ﬁ%‘{\}f ﬁi&?e ‘Pﬂftétﬂ)ﬂs qﬁ pfrgt%ms of

eca el n sequences of at es
mesaJﬂHs}ts hawﬁeaﬁ eveflatoctunentpd esxeldogdcofor Heddded. hEromm Bﬂfcpﬂences
npone

Repl i ki h of Repl i ki
é%ﬂv'aa{églsg Ve ?ﬁ%u%igp%ftmlea@ afn ﬁéegﬁ%rti@@#% ag]f?% T Cutire
ﬁg&h&ﬁ AR ek é&ag&%t mgﬁﬁﬁleﬁﬁmeacw Pe%idlfeb‘to'tbﬁé?ved in a

tinme as occurs i n neighboring am no acids
pariindaeReémikimhi ch conprise the Replikin structure are
substituted little or not at all, that is the Replikin
structure is conserved. [0174] For exanple, in the

gﬁqgﬁ' n kgt thgﬂ\@é{n% %08 to teR@nBOP kibstifutlorFRel QHJEQS ‘occurs

kgki vapvk” was found to be conserved in 78% of
nhleelmnmg@mwgmde pbe emiha ari@uyMst compdise thehRephikio structure

aci d d to, be I dual 1sol ates
6 PRk o eSS 7 Gt Benp Miafi3 sl ST

84.1% ile, 90.7% val, 91. 8@6 ala, 97.3% pro 96 2%
ala, 75.4% and |ys, 88 4% The hlg1 rate of

[0174] For example, in the protein VP1 of FMDV type O, the Replikin (SEQ
ID NO.: 3) “hkgkivapvk” 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 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 suggests structural and functional stability of the Replikin structure and

provides constant targets for treatment.

[0175] Similarly, sequence conservation was found in different isolates of HIV
for its Replikins, such as (SEQ ID NO.: 5) “kcfncgkegh” or (SEQ ID NO.: 6)
“kvylawvpahk” in HIV Type 1 and (SEQ ID NO.: 7) “kcwncgkegh” in HIV Type 2
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conservati on suggests structural and functiona
stability of the Replikin structure and provi des

woanstiao32t argets for treatnment. [0175] Sim | aPCYUS2004/017936

sequence conservation was found in different isolates

A Bt SRl Bouene By RS bR i g 1V o
pTMﬂ%ﬁls 1su%H<As (ﬁﬁ@lb@w@msy Ihchek gﬂgég@g@kk Rtk TPy lysine

Furt her exanples o quence conservati on
amérlmtlfdummimnn aclldeaxrawnseaweqo(iﬂeel“abée 8such as (SEQ ID
NO.: 613) "hcl vckgkkgl gi sygrkk," wherein the key
| ysine and histidine anmi no acids are conserved. (See

[0#id1e 8) -SilBladdP]sePhdhick dbhdervAARE URRCEHSERRE &R Yiknts) lTOIV\@Eample
observed in plants, for exanple in wheat, such_as

intveeat, shehyed i wheat mbmnrh@ctwﬁtpmnzemese@m TONOs. 614-616).
’15%4 @ms{ lee %S? &Y rc‘oxﬁ dV\Q 8l anfe ?V%{}gar J.Qo\f' s%%?hlﬂmn of plant

atron o

Hewe ast&é@cﬁbeﬁhmﬂnn Qjﬂ%% eﬁéﬁﬁméb GSc@fse@@ﬁlﬁlﬁﬁNaéd:mm th¢ eonstant
seen in the constant presence_of malignin in

nyercaes of puligeindpAUPeeve GrReraticEs. 9‘éeth§n yeajod digsue culture of

GHES! ) [0 L DTS SN DR ecpin o

mtnaﬂlgnhyi ansibbéy axdlebe;d bynimnnmad&tsbmtlonrfrdm (&;@%), Ii)ﬁﬁaxh serarfrom

T OE N TR T RN,

Simlarly, conservation was observed in
trans-activator (Tat) proteins in isolates of HV. Tat
[017Ens- acﬂlﬂnﬂaﬂnrc)onpmatmrnwaapbseemdl in Raps-dstimaton§lat) proteins

Brisgenar 5 et Ber il Rentb oS TRE ERD P RIGRRE ppycine
ﬁgﬁlaﬂfﬁ?mnb&ﬂt&éﬂs&ﬁﬁﬁ)ﬁt ’151&6%9 Asteinf QrdwBBEkary components in the
i mrunodefi ci ency viruses (H 8) Tat is a

lifecayslerafpal] bnewn dengiviratesr syshotsetha fumen ey lieans vigises
Oty 48 AR EPLA TR RO ARG RORATRAS ol o Mg, rane

Kiongat rePohdeoBrdudtcd TRAR) ORNAE relenirdln‘t/ :ﬁﬂn A6Hivat&p kiaftigtion
w thout tat, but the chem cal basis of this has been

I@ﬁm@mndm elangatiqnyfromy the ok R proraelei: dHide camghTr@dicets without
2bu':c e[ﬁéf* Cég@ﬁma aggvg HhRUALL éﬁeﬂiﬂh{&xﬂl thatmk Sory tat proteln

3$soci a rapid rep lcalon I'n ot her or gani s
s‘EhﬁexﬁEﬂﬁfM 8¢ ital I@fﬁsmmesg vod havei fSultRéleebhhml that is assoc1ated with
th vCKk kgl gi sygr kk In f und t hat

TRRId) TeRl tlioe i3 rwg%sr%%e@ ﬁWOt %&1 ﬁmeeﬁof %ﬁi@%lfin is
TgL| 3 %@1%5«,@&@ S8t e tSchd AR dYikirPR peMini Rery HIV

tat protein. Some tat amino acids are substituted frequently, as shown in Table 9, by

alternate amino acids (in small size fonts lined up below the most frequent amino
acid (Table 8), the percentage of conservation for the predominant Replikin
"helvefgkkglgisygrkk™).  These substitutions have appeared for most of the
individual amino acids. However, the key lysine and histidine amino acids within
the Replikin sequence, which define the Replikin structure, are conserved 100% in
the sequence; while substitutions are common elsewhere in other amino acids, both

within and outside the Replikin, none occurs on these key histidine amino acids.
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alternate am no acids (in small size fonts lined up

bel ow t he nost frequent am no acid (Table 8), the
\Vpemﬁﬂnmage of conservation for the predom nanPCT/US2004/017936

Repli ki n "hcl vcf gkkgl gi sygrkk™). These substitutions

haye appeared for t _af . the individual am no aci
Ver, fhewEym 75%7%% ihiscron fherqass that ymnRd Aol subsmuted in

t’ttett'at E:otehﬁ affem btk @e@ﬁeﬂb‘@n??om% ol d&f bPehe fABle, the very first
Repli1kin structure, are conserved 100%in the
begeandbe iminictimtes ndighbdring wysemmeebatomiside ethesﬁmpﬂdua sequence,

th with -
b B e Ruee (rindSe Shaltrsatsife e Meplir b Gian thatit i
ﬁ&t‘ éi§erﬁﬁﬂ?c§]th@?\e§1|ﬂ@ﬁ”’fohﬁhtf5ﬁbhl% Both EuHsﬁtlﬁ'&i fibf\@nf$S However,

hat |ysines are not substituted in the tat protein
dm&ndt e ianld §ddueinese and-thsronehastidafet uspatgltbcses twehitla brigsther set

R AR SR e eRbrEpTITR. clun e dia” o acid

SRpends |aY§|10@%( Korﬁseﬂv@dt hgs SBEHHEAL fh tH&Sba@@ dfM@e influenza virus
Replikin, but "extra" in that it is not essential for

Reelilfes | tardom fybsiitution W@ nebtoermsiikisi selewiye substitution and
and 5th |ysines, and
%etrw&%gggglﬁ %?%é%loﬁéd}glp gﬁctd heaslé‘g whi ch toget her set
up the Replikin structure, are never substituted.
Thus, these key am no acid sequences are 100%
conserved. As observed in the case of the influenza
virus Replikins, random substitution would not permt
this selective substitution and sel ective
non- substitution to occur due to chance. Table 8
%Repl i ki n CONSERVATI ON of each constituent am no acid
inthe first 117 different isolates of H'V tat protein
as reported in PubMed: 38 (100) 57 86 (100 (10O 66 76
(100) 99 57 49 (100) 94 (100) 97 98 85 97 99
(100) (100) (100) % Nei ghboring Am no acids tat Replikin
k (c) sy [(h) (c) 1v(c)fak(k g(l) gisyg
(r) (k) (k)] below are the am no acid substitutions
observed for each amino acid above: hcf glli t aa
lyhgrwplli hgVySS1Imr Si SmS
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35

Sr nVaf Pqg[0179] The conservation of the
Repl i kin structure suggests that the Replikin

werousmiese has a specific survival function forPcrius2dduNi17936

vi rus which nust be preserved and conserved, and
cannot be sacrificed to the virus 'defense’" maneuver
of am no acid substitution created to avoid anti body
and other 'attack.' These 'defense' functions,

al though al so essential, chM8S 'conpete’ with the
virus survival function of HPVreplication. [0180]

Py Rbgslikin TONSERN ATIONof ebdecomstitient dinfihe aeidtin the first 117
| EifteRdn® soldted bMITV Rt prot&ia @b irkporsedsincPulsetdkcf ncgkegh”
(SEQ ID NO. 5) or "kvylawpahk” (SEQ ID NO 6) in HV
Ty pe) sk sadnud) Jobyawwcigl egkrso (1BEQ [(I00)NO.98 F5) 97i9m  HHoWI(10PY10@% 2.
[digAdoribige hi gh rate of conservation observed in FWD
anghidd Midgepl i ki ns suggestiat Replikinonser vation al so
AR Lhich NP VREPE lg<InTpE | (1) | ganaayRep! (KIRB(OE a

genera pr operty of viral Replikins IS conservation

w% atr? %nﬁ:i(flmbs@l ioR! drRBlved EE eﬂni‘n‘éracﬁi Lb&e:
r dct 1 on,

r exanple y using specitic RepliKkins

suchas for |nfluenz FNVD or HIV vaCC|nes a
it usthated Fbr the Refl i kin, %ol %tlﬁilatlon
['018%]P Si mi | rIy P gbldedqln exaﬁbles found in
viruses includishg |nf udiza vitfruses, SFMDV, and HV,
where high rates of cBngervation in Replikins suggest
tdhat conservatimon is m general property of vira
Repl i ki ns and thus maki ng Replikins a constant and
rgliable target for destruction or stinulation,
cpnservation of Replikin structures occurs in plants.
Fﬁr exanpl e, in wheat plants, Replikins are conserved
and provide a reliable target for stinulation.

anpl es of conserved Replikins in wheat plants
ubi quitin activating enzyne E incl ude:

[0179] The conservation of the Replikin structure suggests that the Replikin
structure has a specific survival function for the HIV virus which must be preserved
and conserved, and cannot be sacrificed to the virus 'defense' maneuver of amino
acid substitution created to avoid antibody and other ‘attack.” These ‘defense’
functions, although also essential, cannot 'compete’ with the virus survival function

of HIV replication.

[0180] Further conservation was observed in different isolates of HIV for its
Replikins such as "kcfncgkegh” (SEQ ID NO. 5) or "kvylawvpahk" (SEQ ID NO. 6)
in HIV Type 1 and "kewncgkegh" (SEQ ID NO. 7) in HIV Type 2.

[0181] The high rate of conservation observed in FMVD and HIV Replikins
suggests that conservation also observed in the Replikins of influenza Replikins isa
general property of viral Replikins. This conservation makes them a constant and

reliable targeted for either destruction, for example by using specific Replikins such
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E3 hkdrlt kkwdi ar evakvdvpeyrrh (SEQ ID NO 614) E2
hker | dr kwdvar evakvevpsyrrh (SEQ | D NO 615) E1

wokeosiodedszvdvar evakmevpsyrrh (SEQ I D NO. 616) pOTL@32004/017936

Simlarly to conservation found in the HV tat

protein, the Replikin in the wheat ubiquitin

activating enzyne E is conserved. As with the HV tat
protein, substitutions of am no acids (designated with
anfor infleetizacBMivVId or EHY Repinek phillpgirptas tforf Gerglionms Reddan, or
%bi%%{tin activating enzyme E are common. The key k

AHBY RSN no acids that formthe Repl i kin structure,
however, do not vary whereas the 'unessential' k that

is only 5 amno acids (fromthe first k on the |eft)

[0483Libst i Pigilaaly AnsmrrorRERd rkexgmunes Boml Bsvifwesuicludmng influenza
= ki i y (i . .

BRI DN Y BB o oL R B34 REbiins suggst
SatRpeationReh igkhdtalch@psrtyi BF vital Replikitid alefHuk khaking Replikins a
anti body resgonse has been quantified, by ) o
roRstanb A siligpledarast faredestmction qredtimgatipna enssp@iion §f Replikin
; e Coni et . . < ant

WFRRCL GRS (PRl Tk MR o Rcl ik RO orRonserved
ant photle byelatlw target fat stomlation: aBharhplenbf thieseswedt Rgfikns in

version of the 16-nmer peptide.whose sequence was
wargtp t?WHﬂWﬂBPF@ﬁWWgeﬁgg%%gI@QP%%hydrate_or ot her
g@@upﬁkdmkv@(ﬁm%mk}?éh&gﬂ@@@Hﬁmté@) this peptide

al one 1s an epitope, is, provides a sufficient
ba&gi shkentdrkivdvarevekiveypsaspaieIp N@@lé) 3). The 16- ner

pept i duced bot h | I 0 of the

DH pBBg RS Peme P TRERVERO g o be

i ncreased=i n coneentwati on in serumin 37% of 79 cases

in the U S and Asia of hepatitis B and C, early, in_

[831 i r st Similaglyyte gpBsesfationfiewnd writhe FHNgtabaroseia, %ﬁ &eplikin in
sual eryanc f liver ncer, Wy c 2 out . .
R hoaf LR By B s FERE BRI, PR MRS B 3plbrein,

tubshatidng of 86inb @uils iéRdnhtetd Svithgh Hh)\adjafeatiol tadReplikin variant

transforned cells may be one form of safe haven for )

famsyn pisat YhigHem getaGtiag epzymg B asheprawiend Thg key kpgd h amino

hetion, a 3 ' engi i n si,hl e
SAE " P, B0PRebEn bl ETRURRer DA SR ritregy the
Reyebdekiial sk shiat ibrdy 6 sintiheadidrifiven thedirerk dothedeliticie substituted.

anti bodi es having a cytotoxic effect, peptide vaccines
based on the
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particular influenza virus Replikin or group of
Repl i ki ns observed to be nost concentrated over a

wQi2esmi1ed3ee period provide protection agai nst PO®US2004/017936

particular strain of influenza nost likely to cause an
outbreak in a given influenza season., e.g., an
energing strain or re-emerging strain For exanple,

anal ysis of the influenza virus hemaggl utinin am no

ANH-&EELH!EE%W@QEHE&W or b| yearly basis, provides

3, D RSP 0% AR LY D on

diﬁldRé;ﬂﬂ&OCbnhBaﬂlﬁ Lt &ﬁp}idfﬁlﬁepﬁﬁm leéass ondtyct edn OdihtﬁRephkln
%pon by- re%@on basis or at .any desired time perig
ﬁmesmsa beerAvAntgied Y dmpFEeatoTRiERE SCHHB ag‘waahgmn
it k¢
ol SRR ihah fe MESRAR O Bl I eE iR e
4H0h 841t @cﬂdcﬂbhqu aviattignie imﬂ)mij/aiyl ahsingtatich an gebbits of the

tw ce yearly at internati VWHO an neetjings. .. .

syathetin yersipRf| the | Gt 2Rt }é%eéﬁq‘éeé‘F%Wé‘@ desyedsia anqdignin
h [ [

e e e g ey X i peptide

dlond rearpepery thatignprovides hevudlidiay trseniondhisanmelmet iesponse

Gheibas Tt RSB PR BRI Y AR P chits SR EhEBoay

Rﬁﬂg@ﬁr‘rﬁﬁ ant[l&i’d%rm/as-rﬁﬁn@ RSBE UREaOBInonsBRFatibh Gn serum in 37%
Repli k ns and their concentration in influenza virus

@it @smngh@w SewdiAsea 61 hepatigpBainflilc equlanithefirsy éive years of

earl.y chem.c rrel ates of influenz n

A U T R VN T

BAEBNND $hERYIBR yRbhrsiafl HEaEiany ReldvagSo batt Q{f@dlous hepatitis and

specifically to treat the preval ent enerqgi

HEV aniselgonsg tisnsfarmed pelisnfiy drezensy forps of Rafy 15%(@1@ ifery gy virus:

[ n of th d n [ r [

b Rirehecely Bies bl e pl ks RubhT sB] BE e, vire, remains

SHedesdble th enthelralgedauhémti N protein sequence for the

presence, concentration and/or conservation of

Repli ki ns, influenza virus panden cs and epi dem cs can

@ﬁ edi gt & useF ?{iﬁl[ﬁ%‘t%ﬁﬁ’of{ ﬁgplﬁﬁr‘{se%ﬂlﬁlﬁla@gs ﬁﬁl\écﬁhmune system
utbreaks o uenza can be ‘significantly | essened

tmprcmdm rameb@chesn @aaungl afdytotorda qifept, |mt1dacmcmeebév3mdl on the

; he fE@H%ai %’f igfnio Ern \dgréLg)s %? l{[%ﬁq ns%?v%% t%r 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., €.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
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
basis or at any desired time period, so that strains emerging in different areas
throughout the world can be detected and specifically targeted vaccines for each

region can be formulated.
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I sol ates over a given tinme period, such as about one
to about three years. [0188] An influenza peptide

woaoewsinen3nf the invention may include a singl ePepiSedouni7936

pepti de sequence or nmay include a plurality of
Repli ki n sequences observed in influenza virus
strains. Preferably, the peptide vaccine is based on
Repl i ki n sequence(s) shown to be increasing in
concentration over a given time period and conserved

%ﬁhgégst that period of tine. However, a vaccine
I"dtle a conserved Replikin peptide(s) in

Enml nat i QireMIyh fadeew Fi@ahmlsﬁmss)ar@en:hmﬁi@dormw_ arly at
based on new Replikin peptide sequences. The Replikin
wepnativasl FAHOband yaDResncebighy Hascinetfhpaulations| a hgsed on
chem.cal synt hesjs r [ e .
R R T L

Hiaseebon dTepd Wwoaa. tlnleatmphigr torthy pliegltihkiontise tHeesleRDeen no
are preferred. Preferably, vaccine conpgositions of the .
off HiBgNEHNITHS SirallpsReeiisc aNioc adif ysequensptchpngses with

¢
(E%E{rhﬁ&a o‘ﬁr‘f’f’ll%ﬁz? .ig&?{gs-oré%%ﬁ L.sThe influenza vaccines

e prese ntion e adm ni stered al one or
in conbination with antiviral drugs, such as
ancyclovir; interferon; interleukjn; M inhibitors, . .
_&18_ as, %ﬁb%ﬁ%’é’?sr‘?fnﬁ?ﬁ? i P s Sgneentration in
flnﬂtkle@at OfiBus be@anﬁ)rma@mh\@ firsRcQBg! {afliMtLe ARY dfical
I ke, as well as with conbinations of antiviral dfugs.
GRERIAtEd Of DEORYSa phnddtiaARkd ERidad]cs Amdlprevidefortpneduction and

Bire gt et oneh e Moo e iR At Bt B fpyptent
L& R R 3L IARNH S Wik a6 UFhRnIL¥ARI 8 A Jal@duldrhbSion of the world.
organism |ike influenza virus, also contains nunerous

Rephalyring tifeTaiotein s§quenpspenf asolateshef gragpseolsiaflaenga virus, such as
at
e

i fferences .between the observat.ion of Replikins_.in
B BT LTRSS nr i PPt resieRfaldh andror
et of, REbiAGADdindfMehal Gifar pindenidsaiané &ga¥@hds can be
partial Replikins, referred to herein as "Replikin
predioied. " Frdsenersc dlye SeYHEy uple sudto usirpaksn ohyuHernde ecan be

SRR S R A LB SR 8805 e
Replikih Bequenyes! fipsnd asb&ost Andest ﬁl&iswaaar‘tte émthe rise in virus

overl apping fashion, sim/lar to the
isolates ogepr a glven time perlog, such as about one to about three years.

[0188] An influenza peptide vaccine of the invention may include a single
Replikin peptide sequence or may include a plurality of Replikin sequences
observed in influenza virus strains. Preferably, the peptide vaccine is based on
Replikin 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
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true mal aria recognins but w thout histidine residues.
It is believed that the decoy structure maxim zes the

wohenrspeer3t hat an anti-mal arial anti body or ot hecTagemt/ 017936

will bind to the relatively |ess inportant structure
containing the lysines, i.e., the Replikin decoys,
rather than binding to histidine, which is present in

Replikin structure, such as Replikins in respiratory
geneytagmologlyi el wey linflydesnont R¢plikéresaquenes,onthofigh eccines based

tr npsone,. . For e I an incaomn nt i bo i.th .

p SRR PG et Bl o MR e B o Reseefil  vaceine

E&ﬁ?cﬁ@tﬁﬂﬂskdfnthéeiﬁ%htﬁahr 4163 Wbtainl € PhfiBadetiedllyUceptable carrier

Replikin structure remains untouched.[0191] Therefore,
prgdipianki n treatment of malaria requires two phases

(dual treatnent): i) prelimnary treatnent with

proteol ytic enzynes that cleave the Replikin decoys,

[oSe] tti nghe gEhRnpassrRgRs odfthé heessetivihiton can be administered

anti-Replikin treatnent; .and ii) attacking malaria,

MO | Wi Ws cembinaHoRy With ApEikiral drugst syl e sSageyqhgyir; interferon;

L  ; n ered nt het | ri o

RIS kb Ko R O e L b e nfjaminidase

imitdtorsy Repl akizagsamiREPEAd TdseRthnAivib; MERIRPBKSGaORvell as with

REPLI KI. N STRUCTURES [ 0192] Another difference seen in

PPRRERAEAS A AEITEF is a frequent repetition of

i ndi vidual Replikin structures within a single

protein, which was not observed with influenza virus.

REPHTKINDECRY HENMABARKY sharing of |ysine residues
DS Fe o Rk B ettt st B h Bl g i fpEBht hataria

aRpeaneSued S188ImAoidel ShrHbd Bhd/bCAnthindink fRFRR6Ehorous vacuole
between Replikin structures observed in influenza

wivedsd ithso tiais @sgaairan. Pikesinduenzen vimis cilpa comtring namerugdiepliking
| appi of Replikin struc t hroughou | ari al
P8l P, Al ren B 8l BVt s LA g PyeBhfon of

Replilifs 3D Péd¥hivdivae i fellchreuenae iafludkR WilsNeblaR93 For example,
&Repl i kKin concentration = 23,1/ 100 am no acids); and

Bswedivmy flringrune sPriRinssseverat pertiel Replikisagsfaed o detgin as
l‘l@eﬂg{(s%in é%éy%}RgfﬂétsE 'd@co%rostﬂl%%fﬁtrésaéoh i an %ﬁw@a&&ooﬂg%iﬂgresidues,

acl ese-overlapping ReplikKin stru ur es
baiclack ithe hisddimhe skqaiecd o0 Bleplilan tsasiciang. sSpéczfieilly, tHeme decoys

cont rast, { nfluenza virus Replikins are nore scatt elr ed
Fq’ﬂlﬁﬂéﬁ@l}’t yeipgs O to 10 residues apart m overlapping fashion, similar to the

true malaria recognins but without histidine residues. It is believed that the decoy
structure maximizes the chances that an anti-malarial antibody or other agent will
bind to the relatively less important structure containing the lysines, i.e., the
Replikin decoys, rather than binding to histidine, which is present in Replikin
structure, such as Replikins in respiratory enzymes, which could result in destruction
of the trypanosome. For example, an incoming antibody, with specificity for
Replikin structures, might attach to the Replikin decoy structure, leaving the true

Replikin structure remains untouched.
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protein and the maxi mum Replikin concentration is
about 7.5/100 am no acids (Figure 7); and tomato | eaf

wouods/ogenszni virus, which was al so observed t oPOaws2004/017936

over | appi ng Replikins. Replikins of tomato |eaf curl
gemni virus [0194] Tomato |eaf curl Gemi ni virus has
devastated tomato crops in China and in many ot her

parts of the world. Its replikins reach high counts
[0e2Huse &Mpﬂeamn Rgpm@p Itliekﬁmﬁ;i;lt afmalariggequares dwp ehasgs (dual

sl SRS LA ML DR E S LRI Raf Bl the

Réglikin decoyk paraLttiak ‘bzﬁwzassagel dfotlve | spadifie wnti-Replilih tréatment
tomato (specific host Lycopersicon esculentumMI|

and Dhptiecking melasie: Repdansseithes ovitly sreqdfis antibediese ax bmqllular

T
fatgoxiak thesh&latih Replidns| 5 6 MR 8 gl 9 h20 k21 i22 a23

k24 k25 k26 p27 128 r29 r30 k31 r32 v33 n34 135 d36
c37 g38 c39 s40 y41 y42 143 h44 145 n46 c47 n48 n49

pSeaE}iO b Sty R R

PT82]177 fA®tht9 ddRbend 1sea3821rt FPrasqB4ipB StabBBraB7 is1 88 frequent

89.n90 h95 f96. h97 s98. d99 ki 1] d
EPOBIg ok RBLGRGEEEE BitDB 1 FEgSghOtsty hCk as ot
Gﬂslﬂ%em with Jrfdash Erdl | ReddikBnPhda§ &caP b}/ ga} ShhRs de21:§'s1ne

24 t125 al 26 sl 27 dl 28 w29 sl 30 P31 1132 kl 33 sl 34

neb]@ﬁes&mtwgan]éq:phkm[, anrce(b) bk irgpstition of a portion of a Replikin sequence
t . cl | %oll 3.vl4 sI5il6 kl7 vl8 .

%ﬁ ﬁé‘@&’ﬁ"z RIS SGRCRCPAT(SEQ | D NO. 757)

hl 0 _cll _sl 2. gl 3. vl4 sI5il6 _kl'7_vli8 gl 9_h20 k21.i22_ a2

3 k24 k25 (SEQID NO 758) h | qg.cl 1_sl2 . qgl3
[0FP3] s1 5 A |t@rd R]]gmﬁyzplgt difference between Replikin structures observed in

guﬂueiﬁa k21 l—%%gpi‘a%éeﬁﬁgrgﬁgpgﬁg’% 3 Mhced Sbrtbipling of

Rg}ﬂﬁ{ln ls&ﬂct&&@ ﬂﬁﬁrf’dgh&ft 2Brip2Protdfs, re?@,_lt}&@e lBe hineSEQrlapbing

Rad)kkmw_lm theqB8 Rk 2¢id soquenge kol SERE D a2 73932 dReplikin
Qe BRediBHL %%.—1‘7?@0—@%4&01§éd5); and 15 overlapping Replikins in the 41

amino acids of SEQ ID NO. 467 (Replikin concentration = 36.6/100 amino acids).

Both of these overlapping Replikin structures occur in blood stage trophozoites and
schizonts. In contrast, influenza virus Replikins are more scattered throughout the
protein and the maximum Replikin concentration is about 7.5/100 amino acids
(Figure 7); and tomato leaf curl gemini virus, which was also observed to have

overlapping Replikins.
Replikins of tomato leaf curl gemini virus

[0194] Tomato leaf curl Gemini virus has devastated tomato crops in China

and in many other parts of the world. Its replikins reach high counts because of
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d36. c37_0g38_c39. s40 y41 y42.143 h44 145 n46_c47.
n48 n49 h50. (SEQ I D NO 761) Analysis of this sequence

wehowwdoashat ami no acids 1-163 of this "replicaCTmng2004/017936

protein" contain five Replikins, nanely: (SEQ ID NO

13) kfirinaknyfltyph, (SEQ ID NO : 14)

knl et pvnklfiricrefn, (SEQ ID NO : 15) hpni gaaksst dvk,

(SEQ I D NO. 16) ksstdvkayndkdgdvl dh, and (SEQ I D NO.:

Q\?@tlappmglmph]mak apkbtsptatdnbe}o @ 29 virus isolated in Japan where the
%122 a,[2 #04 k25_k26_p27_i 28 r29_r30_k31_r32_v33_n3

R 938 c39

s40 y41.y42 143 _h44 145 n46_c47_n48_n49 h50 g51 f52 t5

3 . h54 (SEQ ID NO. 762) kl7 .vI8 gl 9 _h20

Replikin2®nalgds k24 k25 k26 p27 128. r29 . r30

L‘ﬁg%r 32912%%11,{_%%01}] 4i ﬁ%sg’ eﬂ% c?fzfél%gwgyellow leaf curl virus in

g%ém%Mt@gb@&m&&’émﬁﬁmﬁ?m&%@w D NO. 763)
kI 7 vl gl 9 h20 k2 P22_a23 k24 (SEQ I D.NQ 764)

lepinisd: sT94B oSores komatoypllawIeal parlymisy Agiho7 j 28 r29 r3
9 %% 132 v33 n34_| 35

8803935730 s40 y41 y42 143 _h44145_n46_cA7 n4s_n49
h50. g51 52 t 53 _h54 r55 g56 t57 h58 k59 (SEQ 1D NO.

765). kl 7 vli8 ql.9_ h2§) k21 i 22 a23 k24 k25 (SEQ I D NO
1?’6’631“ sequence; ammo acid positiohs 1 10 135~

5117%21)3‘3%42&58 Eﬁ’té@mo?&m@q‘f%ﬁgﬁih%qg@%ﬁsicﬁﬁﬂz%ﬁdlqzz

atasskwlzzsgk% p3’9 134«29%0 k§ 1232433 ha41353E0 G7MO8 c38340 y41

(BRSO A sy

é935763(1~‘§EQ65 Re¥P67 £68 y69 170 g71 d72 K73 q74 s75 p76 177 £78 q79 d80
769) k21 122 a23 k24 k25 k 653 >27 128 r29 r30 k31 r32 v3

88 B3R 835184 5cBP a3 83 BY n90 €91 p92 r93 h94 ho5 196 h97 s98 d99

E%@O ﬁ@%fﬁé%vi@iqf@ééﬁ%@é @é@@é‘% 310411 5112 q113 m114

hﬂ$%@2@g?31hﬂ% 25 1K261122 @122122 9124302k 3126 27338 W349
135 d36.c37 g 8 c39 s

30231 Y182 KIF3 sh34ilB45 n46 c47.n48.n49 _h50 g51.f52_t53
h54 r55 g56 t57_h58 (SEQ ID NO 771)
k21_i 22 _a23 k24 _k25.k26_p27_i 28 _r29 _r30 k31.

A&ﬁn&-@énﬂr%rép’iﬁuﬁi%ﬁ c37_g38_c39 s

y41 y42 143 h44. 145 n46.c47 nd48 n49 h50. 1.f52 t5
WY1 T 55 GG Vi SALBKLBD. S o KD e a2 Jop (880 N0 s7)
k21 122 a23 k24 k25. k26 _p27 .
i 287r29.r30_k31.r32 v33_n34_135.d36 c37.g38. c39
h10ecl1s12 q13.vlds 15116 k17 v18 q19 h20 k2 122 a23 k24 k25 (SEQ ID NO. 758)

h10 c11s12 q13.v14s151i16 k17 v18 q19.h20 k21 i22 a23 k24 k25 k26 (SEQ ID NO. 759)

h10.cl1s12 q13 v14 515116 k17 v18 q19 h20 k21 i22 a23 k24 k25 K26 p27 i28
¥29 r30 k31 (SEQ ID NO. 760)
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s 40 _y41 y42 143 h44 (SEQ D NO. 773)
k21J22_a23_k24_k25.k26. p27.i28.r29 r30_k31_r32_v33 n34

WO 286/0d@B2c37. g38_c39 PCT/US2004/017936

sS40 _y41 y42 143 _h44 145 n46_c47 n48 n49 h50 (SEQ D NO
774) k24 k25 k26 _p27J28".
r29 r30 k31 r32_v33_n34_ 135 d36_c37 _g38 c39.s40 y4l y4

é%&k&m@h@hﬁh@@ﬂéﬂ@&.}ﬁ&%&@]@%&ﬂ9523_(}_15331;3@4\7_3551;3&@}35
9505858 4o 5 Mnahlad pas 41948 249 159 (SEQ HNO 761

7 938 _c39 s40_y4l.y42 143_h44 145 n4d6.c47.n48_n49. h50.
ggl_tSZ t53_h54_r55_g56.t57_h58_h59 (SE? | D NO, 776)
alyyis of faissegpaice showebthatygniag acids 2-103p1hkEa “nephcating

3 a3 e Rerd b S0 18004 PRE Ry By

D 5788, LB KtdiPviydfiriyésh, (SEQ ID NO.: 15) hpnigaaksstdvk, (SEQ ID NO.:
143 h44 145 nd46 _c47.n48 _n49. hSOéiEQ D NO.
Yopdsridvkayprik s¢dh 2nd o SEAYIL) B®).(BA) kasslnjlrekapledfviging ihh20

Kot 10T d0e Ny 20 130431 132 V33 34 135,436,637 38 39
s@_My421493_h44_l45_n46_c47_n48_n49_h5 0.¢51 152 t53 h54 (SEQ ID NO. 762)
k25 k26j p27_i28 r29.r30 k31 r32 v33 n34 135 d36 _c37 g3
8.¢39.s40 y41 y42 143
EﬁﬂégﬁgggﬂﬁLﬁﬁiuQﬁ&aﬁéayb59a6ﬁﬁﬁ§§§%%gZﬁﬂ&mﬁ%@;&%ﬁsﬂﬁZs
o

dmc_aa:‘gﬁ_&css__s@@_si h$42 ¥3ch44345 037 c¢384% 899 40 gy ui>Ath3 hb4

ﬁEﬁéég%éiﬁgﬁgfﬁﬁﬁ}ﬂﬁfbggf9_h50_951_f52_t53_h54_(SEC!D

k25 _k26j"27_i28 r29.r30 k31 r32 v33 n34 135 d36_c37_g3
8 _c39.540 y41 y42 143

Kl iRaepl Weiz) Ye27i28 283 k234 (hBQ 153YO0f B4)t 53. h54 r55 g56.t5
7 .h58 (SEQ ID NO 782)

k25 _k26j)27_i28 r29.r30 k31 r32 v33 n34 135 d36_c37.g3
BLTRS ¢ WZ0Lk2 422 243 k24 k25 k26 p27 i28 129 r30 k31 r32.v33 n34 135
h44 145 n46 c47.n48 n49 h50 g51 f52 t53 h54 r55. g56 t5
436,55 5830 S0 HL_NEL143dE) 145 046 €47 048 049 h50 851 f52153 054

A L R 3y o —120-037-03

M d- nol ecul e: Zero replikins, Carboxy-term nal: Zero

i ki s, ‘
kTPv18qI0 020 k21 i22, 23 k24 K25 (SEQ ID NO. 766)

k17 v18 q19 h20 k21 i22 a23 k24 k25 k26 p27 i28 x29 r30 k31 r32.v33 n34 135
d36.¢37 38 €39 540 y41 y42 143 h44 (SEQ ID NO. 767)

k17 v18_q19. h20 k21 i22 a23 k24 k25 k26 (SEQ ID NO. 768)

h20 k21 i22 a23 k24 k25 k26 p27 i28 ¥29 ¥30 k31 _(SEQ ID NO. 769)
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Repli kin Count = Nunber of Replikins per 100 am no
acids = 28/135 = 20.7 Even higher replikin counts are

weeais/ia3be achi eved by overl appi ng repli ki ns PAT/US2004/017936

mal ari a. [ 0196] The nmechanismof lysine nmultiples is
al so seen in the Replikins of cancer proteins such as
in gastric cancer transform ng protein,
kt kkgnr vspfrnkvt h SE ID NO 88), and in transformn
ks ok mzmgz(swz 12 r 30k, razn@émmsmagﬁmr_g%s
]

SN G #2% y PR IR L HeliFRo. 770
confirmed by anal ysis of HIV |soIates It was found
that the sl ovv-g(ovvi ng lowtiter strain of HV (

W5 222324 k25 26 17 42 S RO 130 el Y32 8 18p 936. 037 g38 c39
é_lzi@)é?i‘iéi&ri)i 02518 15%04 ZKM% n%@%%fg;ﬁ%%vgﬁ 34 Jssr]]ge%"tfﬂ h58

pii I NS per anino-acr
(SHQ Od W7o ng hi gh titer strain of HV (SI "Lai "
which is prevalent in late stage H 'V infection) has a
Repl i kin concentration of 6.8 (+/- 2.7) Replikins per

%gﬁizaraz %2444 1{2%3]}2%% r2d %%%1 @zevslalr@h 159066087 gﬁs o

overlapping  Replikins i'n malaria, infruenzda vi
sy 4d g0 d43_béd 145 1i4S eameisgtionts O S H52 b hEgestdEsotsihgh

' jcating ability of malaria organisns.
éﬂgaﬁngSPﬁggbgf overl apping Replikins in malaria al so
provi des an opportunity for the organismto flood and

confuse the immune systemof its host and thereoy
kixi2aiaZé l<t2|4é<2§tka2ﬁqé!7tlh&t29Lh?é)_19€rlor3@_\éﬁm3t4da§/_d$\t3_p$ B8 ¢39

de a ng key mal aria anti gens
21&?5?@5?%2@99%5 case of influenza virus,
for exanple peptide vaccines based on the Replikin
structure(s) found in the nal aria organi smcan provide

kil 22188 24 &K 2dap 26 A2 HF B Hgr 2P ar3 4P 2 486 A/ 838.¢39
I 0 Ao 1258 PR RN4RNRl IS S AIFRD, Boyachi eved

nrs ‘ering-a conposttion cont i'ning one or a
m xt ure of Replikin structures observed in Plasnodium
faIC|£aruni Furt herpore, antibodijes

%P%%;ﬁgtré% eh&s M%"%ﬂ%@rﬁqﬁ%‘ﬁ&%é °§%§40 y4l y42
%ﬁiﬁ‘iﬁs P%‘gi B{%{?@ ﬂ?(i 1' P52 5% fi5Y 'rS’ﬂﬁ ﬁh‘ H‘SS NO.

TarTa aria | sease acco for
Wiie than 200 million cases

K24 k25 k26 p27 i28 r29 r30 k31 r32 v33.n34 135 d36 ¢37 g38 ¢39 s40 y41 y42
143 h44 145 n46 c47 n48 n49 h50 g51 £52.t53 h54 r55 g56 57 h58_ h59 (SEQ ID

NO. 776)

k24 k25 k26 _p27 128 r29 r¥30 k31 r32 v33 n34 135 d36_¢37 g38_¢39 s40 y41 y42
143 h44 (SEQ ID NO. 777)

k24 k25 k26_p27.i28 ¥29 y30 k31 x32.v33 n34 135 d36_¢37_g38 ¢39 s40_y41 y42
143 h44 145 n46_¢47 n48 n49 h50 (SEQ ID NO. 778)
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annual |y worl d-wi de and over 2 mllion deaths
annually, and for which there is as yet no effective

woaousionen32 Repl i ki ns have been found to be pronPaemiS200m017936

Pl asnodi um f al ci parum the nost common strain of
trypanosone responsible for malaria. H gh Replikin
Count [0201] In accord with the |egendary high
replication rate of trypanosones, the highest replikin
count yet observed in any species has been found in

nol R |4
RLeak gl R R ekl Sl SR TR
14391@,21!11!S(nmkﬁ_tﬁ_mmﬁ@_hm_gﬂi_ﬁlzgﬁ3_B5g_eSE(QﬁDtNT(G Efhective
anti-malarial artemisinins, in the 1999 3D7 nmal ari a
pandem c year, the nmean replikin count in the ATPase
aal : .

KA 2R 2o TR0 R3F v n B0 s TR LGz 5
M@46_\1ﬂ6104¢jnﬂ§_n¢19}h|50k$]@@.]DRé@i 78®n and overl appi ng of
replikin structures [0202] One characteristic seen in
Pl asnmodi um fal ci parum repli kins which accounts for the

' ' EOIPRY td6l 37| SUIRSAPRII N3
B B R O et
44 M6 mdoeed 7 wid8 midfl ha0 b h @ 2t58rhfigiSEQ B Neaf/ &]r)e \Nhl ch
was not observed in influenza virus. Repetition may
occur a) sinply by repeating the entire replikin, (b)
Y5 §f@pzmsqu9hy§ kBﬁrﬁ?ﬁ?sﬁﬂ%B@Qﬁ\@?&U gBS mbg KA0p41 pancia3

(c) by repetition of a portion of are i n _sequence

A5 e o TH GO SD 1 TSI 158 IS A (RIS NO. 752)
[0203] In addition to repeats of replikin structures,
anot her significant difference between replikin

R19 KES prERIAR9EBY RJ1 kB2 V3 h3weI35al136 d30$3B e8P e4m§41aym 143
t hose 1 n Plasnndlun1fa|c%8arun1prote|ns IS a

/R0 g Ot 7 md B IR b8 26 h AL R tivalgapital hps. bé%@@Q Uﬁéﬁlo
@?gnple, overl apping replikin structures occur in

od stage trophozoites and schizonts as seen in the
follomﬁng 1) in the 39 am no acid sequence of SEQ ID

in addi h f
R I IPRera AL S L B D SR as S A 14

tration or Replikin Count = 18/39 =
§%£§¥¥%89£§?2§220|d3) ksdhnhksdhnhksdhnhksdhn”

Mid-molecule: Zero replikins.

Carboxy-terminal: Zero replikins.
Replikin Count = Number of Replikins per 100 amino acids = 28/135 =20.7

Even higher replikin counts are seen to be achieved by overlapping replikins

in malaria.
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ksdhr M sdhnhksdhr Msdpnhl dkJf I mmnnk (SEQ I D NO 394)
ksdhnhksdhnhksdpnhkkknmmmnk (SEQ | D NO. 395)
wazdismhésepnhkkkri onnnk (SEQ 1 D NO. 396) PCT/US2004/017936
kkknnmmkdnksdpnhk (SEQ I D NO. 397) kknr mnkdnksdpnhk
(SEQ I D NO. 398) knrnrinkdnksdpnhk (SEQ I D NO. 399)
kdnksdpnhk (SEQ I D NO. 400) ksdpnhk (SEQ I D NO 401)
ksdhnhk (SEQ I D NO. 743) ksdpnhkk (SEQ I D NO. 744)
[Btﬁﬁjnhkklzn](eSEezchamsnDof Tyeie kedipiesdls (ISEGe¢rDiNGIe Rapljkins of

hkkk ID NO.. 74 15 | a
BT RPRS,UEh 251 1 §nicscopbsmtons toroing DiTeue R Eiepimicvtn
@@gﬁm i 46) NG @ﬁﬁéfbﬁﬁmg Er&ém@@ﬂﬂ (K-RASTBNGF lung,

/100 am no aci ds el <Mcdsnenr kl dc;

lqwebmmtdgkmﬂﬂw%@t@l&ﬂ@h%()SEQ I D NO. 467)
kdkekkkdsnenkkkgkedkknpndnkl kki eyt nkith (SEQ I D NO.
468) kekkkdsnenr kkkgkedkknpndnkl kki eyt nkith (SEQ I D

V7)469) Thiekeinnemhigkddon siebs Ruprithinkdolakéreiation itd f’ap(cﬁfe@ﬂ:dﬁon is
NO. 470) kkdsnenr kkk%égdkknpndnkl kki eyt nkith fSE

340 copfirned By serlyRR R Kechpae r I oragdpwis thry the slogEgyomng low

PR A S A B P

élzﬂk}ﬂﬂ&ﬁk a@renichtida eVt hii/t h.6) RepliltiRs PED. 1097m)ino acids, whereas the
edkknpndnkl kki eytnkl th (SEQ 1D NOQ . . :
1'4}7]@ }kwﬂ% Righdit @yq TRk Pﬁ{{(‘ég@’l @Nﬁ@w}aﬂy)s prevalent in late stage

[F%D%ﬂt O%ghg% g)gﬂlhbn ERESht RN 6% @’9/ - fbﬁ(kbﬁiﬁlﬂéfbérh 00 amino

acid residues.

[0198] The high concentration of overlapping Replikins in malaria, influenza
virus and cancer cells is consistent with the legendary high and rapid replicating
ability of malaria organisms. The multitude of overlapping Replikins in malaria
also 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 will be

made and perpetuated, leaving key malaria antigens unharmed.

[0199] 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
means of preventing and/or treating malaria. Vaccination against malaria can be
achieved by administering a composition containing one or a mixture of Replikin
structures observed in Plasmodium falciparum. Furthermore, antibodies to malaria
Replikins can be generated and administered for passive immunity or malaria

detection.
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kki eytnkith (SEQ I D NO. 480) kieytnkith (SEQ I D NO
481) [0204] Both of these overlapping replikin

werpusmiemses occur in blood stage trophozoites BQ@US2004/017936

schizonts. In contrast, influenza virus replikins are
nore scattered throughout the protein and the maxi num
replikin count (except in 1917-18) is about 7.5
(Figure 7). As described earlier, tomato |eaf curl
Bepiikins it Madanias al so observed to have overl appi ng

0L " s fiidiin % kst Sy et Yo e 3, T i ases
S0R0P el wideARRaser b OR0RIn @4eid apRbg dndtbt kibih there is as

replikin repeats, and intranol ecul ar conservation of
yedpioi affentive vassingr Beplikansehayie|bepn fovardite be peorsingg| ia Plasmodium

BB g e PR e B YRR T P,

identical notifs of each replikin are conserved by the
invariant initial 'k' and termnal 'hk' (shaded
HigeByplikinraud adj acent anmino acids 'g/s/n' 'd/g/e'

' /h' 's/n ' | T
AT R A AP SR e bpges
hilgesn estilikire pduink ivet, otegrvel 4d ady sieticd hak H3dn fouBEQ LiPpMOsomes.

785) k417' k423 k429 (SEQ.ID NO. 786). k435 (SEQ | D .
fghie typpneserme wlagsedigrdaiCipaes, wadound that ?%E% 5311@ protein

%ga)tlmé'lnhlfédsl%ibe]tﬂe t]arééf SFthe effective anti-malarial artemisinins, in the

1999 3D7 malaria pandemic year, the mean replikin count in the ATPase for all
isolates was 57.6, and in one isolate the replikin count reached a record of 111.8 by

repeating and overlaping replikins.

Repition and overlapping of replikin structures

[0202] One characteristic seen in Plasmodium falciparum replikins which
accounts for the high replikin count compared with influenza replikins, is a frequent
repetition of individual replikin structures within a single protein, a feature which
was not observed in influenza virus. Repetition may occur a) simply by repeating
the entire replikin, (b) by sharing of lysine residues between replikins, and (c) by
repetition of a portion of a replikin sequence combined with or within another

replikin sequence.

[0203] In addition to repeats of replikin structures, another significant
difference between replikin structures observed in influenza virus proteins and those
in Plasmodium falciparum proteins is a marked overlap of replikins throughout
malarial proteins. For example, overlapping replikin structures occur in blood stage

trophozoites and schizonts as seen in the following:
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k507 k513 (SEQ ID NO. 790) fcb519 k529 k531

(SEQ DNO. 791) k537 fcb543 k549 ! k555 k56li (SEQ ID
wOlRnosA@B2k ? (SEQ I D NO 793) k59?i te. 615 k622Ck®BR7004/017936

k645 650 k651 ?4 k675 ! fa.680 k d | hB Je687 !'h692

k693 698 &699 704 k?06 | h728 k7291 734 k?35 740 k741

74 6 k747

1) in the 39 amino acid sequence of SEQ ID NO. 393, in addition to the four
exact repeats of ‘ksdhnhk’, there are fourteen overlapping replikins (replikin
concentration or Replikin Count = 18/39 = 46.2/100 amino acids):

ksdhnhksdhnhksdhnhksdhnhksdpnhkkknnnnnk(SEQIDNO.393)
ksdhnhksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 394)
ksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 395)
ksdhnhksdpnhkkknnnnnk (SEQ ID NO. 396)
kkknnnnnkdnksdpnhk (SEQ ID NO. 397)
kknnnnnkdnksdpnhk (SEQ ID NO. 398)
knnnnnkdnksdpnhk (SEQ ID NO. 399)

kdnksdpnhk (SEQ ID NO. 400)

ksdpnhk (SEQ ID NO. 401)

ksdhnhk (SEQ ID NO. 743)

ksdpnhkk (SEQ ID NO. 744)

ksdpnhkkk (SEQ ID NO. 745)

ksdpnhkk (SEQ ID NO. 746)

hkkknnnnnk (SEQ ID NO. 747)

and 2) 15 overlapping Replikins occur in the 41 amino acids of SEQ ID NO. 467
(Replikin concentration or replikin count= 36.6/100 amino acids).
kkdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 467)
kdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 468)
kekkkdsnenrkkkgkedkknpndnklkkieytnkith (SEQ ID NO. 469)
kkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 470)
kkdsnenrkkkqgkedkknpndnkikkieytnkith (SEQ ID NO. 471)
kdsnenrkkkgkedkknpndnklkkieytnkith (SEQ ID NO. 472)
kkkgkedkknpndnklkkieytnkith (SEQ ID NO. 473)
kkgkedkknpndnklkkieytnkith (SEQ ID NO. 474)
kgkedkknpndnklkkieytnkith (SEQ ID NO. 475)
kedkknpndnklkkieytnkith (SEQ ID NO. 476)
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fct?52 k753 h782 k783 b?88 k?89 794 k79S 800 ksoa 45
806 k807 812 k813 , 830 k831 836 k837 42 k843&S43 s844

waadB/h@ss n847 jti84 b k849 jfcS49)s850 d851 B8HASHDEB17936

j bL854 Je855| |k8S5] S856 d857 s858 n859 b. 860 k861 8
1 s862 d863 s864 n865 b, 866 &367 jfc bd ? s868 d869
s870 n871 jb. 872 k8?3 fe873( s874 d875 n876 n877 i h878
| s879] ik897| s898 d899 h900 901 j h902 k903 03 s904
dopadhldikien@Rith {SEQ 8D NOT7)f k90s! s910 d911 n912 n913

4 k9 f I 7 18 n919 p. 920 Jc92l| 3c921
@%@E(ﬁé@ﬂg@% .921 L Lysine Miultiples
KRRROIkkhesphenawenprpyof |ysine nultiples in
replikins, 'Kkk', "kkk", etc., producing a high percent
kkigytnkith €66 P NQ.HB80kxanpl es above in nalaria, may be

%ﬁgﬁ?{%&iﬂ%ﬁa virul ence and increased

sincé it’is also seen in the replikins of
high nortality cancer proteins, such as in gastric
cancer transform ng protein, 'ktkkgnrvsptnkvth' (SE
18040, gaothaefy these ovaiammangireriikin straptyrosoqqgur in blood stage

trophozoites and schizonts. In contrast, influenza virus replikins are more scattered
throughout the protein and the maximum replikin count (except in 1917-18) is about
7.5 (Figure 7). As described earlier, tomato leaf curl gemini virus was also observed

to have overlapping replikins raising the replikin count as high as 20.7.

Table 9

Replikin repeats, overlap, and conservation in one molecule, ATPase

[0205] Overlapping replikins, replikin repeats, and intramolecular
conservation of replikin structure, were all found in the single molecule of
Plasmodium Falciparum 3D7 ATPase, from amino acid positions 399 through 927.
As shown below, identical motifs of each replikin are conserved by the invariant
initial ‘k’ and terminal “hk’ (shaded areas), whereas adjacent amino acids ‘g/s/n’
‘d/g/e’ ‘s/c/n/h’ and ‘s/n’ are variable (clear). The last lysine for each replikin is also

the first lysine for the next replikin, eg. k411, k417.:
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(K-RAS 2B) of |ung ' khkeknmskdgkkkkkks' (SEQ I D NO
89), and in high nortality SARS as in hunman SARS
waoualsgoespsi d protein Lkhl daykt f ppt epkkdkkkk' PCDWS2008/017936

| ess conmonly seen in | ower nDrtallty |nfluenza
strains as in 1918 H N hunman--i-nflue

g; RGs59PRI SREYVAARGKBIOVI \;lﬁhké’e(ﬁ @%Q%WO{&%] The
pyh c6heedtiat BAdonidbep éﬁpkﬁé7RepI|k|ns in

ga&arsalsudﬂnae3230vnﬂas @2ckAedr cells is
@Eslgng@tgmushsnbe hegen| aQ$ hﬂgbf&ﬁﬂQllpﬂ@ 786)

;&@Fb' g@&bna@l@l Lhby QhsABhLakiuaxerg mm&aﬁ@am

h39venbappiRg %@b'&aﬁﬁ In ”H'af'a a SO

B, Egéph§48ﬁnﬂﬁ§5m é%%sf”é@%“?g%ﬁgg;g% g%d and

hﬁﬁﬁnﬁéé6tﬁé68haﬁé§ BR&P
Wadé aAdspérpet aaBedS4Paa Palarla anti gens
hﬁﬁ%rﬁé&4 pO268p4AE PABIThE 6§s€%§9 nfl uenza virus,
kesoeranpl e49peptPden¢adcpies bagéd on the Repllkln
3@950%@96(§ﬂ9ﬁ09998|B4ehe lcakds@1or gani sm can provi de
@Ba@fésonlgsoaeaBS4oh5p5e%ﬁnslagoand/or treating
bar kaosVaeebnathen,agai kst oMekani EE@IDheoaEY)eved
Eﬁdg‘ﬁhsh &B”Ss%c%ﬁ‘?s Lhenegat aining one of a
E %28 a EE Eba SELYCEHE gs %erved in Pl asnodi um
arum r s
L s Epaga% RO e 1o
pasdi e3enfudit §°68 ; @?lon Replikin
8dy853p02bIpP Pﬁ48n8§ﬁér;7' f-8Pérce frominfluenza
kﬁﬁ@snﬁéﬁlﬁﬁﬂﬁ58595a§ﬁﬁal@ﬁﬁﬁak@ﬁéarun1contalns
k&¢8r ab5pepEati A§SPanthal bEEELKkRBAs, referred to
ﬁesalnsas d6epl EkbB decoyRsE0These (RHQYD NON)n nany
kxsbn%ﬁ 18730n5€81 ddes @Rkt klmsbv@dz@m@g@ﬁﬁshl on,
| %9§°d§5§ heyg pBloar @9%e@b©% ns but without
%9% h83h dHgso %1'38 §ld geed that these decoy
5% gg§5 %38 g r5%33{;% @t an anti-mal ari al

8r9§ %th? c é g@ a Fabothgel;glﬁégve:Ye.,

gréﬁﬁpk@ﬁ4a 88§§ np #Phe bi ndi ng i ncl udi ng
bi gPAE, WA chOR Bﬁé@ 50nLﬁ§&j|k|n structure,
§§7Pe§57R|H§7?nnﬁa§p dttof¢ 7énzymes, which coul d
| 86i7h de€Sfr béf/Bon6aP ﬁﬁ@ﬁtﬁﬁﬁéposone For exanpl e,
hﬁaunséﬁﬂng683 n684 n68s5 hése kKa87

1687 5688 d689 690 n691 h692 k693

k693 5694 dE695 s696 n697 %693?%5%9

k699 5700 d701 h702 n703 h704 k705

k723 s724 d725 h726 n727 h728 k729

729 £730 d731 n732 n733 Evsé k735

736 d737 s738 n739 h740 k741
1 8742 d743 8744 n745 h746 k747
7 5748 d749 h750 n751 h752 k753
77 8778 d779 h780 n781 h782 k783
s784 d785 n786 n787 h788 k789
§790 d791 s792 n793 h794 k795
95 8796 d797 s798 n799 K800 k8ol
k801 s802 d803 s804 n805 h806 k807
7l 5808 d809 h810 n8ll h812 k813
5 5826 dB827 n828 n829 h830 k831
1| 832 d833 h834 n835 h836 k837
| 5838 d839 n840 ns84l h842 k843
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anti body, wth specificity for replikin structures,
m ght attach to the replikin decoy structure, |eaving

woheostonens2r epl i ki n structure untouched. [0210] PCT/US2004/017936

Ther ef or e, anti-replikin treatment of malaria would
uire two phases (dual eatnent) i) prelimnary
%ﬁgétﬁéﬁ@ #APER ?6?e8§ F %Béﬁz 35 that cl eave
kﬁé e§55Q|ﬁ85é06§§2 bePAgk855f e passage' of the
%ﬁé |EBé6adﬁE7R§§EBknﬁ5ﬁr@&ﬁﬁe#ﬁ61 nd ii) attacking
kebar sB86RepBERI 86 NREH WOER kﬁé&pflc anti bodi es or
gé&ebBGBad8EHHBEWDyneﬁgepﬁéae&SUﬂ synthetic malaria
ESBBI kBm4vaegbnas7er nby 70hgasi &ksreans targeting the
lr kaoRepbbki Rs00[ B301] nbabl %1:»@. provides a |ist of
®eyer abok! awgdhymgf abgizpabdm B@@ls kin sequences. It
&B@G' dobg 89& nb'i‘ét nb'i‘bshbh%t 9%5 ot meant to be
E Sb s eh@ %%eo 9‘2‘1 organi sm may
%gg BzSt §5§REB 'k'B 2?7 able 10 Mal aria
ure—

ins a rinary s a Pl asnodi um
fal ci parum mal ari a anti gen I ocated at the nerozoite
surface and within the parasitophorous vacuole i)

Egggygi E ek €7 M nal )
eee i *kekeekekeekekeekekekeekekekeekeeekk (SEQ E
[05!06] 293) Tlor phenomenon of lysine multiples in replikins, ‘kk’, ‘kkk’, etc.,

oﬁeekek )gﬁ b TR R R Kokl SEI%y be

K#e&@&&?k&k@a@&%&b@h@@&%ﬁ{%@%%ﬁﬁ%@hgﬁ%ﬁﬁk%@%s& &K & the
95), or keeeekekek (SEQ E )

rqulmp | qf Kiighs moltakityi kaaickik piotengy skieh QSEQgE%tﬂN@n@Q Ppnsforming

I@I’kl ai | %#ﬁgk@é@&% go %) ;g«%]ggn kK o'nlﬁnllgkllo(ro{eln ®1B

OB KK i %ﬂc@ksNQSE@OID) NO. 89), and in high
katysfvnt KKkKi i sI ksqghk (S NO.
mortality ~ SARS uman SARS ° nucleocapsid  protein

‘khldayktfpptepkkdkkkk’, but is less commonly seen in lower mortality
mfluenza. strains as in 1918 HINI human influenza

‘kkgssypklsksyvnnkgkevlviwgvhh’ (Table 7a).

[0207] The high concentration of overlapping Replikins in malaria, influenza
virus and cancer cells is consistent with the legendary high and rapid replicating
ability of malaria organisms. The multitude of overlapping Replikins in malaria also
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 will be made and

perpetuated, leaving key malaria antigens unharmed.

[0208] 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
means of preventing and/or treating malaria. Vaccination against malaria can be
achieved by administering a composition containing one or a mixture of Replikin

structures observed in Plasmodium falciparum. Furthermore, antibodies to malaria
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kat ysf Vnt kkki i sl ksqgh (SEQ E) NO 303)
ht yvkgkkapsdpqca di keeckel | kek (SEQ E) NO 304)

waizbslegghk (SEQ E) NO. 305) kkkkfepl kngnvset P&ITiuis2004/017936

(SEQ E) NO. 306) kkkfepl kngnvsetiklih (SEQ E) NO. 307)

i kli ) i klih

P LA R e B ST o o
kKydedeltignt | kKkf epl kngnvseti kl i hl gnkdkkh (SEQ E) NO. 311)
hl i ykri ksynpl scvkknr m | kenvdyi gngnl f kel mgkat ysf vnt kkk
iislk (SEQ E) NO 312)

i nksynpl | I scvMemml kenvdyi gngnl i kel rmgkat ysf Vnt k
E‘éﬁ%‘@y%gym@ hl'i yknksynpi | I scvl d
ifopedjkenvayi gHoa f digferan@l SEQidAuehbad v¥did) replikins, Plasmodium
hl i yknksynpl | | scvkkmmml kenvdyi gkngnl f k ( SEQ E) NO.

Jalsinarim iepniaipn ;swelr@@gmaﬁnigrpkrtisbsle@érs,l fer3d6Y 31er§§n aSSF:‘replikin
PR To S Bpane i YO S DML R Rl Yl FEeprne

| fEHNED, sBh8)r tonthenddegmialdiai deplilkikaibas wathkkhhicRER: HBAidNGs. Tt is

319) kkLi kal kkni esi gnkkh (SEQ.ID NO. 320) _ _
etikeadk kit dhgsgnikaeny (Smchurd mime: thekdinges thaklan psEmalarial

La?ﬁlg\@ey nﬁ?‘%ﬂrﬁ%@%ﬂ%&% @E%%L@yfg%esg’ aﬁgortant structure containing

Khke ilgksahdek nk.e shandpitidrgh kkcdySECthdD mslﬁh)tﬁiiblnding mi(nclludil?%y his;]idine,
kknnaeenknl vnf | gshk. (SEQ. | D NO. 326 nnaeenkn] vnfl gs
( E‘% |1bPRﬁ§?nt3@7?EPEFFk SIRIEHICe 1 R GeInS BEESSPRRIKGY enzymes,

3Afen ik Bl KKEGRLKSNYE B!t aodort? FR BRmpig94n incoming

antibody, with specificity for replikin structures, might attach to the replikin decoy

structure, leaving the true replikin structure untouched.

[0210] Therefore, anti-replikin treatment of malaria would require two phases
(dual treatment): i) preliminary treatment with proteolytic enzymes that cleave
theReplikin decoys, permitting ‘safe passage’ of the specific anti-Replikin treatment;
and ii) attacking malaria Replikins either with specific antibodies or by cellular
immunity engendered by synthetic malaria Replikin vaccines or by organic means

targeting the malaria Replikins.
[0211] Table 10 provides a list of several Plasmodium falciparum Replikin

sequences. It should be noted that this list is not meant to be complete. Different

isolates of the organism may contain other Replikin structures.
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kngnvseti klih (SEQ I DNO. 330) klihlgnkdkk (SEQ I D NO
331) ksam sai ngkknnaeenkiilvnflgsh (SEQ I D NO 332)

wakmsaeenski i | vnfl qgsh (SEQ | D NO. 333) PCT/US2004/017936

kkl i kal kkni esi gnkkh (SEQ I D NO. 334) kal kkni esi gnkkh
(SEQ I D NO. 335) kkniesignkkh (SEQ ID NO. 336)
kel rmgkat ysf Vnt kkki i sl ksqgnt 38 1D NO. 337) ksqghkk

SRR NPKi338) Kkkii sl ksqgh (SEQ I D NO. 339)
m-»@é%xn—rsm ID NO. 340) kkni esi gnkkh (SEQ I D NO
M1) KrimgiystcattufSela Phshiodivnd lciparum malaria antigen located
ht yvk sdpgcadi kegckel L kek .(SEQ | D NO. . 343

ok AR B EaR SR ERER B T pareltoBhgT o pgcuole

"“liver stage antigen-3" gene="LSA-3" Replikins

henvl saal ent gseeekkevi dvi eevk (SEQ I D NO 345)

kenvviti} DEél@gSt taesvttfsnil eeigentitndtieekl eelh (SEQ
I D(‘}Qe 3461hyl ggnkekf skek (SEQ | D NO. 347)

hquqnfggW kekmmvi evt nkaekkgnvqgvt nkt ekt t k ( SEQ 1 DNO.

348gecckekekekekeekekeekekeekekekeekekekeekeeekk (SEQ ID NO. 293), or
hyl gqqni kekf skeki mvi evt nkaekkgnvgvt nkt ekt t kvdkni i k

( Skeyepkskakekekadkekegkekephrlskesikakrkeripeskielk B8R §P NGERY4).pr

A R o e AU e
gk Béeetlaikek (SEQMD ¥61296)

hvdevnkyvgki dkevdkevskal eskndvt nvl kgnqdf f skvknf vkkyk
(SEQ I D NO. 352)

hvdevr tdkevdkevskal eskndvt nvl kgnqgdf f skvknf vkk

( SEQ |’%®é|\|¥’)ﬁk§%'3)

hvHigdikdalkkglcsdkkk (KeQ SRAN@sIOTIvt nvl kgngdf f sk (SEQ I D

N R SR BECEKa cok (SEQ 1D Mo 256)
hkklikalkk (SEQ ID NO. 299)
hkklikalk (SEQ ID NO. 300)
katysfvntkkkiislksqghkk (SEQ ID NO. 301)
katysfvntkkkiislksqghk (SEQ ID NO. 302)
katysfvntkkkiislksqgh (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)
kkfeplkngnvsetiklih (SEQ ID NO. 308)
kngnvsetiklih (SEQ ID NO. 309)
klihlgnkdkk (SEQ ID NO. 310)
kvkkigvtlkkfeplkngnvsetiklihlgnkdkkh (SEQ ID NO. 311)
hliyknksynplllscvkkmnmlkenvdyigngnlfkelmngkatysfvntkkkiislk (SEQ ID NO.
312) A
hliyknksynplllscvkkmnmlkenvdyiqngnlfkelmngkatysfvnik (SEQ ID NO. 313)
hliyknksynplllscvkkmnmlkenvdyigngnlfkelmngk (SEQ ID NO. 314)
hliyknksynplllscvkkmnmlkenvdyigkngnifk (SEQ ID NO. 315)
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WOSES@3NO. 359)

hvdevnkyvqgki dkevdkevsk (SEQ I D NO. 357)
hvdevnkyvgki dkevdk (SEQ I D NO. 358) hvdevnkyvgki dk

kdevi dl i vgkekri ekvkakkkkl ekkveegvsgl kkli (SEQ I D NO

Vkaﬁégés'ﬁny RSP R 36

L6 aﬁ@hkakmea SEQ ID NO. 317)
k k <vee vs | kkh Q I D NO 364) kkl ekkveegvsgl kkh

(Hﬁ@ad:emﬂmm@m;ldm iesiggkldy(NB Y SEH I NO.  366)
ﬁgﬁglgfg% ﬁﬁmﬁé R0k o 8 Ro eegavsal kkh (SEQ 1D
maﬁgﬂ%ﬂgm‘@lesaggl kenf f hl edvf ksesdvi t veei kd

epvqk SE | D 1%)%
hklﬂ@ﬂléf@dﬁlcﬂibk]@lﬁﬁff@@l 3lddnel gdnukesl edvt t ki ger vesl k

hﬁﬁa’% é%%g?é%gé%k%gu P4 kgdmel gdndkesl edvttk (SEQ I D

NQiesddikkh B kol 1IBeNdl. 823)ddl kgsi | dni kgdmel gdndk (SEQ I D

hi kgl eeddl eevddl kgsildm k (SEQ I D NO 373)
hkm@g@a%m qr pk (SEQ | DNO.  374)

(e 0

Kkliretaeirhlagiakikghie KSIBQ (BED | XAO. 378) kkei ekdhf ek (SEQ
B S B R P e
?S%ﬂ%&ct I ecaqgkkm kﬁgg%ﬁ(}gzzghl( %Séth;\ D( EICE)Q ISgS;\IO
kvkkigvtlkkfeplkngnvsetiklih (SEQ ID NO. 329)

kngnvsetiklih (SEQ ID NO. 330)

klihlgnkdkk (SEQ ID NO. 331)

ksannsanngkknnaeemknlvnflgsh (SEQ ID NO. 332)

kknnaeemknlvnflgsh (SEQ ID NO. 333)

kklikalkkniesignkkh (SEQ ID NO. 334)

kalkkniesignkkh (SEQ ID NO. 335)

kknijesignkkh (SEQ ID NO. 336)

kelmnqgkatysfvntkkkiislksqgh (SEQ ID NO. 337)

ksqghkk (SEQ ID NO. 338)

kkkiislksqgh (SEQ ID NO. 339)

kkiislksqgh (SEQ ID NO. 340)

kkniesignkkh (SEQ ID NO. 341)

kniesignkkh (SEQ ID NO. 342)

htyvkgkkapsdpqcadikeeckellkek (SEQ ID NO. 343)
htyvkgkkapsdpqcadikeeckellk (SEQ ID NO. 344 )

b) "liver stage antigen-3" gene="LSA-3" Replikins
henvlsaalentgseeekkevidvieevk (SEQ ID NO. 345)
kenvvttilekveettaesvitfsnileeigentitndtieekleelh (SEQ ID NO. 346)
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kdgdt kct | ecaqgkkci khksdhnhksdh phksdpnhk (SEQ I D NO.

384) kdgdt kct | ecaqgl dcci khksdhi i hksdhnhk (SEQ I D NO.
wa@aas)s/ouageat kct | ecaggkkci khksdhnhk (SEQ | D NO.  B8®)US2004/017936

kdgdt kct | ecaqgkkci khk (SEQ I D NO. 387)

L N e
« gﬂ@cnn%feﬁ i {iFRch R v%x%&ékttk (SEQIDNO 348)

yecepknkct edt nk D NO. 392) d)
Bmgblqn&eb@bemwhmba&kégnmmgdmkxdhméc (SER TIXNGX 349)

a%g&qmﬁﬁggg%%g I ”grg%a %@ﬁ%ﬁ%k%%&n@ﬂ@ﬁbﬁ NO. 350)

kg
p: g}d%%dggﬂﬁfﬁﬁ@&%iéﬁwémwﬁ@m (SEQ ID NO. 351)

Kk Ihkd‘tmldiwqmdkd‘{ﬂhqkSk(a V@anggﬁzl;\?knkakyk (SEQ ID NO. 352)
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( S A58 R e b g R BT RS

( %E&xlnlik 1dﬁ@ﬂ&keb§lia%%kﬁtﬂmﬁﬂk@iq‘dkiﬁle ksiep ebkkdk3p4) ek nk
(SEQ 1 D NO. 402({cm al qqneeé vknekd nei kkl k (SEQ ID
N@vdmwvnmd;iav ﬁ@(@i&ﬁkﬂmﬁ% g%Q Eié D NO. 404)

SR ARTERR BTt

I%@d%é\geqﬁo?SEQ I D NO.

4@&&«@@@1&&@«%@ GBYWID NIS)%@)& nnkkeddekh (SEQ E)
NO. 409) ktssgil nkeennkkeddeléh (SEQ I D NO. 410)

hvdevmkyvgkidkevdk (SEQ ID NO. 3
hvdevmkyvgkidk (SEQ ID NO. 359)

kdevidlivgkekriekvkakkkklekkveegvsglkkh (SEQ ID NO. 360)
kvkakkkklekkveegvsglkkh (SEQ ID NO. 361)

kakkkklekkveegvsglkkh (SEQ ID NO.

362)

kkkklekkveegvsglkkh (SEQ ID NO. 363)
kkklekkveegvsglkkh (SEQ ID NO. 364)

kklekkveegvsglkkh (SEQ ID NO. 365)
klekkveegvsglkkh (SEQ ID NO. 366)
kkveegvsglkkh (SEQ ID NO. 367)
kveegvsglkkh (SEQ ID NO.368)

hveqnvyvdvdvpamkdqfigilneagglkemffnledviksesdvitveeikdepvgk (SEQ ID NO. 369)

hikgleeddleevddikgsildmlkgdmelgdmdkesledvttklgerveslk (SEQ ID NO. 370)
hikgleeddleevddikgsildmlkgdmelgdmdkesledvttk (SEQ ID NO. 371)
hikgleeddleevddikgsildmlkgdmelgdmdk (SEQ ID NO. 372)
hikgleeddleevddikgsildmik (SEQ ID NO. 373)
hiisgdadvlssalgmdeeqmktrkkaqrpk (SEQ ID NO. 374)

hditttidevvelkdveedkiek (SEQ ID NO.
Kkleevhelk (SEQ ID NO. 376)
kleevhelk (SEQ ID NO. 377)

375)

ktietdileekkkeiekdh (SEQ ID NO. 378)

Kkeiekdhfek (SEQ ID NO. 379)
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kni hi kk (SEQ I D NO. 411) hikkkegi di gyk (SEQ I D NO
412) kkmat ckl wdnkgnei tknih (SEQ I D NO. 413 )

walkoisgpaoidsk kkmv ckl wdnkgnei t kni h (SEQ | D NO.  412CY/US2004/017936

kekkdsnenr kkkgkedkl npnkl | dci eyt nki t hf f kakni i kqgnvtli

D NO. 4 snenr kkkgkedkknpi # (SEQ | DNO. 416)
r(%@i@-ﬁ%@ i kI kki eyt nki t hf f kaf amkqgni i vt h( SEQ

I(ng%Qﬁ% I\IZS?BE%]%(ﬁ@I)Jggi)pnkl kki eyt nki t hf f kaknnkggnnvt h
kgkedkknpnkl kki eyt nki t hf f kaknnkgqgnnvth (SEQ I D NO.

k tkthffkk K SEQ I D NO.
4§b;8ﬁ)p‘w? RE ﬁ face Antigen g{%&&%ﬁﬁ%ﬁ"%&q IQD NO.
ﬁ%%g%tgéglfét%hcg bﬂchfcsfdﬁﬁiﬂts@hﬂlﬂ& PSBQ IDARD) 382)

kaki nkggnnvt h . 423
kkdgﬁtkmmqgkéfqﬂilhks A N&M@E}QIMN aﬁiandnskdu kn

h%%%”%ﬁéqé%#ﬂﬁﬁdﬁ%ﬁgﬁ%ﬁg@?{@?ﬁ IREER tseo 1D

dR&lec gilthksrABksdh e sHQ M NinSsd) kndnnedi k ( SEQ
%\IO 427) hknedi kndnskdl kndnskdl kndnskdi k (SEQ I D
N@dgdﬂz@ ecpdakiredihksdnbk o MeiI&%nsk (SEQ I D NO

,4%3%&*50‘ %%&ﬁ%ﬁ?ﬁ’%@%“%%%‘ N a3 )

hika Idcttl@addi@cch(SEQ(ISEﬁd BSNO. 432) hknnedi k (SEQ I D NO
433) kkyddl n| | nk] knééeekneel kkyh (SEQ | DNO. 434)

kiﬁéaqltmt Q<H%N&el% k| kkyh (SEQ ID NO. 435)

k%@&%@&%@%ﬁ%&ﬁ%ﬁ% °R0.150 0 436)

kecgeqkevwdgih (SEQ ID NO. 391)
hieckcnndyvltnryecepknketsledtnk (SEQ ID NO. 392)

d) Blood stage trophozoites and schizonts Replikins:
ksdhnhksdhnhksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 393)
ksdhnhksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 394)
ksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 395)
ksdhnhksdpnhkkknnnnnk (SEQ ID NO. 396)
kkknnnnnkdnksdpnhk (SEQ ID NO. 397)
kknnnnnkdnksdpnhk (SEQ ID NO. 398)
knnnnnkdnksdpnhk (SEQ ID NO. 399)
kdnksdpnhk (SEQ ID NO. 400)
ksdpnhk (SEQ ID NO. 401)
hslyalgqneeygkvknekdgneikkikqlieknk (SEQ ID NO. 402)
hslyalqqneeygkvknekdqneikkik (SEQ ID NO. 403)
hslyalqqneeygkvknekdgneikk (SEQ ID NO. 404)
hslyalqqneeygkvknekdqgneik (SEQ ID NO. 405)
hklenleemdk (SEQ ID NO. 406)
khfddntnegk (SEQ ID NO. 407)
kkeddekh (SEQ ID NO. 408)
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we40)s/esael kri ndnffklh (SEQ I D NO

knsl eekneel kkyh (SEQ I D NO. 438) kneel kkyh (SEQ I D NO
439) hnmgnngdi nenvyni kpgef keeeeedi snvnt kk (SEQ | D NO.

441) kpcl yl dccki sqcl ykkcki sqvl vwenpvkdt Myer nnvl nski enni

ﬁﬁeﬁ%@ﬁ%' @ﬁ&%i‘éﬁﬁ?ﬁbnm kdyi nsmnf kk (SEQ I D NO.

4 dnni kdyi nsmmfk (SEQ I D
m%éggi%%fﬁk%neyt pknpq%ncl | ykngQ 1D NO 445) (SEQ
Klokihiki(REQAGEWOK KB ngh ( SEQ | DNO.  446)

ké@ﬁé@éﬁﬁﬁ@éﬁﬁﬁd% ECNQOI 0423 ﬁgg/ekkket ngh (SEQ

BeN@ickdd @i s etk (SBOkDoeOsylIskkssssnkvh (SEQ I'D NO.
450) kscecsy kkssssnkvh ( SE IDNO 451) kkkssssnkvh

(Eﬂmwmllﬂmlwmmdmglﬁgﬂk EEQTQ[&MO 453) kssssnkvh

| gl Sl RO DGR R B RO 28

hiced dnsek Q&Yéykrﬂﬁtﬁﬁ@lhﬁikh@nvﬂl‘é WEQ ID NO. 416)
hi m k;mt ne nkscecsyk (SEQ |
k szl @@vmfﬂfﬁmﬂﬁﬂm‘fth &%@t@%@k‘iﬁﬁ

(Q(E% d@ﬁ‘%ﬁ%yer%}fﬂq n el g A rltl:i(% (P[]Dvh(alltljll’?) (SEQ ID

P@ke@ﬁ%prﬁiﬂdﬁﬂkﬁlhﬂﬂﬂ@kimﬂmdnm&h (ﬂ&]EQlIDdYGeM%V hkl dh ( SEQ
PR Bk RSP S SFQ NPURR | nvh (SEQ 1D
R R A DhiTa: ki i rayh (SEQ”
| BkiN@nkAheyaklonkddropvik(SEQRHY Q. i48At ei gkiiirdyh (SEQ
! Ehel%nkﬁg?f?(ahmqunnvth (SEQ ID NO. 423)
kithffkaknnkqqnnvth (SEQ ID NO. 424)
hknnedikndnskdikndnskdikndnskdikndnnedikndnskdik (SEQ ID NO. 425 )
hknnedikndnskdikndnskdikndnskdikndnnedikndnsk (SEQ ID NO. 426)
hknnedikndnskdikndnskdikndnskdikndnnedik (SEQ ID NO. 427)
bknnedikndnskdikndnskdikndnskdik (SEQ ID NO. 428)
hknnedikndnskdikndnskdikndnsk (SEQ ID NO. 429)
hknnedikndnskdikndnskdik (SEQ ID NO. 430)
hknnedikndnskdikndnsk (SEQ ID NO. 431)
hknnedikndnskdik (SEQ ID NO. 432)
hknnedik (SEQ ID NO. 433)
kkyddlgnkynilnklknsleekneelkkyh (SEQ ID NO. 434)
kyddlgnkynilnklknsleekneelkkyh (SEQ ID NO. 435)
kynilnklknsleekneelkkyh (SEQ ID NO. 436)
klknsleekneelkkyh (SEQ ID NO. 437)
knsleekneelkkyh (SEQ ID NO. 438)
kneelkkyh (SEQ ID NO. 439)
hmgnnqdinenvynikpgefkeeeeedismvntkk (SEQ ID NO. 440)
knsnelkrindnffklh (SEQ ID NO. 441)
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kt qi nkt kyergdviidnteigkiiirdyh (SEQ I D NO 466)
kkdkekkkdsnenr kl di gkedkknpndri kl kki eytnkitli (SEQ ID

wOolnosaaB2 kdkel ddcdsnenr Wi gkedkknpndnkl kki eyt rETIS2004/017936
(SEQ I D NO. 468)

42(9&”“%2@%&@%5&“““@&& iRk P Sed o, 442

N?ﬁ Sk RNERE SRR S KGO OkKI4Y) (SEQ ID
nn 471) kdsnenr kkquedk(%ﬁ ndnkl ﬁ}g%st( nki t h ‘?S(EQ I D

I\I@mn& maklwkmypdnmkdmsmtkrﬁﬁm MO NO. 473)

M@%Bﬁafﬁﬁ@@@% ‘E‘SS ﬁE?s:zg EI)O NO. 475)

k?iﬁiéﬂﬁgﬂ(%%gé @E@ UBSNO.  476)
kknpn tnk| t h Q1D NO. 477)
kmq@mlqgw@ci%@mgh (SR EQNQ) M@ 478) ki kki eyt nki th

RS SR N

Qg yREMABN{SEE@ UG agpek i sksksl ksdf | ek (SEQ 1D
NO 482) hgqi k| edvnnenf bne nknk@deekmjl sksksl k ( SEQ
| Bssuaytnagiscasgiikswauahdn ARYndeekmdi sksk ( SEQ

dﬂﬁ(jn enkllkndeekmj k (SEQ ID

@W@é@ﬁ%@'@%ﬁéﬁ’é&. R g gekneel)/kkyh (SIESQ | E) I\Ig

éklstks;r‘ltﬁlhq;merDlm@kmr)]e(ekneel kkyh (SEQ ID NO. 487) .
niln sl ee SEQ I D NO. 488

kﬁqk?@%%(ia %EQQR;TI?KS ID NO. 489) knsl )eekneel kkyh

(@S&g okmeg) kkyh (SEQ ID NO. 491)

hngnt i q nen yni kpqef keeeeedi snvnt kkcddi geni k (SEQ I D
N(&lmﬂ@@)lytnegnkscecsykkkssssnk (SEQ ID NO. 455)

I(( nl yniyi n1.e kdc%'ykﬁ(”{%%(fﬂﬁﬁ'(f%gj nmenel kri ndnf fkl h
himlksgmytnegnkscecsykk (SEQ ID NO. 457)
himlksgmytnegnkscecsyk (SEQ ID NO. 458)
kplaklrkrektqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 459)
krektqinktkyergdviidnteigkiiirdyhetinvhkidh (SEQ ID NO. 460)
ktqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 461)
kplaklrkrektqinktkyergdviidnteigkiiirdyhetlnvh (SEQ ID NO. 462)
kplaklrkrektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 463)
klrkrektginktkyergdviidnteigkiiirdyh (SEQ ID NO. 464)
krektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 465)
 ktqinktkyergdviidnteiqkiiirdyh (SEQ ID NO. 466)
kkdkekkkdsnenrkkkgkedkknpndnklikkieytnkith (SEQ ID NO. 467)
kdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 468)
kekkkdsnenrkkkqgkedkknpndnklikkieytnkith (SEQ ID NO. 469)
kkkdsnenrkkkqgkedkknpndnkikkieytnkith (SEQ ID NO. 470)
kkdsnenrkkkqgkedkknpndnklkkieytnkith (SEQ ID NO. 471)
kdsnenrkkkgkedkknpndnklkkieytnkith (SEQ ID NO. 472)
kkkqkedkknpndnklkkieytnkith (SEQ ID NO. 473)
kkgkedkknpndnklkkieytnkith (SEQ ID NO. 474)
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knsnel krindnffklh (SEQ ID NO. 494) krindnffklh (SEQ ID
NO. 495) hii neytnl npkncyl ai eenmyndnni kdyi nsmmf kk ( SEQ

wODR00§0100396) hi i meyt nknpkncl | yki i eenryndi i ni kdy Pasmistdo4/017936

(SEQ I D NO. 497) hinneytnknpkncllyk (SEQ I D NO 498)

kpcl ckis ski enni eki ph (SEQ I D

I\%l %Jgglj ﬁ%&ﬁ%@egﬁvl Inski Ienn: gki EJh ?SEQ
NO. 501

Pit nggkgvkgeyekkkgs ? ( SEO Y NO. 5023

kﬂumﬂghk‘gey’mkkk@ﬁ@l@(@@]@ NO 503)

:< ng%@gg}%ﬁﬁ&%ﬁa’;ﬁﬁB [‘}l%) 504) kgeyekkketngh (SEQ
kk]'kf{[%lﬁ,ﬂ«jk% g@%qﬁp‘@l gkl akl r kr ekt gi nkt kyer gdvi i dnt ei gk
iird SE NO. 506)

khmh%ﬂf%%@a@.mm@m rkr ekt gi nkt kyer gdvi i dnt ei gkiird

58‘?&%%95&%@&@@81 #xkyer gdvi i dnt ei gki i rdyh (SEQ I D

N% iR 8y nilen filne MW@M@MM&MMQSE@ED NEE@B2)D NO.
50 kl r kr ekt gi nkt kyer dviidnteigkiird SEQ I D NO.
5h@qlk1@d@meaﬁm@ﬂ slskalki CEQIP @E D NO. 511)

?%E@E%ﬁ%rz?%hizﬁﬁﬁﬁ i FR Bk inel an (se0

edﬁﬂ:&hfnnequlﬂcyndeekmdlsk (SEQ ID NO. 485)
S N T
( gﬁ%@ﬂ%&%&%#ﬁ&aﬁﬁ{ aho il i rdyht | nvhkl dh
k plyaikildlkrsteekugetidtyh (BEQ NOn#&8)gki i r dyht | nvh (SEQ I D
| Blogiebpes ot BEGIAEERTavi  dnt ei aki i rayntl v (SEQ
iy e R
SRngelkkyh (SEQID Ngy 491)g Y
hmgnnqdinenvynikpgefkeeeeedismvntkkeddigenik (SEQ ID NO. 492)

ktnlyniynnknddkdnildnenreglylcdvmknsnelkrindnffkih (SEQ ID NO. 493)
knsnelkrindnffklh (SEQ ID NO. 494)

krindnffklh (SEQ ID NO. 495)

hinneytnknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 496)
hinneytnknpknellykneernyndnnikdyinsmnfk (SEQ ID NO. 497)
hinneytnknpkncllyk (SEQ ID NO. 498)
kpclykkckisqvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 499)
kckisqgvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 500)

kienniekiph (SEQ ID NO. 501)

knktngskgvkgeyekkketngh (SEQ ID NO. 502)

kingskgvkgeyeklketngh (SEQ ID NO. 503)

kgvkgeyekkketngh (SEQ ID NO. 504)

kgeyekkketngh (SEQ ID NO. 505)
ktiekinkskswiffeeldeidkplaklrkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 506)
kinkskswffeeldeidkplaklrkrekiqinktkyergdviidnteigkiirdyh (SEQ ID NO. 507)
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ksqgnyt negnkscecsykkkssssnkvh (SEQ I D NO. 522)
kscecsykkkssssnkvh (SEQ I D NO. 523) kkkssssnkvh ( SEQ

wODR0s010B24) kkssssnkvh (SEQ I D NO. 525) kssssREVUSEHBER 7936

ID I\IOh %2&) hi m ksgnyt negnkscecsykkkssssnk (SEQ I D NO.
527 528
Ekﬂ%&%%%ﬁ@s@%%@%@e R %ﬁﬁé?ﬁ@ 1@25'?@ )
h ﬁ% f% hﬁ%%%l nfjﬁ hkv hdnms nertek ()SEQ I D NO. 531)

hkhh@cqnm«wmgdvﬁudmerquWSmm SE®) 1 D NO. 532)

hg{}%ﬁﬁ&dk |nf @%‘E@g (g@léﬁ)ggt)ﬁﬁvnyhdnnsk (SEQ ID

Nf&qnﬁé@erﬁﬁpldht& irdyd SERUTTMRAS 1PROTEI NS [ 0212] It

has al so been determ ned that some structural prote| ns

hpﬂahmlgemnht%rengcbﬂlﬂn@tqmlﬁb’hﬂsvméh (YER IBNPeildg are

2%1 R R S TR (PGRONEERI 2 e
3kfelltfchhlftﬁgergiﬁﬂ[dn@éi@ﬂﬁhﬁﬁﬁiﬁkl@h(ﬂE‘QrI]DfNﬂILﬁrl§§)r protein

APP rain. Overproduction of these proteins is

ak@m@i‘{tbﬁéﬁdwdﬂﬁ?l@ﬂg@&gléwméléb&$EQ&QIN9 S1%| eroderma in
SRRy g sin (130

oxkkpiaiilakj@pddfdntRRiirdyltineh KSBQAD(N@bS 8)12) . [ 0213]

The associ ati on. of scl eroder | gnancy has been
| k?(kLﬂ@@%@%ﬂ%@?’d@@FﬁW@Yﬁ (%Qﬁggﬁ?g %ar s. ySever al

”%&%k?&gd\gfdn'téﬁlﬁfr&ﬁ{tﬁﬁh egBhiIb evs2deen suggested in

ear orts. Recent |ong-term studi es suggest an
i munmﬁﬁyltnagﬂﬁcecayklmsssmwhdwﬂ BrNéx-6dér na and

SN e U A
1263k syidkREssS30h- (SEQ ID NO. 523)
kkkssssnkvh (SEQ ID NO. 524)
kkssssnkvh (SEQ ID NO. 525)
kssssnkvh (SEQ ID NO. 526)
himlksqmytnegnkscecsykkkssssnk (SEQ ID NO. 527)
himlksqmytnegnkscecsykkk (SEQ ID NO. 528)
himlksqmyinegnkscecsykk (SEQ ID NO. 529)
himlksgmytnegnkscecsyk (SEQ ID NO. 530)
hnnhnigiykdkrinfmnphkvmyhdnmsknertek (SEQ ID NO. 531)
hnnhniqiykdkrinfmnphkvmyhdnmsk (SEQ ID NO. 532)
hnnhnigiykdkrinfmnphk (SEQ ID NO. 533)
hkvmyhdnmsknertek (SEQ ID NO. 534)
hkvmyhdnmsk (SEQ ID NO. 535)

REPLIKINS IN STRUCTURAL PROTEINS
[0212] It has also been determined that some structural proteins include
Replikin structures. Structural proteins are molecules involved in tissue and organ
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[0214] Several proteins concerned with the excessive
production of proteins in scleroderma have been found
woaosoneszn Replikin structures. Thus, these pPOVIUS2004/017936
further exanples of unrecogni zed targets for
inhibition or, cessa loqgﬁf excessive
§

|
S‘(ﬂ?ﬂﬁ’éﬁzj s4ghgs coflagenings I3 .calélgcthvel t}s§1.tle %1% B}?Igglglplf@e is%'uctures,
f%%ﬁ)‘%{)n?)gﬁteé?ﬁoﬁﬂ@' L& uRRS 9%'(5[%1 Qﬁﬁﬁ? B bl SOvERLERELIDNES these

> pr I's the source of the anyloid beta Ad
ppoteingi is, asshiietedi withx dissasey espasifioaltys” $cderpderplaadiuebe ¢ase of

th . | ' i, - -
ouppueeliGE Sraliabin AR (hable, ) B P B SORFARE HEage of
o%ﬁ,?&ﬁ@tio%ﬁmlﬁwme%‘iaihwﬂﬂé e2have focused on the

inability to clear the excessive deposits of A4, but
have not considered that, rather than a waste

bl em_ thi L] y-
(R br oadeRieSieGiopisd SleltnREHE iafighin B RERE Qe of
cORAGRIAYY diringre@dnt bb@s.RepVerKiricchamishPBS {iBerBelRbpishipilnse been

per 100 am no acids) st rongl suggest ¢t hat .
suggesislotiu ceilish eR9 el Regra t%@g'é%m’s StuiespsyERestnap: Mereased
D se ab . refore. e Pl ki coRt aj ;
PRt e s Bl E B ST ol O, A8 g
hEhhgeiss asmaihldisiveat @denzel, deEat.|J. Dermatok 290D May-Jun; 12(3):

Repli ki n. Tabl e 11 Proteins overproduced in scleroderna
2909 soci ated Replikins : PMJ HUVAN

hrei cti qssggi m | kdqvl rcski agvkvaeitelilk (SEQ ID

NO. 536) hreictiqgssggi m | kdgvlresk (SEQ I DNO 537) 34KD
[621d] eol aSesahigprotharsmmnearhédyeith the excessive production of proteins n

e B b SR HIRPL SO Bl BRvice
Phee ddanNR O30 hnkbdBnideliathidets fof MHRIBRDKAME BdskatRpy €f ekcessive

SEQ I'D NO. 540) krrqqenrrkp. eql tl epyerdh (SEQ | D NO.
dUagenSRORudiigANT able 11 provides a list of proteins in scleroderma and the

allg%rr(‘gai%ﬁgpqlrk\{%l.ndvepevf kemcfiyt gkapnl dk (SEQ I D

[0215] The APP protein is the source of the amyloid beta A4 protein, which in
excessive amounts forms plaques in the extracellular spaces in the brain, producing
toxic effects associated with nerve cell loss in Alzheimer’s Disease. Most studies to
date have focused on the inability to clear the excessive deposits of A4, but have not
considered that, rather than a waste clearance problem, this may actually be a
problem of overproduction of the precursor protein APP. The high concentration of
the Replikins in APP (3.3 Replikins per 100 amino acids) strongly suggest that
overproduction may well be the cause of Alzheimer’s Disease (Table 12).
Therefore, the Replikins contained in Table 12 can be blocked or inhibited by the

same methods as illustrated in detail for the glioma Replikin.
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hemeeskknr vei ndvepevf kemmcfiyt gk (SEQ | D NO 543)
Centronere protein C khgel kvyk (SEQ I D NO 544 )

wabkbdsgpesekgkgh (SEQ I D NO. 545) hnri hhk ( SEQ POTNG2004/017936

546) hhnssrkstkktngssk (SEQ I D NO. 547)
hnssr kst kkt nqgssk (SEQ I D 5%)&%4 ) khhni | pkt | andkhshkph
(SEQ I D NO. 549) hhni | pkt | % k (SEQ I D NO 550)

Dbl loapeliiBalied TRl-B Db B hssdBtdaibandis:( SEQ | D
) 2] RntpaskKKTsSsrni ndhl 1 (SEQ I'D NO. 553)
kiitpdskkissrnindh (SEQ | DNO. 554)

k ] kshpksvpvsskkk (SEQ I D NO 555

kgi\@:gz‘;@ kshpksvpvsskk (SEQ | DNO 556) )

h Rk Mk d PRI eifBiTl) (SREKEY NGSK® ( SEQ | D NO

558) hpksvpvssk (SEQ I D NO 559)Factor CTCBF, KU
ahteigigssggimlikddnss ik B IR SEPID N0 560) kt |

SRR e (55 010 s
k heevdtlgss it Bkdy viSE &R el BA)enkitlc (SEQ B NO 6 SEQ | D
NO. 564) kgpsft pl kgi.t eqgkegl ei vk ( SEQ . 565) hgps
| ksietisgegeip StaviosiNeg visagicilr S G Y NS Dabuni 6
htlilill)rlﬂlzllr‘cfﬁ:f | fk (SEQ ID NO 567)

kkmqqgenmkgpeqgltlepyerdh (SEQ ID NO.540)

kmqqenmkpqeqltlepyerdh (SEQ ID NO. 541)

SPOP HUMAN:

hemeeskknrveindvepevfkemmcfiytgkapnldk (SEQ ID NO.542)

hemeeskknrveindvepevikemmcfiytgk (SEQ ID NO.543)

Centromere protein C:

khgelkvyk (SEQ ID NO.544 )

klilgpgeekgkgh (SEQ ID NO. 545)

harihhk (SEQ ID NO. 546)

hhnssrkstkkingssk (SEQ ID NO. 547)

hnssrkstkktngssk (SEQ ID NO. 548)

khhnilpktlandkhshkph (SEQ ID NO.549)

hhnilpktlandkhshk (SEQ ID NO. 550)

hnilpktlandkhshk (SEQ ID NO. 551)

hnilpktlandk (SEQ ID NO. 552)

kntpdskkissrnindhh (SEQ ID NO.553)

kntpdskkissmindh (SEQ ID NO. 554)

kdtcigspskecgkshpksvpvsskkk (SEQ ID NO. 555)

kdtcigspskecqkshpksvpvsskk (SEQ ID NO. 556)

hpksvpvsskkk (SEQ ID NO. 557)

hpksvpvsskk (SEQ ID NO. 558)

hpksvpvssk (SEQ ID NO. 559)

~
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hl | gnndknl | psk (SEQ I D NO. 568) FBRL nucl ear protein:
hr hegvfi crgkedal vtk (SEQ I D NO. 569) hegvfi crgkedal vtk

wO3ERoh@3NO. 570) hsggnrgrgi - ggkrghgsgk (SEQ | BCRMDS2004/017936

571) | rgngsgknvnveph (SEQ I D NO. 572)

ARG AaES, 72 % 0
oFENHIAIETINRCaL (se0 1D 10l B70)
I;E‘?ﬂ?ilf%ﬁﬂiqﬁ\géi};j@hbd&dmm&&@g@l KEEQIPAYO. 561)
kéﬂ&’é&??@éﬁ%ﬂ‘é@é@gﬁﬁ%%@ﬁ% %E%g) NIC:)M gZIS) nucl eol ar
R ek sy paser | anvi'f aph (SEQ I'D NO

58Ity fkaerh YHRQRARISOf $4)hakni i rpgl k (SEQ | D NO. 582)

k kakset fr| | ) 583) ksetfrllhak (SE
BB R e SEQUBTRES To o ey himl ki acel pk ©
g g%gm@%mqkqgg msNodhkkkl ycnvdsnk (SEQ | D NO.

ycnvdsnk (SEQ TD NO. 588) Table 12 Anyloid
b&(IP synthasecubunit Gdr ot ei n (APP) Repli ki ns: kakerl eakh

(BRRiIRNRESIBINSdGHt k (SEQ 1DNQ 590)

hilgnndknllpsk (SEQ ID NO. 568)

FBRL nuclear protein:

hrhegvficrgkedalvtk (SEQ ID NO. 569)
hegvficrgkedalvtk (SEQ ID NO. 570)
hsggnrgrgrggkrghgsgk (SEQ ID NO. 571)
krgngsgknvmveph (SEQ ID NO. 572)
krgngsgknvmvephrh (SEQ ID NO. 573)
kkmgqgenmkpgeqltlepyerdh (SEQ ID NO.574)
kmggenmkpgeqltlepyerdh (SEQ ID NO. 575)
HP1Hs-alpha protein:

haypedaenkeketak (SEQ ID NO. 576)
keanvkcpgiviafyeerltwh (SEQ ID NO. 577)
kvldrrvvkggveyllkwkgfseeh (SEQ ID NO. 578)
kgqveyllkwkgfseeh (SEQ ID NO. 579)

FM/Scl nucleolar protein:
ksevaagvkksglpsaerlenvifgphdesh (SEQ ID NO.580)
ksevaagvkksgplpsaerlenvifgph (SEQ ID NO. 581)
kaaeygkkaksetfrllhakniirpglk (SEQ ID NO'. 582)
kaaeygkkaksetfrilhak (SEQ ID NO. 583)
ksetfillhak (SEQ ID NO. 584)

hakniirpglk (SEQ ID NO. 585)

hmnlkiaeelpk (SEQ ID NO. 586)
hsldhllklycnvdsnk (SEQ ID NO. 587)
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kdrghtl kh (SEQ I D NO 591) ketcsekstnlh (SEQ E) NO
592) kteei sevkndaefgh (SEQ I D NO 593)

warewsiigenskndaef ghdsgf evrh (SEQ I D NO. 594) PCT/US2004/017936

kkyvr aeqkdr qhtI kh (SEQ I D NO 595) kyvraegkdrghtl kh
ﬁ 6&m§%qkdr gh (SEQ I D NO 597)
598) hhvé&m kkyvraegk (SEQ I D
NO 599) hv&m kkyvraegk (SEQ I D NO 600)
hhv&m kkyvraegkdrghtl kh (SEQ I D NO 601)

hv&m kkyvr aeqgkdr ght | kh (SE&’DMDZNO 602)
I kh E{ kakerl eak (SEQ

A DXE SO €
> . XS M [ e d 05)
hqer ndvcet hl hvvhtvaket csekst nI h ( SE Q | DNO. 606)
hger mdvcet hl hwht vaket csek (SEQ I DNO. 607)
hikierl et (SEEKITY BEQSBY NO. 608) htvaketcsek (SEQ I D NO

%ﬁ)aﬂ@@f&ﬁé@ B gtic (s£Q 10 NG 611)

% H§g¢(j< 5@ Q I D NO. 612)PASSI VE | MVUNI TY
In anot her errbodl ment of the invention,

|b@i¢ @tﬁth@EIQmNOQéB@i des may be used to generate
sed, for exanple to provide

anti.bo
tgglﬁlvm r?ﬁ{ﬁ\g}?%b% n an | n i vi dual . Passive i muni ty to
tlat%exs&\ﬂ@hdaeﬁghdsgféwmﬁm IDAEOt 594)ed by the met hod of

the invention to be tNé St i kely cause of future
i Keyviegekdrahike €3F QAR yg% obt ai ned by adni ni stering

ol RfaRshkR (S8 kD, 596)
kkyvraegkdrgh (SEQ ID NO. 597)
kyvraeqkdrght (SEQ ID NO. 598)
hhvfnmikkyvraegk (SEQ ID NO. 599)
hvfomlkkyvraegk (SEQ ID NO. 600)
hhvfnmikkyvraegkdrghtlkh (SEQ ID NO. 601)
hvinmlkkyvraeqkdrghtlkh (SEQ ID NO. 602)
hahfgkakerleakh (SEQ ID NO. 603)
hahfgkakerleak (SEQ ID NO. 604)
hfgkakerleak (SEQ ID NO. 605)
hgermdveethlhwhtvaketcsekstnlh (SEQ ID NO. 606)
hgermdvceththwhtvaketcsek (SEQ ID NO. 607)
hwhtvaketcsek (SEQ ID NO. 608)
htvaketcsek (SEQ ID NO. 609)
hlhwhtvaketcsek (SEQ ID NO. 610)
hmnvagngkwesdpsgtkteigtk (SEQ ID NO. 611)
hmnvgngkwesdpsgtk (SEQ ID NO. 612)
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sequences of the identified strain of influenza virus
to patients in need. Simlarly, passive imunity to

waoab@roieo3zay be obtai ned by adm ni stering anti BO@IUS3004/017936

Pl asnodi um f al ci parum Replikin(s). [0217] Various
é;ocedures known in the art may be used for the

SYd: IMMUNIEX: i bodies to Repl i ki n sequences. Such
bod' g,? ah&]ﬁ%llﬂu @ﬁlbealﬁne%i fNAL ihidhbRJ isoutdD Réﬁhﬁﬁa;bepudes

clon I meric, humanized, S|ngie chai n, Fab
rlﬁﬂ?}ﬁbdffﬂﬁﬁdS toa pehetata gnibndicsp vadelc sthybse nyedr&ey esqmrée 40 drovide

i brar Ant i.bodi e e Jinked t.o 2 t

pg@%yﬁ 1 méy B aE}el a]é/ﬁ(g}aLt &ssm%tn?lggl&]ltg tﬁx sgrltagf( gmﬂuenza
i@l St iR Omiethol Qs¥PIhB il @ftion tbhb@'ﬂheﬁlﬁiolst/ lhkélly a@enlof future
Furt heriore, conbi nati ons of anti bodies to different

iz | mﬁscttalys esyaliei oliteined d admanstemrg FHYodet ke dRyplikin

0218 d t h

AR St RO PRI IRR T S5rteH s SR
A Khﬁn@lﬂl?t {od ﬁia@inaanfe@'nbb nebtdined ny Ezammskmng antibodies to
peptides, including but not limted to rabbits, mce,

Rlagneodivmdalrimpnet R ss. [0219] Monocl onal anti bodi es

to Replikins may be prepared by using any technique

that provides for the production of antibody

[opiAcul esy an’Bhepmcbmbwld@vhum the artmody be ndetlddr the ptnbrblction of

q%géé1g$o$R%gﬁlgglrng§qlg%gl ga a tgtg)%iq%%lcluaﬁ @fl‘h g%ghc% hmRed to
ﬂ]% nﬁgﬁeﬂall g}gf@ﬁ#ggﬁ@ LERNNA YRndaK O 0kin %Ie é‘lllaln FQ@ Q‘ragments and

4:°72) "and the EB
fraphmitgpedca &y et Fab expll'dlsmmc libreay- Mnbbdlgs élyttalmjhnked to a
Cancer Therap

%f(gc&p)pp Grgen 1@@% r"f'llﬁ.‘fulg sy F%p é%ntﬁ)c e Hga% Fga s t : %1{1_]1ms]xered in

tgﬁértioﬁ Rt 'alﬁoﬂl'tl%ﬁal( Mot i JRRhetmait, condiBatiorkr &fTantibadies to
A, 81:6851-6855) or ot her t echni ques may

dnﬁ”em‘eﬂepmdlmsemmjabq: sdshipistere¢ Animgydibodesedkitakd for t he
production of single chain antibodies (US 4, 946, 778)
can be adapted to produce Replikin-specific single

[hegn antidp el Redi @RI aRabddigubaidug hosteinithal ot phadi sy be
of the i nvention are those that specifically bhind tQ

mmlmk@dw by eigissieor svidont BPPIEE inFPRERIOT e sOmAEREPD of Replikin
]g lﬁg OEXP ll.g(? l%%gli‘[ DOP lIIt%H bﬁé’l Cé: 9518 ﬁ 81' mammals.

: any o pep es 0 sérve 3 present

in an energing or re- energlng strain of |nfluenza

[\(/)IZEg]S andMgr?gecl)cl)nna?taln’gggdlgsf to Lljlephknrls may be prepared by using any
technique that provides for the production of antibody molecules. These include but
are not limited to the hybridoma technique originally described by Kohler and
Milstein, (Nature, 1975, 256:495-497), the human B-cell hybridoma technique
(Kosbor et al., 1983, Immunology Today, 4:72), and the EBV hybridoma technique
(Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-
96). In addition, techniques developed for the production of chimeric antibodies
(Morrisofl et al., 1984, Proc. Nat. Acad. Sci USA, 81:6851-6855) or other
techniques may be used. Alternatively, techniques described for the production of
single chain antibodies (US 4,946,778) can be adapted to produce Replikin-specific
single chain antibodies.
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anti bodi es are useful in the treatnent and/or
prevention of influenza. Simlarly, antibodies to any
weemlsilnoass present on mal aria anti gens and conbBChnalsS2@me17936
of such anti bodies are useful in the prevention and
treatment of malaria. [0221] Antibody fragnments which
contain binding sites for a Replikin nay be generated
OF nown 51%%‘1%19 "ti@ecful flﬁfboﬁ?é@ BPHR inhGbn bfeXBBRIthat specifically
|nc ude ut are'not limted to F(ab')2 fragnments which

buaTItobEepiﬂmd sepEndng qoammad o @e@gﬂesom r paigpeptidepefjnfluenza
nol e | es an

t hat
B PG 1 BT a0 oFRR AR Bl an
eErf BIHE NS re—@tlxlh%{rfgatstréﬁ%' B 1ﬁﬁﬂe1ﬁé priessSiafd dontiiastions eABuch
e generated (Huse et al, 1989, Science,
aBtGodi @7 Bre1@8 il in dhaltieatmend mnd/os rme@agyn iof dpflnezaat Sighlarly,

%&%ﬁ?ﬁo@ ?? nakf}’d% Pf? f%tgilpmtaﬁg a%ﬁ a%]drc%%blnatlons of such

aafbéhedte h&ﬁlﬂﬁﬁ@@ﬁ@%ﬂtiﬂm@ﬁﬂ @&aﬁmm bDﬂihalaﬂah urman
mal i gnancy regardl ess of cancer cell type (Figure 5),

and t hat th| s anti body binds to malignant cells

ardl ess
léf‘g‘ sence ?Pgﬁjﬁém %E?vn}qu ruc 13&52113 e%lgszggoungtlﬂﬁ may be
fRehesrdtbyl lmdmstecm@hu@nam eqnple, gucte fritgmants Tadde Bt are not
Popul ation_studi es have shown that ant.ina

lipitach ity (GO BRBBES NG CBhOF RIPGHS bmgﬂ“?fw‘l%%ml% of the
a\f@f'tlf)g L?zgl%’lecﬁ%g A" e F9b! gﬁleﬁi& frla B Karf ﬁénéehﬁﬁbedao%/ fe'dﬁmgg the

reg ncy o cancer | ncreases di t1onal two
cﬁiulﬁdlcehﬁégesajftthb Ghb’ ) 2nfragasds. veﬁtemmlaclo'u Feb ienpresgiony libraries

mal i gnan S been i ndent

Cs“éﬁ%ﬁ gwr%%ﬂ Somdsiin 1BFgnsneaelr SR 5o ol Bipia and
¥fen ﬁcétlgﬁ%khﬁ%oﬂf)ﬁéquaﬁrﬁdgﬁleh}sé Wwith feldegifaindpecigiclts i n
0 I stochem cally the anti body does not bind to

normal cells but selectively binds to (Figure 4a,b)

P2 X PP s L RBREP B 3y ndtiifon in

lﬁ{ﬂﬁdnblﬂgﬂgﬂaﬁc@ Qégrdﬁll&)é oF@¥BEeRIcell Q%qi e (R8s .5)t ahﬁlt tha(SthIS antibody
brain glioma, hematopoietic cel (1l eukem a), and

isndd ko sedlignenr eslls oiegtdtess i gcellnwpiegmfaﬁtm% bpi wpipiRgda By the

B eSS BRI APl e s drpncic

b ]:1' 4al Tapld E):rg@ﬁﬂ@(ﬂmétudlm héwenstoivgnthnit antimalignin antibody
ransformation an repllcatlo in _breast jn vivo
inetieateR sinf soaRpETabipRtiBdhlh R AdHEE With 8% Hofore SO i2 Hgh-risk

f%ﬂdﬁs? 3t 'tl?en frgaue'?ia/ . @Raer GRbkSSes. An additional two-fold or greater

antibody increase, which occurs in early malignancy, has been independently

confirmed with a sensitivity of 97% in breast cancers 1-10 mm in size. Shown to
localize preferentially in malignant cells in vivo, histochemically the antibody does
not bind to normal cells but selectively binds to (Figure 4a,b) and is highly cytotoxic
to transformed cells in vitro (Figure 4c-f). Since in these examples the same
antibody is bound by several cell types, that is, brain glioma, hematopoietic cells
(leukemia), and small cell carcinoma of lung, malignant Replikin class unity is again

demonstrated.
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(Figure 5). Antimalignin antibody concentration has

been shown to relate quantitatively to the survival of
woams@iogkat i ents, that is, the nore anti body, PO®US2004/017936

| onger the survival. Taken together, these results

(GBS R0l BRBL 4" AAELROS JR SORR o

s &&ﬁéaﬁ?§+&&se£@kﬂwiﬁhhl%aﬁ{ trhd¥iSiniabibhl Bfd FpSpaitEEnHRgast in
be useful in the control of replication, either
viotandeteyurns frhmssjeatast to aomapl vakiea yper eljminafipre o mghignant cells

assively the adm ni,styation . i - i ki
(]g‘ﬁ‘(‘ﬁeb 0 g#'e s ,%lgpag?mflh %Irl]t?thotdy oduc Ptg%tloo A 'h?fqb r|1% -%I Ilrlr:’r%llr? glnb $é Slate
qREARRIVE1PGRAS SurvEHESF ibicdrgiatiena thitds, thambodytibatigthe longer

lipids and the Iike, which are simlarly designed to
thearugevalt Heskmefsigettien thgse apsuite angapst thatantlRepildn gptHhodies may

enmbaodi nmept of the.jnv ' a i ni ;

SR THRaPES et Aob R T SeBSEARLAGY 8 Nepfaion

Apehieniaianlof €xp 9BaANE @ePofscomayrbe asdlapir fhiewentralyoteplication,

used to induce passive imunity in another indLvidu%

cttherarfichedly Pt RELBEIG RARIFKIISe aid YRSHIASer ¥ RASSVFLYy Dy the

aéﬁilﬁst?a%glne&t an'tiER«%ﬁﬁ%x o;mfb%ﬁi%g,n&nﬁy AR LUECH AN hd Y immune
ved by th

S0 can be achi injecting a recipi ent W
basedf @Eamd agatd, hoc ssfotr exangleprarbairydraResp lipids sd tralilsd, véich

i myuni zati on nmay be used taq.provide. i medi ate
f%ﬁ%F%@ﬂyéﬁﬂgﬁﬂﬁﬂ&F%ﬂ&ﬁ%ﬁgp@ﬂgSﬂ af¥en exposed to an
i nfectious organism Adm nistration of inmune serum or
prefornmed antibodies is routine and the skilled

[p224t i t i dmenothen embadiniant af cthe tinventiohe iIMBOA tSCBIN SERIAING

SRSl T RE R Rl R R PG5 one o
SRS ihsRARY b uBed 85 GIdNES padiARSthrmmifell ot iadiohiual or

as the glioma Replikin (SEQ ID NO : 1) "kagvafl hkk" or
anfnealh e paatiune sse@Raphy lh‘enac(ng;g(?tqrgl N} ;1.V139 a subject in need of

"h pogi vpak” . or. H,V. Rephikj : . o
BB tER oy ) PP B RSABER Byt
RéphAs@RIbodRR tb Bhé bEmss: Raslikine kasied inmuaonter ey be used
and/or emerging or re-energing Replikin(s). over a

tgi promidei wampdEpte cRroipgliondoy gl@t@lsa%qeﬂqveahgqlbgﬁgpsed to an
.concent L [ . - - .
RRGSRLGRLARD, Baghutf hipmbRSABSDecH il bt i
ohiend ead the gdtleepiactiiondr an roadily ascertain the amount of serum or

antibodies needed to achieve the desired effect.

SYNTHETIC REPLIKIN VACCINES (ACTIVE IMMUNITY)

[0225] Synthetic Replikin vaccines, based on Replikins such as the glioma
Replikin (SEQ ID NO.: 1) “kagvaflhkk” or the hepatitis C Replikin (SEQ ID NO.:
18) “hyppkpgcivpak”, or HIV Replikins 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 treatment can then be
effective. Similarly, a malaria vaccine, based on Replikins observed in Plasmodium
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effective. Simlarly, a malaria vaccine, based on
Repl i ki ns observed in Pl asnodi unfal ci parum mal ari a

wanovisgaos2on the nerozoite surface or wthin tRET/US2004/017936

par asi t ophor ous vacuol e, for exanple, can be used to
:@ nerate gtOtOXIC anti bodies.to ga ria..T%ﬁle 7. h
HRE el 2RSS BF HBIREERIth gUdicecEnp et thigPgpsitophorous

PRI KR cREANBNGRDelBed Y A % lsfa&é/cyftétbﬁlc%ﬁﬁé’die@ﬁb th#l@ria. Table
organi sms whi ch contai n these Replikins, to as short

Ashwevba r@lmmnofashpnsmngm sommqtlega)tf Renlikiaseenges iounertality

us t ner al ss, of the
lpigtd Y g PERRE WEVE APEG: Thstn AP RS Retse il Apteven
AniRbORIRS STHIE cOMEkhtidd KB béent foRng e dserese Refehédsl Phenomenon
structure, as in influenza and SARS viruses. There is

repandtanof g dupre of ohganisher Weahavecalne tfawd &) theteomay ype a
Q:rg %rg tgso %?e‘t/ SRARY: V?ea ﬁlsolﬂe%%g fR%ghlExﬂestrﬁ Tt nglﬁﬁ gjfg n7g and SARS

anged STfherB&§ a&buﬁ@a&fﬂ é\hﬁa@e Cthstemeai ia6en £ onsiaet b\}olutlonary and
projection, it would appear that if_ evol ut] onafy
mmuw@@reame& waheigmengengect o&ﬁﬁralétwowaqasmppf lepgg, of each

nd cgace
g BB L ARIonCBRGEBRRAEAS 1Y gRubl) i woud
éﬂpeaﬂoﬂh@ﬂ i€ etveldtibiey pedssured aredeahrdsvobdrebr kaad shertex FRuplibsts, with
possi bl e Replikin perm

th | ' .
dehimied highes BPTIRPIFAIOPR o sted¥ o Hafl 2, @2’ B geutkemia
g’aélSI g? 6By QH% '})9%]@&%&15 tﬁ&ﬁéﬁ&al i hwéig H ﬂt&e%ortest poss1ble

0 e %k Exanpl e bel ow i n deduced Repli ki
Réqidﬂd(m&érmmbd bﬁth@(ai‘goa]lthus waclBdsefloes B Replikkingdthahis six ammo acids

at ory. "h We _have. .t he t
b0 I e g, g vt HEb S e Bk O RGN s nple
I§é18\9 mn e&a&ewaﬂzmﬂdly ‘RRKMEY, takeD cbitalriRESDBYAR 18, and one
t hensel ves, and devised the resultant deduced

th}gatdx}f ")t OVesevabersdorer sw-tovepeak, ﬁ@@n ngpqaéqoﬂm hei, pemight

AL AT AR E R S5 s
fh@ﬂl@él'vésu and dbvisdiythe eédulthit déﬂuédﬂqmap’lﬁ@lsft@fusé A€ general vaccines.
Replikin, giving the potential for 'h' connection to

Th@@xRéhléﬂ@%/ whish evg . havige dedusedi Bag R@Eﬂmwlns/*) Kise therefore
rtnﬁ ?I}unlll k%b%{?ltan@ﬁg ?%)pea%vcg%]lﬁél th%r&)ﬁ SR Heﬁﬁgéﬁ%ﬁﬁ% required

shor eng S are c eaved to
fithe Replikis, gmng ibe putaties somd’ foonnqmes emtredoxomdrg)y aystems.

recognition i mmune cells), theref nost keI

Ehwélﬁws%%ia@tk%arp heAshBlely & b Fgaved r%ﬁga%lé@s brcaufgeof their
R
pepataiton ta and recognition by immune cells), therefore most likely to present
intact to immune—forming apparatuses in the orgamism to which they are
administered, and, because of their high k content, they are most likely to generate a
maximum immune response which mimics and may increase the maximum such
response which can be generated against short homologous high mortality Replikins.
Further, we have found that high % k Replikins generate the highest antibody
responses when administered to rabbits. These synthetic peptides, designed by us,
are designated as Universal synthetic epitopes, or “UTOPE”s , and the vaccines
based upon these UTOPEs, are designated “UVAX”s. UVAXs, deduced synthetic
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maxi mum i nmune response which mmcs and may increase
t he maxi mnum such response which can be generated

wageisngeosshort honol ogous high nortality Repli RCNAIS2004/017936

Further, we have found that high %k RepliKkins

generate the hj he t anti bod res onses en . .
VRGHHTGH BEB Pe s Pa Byieanes e éld%v @?aee“‘éw§ta@9 with more
sg&?ﬁcg "i&%hpi)ﬁ '\450011@'3 eoxd B&ep %E@lﬁeﬁs TR Y&ilowahg S8 tdx@inples of

s , and the vaccines based upon
dbmﬁsétﬁniﬁﬁian¢%ﬂéA%BS|gnated "UVAX"'s. UVAXs, deduced
used as sol e vacci

%ﬁ@#gmﬁﬁﬁmd wi th nore speci flrgeEcQ%I\ﬂp§

Ot DRV@eaes or other vaccines. The follow ng are
exanpl es of deduced UTOPEs and UVAXs: DEVI SED

SMNKHETIC REPLI KIN SEQ | D NO (UTOPE ORUAX) REckkhk

kkhkk 733 kkhkkk 734 khkkfck 735 kkkkkkh,;236
k 737 kkkkhkk 738 kkkhkkk 739 kkhl ckkk ;§
lidinkigkkk 741 hkkkkkk 742 [0226] Recogni n and/734

Repllkln peptides may be administered to a subject to

Ihklskle t he | mune system of the subject to pf7éuce
3§$%ggipllkln anti bodies. Generally, a 0.5 to;gbout 2
preferably a 1 ng dosage of each peptide is
admdkrhist ered to the subject to induce an i nmiig
res&onse. Subsequent dosages may be adninist d |f
[0227] The Replikin sequence structu 9

qa&gﬁggied wth the function of 739
kkhkkkk 740
khkkkkk 741
hkkkkkk 742
[0226] Recognin and/or Replikin peptides may be administered to a subject to

induce the immune system of the subject to produce anti-Replikin antibodies.
Generally, a 0.5 to about 2 mg dosage, preferably a 1 mg dosage of each peptide is
administered to the subject to induce an immune response. Subsequent dosages may

be administered if desired.

[0227] The Replikin sequence structure is associated with the function of
replication. Thus, whether the Replikins of this invention are used for targeting
sequences that contain Replikins for the purpose of diagnostic identification,
promoting replication, or inhibiting or attacking replication, for example, the

structure-function relationship of the Replikin is fundamental.
[0228] Tt is preferable to utilize only the specific Replikin structure when
seeking to induce antibodies that will recognize and attach to the Replikin fragment

and thereby cause destruction of the cell. Even though the larger protein sequence
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replication. Thus, whether the Replikins of this
invention are used for targeting sequences that

woanisainen3Repl i ki ns for the purpose of di agnost PCT/US2004/017936

identification, pronoting replication, or inhibiting

or attacking replication, for_ exanple, .th o .
a8yt B KOPWD Al 8% 1R 7S RAVIHE Bn LG %%%%Clﬁ&ﬁ@ﬁ?twnr g Vaccmes
| Li0248) hhie fafle@bEfOV APtV i | | ze only
%S]hﬁgqgég%gge?:p{:mﬁepl I ki n estaract ulée when seéki ng to i nduce
anti bodies that will recognize and attach to the

ikin fra t and thereby cause, destruGti of the
B’ e BRET Ghe PRoetaPyER Yy, Bt doh TR ARy et e
tHORWNLE Bl HRFdin 8SadddhRGth8 priof BHivaadih@ard S8tdcale Because
funttion,"” vaccines using the larger protein often .
they eref hideddorothqusy of thedfrfest thiretein pamenie. AlEhgolagger tpraten
resent inventors do not w.sh_ t . Si
PSS g PSRl 1l Dut e el s ot
AR GEduRE §%6%[fﬁ: AiBbaE edrindtoRe Rapsien tsheytus eshdsadngmist bee of
use of the |arger Tprotei n sequence. The |l arger protein .
thesqutadial pRitapeabITeagsessR 0 pthep ,eglt@mstvblﬁgg the larger protein

réflﬂ’gld %%J)T fegéj glﬁtﬁli egg@%/e@? %rﬁlaﬁgﬁ ld? ’Qﬁtgfr;bglﬁégacb tﬁ@ﬁe}%}ﬂgﬂc §¥ "flooding"

ormati on I’ Kin structur
thé uahluie cyuipn ivith ioREevaht dtgseic pdtmatitthal mep pteepes theTReplikin

piigeonen o IR BldouarRmPRRa? L 781 S P B Webster
&t RE. FaRkLKIDES, P3’4:2i§-'59,0Pb_7%9;Iiléliéﬁn%mm,emw% m:n%i-hzz (1998)

I rrel’'evant “antigenic stinuli that may preenpt the
Be pldidcissiantf hsnscll-Beeyn phgnomansb sif entigdRiGpyimacy whereby the
| munol ., 97(2):177-183. (1966);, and Webster et al J.
it RRgce ot pisacnied 8! 1p0g8 A F L s TG SYEe NBpEny
p%ﬁvdalﬂ%ﬂ"'gf%%&l%g Bte hide Aok SeHES MR Iothd HepRld chitepan are
P

enonenon of antigenic prinmacy whereby thé tirst

pepsisit s oopsipsSuiearahs reveghis b S dvirmisien
. : | |
N R

tffork PR ARy bihBBepitopes fiofn BHRAIrpAtisth 8asRAt thé Rieplilkin idnot pre-
vaccine fornulation, it is inportant to present the

crapted bt lodapd indirnyelegierd mendke i mmune system first,
before presenting other epitopes fromthe organi smso
that the Replikin is not preenpted but | odged in

fopzwinol ogitealforEnhyef 0adodihe 4 asmReplikinodpitape may allow
antibody to a non-Replikin epifope y .al l.ow hj ndi nsg
hipdipg do dbe cell it nebmeprssady dpad ip PdhadsRctigh| 1he presence of

sqgl%{lfréic'tdieg@s" Lhe Ry esensiti 8F malaria proteins is another aspect of this
ability of other epitopes to interfere with binding of effective anti-Replikin
antibodies, since the decoy epitopes have many lysine residues, but no histidine
residues. Thus, decoy epitopes may bind anti-Replikin antibodies, but may keep the
antibodies away from histidine-bound respiratory enzymes. Treatment may
therefore be most efficacious in two stages: 1) proteases to hydrolyze decoys, then;

2) anti-Replikin antibodies or other anti-Replikin agents.

[0231] It is well known in the art that in the course of antibody production
against a "foreign" protein, the protein is first hydrolyzed into smaller fragments.
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structural "decoys" on the Ctermni of malaria

proteins is another aspect of this ability of other
weptsopes2to i nterfere with binding of effecti veT/US2004/017936

anti-Replikin antibodi es, since the decoy epitopes

Uhﬁa%/}g %’gg%ls{l,‘ly Zzlﬁ?l’[e rlgglf%)gisam)lﬁosné {)) Itlé]rlhétﬁ‘{n?ci( Qgidg ea%ei gé‘lgc?ed for
g@hﬁémorpuﬁh{{@)if 19811 Jseo AR tprbeR @@es&ymyreém@m Replikin-
Stl ne- bound reSplratory enzymnes. Treat nent nma

cbﬁemﬂfgaﬁ@b@tmstl Refplikinearitibadics ikl wet be pigdycedy )In this regard,

b onigarias gt Rgeigp GE RH ieSABR bl @{xotfg%]? bdnfildacids
ﬁﬁjt sirtt8 BYind Rsilies A€ kndwidto bifid té‘lﬁleﬁfbwrﬁ:@ of anti body

production agai nst ‘a "foreign" protein, the proteinis
first hydrolyzed into smaller fragnents. Usually

t ¢ _ ly
@é@? ;nee |n e@}llégﬁr}fl%?‘en g@% k{n ds@qﬁ‘%%ﬁ% (}?ﬁot%nta?#agtnoMﬁ?dlﬁ& fedRtue.
Hivilied ¥sh&yueitlpinRbbiegiim bﬁﬂﬁg toatdeesatdrs.i hus, an antibody that

Repl i ki ncont ai ni ng fragnents, anti-Repliki
squﬁchUtremwe@dh 1k 11? ﬁeqqﬁnge p%larWtetgq If;he{nge aorfltnllzgz%glealtmg or

oL LSS Eﬁen Oel} AL HRAP K RRS1IGANE Abthtbd) SIsN&eh ev§1't}g WEH-malignin
BRI i

I X 10 ten am no s apart, since lysine
ahEbodiyeicll & porhaps the nbosh «tytod:om ahti-amesr apiixsh] yet described,
Furthernore, Replikin sequences contain at |east one
beingraciyea nieagrameren§elti dine is frequently invol ved in
bi nding to redox centers. Thus, an antibody that
specifically recognizes a Replikin sequence has a
[b233er cliaros thé reasany thathvaasesditgelod oy ridg at reticear| PTOtem

whi ¢ch Repl
et h e SRRt RS R 2 B e Hlg p povieine
YOl h%alﬂ?tthe GRRGSS (ABh IB0MYt Yed rEREE riabsifle vﬂﬁd:}n Glas been
active at picograms per cell. [0233] One of th

demelopersagainst theaCBl pecdeigior derge degroviky a5ths Wk PHO&EH’P)a%S that the

rot n .an f d
ey et Beiegh s gt R e B EBRRkes o the
Jjﬁlkﬁisslﬁ% ot e pasiubedt Raptkime take iac cbeme plftihlnlcdfd ha%at is,
been devel oped agai nst_the VPI protel n or

sbgmepitepcefothdichupReplising pigsens 1 i lars el fagments may
bod es v, t 0 S

TR HTARIE AR RSP Sl gy iy wore
herr bl@éaﬁﬁbl dechydReapsdis kbt Iasgdmmiem@qﬂmees mtostnglémt seqivaces for
is, either epitopes other_ than pl | Ki

RIAGESPIAE GRProgeR dit Ofilﬂéé‘?ﬁéﬁf w 8P?Ye?€ ?geé’:h&}% Fucture
thgt i @?es@ﬂte RYTBRAOR kiR | b&qﬁ't%o%kﬂ@(fﬂe hfint eekidiR 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.

[0234] Particularly preferred peptides - for example - 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 which are present ina

strain of influenza virus shown to have the highest increase in concentration of
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and/ or because the hydrolysis of |arger protein
sequences into smaller sequences for processing to
wonrodweerdant i bodi es results in | oss of integri PgTOK20MP17936

Replikin structure that is present, e.g., the Replikin

s cut in tw and/or the histi.di ue is lost in
Rtk ariBiyR AR Sbea Ryt e ar R oEg g s *Siy et =
Eﬂ:?%m Qfraidn Bid Bctda¥e iy R%ﬁhlﬂﬁ dofchfraRbR %‘#@f@f&bl}l B&urs over a

i n sequences, and no other epitopé, shoul

plﬂﬂedﬂ ofigt ledsealvart sixneontBeto @ayept, ereferablycd ilopst di’rout FVEO years or

i nvent.i on ca ed usi ng any ,one

R PR S Ay HPRE T ah Sy RE AR DE s Piiferred Reptikin
Eﬁ&&%f h@llﬁ%ﬁfrﬁﬁbniaoﬁ%ﬁ] vadaink 4! Hﬁfsé Replikine ob&gved to "re-
peptides - for exanple - an influenza vaccine incl ude

e{@pga"cbéf@r habsdrae drdve dhe Bemegalutinae eming agid seawaise feigone or

ver a period of one or nore years, preferably about
’?ﬂ?é@ Jears or nore, and/or which are present in a
strain of influenza virus shown to have the highest
i ncrease in concentration of Replikins relative to,
[02341]i ki n ThenRentikiat insptides Gfhée i iRVeniionz aalgng y@r I various
A ?n W2ns Grdd adm st L%art%' 5‘ ﬁ eEt‘g ﬂ}efe;qﬂ) 'b@/cf Fase 1ﬁtfhmuscular

& doncen ion occurs-over a period

1ﬂ]fectadn | igasidenho® Lﬂtmmlacte nﬁhntﬂ&nmrm eyseaerye@ﬁ thep sefjestatol produce
at | east about .two_ years nor e, .and r.ef er abl

anfibedics fr ke Rfﬁfaﬁies Genery dhe Areg of wepr Sris if & fange of from
BeR 1K1 'h ‘31?51 Oﬂﬁ% Pr%?erélﬂy AMobiNid %?%aa%luf YSmg, and most

vacci ne ose Repl Tki ns observed reenmer ge
;ﬂéikﬂibl}alab@hsﬁih(;% fa @ebvuthz0thegagdhetskiled amcm»o@m c@n readily

; g“g’i"f e ggia%g e%f}%{, é‘Hﬁ[’Brn oF é{og?ﬁ;g gl?ze%g%d \-I}-g re}]arg e Kl Metfective

1E&ﬂﬂer}@§p'oﬁ£b$ are administered to a subj ect, preferably
.V. or intramuscular injection, in order to

stlnulate the i mune system of the subject to produce

gﬂ“ ST AR SBRA R, ERRG LT RSO SEORGR0 a8lprpenn

eferably about 10 ng to about 1 ny, and m)st
preferabgé@about 50 ng to about 500 1% The skil |l ed
[023@t i t | Jiver alility rte ameasire) caRiRieely e dehyspemc antibody

BARREC 5P R85° 0 A RS OO B s

ﬁ%ﬁeﬁﬂgﬁﬁé@)n@(ﬂ)ﬁﬁﬁhh?ﬂnﬁf WAGHINESsponse months or years later can be

measured.

Zﬂ. 2

ADJUVANTS

[0237] Various adjuvants may be used to enhance the immunological
response, depending on the host species, including but not limited to Freund’s
(complete and incomplete), mineral gels, such as aluminum hydroxide, surface
active substances such as lysolecithin, pluronic polg/ols, polyanions, peptides, oil
emulsions, key limpet hemocyanin, dintrophenol, and potentially useful human
adjuvants such as BCG and Corynebacterium parvum. In addition to the use of
synthetic UTOPEs as vaccines in themselves, UTOPEs can be used as adjuvants to
other Replikin vaccines and to non-Replikin vaccines.
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[0236] The ability to neasure quantitatively the early
speci fic antibody response in days or a few weeks to a

weemisidoa32zvacci ne is a nmajor practical advant ageTm$en4/017936

ot her vaccines for which only a clinical response
nmonths or years later can be neasured. ADJUVANTS
[0237] Various adjuvants may be used to enhance the

m@”ﬁ ' ' the h i
I NC @%g%Emﬁ@%QmEg' ng on the host species,

not limted to Freund's (conplete and |
[Dlﬁ&f)n'pl eReplikimEAair RPeA snayshavh agwumdler of wagmion/be diggaesis of
urface actiyve supstances such I | ecithi o s .
St Fopaestny Sinan gty BtRE L Kigpicn spgoding
Jg@ﬂ[t. | FSPSlanpes ORI nudlédtide aphgmobs maRthepmed it itgbtiflization

seful human adj uvants such as BCG and Corynebacteriuym ,
aesayy ofibiopsicd dighus arblped,teg, Seithen ogWarter analysepmaclyding in
vaccines |.n thensel ves b - em i
SRRl By SR oy B T S0 cngmiom 1 o

kol 1 ki fn ¥EfinResital shhREPor Kk MnPpldCLIEOTIrB¥ent invention also
SEQJ%?@ES [02389 _Replikin %NA or. RNA na av numer
c;@n;eméges sits cRetagiieg Fpbadiest SRIPHiSA B PR Bl ﬁﬁlglﬂ??% at are
i nf ection w j o [ : I ik
L B D R ST AR TR s
&Y eHC aatiseaye)b ehatl Siegbridiveh gheci fikiaflgt oo asgrybIr oReplikin, and

i opsi ed tissue_or blood, e,qg.,.Southern or Northern
aRHanBIs, Saio T P TSR HARP: SR s says {0
di agnose the presence of a particular organismin a

ti ssue sanple or an environnental sanple, for exanple.
[0b39]pr esexito | withint ithn smbpo aothenpvertios kia pligoribonucleotide

FREPTICRT e A Lioa, s A ik Db PTERPAFS B sibogymes thet

fRLESEStinhiBlt (EORhRIAH AL MREPIRINC oRedcd it RatHiesg GFaXAe Both
or antisense) that hybridize specifically to a

zpmgt/:nsem afe PINAinmleenhes andtribommnps/may Re Pewpsras i @pysmethod
and/ or reagents needed f.or .di agnosj s. :
l\\’,&qv‘m ]ﬂ_t{“h%‘% S@%%gannﬁeﬁgo]]e%l{}%sn algé)%slg rogpérg'%g%to%l wide variety of
Al @orIRIVElastd 46jeeqUaasEsed bhatitibme|cud ecailyidennme the
RNA and DNA nol ecul es and ribozynes that function ho
bashidvice of debiveryankhaueh ganepllRep qridiy-degyery is routine. The dosage

I i als& %g(tiﬁl}lf Mg, Both

[0240] Particularly preferred antisense nucleic acid molecules are those that
are complementary to a Replikin sequence contained in a mRNA encoding, for
example, an influenza virus polypeptide, wherein the Replikin sequence comprises
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 a Replikin present in the coding strand of the gene or to
the mRNA encoding the influenza virus hemagglutinin protein, wherein the
antisense nucleic acid molecule is complementary to a nucleotide sequence encoding
a Replikin that has been demonstrated to be conserved over a period of six months to
one or more years and/or which are present in a strain of influenza virus shown to
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anti sense RNA and DNA nol ecul es and ri bozynmes may be
prepared by any nethod known in the art. The antisense

woub@smaoss can be incorporated into a w de var pergsefo4/017936

vectors for delivery to a subject. The skilled
racti.tioner. can readil etermne th st.. rout

b i S ot geme bt Reyhing fofahve; o Keplikin igptiagon in

StR&t {TRienZ QirdO SRARs 2TRY rlhcﬂe§seains RepEiddi ohcentration preferably

ascertainable. [0240] Particularly preferred anti sense
ongutseperazingrind| efcal dsssix tivodhs, tneferallye about one year, most

co to,a I kin Sequence contained in a
Wﬁ%g?biﬁng%odﬁ?ﬂéo Of %‘Feeéﬁélrﬁp‘?fé“ ™8n i nfl uenza virus
pol ypepti de, wherein the Replikin sequence conprises

from7 to about 50 ami no acids including (1) at | east
[0R41] ysi rsmilady.cansiseuse amelgiosaotd meplecitesrtaal ¥ compiapaniary to

xpgg\fﬁg Sléos)éstﬁgte e cg{lﬁﬁlggaeéé}y ?}l lymA ?ée}lglo%hgtﬁa%bg%l Replikins

nefrRidees Rapiekia @quﬁeﬁﬂé ef fusl Bic aait SOmiae autids iddhading (1) at
are conplenentary to _a Replikin present in the coding
lsest gne lmnetn%d@%i%@a@fi SP"otOttﬁ’é resfUss SivEbaisFyndHesine residte; (2)
étq‘%dsy&{éz}ﬁsﬁ/dlﬁ %sﬁﬁgaagl l(ﬁ%%lt%?ﬁ B%ol ﬁh@ resmeéE eMbré Bf‘eferred are

I sense nuc el c acil ecu onpl enentaryt
alictree tnudieicsailiaobeukes tiod Iamgcm}Rembmhrmtotthabodhag slnﬂﬂhof the
dem)nstrat to be_.conserved over a period of six
SRR the Adiooipe apEArE iy RS ch are present
in a strain of influenza virus shown tohave an
increase in concentration of Replikins relative to
BEAGNOSTOAPPRTCANIONS n ot her influenza virus

The increase.in entratio

QPR oI Geetiogh 8 GHP PG o) ol g disease virs,

R Raf AFEESRRADYYuRBepHtitR BaPel HIVDSHusiAReidbhy malignant
about two or three years or nore. [0241] Simlarly,

celltsi sdemtiBedrohstituerd cReplikinseersl vsefglhay vaeenes, and also may be
nta t o ,/RNA .t hose hat are._c I ar
Iéseﬁglka E&S‘E‘Sﬁ F]Oé S}gg{l%ﬁnlc 2 PUBOSES For exa ni% eoqg@c{ oYleétgd for

i Kins co

fReRkisking B8 BeNkeccabd fion Bbmtattatibe wf &@alﬂﬁlhﬁlosmﬁl #sHIV, by
including (1) at |east one lysine residue | ocated six
seeeanang fos Shaibrssence onBerikias showy 49 he specdfiel {rg; the synigination
+§%§gmone ﬁ' Sts'cﬂale p}glrgr (ﬁéghklﬁn dirfchiredt sﬂe@ﬂﬁt £§70 gartlcular

§ine resid e rred are anti'sense nuclelc
mhdiogﬁﬁhleﬁgdrﬁ}ﬁn ldads to&h&gmt‘m Heteetivinasfithé orghhliemcadiodyg tissue or
strand of the gene or to the nRNA encoding a protein
wrthe FaviroREIesti a. DI AGNOSTI C APPLI CATI ONS

REPLIKIN STIMULATION OF GROWTH

[0243] In another embodiment of the invention, Replikin structures are used to
increase the replication rate of cells, tissues or organs. A method is available to
increase replication rates by the addition of specific Replikin structures for other
cells, tissues or organs that it is desired to replicate more rapidly, together with or
without appropriate stimulae to cell division know in the art for said cells, tissues or
organs to increase the rate of replication and yield. This may be accomplished, for

example, by methods known in the art, by modifying or transforming a gene
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[0242] For organi sns such as di atom pl ankton, foot and

mout h di sease virus, tomato |eaf curl gem ni virus,
waep&toiedss B and C, H 'V, influenza virus and neCTgs2004/017936

cells, identified constituent Replikins are useful as

vacci nes, and al so_. be .usef ul | . d Lo
ol SEA 08 Pt or plsS oy EaR Tl st pESRE A3 fon apgtion in
fhe @Ratius ivARSatTBAs bR REfIR@Naehchae. cont ani nation of
organi snms, such as H'V, by screening for the presence
of Replikins shown to be specific for the

am nat i on..qr gani Clreeni f Lk
(PP ur B8 RS FRRCF B ° frfEhy RRbn sk, e Tsed o
iRireaBithaNdptiRaisort Of diagins! | Thedptesstt iioventibn tdemonstpaes St in
in body tissue or in the envi rﬁnmsnt. REPLI KI derics i
igfuanE ATUENIFe R HILTF25eS] TaPHCA B ﬁ%PCléWﬂow}t\%eeH egics 18
t he. i nv I | Ki r ar the
G E st PlcSh Bl (R iR e tfiadedy duc o 1)
redppanancefoipaitivadariRepiiliai strabluecst whichovera peesemph ipravidusryears,
rates by the addi tdgg of specific Relﬁ(i{i k'#nbsil{ uct ur es of
b vhésniaen @esapreard & g Op AQIE GRS ARUPT P4 DY dhydrpepiagce
e ﬁ%ﬂikilg SR B! &L Midon, HPBRIRRIR Mlikhs OfepWitidhditthe same
appropriate stinulae to cell division knowin the art
Heplikainda silglesprotdis soass.oFughegafETQRES puy bageed tvestiaylation
of replication and iﬁi el d. Thi 8,08 be acconpl i shed,
FOV el oy @AY Oh i HETGEs® WIP’EHOE{W?%W‘F' by nodi fyi ng
or transform ng a geneencoding for or associated with

a protein or enzyme having a replication function jn
[0245]or gadites thiet preseut [leesfion meovdes metheds tandcsarositions for

[0244 n anot her aspec f & lLav [ b bl
A e L T
RITBRAI SFBnisthh eaPbe &eFdted fViahibitasplitanon st nay egatismt Rieplikins

i nfluenza virus, for exanple, increased re)g)l [ ciatigcgg. ¢
casdecised dnoieass thprepdigpiean pleany IgIHR e JOLFYITA HAFRACEED ©

concentrat i f I ki The: .Lincr e i : :
e S S MR TG, st are e £PRe 1o TR in the
Wbl & eaweeeinre e tforl exapipdyi yumicyeasing  thd aonoshiratfort (member of
di sappeared for qne. or m)f%le years; and/or .2% by the
RenhkarsAin9anino aeid residieskotmny saptseta SBAL oL fiSS-addi t i on,

in malaria Replikins, repetition of the sane Replikin

in a single protein occurs. Further, UTOPEs can be

[0346] t 0 SAd anubaipde) igthediyzekatin stiageef i eatalpss isolated from
Increase repli atiogtof r

immature seeds was observed to con aig%}rx]ei tsoﬁ%Wing different Replikins within the
491 amino acid sequence of the protein:
kfpdvihafkpnprsh (SEQ ID NO. 638)
kfpdvihafk (SEQ ID NO. 639)
karyvkfhwk (SEQ ID NO.640)
hpkvspelraiwvnylsqedeslgvkianlnvk (SEQ ID NO. 641)
katihkqndfk (SEQ ID NO. 642)
happtpitprpvvgrrgkatihkqndfk (SEQ ID NO.643)
kfrpsssfdtkitttnagapvwndnealtvgprgpilledyhliekvah (SEQ ID NO. 644)
kfrpsssfdtkttttnagapvwndnealtvgprgpilledyn (SEQ ID NO. 645)
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[ 0245] Thus, the present invention provides nethods
and conpositions for increasing the replication of
wonrgamienss. Simlarly, in the manner that Repl PRTAS201#/017936
di fferent organi sns can be targeted to inhibit
| i cation of any or jsm Rep I Kins can be
&]ease Tihye Ye‘b‘in?%%g@ﬂmﬁ?t &HR§ © feehRiayEs v ‘gi]‘ﬂ?ﬁfnem the
& qfy EBI:IC%H'[I‘ jorl bP Rep ﬁﬁhzs%’ucﬁl?& WhERbrAhRRS sudh 'a§rﬂt 08 crop
critica eed |ng l'arge popul ations in the worl
flant, by berprcoasset], Wioch mﬁtrpmmotebycmmdealshqagon loé the organism.
concentr at,i on (nu i kKins/ 10
S cramals g Aol feBloR Farsesy ke dae ReBBiy idegtified
MIvEXRMPliR: Ofﬁatﬁﬁvegﬂtéﬁscs 3the/By ThetRobdd WEI kin6®. in the art will
catdl ase isolated frominmature seeds was observed to
rombte thistdngarfisphls gewlivgtion.f f erent Replikins within the
491 amino acid sequence of the protein:
kf pdvi haf kpnprsh (SEQ I D NO. 638) kf pdvi haf k ( SEQ
l:? g 63@1m|ﬂ§ﬂ%’ Vilkf iAWV E SERR Fl‘o'NQl @4@ryza sativa (japonica cultivar
kvspekai wnyl sgedesl ngI an vk (SEQ ID NO 641)
xfaup)hﬂwqrfdﬂwmgétgphbnwer@

happt o kgndf k (SEQ I D NO. 643)
kfrps lgé?g{q%?@tﬁ‘ﬁg%ap{/}m eal tvgprgpi | | edyhl i ekvah ( SEQ
| D NQuikGAfk (REQUISSNDIbAR) t t nagapvwndneal rvgpr gpi | | edyn

(SEQ ID NO 645 0247 Thus by using reconbi nant gene
cl oni fiyeidkd Akl W wn in the art, the

conce}ﬂhk(gctf%ooﬁ%g%@@ ant éstd;uctur_es in an orga_ni sm

such ‘as n be increased, which

wi || hwfozﬁbﬂvﬂrsﬂfqmdq@ﬁ“qrhvgmgqﬁh&tbkihdmmdim (SEQaI Nf. 651)
For exanple, inserti addj t ] i Kid sequences,
li ke k%@lﬁélﬁfrﬁﬁ’sﬁlgﬁ?@g%"?‘g agh(@%{g\}ﬁ%’b %%ozn Jthe Oryza
sati v @Uﬁsr Iped!l gdyow i n the art
Wil | ﬁl’%ﬁf g%rgagfsé{%hgrﬁ#gpgepl |?at |jgn [ 0248]

Si mi I]apgglfquvyryg@dmm@@%ﬂbm 54) Oryza sativa

(japonica cultivar group), the follow ng Replikins
were found: kvkahfgkh (SEQ I D NO. 647) kvkahfqgk (SEQ

[5@4910- 648} ther, for aspartic proteinase oryzasin 1 precursor protein, the
following Replikins were found:

khgvsagik (SEQ ID NO.655)

htvfdygkmrvgfak (SEQ ID NO. 657)

hsryksggsstygkngk (SEQ ID NO. 658)

[0250] Similarly, in the MADS-box protein FDRMADS3 transcription factor
of Oryza sativa (indica cultivar-group), the following Replikins were found:
kgeamvlkqeinllgkglryiygnraneh (SEQ ID NO. 659)
kqeinllgkglryiygnraneh (SEQ ID NO. 660)
kskegmlkaaneilqekiveqnglidvgmmvadqgngh (SEQ ID NO.661)
kaaneilgekiveqnglidvgmmvadqggngh (SEQ ID NO. 662)
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kdyei dkddl i h (SEQ I D NO. 648) hnkqcf af cavfpk (SEQ I D
NO. 650)

wavboswiense st f gnvkqi gsi f gr kvyryggsdvtt ski hdl m i dCamis2004/017936

( SEQ I D I\IO 651) kqgi gsi fgrkvrygpsdvtt ski hdl mhdl avh

hB1Tes3 653) kfa}l@f »flﬁ&mgbéq&yﬁ%ﬁ R 4@%@%@@5&@?&

dbad ?rotgé’é'et Nefitigdfr faﬁﬁl%ifa Mﬁ&h@ﬁ@ﬂi(ﬁi) n ﬁﬁefo‘%y/ﬁ?gs R@?ﬂ-kms were

precursor protern, the ' owi ng Réplikins were found
fktnglrsagi k (SEQ | D NO. 655) htvfdygknrvgfak (SEQ I D NO

657) .hsryksqgq Q E) NO 658) [0250]

Si m 1 ?a%wgﬂﬁ?ﬁ%ﬂﬁf&%é prot ei n FDRVADS3
tranqglglhﬂdlplg}vfe@lﬁt(%(qu ¥%a) sativa (indica

cul ti Varmghlﬁﬁﬁﬁ the follow ng Replikins were found:

k gearklkig KBINQi §&ir aneh (SEQ | D NO. 659)

igﬁégﬁﬁl%g%?%%ﬂé@w %ﬁ %%lfévé%%ﬁ%ﬁgﬁ% !} SEQ 1 D NO 661)

k aaneaial ki gangehdgnSEadmINgh 66BEQ | D NO. 662) [ 0251]
Simlarl é in LONI MAI ZE ( ATP-bi ndi ng redox associ at ed
gv.

Hy dr difuistegvicdeadireh PR ERNEV. 4aR)t i gene fanily;

M ¢ OSRAELBaad DEL G QUSRI o o ap 1 ound:
NO. 6@dsikvhiiiafitv bl SEGK (SEQID NiB5Y70)

kt sl assj akal nrkfl risl deadi rgh (SEQ I D NO. 666)
kal nriRriskatelvede %g%% BEQ 1D NO 667)

kfirig Rk

kvr s§§g%%%ﬁﬁ?ﬂ‘ﬁgfévgeku t%%%‘gﬁéé%éﬂi (%34 b no 669)

hi quv»ggsdvned;skk[«’ztkggk@ﬁ&szdk(S(EﬁE@ IND.N@3) 670)
kvggsavesskqdtkngkepih (SEQ ID NO. 674)

kqdtkngkepihwhskgvaaralh (SEQ ID NO. 675)
kqdtkngkepih (SEQ ID NO. 676)

[0252] Similarly, for Glyceraldehyde 3-phospate dehydrogenase A, a
chloroplast precursor, the following Replikins are found:
hrdlrraraaalnivptstgaakavslvlpnik (SEQ ID NO. 677)
kvlddgkfgiikgtmttth (SEQ ID NO. 678)
higagakkvlitapgk (SEQ ID NO. 679)
hgrgdaspldviaindtggvkqashllk (SEQ ID NO. 680)
kqashllk (SEQ ID NO. 710)

[0253] Further, examples of rust resistance-like protein RP1-4 (Zea mays)
found include the following Replikins:
kvrrvlskdysslkqlmtimmdddiskhigiiesgleeredkvwmkeniik (SEQ ID NO. 681)
kvrrvlskdysslkqlmtimmdddiskh (SEQ ID NO. 682)
hiqiiesgleeredkvwmkeniik (SEQ ID NO.683)
hdlreniimkaddlask (SEQ ID NO. 684)
hvgnlenvigkdealask (SEQ ID NO. 685)
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kvrl skatel vdrh (SEQ I D NO 671)
kvggsavesskqgdt kngkepi hwhskgvaaral h (SEQ I D NO. 672)

wavoggasssskqdt kngkepi hwh (SEQ I D NO. 673) PCT/US2004/017936

kvggsavesskqdt kngkepi h (SEQ | DNO. 674)

kqdt kngkepi skgv NO. 675) kqgdtkngkepi h
( SEQ i9emeird %ﬂgﬁggégﬁ‘aé&%&ﬁ%} for 4 ycgral dghyge
3- ph ﬁqﬂ@f%%%gﬂ?gﬁ@%@@’pl oropl ast precursor,

t he fof1Tow ng Kins are o
li r dl klyBsdiadilewssph g drak bvSEQ BhNO. 6880 | D NO. 677)

( SEQ 116 Rt g iy O i LI T PR 'ste?f?é
NO. 61%”115 S8 v lrgyli\@EcZiJﬁNd)@@] Furt her,

exanpl es 0 rust res?@g’ance- rotein RP1-4 (Zea
nays)hlqkiq;lngmwﬁrimlkdetﬂshésﬁ@mm r@lepI i ki ns:

kvrrv] sk sIk gi i esgl eer edkvwrkeni i k
( SEQ W%%@ sl kgl nt | mdddi skh (SEQ I D
NO.  6@3kv 1g1 S mp]roa@b en| ik (SEQ I D NO 683)

hdl reni i add ( SE NO. 684) hvgnl envi gkdeal ask
( SEQ hlmmfé%yW(q@ﬁg NG 16846) ggsl h (SEQ I D NO. 686)

tﬁsly‘ljll(sh:lﬁ% ?Hﬁé\rssengnﬁﬁﬁ |I|l3 (NgEQ6ISZ)) NO. 688)

glsgl Ilﬁrdilglréy@q”ﬂlﬂﬂlawlkhl(sBQrmIN@yMi pni gk (SEQ I D NO.
) q mver | pnkvenl skryl rgyk ( E&%‘(lgtl)DNl\?O 66997()))

hi gl 1% Hjﬁxkéﬂ wHkgdArdakriegeripdieyl sgomesly
hnsnkﬁﬁ#@%&ﬁhﬁmﬁ@@dﬁ)%. 6@%)2) kl pkvgel kh (SEQ I D NO.

°%9 klgdtaeeiakrlgqclaakvlgsrmerrkdiaewkaadvwieksh (SEQ ID NO. 699)
kvlgsrmerrkdiaewkaadvwfeksh (SEQ ID NO. 700)
kdiaewkaadvwfeksh (SEQ ID NO. 701)
kaadvwfeksh (SEQ ID NO. 702)
hvptttslptskvfgmsdrdrivkfligktttaeasstk (SEQ ID NO. 703)
kailteakqlrdllglph (SEQ ID NO. 704)
kakaksgkgpllredessstattvmkpth (SEQ ID NO. 705)
ksphrgkleswlrrlkeafydaedlldeh (SEQ ID NO. 706)
ksphrgkleswlrrlk (SEQ ID NO. 707)
hrgkleswlrrlk (SEQ ID NO. 708)

ksphrgk (SEQ ID NO. 709)

[0254] " As discussed previously, the Replikin in wheat ubiquitin activating
enzyme E (SEQ ID Nos. 614-616) is conserved. This conservation of Replikin
structure provides reliable targets for stimulation of plant growth.

[0255] The close relationship of Replikins to redox enzymes is also clearly
indicated in this structure in wheat. Thus, this wheat ubiquitin activating enzyme E

activates ubiquitin by first adenylating with ATP its carboxy-terminal glycine
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hl svrvesngkhkei i yk (SEQ I D NO 694) khkeiiyk (SEQ ID

NO. 695) klrdilgesqgkfllvlidlalfkh (SEQ ID NO 696)
woaabesgaeiskdgl | r nkl gdt aeei akr | gqcpl aakvl gsr ncr r RCT/BEEYOUMD1 7936

NO. 697) hafsgaei kdgllrnk (SEQ ID NO 698)

Kl dt aeei akr | gqgcl aakvl gsrnerrkdi aewkaadvwf gksh |
tRge gigs%rnhplflna g ierigyotacdr %@wﬁe @cmi@me/ <P e in

UEgYh

sﬁ%’g? EQID
ﬂﬁg v\gltg' lélﬁg%l q[gﬁélrl v@?#éﬁ?%eﬁést (SEQ
I D NO 703) kal I teakql rdI | gl ph (SEQ ID NO 704)

GBS S 3o ATHBLESERH Br e Bhin o et
éféDQHEQ b b |l S50 IR MIATWRLbbalss s bdssREQ P700

ksphrgk (SEQ I D NO 709)

cdhilc:ropllso}ébd ppcepwtolmsAy (Psdid) Q@IB)klsnlatqd ﬁr,hma realcblcduﬂnﬂsﬁ rspring

@g‘%ﬁ@i@a& ﬁet:hz%ﬂcgghgéfw%ll %bl%yro@%&mjfwks as follows: PsaA and

EshBUsAd D8O, QMé A ndrelelRBbe doAs96M ShokdMystehal mlsa} la®Rvellf as the
plant growth. [0255] The close relationship o

ahaq@onkapmtcnre Al ddx aechBY mBSI finctipeoasel @éastoyyalmrpmfﬂ@reme co-

AR PRI BT £ RO, KL

&6yt AN (AlV\istahp TIBqiihne aidBXYis tae4d- A8 iron-sulfur center. The
IyC|nereS|due an thereafter, Linking this residue

%umh eAsperdh/Shhptaragimer ojglsethee P7AQ| %Iﬂ%romylh spedglonafy and
I

q@l%lgt) %(‘]Wo a?&éli}g%er ng ggg F%kg?&eﬁﬁé}lrdglha%e? Rlaﬁ&danﬁra?fae 18

svngRseRepbnditrisast ¢ 1 rseblots e riysrssanviatged] smefmbrand ptrastemmf the

PSABWheat Pr ot Phot Qsys P700 .chl or op \
%laem&stem o1 wggx@;anepgﬁ Bb% S St sy Enich b’ bind
RRSE rehed é’i’gﬁﬁt:arfegl il ‘?Pllﬁsﬁepﬁﬁdﬁ LEWRRESNEMUB bacterial
his pfotein funétions as follows: PsaA and
Replikins, these wheat Replikins and plant Replikins are the most primitive
evolutionary illustrations of the importance of the Replikin structure to replication
and the energy source needed for replication. This basic relationship carries through

algae, virus Replikins, bacteria, cancer cells, and apparently all organisms with

regard to replication.

[0257] Further examples of Replikins were found in the PSAB Wheat protein,

which is critical for wheat growth. These include:
hlgpkwkpslswiknaesrinhh (SEQ ID NO.617)
hilgpkwkpslswik (SEQ ID NO. 618)
kwkpslswiknaesrlnhh (SEQ ID NO. 619)
kwkpslswfknaesrinh (SEQ ID NO. 620)
kpslswiknaesrinhh (SEQ ID NO. 621)
kpslswfknaesrlnh (SEQ ID NO. 622)
hhaialglhtttlilvkgaldargsklmpdkk (SEQ ID NO. 623)
haialglhtttlilvkgaldargsklmpdkk (SEQ ID NO. 624)
hhaialglhtttlilvkgaldargsk (SEQ ID NO. 625)
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PsaB bind 9700, the primary el ectron donor of
phot osystem | (PSl), as well as the el ectron acceptors

walotosand FX. PSI functions as a PCT/US2004/017936

pl ast ocyani n/ cyt ochrome c6- ferredoxin oxidoreductase.
Cof act or, P700 imer, AOis

chl or}tﬁbﬂgllhﬂt%"kgﬁlldaaff ka{ggm]gﬁ)up%%ne and FX is a 4Fe-
4S ir 1 bty A psaA/' S

het erlggl ma%gl glgrﬁdlgfh&)h gﬁtg chl or%op)hyl | special pair

and shttiEbgpadsrgellopik (IEQIDND0628) The PSI reacti on
center hi gher d gae i s conposed of one

at |e1§§ff"ﬁalg%ﬂ§§}ﬁ{§t@ﬁm q2§£ an integral nenbrane
protein of the Chloroplast thylakoid nmenbrane. The
4Fe-4S iron-sul fur" center” to which h' bind is _
[@258]i cal ;A Hemtloe exbapls gihihkei rekatiosshaf of WheahRa@piﬂns(tmredox 1s

Bl G B3 AR RSP o SRS pobuein A1

tﬁgtqhéma@nary illustrations of the inportance of the
Replikin structure to replication and the energ

Sor duhkieeg e g i hkePMicehb 1 TP @ta3ehshi p

carri r
canc e]}ehsla%llnirl ﬁuﬂn?ﬁrgmg% g’gglﬁdlﬁ%%kgﬁjgdg% E%Eg @%}/I\nst iﬁl) egard
t o r efhiafifitaphmyrth@giphblkbledhiep it ichRE B IDINBepdd)ki ns
were found in the PSAB Wheat protein V\,hl ch is

crit ilaa}/rt%glgm%ﬂeaak&&%glﬂ?@%

hl qp 617 hl gpkwkps| swf k

( SEQ %ﬁﬁ%@gﬁgﬁm&?@esr hh ()SEQ ::“[[)) NOIo 619)

k\/\kpSlthWﬁM{@aﬁgngh(S(ESHD)l\D) I35) 620) kpsl swf knaesr | nhh’
(SEQ | 1 esrinh (SEQ ID NO 622

hhai atP DNgﬁﬂgﬁﬁ Sﬁ@ﬁgﬁgﬁ mpdkk §SEQ I D NO 623%

hai al dkk (SEQ ID NO. 624

hhai %@%h%tl il ggm%lsy rT?SEQ I(D NO. :

625) hai al gl htttI i I vkgal dargsk (SEQ I D NO. 626)

CONP ISP RN ps Rk 8] s

[0259] The present invention also provides methods for identifying Replikin

sequences in an amino acid or nucleic acid sequence. Visual scanning of over four
thousand sequences was performed in developing the present 3-point-recognition
methods. However, data banks comprising nucleotide and/or amino acid sequences
can also be scanned by computer for the presence of sequences meeting the 3 point

recognition requirements.

[0260] According to another embodiment of the invention, three-point
recognition methods described herein may be performed by a computer. Figure 6 is
a block diagram of a computer available for use with the foregoing embodiments of
the present invention. The computer may include a processor, an input/output
device and a memory storing executable program instructions representing the 3-
point-recognition methods of the foregoing embodiments. The memory may
include a static memory, volatile memory and/or a nonvolatile memory. The static
memory conventionally may be a read only memory (“ROM™) provided on a
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htttlilvkgal dargsk (SEQ ID NO. 629) [0258] A further
exanpl e of the relationship of wheat Replikins to

woea10s2 provi de i n t he PSAA WHEAT Phot osyst eRCT/US2Z®@/017936

chl orophyl | A apoprotein A, that include:

S ) R T 550 B
SRR el Bl random acqeosminoR CRAN ) and mayhs nieerated as
aﬁc&zhle ivithirt thegirgiesiok di beavidegpfxtayo) kir¢1BERE pochiGor 8338 yeparate
iR CAPHE QB SECRIS REOR: 87k 3P degiRel, augnets or

d’ﬁ@ca@%ﬁ Kgpdihgaohk (SEQ I D NO 637) COVWUTER SOFTWARE
I\ﬁ'l FYI' NG REPLI KINS [0259] The present invention

al so provides nethods for identifyi ng Repl i kin

ences._in an_am ng aci.d or. nucl ei c aci equence.
[@i@dal }5 i f gprgfeogg%rpqlghpft H&Us dcglésérﬁlé:ﬁ%%setnv\és 3-point
RS dnidred téhipldRVEdsePiondhé ﬁh@wp%b fpeptide sequence led directly to
3- poi nt -recognl tion methods wever, data banks

1d@m¢‘rcgt=;¢nn @f i bicdeyl-widea plass of plisEs abavans aejaie cmciues and
g%%??élﬁg S %@g ﬁlot? X{ ﬁlg @pal%lﬁtr refgéllﬁﬁlﬁgh%ﬁqgé‘eﬁb%s identification

Hyethei isen@nd s ‘ke&@%ﬁﬂ]sea%ﬂ@dﬁdlmgedd)oﬁnﬁh@ ghe exduodpelting of the
of the invention threecgm nt recogn

leesord BV AR {SRRITEY elmlﬁ@d’cyw'aiée%ﬁﬁ&‘éi dfsclogy search,
1QUJ1§ nﬁcll& id el AMaRlinPa&E) nﬁpaﬁsrtraét\fcﬁi b2BleEkeyword
t he

use wt oregol ng e odi ment's of the present
d_elim&fet:ll bp. thEhe “S-pointtreogniipnt nedrardetes pr osed s oiThisarelimited

ut/ out ice d a nenpr execut abl e
@Crtlézﬁw P }%&“rggc Wﬁ@ WPredBh ‘%/? ]tvﬁlré’ 521%“ amimo acid sequence
IQ sr}g 1H§rﬁﬁﬂ:ﬁﬁ6ﬂ Qﬂa@%g‘ 889 Akink kkﬁthf QFRERENhat are defined by the
iments. The nmenory nmay include a static nenory,
sanieaspdcfﬂqzr&mm y Ténau/p@rtlcalam ofineticasi fire this masg/ tratnh@rmatlon and

B PLRR TPY 5 b SR R o e
&@béé&%la@tﬁgg&% ﬂiﬁﬂtﬂéﬁ% sthi@uré® laad |ﬁl11ﬁ:t16ﬁ§@errelated. 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
immunological spéciﬁcity 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.

OTHER USES OF THE THREE POINT RECOGNITION METHOD

[0262] 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 information concerning other protein
classes. Further, the “3-point- recognition” method is applicable to other recognins,
for example to the TOLL ‘innate’ recognition of lipopolyssacharides of organisms.
The three point recognition method may also be modified to identify other useful
compounds of covalently linked organic molecules, including other covalently
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recogni ns
PROCESS FOR EXTRACTION, ISOLATION AND

IDENTIFICATION OF REPLIKINS AND THE USE OF REPLIKINS TO
TARGET, LABEL OR DESTROY REPLIKIN-CONTAINING ORGANISMS

a). Algae

[0264] The following algae were collected from Bermuda water sites and
either extracted on the same day or frozen at -20 degrees C and extracted the next
day. The algae were homogenized in a cold room (at 0 to 5 degrees C) in 1 gram
aliquots in neutral buffer, for example 100 cc. of 0.005M phosphate buffer solution,
pH 7 (“phosphate buffer”) for 15 minutes in a Waring blender, centrifuged at 3000
rpm, and the supernatant concentrated by perevaporation and dialyzed against

phosphate buffer in the cold to produce a volume of approximately 15 ml. The
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of Scg eni n S
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resi due. [0263]
Sever al en(@dlﬁmelatsa}m 73;he present invention are

Fowovatian Y568 e IR 2R e SR CHad st I i

variati onsg 0°f75th&Pr €sent invention are enconpassed by
e

t he above achi ngs and within the purview of the

appensiddtiad &i- #81.Gigt ONeHRpeistdissglved on?43enk@istiliad waier
i ntended s @£ﬁ30f the i nventi on. EXAMPLE 1 PROCESS
FOREXTRA! A }SOLATI ON AND | DENTI FI CATI ON OF

REPLI ¢ 1o W 03441 JUSENSF2 PP [didsbiSed B J4930EE HistitiABRlatdeR
DESTROY REPLI KI N- CONTAI NI NG ORGANI SMVE a) Al gae [ 0264]

The fol | ow{ldymalagaeX-wérle col | ected from Ber muda wat er
sites Pu%on 7 - 283.63 g. of 80% phosphoric acid (H3P04) is made up in 2460

ml of distilled water (1.0 molar, pH 1.0).

[0266] The extract solution, in 6 to 10 ml volume, is passed onto the column
and overlayed with Solution 1, and a reservoir of 300 ml of Solution 1 is attached
and allowed to drip by gravity onto the column. Three ml aliquots of eluant are
collected and analyzed for protein content at OD 280 until all of the protein to be
removed with Solution 1 has been removed from the column. Solution 2 is then
applied to the column, followed in succession by Solutions 3, 4, 5, 6 aid 7 until all of
the protein which can, be removed with each Solution is removed from the column.
The eluates from Solution 7 are combined, dialyzed against phosphate buffer, the
protein content determined of both dialysand and dialyzate, and both analyzed by gel
electrophoresis. One or two bands of peptide or protein of molecular weight
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m of distilled water (0.05 nolar, pH 4.7); Solution 4
- 59.65 g. of NaH2PO4 is dissolved in 2470 m
Wi st |\hhml vvater (0.175 nolar); Solution 5 - 101.6 g.

i S dlssolve i,n 24 | Sk r :
e o e s Sans A5t o 46 sy PGB sop fihon
rgélﬁéisoa{s oSt I1111 Ia)aﬂ)rViﬁé&r RepliEneel rus-fedteddcells; are isolated and
Solution 7 - . of 80% phosphoric acid (H3P04)
identifiede up in 2460 n1 of distilled water (1.0 nol ar,
pH 1.0). [0266] The extract solution, in 6 to 10 m
volunme, is passed onto the colum

) Tumor cells in vivo and in vitro tissue culture

[0268] Using the same extraction and column chromatography separation
methods as above in a) for algae, Replikins in tumor cells are isolated and identified.
For example, Replikin precursors of Astrocytin isolated from malignant brain
tumors, Malignin (Aglyco 10B) isolated from glioblastoma tumor cells in tissue
culture, MCF7 mammary carcinoma cells in tissue culture, and P3J Lymphoma cells
in tissue culture each treated as above in a) yielded Replikin precursors with lysine
content of 9.1%, 6.7%, 6.7%, and 6.5% respectively. Hydrolysis and mass
spectrometry of Aglyco 10B as described in Example 10 U.S. 6,242,578 Bl
produced the amino acid sequence, ykagvaflhkkndiide the 16-mer Replikin.

EXAMPLE 2:

[0269] As an example of diagnostic use of Replikins: Aglyco 10B or the 16-

mer Replikin may be used as antigen to capture and quantify the amount of its

123



10

15

20

25

30

and overlayed with Solution 1, and a reservoir of 300
m of Solution 1 is attached and allowed to drip by

wanreosioigo3ont o t he col utm. Three nml al i quot s of PeTwani04/017936

are collected and anal yzed for protein content at oD
280 untj!l a f the protein to.be r aned
csepmqnewg@ﬁgeg asset éﬁo%?&&nff%’ @d?LEPr‘PFeS é‘Eﬁ 8t Flpyn
r?;%dréséfgea ARA Jrrdst §24087€R UM, fol | owed in

ccessi’on by Soluti'ons 3, 4, 5, 6 aid 7 until all of
t he proteln whi ch can, be renoved with each Sol ution

ermv d fr t Th t f
DT Corth e IS o) SEPRIHE: S pipSmie: ETEhP drRg or
15’66@1‘&1@' Hutﬁﬁﬂﬁﬁ"ﬂr Rt e Sks: bafdatieh @f yisan6lngd Replikin into
di al yzate, and both anal'yzed by gel el ectrophoresis.

rdtetsgp pthwt) thedpeaific peithddydo dire Hr-oree Repldfin apshosl imrExample
t bet Dal tons are obtained in

fﬁ%@%@%ﬁﬁs . 8?3 Igzﬁ%g%@%éae Caul er pa nexi cana,

Laurenci a obt ura, G adophexa prolifera, Sargassum

nat ans, Caul erpa verticillata, Halineda tuna,

[B2HICi | | d @asmraplesof Berwse eixagealst {ooHbahBopliiag n%bﬁ use of
a%ﬁb?c?lgéé?% S L nx“?%ﬁ ﬁﬁ%fﬂbé Ny §8IﬁHtc%ﬁﬁwﬁlcﬁlcldﬁ{aﬁf‘tham%ﬁlkm

ecu
1§@lﬁtIVaDinangﬁlﬁe5 Bhé $xampleus 60U.S7 6;2#4@15@8& or their
el uted bands are hydrol yzed, and the anmi no acid
conposition determ ned. The peptides so obtai ned,

ygh hay, ' 6
[gg’”ﬁ YAs &h E)}’a?ﬁoﬂ@ o@‘?l?}ge)gié IB:Q% 2 28enf 1o536s8by HERHKBE: The use of

i Kin precurs I kin peptlde precursors
milaodhhseto thetlermemReplikin ta@iihiot acdebtoggpesifie callwhivh contain

b Replbioe Ayt Ryl Bt 0% €A SHBLR %6, ol 578 &1
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3-point-recognition" nethod are identified as
EXAMRLES. This procedure can al so be applied to

| I .
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and identified.

neuraminidase protein is obtained by any art known method, such as by sequencing
the hemagglutinin or neuraminidase gene and deriving the protein sequence
therefrom. Sequences are scanned for the presence of new Replikins, conservation
of Replikins over time and concentration of Replikins in each isolate. Comparison
of the Replikin sequences and concentrations to the amino acid sequences obtained
from isolates at an earlier time, such as about six months to about three years earlier,
provides data that are used to predict the emergence of strains that are most likely to
be the cause of influenza in upcoming flu seasons, and that form the basis for
seasonal influenza peptide vaccines or nucleic acid based vaccines. Observation of
an increase in concentration, particularly a stepwise increase in concentration of

Replikins in a given strain of influenza virus for a period of about six months to
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[0276] The influenza vaccine is preferably administered to a patient in need
thereof prior to the onset of "flu season." Influenza flu season generally occurs in
late October and lasts through late April. However, the vaccine may be
administered at any time during the year. Preferably, the influenza vaccine is
administered once yearly, and is based on Replikin sequences observed to be
present, and preferably conserved in the emerging strain of influenza virus. Another
preferred Replikin for inclusion in an influenza vaccine is a Replikin demonstrated

to have re-emerged in a strain of influenza after an absence of one or more years.

EXAMPLE 4
[0277] Analysis of sequence data of isolates of coronavirus nucleocapsid, or

spike, or envelope, or other protein for the presence and concentration of Replikins
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combination of Replikin sequences identified in the emerging strain.

[0279] For vaccine production, the Replikin peptide or peptides identified as
useful for an effective vaccine are synthesized by any method, including chemical
synthesis and molecular biology techniques, including cloning, expression in a host
cell and purification therefrom. The peptides are preferably admixed with a
pharmaceutically acceptable carrier in an amount determined to induce a therapeutic

antibody reaction thereto. Generally, the dosage is about 0.1 pg to about 10 mg.

126



10

15

20

25

30 7

anti body reaction thereto. Generally, the dosage is
about 0.1 ng to about 10 ng. [0276] The influenza

woaowsine3zs preferably admnistered to a patieBCTHEZMMMlﬂB6

need thereof prior to the onset of "flu season.
I nfluenza flu season generally ocgcur, | at e Oct obe
1928011 ast sTHEHOERIGHITSY & CRS RY %ﬁa@@mimﬁﬁa apaticphe %?é(wme
?ggﬁrm ﬁ%fe'i qu acfl ABnb iR FHEHBYs LikBi88%d once and is based
rably, e infl Uenza vaccine is adm nistered once
c)teﬂrebykmasm:Quer&esbabmﬂV@htd?bpIprksent sedusniedly oesaredd, tin the
ent, and preferably conserved in the energing
@Fﬁﬁi G§FonaiiiSienza virus. Anot her preferred Replikin
for inclusion in an influenza vaccine is a Replikin
denonstrated to have re-energed in a strain of
EXAMERBRE® after an absence of one or nore years.
EXAMPLE 4 [0277] Analysis of sequence data of isolates
[PR28Hor Onavdlykss 08 ClegaRpSdala ofrisslatel eof OPlasm‘@éiuﬂpéalcxparum
ot her Froteln for the presence and concentratlg
msigensk foigthe presengecanc Genaspirgticsy el ReplalHAs Ay cyrie buf by visual

SEMIRRSE Soflontel IR RO be & SORBHE BroRRAYRM BARRI-point
HeS@dniti@s npdtha@b rdeswibied Uisereine  dixtlation et Bhelmbﬂfmrrarfa]mparum are
acid sequence qof t hg coronavi r us prot e| ai ne

eRfained anbths o FIRAGAFiSAteRES F the REpleH b %@%@WC? fpown
&Eﬁo&r Q& s Sh ﬁen éi‘l@ﬁlgd e e dhiedfinhei the SHAHEN CRquence

erefrom Se es are scanned for the presence of
thewvfiRep| Bkquescescomnseanedli fon thof piRegyice loif Repdilens, corpervatian of

entration of RepliKki ol at.e. SO

ERPlie AEpn e el queieanuaith B RenEFag 8 e BoRphls *"ruis
AR HLBE Ipfo BEIURRS Bt AR adedad thrRihd Baiat@Santit malarial peptide
earlier tinme, such as about six nonths to about three
yasainss ermiclaie acip basedoescigest a t hat are used to predict
t he energence of strains that are nost likely to be
the cause an outbreak or pandem c, and that formthe

82p f OrpeplfeRadined Dr pEFIticARIMVBe3ed RESIS Uamil @i the &aiptikins

ased vaccines. (Cbservation of an increase._i
elbisd iR 1 WAl £ARSIRE PEEANIFIEATS (EERURISH- .Pﬁ%ﬁegébé the,peptide or
I%?Crl]ecig ngcgcfe‘ tVla(?(‘,rl',l’leofIS %%?édl %Jf”l nCE‘ 1“1%1!,9169' :él?n?g[gl I§ ’seg{lences that are

oronavirus for a perio
oRtfed th (bealbl@sﬁnt tolar € sunfaar sitigen b Ithee bgamspr efhetvaccings may
energence of .the straln s alikely y % of  an
ESIE Y ComORNGE Ac REBHER sequepspss deniiiehdn the fiolpria causing
%[%38] Pepti de vacci nes or nucl eic aci d-based vacci nes
ased on the Replikins

[0283] For vaccine production, the Replikin peptide or peptides identified as
useful for an effective vaccine are synthesized by any method, including chemical
synthesis and molecular biology techniques, including cloning, expression in a host
cell and purification therefrom. The peptides are preferably admixed with a
pharmaceutically acceptable carrier in an amount determined to induce a therapeutic

antibody reaction thereto. Generally, the dosage is about 0.1 g to about 10 mg.
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observed in the enmerging strain of coronaviruses are

generated. An energing strain is identified as the
wero@ionost coronovirus having the highest i ncreasasee4/017936

concentration of Replikin sequences within the

eocapsi d sequence. during. t i . i ) . .
(B <P oaRp R BRI R s PG, WA R it in neco
tHRASECht Oy Aimé AGHHE eBe §83, Ba@!paltioll SBOPEAICRS trivitto & Gopical

observed’to be conserved in the strain. Conserved

eRapinnidnhs are preferably those Replikin sequences
whi ch are present in the nucl eocapsid protein sequence
for about two years and preferably |onger. The
[0X85¢i nes ARBthed edbsdEmanyinchidbs nat aotisende Rapleickiacid molecule
sequences identified in the energinﬁlstr | n. %%F?Q& .
cpoplopgatarnéo Peoding grndiH{dhrepns Ry fegapiysnepding organism
ont i dentifi an af . .
PR LSRR b Bl RtBf, tyt BT HFCE 16 “BRLKE (peRbfhes
baststidiefingi, algheningebh.aendipddmg ywheeinn bajd emtisense | mgiag acid
cl oning, expression in a hagst.cell and rifi %tion .
iR BnfOTTHEMGRATY (o BRQSRIEr SMBRS? Bl KB ChPtaning
phatdmceutically acceptable carrier in an anount
term ned to induce a therapeutic antibody reaction
thereto. Generally, the dosage is about 0.1 ng to
about 10 ng.[0280] The coronaviras vacci ne may be
adm nistered to a patient at any tinme of the year.
Preferably, the coronavirus vaccine is adm nistered
once and i s based on Replikin sequences observed to be
present, and preferably conserved, in the classes of
coronavirus. EXAWMPLE 5 [0281] Analysis of sequence
data of isolates of Plasnodi umfalciparum antigens for
the presence and concentration of Replikins is carried
out by visual scanning of sequences or through use of
a comput er program based on the 3-point recognition
met hod descri bed herein. Isolates of Plasnodi um
fal ci parum are obtai ned and the am no aci d sequence of
the protein is obtained by any art known net hod, 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 concentration of Replikins in each isolate.
This information provides data that are used to form
the basis for anti-malarial peptide
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vacci nes or nucleic acid based vacci nes. [0282]
Pepti de vacci nes or nucl eic aci d-based vacci nes based
wonodshao®@epl i ki ns observed in the nal ari a causPag/uS2004/017936
organi sm are generated. Preferably, the peptide or
“&%F]%%f aéid vacci ne is based on or includes any
bpi MeS Equences that are observed to be present on
a surface antigen of the organism The vacci nes nay
I ncl ude any conbi nation of Replikjn sequences . .
Claiterit i fi edniisplataé oraynihesized £QEINAYITSY Peplide cppEsine fpm 7 to
vaccine.production.,.the Replikin peptide or peptides
d%’iﬁ@??? QPAE QI G or an effective vaccine are
synt igsi zgdlielyt caplysigd heaiflue ilowtaeddsingo ¢érerdsuiabs from a second
synt hesi s and nol ecul ar bi ol ogy techni ques, i ncluding
cl oni ng, bﬁﬁﬁé@%¢6ﬁ in a host cell and purification
ther fr om, TG oDERLligss afGePa&S erably adm xed with a
phar Haceuti ca Py acceptabl e carrier in an anount
det e(3)i neet lesstibMliysine aesidves.apeut i ¢ anti body reaction
thereto. Generally, the dosage is about 0.1 ng to
about 10 ng.[0284] Then mal aria vaccine is preferably
C%qu” st engd {9.t8d BALIARLside Jepase bherarfl Rheitysdid peptide
uring the year, and particularly prior to travel to a
ainirepdoidbeqeendercompeists, bah@eB5] toffoarhiap agidh HeRidnshit
i ncludes an anti sense nucleic acid nol ecul e
conpl enmentary to the coding strand of the gene or the
CTIS encodinpgs A58@RE syRtheizddNRptiepbf kiang 1 wheregasid peptide
i ncluding, but not limted to, viruses, tn%panosones,
atvavet &nd sgquEntegiompaisgralestwesro19al 6 FREOFCHEYEdUSHher ei n
sai d anti sense nucleic acid nol ecules is conplenentary
to a nucl eoti de sequence of a replikin containing

C CQigAni sm iatpebEde hedordiflg its clainal mhkreidsaidsairatastus peptide

synt hesi zed coronavirus peptide conprising from?7 to
habtmtans@omﬁﬁm@ew@fsc&ﬁ%?ﬂi@inall(l) at | east one

| ysine residue |ocated six to ten residues froma
second |lysine residue; (2) at |east one histidine
aigsi slue;  and a6Bhodit wihexds reddYnizys ianeomeaiidgegeptide having the

amino acid sequence of SEQ ID NO: 712.

Claim 6. The peptide according to claim 1 wherein said coronavirus peptide

has the amino acid sequence of SEQ ID NO: 717.

Claim 7. An antibody which recognizes a coronavirus peptide having the
amino acid sequence of SEQ ID NO: 717.

Claim 8. The peptide according to claim 1 wherein said coronavirus peptide

has the amino acid sequence of SEQ ID NO: 718.

Claim 9. An antibody which recognizes a coronavirus peptide having the

amino acid sequence of SEQ ID NO: 718.
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Caim2. The isolated or synthesized peptide of claim

1 wherein said peptide am no aci d sequence conpri ses
woebtoswaon3Z to 25 ami no aci ds residues. C ai m 3PCThiS2004/017936

i sol ated or synthesized pepti de of claim1l wherein

(flglln?_ @58 epm_t irggl%a%rg&ﬁg élgﬁc::qlf ng tg (ﬁ%ﬁﬁ} iv%n;%ﬂlgssggdp?%tagawms peptide

}% hiNg atif sEd@nB2 &f $HQBINOS 3 Y, coronavirus peptide
as the amno acid sequence of SEQID NO 712. Caim

5. An antibody which recognizes a coronavirus peptide

avi ng the, amn cid.sequence of SE

i Mo e R it ARG 5 SRR e, having, the
ANODAM I n@@@fts 1hasot hgg.am no acid sequence of SEQ
ID NO 71 Caim?7. An anti body which recogni zes a

coronavi rus pepti de having the am no acid sequence of

Glrimh & ei n B beerigP g inb S A5 APadER Ol Db il Hetiae
158 GMORRiR0 atid3E§1dnb: BESEQIB. NOl g2m 9. An antibody which

recogni zes a coronavirus peptide having the am no acid
sequence of SEQ IDNO 718.C ai m 10. The peptide

%%g' ng 1o a%ki%g@; Sequengée&g?%%% %?%%ﬁ%}‘&sf ggpt&gphmﬁg the

asteamnoam G aim
ahlino Acidasdidnoclyf SIBQAD NOcadghi zes a coronavirus pepti de
havi ng the am no acid sequence of SEQ ID NO 719.
Claim12. The peptide according to claim1 wherein

' or ongv t [ S18RACRepliki
P A58 e ok g o sgauencecpi

pfremgm thesnualeocapsita wir spike paptrivdephaw eiber mt%mrpﬁ el goicteing
ue ce of . SE A _cgronavirus

& TIBHBHS dn?gPlé"lm‘ia‘é%‘(s?&calgh*é“?%%élﬁtcé’a“eﬁep| i ki n

present in the nucleocapsid, or spike, or envelope, or

other protein of an energing strain of coronavirus and

@laphab mac elhd mowlme vagoinshielajay 4 wherein the vRoebie cprprises

@BWE‘? %tleléoqgteg epl I%SOf cl ai m 14 wherein the vaccine

Claim 16. The vaccine of claim 14 wherein the at least one isolated Replikin has

the amino acid sequence of SEQ ID NO: 712.

Claim 17. The vaccine of claim 14 wherein the at least one isolated Replikin has

the amino acid sequence of SEQ ID NO: 717.

Claim 18. The vaccine of claim 14 wherein the at least one isolated Replikin has
the amino acid sequence of SEQ ID NO: 718.

Claim 19. The vaccine of claim 14 wherein the at least one isolated Replikin has

the amino acid sequence of SEQ ID NO: 719.

Claim 20. The vaccine of claim 14 wherein the at least one isolated Replikin has

the amino acid sequence of SEQ ID NO: 720.
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plurality of isolated Replikins. Caim116. The vaccine
of claim 14 wherein the at | east one isolated Replikin
waasostohensam no aci d sequence of SEQ I D NO 712PCTIUSR09H/017936
17. The vaccine of claim 14 wherein the at |east one
i sol ated Replikin has the am no acid sequence of SEQ
ID NO 717. daim18. The vaccine of claim 14 wherein
t leas ' e RkhtidISARS dongriiidainmialsttrin
Cyglgluzghce %?&gg%ﬁld%ﬁ%%s d ai r%r_]lg. Tt?gq)v.apg]ne of . ¢
tec lhapatieitt awrescisiencanhising bedesst one isalypdtiapliappragey in the

has the,am no..aci d sequence of S 7 L
O eocs i BE PG, BF TTEPTrSS ARST Bl S e ifhin of
c%%ﬁ%%%&%g%@@hbﬁﬁé&eﬁ@&ﬂ@fh@ce'pl’ébﬁ@cﬁﬁéﬁ sequence of SEQ

aim21. A nethod of preventing or
treating SARS conprising admnistering to a patient a

acclnhe c risin I . Ope. | at.ed [ ki . id
CiRESe TATBLIBINS 3 Rt pbARTbe CIRER | lerein i
cOloREVinRroOh SIAR Péorafaveier gi Ng strain of coronavirus and

a pharmaceutical ® acceptable carrier. Caim22. The
i sol ated or synthesized peptide of claim1 wherein

al or onavi y : ATLS | Ihid3- acids lon
C@?/lﬁ%d%éési zg‘d Sﬁé%?sllﬁdn?e eptB|§ 3%%%3%?6@ ?oto%@adrﬁu%g aci ds 8
cb@pgsiagnpri sing: (1) all lysines except for one
hi stidine; (2) at |east on%.l. sine | ocated seven to
ten (Bsi daBdyFReRXEER ATy Wéi“}?e resi due; (3) at

| easg@gg_ *A'geta'gtdaﬂ&qyﬁﬁé idbRa sang) toddn Adsidu8R SlonBY sl Msine

r esi alm 247 A nethod of providing passive
i muni ty eemiqure; Si ng admi ni stering a conposition

conprjsin uni versal syntheti.c epitope (UTOPE) and a
phar r@ceugf %ﬁ?tﬂ? ?:‘[l:‘@beirg_%‘ﬂge’pagflri er. daim25 A

met hogh of pleaviedl NagiRassivg. | Muni ty conprising

adm ni'stering a |

Claim 24. A method of providing passive immunity comprising administering a
composition comprising a universal synthetic epitope (UTOPE) and a

pharmaceutically acceptable carrier.

Claim 25. A method of providing passive immunity comprising administering a
composition comprising a universal synthetic epitope (UTOPE), an adjuvant and a

pharmaceutically acceptable carrier.

Claim 26. A method of inducing an immune response against SARS comprising
administering a UTOPE.
Claim 27. A method of inducing an immune response against SARS comprising

administering a synthetic replikin peptide of claim 23.

Claim 28. A method of inducing an immune response against SARS comprising
administering a vaccine of claim 14.
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conmposition conprising a universal synthetic epitope

(UTOPE), an adjuvant and a pharmaceutically acceptable
woanesiae032Cl ai m 26. A met hod of i nduci ng an i NRUMAIS2004/017936

response agai nst SARS conpri sing adm ni stering a

UTOPE. Claim 27. A nethod of inducing an inmmune

response agai nst SARS conprising admnistering a

éﬁﬁﬂ{ﬁﬁ@t I C A‘ﬁgéﬂ'ldﬁ & t&%ﬁh 48 R&f cd S&lsmgzﬁlmlgs%hﬁ}g%%T@PE

od of ucing an I ne response agai nst ~SARS
conprising adm nistering a vaccine of claim14.C aim

9, A_nethod treat.in RS c i ng adm ni stering
élaméfbe C‘ﬁgé?’WL%p‘?Rt@?g’?W ﬁ@ﬁ’:‘%e encodi ng a
UTOPE. Caim 31. A synthetic peptide encoding a UTOPE

of claim30 wherein said UTOPE is encoded by one of
Clhn dég uenaéesymbetémpq:didb repeding agUdPEcohslasn i3|6)ng¢rem said

GE by 01 e ok Bt R o
DS 752, NBQ TBNOSER, @Q\@ N@073458RJ B NO: 773451 SBQ ID
SE IDNO 742 C aim 32. antl-REBHkln vacci ne

NOVA3G, SESHP IND:rtp TaSEQeBENQs 78 8 A HEREDIN O 35, HES T MO a740,
al table carrier. Claim33. An
%@.ﬂgﬁﬁ@%l Oﬁté%%@?f%gge%?fl c for a UT(PEI wherein said

UTOPE i s encoded by one of t he sequences selected from
t he %roup consi sting, of: %\W NO 732, SEQ. I D NO
Ghan 33EQ |4 Noti-Replikinspgcing (WY A3 somppeing)at (ggst oag UTOPE

ID NO 739, SEQ ID
‘ﬁg&%‘l{?‘%!\%@@%@fm %Q“!%@f éoEr %%%e i %E%o 742. O ai m 34,
An anti body specific for a UTOPE wherein said UTOPE is
encoded by SEQ 732 ai m
GRERPP ¢ fOR %‘tbga%@%ﬁé%‘?‘g’ SBPgH W@Eaag&g%%og‘@“@%? said
%’?%@m %g;oglgﬁ%g g%%@@eq@ﬂc{;ﬁ%&e@%@&cﬁ%@ﬁé E‘oﬁ}a\'o@ﬁsﬁmg of:
SEQ ID NO: 732, SEQ ID NO: 733, SEQ ID NO: 734, SEQ ID NO 735, SEQ ID
NO: 736, SEQ ID NO: 737, SEQ ID NO: 738, SEQ ID NO: 739, SEQ ID NO: 740,

SEQ ID NO: 741 or SEQ ID NO: 742.

Claim 34. An antibody specific for a UTOPE wherein said UTOPE is encoded
by SEQ ID NO: 732. ‘

Claim 35. An antibody specific for a UTOPE wherein said UTOPE is encoded
by SEQ ID NO: 733.

Claim 36. An antibody specific for a UTOPE wherein said UTOPE is encoded
by SEQ ID NO: 734,

Claim 37. An antibody specific for a UTOPE wherein said UTOPE is encoded
by SEQ ID NO: 735.
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Caim37. An antibody specific for a UTOPE wherein

said UTOPE i s encoded by SEQ E) NO 735.C aim 38. An
wanvislmeas2speci fic for a UTOPE wherei n sai d UTEPEUS3004/017936

encoded by SEQ ID NO 736. Caim39. An antibody

speC|f|cf r a.UTOPE ereln CPE i s
E@ﬁﬁa Nofg%vﬂb@yaﬁpﬁ?% A Ullg’? egbé%ﬁmgﬁﬁﬂs glcoded
ﬂélT 4. said UTOPE is encoded by SEQ TD NO 738.

al 41 An anti body specific for a UTOPE wherein
sal d UTOPE is encoded by SEQ ID NO 740. Claim42. An

b A0S oy Bl b TEEEa I e RRE encoce
bgpm?fmqq@)pfygﬁ UTOPE wherein said UTOPE i s encoded by
EQ I'D NO 742. Caim44. A peptide according to claim

30 wherein the UTOPE has the am no sequence of SEQ ID

i 472 3 ReBE o R AL AP ggonea
YyBMNPIDAIS; 799.ai m 46. A peptide according to claim30

wherein said UTOPE has the am no acid sequence of SEQ
ID NO 734. Caimd47. A peptide according to cl ai m30

IR AR T AR 15, R0 i P QHRTO R SE e
®@iID @i MOAJTOPE has the am no acid sequence of SEQ

ID NO 736.C aim49. A peptide according to claim 30
wherein said UTOPE has the ami no aci d sequence of SEQ

d\;\ﬁ N 737 g&?ﬁéﬁ?ﬁ)@mﬁc REPL EAOPE GfcFHif Gaill QJ’F(')PE I’fg é&oded

erein sai as the amno acid sequence of
BB BIDASB: 740.ai m 51. A peptide according to claim 30
wherei n said UTOPE has the am no

Claim 43. An antibody specific for a UTOPE wherein said UTOPE is encoded
by SEQ ID NO: 742.

Claim 44. A peptide according to claim 30 wherein the UTOPE has the amino
sequence of SEQ ID NO: 732.

Claim 45. A peptide according to claim 30 wherein said UTOPE has the amino
acid sequence of SEQ ID NO: 733.

Claim 46. A peptide according to claim 30 wherein said UTOPE has the amino
acid sequence of SEQ ID NO: 734.

Claim 47. A peptide according to claim 30 wherein said UTOPE has the amino
acid sequence of SEQ ID NO: 735.

Claim 48. A peptide according to claim 30 wherein said UTOPE has the amino
acid sequence of SEQ ID NO: 736.
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acid sequence of SEQ ID NO 739. Caimb52. A peptide

according to claim 30 wherein said UTOPE has the am no
wachd/gegeuence of SEQ ID NO 740. Claim53. A pepiisg®4/017936

according to claim30 wherein said UTOPE has the am no

cid sequence of SEQ .| ) 714 aim 54 pti .

(iélgb?’ i ng 4 BRYf i%‘f?‘gén}%hl\!gr‘%qlw Oa}%ierﬁf]dgﬁi Hﬁ?ﬁn asg[ﬁf AgHne
B do8eerenseQab $6Q74P NO 742, O aim 55. A nethod of

[ den?i fying an energing strain of a virus for

di agnostic, preventive or therapeutic purposes

GRREor Sarpl SR Y10 Bl STl ETY: s B0Ghin
¥l #dnee of RBEQAM KO: a88.d sequence of the individual

proteins of at |east one isolate of each strain of the
plurality of strains of the virus for the presence and

oncentratjon of RepliKi g :
G ST n” b SRl o B DBl P PR s tho amin
defiescg@dnee Bt BEQ IWNOf 78&pl i ki n sequences in the amnino
aci d sequence of the individual proteins of the at
| east one isolate of each strain of the plurality of
rains of.i i Vi . t &i: - VIF .
el - ar BRI Bl 'l S bR DT B, the amino
it sequack df SEQUENNO: G0.each of the strains that
i ndi vidual protein at |east one earlier tine period to
provi de the concentration of Replikins for atleast two
C‘E‘)lhﬁ‘i? sper| olgﬁyept"f‘c?é £hc8ldid LRINaifND RBEIkLEaid UTOHIChIOe amino
el ng wi thin about six nonths to about three years
goid mruenge of SEQID NOaridl.(4) identifying the strain of
the virus having the highest increase in concentration
of Replikin sequences during the at least two tine
@8hh 94ls. G fkphidRBaccordiRt f0QdaiACIPHERe $0d CITONE b&s the amino
wherei n sai d ener gi ng7 strain of virus is selected from
actiesegnenep of OHEY Y NRYy 782. i nfl uenza virus, SARS, and

Claim 55. A method of identifying an emerging strain of a virus for diagnostic,
preventive or therapeutic purposes comprising:

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

(2) analyzing the amino acid sequence of the individual proteins of at
least one isolate of each strain of the plurality of strains of the virus
for the presence and concentration of Replikin sequences (number of
Replikin sequences per 100 amino acids);

3 comparing the concentration of Replikin sequences in the amino acid
sequence of the individual proteins of the at least one isolate of each
strain of the plurality of strains of individual protein of the virus to
the concentration of Replikin sequences observed in the amino acid
sequence of each of the strains that individual protein at least one

earlier time period to provide the concentration of Replikins for at
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wonodsheempeut i ¢ pur poses conpri si ng:

coronovirus. Claim57. A nethod of identifying an

energing strain of a virus for diagnostic, preventive
(1) obtai RCNWS2104/017936
| east one isolate of each strain of a plurality of

t f th | yzi .
Sequence dFist ES FGRSTOGa A bleaT Age SPTERA g porghdrine
one i sol at\gjiQh 8ARRISHbAMS tPibdub elr@é Wadd prior t@f;teﬁt(r)a hfi$

of the virus for the presence and concentration
Repl i(®) n sideptdiingdhe (B)n editwp airiinbavihethodnghest maltea@rmof

Repl i ki n sequenc .am no_aci d seque
i ndi vi dual® gF%}“éfﬂ%O Fel?l In S79UCRGES{ ugﬂ%gT ‘Ifea?tg 0ftlme
each straifrigfis.the plurality of strains of the virus

to the concentration of Replikin sequences observed in
the am no acid sequence of each of the strains at

(lgeaséﬁt ‘ at AY lﬂlg}‘{ 3{58?)’i rtgo c'l%ngertSQ\?R rgléiss fa eﬁltle?gmﬁgtrain of

BRI iPskSect&Piréin ke £1085 Coiingaf litfRientd WeuspSARS alei ng
wi thin about six nonths to about three years prior to

rEwvViy.: and (4) identifying the strain of the virus
havi ng the highest increase in concentration of

Repli ki n sequences of the individual proteins during
Clagn av. | eastmdihwl 6f identifging ad eme€iing strdf of Aviret frodiagnostic,
according to claim57 wherein said enmerging strain of
R’FPYQH‘QV? Qf %’@?@E?%P‘FP‘&?? £HEPETBEp consi sting of

i nfl of | écruﬂﬁlg aPfIRst 0rRAED 150 bR RN skrH S c@aﬁilﬁ@aﬁ%ﬁ ofAtrains of

nmet ho entirfying an energing strain of
i nfl uenza thewirss;f or di agnostl C, preventive or

t herapeuti c pur pes co S|n

| eastZbne PEHF H{) £ FEoe %hc 59%)%\ ?Wﬁ’l F’?ﬂ??ed]?s of the at
strains ofichfind ﬁt)la%e@ize%cl’( bt&é’lﬁ of ﬁ%)plﬁﬁﬁfyydﬂsﬁrﬁm% Bethe virus
am no acid sequence of the at |east one’isolate of any

of the i ndiovilduaesepeopansi mcciﬁrahem@&emkmﬁmt@a@qs,

stral @) of tolﬁepagllngrﬂ?e! clzotn)é

er&ratmn of Replikin sequences in the amino acid
sequence of the individual proteins of the at least one isolate of each
strain of the plurality of strains of the virus to the concentration of
Replikin sequences observed in the amino acid sequence of each of
the strains 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); and

()] identifying the strain of the virus having the highest increase in

concentration of Replikin sequences of the individual proteins during

the at least two time periods.
Claim 58. A method according to claim 57 wherein said emerging strain of
virus is selected from the group consisting of influenza virus, SARS, and

COronovirus.
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strains of the virus for the presence and
concentration of Replikin sequences; (3) conparing the

woams@neasat i on of Repli kin sequences of any of PCIAIS2004/017936

i ndi vi dual proteins hemagglutinin of each strain of

the pluraljty of strains of the virus.in.with the .
B2 st G5 Sl Lhe ML U0t ERLEDE v o
dti%gllogttlce Ppéveﬁﬁ'\gblscﬁéﬁ}'[)%ti?{gu?ﬂb@e@édﬂﬁﬁis‘iﬂ@( of strains of

I nfF'uenza virus e ‘concentration of Replikin
sequeghyes abtaiming abfeattivae satate phetichistiaial of prpburelity of sirains of
observed ipn t hemaggl utinin am no acid sequence of
each of tﬁge n%ﬁﬂggin of the strains at |east one

ear | i@y iR PRI REahmolicRYicdBerldd®f aRE Bt Gid idlatefof any of
Replikins for at” least two tinme periods, said at |east

one ear | i ghe fridinddyd praseing ef hemageiuiingn easbistrais of thoplupaity of
to about th i or to st 1) (4 .
dent: Ty et O rf of et PR e AT U Rentin

protei ns hayid@ded;he highest increase in concentration

of Replikin sequences of any of the individual

prot éBhs cempagng e eencensepsion ofiBeplilp seenesgof any af the

60. A net hod. of | 1 fayi - ' raj

i 1 venza Gk e B ik R AL b OEIR ira of

t her apeut i grapisrqfdisesinednmiibsthe gemddlutitih ammmaridisequence of

| east one isolate of . each strain .of pl Ur’fﬂ [ tfy of
strains ofthe Aelepsionaiselaie of qagh striip pf theplymafifypfisains of the
am no aci g : R A5 RORikiP QbR eObr hbyeor
hemaggl ut :jlﬁ?lﬁ&%rggfglglsﬁgtg% g%‘%ﬁtr!sn?r a(?n ég)fql t h%lqpl ureal ity
of strai nsthekath&mdinidud pfaieintobserpedsehe beragglutinin amino acid

concentration of Replikin sequences;.(3). co ring the,.
concent r at 18HeSP Oﬁé%hi q&iﬂﬁe %&%ﬂ?@‘séﬁle %tﬁ%mggtqem Bnc chlier
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the highest increase in concentration of Replikin sequences of any of

the individual proteins during the at least two time periods.

Claim 60. A method of identifying an emerging strain of an influenza virus for
diagnostic, preventive or therapeutic purposes comprising:

€y obtaining at least one isolate of each strain of a plurality of strains of
the influenza virus;

(@)) analyzing the amino acid sequence of the at least one isolate of the
hemagglutinin protein of each strain of the plurality of strains of the
virus for the presence and concentration of Replikin sequences;

(3) comparing the concentration of Replikin sequences of the
hemagglutinin of each strain of the plurality of strains of the virus in
with the hemagglutinin amino acid sequence of the at least one isolate
of each strain of the plurality of strains of the influenza virus to the
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2) analyzing the amino acid sequence of the at least one isolate of each
strain of the plurality of strains of the virus for the presence and
concentration of Replikin sequences;

3) comparing the concentration of Replikin sequences in the amino acid
sequence of the at least one isolate of each strain of the plurality of
strains of the virus to the.concentration of Replikin sequences
observed in the amino acid sequence of each of the strains 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); and

4) identifying the strain of the virus having the Jowest increase in
concentration of Replikin sequences during the at least two time

periods.
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concentratio I n Sequences; (3)
det er(#) ni miptaihingRelshstiona itaiadf eash straimindia pdiiralRepfiskiping of
per 100 anhno.aqid | engt h sequence; (4) conparing the
Replikin d8B¥'n the amino acid sequence of the at

| eastppne dxﬁglzﬁigﬁh@ﬁmﬁ@oiaiﬁegaéﬂbe@fftﬁm 16t ibd it Off

strains of the virus to the Replikin count observed in
t he am no cach drainglitheqduwelityedstrains of the vatus 4ptribe presence and

| east one earlier. ti riod to provide the Replikin
count for‘??cﬁg%@Pnngq@f “PBFTGds, said at |east one

earl i@y tidBerRfiihg thdTeipgtinidut, dr abber & Rephifiispsr 1 @0
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it P(r:nri‘e rei g%gﬁ%ﬁhé 't‘ﬁerkéiﬁﬁ%ﬂ{ St I e GRS Rcid ?é%{%l%ngev@ the at
least one isolate of each strain of the plurality of strains of the virus to
the Replikin count observed in the amino acid sequence of each of
the strains at least one earlier time period to provide the Replikin
count 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); and

(5) identifying the strain of the virus having the highest increase in

Replikin count during the at least two time periods.
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