REPLI KI N PEPTI DES AND USES THERECF 5 CROSS REFERENCE TO OTHER APPLI CATI ONS
[ 0001] This application is a Continuation-In-Part of PCT Application

No. PCT/ US02/ 09240, filed March 26, 2002, which is a Continunation-In-Part
of Applications Nos. US 09/984, 057 and US 09/ 984, 056, both filed Cctober
26, 10 2001, which clainms priority from Provisional Applications '
60/ 303, 396, filed July 9, 2001 , the subject matter of which is _

i ncorporated herein by.reference. FIELD OF THE | NVENTI ON [ 0002] This
invention relates to tREPHEKSIN PEPAUDES AND USES AHIRBOKI ns, a newy 15
di scovered cl ass of peptides that share structural characteristics.

I n.partiscular, this invention relates to Replikins which have been found

in viruses, -pROSY REFERINCE TO CAAER APPRECATEONG' Ot ei ns, plants and

uni cel lular parasites and their use as targets 1n the devel opnent of

met hods of t ' [ {Dr ti i sea F h..thi.s 1nvention
relates to tL@ﬁg@ﬁggpq}«@:%ﬁeﬁﬁﬁ?@ﬁﬁy%@nﬁ@e@tq*rm#p?lh%a1 m4i seases. Al so 20
this invention_rel ates t se of Replikjns.to_stinulate owt h of

bl ant s sed. RBECHESETObRteRAs0tHeR 2AnOBATKERELA Bo BT RS REERIPION [ 0003]
Rapid replication is characteristic of virulence in certain bacteria,
viruses 25 AnplicatibhgNes e/ 98485 handdfhie09/984.056 bethofiled &ctabst 20.r epl i cati on
in different organisns has been described previously. This patent

appl i catd on 206G whishscldims @viorityl fass Podvigiomd dipplisdtions 604363,39& | fecHily o rapi d
replication. A new famly of conserved small proteins related to rapid

replication, ormmed tiRembjekd Matter WhwkichAs SicbReatéPhekeiRbgdefetendfd control rapid
replication in nmultiple organi sns and di seases and to i nduce rapid

replication in plant and aninmal life.

FIELD OF THE INVENTION
[0002] This invention relates to the identification and use of Replikins, a newly
15 discovered class of peptides that share structural characteristics. In particular, this
invention relates to Replikins which have been found in viruses, bacteria, fungus,
cancer associated proteins, plants and unicellular parasites and their use as targets
in the development of methods of treating or preventing diseases. Further, this
invention relates to the use of Replikins in the detection of these diseases. Also
20 this invention relateé ‘to the use of Replikins to stimulate growth of plants used for

food.

INTRODUCTION AND BACKGROUND OF THE INVENTION

[0003] Rapid replication is characteristic of virulence in certain bacteria, viruses
25 and malignancies, but no chemistry common to rapid replication in different

organisms has been described previously. This patent application discloses a neW

class of protein structures related to rapid replication. A new family of conserved

small proteins related to rapid replication, named Replikins, which are used to




[0004] We constructed an algorithmsearch for Replikins. In applying the 5
algorithminvented herein not only was the function of the epitope reveal ed
- rapid replication, but an entire famly of honol ogues whose function is
related to rapid replication was discovered, which we nanmed Replikins.
[0005] The algorithmis based on the follow ng: 1) Evidence that the inmmune
10 syst em | opiedict andantrsl repidieplicatiominamultiplecorgarasrey and diseagesaghia i on.
Protein chains are first hydrolyzed by the i mune systeminto snaller

pi eces, freqindndd mpiireplicadion i plireand dimadtifro aci ds | ong, as part of the

i mmune systens' process of recognition of foreign structures against which
it may nount an i mmune defense. By way of exanple, the i mune system
recogni zes the presence of disease by chopping up 15 proteins of the

di sease agengani I ' e ‘ - reqd] . Thi s
principle i stoggggggé@s{gg({st?@ﬁ?%lk&?@ %%E??ﬁ%h%ll{shﬂmhgg{@sear ch for
honol ogyes of. the nalignjnhcancer i tope,.once the structur f the epitope
was . kndwn; Fgortihen yeteq Rerein et ealas e BREIORG N AORRIEHET- i ch tvio
of the three |lysines (K s) are_eight residues apart is in accordance with
t he appar ent replicatios; bitgngabwe fhgily pEhompiegeessykase fincten isaelstpdite rapid r ef er r ed
to above (6-10 amno acids 1long); 3) The fact that the malignin cancer

epi t ope was siptivaticnovdselisovered, vdticlowg named Rgplikint. hat is - a generator of a
strong i mmune response; that there are three lysines (K's) in the 10-ner

peptide glioma Replikin and that Ks are known to bind frequently to DNA
and RNA as potential anchors for the entry of viruses; and 25 4) One

ni st i e ( Hogod) 4RCAIR B AL ORUBIGEY. 1) BACERIOBAf, RBbGgpe, Det veer

2 the two K resi dues apart, suggesting a connection

to the petals of redox syst ich. are required t rgvi ergy for
replicatt on. S Sgelﬁbiﬂ‘)ﬁﬁﬁog?%éégtg% t@%@@gfeﬁge alflé?(‘g?gfl@wg‘n?%%gice{slﬁs Z%(%ssessi ng
tail ored bindin 5 pockets with appropriat e&y 0Si tfironed fun éi onal groups
have been Su@gégg@]yzpchbythe immune system into smaller peeces, equently sncf ) 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

15 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 apat is in accordance with the apparent ‘rules’

20 | used by the immune system for recognition referred to above (6-10 amino acids
long); 3) The fact that the malignin canc.er epitope was shown to be a very strong
antigen, that is — a generator of a strong immune response; that there are three
lysines (K’s) in the 10-mer peptide glioma Replikin and tﬁat K’s are known to
bind frequently to DNA and RNA as potential anchors for the entry of viruses; and

25 4) One histidine (H) is included in the sequence of the malignin epitope, between




catal yzing a nunber of chem cal transformations, sonetimes wth inpressive
efficiencies. Just as two or nore separate proteins with specific and quite
different functions are now often recogni zed to be synthesized together by
organi snms, and then separately cleaved to go about their separate
functions', so the Replikin 10 structure is a unique protein with a uni que
functi on t hahe ppKirwhich atgecight (Hgasidess apawpupeasting a bgnnepiéor iihe syst em and
may be now rationally engineered- e.g. synthesized to produce a functional
unit. [ 0007]métalewr fedok 8yans whighiatd reqhirad te\rovidle the kergy &draefiatioh.on t he

new y 15 determ ned glioma peptide sequence has led to the discovery of a
wi de class of proteins with related conserved structures and a particul ar
function, in this case replication. Exanples of the increase in Replikin

concentrati i-th virul,en f i ear in..di mncl udi ng,
i uenza, A0 Eha g RE7 ot and crl ARG, Rlrslbip SRS Bnh
structures is related to the phenonenon of rapid repljcation in .20

or gani sfis aspOGL?f‘ér"%'éh appronsdaly Posione iﬁ!ptélﬁpgl,gr?% hgesbesn sperersitdas ¢ onat o
virus, H'V and cancer. [0008] In addition to detecting the presence of
Repl i ki ns i reatadysing 3 nuraberiof ghemigal teangfominatiens, wqtmm&mpr@"fwmm i kin
concentration (nunber of Replikins per 100 25 amino acids) and 2) Replikin
conposi t i onsefficiesgies i Jubtasftero ot moredepaiatd (eoteilspatiospetifid and quispdifferent
replication, provide the basis for the finding that Replikins are rel ated

quantitati vefipictishs Wl AovAsiétRbd dntded 6 bY¥ sjithdshRd tdethePby bRRAbisaR dvan of the
organismin which they reside. Exanpl es of these functional proofs include

t h | t . “ . . . . . . .
gl i obl agt ot ebyepal e FieR A R AR ol P rRoRl S ERBRGR, | 0
predictjon o

f ipfl dem d. i dem dth | at.i hi
bet ween'®Repl SR B R P B g?‘&ﬁf‘gﬁiﬁ"géﬂ? ﬁ%&?ﬂ%gﬁfsitt%gﬁe\e??gllﬂ%n ship

separately by the immune system and may be now rationally engineered- e.g.

synthesized to produce a functional unit.

[0007} From a proteomic point of view, this template based on the newly
15 determined glioma peptide sequence has led to the discovery of a wide class of
proteins with related conserved structures and a particular function, in this case
replication. Examples of the increase in Replikin concentration with 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
20 organisms as diverse as yeast, algae, plants, the gemini curl leaf tomato virus, HIV

and cancer.

[0008] In addition to detecting the presence of Replikins in rapidly replicating
organisms, we found that 1) Replikin concentration (number of Replikins per 100

25 amino acids) and 2) Replikin compositions in specific functional states dependant




[0009] The first functional basis for Replikins' role in rapid replication
was found 10 in the properties of the gliom Replikin, a 10KD peptide
called Malignin in brain glioblastoma nultiforme (gliom) - a 250KD cel l
protein. Antimalignin antibody 1increased in concentration in serum (AVAS),
nmeasured by an early stage diagnostic test for cancer now used for nost or
all cell typesraphepligationypasvidothebasie drisbe finding that Repldums arardaied t he
expression of this peptide and its concentration 15 per mlligram nenbrane

protein extrqentitkieclyns weHe qualtitivelyorbaspdof epiecatibn 6£thk orghhishsinon per
unit time. Not only 1s there ail increase in the anmount of malignin in

proportion t ghichenhdaediddl UERApIeUIRAS %:Rﬁbnélgsgoscﬁgﬁigrhhe e rRLibSRI 1S

enriched, that is°- 1ncreased ten fold wher cell nunber "i ncreased

S i B AR, 2T,

a novel 16 ner peptide. sequence. W searched for the 16 ner .peptide
“sequencé whi Repniaveilupaseprys a“élth‘blﬁﬁg%ﬁl' pkinfluenza pandemics W4t abases for
the heal thy human genonme and found that it was not present in these

dat abases. 2@pideriies anjl thisrektionshint betweenReplikieincenteation ahdjoavid hm was used to
search in other organisns for the Aioma Replikin protein or honol ogues

t hereof . Overepliclidd in PITVL €i N sequences in the "Pub Med" database were
searched and honol ogues were found in viruses and plant forns specifically
associated with rapid replication. 5 Honol ogues of such Replikin proteins
occurred frequently in proteins"called ‘replicating proteins' by their

st 920 oph ikt RUELARYR By RUBAHE i puagsR A o 0 o
protei niso of inatlhg apl(?o’pe{‘)t{eg r(‘)% thie gfligrrlllgiRepﬂilginY; rlblléﬁspegt?gc (Pa?l(éé ﬁr{aihagi‘lin in brain

glioblastoma multiforme (glioma) - 2 250KD cell protein. Antimalignin antibody

increased in concentration in serum (AMAS), measured by an early stage

diagnostic test for cancer now used for most or all cell types. Malignin was so

named because in tissue culture the expression c;f this peptide and its concentration

15 per milligram membrane protein extractable increased with increased rate of cell
division per unit time. Not only is there an increase in the amount of malignin in

proportion to the cell number increase but the amount of malignin is enriched, that

is - increased ten fold whereas the cell number increased only five fold.

- 20 {0010] The structure of malignin protein was determined through hydrolysis and
mass spectrometry which revealed what proved to be a novel 16 mer peptide
sequence. We searched for the 16 mer peptide sequence which we have named a
Glioma Replikin protein in databases for the healthy human genome and found
that it was not present in these databases.

25




[0013] That malignin is enriched ten-fold conpared to the five-fold
increase in cell nunber and nenbrane protein concentration in rapid
replication of glioma cells suggests an integral relationship of the
Replikins to replication. Wen the glioma 15 replikin was synthesized in
vitro and adm ni stered as a synthetic vaccine to rabbits, abundant

anti mal i gni n[¥Ad] Asechwibs fixed rasementadgoaithh stais mged togeurel tsother t he
antigenic basis of the antinmalignin antibody in serum (AMAS) test, and
provi di ng t herghnissk fqraheGlibmb Replikih gtéteinwahemblogaecthaeof NCvdrd0Pr ot ot ype
for Replikin vaccines in other organisns. 20 [0014] The denonstrati on of

the rel ati ongfydin edquebhies B b RO daERdsk Q\fél}é é%@rcﬁ)@&i and RSinBEs Aerd MILINE

response to cancer Replikins (overriding ce type) based upon the shared

SPESTT o, Shp RS M PRI PR LT SR, L

with antimalignrn an ctrve au etrc 25

Repl i ki n, vacgi nes. 5 0 .study .of 8,090 serum speci nens. from cancer
part ent S andleBRIGEPORRIEH RealiGh BRosibR oFciES fomons Jo BTt Ee SR of
antimalignin antibody increases with age in healthy individuals, as the
i nci dence of ‘Teplifeting piptein® bydkair investigalorser eases, and 5 i ncreases furt her
two to three-fold in early malignancy, regardless of cell type. In vitro

this antibody is cytotoxic to cancer cells at picograns (fentonoles) per
cancer cell, and in vivo the concentration of antimalignin antibody rel ates

quantitati ve[0012PHbMBIoTUEVSMEE REYIIKERERBENR M dr€ Rlund ifall fHRW ViduBeskta@ MR
cells, the stage in cancer at which cells only have been transfornmed to

the i mmort al i\findBd hgnalo Sha i in FETRbAAHOREREBF alfh, SAEIRRngi,NOW can be

e : i | i,
di sti ngui shed from e nore active t Hreat eni ng rcafl n& state
whi ch i 0 chaglacsteeri%ﬁdct%?/ the increased concentration of Replikins. In
addi tioh, cl UeLPFIREY al pat hogenesi s

[0013] That malignin is enriched ten-fold compared to the five-fold increase in cell
nuimber and membrane protein concentration in rapid replication of glioma cells
suggests an integral relationship of the Replikins to replication. When the glioma

15 replikin was synthesized in vitro and administered as a synthetic vaccine to
rabbits, abundant antimalignin antibody was produced ~ establishing rigourously
the antigenic basis of the antimalignin antibody in serum (AMAS) test, and
providing the first potential synthetic cancer vaccine and the prototype for
Replikin vaccines in other organisms.

20
[0014] The demonstration of the relationship of the Replikins to replication and
the natural immune response to cancer Replikins (overriding cell type) based upon
the shared specificity of cancer Replikins, permits passive augmentation of
immunity with antimalignin antibody and active augmentation with synthetic

25 Replikin vaccines.




of cancer may be found in the fact that glioma glycoprotein 10B has a 50%
reduction in carbohydrate residues when conpared to the normal 10B. This 15
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. [0016] The sharing of imrunol ogical specificity by diverse nenbers
of the class, 20 as denonstrated with antimalignin antibody for the gliona
and rel ated p1SRA sReiylof18i098 sersmpgpesiient fam @ncelpatennahd doatrolspmoduct

anti bodi es may recogni ze Replikins by neans of a simlar recognition
“language’ . WhBndubRddha GRVRnYeratibn 61 artRRdlighinYhtibbdy HcRhat Qathiagaunol ogi cal
specificity may explain what was previously difficult to understand: why
the antimalign) i [ [ ; i,§qCYyt ot oxi c
to cancer ceﬁ%&ﬁ@ﬂ(@ﬁ%g’eda %l%eghgig%cl%\?’ :g IGQ%C?L @éﬁgggﬁ%%ﬁnéﬁ%@?sﬁ aﬁrr%st or 6 all
cell types. Thus antipalignin anfibody is produced agai ns ncer

Repl i ki e, ATEROERG i ot i cacy Suehincs, s P ESFIAVEE (18] ot ed 1 o

t he phenonmenon of rapid replication, not to cell type. 5 HOOl?] A second
functional bamtos tHipanttbedy Reptateiie o canmr@ellﬁatrmﬁﬂmse&m@mq ShPPs the study
of data fromthe past 100 years on influenza virus hemagglutinin protein
sequences andamepr ciéhand mgwiveotheicofidentatzan efpintimialigsin antibqdyneletes cs. To date,
only serological hemagglutinin and anti body cl assification, but no

st rai n- speci ghantitaeEh Rsupapil cfeasREpaltass AvhewRNieyliehstallsppen descri bed
in influenza, and no 10 changes in concentration and conposition of any

Cstraim. a . i orevieusl v whi ch
cor el at e wi PREBrahbA s SARUERICoy R oo B e DT BRI G Y Y €

correlate wt m ol ogi cal men emcs or rapid
replicat]on. 018 four to ten-fold jncrease in the concen
tra neShac; prabeni stis i rerkin afidiced] PRy LA R SRR B3
strains, influenza B, (AYH N, . L L. ]

the more active life-threatening replicating state which is characterized by the

i on of
r maj or

ca—

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

15 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.

[0016] The sharing of immunological specificity by diverse members of the class,
20 as demonstrated with antimalignin antibody for the glioma and related cancer
Replikins, suggests that B cells and their product antibodies may recognize
Replikins by means of a similar recognition ‘language’. With the discovery of the
Replikins, this shared immunological specificity may explain what was previously
difficult to understand: why the antimalignin antibody is elevated in all cancers,

25 and is cytotoxic to cancer cells and related to survival of cancer patients in most or




(A)H2N2 and (A) H3N2 was found, and that such increase of Replikin
concentration was related to influenza epi dem cs caused specifically by
each strain from1902 to 2001. These increases in concentration were then
shown to be due to the reappearance of ‘at | east one specific Replikin
conposition from1l to up to 64 20 years after its di sappearance, plus the
emer gence of akheell &pesi Thus satinehignimanpibory is produnsd szaingssencepReplildns | y, no
strain-specific chem cal structures were known with which to predict which
st rai ns woul ¥hphetasiimatueoiogicebspicificity ind ehizh atcrekesdto thephentoentavi se
annual m xtures of whole-virus strains for vaccines. The recent sharp

i ncrease in bBMgidReplidatibh, meeRCRNity@L i on (1997 to 2000), the largest in 25
H3N2's history, and the reappearance. of specific Replikin conpositions

which 7 were | ast seen in the high nortality H3N2 pandem c of 1968 and in
the two high nortality epidem cs of 1975 and 1977, but were absent for

20- 25 : h b [ f.. ing.epidemcs.. 5.[0019
synt net 1. ReBOREF AeSiond T albar R BeRPiiRY rold sb ol EPlSR3E 08t on of
Replikin structures observed whereby the identical structure can persist
for 100 yeafydy ofdatafpmeahe past 1) years ebindperzagirus hompgelatinig peydeidear s

reappears indicates that what was previously thought to be change in
vi rul ence dugequences aokbepidertioldgywf irfluenzs epadenmios @i mademics.n b detezenlpr ot ei ns
is nore likely to be change due to an to organi zed process of conservation

of Repl i ki nsserblgicalcemdgglutiafickdmantibsdyl dlatkifiigor) but RAGRIREpeITEicac d
occurred, the chance against an average length influenza Replikin sequence

bei ng conser ygdehal ggﬂﬁigéé&g{en%ég%v@g%oﬁgéig%}eeﬁr ﬁesﬁﬁt%%ﬁgen&g algnbn the

order of 2 to the 2 e significant conservation
of Repl jKkins 4 X | Jo influenza Vi s _al resent in_foot and
mout - o SeaseGieRih OGP s NonBhEn bt if sty RE Saubibel

have been described previously which correlate with epidemiologically

documented epidemics or rapid replication.

{0018] A four to ten-fold increase in the concentration of strain-specific influenza
15 Replikins in one of each of the four major strains, influenza B, (A)HIN],
(A)H2N2 and (A)H3N2 was found, and that such increase of Replikin
concentration was related to influenza epidemics caused specifically by each strain
from 1902 to 2001. These increases in concentration were then shown to be due to
the reappearance of at least one specific Replikin composition from 1 to up to 64
20 years after its disappearance, plus the emergence of new strain-specific Replikin
compositions. Previously, no strain-specific chemical structures were known with
which to predict which strains 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

25 . H3N2’s history, and the reappearance of specific Replikin compositions which .




[0021] A third functional basis for Replikins' role in rapid replication is
the 20 increase in Replikin concentration shown to be related to rapid
replication in HV. The Replikin concentration in the slow grow ng
low-titre strain of HV (NS1, "Bru"), prevalent in early stage infection,
was found to be one-sixth of the Replikin concentration in the

rapi dl y- gr onwprg 1t geentin thediigh martalityHIN2A pandemic'afi96§ and pythe vehighi n |1 ate
stage HV infection. 25 8 [0022] O her exanples are given of the relation
of Repl i ki nsmbalitgepieméslof ¢ 915 anl 197Fpbut eveaeilisent fon20-8fgtas,dogdthdreaf gemi ni
vi rus, which devastates tomato crops, the first 161 am no acids of the

repI I cat i Ngm@y B¢ & wWarniny\bf oifg ]igd@lgﬁ;@ shown to bind to DNA, contain five
Replikins. 5 [0023] In nalaria, |1egendary for rapid replication,

trypanosones are released from the liver in tens of thousands from one
trypanosonme. Multiple, novel, alnost ~fl anboyant Replikin structures with

concentratio 0.36 verI appin Repl,i.kj. per anm no aclids are
Found t Hor ei |10t Sl By ReplEn fre R acrincSRulits eh JBGRE SREaREvaipn o1
influenza epidem cs is functionall nparable to the glioma Replikin's

i ncrease in Bﬁd@hﬁW@ﬁﬁ@Wﬁg’heﬁ%ﬁmlﬂ@ﬁlﬁbﬁﬂ%ﬁeéﬁnpﬁﬁlﬁfgﬂwﬁo gl i ona
cells and conparable to rapid replication in HV and in a diverse range of
ot her or gani yawes, oRegappdar aBertanubsance ofifsnanatedd yearhrebppaniindisptesithat o be
part of the structural bases of rapid replication in different organi sns.
[0025] Repl i ¥hit wRnrensusit thotgtansbe eumags id vifilerdcd e tofadph eubgieutivaw met hods

to detect and to control the process of replication, which is central to
the survival offgng acids in influenza proteins is more likely to be change due to an
10 organized process of conservation of Replikins. In fact, if random substitutions of
each amino acid occurred, the chance against an average length influenza Replikin

sequence being conserved for one year (let alone 100) is calculated to be in the

order of 2 to the 27" powerto 1.

15 [0020] The significant conservation of Replikins is not unique to influenza virus is
also present in foot and mouth disease virus type O and in HIV, as well as in

wheat.

[0021] A third functional basis for Replikins’ role in rapid replication is the

20 increase in Replikin concentration shown to be related to rapid replication in HIV.
The Replikin concentration in the slow-growing low-titre strain of HIV (NS1,
“Bru”), prevalent in early stage infection, was found to be one-sixth of the
Replikin concentration in the rapidly-growing high-titre strain of HIV (81, “Lai”),
prevalent in late stage HIV infection.

25




20 dom nance of each biol ogi cal popul ati on. The di scovery of these new
proteins related to rapid replication provides new opportunities 1) for
detection of pathogens by qualitative and quantitative determ nations of
Replikins, 2) for the control of a broad range of diseases in which rapid
replication is a key factor by targeting native Replikins and by using
synt het i ¢ Re{{l02R] Othenexammpdesi ane givernafitha yelatom &R dpliking serapid Wplpdatiknns t o
foster growh of algal and plant foods. 9 [0026] There is a significant

nunber of di E@a@aﬁ]ﬁmﬁ] pafatoaRTISa i RnfiAl A Swhih Qv @ftatisftbhsid ctops Othelet ect  and
treat and for which there is no effective vaccine. Thus, for each di sorder

there is a ngadfpindGvelQBEOR ‘gepﬁ%rrtglgg]ﬁél n;, %ﬂ:ﬂ hﬁ{;s%‘élaﬁ'?hoﬁvnet@}%fi ve

met hods of detecting, treating ese di seases an pat hogens.
SUMVARY COF T ENTI. 027]. The present invention provides a nethod for
i denti fyi ng EEQ%P?W%VL%&I’]&%{%O aci d sequences that include a Replikin
‘sequence. The nethod is referred to herein as a 3-point-recognition

met hod. By use of the "3-point recognition" nmethod, namely, peptides
conprising from7 to about 50 am no acids including (1) at |east one

| ysi ne resi di¥2Bbmandaria ilogendary éor rapid meplizmaiich, typanhsomes aronelaasséfiomd | ysi ne
residue; (2) at |least one histidine residue; and (3) at |east 6%/ ysine
resi dues 15 {hadivkt fitegs of tReuasddstiidin ok RypRavsdbha Mulipid) aptdldgsomas reveal ed

in al gae, yeast, fungi, anoebae, bacteria, plant and virus proteins having
replication, iniiRRsORERIIR S SAR%oALAGLERRDE ub 49 38bvdappiRg aspect of
the i nvention ﬁ%?e ar gaprovf%@ge%soﬁa?e o%ﬁ@;nfﬁégé)zedv rZBﬁipgpti des

cont ai ni-ng a %@Il Kin ce... The.pept.i des conprise from?7 to about 50
am no aci ds F u%‘c’ll?ﬁﬁ l?ﬁ?ﬁﬁ}% qcédass?{e %Uﬁlel&)h%?lﬂ'e residue located six to ten
amno acid residues froma second |ysine residues; (2) at |east one

hi stidi e residue; and

[6024] 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
15 and appear to be part of the structural bases of rapid replication in different

organisms.

[0025] Replikin concentration and composition therefore provide new methods to
detect and to control the process of replication, which is central to the survival and
20 dominance of each biological population. The discovery of these new proteins
related to rapid replication provides new opportunities 1) for detection of
pathogens by qualitative and quantitative determinations of Replikins, 2) for the
Vcontrol of a broad range of diseases in which rapid replication is a key factor by
targeting native Replikins and by using synthetic Replikins as vaccines, and 3) for

25 - the use of Replikins to foster growth of algal and plant foods.




(3) at least 6% | ysine residues. 25 [0029] The present invention also

provi des nmethods for detecting the presence 10 of a contam nating organi sm
in a body sanple or environnental sanple conprising: 5 isolating nucleic
acids fromthe body sanple or environnental sanple; screening the nucleic
acids for the presence of a Replikin structure; and correlating the
presence of a Replikin structure with the presence of the contam nating
organism [0 I.n anot her ,aspect of the inventiqgn there js provided a
process for ?@q(ﬂﬁﬂaﬁ]&fq K3 ﬂ@ﬁ%ﬂ@%?é@é?ﬁsﬁm@ P@ﬂ}ﬂg@é‘%w%ﬁ g\alﬂ%luce
antibodies that bind to specifically to a Replikin sequence, said process
conpri si ng a@Avel sifeninty detect prd trent Bpdefor whichghéreds v effentivamaccsfe. a dosage of
a conposition conprising at |east one Replikin peptide. One enbodi nent
conpri ses at ThasSor ok dizeqler theretibatne¢diop deeoping 4 targal tiesrwily progidet r ai n of
_the organismif such new strain enmerges. 15 [0031 ] The present invention
al so_proyi dessaaieihas drdlecttateMRRr bHaRhtid hescisddelahli 0. as def i ned

herein, as well as antibody cocktails co g a plurality of antibodies

t hat specifig&hléggind to Replikins. In one enbodi nent of the invention,
there are prov g conpositions conprising an anti body or antibodies that
specifically bind to a Replikin and a pharmaceutically acceptable carrier.
20 [0032] In one aspect of the invention there are provided isolated, or
separated from ofher(géoteins, reconbi nant, or synthesized peptides or

ot her net hod STRINARY O THE INVENTRON i ki n sequence. The viral Replikin

peptides conprise from7 to about 50 amno acids including (1) at | east
one |ysine r 80X eTHeqresentingéntion pravides amethodfoir tHentifying nucleotide or

10 amino acid sequences that include a Replikin sequence. The method is referred to
herein as a 3-point-recognition method. By use of the “3-point recognition”
method, namely, peptides comprising from 7 to about 50 amino acids including (1)
at least one lysine residue located six to ten amino acid residues from a second
lysine residue; (2) at least one histidine residue; and (3) at least 6% lysine residues

15 (Replikin) — constituting a new class of peptides was revealed in algae, yeast,
fungi, amoebae, bacteria, plant and virus proteins having replication,

transformation, or redox functions.

[0028] In one aspect of the invention there are provided isolated or synthesized
20 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.

25 [0029] The present invention also provides methods for detecting the presence

10




11 residues froma second |ysine residue; (2) at |east one histidine
residue; and (3) at least 6%l ysine residues. (viral Replikin). [0033] The
present invention also provides nmethods -for detecting the presence 5 of a
contamnating virus in a body sanple or environnental sanple conprising:
(1) isolating nucleic acids fromthe body sanple or environnental sanple;
(2) screeni ngf 2 epntaminptingorgatien in pbodhamplesanyisonheniahsmale Repl i ki n
structure; and (3) correlating the presence of viral Replikin structures,

t hei r concentomprisig: 10 and conposition, with the presence of the

contam nating virus. [0034] In another aspect of the invention there is

provided a proceyy fiQlati Fﬂumic%idagroaxhﬁleiwﬁ%aaﬁnﬁ%}&mi&&m@pﬁy@nqﬂé; to
produce antibodies that bind specifically to a viral Replikin sequence,

sai'd process comps sagiAg SR AR A SralEWYEHANALRCHye amoun

of a dosage of a on conprisin east ~ one Re n peptide. One

enbodi nent conprj,ses at. J.east one peptide.that is resent in an.energing
Strain o the vi@he tReLlit Tk ereaEa s pbkgetro i B4 MRt i
invention al so provides antibodies that bind specifically to 20 a viral
Replikin, as defi ne@oMamgiaing gE2ags. as anti body cocktails containing a
plurality of antibodies that specifically bind to viral Replikins. In one
enbodi ment of the invention, there are provided conpositions conprising an
anti body or antibodies that specifically bind to a viral Replikin and a

phar maceut i CEI03Y] Re@BRePMNpect&R e iBventidh tHete [sQRSAlled N propesaFeNt | nvention
al so provides therapeutic conpositions conprising one or nore of isolated
virus pepti dggniaithd e ihRfihd sfstnfBPYEubplt to produce antibodies that bind
10 specifically to a Replikin sequence, said process comprising administering to the
subject an effective amount of a dosage of a composition comprising at least one

Replikin peptide. One embodiment comprises af least one peptide that is present

in an emerging strain of the organism if such new strain emerges.

15 [0031] The present invention also provides antibodies that bind specifically to a
Replikin, as defined herein, as well as antibody cocktails containing a plurality of
antibodies that speciﬁbally bind to Replikins. In one embodiment of the
invention, there are provided compositions comprising an antibody or antibodies
that specifically bind to a Replikin and a pharmaceutically acceptable carrier.

20
[0032] In one aspect of the invention there are provided isolated, or separated from
other proteins, recombinant, or synthesized peptides or other methods containing a
viral Replikin sequence. The viral Replikin peptides comprise from 7 to about 50

-amino acids including (1) at least one lysine residue located six to ten amino acid

11




am no acids conprising: (1) at |least one lysine residue |ocated six to ten
residues froma second |ysine residue; (2) at |east one histidine residue;
and (3) at least 6%5 |lysine residues, and a pharnaceutically acceptable
carrier. [0037] In another aspect of the invention there is provided an
anti sense nucleic acid nol ecul e conplenentary to a virus Replikin nRNA
sequence, safesidureppmid sscordNpsiBemsidhed2tatlenst enp Histolineresiduaind (3)30 ami no
acids conprising: 10 (1) at | east one lysine residue located six to ten
resi dues frolnast 86ty rkyidiendvirelsReplikin)( 2) at | east one histidine residue;
and (3) at |least 6% ysine residues. [0038] In yet another aspect of the
invention there is provided a nethod of sinulating the i mune system of a
subj ect to produce antibodies to viruses, said 15 nmethod conpri sing:

adm nisterin i AN of . ad i i kin peptide
having from E)Ot%g] g&%ﬁ‘t%%&am n&omalt%c} %8%?84&3‘?‘.%%?5%?9 %([efétg‘% *ggfsélt;édghe | ysi ne
resi due ocat?d six to.ten an no aci d residues frorrLa sqcond I.S){si_ne

resi due;® (29T AFONRURDALRE, Wy 18 2;bafly, sample oy epyiropmenta) spruple CQUPRSIRG, | /si ne
residues. 20 [0039] In another aspect, there is provided a nethod of

sel ecting a virud)pdprlpting nuclsic soigs) fioim ghe Body sapplews aevivenmantal pEpRlBeut i ¢
virus vaccine conprising: (1) obtaining at | east one isolate of each strain
of a plurality of2)stsceeniagdic mehkicacids fosthe pBeséidde efraalinak Rapjiktimne ani no aci d
sequence of the at |east one isolate of each strain of the plurality of
strains of the virusthbéturd; B&d presence and concentration of Replikin
sequences; (3) conparing the concentration of Replikin sequences in the

amno acid 5 segyengsrepling i fischafstvidMRobAdh Shitndts o%g%ﬁa@?m the

plurality of strains o rus to the concentratidn o n

n rv i h i NO .ACi n f h.of th rain
sequences observed . b BoMbA il pRSIHE R e tonBRGHeRy illE Strai N at

[0034] In another aspect of the invention there is provided a process for
stimulating the immune system of a subject to produce antibodies that bind
specifically to a viral Replikin sequence, said process comprising administering to

15 the subject an effective amount of a dosage of a composition comprising at least
one Replikin peptide. One embodiment comprises at least one peptide that is

present in an emerging strain of the virus if such new strain emerges.

[0035] The present invention also provides antibodies that bind specifically to
20 a viral 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 viral Replikin and a
- pharmaceutically acceptable carrier.

25
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time period to provide the concentration of Replikins for at |east two
time periods, said at | east one earlier tine period being within about six
10 nonths to about three years prior to step (1); (4) indentifying the
strain of the virus having the highest increase in concentration of

Repl i ki n sequences during the at |east two tine periods; and (5) selecting
at | east onelOR&YI The nressalinesntion glse pagiidgsiherapentic camposifionshe 15 vi r us
peptide identified in step (4) as a peptide for inclusion in the virus
vacci ne. [ 00@priBirg quees enwre dhivaated vnuapeides havimeom Tetahout 56f nmaki ng a
preventive or therapeutic virus vaccine conprising: 20 (1) (2) (3)

i dentifying @ninbaaide cohpisivg: (Usat dcasBohedPEinGicldus Idcaicd sixaplt@niesidgesat | east
one Replikin sequence present in the energing strain as a peptide tenplate

for the virUsoNaGRAR IPENEERLLIE) a3 Sifshigldife RABLLARH (DAY 1AG drpe am o

aci d sequence of t one sequence ‘se n step (2),

and 14 (4) nbi ni ng a therapeutical effective. anount of the peptides of
step (3% Wi t $§eﬁﬁ5&ﬁﬁégﬁﬁpgép} m&&@@%?%ﬁ?@g%§FFwér and/ or adj uvant. [0041]
I n anot her aspect, the invention is directed to a nethod of identifying an
5 energing strain of a virus for diagnostic, preventive or therapeutic
pur poses conpri sing:

[0037] 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 (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.

[0038] In yet another aspect of the invention there is provided 2 method of
simulating the immune system of a subject to produce antibodies to viruses, said

15 method comprising: administering an effective amount of at least one virus
Replikin peptide having from 7 to about 50 amino acids comprising (1) at least one
lysine residue located six to ten amino acid residues from a second lysine residue;

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

20 [0039] In another aspect, there is prdvided a method of selecting a virus peptide
for inclusion in a preventive or therapeutic virus vaccine comprising:
(1) obtaining at least one isolate of each strain of a plurality of strains of

said virus;
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(1) obtaining at |east one isolate of each strain of a plurality of strains
of the virus; (2) analyzing the am no acid sequence of the at |east one
isolate of each 10 strain of the plurality of strains of the virus for the
presence and concentration of Replikin sequences; (3) conparing the
concentration of Replikin sequences in the amno acid sequence of the at

| east one i sol at(@) ohnayzihg theraaiino adid séynepdelnfahd 4tYeasf onessalatenf et t he virus
to the concentration of Replikin sequences observed 15 in the am no acid

sequence of each of sirhig of tHegilialigtof 8lraih@af thedAfis €8t the preserck @®d peri od to
provi de the concentration of Replikins for at least two tine periods, said

at |least one earli e fiddBatifyd | L n about six, nonths to about
cohdelifa R%c?f%égﬁﬁkm%@q%&&l

three years prior to step ( entifying the strain of the virus
havi ng the high increase.in 20 conc rat.ion of Replikin ences
during the at Ig@it cpifigang tae C%F?%ag]sop 0[%3%73%“Isﬁq'ﬂ‘?B?eséﬁh}et?ﬁmigggct of the
invention, there-is provided a preventive or therapeutic virus yaccine
conprisidng at | east SeAwsneefithe adeaskpns ikelatepf sadyitrainpithaplupbéy of n of an
emerging strain of the virus and a pharnmaceutically acceptable carrier

and/ or adj uvant. [ 06#aihs of the vpnoipi thecorvyntrdtienmt Bepitkin isequentasobsdrgeda net hod
of preventing or 5 treating a virus infection conprising admnistering to a

patient in need thefgtde @aninpracMabiicice of edch 6F tiRetthing aMedst Gny ealibme
conprising at |east one isolated Replikin present in a protein of an

emerging strain of ttiﬂfél__ﬁ@ri'blﬁo podicR 1R @neBaRbh 6AREMikiRCHE B 184k Bwsar ri er
and/ or adjuvant. 10 | NFLUENZA
time periods, said at least one earlier time period being within about six
10 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

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

vaccine.

[0040] The present invention also provides a method of making a preventive or
therapeutic virus vaccine comprising:
20 (1) identifying a strain of a virus as an emerging strain;
(2)  selecting at least one Replikin sequence present in the emerging strain
as a peptide template for the virus vaccine manufacture,
(3) synthesizing peptides having the amino acid sequence of the at least

one Replikin sequence selected in step (2), and
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[0044] Influenza is an acute respiratory illness of global inportance.
Despite international attenpts to control influenza virus outbreaks

t hrough vaccination, influenza infections renmain an inportant cause of
norbidity and nortality. Worldw de influenza epidem cs and pandem cs have
occurred at irregular and 15 previously unpredictable intervals throughout
history and it i(d)expmbindug 4 thataptutizglly efftdtive amonniue theopaptidesofistept(Be f ut ur e.
The inpact of both pandem c and epidem c influenza is substantial in terns
of norbidity, mortakjjtha ghaeneeanelyGcegtible ERR4ndlpblijueara vaccines remain
the nost effective defense against influenza 20 virus, but because of the
ability of the virus to nutate and the availability of non- human host
reservoirs, it is expected that influenza will remain an enmergent or re-
energent inf (WeTg gbal i.nfluenza suryveillance | ndi caies.that influenza
viruses may %iﬁgﬁpgh$ﬁmﬁm§g%ﬁFP?miﬂﬂmﬁ@Fﬂﬁ %ﬁﬁhpﬂpggﬁﬂﬁ%PQ§ﬁﬁi nent's
during an influenza season. Virglogical surveillance is of inportance in
noni t or idng 2emeRginggtainofainus fordhagnoptie, prevertivess theipReaif PEIREES| s al so
inmportant in assessing the 16 inpact of epidem cs. Both types of

i nformati on ¢ew@ismgvi ded the basis of the vaccine conposition and the
correct use of antivirals. However, to date there has been only annual

post hoc hemat ol @Y @dtainihgats ichitont idlat©bf dAR sirslf bfaphRgitpviieinodf ener gi ng
i nfluenza virus strains, and no specific chem cal structure of the viruses
5 has been identifiegge @pusan i ndicator of approaching influenza epidemcs or
pandem cs. Currently, the only basis for annual classification of influenza

virus as activ i L: r l,ent N Lven. . St tivities
of the virus he2 ggﬁ%&%ﬁégH%aar?ﬁh‘géﬁﬂgﬁé“ﬁ#%%@fégﬁ?tg%#ﬁ@%15@‘%"%?‘%%”261 vi ral
chem cal structure has en identified prior to _thjs application that can
be used% or quanti téffﬁ\?é’l%%@m}é‘iaﬁfy Sgﬁméﬂfﬁ’@rﬁ‘%'éﬁlfrth E"%‘ior to design

nmore effective and safer vacci nes. [0046] Because of the annual
admi ni stration of i rPnepstrationefdRephilm sequences short

(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

15 in the amino acid sequence of each of the strains at at least one earlier
time period to provide the concentration of Replikins for at least two
time periods, said at lgast 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

20 concentration of Replikin sequences during the at least two time

periods.

[0042] 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

15




period of tinme when a vaccine can be adm nistered, strategies directed at

i nprovi ng vacci ne coverage are of critical inportance. 15 [0047] In one
aspect of the invention there are provided isolated or synthesized

i nfluenza virus peptides containing a Replikin sequence. The influenza
Replikin virus peptides conprise from7 to about 50 am no acids i ncl uding

roma secomd Tyt ok SrREPAERHAREE B FRLEREL Brddial AR RPARIEHER. ™ ond

(3) at least 6% |ysine residues. (Influenza Replikin). [0048] In another
aspect of t K& i"ﬁ?z%m’ m, there is provided a process for stinulating the

i mune system of a subject to produce antibodies that bind 25 specifically
to an influenza virus Replikin sequence, said process conprising 17

adm nistering to the subject an effective anount of dosage of a conposition
conpri si ng d0043dadso promidied by tierpresent muentiReps a kiethodefprayentingwora pref erred
enbodi nent the conposition conprises at |east on peptide that is present in

an enesgi ngreatifigh Rirad infdttion eonprishg bEminbstdrig49k pitient M @sednheresfent i on al so
provi des anti bodies that bind specifically to an influenza virus Replikin,

as defined hetghfive mgﬁgéutwﬁm&%ycomggak ReastCRB i@t Reilh Ur al i ty of

anti bodi es that specitically bind to infl'uenZza virus Replikins. In one

an ant | body TEreeARp RSERR e e B Be Frtn BF Y VR S S BRI aRepl Tk
a1 50 pr ovi AGCTRNS RN BRLBABEA ons corpri sing one or more of fsol ated
i nfluenza virus peptides having from?7 to about 50 am no
10 INFLUENZA
[0044] Influenza is an acute respiratory illness of global importance. Despite
international attempts to contro! influenza virus outbreaks through vaccination,
influenza infections remain an important cause of morbidity and mortality.
Worldwide influenza epidemics and pandemics have occurred at irregular and
15 previously unpredictable intervals throughout history and it is expected that they
will continue to occur in the future. The impact of both pandemic and epidemic

influenza is substantial in terms of morbidity, mortality and economic cost.

{0045] Influenza vaccines remain the most effective defense against influenza

20 virus, but because of the ability of the virus to mutate and the availability of non-
human host reservoirs, if is expected that influenza will remain an emergent or re-
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

25 antigenic shift and drift. Disease surveillance is also important in assessing the
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15 acids conprising: (1) (2) (3) 20 at |east one |lysine residue |ocated
Six to ten residues forma second |ysine residue; at |east one histidine
residue; and at |east 6% ysine residues, and a pharnmaceutical acceptable
carrier. [0051 ] In another aspect of the invention there is provided an
antisense nucleic acid nolecule conplenentary to an influenza virus

hemaggl uti nijg, i K} iSRS : I | |‘1))<‘; %@1?% £ ce denoti ng
from?7 to ablodgg‘g(g{e%gd%mﬁo' acl d?ﬂg%ﬁ%ﬁoﬁ%ggﬂ E{%E(P{ l? ? g a’? | east one
| ysine residue | ocated.six to, ten residues.frqaqma secand I ne residue;
it "l east - one Hiriee earpesifebiles Sltndst otk I, Royratao el Bt [Sosz) 1 n
yet anot her aspect of the invention there is provided a nethod of
sinmul ating tPRENORH ATEualposiiacdematalegical slassification of the 1nsreasigmuELber of
influenza virus conprising adm nistering an effective amount of at |east
one i nf | uenzemergingsnilRaph vicisstrest indendwpecifig chemital/stiuotuabofithe SGusesi no aci ds
conpri si ng:
5 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

10 warning of epidemics or pandemics or to design more effective and safer vaccines,

[0046] Because of the annual administration of influenza vaccines and the short
period of time when a vaccine can be administered, strategies directed at
improving vaccine coverage are of critical importance.
15
[0047] In one aspect of the invention there are provided isolated or synthesized
influenza virus peptides containing a Replikin sequence. The influenza Replikin
virus peptides comprise from 7 to about 50 amino acids including (1) at least one
lysine residue located six to ten amino acid residues from a second lIysine residue;
20 (2) at least one histidine residue; and (3) at least 6% lysine residues. (Influenza

Replikin).

[0048] In another aspect of the invention, there is provided a process for
stimulating the immune system of a subject to produce antibodies that bind - .

25 specifically to an influenza virus Replikin sequence, said process comprising -
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10 (1) at least one lysine residue |ocated six to ten amno acid residues
froma second lysine residue; (2) at |east one histidine residue; and (3)
at least 6% ysine residues. 15 [0053] In another aspect, there is provide
a nmet hod of selecting an influenza virus peptide for inclusion in a ‘
preventive or therapeutic influenza virus vaccine conprising: (1)

obt ai ni ng atadhﬁﬂﬁfzegﬁg%ihaqmlﬁteaaafefﬁe&% eﬁﬁétﬂftpﬂ?&a & R 'otsmpgf strains of

i nfl uenza virus; anal'yzi ng the henagg InTn am no acid sequence of

the at | east .. 1sol ate of. h straibn.of th | ural i f strains of

i nfluenza vicrous,p%rsgl|g a?LegIsto %é%@%%%agﬁﬁsa%%ﬁ(gh??@pgo %‘?m%ﬁ i Ki n sequences;
(3) comparing the concentration of Replikin sequences in the henagglutinin
amno acid s gt e qampostiioneomprseicatileast op repidle by PressntdR AR n of t he
plurality of strains of influenza virus to the concentration 19 of Replikin
sequences obuwrgrgiag sirgintofénflieneaygikus i nin anino acid sequence of each of the
strains at |east one earlier tine period to provide the concentration of
Replikinds for at least two tine periods, said at |east one earlier tine
period being within about six nonths to 5 about three years prior to step

(1); (4) idepbidyrHRgréeat ﬁtzéxfﬁioﬂ a@Jlo_ ﬂl{a&ih&eﬂaﬁiaoaihé hat iy Eﬁ&iﬁc‘ﬂﬂ){ i gpest

increase in  concentration of Replikin sequences during the at |east two

Strain of 100 TR REREHAR Aokl B L S AR D 2 Pt e

for inclusion . . . . o di i i i i
or Inchusi Ocontmmng a plurality of antibodies that specifically bind to influenza virus

Replikins. In one embodiment of the invention, there are provided compositions
10 comprising an antibody or antibodies that specifically bind to an influenza

Replikin and a pharmaceutically acceptable carrier.

[0050] The present invention also provides therapeutic compositions comprising
one or more of isolated influenza virus peptides having from 7 to about 50 amino
15 acids comprising:
(1) at least one lysine residue located six to ten residues form a second
lysine residue;
(2) at least one histidine residue; and
(3) atleast 6% lysine residues, and a pharmaceutical acceptable carrier.
20
[0051] In another aspect of the invention there is provided an antisense nucleic
acid molecule complementary to an influenza virus hemagglutinin Replikin
mRNA sequence, said Replikin mRNA sequence denoting from 7 to about 50

amino acids comprising:
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in an influenza virus vaccine. [0054] The present invention also provides a
nmet hod of making a preventive or therapeutic influenza virus vaccine
conprising: 15(1) (2) (3) 20(4) identifying a strain of influenza virus as
an energing strain; selecting at | east one Replikin sequence present in the
energing strain as a peptide tenplate for influenza virus vaccine

manufacture,  synf hasledst Bflc BERE rédRRicNSMdUL % ReteA siReRfbA SREdRNCe of the
at | east  one Replikin sequence selected in step (2), and conbining a

t herapeutically eff i : unt of the peptides of step (3) wth a
pharmaceutically ac??gs%ﬂte\ggﬁ@%gar rier and/or adjuvant. [0055] In another

aspect, the invegtion is direct.ed to a nethod of identifying an energing
strain of infl uZﬂ)zaa{}]ie?%Qn?Eﬁstuﬁl‘P%beﬁ@é’ﬁ%‘% preventive or therapeutic 25
pur poses conprising: 20 g}) obtaining at | east one isolate of each strain
of a plurality d&#) setlgash§%olysing fsidienza virus; (2) anal yzing the
hemaggl uti nin am no acid sequence of the at | east one isolate of each
strain 6f the plurality of strains of influenza virus for the 5 presence
and concentration of Replikin sequences; (3) conparing the concentration of
Repl i ki n sed$8/tlds yehanother aspeptend shainventiongherads provided amedindeofof the at
| east one isolate of each strain of the plurality of strains of influenza
virus to thesinwhtegtthainmnne system of a subject to produce antibodies to influenza

virus comprising administering an effective amount of at least one influenza virus

Replikin peptide having from 7 to about 50 amino acids comprising:

10 (1) at least one lysine residue located six to ten amino acid residues from a
second lysine residue;
(2) atleast one histidine residue; and

(3) at least 6% lysine residues.

15 [0053] 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:
(1) obtaining at least one isolate of each strain of a plurality of strains of
influenza virus;

20 (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

25 strain of the plurality of strains of influenza virus to the concentration
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of Replikin sequences observed in the hemaggl utinin am no acid 10 sequence
of each of the strains at at |east one earlier tine period to provide the
concentration of Replikins for at least two tinme periods, said at |east

one earlier tinme period being within about six nonths to about three years
prior to step (1); and (4) identifying the strain of influenza virus having

the highest i ncreas@fkébl%ﬁrﬁseﬁﬁ&ﬁ@?&lfs%weﬁ'}nﬁ{e @ﬁ@%&lﬁiﬁn%ﬂh@ﬁbﬁs during the

at least two tinme perio 0056 n yet ano aspect of the invention,

there is provided a_preventLy t.herapeutic influenza \irus vaccine
conprising at |east S@Hﬁ“ﬁesogfeaa(i%eogﬂﬁef)tﬁ"ﬁ ﬁ?%é Aesatist ?qng%te !é& ﬁ’erraggl uti nin
protein of an enmerging strain of inflyenza virus and a _pharnaceutically
acceptabl e carrier HWHId(?rt{’eaQﬂnﬁ%thanPgBQPI]'kIN%aﬁﬁﬁpﬂ%agﬁ}’e??f&present '
invention is a nmethod of preventing or treating influenza virus infection
conpri sing admi ni st eaid agleasb one gpati¢rgime periaddmihggithin ebadSixamenthytont i ve or

t herapeutic vaccine conprising at | east one isolated 21 Replikin present in

the hemaggl uti ni n pasduetiiedfeatdprivies giepgl)st rai n of influenza virus and a
pharmaceutically acceptable carrier and/ or adjuvant. TRYPANOSOVES 5 [0058]

In one aspect ofgy hﬁiehﬁ'fﬂﬁfgtth_@ﬁ‘tratiﬂ%fﬁlﬂfi‘l%ﬁz_apwfiﬂl‘éihgﬁﬂ%itl&Ql_%%ﬁe@.ﬁin&reaMﬁt hesi zed

t rypanosone pepti‘des contdi ning a Replikin sequence. e trypanosone

i Ki id i f . . ; Yol udi
Repl ki PoPtl des SRMRALRnUrRmich:aRRML: e TR AG) dib e’ udi ng (1) a

oca SI'X en anrno acid residues froma
second |lysine residue;, (2) at |east one histidine residue; and (3) at
| east 6% | ysine resP » (Trypanosone 10 Replikins). MALARI A

(5) selecting at least one Replikin sequence present in the strain of
10 influenza virus peptide identified in step (4) as a peptide for inclusion

in an influenza virus vaccine.

[0054] The present invention also provides a method of making a preventive or
therapeutic influenza virus vaccine comprising:
15 (1) identifying a strain of influenza virus as an emerging strain;
(2) selecting at least one Replikin sequence present in the emerging strain
as a peptide template for influenza virus vaccine manufacture,
(3) synthesizing peptides having the amino acid sequence of the at least
one Replikin sequence selected in step (2), and
20 (4) combining a therapeutically effective amount of the peptides of step (3)

with a pharmaceutically acceptable carrier and/or adjuvant.

[0055] In another aspect, the invention is directed to a method of identifying an
emerging strain of influenza virus for diagnostic, preventive or therapeutic

25 purposes comprising:

20




[ 0059] One trypanosone di sorder which has proved difficult to treat and for
which there is no effective vaccine is malaria. Mlaria causes nuch death,
and physical 15 and econonic hardship in tropical regions. Malaria is
caused mai nly by Pl asnodi um fal ci parum which has proved to be extrenely
resistant to treatnent and to date, a vaccine for malaria has renmai ned

el usive. Thus tRgy eoh@infing@CKast Bhe isBlateSGH daEstPRY féﬁluﬁ@}%ﬂﬁﬁjﬁw et hods
of treating or preventing the disease. This application provides the basis
for such vaccines ap u@ﬁ#a .of treatnment and 20 prevention. Al of the
met hods described above for pt oduction of and treatment wth Replikin

Vi rus vacci nes d Replikipn influenza virus vaccines are appljicable to the
production of aZ@ tﬁ%ﬁ%&%&le\mfﬁgéﬁwpwml PAOHCRFE | easf.?e%ftdﬁ"@m In the
present invention, there are provided vaccines and methods for 25
preventing or treat iselpteref eaeh strairpbthewivplity of sicainnelinBeman vises 8X theast one
i solated 22 Pl asnodi um fal ci parum Replikin. The present invention al so
provi des net hods f prestnceand ngnoentrgioaveephikinyedwences; conpri si ng

adm nistering to a patient an effective anmount of preventive or

t herapeutic VanB)nec61ﬁﬁﬂ4iﬂg5th_élGorﬁ:%ndr@ﬁ}itof%ﬁlildh%@(ﬁ@h@é% iittigsmodi um f al ci parum
Replikin. 5 [0061] Also provided by the present invention are antibodies,
anti body cocktails MOSLEL O [ [ ' At
specifically bind tg%gg%g%%?{ﬁﬁ%%&a%%ﬁ%&c%%gﬁ{gr%geg%{btn:eE&ggtﬁgf%éra?a antigen
of Pl asnodi um fal ci par.um. .10 .[ 0062 not her .exanple of .a trypanosonme which
may be treated undersg?lﬂé’fﬂ}eé’éérﬁﬁty{kﬁéﬁlﬁf Pg’rﬁ‘ﬁé{%nziaé’@ﬁgotggé’%n‘%gttra}% aria, the
Repli ki ns of Treponena Pallidum (syphilis), can be used for detection,
prevention, treat rreﬁfReplﬂa%wupn%e.SOésm@anehesna[geblﬁla]narwneﬁfédaspect of the

invention there are provided isolated or synthesized )
10 sequence of each of the strains at at least one earlier time period to

provide the concentration of Replikins for at least two time periods,
said at least one earlier time period being within about six months to
about three years prior to step (1); and
(4) identifying the strain of influenza virus having the highest increase in
15 concentration of Replikin sequences during the at least two time

periods.

[0056} In yet another aspect of the invention, there is provided a preventive or
therapeutic influenza virus vaccine comprising at least one isolated Replikin
20 present in the hemagglutinin protein of an emierging strain of influenza virus and a

pharmaceutically acceptable carrier and/or adjuvant.

[0057] Also provided by the present invention is a method of preventing or
treating influenza virus infection comprising administering to a patient in need

25 thereof a preventive or therapeutic vaccine comprising at least one isolated
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bacterial peptides containing a Replikin sequence (bacterial Replikins).
The bacterial peptides conprise from7 to about 50 ami no acids i ncluding
(1) at least one lysine residue |ocated six to ten am no acid residues
froma second lysine residue; (2) at |east one histidine residue; and (3)
at least 6% ysine residues. 20 (bacterial Replikins). US Application

ts onti ety PrRGaeRU A tRiaalhith B of d LG BB iENCRE O PTCE 1

and information. [0064] The. present jinvention also provides nethods for

det ecti ng thvémﬁrmé‘i@ﬁ @]’T?ﬁelglfcg@’%ﬁ?tﬁ er‘?ﬁ‘?’leﬁﬁndé%r&dé‘f‘raﬁ? organismin a body
sanpl e or environnental sanple conprising: isolating nucleic acids fromthe
body sanple or environnmental sanple; screening the nucleic acids for the

presence of i Kj ructure; and correlating the presence of a

Repl i ki n strﬁ%ﬁ‘ggcﬁcﬁﬂighe presence of the contam nating organism [0065]
I n anot her aspect of the invention there is provided a process for

sti nul adi ng [PHE8]ilmene aspstsafshn ipvensionthgre ete provigedigoloted onsyBbesizeéd t hat bi nd
10 specifically to a bacterial Replikin sequence, said process conprising
adni ni st er i rgypanodone: phifescontaimins 4 Replikie saquenuet Thie teypaicmage Replidin
conposition conprising at |east one bacterial Replikin peptide. One

enbodi ment  GREREdsS@pise fbREBlo BOE 3VEHIAG 2aids RRAdIKLE(1) Beleadt BnPlyeiment in an
energing strain of the bacterial organismif such new strain energes. 15

0066] Th j j : [ t ' ] -
[speci 1‘ i caFI f}% tﬁgﬁé;foc%tg%?i gtrt?gelrﬁ @ép??‘g?g%ﬁdgl?ggﬁdn%g dg (Sallhg?észla&s%g@ Iat a

ti bod kt ai | t ai ni I | j f. t.i.bod t hat ificall
gin nld ,? Oyb;gflg?,si?lgpes H%ﬁ&lp%ﬁ%lgﬂg,l a%ld(gﬁ)eé{rlgas{ é‘% I?smear%sfdugs. kﬁ%rpano%omgpem Lecally

10 Replikins).

MALARIA
[0059] 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
15 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
application provides the basis for such vaccines and methods of treatment and
20 prevention. All of the methods described above for production of and treatment
with Replikin virus vaccines and Replikin influenza virus vaccines are applicable

to the production of and treatment with Replikin malaria vaccines.

[0060] In the present invention, there are provided vaccines and methods for

25 preventing or treating malaria. The malaria vaccines comprise at least one isolated
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enbodi nent of the invention, there are provided conpositions conprising an
20 anti body or antibodies that specifically bind to a bacterial Replikin
and a pharmaceutically acceptable carrier. [0067] The present invention
al so provides therapeutic conpositions conprising one or nore of isolated
bacterial peptides having from7 to about 50 ami no acids 25 conprising: 24

(1) at leaStPI%sz\?ﬁgd?&PMﬁiﬁ%ﬁglrﬁ?gei eschtnlSht %’llsro‘i;?b)ﬂé‘sﬁnétﬁ&{é‘ a second

| ysi ne residue; east I'ne residue; 3) at least 6%l ysine

residues; and 5 (4) a pharmaceytically.accept.able carrier.  [0068] In

anot her aspre}\g'fm@%méﬂ%p{émrgﬁ%i’ﬁ%a?%‘équygpﬁwlﬁL"H‘nﬁio ARFLEH e nucl ei c
acid nol ecul e, conpl enentary to a bacterial Replikin nRNA sequence, said
Repl i ki n nRN%fegté‘fﬁPé‘i‘fﬁ’é‘t a&?{sm%je PF therapeytiy vaseine comprss 8t 1588t 8% conpri si ng:
10 (1) (2) (3) at least one lysine residue |located six to ten residues
from a seconeplateq Blasmodivgi falgéparem Replikin. one hi sti di ne residue; and at

| east 6% | ysine residues. 15 [0069] In yet another aspect of the invention
there is provided a nethod of sinulating the i mune system of a subject to
produce antibodies to bacteria conprising adm nistering an effective

amount of at{ohefHIsPRSviee b§ it redRaPinkKitldn RERHIRIH AMBEIY dReRiafls t 0 about
50 am no acids conpri sing:
and compositions that comprise antibodies that specifically bind to a Replikin or

Replikins present in a malaria antigen of Plasmodium falciparum.

10 [0062] Another example of a trypanosome which may be treated under the present
invention as is the case for malaria, the Replikins of Treponema Pallidum

(syphilis), can be used for detection, prevention, treatment of syphilis.

BACTERIA

15 [0063] 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.

20 (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.

[0064] The present invention also provides methods for detecting the presence
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(1) at least one lysine residue |ocated six to ten amno acid residues from
a 20 second lysine residue; (2) at |least one histidine residue; and (3)

at |east 6% ysine residues. 25 [0070] In another aspect, there is provided
a nmethod of selecting a bacterial Replikin peptide for inclusion in a
preventive or therapeutic bacterial vaccine conprising: 5 (1) obtaining at

| east one isglate of eac .ain of a plurality. of si.raj f e
bacteri a; (f? a&ﬂ%ﬁ"%‘f igr;lgt% ﬁ%&é%o%angg} g asbeocﬁi%es éleoqre %%&g{}é}tégggpé 1(I%ne i sol ate

of each strain of the plurality of strains of the bacteria for the
presence and°"PPHEENntrati on of bacterial Replikin sequences; 10 (3)
conparing the concentration of bacterial Replikin sequences in the am no
aci d sequence of1)t hisolating audleic aeids frem! the bodif sapdhosenvirprmentak S98IPIG | ural ity
of strains of the bacteria to the concentration of bacterial Replikin
sequences obseryBd idiednivg thehoceiaatids fr ghepesenoé ofaRbplifin stnectursf argi ns at

| east one earlier tinme period to provide the concentration of 15 bacteri al

Replikigs for ay3) easteliti th PRs&RE bP4IRepBiah diradtuleSART the PReseeldf@ie tine
period being w thin about six nonths to about three years prior to step

(1), or earlier in E‘ﬁ%ﬂf‘éﬁ‘ﬁ%ﬁé}g bacteria; (4) indentifying the strain

of the bacteria having increase in concentration of bacterial
Repli ki n sequences during the at least two .20 tinme periods; and (5)
'selecting at | east one bacterial Replikin sequence present in the strain

of the bacterial peptide identified in step (4) as a peptide for inclusion
[0065] In another aspect of the invention there is provided a process for

stimulating the immune system of a subject to produce antibodies that bind

10 specifically to a bacterial Replikin sequence, said process comprising
administering to the subject an effective amount of a dosage of a composition
comprising at least one bacterial Replikin peptide. One embodiment comprises at
least one bacterial peptide that is present in an emerging strain of the bacterial
organism if such new strain emerges.

15
[0066] The present invention also provides antibodies that bind specifically to a
bacterial Replikin, as defined herein, as well as antibody cocktails containing a
plurality of antibodies that specifically bind to bacterial Replikins. In one
embodiment of the invention, there are provided compositions comprising an

20 antibody or antibodies that specifically bind to a bacterial Replikin and a |

pharmaceutically acceptable carrier,

{0067] The present invention also provides therapeutic compositions comprising
one or more of isolated bacterial peptides having from 7 to about 50 amino acids

25 comprising:
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in the bacterial vaccine. 26 [00711 The present invention also provides a
met hod of making a preventive or therapeutic bacterial vaccine conprising:
(1) identifying a strain of a bacteria as an emerging strain; (2) selecting
at | east one bacterial Replikin sequence present in the 5 energing strain
as a peptide tenplate for the bacterial vaccine manufacture; (3)

synthes! 219 Deply! 3PV hORSAIE IRaRAH BIGNENGRtoh isedal cast  one

bacterial Repliki'’n sequence”’selected 1 n st Ining a

t herapeutically effectlve grmunt of the peptides of step (3) 10 with a
pharmaceutically ack ®arrier and/ or adj uvant. [0072] In another
aspect, the inventi on |s d| rected to a nethod of identifying an energing
strain of bactefda 4td¢358913§‘gfﬁ§i§¥1119cr351§}4%vent| ve or therapeutic purposes
conprising: 15 (1) obtaining at |east one isolate of each strain of a
plurality of st (3 natlefst 6%lipsibaxstidnésaand 2) anal yzi ng the amino acid
sequence of the at |east one isolate of each strain of the plurality of

strai nssof the bgct@gh@mh@gutﬁ;ﬂejww@aﬂeeaﬂeﬂ concentrati on of bacteri al
Repli ki n sequences; 20 (3) conparing the concentration of bacteri al
Replikin sequences in the am no acid sequence of the at |east one isolate
of each strain of the pl urality of strains of the bacteria to the

concentrati bact rial guences o am no acid
cequence. of 100 M AR Saqer SR iR REDF B3 BB 5 Rlsens METEY 0a 1o
provide the concentratlo of 25 bacterlaf (ﬁﬂnkl ns for at |least two tine
periods, s aidgidgnolegile comgplementary to.a bacterial R mRNA sequence, sal

Replikin mRNA sequence denoting from 7 to about 50 amino acids comprising:
10 (1) at least one lysine residue located six to ten residues from a second
lysine residue;
(2) at least one histidine residue; and

(3) at least 6% lysine residues.

15 [0069] In yet another aspect of the invention there is provided a method of
simulating the immune system of a subject to produce antibodies to bacteria
comprising administering an effective amount of at least one bacterial Replikin
peptide having from 7 to about 50 amino acids comprising:

(1) at least one lysine residue located six to ten amino acid residues from a

20 second lysine residue;

(2) at least one histidine residue; and

(3) atleast 6% lysine residues.
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27 time period being within about six nonths to about three years prior to
step (1); and (4) identifying the strain of the bacteria having the highest
increase in concentration of bacterial Replikin sequences during the at

|l east two 5 tinme periods. [0073] In yet another aspect of the invention,
there is provided a preventive or therapeutic bacterial vaccine conprising
at |l east one isolated bacterial Replikin present in a protein of an
energing strain of the bacteria and a pharmaceutically 10 acceptable

carrier and/ Luvapt. [007 Two 1. rtapt .sub-species of. bacteri a,
classified Jﬁﬁ%‘ﬁqﬁﬁ%‘gﬁ%{éf&‘r‘ﬁé‘?gfﬁPe"f"wggcg%%ﬂ@#i#ﬁ?lﬁ‘ﬁ e a(cﬁagﬁfosy) whose
30-s ribosonmal protein has a Ctermnal | Replikin and Mscobacterium

t uber cul osi sRgMt tife for anclygnnda agrpstvyerdthempentic bagtelalyac®nes. Repl i ki n
in 30s ribosonmal protein s6 of Mycobacteriumleprae (leprosy) is: kvnutdkh

20 Repl i ki nscomprising: ATPase of Mycobacterium tubercul osis are:
hpr pkvaaal kdsyr | k hprpkvaaal k ksagkwpdkf| agaagvah 25 Replikins in the

B- D- gal gct osi dage) Obbtknineodt leastshehisiiatbgfkdchistraimtoragiichlifyl dfisitaiRepf | ki ns in
Agrobacterium tumefaciens: 5 hsdqqgl avm aakr| ddyk
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;

10 3) cdmparing 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

15 bacterial Replikins for at least two time périods, 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;

(4) indentifying the strain of the bacteria having the highest increase in
concentration of bacterial Replikin sequences during the at least two

20 time periods; and

(5) selecting at least one bacterial Replikin sequence present in the strain
of the bacterial peptide identified in step (4} as a peptide for inclusion

in the bacterial vaccine.
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hl | dhpasvggl dl raml aveevki dnpvynek hpasvggl dl ram aveevki dnpvynek
kcvmakncni kcpagl t t ngeaf hgdpr al agyl mi ah  kneni kcpagl t t ngeaf ngdpr al agyl mi ah
10 hhdtysi edl agl i hdakaar vrvi vk hdtysi edl aql i hdakaar vrvi vk hdakaar vrvi vk

Ki gggakpgegggl pspkvt vei aaar ggt pgvel vsppphh
ki gggakpgeggql pspkvt vei aaar ggt pgvel vsppph 15

kasei t kt | asggi® eavahdh ; ti
kasei t kt | asganslﬂggﬂle&g%gﬁeav%h Eggg%ﬁggg%ﬁi%faﬁké% %prekrgryevietoit | asgansh
kryf pnvkt pvggvt f av.i vadwh .20 o
hhi aagl gf gag[g?f%ﬁué\?%%&%%I?’F&céﬁea‘éﬂ%rfﬁlfgakaaeksI nk
hhi aagl gf gasavypl gvgf r aeekf gadadkaf kr f akaaeksl nk , -
8 e e S & e e
I aa asav vgfraee adadkafl crfa
hhi aagl gf gas avzgl)gvgﬁlmaigglat ¢t @0k bagerial Replikin sequence present in the
hi aagl gf gasavypl gvgf r aeekf gadadkaf kr f akaaeksl nk 29

hi aagl gbgasavypl gvotmagild gadesiaidetifiateamditc for the bacterial vaccine
hi aagl gf gasavypl gvqf r aeekf gadadkaf kr f ak hi aagl gf gasavypl gvgf r aeekf gadadk

kf gl ydaaf eksscgvgf i f{kegvetd S

(3) synthesizing peptides having the amino acid sequence of the at least
one bacterial Replikin sequence selected in step (2); and
(4) combining a therapeutically effective amount of the peptides of step (3)

10 with a pharmaceutically acceptable carrier and/or adjuvant.

[0072] In another aspect, the invention is directed to a method of identifying an
emerging strain of bacteria for diagnostic, preventive or therapeutic purposes
comprising;

15 (1) 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;

20 (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 at least one earlier time period to provide the concentration of

25 bacterial Replikins for at least two time periods, said at least one earlier
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[ 0075] Al so provided by the present invention is a nethod of preventing or
treating a bacterial infection conprising admnistering to a patient in
need thereof a preventive or therapeutic vaccine conprising at |east one
“isolated bacterial Replikin present in a protein of an energing strain of
the bacteria and a 10 pharnaceutically acceptable carrier and/or adjuvant.
FUNGUS [0076] In o ‘ j A | I | sol ated
or synthesi zed funglglfﬁglgﬁfl?eéxgéwg@%tdg?%%bgﬂﬁéE(F%%uﬁﬁgeeﬁ%%éc%& g'ﬁ' e fungal
Repli kin peptides 15[ c&r}pri se from7 to about 50 am no acids including (1)
at | east one |ysineS'fRS] located six to ten amno acid residues froma
second | ysine resi due;@(édZ) at |l east one histidine residue; and (3) at

| east 6% | ysi ne Besidenidbymgtheseain pbiheibretery having) the highgst werepstdn et hods
descri bed above for production of and treatnment with 20 bacterial Replikin
vacci nes are appl i cedicentrasiot lo€ banteril Replitin séquencestduaag therat lesstttwo f ungal
Repl i ki n vaccines. [0078] In another aspect of the invention there is

provi ded a process fig petibdil ati ng the i mmune system of a subject to
produce anti bodi es that bind 30 specifically to a fungal Replikin sequence,
sai d process conprising admnistering to the subject an effective anount
of a dosage of a conposition conprising at |east one fungal Replikin

peptide. 5 [ .. The e [ ntion. al pr ovi i i t hat bi nd
speci i cal | }B%ﬁ e ymvéﬁwe? %é%‘fti St thlHliof e}t Rt gﬁﬁ,aaf’gé‘}e\?’g% s ant body
cocktails coptaining a .plurality of ,anti bodi es that specifically bind to
viral Repli dherapenyi barteridlgesin pr&rn&%éeqswwaatﬁé bedienal RepBkig ovi ded
conposi tions conprising an antibody or antibodies that specifically bind
to a fungal pRessntikiapraisin of an@mshgingsicainof thelbagteria eepa pharmagenticaldy |

10 acceptable carrier and/or adjuvant,

{0074] Two important sub-species of bacteria, classified under mycobacteria, are
Mycobacterium leprae (leprosy) whose 30-s ribosomal protein has a C-terminal
Replikin and Mycobacterium tuberculosis (tuberculosis) whose ATPase has three

15 Replikins.

Replikin in 30s ribosomal protein s6 of Mycobacterium leprae (leprosy) is:

kvmrtdkh

20 Replikins in the ATPase of Mycobacterium tuberculosis are:
hprpkvaaalkdsyrik
hprpkvaaalk

ksagkwpdkflagaagvah

25 Replikins in the B-D-galactesidase of E. coli:
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[ 0080] The present invention also provides therapeutic conpositions
conprising one or nore of isolated fungal peptides having from 7 to about
50 amno acids conprising: 15 (1) at |east one |lysine residue |ocated six
to ten residues froma second I|ysine residue; (2) at |east one histidine
residue; (3) at |least 6%/ ysine residues; and (4) a pharmaceutically
accept abl e i [0081 ] In another aspect of the invention there is
provi ded anqgﬁﬁbggﬁgéﬁ%ucleic acid nol ecul e conplenentary to an fungal
Replikin WR%QQ% uence, said Replikin nRNA sequence having from7 to about
50 am no aci ﬁrising: (1) at least one lysine residue |located six to
ten residues froma second 25 lysine residue; 31 (2) at |east one
hi stidine residue; and (3) at |east 6% ysine residues. [0082] |In another
aspect of the invention there is provided a process for 5 stinmulating the
i mmune syst dkapdikins inuAgrebactedupytuasnefacienst i bodi es that bind specifically to
a fungal Replikin sequence, said process conprising admnistering to the
subj ect san Qﬁﬂ?@&hﬂﬁﬂﬁﬁﬂgﬁt of a dosage of a conposition conprising at
| east one Replikin peptide. 10 | NCREASI NG REPLI CATI ON [0083] In yet
anot her as j i is provided a nethod for increasin
PaftdnpisyENBILAMTBIMRRALREE 1S P g

the replication ra an orgahism conprising transformng a gene

gp;gﬁ: ggrgn an h%%\éﬂ?dh%lé) egﬁﬁm?ﬂv%%i(n having a replication function in the

kevmaknenikepaglttngeafngdpralagylmniah
knenikepaglttngeafngdpralagylmniah

10 hhdtysiedlaqlihdakaarvrvivk
hdtysiedlaqlihdakaarvrvivk
hdakaarvrvivk
kigqgakpgeggqlpspkvtveiaaarggtpgvelvsppphh

kigqgakpgeggqlpspkvtveiaaarggtpgvelvsppph

15 kaseitktlasgamshgalvaaaheavahginmvggmsnsgeggeh
kaseitkilasgamshgalvaaaheavah
kaseitktlasgamshgalvaaah
kaseitktl_asgam&h
kryfpnvktpvggvtfaviagavadwh

20 hhiaaglgfgasavyplgvgfracekfgadadkafkrfakaaekslmk
hhiaaglgfgasavyplgvqfraeekfgadadkatkrfakaaekslmk
hhiaaglgfgasavyplgvqfracekfgadadkafkrfakaaek
hhiaaglgfgasavyplgvqfraeekfgadadkatkrfak
hhiaaglgfgasavyplgvqfraeekfgadadk

25 hiaagigfgasavyplgvqfraeekfgadadkafkrfakaaekslmk
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with at | east one Replikin structure. 15 DEFIN TIONS [0084] As used
herein, the term "peptide" or "protein"” refers to a conpound of two or
nore am no acids in which the carboxyl group of one is united with an

am no group of another, form ng a peptide bond. The term peptide is al so
used to 20 denote the am no acid sequence encodi ng such a conpound. As used

herein, "isg . o ke I N Lde or biologically active portion
h¥igdasa é%vﬁf@e : é@a@gaﬂaqa%tg{ﬂg

thereof refersto-a at 1's sub ntially free of cellular
material or her. cont am nat.i igdes fromthe cell or tissue source
from whi ch tkﬁgeagggﬁ?%aﬁ@a}g‘éqr}%g?lfr}g%%,ﬁﬁ%h&%ubst antially free from chem cal
precursors qr, other chem cals when chem cally 32 synthesized by any nethod,
or subst ant i HagletgasavynlgyHiaceifeadaikat i ng pepti des when syntehsi zed by
reconbi nant gene techni ques. [0085] As used herein, a Replikin peptide or
Repl i ki n pr dtfglydaafeksasgvghitrhdgvgth d 5 sequence having 7 to about 50 ani no
acids conprising: (1) at |east one lysine residue |located six to ten am no
acid residues froma second |lysine residue; (2) at |east one histidine
residue; (3) at least 6%lysine residues. 10 Simlarly, a Replikin
sequence is [oles| IS Provided bYSIGEEAL RREREHNNG 2 kb ERhifz 00" Protein.
[0086] As used herein, "enefging strain” as used herein refers to a strain
of a virus, i . of: S, r,, Qr.gani i i fi avi ng an
i ncreased 15tT Jlaﬁfcié g%é#%a}é%@cg tekC:nht%ogqngﬁgmgf?ﬁ{g%%%%gﬁg edé3 g‘?tr?%ger?g or nore

of its protein sequenges relative to the cor}centration %f Regliki ns in
ot her straj risPIgYendiyg Qr therapeutic vaccine comprising at least one isclated bacterial

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

10 pharmaceutically acceptable carrier and/or adjuvant.

FUNGUS
[0076] In one aspect of the invention there are provided isolated or synthesized
fungal peptides containing a Replikin sequence. The fungal Replikin peptides

15 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 {fungal Replikins).

[0077] All of the methods described above for production of and treatment with
20 bacterial Replikin vaccines are applicable to the production of and treatment with

fungal Replikin vaccines.

{0078] In another aspect of the invention there is provided a process for

stimulating the immune system of a subject to produce antibodies that bind
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organi sm The increase or increasing concentration of Replikins occurs over
a period of at |east about six nonths, and preferably over a period of at
| east about one year, nost preferably over a period of at |east about
three years or nore, for 20 exanple, in influenza virus, but may be a nuch
shorter period of time for bateria and other organisns. [0087] As used
herein, "nutati:ap.: f Lh.t ks ; REQREL L) es of an
or gani sm caused ByFaThfed RoENARERR M kb EbHp R AR SRR ARREA 20 75
"conservatian®, as,used rein, refers . ,to conservation of particular am no
aci ds due tg°ﬁﬁ%ﬁm5?ﬁ§U%§Fﬁ¥% gﬂ?Oéﬁﬁgﬁgﬁﬁgﬁfgqgﬁ%ﬁ?qﬁg Hﬁﬁﬁ? 5
[0088] Figure 1 is_a bar. graph depicting the frequency of occurrence of
Repl i ki ns i rPogdingah ReplignRertile. [0089] Figure 2 is a graph depicting the
percentage of malignin per mlligramtotal nmenbrane protein during
anaerobic replication of glioblastoma cells. 10 [0090] Figure 3 is a bar
graph showi ng anount of antinmalignin antibody produced in response to
exposur e to [ODBOJREq@eseit ihGeniien alsh @eBidesfangbddiestRatiindispebidicalgy @ph of a

bl ood snear taken with ordinary and 15 fluorescent light. Figure 4B is a

phot ogr aph of s,aeIAAlkBIRAdcraK Revol) hivwoll & Afay %@iﬂ@ﬁﬁﬁﬁ?g‘é | i ght

illustrating the presence of two | eukemc ¢ ure 4C1s a photograph

of a dense | . -' | 1S . 2 prese .antipalignin antibody.
Figure 41) éﬁ%ﬁ&pg{fraghh@%rtg%psﬁg?g arlfé{hi%‘i)é? Vltuﬂg&lpﬁ%lélﬁ' (E)'H;%el s in Figure
4C t aken at %ﬁ? nd 45 rﬂgnut es. fobl owi ng addition of antimal. gni n anti body
20 [0092] Fi igent;of the ip¥entign.dRere AP Kges FRIMPISHIGTS CPBRTISNE R owt h of
small cell lun

anti%ody or antibodies that specifically bind to a fungal Replikin and a

10 pharmaceutically acceptable carrier.

[0080] The present invention also provides therapeutic compositions
comprising one or more of isolated fungal peptides having from 7 to about 50
amino acids comprising;
15 (1) at least one lysine residue located six to ten residues from a second
lysine residue;
(2) at least one histidine residue;
(3) atleast 6% lysine residues; and

(4) apharmaceutically acceptable carrier.

20
[0081] 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:
(1) atleast one lysine residue located six to ten residues from a second
25 lysine residue;
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carcinoma cells in vitro by antimalignin anti body. [0093] Figure 5is a

pl ot of the anobunt of antimalignin antibody present in 25 the serum of
patients with benign or malignant breast disease pre-and post surgery.. 34
[0094] Figure 6 is a box diagram depicting an enbodi nent of the invention
wherein a conputer is used to carry out the 3-point-recognition nethod of
identifying Repl4 ki e ESd; ) Figure 7 is a graph show ng the
concentration op)Rep 1|§§|gns oglzdeurle\?ree%l{aﬁgi%hgnaggl utinin of influenza B and

i nfluenza A strzj n, HlNiL o gn .a %/e@r by year basis from 1918 through 2001.
10 [0096] Fi gur &g’ #east Yol ysineFesidies- Repl'i ki n concentration observed in
hemaggl uti nin of influenza A strains, HZN2 and H3N2, as well as an energing
strain defined by its constituent Replikins, designated H3N2(R), on a year
by year basis from 1950 to 2001. is DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[ 0097] The i[0e8%]ild ancthérawpest ofithaawehtion thyredf pmvideld apeptessiés rel ated to the
phenonmenon of rapid replication, referred to herein as Replikins, provides

targetss forstifiRlg@iitidinahuRilybeiTs subjet 1 Pilue aibodRyehAPINAY t her api es,
i ncludi ng vacci ne' devel opnment. In general, know edge of and identification

of this TamdyeiflaidloReaddRe i tlfendtousl nggﬁtcg?{qgsﬁmggahﬁeﬁgtf% fler api es

and vaccines for any organi s t hat” harbors enti i on of

this famly eptides al so provides .for he detection of .virus and
Vitus vace, 8 mRoBiesfRe et RN eF dhiian of A Somfeis uhsine 4198F, 2
famly of pepti deﬁ pr ovi,gles for the 25 detection of influenza virus and
provi des neWne&AegEK® BeBYdS- nf | uenza treatnent. 35

10 INCREASING REPLICATION
[0083] In yet another aspect of the invention there is provided a method for
increasing the replication rate of an organism comprising transforming a gene
encoding an enzyme or other protein having a replication function in the organism

with at least one Replikin structure.

15
DEFINITIONS
[0084] As used herein, the term “peptide” or “protein” refers to a compound of
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
20 denote the amino acid sequence encoding such a compound. As used herein,

“isolated" or "synthesized" peptide or biclogically 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
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Identification of this famly of peptides also provides for exanple, for
the detection of malaria and provides new targets for malaria vacci ne
devel opment. Further exanples provided by the identification of this
famly of peptides include the detection of infectious disease Replikins,
cancer immune Replikins and 5 structural protein Replikins. [0099] Rapid

replication Jyﬁtiﬁﬁ\%%cﬂ% &y Béth6d, U sibtASIE Bod ﬂoﬁec.rogéhﬁnéﬂﬁ‘gt&fﬂi&es viruses

and mal i gnanci es, but” nd chem'stry comon to rapid replication in different

organi sms h een descri have found a famly of conserved small
protein 10 2"2]81%3 teegm?gec{%’??%go?gﬁ?%ﬁ%ae%glflﬂ%eéti on, which we have naned

Replikins. Such Replikins offer new targets for devel oping effective
detection nethods and therapies. The first Replikin found was the gliona
Replikin, which was identified in brain glioblastoma nmultiforme (gliom)
cel | prot ei n0885] Aviused hiewgin, 8 RepBkinaepdy orfRaphikimngpteings gn gasre agpdet ronet ry
of malignin reveal ed the novel 16 ner peptide sequence which contains the
gl i oma Repl ideqnencd hawngR@ o aboun Shamimodcidsfoothpeising: dat abases for the nor nal
heal t hy human genone and therefore appeared to be derived from sone source
outsi de the bodyy) 2@ ok Qhd 1yhet8NSuAREASE Gix B 1 HPhb bbidMEANEeFbaf OF the
glioma Replikin or honologue thereof. Honol ogues were not common in over
4,000 protein sequg&%ﬁﬁ,lys ey found, surprisingly, in all tumor
viruses, and in the feplicating proteins of algae, plants, fungi, viruses
and bacteria. 36,{01 VW have.identified that both 1) Replikin
concentration (n(airb@&%%ﬁtonﬁ ?t}%ﬁeﬁ?ma‘éq’ 100 amino acids) and 2) Replikin
conposition correlate with the functional phenonmenon of rapid replication.
These rel ati onsHPps apleasiiogelysingaesidwehal basis for the deternination that
Replikins are related quantitatively as 5 well as qualitatively to the rate
of replidcat i Bimilarly, a Replikin sequence is the amino acid sequence encoding such a peptide

or protein.

[0086] As used herein, "emerging strain” as used herein refers to a strain of a
virus, bacterium, fungus, or other organisms identified as having an increased

15 increasing concentration of Replikin sequences in one or more of its protein
sequences relative to the concentration of Replikins in other strains of such
organism. The increase or increasing c-:oncentration of Replikins occurs over a
period of at least about six months, and preferably over a period of at least about
one year, most preferably over a period of at least about three years or more, for

20 example, in influenza virus, but may be a much shorter period of time for bateria

and other organisms.

[0087] As used herein, “mutation” refers to change in this structure and properties

- of an organism caused by substitution of amino acids. In contrast, the term
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[0103] The first functional basis for Replikins role to rapid replication
is seen in glioma replication. The fact that glioma malignin is enriched
ten-fold conpared to the five-fold increase in cell nunber and nmenbrane
protein concentration in rapid 10 replication of gliom cells suggests an
integral relationship of the Replikins to replication. Wen the gliom
Repl i ki n was‘cepservedion? eslused hetein, vefens do eatneinvatoeoRshriiadaransynadids due vacci ne
to rabbits, abundant antimalignin antibody was produced. This establishes
t he anti genitg IfdSdfsudftitdtod. anti mal i gnin anti body in serum (AMAS) test, and
provides the first potential synthetic cancer vaccine and the prototype for
15 Replikin vaccines in other organisns. Wth the denonstration of this
natural imune relationship of the Replikins to replication and this

natural i | Ki whi ch overrides cell type,
based upom@rﬁﬁgﬁﬁgﬁi@ﬁﬁﬁmwﬁﬁs Repl i ki ns and rapid
replication, both passive augnentation of this immunity with antimalignin
ant i body and©928];Eigurgldsahangrepindemicimedhsfrequeney obeepamicefn vacci nes now
is possible. [0104] The relationship between the presence of antinalignin
anti body andRepikinsiinxhripus prgamiems.s was shown in a study of 8,090 serum
speci nens from cancer patients. The study showed that the concentration of
antimalignin antibody 25 increases with age, as the incidence of cancer in
t he popul ation increases, and 37 increases further two to three-fold in

early mali gn@apsy| Fikeaaidh thtepféﬁ'ﬁ% tgl%??{%enﬂa yt Haﬂg?l?ig)%tr gﬁﬂi?;e%i gnin

anti body is cytotoXic to cCancer cel pl cogr ans no per cancer

cuant i at i vopyt B REGRAG RO Rg R Pl S S SBlIY. S'5l "o

cells, tohe stage in cancer at which cells have only been transfornmed to the
i mort &° nal i gnant state but remain quiescent or dormant, now can be

di stinguished fromthe nore active life-threatening replicating state,
which is [0090] Figure 3 is a bar graph showing amount of antimalignin antibody

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

{0091] Figure 4A is a photograph of a blood smear taken with ordinary and

15 fluorescent light. Figure 4B is a photograph of a blood smear taken with ordinary
and fluorescent light illustrating the presence of two leukemic cells. Figure 4Cis a
photograph of a dense layer of glioma cells in the presence of antimalignin
antibody. Figure 4D and Figure 4E are photographs of the layer of cells in Figure

4C taken at 30 and 45 minutes following addition of antimalignin antibody

20
[0092] Figure 4F is a bar graph showing the inhibition of growth of small cell lung
carcinoma cells in vitro by antimalignin antibody.
[0093] Figure 5 is a plot of the amount of antimalignin antibody present in

25 the serum of patients with benign or malignant breast disease pre-and post.surgery. .
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characterized by the increased concentration of Replikins. In addition,
clues to the viral pathogenesis of cancer nay be found in the fact that
glioma glycoprotein OB 10 has a 50% reduction in carbohydrate residues
when conpared to the normal 1 OB. This reduction is associated with virus
entry in other instances, and so may be evidence of the attachnment of
virus for the delivery of virus Replikins to the 1 OB of glial cells as a
step in the transformation to the nmalignant state. 15 [0105] CQur study
concer ni ng ifpfd4y ¥id 4o GaBASH débicﬁh%aﬂ&ﬁb@&iﬂwﬁ?&ﬂﬁ@ﬁﬁ@mﬁﬁd i nfluenza
epi dem ol ogy over the past 100 years, has provided a second functional
basis for t ti i Ki r.api.-d repl i.cat | | y serol ogical
henmaggl ut i nﬁﬁlﬁéﬁh%gﬁ%ﬁﬁ%ﬁ& C @&W?ﬁ ﬁlgr{'&ﬁrg[fre ét O%Iall&lg@g%g:]i fic conserved
pepti de se geen. es Hgvlglgﬁrevi ously been described in influenza. Further, no
changes in 28CUEHER AEPUN SHUGAPSconposi ti on of any strain-specific peptide
sequences have been described previously that correlate with

epi dem &l ogi cal | y docunented epidemics or rapid replication. In this
study, a four to ten-fold increase in the concentration of strain-specific
i nfl uenza RPO9HiFdgure A iomgraph skawihg dfe dohesnhiation 6BR eplikiisrabsersed i nf | uenza B,
(AHN, (AHN2 and (A) 143N2, is shown to relate to influenza 25

epi dem cs CaHheklagluRa6 bf Biffiehsd B bRMnh80%atOstelR H119B dnQlRed by$eak hen showed
that these increases in concentration are due to the reappearance of at

| east one spgEifiG AR thicuBn 86fPosi tion from1l to up to 64 years after its
di sappearance, plus the engrgence of new strain-specific Replikin 5
conpositions. Previously, no strain-specific chem cal structures were known
with which to predict the strains that would predom nate in com ng

i nfl uenza seasons, nar. to devise _annual m xtures of whqle-virus strains
for vadfi ned00%idiguse &/is a eanh optheReplikipeongenration rssTYeRih concent rat i on
(1997 to 2000), the largest in H3N2's history, and the reappearance of
speci fi ¢ Repiemagglutivmpfsnflieors Atstrainsld2M2 and H3N2, as well as an emerging

strain defined by its constituent Replikins, designated H3IN2(R), on a year by year

basis from 1950 to 2001,

15 DETAILED DESCRIPTION OF THE INVENTION
[0097] The identification of a new family of small peptides related to the
phenomenon of rapid replication, referred to herein-as Replikins, provides targets
for detection of pathogens in a sample and developing therépies, including vaccine
development. In general, knowledge of and identification of this family of

20 peptides enables development of effective therapies and vaccines for any organism
that harbors Replikins. Identification of this family of peptides also provides for

the detection of viruses and virus vaccine development.

"[0098] For example, identification of this family of peptides provides for the

- 25 detection of influenza virus and provides new targets for influenza treatment. -
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10 last seen in the high nortality H3N2 pandem c of 1968, and in the two
high nortality epidemcs of 1975 and 1977, but were absent for 20-25
years, together may be a warning of com ng epidemcs. 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 yedetifidatich cfthis faindy ofibattidemslsd propidey ferushyplehfongiet t o be change
due to random substitution of amno acids in influenza proteins is nore

likely to bejegdaing 6f ARrih And@Prod@afew 84 oBs BGGSRa vaceRBaetalsimann. of
Replikins. [0107] The conservation of Replikins is not unique to influenza

virus but wag,gd| b 1 oot and
nout h di sease Vle?%’%aflﬁ):?@sggﬁﬁﬁgfﬁ Q)@tuget&lpﬁgar‘%%\tfﬁl@%? fﬁ%&%@%@ %SEPérlgd% uncti onal
basis for Replikins' role in rapid yeplication.,is seen in the increase in
rapid repli ctﬁ? filétﬁcqoi’? %I‘Q;%Ctﬁélﬁldfsgﬁ‘? %Bﬁ%@ﬁt%?qrwgﬁfﬂms be 25
jelated to rapid replication in HV. W found the Replikin concentration in
the 39 3l ow $ustrHFrotenBaplik@sstrain of H'V (NS 1, "Bru"), which is
prevalent in early stage infection, to be one-sixth of the Replikin
concentration in the rapidly- growmng high-titre strain of HW(SI,
"Lai")(prevalent in |late stage HWinfection). 5 [0109] Further exanples

denonstrat e [0b99)Redpid feflisdlion iOEhabRBIriské BSvitflefic@Rh dertdi® PAdt&al vigises| N t he
"replicating protein,” of tomato curl |eaf gemni virus which devastates

tomat 0 Cr opPS,nta: kil e J [P been shown
to bind topﬂg,lﬂ%ﬂﬁ%s\’/ﬁﬁ#o co@%ﬁo'@/%ﬁggg@?%tﬁ{s&g&?%n% %'P@Z, | egendary
for rapid replicatipon.,when tr. nNes. ar el.eased fromthe liver in 10
the tens of TRONCLHIE HePTfessHBEE WRBETamte il oliconserrklamatl profst
“flamboyant' Replikin structures have_been found with goncentrati ons of u
to 36 o‘y\?erl apyppeRyes 'ﬁé%‘f tl?ir?&ldﬁ@im&‘@m &H‘?‘i’o“’%h@vﬁé!amed Replikins. Such g

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.

15 [00100] 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.

20 [0101] We have devised an algorithm to search for the glioma Replikin or
homologue thereof. Homologues were not common in over 4,000 protein
sequences, but were found, surprisingly, in all tumor viruses, and in the replicating

proteins of algae, plants, fungi, viruses and bacteria.
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[0110] The conservation of any structure is critical to whether that 15
structure provides a stable invariant target to attack and destroy or to
stinmulate. Wen a structure is tied in some way to a basic survival
mechani sm of the organism the structures tend to be conserved. A varying
structure provides an inconstant target, which is a good strategy for

avoi di ng at t{a¢éErWe hawCideRfiedandt bbadi )gepliRalcofsr@ahaeiuamresat ed
specifically against the prior structure and thus 20 are ineffective

agai nst the xﬂﬁﬂm frsHfr 16 hind ki P RHyiki i bqtdiate A yd rus,  for
exanpl e, so that éc'%%}'e(\ﬁ/q ousn-gvacsi ng %@%@ﬁégﬁggmﬁﬁ% ective against the
current virulent virus. 40 PL] K] AS BLE TARGETS FOR, TREATMENT
(01117 Bot h Hntaee! BisiReRm, Srapk e RE o DioE FEARTHBR PG ki armi no
acids. In V, . for exappl e, there has been_a recent jncrease.in

dr ug-r esi st ;g'lﬁ‘éu%a hﬁsﬁ‘%’r the detsypnmation hatRenlikinsare refated Quantpi¥sly 881t i on of
non-Replikin amno acids. (See 5 detailed analysis of TAT protein of HV
di scusséd hewel ag qualirativelytte thearptetof geplidationl. opnent of “resistant strains' is
due to a simlar nmechanism However, we have found that Replikin
structures do not nutate or change to the sanme degree as non Replikin

am no acids (see also discussion of foot and nouth di sease virus

conser vat i onoph31RaRl fifd ffctiingCRRGer ﬁﬁfm&ﬁ&)mww?a RlplikdtbnSt §débnr €S, as
opposed 10 to the non-Replikin structures are conserved and thus provide

new const ant for Nt 10 -Cert ai I cl osely
related to s%}}ro\?l:i a\?‘%bﬁ?aﬁlﬁgt F%%ga%%{gggé%"r‘?h égﬁéﬁﬁoﬁgﬂﬁ%}é&@gﬁgﬁgﬁeﬁ39 Because
an essenti al cgngr)(. nt of the Replikin,15 structure i s histidine.,h), which
s know for e SV ol isreaseineRliRmRbsT AR BPmBFADE QIO CORRIIRIRHATARL and
probabl e source of energy needed for replication, and since  this histidine
struct e r eivpliention ofi gliema cellsisggostsrandntagrel relatiensisp af theReplikwp o

replication. When the glioma Replikin was synthesized in vitro and administered
as a synthetic vaccine to rabbits, abundant antimalignin antibody was produced.
This establishes the antigenic basis of the antimalignin antibody in serum (AMAS)
test, and provides the first potential synthetic cancer vaccine and the prototype for
15 Replikin vaccines in other organisms. With the demonstration of this natural
immune relationslhip of the Replikins to replication and this natural immune
response to cancer Replikins, which overrides cell type, based upon the shared

specificity of cancer Replikins and rapid replication, both passive augmentation of

this immunity with antimalignin antibody and active augmentation with synthetic

20 Replikin vaccines now is possible.

[0104] 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

25 increases with age, as the incidence of cancer in the population increases, and
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attractive a target for destruction or stinulation. 20 [0113] Froma
proteom ¢ point of view, inventors construction of a tenplate based on the
new y determ ned glioma peptide sequence led themto the discovery of a

wi de class of proteins with related conserved structures and a particul ar
function, in this case replication. Exanples of the increase in Replikin
concent r at i dreregsesHfurthgntwode dhrepfold inlpabameligmoty degardlessiofiseik typeHIn/, cancer
and tomato leaf curl virus. 25 This newy recognized class of &tructures is
rel ated to whe, phendrmligiinahtibalyiis cdtbtax@plo caatdreslld M pivogeanissns as di ver se
as yeast, algae, plants, the gemni curl |leaf tomato virus, H 'V and cancer.

[0114] Repl 'féhi@oxﬁ&eg?& EHcbiQRI2AH iﬁmktéoﬁ&n%ﬁé(ﬁ Seanfayylighiant i tative 5

met hods to detect and control the process of replication, which is central

of i mumol ARy PR ARG 35 RO RERIEE vafAf AL iR 1S Shr 1
Repl 1 ke,  Sligeerlls e sfien i GoepCot oy rds Povmapl Srendrroraed @ By

recogni ze Replikins by means of a simlar to recognition |anguage. [0115]
Exanpl es of ip&ettrlimalignguieside bulgpmeainrtiiegscens or floamast, aew4ndgnt ai ni ng a
Replikin, i.e., a honologue of the glioma peptide, kagvafl hkk, may be found
in such cadistinguisifed flomt theohork activedifetioreateiag rephigatidprstate, whiclvasr |,
soft-tissue, salivary gland, 15 nasopharynx, esophagus, stomach, col on,
rectum gal thirgdlel®ied tRAMkrcafideShednBrationd LR &pikinsCIVAdditidal aideleto. theye, forms
of nel anoma, |ynphonma, |eukem a, and ki dney. [0116] Repli ki ns provi de for:
1) detection;of i i i-tat] :en@hnat i ons
Qe o BRARGT cgﬁfcegﬂﬁg bE%l}ﬂ‘&?Pﬁgéjfgctq}f%@wﬁﬁ gig(%pggél nes

of Repli ki ns; eat nent and contro road t ang i seases in
which rapid,replication is a key.factar, by targeting. native Lkins and
by usi K" sy Rt i hon iy et sRCieRnc el B e Rl Rl e gr owt b

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.

15 [0105] Our study concerning influenza virus hemagglutinin protein sequences and
influenza epidemiology ovér the past 100 years, has provided a second functional
basis for the relations of Replikins to rapid replication. Only serological
hemagglutinin and antibody classification, but no strain-specific conserved peptide
sequences have previously been described in influenza. Further, no changes in

20 concentration and composition of any strain-specific peptide sequences have been
described previously that correlate with epidemiologically documented epidemics
or rapid replication. In this study, a four to ten-fold increase in the concentration
of strain-specific influenza Replikins in one of each of the four major strains,
influenza B, (AYHIN1, (A)H2N2 and (A)143N2, is shown to relate to influenza -

25 epidemics caused by each strain from 1902 to 2001.
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rates of algal and plant foods. [0117) The first Replikin sequence to be

I dentified was the cancer cell Replikin 25 found in a brain cancer protein,
mal i gnin, which was denonstrated to be enriched 42 ten-fold during rapid
anaerobic replication of glioblastoma nmultifornme (gliom) cells. (Figure
2) Malignin is a 10KDa portion of the 250 KDa gl ycoprotein 10B, which was
isolated in vivo and in-vitro from nenbranes of glioblastoma nmultiforne

"(gliom) cells,. rolysis d SS. spectr.osco of malignin 5 reveal ed a
(13- mer I)oept_i L‘ﬁ%ﬁ%&éﬁ@@%ﬁ@%%ﬁ%m&% wm%ﬁtmaml,em%h i s |

e

referred to herein as the glioma R;z_pl i kin and which includes the shorter
peptide, katprppgaraiee pErdeasbongspecific Repbikin compesitiom frappbioamt thp4ararsabsent
in the normal human genone. to Table 1 16-mer peptide sequence
ykagvaf | hkknaiftetdtsalidappeneahcef plostheeteegence dindaysliadl-sprcificdtugblikins s
spectronmetry ihod ByWtctiFrag ~SeqFragnent?M dSequencel vi m med enf Cbta 1~
A~ | Dl dent i Eémptsificns APRKAHSE; 1Y bt Ah-specPitPdhcfiM] @ el Rnown Wil  SXs~
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
10 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 reappear after an absence of from one to 64 years, indicate that what was
15 previously thought to be change 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.

[0107] The conservation of Replikins is not unique to influenza virus but was also
20 - observed in other sources, for example in foot and mouth disease virus, type 0,

HIV tat, and wheat.

[0108] A third functional basis for Replikins’ role in rapid replication is seen in the
increase in rapid replication in HIV. Replikin concentration was shown to be

25 gelated to rapid replication in HIV. We found the Replikin concentration in the
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hydrol ysis of 5 se'c ddds30 seconds of malignmalignin 'luttoi nmobilized : _
on brompace- "~ ] , evek~'..: II . lhu o iice o o~ .,.... 0OSe

"79s 1-33812. -Oyka(g)=+ awl 20 , '=1-553 ~300)/kagv(a)’? 4+
L2-69228- (y)kagva(f)+M 22 "' ?2-7"SIRS. (Y)kagvaf (1) WE' Eau W

slow growing low-titre strain of HIV (NS1, "Bruy"), which is prevalent in early
stage infection, to be one-sixth of the Replikin concentration in the rapidly-

growing high-titre strain of HIV (81, "Lai"){prevalent in late stage HIV infection).

5 [0109] Further examples demonstrate the relationship of Replikins to rapid
replication. In the "replicating protein," of tomato curl leaf gemini viras which
devaétates tomato crops, the first 161 amino acids, the sequence which has been
shown to bind to DNA, was shown to contain five Replikins. In malaria,
legendary for rapid replication when trypanosomes are released from the liver in

10 the tens of thousands from one trypanosome, multiple, novel, almost ‘flamboyant’
Replikin structures have béeﬂ found with concentrations of up to 36 overlapping

Replikins per 100 amino acids.

[0110] The conservation of any structure is critical to whether that

15 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

20 ~  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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4-119 5(a)gvafl hkk(n)."' + 27 1 RRl X24'5-7a336 1(g)vaf(l)+
256- 71712(v) af (1) 's*- ARMS® 26- 1061336(v) af | hk(k) =NP R+

6-10° 6335(v)afl hk(k) ~F,.a '.' - 28 -'6-12r8575.0 " (v)afl hkkn(d)i"" y °
aAAa~. ~i.i "'Si6-12857 50' ,(v)afhkkn(d) 7-827917,~'a;(a)fl(h) 10-16"8

(h) kkndi deOrpdBiJingas §Tabtk TARGETS FOR TheA TMENT

[0111] Both bacteria and HIV have both Replikin and non-Replikin amino acids.
In HIV, for example, there has been a recent increase in drug-resistance from 9%
to 13% due to mutation, that is substitution of non-Replikin amino acids. (See
5 detailed analysis of TAT protein of HIV discussed herein). In bacteria, the

development of ‘resistant strains’ is due to a similar mechéni_sm. However, we
have found that Replikin structures do not mutate or change to the same degree as
non Replikin amino acids (see also discussion of foot and mouth disease virus
conservation of Replikins discussed herein). The Replikin structures, as opposed

10 to the non-Replikin strﬁctures are conserved and thus provide new constant targets

for treatment.

_ [0112] Certain structures too closely related to survival functions apparently
cannot change constantly. Because an esséntial component of the Replikin
15 structure is histidine (h), which is know for its frequent binding to metal groups in
redox enzymes and probable source of energy needed for replication, and since
this histidine structure remains constant, this structure remains all the more

attractive a target for destruction or stimulation,

20 [0113] From a proteomic point of view, inventors construction of a template based
on the newly determined glioma peptide sequence led them to the discovery of a
wide class of proteins with related conserved structures 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.

25 This newly recognized class of structures is related to the phenomenon of rapid
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3312-154 2(k)ndid(e)- +. 43 [0118] Wen the 16-ner glioma Replikin was
synt hesi zed and injected as a synthetic vaccine into rabbits, abundant
antimalignin anti body was produced. 5 (Bogoch et al., Cancer Detection and
Prevention, 26 (Suppl. 1): 402 (2002)). The concentration of antimalignin

‘antibody in : i i 91‘;@1?}11 ly to the
survival of %?%%ng"hg%t\% S%%fggg%'ghpg%g Pgaéﬁil%{tgé%s 0 %ﬁf le%ta cal
Fluids, 31:7 9-%4%@ 1%&?) vitro antimalignin anti bodi es have been
shown to be f'c%{ﬂ IR 4RO aggﬁ%cie ‘cel I's at a concentration of picograns
(fentonolar) 10 per cancer cell. (Bogoch et al., Cancer Detection and
Prevention, 26 (Suppl. 1): 402 (2002). [0119] Studies carried out by the
inventors showed that the glioma Replikin is not represented in the nornal
heal t hy humaf¥1déhRedikitConsenjtationlapd campasitionprovide héve quaBitativiegi n and

possi bl e honol ogues of the Replikin sequence was undertaken by anal ysis of

publ i shed segethades ddtecy aid mwmgm&g@ofr&moa%n,%@lﬁs@enﬁﬂ@oﬁh@ mer glioma
Repl i kin sequence as a tenplate an constructing a recognition proteomc

systemto v'mvhvmﬁ%%lﬁmeam&ag&s@ﬁ%&%&ﬁ%ﬁvﬂwe' ns Of several

di fferent or ganl sns, a new cl ass pti I ns

i dentified. nese ti 0 rOVId t hod

nucl eot i de olr H‘i?%%glg sgecéfécaﬁie (ﬁggrfeh}gpmi IOS?J% céasﬁzeaﬁ?{emoﬁqg %ﬂﬂéﬁia The
method is referred to h r n 3- poi nt-recognition .met hod. Thethree
point recogflt %’?ﬁ%ﬂwg Eﬂ'f%?‘i glﬁ%ﬂa adelated qanqer Beplking sugassts i Barri no

aci ds i ncl udi n 25 (1) at least one lysine residue |located six to ten am no
aci d resi duesslBrpdtheitproduy antiedies snayastapmize Rep)ikins by exans ofesimilet i di ne

residue; and (3) at least 6% I|ysine residues. (Replikin). These peptides
or prot#®d ns woogiitibnulaagaegeew cl ass of pepti des

f0115] Examples of peptide sequences of cancer Replikins or as containing a
- Replikin, i.e., 2 homologue of the glioma peptide, kagvaflhkk, may be found in
such cancers of, but not limited to, the lung, brain, liver, soft-tissue, salivary gland,
15 nasopharynx, esophagus, stomach, colon, rectum, gallbladder, breast, prostate,

uterus, cervix, bladder, eye, forms of melanoma, lymphoma, leukemia, and kidney.

[0116] Replikins provide for: 1) detection of pathogens by qualitative and

quantitative determinations of Replikins; 2) treatment and control of a broad range
20 of diseases in which rapid replication is a key factor by targeting native Replikins

and by using synthetic Replikins as vaccines; and 3) fostering increased growth

rates of algal and plant foods.

[0117] The first Replikin sequence to be identified was the cancer cell Replikin

25. found in a brain cancer protein, malignin, which was demonstrated to be enriched
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44 in species including al gae, yeast, fungi, anpebae, bacteria, plant,
virus and cancer proteins having replication, transformation, or redox
functions. Replikin peptides have been found to be concentrated in | arger
‘replicating’ and "transform ng' proteins (so designated by their

i &b BTERRRLEhaP i AR ShLy BL PSR GROHET 25 et o
LTl Koo AR T 1 R B ik

351 sol epi sprol i ferakagael gei k b gr_ Yeast: 36Schi zosacchar onyces
ponbeksf ky pk¥hieh 3zoisplatedinmiveiidan yifee fremimensbrents. of ghipllestemde replication
bi ndi ng proteinhsikrelgiifdk Fungi:lsocitrate Iyase ICl 1,Penicillium

manef f ei kvdi mulitférnzqPhdmaleeisdHytroRpdls gndl myase spestrodcbpy Bf mmligan
dcstructi vakl eedaayhr kk 390phi os(oma noyo-ulm 1, RNA in Dutch elm

di seasekyvi | plekeddeds 1 §-ned p4Rideisbai@nse, MBRARR Ik AREEPD Nm/:a}fglmh ipi st one

112Bkl i | kgdl nkh Bacteri a: 42Pri bosornal protein replication factor,

Hel i cobact cr I I | hon- | &l r%eﬁf? aur eus

10Mycopl as rraregu e%lru] |h§ c Srdgerr@goghrriﬁf%elg%? %Igtf ‘?’gﬁ'b%ﬁ?ﬁeg 'ri]tﬁe shofte &,
kagvaflhkk (SEQ ID NO.: 1), both of which apparently are absent in the normal

human genome.

10 Table 1

16-mer peptide sequence ykagvaflhkkndide obtained
from malignin by hydrolysis and mass spectrometry

e —

Fragment [&iMY

Sequence

Mlcrowavcd
30 seconds

hydrolysis of
malignin
immobilized
on bromoace-
tyl cellulose

4
3%
pis

(v)afihkkn{d)

(V)afhkkn(d)
(a)fi(h)
(hkkndide()

{(K)kndi(d)

(Ondid(e)
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43Macr ophage infectivity potentiator, L. |egionellakvhffqglkk 90Bacill us
ant br aci skj hl i svkk 91Baci | | us ant hraci sbvkkekeknk 92Baci | | us

ant hraci skhi vki eA 93Baci | | us ant hraci skkkki kdi ygkdal | b 94Baci | | us

ant hr aci skweki kgh 95Baci | | us ant hraci skkl qi pppi epkkddi i h 96Baci | | us

ant hraci sbnryasni vesayl | i f ne. w knni gsdl i kk 97Baci | | us

ant hr aci shavddyagyl | dkngsdl v- tnskk 98Bacillus anthracishaerl kvgknapk

Pl ant s: 44Ar I s | i ana,. proliferakdhdf dgdk 45Arabi dopsi s thaliana,
cyt opl asni cal% g@sp@hﬁ'!ﬂﬁa TW‘%{I&'&H’MM%}% Wrssyndesized andrpjec $i ndi ng
protei nkel ssttgeksh Viruses: 9Replicati on associated protein A Mal ze stroak
vi rus] Kekkps ehig stadeire intbBebbitseathvmd g sintiinaligni antibiddy mes iprasace
protei nhki ni t nggk 12Mel eagri d herpesvirus 1, replication blndlng

prot ei niskdl yBdgbitkethl FehndeeDeteotivrogsl Prevenion HeSupply k). 36D @002)d Theut h

Di sease (0) hkgki vapvk 5HIV Type | kcf negkegh 7H V Type 2kcwncgkegh 99Smal |

Pox Virus (Vajrcalteaikh e miigntOts fimt/inr H¥o ﬁé@éeﬁlsﬁa&ﬂﬁ%ﬁﬁl iih
101Smal | Pox Virus (Variola) hyddvr| knd| wsr 102Smal | Pox Virus

(Vari ol a) hr f(!ﬁlah ﬁﬁwﬂy 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 fo cancer cells at a concentration of picograms (femtomolar)

10 per cancer cell. (Bogoch et al., Cancer Detection and Prevention, 26 (Suppl. 1):

402 (2002).

[0119] Studies carried out by the inventors showed that the glioma Replikin is not
represented in the normal healthy human genome. Consequently, a search for the
15 origin and possible homologues of the Replikin sequence was undertaken by

analysis of published sequences of various organisms.

[0120] By using the 16-mer glioma Replikin sequence as a template and
constructing a recognition proteomic system to visually scan the amino acid

20 sequences of proteins of several different organisms, a new class of peptides, the
Replikins, was identified. The present invention provides a method for
identifying nucleotide or amino acid sequences that include a Replikin sequence.
The method is referred to herein as a 3-point-recognition method. The three point
recognition method comprises: a peptide from 7 to about 50 amino acids including

25 (1) at least one lysine residue Iocatéd six to ten amino acid residues from a second
Iysine 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-
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103Smal | Pox Virus (Variol a)kerghnyyfek 46 Tunor48Rous sarcoma Vvirus
tyrosi ne-protei n kinasekklrhek Viruses: 49v-yes, avi an sar conmakkl r hdk
50c-yes, colon cancer, nalignant mnel anomakkl rhdk 51v-srcC, avian

sar comakkl rhek 52c-src, colon, mammary, panrcreatic cancerkkl r hek

53Neur obl ast S viral - cagenekgahel ak 54VPI _.(mmj qr capsid
protein) [ Poﬁ@ﬁg@% ?‘ﬁié‘dg‘ﬁ %%%{13?%&@%%5?‘3%%?@3’%%5%%6@5[43@r‘f“ﬁ‘ﬁcep

papi | | oamavi rus .type, 71 khrpl | gl k 57v-erbB from AEV and c-er bkspnhvk
58v-furs (feP’ioFF‘énss}éf*'r”Htﬁflﬁy ‘H%gl@ﬁségeﬂtﬂ% of redo Bunghiense ealiia PaYEIS monocyti ¢
tunors) kni hl ekk 60l arge t-antigen | [Polyomavirus sp.| kphl agsl ek 61m ddl e
t-antigen [ Paavgdeen found tepe corcemirasedigidages ireplicatingi and femsfoRoingdbmavi r us

spJd, kghrel kdk 63v-abl, marine acute | eukem akvpvlisptl kh 64Human T-cell

| ynphot r opi cprotaines(sd psigiidiesll byl theid koliesdgabdrs,-S¢k Tablel2) bndh@mser cglial | cel | | ung
car ci nomakagi ti nvkreyh 18Hepatitis Chyppkpgci vpak Trans-66Transform ng
protein snyb : bR WE A i feni | ide.

I ynphonakrré%lgﬁlllggg(géﬁ& ns: g8%@§%€%€?&#&%ﬁ%%ﬁ ro'lt%ejiﬂneﬁggpetbdiekvi h
69Transform ng protein ras (teratocarci noma)kkkht vkk 70TRAF- associ at ed NFkB
activator TANKkagkdhl sk
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71RFP transform ng proteinhl krvkdl kk 72Transform ng protein D

(S. C)kygspkbrlik 73Papilloma virus type 11,

transform ng

prot ei nkt khi |l gkarfk 74Protei-n tryosi ne kinasc (EC 2.7.1.112si kkgdhvkhyki rk
75Transform ng protein (axl(-))keklrdvimvdrhk 76Transform ng protein
(N-nyc) kl garqqql | kki eh 77Fi br obl ast growt h factor 4 (Kaposi
tmkvt h Cancer 78Matri x net al oproteinase 7 (uterine)keiplhfrk
Cel | 79Transcri ption factor 7-1ikekkkphi kk Proteins: 80Breast cancer antigen

NY- BR- 87kt r hdpl ak 81BRCA- |

- Associ at’EablR2Zng Donmai n Protein

sarcoma) kk rvs

( br east ) khhpk Exanipl32f Repbiking igeariéusoonganismes as protbtyperttionk Rkptikikaggdhi@3d | ona
Replikin (this study)kagvafl hkk 84048¥Q&@MNogdancer anti genkhkrkkfrqgk 85EE L

| eukem akkkskkhk

dk 86Proto oncogene tyrosine-protein kinase

C- ABLEhksekpal prk 87Adgn SI S poI yposi s col i kkkkpsrl kgdngk 88Gastric
cancer transfor njHgrepr dt e| nrvs tnkvt h 89Transform ng QL %;kgl n (K- RAS
2B), I ungkhkekmskd kkkkKkk ,Sp,fﬁgr £ f i cati on of an am nq(acggéegghsequer ce
as a Replikin or[\&sCcont al NEF @ cifkosaddRiRiny&d gambe| - €-, _a NOND! 0@kl N gii|oma
pepti de, kagvafl hkk, rdquirgs (};h:eshtwta he thr ee foI | oW ng r eqlkdysiatBnt s be
met. According tp_the tihree ‘o. -ce giag eppliic ; \1 -n he. ﬁgpjm&es_hme
three el ements: [Feyskat || eas s 18 e ' t ‘i“ﬁ”q]l:
resi dues from anpther Ijysing iﬁ‘s ?::0 ¥ éﬁff hé f_ﬁci'?t asi dug;
and (3) a conposjtion gf at 4 yslI ne Wlt an am no | d sequence
of 7 to about 5[amc&iI JUES. 41 | Entamoeba invadens, histone H2B khikgdlnkh
Bacleria; 42 } Pribosomal protein replication factor, Helicobacter pylori | ksvhaflk
Replication-associated protein Staph. aureus
10 | Mycoplasma pulmonic, chromosome replication kkekithnk
43 | Macrophage infectivity potentiator, L. legionella kvhffqlkk
90 | Bacillus anthracis kihlisvkk
91 | Bacillus anthracis hvkkekeknk
92 | Bacillus anthracis khivkievk
93 | Bacillus anthracis kidckikdiygkdalih
94 | Bacillus anthracis kwekikgh .
95 | Bacillus anthracis ;I:quz];?\lf:g?;ﬁ?guh
- . Ty, new-
96 | Bacillus anthracis knniqsdlikk .
. . havddyagylldknqgsdlv-
97 | Bacillus anthracis tnskk
haerlkvgknapk
98 | Bacillus anthracis acrvamap
Plants: 44 | Arabidopsis thaliana, prolifera kdhdfdgdk
45 | Arabidopsis thaliana, cytoplasmic ribosomal kmkglkakkah
46 | Arabidopsis thaliana, DNA binding protein kelssttgeksh
Viruses: 9 | Replication associated protein A [Maize streak virus] Kekkpskdeimrdiish
11 | Bovine herpes virus 4, DNA replication protein hkinitnggk
12 | Meleagrid herpesvirus 1, replication binding protem hkdlyrllmk
47 | Feline immunodeficiency hikdyklvk
3 | Foot and Mouth Disease (O) hkgkivapvk
5 {HIV Type 1 kcfnegkegh
7 {HIV Type 2 kcwnegkegh
99 { Small Pox Virus (Varicla) khynnitwyk
100 { Small Pox Virus (Variola) kysqtgkeliii?
101 | Small Pox Virus (Variola) hyddvrikndivvsrck
102 { Small Pox Virus (Variola) hriklildski
103 { Small Pox Virus (Variola) kerghnyyfek .
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47 [0122] Dat abases were searched using the National
keyword "PubMed" descriptor for

sequences.
honol ogues.
PubMed- cl assi fi
the three above}
honol ogues was
in other peptid
transformati on
(together 8.5%

significantly nj
whi ch were ideng

bacteria, algae
Repl i ki n  honol
"cancer protei
These results 1
pat hogenesi s re
car ci nogenesi s,
dormant state t
Honol ogues of t
by the three po
peptides, as, b
retrovirus, and
hepatitis virus
her pes virus, f
smal | pox virus
pol yamavi rus, s

Sequences of all

rot.ol =

i ndi vi dual

\n cnal ‘o annad

Li brary of Medicine
protein sequences containing Replikin
Over 4,000 protein sequences were visually exam ned for

prote| ns within each group of

fn
Hof

mor AR T e sa:c ma Viru ﬁros&rfe profein kinase Pe kkTr fifS—freet+h
susl.ed regu‘“g Sreo requen? occur r ¢pge of
hbserveld i nsg" deﬁ#ﬁ)lon&&j@;{xhdﬂ@ﬁmmaﬁmﬁ whol e (1{&#a (N=953),| and
bs not |desi atse@ aaea sarmom ated with mal i gnikhlek
DI replicat20 ‘ﬁ“ﬁe rdes”  and“*#kur opept i [des”
(N=845 w ?ﬁ vg ﬁ@e onol o uﬁ%fh re
) aw Sp- . 9 e ) "
pre fregquentsl Ysidd ent epI I catikhgkik pr ot ei njs,
i fied fas hsv mgwaﬁpaﬂbahhmsﬁmdufunctlon I n|xeddlk cation | n
and Vvj rus®s W@N@mmﬁﬁY@dsabpr|S|ng was the kspodi ng t hat
bgues okcur ge:i” (ic&te mn elymor viruses” (1 , in 97% of
s’ (N0 o ikl sgagrac AR PR v IR (N2ag)
b suggelst tha ¢me@ﬁgapemﬁﬂaﬁegppropert|es OkgneRdarcer
par dl esjs of 62 pEmbll tattiggdPodyrabveigplest a rol e ofmmmmmses I n
i .e., lonv®r prdhmghe sy lpukerfiy om a  transf or rrﬁ'ﬁ""
. m
b a_nore vi fd *é‘irTf‘G?@aﬁﬂﬁzgﬁ' iind IJQ@%{?I ng st at qLlediss)
ne follpw ng seque gvaflhkkhyp@@gc i ned]{ 20
nt recognitlan nethod were found in such viruses, or v|ral
TErafdOT 1 T EE fTrInGormREREVIHUS, TENTT VITUS,™ JK¥kHIgHS,
BEminASE OCI 61t ETlanvfbrimbig protéunye)Butkimigmmpiecbef | Ci engyregkikus,
Priteifst uenz at8y | Ragreslated (ﬁfﬁ'rbzlémmqwe'ak Vi rus, her ¢ k"'&‘iﬂ’r us, boVine
bl i ne i prmun Odﬁ;';ﬂ?r@l’i‘& ofci '§t°° Q@? and mout ease Vi fus,
-ASSOCIA kB ac wé.t
rous par coTbppy :% I'8st oma RAS v hik@dqrencogeng,
ndbi s, | human 'pauﬂhrln n@ﬁ&euﬂia(s C) kygspkhrlik
73 | Papilloma virus type 11, transforming protein - | kIkhilgkarfik
74 | Protein tryosine kinasc (EC 2.7.1.02stk kgdhvkhykirk
75 | Transforming protein (axl{-)} keklrdvmvdrhk
76 | Transforming protein (N-myc) klqarqqqllkkich
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 kirhdplak
81 | BRCA-1-Associated Ring Domain Protein (breast) khhpkdnlik
82 | "Autoantigen from a breast tumer’ khkrkkfigk
83 | Glioma Repiikin (this study} kagvafihkk
84 | Ovarian cancer antigen khkrkkfrgk
85 | EE L leukemia kkkskkhkdk
86 | Proto-oncogene tyrosine-protein kinase C-ABLE hksekpalprk
87 | Adenomatosis polyposis coli kkkkpsrikgdnek
88 | Gastric cancer transforming protein kikkgnrvsptmkvth
89 | Transforming protein (K-RAS 2B),lung khkekmskdgkkkkkksk

[0121] 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.

41




virus, nyel ononocytic tunor virus, nmurine acute | eukem a, T-cell

| ynmphotropic virus, and tomato |eaf curl virus. [0124] Replikins are
present in such bacteria as, but not limted to, Acetobacter, 5
Achr onmobact er, Actinonyces, Aerobacter, Al caligenes, Arthrobacter,

Azot obact er, i1l us, Brevibact r| um ainia, . Cos I um

Cor ynebact erli OE% ﬂﬁ%?ﬁv&eregae USIng tha, ety le%PgM‘fg 19%Us, Haerophi | us,
Fl avobact eri um Met hyl ononas, M crococcus l\/ycobact er| um_ M crononspor a,
Mycopl asmm, kaxiord Subdlediisessrintos formretein sequansey cioasniag Rephkizobi um

Sal nonel l a, Serrati a, 10 St aphyl ococcus, Streptocossus, Streptonyces,

St r ept ospor asequenats. (Sterdﬁl&ﬂ\pirmteihcsiedmmwm wore isuglly mpﬁmi’efor aordolggmishonas.
[0125] Replikins are present in such fungi as, but not linited to,

Penicilliumge Bbrﬁf%b'bﬁall {Haiast fmelﬁwmuﬁlehm s epPyaehtRssifidy t opht hor a
I nfestans, i5 Ab5| I a, Aspergillus, Candida, Cephal osporium Fusarium

Hansenulsa, gﬂdﬁ%f%{@g&h%ﬂ RI¥EfRg 5 h&esrﬁ\%ﬁ&%‘é hreb btV QRstkd, Trichoderma,

and EryS| ph Ki'ns are esent 1n suc yeast as, but not
limted to, Sacchar Crypt ococcus I udi n coqcus neof or nas,
Schi 20sacohAPERTS dAfumEsg e} BoSieaes Shppatroes Mk PREPTGR P tant i 1

al gae such as, hut not limted to, Caldophera, |solepisprolifera,

Chondrus, GREptifes’iaga vwhels diim (@éﬁ)@%m qthermshtides not designsidedta,

Sargassum Penicillos, Halineda, Lam naria, Fucus, Ascophyllum Undari,
Rhodyneni a, wamiztc@wthmalﬁuuh@anﬁpm&mh@kmmicaﬁmnb@hwifim‘hmaieatlde:&g [ 0128]
Replikins are present in anobeba such as, but not limted to, Entanpeba

(i ncl udi ng Esidateebpeptiesti@seiher ASOHIINE84S). Aandverrepbisinglid Naegleria. 5
[0129] Replikins are present in plants such as, but not limted to,
Ar abi dopsi s, homologues were significantly more frequently identified in large "replicating
proteins," which were identified as having an established function in replication in
bacteria, algae, and viruses, Even more surprising was the finding that Replikin
homologues occurred in 100% of "tumor viruses" (N=250), in 97% of "cancer
proteins” (N=401), and in 85% of "transforming viruses" (N=248). These results
15 suggest that there are shared properties of cancer pathogenesis regardless of cell

type and suggest a role of viruses in carcinogenesis, i.e., conversion of cells from a

transformed albeit dormant state to a more virulent actively replicating state.

[0123] Homologues of the following amino acid sequence, kagvaflhkk, as defined

20 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,

25 neuroblastoma RAS viral oncogene, polyamavirus, sindbis, human papilloma
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wheat, rice, and maize. AUXI LI ARY SPECI FI CATI ONS 10 [0130] To permt
classification of subtypes of Replikins, additional or "auxiliary
specifications"” to the basic "3-point-recognition” requirenents may be
added: (a) on a structural basis, such as the common occurrence of adjacent

P215(K RAS M hﬁYﬁf?a’mrﬁﬁ*éﬁi{a‘*@éofC@' y PR Lo TR e ' "

di-amino acids in TOLL-| U#g .receptors, or b) on a functlonal basi s, such
as exhi bi ti ngTyETEMS ’é’maf%/ﬂe?ﬁ‘i Viflinase or redox activity as seen in Table
2. FUNCTI ONAL DERI VATI VES [0131] "Functional derivatives" of the Replikins
as described herein are 20 fragnents, variants, anal ogs, or chem cal
derivatives of the Replikins, which retain at |east a portion of the

i mmunol ogi caj0l24Replikemciré prestent in subh aacteri asbbehynos imdted tog Ackobadtdre Repl i ki n.
A fragnent of the Replikin peptide refers to any subset of the nolecule.

vari ant spept AgRionEBciéle ARR s, 4Gt S IR LS o WHIRSLAer, for — examl e,

usi ng methods well known in the art. An anal og of a RepliKin to a non 25

natural pr ot g gfubs! AAGAL bl Chafl b Egnﬁme@sﬂyﬁ@oae{eﬁa&' n or a

f ragnment 50 ereo em ta ri va rves ki'n“contal n additi onal

chem cal t| £ 8 i a t| de fragnent.
[0132] As se E?‘é}’ﬁ? I‘g% %iﬁ@t ﬁ?ﬁi@fs bgﬁmgfggtﬁ‘?dfgﬁ 'é‘ﬁ’ the rate of
cell 5 repllcatlon is_increased, malignin is enriched. That is, malignin
is found to Medhiemenasdylicseanseys, Mycphastssium. dicrosommporriMyepisman cel |
nunber and total nenbrane proteins, but is enriched as much as ten-fold in
concent r at i oNgisseriay Nnctgdiayﬁ’mteus%samdmmm,dﬂdzabfaan,kﬁahgom% Bérratiat al nenbr ane
protein. This clear denonstration of a marked increase in Replikin
concentfgat i OStaphflBedbns) BBet6dssus, Streptomyces, Streptosporangium,

Streptovirticillium, Vibrio, peptide, and Xanthomas.

[0125] Replikins are present in such fungi as, but not limited to, Penicillium,
Diseula, Ophiostoma novo-ulim, Mycophycophta, Phytophthora infestans,
15 Absidia, Aspergillus, Candida, Cephalosporium, Fusarium, Hansenula, Mucor,

Paecilomyces, Pichia, Rhizopus, Torulopsis, Trichoderma, and Erysiphe.

{0126] Replikins are present in such yeast as, but not limited to, Saccharomyces,
Cryptococcus, including Cryptococcus neoformas, Schizosaccharomyces, and

20 Oryza.

[0127] Replikins are present in algae such as, but not limited to, Caldophera,
Isolepisprolifera, Chbndrus, Gracilaria, Gelidium, Caulerpa, Laurencia,
Cladophexa, Sargassum, Penicillos, Halimeda, Laminaria, Fucus, Ascophyllum,

25 Undari, Rhodymenia, Macrocystis, Eubheuma, Ahnfeltia, and Pteroclasia.
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10 replication points to, and is consistent with, the presence of Replikins
identified with the 3-point recognition nethod in various organi sns. For
exanple, Replikins were identified in such proteins as "Saccharonyces
cerevisiae replication -binding protein® (SEQID NO : 2) (hsikrelgiifdk);
the "replication associated protein A of maize streak virus" (SEQ ID NO. :
8) (kyivcareahk) and (SEQ ID NO.: 9) 15 (kekkpskdei nrdiish); the

" | i cationg Gl gt.ed t f St EQ ID NO : 10

kit € ok AP BRUGA B PSR PR B BEEAR oM Fekfiys 0 et
ID NO : 11) (hkinitnggk); and the "Mealigrid herpes virus 1 repllcatlon

bi ndi ng pr ot @Nfudipg ugpeRginvadens), (Wﬁﬁb}‘gqel firgnthamashe gud Nagdleties  of tomato

| eaf curl gemini virus show that the regulation of virus accumul ation 20
appears to involve binding of am no acids 1-160 of the "replicating
protein” of that virus to |eaf DNA and to other replication protein

mol ecul &5 duf012g] Replikins dreptoseatin@lantsvueh vis ibat Abt linkited 16 cAtBIIGpsishoved t hat
amno acids 1-163 of this "replicating protein" contain five Replikins,

namel y:  ( SEQuhbht I\Qf1 an®@haikf ri naknyfltyph, (SEQ ID NO.: 14)
knl et pvnkl firicref (SEQ I'D NO. : 15) 51 hpnigaaksstdvk, (SEQ ID NO. : 16)

ksst dvkayndkdgdvl dh, and (SEQ ID NO.: 17) kasal nilrekapkdfvl gfh. [0133]
Tabl e 2 shows t hat Repl i Kin-containing proteins also are associated 5
frequently with redox functions; and protein synthesis or elongation, as
well as wth cell replication. The association with netal-based redox
functions, the enrichnment of the Replikin-containing glioma malignin

concentration during anaerotﬁléxﬂéﬁsﬁ\’c&l’EGH“ICéﬂONﬁe cytotoxicity of

antimalignin at | ow concentrations (picograns/cell) (Figure 4c-f), all
suggest 1t hat [@136] Re pkinkit tlassifieatioe lofisubtypics of Replilahs, 2dditiesdior at ory sur vi val
functions, have been found |ess often subjected to the nutations
characteri st igux@liar gpecHftibid o a8 BAGicASLfdnt-recognition” requirements may be

added: (a) on a structural basis, such as the common occurrence of adjacent di- and

polylysines in cancer cell proteins (e.g., transforming protein P21B(K-RAS 2B),

lung, Table 2, SEQ ID NO.: 89), and other adjacent di-amino acids in TOLL-like

15 receptors, or b) on a functional basis, such as exhibiting ATPase, tyrosine kinase

or redox activity as seen in Table 2.

FUNCTIONAL DERIVATIVES
[0131] “Functional derivatives” of the Replikins as described herein are
20 fragments, variants, analogs, or chemical derivatives of the Replikins, which retain
at least a portion of the immunological cross reactivity with an antibody specific
for the Replikin. A fragment of the Replikin peptidé refers to any subset of the
molecule. Variant peptides may be made by direct chemical synthesis, for
example, using methods well known in the art. An analog of a Replikin to a non-

25 natural protein substantially similar to either the entire protein or a fragment

50




[0134] O particular interest, it was observed that at |east one Replikin
per 100 am no acids was found to be present in the hemagglutinin proteins
of alnost 15 all of the individual strains of influenza viruses exam ned.
The Replikin sequences that were observed to occur in the hemaggl utinin

Ui rus, i1 uliiEafehuket ERSE of A Reniin cBaeh odtheny shPnRLPoiat o ‘oot d

sequence data are avail abl e (1902-2001), are shown in Tables 3, 4, 5 and
6, bel ow. 20n®moxmailya parpofhepeptige@r peptisledragnend 0 C; 0 0 0 0 0 0 0 0 0 0
00000 O~eT O 0~0, O QO1 0" G O\ OO Ot 0O Ot OO 0" Ot cl~a, O
0i 00 0° 00 a0 00 00 00 w O\ ON O- 0\ OL &z Ta 0L N O I~ NNr r r N
r rooowCo MMOwO-an T MHL en eMHL MMe+l DL T On 01 O-0O O

;
O (r) 00 0‘ 0 [0188] A6keclin Plgufdn, Quridg Shackdbid rélpiration when the rate of cell 0
5 replication is increased, malignin is enriched. That is, malignin is found to

increase not simply in proportion to the increase in cell number and total
membrane proteins, but is enriched as much as ten-fold in concentration, 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

10 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)

i5 (kekkpskdeimrdiish); the “replication-associated protein of Staphylococcus
aureus” (SEQ ID NO.: 10) (kkektthnk); the “DNA replicaﬁon protein of bovine
herpes virus 4" (SEQ ID NO.: 11) (hkinitnggk); and the “Mealigrid herpes virus
1 replication binding protein” (SEQ ID NO.: 12} (hkdlyrllmk). Previous studies
of tomato leaf curl gemini virus show that the regulation of virus accumulation

20 appears to involve binding of amino acids 1-160 of the “replicating protein™ of that

“virus to leaf DNA and to other replication protein molecules during virus

replication. Analysis of this sequence showed that amino acids 1-163 of this

“replicating protein” contain five Replikins, namely: (SEQ ID NO.: 13)

kfrinaknyfltyph, (SEQ ID NO.: 14) knletpvnklfiricrefh, (SEQ ID NO.: 15)
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[0133] Table 2 shows that Replikin-containing proteins also are associated
frequently with redox functions, and protein synthesis or elongation, as well as
with cell replication. The association with metal-based redox functions, the
enrichment of the Replikin-containing glioma malignin concentration during
anaerobic replication, and the cytotoxicity of antimalignin at low concentrations
(picograms/cell) (Figure 4¢-f), all suggest that the Replikins are related to central
respiratory survival functions, have been found less often subjected to the

mutations characteristic of non-Replikin amino acids.

[0134] Of particular interest, it was observed that at least one Replikin per

100 amino acids was found to be present in the hemagglutinin proteins of almost
all of the individual strains of influenza viruses examined. The Replikin
sequences that were observed to occur in the hemagglutinin proteins of isolates of
each of the four prevalent strains of influenza virus, influenza B, HINI, H2NN2,
and H3N2, for each year that amino acid sequence data are available (1902-2001),

are shown in Tables 3, 4, 5 and 6, below.
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(981 "ON 1 DHS) HASAUIBUUONY

(581 ‘ON a1 OFS) Sibdeisypopiduy

(#21 "ON Q) DES) Nap1w=BarybjuunisiasuayuiBureubrsybpeesdssbauby
(€81 "ON Q1 0FS) HawsuajmiBpreubisybpreAFsibauby

(281 "ON A1 OHS) WBaeghuunoiasuaywispreubisybpeed5s3bauby
(181 "ON 1 OIS) HA3bypjasbibpuureapiAipy

(031 "ON Q1 OFS) erdPLussBa Aepeubd|sbbpisiddy

(621 'ON QI DHS) WpHukyssaayiepeubAisbbpsiddy

(8L1 "ON A1 0FS) NdAssanyajmiususgeddoeniabruoy
(LL1 "ON a1 DES) AspidAssoyapmiuygsueseddozeiabiuoy
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O Q5900 ~"'1"'"l ~I L' OmOnhr naaaaattl62d
Both the concentration and type, i.e., conposition of Replik
were found to relate to the occurrence of 'influenza pandem c
epi dem cs. The concentration of Replikins in influenza virus
by visually scanning the hemaggl utinin am no acid sequences
the 5 National Library of Medicine "PubMed" data base for in
isolated world wide fromhuman and ani mal reservoirs year b
past century, i.e., 1900 to 2001. These Replikin concentrat
Replikins per 100 amno acids, nean +/- SD) were then plott
strain. 10 [0136] The concentration of Replikins was found t
relate to the occurrence of influenza pandem cs and epi demi
concentration of Replikins found in influenza B hemaggl utin
i nfluenza A strain, HINI, is shown in Figure 7, and the con
Replikins found in the two other cormmon influenza virus A's
and H3N2 is shown in Figure 8 (HZN2, H3N2). 15 The data in F
denonstrate an energi ng new strain of influenza virus as
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-mntqfeavgkifin/s)nleklenlnkk (SEQ ID NO. 250)
-mntgfeavgkliin/s)nlekleninkk (SEQ ID NO. 251)

hsndqgsgyaadkestqka(f/i)dgiink (SEQ ID NO. 252)

hdsnvmnlydkvrmglrdnak (SEQ ID NO. 253)
hsndqgsgyaadkestqkavdgitnkvnsviekmnigfeavgk (SEQ ID NO. 259)

krgssgimktegtlencetkeqtplgainttlpfh (SEQ ID NO. 260)

hkeddecmnsvkngtydypkinmeikgvk (SEQ ID NO. 254)
hpltigecpkyvksek (SEQ ID NO. 261)

k{e/g)snypvakgsynntsgeqmiiiwgvh (SEQ ID NO. 247)

hpltigecpkyvksek (SEQ ID NO. 248)

keqtplgaikttipfh (SEQ ID NO. 249)
kgsnypvakgsynnmgeqiliiwgvh {SEQ ID NO. 258)

hhsndqgsgyaadkestqka(§i)dgitnkvnsviek-
hsndqgsgyaadkestgka(fi)dgitnkvnsviek-
hkcddecmnsvkngtydypklnmeik (SEQ ID NO. 255)
hkcddecmnsvkngtydypk (SEQ ID NO. 256)
hkeddecmnsvk (SEQ ID NO. 257)
hakdilekthngklck (SEQ ID NO. 262)
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Influenza H2N2 was responsible for the human pandemic (global distribution) of 1957.

Abbreviation for years: eg. “58” =1958.
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defined by its constituent Replikins (H3N2(R)). [0137] Each influenza A
strain has been responsible for one pandemic: in 1918, 1957, and 1968,
respectively. The data in Figures 7 and 8 show that at |east 20 one
Replikin per 100 amino acids is present in each of the influenza
hemagglutinin proteins of all isolates of the four comon influenza

vi ruses exam ned, suggesting a function for Replikins in the naintenance
of survival level§ of replication. In the 1990s, during the decline of the
H3N2 strain, theré were no Replikins in many isolates of H3N2, but a high
concentration of gew Replikins appeared in H3N2 25 isol ates, which define

t he energence of Ehe H3N2(R) strain. 65 [0138] Several properties of
Repl i kin concentr&tion are seen in Figure 7 and Figure 8 to be comon to
all four influenzg virus strains. First, the concentration 1is cyclic over
the years, with agsingle cycle of rise and fall occurring over a period 5
of two to thirty yYears. This rise and fall is consistent with the known
waxi ng and maning‘of i ndi vi dual influenza virus strain predom nance by
henagglutinig andg neur am ni dase cl assification. Second, peak Replikin
concentratiogs of geach influenza virus strain previously shown to be
responsi bl e ﬁor aZpandenic were observed to relate specifically and

i ndividual l ySto ed&ch of the three years of the 10 pandenics. For exanpl e,
for the pandgm c éf 1918, where the influenza virus strain, HM was shown
to be respongi bl eC a peak concentration of the Replikins in H NL

i ndependent | ¢ ocegrred (Pl); for the pandem c of 1957, where H2ZN2 energed
and was showa to Be responsible, a peak concentration of the Replikins in
H2N2 occurred (P2B; and for the pandem c of 1968, where H3N2 enmerged and 15
was shown togbe ti§e cause of the pandemic, a peak concentration of the
Replikins i H3NZ occurred (P3). Third, in the years imediately follow ng
each of the §abovg t hree pandem cs, the specific Replikin concentration
decreased makedl ¥,

He

The first year that a given Replikin appears is indicated at the beginning of the series of years in wh
Increase in number of new Replikin structures occurs in years of epidemics (underlined): eg. 1957 an

Replikins per 100 amino acid residues). See Figure 8.

Overlapping Replikin sequences are listed separately.

3
4.
5
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perhaps reflecting the broadly distributed imunity generated in each case.
Thus, this post-pandem c decline is specific for HNL i nmedi ately
following the 20 pandem c (Pl) for which it was responsible, and is not a
general property of all strains at the tinme. An increase of Replikin
concentration in influenza B repeatedly occurred sinultaneously with the
decrease in Replikin cgncentration in HINl, e.g., EBl1 in 1951 and EB2 in
1976, both associated with influenza B epidem cs having the highest
nortality. (Stuart-Harrlis, et al., Edward Arnold Ltd. 25 (1985). Fourth, a
secondary peak concgntriati on, which exceeded the prinegy peak 66 increase
in concentration, otcurfred 15 years after each of the %hreeﬂpanden‘i cs, and
this secondary &eak was| acconpani ed by an epidem c: 15 years after the 1918
pandenmic in ansHINI "epidemc' year (El); eight years after the 1957
pandem c in afg§ H2ZN2 '¢gpidem c' year (E2); and occurred sevengyears after
the 1968 panderffc 5 in jan H3N2 ' epidenic' year (133). These sgcondary peak
concentrations®f speclific Replikins may reflect recovery of ghe strain.
Fifth, peaks ofg each stirain's specific Replikin concentratiog frequently
appear to be a%’soci ated with declines in Replikin concentratig@n of one or
both other stra ns, suggesting conpetition between strains fgr host sites.
Sixth, there i< ap app rent ogeral b tsendency for the 10 Repli 5l n

concentration & fach sft Eain degl ine over a period of 35 ygars (112N2)
to 60 years (inrfl|Henza Bg*. Th decl i ne cannot be ascribed to& he influence
of vaccines b&a¥se it| was evident in the case of influenza Bfrom 1901 to
1964, prior ta cgmon Juse of influenza vaccines. In the cased®f influenza
B, Replikin ré&ogery ffomthe dgcline is segn to occur after £965, but

Repl i kin concerjr&tion |15 declined again between 1997 and 200@& (Fi gure 7).

This correl ateg with t

e low occurrence of influenza B in reéent case

isolates. H N gRedlikin concentration peaked in 1978-1979 (Fisyure 7 )
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the HNL strain, and then peaked in 1996 coi nciden
(Figure 7). H M Replikin concentration also declin
20 and the presence of HIMstrains decreased in is
these vyears. For H2N2 Replikins, recovery froma
occurred (Figure 8), and this correlates with the
recent isolates. For H3N2, the Replikin concentra
fell to zero during the period from 1996 to 2000,
showed a significant, sharp increase in 67 RepliKki
i ndi cates the enmergence of a substrain of H3NZ,
as H3N2(R). [0139] Figures 7 and 8 denonstrate tha
three year 5 stepwi se increase is observed before

reaches a peak. This stepw se |ncreaseoﬁ §Fg§

epi dem ¢, which occurs concurregtbky g hél Repl

stepwi se increase in concentratimnZ cﬁ a particul af

particular strain is the nost |i®ely candidate to
pandem c. 10 [0 140] Currently, Repl i kin concentra
strain of influenza V|ru§|§ ighcreasing (Figure 8,
simlar previous peak in& eAsés in H3N2 Repl i ki n
have occurred in the H3N2-based pandem c of 1968
strain first emerged; and in the H3N2 15 based epi

(Figure 8). Each of these pandernic: and epidemc
excess nortality. (Ailing, et al., AmJ. Epidemo
The rapid ascent in cofcentration of the H3IN2(R)

Replikins in 1997-2@O0%H therefore, statistically
war ni ng of an approathi ng severe epidem c or pande

1982

~

1977,

htgkssvmrsdapidfensecitpngsipndkpfqnvnkitygacpk (SEQ ID NO. 283)
htgkssvmrsdapidfensecitpngsipndkpfqnvnk (SEQ ID NO. 284)

hpstdsdqtslyvrasgrvivstkrsqqtvipk (SEQ ID NO. 285)

kyvedtkidlwsynaellvalengh (SEQ ID NO. 286)
kegnsypklsklsksyiinkkkevlviwgih (SEQ ID NO. 290)

kinwltksgntypvinvtmpnndnfdklviwgvh (SEQ ID NO, 280)
htidltdsemmklfektrk (SEQ ID NO. 281)
Kinrliektnekfhqtek (SEQ ID NO. 282)
kifertrkqlrenzedmgngefkiyh (SEQ ID NO. 287)
Kkiskisks(v/y)iinkkkevlviwgih (SEQ ID NO. 291)
kisks(v/y)iinkkkevlviwgih (SEQ ID NO. 292}

ksgstypvikvitmpnndnfdklyiwgvh (SEQ ID NO. 279)
krrsiksffsrinwlh (SEQ ID NO. 288)

htiditdsemnkklfertrk (SEQ ID NO. 278)
hpvtigecpky(v/)kstk (SEQ ID NO. 289)
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strain is™® signal
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1997 t® 20@P). Three
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The first year that a given Replikin appears is indicated at the beginning of the series of years in which
Increase in number of new Replikin structures occurs in years of epidemics (underlined) : eg. 1975 and ¢

Influenza H3N2 was responsible for the human pandemic (global distribution) of 1968.

Overlapping Replikin sequences are listed separately.
of Replikins per 100 amino acid residues). See Figure 8.

Abbreviation for years: eg. “77” =1977.
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20 H3N2 epidem c occurred in Russia in 2000 (Figure 8, E4); and the CDC
report of Decenber 2001 states that currently, H3N2 is the nost frequently
isolated strain of influenza virus world wide. (Murbidity and Mortality
Weekly Reports (MWR), Center for Disease Control; 50(48):1084-68 (Dec.7,

2001). 25 [ Ofdybl) BBiHARS bork@fieatioh ah@i%@?ifg,acoﬁi@gaﬁgﬁagg@@nm or epidem ¢ new

Repl i ki ns 68 energe. There has been 'no observati wo of the sane

Replikins in i e Lutinin in a given.isolate. ,To. degree the
ener gence of Ogseg%e\\/dif Spli %Ent r?ité{ba?&é@leen‘{ku CSPFB]@G%@B@E]%C%%& er from
anot her ani mal..or, avian pool is known.. In _sonme cases, each year one or
more of the GPGHRIFE ITE”e QCR?tFPt@PPE@@Bkl@gS@mﬂuqs!aﬁgmﬁéa{asmm@e BY t he same
time, new Replikins energe. For exanple, in influenza virus B

hemaggl ut i ni Misugllyasamepg theihemagglpvnio anncanid sequanse puldghedittheen 1919 and
2001, whereas 26 Replikins cane and went during the sanme period (sone

recurred af t Batiseal EitabryyddMalicdhs Thubd]ed" Thia bdicRp ifheanctraiindsole®mer gence
years |later of a particular Replikin structure suggests that the RepliKkins

10 return fr QayaRa8eBbm S ahaﬁﬁ;nmeéseﬁafrb%arw?@aﬂévepﬂﬁ aStQ AP
mutation. [0142] In the case of HIN1 Replikins, “the two Replikins present

in the PI pe E@@qi i en c_wer e,Not, : in the
recovery El gg'é o? 2?8@?1‘(\4\%:&8 m@%%?‘%‘%ﬁ@?‘g‘sw%w éﬁ??ﬁﬁ%@gﬁ%ﬁ@@am |y
conserved Replikins, 15 t ore, are the_best choice for vaccines, either
al one or in EOMSiaTHs Ffen r’ﬁ@@;}w&#ﬁ thE‘@/Blr?EtF‘gggﬁF‘FlySt‘é‘b‘beari ng Replikins
acconpanyi ng one year's increase in concentration frequently persist and
increase further for an additional one or nore years, culmnating in a
concentration peak and an epidenmic, thus providing both an early warning
and tin® to [QI36] fibe eonsenttatioy of ReplikinRes fokndi® disetly talateexthepl e, 20 HINL in
the early 1990's, Figure 7). [0143] The data in FIGURES 7 and 8 denpnstrate
a direct rel atdupeady ¢f influenza pandemics and epidemics. The concentration of Replikins

found in influenza B hemagglutinin and influenza A strain, HIN]1, is shown in

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

influenza virus A strains, H2N2 and H3N2 is shown in Figure 8 (H2N2, H3N2).

15 The data in Figure 8 also demonstrate an emerging new strain of influenza virus as

defined by its constituent Replikins (H3N2(R)).

[0137] Each influenza A strain has been responsible for one pandemic: in

1918, 1957, and 1968, respectively. The data in Figures 7 and 8 show that at least
20 one Replikin per 100 amino acids is present in each of the influenza hemagglutinin

proteins of all isolates of the four conimon influenza viruses examined, suggesting

a function for Replikins in the maintenance of survival levels of replication. In the

1990s, during the decline of the H3N2 strain, there were no Replikins in many

isolates of H3N2, but a high concentration of new Replikins appeared in H3N2

25 isolates, which define the emergence of the H3N2(R) strain.
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bet ween the presence and concentration of a particular Replikin in

I nfl uenza protein sequences and the occurrence of pandem cs and epi dem cs
of influenza. 25 Thus; analysis of the influenza virus hemaggl utinin
protei n sequence for the 69 presence and concentration of Replikins

provi des a predictor of influenza pandem cs and/or epidemcs, as well as a
target for influenza vaccine fornulation. [0144] Conposition of RepliKkins

in Strains ofysl | ' .a total 5 of 26 Replikins identified in
this strain Eellggj gé{%%%{%gﬁ%gpﬁgwﬁ%n ch}?e%gﬁopﬁr%?ea%lg lngeeF};aer}‘ijt in every

i nfl uenza B [sol af e exam ned frotm 1902-2001. Overl appin Replikin
sequences ar B:89F&Y Ipescopanes 9l OE%ﬁH%aé(H&S siradns. ditgbdneequcenirabignd type to
denonstrate honol ogy consistent with the "3-point recognition." kshfanlk
(SEQ | D NO  Wowylia over drer veatskyith 2(s8@is ¢yplandirise 65 falkashaminiglayeda paiddcpk ( SEQ
I D NO. 106) hekyggink (SEQ ID NO 107) hekyggl nksk (SEQ I D NO 108)
hekyggl riksk pyftegetoahirty Sefs) DhisGise 2] fal5s bakistan anihwikaiovavbBnfehd 110)

hakai gncpi wvkkt pl kl angtk (SEQ ID NO 111) hakai gncpi wkt pl kl angt kyr ppak

(SEQ I'D NO. dsdihg obatediiging Biﬂﬁ\éﬁiﬂihiséﬁgfhgxé&ﬁﬁhﬁcg bﬁE@ﬂ%@gﬁ% akd3) 20

[0145] Tables 3 and 4 indicate that there appears t reater

.stability o hn-EiEE"- L UC |0, bnfduenza B henmaggl uti ni ns
conpared wt iy %%]F%SE?%ESIBHI %ﬁogg’r%egk ggﬂﬂé%n ﬁ%?ceﬂg%honrsg’gﬁ%cﬁlsi ble for any
pandem c, anddt ap earé. not .to h:ﬁée an. ani mal _Qr _avi an_reservoirs.

t
(St uar t - Har r 175 UERZaHuS 5 Farshoigwate be respssibde fqr pgpagsmic were

observed to relate specifically and individually to each of the three years of the

10 pandemics. For example, for the pandemic of 1918, where the influenza virus
strain, HIN1, was shown to be responsible, a peak concentration of the Replikins
in HIN1 independently occurred (P1); for the pandemic of 1957, where H2N2
emerged and was shown to be responsible, a peak concentration of the Replikins in
H2N2 occurred (P2); and for the pandemic of 1968, where H3N2 emerged and

15 was shown to be the cause of the pandemic, a peak concentration of the Replikins
in H3N2 occurred (P3). Third, in the years immediately following each of the
above three pandemics, the specific Replikin concentration decreased markedly,

- perhaps reflecting the broadly distributed immunity generated in each case. Thus,
this post-pandemic decline is specific for HIN1 immediately following the

20 pandemic (P1) for which it was responsible, and is not a general property of all
strains at the time. An increase of Replikin concentration in influenza B
repeatedly occurred simultaneously with the decrease in Replikin concentration in
HiN1, e.g., EB1 in 1951 and EB2 in 1976, both associated with influenza B
epidemics having the highest mortality. (Stuart-Harris, et al., Edward Amold Lt&.

25 (1985). Fourth, a secondary peak concentration, which exceeded the primary peak
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25 70 [0146] Influenza HINL Replikins: Only one Replikin

"hp(v/i)tigecpkyv(r/k)(s/t)(t/a)k" is present in every HLNL isolate for

whi ch sequences are available from 1918, when the strain first appeared

and caused the pandem c of that year, through 2000. (Table 4). ("(v/i)"

i ndi cat es t haiicrédS€irAdinBntftias, ddcrd 19 yeass Hef &M otk M&”eg;%ﬁ&@niegafl& lon in
tent Rep

different years.) Although HLN1L contalns only one persi I Ki n,

H1N1 : i £ I nf Th di ff t
NG Sppear s i BRY Seff Okt LkSmblith o) B LUSBGE, B TSI FeSoR8, Ohl (o1 ot
100 year el TP Ll Bl e B 58 Bl

and 6) and correlates with increased total Replikin concentration (Figures
7 and 8). [of#aHENZ epidemics yemB2)Repd pedurred sevien yeam afettha 96thpandemisonsi bl e
for the human pandem c of 1957. Three of the 20 Replikins identified in
that striin froan H3N2 9&idensiceyeno (BB Ahdse secamlaty ik thcen@MNorse0! at es

avail abl e for exam nation on PubMed until 1995 (Table 5).

ha(k/ q/ m) (d/ specifiiépnsinsBHQefIE2t Noverd D thd kidak. OFifth (sHaRy of Slch Brsc (K/ 1)
(SEQ ID NO. 233) kgsnyp(v/i)ak(g/r)synntsgegm iiwg(v/i)h (SEQ I'D No. 238)
20 10148] Hougf REMEAEaTHachE bty aBhdar 1PoefLLARYu FRDhlIDS have

been found i'n H2ZN2 *beginning 1'n auci Uy of appearance of new

Repli kins cgrrgl.ates wth t decline . in the concentration ,of the H2N2
Repl i ki ne. aneb A C8istichbncel P SFRG Siiet el FUeEesas CORRPLIBA 5| (i gur e

8). 25 ) . . .
) ‘between strains for host sites. Sixth, there is an apparent overall tendency for the

10 Replikin concentration of each strain to decline over a period of 35 years (H2N2)
to 60 years (influenza B). This decline cannot be ascribed to the influence of
vaccines because it was evident in the case of influenza B from 1901 to 1964, prior
to common use of influenza vaccines. In the case of influenza B, Replikin
recovery from the decline is seen to occur after 1965, but Replikin concentration

15 declined again between 1997 and 2000 (Figure 7). This correlates with the low
occurrence of influenza B in recent case isolates. HIN1 Replikin concentration
peaked in 1978-1979 (Figure 7 ) together with the reappearance and prevalence of
the HINT1 strain, and then peaked in 1996 coincident with an HIN1 epidemic.
(Figure 7). HIN1 Replikin concentration also declined between 1997 and 2000,

20 | and the presence of HIN1 strains decreased in isolates obtained during these
years. For HZN2 Replikins, recovery from a 35 year decline has not occurred
(Figure 8), and this correlates with the absence of H2ZN? from recent isolates. For
H3N2, the Replikin concentration of many isolates fell to zero during the period

from 1996 to 2000, but other H3N2 isolates showed a significant, sharp increase in
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71 [0149] Influenza H3N2 Replikins: Influenza H3N2 was responsi ble for the
human pandem ¢ of 1968. Five Replikins which appeared in 1968 di sappeared
after 1977, but reappeared in the 1990s (Table 6). The only Replikin
structure which persisted for 22 years was

hed(g/g)f (a/ R}:ﬁlﬂl‘iﬁ‘@)ﬁc@i{t[r&%ﬁr (Iﬁ{sti)léﬁcaﬂé\é‘ﬁx? Qﬁﬁgg@ﬁ% a\?vgjbéﬁzf\ig to%{g}\llég 77 and

persi sted through 1998. The energence o kins in the

md 1990s (T .6)_correlates w e increase in Replikin concentration
at the sane ?,lm'r?g“ é‘?swgﬁg'?{,’e%a%s%ﬁ%@ﬁt he preval ence of the H3N2 strain in

recent isolates together with the concurrent disappearance of all
Replikins fromsone of these isolates (Figure 8), this suggests the
emergence of 10 the new substrain H3N2(R). [0150] Figures 1 and 2 show
t hat i nf | uenld3@pFigeres d and R demwansieatd bet Tequently aeneits threengear ncr eased -
concentration of Replikins in influenza virus, which is due to the

r eappearsancestefwist irlcesss ise@bserrgiafdte Replikbii conentrati&Preylak o pahkt.eThist s 15
di sappearance. Also, in the A strain only, there is an energence of new

strain- specitbiwisRaRldakd _Og&quéigcgmgﬁ gfm gg?ﬁ@ whichok&g@se i n Replikin

concentration by repetition of indivi R I'hs wthin a single
protein appe . o dnfldhenza virus, .but is seen in.other
or gani sns. 2‘86"?6%%1‘{ ‘gﬁtﬁﬁ'%alﬁsep Bglg r# egﬁ'l ?@Vsé f gwsceHﬁ?{S%Sf P KOR558 %botni vity of
different influenza. strai.ns ar el ated to sequence ch es J.n influenza
henmaggl ut i ni ?lflsa, pﬂﬁ?‘ﬁ?f gy ‘ﬁf‘ﬁ‘@glrtéattmglcb‘}%éﬁ?:‘? 8 %Bﬁ&gﬁﬁd&%e © f ect ed
by one of two poorly understood processes: i) antigenic drift, thought to
be due to theMUsesqeRIfemicos PadeRliGeri es of point mutations in the
hemaggl utinin nolecule, or ii) antigenic shift, in which the 25 changes are
So greald that genetic reassortnent is postulated to occur between the 72
viruses of human and non-human hosts. First, the present data suggests that
t he [0140] Currently, Replikin concentration in the H3N2(R) strain of influenza _

virus is increasing (Figure 8, 1997 to 2000). Three similar previous peak increases

in H3N2 Replikin concentration are seen to have occurred in the H3N2-based

pandemic of 1968 (Figure 8), when the strain first emerged, and in the H3N2-

15 based epidemics of 1972 and 1975 (Figure 8). Each of these pandemic and
epidemics was associated with excess mortality. (Ailing, et al., Am J.
- Epidemiol.,113(1):30-43 (1981). The rapid ascent in concentration of the
H3N2(R) subspecies of the H3N2 Replikins in 1997-2000, therefore, statistically
represents an early warning of an approaching severe epidemic or pandemic. An
20 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 world wide. (Morbidity and Mortality Weekly Reports (MMWR),

Center for Disease Control; 50(48):1084-68 (Dec.7, 2001).

25 {0141] In each case of influenza virus pandemic or epidemic new Replikins
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change in activity of different influenza strains, rather than being
related to non- specific sequence changes, are based upon, or relate to the
i ncreased concentration of strain-specific Replikins and strain-specific
increases in the replication 5 associated with epidemcs. In addition, the

data were exaimkiped Thefe tas Peashadbdierviaisn 8ftwol dTtR: WeepBRiE $0E BiveRanges are
due to "drift" or "shift", and which are due to conservation, storage in

reservoirs, ﬁ&qagﬁaﬂﬁﬁ‘ﬁ{ é‘gﬁ‘e’n isbAge. IR @R%t{@%&lj:‘ee fﬂfet)er?%g&&g B.F daal ﬁ(ehﬁ%igt ed

increase in ReplTkin concéntration i1s plrcatio

exi sting Replikins per hemagqglutini.n,. but is due to the regppearance 10 of
at | east onek%ﬁlé%lﬂiﬁﬁ??w@boﬁﬁggﬁ%ﬁ %?Psf Mar{oﬁ%mﬁggav%p%ﬁé%er its

di sappearance, plus in the A strains only, the emergence of new

strai n- speci FiEIOWRe JnisRiE CRssapash Y645 qae pimmnreef the gjginatReglikinstruetresase in
Replikin concentration in the influenza B epidenm cs of 1951 and 1977 are
not assoti at Beonkarved, mhile ehthegame timef neve Repliiihs dherge oRprasatmplen i n t he year
of the epidemic but only with 15 the reappearance of Replikin conpositions

whi ch had apjfleszh vifus(B Bathagpdutingis five RepRKingweanRaahaty dohadved 3) . I n
contrast, for the A strains, in addition to the reappearance of previously

di sappear ed iten RO dddl 001, WENLIRIkR B AREFont difin thd finfd NT 1 0 Lhe

year of the epidemc of 1996, in itron to the reappeardnce o 6 earlier

R T T S R E R W R

i nfluenza B, *have acces

new conpositions probahly derive from non-human host reservoirs rather
than from ntPEEFBYS bléé{ E&P@“ﬁ‘ﬁﬁragéﬂhg& stchige shgeesis WabbgRepbkiBear no

resenbl ance to the new conpositions other than the basic requirenents of
" 3- poi ni0 r ecEgHNiosm anotherairus dost-popl rathise than thyopglodd nave mutetiere of H NT
conpared with B, and the fact that 25 pandem cs have been produced by the
three A strains only, but not by the B strain, 73 both may al so be a
function of the ability of the human A strains to receive new

[0142} In the case of HINI Replikins, the two Replikins present in the P1

peak associated with the 1918 pandemic were not present in the recovery E1 peak

of 1933, which contains 12 new Replikins. Constantly conserved Replikins,

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

However, even recently appearing Replikins accompanying one year’s increase in

concentration frequently persist and increase further for an additional one or more

years, culminating in a concentration peak and an epidemic, thus providing both an

early warning and time to vaccinate with synthetic Replikins (see for example,

20°  HINI in the early 1990's, Figure 7).

[0143] The data in FIGURES 7 and 8 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.

25 Thus, analysis of the influenza virus hemagglutinin protein sequence for the
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Repli kin conpositions from non-human viral reservoirs. [0 152] Sone
Repl i ki ns have appeared in only one year, disappeared, and not 5 reappeared
to date (Tables 3-6). Ot her Replikins disappear fromone to up to 81

years, when the identical Replikin sequence reappears. Key :
Repli ki n' k' apdcih ' I+, s ' . are conserved
during the cg%g%gﬁ'%%gﬁ%gﬁof ?{%glrﬁ ﬁ%@g@%g&ﬁ#&?&fg&%@my years, as
shown in Tables, 23- 6f the followng straip-specific Replikins: ten of

i nfl uenza B, Wgng(fsrf’é‘ﬁ} TR Flf“f?ls’rf’sd’?e“l% nget @ﬁﬂﬂfuﬁgzas‘(aﬁ‘&flgk%ﬂ@@'n of
H2N3, as well as for the reappearance of identical Replikins after an
absence. Despite the marked replacenent or substitution activity of other
am no acids both inside the Replikin structure and outside it in the rest
of the henmagilldd] GompesitercefReplikingfin SexinnoRafluendarVinisR:i Of atotal( h) appears
never to be, and lysine (k) is rarely replaced. Exanples of this 15
conser vat i onoflERes iking idertifidlih s strain (Table 3), the following ten Replikins are

Repli ki Whp(v/i)tigecpkyv(r/k)(s/t)(t/a)k," (SEQ 1D NO 135) constant

bet 1918 Q,Q,n, - k| :
z ﬁcﬁ?g? q)f(q?‘?)gﬁ‘éﬁ’ﬁm f(%“%‘g‘?(%%?% ﬁe"ﬁ‘?‘@‘%E d{%’ﬁb.gozig%l'c%‘r’\esfltag%l?gbet ween 1975
d 1998 0.1 h . . . ey .

?zgm i ki n" hgﬂﬁsé@?% 8‘?%“)@'3‘%&%‘3 listes soparatsbr Torsives ardiisydines s MBI PER9 t) (g/ n) k
ey / 20 vi(e/c)lC (SEQ ID NO 276) which first d in 1975,
i sappodr ed FUROUSFUIeHIAOEy APE H S RPN eRERE00] Wil | & nany M no
acids were substituted, the basic Replikin structure of 2 Lysines, 6 to 10

resi dues apart, kshéantk BQIANO.404)i ni mum of 6% | ysine in not nore than
approximately 50 am no acids, was conserved. 25 74 [0153] Totally random
substit Wi on woukshfamditgtlo€SEQ ID N 108y si st ence of these HINL and H3N2

Repl i kins, nor from 1902 to 2001 in influenza B the persistence

kshfanlkgtktrgklepk (SEQ ID NO. 106)

hekygglnk (SEQ ID NO. 107)
hekygglnksk (SEQ ID NO. 108)
hekygglnkskpyytgehak (SEQ ID NO. 10)

15 hakaignepiwvk (SEQ ID NO. 110)
hakaignepiwvvkktplklangtk (SEQ ID NO. 111)
hakaignepiwvktplklangtkyrppak (SEQ ID NO. 112)

hakaigncpiwvktplklangtkyrppakilk (SEQ ID NO. 113)

T2 [0145] 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 Amold
Ltd., London (1 985)).

25
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of 10 Replikin structures, nor the reappearance in 1993 of a 1919 18ner
Replikin after an absence of 74 years. Rather than a random type of

substitution, the 5 constancy suggests an orderly controlled process, or in -
the |l east, protection of the key Replikin residues so that they are fixed

or bound in Jors]wahienk/Hil Ne RepliRis GR§ oRORRFIR Nucl ei ¢ acids, and |
hi sti di nes, perhaps bound to respiratory redox enzynes. The nechani sns

whi ch contr ok \5; j ¥ . k o SERVATI ON OF
REPLI KI N STRUE ﬂ"‘ﬁé&%ﬁﬁ‘iﬁf‘w& E‘F@%ﬁ%ﬁﬁ@&@%@%ﬁ‘é&?@er ved or are
subject to extensive n ra (e} s exam ned by scanning _the protein
sequences of “Varin e %"5‘@‘#’5‘? ég%ﬁ%ﬁen‘éﬁa St {1Fst ameg?%é@ﬂaicwgg thenov) |
where nutations in proteins of 15 these viruses have been well docunented
wor | dwi de f oPafemigreisthatpreat, dirpughs2MQetiable O (XY indiestestthas thegraingi sual |y
exam ned for the presence of both the entire Replikin and each of the
conponerft Repdid kion i smiressntinithe sagw ghséondb diffeven yedrn) Alfwogh HdN4ar Repl i ki n.
20 [0155] Rather than bei ng subject to extensive substitution over tine as

occurs i n  nedrgdihosiy onepiisisteACR efstikin, HEINAdpReard bd BSmbRIgRbIiGOMRA T Se t he
Replikin structure are substituted little or not at all, that is the

Replikin st rﬂﬁﬁJ%B'sTﬁ?Eﬁ]%?ﬁf&%ﬁt ﬁ&%%ﬁ] S@@ﬁuﬁﬁgglalyg%slﬁﬂ Hipg protein VP |

of FMDV type 0O, the Re SEQ I D was found to be

conserved in_ /8% ! bsokhates . reported jn PublMe egch am no
acid was fou‘ﬁ%gisooq’kg Q@‘ﬁég"?‘\‘/gﬁf’)‘f‘ﬂnﬁ o mrlogn égoggesfa@gtPIS . his,
95.6% lys, 91.8% gln_92.3% Itys, 84.1% ile, 90.7% val, 5 91.8% ala,
97.3% pro, .“%-‘%asgr-fht,he mhey of e Repdikinggruetyresgegussig earsipleepidemics
conservation suggests structural and functional stability of the Replikin
struct uWe  (Tables 3, 4, 5 and 6) and correlates with increased total Replikin concentration

(Figures 7 and 8).

[0147] Influenza H2N2 Replikins: Influenza H2N2 was responsible for the
human pandemic of 1957. Three of the 20 Replikins identified in that strain for
15 1957 were conserved in each of the H2N2 isolates available for examination on
PubMed until 1995 (Table 5).
ha(k/q/m)(d/n)ilekthngk (SEQ ID NO. 232)
ha(k/q/m)(d/n)ilekthngkle(k/r) (SEQ ID NO. 233)

kgsnyp(v/i)ak(g/r)synntsgeqmliiwq(v/)h (SEQ ID No. 238)

20
[0148] However, in contrast to HIN1, only 13 additional Replikins have been
found in H2N2 beginning in 1961. This paucity of appearance of new Replikins
correlates with the decﬁne in the concentration of the HZN2 Replikins and the
appearance of H2N2 in isolatgs over the years. (Figure 8).

25

71




and provides constant targets for treatnent. [0157] Simlarly, sequence
conservation was found indifferent isolates of HHV 10 for its Replikins,
“such as (SEQ ID NO.: 5) "kcfncgkegh" or (SEQ ID NO: 6) "kvylawpahk" in
H'V Type 1 and (SEQ ID NO. : 7) "kcwncgkegh” in H'V Type 2 (Table 2).

prot ot ns. cuth oA FuRE O PR Bt 1 BRI B ci e ey

| ysi ne and h| din ci conserved. (See Table 7) 15 [0158]
Sinilarly, seé%%lﬂ ‘%8’6%8?&@' Sd e\/@? kps ey Rpﬁafﬁﬂélh’t%é% diggppeatethpl e i n
wheat, such a eat ubiguitin activating enzyne E (SEQ | D NGCs.

614- 616). 'R@We Ryt AzeppeRrohiche d9%0s (Frkde by eBheonleReplikie streateret f or
stinulation of plant growth as described within. O her exanples of

conser vat i on veieh presisied for 2R ge@ was hed(@lpf(@r)pslendig vafer@)k, ghich i n successi ve
generations, over ten years of tissue culture of glioma cells, and by the
constancy of appdatad first iafi O NenciperaIRd ﬁ@@&%hy@sf The eﬁl@ltgeﬁ@é dﬁ@bﬁe%%' body

i sol ated by i munoadsorption from 8,090 hunan sera from the U. U K,

Fur ope and AHINXerflikins ih Hd'ia 9908 14b % 6) ERL Eihles Sichd 11,513{83?% 2 [ 0159]

Simlarly, conservation was o serve proteins 76

in isolates f V. Tat tran -activato tei re early RNA binding

pr ot ei ns reékupm%flrclanﬁegﬁ%tf%aft W‘ﬁﬁ’é’&?%’ﬁ%g) Q?‘E@’étgﬂbqﬁrleﬁlﬁ?eé’lf@enecessary
conponent s |gﬁi\{} life c cle of all known lentivirases, such as the hunman

i munodefi ci SR jagece ‘(Wl%es toggther with the comeewens disappgaranegof alt or pr ot ei n
that acts by _binding to the trans 5 activating response sequence (TAR) RNA
el enent and Hepliking g%mtsﬂ@ﬁgf thepﬁ isolates (RigyecR); this sapghstsrthe bmagahdesf from t he

LTR pronoter. HLV cannot replicate without tat, but the chem cal basis of

thi s ha¥d beetheumekwrsmbstrain HINARH V tat protein sequence from89 to 102

resi dues, we have found a Replikin that is associated with

[0150] Figures 1 and 2 show that influenza epidemics and pandemics
correlate with the increased concentration of Replikins in influenza virus, which is
due to the reappearance of at least one Replikin from one to 59 years after its

15 disappearance. Also, in the A strain only, there is an emergence of new strain-
specific Replikin compositions (Tables 4-6). Increase in Replikin concentration
by repetition of individual Replikins within a single protein appears not to occur in

influenza virus, but is seen in other organisms.

20 [0151] It has been believed that changes in the activity of different influenza
strains are related to sequence changes in influenza hemagglutinins, which in tum
are the products of substitutions effected by one of two poorly understood
processes: i) antigenic drift, thought to be due to the accumulation of a series of
point mutations in the hemagglutinin molecule, or ii) antigenic shift, in which the

25 changes are so great that genetic reassortment is postulated to occur between the
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rapid replication in other organisnms. The am no acid sequence of this

Replikin is 10 "hcl vcfgkkgl gi sygrkk." In fact, we found that this Replikin
is present in every HV tat protein. Sone tat ami no acids are substituted
frequently, as shown in Table 8, by alternate amino acids (in small size

fonts lined vimsbebfinnidneandmsh-hufria@ GuRt Fist] he pRsér dﬁtﬁahggesis)thattﬂhbe
percent age of conservation for the predom nant Repl i k

"hel vef gkkgl Lanino
ol vef gkkol danyoikdeiidity E[ﬂﬁﬂereﬁ%ﬁhéﬂzﬁfﬁtra( e,yE\ﬁ&ethé‘rPGéiﬁ%&ﬁ? é‘?‘.’ st o

t he individual am no acids. However ysi ne an e ani no

acids wthi q whi ch t.he Replikin structure,
are conser vesg)e&% Sgﬁﬁu‘{(%ﬂ;néegq%g %&d WA B rg‘ﬁtﬁsﬁ’ edPYIS?‘FgB SPECTRIRE,

el sewhere in_other am.n both within and outside the Replikin, none
occurs on tH 3a1l’es}’eﬁﬁ§%eﬂﬁﬁ’é and, stEi-specHie ingreaseRrebp reRdicatit®an in Tabl e 7,
it is not the case_that sines are not substituted in the tat protein

am no aéid s@mﬁ@@mmﬁp&m e pdditiorg theotata Wereteamhimed fore possiple fi r st

| ysine in the i nmedi ate nei ghbori ng sequence, but outside the Replikin
sequence, andsighteingeehiohl séqusnoeachbiges iate dueao S@irresCehifnsdndeviisteareepl i ki n,

but 25 "extra" in that it is not essential for the Replikin formation, are

bot h_SUbSU tdiead cdsctvaBBHMSho in ORISR, ard 1Eapdettanch! TR Gw Al nes,  and

the one histidine, in parentheses, which to set up the Replikin

structure, cid sequences are
100% conservedels@sIﬂ erveg&émqﬁReggﬁaégoé gﬁ%«'eon %P?meu 3%\% rus Replikins,
random subst | l.on ermt. this 5. selecti bst I tution and
sel ective no ltﬁ ‘%?ﬁ"fs & gﬁp‘@emﬂéa@ag%“@ﬁ&mw TEAPPERRARED| i ki n
CO\ISERVATI ON of each constituent amno acid in the fi rst 117

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 concentration
in the influenza B epidemics of 1951 and 1977 are not associated with the
emergence of new Replikin compositions in the year of the epidemic but only with
15 the reappearance of Replikin compositions which had appeared in previous years
then disappeared (Table 3). In contrast, for the A strains, in addition to the
reappearance of previously disappeared virus Replikins, new compositions appear
(e.g. in HINI in the year of the epidemic of 1996, in addition to the reappearance of
6 earlier Replikins, 10 new compositions emerged). Since the A strains only, not
20 influenza B, have access {0 non-human animal and avian reservoirs, totally new
compositions probably derive from non-human host reservoirs rather than from
mutations of existing human Replikins which appear to bear no resemblance to the
new compositions other than the basic requirements of "3-point recognition”
(Tables 2-5). The more prolific nature of HINI compared with B, and the fact that

25 pan&emics have been produced by the three A strains only, but not by the B strain,
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different isolates of HV tat protein as reported in PubMed: 38 100 57 86
100 100 66 76 100 99 5749 100 94 100 97 99 85 97 99 100 100 100%

Nei ghboring Arnino acids [ tat Replikin 1l k (c) sy [(h) (¢) | v (c) f g k
(k) g9 (1) gi sy g(r) (k) (k)] below are the am no acid substitutions

observed fOFbtﬁﬁlﬁﬁy%[Eo% aafﬁhdiloﬁm%aﬂ"htgofftﬁbﬂun{anm Etrﬁn@tolredéld'érﬂwr wpl i
hgvyYsslinrs sinsstr [0 161 ]

conservat i OnRaJhM&nEﬁaogldolﬁb ﬁ"ﬁ{'{qﬁcﬁ' §rtv§ut%]hat t he Repl [ k| n

structure has "a speciflcCc surviva |on e H V virus which nust be
30 preserved and conserved, and cannot be sacrificed to the virus
" def ense maneuver of am' no acid substitution crested to avoid anti body and
ot her "att acé%M These ' defense' functions, although al so essential, cannot
“compet e’ wi th52omg Rendiking haye gpnearedin onlyrons frean disanpsarcd A sat 35 [ 0162]
Furt her conservation was observed in different isolates of HV for its
Repl i ki is s uchpresredite flate Kaxdés'3-6)5EEhdr Replikin® Hisappeikfrginane patykto FISEQ | D NO.
6) in HV Type | and "kcwncgkegh" (SEQ ID NO. 7) in HV Type 2.
years, when the identical Replikin sequence reappears. Key Replikin k' and 'h'
amino acids, and the spaces between them, are conserved during the constant
presence of particular Replikins over many years, as shown in Tables 23-6for the
following strain-specific Replikins: ten of influenza B, the single Replikin of
10 HIN]1, and the single Replikin of H2N3, as well as for the reappearance of
identical Replikins after an absence. Despite the marked replacement or
substitution activity of other amino acids both inside the Replikin structure and
outside it in the rest of the hemagglutinin sequences, influenza Replikin histidine
(h) appears never to be, and lysine (k) is rarely replaced. Examples of this
15 conservation are seen in the HIN1 Replikin"hp(v/i)tigecpkyv(r/k)(s/t)(t/2)k," (SEQ
ID NO. 135) constant between 1918 and 2000, in the H3N2 Replikin
"hed(g/qf(q,rnekwdlf(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(q/y)aad(Vg)kstq(a/n)a(iN)d{q/g) (n/t){(g/n)k,(1/v)n(t/s)
20 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.

25
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[0163] The high rate of conservation observed in FMWD and H 'V Replikins 79
suggests that conservation al so observed in the Replikins of influenza
Replikins is a general property of viral Replikins. This conservation
makes them a constant and reliable tarted for either destruction, for

exanpl e by UR}IBY] BRELY fanforReFbdtikitith welld odrhRihd prlistenaat tfeD or HIV
vaccines as Illustrated for the glioma 5 Replikin,” or stinmulation. [0164]

Simlarly, a ! | BT HEPY i {E i [MaTo by uenza
viruses, FMD ,lﬂg%&ﬁ%gp%?ere hucgﬁr%?%@ ﬂgpoéz)#;%l?@%%éﬁnﬁ%?@%e%ﬁii ns
suggest that eryation is a neral proper of . vjral  Replikins and thus
i 10 RebIT RSB e R eePurimp er 1 deasa 1hD 58 ReRHn or
stinul ation, conservation of Replikin structures occurs in plants. For
exanpl e, in @f@an abserae of 74Reqers. IR atker shan aendam vne of subssiteiongdea rel i abl e
target for stinulation. Exanples of conserved Replikins in wheat plants
ubi qui t i actonsancnghgensy meoideriy contobdted pibchiscor inkke ledstapreteatiorduftbyr r h ( SEQ
I D NO. 614) 15 E2 hkerl drkvvdvarevakvevpsyrrh (SEQ ID NO 615) E

hker | dr kvvdviéEréehiayRsitués so(thitGhdyarbEreddiDound irf some way: Iy8dRd] Simlarly
to conservation found in the HV tat protein, the Replikin in the wheat

ubi quitin acgi i B . j :

pr ot ei n, subg tr}‘%t}%aglrlg o% arlrlg?ldééségl?ggﬁ{%ggsﬁ Bér?g? %gdﬁ Jvﬁmn{'l E@g&ﬁﬂ)ﬁ@t&?rg(g%gcem to
t he Replikin_variant, for in eat ubiqyi.tin activating enzyne E are
cormon’ The eateR Tk s MEReotaL s eoPa ISR A RERAL T uct ur e,
however, do not vary whereas the “unessential' k that is only 5 am no
acids (from¥HEOPy st k on the left) is substituted. 80

10
CONSERVATION OF REPLIKIN STRUCTURES
[0154] Whether Replikin structures are conserved or are subject to extensive
natural mutation was examined by scanning the protein sequences of various
isolates of foot and mouth disease virus (FMDV), where mutations in proteins of
15 these viruses have been well documented worldwide for decades. Protein
sequences of FMDV isolata;;s were visually examined for the presence of both the
entire Replikin and each of the component Replikin amino acid residues observed

in a particular Replikin.
20 [0155] Rather than being subject to extensive substitution over time as occurs in

neighboring amino acids, the amino acids which comprise the Replikin structure

are substituted little or not at all, that is the Replikin structure is conserved.
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ANTI - REPLI KI N ANTI BODI ES [ 0166] An anti-Replikin antibody is an anti body
against a Replikin. Data on anti- Replikin antibodies also support Replikin
class unity. An anti-Replikin antibody response has been quantified by

i nununoadsor ption of serumantinmalignin 5 antibody to immobilized malignin

(see Met hods [156. 1R eRahSBLin#R (76Ri169P) ofﬁ“ﬁ)\é%ﬁﬂ @Raﬂﬂﬁmsmﬁbof

anti malignin anti body by administration to ra the synthetic
versi on of t Whang mal i gni n,
absent carbohy %g& r esﬁgsr oupsO%ﬁ gﬁ%g\feg"‘ﬁ%gﬂ, fﬁ?%o@‘pg@ e?/ t hat th| S
pepti de alonels s that i.s uff|C|etbS| LljLlorthls
i mune 10 reé?Sﬁgg%EﬁaﬂY}?cga@?ea t"ilémﬁ% g‘iﬂ"i d% B CORPEEER 1 H’@ and |1gG
forms of the antibody. Antimalignin anti bod was found to be increased in
concent r at i ofsolates asdpllews: s 9066t 1ypo9 k8% el R.3%elys) 88. 1 %irile, 20.7%:; wal,
hepatitis B and C, early, in the first five years of infection, |ong

bef ore the u8l&Plo;abs 87 3% pro, 6.204;\nd, 76 40G and lysy88.4%. ddedlighpateadfout fifteen
to twenty-five years after infection. Relevant to both 15 infectious

hepatitis andoideMatibh S6ges StruchiraNGHdARTOnE B ALHITRY HRER QMR Srudtued  saf e

haven for the virus: prolonging cell life and avoiding virus eviction, so
that the i ge&ls(f nti-viral treatnent. [0167]
Because admi Eﬂﬁ'ﬁ{){ﬁﬁ%ﬁﬁ&ﬁﬁ@&? I E!g%ast%l%nﬁl ates the inmmne systemto 20
produce anti bodi es having a cytotoxic effect, peptide vaccines based on the
particul ar influenza virus Replikin or group of Replikins observed to be
nost concenﬁ%ﬁ% over a given tinme period provide protection against the
particul ar ' l@Flali )‘rﬁ?%@ﬁﬁ%ﬂ%%rt"aql‘?&@#%/foﬂﬁd brdibtereghiselats EREYi n a gi ven
i nfl uenza season. ., an energing strain or re-energing strain For
exanpl el0 analfqrstsﬁﬂpﬂlkMeSHQEa!s (S EQdRZIOV5) Ukcteghegh? ot i(BEQ IRN@o 6aci d
sequence on a yearly or bi-yearly basis, 81 provides data which are useful
in formul ati fgvydawgehk? incddlV Typeal ged QSEQGUN'@HZ@“kcwncgkegh” in HIV Type

OVI

2 (Table 2). Further examples of sequence conservation were found in the HIV tat
proteins, such as (SEQ ID NO.: 613) “hclvckqkkglgisygrkk,” wherein the key
lysine and histaidine amino acids are conserved. (See Table 7)

15
[0158] Similarly, sequence conservation was observed in plants, for example in
wheat, such as in wheat ubiguitin activating enzyme E (SEQ ID NOs. 614-616).
The Replikins in wheat even provided a reliable target for stimulation of plant
growth as described within. Other examples of conservation are seen in the

20 constant presence of malignin in successive generations, over ten years of tissue
culture of glioma cells, and by the constancy of affinity of the glioma Replikin for
antimalignin antibody isolated by immunoadsorption from 8,090 human sera from

the U.S,, UK., Burope and Asia (e.g., Figure 5 and U.S, Patent 6,242,578 B1).

25 [0159] Similarly, conservation was observed in trans-activator {Tat) proteins
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vaccine for that year. It is understood that such analysis may be conducted
on a region-by-region basis or at any desired tine period, so that strains
energing in different areas throughout the worl'd can be detected and
specifically targeted 5 vaccines for each region can be fornul at ed.

| NFLUENZA [ d B8lateSwif HIVIT Myt (thads-attheudrppioedingd dre B PREACKIAdiag grdthee yearly
at international WHO and CDC neetings. Vaccine fornul ati ons are based on

serol ogi cal  }0n@iind 8aRRrAf trdrl&ri ?tigmgée\rlgrgfeaﬁraﬁﬁx?élgfsﬁﬁﬂc%‘i’nﬂ&er%tgﬁit#@“Za

virus strain in a given region o wever,” prior € present

invention th S n no orrelation of .influenza vifus strain specific
ani no acid sggeﬁ@;r‘}%eo%ﬁgwagg lgé:tivgasegc%gragﬂ:@&umanilmug}gﬁeﬁpg)ﬁyagpﬁeéS or
pandem cs. 1 16]%_The observations of specific Replikins and their
concentratio - i I 19 ActiaracriRfionglsreglatos prodeip thal pefe By binding tpdhe ansci i ¢
quantitative early chem cal correlates of influenza pandem cs and

epi denmi c3 anéctprabug msporse seqiencrFARIRMEAc drnent byd acihates trabscaptiom of

i nfluenza vaccines tailored specifically to treat the preval ent energing
or re-ener gi hytistionaind/ekldngitionefarn tiv LTR prdinéten MTVicath@ replR@ieomtdie t he 20
wor |l d. By anal yzing the protein sequences of isolates of strains of

1 uenza vi e i e SORRSG Wt 2 5 e BESE St O (e

presence, concentration and/or conservation S, | nfl uenza virus
pandem cs an i i : i Gt Fyrthet.nore, .t he severi. of
such out br eag?sq%gif'&%rﬁ 33 26;120 iégerslldgges? gvs? ﬁlﬁ ﬁlg ?‘)I%é ﬁ’#@il{ﬂg‘s@@tﬁ% o Sﬂ?atﬁg Fﬁlﬁl stering
an influenza pe tide vacci E]g based on éhe 25 Replikin sequences. found to be
most abundanf?PSf FRHERNONER ofher Brganinms, Tagampmoacd seqeence 95ias Replkils a gi ven
time period, such as about one to about three years. [0170] An influenza
pept i delaccidvesakkalgisyesklen dp Sistiiug found that thisReplikin & prevept inleveryept i de
sequence or may include a plurality of Replikin sequences

HIV tat protein. Some tat amino acids are substituted frequently, as shown in

Table 8, by alternate amino acids (in small size fonts lined up below the most

frequent amino acid (Table 7), the percentage of conservation for the predominant

Replikin "helvefqkkglgisygrkk™). These substitutions have appeared for most of

15 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.

20

[0160] As shown in Table 7, it is not the case that lysines are not substituted

in the tat protein amino acid sequence. From the left side of the table, the very

first lysine in the immediate neighboring sequence, but outside the Replikin

sequence, and the second lysine (k ) in the sequence inside the Replikin, but

25 "extra" in that it is not essential for the Replikin formation, are both substituted
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5 observed in influenza virus strains. Preferably, the peptide vaccine is
_based on . Replikin sequence(s) shown to be increasing in concentration over
a given tine period and conserved for at |east that period of tine.
However, a vaccine may include a conserved Replikin peptide(s) in
combi nat i on \ietienlyn éloweepd, thiei 33d,54th ap® Pihildend] atibie bic Batdide, @ new Repl i kin
pepti de sequences. The Replikin 10 peptides can be synthesi zed by any
met hod, i ncl yelefitheSd3ewhieR togeittt S8 ShhORepllkEF RRRIAE Yre SARPsULRGRRA! 09y, and

a

may i nclude non-Replikin sequences, although Vvaccines based on peptides

containing o b ki I rred. Preferably, .yaccine
conposi tions mgys’%é Fﬁ%ﬁ@?&%ﬂﬁgﬁjﬁzﬂg%ﬁ gilﬁ&% CBH%?WCéﬁtq%E%rIVF%m t}zi%cept abl e
carrier and/qr adjuvant. 15.10171] .The influenza, vaccines of the present

i nvention caﬁasﬁé’q‘w}‘?’?@r‘@hs éFEl)l S fndppn uBsHintion Wod Bpt peraHthis; ¢ o
drugs, such as gancyclovir; interferon; interleukin, M inhibitors, such
as, amant adi selectivesibrtisetionand selgetivei nonchubssititivm thiccoursiue suicanes  zanami vi r
and oseltamvir; and the like, as well as with conbinations of antiviral
20 drugs. REPLIKIN DECOYS I N MALARI A [0172] Analysis of the primary
structure of a Plasnodiumfarci parummalaria antigen |ocated at the
merozoite surface and/or within the parasitophorous vacuol e 83 reveal ed
that this organism 1like influenza virus, also contains nunmerous RepliKkins
(Tabl e 8). However, there are several differences between the observation
of Replikins in Plasnodi um fal ciparumand influenza virus isol ates. For
exanpl e, Pl asnodi um fal ci parum contai ns several partial RepliKkins,
referred to herein as 5 "Replikin decoys." These decoy structures contain
an abundance of |lysine residues, but |lack the histidine required of
Replikin structures. Specifically, these
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decoys contain many lysines 6 to 10 residues apart in overlapping fashion,
simlar to the true nmalaria recognins but wthout histidine residues. It
is believed that the decoy structure nmaxim zes the chances that an
anti-mal arial antibody or other 10 agent 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 enzyggge#hich could result in
destruction of the trypanosone. For exanple, an incom ng antibody, wth
speci i ¢l ty 19f REGHkin'CONSERVATIGR of A onditB0d ahfholdif PRIy 19eC0Y
structure, 15 gfﬁgeﬁtr}%! £ Hﬂ*‘?t okesh 4 seru&hur E)B)ggd.ns unt ouc . [0173]
Ther ef or e, anfll- epl i Preal it of fal oy HES’& S'two phases (dual
treatment): ijs By #lshid Ny &7d NERHIRRL WikhosPr a§o@9loy tsh G RNZ YEHESoot hRdy, Cl eave

the Repliki nNdgbessg, permitting safe passage' of the specific
anti-Replikin treatnment; 20 and ii) attacking malaria Replikins either with
speci fic anti bodpegdsdr by cel | ultetReplikimuni ty engendered by syhthetic

mal aria Replikin vaccines or by organic neans targeting the malaria

Replikins. 84 I Pl Plg Ki 174]
Anot her di ffelrcgﬁg%iré@e)nqﬁ? ﬁNgl gZEol%hﬁEm Fﬁ g:pggu% Fsﬁaﬁgﬁgwrgﬂti tion
of individual, Replikin structure i t.hin single protei.n i ch was not
observed i « PEIPHArE U At At Shslfbletial oRscrugPlod <BFE i, sl el o

| ysine residues 5 between Replikins, and (b) by repetition of a portion of
a Replikin seBuefick withi% i anot H?er tRepl fkin s@qdehdkd [0175] A third
significant dfff®rnce bdtveen Repl bkin dtruct¥res observed in influenza
virus isol ate$ ands Pl asnodisum f allci parunris a sarked overl appi ng of 10
Repli kin structures througlsout mahasi al proteins, e.g., there are nine

overlapping ®Replikins in trthe 39 mm no aci d sequence of SEQ I D NO 393
(Replikin v '

=T =

[0161] The conservation of the Replikin structure suggests that the Replikin
structure has a specific survival function for the HIV virus which must be

30 preserved and conserved, and cannot be sacrificed to the virus 'defense’ maneuver
of amino acid substitution crested to avoid antibody and other ‘attack.” These
‘defense’ functions, although also essential, cannot 'compete’ with the virus

survival function of HIV replication.

35 [0162] Further conservation was observed in different isolates of HIV for its
Replikins such as "kefncgkegh” (SEQ ID NO. 5) or "kvylawvpahk" (SEQ ID NO.

6) in HIV Type 1 and "kewncgkegh" (SEQ ID NO. 7) in HIV Type 2.

[0163] The high rate of conservation observed in FMVD and HIV Replikins

79




concentration = 23.1/100 am no acids); and 15 overlapping Replikins in the
41 amno acids of SEQ ID NO 467 (Replikin concentration = 36.6/100 am no
acids). Both of these overlapping Replikin structures occur in blood stage
trophozoites 15 and schizonts. In contrast, influenza virus Replikins are

more scat t er gighobit MORRMNEvalidiEal RS eés%md%mgwtﬁ(kgnm§ bm@ihaeaqlxiégiiﬁns is

concentration 1s about 7.5/100 am no acid Igure 7); and tonmato | eaf

s only. aboh e P YR B ARIARS G baleh Ao PR UL '

multiples is als een i.n. the Replikins _of cancer rotei.ps_such as in :
gastric canc8® ’Ee%‘?slgf%ﬁeﬂir} lﬁlre’f)& R ngﬁ?@g]ﬁmg‘ﬁs?%%’w | 88), and
in transform n% protein P21B (K-RAS 2B) of |ung, khkekmskdgkkkkkks (SEQ ID
NO. 89). 85 pwhapforinBugngp.dt B\oraagingk e illmstpdtedcdon theagloamt rat i on to
rapid replication is also confirmed by analysis of H 'V isolates. It was
found tHhat t Replitinvergtimmatign. | ow titer strain of HV (NSI, "Bru,"™ which is
prevalent in early stage HHV infection) has a Replikin concentration of
1.1 (+/- 1.6) Replikins per 100 am no 5 acids, whereas the rapidly-grow ng
high titer strain of HHV (S 1, "Lai", which is prevalent in |ate stage HV
infection) h Lk I .- f . Replikins per 100
@i‘%@g’m‘iﬂgﬁﬁ}éf‘i;%g&]ﬁ égl}tglﬂ'n?ibscfgu Q1 iff v{rﬁées i llQm

amno acid r oncentration of overl appi ng Replikins

| egendary i GG atst MDY wRR, ST ief Faee sfpurePirogr ga PR tho
mul titude of overl apping Replikins in malaria also _provides an opportunity
for the orgafiagsstithatcruwevaing icoaemesd pransrty phvisd PSGPQEJ@Wl‘é)?huFF?kmBst and

t hereby maxim ze the chance that the wong antibody will be nmade and
per pet utt ed, Replikinggcdnstantandaeliabla trrge) dorsdegtminioned stithBlation, conservation

of Replikin structures occurs in plants. For example, in wheat plants, Replikins
are conserved and provide a reliable target for stimulation. Examples of conserved
Replikins in wheat plants ubiquitin activating enzyme E include:
E3  hkdrltkkvvdiarevakvdvpeyrrh (SEQ ID NO. 614)

15 E2 hkerldrkvvdvarevakvevpsyrrh (SEQ ID NO. 615)
El hkerldrkvvdvarevakmevpsyrrh (SEQ ID NO. 616)

&* & #* kk ok

[0165] Similarly to conservation found in the HIV tat protein, the Replikin in
the wheat ubiquitin activating enzyme E is conserved. As with the HIV tat

20 protein, substitutions of amino acids (designated with an ‘*’) adjacent to the
Replikin variant forms in wheat ubiquitin act_ivating enzyme E are common. The
‘key k and h amino acids that form the Replikin structure, however, do not vary
whereas the ‘unessential’ k that is only 5 amino acids (from the first k on the left)

is substituted.
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[0179] As in the case of influenza virus, for exanple, peptide vaccines
based on  ,the Replikin structure(s) found in the malaria organi sm can
provi de an effective neans of preventing and/or treating nalaria.

Vacci nation agai nst nmalaria can be achieved by adm nistering a conposition

containing one or a mxture gﬁqﬁq@pnggqﬂm@ﬁmg es observed in
0

Pl asnmodi um fal ci parum Furthernore, antibodies to nmalaria Replikins can be

generated an \Di_St er . . sive_li nit i Al i tegtion 86
[0180] Tabl eﬂ’é%gf%ﬁ f"?&ti'?egﬂ‘f%{“‘bg‘}%&é%?l&} 0 3%%85&%%%#@1“@?’8%?’3‘%% epl i ki n
sequences. I}t shquld be noted that this list is not neant._ fo h onpl et e.
Different i gSIPI "ééntth"(a’ceﬁé}%ls%‘?m%}ﬂ AR M@P'&‘é‘é’ﬁiﬁ%"ﬂgg‘f}f uct ures.
87 Table 8 Malaria Replikins a) Primary structure of a Plasnodi um

fai ci par um negspense hagheen gnantidied by dmanoadserption of sérne antinfaligginand within t he
par asi t ophor ous vacuol e a) Q DECOYS: (C Term nal)

keeeekekek ekakitelde kemivadldlikekaipakefsek Prirde kkU(SSERehiH\EB6,683) Ther
keeeekekekekekeekekeekekeekekekeekekekeekeeekkek (SEQ I D NO. 294), or

keeeekekekek ghaplkarale o) :
Kecookekok ( SEG KRR gglg)g%?)ﬁ ?egﬁﬁ IBAFE il &‘i‘ﬁ“@%‘a‘ﬁﬁ’f%‘é{g ID NO

297)  hkkhk ag)}n%é?iic Q/éf'sﬂ)r;'lkd’fr%hc( 1%51934 Rap'%ﬁe w%%gg seqﬁgrk(cleivlv(agldléﬁvédsggnl D N 299)

malignin, absent carbohydrate or other groups, has established rigorously that this

peptide alone is an epitope, that is, provides a sufficient basis for this immune

10 response (Figure 3). The 16-mer peptide produced both IgM and IgG forms of the
antibody. Antimalignin antibody was found to be increased in concentration in
serum in 37% of 79 cases in the U.S. and Asia of hepatitis B and C, early, in the
first five years of infection, long before the usual observance of liver cancer,
which develops about fifteen to twenty-five years éﬂer infection. Relevant to both

15 infectious hepatitis and HIV infections, transformed cells may be one form of safe
haven for the virus: prolonging cell life and avoiding virus eviction, so that the

© virus remains inaccessible to anti-viral treatment.

[0167] Because administration of Replikins stimulates the immune system to

20  produce antibodies having a cytotdxic effect, peptide vaccines based on the
particular influenza virus Replikin or group of Replikins observed to be most
concentrated over a given time period provide protection against the particular
strain of influenza most likely to cause an outbreak in a given influenza season.,
€.g., an emerging strain or re-emerging strain For example, analysis of the

25 influenza virus hemagglutinin amino acid sequence on a yearly or bi-yearly basis,
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hkkl i kal k (SEQ I D NO. 300) katysfvntkkkiisiksqghkk (SEQ I D NO. 301)

kat ysfvnt kkki i sl ksqghk (SEQ I D NO. 302) katysfvntkkkiislksqggh (SEQ I D NO
303) htyvkgkkapsdpqca di keeckel |l kek (SEQ I D NO. 304) kiislksqghk (SEQ I D
NO. 305) kkkkfepl kngnvsetiklih (SEQ ID NO. 306) kkkfepl kngnvsetiklih (SEQ

D NQ. 307)  plei@pluknonsaci ot it SR AR spaTbaihgRUAGKRhiA) (SEQ ED
NO. 309) kI hI gnkdkk (SEQ ED NO

kvkki gvt | kkf g

hl'i yknksynpl I scvk Eﬁ v@ﬁ%ﬁ%@ﬁ%@é@%@? |?0§F&Ct?d5%bal D NO
312)  hli yknk I | scvkknmmm kenv nl f ke vn SEQ | D NO. 313)
hl i yknksynpl f"1 *WHM&{/”&?H%W&@&%%W@E‘% ?‘E}/

hl i yknksynpl | | scvkkmmm kenvdyi gkngnl fk (SEQ I D NO. 315)

hl i yknksynpl fi g&mmﬁh@qggmmwm cm@ detected and specifically targeted
ksannsanngkknnaeenknl vnf | gshkkl i kal kkni esi gnkkh (SEQ I D NO. 317)
kknnacersknl vwidcieh Kitleaktateiglonices be fidtlai<EQ ED NO. 318)

knl vnf | qshkkl i kal kkni esi gnkkh (SEQ I D NO. 319) kkli kal kkni esi gnkkh ( SEQ H)

NO. 320) klikal kkni esi gnkkh (SEQ I D NO. 321) kkni esignkkh (SEQ 11) NO
322) kn-~esignkkh (SEQ I D NO 323) knnaeenknivnflqgsh (SEQ ID NO. 324)

kkl i kal kkni epiepiskngRkk (SEQ E) NO. 325)

[0168] Currently, vaccine formulations are changed twice yearly at international
WHO and CDC meetings. Vaccine formulations are based on serological

10 evidence of the most current preponderance of influenza virus strain in a given
region of the world. However, prior to the present invention there has been no
correlation of infiuenza virus strain specific amino acid sequence changes with

occutrence of influenza epidemics or pandemics.

15 [0169] The observations of specific Replikins and their concentration in influenza
virus proteins provides the first specific quantitative early chemical correlates of
influenza pandemics and epidemics and provides for production and timely
administration of influenza vaccines tailored specifically to treat the prevalent
emerging or re-emerging strain of influenza virus in 2 particular region of the

20 world. By analyzing the protein sequences of isolates of strains of influenza virus,
such as the hemagglutinin protein sequence, for the presence, concentration and/or
conservation of Replikins, influenza virus pandemics and epidemics can be
predicted. Furthermore, the severity of such outbreaks of influenza can be
significantly lessened by administering an influenza peptide vaccine based on the

25 Replikin sequences found fo be most abundant or shown to be on the rise in virus .
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kknnaeenknl vnfl gshk (SEQ I D NO. 326) knnacenknlvnflgsh (SEQ I D NO. 327)

kl i kal kkni esi gnkkgghkk (SEQ I D NO. 328) kvkki gvt| kkfepl kngnvsetiklih (SEQ
I D NO. 329) kngnvsetiklih (SEQ 1D NO 330) kiihlgnkdkk (SEQ ID NO. 331) 88
ksannsanngkknnaeenknl vnfl gsh (SEQ I D NO 332) kknnaeenknl vnflgsh (SEQ I D

NO. 333) kklkd | esi ) kal Lesignkkh (SEQ I D NG
335) kkni esi ESEE‘E%?%@F%“W P%?Ef? Sh@e%&ﬁé%&? Gﬁ?‘ﬁ E‘%’?eg‘%"gg ggh (SEQ I D NO.
337) ksqghkk (SEQ ID NO 338) kkkiislksggh (SEQ ID NO 339) kkiisl ksqggh
(SEQ I D NO. 340) kkniesiqgnkkh (SEQ ID NO 341) kniesiqgnkkh (SEQ I D NO
342) htyvkgkkapsdpgcadi keeckel | kek (SEQ | D NO. 343) )
ht yvkgkkaps dfjdatiArdefluears ReptiSeEwagamend thegimayntion mayiselude agidgnt i gen- 3"
gene="LSA-3" Replikins henvlsaal ent gseeekkevi dvi eevk (SEQ I D NO. 345)
kenvvtti |l ekvBeplikingaptitlé sevjubre qyemty itclddé eplaratiey 6f RGHRIN 2qhiiice846)
hyl ggnkekf skek (SEQ I D NO. 347) hyl ggnkekf skeknnnvi evt nkaekkgnvqvt nkt ekt t k
(l\BEQgI4 g) NO. g¥Rivediy ifirkakvinlsalBmey PRErmaakk gaptitvakdigkistbasedionnk (SEQ I'D
' Replikin sequence(s) shown to be increasing in conceniration 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

10 peptides can be synthesized by any method, including chemical synthesis or
recombinant gene technology, and may include non-Replikin sequences, although
vaccines based on peptides containing only Replikin sequences are preferred.

Preferably, vaccine compositions of the invention also contain a pharmaceutically

acceptable carrier and/or adjuvant.

5
[0171] The influenza vaccines of the present invention can be administered alone
-or in combination with antiviral drugs, such as gancyclovir; interferon; interleukin;
M2 inhibitors, such as, amantadine, rimantadine; neuraminidase inhibitors, such as
zanamivir and oseltamivir; and the like, as well as with combinations of antiviral
20 drugs.

-REPLIKIN DECOYS IN MALARIA
[0172] Analysis of the primary structure of a Plasmodium farciparum malaria

antigen located at the merozoite surface and/or within the parasitophorous vacuole
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hyl ggnkekf skeknnnvi evt nkaekkgnvqgvt nkt ekt t kvdknnkvpkkrrtgk (SEQ I D NO. 350)
‘hyl ggnkekf skeknnnvi evt nkaekkgnvgvt nkt ekt t kvdknnkvpkkrrtgksk (SEQ I D NO
351) hvdevnkyvqgki dkevdkevskal eskndvt nvl kqnqdf f skvknf vkkyk (SEQ | D NO. 352)
‘hvdevnkyvgki dkevdkevskal eskndvt nvl kgnqdffskvknkak (SEQ I D NO 353)

S O S A i

hvdevnkyvgki kal es S vdev k| dkevd vsk (SEQ I D
NG 357 e R RED e SR YRR I Tgs DEAFHB DIAGTOERAGAE TS | D NG
359) kdeV| dlivakekriekvkakkkkl ekkveegvsgl kkh (SEQ ID NO 360)

kvkakkkkl ekk jagmBlasmogrm faleiRerumognd)inflpenex Kitneierlates g FeixR1g SEQ | D NO
362) kkkkl ekkveegvsgl kkh (SEQ I D NO. 363) kkkl ekkveegvsgl kkh (SEQ I D NO.
364) kkl ekkPreyodiginfalvifaBEQcomain®se @6l partial Rigdikineg vesfegiréckdo heSHQed D NO.  366)
kkveegvsgl kkh (SEQ I D NO. 367) kveegvsgllckh (SEQ I D NO. 368)

hvegnvy\sdvdviRepiiki dbl e a0ebdashy siredyiel 6556 h hyariakeeo .ané SEQ I D NO
369) hi kgl eeddl eevddl kgsi | dm kgdnel gdndkesl edvtt kl gervesl k (SEQ I D NO.

T S s
L S B S o

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

10 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,

15 leaving the true Replikin structure remains untouched.

{0173] Therefore, anti-Replikin treatment of malaria requires two phases (dual
treatment): i) preliminary treatment with proteolytic enzymes that cleave the
Réplikin decoys, permitting ‘safe passage’ of the specific anti-Replikin treatment;
20  andii) attacking malaria Replikins either with specific antibodies or by cellular
immunity engendered by éynthetic malaria Replikin vaccines or by organic means

targeting the malaria Replikins.
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kkl eevhel k (SEQ ID NO. 376) kleevhelk (SEQ ID NO. 377)

ktietdil eekkkei ekdh (SEQ I D NO 378) kkeiekdhfek (SEQ ID NO 379) 89
kdhfek (SEQ I D NO. 380) kfeeeaeeikh (SEQ ID NO 381) c) 28 KDA ookinete
surface antigen precursor Replikins:

kdgdt kctlecaggkkcﬁww @‘@@P%W % %@‘ﬁm% 2)

kdgdt ket | ecaqgkkci khks IE&ﬁEnhks @E I@ 3

kdgdt kct | eca i,khks ksdhnhksd D NO.

kdgdt ket | ecag@y@i ﬂ&'&%‘ﬂﬁ‘%f HhHAR E@@m«% lsaf%quent repetition

kdgdt kct | ecaggkkci . khksdhnhk ( SEQ I D, NO 386) kdgdt kct | ecaggkkci khk (SEQ I D

NO. 387) kdffindiviguat Rgpiiiun sieeturesywithin aisgle prorini which ses getebsared | D NO-

389) kcigaecnykecgegkcvwdgi h (SEQ ID NO. 390) kecgegkcvwdgi h (SEQ I D NO.

391) hi eckcmidninfleanzy eirep KRdpetiSdreoiay kequsBO(1)Bhidihg aANineyesMuend st age

trophozoites and schizonts Replikins:

ks dhnhkstihnhlsstsieah Replliltihd a6 (H) bl sagonnek of §E§ﬁb{?ow@m§ﬁﬁh sequence within

ksdhnhksdhnhksdhnhksdpnhkkknnnnnk (SEQ I D NO. 394)

ksdhnhksdhnhksdn gﬁ@@ %?g Q ID NO. 395) ksdhnhksdpnhkkknnnnnk (SEQ I D
nnk Es;ga

NO. 396) kkknnn 'SEQ I D NO. 397) kknnnnnkdnksdpnhk (SEQ I D
398)

[0175] A third significant difference between Replikin structures observed in
influenza virus isolates and Plasmodium falciparum is a marked overlapping of

10 Replikin structures throughout maiarial proteins, e.g., there are nine overlapping
Replikins in the 39 amino acid sequence of SEQ ID NO. 393 (Replikin
concentration = 23.1/100 amino acids); and 15 overlapping Replikins in the 41
-amino acids of SEQ ID NO. 467 (Replikin concentration = 36.6/100 amino acids).
Both of these overlapping Replikin structures occur in blood stage trophozoites

15 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 has only about 3.1/100 amino acids.

20 [0176] This mechanism of lysine multiples is also seen in the Replikins of cancer
proteins such as in gastric cancer transforming protein, ktkkgnrvsptmkvth (SEQ
ID NO. 88), and in transforming protein P21B (K-RAS 2B) of lung,

khkekmskdgkkkkkks (SEQ ID NO. 89).
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knnnnnkdnksdpnhk (SEQ I D NO 399) kdnksdpnhk (SEQ I D NO. 400) ksdpnhk
(SEQ I D NO. 401) hslyal qgneeygkvknekdqnei kki kql i eknk (SEQ I D NO. 402)

hsl yal ggneeygkvknekdqgnei kki k (SEQ I D NO, 403) hslyal qgneeygkvknekdqgnei kk
(SEQ I D NO. 404) hslyal ggneeygkvknekdgnei k (SEQ I D NO. 405) hkl enl eendk

keennikeddekls (S B8} ey S S Py OISR (e RiOs 1)

kni hi kk ( SE 41 ' FALGYK, (SEQ | D NO. 412 .

kkmat ckl wdn%l%‘g)?‘%}@%“ﬁ&%g@%%@iﬁﬁl#e& \ﬁ?sg%%‘# @WS*&W\KE}%@I}% tkni h
(SEQ I D NO. 414, kekk I kedkknpnkl kki eyt nki t hf f k kggnnvt h ( SEQ
ID NO. 415) 9% hwﬂwﬁéﬁ\iﬁuﬁﬁﬁﬁm’ﬁwF@Bprwwrm (SEQ I D NO.
416) kdsnenr kkkgkedkknpnkl kki eyt nki t hf f kakr nkggnnvth (SEQ | D NO. 417)

kk gk edk k npnkinéetien) dsiat Refplikinedonntrdugtion pfil .{ SHO1IGDRNGking ggr 100 amino
kgkedkknpnkl kki eyt nki t hf f kaknnkggnnvth (SEQ I D NO. 419)

kedkknprik| kkaayd, mhietcad theakpidlyogrowitighi Si5er sthilNe HIR @81, "Lai”, which is

knpnkl kki eyt nki t hf f kaknnkggnnvth (SEQ I D NO. 421)

ki eytnki N eokiaisauno e HFFRbADhadtPRupiiGFULLEkIcRbf el RTsa AV (SEQ

Replikins per 100 amino acid residues.

[0178] The high concentration of overlapping Replikins in malaria, influenza virus
10 and cancer cells is consistent with the legendary high and rapid replicating ability
of malaria organisms. The multitude of overlapping Replikins in malara 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.
15

[0179] 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
20 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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ki t hf f kaknnkggnnvth (SEQ I D NO. 424)

“hknnedi kndnskdi kndnskdi kndnskdi kndnnedi kndnskdi k (SEQ I D NO. 425 ) 90
hknnedi kndnskdi kndnskdi kndnskdi kndnnedi kndnsk (SEQ I D NO. 426)

hknnedi kndnskdi kndnskdi kndnskdi kndnnedi k (SEQ I D NO. 427)

EEEESSI Eﬂﬁﬂi@?m{%i’ﬁﬁdﬁiE%%@é%‘#%%@%&iﬁ%%?Pd%fé“kdi kndnskdi k

(S0 1D N Sadnce HhRORlaHRRes thaf TSt S Smeant 1 be cortplote! BRIkl K
kkyddl gnkyni ] nkl knsl eekneel kkyh (SEQ | D NO. 434)

kyddl gnkyni | ¥Riates of theionganisex Ry cartan otheuBeplikpstrugtyies] nkl knsl eekneel kkyh
(SEQ I D NO 436) Kkl knsl eekneel kkyh (SEQ I D NO. 437) knsl eekneel kkyh (SEQ
| D NO. 438) kneel kkyh (SEQ I D NO. 439) hngnngdi nenvyni kpgef keeeeedi smvnt kk
(SEQ I D NO. 440) knsnelkrindnffklh (SEQ ID NO 441)

kpcl ykkcki sgcl ykkcki sgvwwenpvkdt f nt yemrmvl nski enni eki ph (SEQ I D NO. 442)

hi nneyt nknpkncl | ykneer nyndnni kdyi nsmmf kk (SEQ ED NO. 443)

hi nneyt nknpkncl | ykneenyndnni kdyi nsmmfk (SEQ | D NO. 444) hi nneyt nknpkncl | yk
(SEQ I D NO. 445) knktngskgvkgeyekkketngh (SEQ I D NO. 446)

kt ngskgvkgeyekkket ngh (SEQ I D NO. 447)
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kgvkgeyekkket ngh (SEQ I D NO 448) kgeyekkketngh (SEQ I D NO. 449)

ksgnyt negnkscecsykkkssssnkvh (SEQ I D NO. 450) kscecsykkkssssnkvh (SEQ I D
NO. 451) kkkssssnkvh (SEQ I D NO. 452) kkssssnkvh (SEQ I D NO. 453)

kssssnkvh (SEQ I D NO 454) him ksgnyt negnkscecsykkkssssnk (SEQ I D NO. 455)
hi M ksgnyt negnkscecsykkk (SEQ I D NO. 456) hi m ksgmyt negnkscecsykk (SEQ I D
NO. 457) him ksgnyt negnkscecsyk (SEQ I D NO 458)

kpl akl rkrekt gi nkt kyer gdvi i dntei gkiiif ’ﬂﬁgﬁtl nvhkl dh (SEQ I D NO. 459)

kr ekt gi nkt ky ﬂg | |1& bi infgkl i rdyhetl nv dh (SEQ I D NO. 460)

kt gqi nkt kyerg : o rd | nv kId

kpl akl r kr ekt &i HRYR ftgwnr?j?l p ‘Pﬁ%f"(’“ﬁ%‘?ﬂnﬁ%fn lpgated at
kpl akl r kr ekt BierRgne %‘F"gw MﬁP 'P. Kepharpngicugles)

kl'rkrekt qi nktkyergdviidnteiqgkiiirdyh (SEQ | D NO 464)

kr ekt i nkt kyer &d¥ %W@Xfiqkl iirdyh (SEQ I D NO 465)

kt gi nkt kyer gifs+lemiming) gki i i rdyh (SEQ I D NO. 466)

kkdk ek k k ds nekeekddel kaitkkarpelcieki kel ahykaek et dieékeeeld (SERAD HE7293), or

kdk ekkkds nenkdekéiakeledikirgerelidskdidebiakerdelk bireke SRQ KR REEQ4BNO. 294), or
kekkkdsnenr klké*é@&@ﬁ@l@k@%ﬂlﬂ&é@ﬁk@%éﬂékéé&cﬁe%ﬁ&l&e&]&%ﬂ%ﬁ@)NO 295), or

kkkdsnenr kkkgleaglk %}F ith (SEQ I D NO
kkdsnenr kkquedkknpn kKki eyt nkl th (SEQ I D NO 471)

kdsnenr kkquedkli g) Lké(l eytnkith (SEQ I D NO 472)

ckakeakinonipi I oS00 Ay 479

hkklikalkkniesignkm (SEQ ID NO. 298)

hkklikalkk (SEQ ID NO. 299)

hkklikalk (SEQ ID NO. 300}

katysfvntkkkiislksqghkk (SEQ ID NO. 301)

katysfvntkkkiislksqghk (SEQ ID NO. 302)

katysfvntkkkiistksqgh (SEQ ID NO. 303)

htyvkekkapsdpqca 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)
hliyknksynplliscvkkmnmikenvdyiqngnlfkelmngkatysfintkkkiislk (SEQ ID NO. 312)
hliyknksynplllscvkkmnmikenvdyiqngnlfkelmngkatysfvntk (SEQ ID NO. 313)
hliyknksynplilscvkkmnmlkenvdyignqnifkelmngk (SEQ ID NO. 314)
hliyknksynpllisevkkmnmlkenvdyigkngnifk (SEQ ID NOQO. 315)
hliyknksynplliscvkkmnmlk (SEQ ID NO. 316)
ksannsanngkknnaeemknlvnflgshkklikalkkniesignkkh (SEQ ID NO. 317)
kknnaeemknlvnflgshkklikalikkniesignkkh (SEQ ID NO. 318)
knlvnflgshkklikalkkniesiqnkkh (SEQ ID NO. 319)
kklikalkkniesignkkh (SEQ ID NO. 320)

klikalkkniesignkkh (SEQ ID NO. 321)

kkniesiqnkkh (SEQ ID NO. 322)

kniesignkkh (SEQ ID NO. 323)

knnaeemknlvnflgsh (SEQ ID NO. 324)

kklikalkkniesignkkqghkk (SEQ ID NO. 325)

kknnaeemknlvnflgshk (SEQ ID NO. 326)

knnaeemknlvnflgsh (SEQ ID NO. 327)

klikalkkniesignkkqghkk (SEQ ID NO., 328)
kvkkigvtlkkfeplkngnvsetiklih (SEQ ID NO. 329)

kngnvsetiklih (SEQ ID NQ. 330)

klihlgnkdkk (SEQ ID NO. 331)
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kkgkedkknpndnkl kki eyt nkith (SEQ I D NO. 474) kgkedkknpndnkl kki eyt nkith (SEQ

I D NO. 475) 91 kodkknpndnkl kki eytnkith (SEQ I D NO, 476)

kknpndnkl kki eytnkith (SEQ I'D NO. 477) knpndnkl kki eytnkith (SEQ | D No. 478)
kI kki eytnkith (SEQ ID NO. 479) kkieytnkith (SEQ ID NO 480) kieytnkith
(SEQ I D NO. Kdbjhisanhgitkinkbeshkmiverlosh (SROKDRNMdsekndi sksksl ksdf I ek (SEQ I D NO
482) hgqi ki glehvasanitd] mg& (nglmnhg sksl k (SEQ ID NO 483)

hgqi ki edvnnem{lim Q I D NO. 484)

hgqi | dedvnnepf 3(§E Q ED NO. 485)
kkyddl gnkyni I D NO 486)
kyddl gnkyni Ihg 87) kyni i nkl knsl eckneel kkyh
(SEQ I D NO. Q | 489) knsl eekneel kkyh (SEQ I D
NO. 490) d‘

hmgnnqdi nenv ﬁglk N:Qn?ﬁ?}(kcddl geni k (SEQ H) NO. 492)

kt nl yni ynnkn !@@f’ﬁﬂ%ff‘eﬁ@@@lmcwwnsnel krindnffklh (SEQ ID NO 493)

knsnel kri ndnk¥ikesiqrikBECSEQ INONO4®) kri ndnffkl h (SEQ rD NO. 495)

hi nneyt nl npkkiksigidddg SEQAENNKOA§42ys mf kk (SEQ | D NO. 496)

hi nneyt nknpkhgikykagaiyostiitdelsdesiikorn (SEQ 0 SR 3uB) NO. 497)  Wineyt nknpknci | yk
(SEQ I'D NO. K38igkkapsdpqcadikeeckelik (SEQ ID NO. 344 )

b)'"liver stage antigen-3" gene="LSA-3" Replikins
henvisaalentgseeekkevidvieevk (SEQ ID NO. 345)
kenvvttilekveettaesvttfsnileeiqentitndtieekleelh (SEQ ID NO. 346)
hylgqmkekfskek (SEQ ID NO. 347)
hylqgmkekfskeknnnvievinkackkgnvqvinktekttk (SEQ ID NO. 348)
hylqgmkekfskeknnnvievtnkaekkgnvqvinktekttkvdknnk (SEQ 1D NO. 349)
hylqgmkekfskeknnnvievinkaekkgnvqvtnktekitkvdknnkvpkkrrtgk (SEQ ID NO. 350)
hylqgmkekfskeknnnvievtnkaekkgnvqvtnktekttkvdkankvpkkrrtqksk (SEQ ID NO. 351)
hvdevmkyvgkidkevdkevskaleskndvtavikqngdffskvknfvkkyk (SEQ ID NO. 352)
hvdevmkyvgkidkevdkevskaleskndvinvikqngdffskvknfvkk (SEQ ID NO. 353)
hvdevmkyvqkidkevdkevskaleskndvtnvlkqnqdffsk (SEQ ID NO. 354)
hvdevikyvgkidkevdkevskaleskndvinvlk (SEQ ID NO. 355)
hvdevmkyvgkidkevdkevskalesk (SEQ ID NO. 356)
hvdevmkyvgkidkevdkevsk (SEQ ID NO. 357)
hvdevmkyvqgkidkevdk (SEQ ID NO. 358)
hvdevmkyvqkidk (SEQ ID NO. 359)
kdevidlivgkekriekvkakkkklekkveegvsglkkh (SEQ ID NO. 360)
kvkakkkklekkveegvsglkkh (SEQ ID NO. 361)

- kakkkklekkveegvsglkkh (SEQ ID NO. 362)
kkkklekkveegvsglkkh (SEQ ID NO. 363)
kKkklekkveegvsglkkh (SEQ ID NO. 364)
kklekkveegvsglkkh (SEQ ID NO. 365)
klekkveegvsglkkh (SEQ ID NO. 366)
kkveegvsglkkh (SEQ ID NO. 367)
kveegvsglkkh (SEQ ID NO.368)
hveqnvyvdvdvpamkdqﬂgilncagglkemffnledvfksesdv:tveelkdepvqk (SEQ ID NO. 369)
hikgleeddleevddlkgsildmlkgdmelgdmdkesiedvttklgerveslk (SEQ ID NO. 370)
hikgleeddleevddlkgsildmikgdmelgdmdkesledvitk (SEQ ID NO. 371) '
hikgleeddleevddikgsildmlkgdmelgdmdk (SEQ ID NO. 372)
hikgleeddleevddlkgsildmlk (SEQ ID NO. 373)
hiisgdadvlssalgmdeeqmktrkkaqrpk (SEQ ID NO. 374)
hditttldevvelkdveedkiek (SEQ ID NO. 375)
kkleevhelk (SEQ ID NO. 376)
kleevhelk (SEQ ID NO. 377)
ktietdileekkkeiekdh (SEQ ID NO. 378)
kkeiekdhfek (SEQ ID NO. 379)
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kpcl ykkcki sqvwwenpvkdt fiityemmvi nski enni eki ph (SEQ I D NO. 499)

kcki sgvwwenpvkdt f nt yemmvl nski enni eki ph (SEQ I D NO. 500) ki enni eki ph ( SEQ
1D NO. 501) knktngskgvkgeyekkketngh (SEQ I D NO. 502) ktngskgvkgeyekkket ngh
(SEQ I D NO. 503) kgvkgeyekkketngh (SEQ ID NO 504) kgeyekkketngh (SEQ ID
NO. 505) kt kdétifeinkSesyis Mel. dgd)dkpl akl r kr ekt gi nkt kyer gdvi i dnt ei gki i rdyh (SEQ
I D NO 506) kiebadksikh\(EEQeDAeD AR akl rkrekt gi nkt kyer gdvi i dntei gkiirdyh (SEQ
I D NO. 507) kpl akl rlaekt gi nkt kyergdviidnteigkiirdyh (SEQ I D NO 508)

hi m ks ne S
KIrkr eEtmcq;[ nkgﬁ{sslfc%1 Ir*ﬂgﬁﬁlﬁ%ééh: Q%EE%%'\%Q&%S’%ED NO. 382)

kr ekt gi nkt ky NO 383)

kt gi nkt k s tlecaa ||r
kltoﬂ;mk?/grk? gehthsd %‘i‘ xlfnplsdngii BN D NO. 513)

‘éﬁqé .
kl rkr ekt qi nkk‘ﬂ@d@@&é%qglﬂkﬁi%w CERIIBANQSES) | D NO. 514)
kr ekt qi nEt kykdggiékotleenqgkkaidikisdnik BRQHIINE( 3D | D NO. 515)
kt qi nkt kyer gkidgdilatieerqgkkdikidy(SEQNChKIOIRST)SEQ ED NO. 516)
kpl akl r ki ekt kdgukitcklgerqgiiy (SEQ TR NGKi388Yyht | nvh (SEQ I D NO. 517)
Kl rkr ekt qi nkk&gdafoﬂeyd g IS qblN(pcgglg I nvh (SEQ I D NO 518)
kr ekt gi nkt kygp#igsh \4@1@@%@4 S| | D NO. 519)

kt gi nkt kyer ggy (SE 1( SE I D NO. 520)

hi m ksgnyt negi

ksqmnyt negnkscecsy @)s{s sn é@%“? Iﬂ)!;@3)izgtfizgeecsykkkssssnkvh (SEQ I D
NG 523) kkhjsﬁﬁmg ¥age(trop(aolzgte'§|9nd schi)zonts 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)

hslyalqqneeyqkvknekdqneikkikglieknk (SEQ ID NO. 402)
hslyalggqneeyqkvknekdqneikkik (SEQ ID NO. 403)
hslyalqgneeyqkvknekdgneikk (SEQ ID NO. 404)
hslyalqqneeygkvknekdqneik (SEQ ID NO. 405)

hklenleemdk (SEQ ID NO. 406)

khfddntneqgk (SEQ ID NO. 407)

kkeddekh (SEQ ID NO. 408)

keennkkeddekh (SEQ D NO. 409)

ktssgilnkeennkkeddekh (SEQ ID NO. 410)

knihikk (SEQ ID NO. 411)

hikkkegidigyk (SEQ ID NO. 412)

klkmwtcklwdnkgneitknih (SEQ ID NO. 413 )
kkgiqwnllkkmwtcklwdnkgneitknih (SEQ ID NO. 414 )
kekkdsnenrkkkgkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 415)
kkdsnenrkkkqkedkknpnklkkieytnkithffkaknnkggnnvth (SEQ ID NO. 416)
kdsnenrkkkqkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 417)
kkgkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 418)
kgkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 419)
kedkknpnkikkieytnkithffkaknnkqqnnvth (SEQ ID NO. 420)
knpnklkkieytnkithffkaknnkqqunvth (SEQ ID NO. 421)
kkieytnkithffkaknnkqqnnvth (SEQ ID NO. 422)
kieytnkithffkaknnkgqnnvth (SEQ ID NO. 423)

kithffkaknnkqqnnvth (SEQ ID NO. 424)
hknnedikndnskdikndnskdikndnskdikndnnedikndnskdik (SEQ ID NO. 425 )
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kkssssnkvh (SEQ I'I D NO. 525) 92 kssssnkvh (SEQ I D NO. 526)
hi m ksgnyt negnkscecsykkkssssnk (SEQ I D NO. 527) him ksqgmyt negnkscecsykkk
(SEQ ID NO 528) hinmksgnyt negnkscecsykk (SEQ I D NO 529)
hi M ksgnyt negnkscecsyk (SEQ I'D NO. 530)
hnnhni gi ykd khkmfemmmi@kanthmmmeﬁm@&nﬂﬁﬁ@iﬁn@nmS@@m NO. 426)
hnnhni gi'y k dk hkriHet k@il ek Rk d AsRERnb MR &FQ) ID Ronkpgi ykdkri nfi nnphk
(SEQ I D NO_ Hiddieqikhiid !&h{kﬁaﬁﬁm 8k Ihﬂ\r s%34) hkviyhdnmek (SEQ ID
NO. 535) REP| Ll MR d N kR ? It has al so been
determ ned tpal 3 I % cIu e Replikin structures.
Structural ; mgﬁcgglgs, Sg d
pLOL €l . %5 %:Y% in tissue and organ support,

such as coll ikﬁ ﬂ}]fn v ]tl ssue and i n nenbrane structures,
for exanple Aikndnskdi %tel n (APP) in brain. Overproduction of
these prot ehkpedik (SEQJIH Hpeﬂl33/)n t h di sease; specifically, scleroderma in
the case of Kkyddiqnkypuilnkiknsteclteeddiyh 43EQ IDINGI434) (Table 9) and Al zheimer's
Di sease i n t kpddigéaynildfkmslekpeeticybt(SBQ IDFIN@PBS)n t he brain (Table 10).
[0182] The aRgsimkiinkleckreblkkgh (SEQIED MNO.a43d) mal i gnancy has been a source of
controver sy ﬁﬂthgle@megﬁ@ﬁ (sgmpmN(ﬁaggr al mechani sns of interrelationship
have been skg&kh&dkiyh (gg ]jDeNOr gpgrts. Recent |ong-term studies suggest
an increasedy, @ of scleroderma and nali gnancy However, the
under | yi ng mﬁ%@ lﬂ?ee@ eﬁ?s'm%tkk((\ﬁﬁbzlﬂ N0J44(5ur . Dermatol . 20002
May-Jun; 12 glenelikin SEQ ID NO. 441)

kpclykkck1sqclykkcklsqvwwcmpvkdtfntyemnvlnsklenmekiph (SEQID NO 442)

hinneytnknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 443)

hinneytnknpknellykneernyndnnikdyinsmnfk (SEQ ID NO. 444)

hinneytnknpkncllyk (SEQ ID NO. 445)

knktngskgvkgeyekkketngh (SEQ ID NO. 446)

ktngskgvkgeyekkketngh (SEQ ID NO. 447)

kegvkgeyekkketngh (SEQ ID NO. 448)

kgeyekkketngh (SEQ ID NO. 449)

ksgmytnegnkscecsykkkssssnkvh (SEQ ID NO. 450)

kscecsykkkssssnkvh (SEQ ID NO. 451)

kkkssssnkvh (SEQ ID NO. 452)

kkssssnkvh (SEQ ID NO., 453)

kssssnkvh (SEQ ID NO. 454)

himlksgmytnegnkscecsykkkssssnk (SEQ ID NO. 455)

himlksgmytnegnkscecsykkk (SEQ ID NO. 456)

himlksgmytnegnkscecsykk (SEQ ID NO. 457)

" himlksgmytnegnkscecsyk (SEQ ID NO. 458)
kplaklrkrektqinktkyergdviidnteigkiiirdyhetinvhkldh (SEQ ID NO. 459)
krektqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 460)
ktqinktkyergdviidnteigkiiirdyhetlnvhkidh (SEQ ID NO. 461)
kplaklrkrektqinktkyergdviidnteigkiiirdyhetinvh (SEQ ID NO. 462)
kplakirkrektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 463)
klrkrektginktkyergdviidnteigkiiirdyh (SEQ ID NO. 464)
krektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 465)
ktginktkyergdviidnteigkiiirdyh (SEQ ID NO. 466)

- kkdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 467)
kdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 468)
kekkkdsnenrkkkqgkedkknpndnklkkieytnkith (SEQ ID NO. 469)
kkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 470)
kkdsnenrkkkgkedkknpndnklkkieytnkith (SEQ ID NO. 471)
kdsnenrkkkqkedkknpndnkilkkieytnkith (SEQ ID NO. 472)
kkkgkedkknpndnklkkieytnkith (SEQ ID NO. 473)
kkqkedkknpndnklkkieytnkith (SEQ ID NO. 474)
kgkedkknpndnkikkieytnkith (SEQ ID NO. 475)

g
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[0183] Several proteins concerned with the excessive production of proteins
in scleroderma have been found to contain Replikin structures. Thus, these
provide further exanples of unrecognized targets for inhibition or '
cessation of e esswe 93 coI I agen production. Table 9 provides a |ist of
proteins in ¥ QIDNOAED Repl i kins. [0184] The APP
protein is h@@é@ﬁlkblemlkﬂhéSWNQMﬂé)a A4 protein, which in 5 excessive
anount s fornknmdaquhegtnknh(i’bﬁQ@tNMSDul ar spaces in the brai n, producing
t oxi ¢ ef f ect klkkeykith (SBQUDNIOMM9Ye cell loss in Al zheinmer's Disease. Mst
studi es to dikieythirive BE IS 8. @30f he inability to clear the excessive
deposits of kléf}mkﬁh'ts}f@‘lﬁmt%q nsidered that, rather than a waste

cl earance pr&igiey Ygsproduction of the
precursor prq 1k1@dvm|3 igﬁd%e d¥s H?Sdﬁ 3 4&%& I kins in APP
(3.3 Repl | k| PBB a Cl hat over producti on
may wel | ae Eéﬁgﬁﬂgg )10 Therefore, the
Repl i ki ns co % )] - 885)i nhi b| ted by the same

net hods as i qkyidpklins] Lj’él{%ﬂelkkﬂbl(sﬁ‘ﬂ@ @o‘iﬁé) Replikin. 94 Table 9
Prot ei ns ovekysidimkyaidnkikmsicckneclidah (BEQID l‘d@séﬁﬂ)at ed Replikins: PMJ HUVAN:
hr ei ct i gssggkyilnkbgsleclaskikhyglv (SEQR D MQ.1488 SEQ | D NO. 536)
hr ei ct i gssggklishilegknetlkledk(SEGRD ND. MED)H37) 34KD nucl eol ar scl er oder ma
antigen:  hrlastdeknsdigghBEQADNOcs9I0)agvkvaei t el i kl kal endgk (SEQ I D NO. 538)
hrei cti quggkﬁéeﬂdkg‘ﬂ\(S',EQiblmvdgﬁiEI telilk (SEQ ID NO. 539) Fibrillarin:
hmgnnqdinenvynikpqefkeeeeedismvntkkeddigenik (SEQ ID NO. 492)
ktnlyniynnknddkdnildnenregiylcdvmknsnelkrindnffklh (SEQ ID NO. 493)
knsnelkrindnftklh (SEQ ID NO. 494)
krindnffkih (SEQ ID NO. 495)
hinneytnknpkncliykneernyndnnikdyinsmnfkk (SEQ ID NO. 496)
hinneytnknpkncliykneernyndnnikdyinsmnfk (SEQ ID NO. 497)
hinneytnknpkncllyk (SEQ ID NO. 498)
kpclykkckisqvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 499)
kekisqvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 500)
kienniekiph (SEQ ID NO. 501)
knktngskgvkgeyekkketngh (SEQ ID NO. 502)
ktngskgvkgeyekkketngh (SEQ ID NQ. 503)
kgvkgeyekkketngh (SEQ ID NO. 504)
kgeyekkketngh (SEQ ID NO. 505)
ktiekinkskswffeeldeidkplakirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 506)
kinkskswifecldeidkplakirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 507)
kplaklrkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 508)
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 509)
klrkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 510)
krektginktkyergdviidnteigkiirdyh (SEQ ID NO. 511)
ktqinktkyergdviidnteigkiirdyh (SEQ ID NO. 512)
kplaklrkrektqinktkyergdviidnteiqkiirdyhtlnvhkidh (SEQ ID NO. 513)
kirkrektginktkyergdviidnteigkiirdyhtlnvhkldh (SEQ ID NO. 514)
krektginktkyergdviidnteigkiirdyhtlnvhkldh(SEQ ID NO. 515)
ktqinktkyergdviidnteigkiirdyhtlnvhkldh (SEQ ID NO. 516)
kplaklrkrektqinktkyergdviidnteigkiirdyhtinvh (SEQ ID NO. 517)
kirkrektqinktkyergdviidnteiqkiirdyhtlnvh (SEQ ID NO. 518)
krektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 519)
ktqinktkyergdviidnteiqkiirdyhtlnvh (SEQ ID NO. 520)
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 521)
ksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 522)
kscecsykkkssssnkvh (SEQ ID NO. 523)
kkkssssnkvh (SEQ ID NO. 524)
-kkssssnkvh (SEQ ID NO. 525)

33"%'?
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kkmggennkqgpeql t1 epyerdh (SEQ | D NO 540) knggennkpgeql tl epyerdh (SEQ I D NO
541) SPOP HUMAN: heneeskknrvei ndvepevf kemmtfi yt gkapnl dk (SEQ | D NO. 542)
heneeskknr vei ndvepevfkemmtfiytgk (SEQ I D NO 543) Centronmere protein C
khgel kvyk (SEQ I D NO. 544) klil gpqeekgkqh (SEQ ID NO. 545) hnrihhk (SEQ ID
NO.  546) hfl&§s’?‘miéﬂ{({<$ EQ I D NO. 547) hnssrkstkktngssk (SEQ | D NO.
548) khhnil nd

] Sh )NO%I? | pkt | andkhshk (SEQ | D NO.
550) hnil plﬁjﬁm%(r! <ny§ | [ “i" I andk (SEQ I D NO 552)
knt pdskki ssrni hd| B g | ssrnindh (SEQ I D NO. 554)
kdt ci qspskechd RS HERY 6@%519%?3’ ‘ kdt ci gspskecgkshpksvpvsskk

(SEQ ID NO. B Sk 557 hpksvpvsskk (SEQ I D NO.
558) hpksvd%’bqu yhgkyin IN@WIB Slkﬂ@ﬁ.kr(s NOkEBlnt i g
kal gekvei quW%B@dkmlﬁMPhSm)fh skf(SEQIBKNOgSIDgei fgdnhedgpt akkl kt egggah
(SEQ | D NO. lsabpiqiykikfipfinphk KXEQUD@i $3%Inb (SEQ I D NO. 562)
hkvmyhdnmsknertek (SEQ ID NO. 534) ,
hkvmyhdnmsk (SEQ ID NO. 535)

=5
=
B
P
7
=

)
-

REPLIKINS IN STRUCTURAL PROTEINS
[0181] It has also been determined that some structural proteins include Replikin
structures. Structural proteins are molecules involved in tissue and organ support,
such as collagen in skin and connective tissue and in membrane structures, for
example amyloid A4 precursor protein (APP) in brain. Overproduction of these
proteins 1s associated with disease; specifically, scleroderma in the case of
overproduction of collagen in skin (Table 9) and Alzheimer’s Disease in the case

of overproduction of APP in the brain (Table 10).

{0182] The assoc_iation of scleroderma and malignancy has been a source of
controversy during recent years. Several mechanisms of interrelationship have
been suggested in earlier reports. Recent long-term studies suggest an increased
association-ratio of scleroderma and malignancy. However, the underlying
mechanisms remain elusive. '(Wenzel, J. Eur. J. Dermatotl. 20002 May—Juﬁ; 12(3):

296-300).

{0183] Several proteins concerned with the excessive production of proteins in
scleroderma have been found to contain Replikin structures. Thus, these provide

further examples of unrecognized targets for inhibition or cessation of excessive
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kl cvfkkierhsih (SEQ I D NO 563) klcvfkkierh (SEQ ID NO 564)

kgpsf pl kgi t eggkegl ei vk (SEQ | D NO. 565) hgpsfpl kgiteggk (SEQ I D NO 566)
ATP synthase subunit 6: htllkilstflfk (SEQ 1D NO. 567) hllgnndknll psk
(SEQ I D NO. 568) FBRL nuclear protein: hrhegvficrgkedal vtk (SEQ I D NO

569) hegvficr.gkedal yt I D _NO.,57 sqggnr grgr r ahqgs SEQ 1 D NO.
571)  kr gnqs"&ﬁl é%‘ﬁ"’?%’géﬁ%# ﬁ@?‘“’é‘%ef)aoﬂsﬁ Pgﬂ‘%%&%%vgﬂg‘%ﬁ?%‘a?@%@'é D NO. 573)
95 kknygemmkpgegl t | ep){,e[dh (SEQ I D NO 574) knyggennkpgeql t| epyerdh (SEQ I D
NO. 575) HPsfesiagdIkep!isingt ei n: haypedaenkeketak (SEQ I D NO, 576)

keanvkcpqi vi afyeerl twh (SEQ I D NO. 577) kvl dn-vvkgqveyl | kwkgf seeh (SEQ I D

NO. 578) kgqgveyl | kwkgf seeh (SEQ ID NO. 579) FAUScl nucl eol ar protein:
ksevaagvkksgl psaer| envl f gphdcsh (SEQ | D NO. 580)

ksevaagvkksdpk$8ame| AP/pbaitis (RRdutde J¥he ABHbid beta A4 protein, which in
kaaeygkkaksetfrll hal cniirpglk (SEQ ID NO 582) kaaeygkkaksetfrl| hak (SEQ

I'1'D NO. 5583)excessive amounts forms placques 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

10 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 10). Therefore, the Replikins contained in Table 10 can be blocked

or inhibited by the same methods as illustrated in detail for the glioma Replikin.
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ksetfrllhak (SEQ ID NO. 584) hakniirpglk (SEQ ID NO 585) hmniki aeel pk

(SEQ ID NO. 586) hsldhllklycnvdsnk (SEQ ID NO 587) hllklycnvdsnk (SEQ I D

NO. 588) Table 10 Anyloid beta A4 precursor protein (APP) Replikins:

kaker | eakh (SEQ ID NO. 589) kdrghtlk (SEQ ID NO 590) kdrghtlkh (SEQ ID

NO 5 9 1) ketesekstnlh (SEQ ID NO 592) kteeisevkndaefgh (SEQ I D NO

593) kt eei sevl undaef ghdsgfevrh (SEQ I D NO~- 594) Kkkyvraegkdrghtl kh (SEQ I D

NO. 595) kyvraeqgkdrghtl kh (SEQ I D NpamEgG) kkyvraegkdrgh (SEQ I D NO. 597)
) hhvf

kyvr aegkdr gh K vraek E, D NO 599)
hvf ml kkyvr a 6 HEGREPRENEY h (SEQ I D NO
601) hvfnm ht| kh, (SEQ | D 602) hahf gkaker | eakh (SEQ | D NO

s

603) hahf qk HeishaasgeimpiiddevireskigaykBsus ik (FERARNDSAR) (SEQ I D NO. 605
bqezt ndvee? hhxmmgsglg@n%b@aln(ﬁ Dtmgj 606) (S5 )
hger r ndvcet b4kt ksl arsseler ¢BE@akMtigen: 607)

hreictigssggimlikdqvircskiagvkvaeiteliklkalendgk (SEQ ID NO.538)

hreictigssggimllkdqvircskiagvkvacitelilk (SEQ ID NO.539)

Fibrillarin;

kkmqqgenmkgpeqltlepyerdh (SEQ ID NO.540)

kmqqenmkpgeqltiepyerdh (SEQ ID NO. 541)

SPOP HUMAN:

hemeeskknrveindvepevikemmefiytgkapnldk (SEQ ID NO 542)

hemeeskknrveindvepevikemmefiytgk (SEQ ID NO.543)

Centromere protein C:

khgelkvyk (SEQ ID NO.544 )

klilgpgeekgkgh (SEQ ID NO. 545)

hnrihhk (SEQ ID NO. 546)

hhnssrkstkktngssk (SEQ ID NO. 547)

hnssrkstkktngssk (SEQ ID NO. 548)

khhnilpktlandkhshkph (SEQ ID NQ.549)

hhnilpktlandkhshk (SEQ ID NO. 550)

hnilpktlandkhshk (SEQ ID NO. 551)

bnilpktlandk (SEQ ID NO. 552)

kntpdskkissmindhh (SEQ ID NO.553)

kntpdskkissmindh (SEQ ID NO. 554)

kdtcigspskecqkshpksvpvsskkk (SEQ ID NO. 555)

kdtcigspskecqkshpksvpvsskk (SEQ ID NO. 556)

hpksvpvsskkk (SEQ ID NO. 557)

hpksvpvsskk (SEQ ID NO. 558)

hpksvpvssk (SEQ ID NO. 559)

Factor CTCBF, KU antigen:

kalgekveikginh (SEQ ID NO. 560)

ktlfplicakkdqvtageifgdnhedgptakkiktegggah (SEQ ID NO, 561)

ktlfplieakkkdqvtageifqdnb (SEQ ID NO. 562)

klcvikkierhsih (SEQ ID NO. 563)

klcvikkierh (SEQ ID NO. 564)

kgpsiplkgiteqgkegieivk (SEQ ID NO. 565)

- hgpsfplkgiteqgk (SEQ ID NO. 566)

ATP synthase subunit 6:

htllkilstflfk (SEQ ID NO. 567)

hllgnndknlipsk (SEQ ID NO. 568)

FBRL: nuclear protein:

hrhegvficrgkedalvtk (SEQ ID NO. 569)

hegvficrgkedalvtk (SEQ ID NO. 570)

hsgenrgrgrggkrghgsgk (SEQ ID NO. 571)

krgngsgknvmveph (SEQ ID NO. 572)

krgngsgknvmvephrh (SEQ ID NO. 573)
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hwht vaket csek (SEQ DD NO. 608) htvaketcsek (SEQ I D NO 609)

hlhwht vaket esek (SEQ ID NO. 610) hmvgngkwesdpsgtktcigtk (SEQ ID NO 611)
hmvgngkwesdpsgtk (SEQ H) NO. 612) 96 PASSIVE | MMUNITY [0185] | n anot her
enbodi mrent of the invention, isolated Replikin peptides may be used to

gener at e ant klElﬁQd[e%&kp lggbygﬁm(ggmog‘ﬁﬁ exanmpl e to provide passive

i mmunity in QJ r#ﬁ(fs to the strain of influenza
identified 5 tll_fs Eelnventl%to be the nost |ikely cause of
future infl uEnza | bt ai ned by adm nistering anti bodies to

Repl i kin seq g ain of influenza virus to patients
in need. Si 331" %qu‘ﬂ%t@g?r Jnal aria may be obtained by

adnmi ni st er i n§YIdAvVYssyedEo *Ple’agﬁﬁﬁi MNO£548Ei par um Repl i kin(s). 10 [0186]
Vari ous proc Egk\Kkﬂfmhl(ﬁEQ@Pé@t”@dybe used for the production of

anti bodi es t EMR&glinvcleolaagmotadees. Such anti bodi es i ncl ude but are not
limted to ksevaggdvikslpsacienoifpphuekh (SEQ B@N@.580)umani zed, single chain, Fab
fragnents anisevhagviikmmt a@[@dﬂﬁﬂﬂS@DﬂN@bSE}(preSSI on.library. Antibodies
that are |inkg@ybiakaRset®ll B@?@Ngnggz pl so be generated. Antibodies

may al so be ﬁ&i‘{a, gertﬁghdk E with an antiviral agent.
Furthernore, y | bod| to different Replikins nay be

adm ni st ered al |. [0187] For the production of
ant i bodi es, F/%?T%@QEF %Qﬁ r plants maybe 20 inmunized by injection
with a Repl [ R]i" ? | on of Replikin peptides, including

but not Iim B and | arger mamal s.
]ﬂlklycnvdsnk (SEQIDNO 588

.u—l

Table 10
Amyloid beta A4 precursor protein (APP) Replikins:

kakerleakh (SEQ ID NO. 589)

kdrghtlk (SEQ ID NO. 590)

kdrghtlkh (SEQ ID NO. 591)

ketesekstnlh (SEQ ID NO. 592)
kteeisevkmdaefgh (SEQ ID NO. 593)
kteeisevkmdaefghdsgfevrh (SEQ ID NO. 594)
kkyvraeqkdrghtlkh (SEQ ID NO. 595)
kyvraeqkdrghtlkh (SEQ ID NO. 596)
kkyvraegkdrgh (SEQ ID NO. 597)
kyvraeqkdrght (SEQ ID NQO. 598)
hhvinmikkyvraegk (SEQ ID NO. 599)
hvfnmlkkyvraegk (SEQ ID NO. 600}
hhvfamikkyvraeqkdrghtikh (SEQ ID NO. 601)
hvinmlkkyvraeqkdrqhtlkh (SEQ ID NO. 602)
hahfgkakerleakh (SEQ ID NOQ. 603)
hahfgkakerleak (SEQ ID NO. 604)
hfgkakerleak (SEQ ID NO. 605)
hgermdvcethlhwhtvaketcsekstnth (SEQ ID NO. 606)
hgermdvcethlhwhtvaketcsek (SEQ ID NO. 607)
hwhtvaketcsek (SEQ ID NO. 608}
htvaketesek (SEQ ID NO. 609)
hihwhtvaketcsek (SEQ ID NO. 610)
hmnvqngkwesdpsgtktcigtk (SEQ ID NO. 611)
hmnvgngkwesdpsgtk (SEQ ID NO. 612)
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[0188] Monocl onal antibodies to Replikins may be prepared by using any
techni que that provides for the production of antibody nol ecul es. These

i nclude 25 but are not limted to the hybridoma technique originally

descri bed by Kohler and 97 MIstein, (Nature, 1975, 256:495-497), the human

B-cell hybridona technique (KoshaSSBIE RMMUNIGS3, | mmunol ogy Today, 4:72),
and the EBV hybridoma technique (Cole et al., Mpnoclonal Antibodies and

Cancer Ther apy}gsphtdholker bhBSdimeht W the PRentiof; %@agglc}:l&ggﬂgfwb Qs thf/ENT ques

devel oped for the production of chineric 5 anti rison-et al.,

1984, Proc. . I , : - 6855). or ot her hni S may be
used. Alterna Idvtglégl?eq%tg?ﬁ%oﬁ%gw%ég?faﬁbg S?(glfort%np er%&’ﬂé:‘{eiﬁ?eo%as%?gsi ngl e
chain antibodies (US 4,946, .77 can pe adapted to, produyce . .

Repl i ki n- spelMFHRIE 101 d‘H’rﬁ’é’Fﬁ)P&Fﬁ‘Y%HHP'é‘E‘.Y toghg m?fo lpﬁqueeﬂearlﬁ'fﬂ usef ul
anti bodies of the invention are those that specifically bind to Replikin
sequencels coRY Hefaethpdofihpinvestiontadedhe wostylikeht dadsssofgibvirpiifluenraa  vi r us.
For exanple, antibodies to any of peptides observed to be present in an
emer gi ng or infectives gianhe sbiairied bgfadmivibterdny antibodies teReplikiniiqnaiceos’s of such
anti bodi es are useful in the treatnent and/or prevention of influenza.

Simlarly, 1thefdfédtiiedis@sino?idM¥ntA0Riskd PitiddtSiafREd. CnIBHY Ja3siP | gens and
conbi nati ons of such antibodies are useful in the prevention and treatnent

of malaria. | / J Lkeh .cont ai n.hingdi i for a
Replikin myﬂt&éﬁ%%ﬁ?@%ﬁg&%ﬁ%ﬁ%ﬁ é’@%ﬁﬁ‘%"di‘g‘?ﬁ%‘? lbggfaégr;t)@?&}sl%@%nf ragment s
i ncl ude but ane not %Olillk'hgited to F(ab')2 fragnments which can be produced
by pepsin di 3‘3%’??8?? P 5)- anti body nol ecul es and the Fab fragnents that
can be ?enerat ed by reducing the disulfide bridges of the F(ab')2
fragmenf&. Alternatively, Fab expression libraries can be generated (Huse
et al., 1989, Science, 246:1275-1281) to allow rapid and easy

i dent.i fi cati ¢l861 Vanousqirosesrerkbovwn aytire attanay hdused fordbes productimedi fi city.

antibodies fo Replikin sequences. Such antibodies include but are not limited to
polyclonal, monoclonal, chimeric, humanized, single chain, Fab fragments and
fragments produced by an Fab expression library. Antibodies that are linkedto a
15 ,cytotoxic agent may also be generated. Antibodies may also be administered in
combination with an antiviral agent. Furthermore, combinations of antibodies to

 different Replikins may be administered as an antibody cocktail.

[0187] For the production of antibodies, various host animals or plants may be
20 immunized by injection with a Replikin peptide or a combination of Replikin

peptides, including but not limited to rabbits, mice, rats, and larger mammals.

{0188] Monoclonal antibodies to Replikins may be prepared by using any
technique that provides for the production of antibody molecules. These include

25 but are not limited to the hybridoma technique originally described by Kohler and
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25 98 [0191] The fact that antimalignin antibody is increased in
concentration in human nalignancy regardl ess of cancer cell type (Figure
5),- and that this antibody binds to malignant cells regardl ess of cell
type now may be expl ained by the presence of the Replikin structures

herein foun be ~pr.ese i Y | ,gnancies (Fiqure 1 5 and Table 2).
Popul ati on g%@gﬁe& (Eﬁ%t%e, 2%7(5\7\25%9;'42& %@F‘“@ﬂﬁn"%’%ﬂgﬂ’w itei%@iu(g}i% es in
concentrati o&i heal t hy adults with age, and nore so in_ high-risk
famlies, asKasher & ebal¥83chnmunalogycioday 7 Hasndsthe KB ValyhridosRal two-fol d or

greater antibody increase which occurs in early malignancy has been
i ndependent | tgclooqie (Coboketai.; Moneclensh Aintibadies/and fCZ60 Therdpye Adan Rdnsser s 1- 10
mnmin size. Shown to |ocalize 10 preferentially in malignant cells in vivo,

hi st ochem calnky pp.77-96)t TP edyitidaaschimiiues Bevilbged fOXQhEPBrodactidrsoflttitmaR) ectivel y
binds to (Figure 4a,b) and is highly cytotoxic to transformed cells in

vitro (B urgbeaks (yiohii6h of 4, 1066 Sr X RADIARSG LOF LAATR1 6391 Ighospori 5 bound by

several cell types, that Is, brain gliong, mat oporetic ce (1 eukem a),

and smal |l ce cknoma _of | ung, | i.gnan eplikin ¢l nity is 15
agai n demnsétbgﬁgﬁmﬁlﬁggﬁf bﬂﬁlﬁ?‘phﬁtflﬁggﬁtﬁ’egbggﬁﬂg?esi4?5?@5@33\/\5&? h beni gn
proliferation, but speci %i cally increases only with malignant

t r ansf or mat | §RAUGEN0f sing éﬂ’?‘&ﬁn@i"‘%‘l"%4’?4'5’7/785631&%13(14?&4}9 REOKES M el evat ed
to normal val ues upon elimnation of malignant cells (Figure 20 5).

Ant i mal i gni nReplikinoepppificringlechain andibogigs. been shown to relate quantitatively
to the survival of cancer patients, that is, the nore antibody, the |onger
the survival. Taken together, these results suggest that anti-Replikin
anti bodies may be a part of a mechanism of control of cell transformation

and repfoi catigaB9] PuaemaHAideii] afiibodiddiof tHe THWHEoh 8RNAOSAhIBYedificaifef ul in the
control of replication, either actively 25 with synthetic RepliKins as

vaccines, o rbiﬂ&?{?k&_ﬁh&fn Bubites SEHMAALA i RbHOA R/o? Bblypeptides of influenza

virus. For example, antibodies to any of peptides observed to be present in an
emerging or re-emerging strain of influenza virus and combinations of such
. antibodies are useful in the treatment and/or prevention of influenza. Similarly,
15 antibodies to any Replikins present on malaria antigens and combinations of such

antibodies are useful in the prevention and treatment of malaria.

[0190] Antibody fragments which contain binding sites for a Replikin may be
generated by known techniques. For example, such fragments mclude but are not
20 limited to F(ab’)2 fragments which can be produced by pepsin digestion of the
antibody molecules and the Fab fragments that can be generated by reducing the
disulfide bridges of the F(ab’)2 fragments. Alternatively, Fab expression libraries
can be generated (Huse et al., 1989, Science, 246:1275-1281) to allow.rapid and
easy identification of monoclonal Fab fragments with the desired specificity.

25
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99 Replikin antibodies, or by the introduction of non-inmmne based organic
agents, such as for exanple, carbohydrates, lipids and the like, which are
simlarly designed to target the Replikin specifically. 5 [0193] In

anot her enbodi nent of the invention, inmune serumcontaining antibodies to

one or nore e bt ai ned.from.an.i ndi vi dual. ex : r nore
Repl i ki ns ma@?gg 'ﬁwseggct?tbatt?%tgxﬁ%l%%rgﬁ)\ggy R “?ﬁor&g%t?q‘gb??ﬁ%ﬁ%r?dual or
animal . I mune_serum may, be adm nistered_via i.v. to subj ect, .ip need of
treatment. PHFIFECY ’i‘?ﬁ?fﬁleﬁi/o&lag@r € Wéqg’ém@eﬁld&?aqtﬁjsé‘&"!’%‘étbé‘“{;eci pi ent
with 10 preforned anti bodies to one or nore Replikins. Passive inmmunization
may be usedomealignanticckds tegardlessefcel tmenory may bo ckpldined by thedrogsacarfve been
exposed to an infectious organism Admnistration of imune serum or

pref or med anthé Reglilds sirsctures i¢rendoanttotbiegredent ih @mbsp fratihancies figaarl readi | y
ascertain the amount of serumor antibodi es needed to achieve the desired

ef fect . 515 SiTHBH 5. RoRHUNMACTINE sk Vel NEald AT ibh@ flcatiént het |

Repl i ki n vacci nes, Dbas on Replikins such as t loma Replikin (SEQ ID

g
NO. : "k f "o it |i ki -
" hypp&%)gci Sgié%?%l&lé aﬁq{}n%gllﬂgﬁ@gtk %@ﬁga’s%% §E‘§°’ P'b{rﬁgg&% %1(1:1%3 S’r%%:]_kegh" 20
on  conser velle Sieakery BHERGPRoSHser cABAGFGPHE TP AT REIFGUBOH gi ven 11 me

period may be used to augnent antibody concentration in order to |yse the
respective priease Whisleecues inesnrly meliananey basbeepjindeperdently canfirmed with wher e
chem cal treatnent .can then be effective. Simlarly, a nmalaria vaccine,
based on Repa sdusitivity bE27%dul bicast 25nderak-t0 dim in §iz¢. cSlpawnutmlodiiaeci a anti gens on
the merozoite surface or within the 100

10 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

15 again demonstrated.

[0192] Antimalignin does not increase with benign proliferation, but specifically
increases only with malignant transformation and replication in breast in vivo and
returns from elevated to normal values upon elimination of malignant cells (Figure
20 5). Antimalignin antibody concentration has been shown to relate quantitatively to
the survival of cancer patients, that is, the more antibody, the longer the survival.
Taken together, these results suggest that anti-Replikin antibodies may be a part of
a mechanism of control of cell transformation and replication. Augmentation of
this immune response may be useful in the control of replication, either actively

25 with synthetic Replikins as vaccines, or passively by the administration of anti-
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par asi t ophor ous vacuol e, for exanple, can be used to generate cytotoxic
anti bodies to malaria. [0195] Recognin and/or Replikin peptides naybe

adm nistered to a subject to 5 induce the i mune system of the subject to
produce anti-Replikin antibodies. Generally, a 0.5 to about 2 nmg dosage,

pr ef er abl Yy ap rm’%Pn %ﬁg&% B’g}ﬁﬁglﬂp&ﬁmﬁ f'%onadm I’H% egd)ngm Szﬁ gtssubj ect to

i nduce an i e response’ quen osages 8ray i f

desired. 10 The Repliki,n se uenest ure .is assogiated with the
function of i“rcéﬁig }“Eé’f‘?‘B e, erpphyd EIR@E%W%HSW? i nvention are
used for targetin sequences t hat cont ain Replikins for the purpose of

di agnosti c i ¢rsifined tctargebthe Replibimspeqificallypl i cation, or inhibiting or
attacking replication, for exanple, the structure-function relationshi pof
the Replikin is fundanental . 15 [0197] It is preferable to utilize only the
specific Replikin structure when seeking to induce antibodies that wl|

recogni ze an[@m]t]ﬁcahoﬁler &S dRa Bkt Jfitie ih{ré}%ﬁ NinrA seheESinmause

destruction of the cell. Even though the |arger protein sequence nmay be

known 10t newtbbae i Athde REERKRSAMAL RSROSALSRLHASHLNo Y BECT NS

using 20 the Targer protein 0O roven i Ve. [ 0198]

Al t hough the i nventors.do. not wi sh to be held O.aSL e theory,
t he studies W@Feﬁ ’i‘Hﬁd’é@‘t et%ﬁ‘égot UeSRASH VI C R Aeet g BV ¥t i ve

because they _are based on the use of the |arger protein sequence. The
| arger pr ot edtimak Jiranns seaim may be adminisiersd sidd Voo minbgect i nespes (i ndependent
antigeni c sequences that can 101 i nduce specific antibody formation);
Repli ki n st ruettmests Passirad inymeootymlsesmndeacliéveditydsiecting @ rdcimént epiht opes. The
presence of other epitopes within the larger protein may interfere with
adequat® f or pfdr@ed ahtitwdidste dhesr toreplikep! Pidsive ibynunia6ion hiag be
used to provide immediate protection to individuals who have been exposed to an
infectious organism. Administration of immune serum or preformed antibodies is
routine and the skilled practitioner can readily ascertain the amount of serum or
antibodies needed to achieve the desired effect.
15
SYNTHETIC REPLIKIN VACCINE (ACTIVE IMMUNITY)
- [0194] 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”
20 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

25 Plasmodium falciparum malaria antigens on the merozoite surface or within the
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the i Mmune systemw th irrelevant antigenic stimuli that may preenpt the
Replikin 5 antigens, See, e.g., Wbster, RG, J. Inmmunol., 97(2):177-183
(1966); and Webster et al., J. Infect. Ds., 134:48-58, 1976; Kl enernan at
al, Nature 394:421- 422 (1998) for a discussion of this well-known
phenorrenon of antl n|c reby,the first peptide.epitope

present ed ankfP8 CB?)natﬁge’f"’rWFﬁ %QEPé‘?ﬁtogﬁ%g‘aﬁgﬁ’&V%‘%&ﬁs and
anti bodi es are made to it even though other peptide 10 epitopes are
present ed at torpdadane tine. This is another reason that, in a vaccine
formulation, it is inportant to present the constant Repliki n peptide to

the inmmune systemfirst, before presenting other epitopes fromthe
organismso that the Replikin is not pre-enpted but |odged in

i munol ogi caﬂ01gﬁm&c»mfénﬂzaﬂﬁ%lﬂé[ﬂpeﬁtweﬁﬁiay% a@xfnuﬁﬂe@ﬂhj Hedhyeck © a

non- Repl i kin epitope may allow binding to the cell, but not necessarily
| ead to.cell CL\kr on t he
Cterm I’?I mﬁ féa@?gﬁ%?g? eer.légﬂ %ﬁgﬁﬁ\ﬁﬁct% @%g%%%gfﬁ% llklslp%%ﬁ?‘l ty o ot her

epi t opes to nt erf e of ef |-Re t| bodi es,

P hce’ °the  RATALG R oatrd At rired | sttosea ot orch R ne

resi dues. Thus,. 20 decoy epi topes _may hind anti-Replikin antj bodies, but
may keep t headiministae @5&( e SHRIRFL T IBANGS A IMRURE TeRPORTS. SEBIRdNERtdPsResh 2y mes.
Treatnment may therefore be nost efficacious in tw stages: 1) proteases to
hydrol i ze dewaybs adthimistere] ifalesiredrepl i kin antibodi es or other anti-Replikin
agents. 102 [0200] It is well known in the art that in the course of

anti body production against a "foreign" protein, the protein is first
hydrol yzed into smaller fragnents. Usually fragnments containing from about

six to feen a@l@@] i Risplikirseq RbrRE L8k thlis aéaéaaeémhftﬁé FRELORof Thus, i f
hydrol ysis of a protei'n does not result in Replikin-containing 5 fragnents

't o7 osti ng. RRACGHCHER lrir A R B EVSE R o P RechBPBlRnbd 12 i no

aci ds

sequences that contain Replikins for the purpose of diagnostic identification,
promoting replication, or inhibiting or attacking replication, for example, the
structure-function relationshipof the Replikin is fundamental.

15
[0197] 1t is preferable to utilize only the specific Replikin structure when secking
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 may
be known in the art as having a "replication associated function,” vaccines using

20 the larger protein often have failed or proven ineffective.

[0198] Although the present inventors do not wish to be held to a single theory,
the studies herein suggest that the prior art vaccines are ineffective because they
are based on the use of the larger protein sequence. The larger protein sequence

25 invariably has one or more epitopes (independent antigenic sequences that can
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apart, since lysine residues are known to bind to nenbranes. [0201 ]

Furt hernore, Replikin sequences contain at |east one histidine residue. to
Hi stidine is frequently involved in binding to redox centers. Thus, an
anti body that specifically recognizes a Replikin sequence has a better
chance of i n@aghdepbtiRB anPodyFSinRioh ~ ' 15 bokdpRisEER ki N 1S

| ocated, as seen % tlh glrlu io- mal 1 gni nﬁq%e&]’piﬁgo%gjygu&vﬁiu\é\ﬁmﬁs 0per ﬁaps ‘%lkhe nost
cytotoxic angi-G IS i described,. .. being.agti i cogranms
per cell. 12tth § ﬁz‘g)g‘?cn%@]%gép Q%ﬁ%heypgéss%ﬁ%oﬁ%g d e\pgﬁ%‘?lsr‘f@g“%ﬁ?el%rggﬂ%?gwar ds a
particular protein_ antigen of di sease causing agent have not been fully
ef fective i nMgY H@?rg‘?rﬁ&“hﬁfi&‘ﬂ‘?&ﬁ%é?ﬁa%’a?f@flb?ﬂég t&i@%ﬁ%‘@ﬂ%‘éu‘&)ﬁr}ﬁ?dff?ﬂot and
mout h vacci ne whi ch has been devel oped against the VP 1 protein or |arge
segnent s of thaémygmng systesn siith)intlevariantiganie inulethet may piconpethe Replkinot been
produced, that is - it is likey that the antibodies to the Replikins have
not beers pr oshtigenk, SBeRid. KWebstéraReG.nhtimbamol. P YYLCE183Ta66); and  ei t her

epi topes other than Replikins present in the larger protein fragnents nmay

interfere acorbstbng 1.0, thRch DR ATRMR0SH i 996 K 18RRinan B 41MRArd Bigefied to
above, and/or because the hydrolysis of |arger protein sequences into

smal | er sequ F1s L roduce anti bodi res in |loss
of it ear |ty Br2as b i SR P b B SR o B e Ry,
Replikin is cyut jn_t and/.or the histidine residue is lLost in the
hydr ol ytic pFBes ﬁfféﬁstﬂ?a{l& iRy REsivied Snd iRsgeuEed hetie MU YRR ect | ve
vacci ne to be _ produced, the Replikin sequences, and no other epitope,
shoul d be usEipsegsenthepigyaily and antibediesaxerpiade tait\ayee theuag pthen@eptideent i on can
be 5 generated using any one of the Replikin peptides identified by the
three pdi nt emEtopgnareipossentyd bethe sgr@GRE. Phistis endtlaarirgaspn éfagrin edvagampt | des -
for exanple - an influenza vaccine include

formulation, it is important to present the constant Replikin peptide to the immune

system first, before presenting other epitopes from the organism so that the

Replikin is not pre-empted but lodged in immunological memory.

15 [0199] The formation of an antibody to a non-Replikin epitope may allow binding
to the cell, but not necessarily lead to cell destruction. The presence of structural
"decoys" on the C-termini of malaria proteins is another aspect of this ability of
other epitopes to interfere with binding of effective anti-Réplikin antibodies, since
tﬁe decoy epitopes have many lysine residues, but no histidine residues. Thus,

20 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 hydrolize decoys, then; 2) anti-Replikin

antibodies or other anti-Replikin agents.
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pepti des that have been denonstrated to be conserved over a period of one
or nore 10 years, preferably about three years or nore, and/or which are

present in a strain of influenza virus shown to have the highest increase
in concentration of Replikins relative to Replikin concentration in other

i nfluenza vi rains, e.g.,, an enerqgjn strain, The increase in

Repl i ki n con@gmfé{si%ﬁﬁﬁ}owgpélﬂﬁ?t@%@r%e &%?e%faﬁgp?%’c?% uchpn agasts  apout
six nonths to one year, preferably at |east about two years or nore, and 15
nost pr ef er ablipreagd protein; te pyetaings Brst hpdrelyzadrptaysmatter Hagments-cHsyadlyl i ki n
peptides for use in an influenza virus vaccine are those Replikins

observed to fragmemswontptiing fifotreaboansia s enamifie avidd dre selectedyfplr antibvidy ami no
acid sequence for one or nore years. 20 [0204] The Replikin peptides-of

the inventi ofrmafig) eTHk, if Rydrolyisia bF a peothin ks AR Tesultlif RRgRkificshRIkE t0 a
subj ect, preferably by 1.v. or intramuscular injection, in order to

stinmul atee t %H%H'! 3 : ' . ' l:es to the
pept i de.S Gehfr:‘ga a g}%ﬁ?@%g&“@@%@ﬁ Ig’?é’e P@d%&f ﬁgﬁlgﬁégﬁﬁ ' rom about
0.1 g to about 10. « wRref.erabl bout 1 t o, about 1 and, nost
preferably & ?s(g'ﬁ'éq%t ngl‘ilg.gs ‘éon?zt)%'i' %%'5’ rﬁﬁ&““%ﬂ e % &e'bgl%moiatc}dgner can
readily determ ne the dosage and_ nunber_ of dosages needed to produce an
ef fective i niR#esineslysing gesidngs aonawn talingito SENT EARLY RESPONSE( S)
TO REPLI KUN VACCI NES [0205] The ability to neasure quantitatively the
early specific antibody response in days or a few weeks to a Replikin
vaccine is a major practical advantage over other vaccines for which only
a clinical rpepormatiERAbRSREFlikIeSqRetcRE eontgiant Rast oie adstidae residUBUVANTS
10 Histidine is frequently involved in binding to redox centers. Thus, an antibody
that specifically recognizes a Replikin sequence has a better chance of inactivating
or destroying the cell in which the Replikin is located, as seen with anti-malignin
antibody, which is perhaps the most cytotoxic anti-cancer antibody yet described,
being active at picograms per cell.
15
[0202] One of the reasons that vaccines directed towards a particular protein
antigen of a disease causing agent have not been fully effective in providing
protection against the disease (such as foot and mouth vaccine which has been
Vdeveloped against the VP1 protein or large segments of the VP1 protein) is that the
20 ‘best antibodies have not been produced, that is — it is likey that the antibodies to
the Replikins have not been produced. Replikins have not been produced. That is,
either epitopes other than Replikins present in the larger protein fragments may
interfere according to the phenomenon of antigenic primacy referred to above,

and/or because the hydrolysis of larger protein sequences into smaller sequences

25 for processing to produce antibodies results in loss of integrity of any Replikin
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to [0206] Various adjuvants may be used to enhance the inmunol ogi cal
response, depending on the host species, including but not limted to
Freund's (conplete and inconplete), mneral gels, such as al um num
hydr oxi de, surface active substances such as lysolecithin, pluronic

pol yol s, pol i J Lde il I k I . in,

di nt rophenol%{&gfr'il?dé%gtt lgﬁFélsgIﬁf Sé/gﬁgigfl}ﬁ%%ﬁgaﬁﬂg%%@é?ﬂéﬂ @ggﬁug@@%ﬁﬂ%m and
Cor ynebact er.i . paryu REPLI KUN NUCLEOTI DE . SEQUENCE 07] Replikin DNA
or RNA may Héx‘glt Hpﬁﬁx‘ﬁ@f‘ﬂw PHEES g etfgesﬁ}“asé'ﬁg %‘gg‘?gﬂ{ﬁ'?goéées resul ting
frominfection with a virus, bacteriumor other Replikin 20 encodi ng agent.
For exanpl e, cffkeBye vacgingde be produeeds g Renbikia saaiientrs, ardorp other 4tBPS. di zat i on
assays of biopsied tissue or blood, e.g., Southern or Northern analysis,

i ncl udi ng i reheuldibetugbd adiihz sbccine. Fos ayanple,a dicage obthetilvenporseriee of a
particular organismin a tissue sanple or an environnental sanple, for

exanpl es Thenbfa@gaRing aagem& oPthe qiePﬁkiﬁ%@f)ma@ hinfified bi theaRfte polt Ng.
anti bodi es specific for 25 particular Replikins that are present in a

particul ar pat é}Eein'.‘t erest, or 106 containing nucleic acid nolecul es
(sense or antisense tthat hybridi ze specifically to a particular Replikin,

and optionally, various buffers and/or reagents needed for diagnosis. 5
[0208] Also within the scope of the invention are oligoribonucl eotide
sequences, that include antisense, RNA and DNA nol ecul es and rihozynes t hat
function to [020H Reariculasly nretered nentisies ofor ReypplR - gn influepza wging idwicai ni ng
MRNA. Both antisense RNA and DNA nol ecul es and ri bozynes may be prepared
by any met hoeépkidesthat iane been dentonstfdted torliei wuserecdwpice 8 pered clonelwe more
incorporated into a wide variety of 10 vectors for delivery to a subject.
The skifol ed ywass picferableabednhree ackrs yr @lelepimi/sreviibie arci@edent i stratif ofdel i very,
al though generally i.v. or i.m delivery is routine. The

influenza virus shown to have the highest increase in concentration of Replikins

relative to Replikin concentration in other influenza virus strains, e.g., an emerging

strain. The increase in Replikin concentration preferably occurs over a period of at

least about six months to one year, preferably at least about two years or more, and

15 most preferably about three years or more. Among the preferred Replikin peptides
for use in an influenza virus vaccine are those Replikins observed to "re- emerge”
after an absence from the hemagglutinin amino acid sequence for one or more

years.

20 [0204] The Replikin peptides of the invention, alone or in various combinations
are administered to a subject, preferably by i.v. or intramuscular injection, in order
to stimulate the immune system of the subject to-produce antibodies to the peptide.
Generally the dosage of peptides is in the range of from about 0.1 pg to about 10

mg, preferably about 10 pg to about 1 mg, and most preferably about 50 pg to
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dosage anmobunt is also readily ascertainable. [0209] Particularly preferred
anti sense nucleic acid nolecules are those that are 15 conplenentary to a
Repl i ki n sequence contained in a nRNA encodi ng, for exanple, an influenza

virus pol ypeptide, wherein the Replikin sequence conprises from?7 to about

50 am no aci | di : : one_l.ysi.ne r.es|.d ed six to
ten residuesg??%ﬂﬁgﬂéé@%ﬁ%ﬁF§3#%%ﬁ§§%rﬁﬁ5?d§§?eEwnpﬁgfgﬁgﬁg%ﬁﬁstidine

resi due; andlgég%ﬁ é | east 6% | ysipe residues. More preferred are antisense
nucl ei ¢ aci d” E QB eé'iztoé’F%{]LGBﬁ%P FRYE APPUPSIAPIREG | ki n present in
the coding strand of the gene or to the nRNA encoding the influenza virus
hemaggl utinin protein, wherein. the antisense nucleic acid nolecule is
conpl ementary to a nucl eotide sequence encoding a Replikin that has been
denonstrated to be conserved over a period of six nonths to one or nore
years and/or which are present in a strain of influenza 25 virus shown to
have an increase in concentration of Replikins relative to Replikin 107
concentration in other influenza virus strains. The increase in Replikin
concentration preferably occurs over a period of at |east six nonths,
preferably about one year, nost preferably about two or three years or
nore. 5 [0210] Simlarly, antisense nucleic acid nolecules that are
conplementary to nRNA those that are conplenentary to a mRNA encodi ng
bacterial Replikins conprising a Replikin sequence of from7 to about 50
amno acids including (1) at |least one lysine residue |ocated six to ten
residues froma second lysine residue; (2) at |east one histidine residue;
and (3) at least 6% ysine residues. Mire 10 preferred are anti sense
nucl ei c acid nol ecul es that. are conplenentary to the coding strand of the
gene or to the nmRNA encoding a protein of the bacteria. DI AGNOSTIC

APPLI CATI ONS [ 0211] For organisnms such as diatom pl ankton, foot and nouth
di sease virus,
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15 tomato | eaf curl gemni virus, hepatitis B and C, HV, influenza virus
and nmalignant cells, identified constituent Replikins are useful as
vacci nes, and also may be usefully targeted for diagnostic purposes. For
exanpl e, blood collected for transfusions may be screened for

cont am nati on ﬁﬁ@ﬁ@@%@mp f@ﬂ- nehesence of
Repl i ki ns sho%f 0 be spécitic tor S:ar\%on gn@‘r%atl O%E‘g;aﬁgjr%gg?sm Al so,
screening for Replikin structures s&eﬁ%é}or a particular pathol ogi cal
organi sml eads to diagnostic detecti e organismin body tissue or

in the environnment. REPLIKIN STI MULATI ON OF GROMH 25 [0212] | n anot her
embodi nent  of020PleTherability to meamepayartitptively tag carlyspegific aitedy SspoBeihcr ease
the replication rate of cells, tissues or organs. A nethod is available to
i ncrease repfiaysat & dew natlestolyR dplikinadideihe Bra mijospactidal edvaefalge kver st ruct ures
for other «cells, tissues or organs that it is desired to replicate nore

rapi dly,s t ogeth&efacinéd o kvhidh dritPs ELiBEN rePbAReoriikd dTijca® Hiter &@lbe di vi sion
know in the art for said cells, tissues or organs to increase the rate of
replication gagd yield. This nmay be acconplished, for exanple, by nethods
known in the art, by nodifying or transform ng a gene encoding for or
associated with a protein or enzyne having a replication function in the
organismwi th at |east one Replikin structure. 10 [0213] In another aspect
of the invention, Replikin structures are used to increase the replication
of organi snms. The present invention denonstrates that in influenza virus,
for exanple, increased replication associated with epidemcs is associated
with increased concentration of RepAlPKIVW4NTBhe increase is due to 1) the
reappearance of particular Replikin structures, which were present in
previ our 15[0206] ¥aridustadjvamb nidydie wWedwpRaice thd iatm@atdogical fpensgear s;
and/or 2) by the appearance of new Replikin conpositions. In addition, in
mel ari a Repl lidteRSing on the host species, including but not limited to Freund’s (complete and

incomplete), mineral gels, such as aluminum hydroxide, surface active substances

sich as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, key

limpet hemocyanin, dintrophenol, and potentially useful human adjuvants such as

15 BCG and Corynebacterium parvum.

REPLIKIN NUCLEOTIDE SEQUENCES

[0207] Replikin DNA or RNA may have a number of uses for the diagnosis of
diseases resulting from infection with a virus, bacterium or other Replikin

20 encoding agent. For example, Replikin nucleotide sequences may be used in
hybridization assays of biopsied tissue or blood, e.g., Southern or Northern
analysis, including in situ hybridization assays, to diagnose the presence of a
particular organism in a tissue sample or an environmental sample, for example.
The present invention also contemplates kits containing antibodies specific for

25 particular Replikins that are present in a particular pathogen of interest, or
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repetition of the sane Replikin in a single protein occurs. [0214] Thus,
the present invention provides nethods and conpositions for 20 increasing
the replication of organisns. Simlarly, in the manner that Replikins of
different organisns can be targeted to inhibit replication of any organi sm

Repli kins cap be .used.t.o jncrease the replication of .any or | sm  For
exanpl e, pr%odl?%?lflgﬁug?m Iaf:@ 1o ﬁ%fﬁ?sed,gena?ﬁ8P9m5ﬁseh%§§br%eéﬂ&zﬁ(@ig ritical to
feeding |large populations in the world, can be inmproved, for exanple, by

i ncreasi ng t 19 PRoiaeudas Rephkinatndsptionalih ¥arieys buslsrsi aeflios repgentsasedsd & d
residues) of any particular strain of rice. [0215] As an exanple, in the
Oryza sati vadiegnogisn of rice, catalase isolated from5 i nmature seeds was
observed to contain the following different Replikins within the 491 am no
aci d sequence of the protein: kfpdvihafkpnprsh (SEQ ID NO 638) kf pdvi hafk
(SEQ I D NO. 639) karyvkfhwk (SEQ ID NO 640) 10

045) " nappt L or g e e R e g A o ity ikt 552 15 10

kfrpsssf dt kt n vundneal.t Lokl Ledyhliekyah (SEQ. . 644)
kfr psssf dt kt {h%{ ‘H@%@E%@?ﬁ&%ﬁ%ﬁ gﬁ*‘% %O%Hi?%jpmg%aﬁ%&yg ?%2161 Thus,
by using recoghi.nant gene cl oni techni ques wel|] known in the art, the
concentrat i oWgE’Ft tﬁ%ﬁﬁ#ﬁithnafﬁ?eﬁﬁpegf TecPN- RIS MRY e PolsantisPREd cr op
plant, can be increased, which will pronote increased replication of the
organi sm FoRNAegsPNA molaedes andgitegymnes maybe Repited b an e method&aowike t he
Replikins identified
in the art. The antisense molecules can be incorporated into a wide variety of
10 vectors for delivery to a subject. The skilled practitioner can readily determine the

best route of delivery, although generally i.v. or i.m. delivery is routine. The

dosage amount is also readily ascertainable.

[0209] Particularly preferfed antisense nucleic acid molecules are those that are

15 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

20 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

25 virus shown to have an increase in concentration of Replikins relative to Replikin
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20 above into the Oryza sativa catal ase gene by nmethods well know in the
art will pronotethis organismis replication. [0217] Simlarly, in the

NBS- LRR protein of Oryza sativa (japonica cultivar group), the follow ng
Repli kins were found: 25 kvkahfgkh (SEQ ID NO. 647) 110 kvkahfgk (SEQ ID

NO. 648) kdyei dkddlih EQ LD NO.. 648) . hnkqcf af cavfpk,.(SEQ I D NO. 650)
vt wel v sf FYTGEURHER i OBREEVER i IRUrSpR SRS HING | 651) 5

kgi gsi f gr kveygpsdvt t ski hdl ni hdl avh (SEQ | D NO. 652)

kgi gsi f gr kvyGopepiration prefesehiyacqustoyarp paied gba)leasksjk granthss Ripfargisdvt t ski h
(SEQ ID NO 654) [0218] Further, for aspartic proteinase oryzasin 1

precur sor praboei one yehe rfost proferabdy alidiit Repor thieesyenmiog nfoveind: khgvsagi k ( SEQ
| D NO. 655) htvfdygkmrvgfak (SEQ ID NO 657) hsryksggsstygkngk (SEQ I D NO
658) 15 [0219] Simlarly, in the MADS-box protein FDRMADS3 transcription
factor of Ovyza saliva (indica cultivar-group), the follow ng RepliKkins

\IQS ;? nr Fg E g I r[é?% g}gﬁgﬁ}, ?Lég%lﬂlgé[)ﬁtﬁééig g%g;ﬁ%e&%@ldt ReNBmgitaintary to

kskegm kaanei Kive | i dy adgangh ( I D NO 661) 2 s :
kaanei | geki ﬁﬁ%*‘&%ﬁ&%ﬁ]@ﬁmﬁ g@%@y’\%’lggﬁ%}fn%ﬁﬁp}%wy, in LON
MAlI ZE ( ATP- bi ndi ng redox_associ ated Hydrol ase;  Serine protease; Miltigene
famly, M t CORBREmEaBerlikResearence /f AGMRE|D abrutR0 Jpping 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

10 preferred are antisense nucleic acid molecules that are complementary to the

coding strand of the gene or to the mRNA encoding a protein of the bacteria.

DIAGNOSTIC APPLICATIONS
[0211] For organisms such as diatom plankton, foot and mouth diseasé virus,

15 tomato leaf curl gemini virus, hepatitis B and C, HIV, influenza virus and
malignant cells, identified constituent Replikins are useful as vaccines, and also
may be usefully targeted for diagnostic purposes. For example, blood collected for
transfusions may be screened for contamination of organisms, such as HIV, by
screening for the presence of Replikins shown to be specific for the contamination

20 organism. Also, screening for Replikin structures specific for a particular
pathological organism leads to diagnostic detection of the organism in body tiss{le

or in the environment.

REPLIKIN STIMULATION OF GROWTH

25 [0212] In another embodiment of the invention, Replikin structures are used to
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found: 25 kvlaahrygik (SEQ ID NO 663) 111 kl ki ankhliprvlegh (SEQ ID

NO. 664) kil kiankh (SEQ I D NO 665) ktsl assiakal nrkfirislggvkdeadirgh (SEQ
| D NO. 666) kal nrkfirislggvkdeadirgh (SEQ ID NO. 667) 5 kfirislggvkdeadirgh
(SEQ ID NO. 668) kvrl skat el vdr hl gsi | vaeki t gkvegqgl sksgk (SEQ I D NO. 669).

hl gsi | vaeki t kvrI S D NO 671)
kvggsavesskq@F}kég&ﬁgﬂél g‘\?g%r"aF%R( g%&(g%ﬁ £?‘2‘)“ %‘B&i avg"?%%{o
kvggsavesskgdt kn I I 673 g avesskth kn ih (SEQ ID
NO. 674) kg'df Pr%’lJé&l é@é‘%ﬁga’ tg? E&)PEE(P% SIBGN& q?ﬁg%’gﬁﬁ (SEQ I D
NO. 676) 15 [0221] Simlarly, for dyceral dehyde 3 phospate de tl%/drogenase
A, a chl or opfedlsitisspases orsaos thatme qdesired toi neplicegrnpieirapid by weptbemet

hr dhr ar aaa! ni vpt st gaakavsl vipnik (SEQ ID NO. 677) kvlddgkfgiikgtmtth (SEQ

| D NO 678) whhangpproptiate sghghlaé &€a1) dividion kad®)in &2 art for said cells, tissues
hgr gdaspl dvi ai ndt ggvkqgashl I k (SEQ I D NO 680) kgashllk (SEQ I D NO. 710)

[0222] Furt h&*or§ﬁféwﬁlc?e%s&fhe&&t§bffe%ﬁbﬁoﬁ%§ vidik eTiRS fa§ bl abidplishgga mays)

found include the follow ng Replikins

kvl skdyss! gl asthalitdaid6agh B £6 6% MHDIdgor LERRAR DR g P

encoding for or associated with a protein or enzyme having a replication function

in the organism with at least one Replikin structure.

10 [0213] In another é.spect of the iﬁvention, Replikin structures are used to increase
the replication of organisms. The present invention demonstrates that in influenza
virus, for example, increased replication associated with epidemics is associated
with increased concentration of Replikins. The increase is due to 1) the
reappearance of particular Replikin structures, which were present in previous

15 years, but which then disappeared for one or more years; and/or 2) by the
appearance of new Replikin compositions. In addition, in malaria Replikins,

repetition of the same Replikin in a single protein occurs.

[0214] Thus, the present invention provides methods and compositions for

20 increasing the replication of organisms. Similarly, in the manner that Replikins of
different organisms can be targeted to inhibit replication of any organism,
Replikins can be used to increase .thc replication of any organism. For example,
production of rice, maize, and wheat crops, which are critical to feeding large

- “populations in the world, can be improved, for example, by increasing the
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112 kvrrvl skdyssl kgl nt | mmdddi skh (SEQ I D NO. 682) hl qii esgl eer edkvwikeni i k
(SEQ I D NO. 683) hdlreniinkaddl ask (SEQ I D NO. 684) hvqgnl envi gkdeal ask
(SEQ I D NO. 685) 5 kkqgyel rql kdl nel ggslh (SEQ I'D NO. 686)

kggyel r gl kdl neI ggslh (SEQ ID NO. 687) klylksrlkelil ewssengndamil h (SEQ | D

NO. 688) hl Lngnver | pnkvenl skl ryl rgykd E 89)

hl gl | gi ngm/ecr% %ﬁ?ﬂ? ?H&?F&’ﬂ W?’%EEYIIOB% 86‘8 e%ﬂygﬁl Slapgp%?ﬁvm r 1 pnkvenl sk
(SEQ I D NO. 691 ) . . hnsnkl pksvgel k (SEQ I D NO. 692) kl pkvgel kh (SEQ I D NO.
693) hl svr A8HMKIESi i yk (SEQ I D NO. 694) khkeiiyk (SEQ ID NO. 695) 15

kl ydi | gesgkfllvidlalfkh (SEQ ID NO 696)

haf sgaei kdgl | r nkl gdt aeei akr | ggcpl aakvl gsrncrrk (SEQ | D NO. 697)

haf sgaei kdgl I rnk (SEQ I D NO. 698)

kl qdt aeei akr[i0gts] Ardsvdxamples b the Orexkaanty Wk shrideSEulak Diate@Edn kv gsr ncr
kdi aewkaadvwr eksh (SEQ I D NO. 700) 20 kdi aewkaadvwieksh (SEQ I D NO. 701)

kaadvwf gksh ; ok OBlerv ol he Sl g ko Rebikind btk (SEQ
I D NO. 703) kal t gl rdli gl ph (SEQ I

kakaksgkgpl ltﬁggslsasﬁ;‘n%tz}o%’ 8 encé oFRelprotem 705)

kfpdvihafkpnprsh (SEQ ID NO. 638)

kfpdvihafk (SEQ ID NO. 639)
karyvkthwk (SEQ ID NO.640)
10 hpkvspelraiwvnylsgedeslgvkianlnvk (SEQ ID NO. 641)
katihkqndfk (SEQ ID NO. 642)
happtpitprpvvgrquatlihkqndﬂc (SEQ ID NO.643)
kfrpsssfdtktttinagapvwndnealtvgprgpilledyhliekvah (SEQ ID NO. 644)
kfrpsssfdtkttitnagapvwndnealtvgprgpilledyn (SEQ ID NO. 645)
15
| [0216] Thus, by using recombinant gene cloning techniques well known in the art,
the concentration of Replikin structures in an organism, such as a food crop plant,
can be increased, which will promote increased replication of the organism. For
example, inserting additional Replikin sequences like the Replikins identified
20 above into the Oryza sativa catalase gene by methods well know in the art will

promotethis organism’s replication.

[0217] Similarly, in the NBS-LRR protein of Oryza sativa (japonica cultivar
group), the following Replikins were found:

25 kvkahfgkh (SEQ ID NO. 647)
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25 ksphrgkl esw rrl keaf ydaedl | deh (SEQ ID NO 706) 113 ksphrgldeswrrl k (SEQ
ID NO. 707) brgkleswrrlik (SEQ ID NO 708) ksphrgk (SEQ ID NO 709) 5

[ 0223] As di scussed previously, the Replikin in wheat ubiquitin activating
enzynme E (SEQ ID Nos. 614-616) is conserved. This conservation of Replikin

structure provid reld r s for stimulation of .plant grow h.

[ 0224] The cl os@ﬁé}f%hﬁghﬁﬁ@lf& plikins to redox enzynes is also clearly
10 indicated in_this structure in wheat. Thus, this wheat ubiquitin
activating enzykdyeigkdidihi(GERID NB: 6dtin by first adenylating with ATP its
carboxy-term nal glycine residue and, thereafter, linking this residue to
t he side chain dinkgcfeyik(SEQID NEe65¢)n EI (SEQ I D NO. 614), vyielding an
ubiquitin-El thiolester and free AMP. is [0225] A further exanple of the

rel ati onshi p of lwhgaiwRefhildigstdilonrpdpaviekiimbdlawa@EY EDND0GSY) i n t he
PSABWheat Protein, Photosystem | P700 chlorophyll A apoprotein A2 (PsaB)

(PSI - B) si sol at eq(qgsgﬁgwgd@j{i gﬁﬁ“ﬁg{ﬂi(gg@mb_ 6§ oroplast Triticum

aestivum This pr ctions as follows: PsaA and PsaB bind 9700, the
primary el ectron, _donor of wel |l as the 20 el ectron
acceptors AQ Aqﬁq,lgs ﬂgvmggggﬁ%%%ﬁ@?gmg@stocyam n/ cyt ochr one
c6-ferredoxin oxi doreduct ase ) r. P7Q0 is a chlorophyll A dimer, AOis
chl orophyl | A, qlgsgfqﬁtvmggﬂfdy@;@gégﬁﬁ&ééé a 4Fe- 4S iron-sul far
center. The subunit A psaA/'S heterodinmer binds the P700 chl orophyl |
special pair and subsequent electron acceptors. The PSI reaction center of
hi gher plants and algae 25 is conposed of one at Ieast 11 subunits. This is
an integral [o208)Rurthepnrfol spartioprdtdidadeleyLAsinolr ppéwsdr prétginaiteifollovanr ane. The
4Fe-4S iron-sul fur"center” to which 'h
10 Replikins were found:
khgvsagik (SEQ ID NO.655)
htvfdygkmrvgfak (SEQ ID NO. 657)

hsryksggsstyqkngk (SEQ ID NO. 658)

15 {0219] Similarly, in the MADS-box protein FDRMADSS3 transcription factor of
Oryza sativa (indica cultivar-group), the following Replikins were found:
kqeamvlkqeinllgkglryiygnraneh (SEQ ID NO. 659)‘
kqeinllgkglryiygnraneh (SEQ ID NO. 660)
kskegmlkaaneilqekiveqnglidvgmmvadqqngh (SEQ ID NO.661)

20 kaaneilqekiveqnglidvgmmvadqqngh (SEQ ID NO. 662)

[0220] Similarly, in LONI MAIZE (ATP-binding redox associated Hydrolase;
Serine protease; Multigene family; Mitochondrion), the following Replikins were

found:

25 kvlaahrygik (SEQ ID NO. 663)
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bind is critical; hence the significance of "h' in Replikin structure. Next
to bacterial Replikins, these wheat Replikins and plant Replikins are the
nost primtive evolutionary illustrations of the inportance of the
Replikin structure to 5 replication and the energy source needed for

replication. This .basic rel.atd i rries through al gae, virus

Repl i ki ns, bact mﬁfnﬁf&lmlgflh@w@%gg@pparent ly all organisns with
regard to replication. §0226 Furt her exanples of Replikins were found in
the PSAB Weat pildemkh(SEQEDWR-&85)s critical fox wheat growth. These

i ncl ude: hl gpkwkpsl swf knaesrl nhh (SEQ I D NO 617) hl gpkwkpsl swik (SEQ I D

NO. 618) kwkpslksstddsinbalarkfiriblggyiSteqiirgh ($8Q B2 BJO.666)k ps| swf knaesrhl h (SEQ ID
NO. 620) 15 kpsl swfknaesrl nhh (SEQ ID NO 621) kpsl swfknaesrlnh (SEQ ID

NO. 622) hhai aligldwkfididl a@ﬂhga(m%lmmthd@EQ ID NO. 623)
hai al gl httt!lil vkgal dar gskl npdkk (SEQ I D NO. 624)

hhaialglhtttlilq&gﬁ : ) 20 haialglhtttlilvkgal dargsk
(SEQ | DSNO. 626) %g%t@%ﬁ%éﬁ%a: ﬁgéﬁéﬁ@nﬁgéﬁ (SEQ I D NO. 627)

htttlil vkgal dargskjl K I ) L uk dargsk (SEQ I D NO.
629) 115 [0227] %@@%ﬂ@ﬁ%&%@uygﬁ%{%ﬁg@kﬁg{:@t]ﬁo}ﬂéh@)of wheat Replikins to
redox is provide in the PSAA WHEAT Photgosystem 19700 chl orophyll A
apoprotein A, Hesvaekitgkyres!sksgk{SEQAD NO- 88y r t nwgi ghgl kdi | eahkgpf t ggghk

(SEQ I D NO. 630)
kvrlskatelvdrh (SEQ ID NO. 671)

kvggsavesskqgdtkngkepihwhskgvaaralh (SEQ ID NO. 672)
10 kvggsavesskqdtkngkepihwh (SEQ IID NO. 673)

kvggsavesskqdtkngkepih (SEQ ID NO. 674)

kqdtkngkepihwhskgvaaralh (SEQ ID NO. 675)

kqdtkngkepih (SEQ ID NO. 676)

15 [0221] Similarly, for Glyceraldehyde 3-phospate dehydrogenase A, a chloroplast
precursor, the following Replikins are found:
hrdltraraaalnivptstgaakavsivlpalk (SEQ ID NO. 677)
kvlddgkfgiikgtmttth (SEQ ID NO. 678)
hiqagakkvlitapgk (SEQ ID NO. 679)
20 hgrgdaspldviaindtggvkqashlik (SEQ ID NO. 680)

kqashilk (SEQ ID NO. 710)

[0222] Further, examples of rust resistance-like protein RP1-4 (Zea mays) found
include the following Replikins:

25 kvrrviskdysslkqlmtlmmdddiskhlqgiiesgleeredkvwmkeniik (SEQ ID NO. 681)
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5 hhlai ai |l fliaghmyrtnwgi ghgl kdi | eahkgpf | ggghk (SEQ I D NO. 631)

hl ai ai | f1iaghnmyrtnwgi ghgl kdi | eahkgpftggghk (SEQ I D NO. 632)

hnyrt nwgi ghgl kdi | eahkgpf | ggghk (SEQ I D NO 633) hgl kdi | eahkgpft ggghk (SEQ
| D NO. 634) hdil eahkgpftgqghk (SEQ I D NO. 635) 10 hkgpftggghk (SEQ I D NO

636) kgpftgqggh | FOR | DENTI FYI NG

REPLI KI NS [ozzgj&’iﬁse% S%&%E&é@%@@%ﬁ%ﬁ} des met hods for
identifying Replikin 15 seqguepces | ' acid or nucleic acid
sequence. Vi sualhl%‘teéﬁlﬁi*rﬁék Wi(%QiBlﬁﬁ](&gbnd sequences was perforned in
devel opi ng the present 3-point-recognition nethods. However, data banks
conpri si ng nucl ditenigmisaddlask (SR AB NQiaB4) sequences can al so be scanned by
conputer for the presence of sequences neeting the 3 point recognition
requi renments. 2GhvhgfiRAGkdatak GEQ IDN@UGdSher enbodi nent of the invention,

t hree-poi nt recognition methods described herein may be perforned by a

conput ers.  Fi gur &kfeldrikdhgdsih GEPIRNRNE68E conputer available for use with
t he foregoing enbogl nments of the present i'nvention. The conputer may

i nclude a proce Dl ig.gcz ! 25 and a nenory storing

execut abl e pr og?@%&?%@?(}ﬂﬁ@gg%lé\ r g?%?%ﬁsﬁﬁg the 3-point 116 recognition
nmet hods of the faqr i enbodi nment.s. may include a static
menory, vol ati | ég %@ﬁ%@ﬁ@&ﬁ)ﬁgg@é&y The static nmenory
conventionally may be a read onl){ menory (" ROV BfrOVi ded on a magnetic, or
an el ectrical  orhl@ligingmyerlpnkyendk %&Y@ﬁ?mﬁﬁsﬁd NQ:68¥hory conventional |y

may 5 be a random accessnenory ("RAM') and may be integrated as a cache
within the hlqliglngmverlpnkvenlskrylrgyk (SEQ ID NO. 690)

10 hlqllgingmverlpnkvenisk (SEQ ID NO. 691 )
hnsnklpksvgelk (SEQ ID NO. 692)
klpkvgelkh (SEQ ID NO. 693)
hlsvrvesmgkhkeiiyk (SEQ ID NO. 694)
khkeiiyk (SEQ ID NO. 695)

15 klrdilgesqkfllvldlalfkh (SEQ ID NO. 696)
hafsgaeikdqlirmklqdtaeeiakrigqcplaakvigsrmerrk (SEQ ID NO. 697)
hafsgaeikdqllrmk (SEQ ID NO. 698)
klgdtaeeiakriggclaakvigsrmerrkdiaewkaadvwieksh (SEQ ID NO. 699)
kvlgsrmerrkdiaewkaadvwieksh (SEQ ID NO. 700)

20 kdiaewkaadvwfeksh (SEQ ID NO. 701)
kaadvwfeksh (SEQ ID NO. 702)
hvptttslptskvfgrsdrdrivkfligktttacasstk (SEQ ID NQ. 703)
kailteakqlrdllglph (SEQ ID NO. 704)
kakaksgkgpllredessstattvmkpfh (SEQ ID NO. 705)

25 ksphrgkleswlirlkeafydaedlideh (SEQ ID NO. 706)
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processor or provided externally fromthe processor as a separate
integrated circuit. The non-vol atile nenory nmay be an electrical, nmagnetic
or optical storage nmedium 10 [0230] From a proteom c point of viewthe
construction of a "3-point recognition” tenplate based on the new gliona

pepti de sequenc%sﬂelﬁggggy@p{%%%gggggﬁi cation of a biology-w de class of

proteins havingr functions. The operation of the

3-point-recogniti t I identification by the use of a
"keywor d" sear chh%?ﬁsw?ggémeﬁﬁsﬁ% the exact spelling of the keyword 15
"kagvaf | hkk" (SEQ ID NO. : 1&Qas in a typical sequence honol ogy search, or
in the nucleot kephrghBQ M2 AG.dA%f an amino acid, an abstraction of the
keyword delimted by the "3-point-recognition” parameters is used. This
delimted abstraction, although derived froma single relatively short

am no acid sequence |leads to identification of a class of proteins with

structuses t[bae3]salistabded petvivhshyl) thedptik#On SRREH dbigdtih adtbratidaizypar t i cul ar

functions, in this case transfornmation and replication, in addition to

structures, lSQ. - BX Qt%f—‘f cl ass
suggests thal%t%%%ggh??'rﬂgtfﬁﬂgecg%%%c@%ﬁ%ﬁ%?éﬁorrg fa%%?.k iﬁus, rom this
newy identified shor eptide se nce, .a nol ecul ar recognition "|anguage'
has been f ot ?setaﬁa%fgﬂé'?&pgé%%%ﬁ?nﬂ%%&m en described. Further, the
25 sharing of imunol ogical specificity by diverse nenbers of the class, as
here 117 denonstrated for the cancer Replikins, suggests that B cells and
their product anti bodies recognize Replikins by neans of a simlar

recogni ti on [0224) ThgeslosortiERnySpef Replikifs thhmix @ayigs RreGoakarlyON METHOD 5
[0231] Since "3-point-recognition” is a proteom c nmethod that specifies a
particubar dhdisstedin thisatrattns invdieag THusshisovhaabildqaitihfactiwitihg eap@gni tion
points for other peptides simlarly should provide useful 1 nformation
concerni ng ot h@ivates ubiquitin by first adenylating with ATP its carboxy-terminal glycine

residue and, thereafter, linking this residue to the side chain of a cysteine residue

in E1 (SEQ ID NO. 614), yielding an ubiquitin-E1 thiolester and free AMP.

15 [0225] A further example of the relationship of wheat Replikins to redox enzymes
was also found in the PSABWheat Protein, Photosystem I P700 chiorophyll A
apoprotein A2 (PsaB) (PSI-B) isolated from bread Chinese spring wheat
Chloroplast Triticum aestivam. This protein functions as follows: PsaA and PsaB
bind 9700, the primary electron donor of photosystem I (PSI), as well as the

20 electron acceptors A0, A1, and FX. PSI functions as a plastocyanin/cytochrome
co-ferredoxin oxidoreductase. Cofactor P700 is a chlorophyll A dimer, AO is
chlorophyll A, Al is a phylloquinone and FX is a 4Fe- 48 iron-sulfur center. The
subunit A psaA/S heterodimer binds the P700 chiorophyll special pair and
subsequent electron acceptors. The PSI reaction center of higher plants and algae

25 is composed of one at least 11 subunits. This is an integral membrane protein of
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proteins classes. Further, the "3-point- recognition" nethod is applicable
to other recognins, for exanple to the TOLL "innate' recognition of

| i popol yssacharides of 10 organi sns. The three point recognition method nmay
al so be nodified to identify other useful conpounds of covalently Ilinked

or gani ¢ nol egul includin ther cqyal.ent | i nked, ani n i ds,,

nucl eot i des, ﬁi%&?}i%}ﬂ%ﬁtéﬁﬂgkoqﬁll LanGy ﬁS#ﬁFﬁggﬁ%‘h@hﬁ{ ﬁ%qg]%ro?? %ﬁ?ﬂtlﬁui s

embodi ment of, the inpvention a _sequence is screened for subsequences

cont ai ni ng t{’l'f‘éés SRl hencgdhs ’r‘%’él%éi‘flcﬁé’fd? anr Replikin streqiyig: @{Ftol n the 15 case
of screening conpounds conposed of covalently linked am no acids, |ipids or
car bohydr at ebactéral BRgplsking dregewbeat Repbkinpand plsat Rapliking ard the jogked units
should contain (1) at |east one first am no acid, carbohydrate or lipid

resi due | ocapdditiveeventibaary flustratéord o€ thelimpoitance of iR @likimernitivksto am no
acid, carbohydrate or lipid residue; (2) encoding at |east one second

am no agj d, febﬁ&ﬂioﬁrangﬁ%@ﬁﬁy Bhifte 'h,@&i:eﬂ'f@ﬁreﬁl aiewﬁl.l TRk vadic F4arhsfipo of the

first am no acid, carbohydrate or [ipid residue. In the case of  screening

Chould cont aragren e AR URRAS sl oo boly el ikerebtlalc ) Coat o

within eighteen to thi rtgarnucl egtides froma second codon encodi ng the

first am no Y&AUsms¥ithrasard $greglicatiohs; one second amino acid residue; and
(3) 25 encodes at |east 6% of said first am no acid residue. 118 [0232]
Several enbodi nents of the present invention are specifically illustrated
and descri bed herein. However, it wll be appreciated that nodifications
and vari at i [1286pFurthee eparysendt Roplikins ware foued anthe PSATS Gthebtyprotem, above
teachings and 5 within the purview of the appended cl ainms w thout departing

from t hgy spi whichd§eritidah Fnwigsat SIONRE ThHesd inglug@vent i on. EXAMPLE 1 PROCESS FOR
EXTRACTI ON, | SOLATI ON AND

hlgpkwkpslswiknaesrinhh (SEQ ID NO.617)

hlgpkwkpslswik (SEQ ID NO. 618)

kwkpslswiknaesrlnhh (SEQ ID NO. 619)

kwkpslswiknaesrnh (SBQ ID NO. 620)

15 kpslswfknaesrinhh (SEQ ID NO. 621)
kpslswiknaesrinh (SEQ ID NO. 622)
‘hhaialglhtttlilvkgaldargsklmpdkk (SEQ ID NO. 623)
haialgihtttlilvkgaldargsklmpdkk (SEQ ID NO. 624)
hhaialglhtttlilvkgaldargsk (SEQ ID NO. 625)

20 haialglhtttlilvkgaldargsk (SEQ ID NO. 626)
htttlilvkgaldargskimpdkk (SEQ ID NO.627)
htttlilvkgaldargsklmpdk (SEQ ID NO. 628)

htttlilvkgaldargsk (SEQ ID NO. 629)
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10 |1 DENTI FI CATI ON OF ReplikinS AND THE USE OF REPLIKINS TO  TARGET, LABEL
OR DESTROY REPLI KI N- CONTAI NI NG ORGANI SM5 a) Al gae 15 [0233] The follow ng

al gae were collected fromBernuda water sites and either extracted on the
sane day or frozen at -20 degrees C and extracted the next day. The al gae

wer e honogeny '@ﬁ £ in aliquots
in neutral EJO??QrA ore? g%(%r%?gf@{%g&%%&%?%g%ﬁ%h@%F]&agégogas?f er

solution, pH 7 (" hsmf ") . for 1 inutes in.,a Warin |.ender, 20
centri fuged 139“%68‘08‘?% @%@Yﬁ&@%@&@em@‘é?‘e@%w Blt’%}\’/apor ation
and dial yzed agai nst phosphate buffer in the cold to. produce a vol une of
appr oxi mat el thatigelyfle: The vol une of this extract solution was noted and an
al i quot taken for protein analysis, and the remai nder was fractionated to

obtain the prothhhhidihaphimyntnivgighgtkddeqigp fgphk SEQIDNQ. G38d 4. 25 119

[0234] The preferred nethod of fractionation is chromatography as follows:

The extract sol Whif#lfliSghintyaingshplieklchlikebht | dEQADMNO46319gr ees C) on a
DEAF cellul ose (Cell ex-D) colum 2.5x1 .Og%%ﬂt(mhi ch has been equilibrated

with 0.005M ph : f}f}jﬂﬁ{; %"?"%ﬁ!% ﬁlggg éﬂllﬂ% Sﬂl:y nges are nade
with the 5 fol ﬁ%@mﬁ%ﬁ ol tlcﬁ% ool ut ?ng_jt 4.8 g.ﬁ%ﬁz X4 and 0. 5g
NaH2PO4 are dissolved i S.ditres of LS d ter (0.005 nolar, pH 7);
Solution 2 - 8. %‘?’lgfn%&%é&fe@%ﬁgmmwg@@%ﬁm . of distilled water;
Solution 3 - 17.1 g. of NaH2P04 is dissolved in 2480 m of distilled water
10 (0. 05 nol ar, heikdileshkepBgqghki(@EQID. NO96FY . of NaH2PO4 is dissol ved in

2470 m distilled water
hdileahkgpftgqghk (SEQ ID NO. 635)

10 hkgpftgqghk (SEQ ID NO. 636)

kepftgqghk (SEQ ID NO. 637)

COMPUTER SOFTWARE FOR IDENTIFYING REPLIKINS
[0228] The present invention also provides methods for identifying Replikin
15 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 meefing

the 3 point recognition requirements.

20
[0229] 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

25 and a memory storing executable program instructions representing the 3-point-
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(0.175 nolar); Solution 5 - 101.6 g. of NaH2PO04 is dissolved in 2455 ni
distilled water (pH 4.3); 15 Solution 6 - 340.2 g. of NaH2P04 is dissol ved
in 2465 of distilled water (1.0 nolar, pX-i 4.1); Solution 7 - 283.63 g.
of 80% phosphoric acid (H3P04) is nade up in 2460 m of distilled water
(1.0 molar, pH 1.0). 20 [0235] The extract solution, in 6 to 10 m vol une,

\ g ,  t : :
of oo r ot RenitPnafid e AEURIAEN Aol STht by ma BT T O T
the colum. Three ml ali LlOtS of eI(Hant are, collecte angl .anal yzed for
protein contsge'ﬁ‘tC TIIMEY ‘%%1 BRFMeT SR gr2 '%Wé"’bf%t@?‘ﬁ%% e stafig with

Solution 1 has been renoved fromthe colum. Solution 2 is then 25 applied
to the col urkRpvenbiopaiyeaay be & frad eaky aemery (SBOM’) pwevided op a magretigief 7 unt i |
all 120 of the protein which can, be renoved with each Solution is renoved
fromthe colueheirichher aitigalt serage orediSat. uThovolatilanenmoybomedtiomi s yaed

agai nst phosphate buffer, the protein content determ ned of both dial ysand

and di abyzatte,a randbnb aédassnfdiry ZEANY) S8l maY BE Intcpited 854 SachOXgthii thewo bands
of peptide or protein of 5 nolecul ar weight between 3,000 and 25, 000

Dal tons are ﬁ?@ée@éd?%ggfomdgﬁleﬂgh‘g.g%&?m fﬁ%ﬁat@&éﬁﬁ?%ﬁ&%ﬁé 4| er pa

nmexi cana, Laurencia obtura, exa ‘pro era, ~Sargassum nat ans,
Caul erpa vergj.ci Ii ta, églég tuna, .and Penicillos .. capit.atu after
extract  on St % e OuRRideY M e Al e SRREH e ol Lat os
sharp peptide pands in this nol ecul ar weight region with no contam nants.
10 These Sol'B¥4'¥H- 7 proteins or their el uted bands are hydrolyzed, and the
am no acid conposition determ ned. The peptides so obtai ned, which have a
| ysine conposition of 6% or greater are Replikin precursors. These
Repli kin peptide
10 [0230] From a proteomic point of view the construction of a “3-point recognition”
template based on the new glioma peptide sequence led directly to identification of
a biology-wide class of proteins having related structures and functions. The
operation of the 3-point-recognition method resembles identification by the use of
a “keyword”search; but instead of using the exact spelling of the keyword
15 “kagvaflhkk” (SEQ ID NO.: 1) as in a typical sequence homology search, or in the
nucleotide specification of an amino acid, an abstraction of the keyword delimited
by the “3-point-recoguition” parameters is used. This delimited abstraction,
although derived from a single relatively short amino acid sequence leads to
identification of a class of proteins with structures that are defined by the same
20 specifications. That particular functions, in this case transformation and
replication, in addition to structures, turn out also to be shared by members of the
exposed class suggests that these structures and functions are related. Thus, from
this newly identified short peptide sequence, a molecular recognition ‘language’

has been formulated, which previously has not been described. Further, the

25 - sharing of immunological specificity by diverse members of the class, as here

117




precursors are then determ ned for am no acid sequence and the Replikins
are determ ned by hydrolysis and nmass spectronetry as detailed in U S
~patent 15 6,242,578 B |. Those which fulfill the criteria defined by the "
3-point- recognition” nmethod are identified as Replikins. This procedure
can also be applied to obtain yeast, bacterial and any plant Replikins. b)

separat i on ApRpuRietet OF SATPRESHERE b ReR Mot ERMTREBLAIRIERI IV 1 e

cells are isol.ated and .ident.jfied. 121 .Tunor cells in vivo and in vitro
tissue cul t&p@qu@efgﬁo%eﬂ}fpb.hgs nga%&?ff%s&{nﬁmegwtm Jansragtr omat ogr aphy
separation nethods as above in a) for algae, Replikins in tunor cells are

i solated and identified. For exanple, Replikin precursors of Astrocytin

i solated frommalignant brain tunors, 5 Malignin (Aglyco I OB) isolated from

gl i obl ast oma t un®OTHERI USES OR THE T&IREE POINT RBGPGNIHONMMEORI noma cel | s
in tissue culture, and P3J Lynphona cells in tissue culture each treated

as_above in g3y iSﬁlc@e‘Q~;Bﬁﬂlrédﬂgﬂitibh’eiélﬂc}ﬁefeami% #nbBthoy $habepecifiataent of 9. 1%
6.7% 6.7% and 6.5% respectively. Hydrolysis and nmass spectronetry of

291 Y60 108 S5uflGRELLOEdh A FRAIBLEu okoes B et fombediced (e
RN (R TN R Y e R
DUT poSes ar RESIS RpRHS Hurthasglie 3o Tecaihion” onebis PSS Ptk [ 0230]
- As an exanple of the production of agents to attach to Replikins for
recognins, for example to the TOLL ‘innate’ recognition of lipopolyssacharides of
10 organisms. The three point recognition method may also be modified to identify
other useful compounds of covalently linked organic motecules, including other
covalently linked amino acids, nucleotides, carbohydrates, lipids or combinations
thereof. In this embodiment of the invention a sequence is screened for
subsequences containing three or more desired structural characteristics. In the
15 case of screening compounds composed of covalently linked amino acids, lipids or
carbohydrates the subsequence of 7 to about 50 covalently linked units should
contain (1) at least one first amino acid, carbohydrate or lipid residue located
seven to ten residues from a second of the first amino acid, carbohydrate or lipid
residue; (2) encoding at least one second amino acid, lipid or carbohydrate residue;
20 and (3) at least 6% of the first amino acid, carbohydrate or lipid residue. In the
case of screening nucleotide sequences, the subsequence of about 21 to about 150
nucleotides should contain (1) at least one codon encoding a first amino acid
located within eighteen to thirty nucleotides from a second codon encoding the

first amino acid residue; (2) at least one second amino acid residue; and (3)

25 " encodes at least 6% of said first amino acid residue. -
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20 |l abeling, nutritional or destructive purposes: Injection of the 16-ner
Replikin into rabbits to produce the specific antibody to the 16-ner
Replikin is shown in Exanple 6 and Figures 9A and 9B of U.S. 6,242,578 B1.
122 [0240] As an exanple of the use of agents to | abel Replikins: The use
of antibodies to the 16-ner Replikin to | abel specific cells which contain
this Replikinis shown in Figure 5 and Exanple 6 of U S. 6,242,578 Bl. 5

[ 0241] As an exanple of the use of agents to destroy Replikins: The use of

anti bodies t 16-nmer. Replikin to inhibit or destr pecific cells

ahi ch_cont 22 SeecralBi e -so Sh arr iptegtit g o py RsRsas 76 By
EXAMPLE 3 10 50242| Anal ysi s of sequence data of isolates of influenza

vi rus hemaggnddeseriged hereine o wsiven duyidlefipaeesatqsh thatanedifieptiophandsr esence and
concentration of Replikin is carried out by visual scanning of sequences
or through ussatdnsaf tegredear inpemipnane erlvaspdssod by e Dopoteachingscangni ti on
system descri bed herein. Isolates of influenza 15 virus are obtained and

the am B0 aGiithif BEYRREEWF tHetPpbitfel hikAS WNRBRCHH LG iffdm Bedpieit and
neur am ni dase protein is obtained by any art known nethod, such as by

sequenci ng the M%bhhgh&e&gonneur am ni dase gene and deriving the protein
sequence there?rom equences are scanned for the presence of new

Repli ki ns, conservation of Replikins over time and concentration of
Replikins in each isolate. 20 Conparison of the Replikin sequences and
concentrations to the am no acid sequences obtained fromisolates at an
earlier tinEX8NEEBL about six nonths to about three years earlier,
provi des data that are used to predict the energence of strains that are
most |ikely t ®PRECESRFORISETRACTHINUBOHATIONIANEN ng fl u seasons, and that
formthe basis for seasonal influenza peptide vaccines or nucleic acid

10 IDENTIFICATION OF ReplikinS AND THE USE OF REPLIKINS TO.

TARGET, LABEL OR DESTROY REPLIKIN-CONTAINING ORGANISMS

a) Algae

15 [0233] 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,

20 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 volume of this extract solution was noted and an
aliquot taken for protein analysis, and the remainder was fractionated to obtain the
protein fraction having a pK range between 1 and 4.

25
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25 based vacci nes. Cbservation of an increase in concentration,
particularly a 123 stepwi se increase in concentration of Replikins in a
given strain of influenza virus for a period of about six nonths to about
three years or nore is a predictor of enmergence of the strain as a likely
cause of influenza epidemc or pandemic in the future. 5 [0243] Peptide

vacci nes or [0054]aihe psisbdiAGEEd YRR AR GRS RircRihts NGB Kollowss  observed i n

the emerging strain are generated. An energing strain’is identified as the

strain of | USHA iU BRI AL SNATiah APIEASE dbusoneRat ral T on of

Repli ki n sequences w rnrn-an neuram ni dase sequence

10 during the,.tine riaod. Pref ly, the. tjde or..nuclei.c acid vaccine
i s based on CGB‘?IOF%@%ﬁ%‘gﬂ§H§“l§e%$’?ﬁi‘(¥°@eﬁ'ﬁléﬁE‘g%{’f{el‘?ﬁmgﬁ;@?ﬁgb Ctved to be
conserved in the energing strain. Conserved Replikins are preferably those
Repl i ki n sed&hdé phogpiaterbudies Sienvesheluting salvenk e gremada wth theur am ni dase
protein sequence for about two years and preferably |onger. The vacci nes
may i ncbude fallywib§ sclmtibisaat i on of Replikin sequences identified in the
energing strain. [0244] For vaccine production, the Replikin peptide or

peptides identi Rohffiond- 40aef WaHDPO4 Al @5 § BRHPPO4 ¥R dsDR ed (f] ShitMdsgsi zed by
any net hod, including chemcal synthesis and nol ecul ar biol ogy techniques,

i ncl udi ng cl oni ng, e?miﬁg‘?m@rhqb@d&glap%ﬁ 7)cel | and purification therefrom
y admxed wth a”

The peptides are prefera _ _ pharmaceutical |y acceptabl e
caLrLer | an S de e e NAEG i DORE SRR, oo en
The Influenza Ve in 3 317 § o Nt 2pod i isotved s 2480 mf oP Mstill watéy "©®
10 {0.05 molar, pH 4.7);
Solution 4 - 59.65 g. of NaH2P04 is dissolved in 2470 ml distilled water
(0.175 molar);
Solution 5 - 101.6 g. of NaH2P04 is dissolved in 2455 ml distilled water
(pH 4.3);
15 Solution 6 - 340.2 g. of NaH2P04 is dissolved in 2465 of distilled water
(1.0 motlar, pX-14.1);

Solution 7 - 283.63 g. of 80% phosphoric acid (H3P04) is made up in 2460

ml of distilled water (1.0 molar, pH 1.0).

20 , [0235] 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

25 applied to the column, followed in succession by Solutions 3, 4, 5, 6 aid 7 until all
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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 admnistered at any time during the year. Preferably, the influenza
vaccine is 5 administered once yearly, and is based on Replikin sequences ‘
observed to be present, and preferably conserved in the energing strain of

i nf | uenza vio%@&r?@agmgﬁe o] BE B GRa T datth Bolufibn i1 o It | nf Luenza

vaccine is a nonstra ave re-energ In a strain of

i nfluenza after an.absence. of .0 0 nor e .year,s. 10 EXAVPLE 0246]

Anal ysi s of cg@aﬁbzggeiggegefgqm ﬁgg‘ﬁﬁ? Zﬁr%‘?or‘%?%%diﬂﬁilﬁﬁﬁ?f‘%qlﬁt B!;?Sﬁﬁ?t ntigens
for the presence-and concentration of Replikins is carried out. by visual
scanni ng of buffes thpatescoptent Aetemined aldbosh dialysendrpdalialratiy pahbdBsed on the
3-point recognition nethod described herein. Isolates of Plasnodi um

f al ci par um analyzdilttai ged dleatnaphiohasis. Lmery twe bandsedpeptide apfpratéiv ofrotein i s
obt ai ned by any art known nethod, such as by sequencing the gene and

deriving t hendle@iaiweige Gemnes 3j000kad o000 BARREE hiaee iBSeltiad7.f or the
presence of Replikins, conservation of Replikins over time and 20

concent at | o BlafiABlidki % CAIEcHiERlA uedlth ol SLMBIAR pr ovi des data

that are wused t ormt asi's for anti-ma epti1de vacci nes or
nucleic acid ed, vaccines. [0Q247] Pept.i.de ccines._or cl.ei.c_aci d- based
Vacer nes. babitlig: SwERRiRReCAlibe KRS, MASRHASTad hpf KEuENE: g
organismare generated. Preferably, the peptide or nucleig¢c acid vaccine is

based on or PPN @SerFrackion aud insalmeat, ahrhoye s lldengngtrateh yallipn b pe

present on a surface antigen of the organism The vaccines nmay include any
conbi nat i on ebfateRespiuiplpeptiderpnds inchisiropeular veeightregioe withingrcontananasisn g

10 These Solution 7 proteins or their eluted bands are hydrolyzed, and the amino acid
composition determined. The peptides so obtained, which have a lysine
composition of 6% or greater are Rephkin precursors. These Replikin peptide
precursors are then determined for amino acid sequence and the Replikins are
determined by hydrolysis and mass spectrometry as detailed in U.S. patent

15 6,242,578 B1. Those which fulfill the criteria defined by the “ 3-point-
recognition” method are identified as Replikins. This procedure can also

be applied to obtain yeast, bacterial and any plant Replikins.

b) Virus
20 [0236] Using the same extraction and column chromatography separation methods
as above in a) for algae, Replikens in virus-infected cells are i1solated and

identified.
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5 strain. [0248] For vaccine production, the Replikin peptide or peptides
identified as wuseful for an effective vaccine are synthesized by any

met hod, including chem cal synthesis and nol ecul ar biol ogy techni ques,

i ncluding cloning, expression in a 10 host cell and purification therefrom
The peptides are preferably adm xed with a pharmaceutically acceptable

carrier in nt 1 I t herapeutic anti body reaction
t her et o. Geﬂczrig'lg?"%,“{‘ﬁ@%%gg?? gﬂlé @%ﬁgguﬁurge to about 10 ny. 15 [0249]

Then mal ari ine js preferabl m,ni stered to pati ent in,need

t hereof at Eﬁﬁﬂw ‘bﬁ?gﬁ%e’itf?ﬁu?% | colupn Flypmatagraphy SeRFratsn nf‘%h? Savel to a
tropi cal environnent. [250] Another enbodinent includes an_ antisense

nucl ei ¢ aci dsibeescinlad farelgasnRenidanstin fymersellnare dedatedjanst idgpificdt Fore gene or
t he nRNA encodi ng organism for the replikins in organisns including, but
not |imted example, Reglésn ptecyisansof distregytintisaisted fram maligyiant abigdemomyoeba, and
pl ants, wherein said antisense nucleic acid nolecules is conplenentary to

a nucl egt i davigkghie (&8y6S IOBYiSHhted rdntAMbRsInundf BRI if Bksub2itideai ms: 1 A
process for stimulating the i nmune system of a subject to produce

i bodi . s _ . hang .
corpri si ng AderArRbRfniREi R i feokt bbu bR PSY Tomp RO LIS cage of
iti i Si t | t _on i.ral , JRepl.iKi ti.de. 2. A
For sti mul atieRs SHers shbfeviey B B 8 o LHRrLRAIon piegaes Ui W8 es” that
bi nd specifi cal Ig to viral Re7gl i kins, said process conprising admnistering
to the subjoatenipf 21 Yoot/ & Xrnif0- b TeaPersEale Fordrolysis Ab®PtS on conpri si ng

at | east one non-
spectrometry of Aglyco IOB as described in Example 10 U.S. 6,242,578 Bl

10 produced the amino acid sequence, ykagvaflhkkndiide the 16-mer Replikin.

EXAMPLE 2:

[0238] As an example of diagnostic use of Replikins: Aglyco 10B or the 16-mer
15 Repliken may be used as antigen to capture and quantify the amount of its

corresponding antibody present in serum for diagnostic purposes are as shown in

Figures 2,3,4 and 7 of U.S. 6,242,578 Bl.

{0239] As an example of the production of agents to attach to Replikins for
20 labeling, nutritional or destructive purposes: Injection of the 16-mer Replikin into
rabbits to produce the specific antibody to the 16-mer Replikin is shown in

Example 6 and Figures 9A and 9B of U.S. 6,242,578 B1.
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| mmune- based organi c agent that specifically targets bacteri al

sequences. 3. The process of claim2 wherein the agent

The process of claim3 wherein the nucleic acid is in antisense

configuration.

as an approximately 1 ng dosage form 127

10

15

20

25

[0240] As an example of the use of agents to label Replikins: The use of
antibodies to the 16-mer Replikin to label specific cells which contain this

Replikin is shown in Figure 5 and Example 6 of U.S. 6,242,578 B1.

[0241] As an example of the use of agents to destroy Replikins: The use of
antibodies to the 16-mer Replikin to inhibit or destroy specific cells which contain

this Replikin is shown in Figure 6 of U.S. 6,242,578 B1.,

EXAMPLE 3

[0242] Analysis of sequence data of isolates of influenza virus hemagglutinin
protein or neuraminidase protein for the presence and concentration of Replikins is
carried out by visual scanning of sequences or through use of a computer program
based on the 3-point recognition system described herein. Isolates of influenza

virus are obtained and the amino acid sequence of the influenza hemagglutinin

. and/or 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 conceritrations 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
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stepwise increase in concentration of Replikins in a given strain of influenza virus
for a period of about six months to about three years or more is a predictor of

emergence of the strain as a likely cause of influenza epidemic or pandemic in the

| future.

[0243] Peptide vaccines or nucleic acid-based vaccines based on the Replikins
observed in the emerging strain are generated. An emerging strain is identified as
the strain of influenza virus having the highest increase in concentration of
Replikin sequences within the hemagglutinin and/or neuraminidase sequence
during the time period. Preferably, the peptide or nucleic acid vaccine is based on
or includes any Replikin sequences that are observed to be conserved in the
emerging strain. Conserved Replikins are preferably those Replikin sequences
which are present in the hemagglutinin or neuraminidase protein sequence for
about two years and preferably longer. The vaccines may include any

combination of Replikin sequences identified in the emerging strain.

[0244] 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.
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[0245] The influenza vaccine is preferably administered to 2 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

[0246] Analysis of sequenc;e data of isolates of Plasmodium falciparum antigens
for the presence and concentration of Replikins is carried out by visual scanning of
sequences or through use of a computer program based on the 3-point recognition
method described herein. Isolates of Plasmodium falciparum are obtained and the
amino acid sequence of the protein is obtained by any art known method, such as
by sequencing the gene and deriving the protein sequence therefrom. Sequences
are scanned for the presence of Replikins, conservation of Replikins over time and

concentration of Replikins in each isolate. This information provides data that are

- used to form the basis for anti-malarial peptide vaccines or nucleic acid based

vaccines.

[0247] Peptide vaccines or nucleic acid-based vaccines based on the Replikins
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observed in the malaria causing organism are generated. Preferably, the peptide or
nucleic acid vaccine is based on or includes any Replikin sequences that are
observed to be present on a surface antigen of the organism. The vaccines may
include any combination of Replikin sequences identified in the malaria causing

strain.

{0248] 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.

[0249] Then malaria vaccine is preferably administered to a patient in need thereof
at any time during the year, and particularly prior to travel to a tropical

environment.

[250] Another embodiment includes an antisense nucleic acid molecule
complementary to the coding strand of the gene or the mRNA encoding organism
for the replikins in organisms including, but not limited to, viruses, trypanosomes,
bacteria, fungi, algae, amoeba, and plants, wherein said antisense nucleic acid
molecules is complementary to a nucleotide sequence of a replikin contéining

organism.
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Claims:

1 A process for stimulating the immune system of a subject to produce antibodies
that bind specifically to viral Replikins, said process comprising administering to the
subject an effective amount of a dosage of a composition comprising at least one viral

Replikin peptide.

2. A process for stimulating the immune system of a subject to produce antibodies
that bind specifically to viral Replikins, said process comprising administering to the
subject an effective amount of a dosage of a composition comprising at least one non-

immune-based organic agent that specifically targets bacterial Replikin sequences.

3. The process of claim 2 wherein the agent is nucleic acid.
4. The process of claim 3 wherein the nucleic acid is in antisense configuration.
5. The process of claim 2 wherein the dosage is administered as an approximately 1

mg dosage form.
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