REPLI KI N PEPTI DES AND USES THEREOF 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 clains priority from Provisional Applications '
60/ 303,396, filed July 9, 2001-, the subject nmatter of which is

i ncorporated herein ere | HE | NVENTI ON [ 0002] Thi s
invention rel ates to%tﬁ %sﬂﬁﬁﬁﬁ@%ﬁ@@@@%i kins, a newy 15

di scovered cl ass of peptides that share structural characteristics. In
parti cular, this. invention relates to Repl i ki ns whi ch have been found in
vi ruses, b&RQS$ REFERENEE TQ HEHERABBLIGATIONSOt ei ns, pl ants and

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

met hods of [000&BThis gplicativreisarComauatiems®at of RO'T h@Fiicz&iﬁhs i nvention
relates to the use of Replikins in the detection of these diseases. Al so 20
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replication. A new famly of conserved snall proteins related to rapid

repl i cati o, 209Anthe subjset maties of whichis tcerngsaser] hayeinrhodeferengad control rapid

replication in nmultiple organi sns and di seases and to i nduce rapid :

replication in plant and animal life. [0004] W constructed an al gorithm
search for Replikins. In applying the
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,
céncer 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'ré!atesr 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 protéiﬁ structures related to rapid replication. A new family of conserved

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




-5 algorithminvented herein not only was the function of the epitope
revealed - rapid replication, but an entire famly of honol ogues whose
function is related .to rapid replication.was discovered, which we naned
Replikins. [0005] The algorithmis based on the follow ng: 1) Evidence that
the i mMmune 10 system | ooks to parts rather than a whole protein in

r ecogni t i optediet awd¢omtrohmpitsreplication in smittplclorghnigmsl atnl/disdrees amhdime system i nto
smal | er pieces, frequently six (6) to ten (10) am no acids |long, as part
of the i mindacsppidaeplication Geslanteind ai@gmifd.i on of foreign structures

agai nst which it may nmount an i mune defense. By way of exanple, the

i nmune system recogni zes the presence of disease by chopping up 15 proteins
of the disease agent into snaller peptide sequences and reading them This

principle i 1251 S Ot he [y wi th i.ch.fo search for
honol oguestog)P Hf ﬁﬁeie gn@ﬁ&%?%@%ﬁ@%ﬁ“e%ﬁh&% R%Paﬁ&é“st ﬁg%@ Elgtﬂ{lf’r e of the

epi tope was, known; 2) The specific strycture of the malignin epjtope, in
whi ch X o SR ipiled hetsisitioganly wvasyfhefagcianafithe ealiops savedlsa raBids |
accordance with the apparent "rules' 20 used by the inmmne system for
recogni t i orephedtion; b anentitedemily ©f homalegnes wiladsd Sunction ¢ relatyd (T hapid act t hat
the malignin cancer epitope was shown to be a very strong antigen, that is
- a gener ataplicatfonawasstdiogerediwiieh we siamed Replikiad. t here are three |ysines
(K's) in the 10-ner peptide glioma Replikin and that K's are knowmn 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, b iR bk i i . { d) art,

suggest i ngﬁjgoggﬂlﬁ%%%%n tobﬁgoﬂe}t‘ﬁb&ﬁgﬁnﬁ? elggildélg%ettgﬁéhg\iﬁﬂ&gre required
to provide the ener for replication. [0006] Engineered .engzy.nes and

cat i 1 o s B O pasoub g L Bl bl oG 1o EGURBEEM R
appropriately positioned functional groups have been successful in

cat al yzi ngliEt hiidnebizedpy thedmneune systemdntesmalergnieces Sermenthe X (k' i npr essi ve

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 apart is in accordance with the apparent ‘rules’

26 7 used by the immune system for recognition referred to above (6-10 amino acids
long); 3) The fact that the malighin cancer 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 that X’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




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 sms, and  then separately cleaved to "go about their separate

functions', so the Replikin 10 structure is a unique protein with a unique
function that appears to be recognized separately by the i mmune system and

may be novthe ttvd Krawhigh eregrighe €8)adsideesgpart syngidddag 2 ecndeotier todbee a functi onal
unit. [0007] Froma proteom c point of view, this tenplate based on the

new y 15 daétekof Reldx 8YdtiBwhRR i TR ¢GRI Hr6vildthe bRt sl forlBglidtiggovery 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

concentration with virulence of a disease appear in diseases including,

i nfluenza, .cancer, and tomgto |eaf cur]. virus, This class of

st r uot ur odoPbshExERERH AR s AR eRahER onthidiss.priseingtrlded WRHE 20

organi sms as_diverse as yeast, algae, plants, the gemni curl |eaf tomato
virus? H pocksfy wittherproprjatdypgsitioned dumatiossl grenpsdeec beepguessesilidsence of
Replikins in rapidly replicating organisns, we found that 1) Replikin
concent r atdatatyzimgaipembafof Rbghickl tresfoemati @B, Sinetinienovithdingsgssizad 2) Repl i ki n
conpositions in specific functional states dependant 3 on rapid

replicati cifficipficied. dastidd @wh apindrd Rpatabeprbicifdivith spbéific Relild disfene rel at ed
gquantitatively as well as qualitatively to the rate of replication of the

organi smii i i : oof s i ncl ude
Or a0 ot SR R R EAREl AR oleck RSl UDGHARRRY, 00T s 1 el u

_ n rapid Ication and Vi ence in

gl i obl ast qy el | n.5 RepliKins in i.nfluepza vi 4and the
ot edi o ortig Py ARV a0 PR okl SendslasPhet R R ate REUARS, | onoi
bet ween Replikin, concentratjon and rapi | ication jn H V., [,0009] The

i.d .re
firsti0f unciiusHEs Ispdurquemgotcingpth & ppigu thceorrﬁla?%vaﬁﬁr% ¢ TeE981%H was f ound

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 gliomé 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 curi
virus. This class of structures is related to the phenomenon of rapid= replication in
20 ofganisms 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 .




10 in the properties of the glioma Replikin, a 1 OKD peptide called
Malignin in brain glioblastoma multiforne (gliom) - a 250KD cell protein.
Antimalignin anti body increased in concentration in serum (AVAS), neasured
by an early stage diagnostic test for cancer now used for nost or all cell
types. Malignin was so nanmed because in tissue culture the expression of
thi s pept i eeragistrepkicatienfueyide theibasis {8 thefinding fhagRephkivsrase skdedr ot ei n
extractabl e increased with increased rate of cell division per unit tine.
Not only iguantitatieclyas wetirae geditativelyhte thematenéf replicutibn gfithe organisprimportion to
the cell nunber increase but the anbunt of malignin is enriched, that is -

i ncreased whithftiglydetier Eanpldiaofaidst fiielbRAl prdvEs RRRAM tieelatibhskip fol d. 20
[ 0010] The structure of nmalignin protein was determ ned through hydrolysis

and nass tq;ggﬁ - W : el 16 ner
pepti de 'sgggghcéze. %éﬁpg%élgﬁﬁgb?ﬂg%hﬁgﬁﬂ\é%%% ‘élgg‘e’gﬂ‘fél’ﬁﬁée whi ch we
have naned,a,..di.0 Replikin protein i.n databases for .t he .heal t hy human
genomg anﬁ?@mln% en%vwgnﬁ&egpt@g}égﬂoﬁﬁﬁgwgg migsAds o5 4 [0011]
As such, the fixed requirenent algorithmwas used to search in other

or gani sns ¢Riferpiss anf tharglapenshinbetwernRenlsimeonsenttation aed rapiter eof . Over 4, 000
protein sequences in the "Pub Med" dat abase were searched and honol ogues
were founmeplicativhiwEd¥. and pl ant forms specifically associated with rapid
replication. 5 Honol ogues of such Replikin proteins occurred frequently in

proteins called “replicating_proteins' by their investigators. [0012]
Honol ogues of the Replikin sequence were found in all tunor viruses (that

is virus es[(oD9f TIAHSEAMANAAI DasisHOEREFliIkiAL PbIE %fa?ﬂ&eﬁl’i&?i@h Was f@indal gae,
pl ants, fungi, 10 viruses and bacteria. [0013] That nalignin is enriched
ten-fgld Cﬁﬂﬂgf)&ﬁleﬁ@s E)P&le fgii&ﬁﬁ k%bﬁldh,nfi%%eb@dccc%hled Malignin in brain
glioblastoma multiforme (glioma) - a 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 cuifure 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




nunber and nenbrane protein concentration in rapid replication of glionma
cells suggests an integral relationship of the Replikins to replication.
When the glioma 15 replikin was synthesized in vitro and adm nistered as a
synthetic vaccine to rabbits, abundant antimalignin antibody was produced”
est abl i shi ﬁ%ﬂé g@uro sl % the antigenic basis of the antinmalignin antibody
in serum/( ;] Bich, e fxedreguiramang algarthm was ussdite sedreh ingyfliarhet i ¢ cancer
vacci ne and the prototype for Replikin vaccines in other organisnms. 20
[0014] The Wswusms foathednliorha ReplikirepmatdinoshimolofudshiberBeh | e 89000
replication and the natural inmune response to cancer RepliKkins

(overri di ngproteid seqy@rps abetPubived” ddibasdweRGe SRR dddtidnYol6ues WRRET
Repli kins, permts passive augnentation of immunity wth antimalignin

AoOLor Y ATuAEl el GRHMR R Wil oy ALARtd o FBRY feflihib oG 1o,

[ 0015] A study of 8,090 serum speci nens”from cancer n?"é and control s

has denon ONGC ration af. anti i gni n antipody increases
wth age | RSB et e fRIERIR op el eitemBEmatSteiscaiod 1 he

popul ati on.inereases, and 5.increases further two to three-fold in early
mal i gnancy, r?@ﬁ%lpég@mﬁ?b%@ﬂr IMYERRLAIGTS  vitro this antibody is cytotoxic
to cancer cells at picograns (fentonoles) per cancer cell, and in vivo the
concentration of antimalignin antibody relates quantitatively to the
survival of cancer patients. As shown in glioma cells, the stage in cancer
at whi ch cdf0R]dtinpologues obthe Replikinséquentdwere fHivgl ik vikkesBhitgnant
state but remain quiescent or dormant, now can be distinguished from the
nore act i vds virises tHat ke tinter) S £llin S8pli i£Gbal rfgdier i zed by
the increased concentrati on)of Reglallg kﬁaﬁgébﬁ&%fgkgﬁ’?plgﬁggé}b t he viral
pat hoggnesivrus@fan@dRGEH,. My be found in the fact that glioma glycoprotein 1
OB has a 50%

[0013] That malignin is enriched ten-fold compared to the five-fold increase in cell
number 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.




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 attachnent of virus for the delivery of virus Replikins to
the 10B of glial cells as a step in the transformation to the nalignant
state. [0016] The sharing of imunol ogical specificity by diverse nenbers
of the class, 20 as denonstrated with antimalignin antibody for the gliom
and rel ated cancer Replikins, suggests that B cells and their product

ant i bodi es [f815]rfestodnofA09(Rephii kpetimébys fromabsncef paichismint @bntretehgni ti on
“language'. Wth the discovery of the Replikins, this shared inmmunol ogi cal

speci fi ci t efRyisteaal &hﬂh&\m{ceﬂ@;&mw&\éh%ﬁlll%fun ahtidd§ Whdredss wﬂﬁl ggShand: why
the antimalignin antibody is elevated in cancers, 25 and IS cytotoxic

to cancer aghiy ARdidulsdate irﬁuﬁ:ﬂéé’éf‘[’&%oeg R HphaRaL R Ses Shd™St or 6 |

all cell types. ANt mar |gn|n an galh cancer

Repllk ns whi ¢ are | |caI cificity are related to
t he phenonéﬂgﬁase%f“&‘ﬁ'bﬁw@ tgg% |"6Fﬁrlyn‘5§h§r@n%lr?gaf‘ﬂﬁﬁw}ﬁe F@’@E?P A second
functional basis for the Rep I|k| ns' role in rapid replication is the study
of data frdRie Hiis gatehod IWW&K@ te parcar ¢alls sy picogrems (eviermglesittieni n prot ei n
sequences and epi dem ol ogy of influenza epidem cs and pandem cs. To date,
only scrolcautet a¢ll, madiygive theroncantmdtiom of dvidyalighmsmitibodyatelabss, but no
strain-specific conserved peptide sequences have previously been descri bed

i n i nfl uenzmantitaivebotolie alraivgbsf daficet PAEEIN, 1 B¢ SRWANGLIGRARER, theon of any
strain-specific peptide sequences have been descri bed preV|oust whi ch

corr ¢l at e widgh iPBinger WHRH &l biny $AGUBRRAUESsBRGRI i3 ildkaokP! 0 T epl i cati on.

[0018] A four to ten-fold increaSe in e concentration or strain-specific

IB?f l( X?E" NI | rﬂzﬁlﬁﬁxﬂlsialfé ﬂﬁ Ié[ﬂalﬂ Qﬁlegcen?glg cIPc)rRlantt ngfcglllj BC HPShﬂglllS%l %’Om I nfluenza

the more active life-threatening replicating state which is characterized by the
increased concentration of Replikins. In addition, clues to the viral .pathogenésis
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 otﬁer 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 celis 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 previo.usly
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 frgm 1902 to 200 1. These increases in concentration were then
shown to be due to the reappearance of at |east one specific Replikin
conposition froml to up to 64 20 years after its di sappearance, plus the
energence 8H celbiypss. r Biwus-aspmeligiio amisgidylds prodocetagsinsi cmser Brpéikineus| y, no
~strain-specific chem cal structures were known with which to predict which

strai ns wowhithzheddmimmiogioal geoifRity and Whidhzae s@@s@ttSthe ph@iionieBoslievi se
annual m xtures of whole-virus strains for vaccines. The recent sharp

i ncrease i bBf HaMNefeRkibk] fbt €PBdBRpE at i on (1997 to 2000), the largest in 25
H3N2's history, and the reappeafance. of specific Replikin conpositions

which. were last 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 year et her be a ni ng, of. com ng epi.dem.cs, 5 [0019]

Synt heti ¢ m}?f iSfeong fyn %\ﬁlﬂre .e%?ﬂ{l]émﬁirﬁ 1Bé§ﬁ‘gé"18‘Fat&5H§ ation of
Replikin structures observed whereby the identical structure can persi st
for 100 y&HAyofdata frempihe apstdPe searspn ifenzavioss Hemoggbtivinmowin year s
reappears indicates that what was previously thought to be change in
virul ence seguenas and emdeniobegy dfunflenza epidanics andpardiemics. iTofdategoaly pr ot ei ns
is nore likely to be change due to an 10 organi zed process of conservation

of Repli ki Bé&olokital iagglutinfridQintiBoDséihdsifida8OS, it no SR4A-spEbifme aci d
occurred, the chance agai nst an average length influenza Replikin sequence

bei ng consgsMed el EedfRbed H,l% il ' t in the
order of 2 to theg%&% S%meret%a?%??élg i 0 8 dlﬁf%g%%?gﬁilnp%%%n &ggﬁservati on
of Rep|i ki IS .not uni to,influenza virus.is so present in foot and
mout i o el PTootHEn bt L qpalfigh Sl 8Faih SnediiE Pl peented

have been described previously which correlate with epidemiologically

documented epidemics or rapid replication.

10018] 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]I,
(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 concentraﬁon (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
lowtitre strain of HV (NS 1, "Bru"), prevalent in early stage infection,
was found to be one-sixth of the Replikin concentration in the

rapi dl y- gr wekierlapt beegrin thethigh mortality HIN2-pandesic of 1968"ad in fhedwahight in | ate
stage HV infection. 25 8 [0022] O her exanples are given of the relation
of Repl i kimsrthlity epjliettiosexfl DTRAADINT7, b wepx abgehetor 20-25 GemisQogethdr | eaf geni ni
virus, which devastates tomato crops, the first 161 am no acids of the

“repli cat i i@y Bé @Riiing oF¢tnsig BpidemRgen shown to bind to DNA, contain five
Replikins. 5 [0023] In nmalarra, |egendary for rapid replication,

trypanosones are released from the liver in tens of thousands from one
trypanosone. Multiple, novel, alnost ~flanmboyant' Replikin structures with

concentrat f.u 0 overl appi n pl j kins per (100 am.no acids are

f ound °t her L9913) %ﬁ%&?&rﬁ‘%ﬂéaﬁeﬁa‘@%@gﬁ Rﬁef)hghidﬁgr@s SEERSPRRNEOL 1
influenza epidemcs is functionally conparable to the glionma Replikin's

i ncrease | Rerltnenictures ehseryad whgreby sh identiog! stowture pampersist foyH¥ht gl i ona
cells and conparable to rapid replication in HV and in a diverse range of
ot her or gaydassyer reRpyxiar kftersintabsencapfframsne itaté gearks rdapidaraindicaepdmt t o be
part of the structural bases of rapid replication in different organisns.

[ 0025] ' Rephitiwhs @ity tbught tabelcli@dgd asvitilaiteldie tefMasmpubstitgtbnnew met hods

to detect and to control the process of replication, which is central to
the survi vetandRé 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
cach 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 (SI, “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 heti ¢ RepR] Giheseamplace. peen ofithd rahtidrnef Réplikiie tos@idfepRedionki ns to
foster grow h of algal and plant foods. 9 [0026] There is a significant

nunber of disaangf, M SmaR MRDRISzMhTHRaY Gich RECIERedbinbiotibls, the det ect and

treat and for which there is no effective vaccine. Thus, for each disorder
there is Vel epin e hat . W i 5, af.fective

nmet hods o?ﬁ %grgellc{*rﬁ?a%&;érggg |engp g?ét%{rgg)\#e’tﬁ%"l h‘ﬁhlfvﬁbévee%cﬁ }S{gg&%togj@ﬁ%f pat hogens.
SUWVARY OF I NVENTI.ON_[ 0027] The present invention provides a nethod for
i dentifyi n@%é%fwaévsﬁﬁg‘%&%ﬁ no 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" method, nanmely, peptides
conprising from7 to about 50 am no acids including (1) at |east one

| ysi ne r esi0#d23] nonaard legenddrp forampidneplication, drypesisdmes aferreleased $moond | ysi ne
residue; (2) at I|east one histidine residue; and (3) at |east 6%lysine
resi dues 1ﬁae(lﬁeﬁhltl§ds®f_ﬂmtﬁ&ﬂﬁtﬂ&wbh@6¥ﬁhn6%&|Iﬁ%ﬁipfl’é, nBe§L 4IRS Was reveal ed

in al gae, yeast, fungi, anoebae, bacteria, plant and virus proteins having

replicati o shatl tﬂﬂméf oMl . gne aspect of

the i nventi gg}nl:{oﬁ%?e %g&rb% oVl g%w;itgg gﬁeﬁégggérdsg)gﬁpﬁ%??éﬁ%ﬂab@xg&pepti des
cont ai- ni ngya Repl i ki.p,sequence. The ti.des conprise from?7 to about 50

" anino aci ggel?lﬁ%%?cfmgo?Tﬁwa"{c“ﬁéqé%&uf}ﬁgp‘ir?gi ne residue located six to ten

amno acid residues froma second |ysine residues; (2) at |east one

hi sti'$i ne residue; and

f0024] 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 othef 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
‘control 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 - theuse 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: 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

or gani sm ] _ anot ect of..the invention there is provided a
process’ fo& sﬁi%ﬁp%fsir%nstl ﬁcea%? Wiiber of Jispases ?)‘?de@t}lé‘lﬁﬁ}l%ﬁ'&“gohab’?oduce

anti bodi es _that bind to specifically to a Replikin sequence, said process
conpri si ngpéqyrﬁdﬁ{g‘lgﬂd%]rt F%@etg%a?&geatéﬂ%f%&h‘@hﬂ@ﬁlééﬁ Ffféccla’ﬁdﬂﬁ?ﬁiﬂ%f a dosage of
a conposition conprising at |east one Replikin peptide. One enbodi nent
conpri ses dnup.daseach disopisptherisameed for develemng a targetaimteviipgividg st rai n of
the organismif such new strain energes. 15 [0031] The present invention

al so p¥ ovi dffectaetdtholdsasf deteeting) toatirga prévefithd thescdiseasdamli ki n, as defined
herein, as well as antibody cocktails containing a plurality of antibodies
that speci phthakéns. bind to Replikins: In one enbodi ment of the invention,
there are provided conpositions conprising 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

separ at ed 18 ' nmbi nant, or synthesized peptides or

ot her net h%MQﬁFﬁﬁﬁmﬁﬁpl i kin sequence. The viral Replikin

pepti des c%@rgh Zﬁ@f rom7 to about 50 amno acids including (1) at |east
one |ysine i Presenk 1avension preyidess mgtherbfos ideatifying nucleotide or

et
-

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




residues froma second |ysine residue; (2) at |east one histidine residue;
and (3) at least 6%l ysine residues. (viral Replikin). [0033] The present
i nvention al so provides nmethods for detecting the presence 5 of a -
contamnating virus in a body sanple or environnental sanple conprising:
(1) (2) (3% isolating nucleic acids fromthe body sanple or environnental
sanpl e;  s@f degitapinating erganiandn abpdysdmple phenviroswenigbsasiple, viral Replikin
structure; and correlating the presence of viral Replikin structures, their
concent r at campdfng@nd conposition, with the presence of the contam nating
virus. [0034] In another aspect of the invention there is provided a

process for 3@ Myb iyt dcTaEfRsin BBRYPsRhpR of YRiifsimdnal BARAEC e

anti bodies th bind specifically to a viral Replikin sequence, said
process conprigin Lhhst.erd . j ect f Y nount of a
dosage of a co@%o%ﬁ‘t%lg%ﬂr}g ('%%rrrglrc %e%%&aﬁaﬁfhtggg?sgy%noe %%ﬁlkﬁjl Jntﬁlggé%?’ ?13{2 One
enbodi_nment co ises at. | east one ide.that is .present in ener gi ng
Straif of the Oy fonrive i prest i el daicnrs ikt mrengs o
invention al so provides anti bodies that bind specifically to 20 a viral
Replikin, as defi reBtapipatng orgagispk| | 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
antibody or antibodies that specifically bind to a viral Replikin and a
phar maceut {0080} Ih AGHRPAPELDIUR inveitionZkerd & provided a process for

stimulating the immune system of a subject 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 at 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 pluralify of
antibodies that specifically 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




[ 0036] The present invention also provides therapeutic conpositions
conprising one or nore of isolated virus peptides having from7 to about 50
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 |ysine. residue and a pharnmaceutjcal ly _acceptable
carrier. [GB% eslﬁ?nhﬁﬁetcﬁ’é‘“}é’?ﬁéﬁg‘m &f)ﬁégi‘lﬂﬁéﬁﬂ%ﬁmﬁﬁ?@eﬁ@ &% ded an
anti sense nucleic acid nol ecul e_conpl ementary to a virus Replikin nRNA
sequence, d¢easto%rusng repidugpfynrat Repltidde denoting from 7 to about 50 ami no
acids conprising: 10 (1) at least one lysine residue |located six to ten
resi dues froma second |lysine residue; (2) at |east one histidine residue;
and (3) at least 6% ysine residues. [0038] In yet another aspect of the

i nvention {08334 The pRisentiifkRetion B8 PRFdRE metiody ket deR@tihy thel pi¥en& system of a
subj ect to produce antibodies to viruses, said 15 nethod conpri sing:

adm ni steri i gisliip) (9 I 4 kin peptide
havi ng§f roﬁg@@g@%ﬁgkggﬁ% no gg%gl%géﬁ%ﬁ?%ﬁ%%(%%g% OPglggtL’lln ne |ysine
residue | ocated.six ten,amn cid resjdues froma secaond |ysine

oo due: (o) ED°) Balbfind AbTRAR i e SRl BT B RoSToRBerbBY. 1y si ne
resi dues. 20 [%339 I n, anot her aspect, there is provided a nethod of

sel ecting a vi ks ‘lrféﬁ?PP’@éheF‘éﬁlel?ﬁ@%@Fgwmﬁﬁeac?ﬁ wraliReplibin t her apeutic
virus vaccine conprising: (1) obtaining at |east one isolate of each strain
of a plurality of sftuchirgiendf said virus; 13 (2) analyzing the anmno acid
sequence of the at |east one isolate of each strain of the plurality of
strains of the(3)i reusrelaingtitcppicaseoerat Rdplilta Raeethres) theid ceicemefionki n
sequences; (3) conparing the concentration of Replikin seguences in the

alm' noll@;:i d f5 S € qUARKCRniPositibR, vith e PRdseBR RO AlidniRhtifPhfhisSt rai n of the
plurality o

[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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strains of the virus to the concentration of Replikin sequences observed
in the am no acid sequence of each of the strains at | east one earlier
time period to provide the concentration of Replikins for at |east two
time periods, said at |least one earlier tinme period being within about six
10 nont hs ut three years prior, to step (1); (4) indentifying the
strain of @ﬁé%e%mlﬁ top alspipgeiddss therapais somposiionfcent rat i on of
Replikin sequences during the at least two tinme periods; and (5) selecting
at | east OIRERSHIS dae 9T swheefiselated egunpertides havisg fremr¥ tofabbuteéb015 vi rus
peptide identified in step (4) as a peptide for inclusion in the virus
vacci ne. [@Bi46 pcillheopprisent(1) a st orerlysdhsesiduoWeded sk taréhesideds maki ng a
preventive or therapeutic virus vaccine conprising: 20 (1) (2) (3)

| dent i fyi Mol aSkéchidNysthe Rsidisé; (D) a%?%a@tﬂofermétﬂiiﬁwreahﬁé}iaﬂa (SFh fekiglg at | east

one Replikin sequence present in e energing strain as a peptide tenplate

for tRe vij ' G esi zi ng peptides having the am no
- acid sequer%:igeg%@h%%@pg%@?&{%%y%%%ﬁ?ﬁ%c frlence selected in step (2),
and 14 (4) conbining a therapeutically effective anount of the peptides of

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

[0041] In another aspect, the invention is directed to a method of
i dent i fyi ,{80%1?] 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 a 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 Ieast one
lysine residue located six to ten amino acid residues from a set';ond lysine residue;

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

20 [0039] In another aspect, there is provided 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;

13




5 energing strain of a virus for diagnostic, preventive or therapeutic
purposes conprising: (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)
conpari ng t he @pneeayziag iheramific Réd keduencesefbestidest ome istletearficach aci. d
sequence of the at |east one isolate of each strain of the plurality of
strains of the vi kisintod tHedwaliyadRirtiat bp theo¥ird3gpd thk presatguadces observed 15
in the amno acid sequence of each of the strains at at |east one earlier

tinme period to proyhdarhiich SIARHERI RhDBLf Replikins.for at |east two

time periods, said at | east oné earlier tine period being within about six

nont hs to abo thr i L) and (4. dentifyuing the
strain of the §r Eg'%ﬁ%%ﬂ?%%f E%deﬁ{r@%o%ﬁﬁfeﬁ@&ggg%u@ﬁes 15%)th% n‘é‘é r"?'ft'l%ﬁati on of
Repl i ki n sequences duri n%éhhe at least two tine _per'hod . .[0042] In yet
anot hér aspect of SEHHENSSRAIRE Aidrast pngiselateof sach stipiiyolfhe p YPYe or

t herapeutic virus vaccine conprising at |east one isolated Replikin present
in a 15 protein oftrains efe yimgtothe eoncentrationaf Replikinseqhiencesobsersiedeut i cal | y
acceptabl e carrier and/or adjuvant. [0043] -Al so provided by the present
invention is a netinte ahinpraeidesoduenge of eash of thitsiraigs at keast vae eatiect i on
conprising admnisteriing to a patient in need thereof a preventive or
therapeutic Virus tinacsdriod t6 prRide thd\€bndintt21df bf RBSIikiflorbERadteRbd | ki n

present in a protein of an energing strain of the virus and a
pharmaceutically ime periods, said at least one earlier time period beirig 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 ste-p (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

14




acceptabl e carrier and/or adjuvant. 10 | NFLUENZA [0044] |Influenza is an
acute respiratory illness of global inportance. Despite international
attenpts to control influenza virus outbreaks through vaccination,

i nfluenza infections remain an inportant cause of norbidity and nortality.
Wor | dwi de i nfluenza epi dem cs and pandem cs have occurred at irregul ar and
15 previ ously @hpreedibiningi therapeatioadly sfiettiveagiumnt ofthe peptidemofkstép (3) s expect ed
that they wll continue to occur in the future. The inpact of both

pandeni ¢ and epi demitica phanfnbcsnnizally scepthtsle aattiepnd/dt ddpivakt. of norbidity,
nortality and econom c cost. [0045] Influenza 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 expecte ' ik i_N:an, emer gent .Or..t e-..energent

i nfecti on. Ebcga?)g%’l%%Fg%ﬁghw&ﬁv\?éﬁwiasr%%cﬁeﬁm ﬁﬁ}eg?dﬁ{é(!enflﬁﬁ% za viruses
may vgry wthin a cou(g[r ara}d (ﬁetween countries and continents during an

. influenza YEHEHIE SUY Iao‘éfué Pr UENPENG, PERYSRtiyesorSherppRYHE PHOESS| n noni t or i ng
25 antigenic shift and drift. Disease surveillance is also inportant in
assessi ng ¢HaPNBg npact of epidem cs. Both types of information have

provi ded the basis of the vaccine conposition and the correct use of
antivirals. Hoilpvebiaitiog stateasttone isldiast cdok emainify phiralitglof pegis dfoc

hemat ol ogi cal classification of the increasing nunber of energing
influenza virus sthéeviag; and no specific chemcal structure of the viruses
5 has been identified as an indicator of approaching influenza epidem cs or

pandem cs. Q”(Qf’”%hﬂyzih?%e%ﬁiﬁo Qﬁﬁisﬁ cﬁ&i %}gggéls%k%ezig{)fa%ﬁe g, of influenza

virus as active, inactfve or prevalent I _ the activities
A R T T T SN R R
be us ed_ for quant icgl?éeint\{'gtion of Replikin sequences;
(3) comparing the concentration of Replikin sequences in the amino acid
sequence of the at least one isolate of each strain of the plurality of
strains of the virus o 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 least one earlier time period being within about six
months to about three years prior to step (1); and
(4) identifying the strain of the virus having the highest increase in

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




10 warning of epidem cs or pandemi cs or to design nore effective and safer
vacci nes. [0046] Because of the annual adm nistration of influenza vaccines
and the short period of tine when a vaccine can be adm ni stered,
strategies directed at inproving vaccine coverage are of critical

i nportance. 15 [0047] In one aspect of the invention there are provided

i sol at ed Oﬁroﬁaﬁfﬁﬂ&%nﬁﬁingsﬂﬁih‘dﬁﬂ@viﬁis%ﬁé aB&ih eaﬁicswa&egfa@ carrRReP! 1 Ki N
sequence. The influenza Replikin virus peptléEs conpris rom 7 to about
50 am no q&hﬂgahﬂ& ding (1) at least one |lysine residue |ocated six to
ten amno acid residues froma second |ysine residue; 20 (2) at |east one
hi stidine residue; and (3) at |east 6% ysine residues. (Influenza
Replikin). [0048] In another aspect of the invention, there is provided a
process fo timulating the i mune system of a subject to produce

ant i bodi es[rof)@tmﬁ? vazb%sbgéb? plicseait Inyeitipni aimthadeofpaeventing oRepl i ki n
sequence, said process conprising 17 adm nistering to the subject an

ef f ecfi ve t@abogpe vahs tdedipe compeising apoiiittéring toaqnicitin needithedesfst one

i nfluenza virus Replikin peptide. In a preferred enbodinent the

conposi t i girewdrpé bstheraptuticovfds vabcineimiRidd i tedsSoreliSINBY ReplilBR  ener gi ng
strain of influenza virus. 5 [0049] The present invention also provides

ant i bodi esprbdaf in ﬁ}gtelﬁf@fﬂdc én?éi’?‘ﬂgg éﬁ%%@khe'tﬁlltuls ﬂﬁ@%ﬁ{l%"{r{aﬂéutﬁﬁﬂ%' kin, as

defined herein, as well as ant y cocktails ¢ aining a plurality of

ant i bodi es Lfl | yi. bind to influenza virus Replikins. In one
enbodi_rrentac%%bﬁq%égﬁ%ﬁ%éﬁl orna?éj%vﬁléﬁ’e are provi ded conpositions 10 conprising

an anti body or antibodies that specifically bind to an influenza Replikin
and a pharnaceutically acceptable carrier.

10 INFLUENZA
[0044] Influenza is an acute respiratory illness of global importance. Despite
international attempts to control influenza virus cutbreaks 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, it 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. Discase surveillance is also important in assessing the
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[ 0050] The present invention also provides therapeutic conpositions
~conprising one or nore of isolated influenza virus peptides having from?7
to about 50 am no 15 acids conprising: (1) (2) (3) 20 at |east one |lysine
residue located six to ten residues forma second |ysine residue; at |east
one histidine residue; and at |east 6% ysine residues, and a

phar maceutihﬁjg};g &%Eﬁl@ﬁl?&! ?gﬁ?&ﬁéﬁfinﬁ%%n lllERngp(g;i&%rth@'ﬁ df tﬂ% et he

invention there i S provi ant1 sense nuc aci d nol ecu '
conplenentary. to an i.nflu a virus h | ytini n Repli.ki NA sequence,
cai 0 Repl 1 ENnH R RSt oy O PORT Al JOBBRE BNe T Bc o
conpri si nﬂ:yng (1D (2 ﬁg) 5 at | east, one lysine residue located six to
ten resi dU¥ER PRYANGUA peglige hematolngicabelaspificatign of hgdncrepsingnuabeache resi due;
and at | east _6%itlsgsi ne residues. [0052] In yet another aspect of the
i nvent i on ensgagirflyenza viusdtraingeand o spécifie chamiealistrgctiteenfithevimses yst em of a
subj ect to produce antibodies to influenza
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 lysine residue;
20 (2) at lcast 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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virus conprising adm nistering an effective anount of at |east one

i nfluenza virus Replikin peptide having from7 to about 50 am no acids
conprising: 10 (1) (2) (3) at least one lysine residue |ocated six to ten
am no acid residues froma second |lysine residue; at |east one histidine
residue; and at |least 6% ysine residues. 15 [0053] In another aspect,

th [ f : f ' Lnfl [ . tide f

il usi on' g MG e IoE Mot of RerabiSBr Crort sl me
i sing,. (1).obtaini .at | 1 [.sol at f h strai f

ol ural |ty SRS ek ot fyenng it Reldn pepile) Inpaiegetedg the

hemaggl uti nin am no acid sequence of the at | east one isolate of each
strain of $Heodsmeptdhe egmpasition compzises atilenst erepeptide thatiis presentinen pr esence and
concentration of Replikin sequences; (3) conparing the concentration of
Repl i ki n segergmgetammoftinfuentevimgg| uti ni n ami no aci d sequence of the at

| east one isolate of each 25 strain of the plurality of strains of
influenza virus to the concentration 19 of Replikin sequences observed in

t he hemaggl utinin am no acid sequence of each of the strains at |east one

Foo 11 o, py SRt indb o 'l SRR, o B B sl Bt i about
six MmNt Si8enzd VIR Kepifih 58 dBRLSRELR L weh SaBbsdy docktails
containing 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) atleast 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:

18




(4) identifying the strain of influenza virus having the highest increase
in concentration of Replikin sequences during the at least two tine
periods; (5) selecting at | east 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

provi des a metiipd o feadiaisieMhintt rB5EYEREANE SR @RS Holnf o SQbhyenza vi rus
vacci ne conpridsl?ng: 15(1) I1‘E(ﬁZ) (31) 20%4 \S/m&tt%tetgqgﬂgl%:%?}s%%wy accept abl e
carrier and/or adjy esighgdentifying a strain of influenza virus as an

emerging strain; selecting’at | east one Replikin sequence present in the
energi ng strai as.a peptide te ate for influenza virus vaccine
manuf act ur e, @}ntaﬁgﬁtﬂnﬁ&sﬁg’ﬁ‘ﬁr ‘i"eh%m ng the anino acid sequence of the
at least one Replikin sequence selected in step (2), and conbining a
t her apeut i cal |{}) efat kestiGe ysinsaesiduss. t he peptides of step (3) [0055] In
anot her aspect, the invention is directed to a nethod of identifying an
energihg strain of influenza virus for diagnostic, preventive or
t herapeutic 25 purposes conprising: 20 (1) obtaining at |east one isolate
of each st F5A] ko yeh apstheraspacyofihe stventiorsthefe is prividedaznethod ofs; (2) anal yzi ng
t he hemaggl utinin am no acid sequence of the at |east one ‘

simulating the immune 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) at least one histidine residue; and

(3) atleast 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 6f Replikin séquences 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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i sol ate of each strain of the plurality of strains of influenza virus for
the 5 presence and concentration of Replikin sequences; (3) conparing the
concentration of Replikin sequences in the hemagglutinin amno acid
sequence of the at |east one isolate of each strain of the plurality of
strains of influenza virus to the concentration of Replikin sequences

observed in the h UL LN 1 acid 10 sequence of.each of the strains
at at |east one ea(@%‘l)r@?lggﬂrﬂa{.l %%@%%ﬁoggery%d mptﬁ%b?ﬂ&gﬁﬂ’éu%%[ﬁ@gﬁfﬂﬁati on of

Repli kins for at |east tvP t Nﬁ@geripds, said at | east one earlier tine
peri od being wi t hiFIUSBE Rt @fl oLibr shams at leagh gpe earligrdngReriod 19 i or to step
(1); and (4) identifying the strain of influenza virus having the highest
increase in 15 c®idda hacerssnatiqnegf Repliking dopas ieastswaditnegeriods, at | east two
time periods. [0056] I-n yet another aspect of the invention, there is

provi ded a preventaidat least onbeadipetitic pefiod belggwachin dbat siaenL téonpri si ng at
| east one isolated Replikin 20 present in the hemagglutinin protein of an

enmer gisng strai n ofghbiitlthrd€ Reads MHsUS s 1R pharmaceutical ly acceptabl e
carrier and/or adjuvant. [0057] Al so provided by the present invention is a

met hod of prevgpt i ng QL r | ] za Vi Fus. I pfection conprising
adm ni stering (?g é‘i%g?j? % t e?ﬁmﬁlg}g&ﬁ @gr’?ﬁg‘?‘%&fﬂv @P%@lgﬁgﬁt\‘)&r%‘ﬁe erapeutic
vacci ne conprising at ] east e..lsolated 21 Repliki.n present in the

hemaggl utinin pr ot%8'i'l n%?tl%oﬂf@}lg}l}ﬁquqchq t mqla@EE@thr us and a
pharmaceutically acgeptable carrier and/or adjuvant. TRYPANOSOVES 5 [0058]
I n one aspect of ﬂ’ﬁ’é"‘fshventi on there are provided isolated or synthesized
trypanosone peptides containing a Replikin sequence. The trypanosone

Repl i ki n (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 ménufaomre,
(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:
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pepti des conprise from7 to about 50 am no acids including (1) at |east one
|l ysine residue located six to ten amno acid residues froma second |ysine
residue; (2) at |east one histidine residue; and (3) at |east 6%/ ysine
resi dues. (Trypanosone 10 Replikins). MALARIA [0059] One trypanosone

di sorder which has proved difficult to treat and for which there is no

effective vacqiye dbsining ar least deliglita of edes BfaiWE R plaaity of sndbysi cal |'s
and econom c hardship in tropical regions. Malaria is caused mainly by

Pl asnodi um f al ci pghmEnzired has proved to be extrenmely resistant to
treatnent and to date, a vaccine for malaria has renmni ned el usive. Thus

there is a ne f td.ve aria .vaccines and t hads of treating or
preventing thgg)di ge‘%i‘@%?ﬁﬁ ﬂse}("%g@i‘ AN a5 seqUsace ?tﬂtge B@E?Sgo’f‘ebr such
vacci nes and net hod? of .treatnent._and 20 prevention. Al of the nethods
descri bed above f &1 SheACPSEAnOf herlualitzafsiams ofinfiengayimg 97 the r us

vacci nes and Replikin influenza virus vaccines are applicable to the
production of and Presergersdcongenyatitupdf Rephikinedequénges;acci nes. [0060] In the
present invention, there are provided vaccines and net hods for 25

preventing or (8y ezbiparimpthacomcenFitborat RupliRinkeqednoasingRePr i se at | east one
i solated 22 Pl asnodi um fal ci parum Replikin. The present invention al so

provi des met hods h&ﬁa§glﬁﬁ%iaﬂgn@aciwsea\s&meidfalé@'1 § heGOSRE bf ERG

adm nistering to a patient an effective anount of preventive or

t her apeuti c vacci LR il .50l ated Pl as . um fal ci parum

Replikin. 5 [ooal?ﬁi{f‘so ﬁr‘%@@ggﬁ’t{&{fﬁ‘?géf%?‘g'%’é)ﬁts”?ﬁ“%&/%ﬁ'ﬁ°8ﬂ“§f'g“%ti bodi es,

ant i body cocktail s pang.conpositipns that conprise antipodigs that

specifically bind otf}oleﬁlﬂ%ﬁ?uﬁp%s(?gse fiths %ggg’é‘ﬁtmm’imé‘”ﬁ"al aria antigen

of Pl asnmodi um fal ci parum . ‘ _
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 emerging strain of influenza virus and a

pharmaceutically acceptable carrier and/or adjuvant,

[0057] Also provided by the present invention is 2 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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10 [0062] Anot her exanple of a trypanosone which may be treated under the
present invention as is the case for malaria, the Replikins of Treponema
Pal | i dum (syphilis), can be used for detection, prevention, treatnent of
syphilis. BACTERIA 15 [0063] In one aspect of the invention there are

provi ded isol ated or synthesized bacterial peptides containing a Replikin

seauence (RGE!pelaRBAb Kiadohy TR probAf bPHA BheBfl dkeliSordaigze from 7 to

about 50 amino acids including east n sine residue | ocated six
to ten amy i i cond |ysine,. residue; (2) at |east one
hi sti di ne r%g%ggg;phgﬁﬁdagi g; a%%?&gﬁ%aﬁ% o eﬁg%{%lgr?cggﬁ' %es. 20 (bacteri al
Replikins). US Application Serial No. 10/105,232 filed March 26, 2002 is
incorporated by reference inits entirety, including but not limted to the
bacteri al rglgg-yg@ﬁjs /i ng and information. [0064] The present invention

al so provides me o(%[g‘i$or detecting the presence 23 of a contam nating

bacter.i al ismin a body. sanple or envirgonpental sanple caonprising:
i sol afi ng [ﬁhgﬁgfl@“aéﬂ’&%t Cffrtg nyendiondhsre asgpeded 1seksd B sirathesteds anpl e;
screening the nucleic acids for the presence of a Replikin structure; and
corr el at i ri§yRanesopteReptides contamimed Replikin sequente. rBredipanesomeRaplisiice of t he
contam nating organism [0065] In another aspect of the invention there is
provi ded gpeptidesemepfrise froat 7 todbati Sarhine acidsinttudiys(19at lkhstans bljnect to
produce antibodies that bind to specifically to a bacterial Replikin

‘sequence, rgéitite RCAGESIK t6 EMHUMiIR HEld réfdiicd dhed ded8nd BrsfnBfesidiitl €5kt an
ef fective anount of a dosage of a conposition conprising at [east one

bacterial Rgp Bh&hﬂﬁﬁggwsﬁﬁa; a‘}?ﬁ??f@g&g ﬁ%ggséﬁé%?{dhéﬁgﬁha%@@%t one

bacterial peptide t I'S prese rging s e bacteri al
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 freating malaria. The malaria vaccines comprise at least one isolated
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organismif such new strain enmerges. 15 [0066] The present invention also
provi des anti bodies that bind specifically to a bacterial Replikin, as
defined herein, as well as antibody cocktails containing a plurality of
anti bodi es that specifically bind to bacterial Replikins. In one

enbodi nent of the invention, there are provided conpositions conprising an
20 ant i bodBlagmodin ifdlcigamm Reépikim pEind presat inwelticichliopravidaciethbad Repl i ki n
and a pharmaceutically acceptable carrier. [0067] The present invention

al so provifaeaeatingroaﬁﬁ%ﬂumgqamamkérhﬁmng&umms%dh% to @PStiQf affor e of isol ated
bacterial peptides having from7 to about 50 am fo acids 25 conprising: 24

(1), 24| SatbeaRepl i ey s e AR, b QobfRERLANERAL O 2 secont

| ysi ne residue; east one I Ne resl east 6% 1 ysine

resi dues; i%gtféggf}‘ﬂgi“&hék%fﬁi‘ﬁ% ly acceptable carrier. [0068] In

anot her aspec I nve "is provided an antisense nucleic
acid nol ecul e conplenentary to a bacterial Replikin nRNA sequence, said
_Repliﬁin nMRNA sequence denoting from 7 to about 50 am no acids conpri sing:
10 (1) (2) ﬂéﬁ) at | east one |ysine residue |located six to ten residues
from a sed8ffl] Algsprogided by theepresent ingeanstioncme artitoiied améibodyséatietmils and

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
bactenial 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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at least 6% | ysine residues. 15 [0069] In yet another aspect of the
invention there is provided a nmethod of sinulating the i mune system of a
subj ect to produce antibodies to bacteria conprising adm nistering an
effective ambunt of at |east one bacterial Replikin peptide having from?7
to about 50 am no acids conprising: (1) at |east one |lysine residue |ocated

S X to ! eromioifndfihe AANRTeaN R o AEAANG dVRbARRSRLINE (2) o

| east one histidine residue; an ysi ne resi s. 25
[0070] In &&gj&{gﬁ‘% aspect, there is provided a nmethod of selecting a
bacteri al pl'ikin peptide for inclusion in a preventive or therapeutic
bacterial vacgine. conprising:.5.(1) obtaining at | east one isqlate of each
strain of a pl?br anofastt‘ggfmélF‘rc%FWé ﬁgf‘%thFE@g?b%?é'@ ¢ prenvirnmsaty $3MRl% t he ani no
aci d sequence of the at |east one isolate of each strain of the plurality
of strains of (Zheseyeening thg npeleictagials fordbe prosenwa of a Replikintstactushand  bact eri al
Repl i ki n sequences; 10 (3) conparing the concentration of bacteri al

Repl i ki n sequéBesorrelatinpethe praseree of b Rephldustraaurf withthegiredergsdf the i sol ate
of each strain of the plurality of strains of the bacteria to the
concentration of bafthfifiafihg ofg@fisinki N sequences observed in the amno acid
sequence of each of the strains at |east one earlier tine period to
~provide the concentration of 15 bacterial Replikins for at |east two tine
periods, said at |east one earlier tine period being w thin about six

m? ;? ;S n;"@@&gﬁpéﬂé & Qé%gcrt of rc:ih%enhgn l:hsé}'eefcs2 pgol‘}ldedoar pr%gésls ifc(?rr in rapidly
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 amdunt 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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(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 |east 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. 26 [0071 ] The present

[ nvent i on-al squpr ubsiesndlyg iRs@lodRl 901 ALcRTAIRRS 18k dlecbfieT apeuti ¢

bacterial vacci'ne conprising: (1) identifying a strain of a bacteria as an
energi ng strain; i)%}nesn%lsiﬂﬁé-i ng at |east one bacterial Replikin sequence
present in the 5-énerging strain as a peptide tenplate for the bacteri al

vacci ne manufacture; (3)..synthesjzing peptides having the am no acid
sequence of t i af‘tlf’%%g?gmé%@“%%?&d@?i al Replikin sequence selected in step
(2); and (4) conbining a therapeutically effective anount of the peptides
of step (3) {® wptlpashopniasinacesidupgandy acceptabl e carrier and/ or adjuvant.
[0072] In another aspect, the invention is directed to a nethod of

i dent i5f yi ng af4) eaphaimagewtically acceptablachiiera f or di agnostic, preventive or

t her apeuti.c purposes conprising: 15 (1) obtaining at |east one isolate of
each strain of a plurality of strains of the bacteria; (2) analyzing the
am no aci d sequence of the at | east one isolate of each strain of the

Pact or i o] LRaThAhARYncch B ARTAR e by Mo BB R cn o1~ "
bacteri al a%le('P rlni)reiclrﬁe chlﬂlgl%lql%%ar} o J lgla%terial Replikin mRNA sequence, said
Replikin mRNA sequence denoting from 7 to about 50 amino acids comprising:
10 ) | at least one lysine residue located six to ten residues from a second
lysine residue;
(2) atleast one histidine residue; and

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

(3) at least 6% lysine residues.
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am no aci d sequence of the at |east one isolate of each strain of the
plurality of strains of the bacteria to the concentration of bacteri al
Repl i ki n sequences observed in the am no acid sequence of each of the
strains at at |east one earlier tine period to provide the concentration of
25 bacterial Replikins for at |east two tinme periods, said at |east one
earlier 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

e e cfostORaRARe Rpe SRS SElARA aHoBE e F@h@ge&e it sequences

during the at ast two time perio anot her aspect of

t he i nvent t her. ovided a vent e or eutic bacteri al
vacci ne cokgmkérf%eémg? f?rég“élwl%lé’ﬁps%{')ﬁ 186 faé’FPté‘ibz‘}ﬁga&arﬁqcﬁ‘ ®oresent in a
protein of an emerging strain of the bacteria and a pharmaceutically 10
accept abl e“®™& and/ or adj uvant. [0074] Two inportant sub-species of
bacteria, classified under nycobacteria, are Mycobacteriumleprae (|eprosy)
whose 530-s ri Hdkonblaininatdeast onesiselateof eadhi stmin ofRepliirallityno fstrdindip€ obact er i um
t ubercul osi s (tubercul osis) whose ATPase has three 15 Replikins. Replikin
in 30s ribosomal pedaeiefias6 of Mycobacterium | eprae (leprosy) is: kvnrtdkh
20 Replikins in the ATPase of Mycobacterium tubercul osis are:

hpr pkvaaal kdsg_lzj kaﬁmyﬁﬁgﬁ@aakﬁsm k@ sdaientd dReaqVal oneisbaR deithds 10 the

B- D- gal act osi dase of
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 ¢ach 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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28 hawghggkt | fisrk hqgktlfisrk Replikins in Agrobacterlun1tunefa0|ens 5
hsdggl avm aakr | ddyk hl | dhpasvggl dl ranl aveevki dnpvynek
hpasvggl dl ram aveevki dnpvynek kcvrmaknoni kcpagl tt ngeaf ngdpr al agyl mi ah

~ kncni kcpagl tt ngeaf ngdpr al agyl mi ah 10 hhdt ysi edl agl i hdakaar vr vi vk

hdt ysi edl agl i hdakaar vrvi vk hdakaar vrvi vk

ki gggakpge@og| paRiptbicai ﬁ&@t{tﬂﬂtam\{ﬁbﬁamgthod of making a preventive or
ki gggakpgeggql pspkvt vei aaar ggt pgvel vsppph 1I's

kasei t kt | agganBhgalaa hﬁ@gﬁﬁg&ﬂg@ggﬁnsgeggeh

kasei t kt | asgahshgal vaaa eava t | asganshgal vaaah kaseitktl asgansh

o angl of baosVbhi SR PIBER Ponifi8ba iotsriaas pacmersine strein
hhi aagl gf gasaVﬁ;l quf raeekf gadadkaf kr f akaaeksl| nk

hhi aagl gf gasaW heastans dreterialRaplikineequence present in the
hhi aagl gf gasavypl gvgf r aeekf gadadkaf | crf ak
hhi aadl gf gasavypl gugfgingstkdinacapkdptids template for the bacterial vaccine
hi aagl gf gasavypl gvgf r aeekf gadadkaf kr f akaaekshnk 29 :
manufacture;
(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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hi aagl gf gasavypl gvgf r aeekf gadadkaf | cr f akaaek

hi aagl gf gasavypl gvgf r aeekf gadadkaf kr f ak  hi aagl gf gasavypl gvgf r aeekf gadadk
kf gl ydaaf eksscgvgfitrkdgvgth 5 [0075] Al so provided by the present
invention is a method of preventing or treating a bacterial infection
conprising admnistering to a patient in need thereof a preventive or
therapeutic vacci GRS béihd Within 4v886dix RRAHsIOLAGR thrBaGd8d pritlr 1o REPI 1 Ki N
present in a protein of an emerging strain of the bacteria and a 10
pharmaceutical ly ggﬁg@tagke carrier and/or adjuvant. FUNGS [0076] In one
aspect of the inventroh there are provided isolated or synthesized fungal

pepti des contaj,nin Repli kin sequence.. The fungal Replikin peptides 15
conpri se from%hi) tﬁgﬁﬁmﬁgﬁsmﬁﬁ&ﬁg’?ﬂ@?h@f‘%i ghgst gﬁcrqa%ealgt one |ysine
residue |ocated six to ten am no acid residues froma second |ysine

resi due; (2) at | eensentiiion ofpagterinl Replikinisequsncesriiring thesat 1928810 6% | ysi ne
resi dues (fungal Replikins). [0077] Al of the methods descri bed above for
produéti on of andtimegatiodsnt with 20 bacterial Replikin vaccines are
applicable to the production of and treatment with fungal Replikin

vacci nes. [0078] In another aspect of the invention there is provided a
process for stinulating the i mune system of a subject to produce

ant | bodi eq001 ' hetuhodflr aPEGIJritiAhlention, Reled0BRliddAR!frlicigpeguence. said

process conpri'sing admnistering to e subj ective anmount of a

[0079] TaTerARQRE Bahl G YAPRY Loy e P ot PR BoBoR " "1 O °

speci ficall
P P

to . . . . .
rgsent in a protein of an emerging strain of the bacteria and a pharmaceutically

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:
hprpkvaaalkdsyrlk
hprpkvaaalk

ksagkwpdkflagaaqvah

25 Replikins in the B-D-galactosidase of E. coli:
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a fungal Replikin, as defined herein, as well as antibody 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 antibody or antibodies that specifically bind
to a fungal Replikin and a 10 pharmaceutically acceptable carrier. [0080]

The preseni,w { al so provides therapeutic conpositions conprising
one or nore gp&%ﬁ)qsg{led fungal peptides having from7 to about 50 am no

aci ds conq&%ﬁbﬁg' 15 (1) at least one lysine residue |ocated six to ten
resi dues f gecond | ysine residue; (2) at |east one histidine residue;
(3) at least 6% | ysine residues; and (4) a pharmaceutically acceptable
carrier. 20 [0081] In another aspect of the invention there is provided an
anti sense nucl eic acid nol ecul e conplenentary to an fungal Replikin nmRNA
sequence, ReplikinRapigrebacteriim taupfacieons: having from 7 to about 50 ani no
acids conprising: (1) at least one lysine residue |ocated six to ten

resi dees flisdiqlaviaaldddiyRS | ysine residue; 31 (2) at |east one histidine
residue; and (3) at |east 6% ysine residues. [0082] In another aspect of

tshe. I nventyjRipidy @glrglﬁla%%(g@q gprocess for 5 stinulating the i mune
ystem of a subject to produce anti bodi es that bind

hpasvggldiramlaveevkidnpvymek
kevmaknenikepaglttngeafngdpralaqylmniah
knenikcpaglttngeafngdpralaqylmniah

10 bhdtysiedlaglihdakaarvrvivk
hdtysiedlaqlihdakaarvrvivk
hdakaarvrvivk
kigqgakpgeggqlpspkvtveiaaarggtpgvelvsppphh
kigqgakpgeggqlpspkvtveiaaarggtpgvelvsppph

15 kaseitktlasgamshgalvaaaheavahgtnmvggmsnsgeggeh

| kaseitktlasgamshgalvaaaheavah

. kaseitktlasgamshgalvaaah
kaseitktlasgamsh
kryfpnvktpvggvifaviagavadwh

20 hhiaaglgfgasavyplgvqfracekfgadadkafkrfakaaeksimk
hhiaaglgfgasavypigvqfracekfgadadkafkrfakaaekslmk
hhiaaglgfgasavyplgvqfraeekfgadadkatkrfakaaek
hhiaaglgfgasavyplgvqfraeekfgadadkafkriak
hhiaaglgfgasavyplgvqfraeckfgadadk

25 hiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaekshmk
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specifically to a fungal Replikin sequence, said process conprising
admnistering to the subject an effective anount of a dosage of a
conposition conprising at |least one Replikin peptide. 10 | NCREASI NG

REPLI CATI ON [ 0083] In yet another aspect of the invention there is provided
a method for increasing the replication rate of an organi smconpri sing

t r ansf or ni higaglgfgeswe yplgnaiatekigadadk efizfik@mcRr ot her protein having a

replication function in the organism wth at |east one Replikin structure.

15 DEFI NI ThieR§ofsh& dBacdR@dddiRakiMmK the term "peptide” or "protein”
refers to a conpound of two or nore am no acids in which the carboxyl

group of %ga%g%g%w@gv%&eglfggdadﬁm no group of another, formng a peptide

bond. - The ter 0 used to 20 denote the am no acid sequence
encodi ng a ou As used herein, "isolated" or "synthesized"

pepti de oﬁggﬁﬁﬁﬂ%ﬁQQPﬁﬁggéﬁvv% portion thereof refers to a peptide that is
substantially free of cellular material or other contam nating peptides
from the cell or tissue source from which the peptide is derived, or
substantially free fromchem cal precursors or other chem cals when

. cheni cal | y[0825s4dso pewided bytihe presentritvimtibn is & nsulast @fipirévaintivig 6r ee from.
contam nati ng peptides when syntehsized by reconbi nant gene techni ques. .

[0085] As taidg hdaeterial infeRed ddﬂpﬁsﬁ?mmﬁs@ﬁnﬁm pdficht RIREEIHdeT an am no
acid 5 sequence having 7 to about 50 am no acids conprising: (1) at |east

- one | ysi ne @6k 4 'S & id. & esi .[oma second
| ysi ne resi % ue; %3)0} g%?%pgggf{’%ﬁ%@ ﬁ?@ﬁjﬂﬁ% gﬂg%g P%eu%fgﬁleﬁ%%&ea ap
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).

[00771 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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(3) at least 6% I|ysine residues. 10 Simlarly, a Replikin sequence is the
am no aci d sequence encodi ng 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 organisns identified as having an increased 15
i ncreasing concentration of Replikin sequences in one or nore of its
protein  SHuUERER td Lluabil\FepliRintsBuches S8Rt Sdeb b rrisBaPdnnfitering Ot her
strains of such organism The increase or |ncreasing concentratlion of

Repl i ki ns : [, a .

pr ef er abl y%gﬁéoe{&\ég{lfgﬁc@? agltgq?tggéfs?taé og%ﬁoﬁla cgﬁlg’%%gg!rl ,é"%g‘g%‘l}%? tel? agstrilabl y over

a period o I t ,.about .t hree years or nore, for 20 exanple, in

i nfluenza é?eflﬁfg,gﬁgfﬁ’h WGB%&ea much shorter period of tinme for bateria and
ot her organisns. [0087] As used herein, "nutation"” refers to change in this
structure and properties of an organism.caused by substitution of am no
acids. In contrast, the term 33 "conservation" as used herein, refers to

~ conserdvat | BI978} Thxapresentinaentiomiatse provides ahtibodies thathind Specifiedliytiait i on. BRI EF
DESCRI PTI ON OF THE DRAWNGS 5 [0088] Figure 1 is a bar graph depicting the -

frequency afupalReplikit;as défineRbpteir af®ell As MtiHoaY Sodktaid donfEning @089] Figure 2
is a graph depicting the percentage of malignin per mlligram total

menbr ane pprigi i [ j ' o 8 toma cells. 10
100901 i G e 38 AR i, IR i m ant | body

produced i [0 t he. recogni n..16-ner.. [ 0091] Figure 4A
e e phot ol bERRSARE detuGhRRn hlrelafe bt¥ideR ROBPosTicr Ripysms an
antibody 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) atleast ong_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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15 fluorescent light. Figure 4B is a photograph of a blood snear taken with
ordinary and fluorescent light illustrating the presence of two | eukem c
cells. Figure 4Cis a photograph of a dense |ayer of glionma 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 foll ow ng

addi tion of anhj majjegdtioRe AitiHHRO A&IRQ: 92] Figure 4F is a bar graph
showi ng the inhibition of growh of small cell lung carcinoma cells in

- vitro by anti i ap i . 93] Figure 5 is a plot of the amount of
antimalignin gﬁii %%@“%?x"eyéﬁ?;‘?%‘{"%g the serum of patients with benign or
mal i gnant breast di sease pre-and post surgery. 34 [0094] Figure 6 is a box
di agram depi cti ng an enbodi nent of the invention wherein a conputer is
used to car rg out the 3-point-recognition nethod of identifying Replikin
sequences. [0852]dnogspthes asped of thegnyengion fiersispuovided hprocessdent r at i on of

Repl i ki ns observed in henmagglutinin of influenza B and influenza A strain,
HINL, Son astiredatingythy gamundsstem 6f 0subjld R prod@weahtiBaids thathih®096] Figure 8
is a graph of the Replikin concentration observed in hemaggl utinin of

influenza sesificaliy’®.a 03l RepHkibidDRiends sii8lprocss %ﬁﬂ‘ﬁ{g{,ﬂmﬂis%%gi n defined

5
by its constituent Replikins, designated H3N2(R), 'on a year by year basis

o 950 bl oL LRSI ol Bl iy MBS, T

identification of a new famly of s pept’ € phenonenon
eferred to herein -as Replikins, provides targets

of rapid repldcation, .r
for det ect&%r#egﬁmeﬁgg%ns in a sanple and devel opi ng therapies, including
vacci ne '

.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 carboxyll 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 biologically active portion thereof refers to a
peptide that is substantially free of cellular material or other contaminating
peptides from the cell or tissue source from which the peptide is derived, or

substantially free from chemical precursors or other chemicals when chemically
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devel opnment. I n general, know edge of and identification of this famly of
20 pepti des enabl es devel opnent of effective therapies and vaccines for any
organi sm that harbors Replikins. Identification of this famly of peptides
al so provides for ‘the detection of viruses and virus vacci ne devel opnent.
[0098] For exanple, identification of this famly of peptides provides for

the 25 debyihkdsid of ahphletiRazer §(lb§thk&ia§15}¢r_eerﬁ},\ﬁ'? desanEtih@paridss f or influenza
treatment. 35 ldentification of this famly of peptides also provides for

exanpl e, f Qhef gﬁtelgﬁgggz;%ﬁg%a@%ﬁeit&mmgegr ovides new targets for nalaria

vacci ne devel opnent. rth eS provided by the identification of
this famly of peptides include the detection of infectious disease
Repl i ki ns, cancer inmune Replikins and 5 structural protein RepliKkins.
[0099] Rapid replication is characteristic of virulence in certain
bacteri a, tﬂqﬂgéﬁg‘éuséﬁﬁr%lqw&léf'é’,tld?)BERﬁdlk@hEﬁ@E iancesafp acido rapi d
replication in different organisns has been descri bed. Whave found a
fam |y of SegHSesehading YeblabputdOeinrind acidecpmeprisé:r el ated to rapid
replication, which we have naned Replikins. Such Replikins offer new

targets for deilyl epleag ontlwid recidoteiwaicdeik @REDadmoaRill rebildgés@ba. The
first Replikin found was the glioma Replikin, which was identified in

brain gliobl ast omaesplatiy i #&idfgl i ome) cell protein called nalignin. 15
[ 00100] Hydrolysis and mass spectronetry of malignin reveal ed the novel 16

mer peptide s e ' : ' .he glioma Replikin. This Replikin was
not found ineggt %gggw%unggpﬁfcﬁ%ﬂﬁgﬁrﬁﬁédl heal t hy human genone and therefore
appeared to bg,derjve om so source outside the body. 20 [0101] W
have devi sed aﬁ) alabl?f’ftt%r?hhsg‘e%%n&teﬁ' for the glioma Replikin or honol ogue
t her eof . I—ksmo,l ogues were not common in over 4,000 protein sequences, but
wer e Foundt 1@!?5!& ? Bepliliy sequsneg is the aveino veid seqenceensodimgtsneh 2 peptideat i ng

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
séquences relative to the concentration of Replikins in other strains of such
organism. The increase or increasing éoncentration 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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proteins of algae, plants, fungi, viruses and bacteria. 36 [0102] W have
identified that both 1) Replikin concentration (nunber of Replikins per
100 ami no acids) and 2) Replikin conposition correlate with the functional
phenonenon of rapid replication. These relationships provide functional
basis for the determnation that Replikins are related quantitatively as 5
vel | as quidonseatation!” ys tsedtbesein, atfersab comeivatiah bppartib@ladRhindheids Hust
functional basis for Replikins role to rapid replication is seen in gliom
replicati og.lackher subg&imfidiat glioma malignin is enriched ten-fold conpared to
the five-fold increase in cell nunber and nenbrane protein concentration in
rapid 10 replication of gliom cells suggests an integral relationship of
the Replikins to replication. Wien the glioma Replikin was synthesized in
vitro and 1 [ ine to rabbits, abundant

antimal i g%%@ﬂ@%ﬁ%gmwﬁést abl i shes the antigenic basis
of the antﬂ malignin antibody in serum (AMAS) test, and provides the first
pot enti al 99?\?]@% lcis A dar gropl demieting the frmeugpeppbesppmenesrofis Repl i kin
vaccines in other organisnms. Wth the denonstration of this natural inmmune
rel at i onshReplikinstiheafieys pigamismaso replication and this natural inmune
response to cancer Replikins, which overrides cell type, based upon the
shared specificity of cancer Replikins and rapid replication, both passive
augnmentation of this immunity with antinalignin antibody and active

The 1ol lZi Rt ‘E%‘S?&é??ﬁé’ﬁedeéﬁgﬁéﬁ%ﬂ%néﬁf Pl Ao iR i o
rel at i onshi “the Presence of "3t Imar | |
cancer . par L ReadtRhR RO ulbrbR ke non o AlgMPEETRIES ot mal | gni n

antiq dy 25 increases with age, as the incidence of cancer in the
population increases, and 37

[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 4Cisa
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 vifro 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 breaét disease pre-and post surgery. -
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increases further two to three-fold in early malignancy, regardless of cel
type. In vitro, the antimalignin antibody is cytotoxic to cancer cells at
pi cograns (fentonol es) per cancer cell, and in vivo the concentration of
antimalignin antibody relates quantitatively to the survival of cancer
patients. As shown in 5 glioma cells, the stage in cancer at which cells
have only been transformed to the inmmortal malignant state but remain

gui escent or dormant, now can be distinguished fromthe nore active

life-thr ea[b@@ﬁ]rrg%m@le!ié §8bi Hﬁgl%hﬁ&e%icdf@iaﬁ'éxﬂﬁfﬁrﬁ&%ﬁ&]%%%ﬁﬁgn by the

i ncreased concentration of Replikins.  In addition, clues to the viral

h | [ h - [ I in | |
08 10°nas e aRREer Tk oty i Sk EehauiB mlpod R0 Lo To the

normal 1 (]é .T.hiiﬁra uction is associated with virus entry in other

i nst ances, S¢Hviog 8% fYence of the attachnent 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] CQur study concerning

i nfluenza virus henmagglutinin protein sequences and influenza epi dem ol ogy
over the {86%5]FiguryZas s graphshewing iticecbnaciecion df Replitihostatrveddasi s for the
relations of Replikins to rapid replication. Only serol ogi cal hemaggl utinin

and ant i baf hembggatifih eaiifRenza® nd I BbiA AseRRHINE, SNRRFY edp€Pt i de
sequences have previously been described in influenza. Further, no changes

in 20 conqﬁgigrﬂ%g{ P4y gARbusRABEsi t1on of any strain-specific peptide
sequences have been desCribed previously that correlate with

epi dem ol ogi cal | y docunented epidemics or rapid replication. In this

study, a four to ten-fold increase in the concentration of strain-specific

i nfluenza %Iﬁkl ns_i.n one, of each of the four mpjor strains, influenza B,

(A) HIR (@& BEUE § 13 ppraph Qb the Replikin goneentratipn pbservsdiinf | uenza, 25

epi dem cs caused by each strain from 1902 to 2001. 38 [0106] W then showe

t hat t hesdemgglatisaofiinflusore Arstratns; GAN2red HON2 5 wélbas an emerging :
strain defined by its constituent Replikins, designated H3N2(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 therapies, 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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reappearance of at |east one specific Replikin conposition from1l to up to
64 years after its disappearance, plus the energence of new
strain-specific-Replikin 5 conpositions. Previously, no strain-specific
chem cal structures were known with which to predict the strains that

woul d predom nate in coning influenza seasons, nor to devise annual

m xt ur es ofdenififitation pf trgs Bmlaiof peftisles wlae pravides fdihexamptee fisr theshar p i ncrease in
H3N2 Replikin concentration (1997 to 2000), the largest in H3N2's history,

and the r edgatian afimaladia anf @eovided nB@Rhrghis TolGRABAS VidchRctElapmyar e 10 | ast
seen in the high nortality H3N2 pandem c of 1968, and in the two high

mortality Rﬁlﬂ?@i:ﬁﬁplé&f pr&%ﬁéd B %el&&?iﬁc%&‘leéfnﬁféig fﬁ?ﬂf gf %%pgiﬁesﬁﬂélaée years,

together nmy be a warning of” comng epi egree of

conservati fo Rend. ] kin Sty bserved, whereby the jdentical
structure ‘@Q%&S‘ét%"ﬁ O?tlmfé%ro"%&gé g%/eégeﬁ)i%&&capﬁﬁdweﬁ%nﬁﬁ“dabsence of from
one tqQ 64 years, indicate that what was 15 previously thought to be change
due t raﬁ%%ﬁﬁgﬂﬁEgﬁpﬁﬁW®huﬁf amino acids in influenza proteins is nore

i kely to be change due to an organi zed 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 exanple in foot and

mout h di s @889 \RapisrepliggiionQs charlictéristit of vindlendedatertdif) bBdriaddvirtidesd f uncti onal
basis for Replikins' role in rapid replication is seen in the ‘increase in

rapi d replindahilipandies; bt noRtidty Los RRGERIEFRN e lickRch mheiteto be 25 bel at ed
to rapid replication in HW W found the RepliKin:concentration in the 39

sl ow gr ow igadiaNé hdsttebn SLdcAl ~Br ol T val ent in
early st agg iln ectsi gn, tsrgﬁggeh' gﬁ’gﬁ%\’i\é){é gﬁo%fa?ﬁ@(géévsie&gg %%li’é%{eﬁlati on in
t he rapi dl x- qrow igh-titre strapn,of HV (S, "Laj")(prevalent in late
st agdora v SFAveoR efifed Ve perBation, Rondie e sbiat Rsrtkinks Sichhe
| ati [ Repl i ki t [
retatt O”Sfﬁéfﬂiﬁmo or new r‘gasrg,fst(s) fgr%%{rgoping 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 Reptikin 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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replication. In the "replicating protein,” of tomato curl |eaf gemni virus
whi ch devastates tomato crops, the first 161 am no acids, the sequence
which has been shown to bind to DNA, was shown to contain five Replikins.
In mal aria, |egendary for rapid replication when trypanosones are rel eased
fromthe liver in 10 the tens of thousands from one trypanosone, nultiple,
novel , al nf@3$02] Wk aatoantified thigt lottki YR &pllikiiCédheQftrafia ettt of ound wi th
concentrations of up to 36 overlapping Replikins per 100 am no aci ds.

[0110] TherGMRHRIPERT PR aBi¥) Md Y FHdMiRinl Snfpobitibf BbrrdideWgi Mgr that 15

structure provides a stable invariant ‘target 'to attack and destroy or to

sti il at e MG SrEbRUGILErbR Kb Ao JRUR BY,L0:8 aske survival

mechani sm organi's ructures consérved. A varying

structure provid a jnconstant. target, which is ood strategy for
avoi di ng gtqggféa,smgfercﬁleZigtengwlap%g}aggeglﬂ%@s e ldateld Pta8d
specifically against the prior structure and thus 20 are ineffective

agai nst t HeelhpoqualitaivelyrtatheTatewfsenlisatiery i s used by influenza virus, for
exanple, so that a previous vaccine nay be quite ineffective against the
current virulent virus. 40 REPLI KINS AS STABLE TARGETS FOR TREATMENT
[0111] Both bacteria and H'V have both Replikin and non-Replikin am no

aci ds. | oI THeFirsiEACHUNG! basREOEREAKIRABI: 1B ARG BPlichtRl 88KA ih"
drug-resi stance from9% to 13% due to nutation, that is substitution of

non- Repl i k{ ] i d 1 Ak Si T i,kpn of HV
di scusgeld lg)rngé{? r? Qcaiﬁﬁh'bgg% gar%?glfl 5%@%%@%‘@%%‘[%1%%QL‘rfggcgp{gﬁ{e st{)]r ains' is

duetoast'h' we .have found that .Re

| ar, chani sm . However liki.n
str uct ur es g VRER I IR ES e DARITREE 2pd mEmbrine RLotERA FoBEeNT OB I FRD | ki
am no _aci ds gse,e al.so di scussion of foot_ and nouth disease. virus

conséfvat | GRUGHORSS higma cellgisuggpstsan iptegm] relationsfp rEfeiRapiikiss tict ures, as

opposed . : 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 relations.hip 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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10 to the non-Replikin structures are conserved and thus pfovide new
constant targets for treatnent. [0112] Certain structures too closely
related to survival functions apparently cannot change constantly. Because
an essential conponent of the Replikin 15 structure is histidine (h), which
I's knowfor its frequent binding to netal groups in redox enzynmes and
probabl e dweases fiftherteogy theedeol mearly eplignaicy orgardless of eetieype Hns hi st i di ne
structure renmains constant, this structure remains all the naxe attractive
a target fvitfo, desdntivfulliphin adfibedy iSdyedto A0 to efhcbQbiight gicairas pr ot eomi ¢ poi nt
of view, inventors construction of a tenplate base on the newy

det er m neqreitd ARNEP LS SANURIERil S the! AT LAS ARy OF a wide

cl ass of protelns ate onserved uctures a parti cul ar
ease in Replikin

function, __in this case. renlication. .EX | es of .the i,nc

concent ratalrdél?\(’d%rf’ﬁtes \9?5‘51@3{%8@ t8ftf’%s‘{§?“¥§§‘§%a¥%|m8{ﬁs1 APEIERRIN  H v, cancer
and tomato_leaf curl virys. 25 This newy recogni zed class of structures is
rel at®d t@llPWécﬂiﬁﬂﬁrWHnﬁ?ncF’éﬁi“ﬂuﬁlcqué veonly bgen wansfyard &heas di ver se
as yeast,  algae, plants, the gemni curl leaf tomato virus, HV and
cancer. [ OmmejtaRmplignantstate hukiemain quescemtar dompang, tovoerndreovi de new
quantitative 5 nethods to detect and control the process of replication,
whi ch i s distinguibheddrdnh ¢he raore\actied liferhredRfiingaeplatiig gaehwhichliogi cal

popul ation. The sharing of inmunol ogical specificity by diverse nmenbers of
the cl ass chaactel@BANith@imetadd ddnc@itfatibR b REMKIAN I Ko, Clued BAHE! | Oma and

rel ated cancer Replilns, suggests that B cells and their product

1 bodi e : A . o ) i
anguage. T EREL]RERAR i%aRep by R ol SHAE Rcltha il piGborgdil REDI" 1 00
cont Z(il! o n%asaﬁ&%‘lédﬁléhgﬂg{ ?aﬁbdhy%rartlg gg{d?lgsu\%hgr{ cotn?p%r tlocgﬂgnglgﬁi '18?;

kagvaf | hk

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 over the past 100 years, has provided a second functiénal
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, (A)HIN1, (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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such cancers of, but not limted to, the lung, brain, liver, soft-tissue,
salivary gl and, 15 nasopharynx, esophagus, stonmach, colon, rectum

‘gal | bl adder, breast, prostate, uterus, cervix, bladder, eye, forns of

mel anoma, | ynphoma, |eukem a, and ki dney. [0116] Replikins provide for: 1)
detection of pathogens by qualitative and quantitative determ nations of
Replikins; 2) treatnment and control of a broad range 20 of diseases in
which rapid repltication is key factor by targeting native Replikins and
by usi ng _s?@t%iW‘?;t Réﬂrqvv&dr%atégesgmw@,ssm camenBptignae dpe iythencr eased growt h
rates of algal and plant foods. [0117] The first Replikin sequence to be

i denti fi edreeppearanseodacleast ooe bpeRdis Rdplikin @mpokitiondrom1 o by i 64 Yearscer
protein, malignin, which was denonstrated to be enriched 42 ten-fold during

rapi«d anaenfitiiits disppegaidepplus the@hictinasbOnd sadid-spRufiERépllkivma) cel | s.
(Figure 2) Malignin is a 10KDa portion of the 250 KDa gl ycoprotein 10B,

whi ch yas iga *)@;;Ilﬁ’&)s' rmol&gbaag sir&lnléFE&ﬁ’c éﬁe%ihéf"s&’ﬂétﬁfé@%« 04 mawrpmtﬁst ona

mul tiforme (gliom) Hydrol ysi's and nass spectroscopy of malignin 5

reveal ed a n vaf | hkkndi de. | D NO :4), which
is ref errc‘é‘é‘? &Z‘th afrﬁsqﬂglvfoo;l&yrﬁg%m%+ G SRR HeﬂgﬁéFﬁa%ss t he

shorter ti de g]%_"ﬁLl hkk é lD , _both _of which Pparent ly are
- absent |n Wet"ﬁiﬁf’ﬁﬁ REYE 1"(5‘“?851‘1@3 for yacoings. JdsaecqBt sequence
ykagvaf | hkkndi de obt ai ned from rral i gnin by hydrolysis and nass

spect r onet FRAIFinsgmnindd N2 Repliidmcorsaatin (4A97 b)g'&ﬂ@ﬁ) 4@ fargestdad. -
F-1-63- Identifiednmass-Aytt Auto-
H3N2's history, and the reappearance of specific Replikin compositions that were

10 Iast seen in the high mortality H3N2 pandemic of 1968, and in the two higli
mortality epidefnics 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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zero axed. r M crowaved NPYd sushydrol ysis of s~seconas .30 seconds _,,
malignmo J i Piimobilized Guti oonbronmoace- 39>1-3383 _Oyka(g)tyl

cel l ul ose+ ~L01-55 4900ykagv(a)+ '22-6'93)''18S(y) kagvg(o D R X222- 7~5-
2~83(] ') kagvaf (1) -26:x:,4-11xR9 :. (a)gvafl hkk(n)>ir-'+ 5-7(g)vaf (1)Y4

Vone. o100 i s R RN O B AT AR

stage infection, to be one-sixth of the Replikin concentration in the rapidly-

growing high-titre strain of HIV (SI, "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 virus which
devastates 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 béeﬁ 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 vﬁrying 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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O7- 8X7917, (a)f1 (h) , 10-16$ 143(h)kkndideo? .+ vallV E | | 147 ; (k)kndi (d)

I'N, : 331245~ 2(k)ndid(e)! ,- . 43 [0118] When the 16-ner glioma Replikin
was synt hesized and injected as -a synthetic vaccine into rabbits, abundant
antimalignin anti body was produced. 5 (Bogoch et al., Cancer Detection and

Preventi on Su 402 (200 The concentration of antimalignin
anti body i #“%Pg-r |S MIEM@&E@TH%N Tquantitatively to the
survival of cancer patlents (Bogoch et al., Protides of Biological

Fl ui ds, - 31[0439} Bath baeesa pnd Hi‘liV\hanrbpttheplﬁahlagdmm-Rnplnlbnm dridse been
shown to be cytotoxic to.cancer cells at a concentration of picograns

(f ent onol aly HIV), fheexanaple alicre hhd beef Begahinefead in dnfgrestanbefremtdopn and
Prevention, 26 (Suppl. 1): 402 (2002). [0119] Studies carried out by the

i nventors ghEEEud %uﬁasm%a:%@ba%hb$bﬁdﬁR§%m SR8k e N the nor nal

heal t hy human genone. Consequently, a search r 15 origin and
possihle h %qﬂ f t y anal ysi s of
publ i ?Led géeigillljence Slg’f fvrg‘?rﬁsé%ir%glrﬁs 1%?“1)%99%5 tﬁ‘ggt eg 16-nmer gliona
Replikin s
systemto

COﬂSt [ucti nition proteonc

5&% L eey? g% 5?191 s&%[iﬁelﬁ gg gl(lﬁ t¢ a similar mecrhamsm ?—Y(? ever, 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 stt"uctures are conserved and thus ﬁrovide new constant targets

for treatment.

[0112] Certain structures too closely related to survival functions apparently
cannot change constantly. Because an eséential corﬁponent 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 refated 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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20 sequences of proteins of several different organisns, a new class of
~peptides, the Replikins, was identified. The present invention provides a
met hod for identifying nucleotide or am no acid sequences that include a

Repli kin sequence. The method is referred to herein as a

3 Dol it 1 eaRgRYatRih ARG (T ASeDEER00L e pf.SRO R JRBR cOmr | ses:

a peptide from?7 to about 50 am no aci east one

| ysi ne resi E t ' ten ami no acid residues froma second |ysine
resi due; (2t€*ﬁg%0‘ﬂfei§5ﬁﬁ{)§{éd(%%n§?ﬁ‘di ne residue; and (3) at |least 6% ysine

resi dues. (Replikin). These peptides or proteins constitute a new class of
peptides 44 in species including al gae, yeast, fungi, anoebae, bacteri a,
plant, virus and cancer proteins having replication, transformation, or
redox functlPbHY Repéilsindeneenpraien atdscontpmsitioh prividemendqiantibsiveoncent rat ed in
| arger "replicating' and "transforming' proteins (so designated by their

i nvest f gat ansgthodsde déiebd mmd 2pnigsldhepaces of RlplicRioR! RhRhAScerhldl RAHLENCES WEr e
found to be identical to the malignin 16-ner peptide. 45 Table 2: Exanpl es

of Repli ki BSrvivhl ¥ad 16 mhafée T Has Biolooh: X ' . | i ki n kagvaf | hkk
(SEQ ID No.: 1) SEQ I D Al gae: NO. 34CKI ﬁg%‘ﬂ’té'?égﬁ%r She AR | L 35(sole is

roliferakaj e St I.zasacchar omyces ponbeksf k khk 37Oryza
sat i vakkaygne |%Elog§gé%ﬁ%%le‘$§§ :&g{ﬁég 7 q?efsc%t{%%ﬁ”fﬁ?ﬁ%%ﬁom“%% With
rotei nhsi krel gi.i f.dk Eungi. |l socj.trate |yase I1Cl 1, Penicillium
Prar nef f ej kéﬁ%‘,‘?@n antlbor;.!lg for tﬁe giloma and related cancer Replikins, suggests that B
cells and their product antibodies may recognize Replikins by means of a similar

10 recognifion language.

[0115] Examples of peptide sequences of cancer Replikins or as containing a
- Replikin, ie, a horriologue of the glioma peptide, kagvaflhkk, may be found in
such canicers 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, Iymphoma, leukemia, and kidney.

[0116] Replikins provide fo;': 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

gnd 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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38DNA- dependent RNA pol ynerise 11, Diseul a dcstructivakl eedaaybr kk

390phi ostoma novo-ul m 1, RNA in Dutch el mdi seasekvil pl rgni kgi ffkh 40f ungus
Anoeba: 41Ent anpbeba i nvadens, histone H2BKkl il kgdl nkh -Bact eri a: 42Pri bosonal
protein replication factor, Helicobacter pyloriksvhaflk

Repl i cati opsa ' els ' nh. aureus. 10M/copl.asma .pqul noni c,
chronDsone%?gg%?égﬁﬁﬁﬁ%ggﬁ%?ﬁ%&ﬁ%@%&%@ﬁg&@@ hﬁﬁggéwﬁb%¥§w (gﬁﬁiator, L.
| egi onel | akvihf {.ql kk cillus raci.ski hl i svkk 91Baci |l | us

ant hr aci shy eb‘gﬁ‘ﬁﬁ ZS%@%‘@#‘} L MM@WF 280 Kpagiyeqpreteis 10B,

ant hr aci skkkki kdi ygkdal | h 94Baci | | us ant hraci skweki kgh 95Baci | | us

ant hr aci sk Rhows ispiatda viKe omblacyifr fromumembrases ofglickasiomssay | | i | new
knni gsdl i kk hav 97Baci | | us ant hraci sd dyagyl | dkngsdly- | k 98Baci Il us

ant hr aci shautifeuy (gijolaptealst $lydidolysidmbmassspehiadstayeof npligainf er akdhdf dgdk
45Ar abi dopsi s thaliana, cytoplasm c ribosomal knkgl kgkkah 46Ar abi dopsi s

thal i ama, BNealed adiaBerpepidy RljRines! YiaksdiNAhHae SERREDING 3 WRcRgsoci at ed
protein A [Miize streak virus] Kekkpskdei nrdiish
referred to herein as the glioma Replikin and which includes the shorter peptide,

kagvaflhkk (SEQ ID NO.: 1), both of which apparently are absent in the normal

human genome.

10 Table 1

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

Sequence

335 Microwaved
hydrolysis of 30 seconds
gl malignin
Hreer| immobilized
1 on bromoace-
tyl cellulose

Oyka(g)

#| (v)afthkkn(d)

(v)athkkn(d)
@m)
(h)kkndide()
= (0kndi(d)
ondid(e)
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11Bovi ne herpes virus 4, DNA replication proteinhkinitnggk 12Mel eagrid
berppesvirus 1, replication binding proteinhkdl yrllnk 47Feline

i mmunodefi ci encyhl kdykl vk 3Foot and Mout h Di sease (0)hkqgki vapvk 5H V Type
| kcf ncgkegh 7HI V Type 2kcwncgkegh 99Smal | Pox Virus (Vari ol a) khynnit wk
100Smal | Pox Virus (Variol a)kysqtgkeliih 101Small Pox Virus

(Vari ol a) hyddvri kndi vvsrck 102Smal | Pox Virus (Variola)hrfklildski 103Snal

Pox Virus | 9] @) ker ghnyyf ek 46 Tunor 48Rous sarcong, Vi rus

tyrosi ne- pt(ﬁﬁéj }%ﬂl ﬁg—‘s@w& #lioma Renlkinwanspmihesized gndainiestad@s dak k| r hek
50c-yes, colon cancer, malignant nel anomakkl rhdk 51v-srcC, avian

sar comakk| s¥ndhetis ¥gcainaintacabbits, abnndreirantimatignio metibady weasmreduckd.r hek
53Neur obl astoma RAS viral (v-ras) oncogenekqahel ak 54VPI (nmjor capsid

protein) [ Edgpelrendls, Cancep Dickection a@P@ﬁ&iﬁ&ﬂM@@%bbleEl\I)zlﬂoé gE002)HIReN
papi | | oamavirus type 71] khrpllglk 57v-erbB from AEV and c-erbkspnhvk

58v-fins (&@lckmativalof @EBNMIENY Slt6oaY & fehids if S50 hSs &fkg sfxB&REH flate
nmyel onpnocytic tunors)kni hl'ekk 60l'arge t-antigen 1 ol yormavi r us
Sp- Lkphl adgh abiesibely 46'H s o9 BhekFPAXRRAH o0 &b pASHAESL & dK
* Biological Fluids, 31:739-747 (1984). In vitro antimalignin antibodies have been
shown to be cytotoxic to cancer cells at a concentration of picograms (femtomolar)

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 scarch 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 located six to ten amino acid residues from a second
lysine residue; (2) at least on.‘.‘e histidine residue; and (3) at least 6% lysine

residues. (Replikin). These peptides or proteins constitute a new class of peptides
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62smal | t-antigen [Pol yomavirus spJd, kghrel kdk 63v-abl, nurine acute

| eukem akvpvlisptl kh 64Human T-cell |ynphotropic virus typo 2ksl || evdkdi sh
65c-kit, G tunors, small . cell |ung carcinomakagitinvkreyh 18Hepatitis
Chyppkpgci vpak Trans-66Transformnm ng protein nybKsgkhl gk

Form ng67Transform ng protein myc, Burkitt |ynphomakrregl khk

Pr ot ei ns: 65?&@91?%1“&{%818(#@&%%%&@“& ameshak dfacterikvplants 9Fnaaek @nedrng prot ei n
ras (teratocarci noma)kkkht vkk 70TRAF-associ at ed NE-kB acti vator

TANKk agk d hproteiirsiiRving replication,tiamgfopmatian, ohtddoy keckns! Reptiksfpeptidlesg protein D
(S. C)kygspkhrlik 73Papilloma virus type 11, transform ng

pr ot ei nkl khavedeas fdund 1d Bs edmientrdted DfaRer i &aﬁ%é;%SdZt-r&sﬂodn%?gsl kkgdhvkhyki rk
75Transform ng protein (axl (-))keklrdvnvdrhk 76Transform ng protein

ki ' j d : f [ kk
1,1 g bt e oot oon y ey - oo

Cel | 72Tra j: Dt i f r 7-11kekkkphi kk. Proteins:.8QBreast cancer antigen
NY- BR-%S 7 k?ﬁ‘ﬁ’g‘!ﬁ)‘%a ﬁ@i"ﬁ&%&fgi Y"Rées%b‘{“ﬁ"e‘g" ‘&F‘ﬁ&aB&{-ﬁ? makignip égﬂ“ef peptide;

(breast) khhpkdnli k 82" Aut oanti gen froma breast tunor'khkrkkfrgk 833 iom
Replikin (this study)kagvafl hkk 84Cvari an cancer anti genkhkrkkfrqgk 85EEL

| eukem akkkskkhkdk 86Prot ooncogene tyrosine-protein kinase
C- ABLEhksekpal prk

45




87Adenomat osi s pol yposi s col i kkkkpsr| kgdnek 88Gastric cancer transform ng
prot ei nkt kkgnrvspt nkvt h 89Transform ng protein (K-RAS 2B), | ungkhkeknskd
kkkkkksk [0121] Identification of an amino acid sequence as a Replikin or
as containing a Replikin, i.e., a honologue of the gliom peptide,

kagvafl hkk, requires that the three follow ng requirenents be net.

Accor di ng to the three point recognition 5 systemthe sequences have three
el enents: (1) at |east one lysine residue |located six to ten residues from
anot her lysine residue; (2) at |eastlabie:histidine residue; and (3) a
conposi t i on Bxamples aEReplHGAY ipsianiougorganismn - arionp: GibingRepligtipBetnkol 7 to
about 50 residues. 47 [0122] Dat ab&F8P Mebe searched using the National

Li brary of Medicine keyword "PubMed’ descriptor for protein sequences
cont ai ni ng Replli ki n w&@,es Over 4,000 protein sequendes were visually
exam ned for hofM§Fbgues. QELROFES prSers al | individual pr ot¢jns W thin each
group of PubMed-cl ass|fi eds ﬁ,;epigm,g;ans were visually scany aggthéaghpeptl des

neeting the thieestaboye- |'i3s|Rbizosk@menyEERBL S. AT 1 NT T eqUETLsq yrrency of
honol ogues was|observed i A7 [@zesva pepti des” as a whol e (1 ek N=953)1 and
in other pepti $les—notl desi gh3iech gergyisiac repliestion bindina roty fretgiifdk

transf or mat i on| BPei e ep| i caty %ﬁlﬂ%ﬁﬁ%}:ﬁﬁ%m f‘l d -l d“%ur opept| des"
(together 8504 (N=84p). HoyGHSlomanilth RN e ﬁrﬁ’ﬁ' by

significantly more frequent|fngis entlfled in large "repl ICcltI 5 protel ns, "

whi ch were i depdindebed as HayEntgodnireshabisdneiead function | ikiakihcat i on in
bacteri a al ga aRd-M-ruseb - Even _more surpri.si ng . was theé findi ng th t

Repl i kin’ honDJ%aéﬁrléhé becur't B gﬁl@%g ““Pfgm eliphacieadori (kete®0) i n 7% of
ﬂi

"cancer prote{ns” (N=401)yg Tronbba Gk Ng Vilpuass” (N=248) .
These results 15 sugg

est  t4hfacibihede @feaiity psidied. BEaperti es phfig@ncer

pat hogenesi s rggardl elss of%0 giafillus anthracis kihlisvkk
] 91 | Bacillus anthracis hvkkekeknk
92 | Bacillus anthracis khivkievk
93 | Bacillus anthracis kkkkikdiygkdallh
94 | Bacillus anthracis kwekikgh
95 | Bacillus anthracis kklgipppiepkkddith
96 | Bacillus anthracis hnryasnivesayllilnew-
knmiqsdlikk
97 | Bacillus anthracis havddyagylldkngsdly-
tnskk
98 | Bacillus anthracis hacrlkvqknapk
Plants: 44 | Arabidopsis thaliana, prolifera kdhdfdgdk
45 1 Arabidopsis thaliana, cytoplasmic ribosomal kmkgikqgkkah
46 | Arabidopsis thaliana, DNA binding protein kelssttqeksh
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 1mmunodeﬁc1ency hlkdyklvk
3 | Foot and Mouth Disease (0) hkgkivapvk
5 JHIV Type1 kefncgkegh
7 |HIV Type 2 kewncgkegh
99 | Small Pox Virus (Variola) khynnitwyk
100 | Small Pox Virus (Variola) kysqtgkeliih
101 { Small Pox Virus (Variola) hyddvrikndivvsrck
102 § Small Pox Virus (Variola) hriklildski
103 | Small Pox Virus (Variola) kerghnyyfek .
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type and suggest a role of viruses in carcinogenesis,

cells froma
replicating s

. €.

conver si on of

transforned al beit dormant state to a nore virulent actively

tate.

[0123] Honol ogues of the follow ng anino aci d sequence,

kagvaf |l hkk, as defined 20 by the three point recognition nethod, were

found in such_viruses or wiral peptides, as, but not linmted to,
adenovi rus, | ElEYirjus, & VELUETOTR S ppfiteqwienfivgeno- asspiiteked virug,
human i munodef'€Fency Vg USes JePabdet thaigntil iiSioma N | uenza| s,  mai Ze
streak virus,| herpes| Vi ris|v.shoulingahes pes virus, feline |wampodeficidncy
virus, foot ahd noutjh di Bepse, iy, weymag padrdreapEacceyi r US, I oUigldglr coma Vi|r us,
25 neur obl astpma RAS vi rﬁl N E%WSP&I(%MW&CUS si ndbisaeuman pagi | | oma
48 virus, nyej] ononodyti cot Lgrifg&? capgidprotein) Fobimavinipl | euke T}fn ‘z’kﬁ‘(T- cel |
| ynphot ropi ¢ yirus, {and 0P {HaminGafieidids ape iiyS- [0124] Reg hﬁﬁj ns are
present in such bactleri as7assebBlibm ARt mbit-e t ed t 0, Acet obafkghk 5
Achr ormobact er[ Acti rfonyc8s|v-ipefeliisactes, Al cal i genes, Art himbbecter,
Azot obact er, PBacill Us, Oe\)l:'rf‘ﬂ%fﬁ‘.'é W“‘“@Pﬁﬂ"‘ﬁ?"%ﬂ"’@‘%t ridike "-‘d:k
Corynebacterim  Erfwi ni g, | Sl b poapanan &, Lact obac'ﬁ & Haemoghi | us,
Fl avobacteriu Metfhy| ogzonast e MGQGHSspl, My cobact er i uliqhddr onomsgor a,
Mycopl asnma, | sserji a, dYofabldinsipe ablteddulenn®, Pseudononas, Rypdigliihum
Sal nonel | a, rratid, 1064Stiy Sitlorerh giw@wtﬁm ocossus, $Sesllegdighyces,
St rept ospor angi um  [St r efit c{}f&x e PP A 0% BPPSE pept i de CEHEECRnt horas.
[0125] Replikins arg presept 1 n such fungi as, but not I|i %k'égdwt 0,
Penicil lium Rbosetha—6eh t-one-1o —Hm—Mrcophycopht PhytophtHor a
i nfestans, 15 mﬁgdi a, gpe’frﬂg E’gﬁgﬁﬁ&igmmyf;@@ml ospori %ﬁ usarium
Hansenul a, Mimdteins: Haeci 480)Raselsted (AP Gindig,profelai zopus, Tor ul ppsiisih Tri chgder na
and Erysiphe.| [ 0126]] Rep®i kﬁmﬁomm@égé@émw@ﬁﬂ%@ch yeast |d&htvihyt not _
limted to, Sacchardnycey, mmrgmgmﬁﬁ‘”ﬁ‘%ml ng’ Crypl fgEus neoflor mas,
Schi zosaccharpnyces,| andy | Transforming protein D (5.C.) kygspkhrlik
73 | Papilloma virus type 11, transforming protein kikhitgkarfik
74 | Protein tryosine kinasc {(EC 2.7.1.112slk kgdhvkhykirk
75 | Transforming protein (axl(-)) keklrdvmvdrhk
76 | Transforming protein (N-myc) klqarqqqtikkieh
77 _| Fibroblast growth factor 4 (Kaposi sarconsa) 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) khhpkdntik
82 | "Autoantigen from a breast tumor' khkrkkfrgk
83 1 Glioma Replikin (this study) kagvafihkk
84 | Ovarian cancer antigen khkrkkfrgk
85 {EE L leukemia kickskkhkdk
86 { Proto-oncogene tyrosine-protein kinase C-ABLE hksekpalprk ,
87 | Adenomatosis polyposis coli kkkkpstlkgdnek
88 | Gastric cancer transforming protein ktkkgarvsptmkvth
89 | Transforming protein (K-RAS 2B),lung khkekmskdghkkkkklsk

[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.
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20 Oryza. 25 [0127] Replikins are present in algae such as, but not limted
to, Cal dophera, |Isolepisprolifera, Chondrus, Gacilaria, Gelidium

Caul erpa, Laurencia, C adophexa, Sargassum Penicillos, Halinmeda,

Lam naria, Fucus, Ascophyllum Undari, Rhodynenia, Macrocystis, Eucheunmm,
Ahnfeltia,_ and Pteroclasia. 49 [0128] Replikins are_present in anpeba such
as, but not0l1EZlPatakpsesowereseanshod psingithreNefinmabLibrary ebMed19198, adens) | _
Anpebi dae, Acant hanbeba and Naegleria. 5 [0129] Replikins are present in

pl ants suckeya®rd BRitbMist” desariptor dort prptedr sqichopseantaimihg Replikince, and nai ze.
AUXI LI ARY SPECI FI CATI ONS 10 [0130] To pernmit classification of subtypes of

Repl i ki ns, seqtiélicks. 0Dadr 40000 paotsinl de@tﬁdﬁcﬁl@é‘rbfviﬁﬂy ebsninddfot hembREI&.
"3-point-recognition” requirenents may be added: (a) on a structural

basi s, SUcﬁbqﬁénéeg‘ﬁf&l?%ﬂeﬁﬂgd&‘fFx‘b'iéiﬁs“&ﬁhiﬁfea k31t B POl Y1 ySines in

cancer cell ‘proteins ranstform ng protern (K-RAS 2B), |ung,

bl , L L -adj | zamn i ds i -lik
{aceptor s, Mok vissph et puRe ALk dR RGP arpase. tyrosi ne

ki nase or redox act‘%%lg"tf}/ as seen in Table 2. FUNCT|I ONAL DERI VATI VES [ 0131]
"Funct i onafCAHETRepts: egrent RecuRenrs f hasoleguga ¥@s PhelvaddreVisar e 20

fragments, variants, anal ogs, or chem cal derivatives of the Replikins,
whi ch r et apaptides” as g adrolex(1550) (N51953), andvin dthenpeptideginobdesignated aseactivity with
an anti body specific for the Replikin. A fragnment of the Replikin peptide
refers to msgcistededth noflighite transfbaation.or veplicativn seelphs Geainmrptids” made by
direct. chem cal synthesis, for exanple, using methods well known in the
art. An analdoSesopéptides! (tddethel 8.5%)TNR845). However, surprisingly,
10 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
i)eptides, 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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25 natural protein substantially simlar to either the entire protein or a
fragnment 50 thereof. Chem cal derivatives of a Replikin contain additional
chem cal noieties not nornmally a part of the peptide or: peptide fragnent.
[0132] As seen in Figure 2, during anaerobic respiration when the rate of
cell 5 replicati IS |ncreased malignin is enrlcheﬂ That , malignin
is found t SIMhENERENAEYICITGT V%rrbwesa?w ispikcermioy (ool APRIROPIcH col |
nunber and total nenbrane proteins, but is enriched as nuch as ten-fold in
concent r at Vus, and tomatmigaf yrt ingos at rest and reaching 30% of total nenbrane
protein. This clear denonstration of a marked increase in Replikin
concentration with glioma cell 10 replication points to, and is consistent
with, the presence of Replikins identified wth the 3-point recognition

met hod i n PRIRAPREp iXitkaié HF¥Bent HP$uch bacHYiLas, BaRldt ififed toVeX&tdbeaes, i fied in
such proteins as "Saccharomyces cerevisiaé replication binding protein"

i 26 st r 64K %%Eak*é%@?@%@mé@ ARl AR o o ©) 15

(kekkpskdei,nr di I|c tJ on- SSOCI ted ein of Staphyl ococcus
aur eus” (SPEP 'iobl Ba“iﬁ‘)‘s’ﬁ Eﬁfh&ﬁ?‘?@?e&uﬂein of
bovine herpes, virus 4" i) : hki nitnggk); and the "Mealigrid
her pes vi r B&winia, Eachieria,Jeqbpig] =b|1r¢610h§cﬂé% opl(l leyphacteriung)  (hkdl yr i | k) .
Previous studies of tomato |eaf curl gemni virus show that the regul ation
of virus abtimiéraenas MidoenspeaMycbbacitering, Mictinodisporagiyaoplasmaci ds 1- 160 of
the "replicating protein" of that virus to |eaf DNA and to ot her

repl i cati oNejsse@riac NocardlagProteas, Rbetidongondas, Risizobigh] SAmbhéli, Sépalaysi s of this
sequence showed that am no acids 1-163 of this "replicating protein”

cont ajgn fi . i naknyfl typh, (SEQ ID
o i | iR SreRaRE QU TR Syl

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, Cephélospon'um, 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, Chondrus, Gracilaria, Gelidium, Caulerpa, Laurencia,
Cladophexa, Sargassum, Penicillos, Halimeda, Laminaria, Fucus, Ascophyllum,

25 Undari, Rhodymenia, Macrocystis, Eucheuma, Ahnfeltia, and Pteroclasia.
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hpni gaaksst dvk, (SEQ ID NO. : 16) ksstdvkayndkdgdvl dh, and (SEQ ID NO. : 17)
kasal ni | rekapkdf vl gfh. [0133] Table 2 shows that Replikin-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 functi ons, the enrichment of the

Repl i ki n-containing glionma nmalignin concentration during anaerobic
replication, and the cytotoxicity of antimalignin at |ow concentrations

( pi cogr ans[138] Repliingiarepresent Jn amddbasucysss buttivalintited tdiatandehs are rel at ed
to central 10 respiratory survival functions, have been found | ess often

subj ect ed {ifcludi@g ERtahriicb itraddg), Aaheubidak) A:c@[ihaﬂ%bB@:ﬁd Nhégleriari no aci ds.

[0134] O particular interest, it was observed that at |east one Replikin
per 100 ami no acids was found to be present in the henaggl utinin proteins
of alnmobst 15 all of the individual strains of influenza viruses exam ned.

pr ot ons. ol PRERBHER o biaS "R REh K5 Byl By Il LhPRPIR D L enza

Vi rus, mflgenza B, H NL, H2N2, and H3N2, for each year that am no acid
sequence d¥PEAtaes; PZB1 e (1902-2001), are shown in Tables 3, 4, 5 and
6, below 2052 No OOOCOOoCoa O0O0O0O0O0O0O0O0OO0OO0Oaaa O as
aaa TO 0L O awQ 0O\ O\ 0, 0 O W00 00 OO0 CG a0 00 OO OO OO OQ.. TOO
0OONrn O; O, O, :
AUXILIARY SPECIFICATIONS
10 [0130] To permit classification of subtypes of Replikins, additional or

“auxiliary specifications” to the basic “3-point-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
atleast 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 o a non-

25 natural protein substantially simiiar to either the entire protein or a fragment
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0O 000 OalO~hnnrt -ZnrnN OOOTO0O 0" A 0, mMmmmma aT O
0 0000006 TO O ab, O TO-O ab aaaaaaarnaa 00
00 00 00 00 OO0 OO0 00 OO NI N-N~N~NI'NININI'N N1 O\ O a aaaaaaaaaa a e€l;
;cll MMrd4a MMMMMOC 00000000 OO0 ao ao 00 00 00 e e e

thereof. Chemical derivatives of a Replikin contain additional chemical moieties

000
00 00
ff f

not normally a part of the peptide or peptide fragment.

{0132] As seen in Figure 2, during anaerobic respiration when the rate of cell

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 (SEQID NO.: 9)

15 (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) (hkdlyrlimk). 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)

kfrinaknyfityph, (SEQ ID NO.: 14) knletpvnklfiricreth, (SEQ ID NO.: 15)
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MMMMMMMM_?nMqu\f 7VVVdAd d V NNC NNNNNNNN
aaaaaaaaaaa ao,a,a _aa NNNNN NNNNNO gaO 00 00 OOOO0OO
O0OO0OO0OO'~ UONoO 0z zas 495 Tv.yy ONNI A o mlp, ar
r~ Ax ,

hpniqaaksstdvk, (SEQ ID NO.: 16) ksstdvkaymdkdgdvidh, and (SEQ ID NO.:

17) kasalnilrekapkdfvigfh.

[0133] Table 2 shows that Replikin-containing proteins also are associated
5 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 4c¢-f), all suggest that the Replikins are related to central
10 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
15 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, HIN1, H2N2,

and H3N2, for each year that amino acid sequence data are available (1902-2001),

are shown in Tables 3, 4, 5 and 6, below.

20
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[0135] Both the concentration and type, i.e., conposition of Replikins
observed, were found to relate to the occurrence of influenza pandem cs and
epi dem cs. The concentration of Replikins in influenza viruses was exam ned
by visually scanning the hemaggl utinin am no acid sequences published in
the 5 National Library of Medicine "PubMed" data base for influenza strains
isolated world wide fromhuman and ani mal reservoirs year by year over the
past century, i e., 1900 to 2001. These Replikin concentrations (nunber of
Replikins per 180 amino acids, nean +/- SD) were then plotted for each
strain. 10 [013@] The concentration of Replikins was found to directly
relate to the é&ccurrence of influenza pandem cs and epi denics. The
concentration of Replikins found in influenza B hemaggl uti nin and
i nfluenza A str£|n HIN1, is shown in Figure 7, and the concentration of
Repl i ki ns foundoln t he tmo ot her common |nfluenza virus A strains, H2N2
and H3N2 is sho®n in Figure 8 (H2N2, H3N2). 15 The data in Figure 8 al so
denonstrate an @nerglng new strain of influenza virus as defined by its
constituent Replgi kins (H3N2(R)). [0137] Each influenza A strain has been
respon5|ble forgone pandem c: in 1918, 1957, and 1968, respectively. The
data in Figuresg7 and 8 show that at |east 20 one Replikin per 100 ani no
acids is p@esen% in each of the influenza hemagglutinin proteins of al
i sol at es og thegf our common influenza viruses exam ned, suggesting a
function f& Reglikins in the maintenance of survival Ievels of
replicatio I nEt he 1990s, during the decline of the H3N2 strain, there
were no Re I|k|§s in many isolates of H3N2, but a high concentration of
new Repl i kigns aﬁpeared in H3N2 25 isolates, which define the energence of
t he H3N2(Rg stréln 65 [0138] Several properties of Replikin concentration
are seen i%.FigGre 7 and Figure 8 to be common to all four influenza virus
strains. Ferst, Sthe concentration

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

Increase in number of new Replikin structures occurs in years of epidemics (underlined): eg. 1957 and 1965 an
Replikins per 100 amino acid residues). See Figure 8.

Overlapping Replikin sequences are listed separately.

3
4,
5
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is cyclic over the years, with a single cycle of rise and fall occurring
over a period 5 of two to thirty years. This rise and fall is consistent

wi th the known waxi ng and wani ng of individual influenza virus strain
predom nance by henaggl utinin and neuram nidase classification. Second,
peak Replikin concentrations of each influenza virus strain previously
shown to be responsible for a pandem c were observed to relate
specifically and indijvidually to each of the three years of the 10

pandem cs. For exanplle, for the pandem c of 1918, where the influenza virus
strain, HINl, was-shgwn to be responsible, a peak cogcentgjati on of the
Replikins in H N& i ndependently occurred (Pl); for §he p@lndem’ c of 1957,
where H2ZN2 egnerged gnd was shown to be responsible, a peak concentration
of the Repli @ ns in |H2ZN2 occurred (P2); and for the pandenic of 1968,
where H3N2 egerged and 15 was shown to be the cause of the pandenmic, a peak
concentratioft of thelReplikins in H3N2 occurred (P3). Thir@ in the years
i mredi ately fl’ol | owi ng each of the above three pandenics, tfe specific

Repl i ki n conqgentratl gn decreased markedly, perhaps reflect thg the broadly
di stributed |==rmun|ty generated in each case. Thus, this po$t-pandenic
decline is sgecific flor H N1 i mredi ately follow ng the 20 panhdenmic (P1) for
‘which it was respon5| ble, apd is,nqgt a general property of ﬁil strains at
the tinme. Ang ngreasq g}f Repl i |;‘|’} @oncentration in influenz& B repeatedly
occurred si mg tFneoudl ¢ wit® t he>decrease in Replikin conce& ration in
HIN1, e.g., k1 in. 1981 an®t E132 in 1976, both associated Wth influenza B
epi deni cs ha\ﬁi ng the |highest nortality. (Stuart-Harris, et %., Edwar d
Arnold Ltd. 1985)]. Fourth,@a secondary@peak concentrati @;n whi ch
exceeded the prEnmary |peak 66 i'ncrease in cBncentration, ocm-.gred 15 years
after each ofst e thrlee pandem cs, and this secondary peak ghas accorrpanl ed
by an epi demhc E15 ydgars after the 1918 pandem c in an H Mg epi dem ¢’ year

(El): eight ge@s aftler the 1957 pandernic in S
=
s
o
o
3 ] X
<@ o~ = ™~
a = o~ S.\ ‘\;-
& . . ™~ ~
o ) wy wy i vy W v W) w0
g |8 4 4 4984858 8§
g & d¢d
o] og] od Q| o0
2l Wl o WO W D
EREERE

(Peak in Figure 8: P3

kyvkqusiklatgmrovpekqtrglfgaiagfiengwegmidgwygfrh (SEQID NO. 274) 1975
kefsevegrigdlekyvedtkidlwsynaellvalengh (SEQ ID NO. 275)

hqn(s/e)(e/q)g(t/s)a(a/y)aad(Va)k-
-stqa/m)a(i/)d(q/e) /) (g/mkIvIn(r/s)vi(e/c)k (SEQ ID NO. 276)

hdvyrdealnorfgikgvelksgyk (SEQ ID NO. 263)
htidltdsemnkifertrk (SEQ ID NO, 264)
hqgiekefsevegriqdlekyvedtk (SEQ ID NO. 268)

kicnnphk (SEQ ID NO. 269)
hd(l,v)yrdealnnrfqik(g/q)ve(r/k)s(q/g)yk (SEQ ID NO. 271)
hgiekefsevegriqdlekyvedtk (SEQ ID NO. 272)
kyvedtkidlwsynaeilvalengh (SEQ ID NO. 273)
hed(g/q)f(q,r)nekwdlf{v,/i)er(s/t)k (SEQ ID NO. 277)

kfhgiek (SEQ ID NO. 265)
Kinrvikkinekfh (SEQ ID NO, 270)

kinekfh(g/qdick (SEQ ID NO. 266)
Kine(v/)iektnekéh (SEQ ID NO. 267)

o
[




and occurred seve
year (133).

an H2N2 'epidem c' year (132);
pandemic 5 in an H3N2 ' epi dem c'
concentrations of
Fifth, peaks of each strain's specific Replikin
appear to be associated wth declines in

Repl i ki

n years after the 1968

These secondary peak
specific Replikins may reflect

recovery of the strain.
concentration frequently
n concentration of one or

both other strains, suggesting conpetition between strains4or host sites.
Sixth, there is an apparent overall tendency for|the 10 Replgkin
concentration of each strain to decline over a period of 357%years (H2N2)

to 60 years (influenza B). This decline cannot bg ascribed ég t he influence
of vaccines because it was evident in the case pf influenzag B from 1901 to
1964, prior to common use of influenza vaccines| In the case of influenza

B, Replikin recovery fromthe decling g]
Repllkln concentration 15 dechbn&dcagalﬁﬁbéfﬁgen
This correlates with the Iom/EBCSD dence of infl
i sol ates. HI M Replikin concentgﬁatl on peaked in
together with the reappearance and preval ence of
peaked in 1996 coincidgntgxwgth an H M epi dem c.

- concentration al so dec r8d%bet ween 1997 and 200
HI M strains decreased in isolates obtained durin
Repli kins, recovery froma 35 year decline has n
and this correlates with die absence of H2N2 fro
H3N2, the Replikin concentration of nmany isolate
period from 1996 tq3;2000, but other H3N2 isol at
sharp increase’ |n§57mRepI|k|n concentration. Thi
of a substrain of ®H3N2, which is designated here
Figures 7 and 8 dennnstrate that frequently, a o
i ncrease i s observed before Replikin concentrati

1982

1977
7

htgkssvmrsdapidfensecitpngsipndkpfgavnkitygacpk (SEQ ID NO. 283)
htgkssvmrsdapidfensecitpngsipndkpfqnvok (SEQ ID NO. 284)

hpstdsdatslyvrasgrvtvstkrsqqgtvipk (SEQ ID NO. 285)
kyvedtkidiwsynaellvalengh (SEQ ID NO. 286)
kisks(v/y)iinkkkevlviwgih (SEQ ID NO. 292)

klsklsks(v/y)iinkkkeviviwgih (SEQ 1D NO. 291)

kinwitksgntypvinvtmpnndnfdklviwgvh (SEQ ID NO. 280)
kgnsypklsklsksyiinkkkevlviwgih (SEQ ID NO. 290)

htidltdsemnkifektrk (SEQ ID NO. 281)

kinrliektnekfhgtek (SEQ ID NO. 282)
kifertrkqlrenaedmgngefkiyh (SEQ ID NO. 287)

ksgstypvikvtmpnndnfdklyiwgvh (SEQ ID NO. 279)
krzsiksfisrinwlh (SEQ ID NO. 288)

htidltdsemnkkifertek (SEQ ID NO. 278)
hpvtigecpky(v/rikstk (SEQ ID NO. 289)

[~
Y

b occur afted 1965, but
1997 and 20 (Figure 7).
lenza B i n rgcent case

1978-1979 (kigure 7 )
t he HIN1 s!raln and t hen
(Flgurg 7) ;Iﬂ NI Replikin

D, 20 aAd the presence of

) these8 yeals. For H2N2

ht occuir ed H (Figure 8),
mrece |s§ates For

5 fell;ﬁo zek o during the
s shovigd aw§|gn|f|cant

i ndi cates #he emergence

n as HBN2(F§. [0139]

ne to tHree Fear 5 stepw se
bn r eaches aﬂpeak Thi s

D

Overlapping Replikin sequences are listed separately.
Increase in number of new Replikin structures occurs in years of epidemics (underlined) : eg. 19

- Influenza H3N2 was responsible for the human pandemic (global distribution) of 1968,
The first year that a given Replikin appears is indicated at the beginning of the series of years in vgu

of Replikins per 100 amuino acid residues). See Figure 8.

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

2.
3,
4.
3.




stepw se i ncrease proceeds the occurrence of an epidem c, which occurs
concurrently with the Replikin peak. Thus, the stepw se increase in
concentration of a particular strain is a signal that particular strain.is
the nost likely candidate to cause an epidem c.or pandernic. 10 [0140]
Currently, egl i kin concentration in the HSNZ_Q.R) strain of influenza virus
is i ncreas[(ﬁg | Bpthheconcenttpyion apd tygo)e., compesition of RepikiRS:yi ous peak
increases in H3N2 Replikin concentration are seen to have occurred in the
H3N2- basedobsstredewere foinditogdaiekd therasc@rencaiof mfluerzagiandémics andt ener ged; and
in the HBN2 15 based epidem cs of 1972 and 1975 (Figure 8). Each of these
pandeni c aagiderizh ATHE Eohcemttation 90 Replildak i ihfluds QFfscdBvat @kdrhiyied b | i ng, et
al., Am| Epidemolj 13(t):30-43 (1981). The rapid ascent in concentration
of the HIM(Rly SHRERESH HemAkalbitn BRNNG ﬁ?@g%qlﬁbﬁl%s Bﬂbﬂsﬁ%f@tﬁgo, therefore,

statistically “represents an"early wam ng of" an approaching severe epidemc
or pandem g;..,: - ! ur i n. Russi a | fgure 8, E4);
and’ e coivesiafhy Ebealy AR P 8RSV B Ratd R itiched RIS ! < Che

nost frequently.isqlated strain of inf]uenza virus rid wide. (Morbidity
ond Nor £ POy R FoRaR o sk esereih v e by Jeats b BePHTRE
50(48):1084-68 (Dec.7, 2001). 25 [0141] In each case of influenza virus
pandeni ¢ oke-epTdRI280hehhaze Parlikis comcatrgtians (nrnksrof Replildaeperdf0obser vat i on
of two of the same Replikins in a given hemagglutinin in a given isolate.
To what degmoam® dchis, mear-tfe SD¢ wefe themplotterkb filrickeinstrai®pr esent s nut ati ons versus
transfer from another animal or avian pool is unknown. In sone cases, each
year one or nore of the original Replilcin structures s is conserved, while
at the same tine, new Replikins energe. For exanple, in influenza virus B

hemaggy uti fi1R6] The/ EonBeRtdiich SPRYATIGENCRISHARE LdifRNF FE14E Lo the

occurrence of influenza pandemics and epidemics. The concentration of Replikins
found in influenza B hemagglutinin and influenza A strain, HIN1, is shown in
Figure 7, and the concentration of Replikins found in the two other common
influenza virus A strains, H2N2 and H3N2 is shown in Figure 8 (H2N2Z, H3N2).
15 The data in Figure 8 also demonstrate an emerging new strain of influenza virus as

defined by its constituent Replikins (HH3N2(R)).

f0137] 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, duning 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 1919 and 2001, whereas 26 Replikins came and went during the sane
period (sone recurred after several years absence). The di sappearance and
re- emergence years later of a particular Replikin structure suggests that
the Replikins 10 return from another virus host pool rather than through de
novo nutation. [0142] In the case of HINl Replikins, the two Replikins
present in the Pl peak associated with the 1918 pandem ¢ were not present
in the recovery EIl peak of 1933, which contains 12 new Repli ki ns.

Const ant | y[H8BkEevemdipRepttick oABeplikin torerntigion, araseen timBigoes? arghoi ce f or

vacci nes, either alone or in conbination. However, even recently appearing

Repl i ki ns Bigamrpiarte cogantaietoytiabinsinfliaize a58s sthaind; FILEAhE edncomtradiogquent | y
persi st and increase further for an additional one or nore years,

cul mi nat i N dyBlicoveP HeSfhfsvitR 2 sREERKCRRD, e 8RA ﬁﬁmc%mm[ybs«epw%ﬂsoqi ng both an

early warning and tine to vaccinate wth synthetic Repli kins ee for

exanplse, 2 [l e . s [ 7/ 4 he data in FI GURES
7 and 58 de?r%ljgjso 'It\J g’g{"lgyggﬁlsr Z’E}[S%rsé%z(?lf%lﬁg E#%%ﬁ&@éhghoyrb;rﬂg’g%%%‘?and
concentration of .a particyl ar Replikin in_ influenz prot ei.n sequences and
the occur r YAUBEf mﬂﬁ'ﬁé}@:]ﬁr@‘e ‘E’ﬁisﬂé‘ﬁipé@c’&?m?q’ﬁa IbéIZ‘ﬁ‘Z]éggIEEm’FHB%, anal ysi s
of the influenza virus hemaggl utinin protein sequence for the 69 presence
and concenBuERPBiiags clpesplicalipms Senond. neak Repltkin ¢precotratiqnsioftachienza  pandeni cs
and/ or epidemcs, as well as a target for influenza vaccine fornul ation.

[ 0144] Coninfleenzacirue ktrdie préviously showfitte bé nspafsitle fdragandenvicrege B: OF a t ot al
5 of 26 Replikins identified in this strain (Table 3), the follow ng ten

Repl i Ki ns gtiservept@fefité spedifRABY ¥nd il vidiLis tBedchAIf Mt R O ter OM _
1902-2001. Overl apping Replikin sequences are |listed separately. Lysines

The "5 poi PRemRsRb i, e R R TSR el ARG <t et W L
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
HINI, e.g., EB1 in 1951 and EB2 m 1976, both associated with influenza B

epidemics having the highest mortality. (Stuart-Harris, et al., Edward Amold Ltd.

25 (1985). Fourth, a secondary peak concentration, which exceeded the primary peak
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10 kshfanl kgtk (SEQ ID NO 105) kshfanl kgtktrgklcpk (SEQ I D NO. 106)
hekyggl nk (SEQ I D NO. 107) hekyggl nksk (SEQ I D NO. 108)

hekyggl nkskpyyt gehak (SEQ I D NO. 10) 15 hakai gncpi wk (SEQ I D NO. 110)
hakai gncpi wvkkt pl kl angtk (SEQ I D NO. 111) hakai gncpi wkt pl kl angt kyr ppak

(SEQ I D NO._112). hakai gncpi wkt angt kyrppakl | k (SEQ I D NO. 113) 20
{45 TabILERE i s Sr OB PR 1 s e e el Caraadl er
stability of the Replikin structures in influenza B hemaggl utinins

conpar ed withif s¢9prdary Resl Wrs dpsomparied by ememidemis: hbyedseaftertesiflsi bl e for any
pandemi c, and it appears not to have an aninmal or avian reservoirs.

( St uar t - Happidemae irpdn H1NdWepidendichpéad (E Lt eight yearddier (19857 pandmidth [ 0146]

I nfl uenza HLN1 Replikins: Only one Replikin

"hp(v/i)ti gadiNAvepidémts year(B2R)akd obSurRidQe et yehtd LY 1968 %arddpliat e for
whi ch sequences are available from 1918, when the strain Tirst appeared

and. cayised 4 BErTsRENGRIAIco e kS VERSe scb BN FReRMRecnlBbed - (1(VI 1)

i ndi cates that the amno 5 ac voor i e e sanme position in
LRI W T RN e N X e S
100 yeaPESGie REAINIbSARH6R) Gy RBFE 1aps s5onpivicR orBdseady o nunber
of new Replikin structures occurs in years of epidemcs 10 (Tables-3, 4, 5
and 6) andReplikiaicanesstrafiorhof aneros hothcbthertstrhinRepkgdsting compstitionat | on
- 5etween 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
i5 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 HIN1 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 H2N2 from recent isolates. For

H3NZ, 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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(Figures 7 and 8). [0147] Influenza H2N2 Replikins: |Influenza H2N2 was
responsi ble for the human pandem c of 1957. Three of the 20 Replikins
identified in that strain for 15 1957 were conserved in each of the H2N2 .
i sol ates avail able for exam nation on PubMed until 1995 (Table 5).

ha(k/ g/ m (g/n)i.l ekt hngk. (SEQ I.D,.NO. 232 ha(k/ g/ d/.n)j hngkl c(k/r)
(SEQ I D ."Pgi}%‘)Co%ﬁ’g%'ﬁ%wﬁ%é%‘t‘@%%%ts?ﬁ#@ﬁ%@ﬂfﬂq%%‘Wﬁ‘?ﬁh? Q ID No. 238)
20 [0148] However, in contrast_to HINI, only 13 additional Replikins have
been f ounwhich is-gegigngiedibaisinnas HINABS1. This paucity of appearance of new
Replikins <correlates with the decline in the concentration of the H2N2
Replikins and the appearance of H2N2 in isol ates over the years. (Figure
8). 25 71 [0149] Influenza H3N2 Replikins: Influenza H3N2 was responsibl e

for the hi0rB9] FigndsTiafd 8idehOffratdthaterddaphtiyk a dhe Wihede wapeared in 1968
di sappeared after 1977, but reappeared in the 1990s (Table 6). The only

-Replikin s : ] ' . _ :
hcd(g?q)f(%%%g “\%{ﬁ%\"ﬁ’?? er ?/e?(%rggeé\ﬁf‘gﬁg%éégg%@%%gd}eﬁa tealf'nThl%W and

per si st ed ‘it%; ough 1998. Thg mer.gence o tvve(ie\(glgl neﬁ{ hH3N2 Replikins in the
md 1990s {Fabre ) Pescat o\ﬁf(LPfF“f’?lg PhEr LG VYRR REBIF ki n concentrati on
at the sane tine é’Fi ure 8), .and with the prevalence of the H3N2 strain in
recent i sofodfedent g‘!\%’h@fe Replikinprak. (His,the stepwinedngrprssin Aencepiration|

Replikins fromsone of these isolates (Figure 8), this suggests the

ener gence @f2 particulirstains 8 sigsalthat partehixe Myain i0ths djosklikely eandidasgtd 2 show
that influenza epidem cs and pandem cs

cause an epidemic or pandemic.

&

10
[0140] Currently, Replikin conceniration in the HIN2(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 thé 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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correlate with the increased concentration of Replikins in influenza virus,
which is due to the reappearance of at |east one Replikin fromone to 59
years after its 15 di sappearance. Also, in the A strain only, there is an
energence of new strain- specific Replikin conpositions (Tables 4-6).

I ncrease in _Replikin.concentrgtion. by repetjtion of individual Replikins
within a S'FWST%' B&‘Sﬁeé‘aﬁ SPHELgRserygtion %f%'&cgfrtﬁq %ﬁ‘m"lﬁ'ﬁﬂl’t\i’éﬂﬂ’éaﬁ"lﬁﬂs, but is
seen in other organisns., 20 [0151] It has been believed that changes in the
activity ofeWpgaleidming givepisplate. £ whitilsgeee dha enargenge oba ey Renrbikinchanges i n
i nfluenza hemaggl utinins, which in turn are the products of substitutions

ef f ect ed byepwsents inutatmnp vershig/transfer fionoadthqrmoined sesvian poang i genic drift,
t hought to be due to the accurul ation of a series of point nmutations in

t he hemagghnltriown) IAB6ME Yhees, cath béar oAObE MBI 6F R bridinali RepkinGhrubtiges25 changes
are so great that genetic reassortnent is postulated to occur between the

72 Vi r415eSilonbURN WA aDR SHERIAS) ReplilihSbmerkOFRIRERAle, HA 2 Suggest s

that the change I1n activity o en Za strains, rather than

being rela 0 .non- cifi.c.sequence changes, are based upon, or relate
to the i nc?“gglg @?ﬁ?eﬁ{fﬁ%fl%%m’gﬁegép S Y§Eopstan e?ﬂ'ﬁsﬁ‘ivﬁ(g and
strain-spegific |Increas in the replication 5 assocjiated with epidemcs.
In additi oRetWerRl 24,2001, wﬁwﬁm%ﬁﬂ%W@tdW&ﬁSWo whi ch
sequence changes are due to "drift" or "shift", and which are due to
conser vat i Beflods(semeamreuirad pReaseveral yarsabdencelh pleatisappearaitieand at-a show t hat
the epidemc-related increase in Replikin concentration is not due to the
dupl i cat i oemedgerod yehisrigteRefd pactindayiteplikinagglué sugigssts thidt theReglikinko t he
reappearance 10 of at |east one Replikin conposition from1l to up to 59

year si@af t efethrhFrontl bS8 RE& pobl fdfhel thah AGodpISdd MIvAm@Btidh. t he emergence
of new strain-specific Replikin conpositions (Tables 3-6). Thus the

increase in Replikin concentration in the influenza B epidem cs of 1951
and 1977 are not associated with the

[0142] In the case of HIN1 Replikins, the two Replikins present in the P1
peak associated with the 1918 pandemic were not present in the recovery E1 peak
of 1933, which contains 12 new Replikins. Constantly conserved Replikins,

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 HINT1 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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energence of new Replikin conmpositions in the year of the epidem c but only
with 15 the reappearance of Replikin conpositions which had appeared in
previ ous years then disappeared (Table 3). In contrast, for the A strains,
in addition to the reappearance of previously disappeared virus Replikins,
new conposi tions appear (e.g. in HINL in the year of the epidemc of 1996,
in additi orPressuesandrconpsiration eERenliking pseyidess predistar lof indluen® new :
conpositions energed). Since the A strains only, not 20 influenza B, have
access to rpendénmesandion epadensios] asiwichas a &sget\for infuerizatvatdiye fomuulagaiyposi ti ons
probably derive from non-human host reservoirs rather than from nutations
of existing human Replikins which appear to bear no resenblance to the new
conpositions other than the basic requirenents of "3-point recognition”

(Tables 2- gbl44F®%ﬁoﬁh?kie%filﬁné‘ﬁat3{f5§%sceggLﬁgll"}étlnﬁ&Q/%@h‘?%f’! L B and the

fact that 2Z5 pandemn cs have been pro e three A strains only, but

not by.the ty a:Ds.. o 01 h. | S function of the.ability of the
human A st r‘g?'ﬁsﬁ e? g@%i@@@%%@ﬁﬁ“&?ﬁﬁ%%ﬂ%?@% tep elr%?ls-?’fﬁnan vi ral
reservoirs. (0152] Sone_Repl [ kins have, appeared in only one year,

di sappear ed” sﬁﬁH“ﬁS?ryﬁnﬂ%eé’ﬁﬁng‘gﬁeF@%@flPIIlhlcﬂ(BsZQ@lfS verdeppiig Repl i ki ns

di sappear fromone to up to 81 years, when the identical Replikin sequence
reappear s. Replikinesstinguices ace diptgd sepazatéiyo Lysinelsanddndidites aspiadbekl thpt toeen t hem
are conserved during the constant presence of particular Replikins over
many year s desnstimehornologp bbmesistaid withake *3poinf ebd@idiciy® St rai n-specific
Replikins: ten of influenza B, the single Replikin of 10 HM and the

singl e Repli ki RsifhnIkig88Q IBNO®EI(4)as for the reappearance of identical
Replikins after an absence. Despite the marked replacenent or substitution

oatsi QLT 1 B R Tut i i n Seauences., 1t uenza Ropl iKin
E;(Z%;)fjggeof ( P%F@Bﬁrﬁﬁétﬁtrgﬁ\ép r(sléb ﬂ?Ndaqu ysine (k) is rarel yr epl aced.
hekygglnk (SEQ ID NO. 107)
hekygglnksk (SEQ ID NO. 108)
hekygglnkskpyytgehak (SEQ ID NO. 10)
s hakaignepiwvk (SEQ ID NO. 110)
hakaigncpiwvvkktpiklangtk (SEQ ID NO. 111)
hakaignepiwvktplklangtkyrppak (SEQ ID NO. 112)

hakaigncpiwvktplklangtkyrppakilk (SEQ ID NO. 113)

C20 [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 (1985)).

25
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15 conservation are seen in the HM

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

bet ween 1918 and 2000, in die H3N2 Repli kin

"hed(g/ q)f(q,r)nekwdl f(v/i)er(s/t)k" (SEQ ID NO 277) constant between 1975
and 1998

Repl i ki n"hq ?%&ﬂ’}‘ﬁ?‘&%‘sﬁa’("&}% Qalyne {arbkia( a/ nya(i /1) d(a/g) ! (n/t) (g/ n)k
(I/v)n(r/szl 20 vi c)Vs I D NO. 276) which first appeared in 1975,

di sappear edPEAESCPIgEario(s/i ik hepresesbinandd | N iboofor Whide many ami no
acids were substituted, the basic Replikin structure of 2 Lysines, 6 to 10
resi dues apequencesaes iﬁaﬁa‘bldiﬁmm 1948, when thetrein R Ipysdriaridcaisdd thore than
approximately 50 am no acids, was conserved. 25 74 [0153] Totally random

substit uti pandeeuit df that ydae thioligh DEoX & HhDdmapd H3N2
Repl i ki ns, (pnor from 19)62 to 2001 mqa‘ri\}:‘lfﬁgg@lgm lgaéitrhm styence of 10

Replikén stkl n.,1993.0 mer Replikin
after an absle(r;lide* ?S L?ib%]eﬂaﬂtﬂgﬂrﬁg?ﬁ ntaiﬁ%?ff e‘?‘a’ﬁaf&r}m é@%é‘gg stitution,

the 5 constane ests an rl. rolled process, in the |east,
prot ect | on %ﬂ %ﬁg}h%% "Ehﬁp a%ﬁﬁta@ﬁaﬁsﬁ% efﬂ?é‘ilpfé’lh cfhaﬂed or bound in
sone way: | ysines gﬁerhaps bound to nucleic acids, and histidines, perhaps

bound to r&4erza By Fheteaesds differams Replikie strctiraninsiPsyeatsicoB¥ht r ol t hi s
conservation are at present unknown. 10 CONSERVATI ON OF REPLI KI N
STRUCTURES v§tsusserjly W different Replikilas in B0 yeatsufasflimnea Bisdstey@iblerd)ar e subj ect
to extensive natural nutation .was exam ned by scanning the protein

sequences @i inatiseus theifi@ibet 66new Rbgitin SAsbuirBd b dtusli if§B8H8 of EFilenicEM DV |,
where nutations in proteins of
10 (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)ilekthngklc(k/r) (SEQ ID NO. 233)

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

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

25
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15 these viruses have been well docunmented worl dw de for decades. Protein
sequences of FMDV isolates were visually exam ned for the presence of both
the entire Repliki'n and each of the conponent Replikin am no acid residues
observed in a particular Replikin. 20 [0155] Rather than being subject to
extensive substitution over tinme as occurs in neighboring amno acids, the
am no aci dd0149 énfluspze 3N Replikins:pinifluemzadd 3N tvas respansiblsfobgici t uted little
or not at all, that is the Replikin structure is conserved. 75 [0156] For
exanpl e, i rhutrdae ppdetrdc of V68, @ﬁvdﬁk@\ﬁkinsmialaoﬂa&eﬁtgpmdg disdppbfd D NO. @ 3)
"hkgki vapvk" was found to be conserved in 78% of the 236 isolates reported

in PubMed, afted]®ackutaeappearad irth¥as9dsqaast ' di vi dual
i sol ates as foll ows: hipg, 95.6% | yquQleg&)?g?ﬁﬂgg%émﬁﬂlsggb 4.1% ile,

90. 7% val, 9 9 2% ala. 7 % .and lys, 88.4%
The hi gh rﬁlgcﬁﬂﬁf:{%dngdé?\%’t%iz%%38%@5@‘23/@%‘3&6&Q“§Hﬁ(’m&i onal stability
of the.Replikin ruct nd .provi des constant targets for treatnent.
[0157]° Si niPRAISE rétéadﬁﬁ?anfmgﬁeggw 1998. Thasmergsars oktvelve newol at es of
HYV 10 for_its Re_El i kins, such as £SEQ ID NO.: 5) "kcfncgkegh" or (SEQID
‘NO.: 6) "k jos 1 theppigt 199Be(Trblerf} coselgtes BithGhe ingjeatkiowncgkegh” in H V
Type 2 (Table 2). Further exanples of sequence conservation were found in
the HV t aReplikiocendentrationch thesanSHihd (idie 8), aad withhhd pekalbiglofidsy gr kk, "
wherein the key |ysine and histaidine am no acids are conserved. (See

Tabl e 7) 1BI3N2kb@in iffirédehbisbiites SRtHRNMAh GRIGRALN At ARapfsrARs6F MEd 1 n pl ants,
for exanple in wheat, such as in wheat ubiguitin activating enzyne E (SEQ

| D NOs. 61%efiliflds fromht6mBRRkHickd f%ﬁlagég (gfggl%%)gggkﬁgg%ygntﬂsgpg@g&io le target

for stinmulation of plant growt cri exanpl es of

consejyati g ALAuB&H HINGES).

[01 50] Figures 1 and 2 show that influenza epidemics and pandemics
corfe[ate 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 turn
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 Changcs are so great that genetic reassortment is postulated to occur between the
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20 constant presence of malignin in successive generations, over ten years
of tissue culture of gliom cells, and by the constancy of affinity of the
glioma Replikin for antimalignin antibody isolated by imunoadsorption
from8,090 human sera from the U S., UK , Europe and Asia (e.g., Figure 5

and U S PoRil ofnden B lun il 9L, Slanlar v, conseryal pon ves

observed in trans-activator protei V. Tat
(trans-actj,ator r ot el are.early RNA binding proteins_ regulating

| enti viral &lﬂ%ﬁé’l‘?ﬁ'ﬁfti’”(ﬁ’ﬁa&fﬁﬁ@z@iﬁﬂﬁﬁwsaﬁ@eﬁmgﬁﬁgye]é@ﬁﬁbmt s in the
life cycle of all known lentivirases, such as the human i mmunodefi ci ency
viruses (HReGAfic spayence changes, gecchased upamabr rebatr fodhoincrpassdaioncentratiomct s by
binding to the trans 5 activating response sequence (TAR) RNA el enrent and

acti vat es of dragrespepificdeplikivistand sirain-speddfio incbh R ¢R tHeaeplidatioh t he LTR
pronoter. HV cannot replicate without tat, but the chem cal basis of this

has been umsoeiund with dpiRntibsy ThatidibbRRE Bat %Pé@ﬁ&?nefdrfam csfife 102 resi dues,
we have found a Replikin that is associat gd W t rapi d eSI Ication in

ot her or gag AP o T=0 ) | fy b0 S, likin.is 10

"hcl vcf ggkiglb%?gl%orﬁﬁmﬁ I ﬂ F g&c%ﬂng%o# %g‘?\%tot ﬁ%ﬁ ?’hisgﬁﬁe%‘ﬁ Yé‘.“ﬁﬁ x5y present in
ever H V otein. Sone tat am.no acids are supstjituted frequently, as
shovm¥| in q%agt%ec%?e Aol YR I eSEY G H@Wﬁﬁn%gﬁ}e t%@of”otﬁ?tsql i nedyup

bel ow t he post,, fr egljen .amno, acid (Table 7), the percentage of
conser vat | U SPidemigeelatedingrenseainRepiikin qoppentration iseptdiegiogheygr kk”) . These
substitutions have appeared for nmost of 15 the individual am no acids.
However , t#plication efsixisting Replikins pefi hemaggiutininglnit dsduenitthes rappearaiep! i ki n
sequence, which define the Replikin structure, are conserved 100%in the
sequelfice; ot lessoreRdptilin atposition EMD o §) HSWHRER afier Bt her amino  aci ds,
both within and outside the Replikin, none occurs on these key histidine
am no aci ddisapp@arance, 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 to non-human animal and avian reservoirs, totally new

compositions probably derive from non-human host reservoirs rather than from

mutations of existing human Replikins which appear to bear no 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;'iemics have been produced by the three A strains only, but not by the B strain,
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[0160] As shown in Table 7, it is not the case that |ysines are not
substituted in the tat protein am no acid sequence. Fromthe left side of
the table, the very first lysine in the i medi ate nei ghboring sequence,
but outside the Replikin sequence, and the second lysine (k) in the

sequence i de t Re n t 25 " nthat it is not essential
for the ReE?‘?’RW %’r#?a‘fb’ﬂﬁ O‘E?tgﬁﬁﬂl?’ﬁtysﬁ@? ﬁ‘f‘%”e@ Styaing toe"&ﬁeém TS  However,
the 3rd, 4th and 5th IyS|nes and the one histidine, in parentheses, which
t oget her sBe P@ﬁ"?%l’%‘}ﬂqs {rom Ben-humeg wiralzpservoélser substituted. Thus, these
key am no acid sequences are 100% conserved. As observed in the case of

the influenza virus Replikins, random substitution would not permt this 5
sel ective substituti on and sel ecti ve non-substitution to occur due to

chance. 78[013R] Sonfe Kepltiind hive appitddMAhlyMefea dishppeandt adduppt ami no acid
in the first 117 different isolates of HHV tat protein as reported in

135 SR S ISR 2

Subst it ut S é‘ﬂ%g&@l&%%cﬁ%é@ﬁm&#qﬁ%dge%@%]amv YRR 7,

h rwp |l 1 i sInss
a pammo acids, and t}\;e spaces bctween them, are conserved dunng the constant

presence of particular Replikins over many years, as shown in Tables 23-6for the
following strain-specific Replikins: fen of influenza B, the single Replikin of

10 HIN1, 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 Réplikin"hp(v/i)tigeCpkyv(r/k)(s/t)(tfa)k,f' (SEQ
ID NO. 135) constant between 1918 and 2000, in the H3N2 Replikin
“hed(g/f(q,r)nekwdlf(v/ijer(s/t)k" (SEQ ID NO. 277) constant between 1975 and
1998 and in the H3N2
Replikin"hqn(s/e)(e/q)g(t/s)g(a/y)aad(V/q)kstq(a/n)a(i/)d(q/e)I(n/t)(g/n)k,(/v)n(1/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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Va f p q[0161] The conservation of the Replikin structure suggests
that the Replikin structure has a specific survival function for the HV:
virus which nmust be 30 preserved and conserved, and cannot be sacrificed to
the virus 'defense' maneuver of amno acid substitution crested to avoid

anti body a er'attgck.' These 'defense' functions, t hough al so
essenti al , E@égﬁg‘?taulé@Hg@?é“b%“fq?ntwq‘gp‘?t&emg@W%Fw‘?‘iﬁ@tﬂ?ﬁﬁ of HV
replication. 35 [0162] Further conservati on was observed in_different

i sol at es oHINIlng &H3NZReplikins! natifiosm 1902801 kcinfloepeadivhePenistemeno. 5) or
"kvyl awpahk"” (SEQ ID NO 6) in HV Type | and "kewncgkegh" (SEQ ID NO 7)

in HV Typef R R¢flikiBjtrutheed) nghthe adappairarce s €993041 a0l 9 10l Sarey Bdplikin FA1VD and
H V Replikins 79 suggests that conservation al so observed in the Replikins

of i nfl uenzfecrRanbidacO8f 7Hycats. FeMRr hanPd 1 ARESth Yypfof $iBsttutfaDibeki ns. Thi's
conservati on makes them a constant and reliable tarted for either

destrugctio I .1l i ki r

i1 Uehz e, oty SRR 8 Doty LORTRplcets, BER hSled potiEflaf S bl ) i,
or stimulation. [0164], Sim|ar. a ovi ded.i n exanples found in viruses

Thetuding. kit RepotrestopeR i g ocd Bl SrobRl i P ER W of

conservation_in Replikins_ suggest that conservation is a general property

of viral RBghans beynd feyuckaicacids prdjhistidingse peshrpsrhouad s respisderyZ8ePX el i abl e

target for destruction or stinulation, conservation of Replikin structures
occurs in phzyntes. Thomeehanispiseyhicincantmh thiptanseyatidRept iakpresent

unknown.
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 FMDYV isolates 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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are conserved and provide a reliable target for stinulation. Exanples of
conserved Replikins in wheat plants ubiquitin activating enzyne E include:.
E3 hkdrltkkvvdi arevakvdvpeyrrh (SEQ ID NO. 614) 15 E2

hker | dr kvvdvar evakvevpsyrrh (SEQ I D NO. 615)

El

- hker | drkvv rs 0 i, ar t

conservati ggﬁff@\lﬁé %?%H@Eéh :ﬂﬁﬁtggfd EF%? gﬁg&% ﬁ%’cl]'-ggé#? Eﬁﬂmﬂﬁ (EEReIBWneat :
ubiquitin i yabing enzyne i s .conserved.. . ith the HV tat 20
protein, s%ﬁst ?{)[ h’t‘ﬁqgﬂgpvi(f %%%%JS%G@WQQ‘?%ﬁ?%fW?236%013‘“) adj acent to
the Replikin variant forms in wheat ubiquitin activating enzyne E are
conmon. Th&SPORIE] incPylivieds andieach agune acid Meas found to b comepied in imdedduat t ur e,
however, do not vary whereas the "unessential' k that is only 5 am no
aci ds (fr otsoldtes dsifoldawsk hisn93.6%; Iyef 99.8% glnAABGj ys)t8dcll % H0e, SOTY4; RAPLI KI N
ANTI BODI ES [0166] An anti-Replikin antibody is an anti body against a

Repli ki n. Dast;am, aNBi%s; pRe bR, 31275 4bH dhe $ysa8S 9%S WHedidh RS Kin cl ass
unity. An anti-Replikin antibody response has been quantified by

i Munoads ogatgdeRAO] sRbdEs @Rk gagna'g i o i %lmp ' mal i gni n
(see Methods in U S.‘%atent #5r, 86 %‘830%%&@%%:}1 pr o%dgﬁ'?%n of
anti mal i gni i ihdstration to rabbits of the synthetic
ver si on of %@%&@%%m%éb@?%%smgg%guence was derived from malignin,
absent carbohydrate or other groups, has established rigorously that this
peptide alone is an epitope, that is, provides a sufficient basis for this
i nmune 10 resg}ons_e, (Figure 3). The 16-ner peptide produced both IgMand |IgG
forms of tHYS7hSimierdy; seanencarpmpeymationamay fooud inntifferentisolates ofHIV ncr eased i n
concentration in serumin 37%of 79 cases in the U S and Asia of
hepat 1t i s BratsReplikinsrsuph as (SEQED NO- §) “kefeghegh? 6r ¢SEQ1TDacOi: 6, | ong
before the usual observance of |iver cancer,

“kvylawvpahk™ in HIV Type 1 and (SEQ ID NO.: 7) “kewncgkegh” in HIV Type

2 (Table 2). Further examples of sequence conservation were found in the HIV tat

proteins, such as (SEQ ID NO.: 613) “hclvcqukglgisy‘grkk,” wherein the key

lysine and histaidine amino acids are conserved. (See Table 7)

i5
[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 gliorma Replikin for
antimalignin antibody isolated by immunoadsorption from 8,090 human sera from

the U.S., UK., Europe 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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whi ch devel ops about fifteen to twenty-five years after infection. Rel evant
to both 15 infectious hepatitis and H V infections, transfornmed cells may
be one formof safe haven for the virus: prolonging cell life and avoi di ng
virus eviction, so that the virus remains inaccessible to anti-viral

treatnent. ; u gﬂg‘k ' | . | KinSw:shi nul at.es the i mune
systemto "%%é%?e]gg E@éﬁﬁf odl gg%é‘%} h‘g’@"é‘?{:ay’%%‘ﬂ@e I?l aeiltl:l ; r‘%é‘%?l de
vaccines b on.the.particular influenza virus Replikin or group of

Repl i ki ns g%@%’r’\‘x‘&&e‘{%‘dﬂg@fﬂ?ﬁ%ffpu"&o S Prgtely aERmgcessaty CApPaneRis 1 g‘ﬁi od

provi de protection against the particular strain of influenza nost |ikely
to cause amfoexch Al knewa lentivisasgspguch am the hnmesdmmunodeficiencyrvirsasr gi ng
strain or re-energing strain For exanple, analysis of the 25 influenza

vi rus hema gk iTat is atminscriptivngl regajaen peotein that yaaby bimdingto-tyeradsy basi s, 81
provi des data which are useful in formulating a specifically targeted

i nfl uenza avtadhg eeshérise sBfienySE@AR) RNASlsHER b 80Fated dansiphiognal ysi s may
be conducted on a region-by-region basis or at any desired tine period, so

that strai REHAGRY M gioﬂgaﬁgnf ﬁ'&ﬁ?ﬂ@%’ﬁ%?iﬁn&t@f Q%ottrgﬁic\ﬁﬁr\l/ﬁcﬁ@n be

detected and specifically target ccines for each region can be

fornmul at ed, .| A. 168 rent | vacci f | ati ons are changed
twi ce year Faff ﬂe}lltfh}léﬁ%%cg g%ﬁa‘%“%\h&?ﬁ??&%%eﬁ%ﬁﬁ%%?ﬁ@ f or nul ati ons
are based on ser (S)':JF?rgi §a| 10 evi dence of the nost current preponderance of
i nfl uenza YT9RGecediom 87 to L0Zregidyes, wehaye Ewnde Replikinghatds asseciatgdwithor i or ¢ o

the present invention there has been no correlation of influenza virus
strai n spe&apid ©phieativs imethar engemisme e Thhamiosicid sehuense ofithieReplikid isi nf | uenza
epi dem cs or pandem cs. 15 [0169] The observations of specific Replikins
and t heir Coohodgithpidisypnki.t In fifct,wenfoand iar tids Replilén Bpreyeayindssryt he fir st
specific quantitative early chem cal correl ates of
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 "hclvefqkkglgisygrkk™). 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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i nfl uenza pandem cs and epi dem cs and provides for production and tinely
. admnistration of influenza vaccines tailored specifically to treat the
preval ent energing or re-emerging strain of influenza virus in a

particular region of the 20 world. By anal yzing the protein sequences of

i sol ates Offreghémiyd HReveh the HAZ4n %hd gﬁflgﬁiﬁgkﬁgy%@etonghﬂﬁﬁﬁg%mi nin protein

sequence, for theé presence, concentratl _ r~-conservation of

Pt her mor SR HSS@E Buibh g uRP BASR G RAM R Bisfite g afes Al ©
significangl kﬁssiged g% ad 'nisterina an influenza peptide vaccine based
on the 25 é%f’i 56 <e B ARERASY segusReet e 0 romsamerh gdebssFved vt to be on

the rise in virus 82 isolates over a given tine period, such as about one
to about t KrREofyheinduerzg virgs Repliking, rarddoresubstititiore wosldaiobperofit thise i nvent i on
may include a single Replikinpeptide sequence or may include a plurality
of Repfi ki melsetijeabstgutioncingdaeleative noni-sabktitei@Rtodceisdustes shadse. Pref erably,

t he peptide vaccine is based on Replikin sequence(s) shown to be
increasing in concentration over a given tinme. period and conserved for at

| east that period of tinme. However, a vaccine nmay include a conserved
Repl i kin peptide(s) in conbination with a new Replikin(s) peptide or may
be based on new Replikin peptide sequences. The Replikin 10 peptides can be
synt hesi zed by any nethod, including chem cal synthesis or reconbi nant
gene technol ogy, and may include non-Replikin sequences, although vaccines
based on peptides containing only Replikin sequences are preferred.
Preferably, vaccine conpositions of the invention also contain a
pharmaceutically acceptable carrier and/or adjuvant. 15 [0171] The

i nfl uenza vaccines of the present invention can be adm nistered al one or
in conbination with antiviral drugs, such as gancyclovir; interferon,;

i nterl eukin; _
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M2 inhibitors, such as, amantadine, rimantadi ne; neuram ni dase inhibitors,
such as zanamvir and oseltamvir; and the like, as well as with

conbi nations of antiviral 20 drugs. REPLIKIN DECOYS I N MALARI A [0172]

Anal ysis of the primary structure of a Plasnodium farciparurn malaria
antigen |located at the nerozoite surface and/or within the parasitophorous

vacuol e 83 revealed that this organi sm |ike influenza virus, also contains
nuner ous Replikins (Table 8). ﬁg ) here are several differences
bet ween the observation of Repl i ki nable, PI asnodi um f al ci parum and

fl di f al
several par ot Kokl CoRRe %é?i‘ﬁf‘"@ ansirypos amane e iF G IERR] o " these
decoy str ucfiu eé%“b'é?\‘??ﬁﬂ a{ﬂﬁﬁfﬁﬂeé’sﬁp?rﬁq inPubMedgues,” but |ack the
histidiner %ql‘dé §7esq109f gﬁ%ms Jéb B 55id UCt Y 65 RPECLT IsCall V. 1of NESE geffecoys

contai n manyeibihs residues "apart '1n overl apping ashl on, simlar
to the true mal arl a recogni ns but vmthout histidine residues.. It is

bel i eved t hainbl&ds (decoy str uckurelikmxi M zes the chances: thqt an

anti-mal arial antibody or other 10 agent will bind to the relatively |ess

i nportant si.r r an he | yghnes, 41 - €.: he ReRl hki B, decoys,
rg}t)her thani{tggﬁgyrlg‘]f@ﬁn gt é K X&P}% gjregeln§ &ngReE'IBi anh(ﬂtrugture,
such as Rele kins in respiratory enzynes, which could result in

dest ruct i onPHPWATE th ??‘BM@“ bstiytionsahserved Lor cach awring agidiabovery, wi th

specificity for Replikin structures, mght attach to the Replikin decoy
structure, B5 Icefiving tohel truk IRepli ki m structUre hegmins untouched. [0173]
Ther ef ore, mnt W ®Repl i kiln kreat nenth of nmpl ari av requires two phases (dual
treatnment):yi) pselimnary treat mant wrth prateolytic enzynes that cleave
the Replikin decoys, persiitting ssafe passage’ of the specific
anti-Replikgn treatnent; 20 andyii) attackl ng malaria Replikins either with
speci fic anyi bodi es or by cel lul ar

a
f
p
q

[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 "kvylawvpabk" (SEQ ID NO.

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

f0163] The high rate of conservation observed in FMVD and HIV Replikins
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i mmuni ty engendered by synthetic malaria Replikin vaccines or by organic
means targeting the malaria Replikins. 84 REPETI TI ON AND OVERLAPPI NG OF
REPLI KIN STRUCTURES [0174] Another difference seen in Plasnodi um
falciparumis a frequent repetition of individual Replikin structures

Wi thin a sj | i ' ryed ] nf za.Virus.
Repetiti ong%&o@%ﬁéo Séh?eg@ %anér‘?sﬁﬁvggﬁn ﬁg?@ﬁﬁﬁpﬁgf\f{i@g@&g%gﬁ@ﬁeﬁs Repl i ki ns,
and (b) by _repetition of, a rtion .a Replikin seqyence within another
Repl i ki n sgéﬁ%ﬁ%@mmﬁ]"“ ﬁg‘?ﬂtl\lkH‘Ss ﬂg‘?ﬁ qopseryationmpakes EWNELA ¢S ARk Repl i ki n
structures observed in influenza virus isolates and Pl asnodi um fal ci parum
i s a mar kedidrelighla tasied formithendesapetion, forexample byasingspesifi;Benliking ar i al
proteins, e.g., there are nine overlapping Replikins in the 39 ami no acid
sequence o$uc8EQfoinfliRnz3 FMYReqi HIM vaccmenasitihstedtédofor theBiodal 00 ani no
acids); and 15 overlapping Replikins in the 41 amno acids of SEQ ID NO

467 (Repl i Replilee efiinbiitiopn = 36. 6/ 100 am no acids). Both of t-hese
over |l appi ng Replikin structures occur in blood stage trophozoites 15 and

schi zonts. In contrast, influenza virus Replikins are nore scattered
t hroughout the protein and the maxi num Replikin concentration is about

s al so ol IS BBt olbi Py TR Kihes LA about 3. 1/ 100
he. Repl | IMSeEa SBAEE LY TGS, SPET ek FRrsq P -Dah BoReRIR  or i ng.
protein, ktkkgnrvsptnkvth (SEQ ID NO 88), and in transformng protein P21
B (K- RAS 28)zgeft thay aeniseriakion isskgrylerak kidperty SPdral Beplikingand thesmaking7] The
rel ationship of higher Replikin concentration to rapid replication is
10 Replikins a constant and reliable target for destruction or stimulation, 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  hkerldikvvdvarevakvevpsyrrh (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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al so confirnmed by analysis of HV isolates. It was found that the
slowgromwing lowtiter strain of HV (NSI, "Bru,"” which is prevalent in
early stage HHV infection) has a Replikin concentration of 1.1 (+/- 1.6)
Repli kins per 100 amino 5 acids, whereas the rapidly-growing high titer
strain of HV (S 1, "Lai", ' | V. LN |ate stage H V infection)
has a Replikin concentrati mﬁé\%ﬁgﬂiﬁﬁiﬁbm@pl | Kins per 100 am no acid
residues. [0178] The high concentration of overlapping Replikins in -

mal aria, i H6GbARanReghkinantibady i¢ amamtibodiiagainsta Replikins Patongotin t he

| egendary high and rapid replicating ability of nalaria organisns. The

mul titude Beplikieahtimdies glsRepprioki Replikin ciadsamity. Alnsmti-Bupdikirdesibady opport uni ty
for the organismto flood and confuse the inmune system of its host. and

t her eby maxdsporie hhdlbeen qanatdicd bgtimilimondseffion v shedantialighia made and
per petuated, |eaving key malaria antigens unharned. 15 [0179] As in the

case of in 05 % &@b\@uzéﬁﬁm :@L@n%{eﬁfa% 6. & MEhNES SRR T a;lt "

X
Repli ki n struct ound 1Tt aria organi smcan provi

effective ns, of .evept i.ng..and/ or.,. treati ng | aria. Macci.nati on agai nst
mal aria ca gantég?ﬁdé@g%o %’ltlg%#g]ﬁlfl@g’?# K Jb‘u’n‘%@&% %ﬁa%{aﬁto&t ng one or a
m xture of Repljkin, 20 structures gbserved in Plasnpdi umfal ciparum

Fur t her mor &RgSicivisrsinnef the,l Grmerpeptide mere rqanencearrsieniyehemt ed and

adm ni stered for passive imunity or nmalaria detection 86 [0180] Table 8
provi des amaligninggbsernsearbehydrita onothieugronpd, hapestablisReligorouslstguthisces. |t
shoul d be noted that this list is not neant to be conplete. D fferent

i sol at es operitile atomg dgdrsepitopsy) thead i, provides et bidinfos thiviimoes. 87 Table 8

—_D

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 fifieen to twenty-five years afier infection. Relevant to both

15 infectious hepatitis and HIV infections, transformed cé:lls 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 cytotoxic 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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Mal aria Replikins a) Primary structure of a Plasnodi um fal ci parum mal ari a
antigen |ocated at the nerozoite surface and within the parasitophorous
vacuole a) i) DECOYS. (C Termnal)
keeeekekekekekeekekeekekeekekekeekekekeekeeekk (SEQ I D NO. 293), or

keeeekekekpi@@@@@da@ﬂﬁ&kﬁeh@éfﬁhﬁ?&%ﬁﬁ&%@é&%&;bﬁhk@%@feﬁ%@@gﬂ%94), or

keeeekekekekekeekekeekekekeekekeekekee 5), or
keecekekek [ i kinS: kkl i kal kkni.esi gnkk (SEQ I D NO.
297)  hkkl V%ngﬂﬁaé‘g%eﬁﬁ?nﬂ%%ﬁs@%ﬁﬁ‘éﬁb‘% ml?mwi‘rwn&g% PRANO. 299)

hkkl i kal k (SEQ | D NO. .300) katysfvnt kkkii sl ksgghkk (SEQ I D NO. 301)

oty vt KPR ERARO S BE R BYIEr e piciad 59 0 Al SREBBEIN ( SEG | D NO
303) ht yv&&&kapsdpqca di keeckel i kek (SEQ I D NO. 304) kiislksgghk (SEQ ID
NO.  305) fexané prepn treugbeutithe worldem baxlgu@tedom)spedikikdliyptatgatpdvset i kl i h ( SEQ
I D NO. 307) kkfeplkngnvsetiklih (SEQ ID NO. 308) kngnvsetiklih (SEQ ID
NO. 309) kadcinegflrchéh (egioR chibbl@radibted. kvkki gvt | kkf epl kngnvseti kl i hl gnkdkkh

(SEQ I D NO. 311)
hl iyl mksynpl I'l scvkknmm kenvdyi gngnl f kel mngkat ysf vnt kkkii sl k (SEQ I D NO.

312)

INFLUENZA
[0168] Currently, vaccine formulations are changedrtwice yearly at international
WI-IO anid 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 influenza virus strain specific amino acid sequence changes with

occurrence 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 a 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. Fuﬁhermore, the severity of such outbreaks of influenza can be
significantly lessened by administering an influenza peptide vaccine based on the

25 Replikin sequences found to be most abundant or shown to be on the rise in virus .

82




hl i yknksynpl I | scvkknmmm kenvdyi gngnl f1 cel mmgkat ysfvntk (SEQ I D NO. 313)
hl i yknksynpl I I scvkkmmmi kenvdyi gngnl fl cel nngk (SEQ | D NO. 314)

hl i yknk'synpl | | scvkkmmm kenvdyi gkngnl f k (SEQ I'D NO. 315)

hl i yknksynpl I I scvkkrmm k (SEQ I D NO. 316)

ksannsanngkk kh 317)

kknnaeenkn v n gs %ﬁ‘%l yﬁ%@% E’lgllgéﬂi é nilt%%é%géo ®U§§%§3 ycall\‘lso

knl vnf | gshkkl i kal kkni esi gnkkh (SEQ I D NO. 319) kkli kal kkni esi gnkkh (SEQ I D
NO. 320) klikal kkni esi gnkkh (SEQ I D NO. 321) kkniesignkkh (SEQ I D NO.
322) kniegsignkkh (SEQ ID NO. 323) knnaeenknlvnflgsh (SEQ I D NO 324)

kkl i kal kkn[Qalg bk faflyterre peptids Voo of Sxsinvertionmaaysnkinie asinglehk (SEQ 1 D NO
326) knnaeenknl vnflgsh (SEQ ID NO. 327) Kkl ikal kkni esi gnkkgghkk (SEQ I D
NO. 328) Replkkigpeptidk feepbioegnusaytindtidde plakGty 6f RPlikaP&puerdcagnvset i kl i h ( SEQ
| D NO. 330) klihlgnkdkk (SEQ I D NO. 331) 88 ksannsanngkknnaeenkni vnfl gsh

( SEQ 1D NQobsaBaji ik kifrneserWis ¢fthing S PrelepkiSdy | the PEAHd3 I3dcidkisibkllolni esi gnkkh
(SEQ I D NO. 334) kal kkni esi gnkkh (SEQ ID NO. 335) kkni esi gnkkh (SEQ I D

NO “336)  KebIiie kaudideld) stdvh t&ﬂéﬂﬁ&%&:ﬁéﬁ%hﬁ%dﬂ%o%@r givadfikk (SEQ 1D NG

338)

period and conserved for at least that period of time. However, a vaccine may
include a conserved Replikin peptidé(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 contaiﬁ a pharmaceutically

acceptable carrier and/or adjuvant.

15
[0171] The influenza vaccines of the presént 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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kkkiisl ksqgh (SEQ ID NO 339) kkiislksqgh (SEQ ID NO 340) kkni esi gnkkh
(SEQ I D NO. 341) kniesignkkh (SEQ ID NO. 342)

ht yvkgkkapsdpgcadi keeckel | kek (SEQ I D NO. 343) htyvkgkkapsdpgcadi keeckel | k
(SEQ 1D NO 344 ) Db)"liver stage antigen-3" gene="LSA-3" Replikins

henvl saal e L Qi Ky: 5 .. o

kenvvttil e%/‘gglt%?gﬁe%g @y tL'E ?rghliﬁﬁﬂé’ellﬂéeéﬁﬁl %‘%ay?g%%fsé@ow%@&qeg%epglggﬁ '

hyl qgnkekf SEO 1 D NQ 347 hy| ekf skeknnnvi evt nkaekkgnvqvt nkt ekt t k
(SEQ I D Noﬁ(%’iﬁ) ﬁ‘%ﬁ%’&'\rﬁé‘i{? éﬁ?@ﬁ?ﬁﬁ%\fﬁ%ﬂ%;ﬁmm FRRYMQAdknnk (SEQ I D

NO. 349) yl gankekf skel imnvi evt nkaekkgnvgvt nkt ekt t kvdknnkvpkkrrtgk (SEQ I D
NO. 350) ﬁw@gﬁk%lm\ﬁl@vw%ﬂmg miznsisolatesd Kaneapiple: r t gksk ( SEQ

I D NO 351) hvdevnkyvgki dkevdkevskal eskndvt nvl kgngdf f skvknf vkkyk (SEQ I D

NO. 352) HRleadmodion fldipien dhetaink atesd pestiah Replitay iéfaltekiofheldin 6SEQ | D NO.
353) hvdevnkyvgki dkevdkevskal eskndvt nvl kgnqdf f sk (SEQ I D NO. 354)

hvdevnky v gkReid kil ieoogk al ko gbchp virkctlral-tdrthin MPabdwrihce of lysine
hvdevnkyvqgki dkevdkevskal esk (SEQ I D NO 356) hvdevnkyvgki dkevdkevsk (SEQ I D

15, 557, A SRR IR B AR S0 10
o) SR SRR 15 bl PSR i 520 1© 10
to the true malar.ia récognins 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
Replikin 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 synthetic malaria Replikin vaccines or by organic means

targeting the malaria Replikins.
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kkkl ekkveegvsgl kkh (SEQ I D NO 364) kkl ekkveegvsgl kkh (SEQ I D NO. 365)
kl ekkveegvsgl kkh (SEQ I D NO. 366) kkveegvsgl kkh (SEQ I D NO. 367)
kveegvsgl kkh (SEQ I D NO. 368)

hvegnvyvdvdvpankdgf | gi | neaggl kenf f nl edvf ksesdvi t veei kdepvgk (SEQ I D NO

369) hi kgl eed @ Erpaedng ANTY g%r@@s#ggﬂﬁ@l SEQ I D NO.

370) hi kgl eeddl eevddl kgsi | dm kgdnel gdndkesl edv ?%% . 371)

hi kgl eeddl S NO. 372 .

hi kgl eeddl géefv@g %él.e %‘ﬁ %“?%%59?#% ‘;5%3P ‘Wﬁ%‘&d%%ﬁﬂ%eéf BREHS Kt r kkagr pk
(SEQ I D NO._ .37 tI devvel kdyeedki, ek (SEQ I D NO. 375) kkl eevhel k ( SEQ
ID N0 376Pf ‘HQF‘%%‘&%@FR ki stqtpeRwithnasing RPTQé@lm wb@ha@é@pz;mwve@EQ | D 'NO.
378) kkei ekdhfek (SEQ I D NO. 379) 89 kdhfek (SEQ ID NO 380) kfeeeaeeikh
( SEQ | D NOvithgniluenya yguk RRerstifipmang osanr bade) shatingeflypine cesidies Repl i ki ns:
kdgdt kct | ecaggkkci khksdhnhksdhnhksdpnhkkknnnnnk (SEQ I D NO 382)

kdgdt kTt | ebelyaii Biejdilkins) land i diynbyesitipn bR & posioRolf @ RNplikia&yuence within
kdgdt kct | ecaggkkci khksdhnhksdhnhksdpnhk (SEQ I D No. 384)

kdgdt ket | eaagbdkdpliRinsfadgs.dhnhk (SEQ I D NO. 385)
kdgdt kct | ecaqgkkeci khksdhnhk (SEQ I D NO. 386) kdgdtkct!| ecaggkkci khk (SEQ I D

NO. 387)

[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 malarial 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 struc-:tureS 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 muitiples 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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kdgdt kct | ecaqgkk (SEQ I D NO 388) kdgdtkctlecaqgk (SEQ I D NO. 389)

kci gaecnykecgegkcvwdgi h (SEQ I D NO. 390) kecgegkcvwdgi h (SEQ I D NO. 391)
hi eckcnndyvl t nryecepknkct sl edtnk (SEQ I D NO. "392) d) Bl ood stage
trophozoites and schizonts Replikins:

ksdhnhksdh s pindyesaianits g@ @K&mmﬁ(&éﬁ&n’@ &?9 o rajidreplication is

ksdhnhksdhnhksdhnhksdpnhkkknmni |l ¢ (SEQ | D

ksdhnhksdh nmmk ( SEQ
ID NO 396?1% %Eﬂn{nﬁnéhnn%‘%@g‘ ﬁﬁ%’%@@%lﬁ@ %’5‘?‘? H@E@ %%Egllr?kasi%%nhk (SEQ I'D
NO. 398) - 399 kdnks Q I D NO. 400)
ksdpnhk (S g@?‘b@]&f% ggil Rlﬁdl%'é%rg{zﬁ nk (SEQ I D NO |
402) hsl yaI ggn h%%kvknekdqnel kﬁa&%glk%%ﬁfohﬁxg 409
hsl yal ggne ‘(OSE@ eplikipyperdflemirekdgnei k ( SEQ
| D NO. 405) hkl enl eemjk (SEQ I D NO. 406) khfddntnegk (SEQ ID NO. 407) :
Kt Se0; | nlcoennickeddekh (SEQ | D NGT 410 ket hKi (S 1D RO A1)

ssgi | nkeennkkedde . ni hi .
hi kkkegi di giekaléfER1dtsthkd HINV Znfection) has a Replikin concentration of 6.8 (+/- 2.7)

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 malaria also
provides an opportunity for the organism (o 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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kkmat ckl wdnkgnei tknih (SEQ I D NO. 413 ) kkgi gwni | kkma ckl wdnkgnei t kni h
(SEQ I D NO. 414 ) kekkdsnenrkkkgkedkknpnkl kki eyt nki t hf f kaknnkggnnvt h ( SEQ
| D NO 415) kkdsnenr kkkgkedkknpnkl kki eyt nki t hf f kaknnkggnnvth (SEQ | D NO.
416) kdsnenr kkkgkedkknpnkl kki eyt nki t hf f kaknnkggnnvth (SEQ I D NO. 417)

giedkknpni Ep] Contt B bk S Ao it i gt R i
Eﬁgﬁirﬁﬂr | SReNR S b aéﬁ)ﬁ%ﬁﬁ%%@é%%? N%bégo%plcte. Different

kki eyt nki thflf kaknnkgqgnnvth (SEQ ID NO. 422) ki eyt nki t hf f kaknnkggnnvt h ( SEQ
| D NO.  423yolagsof thaosgamsay By ¢enfainsthyr RopNjon stypatyures.

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)

hknnedi kndnskdi kndnskdi kndnskdi k (SEQ I D NO. 428)

hknnedi kndnskdi kndnskdi kndnsk (SEQ I D NO. 429) hknnedi kndnskdi kndnskdi k
(SEQ I D NO 430) hknnedil mdnskdi kndnsk (SEQ I D NO. 431) hknnedi kndnskdi k
(SEQ I D NO. 432) hknnedik (SEQ I D NO 433)

kkyddl gnkyni | nkl knsl eekneel kkyh (SEQ | D NO. 434)

kyddl gnkyni | nkl | rnsl eekneel kkyh (SEQ I D NO. 435)
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kyni i nkl knsl eekneel kkyh (SEQ I D NO 436) Kkl knsl eekneel kkyh (SEQ I D NO.

437) knsl eekneel kkyh (SEQ I D NO. 438) kneel kkyh (SEQ I D NO. 439)

hmgnngdi nenvyni kpgef keeeeedi snvntkk (SEQ | D NO. 440) knsnel krindnffklh
~(SEQ I D NO. 441) kpcl ykkcki sgcl ykkcki sgvwwenpvkdt f nt yer nnvl nski enni eki ph
(SEQ I D NO. 442) hinneytnl npkncl | ykneenyndnni kdyi nsmmf kk (SEQ | D NO. 443)
hi nneyt nknpkncl | ykneenyndnni kdyi nsmimf k (SEQ | D NO. 444) hinneyt nknpkncl | yk
(SEQ I D NO. 445) knktngskgvkgeyekkjghipgh (SEQ I D NO. 446)

kt nqskgvkgqu%hlﬁqi&g i SEQ | D NO. 447) kgvkgeyekkket ngh (SEQ | D NO. 448)

kgeyekkket nkscec kkksss (GSEQ 1D NO
450)  k gﬁ:g@% I @E% ﬁ@ﬁﬁ?{} TeadnE 5 Q1o
kks)sssni\(iﬁ °FB§N3rYQF§%“ aily &% rgumch 4?@15@ )

hi m ksgnyt neg)slgscecs#ékkssssnk (SEQ ID NO 455) him ksgrryt negnkscecsykkk
(SEQ I D NO, ksgnyt negnkscecsykk (SEQ I D NO. 457)
hi m ksgrryt(%aﬁlklye@ésyk (SEQ ID NO. 458)
kpl akl r kr ekeegekekehokekephich dekickeelajikdckekbkhelteeekk (SEQNTY BBQ293), BO.  459)
kr ekt gi nkt kseeekpivkakelindekelgiekékierlbkiledek elveikeitacKkSE S EQ INGIO ABA), or
kt gi nkt ky ekgdekickeltikek@keltdek ekekedkekockittedie dkSE Rk (BEQOPDAGD) 295), or
keeeekekek (SEQ ID NO. 296)

ii) ReplikinS:
Hkklikalkkniesiqnkk (SEQ ID NO. 297)
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)
katysfvntkkkiislksqgh (SEQ ID NO. 303) ;
htyvkgkkapsdpqca dikeeckellkek (SEQ ID NO. 304)
kiislksqghk (SEQ ID NO. 305)
kkkkfeplkngnvsetiklih (SEQ ID NO. 306)
kkkfeplkngnvsetiklih (SEQ ID NO. 307)
kkfeplkngnvsetiklih (SEQ ID NO. 308)
kngnvsetiklih (SEQ ID NO. 309)
klihlgnkdkk (SEQ ID NO. 310)
kvkkigvtlkkfeplkngnvsetiklihlgnkdkkh (SEQ ID NO. 311)
hliyknksynplilscvkkmnmlkenvdyigngnlikelmngkatysfintkkkiisik (SEQ ID NO. 312)
hliyknksynplllscvkkmnmlkenvdyiqnqnlfkelmngkatysfvntk (SEQ ID NO. 313)
hliyknksynplllscvkkmnmlkenvdyigngnifkelmngk (SEQ ID NO. 314)
hliyknksynplliscvkkmnmlkenvdyigkngnifk (SEQ ID NO. 315)
hliyknksynpliiscvkkmnmlk (SEQ ID NO. 316)
ksannsanngkknnaeemknlvnflgshkklikalkkniesignkkh (SEQ ID NO. 317)
kknnaeemknivnflgshkklikalkkniesiqnkkh (SEQ ID NO. 318)
knlvnflgshkklikalkkniesignkkh (SEQ ID NO. 319)
kklikalkkniesignkkh (SEQ ID NO. 320)
kiikalkkniesignkkh (SEQ ID NO. 321)
kkniesignkkh (SEQ ID NO. 322)
kniesiqnkkh (SEQ ID NO. 323)
knnaeemknivnflgsh (SEQ ID NO. 324)
kklikalkkniesignkkqghkk (SEQ ID NO. 325)
kknnaeemknlvnflgshk (SEQ ID NO. 326)
knnaeemknlvnflgsh (SEQ ID NO. 327)
klikatkkniesignkkqghkk (SEQ ID NO. 328)
kvkkigvtlkkfeplkngnvsetiklih (SEQ ID NO. 329)
kngnvsetiklih (SEQ ID NO. 330)
klihlgnkdkk (SEQ ID NO. 331)
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kpl akl r kr ekt gi nkt kyer gdvi i dnt ei gkiiirdyhetlnvh (SEQ I D NO 462)
kpl akl r kr ekt gi nkt kyergdviidnteigkiiirdyh (SEQ I D NO 463)

kl rkr ekt gi nkt kyergdviidnteiqgkiiirdyh (SEQ | D-NO. 464)

kr ekt gi nkt kyergdviidnteigkiiirdyh (SEQ I D NO 465)

kt gi nkt ky ekgpiusandgitiengéanikniehflysk SHEQ) MY NG 33466) |
kkdkekkkds Rieirakstdsial asiidennsBQkbakDeyinki th (SEQ 1D NO. 467)

kdkekkkds npriaibgkamiakr s i yssaki th (SEQ I'D NO. 468)

kekkkdsnen glki&glﬂh% 3| :f(j]k:arh (SEQ I BONO 3539)

kkkdsnenr k I"'th (SEQ ID 47

kkdsnenrkk%‘&ggﬁt nﬂ |e NO 471)

kdsnenr kkk @e 5 (?I 3 472)

kkkgkedkkn SEQ | D NO. 473) kquedkknpndnkl kki eytnkith
(SEQ I D NO qghk ﬁR) kki eytnkith (SEQ ID NO. 475) 91

kedkknpndnklpmﬂfsagla QﬂiD é4pb NO. 476) kknpndnkl kki eytnkith (SEQ I D NO
477)  knpnlkkesiqikih (BEQUD NGEF D NO. 478) ki kkieytnkith (SFQ I D NO 479)
kki eyt nki t kni¢SHEQKBISRQ IDIS0) 34XK)i eyt nkith (SEQ I D NO. 481)

hgqi ki edvnh@fmkgl{kapmquad‘lc&ekeﬂﬂték @mmmfjt@b( (SEQ I'D NO. 482)

hgqi ki edvnhg#okiike Kodanadeiedimg ©. 8 | D NO. 483)
hgqi ki edvnnenf nneq nkyndeekmjl sksk (SEQ ID NO 484)

hgqi ki edvn 485)

e
kenvvttilekveettaesvttfsnileeigentitndtieekleelh (SEQ ID NO. 346)
hylqgmkekfskek (SEQ ID NO. 347)
hylggmkekfskeknnnvievtnkaekkgnvqvtnktekttk (SEQ ID NO. 348)
hylggmkekfskeknnnvievtnkaekkgnvqvinktekttkvdknnk (SEQ ID NO. 349)
hylggmkekfskeknnnvievinkaekkgnvqvinktekttkvdknnkvpkkrrtgk (SEQ ID NO. 350)
hylqgmkekfskelmnnvievtnkaekkgnvqvinktekttkvdknnkvpkkrrtqksk (SEQ ID NO. 351)
hvdevmkyvqkidkevdkevskaleskndvinvikqngdffskvknfvkkyk (SEQ ID NO. 352)
hvdevmkyvgkidkevdkevskaleskndvtnvlkqnqdffskvknfvkk (SEQ ID NO. 353)
hvdevmkyvqkidkevdkevskaleskndvinvlkqngdffsk (SEQ ID NO. 354)
hvdevmkyvgkidkevdkevskaleskndvtavik (SEQ ID NO. 355)
hvdevmkyvqkidkevdkevskalesk (SEQ ID NO. 356)
hvdevmkyvgkidkevdkevsk (SEQ ID NO. 357)
hvdevmkyvgkidkevdk (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)
kkklekkveegvsglkkh (SEQ ID NO. 364)
kklekkveegvsglkkh (SEQ ID NO. 365)
kiekkveegvsglkkh (SEQ ID NO. 366)
kkveegvsglkkh (SEQ ID NO. 367)
kveegvsglkkh (SEQ ID NO.368)
hveqnvyvdvdvpamkdqﬂg1lncagglkemffnledvfksesdv1tvee1kdepvqk {SEQ ID NO. 369)
hikgleeddleevddikgsildmlkgdmelgdmdkesledvttklgerveslk (SEQ ID NO. 370)
hikgleeddleevddikgsildmlkgdmelgdmdkesiedvitk (SEQ ID NO. 371) '
hikgleeddleevddikgsildmlkgdmelgdmdk (SEQ ID NO. 372)
hikgleeddleevddlkgsildmik (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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kyddl gnkyni | nkl knsl eekneel kkyh (SEQ I D NO. 487) kyni |l nkl knsl eckneel kkyh
(SEQ I D NO. 488) klknsl eekneel kkyh (SEQ ED NO. 489) knsl eekneel kkyh ( SEQ
I D NO. 490) kneel kkyh (SEQ 1D NO. 491)

hmgnnqgdi nenvyni kpgef | ceeeeedi snvnt kkcddi geni k ( SEQ H) NO 492)

ktnlyniym kokfdk d@RQmeNG8Y) cdvirknsnel krindnffklh (SEQ I D NO. 493)

knsnel kri n@fdebdebikh(SEQIDINDR81494) krindnffklh (SEQ 11D NO.  495)

hi nneyt nknpkncl | ykneenmyndnni kdyi nstmf kk (SEQ I D NO. 496)

hi nneyt nkngy 03l EQ,E NF? 497) Wmeyt nknpkncl | yk
(SEQ ID i - F& ph (SEQ I D NO
499) kcmOk ﬁ&ﬁ@n:;g ki enni eki ph
(SEQ JID ) 502)

kt ngskgvkg : @Mkﬁéﬂ ngh (SEQ | D NO. 504)
kgeyekkket K@git @ qglﬂ(%@kSQtyéyksdhnhk (SEQIDNO 385)

kti eki nkskk Cl*b?élﬂ%}g&k@k‘d%ﬂhlﬂﬂ(dsﬁqzmﬂwy%@dw i dnt ei gkiirdyh (SEQ H NO
506) - ki nkkégiikdtleedqikkalkipt ¢NEQ I BIQ. §8MKt kyer gdvi i dnt ei gki i rdyh (SEQ I D NO.
507) kpl akigdtReeletmjghk ($5@ MOANG.i 388y ei gki i rdyh (SEQ I D NO. 508)

hi nl ksqmyt H@@ﬂtdﬂ% RYSEQIDISOKIAY) (SEQ I D NO. 509)

ki rkrektqi n&g{g&ﬁy é %gggl(gg ID NO. 5 10)

R R R s

d) Blood stage trophozoites and schizonts Replikins:
ksdhnhksdhnhksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 393)
ksdhnhksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 394)
ksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 395)
ksdhnhksdpnhkkknnnnnk (SEQ ID NO. 396)

kkknnnnnkdnksdpnhk (SEQ ID NO. 397)

kknnnnnkdnksdpnhk (SEQ ID NO. 398)

knnnnnkdnksdpnhk (SEQ ID NO. 399)

kdnksdpnhk (SEQ ID NO. 400)

ksdpnhk (SEQ ID NO. 401)

hslyalgqneeyqkvknekdqneikkikglieknk (SEQ ID NO. 402)
hslyalgqneeygkvknekdgneikkik (SEQ ID NO. 403)
hslyalqqneeygkvknekdqneikk (SEQ ID NO. 404)
hslyalqqneeyqkvknekdqneik (SEQ ID NO. 405)

hklenleemdk (SEQ ID NO. 406)

khfddntnegk (SEQ ID NO. 407)

kkeddekh (SEQ ID NO. 408)

keennkkeddekh (SEQ ID NOQ. 409)

ktssgilnkeennkkeddekh (SEQ ID NO. 410)

knihikk (SEQ ID NO. 411)

hikkkegidigyk (SEQ ID NO. 412)

kkmwicklwdnkgneitknih (SEQ ID NO. 413 )
kkgigwnllkkmwtckiwdnkgneitknih (SEQ ID NO. 414 )
kekkdsnenrkkkqkedkknpnklkkieytnkithffkaknnkqgnnvth (SEQ ID NO. 41 5)
kkdsnenrkkkqkedkknpnkikkieytnkithffkaknnkqqnnvth (SEQ ID NO. 416)
kdsnenrkkkqkedkknpnklkkieytnkithftkaknnkqgnnvth (SEQ ID NO. 417)
kkqkedkknpnkikkieytnkithffkaknnkqqnnvth (SEQ ID NO. 418)
kqkedkknpnkikkieytnkithffkaknnkqqnnvth (SEQ ID NO. 419)
kedkknpnklkkieytnkithffkaknnkggnnvth (SEQ ID NO. 420)
kopnkikkieytnkithffkaknnkqqnovth (SEQ ID NO. 421)
kkieytnkithffkaknnkqqnnvth (SEQ ID NO. 422)
kieytnkithffkaknnkqqnnvth (SEQ ID NO. 423)

kithffkaknnkqqnnvth (SEQ ID NO. 424)
hknnedikndnskdikndnskdikndnskdikndnnedikndnskdik (SEQ ID NO. 425 )
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kpl akl r kr ekt gi nkt kyer gdvi i dntei gkiirdyhtl nvhkl dh (SEQ I D NO. 513)
Kl r kr ekt gi nkt kyer gdvi i dntei gkiirdyhtinvhkl dh (SEQ D:) NO 514)

kr ekt qi nkt kyergdviidnteigldirdyhtl nvhkl dh(SEQ I D NO. 5 15)

kt qi nkt kyer gdvi i dntei gkiirdyhtl nvhkl dh (SEQ ED NO. 516)

kpl ak! r kr ekkiuyiedikhttyskd aidskdikneidikind hydalikriavbk (SBRAD RONA26517)

ki rkr ekt qi hkitreyikin@shkiikadhskidikadhdkeiknithmsdic RAVG7p18)

kr ekt gi nkt hma{eafmﬁsqmmuﬁﬁkmmmm i3 0, 1280 519

ktgi nkt Ky ehesheliiefekafidalihdkdi Bl 20)

hi m ksqgnyt KBS ks | o 52 1)

ksgnyt negn ssn v( 17522) kscecsykkkssssnkvh (SEQ ED
NO. 523) ﬁ‘(‘  NEL % kkssssnkvh (SEQ I UD NO. 525) 92
kssssnkvh # rryt negnkscecsykkkssssnk (SEQ I D NO. 527)
hi m ksgnyt N (éﬁb NO. 528) hi ml ksgnyt negnkscecsykk (SEQ I D

NO. 529) hkyﬂdﬂ@gwﬂnkélgﬁl@@@wmh (SEQIPDOE34330)

hnnhni-gi y kixddlgrkyniptknsigekoeatidiyh §SEQUDSEQI3TY NO. 531)

hnnhni gi ykkjmiinkikmsiptkneaikkhyn (B8Q ISHQ.I4B6NO. 532)  hnnhni gi ykdkri nfi nnphk

(SEQ | D NCklka&3gknedikivyhy(SBHOMBKNEY, 48K (SEQ I D NO. 534) hkvnyhdnnsk (SEQ I D

NO  535) RaRilddkhdifkiyl (SEQUOTUBAISEYROTEI NS [0181] It has al so been
determ nedkﬁg@ﬂ&yﬁgs@qurmtwggl proteins include Replikin

: hmgnnqdinenvynikpgefkeeeeedismvntkk (SEQ ID NO. 440)
knsnetkrindnffkih (SEQ ID NO. 441)
kpclykkekisqelykkekisqvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 442)
hinneytnknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 443)
hinneytnknpknellykneemyndnnikdyinsmnfk (SEQ I NO. 444)
hinneytnknpkncllyk (SEQ ID NO. 445)
knktngskgvkgeyekkketngh (SEQ ID NO. 446)
ktngskgvkgeyekkketngh (SEQ ID NO. 447)
kgvkgeyekiketngh (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 NQO. 454)
himlksgmytnegnkscecsykkkssssnk (SEQ ID NQ. 455)
himlksgmytnegnkscecsykkk (SEQ ID NO. 456)
himiksgmytnegnkscecsykk (SEQ ID NO. 457)
himlksgmytnegnkscecsyk (SEQ ID NO. 458)
kplaklrkrektqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 459)
krektqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 460)
ktqinktkyergdviidnteigkiiirdyhetinvhkidh (SEQ ID NO. 461)
kplaklrkrektginktkyergdviidnteigkiiirdyhetlnvh (SEQ ID NO. 462)
kplakirkrektginktkyergdviidnteigkiiirdyh (SEQ ID NO. 463)
klrkrektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 464)
krektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 465)
ktginktkyergdviidnteigkiiirdyh (SEQ ID NO. 466)

' kkdkekkkdsnenrkkquedkknpndnklklﬂeytnklth (SEQID NO. 467)
kdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 468)

- kekkkdsnenrkkkgkedkknpndnklkkieytnkith (SEQ ID NO. 469)
kkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 470)
kkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 471)
kdsnenrkkkgkedkknpndnklkkieytnkith (SEQ ID NO. 472)
kkkqkedkknpndnklkkieytnkith- (SEQ ID NO. 473)
kkgkedkknpndnklkkieytnkith (SEQ ID NO. 474)
kgkedkknpndnklkkieytnkith (SEQ ID NO. 475)
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structures. Structural proteins are nolecules involved in tissue and organ
support, such as collagen in skin and connective tissue and in nenbrane
structures, for exanple anyloid A4 precursor protein (APP) in brain.

Over production of these proteins is associated with disease; specifically,
scl er oder nkedkknpridekikkegtnkith (SR@APMOL4RG) on of col | agen in skin (Table 9)
~and A zhelﬂamn&ﬂmdaeﬁﬁlath(fsﬂ@ﬁ)mawpf over production of APP in the brain

(Tabl e 10)kndnﬁﬂ&2kle§thﬁltﬁmmﬂ\l®mm§ scl eroderma and nal i gnancy has been a
source of kigR@YH I?(@Q N@gwgecent years. Several nechanisns of
interrel atyQ ggest ed in earlier reports. Recent |long-term

studi es sug 1&?@]5‘.(? assom ation-ratio of scl er oder ma and
mal i gnancy e un i r’rﬁ(cgga%&%b | usive. (Wenzel, J.
Eur . %H @gﬁ@&@ §5 § M?) Several proteins
concerned stk GEQHY n scleroderma have
been foundh8%k kmdisksl (5B IOFNG; 48#hese provide further
exanpl es 8%1‘1?1?@@@ kmﬁmk(SEQ|DNOo4B$r cessation of excessive
93 col | ageldﬁyﬁdlqdkwtlinkﬂmsr&almeelkﬁykn(SEQMN@.486;t of proteins in scleroderna
and t he aslgeidiqukeiliRiipisickkmeslkklyh (SBQ) IDNNOAR7)protein is the source of the
anyl oi d bektymilAkikpsiedk@ielkkyH(SHQ M NG 488 essi ve anounts forns placques in

t he extradgkhdiderhedB3HESEQID KO. bg@l n, producing toxic effects associated
W th nervexrgRkkndeA&Sh (SEAD! ®o)S Di sease. Mst studies to date have

focused ongfcbgxki @%Qﬁ, . Qo) ear the excessive deposits of A4, but have
v

t l. t hi
%gt iy %gﬁj@%&“ grllg géesz%gﬂ %ﬁé&ﬁ%ﬁfﬁ E%%g? otein APP. The
igh 10 ¢ VT8 Hl s per 100 ami no

ot

acids) st #broducti on may wel | be the cause of

Y 1&9 ﬁlh (‘éé% NO 495)
hinneytnknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 496)
hinneytnknpknellykneernyndnnikdyinsmnfk (SEQ ID NO. 497)
hinneytnknpknellyk (SEQ ID NO. 498)
kpelykkckisqvwwempvkdtfintyermnvinskienniekiph (SEQ ID NO. 499)
kekisqgvwwempvkdtfatyernnvinskienniekiph (SEQ ID NO. 500)
kienniekiph (SEQ ID NO. 501)
knktngskgvkgeyekkketngh (SEQ ID NO. 502)
ktngskgvkgeyekkketngh (SEQ ID NO. 503)
kgvkgeyekkketngh (SEQ ID NO. 504)
kgeyekkketngh (SEQ ID NO. 505)
ktiekinksksw{feeldeidkplakirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 506)
kinkskswifeeldeidkplakirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 507)
kplakirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 508)
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 509)
kirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 510)
krektginktkyergdviidnteiqkiirdyh (SEQ ID NO. 511)
ktginktkyergdviidnteigkiirdyh (SEQ ID NO. 512)
kplaklrkrektqinktkyergdviidnteigkiirdyhtlnvhkidh (SEQ ID NO. 513)
kirkrektqinktkyergdviidnteigkiirdyhtinvhkldh (SEQ ID NO. 514)
krektqinktkyergdviidnteigkiirdyhtinvhkldh(SEQ ID NO. 515)
ktginktkyergdviidnteigkiirdyhtinvhkldh (SEQ ID NO. 516)
kplakirkrektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 51 7)
kirkrektginktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 518)
krektqinktkyergdviidnteigkiirdyhtlnvh (SEQ D NO. 519)
ktginktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 520)
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 521)
ksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 522)

- kscecsykkkssssnkvh (SEQ ID NO. 523) :
kkkssssnkvh (SEQ ID NQ. 524)
-kkssssnkvh (SEQ ID NO. 525)
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Di sease (Table 10). Therefore, the Replikins contained in Table 10 can be
bl ocked or inhibited by the sane nmethods as illustrated in detail for the
glioma Replikin. 94 Table 9 Proteins overproduced in sclerodernma and _
associ ated Replikins: PMC1 HUMAN: hreicfigssggi m | kdgvl reski agvkvaeitelilk
(SEQ | D Nks586kvh (8B B2 Ngs586) nl | kdgvl resk (SEQ I D NO. 537) 34KD nucl eol ar
scl er oder rianﬂkmmg;a{egnkdae@yms@ﬁﬁgsmmmwzq ki agvkvaei tel i ki kal endgk ( SEQ

| D NO. 538)hindlit e@ﬁm W@EQ vaeltelilk (SEQ I D NO 539)
Fibrillar ?mmugﬁh% B (§§ | D NO. 540)

kmggennkpag gt e hc&g (i SPOP HUNAN42) _
h kk nevi ke f

h:x:Zkkmﬁé@h&Y nev ngﬂ?{’rb?h y 538159’\'% §Centromere protein C

khgel kvyk ;tH'%t—ﬁgt m&g)’é n % #8)I D NO 545) hnrihhk (SEQ ID

NO. 546) 547 hnssr kst kkt ngssk (SEQ | D NO.
548) khhrhlq"ﬁn@iﬂwnﬁimgﬁlkfﬁm &O.B3WD 549)  hhni | pkt | andkhshk (SEQ | D NO
550) hni IWvmyhdarsis(BEQ BENQ.5380. 551) -

REPLIKINS IN STRUCTURAL PROTEINS
[0181] 1t 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 is 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 association bf 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, tWenzel, J. Eur. J. Dermatol. 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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hni | pktl andk (SEQ I D NO. 552) knt pdskki ssmi ndhh (SEQ I D NO. 553)
knt pdskki ssrnindh (SEQ I D NO 554) kdtcigspskecgkshpksvpvsskkk (SEQ I D NO
555) * kdt ci gspskecgkshpksvpvsskk (SEQ I D NO. 556) hpksvpvsskkk (SEQ I D -NO.
557) hpksvpvsskk (SEQ I D NO 558) hpksvpvssk (SEQ I D NO. 559) Factor

CTCBF, KU kal q (

Kt fpli eak‘%@t&% apdﬁ %hi lﬁisgéggahwege@a IPBO‘%QES“%%& d the

ktlfpli eakkkd vt dnb (SEQ I D NO. 562) klcvfkkierhsih (SEQ | D NO. 563)
kl cvf kki er®i® }5-564)  kgpsf pl kgi t eggkegl ei vk (SEQ | D NO.  565)
hgpsf pl kgi t eggk (SEQ ID NO. 566) ATP synthase subunit 6: htllkilstflfk
(SEQ I D NO. 567) hllgnndknllpsk (SEQ ID NO 568) FBRL nucl ear protein:
hr hegvfi crgkedal vtk (SEQ I D NO. 569) hegvficrgkedal vtk (SEQ I D NO 570)

hsggnr gr gr[§§841dIgoRP froted isthd\édurcz/olthe &ﬁgamsﬁwm\pﬁﬁém( SHchiiD NO. 572)
krgngsgknvmvephrh (SEQ I D NO. 573) 95
5 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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kkmggennkpgeql t1 epyerdh (SEQ I D NO 574) knggemmkpgeql t1 epyerdh (SEQ I D NO

575) HPI Hs- al pha protein: haypecl aenkeketak (SEQ | D NO. 576)

keanvkcpgi vi af yeerl twh (SEQ I D NO. 577) kvl dn-vvkgqveyl | kwkgf seeh (SEQ'I D

NO. 578) kgqveyl | kwkgfseeh (SEQ I D NO. 579) FMscl nucl eol ar protein:

ksevaagvkksgl psaeri envl f gphdcsh (SEQ I D NO. 580)

ksevaagvkksgpl psaerienvl fgph (SEQ I D NO. 581) kaaeygkkaksetfrl| hakniirpqglk

(SEQ ID NO. 582) kaaeygkkaksetfri K (SEQ ID NO. 583) ksetfrllhak (SEQ ID
| k . .

NO. 584) SEQ I D NO. 586)

hsl dhi | kl'y NO—= HANG IOCIMERINEPHIASI D NO. 588) Table 10
Anyl ol d be 2 atsor ro ei n, (APP Re I|k| ns: kakerleaU(SEQIDNO
589) kdrq Hidguirc kvagitelidk(PRR $36)NO. 591) ketesekstnlh

qctiasiegim

(SEQ I D Nolma@mysgg@%dqs’k@akrfﬂ XIBNOSEG) | D NO. 593)
kt eei sevknmddBDgmdeplaacter¢®FE@al antigen: 594) kkyvraegkdrghti kh (SEQ I D NO
595) hreictigssggimlilkdqvlreskiagvkvaeiteliklkalendqk (SEQ ID NO.538)

hreictigssggimllkdqvlrcskiagvkvaeitelilk (SEQ ID NO.539)

Fibrillarin:

kkmqgenmkgpegltlepyerdh (SEQ ID NO.540)

kmqqgenmkpgegltiepyerdh (SEQ ID NO. 541)

SPOP HUMAN:

hemeeskknrveindvepevfkemmcfiytgkapnldk (SEQ D NO 542)

hemeeskknrveindvepevikemmcfiytgk (SEQ ID NO.543)

Centromere protein C:

khgelkvyk (SEQ ID NO.544)

klilgpqeekgkgh (SEQ ID NO. 545)

hnnhhk (SEQ ID NO. 546)

hhnssikstkktngssk (SEQ ID NO. 547)

hnsstkstkktngssk (SEQ ID NO. 548)

khhnilpktlandkhshkph (SEQ ID NQ.549)

hhnilpktlandkhshk (SEQ ID NO. 550)

hniipktlandkhshk (SEQ ID NO. 551)

hnilpktlandk (SEQ ID NO. 552)

kntpdskkissmindhh (SEQ ID NO.553)

kntpdskkissmnindh (SEQ ID NO. 554)

kdtcigspskecgkshpksvpvsskkk (SEQ ID NO. 555)

kdtcigspskecgkshpksvpvsskk (SEQ ID NO. 556)

hpksvpvsskkk (SEQ ID NO. 557)

hpksvpvsskk (SEQ ID NO. 558)

hpksvpvssk (SEQ ID NO. 559)

Factor CTCBF, KU antigen:

kalgekveikqlnh (SEQ ID NO. 560)

ktlfplieakkdqvtageifgdnhedgptakkiktegggah (SEQ ID NO. 561)

ktlfplieakkkdqvtageifqdnb (SEQ ID NO. 562)

klevikkierhsih (SEQ ID NQ. 563)

klcvikkierh (SEQ ID NO. 564)

kgpsfplkgiteqqkegieivk (SEQ ID NO. 565)

- hgpsfplkgiteqqk (SEQ ID NO. 566)

ATP synthase subunit 6:

htlkilstfifk (SEQ ID NO. 567)

hilgnndknilpsk (SEQ ID NO. 568)

FBRL nuclear protein: _

hrhegvficrgkedalvtk (SEQ ID NO. 569)

hegvficrgkedalvtk (SEQ ID NO. 570)

hsggnrgrgrggkrghqsgk (SEQ ID NO. 571)

krgngsgknvmveph (SEQ ID NO. 572)

krgngsgknvmvephrh (SEQ ID NO. 573)
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kyvraegkdrghtl kh (SEQ I D NO 596) kkyvraeqgkdrgh (SEQ I D NO. 597)
kyvraegkdrght (SEQ I D NO. 598) hhvfiim kkyvraegk (SEQ I D NO 599)
hvfiinfl;kywaegk (SEQ ID NO. 600) hhvffinl kkyvraegkdrght!l kh (SEQ | D NO.
601) hvfiim kkyvraegkdrghtl kh (SEQ I D NO 602) hahfqgkakerl eakh (SEQ ID
NO. 603) kiahfghatkpqéqadpyedh@EQ IONOGPH) hf gkakerleak (SEQ ID NO. 605)
hgenndvcet king 1068JeRd(SIE _@7§§O. 606) hqgeri ndvcet hl hwht vaket csek
(SEQ ED NCHP(iﬁ@alp totalet esek (SEQ IID'NO. 608) htvaketcsek (SEQ ID NO

609) hl hwiiMmakRhisSs ( 10) hmvgngkwesdpsgtktcigtk (SEQ I D NO
_ 611) hmmv 5 ﬁ agé _ ) 96 PASSI VE | MVUNI TY [0185] In
anot her e gl ol?rel :
i il

9

v | ated Replikin peptides nay be
ée Mé,ﬁé) used, for exanple to provide
passi ve JDiNA=279) Passi ve i mmunity to the strain of
i nfl uenza FiEd¢limucleglar psgteinie net hod of the invention to be the nost |ikel y
cause of fkuetragvkkeginsaerienvifppifdesh (SHQ IMAO.580)obt ai ned by adni ni stering
ant i bodi esksevadgelksghipsagleguiégnhaSEQF ID N 58Hent i fi ed strain of influenza
virus to plaaepgkkaksetfrittekalirpGlknCEQ IyNQp§s3) ve immunity to nalaria nmay be
obt ai ned biaasyhkkakstflliakgSBQIUDIOOI s§3)t 0 Pl asnmodi um
ksetfrilhak (SEQ ID NO. 584)
hakniirpqlk (SEQ ID NO. 585)
hmnlkiaeelpk (SEQ ID NO. 586)
hsldhllklycnvdsnk (SEQ ID NO. 587)
hllklycnvdsnk (SEQ ID NO. 588)

Table 10
Amyloid beta A4 precursor protein (APP) Replikins;

kakerleakh (SEQ ID NO. 589)

kdrghtlk (SEQ ID NO. 590)

kdrghtlkh (SEQ ID NO. 591)

ketcsekstnlh (SEQ ID NO. 592)
kteeisevkmdaefgh (SEQ ID NO. 593)
‘kteeisevkmdaefghdsgfevrh (SEQ ID NO. 594)
kkyvraegkdrghtikh (SEQ ID NO. 595)
kyvraeqkdrghtlkh (SEQ ID NO. 596)
kkyvraeqkdrgh (SEQ ID NO. 597)
kyvraegkdrght (SEQ ID NQ. 598)
hhvfnmikkyvraeqk (SEQ ID NO. 599)
hvfnmikkyvraegk (SEQ ID NO. 600)
hhvinmlkkyvraegkdrghtikh (SEQ ID NO. 601)
hvfnmlkkyvraegkdrghtlkh (SEQ ID NO. 602)
hahfgkakerleakh (SEQ ID NO. 603)
hahfgkakerleak (SEQ ID NO. 604)
hfqkakerleak (SEQ ID NO. 605)
hqermdvcethlhwhtvaketcsekstnlh (SEQ ID NO. 606)
hgermdvcethlhwhtvaketcsek (SEQ ID NO. 607)
hwhtvaketcsek (SEQ ID NO. 608)
htvaketcsek (SEQ ID NO. 609)
hlhwhtvaketcsek (SEQ ID NO. 610)
hmnvqngkwesdpsgtktcigtk (SEQ ID NO. 611)
hmnvgngkwesdpsgtk (SEQ ID NO. 612) -

92




fal ci parum Replikin(s). 10 [0186] Various procedures known in the art may
be used for the production of antibodies to Replikin sequences. Such

anti bodi es include but are not limted to polyclonal, nonoclonal," .
chimeric, humani zed, single chain, Fab fragnents and fragnents produced by
an Fab expression library. Anki ' |l inked to a 15 cytotoxic

- agent may al so be generated. Antibodi'es may al so be adm nistered in

conbi nati o ' an.antiviral agent. Furtherpnor nbi nat i ons of

o boai oot PP rmbedineny it I invention, saledReplikdpe fles R e body
cocktail. Lgé$7] For the productjon of antibodies, varioqus hast animals or
plants may U458 to generapaRbodisspyhiph meybe gsedsiferexamplegp PRaideRAsHT e or a

conbi nati on of Replikin peptides, including but not limted to rabbits,

m ce, ratsimmnoity wragandividisla Pessiyingainitytin dld snal ofinflivadidestifial Repl i ki ns
may be prepared by using any technique that provides for the production of

anti bady nby deihéthod ditthe ivemtidnutd de e 04t likeE daQde df ilukemfihenzahe hybri doma
techni que originally described by Kohler and 97 M| stein, (Nature, 1975,

256: 495- 49; v VA ;gggﬁg?ﬂqg j | ., 1983,
| munol ogy@%%%??n%?%??égﬁgb Fai(e EB\t/ hybr | g%%ﬁ%ﬁgg?ég%%pet al .,

Monocl onal i ll?lﬁlg'h . . Gancer. . Al an R ..Li Inc., pp. 77-96).
In additi oﬁ@q{léec ni g%aelgggleveflgzglevé;ﬂpggrgﬂq% tsd?&ﬁﬁﬁﬁ%‘rﬂﬁrgl}" RBieric 5

anti bodi es. (Mr.rison et al. 984, .Proc. . Nat. Acad. .Sci USA 81:.6851-6855)
or ot her Fé'@ﬁﬂ%ﬁs?égalﬁ%mﬁ}éb%g al.neﬁlﬁi’éﬁ‘iﬁﬁi‘?t%‘?%ﬁ’;“ Q‘EIH?IFQ#@%“ W8y i bed for
the production of single chain antibodies (US 4,946,778) can be adapted to
produce R@fﬁ?lpml%?i’é'mﬁ?)c single chain antibodies. 10 [0189] Particularly

useful antibodies of the invention are those that specifically bind to
‘Repl i M n sequences contained in peptides and/or polypeptides of influenza

f0186] Various procedures known in the art may be used for the production of
antibodies to Replikin sequences. Such antibodies include but are not limited to
polyclonal, monoclonal, chimeric, humanized, single chain, Fab fragments and
fragments produced by an Fab expression library. Antibodies that are linked to a
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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virus. For exanple, antibodies to any of peptides observed to be present in
an energing or re-energing strain of influenza virus and conbi nati ons of
such antibodies are useful in the treatnent and/or prevention of

influenza. Simlarly, 15 antibodies to any Replikins present on nalaria

anti gens apmiseATONRRE, 2975, 956:0%097)2pleiRRRL 88 cdf lﬁrb'r'ﬁ%%llt%&lﬂigwe prevention
[ ich c

- and treatment of malari a. 0190] Antibody fragnemnts ntai n bi ndi ng

sites for i, kin y d,. kn i gues. For exanpl e,
such frag nc%gg&%ér%ié"ulcﬁéﬁbu %%gﬁd%’?Pﬁﬂﬂwﬁggbﬁ%%% agnents whi ch
can be produced by, pepsi igestiqn of the antibody nolecul es and the Fab
fragment s ?ﬁ@?qﬁﬁog%é%@zg@gﬁgﬁﬁﬂ%%'g%ﬁﬁ'@@@éﬁ'ﬂi@mﬁiAtl.P@IErrI'riﬁfges of the
F(ab')2 fragnents. Alternatively, Fab expression libraries can be

gener at ed YFuge. BH-9@) In addigion, teptiniquse devdeped Fasthe prtinction ofichimericapi d and
easy identification of nonoclonal Fab fragments with the desired

speci Bi ci tantibadic® MpaiEod bt alh #9384 Prod. bat. Aalli SRS i8N:63516BS8Y0ri s i ncreased
in concentration in human nmalignancy regardl ess of cancer cell type

(Fi gure 5)othafec s iy e andd. bﬂ%ﬁlv@ﬂétecﬁﬂg%'demh sahs s regardl ess of

cell type now may be expl ained by the presence of the Replikin structures
herein fo di&i o0 i ﬁ?a% Fi 5 and Table 2).
Popul at i o;g}gt uﬂo@?fﬁ%@%@ ‘(I)lvian%n{’]ﬁg%s(gﬁiné’?m | gl%l%%‘ é%%‘?%?)egvg%oﬁ (é%ses in
concentratgon..in healthy.adults w th age, and nore so in high-risk
fanilies, %%prhkfrﬁg’ef%&f&é\%‘g‘a& ”ﬁ'gﬂé‘@?‘ i ncreases. An additional two-fold or
greater antibody increase which occurs in early malignancy has been
i ndependently confirned with a sensitivity of 97%in breast cancers 1-10
nun in size. Shown to localize 10 preferentially in malignant cells in
vi vo,10hi st(9¢BYRastigulariy ysefuh antitedity ofl thesnvention biertiosechatapedficallyl | s but
selectively binds to (Figure 4a,b) and is highly cytotoxic to transforned
celI's i n \bihd o Réplikin seqhenck; confainakini peptifle 262K polghestideh 6f indiEhza

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 include but are not
T 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 mondclonal Fab fragments with the desired specificity.

25
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anti body is bound by several cell types, that is, brain gliomg,

hemat opoi etic cells (leukem a), and small cell carcinoma of |ung,

mal i gnant Replikin class unity is 15 again denonstrated. [0192]
Antimalignin does not increase with benign proliferation, but specifically

I ncr eases .t igRapt f L.on an ' I: .. .breast in
vi vo and @g?ﬂrﬂ% f??tg%tg q@@@ﬁ%@iﬁ %ﬁﬁ’ﬁ’gi fnggﬁc@%ﬁegélgc%ngg%&agﬁ r%%?ﬁlzlart]‘{ﬁ})n of
mal i gnant cells (Figure 20.5). Antinmaljpgnin_antjbody. copcentration has been
Shows to. ity editfest ohsahieroih bR i puand bR s RRRSE R s, " hat
Is, the nore anti body, the |onger the survival. Taken together, these
resul ts sugdeadignanigellsiegardienef selliypenavhmay bs explgingd by thearesenge ofy nechani sm
of control of cell transformation and replication. Augnentation of this '
i mrune r esthe Replikinptrivatungs béngin found todeqpoesenian nafst mafignanaies @igureilt her
actively 25 wth synthetic Replikins as vaccines, or passively by the

admi nisst r adndorabf 2)aPopul@forRapditshdve SRSWR Al SRimaHgnhyarkibedy Mbfeasbsct i on of
non-i mmune based organic agents, such as f exanpl e, carbohydrates,

or :
Lipi d . . o lar | . Reol i Ki
spbci 11 ool Tosnlrton oA S Wil oBE, ih pilFe \OMGh ok BRARELEE 00 T e um

cont ai nin nti bodi es to .one or re..Repli Ki obt ai ned fram an indi vi dual
exposed tgthgﬁrgqlgﬁncy ?@cﬁeleﬂeﬁeﬁ'sHﬁﬁgdlgggﬂé‘g&% qu%ﬁﬁgeé aBtéléo Pve immunity in
anot her individual, or animal. |Imune serum nay be, adm nistered via i.v. to
a subj ect PfrepteaEhigh ocqurtineady malignancy ES‘P*??NW{GPW@P% Ce%ﬁfmﬁé “ithi eved by
injecting a recipient with 10 prefornmed anti bodies to one or nore

Repl i ki ns. a masigiviyof %itein breasteanaers/1-be mny fesize. Shommtodecalingredi at e
protection to individuals who have been exposed to an infectious organism
Adm riost r apreferentiblly immakgraet ealls i vigo dfistochechicaillyl tho aitibddi doesrmtit | ne and t he
skilled practitioner can readily ascertain the amunt of serum or

ant i bodi espif@ efRcmaPedlis Db yetectivaly $aiks € CFigirt @8 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 smali 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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15 SYNTHETI C REPLI KIN VACCI NE (ACTIVE I MMUNITY) [0194] Synthetic Replikin
vacci nes, based on Replikins such as the glioma Replikin (SEQ ID NO. : 1)
"kagvafl hkk" or the hepatitis C Replikin (SEQ ID NO.: 18) "hyppkpgci vpak",
or HI V Replikins such as (SEQ ID NO : 5) "kcfncgkegh" 20 or (SEQ ID NO. :

"kvyl fl d d
ancl or” emor PR HABAE B B0 tle iRl ion PR EinRE GRoL AR B8 0a rmy be
dt i b t der to | th t
Vi s | o NGRS dBY PAH OPEREE et PIE 200 el VORhAISTHERE Chom cal

treatment can then be effective. Simlarly, a malaria vaccine, based on
Repl i ki ns &pnsdda targetihe Replivirsnecificelly.ci par um nal ari a anti gens on the
nmerozoite surface or within the 100 parasitophorous vacuol e, for exanple,
can be used to generate cytotoxic antibodies to malaria. [0195] Recognin
and/or Replikin peptides nay be administered to a subject to 5 i nduce the
| munes sys{@1m3pin me&@abs&hehﬂoﬂhsﬁ%ﬁ@nimﬁﬁféér&h Ro di es.

Generally, a 0.5 to about 2 ng dosage, prefera sage of each

peptide i sgn@shHadi response.
Subsequent aﬁosagégéébﬁég‘gln (}i ni sggir)%{é’tea%%g{e%?ﬁggq&fbe’fﬁ?fgg PRE Repl i ki n
sequence sir s associgted wth the.function of replication. Thus,
whet her the SF’ EgY Og Red 19 W@ﬁ??%ﬁvﬁmlqwt@é ”gﬁ’é‘f*ii'i‘?éorsequences
t hat contain, R(i:p i kins for the purpose of diagnostic identification,
pronot i ng 3.cHRMBRE seapm ey bisi admirgstered &ia ke ke mubjeqsin veadiodn, f or exanpl e,
the structure-function relationshipof the Replikin is fundanental. 15
[0197] |t Freatpreat. el?aasﬂveunmumty dls@eandiel aghiehal Isypiapscting a Regpieitiwitlst r uct ur e
when seeki ng

10 preformed antibodies to one or more Replikins. Passive immunization may 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 io 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) “kcﬁcgkegh”
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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to induce antibodies that will recognize and attach to the Replikin
fragnment and thereby cause destruction of the cell. Even though the |arger
protei n sequence may be known in the art as having a "replication

associ ated function,"” vaccines using 20 the larger protein often have

w sh' 1o beBRATRNYOE LEibecr ripele canhe LSk et aious BRURRE at o

prior art vaccjnes are ineffective because they are based on the use of
t he Iarger“ﬁmé@ﬁﬁn sequence. The |arger protein sequence 25 invariably has
one or nore epitopes (independent antigenic sequences that can 101 induce
specific antibody formation); Replikin structures usually conprise one of
t hese potential epitopes. The presence of other epitopes within the |arger

protein nEdi95hRevokimendlor Replildn pajtiles alaykia@mimbteriits beghjes té 0 t he
Replikin, by "flooding”" the immune systemwth irrelevant antigenic

stimuld 1 haidubPhe RhFBAD ystnFof i8R bIbEdA topRRhiIGRE p?ﬁtf.’n if3dies. VDSt Er, R G,
J. I'mmunol ., 97(2):177- 1y83 (?L966) ;Bjand pl&g%%ter %% a .?Iﬂhb.gdlle?if ect. Ds.,
134: 48- 58, 1~ K r | . Nat upe.394:421- 422 £1998) for. a

di scussi On(%g&%’g 0\%\2\@ a—%of\;\%lggﬁg%h%rﬁ%ﬁab alimg ﬁ%sﬁg%oéﬁcﬁﬁéfip‘@%er eby the
first peptigde. epitope presented_ and recognized by the i mune system
subsequent ?‘g"’ﬁ'fsg‘?fﬁo'i%sth‘gﬂ’g’le&ﬁ {9 ipdyfeca impuinggerpopss. iSubgrauantdosagsh ot her
peptide 10 epito%ggs_are presented at the sane tinme. This is another reason
that, in amg¥bepdmniseredifidgsiresh, it is inportant to present the constant
Replikin peptide to the i mune systemfirst, before presenting other

epitopes fromthe organismso that the Replikin is not pre-enpted but
| odged in inmunol ogi cal nenory. 15 [0199] The formation of an anti body to a

non- Repl i k{0196 PTHOREplikYseqhdrRw siPhdiblei9assbfated Yithahé funkiibn Ot necessarily

|l ead to cell destruction. The presence of structural "decoys" on the

Ctermni : ri K i i . i i )i of ot her
ot topes. ¢ SPIERoR Thub wiofif the leepfiRtls BE e lonire bibuofitdeliby P, o0 0e"

since sequences that contain Replikins for the pui'pose of diagnostic identification,

promoting replication, or inhibiting or attacking replication, for example, the
structure-function relationshipof the Replikin is fundamental.

15
[0197] It is preferable to utilize only the specific Replikin structure when seeking
to induce antibodies that will recognize and attach to the Replikin fragment and
thereby cause destruction of the cell. Even though the larger protein sequence 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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t he decoy epitopes have many |ysine residues, but no histidine residues.
Thus, 20 decoy epitopes may bind anti-Replikin antibodies, but may keep the
~anti bodies away from histidine-bound respiratory enzynes. Treatnent may
therefore be nost efficacious in tw stages: 1) proteases to hydrolize

decoys, thga; ikl . j i es or other, anti-Replikin agents.
102 [ 0200] fifdocapolfi widly ufbrioff) R Bty ety AoRE B | body
production,agai nst. . a."forejgn" protein, the protein g first hydrol yzed
into smal | BFSTRONgHiaheRitopes, 3@%@6&%@3 rsepewavﬁmh@eﬁ%m RISt six to ten
amino acids are selected for antibody formation. Thus, if hydrolysis of a
prot ei n do@ay Héerfere withadeqnaraiormation of antibodiestg the Repltkin nbs" flapding” Repl i ki n
anti bodies will not be produced. In this regard, it is interesting that
Repl i ki ns themmmiune bystinnwithéseldvas ahtigeatcedingilithitansyepreanpithe Replilin apart,
since lysine residues are known to bind to nenbranes. [0201] Furthernore,

-Repl i lsi n sefigems 8ee, @) Webstér] RIGAR Im@ioll] $A(2)H 7701 9393068)¢and 10 Histidine is
frequently involved in binding to redox centers. Thus, an anti body t hat

SpeoCt I ol WeokBeaqnl £ 8%, DR) IR, SEIAD 10eRaR b N SlnRANA. O

i nactivating or destroying thé cel ocat ed, as
seen with Lhad@ld gnin anti hod ich i er haps .t he npst, cytotoxic -
ant i -cance@a(:%?%glﬁga9‘3?“&1858?%%3?1' %WHBEEE’P?% Qfa‘g}&?ﬂﬁrpéﬁ%‘?éﬁer cell. 15
[0202] One of the reasons that vaccines directed towards a particul ar
protei n anBsEunthsdirst pgptidacpops pessapted gatrecpgnized bt the amupesysienaf f ect i ve
in providin protection against the disease (such as foot and nouth

vacci ne whiubpequerthhpreveilsdad ehtipeiicsagainade ta ihevatPthopgloothien peptidear ge segnent s
of the VP | protein) is that the 20 best antibodi es have not been produced,
that 10s - dpitopes dré peyertérhat thd@nantinnLoThiess idther hashiedhi, ki Avadeiee not been

produced. Replikins have not been produced. That is,
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-RépIikin antibodies, since
th_e decoy epitopes have many 1ysine 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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ei ther epitopes other than Replikins present in the larger protein
fragnments may interfere according to the phenonenon of antigenic primcy
“referred to above, and/or because the hydrolysis of larger protein
sequences into snmaller sequences 25 for processing to produce antibodies

ence: ler sex for processi e an |
o e RAOTIAH WelIERA ¥t i s af kool el ) Ot i

t he hydrol yti.c processing. The present, studies suggest that for an
effective atochl Pr8§%%gaggb§ﬁ§§tﬁgd edjinta smaBerdirgmentsy {dsually ot her
epi t ope, houl d be used as the vaccine. For exanple, a vaccine of the

i nvent i on &2EMEREs sopfainmefrerd abant six takgn amisoatids hrs sRlspiedforantibpdy des
identified by the three point recognition system [0203] Particularly
preferred fuptatidesThus dihydrodysid of a pretein dics nen@sulyvindbéphikin-conkaigiag pept i des

t hat have been denonstrated to be conserved over a period of one or nore 10

years,s pr efiagmbity, biREpliki AtibyEied Willhot R pPodu@Bll/ B thitbehd 3§ Present in a
strain of influenza virus shown to have the highest increase in

concent 1 at iafkoding RNl obthiotfe FaREALLALI L RRTARLAGR, |1, O e

i nfluenza virus ain ., an’ energlng ral ein

Replikin c ntration preferally occurs, over .a period of at | east about
si x nont hsgé%ﬁglr?ge ggxrc’rgsbcfueefgl;e Vmaﬂ’%f"é]afgfn% ®two years or nore, and 15
nost preferably about three years or nore. Anong the preferred Replikin
peptides for use in an influenza virus vaccine are those Replikins
observed to "re- energe" after an absence fromthe hemaggl utinin am no

aci d sequel¥91} Burthsnaors; Replikin ssguances coitainGe Bajt ohledisidine ksidugpept i des of
the invention, alone or in various conbinations are admnistered to a

subj et , pHédtiiretih fretpyently invobvediin birdingse wédvx deffeC 'THUS, an dhtibb@er to

stinul ate the i mune system of the subject to produce anti bodies to the

g_egt 5 dteb ag%gtélie%ﬂcﬂl} hRoglasaGRMikiRERLEERE hisa béttdr RRadcR A% faalfivdingm about

“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 bc_:en 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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ng, preferably about 10 g to about | ng, and nost preferably about 50 g to
104 about 500 ug. The skilled practitioner can readily determ ne the dosage
and nunber of dosages needed to produce an effective i Mmune response. 105
QUANTI TATI VE MEASUREMENT EARLY RESPONSE(S) TO REPLI K N VACCI NES [0205] The
ability t ] i yel e - . WA 44l .kesponse in
days or a hgggvﬁ&\/\%gﬁtsﬂ?) g&ghtIRg'gT y%iﬂnepg/lg%lcl ?g{(iaﬂ llxé"% §%ﬁ‘hajj°%)fr'ﬁe%%tgg %%g%(ﬁlél%dvant age
over other . vaccines for. which.only a clipical response.nonths or years
| ater can 15&“%’9%‘53‘?’%‘8&%@5% %rfﬁﬂgﬁ]“%%ﬂg&ﬁ%%jf?ﬁ?&nt s may be used
t o enhance the i munol ogi cal response, depending on the host speci es,
i ncl udi ng lretiveyadeingite qp{ﬂéumdeﬁwdle@ilk@@m@m, andino piheoeniiope.e) . ni ner al
gel s, such as al um num hydroxi de, surface active substances such as
| ysol eci t hihoplddewsed acthp shganies ,Fop ekanapie,ameaccine pf tiddaventioh canbd si ons, key
| i npet henocyani n, dintrophenol, and potentially useful human adjuvants
such as lgenBlafedaithglas wne Bt ReplikinPprpiideNiddRtifel K MhdVakde ol DE SEQUENCES
[ 0207] Replikin DNA or RNA may have a nunber of uses for the diagnosis of
di seases r@sdiniddiBsykfen i Nfection with a virus, bacteriumor other Replikin
20 encodi ng agent. "For exanple, Replikin nucleotide sequences nmay 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 o articular_organismin a tissue sanple or an _environnental
sampl e, f @Z@fﬁﬁﬁlﬂlﬂfmefesﬁggmdeﬁ nifs srample s aganflusnza ncedachids s
containing anti bodi es specific for

peptides that have been demonstrated to be conserved over a period of one or more

10 years, preferably about three years or more, 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 influenza vifus strains, e.g., an emerging
strain. The increase in Replikin concentration preferably occuss 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 ﬁ:ree years or more. Among the preferred Replikiﬁ peptides
for use in an influenza virus vaccine are those Replikins observed to "re- emerge"
after an absence from the hemagglutinin amino acid seéuence 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 ug to
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25 particular Replikins that are present in a particul ar pathogen of
interest, or 106 containing nucleic acid nol ecul es (sense or antisense)
that hybridize specifically to a particular Replikin, and optionally,
various buffers and/or reagents needed for diagnosis. 5 [0208] Also within

the scope afaoﬁthseom%mmﬁglgggﬁfaﬁc@ﬁw%m%&i%&% nfife (REAMGRESYy that include

anti sense RNA and es and ribozyrfes that functfon to inhibit the
transl ati opufheRSiiokkded ne@edt LN C i ng MRNA. Both antisense RNA
and DNA nol ecul es anﬁirﬁgozyﬁggﬁﬂgey%ggg%gt ?U'mgyeﬁﬁ9gﬁethod known in the

art. The antisense nol ecul es can be incorporated into a wide variety of 10
vectors for delivery to a subject. The skilled practitioner can readily
determ ne the best route of delivery, although generally i.v. or i.m
delivery is routine. The dosage anount is also readily ascertainable.
[0209] Particularly preferred antisense nucleic acid nolecules are those
that are 15 conplenentary to a Replikin sequence contained in a nRNA
encodi ng, for exanple, an influenza virus pol ypeptide, wherein the Replikin
sequence conprises from7.to about 50 am no acids including (1) at |east
one lysine residue located six to ten residues froma second |ysine
residue; (2) at |least one histidine residue; and (3) at |east 6%/ ysine
residues. More preferred are antisense nucleic acid 20 nol ecul es that are
conplenmentary to a Replikin present in the coding strand of the gene or to
t he nRNA encoding the influenza virus hemagglutinin protein, wherein the
anti sense nucleic acid nolecule is conplenentary to a nucl eotide sequence
encoding a Replikin that has been denpnstrated to be conserved over a
period of six nmonths 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
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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
conpl ement arQUANTITRIEVEMBASUREMIENTE ER0IDY RFSPONSE(SPTO RERYKencodi ng
bacterial Replikins conprising a Replikin sequence, of from7 to about 50
amno acids including (1) at |easy @@mi;gsi ne residue |located six to ten
residues froma second |ysine residue; ) at | east one histidine residue;
and (3) at %.l.ysine residues...Mre 10 preferred are anti sense
nucl ei ¢ aci[mltrggﬁ%%@{oﬁ% as%?@"%‘ﬁﬁ%‘fvgﬁéﬁfﬁﬂy ?ﬂ?c‘%ﬁémglé iTHYPOLE Bnd of the
gene or to the rTFiNA encodi n a1 protein of the bacteria. DI AGNCSTIC
APPLI CATI o8y Yisy B’r‘ggﬁi’ iR vacGis ina mgjoxperetipdl AdKasage avebt and rnout h
di sease virus, 15 tomato leaf curl gemni virus, hepatitis B and C, HV,
i nfl uehza ehenyaceings foravhigihemly aclinical respoas: inbikhs ocysast latenemt bdkepl i ki ns ar e
useful as vaccines, and also may be usefully targeted for diagnostic
pur poses. kmaswg@npl e, bl ood collected for transfusions may be screened
for contam nation of organisns, such as H'V, by screening for the presence
of Replikins shown to be specific for the contam nation 20 organism Al so,
screening for Replikin structures specific for a particular pathol ogical
organi smleads to diagnostic detection of the organismin body tissue or
in the environnent. REPLIKIN STI MJULATI ON OF GROMH 25 [0212] | n another
enbodi nent of the invention, Repl%ﬁmtures are used to 108 increase
the replication rate of cells, ti rgans. A nethod is available to
increase replication rates by the addition of specific Replikin structures
for other @Qﬁ‘ﬂ: Yaripysadipantsmay; bedised torpphance the immunelegicalaespepsa, cat e nor e
rapi dly, together with or

depending on the host species, including but not limited to Freund’s (complete and

incomplete), mineral gels, such as aluminum hydroxide, surface active substances
such as lysolecithin, pluronic 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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Wi t hout appropriate stinulae to cell division knowin the art for said
cells, tissues $ or organs to increase the rate of replication and yield.
This may be acconplished, for exanple, by methods known in the art, by
nmodi fying or transformng a gene encoding for or associated with a protein

Repl i ki strenedueE 4[08%%@?@2%%6??3 it i bR SRR, | Repl ki

structures,are nc e replication of organis The pr esent
i nvention $&HB ‘E‘ﬁ%{’t%@ll{kﬂh ﬂpwﬂwﬁgaus 'R’Hffe&%and(‘lfr‘e@g%ﬁﬂ?gf ifAcr eased
replication, associated with epidemcs is associated wth increased

concent r at Hiagness. Replikins. The increase is due to 1) the reappearance of
particul ar Replikin structures, which were present in previous 15 years,
but which then di sappeared for one or nore years; and/or 2) by the
appearance of new Replikin conpositions. In addition, in malaria Replikins,
repetisi on[om08} AdsoS#AlEn BRkb dﬂfd &m@mﬂeﬁidﬁ%@oﬂ%ﬁib%hﬁbl&ﬁﬁﬁ"s§que£1&a§14] Thus,

t he present | nvention pr ovi des net hods and ositions for 20 I ncreasi ng

the 1 epl i ot ARk o SR RN ar I IIA Hidiboud ol B O ARAS e kRGNS of

di fferent organlsms can be targete 'cation or any or gani sm

Repllklnsc etherellca.tlon a I sm .For
exanpl e, pr o%dﬁtglf %tfonr‘?tggepﬁ A A. \%‘?tgﬁgtéﬁe Sritical to
feeding | a uI ations in the world, can be |rrproved for exanple, by

i ncr easi ng%ﬁﬁ%mﬁ%ﬁ éowel@ﬁlﬁlrz&f-t}dﬁqum@awﬁ pm@plrerilbmgymoaldﬂﬁmacu d

resi dues) of any particular strain of rice. [0215] As an exanple, in the
Oryza sat i wethgartaiThe aftisepgeamoleatled cndeiismirparged fmto mvEdé varityioe seeds was
observed to contain the following different Replikins within the 491 am no

aci d sequenesorsffort detivaryad aistibjedt! Tlhe skitbk prapfitidhet SEQeRMNRterfni®) the

best route of delivery, although generally i.v. or i.m. delivery is routine. The

dosage amount is also readily ascertainable.

[0209] Particularly prefeﬁed 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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kf pdvi hafk (SEQ I D NO. 639) karyvkfhwk (SEQ I D NO 640) 10

hpkvspel rai wnyl sgedesl| gvki anl nvk (SEQ I D NO. 641) katihkgndfk (SEQ I D NO
642) happt pitprpwgrrgkati hkgndfk (SEQ I D NO. 643)
kfrpsssfdtkttttnagapvwndneal t vgprgpill edyhliekvah (SEQ I D NO 644)
kfrpsssfdt kt Ll l.ed SEQ I D 2645) 15 [0216] Thus,
by using réé:ﬁgg %{gﬁgﬁé\@g@%@%ﬁ#&gﬁgg%ﬁ% é’ﬁ%%’%&gﬁf "ﬁﬁl‘%o?\’\%"} n the art, the
concentration of Replikin structures in . an organism such as a food crop

pl ant , caﬁonﬁgnoq'artn'SPgé%ééa&y\WF'Eﬁoﬁ?rlaiPeﬁ‘f’gﬁg?@e@ﬁé‘ﬁé’é@%ﬁ: PEsferalYt i on of the
organism For exanple, inserting additional Replikin sequences |ike the
Repl i ki ns #fuhened year mast pisdsrably abont twe oChyeeayesestarmoreat al ase gene by

met hods well know in the art will pronotethis organisms replication.
[0217] Simlarly, in the NBS-LRR protein of Oryza sativa (japonica cultivar
group), the followi ng Replikins were found: 25 kvkahfgkh (SEQ I D NO 647)
110 kwkahf WQIQ]SSi@iIhﬂ?',“@tiscﬁﬂghuclﬁd wei Ml dd tha?BEd ddthPieneR4S)to

bnkgcf af cavf pk (SEQ I D NO. 650)

(01 G510 01 Y aboave ok R i G SRR °
kqi gsi fqgrk d L hdl mh (SEQ | 65 Kkqi gsi f '
(S0 1 D NGO YRS Sralbuse o o Ll ot W Parfiscinife S 1
precur sor otein, the foll ow ng ) ) )

Pls 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
[6211] 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-tissile

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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10 Replikins were found: khgvsagi k (SEQ I D NO 655) htvfdygknrvgfak (SEQ ID
NO. 657) hsryksggsstygkngk (SEQ ID NO. 658) 15 [0219] Simlarly, in the
MADS- box protein FDRVMADS3 transcription factor of Oyza saliva (indica-
cultivar-group), the follow ng Replikins were found:

kgeanvl kgei | ryiyanr h Q.1 D NO. 659 kgei nl.l gk I,ygnraneh ( SEQ
‘D NO 6%05“%{%{%‘8&%%’%‘2%’?{3&%@5%ﬁ’jf‘}e&\‘?bf’r‘}?ﬁ%%g%;Hl[jﬂ%“"g'gé%fiﬁ_{’l%gfal) | 20LONI
kaanei | geki, vegngl i dvgrmvadggngh (SEQ I D NO,  662) [02 imlarly, in

MAI ZE (g\TP-'rl?Ffrgi’ag W@ﬂwgwa;afag@b&ae&f@a«wé Fl?ﬂ*:!aﬁsﬁé,{ep)lmsﬂwe peefBer Ml tigene
fam ly; Mtochaondrion),.the follow ng Replikins were found: 25 kvl aahrygik
( SEQ 1 D Nocelbgtiysugsiar deganis ket ifl is desited dhrepEnge ord@phidy togdthdt iwithidy ( SEQ | D
NO. 665) ktslassiakal nrkfirislggvkdeadirgh (SEQ I D NO. 666)

kal nrkfiri stihgwiapprgriagistiniEe td BINGvistRnow afthé arf Fagxiddengitsgirs (SEQ ED NO.
668) kvrl skatel vdrhl gsil vaekitgkvegql sksgk (SEQ I D NO. 669)

hl gsi | Ki lj ; g r | D NO. 671)
2 St 0 K6 s ) b

kvggsavesskadt kagken BfhoiohPwRn iR ar§,7b§)mo&(i¥ S&Vnea%gé%hlkgnagge%@ h (SEQID

NO. 674)

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 aspect of the iﬁvention, Replikin structures are used fo 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 the 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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kgdt kngkepi hwhskgvaaral h (SEQ I D NO. 675) kqdtkngkepih (SEQ ID NO. 676) 15
[0221] Simlarly, for dyceral dehyde 3-phospate dehydrogenase A a

chl oropl ast precursor, the follow ng Replikins-are found: :

hr dh-r ar aaal ni vpt st gaakavsl vl pnik (SEQ I D No. 677) kvl ddgkfgiikgtnttth

(SEQ I D NO,. 678) .. higagakkyli t SEQ I D NO. .67 0 .

hgr gdaspl d?ﬂ“&?’ﬁ%ﬂ‘&@&‘ﬂﬁi%ﬁf’f éeql%ﬁ@ %{lg_ﬂoég‘g)?em‘g{fgiﬁprf@éﬂaf[) NO. 710)

[ 0222] Further, examnples of rust resistance-like protein RP 1-4 (Zea mays)
found i nci¥EoktE. f ol | owi ng Replikins: 25

kvrrvl skdyssl kql nt | nmdddi skhl gi i esgl eer edkvwnkenii k (SEQ I D NO 681) 112
kvrrvl skdyssl kgl mt | mrdddi skh (SEQ | D NO. 682) hl giiesgl eeredkvwrkeni i k
(SEQ I D NO 683) hdlreniinkaddl ask (SEQ ID NO 684) hvgnl envi gkdeal ask

(SEQ I D Nq0268PAs i tdefiep¥es lini thielGHy Peediga bifaih SERk¢, Ratifase B8RYed from
kggyel r gl kdl nel ggsl h (SEQ I D NO. 687) klylksrlkelil ewssengnmdamilh (SEQ I D

NO. 688 | Qe - oD 0 NO: 1689
hi gl | Sﬂ %gn%‘? Ji‘%%kdécm skr@%@dﬁ"?gﬁféﬁ? f[})’%kb&&é‘ggl)‘ﬁfé&% 9 P’é}i“ gn“g?%@ﬁ g)nkvcnl sk

(SEQ D Qo ahind RRWhRKRLSFhS J56R: D MO 692) Kl phvgel kh (SEQ 1D N0

kfpdvihafkpnprsh (SEQ ID NO. 638)
kipdvihafk (SEQ ID NO. 639)
karyvkfhwk (SEQ ID NO.640)
10 hpkvspelraiwvnylsqedesigvkianlavk (SEQ ID NO. 641)
katibkqndfk (SEQ ID NO. 642)
happtpitprpvvgrrgkatihkqndfk (SEQ ID NO.643)
kfrpsssfdtkttttnagapvwndnealtvgprgpilledyhlickvah (SEQ ID NO. 644)
kirpsssfdtkttitnagapvwndnealtvgprgpilledyn {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 inethods 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 kvkahfqkh (SEQ ID NO. 647)

110




hl svrvesmgkhkei i yk (SEQ I D NO. 694) khkeiiyk (SEQ ID NO 695) 15

kKl rdil gesgkfllvlidlalflch (SEQ ID NO. 696) hafsgaei kdgl (rn

kl gdt aeei akr| ggcpl aakvl gsrncrrk (SEQ I D NO. 697) hafsgaei kdgl I rnk (SEQ I D
NO. 698) kl gdt aeei akrl ggcl aakvl gsnncrr kdi aewkaadvwf eksh (SEQ I D NO 699)

kvl gsrnecrrkdi aepkaadyw SEQ I D NO. 700) 20 kdi aewkaadvwfeksh (SEQ I D
NO. 701) kaa%%ﬁ%@?@@%@@ 702) .

hvptttsl ptskvfgmsdrdrivkfll gktttaeasstk (SEQ ID NO. 703)

kai | t eakgl ydl Mygﬁ@@@E@ﬁhﬂOm@) kakaksgkgpl | redessstattvnkpfh (SEQ I D
NO. 705) 25 ksphrgkl eswl rrl keaf ydaedl | deh (SEQ I D NO. 706) 113

ksphr gkl eswl r minkkqcBifcaviiR (SBQ MORO. 668kl eswitrl k (SEQ I D NO. 708) ksphrgk
(SEQ ED NO. 709) 5 [0223] As discussed previously, the Replikin in wheat

ubi qui tin act inalblogreRaY gsi%dc@%ds@wmdhﬁﬁ&la Q D dmsstyed. This
Cc

conservation of Repliki'n structure provides reliable targets for

stinul.ation of ﬁgﬁd ‘H@Fﬁﬁ tionship of Replikins to
r edox 5enzymes k| ?sgfaékgg};&%é\%%sﬁg I I’%I cate |ﬁq ﬁ?@ structure in wheat.
Thus, this wheat i,quitin,activat,i activates ubiquitin by
first adenyl aﬁﬁql‘ﬁj’ﬂgl ,&?$‘%Ff§ﬁ1\é§?lb§%§ﬁé¥ﬁ@5 gl ycine residue and,
thereafter, linldng this residue to the side chain of a cysteine residue

“in Bl (SEQ I DhazsifgiayrysgeditliydSER XbNQuP¥Pn- EI thi ol ester and free AWVP.
15 [0225] A further exanple of the relationship of wheat Replikins to redox
enzymes

[0218] Further, for aspartic proteinase oryzasin 1 precursor protein, the following
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 FORMADSS3 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 kaaneilgekiveqnglidvgmmvadqqngh (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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was al so found in the PSABWeat Protein, Photosystem | P700 chlorophyll A
apoprotein A2 (PsaB) (PSI-B) isolated from bread Chinese spring wheat

Chl oroplast Triticurn aestivum This protein functions as follows: PsaA and
PsaB bind 9700, the primary el ectron donor of photosystern | (PSl), as
well as the 2 | eci ko c At, and FX. PSI functions as a -

pl ast ocyani n/ W@%@%ﬁ?%&?ﬂ oxi dor educt ase. Cofactor P700 is a
chl orophyll A dinmer, AO is. chlorophyll A At is a phylloquirrone and FX is
a 4Fe- 4S irodd@MESE,%hPé‘IQ- éﬁﬁk subunit A psaA/'S heterodi ner binds the
P700 chl orophyl | special pair and subsequent el ectron acceptors. The PSI
reacti on cent ditslassiakalygtkdirisigevkdesdingiu(SBQH2 NEB66&® conposed of one at | east |
| subunits. This is an integral menbrane protein of 114 the Chl oropl ast

t hyl akoi d nmeniabnkfirisifekdéairgdb (SEQADNOfgg7)ycenter” to which "h' bind is
critical; hence the significance of '"h' in Replikin structure. Next to

bact ersi al Replyfdsiigviddagisgh @RERID Replgsly ns and plant Replikins are the nost
primtive evolutionary ilTusStrations of” the inportance of the Replikin

structure to qﬁ‘?@%@*ﬁ@%ﬂq%a%ﬂﬂ%‘é&?ﬂ?‘%ﬁgﬂg%@giﬁ& g@ﬁded for replication.

Thi s basic relat carri ViTds Replikins, bacteria,
cancer cells, .and apparent I ni with regard to replication.

[ 0226] Furthe@?%&qaﬁ%‘ﬁ@gv%gis@dsﬁmgé%ound in the PSAB Wieat protein,
10 which is critical fox wheat growh. These include:

hl ypkwkps| sw Kevalgkatelvdih SERQADINONGI1817)  hl gpkwkpsl swfl ¢ (SEQ I D NO. 618)

kwkpsl swf knaesr|l nhh (SEQ I D NO. 619) kwkpsl swfknaesrlnh (SEQ I D NO 620)
15 kpsl| sw k nadargpsavbsskgiEpgkEpin@hsieairaln(SEGIR Naé22)hl h (SEQ | D NO. 622)

10 kvggsavesskqdtkngkepihwh (SEQ ID NO. 673)

kvggsavesskqdtkngkepih (SEQ ID NO. 674)
kqdikngkepihwhskgvaaralh (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:
hrdlrraraaainivptstgaakavslvlpnlk (SEQ ID NO. 677)
kvlddgkfgiikgtmttth (SEQ ID NO. 678)
higagakkvlitapgk (SEQ ID NO. 679)
20 hgrgdaspldviaindtggvkqashilk (SEQ ID NO. 680)

kqashllk (SEQ ID NO. 710)

[0222] Further, examples of rust resistance-like protein RP1-4 (Zéa mays) found
include the following Replikins:

25 kvrrvlskdysslkglmtimmdddiskhlgiiesgleeredkvwmkeniik (SEQ ID NO. 681)
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hhai al gl htttlil vkgal dar gskl npdkk (SEQ I D NO. 623)

hai al gl htttlilvkgal dargskl npdkk (SEQ I D NO, 624)

hhai al gl htttlil vkgal dargsk (SEQ I D NO. 625) 20 haialglhtttlilvkgal dargsk
(SEQ ID NO. 626) htttlilvkgal dargskl npdkk (SEQ I D NO. 627)

htttlil vkgal daggstdiRSkalmERndBaAG S@T{gm | | vkgal dargsk (SEQ I'D NO.
629) 115 [0227] A fg?sghgr exanpl e o? the Ng'talstklbjonshi p of wheat Replikins to

redox is proyj i HQW tem 19700 chl orophyl.l A
apoprotein Al jﬂlﬁf‘ﬁg@‘g%nc uge: i@!}ﬁ(})l%l%gghrryrt nwgi ghgl kdi | eahkgpf t ggghk
(SEQ I D NO. 630) 5 hhlai k%%éi &I? t owgi ghgl kdi | eahkgpft gqgghk (SEQ I D
NO. 631) hl ai j\“%‘???‘&%ﬁd@@? Jﬁ (Ez‘?rsl‘*gahkgpftggghk (SEQ | D NO. 632)

hnyrt nwgi ghgl kdi | eahkgpft ggghk 2£§E I D NO. 633) hgl kdi I'eahkgpft gqgghk (SEQ
ID NO. 634) Hu’qnbawzg%aiagggsﬁa 1685N0O. 635) 10 hkgpftggghk (SEQ I D NO.
636) kgpftgqghk (SEQ ID NO. 637) COMPUTER SOFTWARE FOR | DENTI FYI NG

REPLI 6l NS [ 0ZZkgyelngkdnadggsitt (SBQYEWNOO686) so provi des net hods for
identifying Replikin 15 sequences in an amno acid or nucleic acid

sequence. Vi syglySifardlhélge (IREID Noileg7) housand sequences was perforned in
devel opi ng the present 3-point-recognition nethods. However, data banks

conprising nu } [ dHHRAR f ces can al so be scanned by
conmputer for gﬂﬁﬁgm&m&&%@;@ sequelggﬁedg%)rrel\z(ﬁ'gég%51

e presence ing” the 3 point recognition
hiqllqingmveripnkvenlsklrylrgykdqipnigk (SEQ ID NO. 689)

requi renents.

hiqligingmverlpnkvenlskeylrgyk (SEQ ID NO. 690)

10 higllgingmverlpnkvenisk (SEQ ID NO. 691 )
hnsnkipksvgelk (SEQ 1D NO. 692)
klpkvgelkh (SEQ ID NO. 693)
hlsvrvesmgkhkeiiyk (SEQ ID NO. 694)
khkeiiyk (SEQ ID NO. 695)

15 kirdilgesqkfllvidlalfkh (SEQ ID NO. 696)
hafsgaeikdgllrmklqdtaceiakrlgqeplaakvigsrmerrk (SEQ ID NO. 697)
‘hafsgaeikdqllrmk (SEQ ID NO. 698)
klqdtaeeiakrlgqclaakvlgsrmerrkdiaewkaadvwieksh (SEQ ID NO. 699)
kvlgsrmerrkdiaewkaadvwieksh (SEQ ID NO. 700)

20 kdiaewkaadvwfeksh (SEQ ID NO. 701)
kaadvwieksh (SEQ ID NO. 702)
hvpttislptskvigmsdrdrivkfligktttaeasstk (SEQ ID NO. 703)
kailteakqlrdliglph (SEQ ID NO. 704)
kakaksgkgpliredessstattvmkpfh (SEQ ID NO. 705)

25 ksphrgkleswlirlkeafydaedlideh (SEQ ID NO. 706)
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20 [0229] According to another enbodi nent of the invention, three-point
recogni tion nethods described herein may be perforned by a conputer.
Figure 6 is a block diagramof a conputer available for use with the _

f oregoi ng enbodi ments of the present invention. The conputer may include a
processor, an input/output device 25 and a nenory storing executable
progr am i nst r Jeplireklsswlal SEIR N8 3- poi nt- 116 recogni ti on met hods of

t he foregoing enbodi nents. The nmenory may include a static nenory, volatile
menory and/ or haghieaswholka{SEQIENNGO798) The static nmenory conventionally may
be a read only nenory ("ROM') provided on a magnetic, or an electrical or
optical stor ag@pﬁfggl'( DO Vvobptil e menory conventionally may 5 be a
random accessnenory ("RAM') and may be integrated as a cache within the
processor or provided externally fromthe processor as a separate
integrated circuit. The non-volatile nenory may be an electrical, magnetic

or opt.i cal r nmedi um. 1 02301.From.a pr.oteom c.point of viewthe
const ruct i@2£M§£S@§%§ipﬁ?w?‘gg'og??§Wiﬁ‘nl %f)'éql‘ém gétg%ﬁﬂg P M ew glioma
eptide s ence led directly to identification of _a_biology-w de class of
Brgt ei ns ﬁé&%mé‘i%té‘d‘étﬁ&&%‘i%ﬁ%e%nﬁufWﬂéﬂ%ﬂoﬁﬂ@mﬁbﬂ“’gﬁ%n of the

3-point-recognition nethod resenbles identification by the use of a
"keywor d" spravides rebiaile fangetefod siimulation gf plaet grewtht spel | ing of the keyword 15
"kagvafl hkk" (SEQ ID NO.: 1) as in a typical sequence honol ogy search, or
in the nucleotide specification of an am no acid, an abstraction of the
keyword delimted by the "3-point-recognition" paraneters is used. This

del inited d[@bﬂ]r'%tdlé.%a relaﬁhﬁiﬁelwhegﬁﬂay&ﬁeawsﬂz?né& poh® diekBt i vel y short

am no aci d sequence |leads to" identification of a class of 'proteins with
strughur es; eI NNATTo ‘E_zcgjl LGRS, M‘ﬁﬁ particul ar
f uncﬁponsén?%g%?]?{s&éasebt rang?ﬁ})e%{r]r:}@%gﬁén &P%h&hﬁ%h ge ©
' E activates ilbiquitin 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 1 P700 chlorophyll 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, Al, and FX. PSI functions as a plastocyanin/cytochrome
c6-ferredoxin oxidoreductase. Cofactor P700is a chlorophyll A dimer, A0 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 chlorophyll special pair and
subsequent electron acceptors. The PSI reaction center of higher plants and algae

25 1s composed of one at least 11 subunits. This is an integral membrane protein of

114




replication, in addition to structures, turn out also to be shared by
menbers of the exposed class suggests that these structures and functions
are related. Thus, from this newy identified short peptide sequence, a
nol ecul ar recognition "|anguage' has been fornul ated, which previously has
not been described. Further, the 25 sharing.of immnological.specificity by
di ver se ne@ﬁé@orSPlaﬁtﬁﬁylélfoé‘% gembrange T, e?’]f‘?““ deprvtig caer § Wlth’rfz‘ ﬁancer
Replikins, suggests that B cells and their product antibodies recognize
Repl i ki ns bipd pgeeriticab henceshesiprificanse 6§ i’ iin Baplikin guresaere. OFMER USES OF THE
THREE PO NT RECOGNI TI ON METHOD 5 [02311 Since "3-point-recognition” is a
pr ot eom c batdriad Replélting tieese fvhest Repliking amdiplaiit Réplikinsafe theadost ns, using three
or nore different recognition points for other peptides simlarly should
provi de usgfistivevOlufiBhdrp MIER MG 0 T iRbBREnceRF RleT &plikal afRale toFUr t her, the
"3-point- recognition” nethod is applicable to other recognins, for

exanple to T ol ' i Ll . po i of 10

or ganisgms. I#Egatf%g ﬂ%)é(}%}l%{g% rsé’@‘%gﬁ?ﬁeg ggﬂr}g%%h bﬁawgﬁgéggggﬁn%l ItTied to
identify other _ useful conpouynds .of .covalently |inked organi c.nolecul es,

i ncl udi ng Batrﬂﬁﬂ“@ﬁ*gé’ﬁﬂqg’sﬁéﬁﬁ S’a"ﬁftﬁﬂa’é’@%lﬁ%,ce]:lﬁﬂﬂ mﬂ"g@@ya@ar bohydr at es,
| i pids or conbinations thereof. In this enbodinment of the invention a
sequence | 9regeisms Nath regard &rspbiepti®Aces containing three or nore desired
structural characteristics. In the 15 case of screeni ng conpounds conposed
of covalently |inked am no acids, |ipids or carbohydrates the subsequence
.of 7 to about 50 covalently linked units should contain (1) at |east one
first am np2a6] Hurtifen elatpled eiReplikink iwerdifouas ifithe PSAERWIRat w6teh) tO ten
residues froma second of the first am no acid, carbohydrate or lipid

resi dyg; (%ﬁ&gg?gi&gtﬁgﬁtwﬁ&ggggmq«hg%md@m no acid, lipid or carbohydrate
a

resi due; 20 an east 6% of the first amino acid, carbohydrate or

lipid resi due.hllggn](()"{‘jheS Lo %ﬁgﬁ@gﬂﬁ@_&%l eoti de sequences, the

subsequence of ab

hlgpkwkpsiswik (SEQ ID NO. 618)
kwkpslswiknaesrlnhh (SEQ ID NO. 619)
kwkpsiswiknaesrinh (SEQ ID NO. 620) |

15 kpslswiknaesrlnhh (SEQ ID NO. 621}
kpslswfknaesrinh (SEQ ID NO. 622)
‘hhaialglhtttlilvkgaldargskimpdkk (SEQ ID NO. 623)
haialglhtttlitvkgaidargskimpdkk (SEQ ID NO. 624)
hhaialgihtttlilvkgaldargsk (SEQ ID NO. 625)

20 haialglhtttlilvkgaldargsk (SEQ ID NO. 626)
htttlilvkgaldargsklmpdkk (SEQ ID NQ.627)
hittlilvkgaldargsklmpdk (SEQ ID NO. 628)

hittlilvkgaldargsk (SEQ ID NO. 629)
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nucl eoti des should contain (1) at |east one codon encoding a first am no
acid located within eighteen to thirty nucleotides froma second codon
encoding the first amno acid residue; (2) at |east one second amno acid.
residue; and (3) 25 encodes at |east 6% of said first am no acid residue.

118 [ 0232] eral enbodi nen of, the present invention are specifically

i |l ustrat eﬁﬁ’%ﬁn‘% EF’F*B%‘{]E Hé‘iﬁ?‘ﬂ?‘“% whepy Replikinsgo.redex iS¢ at ed t hat
nodi fications and variations of the present invention are enconpassed by

t he above previdhimthe Podds SVRIEAT Fhoterysteom M 76 chloraphyil dpgnepadeindilai ms wi t hout
departing fromthe spirit and intended scope of the invention. EXAVPLE 1
PROCESS FQRaGMdled&TI ON, | SOLATI ON AND 10 | DENTI FI CATI ON OF Repli ki nS AND
THE USE OF REPLIKINS TO  TARCET, LABEL OR DESTROY REPLI KI N- CONTAI NI NG

ORGANI SMVS a) mmgﬁamgﬂngu&%%ﬂgq@kqgmwp@d)ect ed from

Bermuda water sites and éither “extr d"on the 'sane day or frozen at -20
degreges C and - I MEG genized in a cold
room (at O to@%gﬁﬁg{l@%@%&ﬁ#@@%@gﬁn ne@fra buffer, for
exanpl e 100 cqg. .of_..0..006M phqgsphat e, buf.fer | .uf | 7 ("phosphate
buffer”) for %&mﬁ@w&m@ W&ﬂ%@k@%&u@ﬁhpg bed at 3000 rpm
and t he supernatant concentrated by perevaporation and dialyzed agai nst

phosphat e buf fiayrinygighslicdleahkeplicqehk(SEQ T NOY 638 of approxi mately 15 ni .

The volune of this extract solution was noted and an aliquot taken for _
pr ot ei n anal y digikdileahkgpfigqghlr(BEQJEY N@a634)r act i onated to obtain the protein
fraction having a pK range between | and 4. 25
hdileabkgpftgqghk (SEQ ID NO. 635)
10 hkgpfitgqeghk (SEQ ID NO. 636)

kepfigqghk (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 meeting

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/dutput device
25 and a memory storing executable program instructions representing the 3-point-
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119 [0234] The preferred nethod of fractionation is chromatography as
follows: The extract solution is fractionated in the cold room (4 degrees
C) on a DEAE cellulose (Cellex-D) colum 2.5x11.0 cm which has been
equilibrated with 0.005M phosphate buffer. Stepw se eluting sol vent
changes are nade with the 5 follow ng solutions: Solution 1- 4.04 g.

NaH2PO4 a NaH2P e-dissolv .n 15 Litres of distilled water

(0. 005 m{}g"r@“ﬁﬁﬂﬂ%ﬁg%f}% |°o%°rig°3“g8?‘§g°dd¥“e‘%1&H Dregiyynay 81"&}‘38 %n 2,480 .
of distilled water; ?ol ution 3 - 17.1 g.. of NaH2PO4. i s dissolved in 2480
M of di stfACRFMpRYcrolatipmemopsandier4 nonyplalezmemesy) Jhe siligmemsgy 65 . of
NaH2P04 is dissolved in 2470 ml distilled water éo. 175 nolar); Solution 5
- 101. 6 g.conyenkigpgliyomay be giresd onlyetenary 4ROMY) prvvidad dnemagnetie, or( pH 4. 3); 15
Solution 6 - 340.2 g. of NaH2P04 is dissolved in 2465 of distilled water
(1. 0 nol aran efeétricallorlgpticBostotaige medium.28Re Glatile ninoBP Gonventigfatly eayaci d
(H3P04) is made up in 2460 m of distilled water (1.0 nolar, pH 1.0). 20

[0235F Thee@thidiet accebstientuy (TR ndlfayhe MBdodATBd ad ScRASSAHInGAE O t he
-~ colum and overlayed with Solution 1, and a reservoir of 300 m of

1D e R i M 1% 0

Three m zfl I quo uant ar co nd” anal yze protein content
at OD 280 unt.il..all of the protein to be renpved with Salytion 1 has been
eroved 1 BB HRIE ST sy Yot chishicas NAgaRIcLet BB HOTRESH

fol | oned ing\cd?‘tijn(icessi on by Solutions 3, 4, 5, 6 aid 7 until all 120

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-recognition” 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
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of the protein which can, be renoved with each Solution is renoved fromthe °
colum. The eluates from Sol ution 7 are conbi ned, dialyzed agai nst.
phosphate buffer, the protein content determ ned of both dial ysand and

di al yzate, and both analyzed by gel electrophoresis. One or two bands of
peptide or protein of 5 nolecular weight between 3,000 and 25, 000 Dal tons
are obtained in Solution 7. _Fat .exanpl he_al gae ul er mexi cana,

Laur enci aqﬁ‘BP’Eﬁ”éFe %@Sﬁﬁ%"ﬁél{e&lﬂﬁ’ F%&&&fggg iu?ﬂdﬁgﬁéﬁg, Uehaul er pa
verticillata, Halineda tuna, and Penicillos capitatus, after extraction
and tr eat aaiihodies regoguize Repliking hy meensafasimpargseagnition 1a0guggtiat es shar p
peptide bands in this nolecul ar weight region with no contam nants. 10
These Solution 7 proteins or their eluted bands are hydrolyzed, and the
am no acid conposition determ ned. The peptides so obtained, which have a

| ysine conposhtirer WSESBFOTHE TEERER POINT REJOGINITIONMBTHOB. These
Replikin peptide precursors are then determned for am no acid sequence

dt R i ki R . ) i t t
et ai Ted oL S o B B ATt e or Ter

the criteria
defined by the " 3-paint-.recognition" met. re | i £ s Replikins.
This proc&aticalag ﬁﬁsg‘? Otes, l!ﬂ)‘%%& of 8105%{1%{&%“?5%%@ 8@%@%‘3&&3? and any
pl ant Replikins._b) Virus 20 | 0236& Usj%lg the sane ext.r acé]igon and col um
chr omat ogrotiskpertidss pimilasly shayid peryideqse QMAHOR LORGHMIBE OLIET  Rep j kens i n
virus-infected cells are isolated and identified. 121 c) Tunor cells in
vivo and ipmoteins classes.s Eurthesythe {{3-pojnoascugnitiong guethed isapplieable wath®n and
col um chr omat ogr aphy separation nmethods as above in a) for al gae,
Repl i ki ns redoghingpior exdrhple to the MOl atimthted mekoigoidioniof fipopol Fasachadsesnqd] e,
Replikin precursors of Astrocytin isolated fromnmalignant brain tunors,
10 organisms. The three point recognition method may also be modified to identify
other useful compounds of covalently linked organic molecules, 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. Inthe
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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5 Malignin (Aglyco 10B) isolated fromglioblastoma tunor cells in tissue
culture, MCF7 manmary carcinoma cells in tissue culture, and P3J Lynphoma
cells in tissue culture each treated as above in a) yielded Replikin
precursors with lysine content of 9.1% 6.7% 6.7% and 6.5% respectively.
Hydrol ysis and mass spectronmetry of Aglyco | OB as described in Exanple 10
US 6,242,578 B 1 to produced the am no acid sequence, ykagvafl hkkndii de
the 16-nmer Replikin. EXAMPLE 2: [0238] As an exanple of diagnostic use of

Repl i ki ns: 0 101 £ -mer. .1 i ken as antigen to
vt ur e Qe feral AvbeRimetE e B cn bRy oign s flrciBRatty gt a™> 200 9P
serum for diagnostic¢c purposes are as shown in _Figures 2,3,4 and 7 of U. S.
6, 242, 578 aB#.d%ft‘@'%S‘bPefggl- VY @H@CBFQS‘&B&W?%{@W‘O&@%‘HS to attach to

Replikins for 20 |abeling, nutritional or destructive purposes: |njection
of the 16-vesiaticepifithd present igventigpiare encomppssed by herdbeve fraehingscandnt i body to
the 16-nmer Replikin is shown in Exanple 6 and Figures 9A and 9B of U. S.

6, 2425578 +Hithin 122purOizWaif tisappended 2ighhe withotitizpaisiag dloratienpisit tud | abel

Repli kins: The use of antibodies to the 16-ner Replikin to | abel specific

cel I's whi GhteR@H RbPe bfthe inveRdd. ki n is shown in Figure 5 and Exanple 6 of
U S 6,242,578 Bl1." 5 [0241] As an exanple of the use of agents to destroy

Repli kins: The use of antibodies to the 16-ner Replikin to inhibit or
destroy specific cells which contain this Replikin is shown in Figure 6 of
UusS. 6, 24%% EXAMPLE 3 10 [0242] Anal ysis of sequence data of

i sol ates hza virus hemagglutinin protein or neuram nidase protein

for the presence and concentration of Replikins is
PROCESS FOR EXTRACTION, ISOLATION AND

10 - IDENTIFICATION OF ReplikinS AND THE USE OF REPLIKINS TO.

TARGET, LABEL OR DESTROY REPLIKIN-CONTAINING ORGANISMS

a) Algae
15 [0233] The folldwing algae were collected from Bermuda water sites and either
extracted on the same day or frozen at -20 degrees C and éxtracted 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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carried out by visual scanning of sequences or through use of a conputer
program based on the 3-point recognition system described herein. Isolates
of influenza 15 virus are obtained and the am no acid sequence of the

i nfluenza hemaggl utinin and/ or neuram ni dase protein is obtained by any
art known nethod, such as by sequencing the hemagglutinin or neuram ni dase

gene and C{QEiWT‘!ﬂpﬁ“&i’&T&fﬂEﬁbﬂ‘ofﬁ-ﬁé}%&?&is*&ﬁfo?ﬁa"t%pl@%‘fﬁﬂﬁ%@ are scanned
for the presence of new Replikins, conservation of "Replikins over time and

concent r v BBnlbl i BpfaF b8 4R o PO SBIRT ADBREL e Pepl Tk

sequences ang: concentra§| ons ?Og(? e am no nces obtai ned from

i solates at,.an e ier.ti C s abput  si x nont, 0 bout three years
earlier, pﬁegglpﬁee@fehﬁ’f'i))tcﬂmgxﬂs(gﬁntﬁ 'ﬁf‘@ﬁ? éqenteﬂ'é‘lil‘gﬁé‘?dg‘%ﬂbe of strains
that are nost likely to be the cause of influenza in upconing flu seasons,
and that fOYAM mbosphateutisr. Sepvdsmelnting salvant shangepare gadp 3éithes or nucl ei ¢
acid 25 based vaccines. (bservation of an increase in concentration,

parti 6ul arfollowingadlusibeppwi se i ncrease in concentration of Replikins in a
given strain of influenza virus for a period of about six nonths to about

three years oiSoliiof 1t .08 PNAHRPOPind).5g BRENPONER dNsovB@ibIT Mk S a | i kely
cause of influenza epidemc or pandem c in the future. 5 [0243] Peptide

vacci nes or nucl ei ?lisﬁﬁE&'wQﬁ?ﬁfb%gﬁﬁSf&ﬁ%ﬁn@ased on the Replikins observed in
at ed. ener

the emerging strain are gene ging strainis identified as the

strain of inflguenza,vi ' t.he hi.ghest, jncrease i.h.concentration of
Replikin sequgﬁguélgn\ﬁ'tgﬁﬁg'pﬁ%w%ﬂﬂbgiﬁﬁ‘% lﬂtzaﬁgl%lr OE;@WIQ%VW‘Hase sequence
10 during the tine perjod. Preferably, the peptide or_ nucleic acid vaccine
's based on  SPINRBEIIds! &esf NeseDR i lissoliseite d65U mhe! drbledpiived to be
conserved in the energing strain. Conserved Replikins are preferably those
Repl ilRi n sequences (0.05 molar, pH 4.7);

Solution 4 - 59.65 g. of NaH2P04 is dissolved in 2470 mi 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 molar, pX-i 4.1); |
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 A[0-23 5] 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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whi ch are present in the hemaggl utinin or neuram ni dase protein sequence
for about two years and preferably |onger. The vacci nes may include any 15
conbi nati on of Replikin sequences identified in the enmerging strain. [0244]
For vacci ne production, the Replikin peptide or peptides identified as ‘
useful for an effective vaccine are synthesized by any nethod, including

chem o2 S5 M L5 B\t SRR BEpardd D0 ol oni o

expression In puri efrom e peptides are

et or m neloR. isediaies FoRE SabBn 7 G itely SROHEd AP AEPBRS Gonor al 1y,

the dosage is about 0.1 g to about 10 ng. 124 [0245] The influenza vaccine
i s pref er &pffyr, dhernroiet: content defermiped ofdoth dialysendpnddidyzaés, apd beth to t he onset
of "flu season.” Influenza flu season generally occurs in |ate October and

| ast s t hr augllgzddiyegelplettrophoimsizy ©ne dr iveo bankiof peptide doeroteidwi ni st ered at any
time during the year. Preferably, the influenza vaccine is 5 adm ni stered

once year lnyolectid wetg B6@eR 3,000 Rhd &5 006 PAHSRCRS oRRmed UESbliGoPE  Present,
and preferably conserved in the enmerging strain of influenza virus.

Anot her ps dia@@ LK LRelus| L0, I, af B%lfe accine is a
Repli ki n gf%{bn ?E@ghoéat%o@ﬁ% em?g}géﬁné?gggéﬁbﬁ?gb@fgﬁg x%‘nfl uenza after an
absence of o] nor e ar 0 E 2 0246]. Anal ysi s .af sequence
data of | SEHFEcSuERRE SR G P T e Poehutd 30 P cence. and
concentration of Replikins is carried qut by visual scanning of 15
sequences °8pitatys; aligrexiradionrang tealmsnt &y absveglldemenstetedin SohEion Toi nt
recognition nethod described herein. Isolates of Plasnodiumfalciparum are
obt ai ned shutasisharp peptide bands in this molecular weight region with no contaminants.
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 Replikin 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 isolated and

identified.
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am no aci d sequence of the protein is obtained by any art known net hod,
such as by sequencing the gene and deriving the protein sequence
therefrom Sequences are scanned for the presence of RepliKkins,
conservation of Replikins over time and 20 concentration of Replikins in
each isolate. This information provides data that are wused to formthe

basis for c?ﬂ’g(irﬁoqaclgaﬂinawliv@ﬁlp& 1ndfit%atfs§ﬁ@§ﬁgﬂre nucl ei ¢ acid based vaccines.
i [0 -

[ 0247] Pep e vaccl nes or nucleic acl ased vacci nes based on the

Repl i ki d i he.nal ar i ' [ t ed.
Pr o er abl JOLUADSRIN o7 TR S coREp aRe AR SR SN ncl udes
Nt i goh oFs e <OR g alebesHAE e % R R ax ORI I et | on of

Replikin sequences identified in the malaria causing 5 strain. [0248] For
vacci ne preaaplej BeplikihpreRapirs Rf Astpeqytin deolased fremtalignantduanitimess, as  usef ul
for an effective vaccine are synthesized by any nethod, including chem cal

synt hesi s Miltknifo{ g1 AI0B) igllney frbaciiobRsema tiunel cedisig tisduerultge, expr essi on
in a 10 host cell and purification therefrom The peptides are preferably

admi xed wiNbRR matiRARERHHohfaell irAREEPMRIE o APS] BimplloriicamRANT det er i ned

to induce a rapeltic anti body reaction’thereto: nerally, the dosage

i s about 0 . . ' ' is
pr ef er abl Siséuaeﬁiuﬁiﬁet%%%?%&%g}%ﬁ %gln%)%%géﬁie%%q{] %E’lgg‘?*&éx‘qg‘ﬁ%ﬁ? me during
t he year, and [ Cu I ior to travel to tropical environnent.
[ 250] Anotcﬁgwng‘?é"toteﬁ’néﬁxm gﬁ% ﬁﬂéé'sghmé?ﬁcf‘g%lﬁs @%’ﬂ{fﬂ?@? PGP ol ecul e 20
conplenentary to the coding strand_of the gene ar the nRNA encodi ng
or gani sm wmﬁm@v@p&glmﬂgﬂaﬁ dsperthed imExample J8iLhS, 6,844, 5ToBl 1 inited to,
viruses, trypanosones,

10 produced the amino acid sequence, ykagvaflhkkndiide the 16-mer Replikin.

EXAMPLE 2:

[()238] 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 B1.

[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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bacteria, fungi, al gae, anpeba, and plants, wherein said antisense nucleic
acid nolecules is conplenentary to a nucl eotide sequence of a replikin
containing organism 126 Clains: 1. An antibody that specifically binds to
a peptide sequence having from?7 to about 50 am no acids and i ncl uding:

(1) at Ieast one |lysine residue located at a first termnus of said

| sol at ed V) t I esi due or at

| east one @A&ﬁ%&?{%@%%ﬁl@él}%@é?@%@t{o zgegﬂ(dﬁ% g?ﬁ%qlugﬁsf of said isolated

or syntheS|z . ; ] e | ocated six to ten

resi dues fat“Hﬁ?‘H £E£‘gﬁgg1"§é%#?8% i%’ﬁl—:‘ Pef’g.’f CE} glﬁgtm’btﬁ’é‘ 'I sti di ne residue;

and (4) at |east 6%Ilysine residues. 2. A corrgyom tion conprising the

ant i body dteplikiziigshovgnia Bigareat ﬁﬁ’é@ﬁ@l’ﬁﬁlﬁlq ¢f Uicedptabi Blcarrier or adjuvant.

3. An antibody that specifically binds to a bacterial peptide sequenhce

having from7 to about 50 am no acids and including: (1) (2) (3) at |east

one lysine residue located six to ten residues froma second |ysine

resi dye; gb2419stan@rampiesdfived MR ofagékie, desiliély Rajliki®aThe 88 dfysi ne resi dues.
antibodies to the 16-mer Replikin to inhibit or destroy specific célls which contain

this Replikin is shown in Figure 6 of U.S. 6,242,578 B1.

EXAMPLE 3

10
[0242] Analysis of sequence data of isolates of influenza virus hemagglutinin
protein or neuraminidase protein for the presence and concentration of Replikiqs is
carried out by visnal scanmng of sequences or through use of a computer program
based on the 3-point recognition system described herein. Isolates of influenza

15 virus are obtained and the amino acid sequence of the influenza hemagglutinin
and/or nevraminidase 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.

20 Comparison of the Replikin sequences and concentrations to the amino acid
sequences obtained from isolates at an earlier time, such as about six months to
about three years earlier, provides data that are used to predict the emergence of
strains that are most likely to be the cause of influenza in upcoming flu seasons,
and that form the basis for seasonal influenza peptide vaccines or nucleic acid

25 based vaccines. Observation of an increase in concenfration, particularly a
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4. A conposition conprising the antibody of claim3 and a pharnmaecutically
acceptable carrier or adjuvant. 5. An antibody that specifically binds to a
fungal peptide sequence having from7 to about 50 am no acids and
including: (1) at |east one lysine residue located six to ten residues from
a second lysine residue; (2) at |east one histidine residue; and (3) at

| east 6% lsgcfﬁgv@s% iﬁ&@&sgli’ﬁ?onc atfin ad?(l:feégpgg? iGntd %Oexf&{gi’ﬁ ?Ff Qeﬁzlﬁ%iﬁﬁ't?i- bZﬁy of

claim5 an har maecuti cal 'y carrier or adjuvant.

anti body that specifically binds to east peptide or po pti de sequence
conpri sin O?arB?FF qu(ﬁ‘k’%‘%c? m@ﬁt?'ﬁ?ﬂ ?P(?ugg%??sye?ﬁ&r %&rﬁb“:aﬁ%&(}g? (3) at | east
one lysine residue_|ocated six to ten amno acid residues frgma second

| ysine r estgigenceef the straimpasa ey canse af nfuyenga epidgwmir Ofé%ana"éﬁ%'tmg% | ysi ne
resi dues 8. A conposition conprising the antibody of claim7 and a

phar maecutfilued. | y acceptable carrier or adjuvant. 9. An antibody that
specifically binds to an anpbeba peptide or pol ypepti de sequence conprising
fromg to about 50 amino acids including: (1) at |east one |ysine residue

| ocated six to ten amno acid residues froma second |ysine residue;

[0243] Peptide vaccines or nucleic acid-based vaccines based on the Replikins
obser‘;red 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

10 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
eincrging 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

15 combination of Replikin sequences identified in the emerging strain.

[0244] For vaccine production, the Replikin peptide or peptides identified as
usefiil for an effective vaccine are synthesized by any method, including chemical
synthesis and molecular biology techniques, including cloning, expression in a

20 host cell and purification therefrom. The peptides are preferably admixed with a
phannaceptically 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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(2) - at | east one histidine residue; and (3) at |east 6% ysine residues _
10. A conposition conprising the antibody of claim9 and a pharnaecutically
acceptable carrier or adjuvant. 11. An anti body cocktail conprising a
plurality of antibodies, wherein each of the antibodies specifically binds
to a viral peptide sequence conprising from7 to about 50 am no acids and

O TR k;s;gr@fm{bﬁfgaa iSRSt deken resi dues from

a second resi st Idirne and at I east 6%
| ysi ne resj due 12. /An ant coc, risin uralit
el bodt oehéripiinior o waonsB ot PR teali bl E‘E@%asw Eaef@iybocﬁwg %%

bacteri al peptlde sequence conprising from?7 to about 128 50 am no acids
and i ncl udatadctgbey and aﬁtééiyﬂu@rﬂétel&mlnéh‘@yﬁldﬂ@‘f%@&?ﬁ’&i@i@x to ten residues
froma second lysine residue; (2) at |east one histidine residue; and (3)
at | east &%ﬂiiyisﬂefbﬂwtmyﬂnnesluﬁﬂgthe@m;arﬂréﬂamﬁyy, tdedkfledriza vasameisi ng a
plurality of antibodies, wherein each of the antibodies specifically binds
to a EUn9addnﬁﬁil@iekééeon%@?é&lycﬁx&ﬁmﬁéddsdnfmepfhkﬁmﬁuérﬁe@&wﬁveﬁ% bani no aci ds and

i ncluding: (1) (2)
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.

10

EXAMPLE 4

[0246] Analysis of sequenc;: data of isolates of Plasmodium falciparum antigens
for the presence and concentration of Replikins is carried out by visual scanning of
15 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 khown 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
20 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 bz_tsed

vaccines.

[0247] Peptide vaccines or nucleic acid-based vaccines based on the Replikins

125




at | east one lysine residue located six to ten residues froma second

| ysine residue; at |east one histidine residue; and at |east 6%/ ysine
residues. 14. An antibody cocktail conprising a plurality of antibodies,
wherein each of the antibodies specifically binds to a yeast peptide
sequence conprising from7 to about 50 am no acids and including: (1) (2)

(3), 20T ehlsPOn ARt SN ASATH St PRISS, fSipliafp o second

| ysine resi east one Si % | ysi ne
residues. 15.. An, anti.body cogcktai.l conprising a plurali of anti bodi es,
wherein ed® e’&fac’tdﬁ‘@"c‘ﬁﬁf%/ %5 ‘é%ors'B%lB& S %ﬁ?ﬂﬁnﬁ&u@Beséhéﬁﬁ%ba pepti de
sequence conprising from7 to about 50 am no acids and jncluding: (1) at
| east one 9P§EYaHobEPrAGR! anFrariaee Atigen of theprganigmyuEhe YacsHPaM&8&cond | ysi ne

residue; at least one histidine residue; and at |east 6% ysine residues.
129 include any combination of Replikin sequences identified in the malaria causing

5 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
10 host celi 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 ug to

about 10 mg.

15 [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

20 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 fo a nucleotide sequence of a replikin contz;tining

organism.
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Claims:

1. An antibody that specifically binds to a peptide sequence having from 7 to about
50 amino acids and including:

D at least one lysine residue located at a first terminus of said isolated or
synthesized peptide and at least one lysine residue or at least one histidine
residue located at a second terminus of said isolated or synthesized
peptide;

(2) a first lysine residue located six to ten residues from a second lysine
residue;

3) at least one histidine residue; and

¢ at least 6% lysine residues.

2. A composition comprising the antibody of claim 1 and a pharmaecutically

acceptable carrier or adjuvant.

3. An antibody that specifically binds to a bacterial peptide sequence having from 7
to about 50 amino acids and including:
(1) at least one lysine residue located six to ten residues from a second lysine
residue;
) at least one histidine residue; and

3) at least 6% lysine residues.

4. A composition comprising the antibody of claim 3 and a pharmaecutically

acceptable carrier or adjuvant.

5. An antibody that specifically binds to a fungal peptide sequence having from 7 to
about 50 amino acids and including:
(1) - at least one lysine residue located six to ten residues from a second lysine
residue;
(2) at least one histidine residue; and

3) at least 6% lysine residues.
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6. A composition comprising the antibody of claim 5 and a pharmaecutically

acceptable carrier or adjuvant.

7. An antibody that specifically binds to a yeast peptide or polypeptide sequence
comprising from 7 to about 50 amino acids including:
't} 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

8. A composition comprising the antibody of claim 7 and a pharmaecutically

acceptable carrier or adjuvant.

9. An antibody that specifically binds to an amoeba peptide or polypeptide sequence
comprising from 7 to about 50 amino acids including:
(O 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

10. A composition comprising the antibody of claim 9 and a pharmaecutically

acceptable carrier or adjuvant.

11. An antibody cocktail comprising a plurality of antibodies, wherein each of the
antibodies specifically binds to a viral peptide sequence comprising from 7 to about 50
amino acids and including:
(1) at least one lysine residue located six to ten residues from a second lysine
residue;
2) at least one histidine residue; and

(3) at least 6% lysine residues.

12. An antibody cocktail comprising a plurality of antibodies, wherein each of the
antibodies specifically binds to a bacterial peptide sequence comprising from 7 to about
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50 amino acids and including:

13.

() 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.

An antibody cocktail comprising a plurality of antibodies, wherein each of the

antibodies specifically binds to a fungal peptide sequence comprising from 7 to about 50

amino acids and including:

14.

n 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.

An antibody cocktail comprising a plurality of antibodies, wherein each of the

antibodies specifically binds to a yeast peptide sequence comprising from 7 to about 50

amino acids and including:

15.

(D) at least one lysine residue located six to ten residues from a second lysine
residue;
2) at least one histidine residue; and

) at least 6% lysine residues.

An antibody cocktail comprising a plurality of antibodies, wherein each of the

antibodies specifically binds to a amoeba peptide sequence comprising from 7 to about 50

amino acids and including:

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

3) at least 6% lysine residues.
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