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REPLI KI N PEPTI DES AND USES THERECF CROSS REFERENCE TO
Ol |1 ER APPLI CATI ONS [ 0001] This application is a
Continuation-ln-Part of PCT Application

No. PCT/ US02J09240, filed March 26, 2002, which is a
Continunation-In-Part of Applications Nos. US

09/ 984, 057 and US 09194, 056, both filed Cctober 26,

10 2001, which.clainms priority from Provisional
Appl i cat i ons REFIZGSNSBEPTHIDESAND YSES THBREOE he
subj ect matter of which is incorporated herein by

reference. FIELD OF THE | NVENTI ON [ 0002] This

| NYROSSIWEFERENGE T O'eHERAPPLICATIONS2nd use of
Replikins, a newy 15 discovered cl ass of peptides

b0 S Epldns BRARh B %H?Bﬁé%fgﬁgle?n
pﬂic?ﬂpir@é’@@?@ R R 2 A0 Wi 44 eclngiy Fpator

use as targets _in the devel gpnent o rreth
t rAnpnlicpdonsNasy Do I @é&éig%'%ﬂﬁpéﬂpﬂl ﬁhﬂ@ﬁtober 26,

invention relates to the use of Replikins in the
d €08t which ckimprerityifiom Pawisisnad dpplicationg 60/308,306,diled July
relates to the use of Replikins to stimulate growth of

PlRRHe1 Lhe dulijedt mdtep 6f whivhRIAderbofikd'idreinAgiseRReide OF
THE | NVENTI O\l [0003] Rapid replication.is
characteristic of virulence in certain bacteria,
viruses 25 and malignancies, but no chem stry common

t ' ' j R di fferent oOrgani sns has been
d?@%@ﬁﬁﬁmw i's pat ent application
a new class r in structur | at ed
© dB00 s BprcasPiaRs tnMeabiraton uid s i Beplis sty
proteins related to rapid replication, naned
Rébsmk@rﬁé claggofneptides thatetharestructyral gherpcigrsficso fr paticular, this
rapid repli.cation in nultiple organisns and di seases
arinvention ircistes  Replikihsrvehikch hatd trenifound iavirnsesg baoténmg Fongus,
life. [0004] W constructed an al gorithm search for
ReRhédf iabfociated proRing] plentsARd 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
this invention relates 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, virses
and malignancies, but no chemistry common to rapid replication in different
organisms has been described previously. This patent application discloses a new
class of protein structures related to rapid replication. A new family of conserved

small proteins related to rapid replication, named Replikins, which are used to
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5 algorithminvented herein not only was the function
of the epitope revealed - rapid replication, but an
entire famly of honol ogues whose function is rel ated
to rapid replication was di scovered, which we naned
Repli ki ns. [0005] The algorithmis based on the

f prddistiand) corbio] Expidizmpheatidnan ntuleple ongmmesisnd yiteases land ks
to parts rather than a whole protein in recognition.
Prigteé Papid'Rplicatidhen plant &id Mieblftzed by the inmmune
systeminto smaller pieces, frequently six (6) to ten
(10) am no acids long, as part of the i nmune systens'
process of recognition of foreign structures against

i i, may nmount an i.ngmune defense,., .B .
oS00 ve Ebrinien Ay AP RSB b e
dlsease by choppi ng up 15 proteins, of the disease

gaeritho inyerted Emm et onlwasthy danction of the spaiaes rrRyealedniapid
Th|s principle is used as a basis for the algorithm
Wiréplicutinr but am entize famifyosf honmiogueg sbesofunttien watlatgd terapid
cancer epitope, once the structure of the epitope was

K RgpMeatioh wid Wsdovesed| whichiwddmudder gflikidke nmal i gni n
epitope, in which two of the three lysines (K's) are
ei ght residues apart IS in accordance with the
apparent “rules' 20 used by the |rmune systemfor

{Zﬁ%%%%éﬁi@{bﬁ#a?n@ﬁggﬁ%‘ff% e Bk s e

was shown to be a very stron ant| t.hat |s

g SHErmEenks s Parispfher diap fvhel Hgléwosfﬁg?ﬂtiﬁ‘@?%ﬂ g‘?ﬂé’w are
three lysines (K's) in the 10 rrer peptide glioma,

Reriti Hyilrolyaed by it inhenessysternininsmaller pieses, ieguensiysix (&) &0
DNA and RNA as potential anchors for the entry of

Vit O amiiochcitls 1dng, Ghparh bfthie dinnemé sy stéres’i pradessiefiretognition

t he sequence of the malignin epitope, -between 2 the

t W7 férefenWithéthred mﬁét%cl( B)mdyafibeiten imprink deflGy ¢ wagof

a connectl on to metal s of redox systens which are
e P@gg@&%ﬁ%@ﬁgg?&eﬁ%%%ﬁ@@dchogm up

I d b
28%3@%? R el GpeptrAReRORB T IsE PRI B g
successful in catalyzing a nunber of chem cal

t rEsprinciple isowsd asahesis fas theglgenthpywith which to search for

homologues of the malignin cancer epitope, once the structure of the epitope was
known; 2) The specific structure of the malignin epitope, in which two of the three
lysines (K’s) are eight residues apart is in accordance with the apparent ‘rules’
used by the immune system for recognition referred to above (6-10 amino acids
long); 3) The fact that the malignin cancer epitope was shown to be a very strong
antigen, that is — a generator of a strong immune response; that there are three
lysines (Ks) in the 10-mer peptide glioma Replikin and that K's are known to
bind frequently to DNA and RNA as potential anchors for the entry of viruses; and

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



10

[

20

25

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 sns, and then separately cleaved to 'go about
their separate functions', so the Replikin 10 |
stthaBralres which argright £8)7esituesaDait: MEECHAL G EONpeHER fthe
that appears to be recogni zed separately by the

i muetale of pegior Bysherds whigh kes requireditni provillé theengrgydor myilication.
e.g. synthesized to produce a functional unit. [0007]
Froma proteom c point of view, this tenplate based on
the newly 15 determ ned gliona peptide sequence has

I . . ; . :
riﬁ%qbggn gg]r?gllgra &e%ﬂ s%éra%gtcurgs gﬁgtg‘ﬁ%sé%slsgu: gtﬁil&ﬁdﬂﬁdﬂng
function, in this case..repldcation. EX les of the.,.
| ROPRSIS &vift ahpeiag Y Posiper e fpictional Shpumy e BPesmcsptulin
di sease appear in diseases including, influenza, HV,

c &Aebzingwinyrabi b chapicaldpnsfonpations, Somgtianes) with inggressive
structures is related to the phenonenon of rapid

r efficienciéso dustras PGo or mers seperatesprdiewsveith speciieaad quite different
al gae, plants, the gemni curl leaf tomato virus, HV
arfinctivfs efe now SR retonddith be ByrithestiRi esdetlieg by beganisms, and
presence of Replikins in rapidly replicating

(o] J o n [ iki
i s i e i e
Repl i.kin iti i RANN ' .
bl SRR b8 vl RS bl B6k bpes 58 S gnized
for the finding that Replikins are related .

C GERATIEL B B e systenh i iy b BEMAEH R cppvermage &
replication of the organismin which they reside.
Eesnheazedsp predise affupcdiopalitait. pr oof s i ncl ude t he

rel ati onship found between rapid replication and
virulence in glioblastoma cells, between 5 Replikins

in influenza virus and the prediction of influenza

P 0O Feém A PHoteBRi SiiThtCst, viewthishémpateas@eihe neelyveen
Replikin concentration and rapid replication in INV.

[ %%mghgggﬁa?gﬁimmlhap il 8 thedisdBvRty dfiawide GRESof

in rapi s found
proteins with related conserved structures and a particular function, in this case

replication. Examples of the increase in Replikin concentration with virulence of 2
disease appear in diseases including, influenza, HIV, cancer and tomato leaf curl
virus. This class of structures is related to the phenomenon of rapidl replication in
organisms as diverse as yeast, algae, plants, the gemini curl leaf tomato virus, HIV

and cancer.

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

amino acids) and 2) Replikin compositions in specific functional states dependant
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10 in the properties of the glioma Replikin, a | OKD
peptide called Malignin in brain glioblastoma
multiforme (gliom) - a 250KD cell. protein.
Antimalignin anti body increased in concentration in
serum (AMAS), neasured by an early stage diagnostic

t entrafid replizaioeer, priovdeuthe Hadiofor thesfinding thiat RepdiMing arpesdated
Mal i gnin was so naned because in tissue culture the

eYRERREVRTY AfwilDisqualRtivels ta Btk fafeofGQNRANEN 8f the argaihﬁm in
per mlligram nmenbrane protein extractable increased

V‘l\"k\)r{tﬁ%ﬂ (lﬂgf FRRE Bxdhn lne%f fifebd ﬁﬂbﬂbxﬁ'tl ﬁfbo?seﬁmﬁ?é h}etrbﬂﬁonshlp

IS there I NCr ease

DBt hePuced bt SRtichb et vifulngk in alidhftoa el BN Sen

increased ten fold vvhereas the cell nunber increased
ofepliking in infpenzaxirus awd the predictinnrof duflipenze pandemies g
protein was determ ned through hydrolysis and nmass
s ppidtminspindythevdl stionsldp datveatn Beplikiprooneshtiatioh endrapiav el
16 nmer peptide sequence. W searched for the 16 ner
PeliciforSiag®/Ice Whi ch we have naned a dioma
Replikin protein in databases for the heal thy human
genone and found that it was not present in these
dat abases. 25 4 (001I] As such, the fixed requirenent

a i areh.in pther

2L R B8 F Bl Bl TElisal el foune
Q/er 4, 000 prote| n sequences in the "Pub_ Med
d i thspeepepissof shegliomaRepliin, MB%%P@M M@llﬁélﬂ ithbrain
viruses and plant forns specifically associated with
r ghobklastemph nudidfoone (gliokm)e la@dg0KD ¢l potein. Reptirniignin antibody
proteins occurred frequently in proteins called
I eiiréged iInn@npériation &1 sebym (AR AS), measired/By i Sarl

Hom)l ogues of the Replikin sequence were found in aII

t WiEhostic tbkd €6t dahét# nowl ied fdrliﬁ@s‘i OI' Q@EclP%é@ Mﬁf‘@ﬁﬁ Ywas so

and’in “replicating proteins' al gae, "pl ants] fungi,

1 [ I

FRINERS 0 TR S STy e
in cel].

per mllllgram membrane protein extractable increased with increased rate of cell
division per unit ime. 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.

[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 hurnan genome and found

that it was not present in these databases.
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nunber and nenbrane protein concentration in rapid
replication of gliom cells suggests an integra

relati onship of the Replikins to replication. Wen the
glioma is replikin was synthesized in vitro and
adnm ni stered as_a synthetic vaccine to rabbits,

alhOHda s suet, ithaafixedfraricament algprithas wps vibdde dearch in other
establishing rigourously the antigenic basis of the
antgaiitinsofoi the GlicnkoRlyplikin petdiiot Koviddibgiiedshereall Over 4,000
providing the first potential synthetic cancer vaccine
angbikinGe eﬁ&é&tlﬂ ﬂ% “PQib MEE Y Atdtale WafeGeiteRed ﬁlﬂdﬁ%logues were

or gani sns. (0014] The denonstration of the

i.0N$ I
SR #pﬁﬁ&ﬁ PL&?E%JE%E spigaLY %@a&#@fﬁfﬁ%ﬁﬁ%ﬁﬁ
( rrldlng ce e) based u the shared .

qlogies pf gic hR el BRI RTe fBeqpendy Braroteias called
augnentatlon of inmmunity with antlnallgnln anti body
arigphicating protoigseht their énvesfigatorsy nt hetic 25 Replikin
vaccines. 5 [0015] A study of 8,090 serum speci nens
from cancer patients and controls has denonstrated
that the concentration of antinalignin antibody

| (63123 SRMmalbdries 88 e ReplikiBalkeiitnck Rdte/fotlid irSall ﬁl%ldrhrﬁ'uscs éthat

| nci dence of cancer in the popul ation increases,

AR g i B ok,

antlbo%% bstc tOtOXIC to cancer cells at picograns

P cancer cell, and in vivo the
concentration of antimalignin antibody rel ates
quantitatively to the survival of cancer patients. As
shown in glioma cells, the stage in cancer at which

c §0013] dihatyméaligrin isearichedus ffoldreothparsdite the fivesfoldincrease in cell
mal i gnant state but remai n qui escent or dormant, now

C almber didyhémbirahs preih kondentraorinrmepid ¢éplication of glioma cells
life-threatening replicating state which is

c E@#g’%@ﬁ%'&t@&aﬁéﬁtﬁﬁsﬂb BF HRACHHLARAG %‘hﬁéﬁdrp NWhEn the glioma

I kins. I'n addition, clues to the viral

?édgma 055 kyTulonf AP TR de byl Ateic

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

Replikjn vaccines in other organisms.

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

Replikin vaccines.
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reduction in carbohydrate resi dues when conpared to
the normal 10B. This 15 reduction is associated with
virus entry in other instances and so may be evi dence
of the attachnment of virus for the delivery of virus
Replikins to the OB of glial <cells as a step in the
transformation to the malignant state. [0016]. The
sharing of inmunol ogical specificity by diverse

NEOOESA Shdf BES,00RSGum sﬁ@c:ﬁt‘énéjﬁﬁﬂrb%héékdﬂeﬂ% hid controls has

antlmallgnln antibody for the glioma and rel ated

p?%‘é%%f EPlal P SonciigaH %fg%ﬁg}{emgaﬂgﬁn@i@l%g% it sgoin
R T

specificity may explain what was previously difficult
* Gnsses Swihtiv ey hremdoldin eady mgligwensys iepurdles of cell ype. In

el evated in all cancers, 25 and is cytotoxic to cancer
cefifrs this dnﬁlﬁidgrtiedytbmxﬁim‘(:hﬂ@k cells 2t pivogranpAfermBildsNper
nost or 6 all cell types. Thus anti rml | gnl n anti body

| Tailfe? GHE A6 d BOFVO e @o%aaﬂfauBﬁBkmkﬁr ggélﬁt@
i mmunol ogi cal specificity and wh 1aere|at to the

Y

?ﬂ%%%f%egﬁﬁa hEohy éﬁ%%}:&%éé?é&f%?%@ﬂ ok s, e

Lh ra re ti is.the udy .of .data from
{ RleBp e E%cﬁq%’é‘ﬁ‘s“g‘g onfithayE o AP R 6w
prot ein q'@ll nces, and epi dem ol o?y of influenza
tserpaiequisscent or donment, o candedistingiished from

herraggl ut| nin and anti body cl assification, but no
s ttheamnresaotive fifecthreatemirey replicating siattewhieh limﬂmeamtdrmdaby the
previously been described in influenza, and no 10

C hedrgRsd cohcetiaivntof Mepiina N Eh S1AMRS clue®td BE vaED patho %enesis
strain-specific peptide sequences have been described

Dbf&é:ﬁeﬁﬁﬁi Bh ERRdGR ﬁ{eeﬂa&ttﬁatvglma &gmt%QQFS%% 3)50% %0%

docunent ed epi denics or rapid re

s?é‘ffal. o %rﬁ**‘f'&gﬁah%"fe&@ﬁ%e heSolfafe 384 Pl 8. T,

he four sjrains, influenza B, (A) H N1,
‘7“‘*2 'é?r?as"c’ WS €O, othes dnstanges mypegdence
of Repl i ki n

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

and is cytotoxic to cancer cells and related to survival of cancer patients in most or
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concentration was related to influenza epidem cs
caused specifically by each strain from 1902 to 2001.
These increases in concentration were then shown to be
due to the reappearance of at |east one specific

epl i kin conposition from1l to up to 64 20 years_after

agllsmspe g‘ﬁ adimalignin anbodinisgedsed sgaing wancer Replikins,
strain-specific Replikin conpositions. Previously, no
s twidtlnsigpeiirhintologieatispadificty angtwitiels asgaetddrno the plientmenon
mhich to predict which strains would predom nate in
hﬁﬁkﬁﬁﬁgaﬂﬁﬁgayﬂ@e nor to devise annual

n1xt res of whole-virus strains for vaccines. The
recent sharp increase in H3N2 Replikin concentration
(1997 to 2000), the largest in 25 H3N2's history, and

it el 2 Sesand Rgosal @%ﬁsefohftﬁ%%?ﬁ@# P ELAPL eplifgpon isthe

pandem c of 1968 and in the two high nortality

e shuitymif datadfom Grpagh0nERE, onuaﬂuweruab beamegglefinip progein
years, together nmy be a warning of com ng epi dem cs.

5 skQEhSds Mylrephieiriclofe pf influasaapiicndos amiqeindesics THD date, only
hi gh degree of conservation of Replikin structures

0 %ﬁjm(/%ém w@&ag@ﬁuﬁ;ﬁm gtitlody dlassiFeatdny bet WadiraleEsacic

for years, reappear after an absence of from
0 d
prmaual bR e&%tmt Sop %‘iﬁg%?."ﬁé% PO ity ond no

SRR R g o S A s

organl zed, process qf on e vati on of. Replik .
f diaye bean deserikshRieHIe chserrslat e%’eﬁpﬁﬁ#ﬂ Sgeatly

occurred t he chance a alnst an average |length
inknwmﬁnaiﬂmﬂmmkﬁnrﬂﬁﬂguwh@ﬁﬂmelng conserved for one
year (let alone 100) is calculated to be in the order
of 2 to the 27th power to 1. 15 [0020] The significant
conservation of Replikins is not unique to influenza

Vifhos ue fo@'t@&n%ﬁﬁﬁ&teaéﬂnfﬂ%)éone&ﬂﬂiﬁﬂtdfsﬁwﬁ sﬁﬁuiﬂm&nza :
type in 111, as well as in wheat. [0021]

th %ﬂ#@ﬁhh@&%ﬂ%ﬂe & mBePsidth) SnfiabL LBl mmnd

replrica
(A)H2N2 and (A)H3N2 was found, and that such increase of Replikin

concentration was related to influenza epidemics cansed 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
yeats.after its disappearance, plus the emergence of new strain-specific Replikin
compositions. Previously, no strain-specific chemical structures were known with
which to predict which strains would predominate in coming influenza seasons,
nor to devise annual mixtures of whole-virus strains for vaccines. The recent
sharp increase in H3N2 Replikin concentration (1997 to 2000), the largest in

H3N2s history, and the reappearance of specific Replikin compositions which
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20 increase in Replikin concentration shown to be
related to rapid replication in HV. The Replikin
concentration in the slowgrowing lowtitre strain of
HV (NS 1, "Bru"), prevalent in early stage

i nfection, was found to be one-sixth of the Replikin

c overe st seien dnnthierhi ghhmortality HINZpamdemirs &ff ($68tand ireths twahiph
of HHV (SI, "Lai"), prevalent in |ate stage HV

| Hhered]ity Bpidédics of DOBdndq97er but wAkPhiRSnAloe 20129 geﬂ@,ftogétﬁer
relation of Replikins to rapid replication. or

eﬁﬁ\%m [l ﬁ?%ﬁo : : gem ni virus, which

dev stﬁ%‘gﬁﬁ toﬂ%:lﬁ%%)ﬂ'sld&tﬁﬁé first 161 am no acids of
the "replicating protein', which have been shown to

bind to DNA, contain five Replikins. 5 [0023) In

mal aria, |egendary for rapid replication, trypanosones

2 10019 Synthetic Repliking #7e npw piapcines. {idnshigh degrsa oheansemvaiinn of
one trypanosone. Miultiple, novel, alnost " flanboyant'
RBeplikinrstscturestobsarsedvwhérebp thedddntiehl simstuaé canppersistIor 100
over |l apping Replikins per 100 am no acids are found

t Besd] dt redipehiOfHs hn AbRntd6f s Onk o B Pédrkiddppears indicates that
concentration in influenza epidemcs is functionally

c e . 7

c e WA pievicusly ot Rk CHR 1 VindedoBHhE 7 nldhn subsitution
gl i.oma cells a conmpatable to r.api eplication in

A BB i T AP i iR O SRR o

Repli kins thus are associated w th 15 and appear. to be
p rganized prereess ¢ tioy-0f feplking.q B fct, diypndam sehstitugions of
di fferent organisns. [0025] Replikin concentration
aaclcampoicid asaunreds ithef ehagcpagainistian axeragedehgihl influsnza Replikin
detect and to control the process of replication,
Waeqltntsherptombrved forvme yeimlat alonand0) B @akkakikedan & irvthe
each bi ol ogi cal popul ation. The discovery of these new

Plofde®bP2 to the 27™ powerto 1.

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

prevalent in late stage HIV infection.
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related to rapid replication provides new

opportunities 1) for detection of pathogens by

qual itative and quantitative determ nati-ons of

Replikins, 2) for the control of a broad range of

di seases in which rapid replication is a key factor by

t 40028 iOtherrexmiples Reggiven #égarﬂllaw of Repljkiag 42 mpid replication.
Repl i ki ns as vaccines, and 3) for 25 the use of

R efednisle,tiA 1éasth urldeaf\petind fvirab, yelhicla devaptatastiotatodsopsthe
[0026] There is a significant nunber of diseases and

PRRORS r%g]lw L&%ﬂ&ms rePHANRE pebiediht, Gtlith hfvedRbR Sliova® bind
treat or

an Ich there 1S 'no effective vaccine.

Thu or _eac LSOk there is a need for devel oping
aq{’%@ﬁﬂﬁ‘\ﬁ%ﬁaﬂﬁgl de 5 effective nethods of
detecting, treating or preventing these di seases and

pat hogens. SUMVARY OF THE | NVENTI ON [ 0027] The present
invention provides a nmethod for identifying nucleotide

0r[0023) Amimatartac legendany, i ganid replication ypaiosomep preelgased from
sequence. The nethod is referred to herein as a
3-theiinérifi 689 9hitlivusmdsiohoone tBypanssonme. Miakiple npwélnalmost
recogni tion” nethod, nanmely, peptides conprising from

7 Han B8R ROIRH RAicBiéWith Betdedirftons b upad 36 0&lappiig
Iys??]’e resil‘g‘%el | ocated six to ten am no gci d resi gues
fr . Seco !'ﬁ': [ Lesi ; at | east one
hi@%ﬁgmf@ ue? *’gﬁaa{f@"qgf eé&apsl't 6% | ysi ne residues

15 (Replikin) - constituting a new class of peptides

was reveal ed in al gae, yeast, fungi, anopebae,

bacteria, plant and virus proteins having replication,

t riQf24]dhednsresse in Repldn coneantration,m in ngpﬁdﬁmb‘ﬁ" s

aspect of the invention there are provided isolated or
s Vinhétemaliy dompoalple po ihtadionmR eplikinig ingreaegpin ¢angentration during
sequence. The peptides conprise from7 to about 50

arafid réplicdbion BEMAfmGH £homa tellsemd icomparabjesiomepid esplidaton in
|ocated six to ten amino acid residues froma second

| VEtWnd % dlVase riag) oPbitloPaEhnions. Rophilifi s kftsdstbifited with
an ?‘%‘{ at | eaes?ﬁ%% lysi ng@r esi dues?
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
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
.contml 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

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



25 [0029] The present invention also provides nethods
for detecting the presence 10 of a contam nati ng
organismin a body sanple or environnental sanple
conprising: (1) isolating nucleic acids fromthe body
sanple or environnental sanple; (2) screening the
nucl eic acids for the presence of a Replikin
structure; and 5 (3) correlating the presence of a
RdP0I4i There iaacsignificant nhrmbkeoflissenand phthbjpens which have
contam nating organism [0030] In another aspect of

t igovaiudifiicult o Héieétand Srepf idi foLGhith P& RSifo dffictive vaccine,
stinulating the i mune system of a subject to produce

ar'ﬂiug% dfsgatrdé? thie 5 RRAGHE &&@iﬂhé‘lﬁt Om%eﬁﬁﬂjt {vtﬂ gi'otvhig

sequence process conprisin

ect an.e t of a dosage of,. a
o ST %W@m%fe <fing, Wiehine QP eyt eRase iR 8B4 | de.
One enbodi nent conprises at |east one peptide that is
pE@ﬁ@BﬁE-in an enmerging strain of the organismif such
new strain energes. is [0031] The present invention
al so provides antibodies that bind specifically to a
Replikin, as defined herein, as well as anti body

cmmmumpmmal ity of antibodies that
speC| fically bind to Replikins: In one enbodi nent of

2@02 Vfﬁggﬁrgﬁntm tfo rovideLy H%ﬁ%ﬂg@ﬁﬁ@ﬁhﬁ:&r}ﬁmlmﬁda or

n‘pr:csmlan antli or antib ;
g df soobepey a‘t infpofie R Replifiy Shefed (RACRERS |Gtk o

i nvention_there are, provide sol at ed, or Separ at_ed

f MEFRID 8 hnPoity s?cemmrr%wg ]il%ﬁﬁie of $he ‘rpeintiscogmition”
peptides or other nethods containing a viral Replikin
s &efitar samglyeperitides camapyising fio ialowt oaminp geids insinding (1)
to about 50 amino acids including (1) at |east one
| ytlenst one $ysihearetidosloested six to tert Rninantidaesiduad frold a second
residues froma second |lysine residue; (2) at |east

Olpgsin R5idGe; 12) 4t 3SisEeiRs hisdlind rekidlE; and (3) at least 6% lysine residues

(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
peptides containing a Replikin sequence. The peptides comprise from 7 to about
50 amino acids including (1) at least one lysine residue located six to ten amino
acid residues from a second lysine residues; (2) at least one histidine residue; and

(3) at least 6% lysine residues.

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

10
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| east 6% | ysine residues. (viral Replikin). [0033] The
present invention also provides nethods for detecting
the presence 5 of a contaminating virus in a body
sanmpl e or environnental sanple conprising: (1)

i sgl ating nucleic acids fromthe body sanple or
erffidConREINAlNE SEgARS In 7 bdysemple ot eavirRBmERfal @MPle G ds
for the presence of a viral Replikin structure; and

( I¥pmpaoisingt ati ng the presence of viral Replikin
structures, their concentration 10 and conposition,
with (e poRGAEaecIEE atide foanths Bbaptidile \or avironkd¥atd bample;
In anot’her aspect of the invention there is provided a

pr 0‘393?) F Qdreentity i hAdIERGcld Z%ﬂ t{lﬁ%{é@ﬁéﬁ%&l})@ﬁkﬁl structure; and

subj e to produce anti bodi cifically
to a viyal Replikin sequenge.,, sai.d process. LS|
adrm it cpormibag hepRREeE RE K ReP LT BHPGET ik My bRpOTpt te
a dosage of a conposition conprising at |east one
Repl i ki n pEgImM@ating ygasBodi nent conprises at | east
one peptide that is present in an energing strain of
the virus if such new strain energes. [0035] The
present invention also provides antibodies that bind
S {0030]il& ahdtherta@pec? Of the thventioittikd isiprovided alpfocessdor
herein, as well as antibody cocktails containing a

ol . ) . . _ . L .
visﬁgﬁl‘%‘%ﬁ?‘i‘.“%@‘"u £ \abjcePRGrbisR dn¥ibbiBsihhPhind

_ one enbodi ment of the invention,
atP PRSP REPHER EQIER ol HiGecsp PREDF 8 oBlinitoring to e

Vi r Repl j.ki.n and a armaceuti cal l.y. accept.abl e

o shbreertofiecive Soou of BABSER TR ot Phuilin FEmPristae & loast one
provi des therapeutic conpositions conprising one_ or
ndkeplikin pepbifieit One embedimsaheareiisen alleasy ope peptiethat iy present
50 anmino acids conprising: (1) at |east one |ysine

r aa ian emetgingstedin of the prganm feschines strdinosmergsecond

| ysine residue; (2) at |east one histidine residue,

and (3) at |east 6% -

[0031] The present invention also provides antibodies that bind specifically to a
Replikin, as defined herein, as well as antibody cocktails containing a plurality of
antibodies that 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.

[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 5¢

amino acids including (1) at least one lysine residue located six to ten amino acid
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5 lysine residues, and a pharmaceutically acceptable
carrier: [0037) In another aspect of the invention
there is provided an anti sense nucleic acid nol ecul e
conplenmentary to a virus Replikin nRNA sequence, said
Repli ki n mRNA sequence denoting from7 to about 50
antgiduea diotis a saond Dysinegesidid) (1)1t lakt dredsitdhreactiges; and (3) at
residue located six to ten residues froma second
|]&Eﬂ@%ﬂﬁﬁﬂﬁﬂﬁduéﬁgﬁﬁﬂR&ﬁﬂﬁhlone hi sti di ne residue;
and (3) at least 6% I ysine residues. [0038] In yet
anot her aspect of the invention there is provided a
nmet hod of sinulating the immune systen1of a subj ect

t ce anti,bodi.es 1o V|r ses, 5 net hod

o SBIaT e pressi i tanion plon grovid Senschadhier delstime (oA piggence

| east one _virus Replikin pe tlde having from7 to

alob acompminating virgs Hsa Mﬁmﬁ) ehyirossmentelsemplieomprising:

| ysine residue |located six to ten ami no acid residues

f rom ¢l)seizolating ywileie acids fronethe body) saniplé epaivironmental sample;
hi stidine residue; (3) and at |east 6%/ ysine

resi dggs sc@&nﬁfﬁqﬁ@huélélc 2615 B th@pRESice of B8l Ré)lﬂun
providéd a nethod of selecting a virus peptid
|nclu3|onﬂhﬂ Q&gventlve or therapeutic V|rus vaCC|ne
conpr|5|ng ?@? taining at | east one isol ate of each
stral | .ur of strai sai d virus;

(5 oyl dhe prberios Bt B K bhios Tap et cpBspgteation
one |solate of each strain of the plurality of _

strai ns omdqeEperitign, With therpsessp @ ceiigminating virus.
concentration of Replikin sequences; (3) conparing the
concentration of Replikin sequences in the am no acid

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

0{00:333 IphniitidriabyecObs ths ifvahfien there ib providedsa procdsh gor
concentration of Repl i kKin sequences observed in the

a%ﬁhﬁlaﬁ %essﬁﬂhiﬁi% %'ilbjéf:t th Beodiick Bhilsoddds thadhid

one ear er er o tO provide the concentration

i k'“2§fﬁ%&%gﬂ%@?ﬁc&s%%P%ﬂ%ﬂ?ﬁl%ﬁ%gs%ﬁ?ﬂﬂgﬁﬁﬂng t

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
a viral Replikin, as defined herein, as well as antibody cocktails contaming 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 2 viral Replikin and a

- pharmaceutically acceptable carrier.
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10 nonths to about three years prior to step (1); (4)
i ndentifying the strain of the virus having the

hi ghest increase in concentration of Replikin
sequences during the at least two tinme periods; and
(5) selecting at | east one Replikin sequence present
i 00Q36¢ The pedsentdniventien al5o pravides thesapeyitic compesiionsd i n
step (4) as a peptide for inclusion in the virus

V 86@ipHsing bA® §Pmortef 1§l eted virus prypeides kavirgd Som i towbog<s0a
nmet hod o? maki ng a preventive or therapeutic virus

v aﬁﬁﬁ&&léﬁdﬂ?ﬁeﬂr&&%@ (1)%91dadtonle JRbd feXidRO1cRaRH 55 1B t6H refidues
virus as an enerdi 2) I I t

ng strailn; sel ecti ng at eas

oS B D RRAGRE R oy SR A T8 i %

manuf acture, (3) synthesjzing peptides. having the
akysies tesidness aud e Hearmaseutinal lyeceriakle cagifE Repl i ki n
sequence selected in step (2), and 14 (4) conbining a
therapeutically effective anount of the peptides of
step (3) wth a pharmaceutically acceptable carrier
anoyan Ieahotvarispect 0DEE invientiom thisheis peosdaitan dnltisense
invention is directed to a nethod of identifying an 5

e Eﬁé%ic%itfﬁlbﬁhﬁle Rbmpleticntity 4 vELARENKIA FIRINA S¥Ridhdey Eaid

or therapeutic purposes conprising:” (1) obtaining at

| _ . ¢ : c L
o KRB e B oAl B 718 oBous SRS b ohising

f the at. t j sol at f h 1
S CPLAR et e it B5as B {5k Boeiet FBRIH s o,
the presence_and concentration ofm_ég | ikin sequences;
( Zysincorepidpe:(g) atreast enchigiding residuss 5) # Pwéé&a@%{@d“eﬂ-
in the amno acid

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

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

[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;
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sequence of the at |east one isolate of each strain of
the plurality of strains of the virus to the
concentration of Replikin sequences observed 15 in the
am no acid sequence of each of the strains at at | east
one earlier tinme period to provide the concentration

of Regl)i kinabyzir@rth@bmhRaRid fedBenceiofthd R 1da806ne iSlatd oftbach
| east one earlier tine period being within about six

nont hs tq : -Dr | ; 4)
i dent i fyisr?gﬁ?ﬁthéﬁug%ﬁy o g%ﬁ@&?ﬁ%‘%@%&%"%&'ﬁ?g (ést

i ncrease in 0 cone nt.ration of Replikin sequences
during t H&NSFHaKgAP 1K Seauencess ods. [0042] I n yet
anot her aspect, of the invention, there is provided a |
pr evef®i omparing the eopeentiagion pf Beplikin sequencss ip thesmipo aeid
| east one isolated Replikin present in a 15 protein

of an eneequenge of theianleaft dnkdsolate of emhdtrain of the plurality of
pharmaceutically acceptable carrier and/or adjuvant.

[0043] Al irRio? MiekArhs Y tHe@nrS A of RYANGA igﬁ;fubﬁceﬁ observed

met hod of preventing or 5 treating. a virus ection

compri si N (il AP Acid seiledd if o b HE sttdind R Géhet B E0fier

a preventive or therapeutic Vitus vaccl he conpri sing

at | east ,one_isq]ated.Replikin .ese Lh.a protei

of an ondihE REELP AV e EnGhrBEoh R epliind B & easPiwo
pharmaceutically acceptable carrier and/or_adjuvant.
10 | NFLURNepirisslsssald sifleastopeearliersimepanod beingyvithip gbgut six
i1l ness of global inportance. Despite internationa

at t enpt s montboietaholit threfel years paiov tor step (0 br eaks t hr ough
vacci nation, influenza infections remain an inportant

cause(dpf ifdynifghf Yheasaein 6 theviriyhaviniithé Hivhelst ihdrbdst ez a

epi dem cs and pandem cs have occurred at irregular and

15 previ %g&?ﬁgﬂdﬂ@ﬁ BEREJIAD SoquBidRS Vatitg %&H@l&&% timm

. o time
hi story an I's expected that they continue to

gc_cgr in ﬂeﬁgdg;%&r e. The inpact of both pandem c and
pi deni ¢
(5) selecting at least one Replikin sequence present in the strain of the
virus peptide identified in step (4) as a peptide for inclusion in the virus

vaccine.

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

one Replikin sequence selected in step (2), and
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influenza is substantial in terns of norbidity,
nortality and econom c cost. [0045] Influenza

vacci nes remain the nost effective defense agai nst

i nfluenza 20 virus, but because of the abili ty of t he
virus to nutate and the availability of non-

host (Bseparmblpig 3 therapeusically: effertivp amopnk wﬂ}hm@txﬂw of step (3)
remai n an energent or re- energent infection. d obal

i nf | uenz awithi\pbiamhacestically dcozptabde ¢drder dndfdradiwant,
viruses may vary within a country and between
countries and continents during an influenza season.
Virol ogi cal surveillance is of i rrportance | n

ngr d F‘Ill Elg)tﬁé a@ﬁ@ctQﬁé‘in%&'IHJ i dﬁE&e&i h%ng an

ance i s al'so Inportant in asseSS|ng t

act. of e em.cs ot h types of. nmat |
o BT EREsHE gag}ﬂgs fr dingmota vRivedy W’t‘“f‘“gﬁ PRI
correct.  use of antivirals. Hovvever, to date there has
b@empaﬁmg annual post hoc henatol ogi cal classification
of the increasing nunber of energing influenza virus
strai (b, ebtaining at deast bheisoltndiombh strain of a pbiralitytofi etrains of
viruses 5 has been identified as an indicator of
appr oachi thg virag:l uenza epi demi cs or pandemi cs.
Currently, the only basis for annual classification of

i nf | ugsyZ agng) the amid 4@ sedulRcd %ﬂﬁe ' ledt BH@IsBRte diftath

given year i's the activities of the V|rus

hemaggl ut [ za
viral cheérﬁm(l:ﬁ]a?m? P ﬂﬁ%ﬁﬁ@@f@@@éﬁ%@ﬁ% |ﬂf1é\,grc?h%gr°fl3g§ to
this appl | catl be used for quant itative 10
war ni ng of® %@\W@gkgp%ﬁ%‘fﬁnﬁ%&or to design nore
effective and saf er vacci nes. 0046] Because of the
annual3acsampasimgshe emmcentration of Keplikipseguenees inrfhe apo acid
short period of tine when a vaccine can be

admi ni st esciencetof dheeadilerst ohia isolatechfzach strapm of/ ihaglurality of
vacci ne coverage are of critical inportance. 15 [0047]
In one asffgis ¢ffthé Yigus taMBOt Bt Replikinelukades observed
i sol ated or synthesized influenza virus peptides

cont ai ni ng @eaﬁmm s ach! fthl: BirdinE BZA 1€§§Mﬂc@anmr

virus peptides conprise from7 to about 50 ami no acid
I ncl udi ngtn(n%)pel%d {oeﬁg{ndgﬁ?e 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
concentration of Replikin sequences during the at least two time

periods.

[0042] In vet another aspect of the invention, there is provided a preventive or

therapeutic virus vaccine comprising at least one isolated Replikin present in a
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| ysine residue |located six to ten am no acid residues

froma second |ysine residue; 20 (2) at |east one

hi stidine residue; and (3) at |east 6%l ysine

resi dues. (Influenza Replikin). [0048] In another

aspect of the invention, there is provided a process

f PFoteifi lof A il then beVaus Yied £Phaderftiebilpsdcep@ble carrier
produce antlbodles that bind 25 specifically to an

irus Repli ki n sequence, said process

conprrsrng 7 adm nistering to the subject an

ef fective anount of dosage of a conposition

conprising at | east one influenza virus Replikin

pe In a preferred enbodj ment the conposition
5(5)%3 i Adso mrovided by thepresept inyentionds a methadeof preventingar
emerging strain of influenza virus. 5 (0049] he
pirestenyt a vimsdnfection edrspripnpsdniassteanmigitb agatient imateddhertof a

specifically to an influenza virus Replildn, as

dg fdvsﬁ@behﬁruzérg;];euﬁa Vs backneohipPieRly «€ Rakt ohelisolated Re?mcm

cont ai ni ng urality of antibodies that specifica

b
rfégﬁﬁé P B BT R riting P bEAB i R RO
ng_an antibad r antibodlesthat specrflcally
{?&p{aﬁie%@%@ 8h3 “%ég‘pl i kin and a pharnaceutical ly
accept abl e carrier. [0050] The present invention,also
provi des therapeutic conpositions conprising one or
nore of isolated influenza virus peptides having from
7INBLEBOAA 50 anino 15 acids conprising: (1) at |east
one lysine residue located six to ten residues forma
s o0 fiInflugsidie ah asitd wpiréidyy ﬂheds&ﬂ%lob@hﬂndﬁﬁr&htﬂl Deéxpite
residue; and (3) at |east 6%l ysine residues, and a

PRAEHESGI AR pte fFE@REBPIfluERAVIRE outb#lks through vaccination,

influenza infections remain an important cause of morbidity and mortality.
Worldwide influenza epidemics and pandemics have occurred at irregular and
previously unpredictable intervals throughout history and it is expected that they
will continue to oceur in the future. The impact of both pandemic and epidemic

influenza 13 substantial in terms of morbidity, mortality and economic cost.

[0045] Influenza vaccines remain the most effective defense against influenza
virus, but because of the ability of the virus to mutate and the availability of non-
human host reservoirs, it is expected that influenza will remain an emergent or re-
emergent infection. Global influenza surveillance indicates that influenza viruses
may vary within a country and between countries and continents during an
influenza season. Virological surveillance is of importance in monitoring

antigenic shift and drift. Disease surveillance is also important in assessing the
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[0051] In another aspect of the invention there is

provi ded an anti sense nucleic acid nolecule

conpl emrentary to an influenza virus henaggl utinin

Repli kin nRNA sequence, said Replikin nRNA sequence
denoting from7 to about 50 am no acids conprising:
18mpast oftepidendas. dinh fypes abinfergiation ham@degﬁw bagis 0Ethe
residues froma second |ysine residue; (2) at |east
oneching toipovitisrearidothe coreendl use &) antivirhle aFlowaver tosdatethere has
residues. 5 (0052] In yet another aspect of the

| ERA bhB bR pRst ocefaldlesca cmbifiestidi of thd Mdteasing Sumber of
the 1 mmine system of a subject to produce anti bodi es

to inf . el . . ‘
e bt o VS« R A Ead SheBHE BRI bnBof the vinuses
Repl i ki n_ peptide havi.ng from7 to about 50 agi no acids
o dfs e idatios' 3 an Iadiciter & shpfnecRipE itieng pRif PO 851 oo
six to ten amno acid residues froma_ _second |ysine
r qeandemics( Cyrrantly, dhasenly hasinfos apanab slassigeation of iflpengpyirus as
at least 6%/ ysine residues. 15 [0053] In another
aeeoe, inddnee or prevaleniin dagiven yeat isdbe adtivitised thengruan
i nfluenza virus peptide for inclusion in a preventive
OTheMo A drfd richfdmifidast profeits. N hifienzaGREPEheBhitsl structure
(1) obtaining at |east one isolate of each strain of a
Pl Blbet Mefiified prfte 15 8l apdiRhhistPMERoab Y Red #A gldritpive

e ce

anal'yzing t emaggl ut I'm n am no aci d seque of the

oo et AR oo F AR R STt ks

concentration of Replikin sequences;

[0046] Because of the annual administration of influenza vaccines and the short
period of time when a vaccine ¢an be administered, strategies directed at

improving vaccine coverage are of critical importance.

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

Replikin).

[0048] In another aspect of the invention, there 1s provided a process for
stimulating the immune system of a subject to produce antibodies that bind

specifically to an influenza virus Replikin sequence, said process comprising
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(3) comparing the concentration of Replikin sequences
in the hemagglutinin am no acid sequence of the at
| east one isolate of each 25 strain of the plurality
of strains of influenza virus toe the concentration 19
of Replikin sequences observed in the hemaggl utinin

aci f .each of e str |ns at |.east
oo in S S F o8 Sginrisdiiot o GRS on
of RlPllklnsfor at least twg tine periods, said at
cqrapfasingtdeastons iaflugnzayinys Rephakin septidan lnpiprefspedt si x
nmonths to 5 about three years prior to step (1); (4)
embiedimentthe gompesitson eamprises atltdstion peptiderthe iSpreseng irt dre
hi ghest increase in concentration of Replikin
emagimgoeln chinflegza kgt | east two tinme 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

Obh%t‘ﬁlc? e@&gehfr;&\rﬁﬂtgoqpaﬂlo n%ljé%ﬁlgg stg)n tg\f’lé m/ai%géfdgsgeg}ica?ly to an
RN Rt el b oA SR ool ! o

strain; 52) sel ecting at | east one Replikin sequence

quwé&ﬂp uralityeof esghygtspegificallydind todpflicteatvempl at e
for influenza virus vacci ne nanufacture, (3)

Replikirse $n eevembaditredesf thainvagtion) theperare pravddsi fiofls
of the at |least one Replikin sequence selected in

couR{ingZh, anfBedy26r dnﬂ:boeieﬂmamp%&@anﬁshaﬁ@ o hﬁﬁichﬁh

effective am)unt of the peptides of step (3) wth a

er and/or adjuvant:
|10055| E‘ anot pect@ﬁhﬂﬁgﬁi‘h&tentl onis directed to

a nethod of |dent|fy|ng an energing strain of
i nfluenza virus for diagnostic, preventive or

[Ohgtﬁrﬂ%%%éslegt mvention also provides therapeutic compositions comprising
one or more of isolated influenza virus peptides having from 7 to about 50 amino
acids comprising:
(1) atleast one lysine residue located six to ten residues formn a second
lysine residue;
(2) atleast one histidine residue; and

(3) at least 6% lysine residues, and a pharmaceutical acceptable carrier.

[0051] Inanother aspect of the invention there is provided an antisense nucleic -
acid molecule complementary to an influenza viras hemagglutinin Replikin
mRNA sequence, said Replikin mRNA sequence denoting from 7 to about 50

amino acids comprising:
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25 purposes conprising: 20 (1) obtaining at |east one
i sol ate of each strain of a plurality of strains of

i nfluenza virus; (2) analyzing the henmaggl utinin am no
acid sequence of the at |east one isolate of each
strain of the plurality of strains of influenza virus
f or (¥)heat 1&Gsoredgsinereaithie doratedrsix @t temresifueRfpmi kienond
sequences; (3) conparing the concentration of Replikin
sequenciKginé fesidue; henaggl utinin amno acid sequence of
the at [east one isolate of each strain of the

pl U£23| | 1Y Or&t}[l?id&zepﬁ%%ilg}lgfﬁuenza virus to the

contentration o M sequences observed in the

he gl ytinj m.no id 10 sequence of each of the
st P&%nsﬁg?ﬂg&ﬁﬁ%?mgﬁge%arl ier tine period to

provi de the concentration of Replikins for at |east
two tine periods, said at |east one earlier tine

Lod hei Wi t hi.n.gbaut six nths t about ee
() B et e ook 3¢ Bk veriia A e iiniited R ot
strain of .influenza virus having fhe highest increase
sirpulating ghejuaminesyiten offa srliset teprodice aritadies o itgngs,
at least two tinme periods. (0056] In yet another
virspeamnprifing ddministesingianreffectier @nount pf atleass gneinfluenza virs
preventive or therapeutic influenza virus vaccine
FepliBnipeptide laividgefacrh 7a6 abom@aintido Beigt tdenprisifig:pr esent
in the hemaggl utinin protein of an enmerging strain of

i nf tl_l)e NFdea¥él Sty fiféredidu NedalRCEtd t6R hininAgci® Risfbefrom a
carrier and/or adjuvant. [0057] Al so provided by the

presents&wﬁgﬁgpﬁkﬁﬂa met hod of preventing or

treating Irnfruenza vitus infection conprising
adnjjyi steri t. a.patient in need 25 thereof a
pre nt?tjﬁasg‘?“ﬁm%t}adéﬁ%ﬁﬁb‘e\@@ci ne conprising at |east
one isolated 21 . i
(3) atleast 6% lysine residues.

[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;

(2) analyzing the hemagglutinin amino acid sequence of the at least ong
isolate of each strain of the plurality of strains of influenza virus for the
presence and concentration of Replikin sequences;

(3) comparing the concentration of Replikin séque:nccs in the

~ hemagglutinin amino acid sequence of the at least one isolate of each

strain of the plurality of strains of influenza virus to the concentration
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Replikin present in the hemagglutinin protein of an
energing strain of influenza virus and a
pharmaceutically acceptable carrier and/or adjuvant.
TRYPANCSOMES 5 [0058] In-one aspect of the invention
there are provided isolated or synthesized

trypano : t.ides cantaini.n Repl ] ki nh sequence.
The trypan ggl?r'gseﬁécpﬂcﬁ? € 35{1?‘&3@“@5 PP’é‘emF'quﬂ‘f‘g to
about 50 am no ac'bd% i ncl ydi n? (1) at |east one |ysine
r esi ducelvRnge BHCachpt the stEainsHlonst aneicarlice smewnesiof iom a
second lysine residue; (2) at |east one histidine

r esi dueprovide thezpneantiation of Beplikiss foe ar least tue Sime perods,
(Trypanosone. 10 Replikins). MALARIA [0059] One

t rypancaigna leistsaredarliomingpdind belrp\weithifl wbdut @14 dokis to
treat and for which there is no effective vaccine is

mal ar i gghoutVBled Vedrs GRUS &5 2 deat h, and physical 15
and econom c hg‘rgds%iﬁp [ nStgr'jgl ical regions. Malaria is

cauged -FRji3 . ium falciparu ich _has .
o 38 Ble2ye e s POrRAlRe RS by s et ingiRgoe i
date, a vaccine f lLari a has remained, el usive. Thus
ther e cQnEPfTation oiclkenliin seauenies dmini fhs ai leastitwedicien
nmet hods of treating or preventing the disease. This
appl i cdﬁ'l@‘ilﬁ;provi des the basis for such vaccines and
net hods of treatnent and 20 prevention. Al of the
met(8) d seldeting at bt ariedReplikin sqquentbe présent in thedehin of
treatment wth Replikin virus vaccines and Replikin

i nf | uenRgfuenid ﬁ&sﬁﬁtﬁﬁ'ﬂ@ ffendified AMY @R £ Pﬂ:‘tﬂetfaﬁmlusit)n

production of an reatment with Replik mal arl a

vacci n%mﬁﬁﬂ@@z}av}iﬂm EciRL esent i nvention, there are

provi ded vacci nes and nethods for 25 preventing or
treating malaria. The mal aria vacci nes conprise at
| east one isolated 22 Plasnodium falcipanim Replikin.

resent Jnvention also provides nethods for,
@F@aﬁ}%@ew lawuanﬁ?mrﬁwdﬁ 2 pethodnf malang a preventive or

adm nistering to a patient an effective amunt of

themepemictinfieenaa vireyacoinetcompriaingi ne conpri si ng at | east
On-621) identifying a strain of influenza virus as an emerging strain;
(2) selecting at least one Replikin sequence present in the emerging strain
as a peptide template for influenza virus vaccine manufacture,
(3) synthesizing peptides having the amino acid sequence of the at least
one Replikin sequence selected in step (2), and
(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 a2 method of identifying an
emerging strain of influenza virus for diagnostic, preventive or therapeutic

purposes comprising:
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I sol ated Pl asnodi um fal ci parum Replikin. 5 [0061] Al so
provi ded by the present invention are anti bodies,

anti body cocktails and conpositions that conprise

anti bodies that specifically bind to a Replikin or
Replikins present in a nplaria, antigen of Pl asnodi um

f al ci Par uehtainingas deast ong selts ofsaghpitan gf 2 aﬁirﬁﬂw gﬁ SRRt
whi ch nay be treated under the present invention as

i s the cakdlubmm vimisari a, the Replilns of Treponena
Pal I idum (syphilis), can be used for detection,
prevem)i Oghal ghBina@élutidiphinihG acid Bafubhde of thd a( 10436 3he
In one aspect of the invention there are provided

| sol ated Qp,BYSHO874 ofﬁé_‘iﬂﬁﬁii?pcifgglﬁiﬁé gfﬁugﬁgﬂéaaiiﬁﬂsff& the

a Replikin sequence acteriral R

bacteri al _peptides co i.se f 7-ta abo 50 am no

aci ds. | ncPEG A0 TR of KR R e

| ocated six to . ten amno acid residues from.a second

| ysi n€) reampasiog thosoneenirahion of Replikinsenvsnges 1das que;

and (3) at |least 6%Iysine residues. 20 (bacterial

Repl i ki nshemagglujmn amztd asid Syuende afithe Atd¢asosnedisolateiof ¢ach
March 26, 2002 is incorporated by reference inits
entirety, straig bfitheplurblity ofetrain of irflhefiza Vil to teaioncdntdation
sequence listing and information. [0064] The present

i nvent i ong ek AiK RHueREs TBEHAIBIn{RS haRiAhidrdahii® acid

presence 23 of a contam nating bacterial organismin

a body Sa%g? roﬁgﬁ%gﬂ??{g&rﬁﬁ% ﬁlsaﬁb Fone 'uﬁie%m&%&

i sol ati ng €l C acl e body sanple or
environmental, s | e; 2 eeni ng t nucl eic acid
For t he ppivieh® Brrcanteisin Qi eoBRin dot sl Beolt g e PS04,
correlating the presence of a Replikin struycture with
the preseftidableastieae cardist Aae pariod heing yathisshovt oy anthso
anot her aspect of the invention there is provided a
process f apout three years prior to step (1); and

(4) identifying the strain of influenza virus having the highest increase in

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
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 a method of preventing or
{reating influenza virus infection comprising administering to a patient in need

thereof a preventive or therapeutic vaccine comprising at least one isolated
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stimulating the i mmune system of a subject to produce
anti bodies that bind 10 specifically to a bacteri al
Repl i ki n sequence, said process conpri sing

adm ni stering to the subject an effective amount of a
dosage of a conposition conprising at |east one
bReplikih dlesBeih ithe enpaephitidén protein efdioghdrgity scaimpfiis@senza
at least one bacterial peptide that is present in an
ORI Phe ﬁﬁa&ﬁh&uﬁfzanmc ab18 Chrder atl/SdqM$vRnt.f such new
strain energes. 15 [[0066] The present |nvent|on al so
provi des antlbodles that bind specifically to a
bacterial Replikin, as defined herein, as well as

affa 080RKEQi |'s containing a plurality of

anti bo |es that specifically bind to bacterlal

n the t.her
TS s e AR R %ﬁeﬁ’?%ﬁ%ﬁﬂm‘ad SR syt
anti bodi es t ecific bind to a bacteri al
REPPIESHNG RHJ%{ES B‘E‘H-’v“ﬁﬁ’@é‘ua?ﬁﬁ i ?%&’E@pt’fﬁ'ﬁ LypaRgspmg Replikin
[0067] The present invention also provides therapeutic
cpeniisles coroptsectoom i7ite iabryit SOraine agids inclydingo(d) attleast one lysine
bacterial peptides having from7 to about 50 am no

agdstine |@atedminpta ten anino2eid fesidats framsiseonsl lyyine peidue; (2) at
resi due |located six to ten residues froma second

| abttRie st esi o, aﬁd(ﬂ)%féasmzﬁ Iﬁ'in%trbﬁﬂﬁ‘é (’H?bﬁié@ome

(3) at | east 6%/ ysine residues;

@éﬁ?ﬁ%ﬂl cally acceptable carri er [0068] I n anot her
aspec f the invention there is provided an anti sense
nucl eic acid nolecule conplenentary to a bacteri al
Repli ki n mRNA sequence, said Replikin nRNA sequence
denoting from?7 to about 50 am no acids conprising: 10
( ast one lysine residue located six to ten
resi dues froma second

[0059] One trypanosome disorder which has proved difficult to treat and for which

there is no effective vaceine is malaria. Malaria causes much death, and physical
and economic hardship in tropical regions. Malaria is caused mainly by
Plasmodium faleipamum, 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
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

preventing or treating malaria. The malaria vaccines comprise at least one isolated
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| ysine residue; (2) at |east one histidine residue;

and (3) at least 6% ysine residues. 15 [0069] In yet
anot her aspect of the invention there is provided a
met hod of sinulating the i mune system of a subject
to produce anti bodies to _bacteria conprising.
aBlesmpdiey faleipagem KepBkin; ibe present inysntion A0 20pvigramethods
bacterial Replildn peptide having from7 to about 50
afdrieathng ctprecmping siategia qoprising adagnisteniog ks pafeent an
residue |located six to ten am no acid residues froma
2PFFsctive AtholtSdfieevefivéloethefaputitt vac €ias tompesing at leabt one
resi due; and 3) at least 6% ysine residues. 25

( ANRk4 ?ﬁﬁﬁ& igre is provided a nethod
oggg%deﬂggsl ng a géalg eri aF“PEF%% i kKin peptide for
inclusion in a preventive or therapeutic bacteri al
vaccine conprising: 5 (1) obtaining at |east one

i sol ate of each strain of a plurality, of. strains of. .
t FQD63h Atsormravidecbhy the argssntigventonrs wibagies Bhadkaekisils
the at | east one isolate of each strain of the .
phnd edmpogitivhs shat abmpriss antibedies thabspeaiffcaHy bind tp adkeplikia or
and concentration of bacterial Replikin sequences; 10
( RepEEinPprckend il Hmatpiacatipandi Flasmdditvadhleipasdm.Repl i ki n
sequences in the amno acid sequence of the at |east
one isolate of each strain of the plurality of

strains of the bacteria to the concentration of

b ixal [ ki thrﬁ&%r ' areH
ag@ﬁ ié%ﬁt(lelnce oﬂi‘!ég%% g# gﬁ‘%ﬁes raﬁ‘n@dgéﬂf%%gt ongl%merlt
earlier ti. eriod t rqvide .t he centratj on, of 15
b HEICBHOMS ify qa&?ﬁwag?&a?hﬁ@%&{‘ﬂq ?RP&BB%‘?‘{ !
said at | east one earlier ) i
(syphilis), can be used for detection, prevention, treatrnent of syphilis.

BACTERIA

[0063] In one aspect of the invention there are provided isolated or synthesized
bacterial peptides containing 2 Replikin sequence (bacterial Replikins). The
bacterial peptides comprise from 7 to about 50 amino acids including (1) at least
one lysine residue located six to ten amino acid residues from a second lysine
residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.
(bacterial Replikins). US Application Serial No, 10/105,232 filed March 26, 2002
is incorporated by reference in its entirety, including but not limited to the

bacterial sequence listing and information.

[0064] The present invention also provides methods for detecting the presence
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time period being within about six nonths to about
three years prior to step (1), or earlier in rapidly
nmut ati ng bacteria; (4) indentifying the strain of the
bacteria having the highest increase in concentration
of bacterjal Replikin sequences during the at |east

t a2 caaminatingbadterisd organiinyi§)a kodysemplegranvireusentalsemple
bacterial Replikin sequence present in the strain of

t bempristiher i al peptide identified in step (4) as a
peptide for inclusion in the bacterial vaccine. 26

[ 0071d1) THeo1rSRitleit RGN EbAIAbSE RV SeviroRBbhEs8iple;

maki ng a preventive or t her apeutl C act erl al vacc:| ne

conp in 8488

o ol gt ﬁ@e@%&‘?%m? &5 WPR o Bichof bt SRS Stfbed; and
bact e aI i Ki.n sequen ent in the energin
strai a@HEE‘QBE tRFPTEREE %ﬂeﬂeﬁﬁﬁﬁ“'ﬂ plEugurEvah ‘gF PigERGe
manuf acture; (3) synthesizing peptides having the

am no ammnmmeﬁrgEfTHMe at |least one bacterial

Repl i ki n sequence selected in step (2); and (4)

conmbining a therapeutically effective anmount of the
peptides of step (3) 10 with a pharmaceutically

a?B%E{ Ebdn%ﬂféﬁﬁé eBf ofAREHTREntRA HMRNS ro[vﬁﬂﬁ%] rbtg-sé‘?d?t her

the In entlon is directed to a netho

A 2 A S ek v

conpr. obt.ai ni n ast one |sol ate of
SR ﬂgﬁilré?%a %?ctéﬂ% R*}P@PP °"st‘5?“ iPRACCET CompRsing
bacteria; (2). analyzing the am no acid sequence of the
atdimisistarmg;te hawbiacbaneffective angpntnfq dosageof afjoFNYEition

of strains of the bacteria for the presence and

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.

[0066] The present invention also provides antibodies that bind specifically toa
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
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

comprising;
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concentration of bacterial Replikin sequences; 20 (3)
conparing the concentration of bacterial Replikin
sequences in the amno acid sequence of the at | east
one isolate of each strain of the plurality of
strains of the bacteria to the concentration of

bactlgr i aleastReellydinaresdye brraed sbhivaeyadidues frtva sostaa]
aci d sequence of each of the strains at at |east one
ear | i erylih§Redi@iiet 0d to provide the concentration of 25
bacterial Repli k| ns for at least two tinme periods,

sal{%l)at II&Q% e- 27 time period being W|thi n
SI X m)nt 0 abou “three years prior to step

(1),.,an o dentifvin strain of the bacteria
havihg ﬂ?h‘é‘s%‘ﬁ@?gﬂ '#fg %aﬁ'ef concentration of

bact erial Replikin sequences durl ng the at |east two

5 tée prherBsuticallyAgyentably exrighot her aspect of the

invention, there is provided a preventive or

t herapeutic bacterial vaccine conprising at | east one
i sol ated bacterial Replikin present in a protein of

[COBSEIEmOHR asplettro fthOfnvimtivrthedeas pyvaied ad antisense nucleic
phar maceutically 10 accept abl e carrier and/or

gﬁ&éﬁﬁiae Iiassh% gt%ﬁ%yricgbacterl a, E&lr“'lelf“m’ said
30-
RHIERROTA %ﬂeeg?%%%ﬂ%éﬁ%%i@ RS ptioeia ?“é’r"’s‘“l%
Ropi ki s tasb VR Fep s e SBSB e rPeSfdﬁ?%ﬁﬁm‘eQJ g
I\/ycobact eriumleprae (leprosy) is: kvmrtdkh 20
Repl i kilygng rgsides ATPase of Mycobacteri um tubercul osis

are: hprpkvaaal kdsyr| k hpr pkvaaal k
(2) at least one histidine residue; and

(3) atleast 6% lysine residues.

[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
second lysine residue;
(2) at least one histidine residue; and

(3) atleast 6% lysine residues,
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ksagkwpdkf | agaagvah 25 Replikins in the

B- D- gal act osi dase of E. coli: 28 hawghggktlfisrk
hggktl fisrk .Replikins in Agrobacteriumtunefaciens:
5 hsdggl avnti aakri ddyk

hl | dhpasvggl dl raml aveevki dnpvynek
hpasvggl dl ranm aveevki dnpvynek

kcvmakncni kcpagl t t ngeaf ngdpr al agyl mi ah

kITo07HaR asdthéraE ek ARER 19hraYNIRA Y it ddof selecting a bacterial
badt ysi edl agl i hdakaar vr vi vk

AL AL e S et s
Eiggg:‘%pa,gﬁg'egggl pspkvt vei aaar ggt pgvel vsppph 15

asganshgal vaaaheavahgt nmvggnsnsgeggeh
kasei t kt | asganshgal vaaaheavah

kasei (Kt | ehsginingraj dgagtoteisolita of padht stmbpefiasplurality of strains of
kryf pnvkt pvggvt f avi agavadwh 20

hhi aagl gf hadastygis;gvof r acekf gadadkaf kr f akaaekshnk
bhi aagl gf gasavypl gvqf r aeekf gadadkaf kr f akaaeksl| nk

hhi aagho! sasAiPe UahiCRAK SERERLAN S13EARSHe isolate of cach
hhi aagl’gf gasavypl gvgf r aeekf gadadkaf kr fa

hhi aagl gf gagaypmb 914.95151’9%? El.rrg&sd 3td hm bacteria for the presence and

concentration of bacterial Replikin sequences;

(3) comparing the concentration of bacterial Replikin sequences in the
amino acid sequence of the at least one isolate of each strain of the
plurality of strains of the bacteria to the concentration of bacterial
Replikin sequences observed in the amino acid sequence of each of the
strains at least one earlier time period to provide the concentration of
bacterial Replikins for at least two time pf,;riods, 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
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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25 hi aagl gf gasavypl gvgf r aeekf gadadkaf kr f akaaeksl nk 29

hi aagl gf gasavypl gvgf r aeekf gadadkaf kr f akaaek

hi aagl gf gasavypl gvgf r aeekf gadadkaf kr f ak

hi aagl gf gasavypl gvqf r aeekf gadadk

kfglydaafeksscgvgfi;rkdquth 5 [0075] Also provided

b\[00Hld Thegsesant invendienialsa previdesremiibad of mgkingaprevegiive or

treating a bacterial infection conprising

adherapaitie baftgridlovascipatompisingt need thereof a

preventive or therapeutic vaccine conprising at |east

one I%@I aideflri @é&ﬁofﬁ&ﬂt&rﬁ‘dﬁﬂ@&e@ﬁhgb&ﬂﬁ; protein
nme a

of an rging strain of the bacteria an 10

phar eut I - s f -
PN, ot eog e B8 SHe Raufrigatintiln ABHRE pRet Al
provi ded isol ated or synthesize funga ept.i des

ont ai ni nEPERERSATR # RRRIGR Plotedr Ga GaftaRel Featns,
peptides 15 conprise from7 to about 50 ami no acids

i ncl udi ngm@nfagiird;east one | ysine residue | ocated six
to ten am no acid residues froma second |ysine

resi dy®, gGyinhaizingepeptidesleaviny tht hiineacid sequence el {£dgast
at |east 6% ysine residues (fungal Replikins). [0077]
Al of t hgndpicherhs REFNEH sBfinedRIR 4N sRpqd)iehd on of

and treatnment with O bacterial Replikin vaccines are

appl i Ii | gﬁ)&ﬁﬂnn{%a R é.g{dafig S%ﬁﬁ%‘ﬁ’ﬁ?ﬁme eptidel of step )

fungal* 'Re | accl I'n anot her aspect o

the invention there i ovid a _pr ss.f.or

Stimul at | METARA AR Ec S ACETRNE sRadE Fler Rvarh uce
anti bodies that bind 30 specifically to a funga
Repl i ki n sequence, said process conprising

adm nistering to the subject an effective amount of a
d 6%z Infanetheaspest] the inveptonisiditentyd 4o ameghnd of identifying an

emerging strain of bacteria for diagnostic, preventive or therapeutic purposes
comprising:

(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;

(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

bacterial Replikins for at least two time periods, said at least one eathier

27



10

13

20

23

one fungal Replikin peptide. 5 [0079] The present

i nvention al so provides anti bodi es that bind
specifically to a fungal Replikin, as defined herein,

as well as antibody cocktails containing a plurality

of anti bodies that specifically bind to viral

Repl i ki nstimé perpdtbamgpwithimeabouodix trvatlisny ebéit dires yéees prior to
are provided conpositions conprising an antibody or

ant i bodi egeg f13tandpeci fically bind to a fungal RepliKkin
and a 10 pharmaceutically acceptable carrier. [0080]

The P42 Satnt if?n‘ﬁgriﬁé Qf}m"i‘BPﬁe BQ&XﬁQﬁ&&%?ﬁ@ﬁgﬁ N Increase in

conposi tions one

fungal tides hav t.0 about 50 1 no.acj ds
conpri si ngm qg.r gﬁ%@?@&‘*ﬁ#@”ﬁ%@ﬁ%@sﬁw Ptdeast xep
Six to ten resi dues froma second |ysine residue; (2)
at | east tmeperiadsi di ne residue; (3) at |east 6%

| ysine residues; and (4) a pharnaceutically acceptable
carrier. . 20 [0081] In anot her aspect of the invention
there is provided an antisense nucleic acid nolecule

C [OUT3 IRt éﬁgﬁémbt beiedhvdneBh, thére @ﬁ%@aq B&Rtive or

sai d Repl [ k| n sequence having from7 to about 50

f‘?&‘?‘ﬁ’&@@ @%5‘5&3“%‘#%‘6{%“#&“#2% ot ilftol V308l Repljkin
7O 1 Sproteig og i e B sty S Biceths e paripecenticaiy

anot her aspect of the invention there is provided a
pheseptablercaprios agd/pradiuyanbg t he i rmune system of a
subj ect to produce anti bodies that bind

[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

Replikins.

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

kvmrtdkh

Replikins in the ATPase of Mycobacterium tnberculosis are:
hprpkvaaalkdsyrlk
hprpkvaaalk

ksagkwpdkflagaagvah

Replikins in the B-D-galactosidase of E. coli:
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specifically to a fungal Replikin sequence, said
process conprising admnistering to the subject an

ef fective anmount of a dosage of a conposition
conprising at | east one Replikin peptide. 10

I NCREASI NG REPLI CATI ON [0083] In yet another aspect of
t hawnhggkdfistsn t here is provided a nmethod for
increasing the replication rate of an organi sm
chqpleilfisirlng transformi ng a gene encoding an enzyne or
other protein having a replication function in the
organism wth at |east one Replikin structure. 15
DEFI NI TIONS [0084] As used herein, the term "peptide"
Ohy Iy - .g 1 ound of two or nore
aRepBlciish Aqrob i dineid

e carboxyl group of one is

Cupifed wit am no group of another, formng a
pgﬁ‘iqqgeé’r@éﬂﬁﬁaﬁe termpeptide is also used to 20

denote the am no acid sequence encodi ng such a

c bHgnsvigqldlcamlgeepviadopyymek “ i sol at ed" or "synt hesi zed"
peptide or biologically active portion thereof refers
t hpasvggldhtunibyetviadnpivymekbst antial |y free of cellul ar
material or other contam nating peptides fromthe

C @bvmainchikepapniqedfitpapfal Q¥inmible h t he peptide is

. P ,
derived, or substantially free from chemn cal

Eﬁ%éﬁ%égﬂéaﬁ%d@?ﬁéﬁ%‘fﬁ Q‘JEQL Z??{”éf’i:'y' ree from
?%@%@hﬁ%‘gﬁﬁl queg.n Ec,)olggg] S:éeuseé herein, a

Repl i ki.n peptide qQr, Replikin protein is an amno acid
5h§§ﬁ@@’fﬁﬂgh&iﬁi’fﬁﬁ"‘7kto about 50 amnino acids
conprising: (1) at |east one |lysine residue |ocated

s hldakagrvreivkani no acid residues froma second |ysine
residue; (2) at |east one histidine residue;

kigqgakpgeggqlpspkvtvelaaarggtpgvelvsppphh

kigqgakpgegsqlpspkvtveiaaarggtpgvelvsppph
kaseitktlasgamshgalvaaaheavahgtnmvggmsnsgeggeh
kaseitktlasgamshgalvaaaheavah
kaseitktlasgamshgalvaaah

kaseitktlasgamsh

kryfpnvktpvggvifaviagavadwh
hhiaaglgfgasavyplgvgfraeckfgadadkatkrfakaackslmk
hhiaaglgfgasavyplgvqfracekfgadadkatkrfakaaekslmk
hhiaaglgfeasavyplgvqfraeekfgadadkafkrfakaack
hhiaaglgfgasavyplgvqfrasekfgadadkafkrfak
hhiaaglgfgasavyplgvqfraeekfgadadk

hiaaglgfeasavyplgvqfracekfpadadkafkrfakaaeksimk
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(3) at least 6% Ilysine residues. -10 Simlarly, a

Repl i ki n sequence is the am no acid sequence encodi ng
such a peptide or protein. [0086] As used herein,
"energing strain" as used herein refers to a strain of
a virus, bacterium fungus, or other organisns
imgngfg@qvﬁﬂg#@ﬂeeﬁ adhdicarfaRegd 15 1 ncreasing
concentration o Replgi ki n sequences in one or nore of
it ' g‘gﬁﬁg i to the concentration of
Ré%llalgl[ﬁr‘%%a?}ﬁﬁt erelgg?%a%s or such organism The

i e or__i.ncreas ncentrati on of RepliKkins
ogﬁﬂgg&gﬁféwgv@% at | east about six nonths,
and preferably over a period of at |east about one

y &dglydandekissqgvafivkdgnath over a period of at |east about
three years or nore, for 20 exanple, in influenza
virus, but may be a nuch shorter period of time for
bateria and other organisns. [0087] As used herein,

" 0075 iAQS provibe b§ ﬂiéinr@déﬁﬂﬂ%ﬂﬂbnﬁ?h&e?ﬁd&%ﬂé&nﬁﬁ?m};

properties of an organi smcaused by substitution o

am ' . r : - ' CO tion:

A g biteral fofelo B prising Gl ot PR rep preroot
am_ng fa#%i ds due to |ack of substitution., IEF ]
DESERIFBH N "B R R R R e s iRt dpastPriiselated;bactgriply
graph depicting the frequency of occurrence of
REGPIKINpEcsER 14 protein of guemarging siromad]|thebapteris adias a
graph depicting the percentage of nalignin per
npharmgeeutically aedeptablelvaerive apd/ot sdjuvabtir i ng anaer obi ¢
replication of glioblastoma cells. 10 [0090] Figure 3
is a bar graph showi ng anmount of antimalignin antibody
produced in response to exposure to the recognin
16emRrys[ 0091] Figure 4A is a photograph of a bl ood
snear taken with ordi nary and

[0076] In one aspect of the invention there are provided isolated or synthesized

fungal peptides containing a Replikin sequence. The fungal Replikin peptides
comprise from 7 to about 50 amino acids including (1) at least one lysine residue
located six to ten amino acid residues from a second Iysine residue; (2) at least one

histidine residue; and (3) at least 6% lysine residues (fungal Replikins).

[0077] All of the methods described above for production of and treatment with
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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15 fluorescent light. Figure 4B is a photograph of a
bl ood snear taken with ordinary and fluorescent |ight
illustrating the presence of two | eukem c cells.

Figure 4Cis a photograph of a dense layer of glioma
cells in the presence of antimalignin antibody. |
Fispenifically to a durmad Beplikie sequengsh 5216 grosessscogiprisHig adgymistering
of cells in Figure 4C taken at 30 and 45 m nutes

f ab Hevdubcediciffdctive arhownttof aebsapeiof a2ompbsitign GEmpYHRDt least
Figure 4F is a bar graph showi ng the inhibition of

ar, SR de. lung carcinoma cells in vitro by
ar??i*eﬁn%%%i n an?ﬁgiody. [0093] Figure 5 is a plot of

t he anmbunt of antimalignin antibody present in 25 the
serum of patients with benign or malignant breast

di e pre-and post surger 34 09 Figure.b6 i.s.a
30 ) T3 areauantinting st bontes anthbd ey Ganabe SEiffel S
wherein a conputer is used to carry out the ..
3-adoigal Replikignis definedrbengelapwell pg antitiofy cogktnisnontamng a
sequences. 5 [0095] Figure 7 is a graph show ng the

c phoalityraftahiiodids tRespedificailydind to eital Rephikinsg gh one ni n
of influenza B and influenza A strain, H NI, on a year
bYermtR@imen? 36 it ihvéaion, Yheretald progitled @OthposiforstdBlrising an

Figure 8 is a graph of the Replikin concentration
0 BBOSEEG A bint 6 L ISR A1 P
}—Ig‘ﬁlgﬁ%cﬁgpﬂl@m‘?mas \%e#l%lgigmgﬁ&enﬁer gin sf&r ain de?i ned
by.its constituen epl i.ki ns, designated H3N2(R), on a
y Q?“%%Fek}@%hyaﬁ%?@%%&ﬂ?ﬁ%o to 2001. 15 DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 0097] The identification
of a new famly of small peptides related to the
phenomenon of rapid replication, referred to herein as
REPO3N i Ths presentinvention alspaqrevidesgherpewistgompogions
pat hogens in a sanpl e and devel opi ng therapi es,
| Rohpeiisihg ona o mwee of isolated fungal peptides having from 7 to about 50
amino acids comprising:
(1) at least one lysine residue located six to ten residues from a second
lysine residue;
(2) at least one histidine residue;
(3) atleast 6% lysine residues; and

(4) apharmaceutically acceptable carrier.

[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

lysine residue;
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devel opnent. In general, know edge of and
identification of this famly of 20 pepti des enabl es
devel opnment of effective therapies and vacci nes for
any organism that harbors Replikins. lIdentification
of this famly of peptides also provides for the

det ec{2)0Nakasy bh&Bi8EdiaS fbsiduedvacci ne devel opnent.
[ 0098] "For exanple, identification of this famly of

pept i @s Q{IQA’sitE‘?Sl AL rdshfies 25 detection of influenza
Vi rus - and provi ded” new, argets for influenza
treatnment. 35 Identification of this famly of

pepti des al so provides for exanple, for the detection
of malaria and provides new targets for nalaria

v 40082} &n aratherasproct of the Mavention thereisprasdgul opiodesd foxy t he
identification of this famly of peptides include the
detimalatiag thd inirmirecdys@iso fth subjeetoffeedick afibodies thaybind

i mmune Replikins and 5 structural protein Replikins.

[ pRMicatigRb d fiufiial Replilin Sedudnde 84id Pf&%éﬁdgﬁaéﬁfng administering

virulencé in certaih bacteria, viruses

j L ESy . ' n_to.rapi -
B R EEL oy Gl B L oo B A YOG bémprisng at st
descri hed. Wehave found a famly of conserved snall
ppﬁ?geﬁﬁﬁﬁp%%‘%ences related to rapid replication,
whi ch we have named Replikins. Such Replikins offer
new targets for devel oping effective detection nethods
and therapies. The first Replikin found was the
g INGREASING REPLICATIONas identified in brain
glioblastoma multifornme (glionma) cell protein called

n’PMSQF] Iyet hhoth@Odpedt oty iabantion thde is Previded 8 ehdtiBlol Y
of ma

ignin revealed the novel 16 ner peptide

e ST N

SR R R OTS BB ST E-ERBSCh i B ppn

We _have devised ,an algorithmto search for the gliom

R i%qust(ﬂneﬁﬁﬁ‘% Wter eof . Honol ogues were not

common in over 4,000 protein sequences, but were

found, surprisingly, in all tunmor viruses, and in the

replicating
DEFINITIONS
[0084] As used herein, the term “peptide” or “protein” refers to a compound of
two or more amino acids in which the carboxyl group of one is united with an
amino group of another, forming a peptide bond. The term peptide is also used to
denote the amino acid sequence encoding such a compound. As used herein,
"isolated” or "synthesized" peptide or biologically active portion thereof refers fo 2
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

32



10

15

20

proteins of algae, plants, fungi, viruses and

bacteria. 36 [0102] W have identified that both 1)
Replildn concentration (nunber of .Replilins per 100
am no acids) and 2) Replikin conposition correlate
with the functional phenonenon of rapid replication.
Theynthesizgédby amsieibod prreubsiantiallydiceiftoma boldapinating peptiles
deternmination that Replikins are rel ated

quRhéd dyateh¥iokd b gecombitlaht e dethbiduas.i vely to the rate
of replication. [0103] The first functional basis for
Replikins role to rapid replication is seen in gliom
replication. The fact that glionma malignin is enriched
ten-fol d conpared t the fi.ve-fold..i.ncrease in cell .
e A SreBRtsr adtemrbtchen S e Rrtl il PETER e Lt i
replication of gljoma cells suggests . an integra

r jeauensa SAYIpE dito gheut RO sming, acidsComprifingat i on. When t he
glioma Replildn was synthesized in vitro and

admi ni(3) eatldastase lysteTedidids docatdcinte teo amitsbicidresidues from a
abundant antinmalignin anti body was produced. This

est abl i shggsohll @ysand tegidiié;c basi s of the antimalignin
anti body in serum (AMM) test, and provides the first

pOtengﬁglegﬁéﬁt'&ﬁ&ilﬁstfcﬂﬁ\?&_ﬁidﬂé}“i ne and the prototype

gor 1 . n vaccines in Iot her organi lsrrs: Wthh th;e
tho Rapl | ¢ ety B BIMET anaThis natural i mmane
SHRAERS B S e e Y SR o peic

Replikns and rapid replication, both passive
augmEeleat i on of this inmmunity with antinmalignin

anti body and active augnentation with synthetic 20
Repl i ki n vaccines now i s possible. [0104] The

rel ati onshi p between the presence of antimalignin
anooleXAs aded hefdid, eMelgihd st £Nised WarirsieiItd Nstiin of a
study of 8,090 serum speci nens from cancer patients.

R e A s

n creases with age, as the

| NBLASHES cSHoeS B of Heplilf: B3R! inhe' dHHhdiE 38 Rs pRRdn

sequences relative to the concentration of Replikins in other strains of such

organism. The increase or increasing éoncentraﬁon 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
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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increases further two to three-fold in early

mal i gnancy, regardless of cell type. In vitro, the
antimalignin antibody is cytotoxic to cancer cells at
pi cograns (fentonoles) per cancer cell, and in vivo
the concentration of antimalignin antibody rel ates

q uacsﬂsblt\xahbxveésm&@hérea fafbry %d%ns%aﬁ&?&?ﬁmﬂﬁlé%1ﬁo atﬁas due

shown in 5 glioma cells, the stage i nh cancer at which
ca# ia%k%?gt?osﬁ[ﬁltt%nbeen transforned to the imortal
mal 1" gnan e but remai n quiescent or dormant, now
can be distinguished fromthe nore active
life-threatening replicating state, which is
characterized by the increased concentration of
FRBBIERDESCREPEHIN OB A HE DRAWINGSe viral
pat hogenesi s of cancer may be found in the fact that
g [0088R Figuye D i DbaeigraphQRpicfing dee ey ethichirenteiof
carbohydrate resi dues when conpared to the nornmal 1 OB.
e?hﬁﬁgﬂphhﬁﬁwuﬁ paRgRei ated with virus entry in other
i nstances, and so nay be evidence of the attachnent
of virus for the delivery of virus Replikins to the |
OB of glial cells as a step in the transformation to
t Lgnapt state. i.s.[0105] Qur s concer ni,
PSR Eiine s Ao denifing e Rrugries of SUlEoReEs
|nfluenza epi demi ol ogy over the past 100 years, has
ptaiel embrane praigie dRng ppasrabic rephgatwnqu iglip slgellons
of Replikns to rapid replication. Only serol ogical
hemaggl uti nin and anti body cl assification, but no
strain speci fic conserved peptide sequences have

cmgosp BiuYe D 80bA@Sah shedn g arhdlink UEAAAnalipuid Atibod$ 0

anges 1 n 20 concentration and conp03|t| on of any

een descri bed

pre‘ci\'ﬁug%cgﬁ?‘é%}:{]ogtge %?Pgﬁg? ﬁé?ﬁ%% em o]1bog| cally
docunented epidemics . or rapid replication. In this
study, a four to ten-fold increase in the
concegt ration, of_ straipn- Epem fic inf] uenzﬂz;\ epl [ k| ns
i PG Figuredd s sphetagraply g a hlgpd pmsarigkgnswith p

(A)HINI, (A H2ZN2 and (A)143N2, is shown to reI ate
t ﬂuomwmé light. Figusp #Bdsn photogaph of b plasdsmear takiemwith erdinary
1902 to 2001. 38 (0 1061 We then showed that these
i med Gasescentliglailhestiating thepresescabftwodeilemic cells. Figure 4Cis a

photograph of a dense layer of glioma cells in the presence of antimatignin
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

[0092] Figure 4F is a bar graph showing the inhibition of growth of small cell lung

carcinoma cells in vitro by antimalignin antibody.

[0093} Figure 5 is a plot of the amount of anttmalignin antibody present in

the serum of patients with benign or malignant breast disease pre-and post surgery.
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reappearance of at |east one specific Replikin
conposition from1l to up to 64 years after its

di sappearance, plus the energence -of new
strain-specific Replikin 5 conpositions. Previously,
no strain-specific chemcal structures were known wth
which to predict the strains that would predomnate in
com ng influenza seasons, nor to devise annual

M[BbYM] Rzt 62 bex diagtitn &épﬁali\:flzgsanfe@mo\dﬁﬁ&it o€ the ifhention
recent Sharp increase in H3 Repli ki n concentration
( 1ATetei i i P@%{% it Gt

t he reelg%p?éa g‘%}%ég%fsdg%é%ﬁfﬁ(?%%e% [ |ﬁ&g rr%gg?]%/?ﬂ%)ns

t hat re 10.l.ast seen in the high nortality H3N2
oANERTEE KEPHERRCaRAE 1\ 't he two hi gh  mor tal 1 Ly

epi dem cs of 1975 and 1977, but were absent for 20-25
years, together nay be a warning of com ng epidem cs.
This high degree of conservation of Replikin

st[0025] Figwe Ghs 2 grapt showringdhe conventrationtaf Repliking absemved
can persist for 100 years, or reappear after an

alif demag@htihih OMixEientOB GAd Yiffkiefiza ARGhing HENI Do a yeaby year
was is previously thought to be change due to random
S [ ' ' acids in influenza proteins is
m%fsl%?%o ‘%ﬂ‘lczgg%ge due to an organi zed process
of conservation of Replikins. [0107] The conservation
of Replikins is not unique to influenza virus but was
al 20 obsgerved [ n ot her sources, for exanple in

£ dB0oaTette Bin grepbae Bie Rin Gt t e Rn B VRLE ' ang
wheat . {0_1_08] A third functional basis for Replikins'
r dlemagalutinini of infinza A steains, E282and H3N% as weH @5 an swerging
rapid replication in HEV. Replikin concentration was

S lstrain dedinbé b fts sbadtitabnt Bepliins desighatehHBNAR.)) okldyeindy year
found the Replikinconcentration in the 39 slow

Okl Fehoh P60 fot2001strain of HI'V (NS 1, "Bru"), which
Is prevalent in early stage infection, to be
one-sixth of the Replikin concentration in the
rapidly- growing high-titre strain of H'V (SI,

| FTETp B RESCRIIPR RHRRINRIIIOE "2l onshi

Of[Oggﬂl 'li‘hléii gnt%{-ion:::attrio:"ilr{J ::\td 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
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

detection of influenza virus and provides new targets for influenza treatment. -
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replication. In the "replicating protein," of tomato
curl leaf gemni virus which devastates tonmato crops,
the first 161 ami no acids, the sequence which has been
shown to bind to DNA, was shown to contain five
Replikins. In nalaria, |egendary for rapid

r dg¢titfatiomofthisfamily pfi peptisies slsa providss daseainiple fort the
liver in 10 the tens of thousands from one

t rdepRtion 6ffalafth kibd plovides ¥ targats ToShalafih *8demeaitvelopment.
Replilan structures have been found wth

SRS L350 i) Be B RORO o7 KPR
SRR AR IREY A LN R

destroy or to_stinulate. Wen a structure is tied in
s st proten Replikips.cyr vi val  mechani sm of the

organi sm the structures tend to be conserved. A
varying structure provides an inconstant target,
which is a good strategy for avoiding attackers, such

a§0099) Riapiddtesiicatibis dhare iRt o DANRGERIe S oA bhdteidd, Mituses

agai nst the prior structure and thus 20 are

38 e 00 B SR o TR G
DA AL SR R R St

TARGETS F%@TREATI}/ENT L0111] Both bacteria_and HV
h&sRepersielpio ity KIPMd ERHCHIAR. TeBIsh e havgemed Replikins. $ych
1Hv, for exanple, there has been a recent increase in
d Replikias pHernesetar gatinion devealepingeffenive detentionmicthods arivhat
is substitution of non-Replildn am no acids. (See 5

d éierapied TedirysReplikin fofid pas the glioada Réplikeh, sehicis@ds identified
herein). In bacteria, the developnment of " resistant
Stk BiaftBelidbTastia hAltFodhd Peligma)Bd N0 chitalldd WeslRinin, Ve
have found that Replikin structures do not nutate or
change to the sane degree as non Replikin am no acids
(see al so discussion of foot and nouth di sease virus

c tion of Replikins discussed herein). The
Ritgtﬁ]%m/ -y@qnpymst aﬁlﬁé&ss ggecgrﬁﬂagﬁg St malignin revealed the novel 16
mer peptide sequence which contains the glioma Replikin. This Replikin was not

found in databases for the normal healthy human genome and therefore appeared

to be derived from some source outside the body.

[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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10 to the non-Replikin structures are conserved and
t hus provide new constant targets for treatnent.
[0112] Certain structures too closely related to
survival functions apparently cannot change

c ly. Bec an, essential. conponent of the
ATt M Hayedfeniied 1 bEet) SeplinEophaUPR GRS R ow
for its frequent binding to nmetal groups in redox
eReplikias perdl (6raming pedDand 28 Rephlen sempositeneriralyge with the
replication, and since this histidine structure

r furaitiogalghesdmeton ¢frapidatplitation. e Thesgaelatdomships phevider e
attractive a target for destruction or stimulation. 20
[ @dnkfibnairbask forthtGtemifiatish thht IQ%)HHI@%’E telteipRinSitatively as
construction of a tenplate base on the newy

dg}eﬁr gﬂgﬁsﬁéﬁ%hggﬁ%kgg?ﬁgﬁb%ce led themto the -

di'sco proteins with rel ated
conserved structures and a particular function, in

this case replication. Exanples of the increase in

Repli kin concentration with virulence of a disease .

| 51033 8he Fiet Funseions! bapiy forcRambikias el e b tpliestionds seen in
virus. 25 This newly recogni zed cl ass of structures is

r gliamedeplicatidre Tinefactthatqglionfa malgindn is4hrickql ten-dolidaomipared to
organi sns as diverse as yeast, algae, plants, the

O @i¥ five-fold Incheaad in defl HRirhey id emblaMe prsteindoantratién idthpid
Repli kin concentration and conposition provide new

g?%igfggfsi@% u%t"@ieogrfalrﬁgeg? ?ig%etsﬁhaﬁ Sﬂri]t@ RifohHEp bPthe K¥plikins to

s central”"to the

survi val dgnm nance, of.., € ' i - '

e Gon. e 8 SRR RIE s Bhleped i v it Ybered

menbers. of the class,.as deponstrated. wit

1t  s¥thefin Yacsing (o BaYits abuadat artmqﬁm@t&em@a produced.

cancer Replikins, suggests that B cells and their

pibinrstablishes @mﬁmﬂmgwe ebtwisatimalighin ppikodyyin semps(AGYIAS)

a simlar 10 recognition |anguage. [0115] Exanples of

p&gst,iatld pseddeznhe frsopotentinl @yntRegd ¢aiersvaocine and thetpaotniypg for

a Replikin, i.e., a honologue of the gliona peptide,

k patpBidnNakeindPiv oltfer bAantbms) With the demonstration of this natural
immune relationship 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

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

increases with age, as the incidence of cancer in the population increases, and
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such cancers of, but not Iimted to, the lung, brain,
liver, soft-tissue, salivary gland, 15 nasopharynx,
esophagus, stonmach, colon, rectum gall bl adder,

breast, prostate, uterus, cervix, bladder, eye, forns

of nel anoma, | ynphons, | euken a, and ki dne [0116]
Re@waacaﬁgﬂwraw t;eﬂfrgwfoli)m satymelignncy, regardfleyaiselppe. In
qualitative and quantitative determ nations of e

Réd,i the atim @) eriin artibwdn s ap@toietoraahcaicells Apdagramsnge
20 of diseases in which rapid replication is a key

(@&htemos) E&r&ﬁééﬂ%@ll N iN QivERRE | ohdshitrafSsloPantiMdliRfin

synthetlc epl i ki ns ‘as vaccines; and 3) fostering
BRSPS RAbaal o R o AP gatns 8¢ froyp n

t he capcer cell Repliki 5, foun nabr
i ool ghe shgs Rnegiah iugccls hae tradp Qe e
enriched 42 ten-fold during rapld anaeroblc
rimmarteh mabignant sigla i resais greseant of dommant, gowern pe
cells. (Figure 2) Malignin is a 10KDa portion of the
2hdlingthed fromtheneraadtion llf&-ﬂh&ﬂﬁﬂ@&ph&ﬂi@tgﬂie,lmm iso
and in vitro from nenbranes of gliobl astoma

rBRhtakfeAzSEL ¢ ﬂﬂehﬁ&'f&ﬁseﬁ ebhcentrilicH & R eeghﬁnﬂnﬁ adB@fiion, clues to the

spectroscopy of malignin 5 reveal a 16-ner peptid

A ALl #?Efﬁaﬁe%%ﬁw{%%%ﬁpﬁm
8 R B e SR oS R A o

hunan genonle. to Table 1 16-ner pti de sequence

VR RESREtINRdR gesgelated it Wans enfryin HE!EF HiICEy and §p BRY BF s

and mass spectrometry Fragment F- Sequence - t_|a;
Bvidensthof the attachinenheltidrus for the 'delivery of diew Réplikinsaathe 108
.1 Mcrowaved hydrolysis of z n Vii. 30 seconds
Iﬂﬂgllﬁlrtiells as a step in the transformation to the malignant state.

[0105] Our study concerning influenza virus hemaggiutinin protein sequences and
influenza eptdemiology over the past 100 years, has provided a second functional
basts 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
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 - -

epidemics caused by each strain from 1902 to 2001.
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mmbilized ,. on bronpace - - -:a~ | cellulose M1

i Mo
1-3 Oyka(g) - ti - ii \ki_ - + 2-6 - (y)kagva(l) RS
2-7 nkagvagl) 4-11 (-a)gvafl hkk(n) 5-7 (g)vaf (1) +
6-10 . (v)aflhk(k) + _ a 7.. ; 6-10 (v)aflhk(k) ? r4
6-12 (_U, *% (v)afl hkkn(d) + 6-12 (v)afhkkn(d) =~"
7-8 { I (a)fl(h) :1 .sa.nmM k',~ 1. sx. 10-16
(h)kkndideO =" | + 11-14 (k kndi(d) + :.:. is n6 yam

. [0105] ¥ge (Henntdbwédihat Befdihdfthses\ive soricentratfonrare dug fodha
Repli kin was synthesized and injected as a synthetic
V 3E5ipRSrahed 6F 4t m drfe spadifie Ra?muﬁ RbinpBiti &N FomaNto mdm years

was produced. 5 (Bogoch et a Cancer Detection and

coiﬁ%’gﬁ% JP" PRRSH o@% the %&err%é%&a(‘nft%}%g@mn %gleﬁrcum e

vi vo has. be sho to rel at e, antitatively to the

o SPPpioRt TrsHHouH e e Spociischhamical frughived pefh g with
of Biological Fluids, 31:739-747 (1984). In V|tro
arwhishuto predict thesireios that wealdoredaminaterin gpming ipfuenza seasons,
cytotoxic to cancer cells at a concentration of

Pine ¢F devise(dnagdlanixhaes of whole-virus strains for vaccines. The recent

sharp increase in H3N2 Replikin concentration (1997 tcl) 2000), the largest in
H3N2's history, and the reappearance of specific Replikin compositions thai were
last seen in the high mortality H3IN2 pandemic of 1968, and in the two high
mottality epidemics of 1975 and 1977, but were absent for 20-25 years, together
may be a warning of coming epidemics. This high degree of conservation of
Replikin structures observed, whereby the identical structure can persist for 100
years, or reappear after an absence of from one to 64 years, indicate that what was
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
‘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

gelated to rapid replication in HIV. We found the Replikin concentration in the
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10 per cancer cell. (Bogoch et al., Cancer Detection
and Prevention, 26 (Suppl. 1): 402 (2002). [0119]
Studies carried out by the inventors showed that the
glioma Replikin is not represented in the nornal
heal t hy human genone. Consequently, a search for the
1809 dréivingdod-tRestiabl 6 ADMON9D B whibk isfrevdléit in early

sequence was undertaken by anal ysi§ of published

L S T T A
Bk M S S B B o

of several different organisnms, a new class of
peptides, the Replikins, was identified. The present

i nvention provides a nethod for identifying
nifd08PFurther exansplesndenamnstratedhe mibatmastip af Replitindie rapid
Repli kin sequence. The nethod is referred to herein
afepHcatiohO I e MegBidMing Sroteie! BOGmald@url RS Vitus which
recogni tion nmethod conprises: a peptide from?7 to

a&@%taég toqﬁgéﬂ grt:@g,i tﬂ? g#i q ISY Q%ng&%t ﬁds( @c s@ﬁuéﬂ%‘m& been

| ysine resi oca SI' X en am no acl d resi dues

frrom econ ysine residue: . ( t .Jleast on

STl R AR VoS e S4tict s Rephikips i Pt
residues, (Replikin). These peptides or_proteins _, .
clsgendary fog rapichespligationowhan toynanoseanes are relpasgcleoradhe liver in
i ncludi ng al gae, yeast, fungi, anpebae, bacteria,
plharens of thousands droononeirypanosies, multiple) mayel, aphost Sldanthoyant?
transformation, or redox functions. Replikin peptides
hRgslikie struchaenkaviebebe fomd adtt coancefhrations 6f @eto 36 overlapping
“replicating' and “transformng' proteins (so

OREp1fknR R 100 atii) deidshvesti gators, See Table 2) and
cancer cell 5 proteins. No sequences were found to be
identical to the malignin 16-mer peptide. 45 Table 2:
Exanpl es of Replikins in various organisns -

p{‘ﬁ&&t meéonsgcrirgtﬂ)% o@eagnlyistli'ilgm}(eai \égtflcl:arl] lt(okwhétfslg'%.!«lt[) No. 1)

structure provides a stable invariant target to attack and destroy or to stimulate.

‘When a structure is tied in some way fo a basic survival mechanism of the
organism, the structures tend to be conserved. A varying structure provides an
inconstant target, which is a good strategy for avoiding attackers, such as
antibodies that have been generated specifically against the prior structure and thus
are ineffective against the modified form. This strategy is used by influenza virus,
for example, so that a previous vaccine imay be quite ineffective against the current

virulent virus.
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SEQWN Al gae: No. 34 Cal dophera prolifera kaskfl kh 35
Isole is rolifera kagaetgei kgh Yeast: 36

Schi zosacchar onyces ponbe ksfkypkkhk 37 Oryza saliva
kkaygnel hk 2 Sacch. cerevisiae replication bindin
protein bsikrel iifdk Fungi: Isocitrate |yase ICl

1 REPLIKINS A8 SEAREEBARGETS FORKTREATMEMNDendent RNA
pol ymerase 11, Diseul a destructiva | deedaayhrkk 39

Qpb1 0 PR Aeesta-ad HIV hadlboth R éplikihared iBndR §stikde amino acids.
kvil pl'rgni kgi ffkh 40 fun Anpeba: 41 Entanpeba

| Y #H9 for el{?érﬁ#d@ NG etddfs bdd XRebit eG4 Bfugtresidténee from 9%
Pri bosbdntal p

otein replication factor, Helicobacter

pyl org, ksyhafl k. J cat i-on- as i af e rot-ejn ..

b L o piont TRt 5 SRR T RER RS Puf Peilh Bt
kkektthnk 43 Macrophage infectivity potentiator,

| dgraedmaysiaof 1A TateauotidRy fiscassed berrid)s Tk Pagieds,

91 Bacillus anthracis bvkkekeknk 92 Bacillus
andiehelaprasnt lolf  rebistaukst@isBisadue ta 8 sinildyneeshenism. However, we
kkkki kdi ygkdal | h 94 Bacillus anthracis kweki kgh 95

Bagvé fousid @ik Replikia sickétgics dp nepinkithts i chafge i3ahe bdmisdepree as

anthraci s hnryasni vesayl il new kmi gsdlikk 97 Bacillus

anbh RRpliRinMUACHAY (KRS Afkyssicn 5T ot and mouth disease virus
conservation of Replikins discussed herein). The Replikin structures, as opposed
to the non-Replikin structures are conserved and thus provide new constant targets

for treatment.

[0112] Certain structures too closely related to survival functions apparently
cannot change constantly. Because an essential corﬁpnnent of the Replikin
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.

[0113] From a proteomic point of view, inventors construction of a template based
on the newly determined glioma peptide sequence led them to the discovery of a
wide class of proteins with related conserved structures and a particular function,
in this case replication. Examples of the increase in Replikin concentration with
virulence of a disease include, influenza, HIV, cancer and tomato leaf curl virus,

This newly recognized class of structures is related to the phenomenon of rapid
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98, Bacillus anthracis hacrl kvgknapk Pl ants: 44

Ar abi dopsi s thaliana, prolifera kdhdfdgdk 45

Ar abi dopsi s thaliana, cytoplasmc ribosonal

knmkgl kgkkah 46 Arabi dopsis thaliana, DNA binding
protein kel ss eksh Viruses: 9 Replication associ ated
preplieation’in[dydnignsiy divdtse/as yeadt, Mok prtetierpdmisifvurilledf
Bovi ne herpes virus 4. DNA replication protein

h kR S8 s. Vel kdrd herpesvirus 1, replication
binding protein hkdlyrllnmk 47 Feline i munodeficiency
hl kdykl vk 3 Foot and Muth Di sease (0) hkgi dvapvk 5
H 'V Type | kcfncgkegh 7 H'V Type 2 kcwncgkegh 99

Spal |l Pox Virus (Variola) khynnitwk 100 Smal,| Pox
Vil Beplilgn spneepafionand compegitionpravidesy quantitative
(Vvariola) hyddvrikndi wsrck 102 Small Pox Virus

( ethiods &) détedtiand comtkol tikgBoSisa oF rdplizatidny which\incénddahio the
kerghnyyfek 46 Tunor 48 Rous sarcoma Virus

t surobiabendodhidhicekofRadehislogtdabopuldtions Ghe sHing ofes,

avi an sarcoma kkl rhdk 50 c-yes, col on cancer,

"BhiiO8}icHRRARERY Y ivBHk mebcks Sf (i€ claBY b8 HerBISEAR with

kkl nce -src,” col on,” manmary, panroreatic cancer

utod il oy T bR et o R Al R a2

o Ei3la 4 i Product A RN 5P PR Replkins by means of a similar
recognition langnage.

[0115] Examples of peptide sequences of cancer Replikins or as containing a
Replikin, i.e., 2 homologue of the glioma peptide, kagvaflhkk, may be found in
such cancers of, but not limited to, the lung, brain, liver, sofi-tissue, salivary gland,
nasopharynx, esophagus, stomach, colon, rectum, gallbladder, breast, prostate,

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

[0116] Replikins provide for: 1) detection of pathogens by qualitative and
quantitative determinations of Replikins; 2) treatment and control of a broad range
of diseases in which rapid replication is a key factor by targeting native Replikins
and by using synthetic Replikins as vaccines; and 3) fostering increased growth

rates of algal and plant foods.

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

. found in 2 brain cancer protein, malignin, which was demonstrated to be enriched
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57 v-erbB from AEV and c-erb kspnhvk 58 v-ins (feline
sarconma) kui hlekk 59 c-fins (acute and chronic

myel ononocytic tunors) kni hlekk 60 arge t-antigen |

[ Pol yomavi nrs sp.| kphlagslek 61 mddle t-antigen

[ Pol vi,rus sp,| - hr el kdk : |1 t-antigen, .

[ Bl g e ?fﬂE FRqagRn ogéh?ﬁzq%tsmamﬁfﬂﬂﬂ%@efp@a)
| eukem a kvpvlisptlkh 64 Human T-cell |ynphotropic
vicells (Figpes 2) Meligmavaix $0ERa pegian aftthe Z§0 YropEoigan 10B,
cell lung carcinoma kagitinvkreyh | S Hepatitis C
hyyinélpgas isphated Tn aive-and Gn Vitaniddamaemiley apesatfeslinblagtbma
Ksgkhl gk Foruiag 67 Transform ng protein nyc, Burldtt

| Yo Rie (G 1lidiad) eBlts. RY@OBRR anfiind38 Spdclio f maligni
GTP- bi ndie% prgteish kgf C\l/ai%kvainh 69 %ansgg??riongl plrgtg?ei n

r r [ A
Rl R, SRR S o M O (SRR R NEL 24w i
protein hl ktvkdl kk .. 72 Transform protein D.(S.C.) .
ek hetein 5 tho-ghiof R ST Sl Righ Bhefudes harhorerpepfide:
protein klkhilgkarflk 74 Protein trysine kinasc (SC

2 kagvafthkk {SRQUBINRK H)botik of whickapparertlnsra gbjenbindhenormal
(axl (-)) keklrdvnvdrhk 76 Transform ng protein

( kuman)pekdmer ggqgl | kki eh 77 Fi broblast growh factor 4
(Kaposi sarcoma) kk rvs tntkvrh Cancer 78 Matri X

nct al oprotei nase 7 (uterine) keiplhfrk Cell 79
Transcription factor 7-Talei1kkkphi kk Proteins: 80
Breast cancer antigen NY-HR-87 ktrhdpl ak 81

BRCA- | -4 ﬁ,lgp baisk Riyhen LY BiglafthRbiiile bBLAR )

khhpkd malignin by hydrolysis and mass spectrometry
S Sequence  |EEegieTinod By (hiEh kit ERRRODamed: 1z = 7
' e Auto- = voayed=s| Microwaved
N = rsigzr:| hydrolysis of |2 ndse- | 30 seconds
PP e : Erpalipninagl malipnin e
b ephnte—| immobilized % RIS
ioNiEes| on bromoace- |gpEEhner |
e Sige sty tyl cellulose B =
BilEZedl Ovka(g) =i » +
=15 Oykag (@) == ™ "
iR = = T
: - Thmid
o | MoentD —
Fags! 4-11 3 (a)gvafl hidk(n) g T
_. ROZIOEE (g)vaf(l) =) +
S| 67 AEEE| (vall) =
e 610 REOER) (viafihk(k) = oD =) .
7 610 S (el e T
[P AR el e ey P Ay R Tt
BE 612 B0 (Valhkn() [l ems] |+ T
RS s M S
PO | 6-12 7. (viatnkkn(d e |
e Sy an®
FHE] (a)fl TR
= %ﬁi @) <
A 10-16 G| (kkndide( ¥ =
11-14 TROWTE I (kkndi(d) +
-"'- 102 g _:fé& 3
A3 12-15 FaTeEES (Kndid(e)
et i e
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82 'Autoantigen froma breast tunor' khkrkkfrgk 83
Gionia Replikin (this study) kagvafl hkk 84 Ovari an
cancer antigen khkrkkfigk 85 EEL | eukem a kkkskkhkdk
86 Proto-oncogene tyrosine-protein kinase CABLE
hksekpal prk 87 Adenomat osi s pol yposis col

kkkkpsrl kgdnek 88 Gastric cancer transform ng protein
kt kkgnrvspt nkvth 89 Transform ng protein (K-RAS 2B | un
K [ME R WRidn ek Iichereke gi§1Ad REpLikiel s ishhthedisedrnd injagtedias 410
aci d sequence as a Repllkln or as containing a

Repit, crbaﬁémg into fhbﬁﬁé'f% r{%ﬂ%nﬂ* %aﬁ!iﬁ V\f%& bflfduced.

kagvaf requuesthat t et

- BB B aﬁﬁ—"@ﬂ%@f@? HeCReR Hetidnben 5?3@%%@ (oozy). The

el enent s; q%_) .east qne lysine resi due | ocated six

t BORCERTRIOR, &e&mﬁ ign aRhadyr i syramya viveshagieen ghowgp relate
Ieast one histidine residue; and (3) a conp05|t| on of
aquangitativeiote thessumeival aflvances patigntsn (Bagrict et alg Rrotidesof 7

to about 50 residues. 47 [0122] Dat abases were
sBivlegied Ml F11730-MIt(198] Ih vitkodnindlighiadintbédies have been

keyword " PubMed" descriptor for protein sequences

C SYv B'H&Q\Xgﬁgls :fds&nw : e§§9§§on filiq o?rgﬁ: gﬁg‘se('fé?ntomolar)

sequences Xam ne

SRRSHRRT-R bl 0GB RS B A S

g%&ﬁg i des neeting the three above listed

r nts. An infrequent occurrence of honol ogues
was observed in ~ virus peptides" as a whole (1.5%
(N=953) , and in other peptides not designated as

?E@ﬁﬁ:g‘%l w@%@ﬂgg&ﬁ&em tranF %atéﬂggﬁoma Replikin is not

"neuropp‘gtl des™ (toget her 8. 5% (N=845). However,
STAPERSERIEG t}lﬂ nmunﬂdxmﬂ@ghmmmn@n gimswanﬂy,;a satseke for the
frequently identified in large "replicating

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
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: 2 peptide from 7 to about 50 amino acids including
(1) at least one lysine residue located six to ten amino acid residues from a second
lysine residue; (2) at least one histidine residue; and (3) at least 6% lysine

residues. (Replikin). These peptides or proteins constitute a new class of pepfides
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proteins,” which were identified as having an

established function in replication in bacteria,

al gae, and viruses. Even nore surprising was the

finding t hat Replikin honol ogues occurred in 100% of

"t unor V|ruses" N'250), in 97% of "cancer rot ei ns"

( R-speehes ingludin, Yorsty fungh amoebacn hacjenia plagt, (iRgszndcancer
These results 15 suggest that there are shared

p pugieing hadngfeplicationy trpsférugéne sirsedegihnctics s Replilie peptides
type and suggest a role of viruses in carcinogenesis,

| heve b fnaidsb ®8 cohcetiehled in [@@8rareplitAing! Aidretnslohfing’
dornant state to a nore virulent actively repllcat|ng

%@H%gh%&gi’”ﬁﬁi Zli’éﬂ‘-lﬁv?e 'ﬂFatneaSéegi'% g\?ﬂ&cpﬁhee p0| nt
AP R e B R o

| entivirus, a-virus, retrovirus, andeno- associ ated

Vi rus, hunan innunodeficiency virus, hepatitis virus,
i nfluenza virus, nmize streak virus, herpes virus,
bovi ne herpes virus, feline inmunodeficiency virus,
foot and nouth di sease virus, small pox virus, rous
sarcoma virus, 25 neuroblastoma RAS viral oncogene,
pol yamavi rus, sindbis, human papilloma 48 virus,

myel ononocytic tunor virus, mnurine acute | eukeni a,
T-cell lynphotropic virus, and tomato |eaf curl
virus. [0124] Replildns are present in such bacteria
as, but not limted to, Acetobacter, 5 Acbronobacter,
Acti nonyces, Aerobacter, Al caligenes, Arthrobacter,
Acet obacter, Bacillus, Brevibacterium Cbainia,
Costridium Corynebacterium Erw nia, Escheria,
Lebsi el la, Lactobacillus, Haenophilus, Flavobacterium
Met hyl ononas, M crococcus, Mycobacterium

M crononmspora, Mycoplasnma, Neisseria, Nocardia,

Pr ot eus, Pseudononas, Rhizobium Sal nonella, Serratia,
to Staphyl ococcus, Streptocossus, Streptonyces,
Streptosporangi um  Streptovirticillium Vibrio,

pepti de, and Xanthomas. [0125] Replikins are present
in such fungi as, but not l[imted to, Penicillium
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Di seul a, Ophi ostoma novo-ulim Mcophycophta,
Phyt opht hora i nfestans, 15 Absidia, Aspergillus,
Candi da, Cephal osporium Fusarium Hansenula, Muicor,
Paeci | onyces, Pichia, Rhizopus, Torul opsis,
Trichoderma, and Erysi phe. [0126] Replikins are
present in such yeast as, but not limted to,
Saccharonmyces, Cryptococcus, including Cryptococcus
neof or mas, Schizosaccharonf g.and 20 Oryza. [0127]
S.

ﬁeﬁe‘%ﬁ"a*'fﬁsooﬁ%gﬁéﬁl%ﬁﬁﬁ%**gﬂf thﬁ% YoniBina pgrame

Gracilaria, Gelidium Cau er pa, auren_czla

Cl ado ; '5'8'3\‘% t—Pemn c+H 0S; HertH ||r:ua,
Lam n a ﬁucusqo. Ascophyl l um 25 Undari, Rhodyrrﬁlni a,
Macr ocysti s, Eucﬁ@m:;pheﬁ'm:ﬂiﬁati a, and Pterocl asi qkaskiO

[0128] Repl ilki nq3§a Tplepispestifept | n anmeba such as  Ipkegaetgeiksh

not |j¥estied Jt o, BhfSshirswpsherompierrombidi ng Ent anpeba | ksfopkkhk

i nvadens) | Amoeb? S At hammeha, angiRed! er i a e
e

[0129 e TR IeT 1 Pl e UC T &S, OFivehak

not | t0, AfEINACRREdeR RNA pil@arhse 1 I[ Distla deauetivTe ki&Bsayhrik
AUXI LI ARY SRECI FBEWi@dﬁnﬂ@@n -§16: 1 BF) inDotclpdm dizetse kvilplrgnikg: ffkh
cl assjficatilon ofdumesynes of Replikins additiofal or

" auxi [4mef dpeci f1 c%i'f"f“ﬁ'i"l%‘“"’“i"&s tigpae HeRsi ¢ Klilkgdinih

" 3- POFEAlEIRE T [Fbosdma e PR faH e FiekCebactdl BHGH | K\ ik

on a [struct ral bdsugﬁmnmmﬂphhﬁesaﬂmn occurrence

of adj acent |di- &M lsmrmeslmmpﬁm'awb@honcel | | kkekithnk

protef ns (e.g., “"MP&‘F'@T“H Loseimpik- RAS lgg':}'ck

lung,| Table |2, S and ot her adj acern mmm

di - anj no aci|ds i 12 as 15 receptors, orb) onk

functf onal HQasi sg smﬂlhsaenraas(hl bi ting ATPase, tyrc%ﬁg;ysm“h

ki nasfe or rledox *bideiilisE mprgis seen in Table 2, E:]mmmm
FUNCT|l ONAL DERI vﬁ§r“§"§ T3] "Functional deri vat| kasivessylinew-

of tgle Repl ilki ns A deseribed herein are 20 fragrimii

havddyagylldkngsdly-

vari ants, arjal og97|mamehentical derivatives of the .,
Re pl HKkins ' Vyh ' ch Br eBtat:ailllu? anthracis hactlkvqknzpk
Plants: 44 | Arabidopsis thaliana, prolifera kdhdfdgdk
45 | Arabidopsis thaliana, cyloplasmic ribesomal Iamieglkqikkah
46 | Arabidopsis thaliana, DNA binding protein kelssttgeksh
Viruses: 9 | Replication associated protein A [Maize streak virns] Kekkpskdeimrdiish
11 ]| Povine herpes vims 4, DNA replication protein hkinimgqk
12 | Meleagsid herpesvirus 1, rephication binding pmtem hkdlyrlimk
47 | Feline immunodeficiency hikdyklvk
3 | Foor and Mouth Disease (0) hkgkivapvk
5 |HIV Type] keficgkegh
7 |HIV Type2 kewncgkegh
99 | Small Pox Virus (Varicla) khynnitwyk
100 | Small Pox Virus (Variola) ky=qgkeliih
101 | Small Pox Virus (Variola) hyddvrikndivvzrck
102 | Small Pox Virus (Variola) hrikhildski
103 | S8mall Pox Vins (Yariold) kerghnyyfek .
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Transforming protein (K-RAS 2B),lung

khkekmskdgklckkhdsk

[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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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=4201), and in 85% of "transforming viruses" (N=248). These results
sugpest 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
by the three point recognition method, were found in such viruses, or viral
peptides, as, but not limited to, adenovirus, lentivirus, a-virus, retrovirus, andeno-
associated virus, human immunodeficiency virus, hepatitis virus, influenza virus,
maize streak virus, herpes virus, bovine herpes virus, feline immunodeficiency
virus, foot and mouth disease virus, small pox virus, rous sarcoma vinis,

neuroblastoma RAS viral oncogene, polyamavirus, sindbis, human papilloma
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[0124] Replikins are present in such bacteria as, but not limited to, Acetobacter,
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O H4=T 1

Achromobacter, Actinomyces, Aerobacter, Alcaligenes, Arthrobacter,
Azotobacter, Bacillus, Brevibacterium, Chainia, Clostridium, Corynebacterium,
Erwinia, Escheria, Lebsiella, Lactobacillus, Haemophilus, Flavobacterium,
Methylomonas, Micrococcus, Mycobacterium, Micronomspora, Mycoplasma,
Neisseria, Nocardia, Proteus, Pseudomonas, Rhizobium, Salmonella, Serratia,
Staphylococcus, Streptocossus, Streptomyces, Streptosporangiurm,

Streptovirticillivm, Vibrio, peptide, and Xanthomas.

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

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

[0126] Replikins are present in such yeast as, but not limited to, Saccharomyces,

Cryptococcus, including Cryptococcus neoformas, Schizosaccharomyces, and

Oryza.

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

Undari, Rhodymenia, Macrocystis, Eucheuma, Almfeltia, and Pteroclasia.
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[0128] Replikins are present in amoeba such as, but not limited to, Entamoeba
(including Entamoeba invadens), Amoebidae, Acanthamoeba and Naegleria.

[0129] Replikins are present in plants such as, but not limited to, Arabidopsis,

wheat, rice, and maize.

AUXILIARY SPECIFICATIONS
[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 occwrrence of adjacent di- and
polylysines in cancer cell proteins (g.g., transforming protein P21B(K-RAS 2B),
lung, Table 2, SEQ ID NO.: 89), and other adjacent di-amino acids in TOLL-like
receptors, or b) on a functional basis, such as exhibiting ATPase, tyrosine kinase

or redox activity as seen in Table 2.

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

natural protein substantially similar to either the entire protein or a fragment
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not normally a part of the peptide or peptide fragment.

[0132] As seen in Figure 2, during amaerobic respiration when the rate of cell
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
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 virs” (SEQ ID NO.: 8) (kyivcareahk) and (SEQ ID NO.: 9)
(kekkpskdeimrdiish); the “replication-associated protein of Staphylococcus
aureus” (SEQ ID NO.: 10) (kkektthnk); the “DNA replication protein of bovine
herpes virus 4" (SEQID NO.: 11) (hkinitngqk); and the “Mealigrid herpes virus
1 replication binding protein” (SEQ D NO.: 12) (hkdlyrllmk). Previous studies
of tomato leaf curl gemini virus show that the regulation of virus accumulation
appears to involve binding of amino acids 1-160 of the “replicating protein” of that
virus to leaf DNA and to other replication protein molecules during virus
replication. Analysis of this sequence showed that amino acids 1-163 of this
“replicating protein™ contain five Replikins, namely: (SEQ ID NO.: 13)

Kfrinaknyfltyph, (SEQ ID NO.: 14) knletpvnklfiricrefh, (SEQ ID NO.: 15)
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hpnigaaksstdvk, (SEQ ID NO.: 16) ksstdvkaymdkdgdvldh, and (SEQ ID NO.:

17) kasalnilrekapkdfvlgfh.

[0133] Table 2 shows that Replikin-containing proteins also are associated
frequently with redox functions, and protein synthesis or elongation, as well as
with cell replication. The association with metal-based redox functions, the
enrichment of the Replikin-containing glioma malignin concentration during
anacrobic replication, and the cytotoxicity of antimalignin at low concentrations
(picograms/cell) (Figure 4c-f), all suggest that the Replikins are related to central
respiratory survival functions, have been found less often subjected to the

mutations characteristic of non-Replikin amino acids.

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

100 amino acids was found to be present in the hemagglutinin proteins of almost
all of the individual strains of influenza viruses examined. The Replikin
sequences that were observed to occur in the hemagglutinin proteins of isolates of
each of the four prevalent strains of influenza virus, influenza B, HIN1, H2N2,
and H3N?, for each year that amino acid sequence data are available (1902-2001),

are shown in Tables 3, 4, 5 and 6, below.
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[0 PBS] Both the concegtration and type, i.e., composition of Replikins

observed, were found to relate to the occurrence of influenza pandemics and
epidemics. The concentration of Replikins in influenza viruses was examined by
visually scanning the hemagglutinin amino acid sequences published in the
National Library of Medicine “"PubMed" data base for influenza strains isolated

world wide from human and animal reservoirs year by year over the past century,

i.e., 1900 to 2001. These Replikin concentrations (number of Replikins per 100

amino acids, mean +/- SDD) were then plotted for each strain.

[0136] The concentration of Replikins was found to directly relate to the
occurrence of influenza pandemics and epidemics. The concentration of Replikins
found in influenza B hemagglutinin and influenza A strain, HINI, 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 § (H2N2, HIN2).
The data in Figure 8 also demonstrate an emerging new strain of influenza virus as

defined by its constituent Replikins (HI3N2(R)).

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

1918, 1957, and 1968, respectively, The data in Figures 7 and 8 show that at least
one Replikin per 100 amino acids is present in each of the influenza hemagglutinin
proteins of all isolates of the four common influenza viruses examined, suggesting
a function for Replikins in the maintenance of survival levels of replication. In the
1990s, during the decline of the H3N2 strain, there were no Replikins in many
isolates of H3N2, but a high concentration of new Replikins appeared in H3N2- -

isolates, which define the emergence of the HIN2(R) strain.
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Both the concentration and type, i.e., conposition of
Repli kins observed, were found to relate to the
occurrence of influenza pandem cs and epidenm cs. The
concentration of Replikins in influenza viruses was
exam ned by visually scanning the hemaggl utinin am no
aci d sequences published in the 5 hbtional Library of

:\/tsfgl Egvﬂ% de f Wﬂﬁﬁﬁﬁlg%nﬂaaﬁt) anl ma lﬁi ellr%\? o*}nr‘:1 S
28'8%“5’%5 o o @ﬁm@f&f?ﬁ%‘\%w#gww&#ﬁ}e colentration

g i ns ﬂe; 100 m no acids, nmean +/- SD) were then
fopelg overthe Yeass, 3t ﬂnglfmlepéeyc angfall 9elAng gy srdyperiod
of Replikins was found to directly relate to the
oof two teribirtyoyeatsn fThieriseeandfall éndonsisentiwish ithidmiowan waktieg and
concentration of Replikins found in influenza B

henrmiygl oftindividusliffidiizh VRO Siran iedainthantd B herh
in Figure 7, and the concentration of Replikins found

Lﬁ’%ﬁz‘t“%"' ¥ NG ARAT o |?1ﬂJI;Pgur & "?’Léd@“ﬁﬁﬁﬁ‘?é?w%h
H

Fﬁl i8Syt el doud }'E@"' B GoRlof Fpamt . We
B S S By b B 52

1918, 1957, and 1968, respectlvely. The data in
FPaulemics7 Eon axanplaoker theqandemicaddD18, yhepe therefbianka wirus
per 100 anmino acids is present in each of the

| sifdingdvN], veasshoknte be respisitileiaak tomdentratial ¢f tRSReplikins
the four common influenza viruses exam ned, suggesting

airf HINY istiepéiient?e BEdUit<AP1)? féiBe ?ﬁd@ﬁfé‘@ﬁ%?oﬁhg{e H2N2

survi val I evel s of replicafion. the 19905 uring

Reple&‘éa % F’ﬁg Er%"a&n“;}ﬁc’:@ol}% Iélélggﬁf a B%JD éﬁﬁfa‘?ioﬁ 81 Ehe Replikins in
R %éf'f‘ R Bmff ot P b B ﬁ%ﬁ%ﬂz@aﬁ and

strain,
was shown to be the cause of the pandemic, a peak concentration of the Replikins

in H3NZ occurred (P3). Third, in the years immediately following each of the
above three pandernics, 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
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 in 1976, both associated with influenza B
epidemics having the highest mortality. (Stuart-Harris, et al., Edward Arnold Ltd.

(1985). Fourth, a secondary peak concentration, which exceeded the primary peak
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(0138] Several properties of Replikin concentration

are seen in Figure 7 and Figure 8 to be common to al
four influenza virus strains. First, the concentration

is cyclic over the years, with a single cycle of rise
and fall occurripg over a _period 5 of two to thi rf’é’ﬁﬂ

y dagrease pheancerisationneccpied 1p yews alritash of thedhrop BPandeY i and
waxi ng and wani ng of individual influenza virus

s tthia secopdany peilowas accoynpheisd §ylao epidemianid years after the 1918
neur am ni dase cl assification. Second, peak Replikin

C QRAdMIE M hOAINQ Fegidedic’ yair (BE)) 2iphy ?éalﬁ aBiérithé 1957 pandemic in
preV| ously shown to be respon3| bl'e for a pandem c were

: hﬁe{nﬁé ?59{,@9 é’d R x% Yh&4Ad 1964 Pandemic

each 10 pahdem cs. For

exa for..t he,pan C 18, wher.e the | flue za
oIRER iﬁ’s*{% Bpifenfy &ﬁﬂ‘*@ﬁl Eﬁf‘éﬁm eyl L pterst o F
peak ,concentration of the Replikins in HIN

i §pesianHepliings way. trflestreeprery of Be sirpip. Eai?ﬁlaéwﬂ@ Qfreaglysfrain’s

where H2N2 energed and was shown to be responsible, a
pepécifoReplikin avncentration frenvRotly aieastoibe aspigtedwithdedines in
(P2); and for the pandem c of 1968, where H3N2 energed

fikinaacain@titn bhotesortiuth 6thesstrabis, fulgestiipdmpetition
eak concentration of the Replikins in 133N2 occurred

( %%E\Feey% fdrﬁg&i‘ﬁteﬁ’ €8h:3h, therB i A SpirchPovepi RAIERS Tor the

ove three pandernics, the Specific Replikin

gL S e %@@yhegoggg# Baksy 495 551 @ne)
7 & SppRes TinfecrRadal y AR fasfohEe s “E%dn@etﬁ?w%lws&swf

for which it was responsible, and is not a gene
prv8grinasbeguse fif wa%w&nhyl the caseofintiyenzal fr%rlgﬁls EP 1964, prior
of Repli kin concentration in influenza B repeatedly

oda vomawnsisetf infinemaasiageings. Hntthecate of diendaB,Replikki n
concentration in HINL, e.g., EB 1 in 1951 and 032 in

19d@veOlidn Bxbdelint Bkedh tdodcof Aftan285,But Beplikificefcentration
having the highest nortality. (Stuart-Harris, et at.

EChuBitld A Hddett 1995 aha%goe (Fi Fﬁ'gfﬁ) hThR caﬁﬁmea%m e RS

concentrdation, which excee primary peak

| B6H ARG REERPRSR SFHkA ORI AR DA Baation
peaked in 1978-1979 (Figure 7 ) together with the reappearance and prevalence of
the HI1N1 strain, and then peaked in 1996 coincident with an HIN1 epidemic.
(Figure 7). HIN1 Replikin concentration also declined between 1997 and 2000,
and the presence of HINT sirains decreased in isolates obtained duririg these
years. For H2ZN2 Replikins, recovery from a 35 year decline has not occurred
(Figure 8), and this correlates with the absence of H2N2 from recent isolates. For
H3N2, the Replikin concentration of many isolates fell to zero during the period

from 1996 to 2000, but other H3N2 isolates showed a significant, sharp increase in
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this secondary peak was acconpani ed by an epidemc: 15
years after the 1918 pandemic in an H N1 " epidem c'
year (El); eight years after. the 1957 pandemic in an
H2N2 “epidem c' year (E2); and occurred seven years
after the 1968 pandemic s in an H3N2 "epidemc' year

( E8plikin kenentatiam dEhy indeates tonerparpermiiodasulodralis pd 3102 c
Repli kins may reflect recovery of the strain. Fifth,
PRatch i9HeSafliodierédh Bs BI3N2pREi fic Replikin _
concentration frequently appear to be associated wth.
declines in Replikin concentration of one or both

ot her strains, suggesting conpetition between strains
f I sites., Sixth there.is an apparenj overal

+ 3 Bl o8 ot e, ol s ribes? S840
strain to decline over a period of 35 years (H2N2) to.
eeeRpwise inarease isrhseredbefommReplikét cansentrationgeaches a peak. This
ascribed to the influence of vaccines because it was
estepheizt indieds@ provasis thd odonfrienenifan Bpidemie, Wiidh barutO64,
prior to common use of influenza vaccines. In the

CegiRuftbntiyHvith B RegBikidissdki Kihis, tﬁ@ﬁgp«ﬁi'sa irfckédg? i\@ncentration

decline i's seen to occur after 1965, but Replildn

c PENTDeS . , >
(RPERRED A S 15 RFpEARE SEHIRRAC RS IR ol o
of influenza.13 in.recent case isolates. HLNL Replikin
cHHERAR £ F'Bf’?ordagﬁﬂeéjéwi n 1978-1979 (Figure 7) together

wi th the reappearance and preval ence of the H NI

strain, and then peaked in 1996 coincident wth an

HIN1 epidemc. (Figure 7). HLN1L Replikin

cfH48hECnuentlyn Rapkiin dendentretiorbiat the HAN2 (R steaimdo Ddflognza0

and the presence of HINL strains decreased in isolates
Obingd 13 GbredsingFiduhes.6199Y @6 2600) FThrdddiRilimgnbvisipeak increases
recovery froma 35 year decline has not occurred

({5 GYNE REDLKIASnd bt &P ik k& ®havé betuhia if BRATPI2 Bhsed
H2N2 f I H3N2

romrecent isolates. For , the Replikin

CBRFERIC 348 BlaPl) yhi i ol whRakS s el
SR e e e P R B 88 e o b
substrain of H3N2, which is designated herein as
Hepideriay was associated with excess mortality. (Ailing, et al., Am J,

- Epidemiol.,113(1):3043 (1981). The rapid ascent in concentration of the

H3N2(R) subspecies of the H3N2 Replikins in 1997-2000, therefore, statistically
represents an early warning of an approaching severe epidemic or pandemic. An
H3N2 epidemic occurred in Russia in 2000 (Figure 8, E4); and the CDC report of
December 2001 states that currently, H3N2 is the most frequently isolated strain of
influenza virus world wide. (Morbidity and Mortality Weekly Reports (MMWR),

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

[0141] In each case of influenza virus pandemic or epidemic new Replikins
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[0139] Figures 7 and 8 denonstrate that frequently, a

one to three year 5 stepwi se increase is observed

bef ore Replikin concentration reaches a peak. This

st epwi se i ncrease proceeds the occurrence of an

epi dem c, whjc occur conc ently with the Replikin
pesamergerhthere h SVl QLANE Of the B S 2 ghyen

a particular straln is a signal that particular strain

i hemmgghatinin inislgivan iselatgi datwhat degrea theeemangenst @€ pingwdteplikin
pandem c. 10 [0140] Currently, Replikin concentration

| repriasentBMidaRbnsveraisirankfer b iotiser whisd ot svinmpoaldsi ng
(Figure 8, 1997 to 2000) Three sim | ar previous peak

| Nk é@é@? { SHlrifid GRM duficture
have occurréﬁnln t he B P SHaBRId e l@@g g °

-based pandem c” of

ch oS-Gl e A L

Ea of these pandemc and _epi.dem cs was a soci ate
; u@;gggggs nmé Ve § ware conﬁﬂ;lt conserv
Epi dem ol ., 113% ()) 30-43 &3981 The rapid ascent in
c dretweeenr 191D @nd 3001, twhergas R6 Rrpliking spse pad went dusingibesame

Replikins in 1997-2000, therefore, statistically

I gietied ¢sinse roweal 4ffer sevenilngasfabsemea)p (Thealitappeprameand re-
epi dem ¢ or pandem c. An 20 143N2 epidem c occurred in

Rug:dr. ggﬁg@atéfdf%ﬂa&l&lar@e\ahkﬂ{ﬁmhﬁﬁc e£tSAf the®eplikins

Dece 001 states that currently, I's the nost

f d
B Syl o g
Center for Disease Control; 50(48):1084-68 (Dec.7,
2001). 25 [0141] In each case of influenza virus

pandem c or epidem.c new Replikins 68 energe., The
9168 1o cotesE EULI BRpIBAS s (0 RYPOKERRE-HELIN Rs P

in a given hemagglutinin in a given isolate. To what

d qupek essohistedrveitiythedd 1§ paudemiowrephotipresent igheweovesy E1 peak
mut ati ons versus transfer from another animal or avian

pastl 19838, whick 66niRins [10 ne@ Replidites Cona@ntly eatsenved Repliking,e

of the original Replikin structures
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,

H1N1 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.

Thus, analysis of the influenza virus hemagglutinin protein sequence for the
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5 is conserved, while at the sanme tine, new Replikins
energe. For exanple, in influenza virus B

~hemaggl utinin, five Replikins were constantly

conserved between 1919 and 2001, whereas 26 Replikins
came and went during the sane period (sone recurred
aptesenceemdrcahceperation afReplikins. prafdesti sreierbiidnennd

re- energence years |later of a particular Replikin

S phnteE etnitd) 8t whil g5 Bﬁ‘ﬁ%&t‘f&f‘ﬁﬂﬁ@mﬁ%&ﬁiﬁb forRitation,

anot her virus host pool rather Than through de novo
mutation. [0142] Tn the case of H N1 Replikins, the
two Replikins present in the Pl peak associated with

t 8 pandemni e not.present_in the recoyer I
AT oG a0 o RER i SRS o ThBAgRR ok By  ttal
Constant|ly conserved Replikins, 15 therefore, are the
be§26 Replikins idsntifietiithisstraini(Tatde 3} (tomfollowingiten Replikins are
conbi nati on. However, even recently appearing

Rpteiséntiin sveare dofiqeany Brighlae exattined SrohDY02e®1] Dverlapping
concentration frequently persist and increase further

f RepRkin3e4licht@Ré liBE sQardi®ly eL dhd Hislldiedatd %ol
a Egncentgéuati on péak sa% anyep?’%gﬁs{c, t hus provli dior%bpem

et ol PLAH DA AR T B ARG % " e
early 90, [ 7 [0143] The data in FI GURES 7
and Ské’zq'lﬁ'ﬁiﬁl:r&:[%ﬁgdﬁ‘%ct rel ati onship between the
presence and concentration of a particular Replikin in

i nf | ukshfanlkgik GSBQIDNGuEdes and the occurrence of

pandem cs and epi dem cs of influenza. 25 Thus,
anal ykihfariltgtktngidepif (SEEhHANG.A06) hemaggl utinin protein
sequence for the 69 presence and concentration of

Repl i kdkygekQSEQED NOPLEYi ctor of influenza pandemn cs
and/or eprdemcs, as well as a target for influenza

vacciﬁ&y%gﬁ,ﬁ}ﬁfg%qmrqd_q&ff] Conposition of Replikins
o n

in Strai uenza VimB: O a total 5 of 26

Repl i ki,ns 4 denti fi j i train (Table 3), the

foll o%kﬁégbgmeﬁ% @%ﬁ%ﬁ%#@i‘em in every

i nfluenza B Jsol am ned from 1902-2001.

Over | }E‘FQPNFYE‘A&%&‘%X%@@ ces are listed separately.

Lysines and histidines are in bold type to
hakaignepiwvvkktplklangtk (SEQ ID NO. 111)
hakaignepiwvktplklangtkyrppak (SEQ ID NO. 112)

hakaignepiwvktplklangtkyrppakilk (SEQ ID NO. 113)

[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 pandemie, and it appears
not to have an animal or avian reservoirs. (Stuart-Harris et al., Edward Amold

Ltd., London (1985)).
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denonstrat e honol ogy consistent with the "3-point
recognition.” kshfanik (SEQ ID NO. 104) 10 kshfanl kgtk
(SEQ I D NO. 105) kshfani kgtktrgkdcpk (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
haféd Aghlnfienza Hlﬂmﬁm cmﬁmnc Replikin
hakai gncpi wvkkt pl kl angtk (SEQ ID NO 111)

h&lspdveiitieipish (naOK/ DOV prestnt (SE@ry H1NQD. isdld for which
hakal gnepi wkt pl kl angt kyr ppakl | k (SEQ I D NO. 113) 20

( Qéﬁ%hﬁéaa!?é £nil3bRTbrd 1918 iviRhehd #Bin ARELS-ARAAA Saised the
be Cc

greater stability of the RepliKin structures

in.influenza B he hRi o YU & I .
et SR o B 200 RapERTERT D efiche il i amino
any. pandem c, and_ it appears .not.to have ani r
afFidh Prade prestat 4n thespmg posifign in @l@fﬂﬂ&ﬁﬂ;ﬁ-b@%ﬂ&gﬁ@d
Ltd., London (1985)). 25 70 (10146) I nfl uenza HINL
Rephtaigsenly anelpersistent Beplikin, HI1N1 appears to be more prolific than
"hp(v/i)tigecpkyv(r/k)(s/t)(t/a)k" is present in every
HitluengoBa tThefeqire @6 differesteRppdikinestruaniecsdn 2 yadrs en fH 1avb
1918, when the strain first appeared and caused the

PRRASELAYS diffelenyRalikind 1hQ00 RedQ9Pinfludail B isblates (Table 4).
I 1S

("(v/i)""indicates that the amno 5 acid v or

AT ERlsabd e n 8 SR R A ki B o epidemics
H b Lific th g L. B, ..
TRLPIEERE 55nt ) A SieTadBh itk oncetsr el Rl oo
on_HIN1 versus only 31 different Replikins in 100

y éBigsrest? andi8luenza B i sol ates (Table 4).

[0147] Influenza H2N2 Replikins: Influenza H2N2 was responsible for the
human pandemic of 1957. Three of the 20 Replikins identified in that strain for
1957 were conserved in each of the H2ZN2 isolates available for examination on
PubMed until 1995 (Table 5).
ha(k/qg/m)(d/n)ilekthngk (SEQ ID NO. 232)
ha(k/q/m){d/n)ilekthngkle(k/r) (SEQ ID NO. 233)
kgsnyp(v/i)ak(g/r)synntsgegmliiwg(v/i)h (SEQ ID No, 238)

[0148] However, in contrast to HIN1, only 13 additional Replikins have been
found in H2N2 beginning in 1961. This paucity of appearance of new Replikins
correlates with the decline in the concentration of the H2N2 Replikins and the

appearance of HZN2 in isolates over the years. (Figure 8).
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An increase in the nunber of new Replildn structures
occurs in years of epidemcs 10 (Tables 3, 4, 5 and 6)
and correlates with increased total Replikin
concentration (Figures 7 and 8). [0147] Influenza
H2N2 Repli kins: Influenza HZN2 was responsi bl e for the
hyoB4p] mafMetana B3R RéphikinsT Hhmened B8R0 wA ReRhiikieTor th
igentified in that strain for 15 1957 &Eﬁg goﬁ%eﬁvgd

I By : by | | It ! [.on
o B BBt 194 o P K Hindilch Apfurt i 1O6E RAhaRL
hak/ n)il ekthngk ;232 _

nafks B577 bt Rdnme @R 1€ 9Pl ebleDo ThS onky Repftgn structure
kgsnyp(v/i)ak(g/r)synntsgegm iiwg(v/i)h (SEQ | D No.

2 Fghich W!F‘)@dﬁa]%w, hedie/aMie/mratwdlGv/nenyHkowhigh 1 3
addi tional Replikins have been found in H2N2
bepbeaédiirst in 1098 knd Phisistqdabivgly 1998, aPiReanapaceof twelve new
Replikins correlates with the decline in the

C GIBNZ R éplikiny in Hhe tnltP199RMLTIROb) ddrRtBared With AR incree(xs'giin

appearance of H2N2 in isol ates over the years. gure

g oddidin i 654 ok 0 P BRRore
SR e JBBRL o B 00 SRS ke ot

ol y, Repl.ikin structure  which persisted for 22 years
Rebiat

e somes of these drolates, (Figuas 8); thiy Rugsgs(s B¢ amergence of
appeared first in 1977 and persisted through 1998. The
e e ngwnebsiodin FN2(B)Y.new H3N2 Replikins in the md
1990s (Table 6) correlates with the increase in
Repli kin concentration at the same tine (Figure 8),
and with the prevalence of the H3N2 strain in recent

R e AR DRRREREE 1 ey

t Bbriel Y 9BthS irlc s EABHRENERioR of Replikins in influenza virus, which is
due to the reappearance of at least one Replikin from one to 59 years after its
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.

[0151] It has been believed that changes in the activity of different influenza
strains are related to sequence changes in influenza hemagglutinins, which in tumn
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

changes are so great that genetic reassortment is postulated to occur between the
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10 the new substrain H3N2(R). [0150] Figures 1 and 2
show that influenza epidem cs and pandem cs correl ate
with the increased concentration of Replikins in

i nfluenza virus, which is due to the reappearance of
at_ least _one Replikin fromone to 59 years after ifs

1 Kirgses of human %@FO%F%?H o5ty Eér%& the prgsent &mawssﬁﬁ&rtéﬂi the
an emergence of new strain- specific Replikin

c ohpgsiin aeshvity(of ififerentinfiyenza gicaing sethenthRebding related to non-
concentration by repetition of individual Replikins
Wepdtific fqaertglchanipes 2t base ppa, r Relatelto tidfitieaded concentration
i nfluenza virus, but is seen in other organisnms. 20

[ 8¢ stdintshe d?‘%?g?“@ﬁidi SRS : E@c 1HBAGE i the répheation

activity o ] ent influ ﬁtralnls are rel ated
| AR R HIRBRE W o B PR g e g
e SO B B R A e 0k e

series of point nmutations in the hemaggl utinin
mdhetutamservation, ptomeeiig seseryous, angd resppeavane Thealapsshow that
changes are so great that genetic reassortnent is

p eieet eplidiingic-rélated dmreash ¢ Repglikin benceration iy sesduef tohheran

and non- human hosts. First, the present data suggests

t Baplidaifn of BASER: REDIAGHS pet h&mlﬁ’%%ldﬁﬁiﬁ,%lﬂ i die'th keREghearance

strains, rather than being re ed to non- specific

" BRURBGE oFCROAAIn oBontBO o0 uep SOTEASERENT Wi ns

and strain-specifjc.increases . .in the replicatjon 5 .

- dsRpeatino, 1S indhy Ahsiains Onfs, cyrespetBeics of Re slrin-Gegifi
exanmi_ned for a possible _insight into which sequence .

c Renbikin camposgitians Fables 3rQ) Thps theripgrease i REPIRAP CANGERration
due to conservation, storage in reservoirs, and

r anthpduflizmeeB ¢phdendes of E¥dwand 1877 arcinot agsodietwid ovittethat ed
increase in Replikin concentration is not due to the
dypletgente GMnes? Replildh cop&didrskn tise year ofhrrgigeniic Mitonly with
but is due to the reappearance 10 of at |east one

ReR) ﬂe?ﬂéaféﬂw SER PN E6:APRsHidR vilch RadbSppk SRl $n plevRis years

its i'sappearance, plus in the A strains only, the

CHRLIBOGSedld FRISS) hUoRRE i fhe A strains, in addition to the

reappearance of previously disappeared virus Replikins, new compositions appear
(¢.g. in HINI in the year of the epidemic of 1996, in addition to the reappearance of
6 carlier Replikins, 10 new compositions emerged). Since the A strains only, not
influenza B, have access to non-human animal and avian reservoirs, totally new
compositions probably derive from non-human host reservoirs rather than from
mutations of existing human Replikins which appear to bear no 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

panﬁemics have been produced by the three A strains only, but not by the B strain,
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Repli kin conpositions (' Tables 3-6). Thus the increase
in Replikin concentration in the influenza B

epi dem,cs of 1951 and 1977 are not associated with the
enmer gence of new Replikin conmpositions in the year of
the epidemic but only with is the reappearance of
Regpthinkayralsodrepofinctiomst the abihthafdhebpaan Adstiamsie eaceyesiew
years then di sappeared (Table 3). In contrast, for

t Replikis tdrapdtitionsFrainl dbri-hemah Oirillteservairppear ance of
previ ously di sappeared virus Replikins, new
conpositions appear (e.g. in It1N in the year of the
epi dem ¢ of 1996 in additi on to the reappearance of

6 j i, Kins co ositio energed
0331 $cihe Reiin) R shPoA S oo BRSO eat st ey g ot
access to non-human_api mal and _avi an reservoirs,
tsppireaied o dateddables -0 ditbepRenlikins disrppeay dromh g to up to 81
non- human host reservoirs rather than from nutations
oyeags; wdien the identival Reglikink seqpendei redppemse KeyReplikink'mod '
resenbl ance to the new conpositions other than the

bfinG abiig dndehesiaseietwaen bt are @6RMNddl dufing thelepkast
2-5). The nore prolific nature of HI NT conpared with

: rofiie b fartiéflc Kotk "%‘3‘ @%E‘? YW R TEHIAICE: e
(o L BieR ot 4 S iehelin hudfe el shiRin g0

fr m non- hunan viral. rvoirs. [0152] Sonme Repli ki ns
ﬁgﬁwlﬁ*ﬁeﬂmogﬁi Npedswellipstop Hisrearpeatiee oot 5

reappeared to date (Tables 3-6). O her Replikins

didsnifsabBeplikinmafion an absenpe.t Degpite thyesmazked wpdacenieat or

identical Replikin sequence reappears. Key

Reubpliitutiom adtivitgd other amiio@idadodsinside dhd Repliihastesture and

. between them are conserved during the constant

PORSBOR &n BHe rBRIOE ufelﬂeﬁ{agmmd@eaﬁexﬁs@ inflRAYa ReFikin hi%ﬁdmc
shown in Tables 23-6for the | ow ng strain- speC|

B0 e et AB AL add e, Pﬂﬂlkqﬁ%ﬁ‘%ﬁ%?ﬂﬁ? siof s O

eSO R thecH Pl Bt R pra OB S o Bl @ sz

ID NO. 135) constant between 1918 and 2000, in the H3N2 Replikin
"hed(g/q) (g, Onekwdlf(vA)er(s/t)k" (SEQ ID NO. 277) constant between 1975 and
1998 and in the H3N2
Replikin"han(s/e)(e/q)g(ts)s(q/y)aad(Uaksta(a/n)a/d(e/2) /) )k, (Uv)n(/s)
vi(e/c)k” (SEQ ID NO. 276) which first appeared in 1975, disappeared for 25
years, and then reappeared in 2000, While many amino acids were substituted, the
basic Replikin structure of 2 Lysines, 6 to 10 residues apart, one histidine, 2
minimum of 6% lysine in not more than approximately 50 amino acids, was

conserved.
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substitution activity of other am no acids both inside
the Replikin structure and outside it in the rest of
t he henmaggl utini n sequences, influenza Replikin
histidine (h) appears never to be, and lysine (k) is

g}?i{ 0 lg?q?q%%gl s%)l(:gt%lngg w%]:.lldt rlgolt%er%l?u &%ri:%?srls\{gx{cle% th%rsg
Repllkln hp(v/i)tigecpkyv(r/k)(s/t)(t/a)k," &h ID
NELINIZE Eﬂﬁ%Raphklm;m w1902 te 200 Daoofluénza e pemgstence
Replikin "hcd(g/q)f(q,r)nekwdl f(v/i)er(s/t)k" (SEQ ID
N@f 18 Réplilin sahdiies,arir Weereapibatanadih 1 S03BT ad9d 9 il BmiehReplikin

/0
/F‘Fcf( RSN E L=

9
£ SpAssipcd Higedld ag%@?ﬁ%ﬂ?f@@%@%@?%% ?%ﬂ%%fo]ﬁ%t\ﬂ%ﬂ%@%ﬂfym
am no aci.ds were suybstitute sic Re
s ke Rephidn 5?91@%9%5%91%@ ﬁ@m@ ‘ﬁ
histidine, a mninmmof 6%Iysine in not rmre than
appthaps bawndity nadeigrcids, andi lstidinessperbapshomd i respiratory redox
[0153] Totally random substitution would not permt
t lafxyiedss IThi emeBaiéms bich cofrbllthisnenb&XaticRepé akpresnt nor
from 1902 to 2001 in influenza B the persistence of
1QnBsfid ki n structures, nor the reappearance in 1993
of a 1919 18mer Replikin after an absence of 74

years. Rather than a randomtype of substitution, the
5 constancy suggests an orderly controll ed process, or

T

per haps bound tqQ nucleic acids, gg hi sti di nes,
p &9}}"&5 Whethes RepBlinastyeiugscyy cqnsgyed op #ﬁﬂ%‘“ tojcxtensive

mechani sns whi ch control thi S conservat ion are at )

p nefsieal mutativonvasexatindUNSERVATE G [OFteRER LN of various

STRUCTURES
isolates of foot and mouth disease virus (FMDV), where mutations in protems of
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.
[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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[ 0154] Whether Replikin structures are conserved or

are subject to extensive natural nutation was

exam ned by scanning the protein sequences of various

i solates of foot and mouth disease virus (FlvliDV),

where nutations in proteins of 15 these viruses have

b @l 6lefdr edamploeint thel pratein &R 1dd MVctgpta@eﬂ:e Kaphkm SEQ ID
sequences of FMDV isol ates were visually exam ned for

t MO PR PYakEapik> Doidfotidto RndonkévEER 78% Bf e @36 asatef

the conponent Repl.ikin am no acid residues observed

friedih Pabiled, AR dRino2Rid WasBind R HiElonk 98 RShaRidual

SU ect to extensive substitution overtl me asS OcCcurs

rin Q.ac o MM C )
ca%eﬁ LB BRREE %%%3%%&% IR HBe b g o0.7%: val,
little or nat at that_is the Repllkln structure
i 91S5hsda, \?aé%msm[%ﬂ%a Al oS Aeand 183, 88:4%-hEhphighagts of
VTl of FMDV type O, the Replikin (SEQID NO: 3
" lobmpervation kliggesis strociml and fimctionsd stabidity ofthg B&pbkntstrecture
236 isolates reported in PubMed, and each am no acid
Wafd prividés ondtmt Capae fotatkaimientndi vi dual i sol ates as
follows: his, 95.6% Ilys, 91.8% gln 92.3% I|ys,
84.1% ile, 90.7% Val, 5 91.8% ala, 97.3% pro,
96.2% ala, 75.4% and lys, 88.4% The hi gh rate of

s Q‘g”f’ﬂ@m‘ﬂ%ﬁy gg?égfm%tﬁ:}v St ' %lf u?u(—lzl ﬁlgfc&rl% 150&%&3 of HIV
%tarSt HeptkGirosiod 2t | SROMENDE D Hedukbaan (ﬁei‘rm 6

of 11EV to for its Replikins, such as (SEQ ID NO. :

" Ktyleykespk” inHIY Sivor il[andldiSECBljD NQ/2)l “kawpegheeh? in e
Type 1 and (SEQ ID NO.: 7) "kcwncgkegh” in HV Type 2

( 2qiMhkde 2).. Fitdher keampieaoPieqaerat congprention wee fiemdadn e HTV tat
were found in the 1.11V tat proteins, such as (SEQ ID

|\|9tot31ﬁ§- Shch ALISECKITK K. 96 B3 hidckqkbiRisgbrkid TWhéeih the key

| ysi ne and hi st ai di ne am no acids are conserved. (Se€

ngli serve Q&%ﬁ; n%“fsmtl-%glc&és)?a @E‘é%‘aﬁ%ervauon

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

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

[0159] Similarly, conservation was observed in trans-activator (Tat) proteins
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wheat, such'as in wheat ubiguitin activating enzyne E
(SEQ I D NOs. 614-616). The Replikins in wheat even
provided a reliable target for stinulation of plant
grom h as described within. O her exanpl es of
conservation are seen in the 20 constant ence of
malt 15§ HGS qfﬁfyué@@%w@caweﬂmtewg Pfcﬁélﬁ’l&i'% &Pgfens
tissue culture of glioma cells, and by the constancy
ofregaftdtingilentivirfal trénscgpliomel iRsp brdtéins fromecespary wampgrents i the
anti body isol ated by i munoadsorption from 8,090 hunman

S ¢¥f@.cydlOHT all ifowe 1entivikdsks, sudfidsahe hameh AGinanddigiency viruses
Figure 5 and U. S. Patent 6,242,578 Bl). 25 [0159]

Siefardrart - i ' sndi -
o (P T kic £ ARG opllblo SRYER ot by binding 1 e s
Tat,.(trans-activator [ re early.. i ndi-

AT Pospagin shivtse (EARD VAR eRpieaf8ia bt Fcton
proteins are necessary conponents in th life cycle,
ofinigiption anfer alongation %&Wﬂﬁywm GRRfpt replicate without
i mmunodefi ci ency viruses HV). Tat is a

t tatnbuwtthe¢liconiedl basig of drisohas wiknowa tin gl BI fat peteiinng

to the trans 5 activating response sequence (TAR) RNA
elseqieAte fO6 b 1102 rexidiies.ans hiivefoinada Replikin ahdt dnasassited with
el ongation fromthe LTR pronoter. H 'V cannot replicate

\M + * i [ .
S eplic}thin in er o nfiallT R whiRd bid ShaienbSof W Iepikin s
1Q ' - »hay, b I i :

2o Bl EEIEH Rk~ ey, O Tt DK AAIES phchent in every

T ] no._aci g seguence of . this .Replikin is 10 .

" REN G SRt i o R gt SutEPleed ffnleRtd sshovn in
Riteil ikinis present in every HV tat protein. Some

t diablerf, by alfemnats amino acigs (insmall sizefanis iined Yp belgwdihemest

in Table 8, by alternate am no acids (in small size

f direqeettiandab agid (Edbde7), be papsantagerod oasdrvaiimior theipdedominant
(Table 7), the percentage of conservation for the

P IReplikinrabkvcigRR@Elei Sy k™)) CThsE gitistihdiony Bavekdppeardh igramost of
substituti ons have appeared for nost of 15 the

| R MR a1 AR MowdIRPaNSkey lyBRe KAY hisk8ink anditflacids

hi'stidi n;a_ am no aci dIS' wi thin the Replikin sequence,
10t Bt Bk B e, ShiSn T iR K Eopcerved

el ere in other _amno,. .. . .
I%S%n the sequence:; whﬁe SlB)Stltutans are-common elsewhere in other amino

acids, both within and outside the Replikin, none occurs on these key histidine

amino acids.

[0160] As shown in Table 7, 1t 1s 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

“extra" in that it is not essential for the Replikin formation, are both substituted
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acids, both within and outside the Replikin, none
occurs on these key histidine amno acids. 20 [0160]
As shown in Table 7, it is not the case that |ysines
are not substituted in the tat protei.n amno acid
sequence. Fromthe left side of the table, the very

 f iffequentlys iHrsvevar. the3rdndthdind Séh hysingh od itrepprsdigidineein

but outside the Replikin sequence, and the second

| patentheds) whivhttbyetise getancthe Replikia stricuie pleidever, substitutad,
"extra" in that it is not essential for the Replikin

f OnER{th@R ke aildddid Sudbstdel BfeSlb0% dorfsESBHCAL b¥served in the
However, the 3rd, 4th and 5th |ysines, and the one

hi.sti @di.ne, i es, ' t her .
el o a5 REDERES ok iR ou o et i
these key am no aci d sequences are 100% conserved. As
o BRlBFtiwesbatition aid selesye RapEshsRiuEER SR04 g4e to chace,
Repli ki ns, random substitution would not permt this 5
sel ective substitution and sel ective non-substitution
to occur due to chance. 78 Table 7 % Replikin
CONSERVATI ON of each constituent amno acid in the
first 117 different isolates of H'V tat protein as
reported in PubMed: 38 100 57 86100 100 6676 100 99
5749 100 94 100 97 98 85 97 99 100 100 100%

Nei ghboring Anino acids [ tat Replikin |l k (C s vy
[(h) (c) 1 v (c) fak(k g(l)gisygl(r) (k
(k) below are the ami no acid substitutions observed
for each amno acid above: h cf gi I bt aal ynh
gr wlli hgv yssilinr s
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30

33

i smssrn va f p g [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’" nmaneuver
of am no acid substitution crested to avoid anti body
and other "attack.' These _defense' functions,
al t hough al so essential, cah#®d¢7 conpete’ with the
virus survival function of HV replication. 35 [0162]
Fu% Raplikim CONSERYATION obeach voustitnent; smpigocsid in the first 117
i sdifférent ishlakiy of IV tat prétejn ild(l'repgrlsdémPabMddcf nc g keg h"
(SEQ ID NO. 5) or "kvylawpabk" (SEQ | D NO

%e ? STatfde" KB #é gkB Ghs7 4 SEQ‘“F B |\|o""D 73 % & A %? T)me ‘°2 Voo

BBILOB/S high rate of conservation observed in FNVD

l'i Kins ts that conservation al

observeg t he Repllfqn%gl i nfluenza Replikins is

| ty of | Repl.i ki Thi t
Takde) SBEIBA(OdNSL 4T Gark 100} Gbl D¢ & 130 Y & o 450

destruction, for exanple by using specific Replikins
subklowsafecthe anfiho acidanbiihifions obicrveddiociends amino acid above:
illustrated for the glioma 5 Replikin, or stimulation.
[Oi,64]c $imlargyi asipnovided an exaﬂpllvgs i qund in

e,ﬁ pi ncludi ng inflyenga viguses, yFMDV, and HIV,
vvh re higgh ratesg of coqlse,rnvatlpn in Replikins suggest
thdt coRservati og is aggeperal property of viral
Regl i ki ns and thus meki g

Y

e -

[0161] The conservation of the B.eplikin structure suggests that the Replikin
structure has a specific survival function for the HIV virus which must be
preserved and conserved, and canmot 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.

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

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

[0163] The high rate of conservation observed in FMVD and HIV Replikins
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10 Replikins a constant and reliable target for
destruction or stinulation, conservation of Replikin
structures occurs in plants. For exanple, in wheat
plants, Replikins are conserved and provide a

reliable target for stinulation. Exanples of conserved
Reyggekts thmt consatvation plsaobservid inuhe Repliking ofdnflweyze Replikdns is
E i ncl ude: E3 hkdrltkkvvdi arevakvdvpeyrrh (SEQ | D NO.

g)aneril Ve Repliiag. Ptk yeiepsstion maREshérh aNGhstant
hker| dr kvvdvar evaknmevpsyrrh (SEQ I D NO. 616)

_ [Qﬂ@@h bﬁ#ﬁg@’ Fl Geétﬁﬁﬁ&ﬁtfﬁﬁﬁkafn% hﬁn% HecificRdpiilins

protein, Inin 1 qui

act [ vat| ngoen w%] 3P°°é?ﬁ5ﬁ8ﬁ§t§¥¥affg(f%ﬂ§?§ .V tat

vvlth an * ) adj acent to the Replikin variant forns |n
wRepkikimrgtimulaionet i vati ng enzyme E are common. The
key k and h amino acids that formthe Replikin
structure, however, do not vary whereas the
“unessential' k that is only 5 amno acids (fromthe

f [0194] BingilurkyD s profided in Exadipdes! folmd Rdvirudes inbILEmEEPL ! KI N
ANTI BODI ES 0166] An anti-Replikin antibody is an

age v1ﬂﬂ@ﬁ ™MD ubpor : Re‘ﬁ? Eﬁ%ﬂc s 8f\dnservation ilﬁ'lfépltluns

ant | ass unity.

[.i kin antibod onse uantii.f i ed

btuagﬁﬁﬁﬁaégaa%eﬂ%as Sbenci ARG o e S aﬂﬁt“%

i ymobi i zed rral in (see thods in U S Patent

#Beplifgnssy ganstanf, and M&HS“&P’E&?HWW SrstEpdation; ¢opseryation
ant| body by admi nistration to rabbits of the
s phReplikin staustwresaceyfs intplants - Fasrexpuople tewbdab plantseRepifdns
was derived from nmalignin, absent carbohydrate or
otmRebngsoddamd ﬁiaﬂdeatﬂtﬂbleﬁh@t for gixnolatiby. ERahplebhbfconserved
peptide alone is an epitope, that is, provides a

SRfeﬁhlﬁhfﬁtwl%%l%nfs%tc}tﬁm?adt uﬂz?m@ﬁﬁmae: (Figure
he 16-mer peptide produced both IgMand IgG forns

h | f d
ggalt ncreas ‘HR@’% c%kﬁgtét rat(gﬁwbl' ta,qﬂy vas Tound to

E2 hkerldrkvvdvarevakvevpsyorh (SEQ ID NO. 615)

El hkerldrkvvdvarevakmevpsyrrh (SEQ ID NO. 616)

L * k% %

[0165] Similarly to conservation found in the HIV tat protein, the Replikin in
the wheat ubiquitin activating enzyme E is conserved. As with the HTV tat
protein, substitutions of amino .acids (designated with an “**) adjacent to the
Replikin variant forms in wheat ubiquitin activating enzyme E are common. The
_key k and h amino acids that form the Replikin stracture, 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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23

serumin 37%of 79 cases in the U S. and Asia of
hepatitis B and C, early, in the first five years of

i nfection, |ong before the usual observance of |iver
cancer, which devel ops about fifteen to twenty-five
years after infecti t 5 infectious
hepatitis and ILA/fdﬁiggﬁﬁﬁﬁﬁiﬁﬁpéﬁgggbﬂ%% cells may be
one formof safe haven for the virus: prolonging cell
| (01564 ich ansicRetilikin sitibady éaAancantibady sgingt aRephlen. Dt ps anti-
remai ns i naccessible to anti-viral treatnent. [0167]
BaepUkin adbbdisilseéipport epRiinl dldss naitg.t AmahtiiReplikinantibody
i mmune systemto 20 produce antibodi es having a

C ¥&s§sbﬂgq Has %iéé antilEPbY HAmMYAG4IsBST0R 36 %lﬁ@nﬁﬂl?.lignin

par Iﬁu ar 1nflfuenza virus RepliKkin or group o
Repl. ki ns .
Do R ARREBIEE phehf (REMeBBP RS BhER A 6.0, The

particular . sfrain of jnflue st. liikely to cause

b Abuerrast Braructiont gniwalipnin nibody eadowpistration § rabhyf of the
emerging strain or re-energing strain For exanple,
asyhtheiicversion bfthed 6iméx nﬁ@ﬂga psuscanencags derivedhiremi no
aci d sequence on a yearly or bi-yearly basis, 81

P rmenligales; abiehecatbolnira: er othef gtbups) hboestablishedmigomously that this
specifically targeted influenza vaccine for that

Y &htidd dlohcis 4R EpiieieO Mt ishprovides A saiffitient basidiby tH1€ immune
conducted on a region-by-region basis or at any

desir ._ friqach < : . .
di erﬁ%n(?‘lﬁ%% £Er§u%hgh§ﬁ%dﬁ§6\/\%ic %bgggélg!eﬁ%el ecftméméls of the
and, cifically.targeted 5.vacci nes f ch.reqi -

C HRBORE A riaiabin SAAREF tek HRh P dperblsef B Pyl in
vacci ne formul ati ons are_changed tgﬁce_éegrl %(lcat .

i emimh i 3780 af 79 vuses e E58 andaAsimgihepgting Bapd C, early, in the
formul ati ons are based on serol ogical 10 evi dence of

t Hstiinat yearsraf enfectiore ovgchefern dlee esual olfservanceofilivien sancer,

strain in a given region of the world. However, prior

t avhitie dprebspe Aboutrtifeseh it® tvéntpfie e lyass bfieninfiotion. Relevant to both
correlation of influenza virus strain specific amno

A ekiRag HEEts G RTP Snfeblidhs, RESHRIACRIIS aly BE lore ek of safe
epl dem cs ‘or pandem cs.

haven for the virus: prolonging cell life and avoiding virus eviction, so that the

virus remains inaccessible to anti-viral treatment.

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

" produce antibodies having a cytotoxic effect, peptide vaccines based on the

particular influenza virus Replikin or group of Repliking observed to be most
concentrated over a given time period provide protection against the particular
strain of influenza most likely to cause an outbreak in a given influenza season.,
e.g., an emerging strain or re-emerging strain For example, analysis of the

influenza virus hemagglutinin amino acid sequence on a yeazly or bi-yearly basis,
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15 [0169] The observations of specific Replikins and
their concentration in influenza virus proteins
provides the first specific quantitative early

chem cal correlates of influenza pandem cs and

epi dem cs and provides for production and tinely
a@ndvidestdata which afe ysaful informulatiog anpscificdllydargdted influenza
specifically to treat the preval ent energing or

I @aeding fir flgat Fearalris ahdéritbbd SAE uckhi dhblysis Inay tedontlGdteddn a
region of the 20 world. By analyzing the protein

SRHIEAE9tpfbn b G P lieokiol Fuftpciod! B i tafhs nfeffing in

emaggl utimnin protein seyuen
priesence. concentragion d/ qr opservati o
RiFR s B D the ooV e Acfiefd S e Rediv rgeted.,
be predicted. Furthernore, the severity of such
oyaesissder eachiregon eantbe fogpulgted. sj gnificantly | essened
by adm ni stering an influenza peptide vacci ne based on
the 25 Replikin sequences found to be nost abundant or
shown to be on the rise in virus 82 isolates over a

gIMBDUENTA peri od, such as about one to about three
years. [0170] An influenza peptide vaccine of the

| d”] [mp( | 1 -
sgtyqﬁ{es ce or ﬁa@%%lﬁﬁgglagbd ur §| | % (lt)‘?i °Ez§’gﬁ¥<%em‘ema“°“ﬂ
S C observed,in. influenza viryus strains. .

B N0 RS deling Tt s e o Sz
sequence(s) shown to be increasing.in concentration,
ofErdencet g most purrenf nrepapdersges of 18 uenza virys stidin ipa given
that period of time. However, a vaccine may include a
c srgEen ofthe mopld; Howeyes pricetodhe presend ivention therehastbean no
new Replikin(s) peptide or may be based on new
Remirélitfion pEpflichea strosistrae specifiveaniiap lacidi saqudhep eldngdesith
can be synthesized by any method, including cheni cal

S yEhRakS ofinfluérd epidemadilor gandentigs Nnol ogy, and may
i ncl ude non-Replikin sequences, although vaccines

based on peptides containing only Replikn sequences
are preferred Preferably, vaccine conpositions of the

'CEZYI;%I% :1‘8:2 H@%'eg‘f%ﬁﬁgﬁn%@igﬁ‘eiﬁc %2&3{ § %J &%farlclo}{cen?r% SI? }nab Scnza
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
world, By analyzing the protein sequences of isolates of strains of influenza virus,
such as the hemagglutinin protein sequence, for the presence, concentration and/or
conservation of Replikins, influenza virus pandemics and epidemics can be
predicted. Furthermore, the severity of such outbreaks of influenza can be
significantly lessened by administering an influenza peptide vaccine based on the

Replikin sequences found to be most abundant or shown to be on the rise in virus .
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[0171] The influenza vaccines of the present invention
can be adm ni stered alone or in conbination with
antiviral drugs, such as gancyclovir; interferon;
interleukin; M inhibitors, such as, anantadine
r| nt adi ne; , neur am ni dase i nhj bltors suc

S9¥er /gl BN BRHa, puch 28 abolone fiabout thrgygars,
MAth conmbi nations of antiviral 20 drugs. REPLIKIN
DECOYS I N MALARI A [0172] Analysis of the primary
structure of a Plasnodiumfarci parummalaria antigen
| pOER0} Ardibfladrerapeptidovaceins of firdaventidh aiayintélndaa tingle
paraS|tophorous vacuole 83 revealed that this

I ﬁﬁgpdae‘ge% éiif:éa méll.fdé% platafify mlﬁkﬁﬁseﬂu&ﬁ&@us

vvever there are several

gg%g%q“@%@gg%%ﬁn L8O BRERYAY Ofe BlorigBSRbA @%agea on

C|parumand In |rus I SO

For snDdl m.f al cLparutn cont.ai ns_sever
Kool et iowecl S e T o opratiah OYeg 8

decoys These decoy structures contain an abundance of

I y:gnwé and eansenyed forial ieastibat neried iof Simed Flawaver @i iageingmay

Replikin structures. Specifically, these decoys

C dundladen eonsyrved RiepliisinGepidde(<) in esmbinatiom pithta riew Replikin(s)

overlapping fashion, simlar to the true malaria

I PN SlSmPpbe bdskd aﬂhehlmetpudm";fephas bedjwences] Thé Replikin
believed that the decoy structure maximzes the

gﬁﬁnﬁ@e&cﬁﬁ 8k siinadiiel ;]Hgaingﬁ:‘.léﬁo@?ﬁdlﬁlﬁﬂg’ cﬂémxemeﬁméﬁs or

l'atively |ess inportant

S SR8 B, R 49 LT iedonSeptalfeopRle fhongn

present in Repllkjn struc ur as Re I 'ikins

P waprines ibod o pOAASS CQEmE DY BEPDUn FRauERLes e Preferted.
destruction of the trypanosone For exanple, an

i Rreferably, ancdinoeympasiticns of ﬂ@dn‘?mowlﬂicﬂonﬁep# pharmaceutically
structures, mght attach to the Replikin decoy
Stawq:ttablecarﬂiﬁrﬂummgmahe true Replikin structure
remai ns untouched. [0173] Therefore, anti-Replikin
treatment of mmlaria requires two phases (dual
treatnment): i) prelimnary treatnment with proteol ytic

YRS fudilz§ W&l di%f the present invention can be administered alone

-or in combination with antiviral drugs, such as gancyclovir; interferon; interlenkin;

M2 inhibitors, such as, amantadine, imantadine; neuraminidase inhibitors, such as
zanamivir and oseltamivir; and the like, as well as with combinations of antiviral

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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Repli ki n decoys, pernmitting "safe passage' of the
specific anti-Replikin treatnment; 20 and ii) attacking
mal aria Replikins either with specific antibodies or

by cellular immunity engendered by synthetic nalaria
Replikin vaccines or by organic neans targeting the
mitveled thes phis Rrgavisng IikQEFEnR dusANE avfERhdpRhscuCReplikins
REPLI KTN STRUCTURES [0174] Another difference seen in

P(Bzbiog). Howeder) thakue scvenl diffeenesd bérapat ihkiobfervatfon of
i ndi vidual Replikin structures within a single

PRbRifs i Plakhodia Rlpafidf 8hd Sflueilal VirdsLdIE 2For thiile,

Repetition may occur by (a) sharing ysine resi dut

5 [ K] b), by..r.epet.ition.of .

EEEUR B bt ot e B an R oo e as
Likin sequgnge. [0175] A third significant .

?ﬁﬁ?@h‘éﬂ deroyes wLasTe Aeqayiskuptugss coriain asabymdanceof lysine

i nfluenza virus isolates and Pl asnodi umfal ci parumis

arasidues dublaek thedpstidinerequirgl ¢ER4plikimstaictures. Spesifically, these

t hroughout nml arial proteins, e.g., there are nine

odexdys pontaig ey lykineso tonl (t Reid0&: Maitie ofelBpaROfdies sthilar

SEQ I D NO 393 8geplikin conpeg??gtign_= 53.1/100 :

afg 1he trde infhidria @ %Y%ﬁih%ﬁﬂhi&&lilgifeﬁﬁid'ﬁbé?slt idbeliBfedthat the

am no acids of S ID NO. 467 (Re I'n concentration

= O -AC f, t-hese .gver.l appi n

L T e b R R e R Y
15 and.,schizonts. In contrast, influenza virus ) )
RRsY Wil B e elaely e ABRORFH SRR contARIng s isipes, -
and the maxi mum Replikin concentration is_ about o
7ths Replikindeaceysa sather thanbhinding toyhistiding, whish ixpressat indRenlikin
gem ni virus, which was al so observed to have
osteudhappiucly aiRBpplikinnim rhssratory gnzamoas; which/cbald resdlnia
acids. 20 [0176] This mechanismof lysine multiples is
allestrusi@ilof the tryparideemhe K PaiSexainpld A6 $hconith® hetitbdySwith as
in gastric cancer transform ng protein,

Pt a0 R ey GBR a1 AR Reb iRl At

( Isel;%nlg %e'\%e ﬁgahkm structure remains untouched.

[0173] Therefore, anti-Replikin treatinent 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;
and 11) attacking malaria Replikins either with specific antibodies or by cellular
Immunity engendered by s;yntheﬁc malaria Replikin vaccines or by organic means

targeting the malaria Replikins,
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85 [0177] The relationship of higher Replikin
concentration to rapid replication is also confirned

by analysis of HV isolates. It was found that the
slowgrowing lowtiter strain of H'V (NSI, "Bru,
whi ch is preval ent HIV

O YA Hip Y BRLp eI R LSS RAARES,
100 am no 5 acids, whereas t he rapl dl y-growi ng hi gh

t i[O 174] sinottien differeticy s¢eB in, Plasnidiym fciparunsis afrequantanpetition
in late stage HV infection) has a Replikin

C Qff¢iNidadl Replikin strubtutek/witldn 4 singRairbickd, Mehigtewasd At observed
am no acid resi dues [0178] The high concentration of

gﬁ?%%ﬁ?é%gc congl:?(ient a'%&‘i ﬁ%ﬁﬁ’dhﬁh
ol el anﬁ&bi;'?x SRS oo B 4 R Bl yiin

prow des ap.opportunity for the organismto flood and
c gnpihseReMikin FAYARSsyst em of its host and thereby
maxi m ze the chance that the wong anti body will be
made and perpetuated, |eaving key nalaria antigens
unharmed. 15 [0179] As in the case of influenza virus,
f §01 7] 01ixd, sighefdand diffepance betwebn Replildn strttoees Kbpdrvéd in
structure(s) found in the malaria organi smcan provide

'i?ﬂﬁén%& Vini€isoBR3 RAd PlasRiaNaD fal diflarddé 8mArk&PéVerRpping of
aria. Vaccination against malaria can be achieved

ik e A L
SR i S

for passive immunity or nalaria_ _detectjon 86, (0180]
Tapneengrafenvi2dd41Q) qm@p agis); é%iapvwaagw&ﬁt m the 41
fal ci parum Repli kin sequences. It should be noted

t atino heids bf SEQIID MOt 467@eplikio concantmiivr =S6.6 0G anisncids).
i sol ates of the organism may contain other Replikin
StRdth bEftRse overlapping Replikin structures occur in blood stage trophozoites

and schizonts. In contrast, influenza virus Replikins are more scattered throughout
the protein and the maximum Replikin concentration is about 7.5/100 amino acids
(Figure 7); and tomato leaf curl gemini virus, which was also observed to have

overlapping Replikins has only about 3.1/100 amino acids.

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

khkekmskdgkkldckks (SEQ ID NQO. 89),
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87 Table S Malaria Replikins a) Primary structure of
a Plasnodium fal ciparumnal aria antigen | ocated at

the nerozoite surface and within the, parasitophorous
vacuol e a) |I) DECOYS: (C- Terninal)
keeeekekekekekeekekeekekeekekekeekekekeekeeekk( SEQ I D
NE917ZbBhe radationship of higher Replikin concentration to rapid replication is
keeeekekekekekeekekeekekeekekekeekekekeekkeeekkek( SEQ
| BlsdiChnfddded byamalysis of HIV isolates. It was found that the slow-growing
keeeekekekekekeekekeekekekeekekeekekeekeekeeekk ( SEQ

| idviNRer &25h of PITV (KIBECBERN %gﬁlﬁ%@gég@éﬂ% %%%Ed&%ﬂw

Repl i ki nS: Hkkl ikal’kkni esi

hkld .k a | §£S11§H . 8 Kll i. ka SE
S T R B R QT 75 gy REpnlBef b o
kat.ysfvnt kkki i sl ksgghkk (SEQ ] D NO 301 e vy ok
K &EI0% hstgag e @Pi@@%ﬁ?’%& gt HIV (51, "Lar”, which is
kat ysfvnt kkki i sl ksggh (SEQ I D NO. 303)

hpseyrlgktidaatd paea BIV ke otion) ae k Reghikinichntdtradonyf 6.8 (+/- 2.7)
kiislksgghk (SEQ I D NO 305) kkkkfeplkngnvsetiklih

( Beplikiny Hip. 108 AGYino kdid kexpddengnvseti klih (SEQ I D NO

307) kkfepl kngnvsetiklih (SEQ I D NO 308)
kngnvsetiklih (SEQ ID NO 309) Kklihlgnkdkk (SEQ ID

NO. 310)

[0178] The high concentration of overlapping Replikins in malaria, influenza virus

and cancer cells is consistent with the legendary high and rapid replicating ability
of malaria organdsms. The multitude of overlapping Replikins in malaria also
provides an opportunity for the organism to flood and confuse the immune system
of its host and thereby maximize the chance that the wrong antibody will be made

and perpetuated, leaving key malaria antigens unharmed.

[0179] As in the case of influenza virus, for example, peptide vaccines based on
-the Replikin structure(s) found in the malaria organisin can provide an effective
means of preventing and/or treating malaria. Vaccination against malaria can be
achieved by administering a composition containing one or a mixture of Replikin
structures observed in Plasmodium falciparum. Furthermore, antibodies to malaria
Replikins can be generated and administered for passive immunity or malaria

detection
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kvkki gvt | kkf epl kngnvseti kl i hl gnkdkkh (SEQ I D NO. 311)
hl i yknksynpl I | scvkkmmmni kenvdyi gngnl f kel mmgkat ysf vnt kkk
iislk (SEQ ID NO 312)

hl i yknksynpl I | scvkknmmm kenvdyi gngnl f kel mgkat ysf vnt k
(SEQ I D NO. 313) A . . -

h [0430h Kelyle 3 nrowidcaadiss of kel Plasmedivon Eleingnm Rerbikih
NO. 314) hliyknksynpl |l scvkkmmm kenvdyi gkngnl f k ( SEQ
| Beqence31h shouldl by koted thmd kHis Eshik kotrmedat (Shegdnipleie, Diffeent
ksannsanngkknnaeenknl vnf | gshkkl i kal kkni esi gnkkh ( SEQ

| RobiRs o¥HAY oraskiamaRe koA bites Rieslikik airkiaiessi gnkkh
(SEQ I D NO 3I8) knl'vnfl gshkkl i kal kkni esi gnkkh (SEQ I D
NO. 319) kklikal kkni esi gnkkh (SEQ I D NO. 320)

kl i kal kkni esi gnkkh (SEQ I D NO 321) kkni esi gnkkh ( SEQ
I D NO. 322) kniesignkkh (SEQ I D NO 323)

knnaeenknl vnfl gsh (SEQ 11) NO. 324)

kkl i kal kkni esi gnkkgghkk (SEQ I D NO 325)

kknnaeenknl vnfl gshk (SEQ I D NO. 326)

knnaeenknl vnfl gsh (SEQ | D NO. 327)

kl i kal kkni esi gnkkgghkk (SEQ I D NO. 328)

kvkki gvt | kkf epl kngnvseti klih (SEQ I D NO. 329)
kngnvsetiklih (SEQ ID NO 330) klihlgnkdkk (SEQ I D NO
331) 88 ksant sanngkknnaeenknl vnfl gsh (SEQ | D NO 332)
kknnaeenknl vnfl gsh (SEQ I D NO. 333)

kkl i kal kkni esi gnkkh (SEQ I D NO. 334) kal kkni esi gnkkh
(SEQ I D NO. 335)
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kkni esi gnkkh (SEQ I D NO. 336)

kel mgkat ysfvnt kkki i sl ksggh (SEQ I D NO. 337) ksqghkk
(SEQ I D NO. 338) kkkiislksggh (SEQ ID NO 339)

kkii sl ksggh (SEQ I D NO. 340) kkniesiqgnkkh (SEQ I D NO
341) kniesignkkh (SEQ I D NO. 342)

ht yvkgkkapsdpgcadi keeckel | kek (SEQ | D NO. 343)

ht yvkgkkapsdpqgcadi keeckel | k (SEQ I D NO. 344) Db)"liver
stage anti gen-3" gene="LSKaBle 8Repl i ki ns
hMMhﬁ&&t@nﬂ;ﬂﬁeeekkevi dvi eevk (SEQ I D NO. 345)

Nhdaly eﬁueﬁ&& ofh msi:mimefh hﬁﬁ‘iﬂl:ﬁ'ﬁkhﬂiﬂeh 16ciEéd at
gv mrc& %%m

ulkﬁ(é

eknnnw evt n aekkgnvq nkt ttk (SEQ I D NO
348 ‘?W ekf skeknnnvi evt nkaekkgnvqgvt nkt ekt t kvdknnk

49)
ggk% S R ek T NS T

hlyﬁeg Mk@wkk@kﬁsﬁQ/HlNQ&Bﬂ(
t kpecdickelgkekdcbelokgiskpekekeekekeekeekeeckk (SEQ ID NO. 295), or
hketestrdkyl (BE@Q EBMNIRE22S) al eskndvt nvl kgnqdf f skvknf vkkyk
(SEQ I D NO. 352)

hvdevifykg fﬂlﬁg@evdkevskal eskndvt nvl kgnqgdf f skvknf vkk

(ﬁﬁ@&a MXSEQ D NO 297)

A : dvt nvl kgngdf f sk (SEQ I D
kﬁ;;}ﬁ, evskal eskndvt nvl k (SEQ I D
e é | dkevdkevskal esk (SEQ I D NO. 356)

hvyev NO 357)
hV*G 358) hvdevnkyvqgki dk
(Y “@9

kleatys Doty 1t @E@@M@e‘w&ee vsg Ikkh (SEQ I D NO.
3biyykgkkapsdpgca dikeeckellkek (SEQ ID N

kiislksqghk (SEQ ID NO. 305)

kkkkfeplkmgnvsetiklih (SEQ ID NQ. 306)

kkkfeplkngnvsetiklih (SEQ ID NQ. 307}

kkfeplkngnvsetiklih (SEQ ID NO. 308)

kngnvsetiklih (SEQ 1D NO. 309)

klihlgnkdkk (SEQ ID NO. 310)

kvkkigvtlkkfeplkngnvsetiklihlgnkdkkh (SEQ ID NO. 311)
hliyknksynpllisevkkmnmlkenvdyignqnifkelmngkatysfmtkkidistk (SEQ ID NO, 312)
hliyknksynplllsevikkmnmlkenvdyiqngnifkelmngkatysfvntk (SEQ ID NO. 313)
hliyknksynplilscvkkmnmlkenvdyigngnlfkelmngk (SEQ ID NO. 314)
hliyknksynplllsevkkmnmlkenvdyigkngnlfk (SEQ ID NO. 315)
hliyknksynplllscvkkmnmik (SEQ ID NO. 316)
ksannsanngkknnaeemknlvnflgshkklikalkkniesignklc (SEQ ID NO. 317)
kknnaeemknlvnfigshkklikalkkniesignkkh (SEQ ID NOQ. 313)
knlvnflgshkklikalkkniesignkkh (SEQ ID NO. 319)

kklikalkkniesiqnkkh (SEQ ID NO. 320)

klikalkkmniesignkkh (SEQ ID NO. 321)

kkniesiqnkkh (SEQ ID NO. 322)

kniesignkkh (SEQ D NQ. 323}

knnaeemknlvnflgsh (SEQ ID NO. 324)

kklikalkkniesignkkqghkk (SEQ ID NQ. 325)

kknnacemknlvnflgshk (SEQ ID NO. 326)

knnaeemknlvnfigsh (SEQ ID NQ. 327)

klikalkkniesignkkqghik (SEQ ID NO. 328)
kvkkigvtlkkfeptkngnvsetiklih (SEQ ID NO. 329)

kngnvsetiklih (SEQ ID NO. 330)

klihlgnkdkk (SEQ ID NO. 331)
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kvkakkkkl ekkveegvsgl kkh (SEQ I D NO 361)

kakkkkl ekkveegvsgl kkh (SEQ I D NO. 362)

kkkkl ekkveegvsgl kkh (SEQ I D NO. 363).

kkKkl ekkveegvsgl kkh (SEQ I D NO. 364) kkl ekkveegvsgl kkh

(§§QmEQmN lkrh&&wﬁ%?i\r@@ iSEQ I D NO. 366)

kveegvsgl kkh (SEQ I D

h w%ﬂiﬁ% | kenf f nl edvf ksesdvi t veei kd
epyvyr",
hi%KEBe dnel gdndkesl| edvt t kl ger vesl k
(& aiatysfvngckijislksqgh (SEQ NO. 337)
hlkkw&kdﬂEQd]wﬁmgﬁ)l dm kgdnel gdndkesl edvttk (SEQ ID
gh ((BEQIPNOL 333)ddl kgsi | dm kgdrel gdndk (SEQ | D

NRkkizsTisq
N@ku@l?&i (BE ddBs®yvddl kgsil dml k (SEQ I D NO. 373)
@ml ery Ly kkagr pk (SEQ I D NO. 374)

h L ko (SEQ I D NO. 375) kkl eevhel k
ke E@ﬁgﬁ% LSRR g (s
I bﬂfgﬂ di%a‘?ﬁks 0) kfeeeaeeikh
(SEQ.1 D NO. 381) 28 KDA ookinete surface antigen
,bé \fegéfagR qgﬁp ". gene="L3SA-3" Replikins
k@g@ﬂ?@hﬂ&ﬁ&%@\&lﬂmﬂﬁmﬂa Mhk3dnhkkknnnnnk ( SEQ
| BenotitekwetasaytifnilevinenindicalierhSBATANGNMMS dpnhkk
( BFlQgnibekiskel3GIQ ID NO. 347)
k thghifgkrddelibk Somiskiey tokkdddgnideaniireittis@GBHonED NEEQED NO
38¢)qgmkekfckeknnnvievinkaekkgnvgvinktekitkvdknnk (SEQ ID NO. 349)
hylqqmkekfskeknnnvievinkaekkenvqvimktekttkvdknnkvpkkrrtqk (SEQ ID NO. 350)
hylqqmkekfskeknunvievinkackkgnvqvinktektikvdlmnkvpkkartgksk (SEQ ID NO. 351)
hvdevmkyvgkidkevdkevskaleskndvinvlkgngdffskvknfvkkyk (SEQ ID NO. 352)
hvdevmkyvgkidkevdkevskaleskndvtnvlkgngdffskvknfvkk (SEQ ID NOQ. 353)
hvdevmkyvqkidkevdkevskaleskndvtnvikqnqdffsk (SEQ ID NQ, 354)
hvdevmkyvqkidkevdkevskaleskndviovik (SEQ ID NO. 355)
hvdevmkyvagkidkevdkevskalesk (SEQ ID NQ. 356)
hvdevmkyvgkidkevdkevsk (SEQ ID NO. 357)
hvdevmkyvgkidkevdk (SEQ ID NO. 358)
hvdevmkyvgkidk (SEQ ID NO. 359)
kdevidlivgkekrickvkakkkklekkveegvsglkich (SEQ ID NO. 360)
kvkakkkklekkveegvsglkikh (SEQ ID NQ. 361)
- kakikkklekkveegvsglkkh (SEQ ID NO. 362)
kkkklekkveegvsglkkh (SEQ ID NO. 363)
kkklekkveegvsglkkh (SEQ ID NO. 364)
kklekkveegvsglklh (SEQ ID NO. 365)
klekkveegvsglkkh (SEQ ID NO. 366)
kkveegvsglkkh (SEQ ID NO. 367)
kveegvsplkkh (SEQ ID NO.368)
hveqnvyvdvdvpamkdqﬂgllneaggIkEmfﬁledvﬂcse:a,dwtvemkdepvqk {(SEQ ID NO. 36%9)
hikgleeddleevddlkgsildmlkgdmelgdmdkesledvttklgerveslk (SEQ ID NO. 370)
hikgleeddleevddlkgsildmlkgdmelgdmdkesledvttk (SEQ ID NO. 371)
hikgleeddleevddlkgsildmlkgdmelgdmdk (SEQ ID NO. 372)
hikgleeddleevddlkgsildmlk (SEQ ID NO. 373)
hiisgdadvissalgmdeeqmktrkkaqrpk (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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kdgdt kct | ecaggkkci khksdhnhksdhnhk (SEQ I D NO. 385)
kdgdt kct | ecaggkkci khksdhnhk (SEQ I D NO. 386)

kdgdt kct | ecaqgkkci khk (SEQ I D NO. 387)

kdgdt kct | ecaggkk (SEQ I D NO. 388) kdgdt kct | ecaqgk

S e

hKEgRass) Qe Wkctsl edtnk (SEQ ID NO. 392) d)

Bl ood stage trophozoites and schi zouts Repli ki ns:

k sxizfh KIEs\d boltikets sn nfasel hmtigercpmeaiksion lRepliking SEQ | D NO.

SE@dtkdt&dﬁqﬂtkaﬁlﬂrddhﬂd&sdhlﬂﬂﬁﬂpmkklmnmn KSR ID IND NGB2)
dkdtfed SidhcialskkpaididsambRRSE E@N@ M?f) 395)

rr i k&g gmﬁﬂ&sdﬁﬁﬁs& ?E ggg%dnﬁugdpnhk ( SEQ

Bk S 399)

dpifk (SEQ ID NO. 401)
h&d iV i eknk (SEQ ID NO. 402)
hkd SRR ik (SEQ ID NO. 403)
hkdgdkaleprasidRERIDAIEN3INK (SEQ 1D NO. 404)

hkmgmcqsvwdﬁﬂhd RO D X D NO. 405)
hkeéamelleammlgih((SEQ TIEDNKIO39406) khf ddnt negk ( SEQ | D NO.

4BiBplcnktpethejduet G| AMISEQPE) NOxaspnkkeddekh (SEQ 1D
NO. 409)

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

kkkonnnnkdnksdpnhk (SEQ ID NO. 397)

kknnnnnkdnksdpnhk (SEQ ID NO. 398)

knnnnnkdnksdpnhk (SEQ ID NOQ. 399)

kdnksdpnhk (SEQ ID NO. 400)

ksdpnhk (SEQ ID NOQ. 401)

hslyalqqneeyqkvknekdqneikkikqlieknk (SEQ ID NO. 402)
hslyalganeeygkvknekdgneikkik (SEQ ID NO. 403)
hslyalqqneeyqkvknekdqneikk (SEQ ID NO. 404)
hslyalgqneeygkvknekdqneik (SEQ ID NO. 405)

hklenleemdk (SEQ ID NO. 406)

khfddntnegk (SEQ ID NO. 407)

kkeddekh (SEQ ID NO. 408)

keennkkeddekh (SEQ ID NO. 409)

ktssgilnkeennkkeddekh (SEQ ID NO. 410)

knihikk (SEQ ID NO. 411)

hikkkegidigyk (SEQ 1D NO. 412)

kkmwtcklwdnkgneitkaih (SEQ ID NO. 413 )
kkgiqwnllkkmwtcklwdnkgneitknih (SEQ ID NO. 414 )
kekkdsnenrkkkqkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 41 5)
kkdsnenrkkkqkedkknpnklkkieytnkithfflcaknnkqqnnvth (SEQ ID NO. 416)
kdsnenrkkkqkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 417)
kkqkedkknpnklkkieytnkithffkaknnkqqnavth (SEQ ID NO. 418)
kgkedkknpnklikieytnkithffkaknmkqqnnvth (SEQ ID NO. 419)
kedkknpnkikkieytnkithfikaknnkggnnvth (SEQ ID NO. 420)
kapnklkkieytnkithffkaknnkqgnnvth (SEQ ID NO. 421)
kkieytnkithffkaknnkqqnnvth (SEQ ID NO. 422)
kieytnkithffkaknnkqgrnnvth (SEQ ID NO. 423)

kithffkaknnkqqnnvth (SEQ ID NO. 424)
hknnedikndnskdikndnskdikndnskdikndnnedikndnskdik (SEQ ID NO. 425 )
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kt ssgi | nkeennkkeddekh (SEQ I D NO. 410) kni hi kk (SEQ
I D NO 411) hi kkkegi di gyk (SEQ I D NO. 412)

kkmat ckl wdnkgnei tknih (SEQ I D NO. 413 )

kkgi qvvnl I kkmNt ckl wdnkgnei tknih (SEQ ID NO 414 )

RGN it Sk Ak Sl (SRE ]R8 RYE)"

ingkd 427 '
AR PERBN R (se0
kbkh@ﬁlﬂlﬂldlé %‘F%\‘%ﬁ(ﬂ@tﬁ@f@nnkggnnvt h ( SEQ

I Dlmdﬂm_dﬂ;kdﬂm?gkl@hkk R AAMKi t hf f kaknnkggnnvt h

( SEddikodeskdilirginsk (SEQ ID NO. 431)

k bkastdiaidnkidik (SBQ ERINMI4RA nnkggnnvth (SEQ | D NO
4jqﬁhnedﬂgfggﬁnmm¢m;3gyt nki t hf f kaknnkggnnvth (SEQ I D NO.
Z‘?:Egddl é’éﬁ;ﬁé&ﬂﬂ M@nﬂmmﬁh (SEQ I D NO.

it I D NO 422

i : %ﬁ;@ o 422

m@ wﬁ s ' 424)

h nitles 1dAskdi kndnnedi kndnskdi k ( SEQ -

hkﬁﬁ@lﬂkﬁk@ H-? Nﬁhﬁ%&b. kndnskdi kndnnedi kndnsk (SEQ I D

Nbmgnagdinenwynikpaeikeenssdiamantiil SREQEBMNO M Rndnnedi k

( saelipindefkHo(BEQ Rk N dAkhdnskdi kndnskdi kndnskdi k

( SECYKErkiNGclykR SRisquwkwomepiikidifiityskmivhrsiieokigkiph (HEQ IDINQ. 442)

Rilveytrdapincllpkive At ndntikdyidsnith RBOKD(1860Q443) NO. 430)

h kaRinknplarKgidcs tHygdndikRERnikh idQSEQRID) NO. 444)
hinneytnknpknellyk (SEQ ID NO. 445)
knktngskgvkgeyekkkemgh (SEQ ID NO. 446)
ktngskgvkeeyekkketngh (SEQ 1D NO. 447)
kgvkgeyekkketngh (SEQ ID NO. 448) '
kgeyekkketngh (SEQ TD NO. 449)
ksgmytnegnkscecsykkkssssnkvh (SEQ ID NO. 450)
kscecsykkkssssnkvh (SEQ ID NO. 451)
kickssssnkvh (SEQ 1D NQ. 452)
kkssssnkvh (SEQ ID NO. 453)

Kssssnkvh (SEQ ID NO. 454)

himlksgmytnegnkscecsykkkssssnk (SEQ ID NO. 435)
himlksgmytmegnkscecsykkk (SEQ ID NO. 456)
himlksgmytnegnkscecsykk (SEQ ID NO. 457)
himlksgmytnegnkscecsyk (SEQ ID NO. 458)
kplakirkrektginktlkyergdviidnteigkiiirdyhetinvhkldh (SEQ ID NO. 459)
krektqinktkyergdviidnteigkiiirdyhetinvhkldh (SEQ ID NO. 460)
ktqinktkyergdviidnteigkiiirdyhetinvhkldh (SEQ ID NO. 461)
kplaklrkrektginktkyergdviidnteigkiiirdyhetinvh (SEQ ID NO. 462)
kplaklrkrektginktkyergdviidnteiqkiiirdyh (SEQ ID NO. 463)
Klrkrektqinkticyergdviidnteigkiiirdyh (SEQ ID NO. 464)
krektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 465)
ktginktkyergdviidnteiqkiiirdyh (SEQ I NO. 466)

- kkdkekkkdsnenrkkkqkedkknpndnkikkieytnkith (SEQ ID NO. 467)
kdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 468)
kekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 469)
Kkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 470)
kkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 471)
kdsnenrkkkgkedkknpndnklkkieytnkith (SEQ 1D NO. 472)
Kkkkqkedkknpndnklikieytnkith (SEQ ID NO. 473)

KkkqkedkknpndnkIkkieytnkith (SEQ ID NO. 474)
kqgkedkknpnduklkkieytnkith (SEQ ID NO. 475)
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hknnedi kndnskdi k (SEQ I D NO 432) hknnedik (SEQ ID
NO. 433) kkyddl gnkyni | nkl knsl eekneel kkyh (SEQ I D NO.
434) kyddl gnkyni | nkl cDsl eekneel kkyh (SEQ I D NO 435)
kyni | nkl knsl eekneel kkyh (SEQ I D NO. 436)

kl knsl eekneel kkyh (SEQ I D NO. 437) knsl eekneel kkyh

( pnduisiiide NQ.426) I D NO.  439)
hignmgakbicsieyinkith (SBOUPOediBnvnt kk (SEQ | D NO.  440)

k kepedink Hikiegnfldithd BEQIEQNODATRE).  441)

K ikkicytetkdith YSEQVEKNKRI 47w npvkdt f nt yer nnvl nski enni eki p

. 480
hiciaDekith el ok gryndnni kdymsmf kk (SEQ I D NO.

4 :E‘ﬂ AL bants Q¥ §5FQ 1D
i N IR G sk el ' 48 %Es‘

it

’ Lo

kiedunien ; ¢ (B m&g}w@met ngh (SEQ
| IgpkyntinidisesisekneslidpddSEQ I RES 486k vh ( SEQ | D NO
Akpidlqikyodoicindeckas SECHD NO.M&7%51) kkkssssnkvh

( BEQInkIknkleckats ikyh KSEQIPIKNG. 488Q | D NO. 453)
ksl odinaelk BRI IHT) BONG.54ED) .
hkmsldekaealkinaqSEECAF Bk bogpssnk (SEQ I D NO. 455)
hh;gemﬁxggégﬁ(ﬁg_emmkkk (SEQ I D NO 456)
BRI RRE GERER L stk RNk $RO D NO. 492)
kinlyniynnknddkdnildnenreglylcdvmknsnelkrindnffklh (SEQ ID NO. 493)
knsnelkrindnffklh (SEQ ID NO. 494)
krindnffkih (SEQ ID NO. 495)
hinneytniknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 496)
hinneytnknpkncllykneemnyndnnikdyinsmnfk (SEQ ID NO. 497)
hinneytknpknellyk (SEQ ID NO. 498)
kpclykkekisqvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 499)
kekisqvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 500)
kienniekiph (SEQ ID NO. 501)
Imkingskgvkpgeyeklketngh (SEQ ID NO. 502)
ktngskgvkgeyekkketngh (SEQ ID NO. 503)
kgvkgeyekkketngh (SEQ ID NO. 504)
kegeyekkketngh (SEQ ID NO. 505)
ktiekinkskswffeeldeidkplaklrkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 506)
kinkskswifeeldeidkplakirkrekiqinktkyergdviidnteigkiirdyh (SEQ ID NO. 507)
kplaklrkrektginktkyergdviidnteigkiirdyh (SEQ ID NO. 508) :
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 509)
Klrkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 510)
krektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 511)
ktginktkyergdviidnteigkiirdyh (SEQ ID NO. 512)
kplakirkrektqinktkyergdviidnteiqkiirdyhtlnvhkldh (SEQ ID NO. 513)
kirkrektqinktkyergdviidnteigkiirdyhtlnvhkldh (SEQ ID NO. 514)
krektqinktkyergdviidnteigkiirdyhtinvikldh(SEQ ID NO. 515)
kiginktkyergdviidnteigkiirdyhtlnvhkldh (SEQ ID NO. 516)
kplaklrkrektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 517)
kirkrektqinktkyergdviidnteiqkiirdyhtlnvh (SEQ ID NO. 518)
krektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 519)
ktqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 520)
himlksgmytnegnkscecsykkkssssnkvh (SEQ ID NQ. 521)
ksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 522)
kscecsykkkssssnkvh (SEQ ID NO. 523)
kkkssssnkvh (SEQ ID NQ. 524)
kkssssnkvh (SEQ ID NO. 525)

922



hi m ksgnyt negnkscecsyk (SEQ I D NO. 458)
kplaklrkrektglnktkyerng||dnte|gk|||rdyhetlnvhkldh
(SEQ I D NG 459)

kr ekt gi nkt kyer gdvi i dntei gkiiirdyhetlnvhkl dh (SEQ I D

Ah@ kéffﬁﬁgdw I dnt ei gkiiirdyhetl| nvhkl dh

N é@%@%?&yheu nvh (SEQ I D
m iidnteigkiiirdyh
(WF@N@PMW@@ ergdvi i dntei gkiiirdyh

(EEQH@MM&@PSYMS@Q@NQ 1898} gdvi i dnt ei gki iirdyh
( BEQuidyRRrinfaRyhkviadidninskyeetel (SEQAR NOGS31)i r dyh ( SEQ
| BuMRiqi¥Efrinfinlsplilekiytdamsk (RB@ GRANIBLSER) dnk| kki eyt nki th

(ﬁEﬂ:ﬁ k@mﬁiﬁﬁ hk(SE ID NO. 533{<

K gl bidta nenasky kki eytnkith (SEQ 1D NO

ﬁg@_{ﬂ & Sggg é kknpndnkl kki eytnkith (SEQ 1D |
L VAE0) S RRRAgnEnr edkknpndnkl kki eyt nkith (SEQ I D

Nd 471) kdsnenr kkkgkedkknpndnkl kki eytnkith (SEQ I D

NO. 472) kkk kedkknpndnkl kki evt nki th D NO. 473)

Kkgkedkknpndn BHERTEPIR OV ST RS RAICRQTENS

kgkedkknpndnkl kki eyt nk| t h (SEQ I D NO. 475) 91

ki©d & K hasrdisddaeien yietermined (1S mpsu@ uey ﬁl)DtElﬂS include Replikin
kknpndnkl kki eytnkith (SEQ I D NO. 477)

ketiuechindd. ltveyiiliprteinSate tblebiiles hin8)vedih kbsue whd kfgah support,
(SEQ I D NO. 479) kkieytnkith (SEQ ID NO 480)

kdpRH taf Etbﬂa%eﬁ 2ERiN Bhd\dnrééive tissue and in membrane structures, for
hggi ki edvinennnegnknkyndeekndi sksksl ksdfl ek (SEQ I D

h&mﬁﬁ@&mﬂmd 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 of scleroderma and malignancy has been a source of
controversy ciuring recent years. Several mechanisms of interrelationship have
been suggested in earlier reports. Recent long-term studies suggest an increased
association-ratia of selerpderma and malignancy., However, the inderlying
mechanisms remain elusive, Wemel, 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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hggi ki edvnnenf nnegnknkyndeekndi sksksl k (SEQ I D NO. 483)
hggi ki edvnnenf nnegnknkyndeekndi sksk (SEQ | D NO. 484)
hggi ki edvnnenfi megnknkyndeekndi sk ,(SEQ | D NO. 485)
kkyddl gnkyni hnkl | at sl eekneel kkyh (SEQ I D NO. 486)
kyddl gnkyni | nkl kns| eekneel kkyh (SEQ | D _NO. 487)
kgallagerkpredistioak Tebladkptevideralistofigmnteirg 3y scleroderma and the
kl knsl eekneel kkyh (SEQ I D NO. 489) knsl eekneel kkyh
(43E62idtEd Neplikifg)) kneel kkyh (SEQ I D NO. 491)

hmgnngdi nenvyni kpgef keeeeedi snvnt kkcddi geni k (SEQ I D
NO. 492)
ktnlynlynnknddkdnlIdnenreglylcdvnknsnelkr|ndnffklh

kl}%,% %ﬂnﬂf&&? ?%é%ﬁn %&%%811&6 gfﬂl@faﬂﬁmﬁ %EQ AP pll}l%m,di%?;h in

hi nny[ nl npkncl ykneerryndnnl kdyi ns kk ( SEQ

AFEFSIY ik RBFYAR iR Bhe Sr AT BR&GTH E?Eé?l D

NO. 497)  hi nneytnl mpkncl I'yk (SEQ I D NO. 498)

kprodyding toxiraiiastaassaeintedwith marvel agl kess im Adstiopher Rigease

NO. 499) kcki sgvwwenpvkdt f nt yer nnvl nski enni eki ph ( SEQ

| MobGrudaé¥p datel teava ifiedusehor( (heGhdbilith® cklrdthe excessive deposits of
knkt ngskgvkgeyekkket ngh (SEQ I D NO 502)

KABOSI Q%O Slki@drB@ thatl, PRtk HalPwa@3)earance problem, this may
kgvkgeyekkket ngh (SEQ I'D NO. 504) kgeyekkket ngh '( SEQ

k@@m@%@w pm gf overproduction of the precursop protein APP, The high
\Smeiation 06| ﬁ”@k&f’rﬁﬁ% ARES3 AR AmkA5e8 109 PROeife) | ¢ g

yh (SEQ ID NQ 507)
kipsromelyr jugesst thah R’mp@dgmm Ay sel beitheganse eftdzheingds
S08)
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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hi M ksgnyt negnkscecsykkkssssnkvh (SEQ I D NO. 509)

kl r kr ekt gi nkt kyergdviidnteigkiirdyh (SEQ ID NO 510)
kr ekt gi nkt kyer gdvi i dntei gkiirdyh (SEQ I D NO 511)

kt qi nkt kyergdviidnteigkiirdyh (SEQ ID NO. 512)

kpl akl r kr ekt gi nkt kyer gdvi i dnt ei gkiirdyhtl nvhkl dh ( SEQ
I D NO. 513)

kl r kr ekt gi nkt kyerng| i dnt elLaq)li brdyhtl nvhkl dh (SEQ I D

N@@ - AA] hkt kyergdw |dnt elqkl i rdyht I nvhkl dh (SEQ
| BréudiqsSggimllkdqvircskiagvkvaeitelilk (SEQ ID NO.536)

k iireibtiskgtmillgdawitesly SEQIDIN@S8VDKi i rdyht | nvh (SEQ I D
'\l@dlﬁiﬂcledﬂhf kil@todermk alsyigemdvi i dnt ei gki i rdyht | nvh

( Hirdibtidesgiinl Q%gzkjagvkvamtelﬂdkalanqu (SEQ D NO. 533'\?0
519
Fh?éiEl | ohdih gw (hskYIRL G IE % )

nte [ rdyht I\IO 520)

] E@ce Egb( SEQ I D NO. 521)
I D NO. 522)
@V%ﬁé%%ﬁ%oé 23) kkkssssnkvh ( SEQ

HIVIAN:L Kssssnkvh (SEQ | D I\IO 52?) 92 kssssnkvh

( Gemerssknyyeimiyeevikamm ¥ssnk (SEQ
| mem@sskkaﬁa)smdwﬂpﬂvm;mfiﬁég EBWRIE4)SEQ | D NO, 528)
hiCenitkegenetpretpik €cecsykk (SEQ | D NO. 529)
hikigdlkeyky (SBQMdEERS44k (SEQ I D NO. 530)
hm@qﬂthﬂkdthQDMVMdnrmkner tek (SEQ ID NO 531)
HaRRhE NG, sagphkvmyhdnnmsk (SEQ | D NO. 532)

%H&H k ($rm b S99y | D NO. 533)

hnssrkstkktngssk (SEQ ID NO. 548)

khhnilpktiandkhshkph (SEQ ID NO.549)

hhnilpktlandkhshk (SEQ ID NO. 550)

hnilpktlandkhshk (SEQ ID NO. 551)

hnilpktlandk (SEQ ID NO. 552)

kntpdskkissmindhh (SEQ ID NO.553)

kntpdskkissrnindh (SEQ ID NO. 554)

kdtcigspskecgkshpksvpvsskkk (SEQ ID NO. 555)

kdtcigspskecqkshpksvpvsskk (SEQ ID NO. 556)

hpksvpvsskkk (SEQ ID NO. 557)

hpksvpvsskk (SEQ ID NO. 558)

hpksvpvssk (SEQ ID NO. 559)

Factor CTCBF, KU antigen:

kalgekveikqlnh (SEQ ID NO. 560)

ktlfplicakkdqvtageifednhedgptakkiktegggah (SEQ ID NO. 561)

ktlfplicakkkdgvtageifgdnb (SEQ ID NO. 562)

klcvikkierhsih (SEQ ID NO. 563)

klcvikkierh (SEQ ID NO. 564)

kgpstplkgiteqakegleivk (SEQ ID NO. 565)

hgpsfplkgiteqgk (SEQ ID NO. 566)

ATP synthase subunit 6:

htllkilstflfk (SEQ ID NO. 567)

hllgnndknllpsk (SEQ ID NO. 568)

FBRL nuclear protein:

hrhegvficrgkedalvtk (SEQ ID NO. 569)

hegvficrgkedalvik (SEQ ID NO. 570)

hsggnrgrgregkrghgsek (SEQ ID NO. 571)

krgngsgknvmveph (SEQ ID NO, 572)

krgngsgknvmvephloh (SEQ ID NO. 573)
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hkvmyhdnmsknertek (SEQ I D NO. 534) hkvmyhdnnsk (SEQ I D
NO. 535) REPLIKI NS I N STRUCTURAL PROTEINS [0181] It
has al so been determ ned that some structural proteins
include Replikin structures. Structural proteins are

cul es, inv ved | organ support, such
mg@ﬂ B:P tﬁgg?gl/e tissue and in
Yerd ( g@aﬁ%ﬁ)e anyl oi d A4 precursor
pﬂf@%ﬂﬁhpwﬂw *brai n, Q/er production of these
p ketaks 6040 B2 A0V di sease; specifically,
s kbanvisopiviafyenrltwie(SEQ B dI0. 557pr producti on of col | agen
| kevElivekgqhabllewRfscehd SBOZMEN(E678) Di sease in the case

ok IRWREHEESH (BB WNeR si7g) the brain (Table 10).
Q%%lﬂ'mggﬁs Lon of scl eroderma and mal i gnancy

ing recent years.
Sﬁg{&r &lé &ﬁ’l d&ﬂ:‘g%? b%% i p have been
; t long-termstudies
s é’ ratlo of scl eroder! na
a R thgé underlying mechanisns

E?Fﬁffllhﬂéq@m INOASR9e| . J. Eur. 1. Dermatol. 20002
l\/h&lmllmﬂﬂ(i&EQ)rDNQWQOO) [0183] Several proteins

c bmoddiaeetph(SER DNNOe 586k si ve production of proteins in
shiléhltidemvdsila(GECODERNG.G8AY to contain Replikin

shilklgtnvdesk (SHQH) NOWe&gg) provi de  further exanpl es of
unrecogni zed targets for inhibition or cessation of

excessive 93 collagen production. Table 9 provides a
list of proteins in scler aﬁ%?ﬁ and the associated

| i.n is.the source of the
MMM@XC%& ve anounts

extracellular spaces in the
bE‘l’lq ‘ﬁﬁ h%p c effects associated with nerve
hl,"E) Q 1D NG. her's Di sease. Most studies to
oldighteh SEQEH .Y 58h) t he inability to clear the

ekasesckstulh (SEEUE NO. 692)
kteeisevkmdaefgh (SEQ ID NO. 593)
kteeisevkmdaefghdsgfevrh (SEQ ID NO. 594)
kkyvraeqkdrghtlkh (SEQ ID NO, 595)
kyvraeqkdrghtlkh (SEQ ID NO. 596)
kkyvraeqkdrgh (SEQ ID NO. 597)
kyvraegkdrght (SEQ ID NO. 598)
hhvinmlkkyvraegk (SEQ 1D NOQ. 599)
hvinmikkyvraegk (SEQ ID NO. 600)
hhvfnmikkyvraeqkdrghtlkh (SEQ ID NO. 601)
hvinmlkkyvraegkdrghtlkh (SEQ ID NO. 602)
hahfqkakerleakh (SEQ ID NO. 603)
hahfqkakerleak (SEQ ID NO. 604)
hfgkakerleak (SEQ ID NO. 605)
hqermdveethlbwhtvaketcsekstnlh (SEQ ID NO. 606)
hqermdvcethlhwhtvaketcsek (SEQ ID NO. 607)
hwhtvaketcsek (SEQ ID NO. 608)
htvaketesek (SEQ D NO. 609)
hihwhtvaketcsek (SEQ ID NO. 610)
hmnvgngkwesdpsgtkicigtk (SEQ ID NQ. 611)
hmnvgngkwesdpsgtk (SEQ ID NO, 612)
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A4, but have not considered that, rather than a waste
cl earance problem this may actually be a probl em of
over producti on of the precursor protein APP. The high
10 concentration of the Replikins in APP (3.3

Repli ki ns per 100 am ' gl y suggest that
over producti on may m?gsgﬁgmmof AI zhei mer's

Di sease (Table 10), The*L(efore t he Repl i s cont ai ned
i 08 iangghes smbedingnbe @&mwtwwqimpé&ee ki gD ay be
rrethods as illustrated in detail for the gliom

Ressed toi genergte aitibddic which may be used; fior edaroplg to provide passive
scl eroderma and associ ated Replikins: PMC1 HUVAN:
higintinty 46 atindividahd VP iseitie iagninits ¢o tittlsthaln df$ifRenkh identified
NO. 536) hreictigssggi M| kdgvlresk (SEQ I D NO. 537)

I
R A s et

A B RSB IR bbb o

(EAdS Noqq@“mmm SRS RSE aioESh, (S50 'lﬁ paslive
henmeeskknr vei ndvepevf kemmef i yt gkapnl dk (SEQ I D NO. 542
hémeewity te malanidnegyderdbiained by isbEmg MiiRmlisy ) Plasmodium
Centronere protein C khgel kvyk (SEQ I D NO 544 )
Klfhlcipagee RgiinEHEQ | D NO. 545)  hnri hhk (SEQ I D NO.

546) hhnssrkst kkt ngssk (SEQ I D NO 547)

[0186] Various procedures known in the art may be used for the production of
antibodies to Replikin sequences. Such antibodies include but are not limited to
polyclonal, monoclonal, chimeric, humanized, single chain, Fab fragments and
fragments produced by an Fab expression library. Antibodies that are linked to a
cytotoxic agent may also be generated. Antibodies may also be administered in
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
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

but are not limited to the hybridoma technique originally described by Kohler and
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hnssr kst kkt ngssk (SEQ I D NO. 548)
khhni | pkt | andkhshkph (SEQ | D NO. 549)
hhni | pkt | andkhshk (SEQ I D NO. 550) bnil pktl.andkhshk
(SEQ ID NO. 551) hnilpktlandk (SEQ ID NO. 552)

nt pdskki ssrni ndhh (SEQ I D NO. 553) knt pdskki ssrni ndh
( w&ﬂlﬂD (Natur& 3875, 2661400 97 teclyiosin iR sxeld hybiddms SER QD
NO. 555) kdtci gspskecgkshpksvpvsskk (SEQ I D NO 556)

hkssbpr esatk k9435 Einubo N%Tﬁ&@ 4@?%&%@53\/( dbxlﬁa
558) hpksvpvssk (SEQ NO. 559 Fact or CBF,

i{télagﬂ "1 e(ol(i[ﬁd gvt agelr*‘sgigﬂﬁ Ig[gag’tgat E@&S@%g)ﬁh anﬁOLlss,
i S R ielgpelopsator e Iapﬁu«%-gé@f pigmeri

NO. , 564) kgpsfpl k |te g{ﬂgpgl ei vk (SEQ I D NO. 565
hphogics (Mosdser et Nyt gAcadTBoidyRA NS 68 H bR HF) or
6: htllkilstflfk (SEQ I D NO. 567) hllgnndknll psk
(8B tehriifres BB) be WEBRLAtembtirealy, feahihizjues described for the

hr hegvfi crgkedal vtk (SEQ I D NO. 569)

herodiidtionafetiple/shsid HiiBodies (% 4946)778) can be adapted to produce

Replikin-specific single chain antibodies.

[0189] Particularly useful antibodies of the invention are those that specifically
bind to Replikin sequences contained in peptides and/or polypeptides of influenza
virus. For example, antibodies to any of peptides observed to be present in an

emerging or re-emerging strain of influenza virus and combinations of such

. antibodies are useful in the treatment and/or prevention of influenza. Similarly,

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
limited to F(ab’)2 fragments which can be produced by pepsin digestion of the
antibody molecules and the Fab fragments that can be generated by reducing the
disulfide bridges of the F(ab")2 fragments, Alternatively, Fab expression libraries
can be generated (Huse et al., 1989, Science, 246:1275-1281) to allow-rapid and

easy identification of monoclonal Fab fragments with the desired specificity.
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hsggnr gr gr ggkrghgsgk (SEQ I D NO. 571) krgngsgknvnveph
(SEQ I D NO 572) krgngsgknvnvephrh (SEQ I D NO 573)

95 kknggennkpgeql t| epyerdh (SEQ I D NO. 574) :
knggennkpqeql tl epyerdh (SEQ ID NO 575) HP111s- al pha
protein edaenkeket ak SEQ LD NO. . 576)

Y Dot ar S Pin Dfibp S KESTo e i comcentratio in hurman
kvl drrvvkgqveyl | kwkgf seeh (SEQ I D NO. 578)

k gnligydnick véggfdiesiof ¢BEQr call fypr (@R SFModshatiis petdady binds
pr ot ei n: ksevaagvkksgl psaer | envl f gphdcsh (SEQ I D

Ni3 k@i lcplb aypelnommhi g b exXpHiiaed By the prégide of
kaaeyg kaksetf | hakni i rpgl k (SEQ 1D NO 582)

k@%‘&@ﬁﬁ% R £ o e et B kg i oan e (50 1
| BEE D) pﬁ‘opﬁr%%@ﬁ@'v?a%ﬁ? %@a“%%mkﬂé%@%%‘%ﬁ P ipteases

0t 50 i

kdrghtikh (SEQ I D NO. 591)

the frequency of cancer increases, An additional two-fold or greater antibody

increase which occurs in early malignancy has been independently confirmed with
a sensitivity of 97% in breast cancers 1-10 mm in size. Shown to localize
preferentially in malignant cells in vivo, histochemically the antibody does not
bind to normal cells but selectively binds to (Figure 4a,b) and is highly cytotoxic
to transformed cells in vitro (Figure 4c-f). Since in these examples the same
antibody is bound by several cell types, that is, brain glioma, hematopoietic cells
(leukemia), and small cell carcinoma of lung, malignant Replikin class unity is

again demonstrated.

[0192] Antirnalignin does not increase with benign proliferation, but specifically
increases only with malignant transformation and replication in breast in vivo and
returns from clevatéd to normal values upon elimination of malignant cells (Figure
5). Antimalignin antibody concentration has been shown to relate quantitatively to
the survival of cancer patients, that is, the more antibody, the longer the survival.
Taken together, these results suggest that anti-Replikin antibodies may be a part of
a mechanism of control of cell transformation and replication. Augmentation of
this immune response may be useful in the control of replication, either actively

with synthetic Replikins as vaccines, or passively by the administration of anti-
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ketcsekstnlh (SEQ ID NO 592) kteei sevkndaef gh ( SEQ

I D NO. 593) kteeisevkndaef ghdsgfevrh (SEQ | D NO 594)
kkyvraegkdrght | kh (SEQ I D NO. 595) kyvraegkdrght! kh
(SEQ I D NO. 596) kkyvraegkdrgh (SEQ ED NO. 597)

. kyvraegkdrght (SEQ ID NO 598) hhvfnnm kkyvraegk (SEQ
| Beplthin S@gibodibs; for by thaantroduention 0 SEG-imisoer b£ed prganic agents,
hhvfiim kkyvraegkdrghtl kh (SEQ I D NO. 601)

hatfchnk Fdnexanpik darbbhydeies, | 2R 1N 1 i imilarl
hahf gkaker | eakh ( SE IDeNgl:ﬂgOS) hlél%?%c%eﬁgﬂangQ

I (L : I D NO. 605)

hg%sr 9?‘2@%‘%‘7‘%%@; e1t%§’§i<stn "h (SEQ ID No. 606)

hger mdvi cet hl hwht vaket csek (SEQ I D NO. 607)

hwht vaket csek (SEQ I D NO. 608) htvaketcsek (SEQ I D NO
6095 hl hwht vaket csek (SEQ.1 D NO. _610) .
htvahlganethep sgbediment of theyentipmnmging yerum containing
hmvgngkwesdpsgtk (SEQ I D NO. 612) 96 PASSTVF | MVUNI TY

[ etiboflick to emodrmeoredRepiiftinewbtainet] frdue an imdévitnad exposed to one or
i sol ated Replikin peptides nmay be wused to generate

ot REHIRSns ikl Bddel Yo BRIuds Paksive FnRMAYRl SndtRerthdiVidds] or
passive imunity in an individual. Passive imunity

Ughildf Rih@ddseim HW%%ﬁﬁnfsgﬁé&t*h; {$% a subject in need of

treatment. Passive immunity also can be achieved by injecting a recipient with

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 to achieve the desired effect.

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) “hyppkpgeivpak”, or HIV Replikins such as (SEQ ID NO.: 5) “kefncgkegh”
or (SEQ ID NO.: 6) “kvylawvpahk™ or preferably, an influenza vaceine based on
conserved and/or emerging or re-emerging Replikin(s) over a given time period
may be used to augment antibody concentration in order to lyse the respective
virus infected cells and release virus extracellularly where chemical treatment can
then be effective. Similarly, a malaria vaccine, based on Replikins observed in

Plasmodium falciparum malaria antigens on the merozoite surface or within the
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5 by the nethod of the invention to be the nost |ikely
cause of future influenza infections may be obtained
by adm ni stering anti bodies to Replikin sequences of
the identified strain of influenza virus to patients

in need. Simlarly, passive immunity to nmalaria my, .
b @apsiterheransRcutity o examplh Ga ke nirddp gsnarate pyialoragaatHodies
fal ci parum Replikin(s). 10 [0186] Various procedures
khowaliria. t he art may be used for the production of

anti bodi es to Replikin sequences. Such anti bodi es

i nclude but are not limted to polyclonal,

nonocl onal , chinmeric, humani zed, single chain, Fab

fr ad : '

| BT et pnd SRR oG o bR A B RERARARS
agent . al so be ge ated. Anti hodi es. . al sqQ..be.

o e Sriniasie et Cheobse i WS anbeken i Sfes.
Furt her nore, conbinatigns of antibodies to different . .
Répmerallysa ff o peowh dims flasage.quelsmblna 3 mg desage ebeach peptide is
[0187] For the production of antibodies, various host
amailmiisterzd to thersubjeoicty idice 20 inmune irgspdnidey Subjesutntalosages
with a Replikin peptide or a conbination of Replikin

P eidy KtaRimihitreddr B&sidedf not limted to rabbits, mce,
rats, and |l arger manmmal s. [0188] Mbnocl onal

anti bodi es to Replikins maybe prepared by using any
techni que that provides for the production of antibody

R L U
TRE RGN LI e S T

| munol ogy Today, 4:72), and the EBV hybridoma

t sequenersshatconteinReplikins fopthsdauaprie ol diggpesticddentifigation,
Cancer Therapy, Alan R Liss, 1Inc., pp. 77-96). In
agabrioting repBedtion praahibiting oo pttdcking repheatpmo ftu ek amplepthe
chinmeric 5 anti bodies (Mxrrison et al., 1984, Prot.
Natructf&afineBsi reldBonstidofARS RepBER)s Mdaihal t echni ques
may be used. Alternatively, techniques described for

t he

[0197] It is preferable to utilize only the specific Replikin structure when secking
to induce antibodies that will recognize and attach to the Replikin fragment and
thereby cause destruction of the cell. Even though the larger protein sequence may
be known in the art as having a "replication associated function," vaccines using

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

invariably has one or more epitopes (independent antigenic sequences that ¢an
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production of single chain antibodies (US 4, 946, 778)
can be adapted to produce Replikin-specific single
chain anti bodies. 10 (0189] Particularly useful

anti bodi es of the invention are those that

specifically bind to Replikin sequences contained in
prdncaspecditciibbodyofoympatpin)fReplikin smfcturenasnally compriselame of
exanpl e, antibodies to any of peptides observed to be

PlhesERitentil apitopREETES Pésdtice bEohEREMoPEs Withii the Riger protein
i nfluenza V|rus and conbi nati ons of such anti bodies

iy et vih defud SHRROA o PR THER BRP Ty loding”
; SR Jv'eﬁeanﬁgé"rﬁ? SRk R pres R gplikin

of malaria. [0190] Antibo ments which contain
bRIHiEeRy Seri e, Webster, R, I kﬁ/fﬁﬂ -» B&2):§&rd B3 ERf6h\and
known t echni ques. For exanple, such fragnents include
bWebsteeetradt J. Iafect. Dis.; Eul4858;(1835) Rlchemspmbat tab Nahire 394:421 -
be produced by pepsin digestion of the antibody

\i|
e S et g

can gizenﬁerrﬁaéegg[i?%M@kémgﬁ?&dﬁggg&%@% ?Qﬁm"c"’e system
oG s A RS S R o HEE A I o P80

specificity. 25 98 [0191], The_fact that antipmaljgnin
aFRifopeRigeinsesepied abthe game Lw&n dii 18 apother reasom fhatnin a vaceine
mal i gnancy regardl ess of cancer cell| type (Figure 5),
afedmulation; ibissmpottantda prasentdie canstantiRepjdam peptisielte the immune
regardl ess of cell type now may be expl ained by the
petenafst Gefort Prostiathig dthet epitopistitune theRmpiism ko tig theo

be present in nost malignancies (Figure 1 5 and Tabl e
2ReplHaRH i pROempled bR 1413 EE nﬁmﬁﬁlala@&amém 1ignin
antlbody increases in concentration in healfhy adults
with age, and nore so in high-risk famlies, as the
frequency of cancer i ncreases. An additional two-fold

oA B F T oition b in rlu K ROP SEBURF PHaRe oy Ao binding

to the cell, but not necessarily lead to cell destruction, The presence of structural

"decoys" on the C-termini of malaria proteins is another aspect of this ability of
other epitopes to interfere with binding of effective anti-Replikin antibodies, since
the decoy epitopes have many lysine residues, but no histidine residues. Thus,
decoy epitopes may bind anti-Replikin antibodies, but may keep the antibodies
away from histidine-bound respiratory enzymes. Treatment may therefore be most
efficacious in two stages: 1) proteases to hydrolize decoys, then; 2) anti-Replikin

antibodies or other anti-Replikin agents.
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a sensitivity of 97%in breast cancers 1-10 turn in

size. Shown to localize 10 preferentially in malignant
cells in vivo, histochem cally the anti body does not
bind to normal cells but selectively binds to (Figure
4a,b) and is highly cytotoxic to transformed cells in
vi{@209] {tis weH dnawndl thegiritbat inghe ¢rase of antiprdysproduction ggainst
anti body is bound by several cell types, that is,
badforegn! protcin,theptoginiefitsChyrirolyzed iptoesiialler Epgmentd. Usually
small cell carcinoma of |lung, malignant Replikin class
Uliialnhehs cof@irfsiAfrBmbBORI s trdel dmir il ard\Béledrad fodahtibody

doeS not increase with benign proliferation, but

¢ PR b B RE D At ubih S e conigining
o B SRR AEadies B Re b pgiincedo g s rogad, i i

Antimalignin antibody concentration has been shown to
r éntenesting that Replikinscioptaimlysing sesidnes logated5iX 4@ amino acids
patients, that is, the nore anti body, the | onger the

S apart \sirce lyshkesidienme krown tdikiné to membranes.uggest t hat
anti-Replikin antibodies nay be a part of a nechanism
of control of cell transformation and replication.
Augnentation of this inmmune response nmay be useful in

: onhi . . . e
o T b e, B oo LR oPIAI KR, ieBnbitshine
aguini.stration of. antis. Q99 Repliki,n_ ant.i bodies, _or..

£ e o Pty POl i tinRg o By Sen S e tpriblay
such as _for exanple, carphohydrates, lipids and the . .

| ithat spegifically zecomizs p Rep n&ee%cgﬁfe'aﬂ%‘?ﬁ“&r ghance pEmactivating
Replikin specifically. 5 [0193] In another enbodi ment
ofor tiksrayingthe cohin whieh ithe Beplikin isderatgda pnspenayith antignalignin
to one or nore Replilins obtained froman individua
expibady, whidiis pedhapstbe endse pytotoxivsantipganber ansibodyt yet described,

I nduce passive immnity in another individual or

amy &R gﬁﬁh f@y. be adm nistered via i.v. to a
SE%Fg%Fhin negP ofyﬂ%reatnent. Passive immunity al so

can be achieved by injecting a recipient with 10
preformed anti bodies to one or nore Replikins. Passive

| TH%H] 63‘:}3 o%%o%es 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
developed against the VP protein or large segments of the VP1 protein) is that the
best antibodies have not been produced, that is — it is likey that the antibodies to
the Replikins have not been produced. Replikins have not been produced. That is,
either epitopes other than Replikins present in the larger protein fragments may
interfere according to the phenomenon of antigenic primacy referred to above,
and/or because the hydrolysis of larger protein sequences into sinaller sequences

for processing to produce antibodies results in loss of integrity of any Replikin
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used to provide i medi ate protection to individuals

who have been exposed to an infectious organism

Adm ni stration of inmune serum or preformed anti bodies
is routine and the skilled practitioner can readily
ascertain the ambunt of serum or antibodies needed to
agificgire thath & presont. ek dhe Beplikin i @i MNTHTAnCY/ ¢Re hitidine residue
VACCI NE (ACTIVE | MMUNITY) [0194] Synthetic Replikin
videdt e the Hydeggtioprobapinkk Ths pradedt sAmidshkagsdst abfor an
Replikin (SEQ ID NO. : 1) "kagvafl hkk" or the hepatitis

TP HER e S i R MRS AR o
EQ 1| L 46) " ; g

O a9 B R, St 0 ventioh ey

or re-enperging Repljkin(s) over iven tinme period

nESPeEted MSIRE Ay ensdfthn R%nhlqubﬁwidgb aiifiedpy e thise peint

. to lyse the respective virus infected cells and

regcegiBovsystesn.ext racel | ul arly where chenical treatnment
can then be effective. Simlarly, a nmalaria vaccine,
based on Replikins observed in 25 Pl asnodi um

fal ci parum mal aria antigens on the nerozoite surface

g 032%1 %ﬂgﬂ%g&?&a&ﬂ{e@ﬁ&&q%Péﬁﬂ%w men{aqagtgg? i6nsclude

use generate cytotoxic anti

to Lagi 0195] ,Recoanj n.and/or Replikin pentides

R Re balhave e dfmogRaled B PeetHopel svi fpB il qrRe ormore
I mmune sysiem of the subject to R;od c?lzgnti -Replikin
aYRarh BERIEEDLY abaithige ygars o grose, ppd/op Wi charsgregent dga strain of
preferably a 1 ng dosage of each peptide is

alifinenzarvirug ghewn thkave dig highest increask meconpentration of Replikins
response. Subsequent dosages may be adm nistered if
chetive to RépliKiA £8fdeniFhitionRamilicr inflieagn reintestsins e iy e cindrging
associated with the function of replication. Thus,

VhRlidl €Thd MereReinl RépAkintonkt QitSitibA YRAEEY RERs 896 %&fod of at

targeting sequences that contain Replikins for the

PRER G ¥ BoRME %5 biydafl PRbtkiablyAdt 143 about two years or more, and
rnost preferably about ihree years or more. Among the preferred Replikin peptides
for use in an influenza virus vaccine are those Replikins observed to "re- emerge"

after an absence from the hemagglutinin amino acid sequence for one or more

years.

[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

g, preferably about 10 pg to about 1 mg, and most preferably about 50 pg to
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pronoting replication, or inhibiting or attacking
replication, for exanple, the structure-function

rel ati onshi pof the Replikin is fundanental. 15 [0197]
It is preferable to utilize only the specific Replikin
structure when seeking_ . to induce_antibqdies that wll
r st AP0 ue.aRhe sleilled praciifiqnss cagisrdily determing b dosagg and

t hereby cause destruction of the cell. Even though the
| aumber qidotazen newsigd émprodieyan dicckive unmime teRpOTEEt as
having a "replication associated function," vaccines
using 20 the larger protein often have failed or
proven ineffective. (0198] Al though 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 nore epitopes

(i ndependent antigenic sequences that can 101 induce
specific anti body formation); Replikin structures
usual ly conprise one of these potential epitopes. The
presence of other epitopes within the larger protein
may interfere with adequate formation of antibodies to
the Replikin, by "flooding" the imune systemwth
irrelevant antigenic stinmuli that may preenpt the
Replikin 5 antigens, See, e.g., Wbster, RG, J.

| munol ., 97(2):177-183 (1966); and Webster et al.

J. Infect. Dis., 134:48-58, 1976; Kl enerman et al,

Nat ure 394:421- 422 (1998) for a discussion of this
wel | - known phenonmenon of antigenic primcy whereby
the first peptide epitope presented and recogni zed by
the i nmune system subsequently prevails and

anti bodies are made to it even though other peptide 10
epitopes are presented at the sane tinme. This is

anot her reason that, in a vaccine formulation, it is
inportant to present the constant Replikin peptide to
the i Mmune system first, before presenting other
epitopes fromthe organismso that the Replikinis
not pre-enpted but | odged in i munol ogi cal nenory.
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15 [0199] The formation of an antibody to a

non- Repli kin epitope nay allow binding to the cell,

but not, necessarily lead to cell destruction. The
presence of structural "decoys"” on the C-termni of

mal aria proteins is another aspect of this ability of

ot IFUTARTIITAFFEEIMEASTURBMENTEARL YIRESFOINSE(S TIeBEPLEIN
anti-Replikin antibodi es, since the decoy epitopes

have many |ysine residuesyAgingg hi stidi ne residues.
Thus, zD decoy epi topes may bind anti-Replikin

hmdsg' hEmiuthl R reSpl r ory e@@ﬁ%@&?ﬁ ea@n\%ﬁ%ﬁg%"’mm

t her ef or effi.caci ous, i n two s
BRI gEw ees i & RepLA Taesghs s e usior Brpec ?“"r&&%‘ﬁ? RYSH

antlbodles or other anti-Replikin agents. 102 (0200)

| pthes vagsines orowich ﬁnlme:hawf tqﬁmn5¢ nomths a gigars date can be

anti body production agai nst "foreign" protein, the
pneasired.i s first hydrol yzed |nto snmal l er fragnents.
Usually fragnments containing fromabout six to ten

am no acids are selected for antibody fornation.

Thus, if hydrolysis of a protein does not result in
Repli ki n-containing 5 fragnents, anti-Replikin

anti bodies will not be produced. In this regard, it is
interesting that Repli ki i.n lysine residues

| ocated six to ten aninoﬁigfﬁgkﬁtgart since lysine
residues are known to bind to menbranes. [020]]

FLIP306¢ Viaripes adgaymisanay bewied te eshagesthsiismanologica] regprnse,
hi stidine residue. 10 Histidine is frequent

i depdnding anrthe hostispepicsoinchding Mnnﬁmtmum%s (complete and
anti body that specifically recognizes a Replikin

S rftieaiplate)NBsnckallRls, SlchC BpdleMinvin hyiekidy,aurfage active substances
destroying the cell in which the Replikin is |ocated,
A3udLR Ty AN blur SRk | 91%1% ﬁ?ﬁ&ﬁd%o eptitles, O dnsulBiBhd) RB

t he nost cytotoxic an | -cancef antibody yet descri bed,

i ebt 8 SRR sl vl R F b 0P o
O ool BT & e, caei 0 s

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
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

particular Rephkins that are present in a particular pathogen of interest, or

106



10

15

20

25

protection agai nst the disease (such as foot and nouth
vacci ne whi ch has been devel oped agai nst the VPI
protein or |arge segnents of the VPl protein) is that
the 20 best anti bodi es have not been produced, that is

-- it js likey that the anti bodies to the RepliKki
heqtaine nyeleic asidmolecules fepss %S%@éhﬂgwbﬂggﬁ specitically
produced. That is, either epitopes other than

Rapd patiasapRepikin, and optenallyy yasioup buifers and/onrpaaontsngeded for
interfere according to the phenonenon of antigenic
PAiagR6ys.referred to above, and/or because the

hydrol ysis of larger protein sequences into smaller
sequences 25 for processing to produce anti bodies
results in loss of integrity of any Replikin 103

h hiih%%ﬁi%a}@?aﬁ&%%s ?Eﬁf@fﬁ%&?@gﬁ* a{?%?igﬁg%ﬂ;#ﬂﬁgﬁﬂé tbaces,
i ing. T i i
t e nclpdeanbocass BBA i DA Phlsetigs pid Biosaes it pigtion t

Repl i ki n sequences, and no ot her epitope, _should be,
udwhibis thettrapsiutio pfiBeplikin- asxenpgnin-contajapg nHENAf Boffpaniisense
i nvention can be 5 generated using any one of the

REDYA khd DPED nolkesldsdad tibbzmeshyay bepiepared bp eiyninethod known
recognition system [0203] Particularly preferred

PSR iedRS efaﬁﬁ%&iéémléules%& beidcbadERed Mech Wedd Vidietioss
pepti des that have been denonstrated to be conserved

OYGkioR ISP OB TR Sl BRlcher BhSEEIRoermiuc o

ree ars or*nore, an Ich are présent 1In

a,strain aof influenza virus.shown i ] i.gh

" ReHaug of Helori AP et aenec s b 1ok, Bt Fodlid 38
R&gl I kin concentration in Qther influenza virus
stdoageqmanntyis alsoTeadily 4P $ain. The increase in
Replilin concentration preferably occurs over a period
of at |east about six nonths to one year, preferably
at | east about two years or nore, and 15 nost

priebey]Talticutle\refehred antisasenwicieneid moleieg ardhose that are
preferred Replikin peptides for use in an influenza

\”&ﬁﬁﬂﬁﬁﬁg??%nQ@ﬁ$ﬁﬂﬁﬁﬁqﬁﬁﬁéE&Mﬁﬁa@ﬁﬁ@ﬁNQHAHQMMMQibr

ene er an absence from the hemaggl utinin am no

acéxgm%feg Lo DGRiehd vitRG ol pefRAE whébéh the Replikin sequence comprises

from 7 to about 50 amino acids including (1) at least one lysine residue located six

to ten residues from a second lysine residue; (2) at least one histidine residue; and
(3) at least 6% lysine residues. More preferred are antisense nucleic acid
molecules that are complementary to a Replikin present in the coding strand of the
gene ot to the mRNA encoding the influenza virus hemagglutinin protein, wherein
the antisense nucleic acid molecule is complementary to a nucleotide sequence
encoding a Replikin that has been demonstrated to be conserved over a period of
six months to one or more years and/or which are present in a strain of influenza

virus shown to have an increase in concentration of Replikins relative to Replikin

107



10

15

20

25

20 [0204] The Replikin peptides of the invention,
al one or in various conbinations are admnistered to
a subject, preferably by i,v. or intranuscul ar

njection, in order to stinulate the i mune system of

the subject to produce antibodies to the peptide.
Gameendtatipntim ethévdlyenaf vipsptraide Tlesnémaseie Replike of
fromabout 0.1 g to about 10 ny, preferably about 10

. Ogbricenteidiot tpreferBly cbRGrsteE a PhRIdeIfaPIasaPORonfe, ofctbly

104 about 500 ug. The skilled practitioner can readily

] 1rmr(;t;_ eeded to
Sﬁ? B%J]ger?}’gﬁ?sggié?évlesb@ m’ru}%%e o3 %&%ﬁ@%ﬁaﬁ/&m TATI VE
MEASUREMENT EARLY RESPONSE(S) TO R EPLIKI N VACCI NES

[0205] The ability to nmeasure quantitatively the early
speci fic antibody response in days or a few weeks to

0RE0) Sinptharly antisense nyelgicagjdonolepues thetare somplementary toer

5 other vaccines for which only a clinical response
roRIN#sthose thebars complamengary bea mRNA enadinghattdmANE eplikias
[0206] Various adjuvants may be used to enhance the

k2 RGHIKIE SRPABAR. of (RAP P Bslattht 80 ainitfd A9 including

species, including but not limted to Freund's

TR Sn e AP ol B8 o ol o
JREETPL e Syt Bl PEaniERl SR ReiEs ore

and_potentially useful human adjuvants such as 15 BCG
ahrafe

S
ofo

i grrcanbissris uekeisAcid melerytes thay age cpreplementary to the
EQUENCES [ 0207] Replikin DNA or RNA may have a nunber
ngeﬂan@ of thagen¢ antedbe BIRNA cniaslingseproteds of thebgctériam
nfection with a virus, bacteriumor other Replikin 20

encodi ng agent. For exanple, Replikin nucleotide
sequences nay be used in

DIAGNOSTIC APPLICATIONS
[0211] For organisms such as diatom plankton, foot and mouth disease virus,
tomato leaf curl gemini virus, hepatitis B and C, HIV, influenza virus and
malignant cells, identified constituent Replikins are useful as vaccines, and also
hlay be usefully targeted for diagnostic purposes. For example, blood coliected 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
organism. Also, screening for Replikin structures specific for a particular
pathological organism leads to diagnostic detection of the organism in body-tiss{w

or in the environment.

REPLIKIN STIMULATION OF GROWTH

[0212] In another embodiment of the invention, Replikin structures are used to

108



10

15

20

hybri di zati on assays of biopsied tissue or bl ood,

e.g., Southern or Northern analysis, including in

situ hybridization assays, to diagnhose the presence of

a particular organismin a tissue sanple or an
environnental sanple, for example. The present

i pEsass B replisetieratedfAells dissugstos opgsns.aArmeigodisavairhleto
specific for 25 particular Replikins that are present

i mceeapareplicatioaraten by dgendition oftspeeefid Replikin $ifGtures for other
contai ning nucleic acid nol ecul es (sense or antisense)

t balls, 1136RE4 oH ERankREA i ik @adited to réplRalR Fhdre Eaidly, fOgathedkwith or
and optionally, various buffers and/or reagents needed

f i T i1 i a6 t

[ %\i/ﬂéﬁ@i a@ﬁﬁ%@é&&ulﬁlﬁ%?tg ?ﬁ% C VZ%?'}(%%% g%qﬁlg nce SP&%% E"{'HS’ fifues
i nclude antisense R nd. DNA nol ec .and riboz S

| QTR {0 uReSPAop L IR AP LoEEn AR, el iy DRAGHRIRed,
or recogni n-contai ning NMRNA. Both antjisense RNA and
Dt exempleubemetheds knaydy inihe arebpmodifiip g os rrpsforpipe a gene
met hod known in the art. The antisense nol ecul es can
bendodingrfpoordssetidted with aprdieinvendnegyme bhvihg aveplicetion fupction
delivery to a subject. The skilled practitioner can

r Bade bipafiRiowith Belchdtone Beplkineubeuaf delivery,

al though generally i.v. or in. delivery is routine.

The dosage amount is also readily ascertai nable.

[0209] Particularly preferred antisense nucleic acid

.6 es agre th ha Le - | ement ar
D5 ol eartBrdt b Dveflich, g BRTR GRS ol el o fhorcase
exanpl e, .an | nfluenza_virus pql ypeptide, wherein,th
ITEIicAtioR ot RREESTEE DR BESSSTLARYSRIION demonstates fipt enza
acids including (1) at |east one |ysine residue )
| wires, &t examaple; mereaped eplicaiion assosinted with epidemicsiinessociated
residue; (2) at |east one histidine residue; and (3)
atvithéastasédedncannaionasi RipdikinsMihe igpreafe is da tarly the
antisense nucleic acid 20 nol ecules that are
CRAPPQAFRIRE 3 YartiBultr REFUMIK siudhi@s Slich Wetdreseatlinfevious
strand of the gene or to the nRNA encodi ng the

ia {Alré" %ﬂ?@m‘éh&#% &g?ﬂﬁlg%%ﬁgﬂﬂ& R yBars UG/ E izgpk/rh{l-g .

sense nuc ecul e is tonpl enent
ngp%egr%}:l}:éj Sf e gpnlﬁ:em compositions. In addition, in malaria Repliking,

repetition of the same Replikin in a single protein occurs.

[0214] Thus, the present invention provides methods and compositions for
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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encoding a Replikin that has been denonstrated to be
conserved over a period of six nonths to one or nore

years and/ or which are present in a strain of

i nfluenza 25 virus shown to have an increase in
concentration of Replikins relative to Replikin 107
camceittatiahi(mmmbar of Replikins/l 00 emirm acid tesidues) @f asy parfieular
increase in Replikin concentration preferably occurs
OM@iin @&l i od of at least six nonths, preferably

about one year, nost preferably about two or three

years or nore. 5 [0210] Simlarly, antisense nucleic

acid nolecules that are conplenentary to nRNA those

UL EAR et bl 2 i ey R et CRRLOR LB 7O

about 50 ami no acids including Sil) _at | east_one, L.
| iparnafure ssedsoves obseryedtp eontain ghe fotlowing different Regplikins within
second lysine residue; (2) at |east one histidine

r the 49 L eminnabid Sdquedcel of dbé pioféin:ysi ne resi dues. Mre 10
preferred are anti sense nucleic acid nol ecul es that

are qgpPyRNRMAEY (SEQ IHNO.eRg) ng strand of the gene or

to the nmRNA ‘encoding a protein of the bacteria.

di at SRR TPRE DA ot 1 i seace virus, - 15

tomato |l eaf c i0i_ xjrus, hepatitis B and C, EW
i nfl %‘F‘f@%gﬁrﬁ(ﬂ»&ﬁ%nam cell's, identified

constituent Replikins are useful as vaccines, and al so
may Hwkyspeigivrinylsqedesteviianinvk(SEGHELND: 6hL) poses. For
exanpl e, blood collected for transfusions mybe

scr edmtitikfoifk (SEDIADINGQLI642) of organi sns, such as HV,
by screening for the presence of Replikins shown to
be SHSpbipiGriveprikalRm RIEBQUDINOZAIP! gani sm - Al so,
screening tfor Replikin structures specific for a

par ti gl At ndig A@E%@m&gﬁg@h&&'}ﬂlﬁm (SECHimn s Shie

detecti'on of t rgant smin-pody tissue of in the

' arrreRtsis R Rref i (ST TEG 83 0

structures are used to

- [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
above into the Oryza sativa catalase gene by methods well know in the art will

promotethis organism’s replication.

[0217] Similarly, in the NBS-LRR protein of Oryza sativa (japonica cultivar
group), the following Replikins were found:

kvkahfqkh (SEQ ID NO. 647)
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108 increase the replication rate of cells, tissues or
organs. A nethod is available to increase replication
rates by the addition of specific Replikin structures
for other cells, tissues or organs that it is desired
to replicate rmrer |d| together with or w thout
appr ofsykahfak SEHD %el di vi sion know in the art
for said cells, tlssues 5 or organs to increase the
rat e bdydsidipldlib EQADANG. 6481 d. This may be
acconplished, for exanple, by nmethods known in the
art, hinkferfcayipRYSEQ IDXHOsEPY)M ng a gene encoding for
or associated with a protein or enzyne having a

LES' R st 3%“&?%53*%%?’11 . ano‘?ﬂgﬁ%ﬁgﬁ? %P
| ner chventrREvERR PR A EEATEND. 83C 17 coent

|nvent|pn_dennnstrates that in influenza virus, for
exanpkeigsifarkyEaspsivitaihdlmiy (SEQ HANE: 6added wi t h
epidem cs is associated wth increased concentration
of Rephigkiforkyy:FResdviickib 4SBQIID MOe6i4) 1) t he
reappearance of particular Replikin structures, which
were present in previous 15 years, but which then

di sappeared for one or nore years; and/or 2) by the

a Fifh 'E[Eﬁrﬁé otdihab %{H&Q&' 1t pre&idisor! tHel fBlowin

ﬁ@?ﬁﬁr]a“ aelgeogl |nsB+ repgtl ion of the s?gone epl i kin 8
ein occurs. [0214] Thus, the present

iﬁ‘f@%%’eg?g%'g es nethods and conpositions for 20

incre n of organisms. Sinmilarly, in

t he nﬁﬁ%ﬁ%@ﬁ‘&gﬁ%\!&hﬁl&éﬁ di fferent organi sns can

be targeted to inhibit |cat| on of any organi sm

Repl i Ihhffé)fﬂifaﬁ“’B@kl@E@WBﬂﬁ@ase the replication of
any organi sm For exanple, production of rice, maize,
and whegksgsstygkngk(SER) H)HQ:KSBB] cal to feeding large
popul ations in the world, can be inproved, for

exanpl e, by increasing the 109 concentration (nunber
of Replikins/100 am no acid residues) of any

Pbh1 6 Wity lih W WMADS bEE protein FDRMADS3 transcription factor of

Oryza sativa (indica cultivar-group), the following Replikins were found:
kqeamvlkqeinllqkglryiygnraneh (SEQ ID NO. 659)
kqeinllqkglryiygnraneh (SEQ ID NO. 660)
kskegmlkaaneilgekiveqnglidvgmmvadqqngh (SEQ ID NO.661)

kaaneilgekiveqnglidvgmmvadgqngh (SEQ ID NO. 662)

[0220] Similarly, in LONI MAIZE (ATP-binding redox associated Hydrolase;
Serine protease; Multigene family; Mitochondrion), the following Replikins were

found:

kvlaahrygik (SEQ ID NO. 663)
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(0215] As an exanple, in the Oryza sativa strain of
rice, catalase isolated from5 i mmature seeds was
observed to contain the following different Replikins
within the 491 am no acid sequence of the protein:

kf pdvi haf kpnprsh (SEQ I D NO- 638) kfpdvi hafk (SEQ ID

NO.  6RMjamkdipywléghh(MECY BERC.654)0. 640) 10
hpkvspel rai wnyl sgedesl| gvki anl nvk (SEQ I D NO. 641)

kat i hjggpedin (SBEQAD RONGs5)642)
happt pi t prpvvgrrgkati hkgndf k (SEQ I D NO. 643)

kf r W@%@ﬁmwﬁ‘eﬁéﬁwm ébe()gyhl i ekvah ( SEQ
EZ&?S@%&M&%&%&%%W@%M nant | gene ¢l oni ng

techni ques well known in the art, the concentration
of Relsfiliflegrkdeadiceh (PEQ IDHNG668)gani sm such as a food

crop plant, can be increased, which will pronote

i ncr ehm’skaiﬁbfdkhlqsih"addtqkbegqmcsqk (SEQ) IMNEB0G69) exanpl e,
inserting additional Replikin sequences |ike the

Rep! i kigSi$vaRigqivesd1g6qR gsmqymonsmthe Oryza sativa

cat al ase gene by net ho wel | know’in the art W:|||
PL:’?‘&%%%@&%H@?EW Yyza saiiva (i ]api'n{"c?ar Zj
25 ok %E@%@Wsmﬁﬁﬁigﬁmﬁﬁ%ﬁ%é‘éq D NO

648) _ kdyei dkddl i h (SE g hnkgcf af cavf pk
( SEQ ksenpyesemdtkngkepihw (SEQ B No. 73)

hvfwel vwr sf f gnvkgi gsi f gr kvyryggsdvtt ski hdl r nhdl avh
( SEQ kipghiesskijitkngkepih (SEQ ID NO. 674)
kqdtkngkepihwhskgvaaralh (SEQ ID NO. 675)

kqdtkngkepih (SEQ ID NO. 676)

[0221] Similarly, for Glyceraldehyde 3-phospate dehydrogenase A, a chloroplast
precursor, the following Replilans are found:

hrdliraraaalnivptstgaakavslvlpalk (SEQ ID NO., 677)

kvlddgkigiikgtmttth (SEQ ID NO. 678)

hiqagakkvlitapgk (SEQ ID NO. 679)

hgrgdaspldviaindtggvkqashllk (SEQ ID NO. 680)

kqashllk (SEQ ID NO. 710)

[0222] Further, examples of rust resistance-like protein RP1-4 (Zea mays) found
include the following Replikins:

kvrrviskdysslkqlmtlmmdddiskhlgitesgleerediovwmkeniik (SEQ ID NO. 681)
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5 kgi gsi fgrkvrygpsdvttski hdl mhdl avh (SEQ I D NO. 652)
kgi gsi f grkvyrygpsdvttski hdlmh (SEQ I D NO 653)

kgi gsi fgrkvyryggsdvttskih (SEQ 1D NO 654) (0218]
Further, for aspartic proteinase oryzasin 1 precursor

protejn, the follow ng. .. epl Lkins were found:

khov Skrisk Rk g GER I HOEYS) ak (SEG 1 D NO
657) hsryksggsstyqgkngk (SEQ ID NO 658) 15 [0219]

Si mi | blgiigsgls BSRQ BP NQ@iGR3)FDRVADS3
transcription factor of Ovyza sativa (indica

cul t i kdlfendikrikafddlask (BEQ OD NiDV6Ed) Repl i ki ns were found:
kgeanvl kgei nl | gkgl ryi ygnraneh (SEQ I D NO. 659) '

kgei n ,ﬁz&] %&d\é BHS(RED PNY. 6B5NO.  660)

kskegir]# agli Il geki veghgl iﬁggmjygdqqngh (SEQ ID

NO. 66 20 k ej | i j-d adggngh (SEQ I D NO
662) ?@2’6&“@%‘4@%?&%’%@ g%lméE ( ATP- bi ndi ng
redox, assocj at ed }—%‘ddgol ase: _ Serine protease;

Mul t i kegelrabinelggs EMHQQW) .the follow ng

Replikins were found: 25 kvl aahr}gi k (SEQ I D NO. 663)
i 11 kklylksrikelilewssgnggdarpafig( 9B NOMNBAEEB) ki ki ankh ( SEQ
1D NO. 665) ktslassiakal nrkfirislggvkdeadi rgh (SEQ I D

NO. 66Bilyliqloghverpilkvicalsklyylgdadipnigk (SEOQD NONGBIK67) s
kfirislggvkdeadirgh (SEQ I D NO. 668)

kvr | skligingaAvehsat HE&}%?KEWQ'I@LNGM EQ I D NO 669)
hl gsiilﬂsagkl tgkvegglcsksgk SEQ I'D NO. 670)
hlgllqingmverlpnkvenlsk (SEQ ID NO., 691 )

hnsnklpksvgelk (SEQ ID NO. 692)

klpkvgelkh (SEQ ID NO. 693)

hlsvrvesmgkhkeiiyk (SEQ ID NO. 694)

khkeiiyk (SEQ IDNO. 695)

kirdilgesgkfllvidlalfkh (SEQ ID NO. 696)
hafsgaeikdqllrmklqdtaceiakrigqgeplaakvigsmmerrk (SEQ ID NO. 697)
hafsgaeikdgllmk (SEQ ID NO. 698)
klgdtaeeiakrlgqclaakvlgsmmerrkdiaewkaadvwieksh (SEQ ID NO. 699)
kvlgsrmerikdirewkaadvwieksh (SEQ ID NO. 700)
kdiaewkaadvwieksh (SEQ ID NO. 701)

kaadvwfeksh (SEQ ID NO. 702)
hvpttislptskvigmsdrdrivkfllgktttaeasstk (SEQ ID NO. 703)
kailteakqirdllglph (SEQ ID NO. 704)
kakaksgkgpllredessstattvinkpfh (SEQ ID NO. 705)

ksphrgkleswirrlkeafydaedlldeh (SEQ ID NO. 706)
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kvrl skatel vdrh (SEQ I D NO 671)

kvggsavesskgdt kngkepi hwhskgvaaral h (SEQ I D NO. 672) 10
kvggsavesskgdt kngkepi hwh (SEQ I D NQ. 673)
kvggsavesskgdt kngkepi h (SEQ I D NO. 674)

kgdt kngkepi hwhskgvaaral h (SEQ I D NO. 675)

kgdt kkﬁgh@qlqawm%sﬁﬁ IONG6783) is [0221] Similarly, for
d ycer al dehyde 3-pl | ospate dehydrogenase A, a

chl orlmgkeswirrilb (SBQIBANQ. 708 fol | owi ng Replikins are
found: hrdhxaraaal ni vpt st gaakavsl vi pni k (SEQ I D NO.
677) ,ks gl e kotagyt th (SEQ I D NO 678)

hi qagaﬁ’kv%ittga%k ( SEQ % o 679) 20

hgr gdaspl dvi ai ndt ggvkgashl I k (SEQ I D NO. 680)

kgashl Il k (SEQ I D NO. 710) [0222] Further, exanples of

r ysit. si,stance-1ike protein RP1-4 (Zea. mays) found

B lES Rl pronioRgSBE R R ke in 3t whiduitia hotivating enzyme
kvrrvl skdyssl kgl nt I mi ndddi skhl gi i esgl eer edkvwrkeni i k
(BESEQEDNEps. §54-616)1is ponservedi Jhah combéryitinn ofiRepdiliniancture
(SEQ I D NO 682) hlgiiesgleeredkvwikeniik (SEQ ID
NeRoSRIgY reliabllertangetis fisoxtichnd stion FpQuit Rrdvdh, 684)
hvgnl envi gkdeal ask (SEQ I D NO. 685) 5
kkggyel rgl kdl nel ggsl h (SEQ I D NO. 686)
kggyel r gl kdl nel ggsl h (SEQ | D NO. 687)

O TS Abds R SR TP E o bl ler ity

O Hoatel)' i) i RS i RAEMS Thitss s Whéat vbiquitin hetlvating exdyme

E activates ubiquitin by first adenylating with ATP its carboxy-terminal glycine

residue and, thereafier, 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.

[0225] A further example of the relationship of wheat Replikins to redox enzymes
was also found in the PSABWheat Protein, Photosystem I 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
¢lectron acceptors A0, Al, and FX. PSI functions as a plastocyanin/cytochrome
cb-ferredoxin oxidoreductase. Cofactor P700 is a chlorophyll A dimer, AQ is
chlorophyll A, Al is 2 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

is composed of one at least 11 subunits. This is an integral membrane protein of
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10 hl gl I gi ngnver| pnkvenl sk (SEQ I D NO. 691 )

hnsnkl pksvgel k (SEQ I D NO 692) Kkl pkvgel kh (SEQ I D
NO. 693) hlsvrvesngkhkeiiyk (SEQ ID NO 694)
khkeiiyk (SEQ I D NO. 695) 15 kl ydi | gesgkf I vl dl al f kh

SEQ I D NO. 69 kd _ ) o
( O‘é‘@k’ %@\J‘}'ﬂ?‘ %@sﬂ%ﬁ%‘r? prysphResntesg 49 which h
hafsgael kdgl I rrk (SEQ | D NO.  698)

k biyuft 15 eriticaty heyoe the signifiganee ok Tl innBep tdnl swictirsh NegHO | D
NO. 699) kvl gsrntrrkdi aewkaadvw eksh (SEQ | D NO. 700)
2 Gm%ﬂ%ﬁﬁﬁymmme@%lik&d\ﬁd pléik Repkiing umf the slost
(SEQ I D 702)

?ﬁ%@ﬁ?ﬂg&d idesnhic fogrgg%cegormgrm;gggm Baignstip

rsphrg%g&vl\{ rri km(eréflg @@I\AQ 707 a,p%fy:,%?'gﬁ@@% ,géeﬁﬁ?an

di scussed previously, the Replikin in wheat ubiquitin

aorgammmﬂeregyrdetor@kcmy | D Nos. 614-616) is

conserved. This conservation of Replikin structure
provides reliable targets for stinulation of plant
grow h. [0224] The close relationship of Replikins to

r 6126 1c8 b RephIaAS WitreBuhd'H the PEAE Whihd ot
struct.lurelnamg Tﬁgié this wheat ubiquitin protein,

a uitin by first
ag&erﬁ atcﬁﬁﬁﬁvq\%)gmﬁﬁw{sh‘ )gg&%oxy tégr m nal gl yci ne
hlgpkwkpslswiknaesrinhh (SEQ ID NQ.617)

hlgpkwkpslswik (SEQ ID NO. 618)
kwkpslswiknaesrinhh (SEQ ID NO. 619)
kwkpslswiknaesrinh (SEQ ID NO. 620)
kpslswiknaesrinhh (SEQ ID NO. 621)
kpslswiknaesrinh (SEQ ID NO. 622)
‘bhaialglhtttlilvkgaldargsklmpdkk (SEQ ID NO. 623)
haialgihtttlilvkgaldargsklmpdkk (SEQ ID NO, 624)
hhaialglhtttlilvkgaldargsk (SEQ ID NO. 625)
haialglhtttlilvkgaldargsk (SEQ ID NO. 626)
htttlilvkgaldargsklmpdkk (SEQ ID NO.627)

~ htttlilvkgaldargsklmpdk (SEQ ID NO. 628)

hittlilvkgaldargsk (SEQ ID NO. 629)

115



10

15

20

25

residue and, thereafter, linking this residue to the
side chain of a cysteine residue in El (SEQ ID NO
614), yielding an ubiquitin-El thiolester and free
AND. 15 [0225] A further exanple of the relationship
of wheat Replikins to redox enzynes was also found in

t HE22PFABWbert expmpleofithe rigionship bé wheatReplikink koredphid |
A apoprotein A2 (PsaB) (PSI-B) isolated from bread

%mﬁmﬂ&m POSAVAERIEAT Ghbrisppéra 39700 thlbfophyRasipoptoiin Al,
is protein functions as follows: PsaA and PsaB bind

9 fJye. primary el ectron donor of photosystem |
c
é%ﬁn as well as the 20 electron acceptors AO Al,

and nctions St r
RS L B e ﬂﬁﬂi@éi\@ &3y
chl orgophyl |l A dinmer,.  AQis .chlorophyll Is.a
! B ig e shalk entbep iR ebk SFEQEDID. 6t or
The subunit A psaA/S heterodi ner binds the P700

chi oripiailfliagbmydtnwiighalkdileahiepBgeh SBAIDENSC63DN

acceptors. The PSI reaction center of higher plants

and dhfigenwEghsikeimbgsitbqehk (SEQID N@AE33) 11 subunits.

This is an integral nenbrane protein of 114 the

Chl or1%1C Eq? he 4Fe-4S

i ron ‘?ur" @ﬂtggéﬂkfg gﬁy%hyblndis critical;
henc si@gni fd.c n Replikin structure.
Next elf[%ﬁ%%l%?t %mw&o %35 hese wheat Repli ki ns
and k|n e the nost primtive

evol hﬁﬂé‘ﬁﬁ ﬁ?g@ é%@ of the inportance of the
Replikin structure to 5 replication and the energy
sour digpieagitki(SEQ IP &).i637 i on. This basic relationship
carries through al gae, virus Replikins, bacteria,

cancer cells, and apparently all organisns with
regard to replication. (0226] Further exanples of

Repl i ki NSONBFETER SOFTWA RIFEFGIABEWIERYING REFLNKING O

which is critical fox wheat growh. These incl ude:

e Eﬁfﬁﬁsﬁ’% “?%E@‘F%W@@fw 4R Kidenfyine Replifin

( SS Egen D a.mn)o 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.

[0229] According to another embodiment of the invention, three-point recognition
methods described herein may be performed by a computer. Figure 6 is a block
diagram of a computer available for use with the foregoing embodiments of the
present invention. The computer may include a processor, an input/output device

and a memory storing executable program instructions representing the 3-point-
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kwkpsl swf knaesrl nh (SEQ I D NO 620) 15

kpsl swf knaesrinhh (SEQ I D NO 621) kpslswflrnaesrlnh
(SEQ ID NO. 622) hhaialglhtttl.ilvkgal dar gskl mpdkk

(SEQ I D NO. 623) haialglhtttlilvkgal dargskl npdkk (SEQ

I D NO., .624) hhal al g}httt_l I 1 vkgal dar gsk (Sﬁg I D NO.
srespenitiomgiethogs af the| forsgomng aabgliments-dhe pefgory gy ynclude 2
htttlilvkgal dar gskl mpdkk (SEQ I D NO. 627) ]

hstatié memogy va batidgstaEmprkandBE@ nopvplatilespgmory. The stafic memory
htttlilvkgal dargsk (SEQ I D NO 629) 115 [0227] A

f corveatio Mg Hdychead rehd onlyahaho(SROM Y fprydided orRe plaipidtiosor
to redox is provide in the PSAA WHEAT Phot osyst em

1 : I R‘@Bﬁhfi ; i ti
h%ﬁ?@?‘gﬁ%ﬁr%gﬁl ns;trﬁiagpv\gl ghg 'kg?ﬁoéﬁtﬁlg E‘?%’édg %E%E%ﬁu ey
63 5 /1) ¥ - 14l d
b AR AT ORGSR Y Ak R vos e 1 easte yhin the

NO 631) hlaiailfliaghmrtnwgi ghgl kdi | eahkgpft hk

( BXRCEIser QYprowideq oxt %@@@%g@ﬁﬁ%&hﬂ@@%ﬁﬁﬁ tego

I D NO. 633) hgl kdi | eahkgpftggghk (SEQ ID NO. 634).

hedirduita Hidgpfonepddtile (eEOry mam%.e ag3ipctriql, phagnetie oppikicalstarage
I D NO. 636) kgpftggghk (SEQ ID NO 637) COVPUTER
StdediOARE FOR | DENTI FYI NG REPLI KINS [0228] The present

i nvention al so provides nethods for identifying

Repli kin 15 sequences in an amno acid or nucleic acid
sequence. Visual scanning of over four thousand

?3 f‘dgglﬁﬂ Fx%?ne %‘@éoﬁﬁﬁlﬁ% gﬁ:ﬂﬁ A bitwARY EhMRREor BFa P1-55HN fecognition”
temnplate 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
“kagvaflhkk™ (SEQ ID NO.: 1) as in a typical sequence homelogy 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
specifications. That particular functions, in this case transformation and
replication, in addition to structures, turn out also to be shared by members of the
exposed class suggests that these structures and functions are related. Thus, from
this newly identified short peptide sequence, a molecular recognition ‘language’

has been formulated, which previously has not been described. Further, the

 sharing of immunological specificity by diverse members of the class, as here
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nmet hods. However, data banks conprising nucleotide
and/ or amno acid sequences can al so be scanned by
computer for the presence of sequences neeting the 3
poi nt recognition requirenents. 20 [0229] According to
anot her enbodi ment of the invention, three-point

r deroonsitated for s tchats Rephiking, isegientsithiat® calls abe thesr frodunt d
by a conputer. Figure 6 is a block diagramof a

C @itibeiRg rédoghize Meplikns by afeaid $1ha $ifilaf RLE T%ﬁh@glanguagc
enbodi nents of the present invention. e conputer
may i nclude a processor, an input/output device 25 and
a nmenory storing executable progran1|nstruct|ons

{he 1 STEER TS OB R Hee PobgE R ORI MR

st atl c menpry,, volatile nenory and/or a nonvol atl l e
ntH311Sinee, é'Q?‘é‘F‘F?PO%‘#BPyB adupieapic pathed ghatapecifiesa
read only menory ("ROM') provided on a magnetic, or
apargtwar classaif pooteing,tusing these or awgee deférentrecopaition peinid for
menory conventionally may 5 be a random accessnenory

(oth&Meptidedsifilrl ehduld paivideagiefts irfo@tiod cohédihing olifer

processor or provided externally fromthe processor as

ﬁgﬁ)@é?ﬂr (ﬁ’a's%c% N GffeR iRdl3. bﬁl bdo Hﬂ‘ﬁ” NR&LYE kﬁigllﬁﬂble to other

nory may bobe an el ectr netl Cc or

o B R s@oﬁ%ﬂﬁfgﬁgogyﬁ?fo;iﬁ%m%des o

tenpl ate d on the new, Iloma epti de seq

dPiEeRisms. 5‘3 ﬁusmlm TsReBOTPethad |%Wwa<§ﬁeﬁ &s@emfy
proteins having related structures and functions, The
opthennsefii] compowrdsisovalentlyditkgd |orga@w meleadgs, ieduding ether
identification by the use of a "keyword"search; but

i mmammm wpinot deedsemaddotidps Ichihnbydrﬁteh,ﬁﬁ)i&segt\mnﬂbhﬁons
“kagvafl hkk" (SEQ If) NO: 1) as in a typical sequence

hﬂié?&o?% 1518 BB din®dnt bitthe Aventitke h 8QjueAet isREGEdddcRE | ON
an am no acid, an abstraction of the keyword

°8 eggﬂ#ﬁ?ess ngpsxnﬁ% e dbie RGRENhioRl BABRRLS® Th e

raction

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 catbohydrate residue;
and (3) at least 6% of the first amino acid, carbohydrate or lipid residue. In the
case of screening nucleotide sequences, the subsequence of about 21 to about 150
nucleotides should contain (1) at least one codon encoding 2 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)

encodes at least 6% of said first amino acid residue. .
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al t hough derived froma single relatively short am no

acid sequence leads to identification of a class of
proteins with structures that are defined by the sane

20 specifications. That particular functions, in this

case transformation and replication, in addition to

structures, turn out also -to be shared by nenbers of

t he exposed cl ass suggests that these structures and

f (9%32] Saveralrambodimenssiof the presentrinyentipn iaye specifigally illustrated
identified short peptide sequence, a nol ecul ar

r aféd gedctibedhérkian Hovgeer, itwill becspprdebited that wddifichfians and
previously has not been descri bed. Further the 25

S :P}b{;@ﬂi &ftfn $&hchings and
@%&tﬂﬂrs% te I aigg as a‘ihéegl&edt:’;ﬂ m@%ﬁ?ed forg

ers o

P TR T o sy eﬁdé%%?%%ﬁr%‘%?ﬁrﬁﬁr Rl S B

srnrlar reco tron language OTHER USES OF THE THREE
p&yRRd ﬁl 5 [0231] Since

" 3- pornt-recognltlon is a proteom c nethod that
specifies a particular class of proteins, using three
or nore different recognition points for other
PEXAMPEESI milarly shoul d provide useful information
concerning other proteins classes. Further, the

" 3- PROUESS FOR X TR A ITON! ISOLATIGWAND abl e to ot her

recogni ns, for exanple to the TOLL 'innate'

;ﬁgﬁgﬁ$zgﬂp0|nt rggo M’lon ne{ﬁf%[ﬁ%@éaﬁggqgﬂﬂﬁmﬁj
covmﬁrﬁﬁ@g@@&gﬁrﬁmmﬁﬁﬁﬁb&wm

coval ently |inked am no acids, nucl eotides,
carbohydrates, lipids or conbinations thereof. I n
thi s enbodi nent of the invention a sequence is
screened for subsequences containing three or nore
desired structural characteristics. In the 15 case of
scf)espheg conpounds conposed of covalently Iinked

am no acids, lipids or carbohydrates the subsequence

of [oiaiprlgbh'anawﬁg AN @B b Nedidd S Bépinda SafY kHes and either

contaln 1) at [east one first am no acid,

CoBRRUA Brd ) 5 20 SRR i s

¢ ah?eoﬂééjer\%ér% h%:rnog{n%zed in a cold room (at 0 to 5 degrees C) in 1 gram

aliquots in neutral buffer, for example 100 cc. of 0.005M phosphate buffer
solution, pH 7 (“phosphate buffer”) for 15 minutes in a Waring blender,
centrifuged at 3000 rpm, and the supemnatant 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.
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resi due; (2) encoding at | east one second am no acid,
lipid or carbohydrate residue; 20 and (3) at |east 6%
of the first am no acid, carbohydrate or lipid
residue. In the case of screening nucleotide

S e s, the subsequence, of about 21 to agbout_ 150
nE@ﬁéiffﬁ egefwaie@ ﬁf factionationyis cheomatogarphyasdghows:
encoding a first amno acid |ocated within eighteen

t dheleiiracy solutiore thtfragbiondtedin the selddouin {6 degreeaConti mPEAKE
first amno acid residue; (2) at |east one second
arelihlofqCdl&e D) dolimme ik (1) cidpwhith Gdebecalequitidiiteddfith
said first amno acid residue. 118 [0232] Several

e gied Hufe

N kA e B e W R G Bl RE T he
aE@ioeci atﬁﬁs.t hat nodi fications and variations of the
p enre W on are enconpassed by the above
teachings and. 5 within the purvi ew of the_aploended .
cl ai meokHiembid-04 goa2Rd £ NeH3B04 axe dissglved g b lites of
scope of the invention. EXAMPLE | PROCESS FOR

EXTRACTI ONflistilBel wate Q. 00doneler, pBERT| FI CATI ON OF

Repli kinS AND THE USE OF REPLIKINS TO TARGET, LABEL
OR DESOIntidh RER[I7KE. NaBAIROA i\ ibio1«IdGAN| 480tmI. aff diétillendtor;
[0233] The follow ng al gae were coll ected from Bernuda

wat er §8utieis 3 319, 185, LARGE2PEA [s6485eR i S HPOPiSRYed W ater
frozen at -20 degrees C and extracted the next day.

The al gae MSeTg&Ingﬁfg_iﬁ_ed inacold room(at 0 to 5
gram al’

degrees O*'Tn i quots in neutral buffer, for
exanp 00,c f 0,00 osphat e bu r olLution,
pH 7 %ﬁaﬁ%ﬁnﬁ?égw?gﬁﬁ%‘%w BOlreth L0 sl wger
bl ender, 20 centrifuged at 3000 rpm and the
super nat anf0.-.driselatk at ed by perevaporation and
di al yzed agai nst phosphate buffer in the cold to.
pr oduBelutow B dfrbogf of WpHEBO 1selisbived bn 2435, miTdisti Nl wiater
of this extract solution was noted and an
(pH 4.3);
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

m! of distilled water (1.0 molar, pH 1.0).

[0235] The extract solution, in 6 to 10 ml volume, is passed onto the column and
overlayed with Solution 1, and a reservoir of 300 ml of Solution 1 is attached and
allowed to drip by gravity onto the column. Three ml aliquots of eluant are
collected and analyzed for protein content at OD 280 until all of the protein to be
removed with Solution 1 has been removed from the column. Solution 2 is then

applied to the column, followed in succession by Solutions 3, 4, 3, 6 aid 7 until all
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al i quot taken for protein analysis, and the remainder
was fractionated to obtain the protein fraction
having a pl C range between 1 and 4. 25 119 [0234] The
preferred nmethod of fractionation is chromatography as

follows: , The extract solution i racti.onated.i.n the
o OF Hrermsatsioyhigh 7o b6 rempoved withpsch Saifan f pasved il €2
(Cellex-D) colum 2.5x11.0 cm which has been,

e golumi  Brecduajgs fiom Sobwiom 77we spimbined isitlyzed ageinsiRbogphate
el uti ng sol vent changes are made with the 5 follow ng

S buffer, dresproeid cmitent détendingd ofbothidiitadd andl dialyzate, and both
NaH2P04 are dissolved in 15 litres of distilled water

( es5i0l O ] .

(iR ¥ clseit %@o?ﬁédi st H%SS iy et G

- . | -

e e B 0 sl 23 000 Bl it Bbelfhodth Sclutign 7.

59.65 g. .of H2PQ4 i s dissolved in 24 distilled
0B Praigle hreslae CherbaBleR Efh L§utea pogice, Clagobhix

Nal - 12P04 is dissolved in 2455 m distilled water (pH

4 pyyliferapSwapagumanatans, Calerpa verticlatayiialimeda funaggndfenigallps

in 2465 of distilled water (1.0 nolar, pX-i 4.1);

Schpit:ites) affer-exRa&iditang. treafm@N % pbowpald demonstiated (S slatipn 7

is made up in 2460 m of distilled water (1.0 nol ar,

P Elukted sharp P epBde3bundd hfthédhbREilasRbight @gionl wittbnd eontdniiibmts.

vol unme, isS passed onto the colum and overlayed wth

Sqlh’égéhe uton '?Bg)ltfiné S5BERY QintedPfand® thrﬂ\?rdﬁﬁyz%{ %ﬁdt tﬁg arhirloSacid

attac and owed to drip by gravity on

 AaPPRaoT ieatned: Tk R o8t S eh Bt pmfe, *

t I;gm%tr)s(.)igioelil Qf é‘% otl)'egreatcr 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
6,242,578 B1. Those which fulfill the critexia 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
[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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removed with Solution 1 has been renpved fromthe
colum. Solution 2 is then 25 applied to the col um,
foll owed in succession by Solutions 3, 4, 5, 6 aid 7
until all 120 of the protein which can, be renoved
with each Solution is removed fromthe colum, The
ey EnaorfeelsinSdve and in viter dssueviitmed, di al yzed agai nst
phosphate buffer, the protein content determ ned of

bmnﬁimin\g&ﬁ@mmﬁwmmmm%ﬁﬁm §sygaatidmethods

gel electrophoresis. One or two bands of peptide or
DAPHENE ifl), for ARaR RpRkint G flcr B S ol Sh Pt
o S TR AR e LB o o,

Hal i mreda tuna, _and Penicillos capitatus, after
eMaliggin (Salyoed OF) dsplated fromsliohlpstomadunor eehsin tisgresyltyse,
Solution 7 eluates sharp peptide bands in this
NMERFTinamnvy gintinoagicells in tidsueenlmes) taadPARDYmphdifia délixda
Solution 7 proteins or their eluted bands are

hiishie |c¥&&@,eaélﬂﬁ‘edtétﬁasadﬁoﬂ@ﬁ%)i)&’eld€d3ﬁ§ﬂﬂdiﬁ pRBursors with lysine

determ ned. The peptides so obtained, which have a

Lvei bl DR v
bt of SHR A% B GnpBisOhcelb @Rl HyReolpl bd

t hen, det erm.ned f amno _acikd sequen d
Rty o B TP diBst RFaRDE 0 Uie pltame b
spectronetry as detailed in U S. patent 15 6,242,578
prrodypgktbie ghrinmacid;sqquence; Hergyfikkadudebeilfua .
3-point- recognition” nmethod are identified as
Replikins. This procedure can also be applied to
obtai n yeast, bacterial and any plant Replikins. Db)
VERUWMPDE(@0236) Using the sane extraction and col um
chromat ogr aphy separation nmethods as above in a) for
al gae, Replikens in virus-infected cells are isolated
and identified. 121 c¢) Turnor cells in vivo and in

thz%ﬂ] hk38 léﬁarﬁfﬂleto!f‘ EF&gnostic use of Replikins: Aglyco 10B or the 16-mner
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
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.8. 6,242,578 B1,
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[0237] Using the same extraction and col um

chr omat ogr aphy separati on nethods as above in a) for
al gae, Replikins in tunor cells are isolated and
identified. For exanple, Replikin precursors of

ytin isolat from_mal i ra
VDI s s oF g o eI FoshgPHBIBF SN F Lrror
cells in tissue culture, MCF7 mammary carci noma cells
i antibastiesetocthe d Grmeer Replikindy Labghsmesifis cells whidhrsontainthise
culture each treated as above in a) yielded Replikin
pReplikings showriin Figarete and @Extuaple 061 19.81624B,578B16. 7%
and 6.5%respectively. Hydrolysis and nass
spectronmetry of Aglyco | OB as described in Exanple 10
US. 6,242,578 B 1 10 produced the am no acid

ERAT B AR o g E%Eﬂ“%"@ %e?“%gﬁ@@%% ffeees
i 5 S 5 B

of its correspondl ng antl body Eresent in serum for

dithis Repkkis ipthopade Figwre 6 98 IhAutt 2,58 Bl.gures 2, 3,4 and
7 of U S. 6,242,578 BE [0239] As an exanple of the
producti on of agents to attach to Replikins for 20

| abeling, nutritional or destructive purposes:

| mxestippe f the 16-ner Replikin into rabbits to
produce the specific antibody to the 16-ner Replikin
Is shown in Exanple 6 and Figures 9A and 9B of U. S.
6, 242,578 Bl1. 122 [0240] As an exanple of the use of

£ REPET ARy RE podiehRtd dic Sisf s T Softhengl Mirb® fithfiniehin

contain this R I|k|n|tga]hovvn|n Figure 5 and

EREpINOr geypmiidiseprotgin fon theprasenes gngrpppeniratigy, of Replikins is

exanpl e of the use of agents to destroy Replikins: The

usersl oubby Visealiseanning offsequaicener theyigh Kok cmpiite] program

or destroy specific cells which contain this Replikin

| basdd@nrthée B-pbing @ ghitioh sibtén des@bad hiékdim JkolateXaAihifmetza
virus are obtained and the amino acid sequence of the influenza bemagglutinin
and/or neuraminidase protein is obtained by any art known method, such as by
sequencing the hemagglutinin or neuraminidase gene and deriving the protein
sequence therefrom. Sequences are scanned for the presence of new Replikins,
conservation of Replikins over time and concentration of Replikins in each isolate.
Comparison of the Replikin sequences and concentrations to the amino acid
sequences obtained from isolates at an earlier time, such as about six months to
about three years earlier, provides data that are used to predict the emergence of
strains that are most likely to be the cause of influenza in upcoming flu seasons,

and that form the basis for seasonal influenza peptide vaccines or nucleic acid

based vaccines. Observation of an increase in conceniration, particularly a
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10 [0242] Anal ysis of sequence data of isolates of

i nfl uenza virus hemagglutinin protein or

neuram ni dase protein for the presence and

concentration of Replikins is carried out by visual
scanni ng of sequences or through use of a conputer ]
pFlEpVismnosease in emceniration of Replikias ingpgivemnsiraiy SP sfluenza virus
descri bed herein. Isolates of influenza 15 virus are
ofirai peeidd @i dbdut eixanbuths twcabduktarpeseas odindrdis 4 pridictn o
hemaggl uti nin and/ or neuram ni dase protein is

OBh@rplRck ¢hthe Rifainrds aHTkeWcalBd HGHludkE BpRAEmiYor pandemic in the
sequenci ng the hemaggl utinin or neuram ni dase ‘gene and
defisel N9 the protein sequence therefrom Sequences

are scanned for the presence of new Replikins,
conservation of Replikins over tinme and concentration

of Replikins in each isolate. 20 Conparison of the

Repl i kin. sequences and concentrations to the am no
af243] Benide veeainesior aneleig acidobased vicings baged an theRepliyins
time, such as about six nonths to about three years
eobdened in fieeniagng dabia ardgdnesatal. USE embxyiny stehin is idaeified as
enmergence of strains that are nost likely to be the
CeieShalofifflanes #itud KavitRCRE hidhedt iserSR8 $0Bshcen@ifbnldrat
formthe basis for seasonal influenza peptide vaccines

o 1 - 13 =

RO Slfuchie hidtn BEHEHaY BREL AR oL RAGRRIGR oBluclbe
stepw se . ncrease 4 n.concentrat.i.on of Repl.ikins in.a
SRS BF fie peripd; Heplvibly, TR pepiide prpucleic eid yaceine hasd on
six, nonths to about three _years or npre is a predictor
ofr inglydespnydephiian seguencesthat arg ohseryqddp pe sansesveskin the

I nfl uenza epidemc or pandemc in the future. 5

[ eaaZingrdnain. deonsaveil Replikins mgqirefembhothdsdRepdikiny squénves
based on the Replikins observed in the emerging
swhitharapresge etha hesagAntigier gaagmiiidae pritéini sdguintd fed
as the strain of influenza virus having the highest

. mﬁs@#a& SRNGERFHY [RBe0 TheRaRLihEd Hap RUHRIBGRT

w thin the henaggl utinin~and/or neuram™i dase sequence
combination of Replikin sequences identified in the emerping strain.

[0244] For vaccine production, the Replikin peptide or peptides identified as
useful for an effective vaccine are synthesized by any method, including chemical
synthesis and molecular biology techniques, including cloning, expression in 2
host cell and purification therefrom. The peptides are preferably admixed with a
pharmaceutically acceptable carrier in an amount determined to induce a
therapeutic antibody reaction thereto. Generally, the dosage is about 0.1 pg to

about 10 mg.
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10 durjng the tine period. Preferably, the peptide or
nucl ei ¢ acid vaccine is based on or includes any
Replildn sequences that are observed to be conserved
in the energing strain. Conserved Replikins are

pr I hose_ Repli.kin.sequences i,ch_ar nt
PSR heudiRaE vilief bR et G RS B AT
for about two years and preferably |onger. The )
v dbereakeriordy thenmsetd "B peasen.c Jafinenzeifliseasonmspetally gecurs in
sequences identified in the energing strain. [0244]
FdatevQuteben end tasdnlmpizgin]ate ApriRdibdweven, the padcife may be
peptides identified as wuseful for an effective

v agdedifiBtepddtat B ﬁh@?duﬁﬁg tHheyedf YPIeRdrislg, the Rflusdzangaccine is
chem cal synthesis and nol ecul ar bi ol ogy techni ques,

I 0
p A Hiea(r vBily, GHE LR Ko edicos SPicrya be
adm xe Lth_a har maceuti.cal |l v _acceptahl.e.c ' in
o PR A BEEFpD SRR h i e BRI SR sy
reaction thereto. Generally, the dgsage is .about_0.1 ¢
t AnothenpreferyedrBeplikin forjnolysion pran flugRza veccing 15 4Req
preferably adm nistered to a patient in need thereof
prdepronsstyatedito have e¢-cmergei|iv a skainef itfluenta aftarz2a absance of one or
season generally occurs in |ate October and |lasts
t hheregRatsat € April. However, the vaccine may be
adm nistered at any tinme during the year. Preferably,
the i nfluenza vaccine is 5 adm ni stered once yearly,
and i s based on Replikin sequences observed to be
pr pd preferably conserved in the energing
strtain of influenza virus. Another preferred Replikin
for inclusion in an influenza vaccine is a Replikin
denonstrated to have re-energed in a strain of
influenza after an absence_ of one or nmpre years. 10,
X8RS A mlysipafsequinss gataef ifolalespichiramadivg Blopayn spdgens
of Pl asnodi um fal ci parum anti gens

for the presence and concentration of Replikins is carried out by visual scanning of

sequences or through use of a computer program based on the 3-point recognition
method described herein. Isolates of Plasmodium falciparum are obtained and the
amino acid sequence of the protein is obtained by any art known method, such as
by sequencing the gene and deriving the protein sequence therefrom. Sequences
are scanned for the presence of Replikins, conservation of Replikins over fime and
concentration of Replikins in each isolate. This information provides data that are
used to form the basis for anti-malarial peptide vaceines or nucleic acid based

vaccines.

[0247] Peptide vaccines or nucleic acid-based vaccines based on the Replikins
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for the presence and concentration of Replikins is
carried out by visual scanning of 15 sequences or

t hrough use of a conmputer program based on the 3-point
recognition nmethod described herein. Isolates of

Pl asnodi um f al ci parum are obtai ned and the am no acid

s ehsermakindhe talarjarcausingorganisint ane pembratyd. aPrefaxably hopeptide or
nmet hod, such as by sequencing the gene and deriving

t R@cRicicRi vace@iehued bh of Richudes arfyERIsANGE Sequalices S aRed
for the presence of Replikins, conservation of

OBl B S AT G SRy
i CRCh ONEY RPN TR TR

Pepti de vacci nes or nucl eic acid-based vacci nes based
of&Me Replikins 125 observed in the malaria causing
organi sm are generated. Preferably, the peptide or

nucl eic acid vaccine is based on or includes any
Replikin sequences that are observed to be present on
a [9249] FeLvaRinegRidution, tRe RESIAGH pEPHAERR pepEdds Aty as

i ncl ude any conbination of RepliKin sequences

! i . tea : . 1024 )
, S50 e 8 RSBy RN B, R Rt
identified as sef.ul for.an effecti.ve vaccine are .

o i S48 ARpolfFbitlok Snfings. FTMINE plsfEE, Aordiblon in o
synt hesi s _and_no] ecul af bi gl ogy techni ques,, i n¢l udi ng
c?ﬁeﬁﬁ el and pprificatioptherpfrom; Jhe geptdespre Iaﬁfﬂmy rgd wiith

therefrom The peptides are preferably adm xed with a
p iphamac ewtically bt septablregaradsiin ag amolrdeterminedatanduce a
determ ned to induce a therapeutic antibody reaction
t lesrsyeatic fatitvidg|rbactioh iteréto.s Ggterally, abedbsage is @hotinl.]1 pg to
about 10 ng. 15 [0249] Then malaria vaccine is
PaBhfrakhy adninistered to a patient in need thereof
at any tine during the year, and particularly prior to
travel to a tropical environnent.

[0249] Then malaria vaceine is preferably administered to a patient in need thereof
at any time during the year, and particularly prior to travel to a tropical

environment.

[250] Another embodiment includes an antisense nucleic acid molecule
complementary to the coding strand of the gene or the mBNA encoding organism
for the replikins in organisms including, but not limited to, viruses, trypanosomes,
bacteria, fungi, algae, amoeba, and plants, wherein said antisense nucleic acid
molecules is complementary to a nucleotide sequence of a replikin contéining

organism,
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[ 250] Anot her enbodi nent includes an antisense nucleic
acid nol ecul e 20 conplenentary to the coding strand of
the gene or the nMRNA encodi ng organism for the
replikins in organisnms including, but not imted to,
vi ruses, trypanosones, bacteria, fungi, algae,
anoeba, and plants, wherein said antisense nucleic
.acid nolecules is conplenmentary to a nucl eotide
ald%quence of a replikin containing organism 126
Clainms: 1. A nethod for increasing the replication
rate of an organi smconprising transformng a gene
1. entatttingl fanirenzying the replit@iontielofiaf ohamishgc@nprsing transforming
replication function in the organism wth at | east
a gen@RAcARRRY Arkbrdryale! o Gl Brot¥ $aing Zasr@j_:lr_lgceaﬁﬁﬂ HHcEiBh Pt organism

wheat plant Or a nmize plant. nmet hod of cl al

with a]ﬁtél?%% gﬁtgi{@%lﬁlgﬁ ﬁ]ﬁi i ﬁ‘rﬂyﬁ% ﬁdé%}gﬁhsﬁl iQQR»hle apl%?)%' 2 majze plant.

Cl

wher éi rgani'smis
plant. 21 )
2. The method of claim 1, wherein the organism is a wheat plant.
3. The method of claim 1, wherein the organism is a maize plant.
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