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

No. PCT/ US02/ 09240, filed March 26, 2002, which is a Continunation-In-Part
of Applications Nos. US 09/984, 057 and US 09/ 984, 056, both filed Cctober
26, 10 2001, which clainms priority from Provisional Applications

60/ 303,396, filed July 9, 2001 , the subject nmatter of which is

i ncorporated herein by reference.. FIELD OF THE | NVENTI ON [ 0002] This
invention relates to tREPHEKIN PRREID®S AN USES OFHEREICIKI ns, a newy 15
di scovered class of peptides that share structural characteristics. In
particulsar, this invention relates to Replikins which have been found in

i , b ) | ant d
Vi ruses ac%g%%wcﬁem@fﬂgﬁ Pﬁié{h%&‘se' ns, plants an

uni cel I ul ar elr use as targets "in the devel opnent of

met hods of t vent i di sea his 1invention
relates to tc@airt@%fﬁ %&Bﬁ?’“sﬁs@%ﬁmPﬁtéongﬁts%a{{:&c#ﬁ#pPh‘é"é‘@ndi seases. Al so 20
this invention relates to the use of Replikins to stimulate growh of
plants used NEPCHESE09MAREIIMIch 26 0B ATRIGREUNEOTIRREoN-RVERTPEN [ 0003]

Rapid replication is characteristic of virulence in certain bacteria,
viruses 25 énpllwaﬂbn@ﬁam(US‘e@9/9$ﬂ,|®5’fr'1mddE&69@84,956;dmﬁ0ﬁlet1(§)atdmEIG replication
in different organisnms has been described previously. This patent

appl i catoi on 200G vbriuhisclfime @riority feeA Pedvisiomd] Aipplicdtions 60/38,306) fak@¥hly 0 rapi d
replication. A new famly of conserved small proteins related to rapi d

replication,g r@@?dtlﬁ%ﬂbjegd ﬁ&ter%%ﬁblﬁﬁ ﬁchﬁj%gatEd)héreiW efeker@Bd control rapid
replication i'n multiple organisnms and di seéases and t

.FIELD OF THE INVENTION

[0002] This invention relates to the identification and use of Replikins, a newly

15 discovered class of peptides that share structural characteristics. In particular, this

invention relates to Replikins which have been found in viruses, bacteria, fungus,

cancer assoctated proteins, plants and unicellular parasites and their use as targets

in the development of methods of treating or preventing diseases. Further, this

invention relates to the use of Replikins in the detection of these diseases. Also

20 this invention 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, viruses
25 and malignancies, but no chemistry common to rapid replication in different

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

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

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




i nduce rapid replication in plant and animal |ife. [0004] W constructed an
al gorithm search for Replikins. In applying the 5 algorithminvented herein
not only was the function of the epitope revealed - rapid replication, but
an entire famly of honol ogues whose function is related to rapid
replication was di scovered, which we naned Replikins. [0005] The al gorithm
i s based on predict ahd cwitnedrapid repli¢atien de nultiile divenismsund dis@assyatdam | ooks to
parts rather than a whole protein in recognition. Protein chains are first
hydrol yzed bynduberapiiieplicasing ireplantind aaffmdlllge, pi eces, frequently six (6) to
ten (10) amno acids long, as part of the inmune systens' process of
recognition of foreign structures against which it may nount an i nmune
defense. By way of exanple, the inmune systemrecogni zes the presence of

di sease by c i i ns..of th i sease agent intq, smaller

pepti de sequ@ncelqg%g rség%ﬁg‘?mg‘gﬁ%ﬁ’imﬁ%@ ’gfﬁﬁ@fﬁ%ﬁ‘seglﬂépﬁ‘lé’é‘@qﬁ% a basis for
t he al gorithrq V\Ai]?%y\,hl ch Lo search for _honol ogues of the malignin_cancer
epi t ope, onc&2PHEIL IvERted herewynot galyayasthe Binghien ofdhe gpitopgireviealeds sepid £ i ¢
structure of the nmalignin epitope, in which two of the three |ysines (K s)
are ei ght resipligationapetran antird famalyedhdamobogued whosetfenciiopas malited toubmd’ 20 used
by the i mmune systemfor recognition referred to above (6-10 am no acids

|l ong); 3) Theepliagtion vasstdisdoeered wigoh weganed Rephkihope was shown to be a very
strong antigen, that is - a generator of a strong i mrune response; that
there are three lysines (K's) in the 10-ner peptide gliom Replikin and
that K's are knowmn to bind frequently to DNA and RNA as potential anchors

¢ h . : / gt PP dinth
Soquence of PRSI LhE pbiuiR bads HncRNiE): HEVRdmbbuERfRHAEC 1 LT g
resi due

apart, s esting a,connection to the netals qQf redox systens
whi ch alt r oGUHSR IPORS Tpast TaleE tHah d WUl Prtsin indpagaiiono b roteln chains ire

first hydrolyzed by the immune system into smaller pieces, frequently six (6) to

ten (10) amino acids long, as part of the immune systems” process of recognition
of foreign structures against which it may mount an i@me defense. By way of
example, the immune system recognizes the presence of disease by chopping up

15 proteins of the disease agent into smaller peptide sequences and reading them.
This principle is used as a basis for the algorithm with which to search for
homologues of the malignin cancer epitope, once the structure of the epitope was
known; 2) The specific structure of the malignin epitope, in which two of the three
lysines (K’s) are eight residues apart is in accordance with the apparent ‘rules’

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

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




[ 0006] Engi neered enzynes and catal ytic anti bodi es, possessing tailored
bi nding 5 pockets with appropriately positioned functional groups have
been successful in catalyzing a nunber of chem cal transformations,
sonetinmes with inpressive efficiencies. Just as two or nore separate
proteins with specific and quite different functions are now often
recogni zed t®Henwo &nwhishiazeeightd§btesisnedapact smgesing a cangectivhénthsepar at el y
cl eaved to "go about their separate functions', so the Replikin 10

structure i smatalsrifqedoxmystesis whidhtdte equitedIteprowids temeidyabr RPRGALE. t 0 be
recogni zed separately by the inmune system and may be now rationally

engi neered- e.g. synthesized to produce a functional unit. [0007] From a
proteom c point of view, this tenplate based on the newy 15 determ ned

glioma pepti | ed 1.0 the.di scovery of a wde ass_ of
proteins wi t@9@?@‘@%%2%@%?‘&%1‘9&&&%3&31%8%8% ﬁoffﬁﬁrf%ﬁ%a&*’lfﬁ&gi on, in
this case re(g:lki cation. Exanples qf the increase in Replikin concentration
wi th vi rul enRkgE With gprrepriaicly positiened fupctionakereupshave esngucesssitlnza, H v,
cancer and tomato leaf curl virus. This class of structures is related to
t he phenonenwiling aphaberqf] chemicebinarisfora@tionsy sorhedimesawitlimeesiveas yeast ,

al gae, plants, the gemni curl leaf tomato virus, H'V and cancer. [0008]

I n addition ¢fficidntiest Justpsttive op iesesuparatd priogidsi witgpetificraafigtity diffepdnt cat i ng
organi snms, we found that 1) Replikin concentration (nunber of Replikins per

100 25 ami nofuastichs)ardsiv 8&8@9&%&& tﬁ%@@ﬁ&hééi&azogﬁéggg%' fén{sy?ﬁfi onal

states dependant 3 on rapid replication, provid for e finding

that Replikiggy ?ép%reft&#r%%eﬁ%d tgu%{iﬂ(}uﬂﬂeﬂeslﬁﬁ?rg% fiﬁﬁc fon$Ssd 'ctl}g!lie@%iiﬁ,\éfleg E)? the

rate of replicatron o e organismin y T&Si

t hese functigQna roofs include the rel ati onshi found between rapid
repl i ca]tdi on sﬁﬂ‘&l‘\ﬁﬁﬁ WHEL RIRPHY Wiih P RS RAMCHPT Hat ipncs ¢ recogaized

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

synthesized to produce a functional unit.

[0007] From a proteomic point of view, this template based on the newly
15 determined glioma peptide sequence has led to the discovéry of a wide class of
proteins with related conserved structures and a particular function, in this case
replication. Examples of the increase in Replikin concentration with virulence of a
disease appear in diseases including, influenza, HIV, cancer and tomato leaf curl
virus. This class of structures is related to the phenomenon of rapid; replication in
20 ofganisms as diverse as yeast, algae, plants, the gemini curl leaf tomato virus, HIV

and cancer.

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

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




5 Replikins in influenza virus and the prediction of influenza pandem cs
and epidemcs, and the rel ationship between Replikin concentration and
rapid replication in H'V. [0009] The first functional basis for Replikins'
role in rapid replication was found 10 in the properties of the gliom
Replikin, a 1 OKD peptide called Malignin in brain glioblastoma nultiforne
(gliom) - aOQB?@KUep&dhOmeO‘dethemaEnsmthg finding 4t Beplyking arerelateéd i n
concentration in serum (AMAS), neasured by an early stage diagnostic test

for cancer nouantisgidelyas wetlab qodlitativel £8 the tat®6Erep Mtios BF the\Waganseh innaned
because in tissue culture the expression of this peptide and its

concent r at | ophikh (RS redlid. |E)%ﬂﬂésfﬁfﬁ?és@@ﬁlo%ﬂélf‘#eébfﬁoﬁ{c[ﬁ%ttﬁ@ﬂeﬁubﬁﬁﬂfased with

increased rate of cell division per unit I's there an

el | nunber
i nor ease but Cpd RS eblq PRt Do RRRPR a1 Bleg c*e‘ﬁss%ehweﬁla‘#eased ten
fol d whereas tﬁéﬁﬁ cel |, nunber, |ncre sed only five fold. 20 [0010] The
structure of RAR{KIRHRR BYipsaad r‘éﬁ"ﬁf‘%ﬁ MP%WW i s  and nmss

spectronmetry which reveal ed what proved to be a novel 16 ner peptide
sequence. \\epidumisheadd therrelatienship batweqeRenltken segemration ahd cipide have naned a
G@ioma Replikin protein in databases for the healthy human genone and found
that it was replicgticadeHIVi n t hese dat abases. 25 4 [0011] As such, the fixed
requirenent algorithmwas used to search in other organisms for the dioma
Replikin protein or honol ogues thereof. Over 4,000 protein sequences in
the "Pub Med" dat abase were searched and honol ogues were found in viruses

o YO bR o A AP B car e
10 in the properties of the ghoma Replikin, a 10KD peptide called Malignin in brain
glioblastoma multiforme (glioma) - a 250KD cell protein. Antimalignin zmtibbdy
increased in concentration in serum (AMAS), measured by an early stage
diagnostic test for cancer now used for most or all cell types. Malignin was so
named because in tissue culture the expression c;f this peptide and its concentration
15 per milligram membrane protein extractable increased with increased rate of cell
division per unit time. Not only is there an increase in the amount of malignin in

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

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

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

25




“replicating proteins' by their investigators. [0012] Honol ogues of the
Repl i kin sequence were found in all tunmor viruses (that 1is viruses that
cause cancer), and in ‘replicating proteins' of algae, plants, fungi, 10
viruses and bacteria. [0013] That malignin is enriched ten-fold conpared to
the five-fold increase in cell nunber and nenbrane protein concentration
in rapid replO0tht Aosuchf thgfixedreeqothent abgegigen nas afed Bisegtkin 6thérat i onshi p of
the Replikins to replication. Wien the glioma 15 replikin was synthesized

in vitro andorgsiib frehedliana Repiih pRitia oYﬂS&b %&ﬁhe{eap%{«fm o’ﬂbU“da“t

antimalignin anti body was produced - establishi r1gourous

oIS P abRiPlealift A hERb O ALLALTE s%&m&ggﬁé@%% and

providing t rst' potenti al Cc canc YR ot ype -

for Repliki cci.nes i r _organi.sns. 20 [0014 rmstratlon of
the rel gti on@ﬂf‘ o) b i ?‘?Q&?Wéssg?lﬁ&fgfy%éqql@[f?ﬁ&’ ramgée ‘l‘{]ﬂnal i mune
response to cancer Replikins %@l}‘/errl ding cell type) based upon the shared
speci fi ¢i ty Bemelegeerofuph Rrplidn protaing ecsuped Spqusntiy improteans esHedf i nmuni ty
with antimalignin anti body and active augnmentation with synthetic 25

Repl i ki n vaceépliestingsprpGixs by fhedttindystigdtos, 090 ser um speci nens from cancer
patients and controls has denonstrated that the concentration of
antimalignin antibody increases with age in healthy individuals, as the
inci dence of cancer in the population increases, and 5 increases further

two to thr eg;/)b?ﬁ]q{blﬁoﬁg%sébf?%é @g@g&;@ﬁ% gé BSRa o arfﬁlnhrwage m; hfat vitro

this antibo IS cytot Pl cograms es) per

cancer cel 1 3fisdshaf of e ieeh BEPRN FioheSroils) SPhpE bl hingL Yy "ol ates

10 viruses and bacteria.

[0013] That matignin is enriched ten-fold compared to the five-fold increase in cell
number and membrane protein concentration in rapid replication of glioma cells
suggests an integral relationship of the Replikins to replication. When the glioma
15 replikin was synthesized in vitro and administered as a synthetic vaccine to
rabbits, abundant antimalignin antibody was produced ~ establishing rigourously
the antigenic basis of the antimalignin antibody in serum (AMAS) test, and
providing the first potential synthetic cancer vaccine and the prototype for

Replikin vaccines in other organisms,

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

25 Replikin vaccines.




gquantitatively to the survival of cancer patients. As shown in glionma
cells, the stage in cancer at which cells only have been transforned to
the immrtal 10 malignant state but remain quiescent or dormant, now can be
di stinguished from the nore active |ife-threatening replicating state
which is characterized by the increased concentration of Replikins. In
addition, clues to the viral pathogenesis of cancer may be found in the
fact that glioma glycoprotein 1 OB has a 50% reduction in carbohydrate

resi dues whe(OESNAMRE 3f@,000@cRR SREimenBom Binterlpatit e 4hd EQfrolsha@ssoci at ed

with virus entry in other instances and so may be evidence of the

attachnment o } i i . i ki of glial
cells as a sgg%blfl%ﬁ%éﬁgﬁ%ttrt%% g%dnﬁaé'? % R?élgﬁ?%@n@%? %)Hgil[ﬁ%g«{agﬁsévﬁﬂw[ %%’é] The
sharing of i ol.ogi cal, s ificit y diverse nenbers, of the ¢lass, 20
as denonst ragg%%l?(ﬂvfgﬁ?lﬁﬁl eglﬁfﬁe’é%tqqﬁmr o) CPH@HEWWH&”&%?& | at ed
cancer Replikins, suggests that B cells and their product antibodies may
recogni z& REBIGRS & trede threg-fodd i eprlyanalicasugyn ragausithess pherjispe' In Wt h t he
di scovery of the Replikins, this shared inmunol ogical specificity may

expl ai n what vites this antibody Isycytaloxi€ tcedntert cells adscagransl (feinbymdlésd pant | mal i gni n
antibody is elevated in all cancers, 25 and is cytotoxic to cancer cells

and rel at ed tancetdeli, 1ad inofive e eBhicelfhti ®NdfantithaliRsih affib&lydklatege! | types.
Thus antinmalignin antibody is produced agai nst cancer Replikins, which

share i munolggirgalvefAB%hd :iu?érifzm d’f@%éé@bft%g%f]]%sr b5l gﬁ%& baisPhgnomenon  of

rapid replication, not to cell type. A secon nctional basis for
t he Repli ki ng, le | id replicatign i s t siu of data fromthe
past 100 yea?ts'(’lg‘%)l(r?i1 C%H%}& %‘z%g’ﬂ\%“ ﬁﬁ%ﬂlﬂ §ﬁ’é"3§ﬁeﬁ ?‘iaﬂ%}ﬁmb?‘%tf’gﬁ?fm@ ences and
epi dem o]l ogy of. infl uee:hza epi.denmi cs and, pandemi cs. To date, only
ser ol ogital H’é‘h&’@@ﬁt stat “ﬁ“ﬁ‘g?dﬂ QHEFISBLYr domaan; Row san b diskaguishgd from
strain-specific o

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

increased concentration of Replikins. In addition, clues to the viral pathogenesis

of cancer may be found in the fact that glioma glycoprotein 10B has a 50%

reduction in carbohydrate residues when compared to the normal 10B. This

15 reduction is associated with virus entry in other instances and so may be evidence

of the attachment of virus for the delivery of virus Replikins to the 10B of glial

cells as a step in the transformation to the malignant state.

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

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




conserved peptide sequences have previously been described in influenza,
and no 10 changes in concentration and conposition of any strain-specific
peptide sequences, have been described previously which correlate with
epi dem ol ogi cal |y docunented epidem cs or rapid replication [0018] A four
to ten-fold increase in the concentration of strain-specific influenza is
Repl i ki ns i nalbeell typese dkitus aftirnhiégniroamtibody v preduced againitrbheee B2pliltns, ( A) HI N1,
(A)H2N2 and (A) H3N2 was found, and that such increase of Replikin _
concent r at i oRhitB$hare hahﬂﬂolbgichrﬁpbéiﬁ&z}amﬁpwﬂi%ﬂlafe%era@éﬁs% binkf |y by
each strain from 1902 to 2001. These increases in concentration were then

shown to be %ﬁﬁﬁ%@lh@%ﬁ,?@?@}%ﬁ%‘a of at | east one specific Replikin

conposi tion o up ears after its di sappearance, plus the
energence of new strain-specific Replikin conpositions. Previously, no
strain-specific chemcal structures were known with which to predict which
strains woul d predom nate in com ng influenza seasons, nor to devise
annual i xt uld947bh segead dungtiopal basip gqfrﬁbe Repliking coladrapiheeplieationds thshar p
increase in H3N2 Replikin concentration (1997 to 2000), the largest in 25
H3N2' s hi st ostydy efithtd fremrthapse #0bymes af infipendafvims Reyphgdutnin prajeiai t i ons
which were |last seen in the high nortality H3N2 pandemi c of 1968 and in

the two hi ghseqiericeahnd dpidphid iy 0 irdfuedfh/dpidttics tipanBethicde Ts daksenly for
20-25 years, together may be a warning of com ng epidemcs. 5 [0019]

Synt hetic Regldki; i tion of
Lol ki str e P e oy R SO P PR e o1 st

Replikin structures o ere can persi st
for 100 years., or.re ear after an absence of from.ne,to 64 years
eappear s i ndftsgy sk PR Seetves have peRioREBEen derpribel montearadad |
virul ence due to random substitution of amno acids_in influenza proteins
i's norel? i kePRANEE 15(901(}??&;;5%0%}'@ cogpgpition of any strain-specific peptide sequences

have been described previously which correlate with epidemiologically

documented epidemics or rapid replication,

[0018] A four to ten-fold increase in the concentration of strain-specific influenza -
15 Replikins in one of each of the four major strains, influenza B, (A)HINI,
(A)H2N2 and (A)H3N2 was found, and that such increase of Replikin
concentration was related to influenza epidemics caused specifically by each strain
from 1902 to 2001. These increases in concentration were then shown to be due to
the reappearance of at least one specific Replikin composition from 1 to up to 64
20 years after its disappearance, plus the emergence of new strain-specific Replikin
compositions. Previously, no strain-specific chemical structures were known with
which to predict which strains would predominate in coming influenza seasons,
nor to devise annual mixtures of whole-virus strains for vaccines. The recent
sharp increase in H3N2 Replikin concentration (1997 to 2000), the largest in

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




10 organi zed process of conservation of Replikins. In fact, if random
substitutions of each am no acid occurred, the chance agai nst an average

l ength influenza Replikin sequence being conserved for one year (let alone
100) is calculated to be in the order of 2 to the 27 h power to 1. 15

[ 0020] The significant conservation of Replikins is not unique to influenza

virus is al serokaseet inithe hightmeatliyHIND pdh&Ra6 81 YOG mdliN BR: t&omﬁ% in HYV,.
as well as in wheat. [0021 ] Athird functional basis for Replikins' role

[ rapi d_ 1 ephigaliabiddytir 199 W8 197 Bul QeBelork i ROSRALY Bikar Shovn {0

be related to raprrd replication in H V. concehtration in the
sl ow grow ng ti . St -al n. of .(NSI, "Bru"), prevalent in early
stage infect EA(?%, eﬁa‘%ﬁlggﬁggé@n%eepoﬂﬁ\é@éﬁ‘xt h of the Replikin concentration
in the rapidly-growing high-titre strain of HHV (SI, "Lai"), prevalent in
| ate stage H V infection. 25 8 [0022] O her exanples are given of the
relation of Replikins to rapid replication. For exanple, in tomato curl

| eaf gerfi ni {9493 SynthetisRepdikinstase vew vansines. This high ddgese dficosservbifon afii no
acids of the "replicating protein', which have been shown to bind to DNA

contain fiveRBghkihkirngured obpRAwherebyetheideaticdl eg@otai@cun hexsist fPi100
replication, trypanosones are released from the liver 1n tens of thousands

from one trygpangwR W@ppbdtlafibPhLabsBRLRIf frol SRS 64 YehRTRMHRAE indRGRsitkd: N
structures with concentrations of up to 36 overl'appin Repl'1 ki ns per 100

am no acids Wit &/M@Vﬁ)ﬁ:ﬁ{l morﬁghtjtg be change in virulence due to random substitution

of amino acids in influenza proteins is more likely to be change due to an

10 organized process of conservation of Replikins. In fact, if random substitutions o-f
each amino acid occurred, the chance against an average length influenza Replikin
sequence being conserved for one year (let alone 100) is calculated to be in the

order of 2 to the 27" powerto 1.

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

~ wheat.

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

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

25




[ 0024] The increase in Replikin concentration in influenza epidemcs is
functionally conparable to the glioma Replikin's increase in concentration
during rapid replication of malignant glioma cells and conparable to rapid
replication in HYV and in a diverse range of other organisnms. Replikins
thus are associated wth 15 and appear to be part of the structural bases

of rapid repj0022} Omer éxanfhldsle¢ given oPIhg dlhtsdiBof HBRRL téReplid tephicatighcent rati on
and conposition therefore provide new nethods to detect and to control the

process of rggl éxﬁi;%je?ﬂr totfaioSdhr] 1§%tgg%gﬁﬁla\}1mtspv§ﬁ1§§ d stkdbbmaRd e, figm nance

of each bi ol ogi cal “popul at1 on. I scover ese new proteins related

to rapid repki i on. provid new.opportunities 1) fqr detectiqn pof

pat hogens byhﬁggﬁ ﬂﬂ%\?gldﬁﬂg&ﬁug’ml eﬁ&gl ée'&e’t‘gl?lﬁl? %‘\%vte’ﬁ??ﬁgglbqw‘ﬁ@%n?cﬁi ns, 2)
for the contrgl of a broad range of diseases in which rapid replication is
a key fact or PoyNA; eonainfivg RealikiPe Repl i ki ns and by using synthetic

Repli kins as vaccines, and 3) for 25 the use of Replikins to foster growh
of algals and plant foods. 9 [0026] There is a significant nunber of

di seases and pat hogens which have proved difficult to detect and treat and
for which tho23) B mdlatyd, leehdare foraapid Replicaflény Sryphiso@es iredtlsaed lont here i s
a need for developing a target that will provide 5 effective nethods of

detecting, t i HEHB M Qﬁ\é;ﬁﬁh ERSE . SUMWARY OF
THE | NVENTI ot\lh%?%%g%t%hog pr eésﬁedr?{ﬁin%vent onépr vabé[gis%ﬂée,gg%éih,g%ﬁp %r

LSSEQSEZ? “$h‘é**%§ﬁ%§dﬁsﬁp<é¢§ﬁ°@d@%’vﬁﬁiﬁ%ﬁ%ﬁﬁa gy g%@%?%i??frkﬁ%@ﬁ?t iRgﬁ' o
Compri i ny | Rowins s 108 BPRapoids RO R iR i ng (1)

10
[0024] The increase in Replikin concentration in influenza epidemics is
functionally comparable to the glioma Replikin’s increase in concentration during
rapid replication of malignant glioma cells and comparable to rapid replication in
HIV and in a diverse range of other organisms. Replikins thus are associated with
15 and appear to be part of the structural bases of rapid replication in different

organisms.

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

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




at | east one lysine residue located six to ten amno acid residues froma
second |ysine residue; (2) at |east one histidine residue; and (3) at

| east 6% | ysine residues 15 (Replikin) - constituting a new class of )
pepti des was revealed in al gae, yeast, fungi, anoebae, bacteria, plant and
virus proteins having replication, transformation, or redox functions.
[0028] In one aspect of the invention there are provided isol ated or

synt hesi zed 20 peptides containing a Replikin sequence. The pepti des
conmprise fr o[ﬁozﬁﬁ)dphatﬂdaa seifieantromber d§ diseaseymtidppthoppneawhick dave one | ysi ne
residue located six to ten amno. acid residues froma second |ysine

resi dues; (2proaed dfisilt nietdet aid tehanand fos wdih théeds né Sifeddive harlite. 6% | ysi ne
resi dues. 25 [0029] The present invention also provides nethods for

det ecting t hehiy, eSA6IE dibOrdef thereGORhadh RRHERG M @{&;g&hﬂdﬂvﬁn ygesanpl e or
environmental sanple conprising: (1) i1solati'ng nuctfeic acids fromthe body

e . g~ (1) 1ol at c act ds from the
o coence of AHaRe e Refiing. &t B BRitfaSemth coence of a

Repl i ki n strucbure with the presence of the contam nating organism [0030]
I'n another aBYBRENSf the invention there is provided a process for
stinulating the i nmune system of a subject to produce antibodies that bind
10 specifically to a Replikin sequence, said process conprising

adm nistering to the subject an effective anount of a dosage of a

conposi ti on SUMMARY@OETHEHSVENTHONEp! i kin peptide. One enbodi ment
conprises at |east one peptide that is present in an energing strain of

t he organi snTog273 UwB gf@%ﬁm@ﬂtm PIBRAdE8 - mékRod R0 RibnlifyIREnRI &%y | NVention
al so provides antibodies that bind specifically to a
10 amino acid sequences that include a Replikin sequence. The method is referred to
herein as a 3-point-recognition method. By use of the “3-point recognition™
method, namely, peptides comprising from 7 to about 50 amino acids including (1)
at least one lysine residue located six to ten amino acid residues from a second
lysine residue; (2) at least one histidine residue; and (3) at least 6% lysine residues
15 (Replikin) — constituting a new class of peptides was revealed in algae, yeast,

fungi, amoebae, bacteria, plant and virus proteins having replication,

transformation, or redox functions.

[0028] In one aspect of the invention there are provided isolated or synthesized
20 peptides containing a Replikin sequence. The peptides comprise from 7 to about

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

acid residues from a second lysine residues; (2) at least one histidine residue; and

(3) at least 6% lysine residues.

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

10




Replikin, as defined herein, as well as antibody cocktails containing a
plurality of antibodies that specifically bind to Replikins: In one
enbodi ment of the invention, there are provided conpositions conprising an
antibody or antibodies that specifically bind to a Replikin and a
pharmaceutically acceptable carrier. 20 [0032] In one aspect of the

i nvent i on t hef&centamipating efeenism i abedy, sappls epenvibeniefitabsampdt her pr ot ei ns,
reconbi nant, or synthesized peptides or other nethods containing a viral
Repl i ki n sequemgrésingthe viral Replikin peptides conprise from7 to about 50
amno acids including (1) at |least one lysine residue |ocated six to ten

am no actd 1L 1 a8) it BiouRRATbr MBARY LERHEYS enlifmibal SRl0ne

hi sti di ne residue; and at least 6%1lys tTesidues. (viral Replikin).

e < o 4 P BB L GR AR AR LGS AL AR

presence 5 of a ng viTusin POrenvT onfent al

sanpl e gonprisin 1) | soI nucl_ e jds fromt body sa e or

envi ronrent al  sampl % )rele%g ?ﬁ%@f@@pﬁgasguemt%wggacd}m%ﬁge ‘gtpé%ence of
a viral Replikin structure; and (3) correlating the presence of viral
Replikin structures coptaminating AEZERISAAL i on 10 and conposition, with the
presence of the contam nating virus. [0034] In another aspect of the
invention there is provided a process for stimulating the inmune system of
a subject to produce antibodies that bind specifically to a viral Replikin

sequence, sajod30] RGStheC PRt ioF tHAANAEHN0A HE€ s proviliad 4 procBa fnbj ect an
effective ampunt of a dosage of a conposition conprising at |east one

e sent i b PhtiRante SRARL IR GRIRIRER AbalcAntingfie: BERRA® Lhat 1o

present 1 n an emer tral rus new straln energes.

10 specifically to a Replikin sequence, said process comprising administering to the
subject an effective amount of a dosage of a composition comprising at least one
Replikin peptide. One embodiment comprises at least one peptide that is present

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

15 {0031] The present invention also provides antibodies that bind specifically to a
Replikin, as defined herein, as well as antibody cocktails containing a 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.

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

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

11




[ 0035] The present invention also provides antibodies that bind
specifically to 20 a viral Replikin, as defined herein, as well as

anti body cocktails containing a plurality of antibodies that specifjcally
bind to viral Replikins. In one enbodinent of the invention, there are
provi ded conposjtions conprising an antibody or antibodies that

speci fi cal | yrestdygs frema speond lysiap rasidug; @hat least pimhistidineiresidap) apd 43 pt abl e
carrier. 25 12 [0036] The present invention also provides therapeutic
conposi t i onsleastid¥p tysgierrgsidurs. irah®epdikaf). i sol at ed virus peptides having from
7 to about 50 am no acids conprising: (1) at |east one |lysine residue

| ocated six to ten residues froma second |ysine residue; (2) at |east one
hi stidine residue; and (3) at least 6% s |ysine residues, and a

pher eceut | RS SRESL R ReRAST B ol EF Loty RSLOGIAREEEL Rl (o

invention there an anti'sense nuc

conpl e tar vi rus Repl.i ki,n .mMRNA sequence, sajd Replikin mRNA

seque nggsn de né{‘l£ ﬁ%&%ﬁﬁ% ‘fIB‘PSe{B SEPA% spple Apenyiroginepighsampls E‘b‘?pml’éﬁ: (1) at

| east one |ysine_resi olue | ocated six to ten residues froma second |ysine
residue; (2) at {léadsolyfme nclelq aridsdrona thechody samplecppnvironmsatd s@opley si ne
resi dues. [0038] In yet another aspect of the invention there is provided a
met hod of  si mul @)i sgreehing thermeleicacidscior the pecsends) efatvitabRppliddnce ant i bodi es
to viruses, said 15 nethod conprising: adm nistering an effective anmount of
at | east one virus skephtdsamd peptide having from7 to about 50 am no aci ds
conprising (1) at least one |ysine residue |ocated six to ten amno acid

residues froma (S_;Zcq;laﬂ-ei_aﬁﬁé{]@I{r&%héy.{ﬁ'giraf%%%g‘?n %tﬁﬁzﬁfreé)ﬁ?eimoifzérg{ A&, ' esi due;

(3) and at least 6% ysine residues. 20 n anot her aspe there is

providegh a method of,,§@Le65diReh Jit hyFreBGRE bE e contaminating virus.

[0034] In another aspect of the invention there is provided a process for
stimulating the immune system of a subject to produce antibodies that bind
| specifically to a viral Replikin sequence, said process comprising administering to
15 the subject an effective amount of a dosage of a composition comprising at least
one Replikin peptide. One embodiment comprises at least one peptide that is

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

[0035] The present invention also provides antibodies that bind specifically to
20 a viral Replikin, as defined herein, as well as antibody cocktails containing a
plurality of antibodies that specifically bind to viral Replikins. In one
embodiment of the invention, there are provided compositions comprising an
antibody or antibodies that specifically bind to a viral Replikin and a
- pharmaceutically acceptable carrier. -

25
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for inclusion in a preventive or therapeutic virus vaccine conprising: (1)
obtaining at | east one isolate of each strain of a plurality of strains of
said virus; 13 (2) analyzing the am no acid sequence of the at |east one

i solate of each strain of the plurality of strains of the virus for the
presence and_ concentration of Replikin sequences; (3) conparing the
concent r at i off036] Regpriesant inyeufinsrassprovidesithempeutic canipdsitibnsequence of the at
| east one isolate of each strain of the plurality of strains of the virus

to the concecimprisinglom orffegrt oRisolatdaiin®s peptidel Baviig toni Ntd 4buedd no aci d
sequence of each of the strains at |east one earlier tine period to

provi de the &aiHeeRId*bmpRsiak: (@?ﬁ'l&&i&ge @Mﬁ?ﬁ?ﬁld £ 35datdd ¥y tol teATResiAGEL 0dS, said

at |east one earlier tine period bein about six 10 nonths to about
three years | oy ! T I.ndent i fyi. t he strai f t Vi rus
havi ng t he hf}% easstegé)%dzl&glgg ge]s?dﬁw’ éiﬁtcls?f?%? {%ﬁ(%g?r Fi qﬂ%r{g gédﬁg{l@/@s during
the at | east, two ti periods; and (5) selecting at | east one Replikin
sequence preb’éwpr?ﬁﬁg{gﬁea"g@rpg‘ﬁﬁﬂ u@%@mcewa\blfscaﬁwt ide identified in step
(4) as a peptide for inclusion in the virus vaccine. [0040] The present
I nvention al so provides a nethod of making a preventive or therapeutic
virus vaccine conprising: 20 (1) (2)

[0037] In another aspect of the invention there is provided an antisense

nucleic acid molecule complementary to a virus Replikin mRNA sequence, said

Replikin mRNA sequence denoting from 7 to about 50 amine acids comprising:

10 (1) at least one lysine residue located six to ten residues from a second

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

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

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

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

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

said virus;

13




(3) identifying a strain of a virus as an energing strain, selecting at

| east one Replikin sequence present in the energing strain as a peptide
tenplate for the virus vacci ne manufacture, synthesizing peptides having
the ami no acid sequence of the at |east one Replikin sequence selected in
step (2), and 14 (4) conbining a therapeutically effective anbunt of the
pepti des of sten2) 3analwih@tir aplins 8aid ettjuetd dfithaadest oY ieolarfofiessh and/ or
adjuvant. [0041 ] In another aspect, the invention is directed to a nethod

of identifying an SraRRFHeMhudhityRirBdhs 8f Yid Hius'Of thd bREARS LG, Preventive
or therapeutic purposes conprising: (1) obtaining at’least one isolate of

each strain of a pl LLy: Of 13 he virus; (2) analyzing the
am no acid sequenceHé‘?éeb&%tmgl[Oflﬁieegg'ggo%ﬁ@eing%ﬁ’ate of each 10 strain of the

plurality of strgains of the virus faor t pr.esence and concentration of
Repl i ki n sequenc@%; C?@Pa‘&%fﬂﬁF?W@n?ﬁ?nt%ﬁ@ém‘méﬁl‘lf’ﬁc‘?ﬁfm RPAdequences
in the amno acid sequence of the at |east one isolate of each strain of
the plufality of ssequenes afithe sdeast enssisolotetdf eachostramefithe ploralisy oRepl i ki n
sequences observed 15 in the am no acid sequence of each of the strains at
at | east one earl i estraihé ofthpeirion thocaicentradRntdi®eplikia seduecatds@bsavedRepl i Ki ns
for at least two tine periods, said at | east one earlier tinme period being

W thin about six mppiHeSarhifoABRUEqINEESE SRR LS tHa'strRths hOledsk 8Re £dlier and

time period to provide the concentration of Replikins for at least two
time periods, said at least one earlier time period being within about six
10 months to about three years prior to step (1);

(4) indentifying the strain of the virus having the highest increase in
concentration of Replikin sequences during the at least two time
periods; and

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

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

vaccine.

{00407 The present invention also provides a method of making a preventive or
therapeutic virus vaccine comprising:
20 (1) 1identifying a strain of a virus as an emerging strain,
(2) selecting at least one Replikin sequence present in the emerging strain
as a peptide template for the virus vaccine manufacture,
(3) synthesizing peptides having the amino acid sequence of the at least

one Replikin sequence selected in step (2), and

14




(4) identifying the strain of the virus having the highest increase in 20
concentration of Replikin sequences during the at |east two tine periods.
[0042] In yet another aspect of the invention, there is provided a
preventive or therapeutic virus vaccine conprising at |east one isol ated
Replikin present in a 15 protein of an energing strain of the virus and a
phar maceut i cal | y4accepbmiign tharapewicaly dffestivadiniovanif.th¢ péptides #f ssg (By ovi ded
by the present invention is a nmethod of preventing or 5 treating a virus

| nf ect i on_compri Si neviapimnRiceniiadlytuodpti bRk i/ Aagfbvhiter cof a
preventive or therapeutic virus vaccine conprising at 1east one isol ated
Replikin present in a protein of an energing strain of the virus and a

pharmaceutically acceptable carrier and/or adjuvant. 10 | NFLUENZA [ 0044]

I nfl uenza is ute,respiratory illness of global, i.nportapce. Despite

i nternat i onagoéég}f@r?ﬁ?@e’f 3(983%’?1@? 5% ejiign ﬁ?ﬁ?&e‘i‘/ 9%@88‘1%1@ éﬁiﬁ‘gg’ﬂ?ﬁ%gh

vacci nation, influenza jnfections remain an inportant cause of norbidity
and ror Pal i t §mergpgstraw i@ Vime forahagnoatn, gesvertiveam dhgsanratiaPEROsSve occurred
at irregular and 15 previously unpredictable intervals throughout history

and it is expweprsthg hat they will continue to occur in the future. The
i npact of both pandem c and epidemc influenza is substantial in terns of

norbi dity, nortgh)t ybauitdngsioRestiope okdte of d40H Siraih BF b pRADRY GVEGEAIALS 1 €Mmai n
the nost effective defense against influenza 20 virus, but because of the
ability of the virugd@rutate and the availability of non- human host
reservoirs, it is expected that influenza will remain an energent or re-

erergent i nfectief. JFigARk al MG AR Sl of ADG AP SRS RLER Jftaly | 1! uenza
10 strain of the plurality of strains of the virus for the presence and
concentration of Replikin sequences;

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

15 in the amino acid sequence of each of the strains at at least one earlier
time period to provide the concentration of Replikins for at least two
time periods, said at least one earlier time period being within about six
months to about three years prior to step (1); and

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

20 concentration of Replikin sequences during the at least two time

periods.

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

therapeutic virus vaccine comprising at least one isolated Replikin present in a

15




may vary within a country and between countries and continents during an

i nfluenza season. Virological surveillance is of inportance in nonitoring
25 antigenic shift and drift. Disease surveillance is also inportant in
assessing the 16 inpact of epidem cs. Both types of information have

provi ded the basis of the vaccine conposition and the correct use of
antivirals. plowdvefan dngergimpatrhineif e¢hdwifis ahé @ phailade@ivaliabheqepablcivamier

hemat ol ogi cal classification of the increasing nunber of energing

i nfluenza Vi §diBorsiifi@ams. and no specific chemcal structure of the viruses
5 has been identified as an indicator of approaching influenza epidemcs or
pandem cs. Currently, the only basis for annual classification of influenza
virus as active, inactive or prevalent in a given year is the activities
of the virus | ut i, ni d neuran njdase proteinps. , i nfluenza viral
cheni cal strWQQﬁ?@ﬂgH&gﬂ‘%@@a‘ﬂaaﬁ?@W&n‘bﬂ 'Slar’t“ﬁh?cﬁ?&rﬁﬁlgﬁl?mgﬁfi on that can
be used for quantitative 10 warni ng of epiden cs or pandem cs or to design
nore ef ect i Yeatiaga vims infectipncopwsising adwslistgdnsiosepatient inaeethihgeeof a

adm ni stration of influenza vaccines and the short period of tinme when a
vacci ne can pevantive ot theeapedtic wirrsataecjihesompprishieg stdest ond isglatediReglikiacci ne
coverage are of critical inportance. 15 [0047] In one aspect of the

invention t hgle@nRirfa Plof¥h 8€sh éidbileRtalof VR ShA @Phatndeti®dng Vi rus
pepti des containing a Replikin sequence. The influenza Replikin virus

pepti des conmcg@gblg%gl?e;aﬁ@op@_g}mﬁo am no acids including (1) at |east one

| ysi ne residue 1 ocat six to n am no acid residues froma second |ysine
residue; 20 (2) at |east one histidine residue; and (3) at :| east 6% ysine
residues. (Influenza Replikin). [0048] In another aspect of the invention,

there is provided a process for
' P ONFOERZR

[0044] Influenza is an acute respiratory illness of global importance. Despite
international attempts to control influenza virus outbreaks through vaccination,
influenza infections remain an important cause of morbidity and mortality.
Worldwide influenza epidemics and pandemics have occurred at irregular and

15 previously unpredictable intervals throughout history and it is expected that they
will continue to occur in the future. The impact of both pandemic and epidemic

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

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

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

25 antigenic shift and drift. Disease surveillance is also important in assessing the
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stinmulating the i mmune system of a subject to produce antibodi es that bind
25 specifically to an influenza virus Replikin sequence, said process
conprising 17 adm nistering to the subject an effective amount of dosage of
a conposition conprising at |east one influenza virus Replikin peptide. In
a preferred enbodinent the conposition conprises at |east on peptide that
i's present iimpaetofspidegiiog Bathaypes of inforbdatien havesprovided the[b@si4 8f thehe present

i nvention al so provides antibodies that bind specifically to an influenza

virus Repl i kizgbcirReofbbified alteih@icBire@asd\f dntidfraRN HoRR, faRd Ablethas
containing a plurality of antibodies that specifically bind to influenza

virus . Rep! | il BuRItoR A diRillontal ARSIIEN . ibhesife i@y ded

conpositions 10 conprisi‘ng an anti antl ecifrcally bind
to an influenza .Repl,ikin and a.pharpaceutically.acceptable cactrier. [0050]
The present - PGS Buat8 SHS itk shd PosspithrsnetisBhHREhEr RLS ! 51 ho
one or nore of isolated influenza virus peptides havi n&@;.rom 7 to about 50
ami no 5 ach¥pbesnideniifiedhas an inglicgtoy of gppyoaghingtinfluensa epidanic§ &F ne resi due
| ocated six to ten residues forma second |ysine residue; at |east one
hi sti di ne r epardlgmicsaritinzntly,dhs onl§ Hasiy firnenwad sladkificatioa nd irdlushzer vinseast i cal
acceptabl e carrier.

active, inactive or prevalent in a given year is the activities of the virus

hemagglutinin and neuraminidase proteins. No influenza viral chemical structure

has been identified prior to this application that can be used for quantitative

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

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

Replikin).

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

25 specifically to an influenza virus Replikin sequence, said process comprising

17




[ 0051] In another aspect of the invention there is provided an antisense
nucl eic acid nolecule conplenentary to an influenza virus hemaggl utinin
Repli kin nRNA sequence, said Replikin nRNA sequence denoting from?7 to
about 50 amno acids conprising: 18 (1) (2) (3) 5 at least one |lysine.
residue | ocated six to ten residues froma second |ysine residue; at |east

one 1L SR8k Rl BUISLISES U0 Y

anot her aspect o e 1 nvéention reis p si mul ati ng

t he i mmune stem subject to. prodyce antibodies to influenza virus
conpri si ngmg%arﬁsmgf? Lef'%nc’d‘eéﬂﬂﬁ%?’?f’exﬁvge tide. Ina pretegiedone i nfl uenza
virus Replikin peptide having from7 to about 50 am no acids conpri sing:
10 (1) (2)°“mBosyment thecompositionicoriprigesiag laghom peptide tat isipresetinam ami no aci d
residues froma second |ysine residue; at |east one histidine residue; and
at | east oYmdrgiogatainefinfluesza vias[ 0053] | n anot her aspect, there is provided
a nethod of selecting an influenza virus

5

[0049] The present invention also provides antibodies that bind specifically to an

influenza virus Replikin, as defined herein, as well as antibody cocktails

containing a plurality of antibodies that specifically bind to influenza virus

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

Replikin and a pharmaceutically acceptable carrier,

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

amino acids comprising:

18




peptide for inclusion in a preventive or therapeutic influenza virus
vaccine conprising: (1) obtaining at | east one isolate of each strain of a
plurality of strains of influenza virus; 20 (2) analyzing the

hemaggl uti nin am no aci d sequence of the at |east one isolate of each
strain of the plurality of strains of influenza virus for the presence and
concentration(bf Relehst khalysiequesidiedocatd) sic wmRakésiduck iencoseent r ati on of
Repli kin sequences in the hemagglutinin am no acid sequence of the at

| east one isol at ei@inedagifiue; 25 strain of the plurality of strains of
influenza virus to the concentration 19 of Replikin sequences observed in

the hemaggl uticpy Uaﬁl@ﬁgn@ﬁiis@diggfétgl@@c&dm ~each of the strains at |east one

earlier tinme period to provi concentration of Replikins for at |east
two tine peri , Ldeat | east, one earlier time period being wthin about
si x mont hs to%ig gb%%s{g[/ﬁyggegle&ﬂugs.p” or to step (1); (4) identifying the

strain of influenza virus having the highest increase in concentration of
Repl i Ki n sequences during the at least two tinme periods; (5) selecting at

| east one i-ki.n. seguence present in the strai f 10 influenza virus
pepti de. i o@ﬁ?jl']fifléfat ﬁmﬁ efg‘i?e'ftp %mgetﬁg)&thg lﬁ‘QfPVi%ﬁ@Png %in an influenza
virus vacci.ne, [0054] The present invention also provides a nmethod of
maki ng a prEviepg Jhe ppmonesystamefa sibjest fogspduse antibpdissde influenesonpr i si ng:
15(1) : . . .

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

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

10 (1) 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.

15 [0053] In another aspect, there is provided a method of selecting an influenza virus
~ peptide for inclusion in a preventive or therapeutic influenza virus vaccine
- comprising:
(1) obtaining at least one isolate of each strain of a plurality of strains of
influenza virus;

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

(3) comparing the concentration 6f Replikin sequences in the
~ hemagglutinin amino acid sequence of the at least one isolate of each

25 strain of the plurality of strains of influenza virus to the concentration
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(2) (3) 20(4) with a pharnmaceutically acceptable carrier and/or. adjuvant.
identifying a strain of influenza virus as an emerging strain; selecting at
| east one Replikin sequence present in the energing strain as a peptide
tenplate for influenza virus vaccine manufacture, synthesizing peptides
havi ng the am no acid sequence of the at |east one Replikin sequence

sel ected in step (RRepliielse@eiied oBSerded RTRARGH egﬁﬁllninyaxﬁﬂ)%&iﬁ' ve amount  of
t he peptides of step (3) [ 0055] In another asp the invention is

e L0 B! afheRle drdant bt B0uiB0. IEPRA 003 iR j nfl uenza wirus

for diagnostic, pre entlve or t erapeuti ur poses Igorrprlm ng: 20 (1)

obtaining at |eas f e ai.n o |urality of strains of
i nfl uenza virus; (gentg VZI ﬁ’&tr%r?él %E@Pﬁﬁfrﬁtkaﬁﬁﬂ&“&ﬁe&ﬂ’%quence of the
at |east one isol ate of each §traln of the plurality of strains of

i nfluenza virus fé&# tahléaStQH?)P Lehiame perdedrgwithiaabowt sbf mmelps ki n

sequences; (3) conparing the concentration of Replikin sequences in the
hemagdl uti ni n ani peouddhree yesquemrdo sfept(hle at | east one isol ate of each
strain of the plurality of strains of influenza virus to the concentration

of Replikin sddueiteatifitpstbe viediniof idfiRnAEVIRGHalink Md highésDeRBidin10 sequence
of each of the strains at at |east one earlier tine period to provide the

concentration of Eaehttition of Repkinl seqifthcds Wirink W 84L& time
periods;
(5) selecting at least one Replikin sequence present in the strain of
10 i-x.lﬂuenza virus peptide identified in step (4) as a peptide for inclusion

in an influenza virus vaccine.

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

with a pharmaceutically acceptable carrier and/or adjuvant;

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

25 . purposes comprising:

20




said at |east one earlier tinme period being within about six nonths to
about three years prior to step (1); and (4) identifying the strain of

i nfluenza virus having the highest increase in 15 concentration of

Repl i kin sequences during the at least two time periods. [0056] In yet
anot her aspect of the invention, there is provided a preventive or

t her apeuti ¢ i nf l(Lienphtairiingiat least@ineésotaepf ¢aeh Bgaiatof h phstlitpoéstan @t ed
Replikin 20 present in the hemagglutinin protein of an energing strain of

i nfluenza virus andigueabavigeeutically acceptable carrier and/or adjuvant.
[ 0057] Al so provided by the present invention is a nethod of preventing or

treating infl ue@apwxgﬁ?; ﬂfe%ﬂa%ﬁluﬁﬂ%iﬁb 284 3RS 1Ghs Aledsfofl patient in

need 25 t her eof rev ve or era I'C vaccrne conprising at |east one

isolated 21 Replikin present.in the he |utinin protein of a rgi ng
strain of infl uenzalso\li/)"lt? ﬂgeaﬁlﬂa& n&%&wﬂ@%ﬂm@érwsaﬁ %ﬁﬂvémég?rr% ®r “and/ or
adj uvant. TRYPANOSOMES 5 [0Q058] In_one _aspect of the invention there are
provi ded i sol ated oPresgRicBgcoREntraoTefdaplikinrearsnges cont ai ning a Replikin
sequence. The trypanosone Replikin peptides conprise from?7 to about 50
am no aci ds i ncl(@di rgmpaningthe cemsentramm dfRxplikin sequindesinitbeat ed six to ten
am no acid residues froma second |ysine residue; (2) at |east one

histidine residue; aegagdntisih ahesici®Yequisdets thefiichetone ibdlbtepaBAHOME 10
Replikins). MALARIA [0059] One trypanosone disorder which has proved

IR e e e
of Replikin sequences observed in the hemagglutinin amino acid
10 sequence of each of the strains at at least one earlier time period to
provide the concentration of Replikins for at least two time periods,
said at least one earlier time period being within about six months to
ab;)ut three years prior to step (1); and
(4) identifying the strain of influenza virus having the highest increase in

15 concentration of Replikin sequences during the at least two time

periods.

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

pharmaceutically acceptable carrier and/or adjuvant.

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

25 thereof a preventive or therapeutic vaccine comprising at least one isolated
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15 and econom c hardship in tropical regions. Malaria is caused mainly by
Pl asnmodi um fal ci parum which has proved to be extrenely resistant to
treatment and to date, a vaccine for malaria has renained el usive. Thus
there is a need for effective malaria vaccines and nethods of treating or

preventing the disease.. Thi application provides the basis_for such
vacci nes anc}{]‘?i’é‘ gscgt 1 tpég?fﬂﬁg%ﬁ)utawap%mbpé%ﬁwamg sijain JfinkfaZaet hods

descri bed above for production of and treatnent wth Replikin virus

vacci nes andﬂF@@@ﬂRmﬁmmwmﬁuéﬁﬂﬁwump@@kmnntﬂma@bamﬁuwmmlicable to the
production of and treatnent with Replikin malaria vaccines. [0060] In the
present invention, there are provided vacci nes and nethods for 25
preventing or treating malaria. The nalaria vaccines conprise at |east one
i sol at ed 22 TREBADMISOMERI ci parum Replikin. The present invention al so
provi des nethods for treating or preventing malaria conprising

adm ni ster i fg058] Ia opahspettofake ineértRatthate atMrovidediso Rl Rihthesiad
t herapeutic vaccine conprising at |east one isolated Plasnodi um fal ciparum

Repli kin. 5 tpARddonfd siptiddsQbhigtindy Re iREERR e.iﬁ%wcgbggggz@ﬂgnbodi es,

anti body cocktails and conpositions that nprise anti

speci ficall i . i K] | i Kins. ent.~ia nalaria antigen
of Pl asnodi i/Pr‘reP Pg%c%oglg?ﬁ%]ﬁg%i(%o%g%s ANo é?ﬁgfg:ri}bﬁ% gf) a{;leﬁtfbl% §S6me whi ch
may be treated,under, the present i.qpvention as is the case,for mmlaria, the
Repl i ki ns offesrﬁ'éeglaﬁ@ Sig 4 foPcRHRO e%@ mffqeé omasecppd lysa reefuca@yatt i on,
prevention, treatnment of syphilis. BACTERIA 15 [0063] In one aspect of the
i nvent i on t Heisbong kistiding regisye; ang|(3) atdeast 6%\Intinmrssidues. KErypandsame pept i des

- containing a Replikin sequence (bacterial Replikins). The

10 Replikins).

MALARIA
[0059] One trypanosome disorder which has proved difficult to treat and for which
there is no effective vaccine is malaria. Malaria canses much death, and physical
15 and economic hardship in tropical regions. Malaria is caused mainly by
Plasmodium falciparum, which has proved fo be extremely resistant to treatment
and to date, a vaccine for malaria has remained elusive. Thus there is a need for
effective malaria vaccines and methods of treating or preventing the disease. This
application provides the basis for such vaccines and methods of treatment and
20 prevention. All of the methods described above for production of and treatment
with Replikin virus vaccines and Replikin influenza virus vaccines are applicable

to the production of and treatment with Replikin malaria vaccines.

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

25 preventing or treating malaria. The malaria vaccines comprise at least one isolated
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bacterial peptides conprise from?7 to about 50 am no acids including (1) at
| east one lysine residue |ocated six to ten amno acid residues froma
second lysine residue; (2) at |east one histidine residue; and (3) at

| east 6% | ysine residues. 20 (bacterial Replikins). US Application Serial

No. 10/105,232 fil.ed ch 26, 2002 _is incorporated by reference inits
entirety, inchuay '@mﬂc%{pﬁ%’fn ﬁFPH%?‘%dT?%P%CFF@t mygptiet 3la0 POReEMEwors st i ng and
information. [0064] The present invention also provides nethods for

det ecti ng t HEr peatingms preyeniyis malagacomprising administerang tala petiepdansm i n a body
sanpl e or environnental sanple conprising: isolating nucleic acids fromthe
body sanpl e dfecimeamoumtefipaiversiveir eherapratieemichig dohprivinglaeleastapeds for the
presence of a Replikin structure; and correlating the presence of a

Repl i ki n st rigelated PlashiolivkM RIRSLEATRHIRI. t he contam nating organi sm [0065]
I n anot her aspect of the invention there is provided a process for

stimul ating the i nMmune system of a subject to produce antibodies that bind
10 specifically to a bacterial Replikin sequence, said process conprising

adm ni steri he subject an effective amount, of a dosage of  .a

conposi t i on%Q%MIF%PWQ’Idﬁﬁ%Vé@ refﬁﬁ’gmb’ﬁ’étf‘@r"‘frﬁﬁntﬂ?ﬁlﬁsk‘?nﬁ B@b‘f«qcﬁﬁﬂsme
enbodi nent conprises at _|east one bacterial peptide that is present in an
emer gi ng st radcopwosianyihak mpsise a@?@drﬁséhﬁtislped;{@ﬂyhéw tgtﬂr&ﬁpl‘iﬁmmrges. 15
[ 0066] The present invention also provides antibodies that bind

speci fi cal | yRepdikins pivesentaniaahalRégdritigen of Blasdediumeflicipanenn, as wel | as

anti body cocktails containing a plurality of antibodies that specifically
bind to bacterial Replikins. In one

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

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

BACTERIA

15 [0063] In one aspect of the invention there are provided isolated or synthesized
bacterial peptides containing a Replikin sequence (bacterial Replikins). The
bacterial peptides comprise from 7 to about 50 amino acids including (1) at least
one lysine residue located six to ten amino acid residues from a second lysine
residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.

20 (bacterial Replikins). US Application Serial No. 10/105,232 filed March 26, 2002
1§ .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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enbodi nent of the invention, there are provided conpositions conprising an
20 anti body or antibodies that specifically bind to a bacterial Replikin
and a pharmaceutically acceptable carrier. [0067] The present invention

al so provides therapeutic conpositions conprising one or nore of isolated
bacterial peptides having from7 to about 50 am no acids 25 conprising: 24
(1) at |eastofaﬁ@ntmylmmeggé@ml@rga@@mmtsqd)y semplecay epeispERsalspea second

| ysine residue; (2) at |least one histidine residue; (3) at |least 6% ysine
resi dues; ardmprifidy: a pharnmaceutically acceptable carrier. [0068] In

anot her aspect of the invention there is provided an antisense nucleic

acid nol ecul e conpl RERAERAHNCIEO a€ldDaBInGHE BbdRRRIPIKbNenvibRmeRELRADE:; sai d
Repl i ki n nRNA sglgﬁence d%noti ng from?7 to about]j 50 ami no acids conpri sing:

10 (1) at | t i ‘ : j [ f
(1) at leas ( Qiesd;{,ﬁ@i@é §§d1§19%c1h9fcﬁftﬁcﬂ?égeﬁaé 8&&@,;1;@3 gf;iiatgg{g, ifym a

second |ysine east one stidine re (3) at

| east 6% | ysi ne Jesi dues. 0069 n t..anot her a ct _of the, nvention
there 15 ptovi Gl sCoTEAE By Proskpe phd REGR v ot B TLGE pedenge O Ao ct “to
produce antibodies to bacteria conprising adm nistering an effective
anount of at |east SHTEABRAERE QIEANIEMp| i kin peptide having from 7 to about

50 am no acids conprising: (1) at |east one |ysine residue |ocated six to
ten amno acid residues froma 20 second |ysine residue;

[0065] In another aspect of the invention there is provided a process for
stimulating the immune system of a subject to produce antibodies that bind

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

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

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

pharmaceutically acceptable carrier.

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

25 comprising:
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(2) at least one histidine residue; and (3) at least 6%]Iysine residues.
25 [0070] In another aspect, there is provided a nethod of selecting a
bacterial Replikin peptide for inclusionin a preventive or therapeutic
bacterial vaccine conprising: 5 (1) obtaining at | east one isolate of each
strain of a plurality of strains of the bacteria; (2) analyzing the am no
aci d sequence(pf it1gashind 5t rafe ISAlRsEk Qe AMueSkbR dioffnd e pl ural ity
of strains of the bacteria for the presence an concentration of bacteri al
Repl i ki n sequence 'in%qeﬁgae.corrpari ng the concentration of bacterial

Repli ki n sequences™i'n the ’am no acid sequence of the at |east one isolate
of each strain,of the l.ural.it f strains of the bacteria to the
concent r at i on'\of ?}:}8?55?1? St“#@‘?ﬂyefsﬁ}l?f sequences observed in the anino acid
sequence of each of the strains at |east one earlier tine period to

provi de the cbhcetleast PGrlydne residgessend i al Replikins for at least two tine
periods, said at |east one earlier tinme period being within about six

mont h§ to abo(#) taphampeantically doveptalde cariep (1), or earlier in rapidly
.nmutating bacteria; (4) indentifying the strain of the bacteria having the
hi ghest increase in concentration of bacterial Replikin sequences during
the at least two 20 tine periods; and (5) selecting at | east oge bacteri al
Replikin i 3 : LA : ' i de
Rep OO0 Endthr S8l btk R cRficihbre i0brdyifRaAAGhildndd niEHE

identifie step (4) 'as a pepti usion 1nt erial

vacci ne. acid molecule complementary to a bacterial Replikin mRNA sequence, said
Replikin mRNA sequence denoting from 7 to about 50 amino acids comprising:
10 (1) atleast one lysine residue located six to ten residues from a second

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

(3) at least 6% lysine residues.

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

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

20 | second lysine residue;

(2) at least one histidine residue; and

(3) atleast 6% lysine residues.
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26 [0071 ] The present invention also provides a nethod of naking a
preventive or therapeutic bacterial vaccine conprising: (1) identifying a
strain of a bacteria as an energing strain; (2) selecting at |east one
bacterial Replikin sequence present in the 5 energing strain as a peptide
tenpl ate for the bacterial vaccine manufacture; (3) synthesizing peptides
havi ng the am no acid sequence of the at | east one bacterial Replikin
sequence selected in step (2); and (4) conbining a therapeutically

ef fective ampooyo] Bf anbliRr ReiREL fefe i@&)rca[%t(i)%e;ﬁza‘(xﬁl&hoégfA’@léc'ﬂngalBQ&EﬁHﬂlceUt ically

acceptabl e carrier and/or "adj uvant. n anot her aspect, the invention
is directed R - LVl enerqgin trathn of .bacteria for
di agnosti c, %{rg ven |I13§/He%ﬂof£r?llc ?h@%géﬁjgb%qﬁlﬁ?vﬁoosr erﬂ)ggﬁﬁfy?cé?r}% v acfg":“'( 1)

obt ai ning at | east. one isolate of each strain of a plurality of strains of
t he bacteri a®PBYS@fal yzi ng the amino aci d sequence of the at |east one
isolate of each strain of the plurality of strains of the bacteria for the
presence and colidermbtanipgat lgpst pae iselatedf cRelpstiain nf & plyoality oBstradG of 3)
conparing the concentration of bacterial Replikin sequences in the am no
aci d sequence of thdhabackermst one isolate of each strain of the plurality
of strains of the bacteria to the concentration of bacterial Replikin

'sequences observeq isRalybiag MY 48indatid sEQENEO6LNOht BAE Bndlsoldibof cabK i Ns at at
| east one earlier tinme period to provide the concentration of 25 bacterial

Replikins for at | e%ﬁ'ﬁintdﬁ’?héﬁlﬁﬁli&%fi ffhs of %Qbfctterlaefsﬁhc%ggseﬁ%ralnher

concentration of bacterial Replikin sequences;

10 (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

15 bacterial Replikins for at least two time peﬁods, said at least one earlier
time period being within about six months to about three years prior to
step (1), or earlier in rapidly mutating bacteria;

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

20 time periods; and

(5) sclecting 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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27 time period being within about six nonths to about three years prior to
step (1); and (4) identifying the strain of the bacteria having the highest
increase in concentration of bacterial Replikin sequences during the at
|l east two 5 tinme periods. [0073] In yet another aspect of the invention,
there is provided a preventive or therapeutic bacterial vaccine conprising

at |east onefjoge] 'ﬁﬁ@%e&%@irﬁéﬁtﬂin a%?rbkiﬁ@s a RIBRAF nlakind dredeatiVe & an
energing strain of the bacteria and a pharmaceutically 10 acceptable

carrier and/ ﬂl&rea?gﬂxtib" ferial QLG ¢ %ﬁk;ggzortant sub-speci es of bacteria,

classified un nycobacteria, are obacterium | eprae (leprosy) whose
30-s ribosomal protein has a C-.termnal . Replikin and Mycobacterium
tubercul osis (t u‘ggrd i 3(11;;aml}ggfgl?ég@m@wqr@gg%m%m i kins. Replikin
in 30s ribosonmal protein s6 of Mycobacteriumleprae (Iepr QSé}) is: kvnrtdkh
20 Replikins in @he splpetingatdgashgriedisgierial Replikinssapense prgsentdn Hie
hpr pkvaaal kdsyr| k hprpkvaaal k ksagkwpdkf| agaaqvah 25 Replikins in the
B- D- gal &ct osi dase ofentergingktirain 28a hepglederhplate for the bactkridlfviastike Repl i ki ns in
Agr obact eri um tumef aci ens:
manufacture;
(3) synthesizing peptides having the amino acid sequence of the at least
one bacterial Replikin sequence selected in step (2); and
(4) combining a therapeutically effective amount of the peptides of step (3)

10 with a pharmaceutically acceptable carrier and/or adjuvaht.

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

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

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

20 (3) comparing the concentration of bacterial Replikin sequences in the
amino acid sequence of the at least one isolate of each strain of the
piurality of strains of the bacteria to the concentration of bacterial
Replikin sequences observed in the amino acid sequence of each of the
strains at at least one earlier time period to provide the concentration of

25 bacterial Replikins for at least two time periods, said at least one earlier
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5 hsdqql avm aakr | ddyk hl | dhpasvggl dl ranm aveevki dnpvynek
hpasvggl dl ranml aveevki dnpvynek kcvmakncni kcpagl tt ngeaf ngdpr al agyl nm ah
_kncni kcpagl t t ngeaf ngdpr al agyl mi ah 10 hhdt ysi edl agl i hdakaar vr vi vk

hdt ysi edl agl i hdakaar vrvi vk hdakaar vrvi vk

ki gggakpgeggql pspkvt vei aaar ggt pgvel vsppphh

ki gqgakpgeggql pspkyvttings mesiad dging gvidtiv sl bixthonths to about three years prior to

kasei t kt | asganshgal vaaaheavahgt nmvggnmsnsgeggeh

kasei t kt | asganshgal sapaiipand@h kaseitktl asganshgal vaaah kaseit kt| asgansh
kryf pnvkt pvggvt f avi agavadwh 20

hhi | of |
EEE ZZS: S; 8222%' D aneBERl: %ﬁﬁﬂgﬁfﬁﬁfﬁﬁwk%ﬁ%ﬁ% highest increase in
i aa asav % rae
hhi aagl of gasavypi ovgPRaBHRIG mG E#ﬁ%nﬁﬁlmﬁmaamﬂ%%m 6% PY%eekf gadadk
25 hiaa%lgfgasavypl%yqfraeekfgadadkafkrfakaaekslnk
f

hi aagl gPgasavypl gvg aadadkaf | cr f akaaek
hi aagl gf gasavypl gvqf r aeekf gadadkaf | crfak hi aagl gf gasavypl gvqgf r aeekf gadadk

[0073] In yet another aspect of the invention, there is provided a preventive or
therapeutic bacterial vaccine comprising at least one isolated bacterial Replikin
present in a protein of an emerging strain of the bacteria and a pharmaceutically

10 acceptable carrier and/or adjuvant.

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

15 Replikins.

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

kvmrtdkh

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

ksagkwpdkflagaaqvah

25 Replikins in the B-D-galactosidase of E. coli:
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kf gl ydaaf eksscgvgfitrkdgvqgth 5 [0075] Al so provided by the present
invention is a nmethod of preventing or treating a bacterial infection
conprising admnistering to a patient in need thereof a preventive or

t her apeutic vaccine conprising at |east one isolated bacterial Replikin
present in a protein of an emerging strain of the bacteria and a 10 :
phar maceut i chdwghqgkitfegpk abl e carri er and/or adjuvant. FUNGUS [0076] In one
aspect of the invention there are provided isolated or synthesized fungal
pepti des congﬁ$ﬁﬁgq a Replikin sequence. The fungal Replikin peptides 15
conprise from7 to about 50 am no acids including (1) at |east one |ysine
residue |ocated six to ten amno acid residues froma second |ysine

resi due; (2) at Ieast one histidine residue; and (3) at |east 6% ysine
resi dues (f L Re k|n 077 of the methods described above for
product i on gﬁ%@ |%&Qdéph“"%ﬁA%§E¥erlal Repl i kin vaccines are
applicable to the productlon of and treatnent with fungal Replikin

vacci ned. [ Oedanlaymisakdddykr aspect of the invention there is provided a
process for stimulating the i nmune system of a subject to produce

ant i bodi es tkidhphsvgdldi@mbpeeviidopalyingkt o a fungal Replikin sequence, said
process conprising admnistering to the subject an effective amount of a
dosage of a dlkdrBvORIhp Bk at | east one fungal Replikin peptide. 5
[ 0079] The presen invention al'so prOV|des anti bodi es that bind

speci fical I ypd, J’H?% fined herein, as well as antibody
cocktails cont alnin Eitﬁn ralT tpy oq ant1 bodies that specifically bind to

viral Replikinsg b li@0&amedpralagytmniah

10 hhdtysiedlaglihdakaarvrvivk
hdtysiedlaqlihdakaarvrvivk
hdakaarvrvivk
kigqgakpgeggqlpspkviveiaaarggtpgvelvsppphh
kigqgakpgeggqlpspkvtveiaaarggtpgvelvsppph

15 kaseitktlasgamshgalvaaaheavahginmvggmsnsgeggeh
kaseitktlasgamshgalvaaaheavah
kaseitktlasgamshgalvaaah
kaseitktlasgamsh
kryfpovktpvggvtfaviaqavadwh

20 hhiaaglgfgasavyplgvqfraeekfgadadkatkrfakaackslmk
hhiaaglgfgasavyplgvqfraeekfgadadkatkrfakaaekslmk
hhiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaek
hhiaaglgfgasavyplgvqfracekfgadadkafkrfak
hhiaaglgfeasavyplgvqfraeekfgadadk

25 hiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaekslmk
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enbodi nent of the invention, there are provided conpositions conprising an
anti body or antibodies that specifically bind to a fungal Replikin and a 10
pharmaceutically acceptable carrier. [0080] The present invention also
provi des therapeutic conpositions conprising one or nore of isolated
fungal peptides having from7 to about 50 am no acids conprising: 15 (1)
at | east onehibygpfpasaveplgdgfeadehizadaittafiifakiaekt en resi dues froma second

| ysine residue; (2) at |least one histidine residue; (3) at |least 6% ysine

resi dues; anﬁiaﬁglgfggsaqpﬁlrgm@éﬂgg@ddhdﬂ@ﬁgept able carrier. 20 [0081] In
anot her aspect of the invention there is provided an anti sense nucleic acid

ol ecul e cong %Eﬁ Repl i ki n nRNA sequence, said Replikin
MRNA sequence%@%gvﬁ%ﬁ?@&fﬂ%&éﬁ out 50 amino acids conprising: (1) at
| east one |ysi resi due ated six to ten residues froma second 25
| ysi ne resi d@tlg?yedﬁf%%i‘?gvﬁdt’%éﬁg‘ﬁhone hi stidine residue; and (3) at |east 6%
| ysi ne residues. [0082] In another aspect of the invention there is
provi ded a process for 5 stinulating the i mmune system of a subject to
produce antibodies that bind specifically to a fungal Replikin sequence,
~ sai d pr ocess{003Hphlse ipryidaditiyrthe presént invetidort i @ nisthddeftpreventihf ect i ve anount
of a dosage of a conposition conprising at | east

treating a bacterial infection comprising administering to a patient in need thereof

a preventive or therapeutic vaccine comprising at least one isolated bacterial

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

10 pharmaceutically acceptable carrier and/or adjuvant.

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

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

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

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

fungal Replikin vaccines.

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

stimulating the immune system of a subject to produce antibodies that bind
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one Replikin peptide. 10 | NCREASI NG REPLI CATI ON [0083] In yet another
aspect of the invention there is provided a nethod for increasing the
replication rate of an organi smconprising transformng a gene encoding an
enzynme or other protein having a replication function in the organism with
at |l east one Replikin structure. 15 DEFIN TIONS [0084] As used herein, the
t erm " pept i depecidicallypioci fahgd] Replikkinsequenee, egitpessast cinprisiug admimstesngam no
acids in which the carboxyl group of one is united with an am no group of

another, o @ingsibiRe bfi&deaouTi o B5BaRAR b0l oRbaAp ARG 18:20 denot e

the am no acid sequence encodi ng such a conpound. us herei n, -

"isol ated" o&né'%%{g%tga%?%ﬁﬂégtﬁ)&oti de or biologically active portion thereof

refers to a pe Substantially free of cellular material or

ot her contam nating peptides fromthe cell or tissue source fromwhich the
peptide is derived, or substantially free fromchem cal precursors or

ot her chem cals when chemcally 32 synthesized by any nethod, or

subst antSi al | POFPEEhe present mivention sisol nigvidesantibiodies thahing sprcelivally &y by
reconmbi nant gene techni ques. [0085] As used herein, a Replikin peptide or
Repl i ki n pr oa fingal Rephikirg as defired hereirf as egll an agtibody icocktailstcontalrong a 50 ami no
acids conprising: (1) (2) (3) at least one |lysine residue |ocated six to
ten anino achraliepbrnEbodie®Mabspecifically bind to viral Replikins. In one

embodiment of the invention, there are provided compositions comprising an

antibody or antibodies that specifically bind to a fungal Replikin and a

10 pharmaceutically acceptable carrier.

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

(4) apharmaceutically acceptable carrier.

20
[0081] In another aspect of the invention there is provided an antisense
nucleic acid molecule complementary to an fungal Replikin mRNA sequence, said
Replikin mRNA sequence having from 7 to about 50 amino acids comprising:
(1) at least one lysine residue located six to ten residues from a second
25 lysine residue;
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second |l ysine residue; at |east one histidine residue; at |east 6%]Iysine
residues. 10 Simlarly, a Replikin sequence is the amno 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 identified as having an increased 15 increasing
concentration of(2Replt idabtoneddstidineassiie; @@ or nore of its protein

sequences relative to the concentration of Replikins in other strains of
such organi sm e J ' asi ng concentration of Replikins
occurs over a p(-eg?i odéq%%te@gt%%{sg%sffﬁg%%ht six nonths, and preferably over a
period of at |east about one year, nost preferably over a period of at

| east about three years or nore, for 20 exanple, in influenza virus, but
may be a rrucEqﬁ)%hﬁrter period of tjme for bateria and other organismns.
[0087] As ustWSRElngmether aspest ofshe inventiondherg icpraviged pTaosISsfoEt r uct ure and
properties of an organi smcaused by substitution of amno acids. In
contrasts, thgimelatnBthe imonme sydem ohd sehjeal seprodecedntibodies thasbind conser vati on
of particular am no acids due to |lack of substitution. BRI EF DESCRI PTI ON OF
THE DRAW NGSspec{¥@BB o &figigalkRdplikinh stqlidice Gaibftottep téhphgng béminigsiigncy of
occurrence of Replikins in various organisns. [0089] Figure 2 is a graph

depicting th e £kt vEBIn R 1 L4 O rotein
during anaer t(-g\)bﬂiﬁc Eggg(}t?ggti?oth of ‘gﬁﬁf gfbfg{ss? n%édc%@s{t%%%nﬁﬁmé%ﬁaa

one Replikin peptide.

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

with at least one Replikin structure.

15
DEFINITIONS
[0084] As used herein, the term “peptide™ or “protein” refers to a compound of
two or more amino acids in which the carboxyl group of one is united with an
amino group of another, forming a peptide bond. The term peptide is also used to
20  denote the amino acid sequence encoding such a compound. As used herein,

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

substantially free from chemical precursors or other chemicals when chemically
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[0090] Figure 3 is a bar graph show ng anount of antimalignin antibody
produced in response to exposure to the recognin 16-ner. [0091] Figure 4A
is a photograph of a blood snear taken with ordinary and 15 fl uorescent _
light. Figure 4B is a photograph of a blood smear taken with ordinary and
fluorescent light illustrating the presence of two | eukemc cells. Figure

4C is a photygheyded b any detisd, beyubstanhallgl fra@rork 8bhtsminatihf pefpidesence of
antimalignin antibody. Figure 4D and Figure 4E are photographs of the

llayer of cel keh Byrtbigied by4beondi®iht 8énetlciRitfiedd M nutes fol I owi ng addition
of antimalignin antibody 50 [ 0092 igure 4F i's a bar graph show ng the

inhibition of growmh of small cell lung carcinoma cells in vitro by
antimalignin antibody. [0093] Figure 5 is a plot of the anmount of

antimalignin i hod resent_in,25 the sefum qof patients with benign or
mal i gnant br@g{ﬂg‘;é‘é r?iP’ea-%?Fglkb‘bg?pt’gﬁpbgm}?kl@af‘{t%%n #gaReids i s a box
di agram depi cting an enbodi nent_ of the invention wherein a conputer is
used to tarr yeaygRcahaEing higiabput Weaseine acidncompriisie:of i dentifying Replikin
sequences. 5 [0095] Figure 7 is a graph showi ng the concentration of

Repl i ki ns obser v@d iatldastnmgdysine residusflodandd sisedztan Bmamckcidfesideswzo ast r ai n,
HINI, on a year by year basis from 1918 through 2001. 10 [0096] Figure 8
is a graph of the Reptddd psif@ngriaty ati on observed in hemaggl utinin of

i nfluenza A strains, H2N2 and H3N2, as well as an energing strain defined

by its constitue Re MakidaShi ] d H3N2(R), on a year by year basis
£ om 1950 to 2002 Rl didShistitifié RARLE;
(3) at least 6% lysine residues.
10 Similarly, a Replikin sequence is the amino acid sequence encoding such a peptide

or protein.

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

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

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

and other organisms.

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

- of an organism caused by substitution of amino acids. In contrast, the term
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15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0097] The identification of a new
famly of small peptides related to the phenonenon of rapid replication,
referred to herein as Replikins, provides targets for detection of

pat hogens in a sanple and devel opi ng therapies, including vaccine

devel opment. I n general, know edge of and identification of this famly of
20 peptides Goabdrestiod® e usgditentin,atfeef theobseventioh of patieslaeadincacidsdes f or any
organi sm that harbors Replikins. Identification of this famly of peptides
al so provi des e of dubsiitdgdecti on of viruses-and virus vacci ne devel opnent.

[ 0098] For exanple, identification of this famly of peptides provides for
the 25 detection of influenza virus and provides new targets for influenza
treatment. 35 ldentification of this famly of peptides al so provides for

exanpl e, for e t i Ql | ari ovides new targets for nmalaria
vacci ne dev&%ﬁmﬁ%%ﬁq)ﬁb&@%@%ﬁéed by the identification of
this famly of peptides include the detection of infectious disease

Repl i ki s, c@r@ég} igheunis afaap EraRh Aepigling the Sequaney phpoqurisnes of Repl i ki ns.
[0099] Rapid replication is characteristic of virulence in certain

bacteri a, viRepldgns iancrioed oggaaisuises, but no chemistry conmmon to rapid
replication in different organisns has been descri bed. Whave found a
famly of conserved snmall protein 10 sequences related to rapid
replication, which we have naned Replikins. Such Replikins offer new

targets for i f.f j ye. i EHP%% hemnani.es. The

fi rgt Repl i kfbr?\g?jou 1%\%/afsg‘ atﬁgéﬂg%?b&nigkggpée?%nﬁg&ﬁ?@ sp%rc&ggll. led in
brain gliobl oma. ,ul tifor | ioma). cel.l protei,n.called lignin. 15
L001007 Har ) S8 drbid Bkt d-BeRbie SEulicaRP pEHRLTRGEG R 1 Be nover 16
mer pepltoi de sequence which contains the glioma Replikin. This Replikin was
not

[0090] Figure 3 is a bar graph showing amount of antimalignin antibody

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

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

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

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

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

25 the serum of patients with benign or malignant breast disease pre-and post surgery. -
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found in databases for the normal healthy human genone and therefore
appeared to be derived from sone source outside the body. 20 [0101] W
have devi sed an algorithmto search for the glionma Replikin or honol ogue
t her eof . Honol ogues were not common in over 4,000 protein sequences, but
were found, surprisingly, in all tunor viruses, and in the replicating
proteins of algae, plants, fungi, viruses and bacteria. 36 [0102] W have
identified that both 1) Replikin concentration (nunber of Replikins per

100 am no_acjoio)) Faekdis ReBk dldefuf QURARIE X VIRRIHEL BF Srctiiehuibhie funct i onal

phenonenon of rapid replication. These relationships provide functional

basis for t ngﬁﬁ i ki re rel at. ti-tatively as 5
wel | as quariﬁ%l%t%%n\e?re y oért(:? ﬂlégerﬁgé 8§§P&lrt?f)‘?|§'8§ ?‘5??.0 hﬁgﬂ%@ﬁe&fi rst

functional basis.for Replikins role to rapid replication is seenin gliom
replicati on.%ﬁtm&epﬁgﬁ'tseﬂ'l‘%ﬁsa malignin is enriched ten-fold conpared to

the five-fold increase in cell nunber and nenbrane protein concentration in
rapid td replication of glioma cells suggests an integral relationship of
the Replikins to replication. Wen the glioma Replikin was synthesized in
vitro and adif0RbEiigured is agraphshowhgithe carenti-ation iod Regliting shsealedndant
antimalignin anti body was produced. This establishes the antigenic basis

of the anti naltiegpiudfin J7k¥uchha Bohd MIBMAS strhiSHINEN6h PYQY by§sart he first
potential synthetic cancer vaccine and the prototype for 15 Replikin

vaccines in %ﬁ%rgrl%g%ﬁ%j%gh t he denonstration of this natural i nmune

relationship o s to replication and this natural inmune
response to cancer Replikins, which overrides cell type, based upon the
shared specificity of cancer Replikins and rapid replication, both passive
augment at i on_of his imunity with antimalignin anti body and active
augmentléfti On[q%pﬁ}]l;1g9rﬁt8hlétai%aphyof the Replikin concentration observedl}/}

hemagglutinin of influenza A strains, H2N2 and H3N2, as well as an emerging
‘strain defined by its constituent Replikins, designated H3N2(R), on a year by year

basis from 1950 to 2001.

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

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

the detection of viruses and virus vaccine development.

'{0098] For example, identification of this family of peptides provides for the

25 detection of influenza virus and provides new targets for influenza treatment. -
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20 Replikin vaccines now is possible. [0104] The rel ationship between the
presence of antimalignin antibody and survival in patients was shown in a
study of 8,090 serum speci nmens from cancer patients. The study showed t hat
the concentration of antimalignin antibody 25 increases with age, as the

i nci dence of cancer in the population increases, and 37 increases further
two to threeldestificitioned thiy familyi afipeptides atseqaodiestvr efanpdd, lfottthpe. 1 n vitro,
the antimalignin antibody is cytotoxic to cancer cells at picograns

(fent onol es) dgtectiohiuTeulartednd, prévides iR wiiaksRtst HEmMERNE ¥Atdudd de¥Blopheadt | MBI i gni n
anti body relates quantitatively to the survival of cancer patients. As

shown in 5 gFyQRG eﬁﬁ#%? Ffo'?ﬁie& b9Us idBntRAGEH Bﬁt%us\rl%r?gp R‘fg%ﬁtﬁicpﬁ\’:ﬁldgm y been

transforned to the | al malfgnant state escent or

dor mant, now, FSkI i sh rgm.the nore actiye.life-threatening
replicating g}%g}{%ge,gﬁ%?%%i‘chgﬁ’scnﬁ%eﬁg%]égﬁ . dcweﬁlﬁan\“}?g%’&i‘gﬁ aﬁ‘%ncent ration
of Replikins. In additiopn, .clues to the viral pathogenesis of cancer ray
be found in fR¥H mleﬂhﬁelﬁ ma gl ycoprotein 1 OB 10 has a 50% reduction
i n carbohydrate residues when conpared to the normal 1 OB. This reduction
is associated with virus entry in other instances, and so may be evidence
of the attachnment of virus for the delivery of virus Replikins to the |l OB
of glial cel [()98FRapid tephichtivd ibehdra@aridtioolairuRics @ dehginMattegsamiusat ate. 15
[ 0105] Qur study concerning influenza virus hemaggl utinin protein sequences
and influeng i ki : : .fded a second
1 RRiERRLES, Y n@MRmibAecdfnbn l@%})m@?ns l?)caltlglglﬁl d&ﬁftgegpﬁ

functional basis for the relations of Rep Ication. Only
ser ol ogi cal pglmgl i - ant | ificatkion.  but n e

strai n-speci PI C c%ﬁéﬂéérl{;/ugg %gekg}blg%e%glg%eu%h@zé faﬁlél Ot)“foé'\s/?rgff&’f%}ﬁb%r@ﬁmbescri bed
in inflyenza, Furt her changes i.n 2Q .concentration and.conposition of
any st r!:abl n- s PEdFeE f%%‘ﬁ??%rép@efgﬁécﬁ%% b Wg baye named Reph?“ns- sheh

Replikins offer new targets for developing effective detection methods and

therapies. The first Replikin found was the glioma Replikin, which was identified

in brain glioblastoma multiforme (glioma) cell protein called malignin.

15 [00100] Hydrolysis and mass spectrometry of malignin revealed the novel 16
mer peptide sequence which contains the glioma Replikin. This Replikin was not
found in databases for the normal healthy human genome and therefore appeared

to be derived from some source oufside the body.

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

proteins of algae, plants, fungi, viruses and bacteria.
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described previously that correlate with epidem ol ogi cally docunent ed
epidemcs 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)H N, (A)H2N2 and (A) 143N2, is
shown to relate to influenza 25 epi dem cs caused by each strain from 1902

to 2001. 38 [049Z6{Venhsve identifadshrsbotin bl Retidirecannentestion numbeg oficent rati on are

due to the reappearance of at |east one specific Replikin conposition from

1 to up to GReplikissper 400 emirotasidd) amiP)Repditinaconfposisioh berrelaevgtdnbe of new
strain-specific Replikin 5 conpositions. Previously, no strain-specific

cheni cal st rfuabtidis pN@bReko? Whrapid feplivhlionh ThesdtkRHbAshigsRowls ai ns t hat
woul d predom nate in comng influenza seasons, nor to devise annual

m xt ures of FTA o i : i - . i.ncrease in
one Rep | ki & Eal bisEroP Heeglsliol B BOR e i SRS Mand HBER 0L PTG
and the _reap rance. of ecific l.i kj.n conmpositions that were 10 | ast
seen in°the ﬁ?‘gﬁs WW?‘E@\VF@?}O%\@%J?%%@W%O% 1968, and in the two high
nortality epidem cs of 1975 and 1977, but were absent for 20-25 years,
together nmay be a warning of com ng epidem cs. This high degree of
conservation of Replikin structures observed, whereby the identical
structure caf®1pzk Bhesfirsf functi®@l bagisaos Reglikinsexajeto aspid tdpdication iabsarice of from
one to 64 years, indicate that what was 15 previously thought to be change

due to randoglichudeplitationO The FachtHiab glicifa aligin id dHricHEN®A-fBKWoRtipafedits NOr €
likely to be change due to an organi zed process of conservation of

Repl 1K . [ GLETL CRGuGORSSS al bR on BRI Bt Bhedaliint Api | uonza

virus but was also 20 observed in other sourc r exanple 1 n foot and
mout h- di,s easr%pf{éartféﬁ ‘of tgﬁ@l%a gells s'lﬁl,lgéésEsaatn’ in?egxdal }"g?fft%%'ship of the Replikins to

replication. When the glioma Replikin was synthesized in vitro and administered
as a synthetic vaccine to rabbits, abundant antimalignin antibody was produced.
This establishes the antigenic basis of the antimalignin antibody in serum (AMAS)
test, and provides the first potentialr synthetic cancer vaccine and the prototype for
15 Replikin vaccines in other organisms. 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

20 Replikin vaccines now is possible.

{0104] The relationship between the presence of antimalignin antibody and
survival in patients was shown in a study of 8,090 serum specimens from cancer
patients. The study showed that the concentration of antimalignin antibody

25 increases with age, as the incidence of cancer in the population increases, and
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[0108] A third functional basis for Replikins' role in rapid replication is
seen in the increase in rapid r replication in HV. Replikin concentration
was shown to be 25 ielated to rapid replication in HV. W found the
Replikin concentration in the 39 slow growing lowtitre strain of HV (NS
1, "Bru"), which is prevalent in early stage infection, to be one-sixth of
the Repli ki HIcEes enttwerio i threetfeldrig shudly malignanay,rgghilgss eficel évpst dain of HIV
(SI, "Lai")(prevalent in late stage H'V infection). 5 [0109] Fuasrther

exanpl es ‘deniires theatngintatigninehtbodynis ymwtafic Reqincéd dells hipicagpards repl i cati on.

In the "replicating protein," of tomato curl |eaf gem ni virus which

devast at es (RfiléRole§)IRS carlceedll, hitd inkivo M ARcaftitidn of ARiAgMRNCe Whi ch has
been shown to bind to DNA, was shown to contain five Replikins. In

mel aria, | %ﬂ%ﬁ%&%la&?hgﬁrﬁgﬁgewltt. f?&fri/iggl JG R é}é@@lﬁlgsﬁg%ﬁovﬁ{ f rel eased

fromthe liver ousands from rypanosone, nultiple,
novel , al nmost. ~fl ant' . Replikin.str ures have been found,wth
concent fat i gh?nﬁfgﬁg%&t% %@Fﬁ%ﬁﬁqﬁé’ C%E’FY??’HX%B@}U%%@F# KOMSci ds.
[0110] The conservation of any structure is critical to whether that 15
structure piBwodakmalignagbitec bhligrmaiquiesseriar domnantinopkeadRé destroy or to
stinulate. When a structure is tied in sonme way to a basic survival
mechani sm ofistinguisteddfem the mofeactve lifetthreetening eplicatinestatenwbickesd. A varyi ng
structure provides an inconstant target, which is a good strategy for

avoi di ng at thakaeszediahe aRreasdi dopoelitRE ok BAR epliies. RERTi@8) €luaé Rothe
specifically against the prior structure and thus 20 are ineffective

agai nst thevifﬁﬂ%ftﬂ S O carldr $naS HeAb G in' e HECHaCHidnd &1 &:8%&{ Wijoms, for
exanpl e, so tha 2 aoegglrles\?/slr oucs vacca?tnee may lge %]%i t ea‘ib%le%éc?l e glgai nst the
current, viggdl g 060 tdubfion FD carbohydrate residues when compared to the normal 10B.

This reduction is associated with virus entry in other instances, and so may be

evidence of the attachment of virus for the delivery of virus Replikins to the 10B

of glial cells as a step in the transformation to the malignant state.

15 [0105] Our study conceming influenza virus hemagglutinin protein sequences and
~ influenza eptdemiology ovér the past 100 years, has provided a second functional

basis for the relations of Replikins to rapid replication. Only serological
hemagglutinin and antibody classification, but no strain-specific conserved peptide
sequences have previously been described in influenza. Further, no changes in

20 concenfration 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 influeriza -

25 epidemics caused by each strain from 1902 to 2001.
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REPLI KI NS AS STABLE TARGETS FOR TREATMENT [0111] Both bacteria and H V have
both Replikin and non-Replikin amno acids. |In HLV, for exanple, there has
been a recent increase in drug-resistance from9% to 13% due to nutation,
that is substitution of non-Replikin amno acids. (See 5 detailed analysis
of TAT protein of HV discussed herein). In bacteria, the devel opnent of
‘resistant strains' is due to a simlar mechanism However, we have found
that Replikin structures do not nutate or change to the same degree as non
Repl i ki n ani HB0aLWeshgmshowed dhat dhese instdases intoficotrationchrerdut to thé sease vi rus
conservation of Replikins discussed herein). The Replikin structures, as
opposed 10 t mappearace oRatibask one specifictRuptkinamposifiss el aneg foltdseprsovi de
.new constant targets for treatnment. [0112] Certain structures too closely

related to smefiifé@lisaﬁ?wmc@,rﬁu@me@fr@fgehue oﬁ%ﬂﬁfaiﬁ:g?daﬁﬁh_ ntly. Because
IS |

an essential conponent of the Replikin 15 structur tidine (h), which

is knowd or j e Walel rou in. redox €nz and ’
pr obabl es sou#@%ﬁﬁ)&g’e?é&ﬁ dr?gg)dg%m%%rlgﬁée%{iﬁ %ﬁl}lgﬂi ,Sﬁ'ﬁ%eg W%Eeekn%f%r{gﬁhi sti di ne
structure renni constant, this structure remains all. the nore attractive
a target forgg'«?g?‘i’ﬂ{eal%ﬂ‘eoﬁtr itﬁﬁﬁl"vé’ﬂlr ?d%nﬁ‘@ﬂ@]’mmgdﬂh‘éenﬁ?éqaé%c poi nt
of view, inventors construction of a tenplate based on the newy

det er mi ned ghordprdeyispuimel Bedueheewhelg-vithe sirains fonxactingsoTbe yecoit a  wi de
class of proteins with related conserved structures and a particul ar
function, ishatthinsreasesia H3 Replikin noncEmtaatinng$997 tot2000), tieriegsd inn Repl i ki n
concentration with virulence of a disease include, influenza, HV, cancer
and tomato | H3N2'¢ history] drdSthe Pappddirance 8bpéciiRICPIkALInPodionPdthativerect Uures is

related to the phenonenon of rapid 41 replication in organi sns as diverse
as yeasfy al gaeerPit Righ' MGt ARTHAN2D4hdenhiBF 1968, and in the two high
mortality epidemics of 1975 and 1977, but were absent for 20-25 years, together
may be a warning of coming epidemics. This high degree of conservation of
Replikin structures observed, whereby the identical structure can persist for 100
years, or reappear after an absence of from one to 64 years, indicate that what was
15 previously thought to be change due to random substitution of amino acids in

influenza proteins is more likely to be change due to an organized process of

conservation of Replikins.

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

HIV tat, and wheat.

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

25 gelated to rapid replication in HIV. We found the Replikin concentration in the
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tomato virus, HV and cancer. [0114] Replikin concentration and conposition
provide new quantitative 5 nethods to detect and control the process of
.replication, which is central. to the survival and dom nance of each

bi ol ogi cal popul ati on. The sharing of inmunol ogical specificity by diverse
menbers of the class, as denonstrated with antinalignin antibody for the
glioma and rsédvagedvicgiveetitréetpdin bf HEY (NSgg8B1'y, whigh idhreeaértsn eaxly t hei r
product anti bodi es may recogni ze Replikins by nmeans of a simlar 10

recogni tion staRGRERHN, ldbldne-JRBFPHRR ikRERhE SR aB6R1HARE Bpidly- cancer
Replikins or as containing a Replikin, i.e., a honol ogue of the gliom

tide, k 8 U L iym ted to,
Phe. | ung, - bragkne et Y i SPHEE (60 LS RIFABA Bufaec ily Bffctbbl? o 1

esophagus, stonmach, colon, rectum gallbladder, breast, prostate, uterus,
cervix, bladder, eye, forns of nelanoma, |ynphoma, |eukem a, and ki dney.

[0116] Replikins provide for: 1) detection of pathogens by qualitative and
quant i t at i vdO4et] o xawRles dempasiratachg selatignshipefRephking iprapiént rol  of a
broad range 20 of diseases in which rapid replication is a key factor by
t ar geti ng natplicatitie plnitke Freplicaticig ipyoteis]" rod tanyatd el laaf Beplni kirmswhishvacci nes;
and 3) fostering increased gromh rates of algal and plant foods. [0117]

The first Refvadtites op@tocdioss, tie et 1dleminb heids, Wasschhiéhce M@ hag ®bén Repl i kin
25 found in a brain cancer protein, malignin, which was denonstrated to be

enriched 42 sﬁa@ﬁhft@i))ﬁdg&em mehelwﬁeggd%ﬁvé R%filﬁﬁé.il%gwggﬂ%' i obl ast oma

multiforme (gliom I'ls.” (Figure igninis a ortion of the

250 KDa gly i MG H s, isolated in vwivo,and in.vit.ro from
renbr anes. oregrias BurareoREHET iR e PaoRbAt 8 it B AP IR g hass
spectr C)l%)COpythg Iengg% tlhgl%aplds from one trypanosome, multiple, novel, almost ‘flamboyant’

Replikin structures have been found with concentrations of up to 36 overlapping

Replikins per 100 amino acids.

{0110} The conservation of any structure is critical to whether that

15 structure provides a stable invariant target to attack and destroy or to stimulate.
When a structure is tied in some way to a basic survival mechanism of the
organism, the structures tend to be conserved. A varying structure provides an
inconstant target, which is a good strategy for avoiding attackers, such as
antibodies that have been generated specifically against the prior structure and thus

20 are ineffective against the modified form. This strategy is used by influenza virus,
for example, so that a previous vaccine may be quite ineffective against the current

virulent virus.
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5 reveal ed a 16-ner peptide sequence, ykagvafl hkkndide (SEQ ID NO :4),
which is referred to herein as the gliom Replikin and which includes the
shorter peptide, kagvaflhkk (SEQ.1D NO : 1), both of which apparently are
absent in the normal human genome. 10 Table 1 16-mer peptide sequence
ykagvaf | hkkndi de obtained frommalignin by hydrolysis and mass
spect r onet ryREﬂ’MKIIBS AS SYXBLFNTARGETS FOR 'Emmnce~, ,. me oed ,-~,~n
Ubt a~ . -~ =~~~ , FINKIdentified(nmsa s :jAuto ' ?Auto-~~ero
aved"=M cr OV ﬂ?d] Both bacteria and HIV have both Replikin and non-Replikin amino acids.

In HIV, for example, there has been a recent increase in drug-resistance from 9%

to 13% due to mutation, that is substitution of non-Replikin amino acids. (See

5 detailed analysis of TAT protein of HIV discussed herein). In bacteria, the

development of ‘resistant strains’ is due to a similar mechanism. However, we

have found that Replikin structures do not mutate or change to the same degrec as

non Replikin amino acids (see also discussion of foot and mouth disease viras

conservation of Replikins discussed herein). The Replikin structures, as opposed

10 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 coﬁponent of the Replikin

15 structure is histidine (h), which is know for its frequent binding to metal groups in
redox enzymes and probable source of energy needed for replication, and since
this histidine structure remains constant, this structure remains all the more

attractive a target for destruction or stimulation.

20 [0113] From a proteomic point of view, inventors construction of a template based
on the newly determined glioma peptide sequence led them to the discovery of a
wide class of proteins with related conserved structures and a particular function,
in this case replication. Examples of the increase in Replikin concentration with
virulence of a disease include, influenza, HIV, cancer and tomato leaf curl virus.

25 This newly recognized class of structures is related to the phenomenon of rapid
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jO,""-: dal _s~s hydrolysis of 5 seconds -30 seconds . ahggtnmalignin t~-
?&eem mmobilized . ~ on bronoace- ,~oluhon -1:,,::tyl cellul ose 1-3378W2
. Oyka(g)+ 'Y101-5537:3 - Oykagv(a) x 2 2-6445 28 .~(y)kagva(t)-% < F;
I+t - 12-x2-7592 3, (Y)kagvaf(l) 23 '4-118 5 :,(a)gvaflhkk(n)ter."'+
245- 7a3sr 36l 9(g) vaf (1) + 56-723t11g(v)af (! 2 .

replication in organisms as diverse as yeast, algae, plants, the gemini curl leaf

tomato virus, HIV and cancer.

[0114] Replikin concentration and composition provide new quantitative

5 methods to detect and control the process of replication, which is central to the
survival and dominance of each biological population. The sharing of
immunological specificity by diverse members of the class, as demonstrated with
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

10 recognition language.

{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, soft-tissue, salivary gland,
15 nasopharynx, esophagus, stomach, colon, rectum, gallbladder, breast, prostate,

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

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

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

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

rates of algal and plant foods.

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

25 - found in a brain cancer protein, malignin, which was demonstrated to be enriched
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6" 6-10615 3(v)aflhk(k)+ ' :.... a276-10RI ME(v) afi hk(k)

1'7,218W 116- 12X85*7, 5017", (v) af | hkkn(d) + 296- 12857 50 "' (v)at hkkn(d)* 30"3
T7-8k7Tt7y ' (a)fl(h)+. .3)"10-16" 8 1F43' (h)kkndideOg H az "+ X32' :
x11-14T489 7(k)kndi (d)ri+ '33v-"t12-15411, 6u21(k)ndid(e) 43 [0118] Wen

t he 16-ner g}ign& Replikip was_ synthesized and injected as a_ synthetic
vacci ne i nt deR4pddnang gppihansptobisteplieation of eliehestorasipulierny @Glioway. 5
(Bogoch et al., Cancer Detection and Prevention, 26 (Suppl. 1): 402

(2002)). Thecellsdhtgura 2)aMabigniofis ad0KRPalpogivnrofalnt 2 39Kia iglyceprotem 10B,vi vo has
been shown to relate quantitatively to the survival of cancer patients.

(Bogoch et akhich Ragisothes! infvivoBindlin gittafrominénisrancd bf ¢BObldddmé 1984) . In vitro
antimalignin antibodi es have been shown to be cytotoxic to cancer cells at

a concent r athRfSineN A%, (HSHWI Amass spectroscopy of malignin
5 revealed a 16-mer peptide sequence, ykagvaflhkkndide (SEQ ID NO.:4), which is
referred to herein as the glioma Replikin and which includes the shorter peptide,

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

human genome.

10 Table 1

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

= Fragment [

= Sequence
- Identified

30 seconds

inZ| malignin
| immobilized

6-10 EE
=

el 612

6-12 T (vyatkkn(d)
| @im)

(nkkndide()

10-16

11-14 7 ‘* {Kkndi{d)

Toondide

12-15
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to per cancer cell. (Bogoch et al., Cancer Detection and Prevention, 26
(Suppl. 1): 402 (2002). [0119] Studies carried out by the inventors showed
that the glioma Replikin is not represented in the normal heal thy human
genone. Consequently, a search for the 15 origin and possi bl e honol ogues
of the Replikin sequence was undertaken by anal ysis of published sequences
of various organisns. [0120] By using the 16-nmer gliom Replikin sequence
as a tenplate and constructing a recognition proteom c systemto visually
scan the am K31&kcWVaenpthedSgquarglomadteptikin wissynthesisedamdadhjediet fea ent

organi sms, a new class of peptides, the Replikins, was identified. The
present i nvesyntletic pacrincde® rabbiist binchdbirantimdRgiih bivditedy wespeeducet or ami no
aci d sequences that include a Replikin sequence. The nethod is referred to

herein as a @dgoéHét-al SCREHRT Die@Bti O hlOBkevekilign 1Y @SpPIO1 P02 (RBEYNITHEON et hod
conprises: a peptide from7 to about 50 am no aci I'ncluding”25 (1) at

| east one |ys | j 1.N 1 d residyes, froma
Second Tys) SuCeLieEsh O ey RATRRLat el b il AR b SRR YRS i

| east 6% 1 ysine. residues. (Replikin). These peptide r _proteins
constitute adllﬁgwa@@%g"ﬁ?s Ié'b‘fq?ﬂtgan& l?arli‘egtﬁe@%g ch ﬂ@iuﬁ‘iOngs&fgae, yeast ,
fungi, anpebae, bacteria, plant  virus and cancer _proteins having

repl i cati on, Biologigef 5%35339'8“ (84X runtee pinaligrspantibodicpbpieitges  have
been found to be concentrated in larger "replicating’ and "transform ng'
prot ei ns ( soshewwitgbatpwitdxic tolvancer icelisest taicgatentrationSefpidappdras ddmevatblapncer
cell 5 proteins. No sequences were found to be identical to the malignin

16- mer yept i gie carttor delh(Bogbich X AN @6erdbetitivhiakid PReveRtioRRE @iHpPrigani sns -
prototype: Gioma Replikin* kagvafl hkk

402 (2002).

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

analysis of published sequences of various organisms.

[0120] By using the 16-mer glioma Replikin sequence as a template and
constructing a recognition proteomic system to visually scan the amino acid
20 sequences of proteins of several different organisms, a new class of peptides, the
Replikins, was identified. The present invention provides a method for
| identifying nucleotide or amino acid sequénces that include a Replikin sequence.
The method is referred to herein as a 3-point-recognition method. The three point
recognition method comprises: a peptide from 7 to about 50 amino acids including
25 (1) at least one lysine residue located six to ten amino acid residues from a second
lysine residue; (2) at least one histidine residue; and (3) at least 6% lysine

residues. (Replikin). These peptides or proteins constitute a new class of peptides
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(SEQ ID No.: 1) SEQ ID Al gae: NO. 34Cal dophera proliferakaskftkh

351 sol epi sproliferakag ~ei k h Yeast: 36Schi zosaccharomyces por nbcksf kypkkhk
37Oryza sativakkaygnel hk 2Sacch. cerevisiae replication binding
protei nhsi krel giifdk Fungi:Ilsocitrate |yase I1Cl 1,Penicillium

mar nef f ei kvdi vt hgk 38DNA- dependent RNA pol ynerase 11, Discul a

decstruct i vaﬁpééﬁfaﬁyﬂ?lkwn%@gﬁﬂ?i Yeeblo flinghdmechag, begteria, Rlent. i virmend gansem

di seasekvi |l pl rgni kgi fM 40 1f ungus Anpeba: 41Ent anbeba i nvadens, hi stone
H2BkI i | kgdl rixbteBadiawing acpliertidn, gsusferimatioos @i radovefahitivabi Beplikic petides

Hel i cobacter pyloriksvhaflk Replication-associated protein Staph. aurcus
10Mycopl asnehava begfoand wteohssatatcddn largat ikt hitnkradddasihgphage
infectivity potentiator, L. |egionellakvhffqlkk 90Bacill us

ant hr aci ski Hrb@itksPdd3Bmhdel b5 ﬂ%iﬁ@@ﬁ?ﬁlﬁﬁs‘é ggﬁmgég@%g&g%ém

ant hr aci skwki evk "93Baci | | us™ ant hr aci diyg aci | | us

S5, A P R S
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97Baci | | us ant hraci shavddyagy! | dkngsdl v- tnskk 98Baci | | us
ant hr aci shaer | kvgknapk Pl ants: 44Ar abi dopsi s thaliana, proliferakdhdfdgdk

45Ar abi dopsi s thaliana,

cytopl asm ¢ ri bosomal knkgl kgkkah 46Ar abi dopsi s

t hal i ana, DNA bi ndi ng protei nkel ssttqeksb Viruses: 9Replicati on associ at ed
protein A [Mize streak virus]Kekkpskdei nrdiish 11Bovi ne herpes virus 4,

~DNA replication proteinhkinitnggk 12Mel eagrid herpesvirus 1,
bi ndi ng protei nhkdl yrllnik 47Feline i munodefi ci encyhl kdykl vk 3Foot and

replication

Mout h Di sease (0)hkgki vapvk 5H V Typeaabkeci:ncgkegh 7HIV Type 2kc~vncgkegh

99Smal | Pox \@ﬁm?reyafk

(Variol a) kysqgtgkeliih 101Smal

Pox Virus (Variola)hrfklildski

IRilHrion lor

gAisPL | oo

&ﬂornyﬁephkm* kagvaflhkk

| Pox VésousnéMari ol a) hyddw kndi wsrck 102Snal |

103Snal |

Pox Virus (Variola)kerghnyyfek 46

5,

Tunor 48Rous sar doma Vi fUsSe¢®iost ne-prot ei n Ki nasekKI' T heK VI[T USES” 49vV-y
avi an sar comakklimhdk 50c-y#8, col on cancer, malignant mel aomakkl rhdk
51v-srcC, avian {sar compkkl r Eald\’? m}%ﬁi&fm col on, mammary, pan aq‘fe@a
DINhNor abhll.act A | (\fx go\ nneaoaocoanaolan
cancer kkl rhek 53 Neur-ebl-astaj Sc.hmsac&ammycesbombe as—ehcogeneky %ﬁ-
37 { Oryza sativa kkaygnelhk
2 | Sacch. cerevisiae replication binding protein hsikrelgiifdk
Fungi: 1socitrate lyase ICI 1,Penicillium mameffei kvdivthgk
38 | DNA-dependent RNA polymerase 11, Diseula destructiva | kleedaayhrkk
39 { Ophiostoma novo-ulm 1,RNA in Dutch elm disease kvilplrgnikgiftkh
40 | fungus
Amoeba: 41 | Entamoeba invadens, histone H2B klilkgdinkh
Bacteria: 42 | Pribosomal protein replication factor, Helicobacter pylori | ksvhaflk
Replication-associated protein Staph. aureus
10 | Mycoplasma pulmonic, chromosome replication kkektthnk
43 | Macrophage infectivity potentiator, L. legionella kvhiffqlkk
90 | Bacillus anthracis kihlisvkk
91 | Bacillus anthracis hvkkekeknk
92 | Bacillus anthracis khivkievk
93 | Bacillus anthracis kkkkikdiygkdallh
94 | Bacillus anthracis kwekikgh .
95 | Bacillus anthracis tquzlﬁlzgﬁg:zw
96 | Bacillus anthracis kn“gqs ey 4
. . havddyagylidkngsdlv-
97 | Bacillus anthracis mskk yagy 4
98 | Bacillus anthracis haerlkvgknapk
Plants: 44 | Arabidopsis thaliana, prolifera kdhdfdgdk
45 | Arabidopsis thaliana, cytoplasmic ribosomal kmkglkqkkah
46 | Arabidopsis thaliana, DNA binding protein kelssttgeksh
Viruses: 9 | Replication associated protein A [Maize streak virus] Kekkpskdeimrdiish
i1 | Bovine herpes vitus 4, DNA replication protein hkinitnggk
12} Meleagrid herpesvuus 1, replication binding prctem hkdlyrlimk
47 | Feline lmmunodeﬁcwncy hlkdyklvk
3 | Foot and Mouth Disease (O) hkgkivapvk
5 |HIV Type 1l kcfnegkegh
7 |HIV Type2 kewncgkegh
99 | Small Pox Virus (Variola) khynnitwyk .
100 | Small Pox Virus (Variola) kysqtgkelith
161 | Small Pox Virus (Variola) hyddvrikndivvsrek
102 | Small Pox Virus (Variola) hriklildski
103 | Small Pox Virus (Varicla) kerghnyyfek .
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54VPI
56El

(maj or capsid protein) [Polyamavirus sp.]kthrfskh 55Si ndbi skni hekkk
[ Human papil | oamavi rus type 71] khrpllglk 57v-erbB from AEV and

c-er bkspnhvk 58v-fns (feline sarcona)kni hl ekk 59c-fns (acute and chronic

nyel omonocyti c tunors)kni hl ekk 60l arge t-antigen |

[ Pol yoravi r us

sp. I kphl agsl ek 8lm ddl e t-antigen [Polyonavirus sp,l-kghrel kdk 62snal |
t-antigen [Poly M rus sp“J3 KEpht serpdend KirugPrpsigdpiotein kipasa) - acut e | kkirhek
| eukem akvpvl i spt™®f d4Hu AN sa'F‘yI’;papotro ic virus typ | 11 evdkd
' cryes, colon Cancer, %1 ay k h it
65c-kit, Gl tunpbrs, snall sqevlmbq NG skeid onakagit i mvkr ey Eepatitis
Chyppkpgci vpak [Trans- g6Tr GSBSchfcﬁbl&Qmﬁﬁrﬁ@,Qbﬂﬁ:rdaﬁébJﬁ&gkm gk Kklrhek
For m ng67Tr ansflor m ng |pr ot®i |ie stonBURAR Vital (v-ragopbeesvalk r r egl K Hqahelak
Pr ot ei ns: 68Ras-|r el at ed GTFg‘s‘blvﬁ U] PHOTD Rerampiinesph 69Tra1‘/§{ffé#’m ng prg
ras (teratocarc| nonm) kkkht%klg31 I ale 93,5 Elg NF-k3 acti
TANKkagkdhl sk 7]LRFP t rjansfsr me[,tngﬁaf&@nmb‘fi | kk 72Tr ans ]Q]?[ﬁkng pr ot ¢
(S. C)kygspkhrlii k 73Pgpi | | 58nje-fid (felit® sdkeyp 11, transform ng |knihlekk
pr ot ei nkl khi | gklarfi k 44Pr oilﬁ’elcfim’c(ﬂﬂc E)@M’@mkmmc'(y&@u@:ﬂ 1.1 l@thlelﬂtkgdhvkhy
75Transf ormi ng fprotein (axd(H% §/ ’B?"H‘ESPZ‘GTr ansf orm n ip fa8tkei n
. cn O
(N-nyc) kI gar qqqjl | kki el 77 R biai aabe thd dBtor 4 (Kapos{i¥gifoma) kk
t mkvt h 63 v-abl murine acute leukcrma kvpvhspt]kh
64 | Human T-cell lymphotropic virus typo 2 ksiflevdkdish
65 | c-kit, GI tumors, small cell lung carcinoma kagitimvkreyh
18 | Hepatitis C hyppkpgcivpak
Trans- 66 | Transforming protein myb Ksgkhlgk
Forming 67 | Transforming protein myc, Burkitt lymphoma krreqlihk
Proteins: 68 | Ras-related GTP-binding protein ksfevikvih
69 | Transforming protein ras (teratocarcinoma) kkkhtvkk
70 | TRAF-associated NF-kB activator TANK kaqkdhlsk
71 | RFP transforming protein hlkrvkdikk
72 | Transforming protein D (S.C.) kygspkhrlik
73 | Papilloma virus type 11, transforming protein kikhilgkarfik
74 | Protein tryosine kinasc (EC 2.7.1.02slk kgdhvkhykirk
75 | Transforming protein (axI(-)) kekirdvmvdrhk
76 | Transforming protein (N-myc) klgarqqqlikkich
77 | Fibroblast growth factor 4 (Kaposi sarcoma) kkgnrvsptmkvth
Cancer 78 | Matrix metaloproteinase 7 (uterine) keiplhfrk
Cell 79 | Transeription factor 7-like kkkphikk
Proteins: 80 | Breast cancer antigen NY-BR-87 ktrhdplak
81 | BRCA-I-Assaciated Ring Domain Protein (breast) khhpkdnlik
82 | Autoantigen from a breast tumor’ khkrkkfigk .
83 | Glioma Replikin (this study) kagvaflhkk
84 | Ovarian cancer antigen khkrkkfrqk
85 {EEL leukemia kikskkhkdk
86 | Proto-oncogene tyrosine-protein kinase C-ABLE hksekpalprk
87 | Adenomatosis polyposis coli kickkpsrlkgdnek
88 | Gastric cancer transforming protein ktkkgnrvspimkvth
89 | Transforming protein (K-RAS 2B),lung khkekmskdgkkkkkksk

[0121] Identification of an amino acid sequence as a Replikin or as containing a

Replikin, i.e., a homologue of the glioma peptide, kagvaflhkk, requires that the

three following requirements be met. According to the three point recognition

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

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

and (3) a composition of at least 6% lysine within an amino acid sequence of 7 to

about 50 residues.
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Cancer 78Matri x met al oprotei nase 7 (uterine)keiplhfrk Cell 79Transcri ption
factor 7-1ikekkkphi kk Proteins: 80Breast cancer antigen NY-BR-87ktrhdpl ak
81BRCA- 1- Associ ated Ring Donain Protein (breast)khhpkdnlik 82" Aut oanti gen
froma breast tunor'khkrkkfrgk 83d ioma Replikin (this study)kagvafl hkk
84Cvarian c iﬁé ant i genkhkr kkf rgk 85EEL | eukem akkkskkhkdk

86Pr ot o- oncg@ Lafabssesigctp sesidiod using skeNetiousl Eiearg lop Megioing 7 Adenomat osi s
pol yposi s col i kkkkpsrl kgdnek 88Gastric cancer transform ng

pr ot ei nkt kk dreywopt fRubiMed? dFscaiptor domprotgimeeqternicas {dhtRABg RBplikinngkhkekmskd
kkkkkksk [0121] Identification of an am no acid sequence as a Replikin or

as contai ni ngqenct¥ POVHE4000iprétein sqUALE WEE VisRhll} HnfhédFR hHRBIoRE&.
kagvafl hkk, requires that the three follow ng requirenments be net.

Accor di ¥ i i : h h
ccording t dgigndebbEAI Hﬁi\ﬂ?&uag IeTaY Mt@gg ﬁ@g@@@f»@%@ﬁﬂ%ﬁ&ﬁ ave three

el ements: (1) at |east one l'ysine resi ten residues from
anot her .l ysi | due; l,east e histidine residue; .and (3) a
conposi £i on %?teg}%i‘{'eé%gltw‘g&ﬁc%éﬁggwe’@’ﬁa?‘ﬁ ’Bﬁé’éﬂﬁ]‘c‘!‘?ﬁﬁ'ﬁe& °§%‘§§F8‘?1ce of 7 to
about 50 residues. 47@&)&%& Dat abases were searched using the National
Li brary of NEGHESRILS. uenbgefiEgnceRhomalegites mgs obsertediin “Cdtfuences
contai ning Replikin sequences. Over 4,000 protein sequences were visually
exam ned f orpehtides” a8 aadioledd Giar(De95d)% and in dthetipepildealnopdesigriated asi t hi n each
group of PubMed-classified 5 proteins were visually scanned for peptides
meet i ng t he dshocistedith malighdrg dansformation or replication such as “brain peptides”
and “neuropeptides” (together 8.5%) (N =845). However, surprisingly,
10 homologues were significantly more frequently identified in large "replicating
proteins,” which were identified as having an established function in replication in
bacteria, algae, and viruses. Even more surprising was the finding that Replikin
homdlogues occurred in 100% of "tumor viruses" (N=250), in 97% of "cancer
proteins” (N=401), and in 85% of "transforming viruses" (N=248). ‘These results
15 suggest that there are shared properties of cancer pathogenesis regardless of cell

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

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

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

20 by the three point recognition method, were found in such viruses, or viral
peptides, as, but not limited to, adenovirus, lentivirus, a-virus, retrovirus, andeno-
associated virus, human immunodeficiency virus, hepatitis virus, influenza virus,
maize streak virus, herpes virus, bovine herpes virus, feline immunodeficiency
virus, foot and mouth disease virus, small pox virus, rous sarcoma virus,

25 neuroblastoma RAS viral oncogene, polyamavirus, sindbis, human papilloma
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requi renents. 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 associated with malignant transformation or replication such as "brain
pepti des” and "neuropeptides” (together 8.5% (N=845). However,
surprisingly,, 10 honol ogues were significantly nore frequently identified
in |arge "repfSeayeiRgongrdicdymear virug, muring aguse féubrnmaf T-eell hanphelopig an

establ i shed function in refpl ication in bacteria, algae, and viruses. Even
mor e sur pri sYi, saktomate leafregrlgrushat Repli kin  honol ogues occurred in 100%
of "tunor viruses" (N=250), in 97% of "cancer proteins” (N=401), and in
85% of "transform ng viruses" (N=248). These results 15 suggest that there
are shared properties of cancer pathogenesis regardless of cell type and

suggest a rojoa24f Replikis afe prBseRPinGBR B5AGH &, bivt-rdt lipgt% Yc?,@&:!efaﬂ?&ér cells from

a transforned al béit dormant state to a nore viru actively fteplicating

state. [0123 e fal l,om ng 1 N0 _aci eguence, kagvafl hkk,
as defi ned éﬁlﬁlg@gt’%g&t%?@emﬁﬁ %f%irél%:a\é\tf i%ﬁ%ﬁlﬁeﬁﬁ%%’g’@ﬁgﬁ& found in such
viruses, or yiral peptides, _as, but not limted to, adenovirus, |entivirus,
a-virus, ret &Q}S’?q&&r,pé%ggﬁﬁwg@gs@pgme@hq,lp}aug,losmm, Cormelsasripe; ency

virus, hepatitis virus, influenza virus, maize streak virus, herpes virus,
bovi ne her peBrXinig Bschered, Lgbsi¢limiiacigbddilliseHagmophilus,sFla¥abacterwd, mout h di sease
virus, small pox virus, rous sarcoma virus, 25 neuroblastoma RAS viral
oncogene, paMytiytonianas, Mitovdbius, Myootmictepiam, MiomaomSpoth, Mscoplsgliapmonocyt i ¢
tunor virus, mnmurine acute | eukema, T-cell lynphotropic virus, and tomato

leaf curl viNeisserihO¥echldiRaRbiclis, PiefofroRhs Ritfobhiin, BAEHoRAG! §&riiads, but not
limted to, Acetobacter, 5 Achronobacter, Actinonyces, Aerobacter,

AL Cal | 6415, S APAG! o E0hADSEH Rimy Rt po ot o U Chainia

C ostridium nebact eri-u
Streptovirticillium, Vibrio, peptide, and Xanthomas.

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

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

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

20 Oryza.

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

25 Undari, Rhodymenia, Macrocystis, Eubheuma, Ahnfeltia, and Pteroclasia.
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Erwi nia, Escheria, Lebsiella, Lactobacillus, Haenophilus, Flavobacterium
Met hyl ononas, M crococcus, Mycobacterium M crononspora, M/copl asng,

Nei sseria, Nocardia, Proteus, Pseudonpnas, Rhizobium Salnonella, Serratia,
10 St aphyl ococcus, Streptocossus, Streptomyces, Streptosporangi um
Streptovirticillium Vibrio, peptide, and Xant homas. [0125] Replikins are
present in such fungi as, but not limted to, Penicillium D seula,

Ophi ost oma novo-ul i m Mcophycophta, Phytophthora infestans, 15 Absidia,
Asper gi | | us, [(2BHReplikinseist presend ot amesbasueinas, bwh notlinkted ¢, Entanasba |

Paeci | onyces, Pichia, Rhizopus, Torulopsis, Trichoderma, and Erysi phe.
[0126] Repl i @nclsdiag Enfnerbainvadens) dingeditkie, AcentiRioeb®tind Naggleth. t o,
Saccharonmyces, Cryptococcus, including Cryptococcus neof ornas,

Schi zosaccharonyees, and 20 Oryza. 25 [0127] Replikins are present in

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

Chondrusy, G gyl L& L di : r ia ,
Sar gassum Pgﬁ?gﬁ%%hslﬂ %&&%,@%&nﬁﬁ 5%:%E{fi°3 ‘“ﬁgégp‘%%ﬁﬁgﬁéig Undari ,
Rhodyneni a, cr oc%it icf Eucheuma, Ahnfeltia, and Pteroclasia. 49 [0128]
Repl i ki ns ar ¥ Riteden i MalZinena such. as, but not linited to, Entanpeba
(i ncludi ng Ent anoeba i nvadens), Anoebi dae, Acant hanbeba and Naegleria. 5
[0129] Replikins are present in plants such as, but not limted to,
Ar abi dopsi s, wheat, rice, and maize. AUXI LI ARY SPECI FI CATI ONS 10 [0130] To
permt classification of subtypes of Replikins, additional or "auxiliary
specifications”" to the basic "3-point-recognition” requirenents nay be
AUXILIARY SPECIFICATIONS
10 [0130] To permit classification of subtypes of Replikins, additional or

“auxiliary specifications” to the basic “3-point-recognition” requirements may be

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

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

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

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

or redox activity as seen in Table 2.

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

25 natural protein substantially similar to either the entire protein or a fragment
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added: (a) on a structural basis, such as the comon occurrence of adjacent
di- and polylysines in cancer cell proteins (e.g., transform ng protein
P21B(K-RAS 2B), lung, Table 2, SEQ ID NO.: 89), and other adjacent
di-amino acids in TOLL-like 15 receptors, or b) on a fincttional basis, such
as exhibiting ATPase, tyrosine kinase or redox activity as seen in Tabl e
2. FUNCTI eropf Shemivegerivatyss of £Replikin sentainadiisienalehemicsl meisieRepl i ki ns .
as described herein are 20 fragnments, variants, anal ogs, or chem cal
derivatives m:ftrmtraallieqapairki)ﬁthgape;thidelmrpqitiaierfragatent.east a portion of the

i mmunol ogi cal cross reactivity wwth an anti body specific for the Replikin.
A fragment of the Replikin peptide refers to any subset of the nolecule.
Vari ant pepti des nay be made by direct chem cal synthesis, for exanple,

using met ho Eé&H‘M‘Fi eti“auﬁﬁéana%‘fbb%‘ﬁé n% v%el??l?éx‘a’fécff k@ a non 25

nat ural prot |n Su stantl y simTar to EI he entire proteln or a

fragrrent 50 th a er.ivatiyv Repl.i ki n |n addi ti onal
chemi cal’ nmfe?Pf%"z“’Hdi mﬁ%’“ﬁf\é rmfj@nbésrqnngﬁeq QLhaEésprh@“Br‘S% %e fragment.
[0132] As seen in Figure 2, during anaerobic respiration when the rate of
cell 5 rep|mera@ﬁﬁedwtusgnnlmmag@aonquhieglmrwsm pusphegandtofal i s, nalignin
is found to increase not sinply in proportion to the increase in cell
nunber and t@embrangpndieinndupisendched aspuichias tewioldinesnemtnation stagtingen-fol d i n
concentration, starting wth 3%at rest and reaching 30% of total nenbrane
prot ei n. Thiwith Bepst red and rathing Bos diftotal membede prtsigashisicteaRepl i ki n
concentration with glioma cell 10 replication points to, and i s consistent

with, the preseitgatidn @a%b&b@&cféi@é‘ﬁ'ﬁég%&é’%%&aﬁ@n FithY1idnalcgoOgNi tion

met hod in various organi sns. For exanpl ins were identified in

such prgt ei ng A S0 AR IHOE S0k eY Wil e S Rlh& ORI UeRbied

with the 3-point recognition method in various organisms. For example, Replikins
were identified in such proteins as “Saccharomyces cerevisiae replication binding

protein” (SEQ ID NO.: 2) (hsikrelgiifdk); the “replication associated protein A of
maize streak virus” (SEQ ID NO.: 8) (kyivcareahk) and (SEQ ID NO.: 9)

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

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

- virus to leaf DNA and to other replication protein molecules during virus
replication. Analysis of this sequence showed that amino acids 1-163 of this
“replicating protein” contain five Replikins, namely: (SEQ ID NO.: 13)

kfrinaknyfltyph, (SEQ ID NO.: 14) knletpvnklfiricreh, (SEQ ID NO.: 15)
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protein" (SEQID NO : 2) (hsikrelgiifdk); the "replication associated
protein A of maize streak virus" (SEQ ID NO : 8) (kyivcareahk) and (SEQ ID
NO.: 9) 15 (kekkpskdei mdi ish); the "replication-associated protein of
St aphyl ococcus aur eus (SEQ ID NO.: 10) (kkektthnk); the "DNA replication
protein of vi.ne pe i SEQID NO.: 1 (hki ni tngq andthe
"Meal igrid h IB%%’kﬁﬁt (§Eé @pﬁpcdﬁg kst ﬂ‘ﬁiﬂ!“ﬂ@gﬁ@%leﬂqﬁi (Q%E@Né 12)
(hkdlyrl I nk). Previous studies of tomato |eaf curl gemni virus show t hat
t he regul at i v bﬁsalmlrakapmfthﬂul ation 20 appears to involve binding of am no
acids 1-160 of the "replicating protein" of that virus to leaf DNA and to
other replication protein nolecules during virus repI i cation. Analysis of
this sequence showed that amino acids 1-163 of this "replicating protein”

contain five Roreag, yph, (SEQ ID
NO : 14) knl [eq?gé'jn{ﬁl??:s%r ef hhtYRe 1@31@(@%5@%1 pni qaaksgéétcfjvk (SEQ I D

NO. : 16) kss kas In|Ir kdf vl gf h.
[0133]  Pabt STHERHTNRE %’4"%*“11?‘?@.9’na9§5%tgﬁnn*%ew R PR TR S oc ot e
5 frequently X fu tions, .and protein nt.hesi s .or el ongation, as
wel | as W%&Flll giﬁ’l‘ti‘% ﬁssoﬂi‘@méé‘%‘gd‘eé% rl@ﬁe‘i//\l HPusHed r edox
functi ons the _enrichment of the Replikin-containing glioma malignin
concent r at i offriplirentof the Replddn-contaipingeglonwymalignin cinsentyationaleriogt y of
antimalignin at | ow concentrations (picograns/cell) (Figure 4c-f), all

suggest t hat andesmbRegepliddtion, axlahe ejtaboridity of auimialininlfl 16w spheatratiohssur vi val
functions, have been found |ess often subjected to the nutations

char act er i St {iodgtarigeet Repighiel - AHNAEAG! ot thb ReAkinOhro8aidany batiral Nt €1 ST,
it was observed that at |east one Replikin per 100 am no acids was found to

be presgnt i fshifolYSTRAMI thidhiohs, REPE Siell S0l 184 B1h subjected to the

mutations characteristic of non-Replikin amino acids.

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

100 amino acids was found to be present in the hemagglutinin proteins of almost
15 all of the individual strains of influenza viruses examined. The Replikin

sequences that were observed to occur in the hemagglutinin proteins of isolates of

each of the four prevalent strains of influenza virus, influenza B, HIN1, H2ZN2,

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

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

20

52




5 and
C 0o0O0O00O
ool 00 00
rna MMmC
0000 O0O0O0O0O
r Nn N

4,
oD o0 00 00 009 ao99 m

r

i nfl uenza

for each year that am no acid
n

0 o o"
VI to

I n the henmaggl utinin
rn 00 00 a a a a

are shown in Tables 3,

i nfl uenza viruses exam ned. The
nNnnnNRTIrNnr-rn

and H3N2,
rnarnrn a
cnt WVl hVlhhhh.yj

o0aONs s 00 a a"
MMMarn a a a aO a ax o;,
NI

0 00 0 00 ao 00 a0O0o0a

H2N2,

each of the four preval ent strains of
a

strai ns of

HI N1,

£6 ‘6161
00 ‘6161
£606 ‘65 ‘or ‘6161
60 ‘86°L6 ‘bT ‘6161
6161

6161
10°00 06 ‘9L ‘6161
10°00°66 ‘0668 ‘oL ‘6161

- 10°00°66°86°L6°€6°06'68° L L SL 6S TG CH OV 3E VT 61°T061
10°00°66°86°L6°€6°06°68°LL OL SL 65 TS EF OV RE VT 61°T061
10°00°66'86°L6°€6'06°68 ZL 9L SL 65 TS €F OV 3E T 61°T061
10°00°66'86°L6°C6°06°68 LL 0L 'S L 65 TS EF 0P 8L PT 6 1°C061
10°0066°86°L6°C6°06 68 ZL 9L L 65 TS EH OV 8E L 612061
10°00°66°86°L6 €6 06 68 TL 9L SL 65 TS £F O SE VT 61°T06!
10°00°66'86°L6°C6°06°68° L 9L SL 65 TS EV 0¥ 8E VT 612061
10°00°66'86°'L6°€6 0668 LL'9L SL'6S TS EV OV 8E VT 617061
T0°00°66°86°L6°C6 0668 TLOL SL 65 TS EF O 8E PT 61 TO61
10°00°66°86°L6°€6°06 68 LL 9L SL'6S TS €¥ 0¥ BE YT 612061

(171 "ON 1 O=S) AsayiseyesdnSioy
(0TI "ON @ OdS) uirsexesdysioy

(611 "ON (I DES) Hasgrs(are]

(811 "ON (I OHFS) }*bdysp3Apjawbraupsy
(11 "ON a1 OHAS) NbdyspSApjaunypbisupsy
(911 "ON @ OTS) AspApjawbioupsy
(S11°ON I 09S) Hdopisnysxyuery

(P11 "ON QI OAS) H3nNdiueyy

(€11 "ON Q1 0ds) HMpreddriySuepdianidouieyey
{(z11 "'ON a1 0ds) AeddiipSueppdiyamidousrexey
(111 "ON @ Dgs) WSuepfdiyanidouSesey

(011 "ON I OES) HamidouSreyey

(601 "ON I OAS) HeysBIkAdysyu 33 Lxey

(801 "ON A1 0FS) ASUBT gy

{L01 "ON QI OFS) AWF3 Loy

(901 "ON a1 0AS) Hdapi.onpSsuerysy

(501 "ON (I 0ES) WYueysy

(+01 "ON a1 OFS) ATEeEyysy

i ndi vi dual

a&Za

=
>

sequences that were observed to occur
i sol at es of

i nfl uenza B,

of the

‘below. 2052Z0 0 P OOOOO0O0O0O0O0O 00O0O0OO0OO0OO0DO"
n

sequence data are avpil able (1902-2001),

15 all

Repl i ki n
prot ei ns of

Vi rus,

6,

00000 ao
00 00 00 Q0 00 {
rn CMrn rn a@
Oaaaaaa

oo ao 00 00

n Nr

( f4:E 195

:L 9INSL] Ul eod)

UIDAIS J DIUINGPUH] U] Pojooja(] Vo SUIdsy § veusngjiy

£9IqeL

J]qeIIeAE S1oM 500USNbas PIoe OUTIIR YITYM JOF I2SA (ord UI SISNIIA ¢ ezusnjyuy Jo swunn3Sewey ut jusssxd seousnbag unyydoy

33



aa.aa
.a. a

N Naa

vivi MMMMMMMMMMO 0 O
q,:

00 00 00 00 OO OO OO OO0 OO w w 06 ce

+1 M NNNNNNNIVII-

Vv

In V1 V1 VI
O0O0O0O0O0O0O0O0O0O0O0O aaaaaaarn

tN

' 81 25 -(sanpisai proe ouwre | tod supyyday

JO Ixquunu} tonenuosios uryijdsy] (2301 pasealoul yim SHR[ALI00 pue £/ 61 pue 1661 ‘Fo (paurpiapun) sonuepids Jo s12ak W SINSO0 SAAMONLS :ﬂ:mom MIU JO JOGLUNO WE SSBILIUY T
*Apereredas pajsy] are saduanbas upfidey Sudde(aag b

“punoy uasq sey uppday ey yomgm ut sieak Jo sales ot Jo Suruui8aq oyl ye parestpul st sieadde uryijday] UsAlS € 1BY) JeaA 1SIg oYL '€

100T = 10, ‘6161 = 5615, "39 124 10} UOHRIARIQQY T

‘(uonngrusip 1eqold) srwapued wewny Aue 0] ajqisuodsat ussq Jou Sey g BZUINYU] 1
0002 (€1 "ON (I 0dS) Hamidou(e/3)exeqad)AAdysy
8861 (££1 "ON di DIS) W3 oxesIdy
6561 , (z£1 'ON (1 0FS) %3nbidnueyq

€6 TI'oL'sL  ‘<¥61 (1€1 *ON a1 OFS) NbdyspIApjewbioupsy

00 ‘L6°€6 TLoL'SL ‘Cp6T (0£1 "ON I 0dsS) gnaSuessyp{bdyspSAp
or61 (621 "ON (1 OFS) Jureabsnpyuesbisypreseady

00 ‘65 ‘ov61 (821 "ON A1 0FS) ANumeabisypeeaeady

00 ‘L6'E6 ‘8€61 (471 "ON a1 OHS) WspBAprewbisupsy
00 ‘L6'€6 ‘8661 (921 "ON 1 0dS) AAdI3deyreuraumy
€6 TL9L'sL ‘e ‘bT61 (sZ1 "ON Q1 OAS) HasypseyesdySusy

10 ‘86°L6'S6°0668 ‘65 ‘Ov'8¢ ‘6161 (PZ1 'ON (I OHS) Aeyedihidy
00°6636 ‘06'68TLOL'SL'6S  ‘EFOF'8E 6161 (£21 "'ON QI OFS) uropeasndisSyraysidseomay
6161 (71 'ON a1 0dS) wadiAAdysyurBsLy

54



rnrnrna CaCaao

r

r a di

r

aaaON a OalO0Oa aO0ONbB3ar

coaaO 000 o0 Ne

oc a a oC

‘3T61 (251 "ON Q1 DAS) As[ud&Fmy(S M 1u(a)AsssnBuy

o0 ‘56 TE

00 6 T ‘86l (151 “ON a1 DES) HuuaksysiudA(Susy(BpNpmIu(/)Azssnduy
00 ‘S6 ‘8T61 (051 'ON 1 0FS) HenuuALsysudKiBuwy(F PN uly)AsssySuy
<6 TE  ‘stsl (6¥1 'ON I DFAS) MASSWBUUINY

56 ‘TE  ‘8z6! (81 "ON Q1 048} HdApAiBinjasawoauuoyy

$6 TE  BT61 (L1 "ON 1 DIS) AseosAxdApPAIBUASIUIdBUUNTY

<6 TE  ‘8z6l (971 "ON QI OHS) AATpnpeuPsaasAdAPASniasatusouuSYy

96 L ‘¢ BI6T (S¥1 "'ON QI 0FS) qABmIA[aqBquE(yA)ASY

96 ‘IL ‘¢ 1T (¢¥1 ‘ON 1 OFS) YASMIAIANSHuU(y /A SH(SAPIAAS(/S/)SN
IL 16T (£p1 "ON 1 0ds) yudmssppdyrapy

19 8L ‘6§ ‘SETE0E'8T  BIGT {zy1 "ON Q1 0gS) NuS(u/p)reubsybpeeddssb(3/)uby

6 BL 6§ ‘SETE0€'8C  TBI6T (1¥1 "ON a1 OAS) Homsuaups(u/p)reubssybpeedssb(3/)uby

56 B ‘6S ‘ceTE0E'sc  TT61 (OF1 "ON a1 DES) FepiyenBarybiuunstasuryus(u/p)ieubisibpeei8sab(3p)uby

86 08 I ‘s 0t Bi6T (651 "ON a1 0gS) 35035 AHdAPAISu(H/Dasao(ae)(pp/L)ony

86 ‘08 ‘IZ ‘S€ ‘0F ‘FI6T  (3€1 "ON 1 DFS) HASpi(ys)erupisaasiydApAisulyasswa(a/e)(pp/uu)ony

26 ‘6 ‘16 ‘g8 0YGLLIL ‘Te'oe’sz  BT6l (2€1 "ON a1 0as) Wb/ (8 )L ugauspy

86 ‘66 ‘16 ‘88 086LLL TE'oe'sz  BI6T (o¢1 "ON A1 08S) Hevu(b(sAD(A)AN(EP)ADIAUSPY
00°66'86'L6706°56°T6°16°68°88" L8 S8 1808 6L L €T 65°L5 95 SS TS IS S LY SETE 0£'ST STTIBT : (s€t "ON a1 0Fs) AH(eM/s))alidossu(ya)dy

( ¥ig ETTITIE 13 Td :LomSpny sy

NS INTH
DZUBNUT Wl pajosia(] 40a uiynday INTH -
(000Z-3161) 21qBIAL 21am 590USNDOS PIOE OUMUET YOIYM JOF J2K 38D UI SaSTIIA RZUSR[U] jo sulunn|dSeway INTH uasaxd saouanbeg unjnpday INIH

¥ olqEL

55



| Cz

T N43 54 ar r

ti

aaMcencecn M VOO O OTONN

w 0 O0OOa00 W 00 00

VVVYV

00
[T
96
56
00 ‘86 ‘TE'SE
00 ‘96's6
56
$6
00 ‘S6

ol

&

|

o
=~

‘6561
9561
9561
9561
961
9561
9561
‘9561
68°LS95°GE TS TSI
65°LS ‘TS61
8b61
861
L¥61
1§ ‘Lysl

‘98'sSTSIS  L¥6l

s¢
st

—_
[P
" m.l

- " -

]

L'

—
o

o

]
)

I

—
Lag)

0£61

‘0861

‘0¢61
‘8261

‘8z61
‘8261

‘8261

‘8761
8z61

(9L1 "ON Q1 0ds) A3jbideidypiduy

(521 *ON Q1 OFS) yaSmikprepuuy

(rL1 "ON QI OFS) ANSsBAPIYOY

(€41 "ON QI OHS) YA puIsaIIuLY

(zL1 "ON @I OFS) WoIbgAxpmyaIIup

(IL1 "'ON QI 0Es) Hujiejoudy

(0L1 "ON A1 OFS) NATbiagbibpuurespiiipy

(691 'ON. 1 0FS) WI(E/b)uupiy

(891 "ON QI 0FS) A MEuyY

{291 "ON Q1 0dS) NAgssppey

(991 "ON 1 0FS) Houmu(ymAIs(bB) (um)y

(591 'ON A1 D3S) AoquueAsys|(/u)dA(s)SuamiuCyDAssa(b/B)(upDy
(+91 ‘ON I DHS) yabmirjaaqaN U

(€91 "ON Qi DAS) gsabmjsjaeequUALSYS

(291 "ON Q1 DFS) PidmszoN

(191 "ON a1 08S) gadmiajroudmsspidyiopy

(091 "ON a1 0FS) AspidAsuapiapmijuiiyssededdoreindy(ua)ey
(651 "ON QI DAS) HuusdsyspidAsuayyAm[wkysseSeddoreladi(ua)ey
(851 "ON @i DAS) MAanudmssay

(£51 "ON a1 0FS) yASmi(-A)(-/Dasuu(e/a)isy

(951 'ON QI 04S) RASm[ajauuALsys[udASuy

(SST "ON I 0AS) qASm[aaoxuuAksysudA[Swpexm

(bS1 "ON a1 0FS) yATmjajaeauuALsyS[udA[SuwpayminArssy
(€51 "ON a1 OFS) ABRnimpula)AssySuy

56



0000O0O

NNNNNNN aarnaarn
-14YGTT

1

MMMMMMM
O Y p,,pp,,

N
3

d
Y

a A 00 00 WOO NI NI"101 ul

MMMMMMMO6 a 06 a w

nm C d z azady
_ v -g “o 00 60

8361
8861
8861
8861
L8'5861
L8°6861
1861
1861
1861
1861
1861
1861
1861
1861
8L61
6L61
SIET
II61
I8
6L
18
i8
I8
18

[

o

™~
l..‘.:|

o~

|

]
D
—

o

|

—

-

(32
et

(007 "ON (I DFS) WPPuAyssEazakepeubs(sbbpisiddy

(661 "ON 1 0FS) AdgeradyppyulyssBajakepeubs[sbbpsiddy
(861 "ON 1 O3S) HRIqWaN

(L61 'ON Q1 DFS) uiBamjajaanouuaksyspidisuly

(961 "ON I OFS) s[udABinfarm|[ueyssiBHysIseIASy

(s61 'ON (11 DFS) MYsosmAly

(¥61 "ON QI OdS} UASmiA[Ay3HURIASY

(€61 "ON A1 DFS) YaBma[aaSquIASHSPE

(761 'ON Q1 OFS) UABM[A[ANSHUIASHSPIAASITN

(161 "ON QI DHS) YASmIA[AYBHUpASSIdASIB

(061 "ON QI O=S) HopiSumy

(681 "ON 1 OFS) qWaySaeIbuUDPRIASUAY

(831 "'ON QI 0AS) Heuwybsiayak[uyauspy

(£81 'ON @1 0as) qudmssexdyrop

(981 "ON QI OFS) NAssWdUUNY

(581 "ON @i OIS} #3bidersyjopiduy

(¥81 "ON Q1 OFS) AHeMaSaeybyuniaiasuayusureubysybpeed3sibouby
(€81 "ON Q1 DHES) oMsuAunSpreubsybpreASssbauby

(Z81 "ON A1 0F8s) Aaegbjuunaasuayuispreubisybpeedgsibauby
(181 'ON Qi 04S) HAStinjaSbibpuureapikipy

(081 "ON (1 0gs) eredippsudyssdazifepeubisbbpisiddy

(6L1 "ON I OAS) WPiuAxss3aykepeubs[sbbpisiddy

(8L1 "ON G OFS) ydAssayamiuyysuededdoreisbnnoy
{LL1 "ON Q1 DFS) AspidAssanyaiuigsuededdoreabimay

37



In

-11 Vlin

Ybn FoaacyY 55000000 a 'ol WWO0O0 9111

n

NIMn e v a a

00

00

o
(=N
|
—

o
O
o3}
P

D
N
L=y
s

N
N
N
—

o
(=
=3
|

= .-

N
[#)1 B
—| v

e

66

9661

661

|

o

s661
€661
5661
S66l1
S661
‘c661
S661

19

e
(=3

AL £

761661
261661
76'1661
Z6°1661
1661
1661
1661

(T2 "ON (1 OFS) YASMIAJAMIHPWASH

(€22 "ON 1 DAS) yaSAAASHPLASHUDY

(727 'ON A1 O3S) UASmiapaey SpurAsyupidAsudy

(172 'ON a1 DFS) ybugsosnaby

(02T "ON Q1 0FS) Auequdmsiey

(617 "ON 1 DFS) ABugsosnaBysag

(317 "ON QI DIS) ADApuAsupdAsuSBpAL|[LAFsTessy
(L1Z "ON a1 0FS) ApwhsupidAsudspiamjuikysredsy
{9127 "ON (1 DaS) AuprdAsuBippatmuIkssredsy

(17 "ON a1 DFS) NdAsuBxpavajjuiljsressy

(#17 "ON. 1 Das) WuwiBureubisybprei3sabouby

(£17 "ON g1 0Fs) FetsuayuBureubisibpeeisssbouby

(ZIZ 'ON 1 0AS) A8reyhuunaususyuydureubisybpred3sgbsuby

(112 'ON a1 0as) uA8AmSprusimsaydered)(BisbisdiuBiauuppsiady

(012 "ON Q1 04S) HoumipRfA)sBugsoseIadpany

(607 “ON I 0as) HsudABG1u-MERINAM(-/u)(waPArssysugsase(spAS(E Mmag
(802 "ON QI DS) UASMIAIASHOUUALSHSIUAA BRI M AJs s SugsoseiSiang
(£0Z "ON Q1 0FS) Hamm{uAgsSug

(90T "ON Q1 OAS) As[udAIBwi(/-}BRRpal(- /) (wp)AyssyBuy

(507 "ON d1 0ES) uABmiajdqUUALSYS(udATwam Uy

(+0Z "ON Q1 0FS) Hamudmssoy

(€07 "ON 1 DFS) §s29sARdApAISLLIASIUSITPINY

(T0Z "ON 1 Ods) HdAs3ayam|uAyssysoy

(107 "ON 1 DES) NuaksuypydAsTonanmiTuAIss 3oy

58



u4 >
_a_

ddbo 3r .

F f

d

[ 2nB1y 292G “(Sanpisas prop ounuv f [ Lad supnday

M M OOO HIPIMO 6. 6. 60 6. 6 WO~
S d~ N~

Vi ViVv) M VvVl OO O CQ PG G wt

~+p Y 3 3]

g|

-11 56 o C1 F,

]

amaenM M

bb V1V
.ea. SSSrr

Jo daquini) uolpuaonos ugday 10101 paspadoul YHm SHIDALI0D PUD [ iG] PUr 161 B ((pariiapun) sowuspids fo sivad up SINI00 SANIINAS UD{NAEY MY fO soQUITTIE U} SSD2.L0U] iy
‘Azyeredas paisy] a1 saouanbas uplidey Suiddeptaap b

“yom Sty Ul punoy usaq sey upjipday 1eyr oM Ui sieak Jo sauss a1y Jo Sumaq aup je pajesiput st sreadde upjijdey usald e Jet feak 151y ay], €

0661 = 96, 52 :8122£ J0] UOIRIAIQGY T

‘8161 Jo (uoungiusip [eqo]S) snuapued uewiny 33 Jof s[qIsuodsar Sem |N1H BZuanyuj 1

8661 (67 ON A1 DFS) AMuUALSyS|udA[BuamijuAgssySuy

8661 (822 'ON G DFS) NamsuayuSureubinibpredSsgbouby

8661 . (477 "'ON a1 0FS) A8reybuunpisuauiBueubinibpeed3sEbauby

L661 , (922 "ON Q1 OFS) esiadydoeduidy

66'36°L661 . (S7Z "ON 1 DFS) Aquue(g/A)isysjudASwi(bRmmuyssybuy

59



a 0% 01

Z s 57 Y1 V1 NV1 NN
DN N N 0~ O\
T dO

zY
N
Cb

Cm

ao~AY.. Y.x
QLI 0% 0\ 0% 0% 0% O’
Y ES8 1 Wo

z 0Oy az
a A qQ

01l
0% 0% 0% O\ 01 O\ O

Ql

Q 0O\

zz9a oaagq~——
~

Who 01
01 O

16 59 ‘65 TIS6I (9vz "ON a1 Oas) wdmuesidiboyieouspiapfundssamsiy
16 4 ‘6s  ISET (svz "ON a1 0as) a(ya)ugdpuredidiboysouapsan
16 E3Y ‘65 ‘IS6T . vz "ON Q1 0aS) wdmueSidibapaouspFauSssinisyy
6 9 ‘65 ‘ISHT (£¥T "ON a1 0g5s) Wwdmuresidibopaouapsary
16 o ‘65 ‘IS61 (zvz7 "ON a1 Dgs) wdmuresidiboresuapsapungssany
16 %5 ‘65 IS6L (177 "'ON A1 0gs) wdmuedjdiboysouspiBaruadssansy
3 ‘6 IS61 (0vT "ON A1 OFS) AN
361 (6€T "ON a1 DAS) AeadAusByermaunugysdudsaeseisbiiny
$6 ‘16 ‘€8 19 ‘65'8S°IS6T (8€7 "'ON @1 0Fs) u(yayomppubsesiuuds(/S)e(ya)diussy
£8 ‘65 “IS6L (L£Z "'ON a1 DFS) uampdpiuredidiboyieouspFopundssboy
8L ‘BOTH Y 19°09°65 25 TEE6T (9¢7 "'ON €11 OHS) AdIANPIASSHP
16'%8°€8°3L"89°59%9°89°C ‘658STS61 (S£Z 'ON 1 DFS) Wesyadkdoadnidy
89T 6585 LSGT : {(y£T "ON (11 0FS) WosHakydrodnidyauy
§6 ‘16'¥8°€8'8L ‘89TTY9 19'09°65 85 LEGT (£€z "ON a1 03S) (MprSuge(u/p)uwybmley
S6 “16'VR€8'SL ‘89°C9¥9°19°05°65°85 TSET {z€T "ON Q1 OHES) AHFugpiRp(u/p)(wybaley
16'8°€8 ‘1909°65'8S LSGT (1£7 "ON 11 DHS) HANSTUHASS[[YA
1678°€8"8L ‘8950 ¥9°19°09°65 85 1561 (0£z "ON a1 0Fs) AdiMANayP

( q Zd g 2nB1f ur yoaq)

TIDIS N7 H PEUanpIu] Ul paiaelo(] 102 1SUPId g INLH DiHanjuf
000Z-L561 SIeak Ut sasnia ZNZH ezusnyu] Jo suttnynid8eway ur yussaxd saousnbag uryday
I LA R

60



O W00 bh 00 ha

r

aQw w

COL Nd RyVW vy RyN 59 In

Ta UN

nt

L

“$561= .8S,, ‘50 :SIWAA 10} UONEIADIGAY z

*1$61 Jo (uonnquystp [eqo]S) oruspued uewnyg oi Joy sjqisuodsat sem ZNZH BZusnjjuy ‘1

#3°¢8
16

1678°E8
16'¥8°¢8
16'v8°c8
16'8°€8
16'¢8
£ 4%
rg'e”

8°c8

9L61
9L61
“9L9L6L
‘9L61
8L°9L61
*9L'89T0 V961
‘9L"89°T0p961
‘04 '89°CT¥O61
‘9L°89°TF V961
‘9L'89 ‘4961
‘89 TH ‘1961
89 T9 1961 -

‘89°59 ‘1961

(z9z "ON a1 0FS) AePiduypispipyey
(197 'ON 1 DES) Hosnasndoasnydy
(09Z "ON a1 0AS) WdpueSidibayeouapdapyundssing
(657 "ON 1 0dS) HSaespbuaAsuAupEpAEybisaypeeASs3bpusy
(852 "ON a1 DAS) :&a__:gms.immm?&:mmx
{LST "ON I 0FS) HASTLIPPIAY
(957 "ON Q1 0FS) HdApAiSuyasturappayy
{(ssz 'ON A1 DES) ArewnpdApABumasudappoy
(¥$T "ON a1 DES) AABHIPWUDAAPAIFUNASULISIPPINY
(£ "ON (1 0gS) AHeupaburaypAjuiauspy
(25T "ON a1 0ds) Hundp(iy)enbisaypeeddssbpusy
(157 "ON 1 0FS) Wuuapiaiu(s/uypySaeaybyu-

, -yarasuayun3p(g)e bisonpeeddsSbpusy

(0sZ "ON 1 0FS) WHuuapRIu(s/ANI M3aeasbynu- .
.:33_5—5_mﬁhﬁvﬁc«mﬁwﬁhw&gmﬂn

L561 (6vZ "ON a1 0as) wdptieddiboy
‘5T (8¥Z "ON a1 0Fs) AesHabdoadnidy
‘Ts6T {Lyz "ON a1 0gs) HABminubaBsjuudsInesdius(S o)

61



V1l h Nvl
.D'qgs'l w06

VI V1 Vi

a, Vil
DI7 b 1D
T O

a
0
T

a o a
VO 'Ch
a

O~
rn o+ a N61 62 rn rn rn

Cc C ai
~

aa~a00 00O0O00O

a

a~

NN NO O TO O QO \l
cO0 h 60
no rr

g amB1] 205 “(sanpisal pioe ounue g0} Jod suppdey
3O JoqUuUnt) UONEI] U URIday [210) POSEAIOU] IIM SOIB[ILIOD PUB $O41 PUB LS61 “To :(paunapun) sonuapids Jo SJeak UL 11050 S3IMIonNs upjijdey meU JO JaqUIn Ul 85E9I0U]
| "Ajoieiedas paisyy axe sasuanbes upyydoy Suidderzeap)

HioMm S Upuncy usaq sey updey Jeys gotym i sreak Jo sewas o) Jo Suruuiiaq oy 18 patestpu st sreadde up(idey uaard € jey) reak ysiy oy,

62



rn 00 O 00 N g~g

00

OI

a 63 00 00 00O T O

C
~"~'yS33Nwmd3v-~~ymO O

OC bWN b Nrnrn "l

86°L6°06°C6'76°C6°T6° 16°06°68°88 98 68 V3 €8 T8 1808 SLTL 9L SLOT

(L7 "ON I OFS) Hys)a(i/ Ajpmysu(rblb/a)poy

000Z SZel (927 "ON @I 0FS) A(o)a(s/aya(am)u(u/3)/E/b)p(in)e(ure)bis-
-q(b/1ypee(4/b)8(s)3(bse)(a/s)uby
0002 (9731 (SLZ "ON (I DES) gbuareajeeufsmiprppealyspbrdaassiay
78T (v.7 ON a1 DaS) uydlmdpnudomsusySeredpsnbyodamusiepyisubyaly
SI81 (€27 "ON (I DHS) ubuopeafoeuismiprpealsf
TZ6T (zLZ "ON Q1 OFS) Wpeaksys[pbudassieyarby
98 LL'9LTL6T (142 'ON a1 OIS) HA(E/b)sCimaa(b/Spyibyruurespid(aDpy
SL6T (022 "ON I OFS) WHSWHHIATUTY
SL6Y (692 "ON QI OFS) Muduuony
86 TLR961 (897 "ON (I DES) WIpoakyapbudaassyoyatby
86°L6 Il L TL896T (£97 "ON a1 DES) WPHPmA(]/A)Iup]
86 98 8961 (992 "ON @1 04AS) Heib/)yremy
86°L6'96 IL SL  TL8961 (592 "ON a1 OFS) Hetbyry
3567 (#97 "ON (I DES) HMISJPIawWaspIpoY
86°L6°96 TSI TLR96T (€97 "ON a1 OFS) HASsyPA3ythyrmaeapIAapy
(ya 5| ¢d g omS3L] w Yesd)

SON[Ido Y CZuanpJi] UTE0S TNEH CZUsnju] Ul Paja9ja(] JEaASuBdoy {NEH vZuongu]

931qe],

(000Z-896 1) qE[IeAr 213m Saousnbas PIoe OUTUIE YOIy IO Jeak Yoea ut sastulA ezuanpu] jo surunnSSewsay ZNeH u uasaxd saouonbag upindod ¢NEH

63



N 64 [0135] Both the concentration and type, i.e.,
observed, were found to relate to the occurrence of

conposi tion of Replikins
i nfl uenza pandem cs and

epi dem cs. The concentration of Replikins in influenza viruses was exam ned
by visually scanning the hemaggl utinin am no acid sequences published in
the 5 National Library of Medicine "PubMed" data base for |nfluenza strains
isolated world wide fromhuman and ani mal reservojrs year by8ear over the
past century, i.e., 1900 to 2001. These Replikin |[concentrati &s (nunber of
Replikins per 100 amno acids, nean +/- SD) were [t hen plotte%'for each .
strain. 10 [0136] The concentration of RepliKkins s found togdirectly
relate to the occurrence of influenza pandem cs and epi denicg. The:
concentration of Replikins found in influenza B hiemaggl uti ni ® and
influenza A strain, HIN1, is shown in nd the concgntration of
Replikins found in the tmo other connD Rl%%fg §¢ al virus A strains, H2N2
and H3N2 is shown in Figure 8 ( data in Figure 8 also
denonstrate an energi ng neM/str@tn or‘lnfluenza Vi

constituent Replikins (H3N2(R)).”

fus as defigned by its

[0137] Each influenza A stramn has been
responsi bl e for one pandgm.g:«in 1918, 1957, and 1968, r pecﬁively The
data in Figures 7 and 8 @h@W fhat at |least 20 one|l Replilg@n peg 100 am no
acids is present in each Tof the influenza henmaggl uti ni n roteans of -al
i sol ates of the four conmon influenza viruses exanj ned, suggesilng a
function for Replikins in the maintenance of surviyal Iewﬁls of
replication. In the 1990s, during the decline of the H3I stﬁhln there
were no Replikins in ny isolates of H3N2, but a} high ¢ nceq;ratlon of
new Repl i ki ns appeabeggln H3N2 25 isol ates, which deflneéihe qpergence of
the H3N2(R) strain. &

—i

1982

1977
7

The first year that a given Replikin appears is indicated at the beginning of the series of years in which that
Increase in number of new Replikin structures occurs in years of epidemics (underlined) : eg. 1975 and co.

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

- Influenza H3N2 was responsible for the human pandemic (global distribution) of 1968.
Abbreviation for years: eg. “77” =1977.

htgkssvmrsdapidfensecitpngsipndkpfqnvokitygacpk (SEQ ID NO. 283)
higkssvmrsdapidfensecitpngsipndkpfqovnk (SEQ ID NO. 284)

hpstdsdqgtslyvrasgrvtvstkrsqqgtvipk (SEQ ID NO. 285)

kinwltksgntypvinvimpnndnfdklviwgvh (SEQ ID NO. 280)
kyvedtkidlwsynaellvalengh (SEQ ID NO. 286)

htidltidsemnkifektrk (SEQ ID NO. 281)

Kinrliekimekfhqtek (SEQ ID NO. 282)
kensypklsklsksyiinkkkevlviwgih (SEQ ID NO. 290)

Kiskisks(v/y)iinkkkevlviwgih (SEQ ID NO. 291)

ksgstypvlkvtmpnndnfdklyiwgvh (SEQ ID NO. 279)
klfertrkqlrenaedmgngefkivh (SEQ ID NO. 287)
Klsks(v/y)iinkkkevlviwgih (SEQID NO. 292)

htidltdsemnkklfertrk (SEQ ID NO. 278)
krrsiksffsrinwlh (SEQ ID NO. 288)
hpviigecpky(v/Dkstk (SEQ ID NO. 289)

2.
3.
4.
5.

=
-




65 [0138] Several properties of Replikin concentration are seen in Figure 7
and Figure 8 to be common to all four influenza virus strains. First, the
concentration is cyclic over the years, with a single cycle of rise and
fall occurring over a period 5 of two to thirty years. This rise and fall
is consistent with the known waxi ng and waning of individual influenza

vi rus strai n[{3BeHBothribmemceniratiemabtype,iire, compdsitios uf Replikinkas e

cl assification. Second, peak Replikin concentrations of each influenza

Vi rus strai nolseprt Onere oiliawelite ththeloRsiemss B BifiefizadaRdeddiesrind Wer e
observed to relate specifically and individually to each of the three years

of the 10 pagdaghis- Tﬁé’&nﬁﬁ%ﬂbﬁ°ff"9¢%&mﬁﬁ%lg inrﬁ)Jes-mggxmﬂam%{eg{t he

i nfluenza virus straln, , Was S e responsib

concentration. of, the Replikins .in.HINl i ndependently .occurred (P1l); for
t he pandeni CVIS?dWQ%M%%Pée%mHEWQMHﬁ q\‘/‘%&“%ﬂ%wﬁ?‘gmﬁge responsi bl e,
a peak conceptration of the Replikins in HXN2 occurred (P2); and for the
pandeni ¢ of %QwalmwaqﬁWI%rPg‘éMeénéa@bamfgr yflwgpza raps 5okt ause of
t he pandem c, a peak concentration of the Replikins in H3N2 occurred (P3).
Third, in thwosldavide romdainanehy afinlal restmgire pean by fyetrnyer tiopag cehiune
pandem cs, the specific Replikin concentration decreased markedly, perhaps
reflecting the, D00ad2901i Blidse Replékdn cortaniritions G of Replilkiacherdage. Thus,
this post-pandem c decline is specific for HN1L i mediately follow ng the
20 pandeni ¢ 4Rlnh offs, WBIAH- SD%%&ma@pBﬂéaﬁJr%acm.S not a gener al .
property of all strains at the tine. An increase of Replikin concentration
in influenza B repeatedly occurred simultaneously with the decrease in
Replikin concentration in HIN, e.g., EB1 in 1951 and EB2 in 1976, both
associ ated w jnfluenza B epjdem.cs having the highest rtality.
( St uar t OHar \r'\t()tslgﬁthedﬁ:ane%p ﬂpg?lﬁg%“& ‘K?S?é“%to(‘g@ggy .%]Ftﬁ & {}g a secondary
peak concentration, which exceeded the pri maryT%eak ) L

occurrence of influenza pandemics and epidemics. The concentration of Replikins

found in inﬂﬁenza B hemagglutinin and influenza A strain, HIN1, is shown in
Figure 7, and the concentration of Replikins found in the two other common
influenza virus A strains, H2N2 and H3N2 is shown in Figure 8 (H2N2, H3N2).

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

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

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

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

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

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

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

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

25 isolates, which define the emergence of the HSNZ(R) strain,
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66 increase in concentration, occurred 15 years after each of the three
pandem cs, and this secondary peak was acconpani ed by an epidemc: 15
years after the 1918 pandemic in an HINl '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 5 in an H3N2 'epidemc' year (M. These
secondary peak concentrations of specific Replikins may reflect recovery
of the strain. Fifth, peaks of each strain's specific Replikin

concentrat i oumlﬁg]esweﬂalbﬁégerlﬁaﬁafké;ﬂikhﬁc@ﬁ&ﬁfétiahﬁfé dotd th Elgsdei7i®@ in Replikin
concentration of one or both other strains, suggesting conpetition between

strains for Redfe SibisSomaidiil au;f ; ai{g%ﬁasatzggilrgso@%{rgntﬁ&vﬁ{eaéohcénﬁqﬁsm for

the 10 Replikin concentration o ecline over a period of 35
years (H2N2), . 60 ars (influenza B). This d i ne_cannot be ascribed to
the influencé "%@“’ Vggﬁlfﬁ'g?g’b%%téﬁ?@g%tcy@ﬁ?&'@? Héﬁ@ii"ﬁﬂlfﬂag OXEE Bt | uenza
B from1901 tpo 1964, prior _to commpn _use of influenza vaccines. In the

case of i nf | AUdWL4o thirtupars. K This rise sl el ys eonsistenhwith dhg kngam waxdegand o occur
after 1965, but Replikin concentration 15 declined again between 1997 and
2000 ( Fi gur ewding Ffindivichial inlflacmrs visius lstraih @rddominance by hemegelatinin afd uenza B in
recent case isolates. HN Replikin concentration peaked in 1978-1979

(Figure 7 ) rhcogmhiniiasedlidificaton. ERRPEE HAAE Reptkin BHRYMAIMBS oPéacht he H M
strain, and then peaked in 1996 coincident with an HN epidemc. (Figure

7). HM Rep'ihhhéhzﬁ@ﬂﬁ@ﬂhﬁﬁ‘h}e@{bu eggﬂﬁ% w&%&,@fwﬁ?ggﬁ?&nga ¢f00, 20 and

the presence of H Nl stralhs dec In 1solates obtalne uring these

years. For %"'Qﬁ iKi ¥ s) 5 ar..decl i ne has,not occurred
(Figure 8), and t |P(Jslle"i(§'l(lt)ér1 gFig"t%glgy%%H&tvhc{eﬂag% oe%%gog*heﬁéﬁﬁﬁ YF?rf‘)Prf‘ih&ent
i solates. For .H3N2, the Replikin concentration of ny_.isolates fell to
zero dd?i ng RAREIBIES] Etarexla}qg?ﬁ,fgggep d f &&%‘?%@E‘a 23 818§ es showed a
significant, sharp increase in

strain, H1N1, was shown to be responsible, a peak concentration of the Replikins

in HIN1 independently occurred (P1); for the pandemic of 1957, where H2N2
emerged and was shown to be responsible, a peak concentration of the Replikins in
H2NZ2 occurred (P2); and for the pandemic of 1968, where H3N2 emerged and

15 was shown to be the cause of the pandemic, a peak concentration of the Replikins
in H3N2 occurred (P3). Third, in the years immediately following each of the
above three pandemics, the specific Replikin concentration decreased markedly,
perhaps reflecting the broadly distributed immunity generated in each case. Thus,
this post-pandemic decline is specific for HIN1 immediately following the

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

25 (1985). Fourth, a secondary peak concentration, which cxceeded the primary peak
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67 Replikin concentration. This indicates the emergence of a substrain of
H3N2, which is designated herein as H3N2(R). [0139] Figures 7 and 8
denonstrate that frequently, a one to three year 5 stepw se increase is
observed before Replikin concentration reaches a peak. This stepw se

i ncrease proceeds the occurrence of an epidem c, which occurs concurrently
wi t h t he Repintiekse ipeatcentrating, ocduered {16 yains eftemeack af theithree parclentiesagidon  of a
particular strain is a signal that particular strain is the nost likely

candi dat e t othiscatw@agpeak wde at@npanizdbgeanrpidemid 16 Q240 hitekthe ¢91d y, Replikin
concentration in the H3N2(R) strain of influenza virus is increasing

(Figure 8, dehR iR GRABIN1TRpREmA” FehRE 1 etk '[%7@5 iclifl H3N2
Repl i ki n coﬁn{%ratli on are sfe)en to%l%r\i(g %gicngﬁlr ?%%S%&ﬁée -ge};lgéﬁ
pandem c of Eigure 8 n.the strain first o.and i.n the H3N2
15 based epi%@r@nﬁgﬁé %%&Iefg“? e’glr'\ﬁéﬁgaﬂﬁl (tc%?ffsgvgrjyeaé%%ﬁeﬁegf%g@gn ANder ni ¢ and
epi dem cs was a | ated wi,th excess nortality. (Ailing, et al., AmJ.

Epi deni dl . , |lnf§?ff3§f@3(9pni§m(w19’§&‘)é%%h hgsg secendary @sek concedFtions Phti on of the
H3N2(R) subspeci es of the H3N2 Replikins in 1997-2000, therefore,

stati sti cal | Specifip Replileing may meftast tepovaay af thy strhina Fifip pedesaifiench staids e

epi dem ¢ or pandem c. An 20 H3N2 epidem c occurred in Russia in 2000

(Figure 8, BppcifiaRéplikia coh¥entrepmr freqifentlPaygeaberbe2Qibkifddivih dédtiabs murrent |y,
H3N2 is the nost frequently isolated strain of influenza virus world w de.

(Morbidity ameh scobitvati¥h ok bie RERAK bified M¥HsRugecGRRtipbtioD Sease
Control; 50(48):1084-68 (Dec.7, 2001). 25 [0 14 f] n each case of

influenza Vigdige G hr st ﬁfgsd Qﬂiﬂi tﬁ'quvis%ipzlpbgtjeﬂlsmggaﬂ tendency for the

10 Replikin concentration of each strain to decline over a period of 35 years (HZN2)
to 60 years (influenza B). This decline cannot be ascribed to the influence of
vaccines because it was evident in the case of influenza B from 1901 to 1964, prior
to common use of influenza vaccines. In the case of influenza B, Replikin
recovery from the decline is seen to occur after 1965, but Replikin concentration

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

20 | and the presence of HINT1 strains decreased in isolates obtained during these
years. For HZN2 Replikins, recovery from a 35 year decline has not occurred
(Figure 8), and this correlates with the absence of H2ZN2 from recent isolates. For
H3N2, the Replikin concentration of many isolates fell to zero during the period

from 1996 to 2000, but other FI3N2 isolates showed a significant, sharp increase in
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energe. There has been no observation of two of the sane Replikins in a
given hemagglutinin in a given isolate. To what degree the energence of a
new Replikin represents nmutations versus transfer from another animl or
avian pool is unknown. In sone cases, each year one or nore of the
original Replikin structures 5 is conserved, while at the sane tinme, new
Repl i ki ns enRepyikin guncersyadiop! dhisiindicatesf the emergenie oz 8bteaimghHaN2ZNi n, five
Repli kins were constantly conserved between 1919 and 2001, whereas 26

Repl i ki ns cawkichigdesipmnted heseiropstHBNAR)e period (sonme recurred after
several years absence). The di sappearance and re- energence years |ater of
a particular Replikin structure suggests that the Replikins 10 return from
anot her virus host pool rather than through de novo nutation. [0142] In the

case of H N ol b i, n peak associ at ed
with the 19@%%%357“%@@d%%@n%?gés%ﬁﬁ]%@étﬁg%&ég&g%}%ﬁ% peak of 1933,
whi ch cgntains 12 new Replikins,. nstantly conserved Replikins, .15

ther of ope. - AR EHE BRSSO ACEIHE SO RGeD POt 2GFEK. nlhis

conbi nation. However, even recently appearing Replikins acconpanying one
year's i ncr eHeievishincregspracseds thewcevreapge af syeméemicswhigh@ctier ease furt her
for an additional one or nore years, culmnating in a concentration peak
and an epi desoncurrértlyswigh theiRbphkinipetlh Hius, therslepwigrincragsedn doricenteation

vaccinate with synthetic Replikins (see for exanple, 20 HINl in the early
1990' s, Fi gudfer particdlflefrdin if b eigdalttRatipartuddesin {s MRUndit HREWM Baididetoa di rect

rel ati onship between the presence and concentration of a particul ar
Replikin in inf mid'?hetddmsgauences and the occurrence of pandem cs
and epi dem cs oJf. éli:Fﬁfﬁ?%enzaTp 25 Tﬁus, anal ysis of the influenza virus
hemagglltéti nin protein sequence for the 69 presence and concentration of
Repl i kins provides a predictor of influenza

{0140] Currently, Replikin concentration in the H3N2(R) strain of influenza
virus is increasing (Figure 8, 1997 to 2000). Three similar previous peak increases
in H3N2 Replikin concentration are seen to have occurred in the H3N2-based
pandemic of 1968 (Figure 8), when the strain first emerged, and in the H3N2-

15 based epidemics of 1972 and 1975 (Figure 8). Each of these pandemic and
-epidemics was associated with excess mortality. (Ailing, et al., Am J.

- Epidemiol.,113(1):30-43 (1981). The rapid ascent in concentration of the
H3N2(R) subspecies of the H3N2 Replikins in 1997-2000, therefore, statistically
represents an early wamming of an approaching severe epidemic or pandemic. An

20 H3N2 epidemic occurred in Russia in 2000 (Figure 8, E4); and the CDC report of
December 2001 states that currently, H3N2 is the most frequently isolated strain of
influenza virus world wide. (Morbidity and Mortality Weekly Reports MM WR),

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

25 [0141] In each case of influenza virus pandemic or epidemic new Replikins
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pandem cs and/or epidemcs, as well as a target for influenza vaccine
formul ation. [0144] Conposition of Replikins in Strains of Influenza Virus
B: O atotal 5 of 26 Replikins identified in this strain (Table 3), the
following ten Replikins are present in every influenza B isolate exam ned
from 1902- 2001. Overl a%pi ng Rg)g’l I kin se%ences are |isted separately.

Lysi nes and $iR&ieedithers has keenobpervatjoneofityo of thesawe Replking #b? S8R consi st ent
with the "3-point recognition.” kshfanlk (SEQ ID NO 104) 10 kshfanl kgt k
(SEQ | D NO. he@ysagghitinfinf mrd gytikiselgiel diskwiiBdeee®id@metgiise ohakew Rleplkin SEQ | D
NO 107) hekyggl nksk (SEQ I D NO 108) hekyggl nkskpyyt gehak (SEQ I D NO

10) 15 hakai gpedgenty foulationd V&siN@randfh fromhaiottie Reiia\Wiviskdrppddl &gt k (SEQ I D
NO. 111) hakai gncpi wkt pl kl angt kyrppak (SEQ I D NO. 112)

nakai gncpi Wisiibkhagtdiné BRaKlehdn JS3FGd B Mk ot iorhlind Rbgfikp TaRliis3 and 4

I ndicate that there appears to be nuch greater sta Ity" of the Replikin
structures ip. influenza..B tini NSyC ared with H N . RepliKkins.

| nf uenzsg B {%ggﬂ?’?&e%bgg ePtre}E‘gg%@% ﬁ’l“& QE&Rgﬁ§EWamﬁ?'c,or§ﬁ§nP{e’lé‘ppears not
to have an aniyral or. avian reservoirs, (Stuart-Harris et al.,, K Edward Arnold
Ltd., Londonttfieuasyirus Sheppgetiingy, fiv Repldansweienenstehi sepagvednl y one

Replikin "hp(v/i)tigecpkyv(r/k)(s/t)(t/a)k" is present in every HLNL
i sol ate for &MW@W 1919 and 2001, whereas 26 Replikl)ns came and went during the same

period (some recurred after several years absence). The disappearance and re-
emergence years later of a particular Replikin structure suggests that the Replikins

10 return from another virus host pool rather than through de novo mutation.

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

15 therefore, are the best choice for vaccines, either alone or in combination.
However, even recently appearing Replikins accompanying one year’s increase in

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

years, culminating in a concentration peak and an epidemic, thus providing both an
early warning and time to vaccinate with synthetic Replikins (see for example,

20 HIN1 in the early 1990's, Figure 7).

[0143] The data in FIGURES 7 and 8 demonstrate a direct relationship
between the presence and concentration of a particular Replikin in influenza
protein sequences and the occurrence of pandemics and epidemics of influenza.

25 Thus, analysis of the influenza virus hemagglutinin protein sequence for the
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sequences are available from 1918, when the strain first appeared and
caused the pandem c of that year, through 2000. (Table 4). ("(v/i)"
indicates that the amno 5 acid v or i is present in the same position in
different years.) Although HIN1 contains only one persistent Replikin,
HIN1 appears to be nore prolific than influenza B. There are 95 different
Repl i ki n st rpigsanceend eprgentyatign of Beplikindlprovidesapredivtgr of inflliehfaer ent Repli ki ns
in 100 years-of influenza B isolates (Table 4). An increase in the nunber
of new Repl i pindesiigsuat/or esidemicsyas vidl ag@angeobor Bifiudeai vscidd fqhahties. 3, 4, 5
and 6) and correlates with increased total Replikin concentration (Figures
7 and 8). [0147] Influenza H2ZN2 Repli kins: Influenza H2ZN2 was responsi bl e
for the human pandem c of 1957. Three of the 20 Replikins identified in

Lhat oLl (S R R SRR S PG R 20 0

ha(k/ g/ ) (d/ n)i ) ekthngk . D,NO, 23 (k/g/m(d/ n)i] ekthngkl c(k/r)

( SEQ | Dr?NO. %ﬁem&%yﬁé@ﬁ%a&w %‘W&ﬁl’?&s@ﬁf Follqsting Ie}‘rﬂe@&@ig% No. 238)
20 [0148] However, in contrast to HIN1, only 13 additional Replikins have
been found Pu§sest Npevsegintivenzg B isoletreekaminaddrqna 4202-00f Qyssleppiagice of new
Replikins correlates with the decline in the concentration of the H2N2
Repl i ki ns anBeplikén sappmees aredistalsep@ MR Lyisiet aidsistidings drdin hoddtype td Fi gur e
8). 25 71 [0149] Influenza H3N2 Replikins: Influenza H3N2 was responsi bl e

1; or the hgnaeinm&d@rﬂoﬁzdnfgyle%ﬁﬁsteﬂ\wﬁaﬁ@phipbir@%cwgﬁiﬁbn.appear ed in 1968
i sappear e }

kshfanlk (SEQ ID NO. 104)

10 kshfanlkgtk (SEQ ID NO. 105)
kshfanlkgtktrgklcpk (SEQ ID NO. 106)
hekyggink (SEQ ID NO. 107)
hekygglnksk (SEQ ID NO. 108)
hekygglnkskpyytgehak (SEQ ID NO. 10)

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

hakaignepiwvktplklangtkyrppakilk (SEQ D NO. 113)

©20 [0145] Tables 3 and 4 indicate that there appears to be much greater stability
of the Replikin structures in influenza B hemagglutinins compared with HIN1
Replikins. Influenza B has not been responsible for any pandemic, and it appears
not to have an animal or avian reservoirs. (Stuart-Harris et al., Edward Amold
Ltd., London (1985)).

25
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after 1977, but reappeared in the 1990s (Table 6). The only Replikin
structure which persisted for 22 years was

hcd(g/q)f(qg/r)nekwdl f(v/i)er(s/t)k, which 5 appeared first in 1977 and
persisted through 1998. The emergence of twelve new H3N2 Replikins in the
md 1990s (Table 6) correlates with the increase in Replikin concentration
at the sane {9i#e] [rlugngadiBy] Rgpliking:tOnly bue Reddikit ence of the H3N2 strain in
recent isolates together with the concurrent disappearance of all

Repl i ki ns f r'tp(sDtigecpky (X ot){ta0k bik @geséiitiig every B)I N1tikdiste forogdsti s t he
energence of 10 the new substrain H3N2(R). [0150] Figures 1 and 2 show

that infl uenge@u@@byﬁ@aeﬁla@mﬁ&ﬁnmnvﬂ&nw §tRAiRfRy x;scaeﬁrea hed caseesed
concentration of Repl i kins in influenza virus, whi due to the

| ts 15
B??SSSZQ?Q%@W 1 o BR A0 RS DL aeal S el B o1 ° e,
t - li Ki t 4- 6 I Repl i ki
SN L SR S el AREREREDN g e

protein appears not to occur in influenza virus, but is seen in other
organi sms. 2¢pnfainssmly pne prssisteridRepbikin, BIBY aphears toamers prefificthamct i vity of
different influenza strains are related to sequence changes in influenza
hemaggl ut i ni mfpensaiB; HThiene e diffierentt Replipinodiuctusesah 32 wkas bh E1NAns ef f ect ed
by one of two poorly understood processes: i) antigenic drift, thought to

be due to th@raseuid PdiffefenoReileR in€90 9tars BPInflueBA R sb RS ('![‘ﬁblé hp
hemaggl utinin nolecule, or ii) antigenic shift, in which the 25 changes are

so great thaAnﬂf‘c?@atséﬁnﬁl@ﬁﬁﬁﬁ%ﬁq&fﬁ%&t%ﬁl@%ﬂkﬂﬁqyc&&s%ﬁ%ﬁsgﬁ dhe 72

viruses of human and non- e prese suggests t hat

h di, ff f h h b
I R
i ncr eased co&,(l;geur}ésr_? dOé}

[0147] Influenza H2N2 Replikins: Influenza FI2N2 was responsible for the
human pandemic of 1957. Three of the 20 Replikins identified in that strain for
15 1957 were conserved in each of the H2N2 isolates available for examination on
PubMed unti 1995 (Table 5).
ha(k/q/m)(d/n)ilekthngk (SEQ ID NO. 232)
ha(k/q/m)(d/n)ilekthngkle(k/r) (SEQ ID NO. 233)

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

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

25
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of strain-specific Replikins and strain-specific increases in the
replication 5 associated with epidemcs. In addition, the data were

exam ned for a possible insight into which sequence changes are due to
"drift" or "shift", and which are due to conservation, storage in
reservoirs, and reappearance. The data show that the epidem c-rel ated

i ncrease in RO kiffnenmid3N2 Replikins:i lfloetzadiBNZ wad fegpoaisibld foathicon of

exi sting Replikins per hemagglutinin, but is due to the reappearance 10 of

at | east onehieph piideniOsPIEE! Five Repiffink wiichdhpbte®th VR Gsappdéd I tS
di sappearance, plus in the A strains only, the energence of new

strain-speci hitgr 1978 Phit kappEREPRShE I > &y RIP lfacrease in
Repl i ki n concentrat‘rﬂon ain"hr)l t he m%l%%%z(gqlgpégfggen@§Rgﬂuﬁgg%&$ 1977 are
not associ at eg:w.t.h. ragen epl i ki.n .co sitions in the year
of the epi de%ﬂéc%&l%gftyr%%ﬁ%‘%ﬁ Hgé(ﬁpéﬁfgg{gg%%@ﬁe}er@ﬁ% W&‘f‘g‘ conposi tions
whi ch had appeared jn .preyvious year then di sappeared (Table 3). In

cont ras'?5, fo pﬂeﬁ@gﬁ %&mégﬁ?nqsw%ﬁaﬁ?mr%lﬂ&%haﬁe eagigsaen efifvelveewr evi ousl y
di sappeared virus Replikins, new conpositions appear (e.g. in HINL in the
year of the EB3NddRaplikins in Geanidile9esidiabled) comelates withdlppimarcasecia of 6 earlier
Repl i ki ns, 10 new conpositions energed). Since the A strains only, not 20

i nfluenza B, Replildn aciwessation a0t satigaime(Fignt SRAAd HithaRe prRéAEMRId e total |y
new conpositions probably derive from non-human host reservoirs rather

than from nHEARIsGEm iRecRi Sbl  kJ L bear no
&8 iR recRitt iSlafe8 I@éﬂﬁf‘?ﬁg?ﬁ% %?gﬁﬁt{%@ Hgggfeg%@é of 1

resenbl ance to the new conpositions o I C requl renents of

compared wi t KRB om Pt e nphuss (REA RN E RubesindRHletnats by e

t hree strajns _onl bu by the B strain, 73 both may also be a
functioff of élegtﬁ“ﬁqa&n%‘?ﬁ?@'hunnn A strains to receive new Replikin
conpositions from non-human viral reservoirs.

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

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

influenza virus, but is seen in other organisms.

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

25 changes are so great that genetic reassortment is postulated to occur between the
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[0 152] Some Replikins have appeared in only one year, disappeared, and not
5 reappeared to date (Tables 3-6). O her Rephkins di sappear fromone to up
to 81 years, when the identical Repfikin sequence reappears. Key
Replikin'k"andh' am no acids, and the spaces between them are conserved
during the const%gft resa\nce of %F)tic |l ar Replikins over many years, as
shown i n Tabf'B§e%. apg gon §§ Kirtathe pecsentidaiasuggssisithatile ten of
influenza B, the single Replikin of 10 HIN1, and the single Replikin of
H2N3, as welghange ingetiviteofdiffprentindnengastraing,dather than bétaptalatedito ot er an
absence. Despite the marked replacenent or substitution activity of other

am no aci ds dpetific seiypienke dhangdRept ibksed upbh,Lortrelae t6 ek inerdiet dendehirhtiont he rest
of the hemaggl utinin sequences, influenza Replikin histidine (h) appears

never to be,ofafginlgpséing R(eF])ikm af PR speBTtl At GEase EARP bétictiont NI S 15
conservation are seen in the H NL

opl 15, U ALRGRAENIER) B A bRl dionst o

aggd( %ggéf gﬂagié@exﬁggvbf' Vgéq)ugﬁcgssclhgn)lglfes a.I(CSCElgt(I) PanﬂQ" orz'zgi)ﬁ",c a?l Sv%l%ct arlget ween 1975
Replikit~"hgn(s/e)(e/q)g(t/s)g(q/y)aad(l/qg)kstqg(a/n)a(i/l)d(q/g)l(n/t)(g/n)
K, (I/v)n(r/ sque t QORSEVE1en),|StorAASHID I ¢SO vQUS, PHIGPapRRIrenCe: | tdamﬁSJQWr in 1975,
di sappeared for 25 years, and then reappeared in 2000. Wile many am no

aci ds were dshéspidemicaslatadincrelradn Repliloh ickndensitidnds noedefto2hd ysi nes, 6 to 10
resi dues apart, one histidine, a mnimmof 6%Ilysine in not nore than

appr oxi mat el duphlativii oTexifihgRepliass pct ABHAEMEEhin, At 1dilcdd ¥R redfpledtahde r andom
substitution would not permt the persistence of these HLINL and H3N2
Repl i kifgs, nfifat {ea@Bnd RPIiki ARPbsikibn iBH LR BolagrsRBESkst ence
disappearance, plus in the A strains only, the emergence of new strain-specific
Replikin compositions (Tables 3-6). Thus the increase in Replikin concentration
in the influenza B epidemics of 1951 and 1977 are not associated with the
emergence of new Replikin compositions in the year of the epidemic but only with
15 the reappearance of Replikin compositions which had appeared in previous years
then disappeared (Table 3). In contrast, for the A strains, in addition to the
reappearance of previously disappeared virus Replikins, new compositions appear
(e.g. in HINI in the year of the epidemic of 1996, in addition to the reappearance of
6 earlier Replikins, 10 new compositions emerged). Since the A strains only, not
20 influenza B, have access to non-human animal and avian reservoirs, totally new
compositions probably derive from non-human host reservoirs rather than from
mutations of existing human Replikins which appear to bear no resemblance to the
new compositions other than the basic requirements of "3-point recognition"

(Tables 2-5). The more prolific nature of HINI compared with B, and the fact that

25 pandemics have been produced by the three A strains only, but not by the B strain,

73




of 10 Replikin structures, nor the reappearance in 1993 of a 1919 18ner
Replikin after an absence of 74 years. Rather than a random type of
substitution, the:5 constancy suggests an orderly controlled process, or in
the |l east, protection of the key Replikin residues so that they are fixed
or bound in sone way: .|ysjnes, er haps und to nucleic acids, and

hi sti di nes, ?Hﬁﬁéﬁﬁé’ﬁﬁﬁ%lopggﬁ‘erﬁ’ﬂ%yf? angh AR 1§45 S i¥¥hani sns

whi ch control this conservation are at present unknown. 10 CONSERVATI ON OF
REPLI KI N STRREPEYRESTR@EHRpNS (et merhumegy Vital resevolrst ur es are conserved or are
subject to extensive natural nutation was exam ned by scanning the protein
sequences of various isolates of foot and nmouth di sease virus (FMV),
where nutations in proteins of 15 these viruses have been well|l docunented

wor | dwi de f D1 SBGesRefTkis@iake aﬁ;@?ﬁanﬁeﬁ?%e%a?ydﬂs@ye%sm%w visual l'y
e entire

exam ned for the presence of bot Repli Kin and each of the
conponent Repl ik ! j : kﬂM% I rti Repl i ki n.
20 [0152] Rggﬁg%hgﬁiﬁhggKﬁgh%%%ﬁgct g“%@@@%éﬁ%gméu%§¥€$ﬁ%+gg&§QEr time as
occurs in neighboring.an.ng acids, the am no acigds which cpnprijse the
Repl | ki st rifernngen B SuEa Rpkitsehvenr sgpes kg Reptin RAR 3%, he
Replikin structure is conserved. 75 [0156] For exanple, in the protein VP1
of FNMDV typeiyno gpids,Rag thaspacqsdety e thegn are gynsenyre diingibir congtant f ound to be
conserved in 78% of the 236 isolates reported in PubMed, and each am no
aci d was f oupresence dfpaciindarReptiking oiverdhanyiteats, as showatin Tables 26w hi s,
95.6% lys, 91.8% gln 92.3% lys, 84.1% ile, 90.7% val, 5 91.8% ala,
97.3% pro, Rfowig stlai-spébifi¢ RepHkidhs: ¢S of RAudisn Bl e dihgb Replilin of
10 HIN1, and the single Replikin of H2N3, as well as for the reappearance of
identical Replikins after an absence. Despite the marked replacement or
substitution activity of other amino acids both inside the Replikin structure and
outside it in the rest of the hemagglutinin sequences, influenza Replikin histidine
{(h) appears never to be, and lysine (k) is rarely replaced. Examples of this
15 . conservation are seen in the HIN1 Replikin"hp(v/i)tigecpkyv(r/k)(s/t)(t/a)k," (SEQ
ID NO. 135) constant between 1918 and 2000, in the H3N2 Replikin
"hed(g/)f(q,r)nekwdlf(v/i)er(s/t)k" (SEQ ID NO. 277) constant between 1975 and
1998 and in the H3N2
Replikin"hqn(s/e)(e/q)g(t/s)g(q/y)aad(V/q)kstq(a/m)ai/l)d(g/g) Kn/t)(g/n)k,(I/v)n(t/s)
20 vi{e/c)k” (SEQ ID NO. 276) which first appeared in 1973, disappeared for 25
years, and then reappeared in 2000. While many amino acids were substituted, the
basic Replikin structure of 2 Lysines, 6 to 10 residues apart, one histidine, a
minimum of 6% lysine in not more than approximately 50 amino acids, was

conserved,

25
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conservation suggests structural and functional stability of the Replikin
structure and provides constant targets for treatnent. [0157] Simlarly,
sequence conservation was found indifferent isolates of HV 10 for its
Replikins, such as (SEQ ID NO.: 5) "kcfncgkegh" or (SEQ ID NO. : 6)

)

"kvyl awpahk;, i [\, T | an SEQ ID NQ : 7) "kcwicgkegh', in HV Type 2
(Tabl e 2). leﬁ:]e Ot%&ya%gﬁ%@g S‘Ea)‘?sggé‘(?f}gﬁﬂ"gd E?)td?gflz)él{‘q Rfﬁs“\;ﬁg‘ﬁ?%?m?ﬁﬁ in the HV
tat proteing, such as (SEQ 1D NO. : 613) "hclvckgkkgl gi sygrkk," wherein the
key |ysine Bh1andHANGReplikinsmer fiomi 00 te 200h svinflaenza pysistarcy) 15
[0158] Simlarly, sequence conservation was observed in plants, for exanple
in wheat, sefch) Replikin siivetures,horghe tdappencdrice at i 903 @@ 1BEmEeEEEplikih NOs.
614-616). The Replikins in wheat even provided a reliable target for

stinul ation gfferh @bdencO6OM fearts Rl thddatrawiidikype PtsiiingwaBLes of _
conservation are seen in the 20 constant presence of mali gnin 1 n successive

gener at isons, J r f I . d by the
const ancsy ofc%Fﬁ?# %%g%§?%rﬁ%rﬁérll$ %%ﬁa%ag%P%F%’ rol?l th%ﬂﬁ%él%‘@f)%g{rlérﬁogn i body

i sol ated by { neadsaor.ntion from 8, 020 human sera from .the U S, UK,
Eur ope. and ASDACRERGeSBhes 3P s Uiy Grd eed TR T Stoe Wardviies: 55’ [ 0150]
Simlarly, conﬁervati on was_ observed in trans-activator (Tat) proteins 76
in isol ates Rfth3nspoungio nucleigacidse and histidinesyperhansrhoung o reapirorRwdosi ndi ng
proteins regulating lentiviral transcription. These proteins are necessary
conponent s ienzymes. The mechapismsathiet tontmobthns ¢ommerivationagest preseah as t he hunman
i mmunodeficiency viruses (H V). Tat is a transcriptional regulator protein
t hat acts byulknoghng to the trans 5 activating response sequence (TAR) RNA

el ement and activates transcription Initiation and/or elongation fromthe
LTR projgoter. H'V cannot replicate w thout

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

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

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

are substituted little or not at all, that is the Replikin structure is conserved.
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tat, but the chem cal basis of this has been unknown. In the HV tat
protein sequence from89 to 102 residues, we have found a Replikin that is
associated with rapid replication in other organisns. The am no acid
sequence of this Repl ikinis 10 "hcl vcfqgkkgl gi sygrkk.” In fact, we found

that this Re sen prot ei am no
acids are suBhS% #‘sz léhﬁ%;o e{]éhB%MPntVatyP éh%ﬁ p&?f“ﬁ?ﬁ&ﬁ@te ani no
acids (in S"ﬁIQ efont lined up bel ow the nost frequent am no acid
(Table 7), t p%se) i]& ot”aé it Be renservd in PRYopf anttttes Repl i ki n
“hcl vef gkkgl gi sygrkk™) . These substitutions have appeared for nost of 15
the indivi dugdpotted moPubMeds and-eashamino adid wiae foulit $0 becamservhd st individeahmi no
acids wthin the Replikin sequence, which define the Replikin structure,

ar e. conser veibolal3Q%follovishRisseH6RNIS, O Ndwo) %BSQB% i§4)184 Q& iR $0.7%E0EN
el sewhere in other anino acids, both within and outsi de t he Repl i kin, none

occurs on thegge 0788/ Olrnéi sty sl N Tabl e 7,
it is not thg céJs(ghéf 22?% gi’soln2%3%23%él %%’?/éﬁﬁdlsg’téug(t)%ﬁ ]T'h e tat protein

amno acid s eof t tabl.e, first
lysine in t h‘g(gplfé méﬁo%%%@é% %ﬁﬁh’?ﬁlﬁﬁaggﬁd@ﬂ@@pﬁﬂm otﬁpgegﬁ F%‘B:'i i kin
sequence, gmdthe second | SI ne fg é_ in the sequence inside the Replikin,
but 25 "extr ?rﬁ"’ﬁiﬁ%l?"qstan ergeht OREEAMERtal for the Replikin formation, are
both substituted 77 frequently. However, the 3rd, 4th and 5th |ysines, and
the one histidine, in parentheses, which together set up the Replikin
structure, are never substituted. Thus, these key am no acid sequences are
100% conser vEd 57 ASimbaty, sephence dohservationer of fotutkbini différegnizelates bHIWRepl i ki ns,
random substitution would not permt this 5 selective substitution and

sel ectipMe noforstdBeplikiab,is08h 49 (SEQ WD NWE 5 CkGHEdkeEh” or (SEQ ID NO.: 6)

“kvylawvpahk™ in HIV Type 1 and (SEQ ID NO.: 7) “kcwnegkegh” in HIV Type
2 (Table 2). Further examples of sequence conservation were found in the HIV tat
proteins, such as (SEQ ID NO.: 613) “hclvckqkkglgisygrkk,” wherein the key
lysine and histaidine amino acids are conserved. (See Table 7)

5
[0158] Similarly, sequence conservation was observed in plants, for example in
wheat, such as in wheat ubiguitin activating enzyme E (SEQ ID NOs. 614-616).
The Replikins in wheat even provided a reliable target for stimulation of plant
growth as described within. Other examples of conservation are seen in the

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

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

25 [0159] Similarly, conservation was observed in trans-activator (Tat) proteins
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78 Table 7 % Repli ki n CONSERVATI ON of each constituent amno acid in the
first 117 different isolates of HV tat protein as reported in PubMed: 38
100 57 86 100 100 66 76 100 99 57 49 100 94 100.97 98 85 97 99 100 100 100%
Nei ghboring Arnino acids [ tat Replikin |l k (c¢) sy [(h) (c) I v (c) f gqk
(k) g (1) g..s g (r K) (k)] helow are the am no_acid, substjtutions
observed formé%?é%esd?ﬁ%- EaTcﬁt §ryisastvatgr) proteigs F‘TeleE‘HYW§‘qdlfig RIPtews r wp | |
i hgvyYssl mrs islinssr 11 va f P q[0 1611 The

conser vat i orregiflatinglemixital kramsceiption t These pragejasirs nedeasary hemPesehtskin the

structure has a specific survival function for the HV virus which nust be

30 preser vedifaogcle enNslEkivaeh leatidirasad) 8ath £ahé Behad ingRanddefitieteywvirusss
" def ense’ maneuver of am no acid substitution crested to avoid anti body and

9}3 grer{) e't eel,t t %ﬂﬂﬁ?ﬁéﬁ ar'g&%f-iﬁﬂéﬁl rdgdllitdd R0Rin BhLLRRUIHIALRE 14ME Bakd-al . cannot

5 activating response sequence (TAR) RNA element and activates transcription
Initiation and/or elongation from th;: LTR promoter. HIV cannot replicate without
tat, but the chemical basis of this has been unknown. In the HIV taf protein
sequence from 89 to 102 residues, we have found a Replikin that is associated with
rapid replication in other organisms. The amino acid sequence of this Replikin is

10 "helvefgkkglgisygrkk.” In fact, we found that this Replikin is present in every
HIV tat protein. Some tat amino acids are substituted frequently, as shown in
Table 8, by alternate amino acids (in small size fonts lined up below the most
frequent amino acid (Table 7), the percentage of conservation for the predominant
Replikin "hclvefgkkglgisygrkk™). These substitutions have appeared for most of

15 the individual amino acids. However, the key lysine and histidine amino acids
within the Replikin sequence, which define the Replikin structure, are conserved
100% in the sequence; while substitutions are-common elsewhere in other amino
acids, both within and outside the Replikin, none occurs on these key histidine
amino acids.

20
[0160] As shown in Table 7, it is not the case that lysines are not substituted
in the tat protein amino acid sequence. From the left side of the table, the very
first lysine in the immediate neighboring sequence, but outside the Replikin
sequence, and the second lysine (k ) in the sequence inside the Replikin, but

25 "extra" in that it is not essential for the Replikin formation, are both substituted
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survival function of HV replication. 35 [0162] Further conservation was
observed in different isolates of HTV for its Replikins such as
“"kcfncgkegh" (SEQ ID NO. 5) or "kvylawpahk” (SEQ ID NO 6) in HYV Type |
and "kewncgkegh” (SEQ ID NO. 7) in HV Type 2. [0163] The hi gh rate of

conservation e | i.Kins .7

conservati onfrg@feﬁhgbglgw f%@?,?ﬂ%@nq gﬁ'f}c%ne&aqd ? 5?14-425%“? kins is a
general proper of wvir. likins, T | conservatl on nakes them a
constant anf™ F‘itPstﬁ’IWa]éHgg B?W“Bmfﬁg@ UEARGRIG, 3¢ neVeE SWSEMsHe by using
specific Replikins such as for influenza, FMWD or HV vaccines as

i Ilustrated T8ys, thise koY BRao scidepayares, arg 1 00% icomdemtedo s dbsarged insheri | ar |y, as
provi ded in exanples found in viruses including influenza viruses, FMV,
and HV, whetasebf tte infitenga sirucRepd iinsatandomisabsfiepi dnlsvvild nstga@R this hat
conservation is a general property of viral Replikins and thus making 10
Repl i ki s a gaddiveRiibsaifiliohahd aélécﬂlvts%bﬁ-%ﬁbéti@ﬁndﬁGtébEé{&tthEb Handd | Mul ati on,
conservation of Replikin structures occurs In plants. For exanple, in wheat
pl ants, Replikins . are conserved and provide a reliable target for

sti mul ati on. Exanpl es of conserved Replikins in wheat plants ubiquitin
activating enzyne E include: E3 hkdrltkkvvdi arevakvdvpeyrrh (SEQ I D NO
614) 15 E2 hkerl drkvvdvarevakvevpsyrrh (SEQ I D NO. 615) El

hker | dr kvvdvar evaknevpsyrrh (SEQ ID NO 616) * * * ** * [(Ql65] Simlarly
to conservation found in the HV tat protein, the Replikin in the wheat
ubiquitin activating enzyne E is conserved. As with the H'V tat 20 protein,
substitutions of am no acids (designated with an "*') adjacent to the
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Replikin variant forns in wheat ubiquitin activating enzyne E are conmon.
The key k and h am no acids that formthe Replikin structure, however, do
not vary whereas the "unessential' k that is only 5 amino acids (fromthe
first k on the left) is substituted. 80 ANTI-REPLI KIN ANTI BODI ES [ 0166] An
anti-Replikin antibody is an antibody against a Replikin. Data on anti -
Repl i ki n anti bodi es al so support Replikin class unity. An anti-Replikin
anti body response has been quantifie& Bé i mrunoadsor pti on of serum
antimalignin 5 anti body to i mobilized? fﬁgnin (see Methods in U S. Patent

#5, 866, 690). Jh u I ion of antimalignin antibody, b

admi ni strati O;II‘%’ ﬁﬁpﬁg‘ﬂﬁi@gﬁﬁ‘gﬂg’%g?gﬁ@t@@SWPm apingracid i ti‘Gfﬁé‘%/llﬁepti de
whose sequenc@ifigientieiateeal HYY iat protein as repostsddnPubMeskshydr ate or ot her
groups, has egtablished rigorously that this peptide alone is an epitope,
that is, pr ovi? & %Z s?@o q?al éé?‘sgnl 0 %éi‘fgs £ 8% thi $%%ttid2 *t & r é%pdRse™CFi gure
3). The 16-ner peptide produced both IgMand 1gG fornms of the antibody.
Antimalignin ankbbledy was found diRepflad NCreased in concentratjon in serum
in 37% of 79 cases in the U S. and Asia of hepatitis B and C, " early, in the
first five years of jhnf i 0 ong, before t usyual obsery fy, |1 ver
cancer, whi cﬁ(ﬁ&%llggﬁg[)oﬁt c) #fq eén bg)rgweRBy-g‘ e Ve s(r R?{Sra?)alf ecti on.
Rel evant to both 15 infectious hepatitis and H 'V infections, transforned
cel I's may be kglewmse thegimingrasid substitutions observed forsacihaniinmatidgbeed:| |ife
and avoiding virus eviction, so that the virus remains inaccessible to
anti-viral trleatweht. [0367] Bdcawuse adnmani stratign lofq Replikins stinul ates
the i mmune systemgo 20lprioduce janki bodges hawi ng a cytotoxic effect,
peptide vacciyes based on tshe parti gl ar yi nflugnza virus Replikin or group
of Replikins jobserved to bg nost y ¢

8 r n

O e o

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

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

survival function of HIV replication.

35 [0162] Further conservation was observed in different isolates of HIV for its
Replikins such as "kefnegkegh” (SEQ ID NO. 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 FEMVD and HIV Replikins
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concentrated over a given tinme period provide protection against the
particular strain of influenza nost |likely to cause an outbreak in a given
i nfluenza season., e.g., an energing strain or re-energing strain For
exanpl e, analysis of the 25 influenza virus hemaggl utinin amno acid

sequence on a year or bi-yearly basis, 81 _prqvide at a i.ch are useful
in formul ati ?@?ﬁ%éﬁ"f‘?%ﬁt@ SSr‘ﬁ’éW@E‘fF‘n‘gFgﬁ ns Qﬁﬁ&?%aﬁgl’h RS year. It
is understood that such anal ysis nmay be conducted on a_ region-by-region
basis or at %8gperrberapedy of visalReplikias. Thischaserwtionmabkesthengicogstent  di ff er ent
areas throughout the world can be detected and specifically targeted 5
vacci nes f oramdaeliahlegited fa ithtrel cbonatiohafoe dxanplEbENEAspdciioaBdpliRinsr ent | v,
vacci ne formul ati ons are changed twice yearly at international WO and CDC

neetings. Vaaghaefdrdifiehad, FMDa SIIVASEEne hsSBGHadifethe blo@yi dence of the
nost current preponderance of influenza virus strain in a given region of

t he world. Fﬁéf{ﬁl}ﬁ:‘# or Mk @b the present invention there has been no
correl ation of iInflluenza virus strain specific am no acid sequence changes

wi th occurrence of influenza epidem cs or pandenics. 15 [0169] The
observations of specific Replikins and their concentration in influenza
virus proteins provides the first specific quantitative early chem cal
correl ates oﬁmﬁﬁrﬁlméﬂﬁ’ésﬁmléﬁme%&“ﬂ@m%lﬂsﬁﬁwcbﬁdmﬂ des for
production and tinely admnistration of influenza vaccines tailored
speci fi cal | yinflyenza yiruseshEMB g \antl EHV, whemerhgghrgtes of canservation imReplikitisn of
influenza virus in a particular region of the 20 world. By analyzing the
protein sequaggess iRt cimtelvati@sisaf geatrabpropertyf of vifal Replitény/aridiius makigp as the

hemaggl utinin protein sequence, for the presence, concentration and/or
conser vigl i ONR&J1ikRRR! dokistat andPelidbE el for WSstRRAGES! GRmARMbre R HERa6Sn Can be
of Replikin structures occurs in plants. For example, in wheat plants, Replikins
are conserved and provide a reliable target for stimulation. Examples of conserved
Replikins in wheat plants ubiquitin activating enzyme E include:
E3  hkdrltkkvvdiarevakvdvpeyrrh (SEQ ID NO. 614)
15 E2  hkerldrkvvdvarevakvevpsyrrh (SEQ ID NO. 615)
El  hkerldrkvvdvarevakmevpsyrrh (SEQ ID NO. 616)
* & * kK
[0165] Similarly to conservation found in the HIV tat protein, the Replikin in
the wheat ubiquitin activating enzyme E is conserved. As with the HIV tat
20 protein, substitutions of amino acids (designated with an **°) adjacent to the
Replikin variant forms in wheat ubiquitin act?vating enzyme E are common. The
key k and h amino acids that form the Replikin structure, however, do not vary

whereas the ‘unessential’ k that is only 5 amino acids (from the first k on the left) .

is substituted.
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predi cted. Furthernore, the severity of such outbreaks of influenza can be
significantly | essened by adm nistering 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 given tine period, such as about one
to about three years. [0170] ' | de_vacci ne of the invention
may i nclude a single ReplikMﬁgggﬁghﬁﬁgégﬂgﬁﬁéO@FEﬁay i nclude a plurality
of Replikin sequences 5 observed in influenza virus strains. Preferably,

t he peptide D(Bgél He apti-Repblkia agtibodyap rn kitibosky ageinstey Roplikine Rata an dnd-

I ncreasing in concentration over a given tinme period and conserved for at
| east that pBeplidnefititiddius.alsdeuppozt Replikimclasnemityaiin anticR epdikimartiboder ved
Replikin peptide(s) in conmbination with a new Replikin(s) peptide or may
be based on pspordsenhi ki gm&mﬂe%y{sﬁwﬁﬁﬁ@@rptmeof'?aw ditihalignipept i des can be
synt hesi zed by any nethod, including chem cal synthesis or  reconbi nant

Do e oo Alibodd RS irRUbEiRE] HA e e FRRIh sy AT HARAEDs sBLERAHH, VAl Nes

based on peptides contalning on N sequérices are pre

Preferably, wvaccine c ositiogns.of.the.invention,al so confain

phar maceut i c%‘?l‘n@m é’&"&‘ﬁ%ﬁ% Pta‘g’é‘?‘*hig@rn aé'ﬁiaf"éﬁ’ g&a‘j&rﬂ%‘ﬁaﬁmﬁ? ] %‘?L‘tfﬂf %‘F’ne

i nfl uenza vacci nes of the present invention can be adm nistered al one or

i n conbi nat i Syithgticryersian Q/fitﬁ%ﬂﬁ-awnggeudguﬂwsagecmmas@mwd fromer f er on;
interleukin; M inhibitors, such as, amantadine, rimantadi ne;

neur am ni dasmaliginpitsentsarbobydrate ©r othen groups,thas eslabishéd dgiroudly thanttist he | i ke,
as well as with conbinations of antiviral 20 drugs. REPLIKIN DECOYS I N

I\/A:_AR! A [ 017g¢ptidealoneiisarDépifope; thetiisTeoviddsrdklfidiént Ghsid fIPlis Waglusen f ar ci parum
mal arl a

10 response (Figure 3). The 16-mer peptide produced both IgM and IgG forms of the

antibody. Antimalignin antibody was found to be increased in concentration in
serum in 37% of 79 cases in the U.S. and Asia of hepatitis B and C, early, in the
first five years of infection, long before the usual observance of liver cancer,
which develops about fifteen to twenty-five years afier infection. Relevant to both
15 infectious hepatitis and HIV infections, transformed cells may be one form of safe
haven for the virus: prolonging cell life and avoiding virus eviction, so that the

virus remains inaccessible to anti-viral treatment.

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

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

25 influenza virus hemagglutinin amino acid sequence on a yearly or bi-yearly basis,
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antigen |located at the nerozoite surface and/or within the parasitophorous
vacuol e 83 revealed that this organism I|ike influenza virus, also contains
nunmerous Replikins (Table 8). However, there are several differences

bet ween the observation of Replikins in Plasnodi um fal ci parum and

i nfluenza vifrus.jsolates. For anmpl e, Pl asnodi.um f al ci parum cont ai ns
several par tF8Vdesdite W?’f@,m? 'ésl’eg‘ﬁF@W’b‘l‘?‘i‘égéisﬁe‘%ﬁc@ytﬂéﬁﬁeﬁR‘? ®B%toys. " These
decoy structures contain an abundance of |ysine residues, but |lack the

hi stidi ne reYpsFwmedorghatpspr. i lkisnindensiged thas suchgpalyiisintay Heycongdgiesdeon glecoy's
contain many lysines 6 to 10 residues apart in overlapping fashion, simlar
to the true megloariyaregipadgsis nsatkny desitddaine feriod] sb thet steisduesging in i s
believed that the decoy structure maxim zes the chances that an

anti - mal ari adiffefent fesdthedughi She wOrl@88be d&téckedbjnaqp«%cgﬁéélﬁz thlgbRli vely | ess
e.,

i nportant structure containing the lysines, i. e Réplikin decoys,

rat her than %Bﬂwﬂa&gcﬂegi%hgmﬁe fo‘?ﬂh&fbdi.s present in Replikin structure,

such as Replikins in resprratory enzymes, which could result in
destruction of the trypanosone. For exanple, an incom ng antibody, wth
specificity for Replikin structures, mght attach to the Replikin decoy
structure, 15 |leaving the true Replikin structure renmains untouched. [0173]
Ther ef or e, ML@ZRH n treatnent of nmal-aria requires two phases (dual
treatnment): i) prelimnary treatnent with proteolytic enzynes that cleave
the RepliKi ﬁ@lﬁgkﬁ“}me,nﬂyeva@m ferqulainhe apabsagpd twik yeldy spaterhatoonal
anti-Replikin treatnment; 20 and ii) attacking nmalaria Replikins either with

speci fic ant WO ued CDIC hyetigh.! Vhaine forfiations £6 B2 oheroEiGY Nt het i ¢
mal aria Replikin vaccines or by organic neans targeting the nmalaria

Repl i kifgs. S¢id¥aCE &t the st itV pRbakfeke: GFinARE a!ifs SRS YBFen

region of the world. However, prior to the present invention there has been no
correlation of influenza virus strain specific amino acid sequence changes with

occurrence of influenza epidemics or pandemics.

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

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

25 Replikin sequences found to be most abundant or shown to be on the rise in virus
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[0174] Another difference seen in Plasnodiumfalciparurn is a frequent
repetition of individual Replikin structures within a single protein,

whi ch was not observed wth influenza virus. Repetition may occur by (a)
sharing of |lysine residues 5 between Replikins, and (b) by repetition of a
portion of a | i Kin sequgnce W t hi anot her Replikin sequence. [0175] A
third signi ﬂsgﬁgﬁ)ﬁs Oa?rﬁ%lyé}]@geggmégﬂawé@%mqpegga HIRES YSBSer ved i n

i nfluenza virus isolates and Pl asnodi um fal ci panun is a marked overl appi ng
of 10 Replikin structures throughout nalarial proteins, e.g., there are

ni ne overlapping Replikins in the 39 amno acid sequence of SEQ ID NO 393
(Replikin cidi@ehAn atflienzappBidé vaddtheafitoinaeitda)mayincludsa einglel appi ng
Replikins in the 41 amno acids of SEQ ID NO 467 (Replikin concentration

= 36. 6/ 100 aReplikiggehtad sequBclor afaytiida®: OMRFliaPH REpHRAP dqkédtest r uct ur es
occur in blood stage trophozoites 15 and schizonts.” In contrast, influenza

virus Repli kj Cahis t . he maxi mnum
Repl i ki %pcon%}_gek%ﬁg?} gfrgﬁliggﬁabout%ﬁgg%/ %géllgﬁn?’#%egécéigg%g |ég%rbe otn and tomato
Repl i ki s haReliy Salunet sEih B iR e R P dR Eer BB ant sm of
lysine nultiples is also seen in the Replikins of cancer proteins such as

in gastric cetosrand capservsdriPhy Igashihat periodiat kigner Qv eves @vacepemayp NO. 88),
and in transform ng protein P21B (K-RAS 2B) of |ung, khkekmskdgkkkkkks (SEQ
| D NO 89). ®slude s zghseTved Replikin peptitié(p) infcombijtation Reghla newnRemikirds) r at i on t o
rapid replication is also confirned by analysis of HV isolates. It was
found that tpeptie ontrgy daibaged dnawwt Réphikirspeptide s@fuehtey. [hSRepfilBau, " which is
prevalent in early stage HHV infection) has a Replikin concentration of

1.1 (+/ 1o 1. Gpepiaps tdel teSsyRftlesi2étDbiPalyRethod, including chemical synthesis or
recombinant gene technology, and may include non-Replikin sequences, although
vaccines based on peptides containing only Replikin sequences are preferred.

Preferably, vaccine compositions of the invention also contain a pharmaceutically

acceptable carrier and/or adjuvant.

15
[0171] The influenza vaccines of the present invention can be administered alone
-or in combination with antiviral drugs, such as gancyclovir; interferon; interleukin;
M2 inhibitors, such as, amantadine, rimantadine; neuraminidase inhibitors, such as
zanamivir and oseltamivir; and the like, as well as with combinations of antiviral
20 drugs.

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

antigen located at the merozoite surface and/or within the parasitophorous vacuole
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5 acids, whereas the rapidly-growing high titer strain of HV (S 1, "Lai",
which is prevalent in late stage H'V infection) has a Replikin
‘concentration of 6.8 (+/- 2.7) Replikins per 100 amino acid residues.
[0178] The high concentration of overlapping Replikins in malaria,

I nfl uenza vi =er l.Is is consistent with the Legendary high
and rapid rel%:&;é%%({ %ﬁ@ﬂg%oﬁgﬁssn’&%%ﬁﬁ%@ﬂvwsgﬁﬁP Soptamgpumeros It
over |l appi n ikin in mal.aria al so rovi des an opportunity for the

or gani g?n tg &%l‘?ﬁa%&’“@ﬁﬁ theee Qrﬁée"leﬁqlfﬂ%ée%%ﬁ befwvest &%@S%§i°¥ld}fd t her eby

maxi m ze the chance that the wong antibody will be nade and perpetuated,
| eavi ng key ReplkinsinZiasmediven faltiparamdind iljep GirusAisolates.t Fer examplepf
i nfluenza virus, for exanple, peptide vaccines based on the Replikin

st ruct ur e( s)Plaemodiuinrfalciparum barthias ssveead badia CREpIiMY tel@ralito dbdefitdd ve  neans
of preventing and/or treating malaria. Vaccination against nmalaria can be

achi eved by RUEIRIdeRbyd9 TResQIROPithicAReL QR Ah B B6LRBfecYr 1fkifE Xt ur e of

Replikin 20 structures observed i'n Pl asnp | parum Furt her nore,

anti bodi es t ' oq : enar.ated and admni stered for
passi ve |W%F@é%%hﬁg?§ﬁ8y Sﬁg@? éc@fr}gg%ggefqg‘i%ﬁ?%ﬁf'eg%ec °8§¥’§é ®a list of
several Plaspodiumfal ci patum Replikin, sequences. |t should be poted that
this list i 3&%8%’3 g magy “Lcﬁﬁﬁ? é&é‘?s‘qﬂe? pRartinoverlapping shign, simdaror gani sm
may contain other Replikin structures. Table 8 Malaria Replikins a) Primary
structure oftodhpiraemslariasedognias pulrwithow histifliae sesidugenitivbeltewed that thehe
nmerozoite surface and within the parasitophorous vacuol e

decoy structure maximizes the chances that an anti-malarial antibody or other

10 agent will bind to the relatively less important structure containing the lysines, i.c.,
the Replikin decoys, rather than binding to histidine, which is present in Replikin
structure, such as Replikins in respiratory enzymes, which could result in
destruction of the trypanosome. For example, an incoming antibody, with
specificity for Replikin structures, might attach to the Replikin decoy structure,

15 leaving the true Replikin structure remains untouched.

[0173] Therefore, anti-Replikin treatment of malaria requires two phases (dual
treatment): i} preliminary treatment with proteolytic enzymes that cleave the
Repiikin decoys, permitting ‘safe passage’ of the specific anti-Replikin treatment;
20 and ii) aftacking malaria Replikins either with specific antibodies or by cellular
immunity engendered by synthetic malaria Replikin vaccines or by organic means

targeting the malaria Replikins.
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a) 1) DECOYS: (C-Tenninal) keeeckekekekekeekekeekekeekekekeekekekeekeeekk
(SEQ I D NO. 293), or keeeckekekekekeekekeekekeekekekeekekekeekeeekkek (SEQ -
I D NO. 294), or keeeekekekekekeekekeekekekcekekeekekeekeekeeekk (SEQ ID

NO. 295), or keeeekekek (SEQ ID NO. 296) ii) ReplikinS:

Hkkl i kal kkni esi q ) N | esi | D NO. 298)
hkkl i kal kk ( SEQ @MWH%@W%@W%%S

kat ysf vnt kkk'ti sl ksqghkk (SEQ I D NO. _301) . katg;_sfvnt kkki i sl ksqghk (SEQ I'I D
NO. “302) katQlgfH Anpikps disferesegyieen SERjasmpdiom Bo@prurnis e fepiieairsptiion

di keeckel | kek (SEQ M NO. 304) kiislksqgghk (SEQ ID NO 305)

kkkkf cpl k- ngefindividial ReglBHEQstnD NG wibil)a sikglk prypdifnglnvls et kot dbs¢r8&D | D NO.
307) kkfeplkngnvsetikfih (SEQ ID NO, 308) kngnvsetiklih (SEQ ID NO 309)

kl'i hl gnkdkk {BEGhkRnNOvirgs! Repetitidtkingy bduk bopd)shstivsetlykhé sakakkh (SEQ I D
NO 311) hliyknksynpl || scvkkmmm kenvdyi gngnl'f kel magkat ysfvnt kl ddi sl k ( SEQ

NG 13 i Py o Rt P eGP Rel Ao e et gy

another Replikin sequence.

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

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

15 and schizonts. In contrast, influenza virus Replikins are more scattered throughout
the protein and the maximum Replikin concentration is about 7.5/100 amino acids

{Figure 7); and tomato leaf curl gemini virus, which was also observed to have

overlapping Replikins has only about 3.1/100 amino acids.

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

khkekmskdgkkkkkks (SEQ ID NO. 89).

83




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

hl i yknksynpl | | scvkkrnmml k (SEQ BD NO. 316)

ksannsanngkknnaeenknl vnf | gshkkl i kal kkni esi gnkkh (SEQ I D NO. 317)
kknnaeenknl vnf | gshkkl i kal kkni esi gnkkh (SEQ ED NO. 318)

NG "520) ki {RATIORT ﬂg@?ﬁa”%ﬁﬁ*{l&%%%%o cqBiphaeh oeremlﬁﬁaa‘i ' b o

)l AP el Bl o SRRt T o
326) knnaeenknl vnfl g | D NO 327%1 kI i kal kkni esi gnkkgghkk (SEQ I'D
NO. 328) kvh@wfgvmstwm R\h §5 EB| which Sa@evalention e@hotagedidhvset i kl i h ( SEQ

I D NO. 330) kiihlgnkdkk (SEQ ID NO. 33 1) 88 ksannsanngkknnaeenknl vnfl gsh

(SEQ I'D NO.  in&}ion)Kiusndepiikin conédmpation SEQL (- @) ReBERins psél iokakkkai esi gnkkh
(SEQ I D NO. 334) kal kkni esi gnkkh (SEQ I D NO. 335) kkni esi gnkkh (SEQ I D NO.

gggg kel M akcidsy Shyrbkink il SEeRingHEN il M3in 3PV (S8 aghikkyhiskfd | D NO
prevalent in late stage HIV infection) has a Replikin concentration of 6.8 (+/- 2.7)

Replikins per 100 amino acid residues.

{0178] The high concentration of overlapping Replikins in malaria, influenza virus
10 and cancer cells is consistent with the legendary high and rapid replicating ability
of malaria organisms. The multitude of overlapping Replikins in malaria also
provides an opportunity for the organism to flood and confuse the immune system
of its host and thereby maximize the chance that the wrong antibody will be made

and perpetuated, leaving key malaria antigens unharmed.

15
[0179] As in the case of influenza virus, for example, peptide vaccines based on
-the Replikin structure(s) found in the malaria organism can provide an effective
means of preventing and/or treating malaria. Vaccination against malaria can be
achieved by administering a composition containing one or a mixture of Replikin
20 structures observed in Plasmodium falciparum. Furthermore, antibodies to malaria

Replikins can be generated and administered for passive immunity or malaria

detection
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kkkiisl ksqgh (SEQ I D NO 339) kkiislksqgh (SEQ I D NO 340) kkni esignkkh
(SEQ I D NO. 341) kniesignkkh (SEQ ID NO. 342) '

“ht yvkgkkapsdpgcadi keeckel | kek (SEQ | D NO. 343) htyvkgkkapsdpgcadi keeckel | k
(SEQ ID NO. 344) b)"liver stage antigen-3" gene="LSA-3" RepliKkins

henvl saal ent vidvi eevk | D NO. 34 . o

kenvvttil ekv@é? ﬁggaﬁ? %PE‘%Y?‘%&&#%*S‘?FF%GY?YG‘I[\H@%W@@P#&‘G@E@W Reniin 346)

hyl qgnkekf skek (SEQ_I D NO. 347). hyl ggnkekf skeknnnvi evt nkaekkgnvqvt nkt ekt t k
(SEQ | D NO. ¥48§ncenyli dhopldhernoteddhatithisdist isingbrkentigbe pompleter IBiERISAK ( SEQ | D
NO. 349) . hyl ggnkekf skeknnnvi evt nkaekkgnvgvt nkt ekt t kvdknnkvpkkrrtgk (SEQ I D
NO. 350) hyisglgtek ok flelorganism inay coltainldienReplikintsatattukesdk nnkvpkkr r t gksk ( SEQ
I D NO 351) hvdevnkyvgki dkevdkevskal eskndvt nvl kgngdf f skvknf vkkyk (SEQ I D
NO. 352) hvdevnkyvgki dkevdkevskal eskndvt nvl kgngdf f skvknf vkk (SEQ I D NO.
353) hvdevnkyvgki dkevdkevskal eskndvt nvl kgnqdf f sk (SEQ I D NO. 354)
hvdevnkyvgki dkevdkevskal eskndvt nvl k (SEQ I D NO 355)

hvdevnkyvgki dkevdkevskal esk (SEQ I D NO 356) hvdevnkyvgki dkevdkevsk (SEQ I D
NO. 357) hvdevnkyvgki dkevdk (SEQ I D NO 358) hvdevnkyvgki dk (SEQ I D NO.
359) kdevidlivgkekri ekvkakkkkl ekkveegvsgl kkh (SEQ I D NO. 360)

kvkakkkkl ekkveegvsgl kkh (SEQ I D NO. 361) kakkkkl ekkveegvsgl kkh (SEQ I D NO
362)
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kkkkl ekkveegvsgl kkh (SEQ I D NO. 363) kkkl ekkveegvsgl kkh (SEQ I D NO. 364)
kkl ekkveegvsgl kkh (SEQ I D NO 365) Kkl ekkveegvsgl kkh (SEQ | D NO. 366)
kkveegvsgl kkh (SEQ I D NO. 367) kveegvsgl kkh (SEQ I D NO. 368)
hvegnvyvdvdvpankdgf | gi | neaggl kenf f nl edvf ksesdvi t veei kdepvgk (SEQ I D NO.
369) hi kgl eeddl eevddl| kgsi | dm kgdnel gdndkesl| edvtt kl gervesl k (SEQ I D NO.
370) hi kgl eeddl eevddl kgsi | dm kgdnel gdndkesl edvttk (SEQ | D NO. 371)
hi kgl eeddl eevddl kgsi | dm kgdnel gdmjKI&( %§Q§I D NO. 372)
hi kgl eedd! eeyddl ks | k (SEQ I D NG®3%8) hii sgdadvl ssal gndeegnkt r kkagr pk
(SEQ I D NO %%L%Pﬂgﬂﬁdevvel kdveedki ek (SEQ I D NO. 375) kkl eevhel k (SEQ
ID NO. 376) dlrémgnestruqtiyesfiaPiRgmodinm falgippera malaniz ratigiadacytegtat | D NO
378) kkei ekilinmrozaiteurfaeriand vithin glee panasisephos®G vOUNR, 380) kf eeeaeei kh
(SEQ I D NO. 381) c) 28 KDA ookinete surface antigen precursor RepliKki-ns:
kdgdt kct | ecaqgRKEDEIZOYSNnhksdhnhksdpnhkkknnmunmk ( SEQ ED NO. 382)
kdgdt ket | ecaggRéraiikdilksdhnhksdhnhksdpnhkk (SEQ I D NO. 383)
kdgdt kct | ec aaghdkekdlkacbrdiesiratiereiRRRE & SEHQ:AKR NPQ BAXD. 293), or
kdgdt ket | ecaggidieiMikadhpiieedheilekbRERYKcIEERISEQ ID NO. 294), or
keeeekekekekekeekekeekekekeekekeekekeekeekeeekk (SEQ ID NO. 295), or
keeeekekek (SEQ ID NO. 296)

ii) ReplikinS:
Hkklikalkkniesignkk (SEQ ID NO. 297)
hkklikalkkniesiqukm (SEQ ID NO. 298)
hkklikalkk (SEQ ID NO. 299)
hkklikalk (SEQ ID NO. 300)
katysfvntkkkiislksqghkk (SEQ ID NO. 301)
katysfvatkkkiislksqghk (SEQ ID NO. 302)
katysfvntkkkiislksqgh (SEQ ID NO. 303)
htyvkgkkapsdpqca dikeeckellkek (SEQ ID NO. 304)
kiislksqghk (SEQ ID NO. 305)
kkkkfeplkngnvsetiklih (SEQ ID NO. 306)
kkkfeplkngnvsetiklih (SEQ ID NO. 307)
kkfeplkngnvsetiklih (SEQ ID NO. 308)
kngnvsetiklih (SEQ ID NO. 309)
klihlgnkdkk (SEQ 1D NO. 310)
kvkkigvtlkkfeplkngnvsetiklihlgnkdkkh (SEQ ID NO. 311)
hiiyknksynplllsevkkmnmikenvdyigngnlfkelmngkatysfyntkkkiislk (SEQ ID NO. 312)
hliyknksynplliscvkkmnmlkenvdyiqnqnifkelmnqgkatysfvntk (SEQ ID NO. 313)
hliyknksynplliscvkkmnmlkenvdyigngnifkelmngk (SEQ ID NO. 314)
hliyknksynplllscvkkmnmlkenvdyigkngnifk (SEQ ID NO. 315)
hliyknksynplllscvkkmnmlk (SEQ ID NO. 316)
ksannsanngkknnaeemknlvnflgshkklikalkkniesignkkh (SEQ ID NO. 317)
kknnaeemknlvnflqshkklikalkkniesignkkh (SEQ ID NO. 318)
knivnflgshkklikalkkniesignkkh (SEQ ID NO. 319)
kklikalkkniesiqnkkh (SEQ ID NO. 320)
klikalkkniesiqnkkh (SEQ ID NO. 321)
kkniesignkkh (SEQ ID NO. 322)
kniesignkkh (SEQ ID NO. 323)
knnaeemknlvnfigsh (SEQ ID NO. 324)
kklikalkkniesiqnkkqghkk (SEQ ID NO. 325)
kknnaeemknlvnflgshk (SEQ ID NO. 326)
knnaeemknlvnflgsh (SEQ ID NO. 327)
klikalkkniesignkkqghkk (SEQ ID NO. 328)
kvkkigvtlkkfeplkngnvsetiklih (SEQ ID NO. 329)
kngnvsetiklih (SEQ ID NO. 330)
klihignkdkk (SEQ ID NO. 331)
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kdgdt ket | ecaqgkkci khksdhnhk (SEQ I D NO. 386) kdgdtkct!| ecaqgkkci khk (SEQ I D
NO. 387) kdgdtkctlecaqgkk (SEQ ID NO 388) kdgdtkctl ecagqgk (SEQ DD NO
389) kci gaecnykecgegkcvwdgi h (SEQ I D NO. 390)  kecgegkcvwdgi h (SEQ < D NO.
391) Weckcnndyvitnryeeepknkctsl edtnk (SEQ ID NO. 392) d) Bl ood stage

t rophozoi t eskanfsaafglikaanienkBaplfigkh (SEQ ID NO. 3

ksdhnhksdhnhﬂ%ﬁ%@@g@ﬁbm (SEQ I)D NO. 393)

ksdhnhksdhnhijgggh rD NO. 394)

ksdhnhksdhnhgsnnik [b 395) ksdhnhksdpnhkkknnnnnk (SEQ H)
NO 396) kkgnnnanken NO 397) kknnnnnkdnksdpnhk (SEQ I D NO
398)  knnnnnkYHRS }m 3 9 kdnksdpnhk (SEQ ID NO. 400)
ksdpnhk ( SEGY' Jys ékdgnei kki kgl i eknk (SEQ 1D NO
402)  hsl yal K48l k| k (SEQ | D NO. 403)

hsl yal qgneey ﬁﬂ@ﬂgitﬁ@ @39D NO. 404) hslyal qgnecygkvknekdgnei k ( SEQ

| D NO 405) 'isﬂl@qgle@’ﬁ!kﬂ@m%m) NO. 406) khfddntnegk (SEQ ID NO 407)
kkeddekh ( SERkdiBidiRkh ¢S1BQ IDKé@Bdeddekh (SEQ I D NO. 409)

kniesiqnkkh (SEQ ID NO. 342)

htyvkgkkapsdpgcadikeeckellkek (SEQ ID NO. 343)

htyvkgkkapsdpgcadikeeckellk (SEQ ID NO. 344)

b)"liver stage antigen-3" gene="LSA-3" Replikins
henvlsaalentgseeekkevidvieevk (SEQ ID NO. 345)
kenvvttilekveettaesvttfsnileeigentitndtieekleelh (SEQ ID NO. 346)
hylagmkekfskek (SEQ ID NO. 347)
hylqgmkekfskeknnnvievinkaekkgnvqvinkiekttk (SEQ ID NO. 348)
hylggmkekfskeknnnvievinkaekkgnvgvinktekitkvdknnk (SEQ ID NO. 349)
hylqgmkekfskeknnnvievinkaekkgnvgvtnktekitkvdimnkvpkkrrtqk (SEQ ID NO. 350)
hylqgmkekfskeknnnvievtnkaekkgnvqvtnktekttkvdknnkvpkkrrtqksk (SEQ ID NO. 351)
hvdevmkyvqkidkevdkevskaleskndvtnvlkgngdffskvknfvkkyk (SEQ ID NO. 352)
hvdevmkyvqkidkevdkevskaleskndvtnvikqnqdffskvknfvkk (SEQ ID NO. 353)
hvdevmkyvqkidkevdkevskaleskndvtnvlkqnqdffsk (SEQ ID NO. 354)
hvdevmkyvgkidkevdkevskaleskndvinvlk (SEQ ID NO. 355)
hvdevmkyvgkidkevdkevskalesk (SEQ ID NO. 356)
hvdevmkyvgkidkevdkevsk (SEQ ID NO. 357)
hvdevmkyvgkidkevdk (SEQ ID NO. 358)
hvdevmkyvgkidk (SEQ ID NO. 359)
kdevidlivgkekriekvkakkkklekkveegvsglkkh (SEQ ID NO. 360)
kvkakkkklekkveegvsglkkh (SEQ ID NO. 361)

- kakkkklekkveegvsglkkh (SEQ ID NO. 362)
kkkklekkveegvsglkkh (SEQ ID NO. 363)
kkklekkveegvsglkkh (SEQ ID NO. 364)
kklekkveegvsglkkh (SEQ ID NO. 365)
klekkveegvsgikkh (SEQ ID NO. 366)
kkveegvsglkkh (SEQ ID NO. 367)
kveegvsglkkh (SEQ ID NO.368)
hveqnvyvdvdvpamkdqﬂgilneagglkemffnledvﬂ{sesdvxtveelkdepvqk {SEQ ID NO. 369)
hikgleeddleevddlkgsildmlkgdmelgdmdkesledvttklgerveslk (SEQ ID NO. 370)
hikgleeddleevddlkgsildmlkgdmelgdmdkesledvttk (SEQ ID NO. 371)
hikgleeddleevddikgsildmlkgdmelgdmdk (SEQ ID NO. 372)
hikgleeddleevddikgsildmlk (SEQ ID NO. 373)
hiisgdadvlssalgmdeeqmktrkkaqrpk (SEQ ID NO. 374)
hditttldevvelkdveedkiek (SEQ ID NO. 375)
kkleevhelk (SEQ ID NO. 376)
kleevhelk (SEQ ID NQO. 377)
ktietdileekkkeiekdh (SEQ ID NO. 378)
kkeiekdhfek (SEQ ID NO. 379)
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kt ssgi | nkeennkkeddekh (SEQ I D NO. 410) kni hi kk (SEQ 11D NO 411)

hi kkkegi di gyk (SEQ I D NO. 412) kkma ckl wdnkgnei t kni h (SEQ | D NO. 413
1 dcgi gwnl | kkmat ckl wdnkgnei t knih (SEQ I D NO 414

kekkdsnenr kkkgkedkknpnkl kki eyt nki t hf f kakr mkggnnvt h ((SEQ | D NO 415)

kkdsnenr kkk gqigpgdik 1grkl INOY & |thffkaknnqur mvtb (SEQ I D NO. 416)
r(

kdsnenr kkkqkgekds Léﬁg]gyw f kaknnkggnnvth (SEQ I D NO. 417)
kquedkknpnkl KKi eyt n &aknnkqgqgnnvth (SEQ I D NO. 418)

ST S e

SEQD NO. 382)

knpnkl kki eyt qeaq kK \ P
kki eyt nki t hfl\g %‘aﬂﬂ (SEQERE N+ 88 kaknnkggnnvt h ( SEQ

ID NO. 423) @gdthqtlmaaglﬁwﬂ@éf d@s@cgdp EQUEIANO. 384)
hknnedi kndndidgidtkatiensi ghikicildksdtuthksddinhle (SBQ B N385 SEQ | D NO. 425 90
hknnedi kndnshdgidikateskghliciidhksdinihk (SBQADINOBBEY (SEQ | D NO. 426)

hknnedi-kndnsmﬂimdmggtﬁcmqsﬂqmdﬁoesw (SEQ I D NO. 427)
hknnedi kndn odasl k@B IING. 685Q | D No.  428)

hknnedi kndn H&@Qé@&@*@mgﬁwg@ D NO. 429) hknnedi kndnskdi kndnskdi k

EgEg : B % e qkﬁ%f %@%ﬁ@%ﬁg@@(zg@{ﬂ) | D NO. 431) hknnedi kndnskdi k

hieckenndyvltnryecepknkctsledtnk (SEQ ID NO. 392)

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

kkknnnnnkdnksdpnhk (SEQ ID NO. 397)

kknnnnnkdnksdpnhk (SEQ ID NO. 398)

knnnnnkdnksdpnhk (SEQ ID NO. 399)

kdnksdpnhk (SEQ ID NO. 400)

ksdpnhk (SEQ ID NO. 401)

hslyalqqneeygkvknekdqneikkikqlieknk (SEQ ID NO. 402)
hslyalqgneeygkvknekdqgneikkik (SEQ ID NO. 403)
hslyalqggneeygkvknekdqneikk (SEQ ID NO. 404)
hslyalqgneeygkvknekdqneik (SEQ ID NO. 405)

hklenleemdk (SEQ ID NO. 406)

khfddntneqgk (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)

kkmwtcklwdnkgneitknih (SEQ ID NO. 413 )
kkgiqwnllkkmwtcklwdnkgneitknih (SEQ ID NO. 414 )
kekkdsnenrkkkqkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 415)
kkdsnenrkkkqkedkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 416)
kdsnenrkkkqkedkknpnklkkieytnkithffkaknnkqgnnvth (SEQ ID NO. 417)
kkgkedkknpnklkkieytnkithffkaknnkqgnnvth (SEQ ID NO. 418)
kqgkedkknpnklkkieytnkithffkaknnkqgnnvth (SEQ ID NO. 419)
kedkknpnkIkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 420)
knpnklkkieytnkithffkakunkqqnnvth (SEQ ID NO. 421)
kkieytnkithffkaknnkqqnnvth (SEQ ID NO. 422)
kieytnkithffkaknnkqqnnvth (SEQ ID NO. 423)

kithffkaknnkqqnavth (SEQ ID NO. 424)
hknnedikndnskdikndnskdikndnskdikndnnedikndnskdik (SEQ ID NO. 425 )
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kkyddl gnkyni | nkl knsl eekneel kkyh (SEQ I D NO. 434)

kyddl gnkyni | nkl knsl eekneel kkyh (SEQ I D NO. 435) kynil nkl knsl eekneel kkyh

(SEQ I D NO 436) Kkl knsl eekneel kkyh (SEQ I D NO. 437) knsl eekneel kkyh (SEQ .

I D NO. 438) kneel kkyh (SEQ I D NO. 439) hngnnqdi nenvyni kpgef keeeeedi smvnt kk
(]

LT S ‘“‘Z?“"fggf‘g' B oo o

i%

=

/\
>

jmj

—h..

L D:
Em%m%

hl nneyt nknpk}' crmet}(l I 1KNENS :
hi nneyt nl np C"X" yhd < 444) hi nneyt nknpkncl | yk
(SEQ I D NO 1 " BrY k NQeMDD NO. 446)
ktnqskgvkgeﬁ@@ﬁﬁ@l iﬁn kB (EEQI A ﬁﬁ»kgeyekkketngh (SEQ I D NO 448)
kgeyekkket ndiknpgii mﬁhﬁsEQRE ¥R t43dgynkscecsykkkssssnkvh (SEQ I D NO,
450) kscecshldnhk&kmkmkdnk (FBREINDNG2351) kkkssssnkvh (SEQ | D NO. 452)
kkssssnkvh (lfm@edi(HER IBIKD. 4383sssnkvh (SEQ | D NO 454)
hi”1ksgﬁytnqﬂﬁh&E@Eﬁﬂk&hﬁ@ﬁ&ﬁ%e&ﬁiﬁlﬂ Nﬁ%«ﬂiﬁh} hi m ksgnyt negnkscecsykkk
(SEQ 1 D NO. 14R@lqnk{ikie R Ry mR ﬁ%mmé%@) D NO. 457)
him ksgnytn %‘ﬂﬁﬁﬁcﬁﬁ&h@§ﬁ@ﬂ ® 436)

kiknsleekneelkkyh (SEQ ID NO. 437)

knsleekneelkkyh (SEQ ID NO. 438)

kneelkkyh (SEQ ID NO. 439)

hmgnnqdinenvynikpgefkeeeeedismvatkk (SEQ ID NO. 440)

knsnelkrindnftklh (SEQ ID NO. 441)

kpclykkekisqelykkcekisqvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 442)

hinneytnknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 443)

hinneytnknpkncllykneemyndnnikdyinsmnfk (SEQ ID NO. 444)

hinneytnknpkncllyk (SEQ ID NO. 445)

knkingskgvkgeyekkketngh (SEQ ID NO. 446)

ktngskgvkgeyekkketngh (SEQ ID NO. 447)

kgvkgeyekkketngh (SEQ ID NO. 448) '

kgeyekkketngh (SEQ 1D NO. 449)

ksgmytnegnkscecsykkkssssnkvh (SEQ ID NO. 450)

kscecsykkkssssnkvh (SEQ ID NO. 451)

kkkssssnkvh (SEQ ID NO. 452)

kkssssnkvh (SEQ ID NO. 453)

kssssnkvh (SEQ ID NO. 454)

himlksgmytnegnkscecsykkkssssnk (SEQ ID NO. 455)

himlksgmytnegnkscecsykkk (SEQ ID NO. 456)

himlksgmytnegnkscecsykk (SEQ ID NO. 457)

himlksgmytnegnkscecsyk (SEQ ID NO. 458)

kplaklrkrektqginktkyergdviidnteigkiiirdyhetinvhkldh (SEQ ID NO. 459)

krektqinktkyergdviidnteigkiiirdyhetinvhkldh (SEQ ID NO. 460)

ktqinktkyergdviidnteigkiiirdyhetlnvhkidh (SEQ ID NO. 461)

kplakirkrektqginktkyergdviidnteigkiiirdyhetlnvh (SEQ ID NO. 462)

kplaklirkrektqginktkyergdviidnteigkiiirdyh (SEQ ID NO. 463)

kirkrektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 464)

krektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 465)

ktqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 466)

- kkdkekkkdsnenrkkkqkedkknpndnkikkieytnkith (SEQ ID NO. 467)
kdkekkkdsnenrkkkgkedkknpndnklkkieytnkith (SEQ ID NO. 468)
kekkkdsnenrkkkqgkedkknpndnklkkieytnkith (SEQ ID NO. 469)
kkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 470)
kkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 471)
kdsnenrkkkqkedkknpndnkikkieytnkith (SEQ ID NO. 472)
kkkgkedkknpndnklkkieytnkith (SEQ ID NO. 473)
kkqkedkknpndnklkkieytnkith (SEQ ID NO. 474)
kgkedkknpndnklkkieytnkith (SEQ ID NO. 475)

)
-
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kpl akl r kr ekt gi nkt kyer gdvi i dnt ei gkiiirdyhetl nvhkl dh (SEQ I D NO. 459)
kr ekt gi nkt kyergdviidnteigkiiirdyhetl nvhkldh (SEQ | D NO. 460)

kt gi nkt kyer gdvi i dntei gkiiirdyhetl nvhkldh (SEQ ID NO 461)

kpl akl r kr ekt gi nkt kyer gdvi i dnt ei gki iirdyhetlnvh (SEQ ID NO. 462)

kpl akl r kr ekt iRk N ?s | % SEQ I D NO. 463)
%H.

kl rkrektqi nkﬁﬂﬁé | D NO. 464)

kr ekt gi nkt ky; 4rm§ Ng Ng)66465)

kt qi nkt kyer ggqvi.

kkdkekkkds naflkke ytnkith (SEQ ID NO. 467)

kdkekkkdsnenf! W@Qﬁbﬂ@ N@ ﬁfﬁ ytnkith (SEQ I D NO. 468)

kekkkdsnenr Kf RiQid8&)t nkith (SEQ I D NO. 469)

kkkdsnenr kk Kegaghdedsmperfinaddaxknkynddek midiskSEHsdDRNEEQIDNO. 482)

kkdsnenr kkk d@dﬁkdmndlﬁhédnﬁlﬁﬂdyﬂ&dekhd(sﬁﬁ@(]é&lﬁﬂm WOL}83)

kdsnenr kkkgKied i edvndechiidgniiiiciid demid ke

kkkgkedkknp mlmnﬁyﬁﬁﬁéqnmmekadm@(sg ka d)kknpndnkl kki eyt nki t h
fk!kh

SEQ I D NO. k] htNp ( NO 475) 91
(kedkknpndnkl _Hﬁlqnié -irn ﬁ? 4§ kI kki eyt nk| th (SEQ I'D NO

SEapong
477)  knpndngl G gl "'i‘c%" ki eytnkith (SEQ I D NO. 479)

o)

:

D

=rq

((®~]m

kki eyt nki t h 'f SEQID NO. 481)

hgqi ki edvnn sdfl ek (SEQ I D NO 482)

sleekneelkky .
kneelkkyh (SEQ ID NO. 491)
hmgnnqdinenvynikpqefkeeeeedismvntkkeddigenik (SEQ ID NO. 492)
kinlyniynnknddkdnildnenregiylcdvmknsnelkrindnftkih (SEQ ID NO. 493)
knsnelkrindnffklh (SEQ ID NO. 494)
krindnffklh (SEQ ID NO. 495)
hinneytnknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 496)
hinneytnknpkncllykneemyndnnikdyinsmnfk (SEQ ID NO. 497)
hinneytnknpkncllyk (SEQ ID NO. 498)
kpclykkckisqvwwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 499)
kckisqywwempvkdtfatyemnvinskienniekiph (SEQ ID NO. 500)
kienniekiph (SEQ ID NO. 501)
knktngskgvkgeyekkketngh (SEQ ID NO. 502)
kingskgvkgeyekkketngh (SEQ ID NO. 503)
kgvkgeyekkketngh (SEQ ID NO. 504)
kgeyekkketngh (SEQ ID NO. 505)
ktiekinkskswffeeldeidkplakirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 506)
kinkskswffeeldeidkplakirkrekiqinktkyergdviidnteigkiirdyh (SEQ ID NO. 507)
kplakirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 508)
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 509)
klrkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 510)
krektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 511)
kiginktkyergdviidnteigkiirdyh (SEQ ID NQ. 512)
kplakirkrektqinktkyergdviidnteigkiirdyhtinvhkldh (SEQ ID NO. 513)
kirkrektqinktkyergdviidnteigkiirdyhtinvhkidh (SEQ ID NO. 514)
krektqinktkyergdviidnteigkiirdyhtlnvhkldh{SEQ ID NO. 515)
ktqinktkyergdviidnteigkiirdyhtinvhkldh (SEQ ID NO. 516)
kplaklirkrektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 517)
kirkrektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 518)
krektqinktkyergdviidnteigkiirdyhtinvh (SEQ ID NO. 519)
ktqinktkyergdviidnteigkiirdyhtinvh (SEQ ID NO. 520)
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 521)
ksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 522)
kscecsykkkssssnkvh (SEQ ID NO. 523)
kkkssssnkvh (SEQ ID NO. 524)

-kkssssnkvh (SEQ ID NO. 525)
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hgqi ki edvnnenf fi . neqnknkyndeekndi sksksl k (SEQ ED NO. 483)

hgqgi ki edvnnenf fi negnknkyndeekndi sksk (SEQ I D NO. 484)

hgqi ki edvnnenf nnegnknkyndeekndi sk (SEQ D) NO. 485)-

kkyddl gnkyni | nkl knsl eekneel kkyh (SEQ I D NO. 486) .
kyddl anym | nkds (SEQ I D NO 487) kyni | nkl knst eekneel kkyh

SE 89) knsl eekneel kkyh ( SEQ
I(D So 490) 1{}&' E’I"Bii ‘ s" ROf%rf

hmgnnqdi nen ey St .{ | éﬁﬁ( (SEQ I D NO 492)

kt nl yni ynnk F!llf YHFERSEEAsYRI &

IR NY-12Phdnf fki h (SEQ I D NO. 493)

knsnel kri nd W\ oairk (SEAYDINO W 1 dh (SEQ I D NO. 495)

hi nneyt nl npKH@fnig hkvyhdnaskinriek((SEQ IDDNROS31J96)

hi nneyt nknpl&melhmﬂk)rkdknmﬁrdlplﬂcmyhdmmskf(SEQSBQJﬁDsm 497)  hi nneyt nknpkncl | yk
(SEQ | D NO. Hit8jpiqkykdksikfeoiphk (SBQEDMNGAFNt yennvl nski enni cki ph (SEQ | D NO.
499) kcki sqwﬁﬂﬂrhgthfeﬁbkmmm|sgqm eki ph (SEQ I D NO. 500) ki enni cki ph
(SEQ I'D NO Hyhhﬁh,m@% my%&k etngh (SEQ ID NO 502)

kt ngskgvkgeyekkket ngh I D NO 503) kgvkgeyekkket ngh (SEQ I D NO. 504)
kgeyekkket ngim"SEQ TD NG 505)

kti eki nkskswf f eel dei dkpl akl rkrekt gi nkt kyergdviidntei gkiirdyh (SEQ I D NO.

506) ki nkskswf f eel dei dkpl aki ' r adyiidnt ej.akiirdyh (SEQ I D NO
205y < niskewtteel del dRrAGE TN ShESL A ¥ROTRSS

[0181] It has also been determined that some structural proteins include Replikin

structures. Structural proteins are molecules involved in tissue and organ support,
such as collagen in skin and connective tissue and in membrane structures, for
example amyloid A4 precursor protein {APP) in brain. Overproduction of these
proteins 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 dun’ng recent years. Several mechanisms of interrelationship have
been suggested in earlier reports. Recent long-term studies suggest an increased
association-ratio of scleroderma and malignancy. However, the underlying
mechanisms remain elusive. ‘(Wenzel, J. Eur. J. 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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kpl akl r kr ekt gi nkt kyor gdvi i dnteigkiirdyh (SEQ ID NO. 508)
hi m ksqgnyt negnkscecsykkkssssnkvh (SEQ I D NO 509)

kI r kr ekt gi nkt kyergdviidnteigkiirdyh (SEQ ID NO. 5 10)
krekt gi nkt kyergdviidnteigkiirdyh (SEQ ID NO. 511)

kt qi nkt kyer L1 dnt e | ir

kpl akl r kr ek%gn ﬂ%ﬁbﬂg 8&‘%‘5%‘9’”&% HgPﬁ? ip splesofEsmgandshe)
kIl r kr ekt gi nkt kyergdw i dnt ei gki i rdyht hi vhkl dh (SEQ I D NO. 514)

kr ekt gi nkt kyEs5eied Repl&ingki i r dyht | nvhkl dh( SEQ I D NO. 515)

-kt gi nkt kyer gdvi i dntei gkiirdyhtl nvhkl dh (SEQ I D NO. 516)

kpl akl r kr ekt gi nkt kyer gdvi i dntei gkiirdyhtinvh (SEQ ID NO 517)

kl r kr ekt gi nkt kyer gdvi i dnteigkiirdyhtlnvh (SEQ ID NO 518)

kr ekt gi nkt kyO18] iihie YFPeprteir 3 diyd¥ourshb fHRESn]1BIdta B4 Botein, which in
kt gqi nkt kyergdviidnteigkiirdyhtlnvh (SEQ ID 520)

hi m ksqgyt negpksie lﬂﬁ‘é% %uéﬁﬁ@aé Qat%l%glﬁ%%aces in the br

ksqmyt negnkscecsyk sssn ecsy ssssnkvh (SEQ I D

sssankh ( o3RRS 20) 22 o,

hi m k t nk k | D NO. 528).. himks t negnkscecsykk (SEQ I D
NIO SES;W n scecsy éﬁﬁila'@ggwse@gg@q wakidifty tgg:@;)alq e excevsive depos%/tso (SEQ

hnnhni gi ykdkrl nf| nnphkvimyhdnimsknertek (SEQ ID NO. 531)
A4, but have not considered that, rather than a waste clearance problem, this may

actually be a problem of overproduction of the precursor protein APP. The high

10 concentration of the Replikins in APP (3.3 Replikins per 100 amino acids)
strongly suggest that overproduction may well be the cause of Alzheimer’s
Disease (Table 10). Therefore, the Replikins contained in Table 10 can be blocked

or inhibited by the same methods as illustrated in detail for the glioma Replikin.
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hnnhni gi ykdkri nfi nnphkvimyhdnnmsk (SEQ I D NO. 532) hnnhni gi ykdkri nfi nnphk
(SEQ I D NO. 533) hkvmyhdnnmsknertek (SEQ I D NO. 534) hkvnyhdnnsk (SEQ I D
NO, 535) REPLIKINS I N .STRUCTURAL PROTEINS [0181] It has al so been ~
determ ned that sone structural proteins include Replikin structures.
Structural proteins are nolecules involved in tissue and organ support,
such as collagen in skin and connective tissue and in nmenbrane structures,
for exanple anyloid A4 precursor pgf%tg Q (APP) in brain. Overproduction of
these prote i)ns s assom at ed Wi t h e; speC| fically, scleroderma in
the case of AR oduged 4n s . agsaciatedrRRpXIDG: and Al zheimer's
Di sease in tﬁMQ: EMGN over roductlon of APP in the brain (Table 10).
[0182] The afsfgmbﬂ@ggmﬂlkdﬂﬂ%i;@gﬂﬂ@ﬁﬁdﬂhlﬁﬁﬁ@ﬂl)lMﬁéﬁ&)/ has been a source of
cont rover sy hteictigssggindikdyviyeski(SEQIBWEOH3 7echani sns of interrel ationship
have been slqibuuelboiar seiefddeemara@pigehis. Recent | ong-term studi es suggest
an i ncreasedmeﬁﬁqgggm111@@v1&@k1a@vlafaeﬁaimaaﬂqws dprbisggancy. However, the

~underlying  wreRh TG PREsRiaB] bl ur. J. Dermatol. 20002
May-Jun; 12(g rﬂgﬁ;ﬁ%ﬁﬁ a. Sollagjé Slevlerg:?ﬁg?%t}g)ns )Eoncerned with the

excessive pr ll'qfe:nlﬂlﬂ t'?é'p?/ rn)ﬁg derma have been found to contain
Repl i ki n struct . E olgp urther exanpl es of unrecogni zed
targets forﬁ@é%}1 K ?pyg $Pessive 93 col agen production.
Table 9 pro * of prote| ns |n scl eroderma and t he associ at ed

Repl i ki ns. indvepeslerampiytgkapnldkSEQID HO-342 anyl oi d beta A4
protein, whi lgqmqeﬁldmrvemdvepevﬂ{enuncﬁytgk (SEQ ID NO.543)
Centromere protein C:

khgelkvyk (SEQ ID NO.544)
klilgpgeekgkgh (SEQ ID NO. 545)
hnrihhk (SEQ ID NO. 546)
hhnsstkstkktngssk (SEQ ID NO. 547)
hnssrkstkktngssk (SEQ ID NO. 548)
khhnilpktlandkhshkph (SEQ ID NO.549)
hhnilpktlandkhshk (SEQ ID NO. 550)
hnilpktlandkhshk (SEQ ID NO. 551)
hnilpktlandk (SEQ ID NO. 552)
katpdskkissmindhh (SEQ ID NO.553)
kntpdskkissrnindh (SEQ ID NO. 554)
kdtcigspskecqkshpksvpvsskkk {(SEQ ID NO. 555)
kdicigspskecqkshpksvpvsskk (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)
ktifplieakkdqvtageifgdnhedgptakklktegggah (SEQ ID NO. 561)
ktlfplieakkkdqvtageifqdnb (SEQ ID NO. 562)
klevfkkierhsih (SEQ ID NO. 563)
klevfkkierh (SEQ ID NO. 564)
kgpsfplkgiteggkegleivk (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)
hegvficrgkedalvtk (SEQ ID NO. 570)
hsggnrgrgrggkrghgsgk (SEQ ID NO. 571)
krgngsgknvmveph (SEQ ID NO. 572)
krgngsgknvmyvephrh (SEQ ID NO. 573)
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5 excessive anounts forns placques in the extracellular spaces in the
brain, producing toxic effects associated with nerve cell loss in

Al zhei ner' s Di sease. Mst studies to date have focused on the inability to
cl ear the excessive deposits of A4, but have not considered that, rather

than a wast egl SRk [ Yezgeictual Iy be a probl em of
over producti f %(g ﬁﬁ]é;; ]éﬁﬁg)a %g The high 10 concentration of
epI r 0
Qa%?

t he Repli ki lg{é,ci enﬂ] am no acids) strongly suggest
t hat over pr? h ause of Al zheimer's Disease (Table
10) . Ther ef of&P® a5ak Qsﬂgggétgﬁﬁed in Table 10 can be bl ocked or

i nhi bi ted bykeaRekepaiviafyearkwiSBR IDINQsi At ed in detail for the glioma

Repl i ki n. 94kvidisykegqveylbwiigfiechS3EQHINESd8) n scl er oder ma and associ at ed

Replikins: laqueylHuNgkech (SEQ IDMGB.goN | kdqvl r cski agvkvaeitelilk (SEQ ID
NO. 536)  hr eFMi/$¢ aagioliripra@id:r esk (SEQ I D NO 537) 34KD nucl eol ar

scl eroder na mm@m{sgzd@a@mm & (SHKKHY | agvkvaei t el i kl kal endgk (SEQ
| D NO 538)  efiaghi \fll(gg@kwgy)k ﬁl teI i1k (SEQ I'D NO. 539)
Fibrillarin:dky 5Q NO. 540)

knggennkpqeo{téaa WK, lh g HUMAN:

hemeeskknrvek n a apn] (SEQ I D NO. 542)

hemaeskknrvehakm qu E k (SEQ ID NO 543) Centronere protein C

hmnlkiaeelpk (SEQ ID NO 586)
hsidhlIklyenvdsnk (SEQ ID NO. 587)
hilklycnvdsnk (SEQ ID NO. 588)

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

kakerleakh (SEQ ID NO. 589)

kdrghtlk (SEQ ID NO. 590)

kdrghtlkh (SEQ ID NO. 591)

ketcsekstnlh (SEQ ID NO. 592)
kteeisevkmdaefgh (SEQ ID NO. 593)
kteeisevkmdaefghdsgfevrh (SEQ ID NO. 594)
kkyvraeqkdrghtlkh (SEQ ID NO. 595)
kyvraeqkdrghtlkh (SEQ ID NO. 596)
kkyvraegkdrgh (SEQ ID NQ. 597)
kyvraeqkdrght (SEQ ID NO. 598)
hhvfamikkyvraeqk (SEQ ID NO. 599)
hvinmlkkyvraegk (SEQ ID NO. 600)
hhvinmlkkyvraeqkdrghtikh (SEQ ID NO, 601)
hvinmikkyvraegkdrghtlkh (SEQ ID NO. 602)
hahfqkakerleakh (SEQ ID NO. 603)
hahfgkakerleak (SEQ ID NO. 604)
higkakerleak (SEQ ID NO. 605)
hqermdvcethlhwhtvaketcsekstnlh (SEQ ID NO. 606)
hqgermdvcethlhwhtvaketcsek (SEQ ID NO. 607)
hwhtvaketcsek (SEQ ID NO. 608)

htvaketesek (SEQ ID NO. 609)
hihwhtvaketcsek (SEQ ID NO. 610)
hmnvgngkwesdpsgtktcigtk (SEQ ID NO. 611)
hmnvgngkwesdpsgtk (SEQ ID NO. 612)
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khgel kvyk (SEQ I D NO 544) klil gpgeekgkgh (SEQ I D NO. 545) hnrihhk (SEQ I D
NO. 546) hhnssrkstkktngssk (SEQ I D NO. 547) hnssrkstkktngssk (SEQ | D NO.
548) khhni | pktl andkhshkph (SEQ I D NO. 549) hhnil pkt| andkhshk (SEQ I D NO.
550) hnil pktl andkhshk (SEQ I D NO 551) hnil pktlandk (SEQ I D NO. 552)

knt pdskki ssm ndhh (SEQ | D NO. 55§ %ﬁﬂ@ﬁ@ﬁ&g ndh (SEQ I D NO 554)

kdt ci gspskecgkshpksvpvsskkk (SE AT dt ci gspskecgkshpksvpvsskk
(SEQ I D NGO hkvvs I.D NQ 557) hpksy sskk(SEQIDNO
558) hpksv}ﬁgi]km@gﬁ%e %‘é@f%epa&%ronomd% g‘ﬁtpiea fades may be

kal gekvei kgl nh §SEQ I D NO 560 kt| f pi i eakkdgvt agei f gdnhedgpt akkl kt egggah
(SEQ I D NO. %%d ogwratqmt@amwgvelag@ybgum (BREguipleNOprayEiE)passive

kl cvfl ckierhsih (SEQ I D NO. 563) klcvfkkierh (SEQ ID NO 564)
kgpsf pl kgi t egyhegtyeinak ifdbEqudl DPSIveSfitunityao Stk dfaglilent SR f2dNO.  566)

ATP synt hase subunit 6:
5 by the method of the invention to be the most likely cause of future influenza
infections may be oBtained by administering antibodies to Replikin sequences of
“the identified strain of influenza virus to patients in need. Similarly, passive

immunity to malaria may be obtained by administering antibodies to Plasmodium
falciparum Replikin(s).

10
[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

15 ‘cytotoxic agent may also be generated. Antibodies may also be administered in

combination with an antiviral agent. Furthermore, combinations of antibodies to

 different Replikins may be administered as an antibody cocktail.

[0187] For the production of antibodies, various host animals or plants may be
20 immunized by injection with a Replikin peptide or a combination of Replikin

peptides, including but not limited to rabbits, mice, rats, and larger mammals.

[0188] Monoclonal antibodies to Replikins may be prepared by using any
technique that provides for the production of antibody molecules. These include

25 but are not limited to the hybridoma technique originally described by Kohler and
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htllkilstflfk (SEQ ID NO. 567) hllgnndknllpsk (SEQ ID NO 568) FBRL
nucl ear protein: hrhegvficrgkedal vtk (SEQ ID NO. 569) hegvficrgkedal vtk
(SEQ ID NO. 570) hsggnrgrgrggkrghgsgk (SEQ ID NO. 571) krgngsgknvnveph
(SEQ I D NO. 572) kr gnqsgknvm/ephrh (SEQ ID NO. 573) 95

NG a75) " panreiy LG 5473 R T e

keanvk 't NO. 577) kvl dnvvk | | kwkgf seeh (SEQ I D
No 576) K ; K01k g 2Rty ey, 573 e BBNATSEOPER pr of ci

ksevaagvkksgl psaer| envl f gphdcsh (SEQ | D NO. 580)
ksevaagvkks geehuiaer(Celewdt ajYo@ial Antikndigamyl Cancer Therapy, Alan R. Liss,
kaaeygkkaksetfrll halcniirpglk (SEQ ID NO 582) kaaeygkkaksetfril hak (SEQ

| D NO. 583) Isepp. 796K I SERXibH) t8éBnidu8ddeveltpkd tir'théihod (SRR JrPhiNRric585)
hmi ki aeel pk (SEQ I D NO. 586) hsl dhllklycnvdsnk (SEQ I D NO, 587)
5 antibodies (Morrison et al., 1984, Proc. Nat. Acad. Sci USA, 81:6851-6855) or
other techniques may be used. Altemnatively, techniques described for the
production of single chain antibodies (US 4,946,778) can be adapted to produce

Replikin-specific single chain antibodies.

10 [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,

15 antibodies to any Replikins present on malaria antigens and combinations of such

antibodies are useful in the prevention and treatment of malaria.

[0190] Antibody fragments which contain binding sites for a Replikin may be
generated by known techniques. For example, such fragments include but are not
20 limited to F(ab’)2 fragments which can be produced by pepsin digestion of the
antibody molecules and the Fab fragments that can be generated by reducing the
disulfide bridges of the F(ab’)2 fragments. Alternatively, Fab expression libraries
can be generated (Huse et al., 1989, Science, 246:1275-1281) to allow.rapid and

easy identification of monoclonal Fab fragments with the desired specificity.

25
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hl | kl ycnvdsnk (SEQ I D NO. 588) Table 10 Anyloid beta A4 precursor protein
(APP) Replikins: kakerleakh (SEQ ID NO 589) kdrghtlk (SEQ ID NO 590)
kdrghtl kh (SEQ ED NO. 591) ketesekstulh (SEQ ID NO- 592): kteei sevkndaef gh
(SEQ I D NO 593) kteeisevkndaefghdsgfevrh (SEQ I D NO. 594

)
kkyvraeqgkdr EQ.ID NO .595) kyyraegkdrght!l kh (SEQ | D NO. 596
kkyvr aeqkdr 3ﬁ}§1§%ég ?@t e a@gﬁ:ﬂlghg{,mﬂ&éé& Efr‘ﬁﬁ?asgéwc’lﬁgrﬁ@?’og @‘B!)}I“?m :
hhvfiim kkyvraegk (SEQ I D NO 599) hvfml kkyvraegk (SEQ I D NO, 600)
hhvf i m dkkyvidigrepyrgariesy drantapcelbtype (Higuretfos and thigyhis asdhady dirdskh (SEQ I D
NO. 602) hahfqgkakerleakh (SEQ I D NO 603) hahfgkakerleak (SEQ I D NO 604)

hf gkaker | eakto friaighanDcels regdrBless dipell nyheartvhingybe eaieined bk tieprdseicste®d | D NO
606) hgertndvcet hl hwbt vaket csck (SEQ I D NO 607) hwhtvaketcsek (SEQ ED

NO. 608) ht VRKRESHEK sthidaided Rerble foRiith be prdvehiliv Akt a5RnSRQHPIRD.  610)
5 and Table 2). Population studies have shown that antimalignin antibody increases

in concentration in healthy adults with age, and more so in high-risk families, as
the frequency of cancer increases. An additional two-fold or greater antibody
increase which occurs in early malignancy has been independently confirmed with
a sensitivify of 97% in breast cancers 1-10 mm in size. Shown to localize

10 preferentially in malignant cells in vivo, histochemically the antibody does not
bind to normal cells but selectively binds to (Figure 4a,b) and is highly cytotoxic
to transformed cells in vitro (Figure 4c-f). Since in these examples the same
antibody is bound by several cell types, that is, brain glioma, hematopoietic cells
(leukemia), and small cell carcinoma of lung, malignant Replikin class unity is

15 again demonstrated.

[0192] Antimalignin does not increase with benign proliferation, but specifically
increases only with malignant transformation and replication in breast in vivo and
returns from elevated to normal values upon elimination of malignant cells (Figure
20 5). Antimalignin antibody concentration has beén shown to relate quantitatively to
the survival of cancer patients, that is, the more antibody, the longer the survival.
Taken together, these results suggest that anti-Replikin antibodies may be a part of
a mechanism of control of cell transformation and replication. Augmentation of
this immune response may be useful in the control of replication, either actively

25 with synthetic Replikins as vaccines, or passively by the administration of anti-
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hmvgngkwesdpsgt ktci gtk (SEQ I D NO 611) hmvgngkwesdpsgtk (SEQ I D NO

612) 96 PASSIVE | MMUNITY [0185] In another enbodi nent of the invention,

i sol ated Replikin peptides maybe used to generate antibodies, which may be
used, for exanple to provide passive imunity in an individual. Passive
munity to g he,strain of influenza identified 5 by the nethod of the

i nventi on toﬁ?iik‘f“hgn €84 91, |‘53 ductinn of nopimmuge F’E\‘?ﬁ?&gm‘i‘crﬁggﬂﬁsi ons may
be obtai ned by adm nistering anti bodies to Replikin sequences of the

i dentified SUFBAOBEXxamPlE ydiategslipids qm"ﬂh@ﬁkts whichharegimi&irkyi | ar | vy,

passive immunity to malaria nmay be obtained by adm nistering anti bodies to
Pl asnodi um desigoedoiariargeRbp Ricklikifspecifiéhlly0186] Vari ous procedures known in
the art naybe used for the production of antibodies to Replikin sequences.
Such anti bodies include but are not limted to polyclonal, nonoclonal,
chimeric, humani zed, single chain, Fab fragnents and fragnents produced by

an Fab_8xpr 48247 bhOhal dnboithio 8F i Sint dhibn ArfalreMfish bdhelnihp CY! Of oXi €

agent may al'so be generate i'es may al'so be adm nist&red in

conbi nati on wW.lh..an antiviral _agent. .Furthernore, .conbi nati qns of

ant i bodi es ta\é\{%%ql?sf fOrGOT BIOEE Bﬁ@ﬁ‘é"sfﬁ’ﬂ’m ‘aépﬁ‘ﬁfﬂiaﬂi’%ql?é‘%é@ XPosed AT Body
cocktail. [0187] For, the production of antibodies, various host animals or

pl ants maybdnors@epiiing maydeysed o inducepassive immumiyin apethepiagvidrel or a
conbi nati on of Replikin peptides, including but not limted to rabbits,
mce, rats, amall dImgemesemmeingy b¢ adBRistdvbdivialiontl a sbjécbinieed of 0 Repl i ki ns
may be prepared by using any technique that provides for the production of
anti body nolteathan. Pidbdedmmalitydéo can be achieved by injecting a recipient with
10 preformed antibodies to one or more Replikins. Passive immunization may be
used to provide immediate protection to individuals who have been exposed to an
infectious organism. Administration of immune serum or preformed antibodies is
routine and the skilled practitioner can readily ascertain the amount of serum or
antibodies needed to achieve the desired effect.
15
SYNTHETIC REPLIKIN VACCINE (ACTIVE IMMUNITY)
[0194] Synthetic Replikin vaccines, based on Replikins such as the glioma
Replikin (SEQ ID NO.: 1) “kagvaflhkk™ or the hepatitis C Replikin (SEQ ID NO.:
18) “hyppkpgcivpak”, or HIV Replikins such as (SEQ ID NO.: 5) “kcfncgkegh”
20 or (SEQ ID NO.: 6) “kvylawvpahk™ or preferably, an influenza vaccine based on
conserved and/or emerging or re-eimerging Replikin{s) over a given time period
may be used to augment antibody concentration in order to lyse the respective
virus infected cells and release virus extracellularly where chemical treatment can

then be effective. Similarly, a malaria vaccine, based on Replikins observed in

25 Plasmodium falciparum malaria antigens on the merozoite surface or within the
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25 but are not limted to the hybridoma technique originally described by
Kohler and 97 MIstein, (Nature, 1975, 256:495-497), the human B-cell

hybri doma techni que (Kosbor et al., 1983,- | nmunol ogy Today, 4:72), and the
EBV hybridoma technique (Cole et al., Mnoclonal Antibodies and Cancer
Therapy, Alan R Liss, |Inc., pp. 77-96). In addition, techni-ques devel oped
for the prodi#Easitephaspuscycyrle.ifer exammle.isanbe usednb genesan cptayic antibodias Proc.
Nat. Acad. Sci USA, 81:6851-6855) or other techniques nay be used.

Al t er nati velty malgehni ques descri bed for the production of single chain
anti bodies (US 4,946, 778) can be adapted to produce Replikin-specific
single chain antibodies. 10 [0189] Particularly useful antibodies of the
invention are those that specifically bind to Replikin sequences contai ned
in peptides : i : i f LI SHERITPLE

ant i bodi es t[g@gﬂ?{eg?%}é%ﬁ?ﬁe@%’éﬁ?%@gg%%ggge Serﬁg{sngs?\ reffﬁi%n errlé)r gi ng or
re-enerqging .strain of influenz i ruys d conbi natjons. of such antibodies
are useful ilﬁaﬁlﬁ‘?éﬂ? F@B%%Pteﬁh‘gf/tﬁ S‘#’Fé@ﬁ%ﬁﬁ%@&ﬁrﬁﬁﬁ%@ﬁ’&. °‘§Fsm' larly, 15
antibodies to an){ Replikins present on nalaria antigens and conbi nati ons of
such ant i bdasnssdllys a 0 5depbeut2mg Hasage.gireistabbna hms dasesa ofessch paptidaisar i a.
[0190] Antibody fragments which contain binding sites for a Replikin may be
gener at ed byadrrivigierdddo ird sybjest toFuducexanpheine saspbnskr Sgheequentidnsigexie but are
not 20 limted to F(ab')2 fragnents which can be produced by pepsin

di gesti on ofmiyke adiminisk@etyif dediedul es and the Fab fragnments that can be
generated by reducing the disulfide bridges of the F(ab')2 fragnents.

Al ternatively, Fab expression |ibraries can be generated (Huse et al.,
1989, Science, 246:1275-1281) to allow rapid and easy identification of

rmonocl %a' F[%Ii’ Qé]rﬁ’r%'ﬁ:%iﬁinvge&&ngg gtngc?l?rie riseéjssgc?sﬁg& leltﬁ'ﬂtlél ﬁmgt?on of
replication. Thus, whether the Replikins of this invention are used for targeting
sequences that contain Replikins for the purpose of diagnostic identification,
prometing replication, or inhibiting or attacking replication, for example, the
structure-function relationshipof the Replikin is fundamental.

15

[0197] It is preferable to utilize only the specific Replikin structure when seeking
to induce antibodies that will recognize and attach to the Replikin fragment and
thereby cause destruction of the cell. Even though the larger protein sequence may
be known in the art as having a "replication associated function," vaccines using

20 the larger protein often have failed or proven ineffective.

[0198] Although the present inventors do not wish to be held to a single theory,
the studies herein suggest that the prior art vaccines are ineffective because they
“are based on the use of the larger protein sequence. The larger protein sequence

25 invariably has one or more epitopes (independent antigenic sequences that can
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98 [0191 | The fact that antimalignin antibody is increased in
concentration in human nalignancy regardl ess of cancer cell type (Figure
5), and that this antibody binds to malignant cells regardl ess of cell
type now may be expl ai ned by the presence of the Replikin structures

herein found to be t in nost malignanci es (Fi 9 and Table 2).
Popul ati on s]{lﬁlaﬁ ége &qgﬁ/ﬁow&n)g%@ﬂﬁp|SE\WW6%1H§W%§8&WHE?‘§‘§ in
concentration in healthy adults with age, and nore so in high- rlsk
fanilies, adheseretentialfanarss. dite prrserqe df obics apitapes withingbe largwaroteino- f ol d or
greater antlbody i ncrease which occurs in early malignancy has been

i ndependent |paxmierferewith nil¢quatefosmatintaf antiyodids 19 Mo R eplikive dst "floadingt s 1- 10
mnmin size. Shown to |ocalize 10 preferentially in malignant cells in vivo,

hi st ochem cahé imilife ftehP RN iE1eRanD MtigeRicREmud (R MR/ préﬁﬁﬁt&h@ﬂ&plﬁ&ll ectively

binds to (Figure 4a,b) and is highly cytotoxic to transforrred cells in

vitro (ki guregm Gis! éice §' n@ﬁeﬁsﬂ:btlﬂ%sel ﬁﬁgﬁ%ﬁ @‘Tﬁaﬁg ﬁﬁdy I's bound by

several cell pes rain’g t'opoi et (1 eukem a),

0al ﬁ”ﬁ'e'rmni%a ﬂ{‘@”@l}‘f’ﬂ&hﬁ’sﬂﬂaﬁg&#g%ﬁﬂﬁ' ) %@iﬁ%“’iﬁnﬁh%@m gn

proliferatiopn, but specifically_ _increases only with nalignant

t r ansf or mat 1494 AP feiA qilétalswe%Ofthl%w@&wwmpmnomeamof@rétgamﬁ@nmasm el evat ed
to normal val ues upon elimnation of malignant cells (Figure 20 5).

Ant i mal i gni rwherebydibd first peptedstepitope prasergedaeiresdgmivedtby theimmengmatehi t at i vel y
to the survival of cancer patients, that is, the nore antibody, the |onger

t he survi valsubschatly progakshad antitodse atemudd © is B@ﬁﬂ%bu%ﬂlﬁheﬁﬁéptrd@em ikin
anti bodies may be a part of a mechanism of control o ell transformation

and repbi catdpdBpesHIPRIRE] RThamd thhé Tmoﬁﬁﬂ%ﬁmaﬁyn Poaddafel Ul 1n the

control of replication, either actively 25 wth synthetic Replikins as

vaccines, orgRasghyeivis Bipdetie ATt ik 3bhtiht %fepﬁ‘kl%lpeptldc to the immune

system first, before presenting other epitopes from the organism so that the

Replikin is not pre-empted but lodged in immunological memory.

15 {0199] The formation of an antibody to a non-Replikin epitope may allow binding
to the cell, but not necessarily lead to cell destruction. The presence of structural
"decoys" on the C-termini of malaria proteins is another aspect of this ability of
other epitopes to interfere with binding of effective anti-Replikin antibodies, since
the decoy epitopes have many lysine residues, but no histidine residues. Thus,

20 decoy epitopes may bind anti-Replikin antibodies, but may keep the antibodies
away from histidine-bound respiratory enzymes. Treatment may therefore be most
efficacious in two stages: 1) proteases to hydrolize decoys, then; 2) anti-Replikin

antibodies or other anti-Replikin agents.
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99 Replikin antibodies, or by the introduction of non-inmmne based organic
agents, such as for exanple, carbohydrates, lipids and the |ike, which are
simlarly designed to target the Replikin specifically. 5 [0193] In

anot her enbodi nent of the invention, inmune serumcontaining antibodies to

one or nore | ki ns tai ned froman | ndividual exposed to one or nore
Repl i ki ns m@aﬁy Eésewe'fgnQWHWéﬁe% {rethe Gonrae ?W‘lho&ﬁoa%‘?tmpﬁa?lmtdual or
ani mal . I nmune_serum may be administered via i.v. to a subject in need of
treat ment. Paskreign" pratghi the pavistn is &irst bydrelyzied intel sthgllarijagmentag Usuallyci pi ent
with 10 preforned anti bodies to one or nore Replikins. Passive inmunization
may be usedfragmentoverdaningifiet atomt fixad emhtantifo helds Ndisviectod fa anfilsodyave been
exposed to an infectious organism Admnistration of imune serum or .

preforned anfiragb® SThs, ifh9@olyaR cFAGrélm @ikt hbiGesuliaHeplikinBhtafimy r eadi |y

ascertain the anount of serum’or antibodi es needed to achi eve the desired

ff : K] . . 4 het i
Repl 1 f vact R “HALes %ﬁ%ﬁ@ﬁ%ﬁ@‘é@ﬁ%@ﬁ% gk R0 sEo o
NO : 1) " " ] dtis C I Ki EQ ID ) -

" hyppk|)ogci Sgy estigg ﬂH?{‘%etR@gP? g&ﬁé{‘i)l(fi‘}? rﬁg&gﬁé,h@?la?@(ﬁ%@% te%?mN"O%&c#?gkegh" 20

or (SEQID NO : 6) "kvylawpahk" or preferably, an influenza vacci ne based
on conser ve®P¥nsings lysie repidigs aie knewarte bigidie nRapbirinesn(s) over a given tine
period nmay be used to augnent anti body concentration in order to lyse the
respective virus infected cells and rel ease virus extracellularly where
chem cal treatnent can then be effective. Simlarly, a malaria vaccine,

based on R_ep[02|051PBulﬁ{bﬁﬁbté?_Hel?]lﬂdﬁﬁeqﬁémBB&hhiﬂ]atlfbhﬁioﬂ@hwﬁtlﬁ@rédid@. antigens on
the nerozoite surface or within the

10 Histidine is frequently involved in binding to redox centers. Thus, an antibody

that specifically recognizes a Replikin sequence has a better chance of inactivating
or destroying the cell in which the Replikin is located, as seen with anti-malignin
antibody, which is perhaps the most cytotoxic anti-cancer antibody yet described,
being active at picograms per cell.
15
[0202] One of the reasons that vaccines directed towards a particular protein
antigen of a disease causing agent have not been fully effective in providing
protection against the disease (such as foot and mouth vaccine which has been
‘developed against the VP1 protein or large segments of the VP1 protein) is that the
20 best antibodies have not been produced, that is — it is likey that the antibodies to
the Replikins have not been produced. Replikins have not been produced. That is,
either epitopes other than Replikins present in the larger protein fragments may
mterfere according to the phenomenon of antigenic primacy referred to above,
and/or because the hydrolysis of larger protein sequences into smaller sequences

25 for processing to produce antibodies resuits in loss of integrity of any Replikin
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100 parasitophorous vacuole, for exanple, can be used to generate cytotoxic
anti bodies to malaria. [0195] Recognin and/or Replikin peptides nay be

adm nistered to a subject to 5 induce the i mune system of the subject to
produce anti-Replikin antibodies. CGenerally, a 0.5 to about 2 ng dosage,

nauce an’ i ARG 808 At oE B IR Re e Mg B e BiveiPerove 1

desired. to [0196] The Replikin sequence structure is associated with the
function.of Stspit thehydsglytieprecessipgat Hierpreseat stedies wiggest #1at fa1i28 i nvention are
used for targeting sequences that contain Replikins for the purpose of

di agnost i c iaf&ntived vasainidmbe prodoceds thedR eplikini sequienoss, amd no othetoépitopg or
attacking replication, for exanple, the structure-function relationshi pof

the Repl i ki rshosldftended@thahvacchfe. [Fo1 8¥dmplt, 4 vacsihe bem@lh®ntion tiri bd ze only the
specific Replikin structure when seeking to induce antibodies that wl|

ocoan e ANghaLicSiul e BrAb e R8RS e
destructi onr%f the cell .S,Even t hou E the lar té%e?ﬂgif%gjgiﬁ%e[g%%&g#%e may be
known in there?tf%gos Shatvi ng a "replication associated function,"™ vaccines
using 20 theTe HPSPéi n often have failed or proven ineffective. [0198]
Al t hough the present inventors do not wish to be held to a single theory,
t he studies herein suggest that the prior art vaccines are ineffective
because they are based on the use of the |arger protein sequence. The
| ar ger pr ot R0 dgriéavdaslyaseferodipéndisiey - foasxample o an muffuenepvacoipesnaludede pendent
antigeni c sequences that can 101 induce specific antibody fornation);
Repl i ki n st rpeptidesahatimuabéon dearpstraad e cohserved over a period of one or more
10 years, preferably about three years or more, and/or which are present in a strain of
influenza virus shown to have the highest increase in concentration of Replikins
relative to Replikin concentration in other influenza virus strains, e.g., an emerging
strain. The increase in Replikin concentration preferably occurs over a period of at
least about six months fo one year, preferably at least about two years or more, and
15 most preferably about three years or more. Among the preferred Replikin peptides
for use in an influenza virus vaccine are those Replikins observed to "re- emerge”

after an absence from the hemagglutinin amino acid sequence for one or more

years.

20 [0204] The Replikin peptides of the invention, alone or in various combinations
are administered to a subject, preferably by i.v. or intramuscular injection, in order
to stimulate the immune system of the subject to produce antibodies to the peptide.
Generally the dosage of peptides is in the range of from about 0.1 pg to about 10

mg, preferably about 10 pg to about 1 mg, and most preferably about 50 pg to
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these potential epitopes. The presence of other epitopes within the |arger
protein may interfere with adequate fornmation of antibodies to the
Replikin, by "flooding" the imune systemw th irrelevant antigenic
stimuli that may preenpt the Replikin 5 antigens, See, e.g., Vébster R G.,

J. I'mmunol . ( 1 966 a ) : ect.

134: 48- 58, 1‘5’3%* 5%@ ?a'{hﬁ‘ ﬁﬂ%& PEAC! 1t1‘f{%etr&?‘éf°§g§y foaming ‘é‘e@?@@ﬁ)an%or a

di scussion of this_ well-known phenomenon of antigenic prinmacy whereby the
first pepti dBST eixinsagisasedndds Prasice ar effertive ammyne FEPINGRLNe syst em
subsequently prevails and anti bodies are nade to it even though ot her
peptide 10 epitopes are presented at the sane tinme. This is another reason
that, in a vaccine formulation, it is inportant to present the constant
Replikin peptide to the imMmune systemfirst, before presenting other
epitopes fromthe organismso that the Replikin is not pre-enpted but

| odged in imunol ogical nenory. 15 [0199] The formation of an antibody to a
non- Repl i kin epitope may allow binding to the cell, but not necessarily

| ead to cell destruction. The presence of structural "decoys"” on the
Ctermini of malaria proteins is another aspect of this ability of other
epitopes to interfere wwth binding of effective anti-Replikin antibodies,
since the decoy epitopes have many |ysine residues, but no histidine

resi dues. Thus, 20 decoy epitopes may bind anti-Replikin antibodies, but
may keep the antibodies away from histidine-bound respiratory enzynes.
Treatnent may therefore be nost efficacious in two stages: 1) proteases to
hydrol i ze decoys, then; 2) anti-Replikin antibodies or other anti-Replikin
agents. 102 [0200] It is well known in the art that in the course of

anti body production against a "foreign" protein, the protein is first
hydrol yzed into smaller fragnments. Usually fragnents containing from about
six to ten am no acids are selected for antibody
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formation. Thus, if hydrolysis of a protein does not result in

Repl i kin-containing 5 fragnents, anti-Replikin antibodies will not be
produced.” In this'regard, it is interesting that Replikins contain |ysine
residues located six to ten amino acids apart, since |lysine residues are

1 east one. MANEEANEE MRS E BRI Rt BRSE R BB "

bi nding to redox centers. Thus, an antibody that specifically recognizes a
Repli ki n sequence has a better chanddef ctivating or destroying the
cell in which the Replikin is |ocated, as seen with anti-malignin

ant i body, whi02AS] Bhepabilitaie mehsirermsantitajivelyde earlyrspbeifia antéhods mespboatyin y et
descri bed, being active at picogranms per cell. 15 [0202] One of the

reasons t hatdasaoe b i wdektotadRkplikitevadsind istambjof pladfical hdiMtade ofét | gen of a
di sease causi ng agent have not been fully effective in providing '

prot ect ison agfkikcihBefof WhEAS R £ Hﬁﬂczﬁ%es%rgﬂﬁ[e A5Hh Hrs"iﬁt@f’%aﬂ?)ﬁvw ch has

been devel oped against the VPI™ proteln arge segnents o e VPI
protein) is %%ﬁ%n%he 20 best anti bodi es have not been produced, that is -
it is likey at e antibodies to the Replikins have not been produced.
Repl i ki ns have not been produced. That is, either epitopes other than
Replikins present in the larger protein fragnents nmay interfere according
to the phenonenon of antigenic prinmacy referred to above, and/or because
the hydrolysis of larger protein sequences into snmaller sequences 25 for
processing to produce antibodies results in loss of integrity of any
Replikin 103 structure that is presADIJVANTS, the Replikin is cut in two
and/or the histidine residue is lost in the hydrolytic processing. The

pr esentiost udjoResFVaRS adfuvatts iy bdRsedbleBRidcY theinfmiddtodi®l Rephieduced, the
Repl i ki n sequences, and no ot her epitope,
depending on the host species, including but not limited to Freund’s (complete and
incomplete), mineral gels, such as aluminum hydroxide, surface active substances
such as lysolecithin, pluronic polyels, polyanions, peptides, oil emulsions, key

limpet hemocyanin, dintrophenol, and potentially useful human adjuvants such as

15 BCG and Corynebacterium parvum.

REPLIKIN NUCLEOTIDE SEQUENCES

[0207] Replikin DNA or RNA may have a number of uses for the diagnosis of
diseases resulting from infection with a virus, bacterium or other Replikin

20 encoding agent. For example, Replikin nucleotide sequences may be used in
hybridization assays of biopsied tissue or blood, e.g., Southern or Northern
analysis, including in situ hybridization assays, to diagnose the presence of a
particular organism in a tissue sample or an environmental sample, for example.
The present invention also contemplates kits containing antibodies specific for

25 particular Replikins that are present in a particular pathogen of interest, or

106




shoul d be used as the vaccine. For exanple, a vaccine of the invention can
be 5 generated using any one of the Replikin peptides identified by the

t hree point recognition system [0203] Particularly preferred peptides -
for exanple - an influenza vaccine include peptides that have been
denonstrated tp.be conserved qve eriod of one or re 10 .years,

pref erabl y a%Bﬁim%P‘écéel?/&%ﬁ@@?ﬂiﬁi@%ﬁ%ﬁ&smﬁ) h”%;YPg‘BﬁFég@f'ﬁlcaﬁM a strain
of influenza virus shown to have the highest increase in concentration of
Replikins rtelRerticalar Bepddgn; sadpptionalbyavariqus buffens andieereageits npsdedifori r us
strains, e.g., an energing strain. The increase in Replikin concentration
pref erably obagnosisover a period of at |east about six nonths to one year,
preferably at |east about two years or nore, and 15 nost preferably about
three years or nore. Anong the preferred Replikin peptides for use in an
i nfluenza virus vaccine are those Replikins observed to "re- energe" after

an absegce f t Wl ] AC| : nor e
years. 30 [ 090N AR VRERRALIPS oF nfhRRON s SEHENTRICKRGe Rlfafte P
various comhinati,ons .are 1 Ni ed to supj.ect eferaply by i.v. or
intr arrusculma)t[ a|1ﬂ‘f13@??né‘ﬁ?nsfi&g}r‘&g‘fbmn@hcﬁ@?3’3 ‘B%é’@%@"ﬁ@%@m of the
subject to pr o_guce antjbodies to the peptjde. Cenerally_ the dosage of
pepti des i s PhPitRe Fansistion of Rephkinpgrecognin-epntaining MRNA O Bothpantisenster abl y
about 10 g to about 1 ng, and nost preferably about 50 g to 104 about 500
ug. The ski IRNA gnddBVA madecnlespad riboznésynajcheprapared bhenymsthgd keewin  nunber
of dosages needed to produce an effective i mune response. QUANTI TATI VE
MEASUREMENT ibAlR a¢t. REGRENSE(sS)moléduRisiehh ¢ McopbfatddNafd a wide variety of

10 vectors for delivery to a subject. The skilled practitioner can readily determine the
best route of delivery, although generally i.v. or i.m. delivery is routine. The

dosage amount is also readily ascertainable.

[0209] Particularly preferred antisense nucleic acid molecules are those that are

15 complementary to a Replikin sequence contained in a mRNA encoding, for
example, an influenza virus polypeptide, wherein the Replikin sequence comprises
from 7 to about 50 amino acids including (1) at east one lysine residue located six
to ten residues from a second lysine residue; (2) at least one histidine residue; and
(3) at least 6% lysine residues. More preferred are antisense nucleic acid

20 molecules that are complémentary to a Replikin present in the coding strand of the
gene or to the mRNA encoding the influenza virus hemagglutinin protein, wherein
the antisense nucleic acid molecule is complementary to a nucleotide sequence
encoding a Replikin that has been demonstrated to be conserved over a period of
six months to one or more years and/or which are present in a strain of influenza

25 virus shown to have an increase in concentration of Replikins relative to Replikin
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[ 0205] The ability to neasure quantitatively the early specific antibody
response in days or a few weeks to a Replikin vaccine is a najor practical
advant age over 5 other vaccines for which only a clinical response nonths
or years later can be neasured. ADJUVANTS 10 [0206] Various adjuvants may

be used to enhance.the imunol ogi cal response, dependi ng on the host

speci es, i népﬂ%ﬁnﬁﬁuwmlﬁlf?‘fﬁ“g%ﬁlrﬁfWuﬁ? ’élc’(eé%?r%ﬂlpépgh&nd i nconpl et e),
m neral gels, such as al um num hydroxi de, surface active substances such
as | ysol eci tcap¢entrption prafesabbpy posirsovep aippried of at leasiesix mbaths, preferablul si ons, key
| i npet henocyani n, dintrophenol, and potentially useful human adjuvants
such as 15 aBGiE onngesfpmystgiveietably about tvar oriiiee Reab bMobMJCLEOTI DE SEQUENCES
(0207] Replikin DNA or RNA nmay have a nunber of uses for the diagnosis of

- diseases resulting frominfection with a virus, bacteriumor other Replikin
20 encodi ng agent. For exanple, Replikin nucleotide sequences nmay be used

Nor thars anerygrrnan infHentt ARG iA KRS kB melefanad B i Cgnose 1 he

presence of ticular orgagnismin a tissue s e or .an environment al
sanpl e, for @Qﬁgﬁ%ﬁe RIS iﬂ’%@@ﬁ?ﬁ?ﬁ\}@ﬁﬂ%ﬁ%ﬂ“&?fﬁghﬁ%ﬁﬂl plakips ¢ g
contai ning antibodies specific for 25 particular Replikins that are present
in a parti cErEPngag pRepHkirscqymee eEfromgrto rbeutS@ramine peids imghidisigc aci d
nol ecul es (sense or antisense) that hybridize specifically to a particular
Repl i ki n, arfdl) @peasbora lysine reaidue lscated fshxeto seraredidaes freagaatandriggnked f or
di agnosis. 5 [0208] Also within the scope of the invention are
ol i gor i bonugthdic (B a5 RYstDNE Bstidine residue; and (3) at least 6% lysine residues. More

10 preferred are antisense nucleic acid molecules that are complementary to the

coding strand of the gene or to the mRNA encoding a protein of the bacteria,

DIAGNOSTIC APPLICATIONS
[0211] For organisms such as diatom plankton, foot and mouth disease virus,

15 tomato leaf curl gemini virus, hepatitis B and C, HIV, influenza virus and
malignant cells, identified constituent Replikins are useful as vaccines, and also
may be usefully targeted for diagnostic purposes. For example, blood collected for
transfusions may be screened for contamination of organisms, such as HIV, by
screening for the presence of Replikins shown to be specific for the contamination

20 organism. Also, screening for Replikin structures specific for a particular
pathological organism leads to diagnostic detection of the organism in body-tissﬁe

or in the environment.

REPLIKIN STIMULATION OF GROWTH

25 [0212] In another embodiment of the invention, Replikin structures are used to
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that include anti sense RNA and DNA nol ecul es and ri bozynmes that function to
inhibit the translation of Replikin- or recognin-containing nRNA. Both

anti sense RNA and DNA nol ecul es and ri bozynes nay be prepared by any

met hod knowmn in the art. The anti sense nol ecul es can be incorporated into
a wde variety of 10 vectors for delivery to a subject. The_skilled
practiti oner™d&fFe %’iﬂ’ﬁ?/at’(?étl'%t?ﬁf fllsy Hisueqarargansy Pemsthog i avpidabje toa) t hough
generally i.v. or i.m delivery is routine. The dosage amount is also
readi | y ascdnpergaseapplicatiororaosbyrhe additivmed spegifie Replikid stwdtinse figeothencl ei ¢ aci d
nol ecul es are those that are 15 conplenmentary to a Replikin sequence

cont ai ned i roels,nighifs enogghnthat i Grdesitedipl replicate hodel risidBatogetheswiteby pept i de,
wherein the Replikin sequence conprises from7 to about 50 am no acids

i ncl udi ng ( Wyitdut hﬁﬁgﬁﬁé?@ﬁhhﬂlﬁé RecellGfiigidn ﬁ&&%g@ﬂf& sdi@cdIfNids§ed dues from
‘a second lysine residue; (2) at |east one histidine residue; and (3) at

| east 6% | ysj [ I are. anti.sense.nuclei g. acid 20

nol ecul gs thdel{{a) ?%#g?%%#%ﬁ ent%(ggag? §f][%§ﬁéat"l§gﬁflfi meﬁ‘ﬂpi"‘aéaﬁé’bfﬁ"‘%%‘?é’%é@ *ng strand
of the gene, or to the ncodi,ng the influenza virus hemaggl utinin
protein, Mef%?wmal%é’yggﬁ%ﬁ@emﬁﬂ&% by mpdpfying oy gnsterEggigEient ary to a
nucl eoti de sequence encoding a Replikin that has been denonstrated to be
conserved o\e&eoding &riosdssopiatediwithpprotain poergyme bavingageplisation fmdiiar whi ch
are present in a strain of influenza 25 virus shown to have an increase in
concent r at i an thef orBapém hetithsat ektadrieReplikinRgqkiuké.n 107 concentration in ot her
i nfluenza virus strains. The increase in Replikin concentration preferably
occurs over a period of at |east six nonths, preferably about one year,
nost preferably about two or three years or nore. 5 [0210] Simlarly,

antisenge n Yyeh 133'];[11 ?{f)&tgew ot & éﬁ%&lg@rﬁﬁ% Q%F%s%li‘é'n%steﬁ to [HR¥sd Nose that

are conpl enent a encodi ng bdc

the replication of organisms. The present invention demonstrates that in influenza
virus, for example, increased replication associated with epidemics is associated
with increased concentration of Replikins. The increase is due to 1) the
reappearance of particular Replikin structures, which were present in previous

15 years, but which then disappeared for one or more years; and/or 2) by the
appearance of new Replikin compositions, In addition, in malaria Replikins,

repetition of the same Replikin in a single protein occurs.

[0214] Thus, the present invention provides methods and compositions for

20 increasing the replication of organisms. Similarly, in the manner that Replikins of
different organisms can be targeted to inhibit replication of any organism,
Replikins can be used to increase the replication of any organism. For example,
production of rice, maize, and wheat crops, which are critical to feeding large

‘populations in the world, can be improved, for example, by increasing the
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conprising a Replikin sequence of from7 to about 50 am no acids including
(1) at least one lysine residue located six to ten residues froma second

| ysine residue; (2) at |east one histidine residue; and (3) at |east. 6%

| ysine residues. More 10 preferred are anti sense nucl eic acid nol ecul es

that are conplenent.ary tq th di strand Qf the gene or to the nMRNA
encodi ng a | 8{:%1%5‘?&8’? Y@H@)ﬁba@@ﬁﬁ%s?%omwérwh?ﬁ FRHREUCHSE 1] For
organi sms such_as_di atom pl ankton, foot and nouth di sease virus, 15 tonato
| eaf curl geiaiioficeus, hepatitis B and C, HI'V, influenza virus and

mal i gnant cells, identified constituent Replikins are useful as vacci nes,
and also nmay be usefully targeted for diagnostic purposes. For exanple,

bl ood col |l ected for transfusions may be screened for contam nation of
organi sns, S0eis1a%s il Manmpl, ibhE ERPEIGREdiR 8 REL SRS Rb1aRRAMdnki NS shown
to be specific for the contam nation 20 organism Al so, screening for
Replikig stry S0 b orl 8 10 ToRAN 6 i AL KR LARY o ! c2dls
to di agnostic detection of "t he organismin odye t1ssue rn e

envi ronnent . Rgﬁf_l KIN STI MULATI O{.\l OF GROWMH 25 [0212] In another enbodi ment
of the i nverdPf A 2B acld sqqunce o eaolgne ysed to 108 increase the
replication rate of cells, tissues or organs. A nethod is available to

i ncrease repl i c&pdyihatempeshiSEQHD N@df3%)on of specific Replikin structures
for other cells, tissues or organs that it is desired to replicate nore
rapi dly, toget héifpdwihatk (SEQ WD NDW39xppropriate stinmulae to cell division
know in the art for said cells, tissues 5 or organs to increase the rate of
replication and ketyekehwkT(SES) IMMOR649conpl i shed, for exanple, by nethods
known in the art, by nodifying or transform ng a gene encoding for or

associ gped Wi t h RipRiGnPsqERA¥EaNAVE REEGMH RV i@ | on function

katihkqndfk (SEQ ID NO. 642)
happtpitprpvverrgkatihkgndfk (SEQ ID NO.643)
kﬁpsssfdtkttttnagapvwndnealfv gprgpilledyhliekvah (SEQ ID NO. 644)
kfrpsssfdtkttttnagapvwndnealtvgprgpilledyn (SEQ ID NO. 645)
15
| [0216] Thus, by using recombinant gene cloning techniques well known in the art,
the concentration of Replikin structures in an organism, such as a food crop plant,
can be increased, which will promote increased replication of the organism. For
example, inserting additional Replikin sequences like the Replikins identified
20 above into the Oryza sativa catalase gene by methods well know in the art will

promotethis organism’s replication.

[0217] Similarly, in the NBS-LRR protein of Oryza sativa (japonica cultivar
group), the following Replikins were found:

25 kvkahfgkh (SEQ ID NO. 647)
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in the organismw th at | east one Replikin structure. 10 [0213] In another
aspect of the invention, Replikin structures are used to increase the
replication of organisns. The present invention denonstrates that in
influenza virus, for exanple, increased replication associated with
epidemcs is associated w th increased concentration of Replikins. The

i ncrease i s due Wgﬂﬁﬁk{wmﬂfﬂ%&nce of particular Replikin structures,
whi ch were present in previous 15 years, but which then di sappeared for
one or nore yearkdyeidkddlidr(SEQ BYNOné48)appear ance of new Replikin
conpositions. In addition, in malaria Replikins, repetition of the sane
Replikin in a sihngiqefafsavytd (SBOXIUNS. 650214] Thus, the present invention
provi des net hods and conpositions for 20 increasing the replication of
organi sms. Siml ' : ﬂ@g‘; viRgRdiki i or gani sms
can be targeted ht%g‘kr?qn |Sgtiqq[m§£g?i atﬂé}ﬁgf an;(/ilhgjrl%lg‘ﬁl?{ssr%@ Rfe\g'iggii)ns can be
used to dncrease the. replicat] f.. an i r exanple, production
of ri ce,5 mai ze, ! SPE‘?‘B‘JBE{P‘dﬁPH‘@% a@g@;ﬁﬁ ﬁﬁcg%:ﬁto feeding | arge

popul ations in the world, can be ipproved, for exanple, by increasing the
109 concentr at i TRESHONYSFYEBS Wﬂ@h&ﬁﬂ)@@ﬁ-ﬁé—”bci d residues) of any
particular strain of rice. [0215] As an exanple, in the Oryza sativa strain
of rice, catal addigssiatkayegapdaiskid (PRRIDUING. 6¥Bds was observed to contain
the followng different Replikins within the 491 am no acid sequence of

t he protein: kfpdvihafkpnprsh (SEQ ID NO 638) kfpdvihafk (SEQ ID NO. 639)
kar yvkf hwk (SEQ | D NO. 640) 10 hpkvspel rai wnyl sgedesl| gvki anl nvk (SEQ I D NO.

641) [0218] Further, for aspartic proteinase oryzasin | precursor protein, the following

10 Replikins were found:
khgvsagik (SEQ ID NO.655)
htvfdygkmrvgfak (SEQ ID NO. 657)

hsryksggsstyqkngk (SEQ ID NO. 658)

15 {0219] Similarly, in the MADS-box protein FDRMADS3 transcription factor of
| Oryza sativa (indica cultivar-group), the following Replikins were found.:
kqeamvlkqeinllqulr}dygnraneh (SEQ ID NO. 659)
kqeinllgkglryiygnraneh (SEQ ID NO. 660)
kskegmlkaaneilqekiveqnglidvgmmvadqqngh (SEQ ID NO.661)

20 kaaneilgekiveqnglidvgmmvadqqngh (SEQ ID NO. 662)

{0220] Similarly, in LONI MAIZE (ATP-binding redox associated Hydrolase;
Serine protease; Multigene family; Mitochondrion), the following Replikins were
found:

25 kvlaahrygik (SEQ ID NO. 663)
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kati hkgndfk (SEQ I D NO. 642) happtpitprpwgrrgkati hkgndfk (SEQ I D NO. 643)
kfrpsssfdtkttttnagapvwndneal tvgprgpil |l edyhliekvah (SEQ | D NO. 644)
kfrpsssfdtkttttnagapvwndneal tvgprgpilledyn (SEQ ID NO. 645) 15 [0216] Thus,
by usi ng reconbi nant gene cl oning techni ques well known in the art, the

concentration of Repljkin str [ i_n an organism such as a food crop
pl ant, can be |%ﬁ’5&§g]&fv}e%(%ﬁ§)ﬁoéﬁ®rmt e increased replication of the
organism For exanple, inserting additional Replikin sequences like the

Repl i ki ns i dent iMkienkR (SE@INNQ.f168) t he Oryza sativa catal ase gene by
met hods well know in the art will pronmotethis organism s replication.

[0217] Sim | arl yktslegsiakhlerkfiiSlgeiidadigle(SEQID MY .866)sat i va (] aponi ca cul tivar
group), the follow ng Replikins were found: 25 kvkahfgkh (SEQ ID NO. 647)

110 kvkahfgk (S _ . d: 25 kvkanfgkh (S
hnch:‘/a?ca\?f p(k @%@W%&gﬂm%!&ﬁ Q )

e R 0 s (=0 0o 5
(%0 10 N0 ebaresiuplekiansedbiok CER T i0cise oryrhein 1
precursor protein, the follow n 10 Replikins were found: khgvsagi k (SEQ
| D NO. 655) hlqsilvaekitquegglsksq?( (SEQ ID NO. 670)

kvriskatelvdrh (SEQ ID NO. 671)

kvggsavesskqdtkngkepihwhskgvaarath (SEQ ID NO. 672)

10 kvggsavesskqdtkngkepihwh (SEQ ID NO. 673)
kvggsavesskqdtkngkepih (SEQ ID NO. 674)
kqdtkngkepihwhskgvaaralh (SEQ ID NO. 675)

kqdikngkepih (SEQ ID NO. 676)

15 [0221] Similarly, for Glyceraldehyde 3-phospate dehydrogenase A, a chloroplast
precursor, the following Replikins are found:
hrdlrraraaalnivptstgaakavslvlpnlk (SEQ ID NO. 677)
kviddqkfgiikgtmttth (SEQ ID NQ. 678)
hiqagakkvlitapgk (SEQ ID NO. 679)
20 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:

25 kvrrviskdysslkqlmtlmmdddiskhlgiiesgleeredkvwmkentik (SEQ ID NO. 681)
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ht vf dygknrvgfak (SEQ I D NO. 657) hsryksggsstygkngk (SEQ ID NO 658) 15
[0219] Simlarly, in the MADS-box protein FDRVMADS3 transcription factor of
Oryza saliva (indica cultivar-group), the follow ng Replikins were found:
kgeanvl kgei nl | gkgl ryi ygnraneh (SEQ I D NO. 659) kgeinl | gkgl ryi ygnraneh (SEQ

I D NO. 660) kske anei ki veang] i ngh (SEQ I D NO 661) 20
kaanei | geki vegngﬁﬁ%%ﬁ%@gﬁ%ﬁﬁwgﬁﬁozzm Simlarly, in LON
MAI ZE (ATP- bi ndi_ng. redox .associ at ed drol ase; Serine protease; Miltigene
famly; M tochorftdiissaleeredl PHRSEY IRENO683hs were  found: 25 kvl aahrygik
(SEQ I D NO. 663) 111 kil ki anmkhliprvliegh (SEQ I D NO. 664) klkiankh (SEQ ID
NO. 665) kt sl adullghriamkaddlaski(SEQJIAMEatB4)gh (SEQ | D NO. 666)

kal nrkfirislggvkdeadi rgh (SEQ ID NO. 667) 5 kfirislggvkdeadirgh (SEQ I D NO

668) kvrl skat elhwdniehoigkdlestaki(SERIBIMDSHESIKk (SEQ I D NO. 669)
hl gsi | vaeki t gkveggl sksgk (SEQ I D NO. 670) kvrlskatelvdrh (SEQ ID NO. 671)

mggz:zszi tgg: tﬁggﬁlﬂ\%ﬁﬁ%@f @%}@%;@6 vgggg\zl)esg(lzth kngkepih (SEQ I D
NO. 674) kqdt k%@?@qﬁ%ﬁé@‘g’ﬁﬁfﬁ(ﬂ DS%E?AS?) NO. 675)

klylksrikelilewssengmdamnilh (SEQ ID NO. 688)
hlgllglngmverlpnkvenlskirylrgykdqipnigk (SEQ ID NO. 689)
hlgllqIngmverlpnkvenlskrylrgyk (SEQ ID NO. 690)

10 hlgliglngmverlpnkvenlsk (SEQ ID NO. 691 )
hnsnklpksvgelk (SEQ ID NO. 692)
klpkvgelkh (SEQ ID NO. 693)
hlsvrvesmgkhkeiiyk (SEQ ID NO. 694)
khkeiiyk (SEQ ID NO. 695)

15 klrdilgesgkfllvldlalfkh (SEQ ID NO. 696)
hafsgaeikdqllrmkiqdtaeeiakrlgqeplaakvlgsrmerrk (SEQ ID NO. 697)
hafsgaeikdqllmk (SEQ ID NO. 698)
klqdtaeeiakrlgqclaakvlgsrmerrkdiaewkaadvwieksh (SEQ ID NO. 699)
kvlgsrmerrkdiaewkaadvwfeksh (SEQ ID NO. 700)

20 kdiaewkaadvwfeksh (SEQ ID NO. 701)
kaadvwfeksh (SEQ ID NO. 702)
hvptttslptskvigmsdrdrivkiligktitaeasstk (SEQ ID NO. 703)
kailteakqlrdllgiph (SEQ ID NO. 704)
kakaksgkgpllredessstattvmkpth (SEQ ID NO. 705)

25 ksphrgkleswirrlkeafydaedildeh (SEQ ID NO. 706)
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kgdt kngkepih (SEQ I D NO. 676) 15 [0221] Simlarly, for dyceral dehyde

3- phospat e dehydrogenase A, a chloroplast precursor, the follow ng

Repli kins are found: hrdl rraraaal ni vpt st gaakavsl vlipnlk (SEQ ID NO. 677) :
kvl ddgkfgii kgtmtth (SEQ ID NO. 678) hiqagakkvlitapgk (SEQ ID NO. 679) 20

hgr gdaspl dvi ai n 680) kqgashllk (SEQ I D NO 710)
[0222] Furt her,%egggrlg@%@r@EQNég nce-li ke protein RP1-4 (Zea mays)
found include the foll ow epli kins: 25

kvrrvl skdyssl kq|thﬁ$ 1%?%&Y%§E&ﬁ?ﬁ9$gpéer edkvwnkeni i k (SEQ I D NO. 681) 112
kvrrvl skdyssl kgl nt | nmdddi skh (SEQ I D NO. 682) hl gii esgl eer edkvwikeni i k
(SEQ | D NO. 683) ksplugk 655Q HRAWM A9k (SEQ I D NO. 684) hvanl envi gkdeal ask
(SEQ I D NO. 685) 5 kkqgyel rqgl kdl nel ggsl h (SEQ I D NO. 686)

kggyel r gl kdl nel ggsl h (SEQ I D NO. 687) klylksrlkelil ewssengnmdamilh (SEQ I D
NO. 688) - hlgllgingnverl pnkvenl skl ryl rgykdqi pnigk (SEQ I D NO 689)

hl gl | gl Bgnv ek pITkascaisculder Ipr@NdustySHQ RN i Qﬂ{&‘té@ ifllab @ élrr%nkvcnl sk
(SEO 1D NO. BoL et ;I))ksvgel)f (SEQ I'D NO 692 q‘?f‘%ﬁvgéﬁ“ﬂﬁ“‘ﬂ ID NO
693) E (SEQ ID Nos. 614-616) is conserved. This conservation of Replikin structure

provides reliable targets for stimulation of plant growth.

[0224] The close relationship of Replikins to redox enzymes is also clearly

10 indicated in this structure in wheat. Thus, this wheat ubiquitin activating enzyme
E activates ubiquitin by first adenylating with ATP its carboxy-terminal glycine
residue and, thereafter, linking this residue to the side chain of a cysteine residue

in E1 (SEQ ID NO. 614), yielding an ubiquitin-E1 thiolester and free AMP.

15 [0225] A further example of the relationship of wheat Replikins to redox enzymes
was also found in the PSABWheat Protein, Photosystem I P700 chlorophyll A
apoprotein A2 (PsaB) (PSI-B) isolated from bread Chinese spring wheat
Chloroplast Triticum aestivam. This protein functions as follows: PsaA and PsaB
bind 9700, the primary electron donor of photosystem I (PSI), as well as the

20 electron acceptors A0, Al, and FX. PSI functions as a plastocyanin/cytochrome
c6-ferredoxin oxidoreductase. Cofactor P700 is a chlorophyll A dimer, A0 is
chlorophyll A, Al is a phylloquinone and FX is a 4Fe- 48 iron-sulfur center. The
subunit A psaA/S heterodimer binds the P700 chlorophyll special pair and
subsequent electron acceptors. The PSI reaction center of higher plants and algae

25 is composed of one at least 11 subunits. This is an integral membrane protein of
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hl svrvesnmgkhkeii yk (SEQ I D NO. 694) Kkhkeiiyk (SEQ ID NO. 695) 15
kl ydi | gesgkfllvidlalfkh (SEQ ID NO 696)

haf sgaei kdgl | r nkl gdt aeei akr| ggcpl aakvl gsrncrrk (SEQ I D NO. 697)
haf sgaei kdgl I rmk (SEQ I D NO. 698)

kl gdt aeei akr | aakvl gsr.ncr.r kdi aewkagdvwteksh (SEQ I D NO, 69 oy

kvl gsrmerr kd{hggfm%{&aﬁﬁéﬂgf’l‘ég’é@%l" eN%ge%Wgzmnkﬂﬂ%&ém%Wg@hh( SEQ I D

NO 701) kaadvw eksh &SEQ | D .NO.. 702) . .

hvpt t t sl pt skg asertiisal; irmge) thisigrifieanss of ‘I SEReplikingiructos) Next to

kai | teakgl rdl 1 gl ph (SEQ ID NO, 704) kakaksgkgpllredessstattvnkpfh (SEQ ID
NO. 705) 25 kapimayReplskihs, thekewhyad Reglikide and Sle6d Rdplikins arOfip niokB

ksphrgklesw rrlk (SEQ ID NO 707) hrgkleswirrik (SEQ ID NO. 708) ksphrgk

(SEQ ID NO. piitive evORasharfsilgicaions S thelfpoitantslof the R 1iRAPthisiuRe ton Wheat
ubiquitin activating enzyne E (SEQ ID Nos. 614-616) i's conserved. This
conservation,

- Ui ki . ol
stinmulation g? fl(f)| anta'ng?%ﬁfﬁﬁg%gfe%g%%ﬂ%@é&gg gﬂugrl])éﬂ? geq%tf"“%ﬂgb ikins to

d i. I l. 0 i.ndicated in thi t t i n.wheat .
Thus, o vireice GrnenRleRs b Koalihy BHE msneer st o QOUBINGL | 1 by
first adenylating with ATP its carboxy-term nal glycine residue and,

thereafter, PieANSmywithiregardtq wplicatigns he si de chain of a cysteine residue
in EIl (SEQ1D NO 614), yielding an ubiquitin-El thiolester and free ANT.

{0226] Further examples of Replikins were found in the PSAB Wheat protein,

10 which is critical fox wheat growth. These include:
hlgpkwkpslswiknaesrinhh (SEQ ID NO.617)
hlgpkwkpslswik (SEQ ID NO. 618)
kwkpslswiknaesrlnhh (SEQ ID NO. 619)
kwkpslswfknaesrinh (SEQ ID NO. 620)

15 kpsiswfknaesrinhh (SEQ ID NO. 621)
kpslswiknaesrinh (SEQ ID NO. 622)
‘hhaialglhtttlilvkgaldargsklmpdkk (SEQ ID NO. 623)
haialglhtttlilvkgaldargsklmpdkk (SEQ ID NQ. 624)
hhaialglhtttlilvkgaldargsk (SEQ ID NO. 625)

20 haialglhtttlilvkgaldargsk (SEQ ID NO. 626)
htttlilvkgaldargsklmpdkk (SEQ ID NO.627)
htttlilvkgaldargskimpdk (SEQ ID NO. 628)

htttlilvkgaldargsk (SEQ ID NO. 629)

115




15 [0225] A further exanple of the relationship of wheat Replikins to redox
enzynes was also found in the PSABWeat Protein, Photosystem | P700

chl orophyll A apoprotein A2 (PsaB) (PSI-B) isolated frombread Chi nese
spring wheat Chloroplast Triticum aestivum This protein functions as

follows: Ps RsaB bin 0, .the prinar ectron _donor, of

phot osyst er %F%MeégyﬁmeﬂP%Q@efﬂﬁ%ﬁa @%ﬁﬁ&?@i‘gﬁ{%ﬁ@oﬁﬁ Al , and FX
PSI functions as, a plast.oc in/cytochrone c6-ferredoxi n oxi doreduct ase.
Cof act or P70Roygen ﬁﬂﬁl@%"p@ﬁﬁh %h%sfxstemd 3790 chlorephyPidyanoprotein A4l,j s a

phyl I oqui none and FX is a 4Fe- 4S iron-sulfur center. The subunit A psaA/'S
het er odi ner tehideludéte P700 chl orophyl | special pair and subsequent

el ectron acceptors. The PSI reaction center of higher plants and al gae 25
is conposed of dihblaidilflighaiyrinwigighgiidiledtiep i hki(SEQTDINOEEB! nmenbr ane
protein of 114 the Chloroplast thylakoid ne g;ﬂairge.QThe 4Fe- 4S

i ron-sulsfur"” centlﬁqdiaiifﬁamﬁﬁm}%h umifggﬂ{%ggggé@égsggggnl?gg&f)he si gni ficance

of "h' in Replikin structdure. t to I ns,” these wheat
Repl i kins and pl . A-MW' '@ 1.he nost I fiVve e utionary
illustrations ofhwﬁlgﬁ?*ﬂo ar%gg@féll%ﬁgl(ﬂgﬁﬂ% ‘Jﬁ%]ghgpuﬁht o 5 replication
and the energy source needed, faqr replication. This basic relationship
carries throughi'é‘?%ﬁ’é’v,gl Eﬂffgieﬂgﬁgpﬁﬁﬂ%,(sggowpa‘ﬁ?@ancer cells, and
apparently all organisnms wth regard to replication. [0226] Further
exanpl es of ReplhgiidileahkepB2qU(SEQIDNO. 63B Wheat protein, 10 which is
critical fox wheat growth. These include: hlgpkwkpsl swfknaesrl nhh (SEQ I D
NO. 617)  hl gpkwiydileshiplft¢fshl (SEQND. NO1&)5) kwkpsl swf knaesr| nhh (SEQ | D NO.
619) kwkpsl swfknaesrlnh (SEQ I D NO. 620)

10 hkgpfigqghk (SEQ ID NO. 636)

ko

kgpftgqghk (SEQ ID NO. 637)

COMPUTER SOFTWARE FOR IDENTIFYING REPLIKINS
[0228] The present invention also provides methods for identifying Replikin
15 sequences in an amino acid or nucleic acid sequence. Visual scanning of over four
thousand sequences was performed in developing the present 3-point-recognition
methods. However, data banks comprising nucleotide and/or amino acid
sequences can also be scanned by computer for the presence of sequences meeting

the 3 point recognition requirements.

20
[0229] According to another embodiment of the invention, three-point recognition
methods described herein may be performed by a computer. Figure 6 is a block
diagram of a computer available for use with the foregoing embodiments of the
present invention. The computer may include a processor, an input/output device
25 and a memory storing executable program instructions representing the 3-point-
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15 kpsl swf knaesrl nhh (SEQ I D NO. 621) kpsl swfknaesrlnh (SEQ ID NO. 622)
hhai al gl htttlil vkgal dar gskl npdkk (SEQ I D NO 623)

hai al gl htttlil vkgal dargskl npdkk (SEQ I D NO. 624) _

hhai al gl htttlilvkgal dargsk (SEQ I D NO. 625) 20 haialglhtttlilvkgal dargsk

SEQ I D NO. 626)..htttlil vkagal dargskl kk(SEQIDNQGZ;Gé,,
Iu t'?l i | vkgaIrg%‘I%‘étIé’I“ﬁB?}il"‘Isé’E 9 %’f .m%%gommem iTihg A4 P IGEted | D NO
629) 115 [0227] A further exanple of the relationship of wheat Replikins to
redox is pr¥AHcABeMaTY: matﬂsmwmn@wwm@mm Wiel statiopepadry A
apoprotein Al, that include: hhhlaiailfliaghnmyrtnwgi ghgl kdi | eahkgpftggghk
(SEQ | D NO. ®8@sntiogalhhinay bé & fdad @ghyrmemono(“BOMRGirbdddkaps trggetk, ¢rSEQ | D

NO. 631) hlaiailfliaghnyrtnwgi ghgl kdi | eahkgpftggghk (SEQ I D NO 632)

hnyr t nwgi ghginketichtsahbogpticaldsiblagt ae@iunk e vEIZR): nighded icharinkepdl k (SEQ
I gyNO W%S?I) ginhdi I eahkgdgtgqghkg( SEQ I D NO. v635) 10 h gpf I gqghksr(s Q I D NO

636) kgpft JoﬁE N @ﬁﬁ%ﬂ' Y NG
REPLI KiI %S ?%%2%? T g: clS%%esenotr?i%nvent on 15&(@931} Eig%gé?%%cﬁggg&ﬁoépil
i dentifyin likin 15. uences i n an amno acid or nucleic. aci
sequencg. gﬁpgﬁ%ﬁsoggaﬂﬁvﬁﬁgpe E!Vﬁfogh © IPRSEROL Y2 SR e performed in
devel opi ng the present 3-point-recognition ) ) )
mrcm?. %ﬁe non-volatile memory may be an electrical, magnetic or optical storage

medium.

10 [0230] From a proteomic point of view the construction of a “3-point recognition”
template based on the new glioma peptide sequence led directly to identification of
a biology-wide class of proteins having related structures and functions. The
operation of the 3-point-recognition method resembles identification by the use of
a “keyword”’search; but instead of using the exact spelling of the keyword

15 “kagvaflbkk” (SEQ ID NO.: 1) as in a typical sequence homology search, or in the
nucleotide specification of an amino acid, an abstraction of the keyword delimited
by the “3-point-recognition” parameters is used. This delimited abstraction,
although derived from a single relatively short amino acid sequence leads to
identification of a class of proteins with structures that are defined by the same

20 specifications. That particular functions, in this case transformation and
replication, in addition to structures, turn out also to be shared by members of the
exposed class suggests that these structures and functions are related. Thus, from
this newly identified short peptide sequence, a molecular recognition ‘language’
has been formulated, which previously has not been described. Further, the

25 sharing of immunological specificity by diverse members of the class, as here

117




nmet hods. However, data banks conprising nucl eotide and/or am no acid
sequences can al so be scanned by conputer for the presence of sequences
neeting  the 3 point recognition requirenents. 20 [0229] According to
anot her enbodi nent of the invention, three-point recognition nethods
descri bed hegein nmay.he nerforned a conputer. Fjgure 6 is a block

di agr am of aaeg% i .“e:p?%{\}g? F%Fretﬁ?p& ftfsﬁlgﬁnﬁﬁh?@h% cﬁhg@@dhﬁﬁp@%fﬁi nments of
the present inpvention. The conputer may include a processor, an

i nput / out put Heflics reseenize RapHanshy meansiaf agiraiias cenaghition fanggagem i nstruct i ons
representing the 3-point 116 recognition methods of the foregoing

enbodi nents. The nenory may include a static nenory, volatile nenory
and/or a nonvolatile nenory. The static menory conventionally may be a

read only menory QTHIGMUSES OF THRITHRER FOWERECOGNITION MESHOD cal or
optical storage nmedium The volatile nmenory conventionally may 5 be a

random accesgnBIPSied “Fhith re@@?ﬁﬁ@iﬁ iv8 Pt&é&ﬁﬁ%%ﬁaﬁpﬁ&ﬁ@@aw thin the

processor or provided externalTy fromthe processor as“a Separate

i nt egr at ed | LGUIT . -vol.ati,J e menory.. be an.el ectrical, magnetic
or optical s Acl)—g“%géertd%gg?ﬁ%%ﬁls’ fﬁmﬁ&f%?r rﬁ?@yrﬂigg%’ﬁtcff’%‘?ﬁwtbowuﬁf &Hf vi ew t he
construction of a ge poi at recognition" tenplate based on the new glioma
pepti de sequ¥ftidPoPugesHm E‘ﬁé’ prauide prsfelinfosmatien concamsigogleni de cl ass of
proteins havi ng.rel ated structures and functions. The operation of the

3- poi nt - r ecobfRfeinsehasaes: Huwther theriBhpointt theagnifipn’a miethvddy applabls do other a
"keyword"search; but instead of using the exact spelling of the keyword 15
"kagvaf | hkk"re¢aiEins, brN@amplb)to die TOLE ‘inygt trbogitiptesfitpopolyedaclstidesof ch, or
in the

10 organisms, The three point recognition method may also be modified to identify

other useful compounds of covalently linked organic molecules, including other
covalently linked amino acids, nucleotides, carbohydrates, lipids or combinations
thereof. In this embodiment of the invention a sequence is screened for
subsequences containing three or more desired structural characteristics. In the

15 case of screening compounds composed of covalently linked amino acids, lipids or
carbohydrates the subsequence of 7 to about 50 covalently linked units should
-contain (1) at least one first amino acid, carbohydrate or lipid residue located
seven to ten residues from a second of the first amino acid, carbohydrate or lipid
residue; (2) encoding at least one second amino acid, lipid or carbohydrate residue;

20 and (3} at least 6% of the first amino acid, carbohydrate or lipid residue. In the
case of screening nucleotide sequences, the subsequence of about 21 to about 150
nucleotides should contain (1) at least one codon encoding a first amino acid
located within eighteen to thirty nucleotides from a second codon encoding the
first amino acid residue; (2) at least one second amino acid residue; and (3)

25 -encodes at least 6% of said first amino acid residue. -
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nucl eoti de specification of an am no acid, an abstraction of the keyword
delimted by the "3-point-recognition" paraneters is used. This delimted
abstraction, although 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 als e shared rs of the  exposed class suggest s t hat
t hese str uct@?é& %’{8“4 Wﬁﬁ?q"iﬁ‘ﬁ%m&?g‘ed’é‘?s&ﬂ@évem?G@e peohicalihilly tFPg
identified short peptide s\elguence a nol ecul ar recognition "I anguage has
been f or nul sansdieserfticd eysine \ilowevey, ihwill brodppoedateditatmpdifidatidhsabdier, the 25

sharing of inmunol ogical specificity by diverse nenbers of the class, as

here 117 denariationy &ftthé presdnnvemtivitire Begnipgakdtd byIh@ @R e $edchiabs Edcel | s and
their product antibodies recognize RepliKins by means of a simlar

recogni sl on amg {hhd Belp &@ﬁcﬁiﬁs%ﬁt&@aﬂ% shlfRnd/ETHOD 5

[ 0231] Si nce "3-point-recogni tion" is a proteomc ht specifies a

particul ar ﬁﬁe@écoﬁ%gfﬁl' ﬂ‘gﬁ"ﬁf‘?ﬂang three or nore di ffer ent recognition

poi nts for rdes rly should provide useful information
concerning other proteins classes. Further, the "3-point- recognition"

met hod is applicable to other recognins, for exanple to the TOLL "innate'
recognition o Blﬁglyssacharides of 10 organisns. The three point
recognition y also be nodified to identify other useful conpounds
of covalently |inked organic nol ecul es, including other covalently |inked
am no aci ds, HROEBSS BOR EXTRACTIONAISGLATIQN ANDr conbi nations thereof.
In this enbodi ment of the invention a sequence is screened for subsequences

cont ai nipng t hMBENTIFICA EIOK OFRRlikinSUSKDBIHE U¥H OF BeIAIgkiesTo! N the 15 case
of screeni ng conpounds conposed of covalently |linked amno acids, l|ipids or

TARGET, LABEL OR DESTROY REPLIKIN-CONTAINING ORGANISMS

a) Algae

15 [0233] The following algae were collected from Bermuda water sifes and either
extracted on the same day or frozen at -20 degrees C and extracted the next day.
The algae were homogenized in a cold room (at 0 to 5 degrees C) in T gram
aliquots in neutral buffer, for example 100 cc. of 0.005M phosphate buffer
solution, pH 7 (“phosphate buffer”) for 15 minutes in-a Waring blender,

20 centrifuged at 3000 rpm, and the supernatant concentrated by perevaporation and
dialyzed against phosphate buffer in the cold to produce a volume of
approximately 15 ml. The volume of this extract solution was noted and an
aliquot taken for protein analysis, and the remainder was fractionated to obtain the
protein fraction having a pK range between 1 and 4.

25
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car bohydrates the subsequence of 7 to about 50 covalently linked units
should contain (1) at |east one first am no acid, carbohydrate or lipid
residue | ocated seven to ten residues froma second of the first am no
acid, carbohydrate or lipid residue; (2) encoding at |east one second

am no acid, [oBufTRE &%@M&ﬁ&f@f#@g!{)@@g s‘%g‘d@‘%‘d‘ﬁoﬁﬁgb Fg@sk. 6% of the

first am no aci d, carbohydrate or case of screening

nucl eoti de s t he sub u e of out 21 to ahput nucl eoti des
shoul d cont aiﬁﬁg%%a%gfd\uéoi’élflﬁ&;@%@g%gﬂ ﬁécrﬁf’g‘gf"i‘?ﬁlé‘*qgf@f Eﬁﬂi‘ ﬂbﬁgﬁ‘d | ocat ed
w thin eight egr to é irt ncgcl eqtides froma second codon encoding the
first am no SEHUPseASPURFED) poiymy 2. 9xd 4 romy whichehas hgemequilibraied swithesi due; and
(3) 25 encodes at |east 6% of said first am no acid residue. 118 [0232]
Several enbofli0feMt shesphatp duffere Stepwisershdimgisolventrchasgm aid madd wigh thel ust r at ed
and described herein. However, it will be appreciated that nodifications
and vari ati torilbwaihg $ddgtignsesent i nvention are enconpassed by the above
teachings and 5 within the purview of the appended cl ainms w thout departing

EXTRACTI O\ 1 SO SR LD 46 B G R Boec Rt et B o
REPLI KINS TO TARGET, 4. Bl B éﬁ?ﬁ%ﬁ@%ﬁb KI' N- CONTAI NI NG ORGANI SMS a)

Al gae 15 [0233] The foll'ow ng 1 ected from Bernuda water sites

and either extracted on_the y or frozen at -20 degrees C and
extracted the ne% “tbod&f' 8'1525'm@gﬁ%rﬁw%ﬁ%%ﬁ%@ld%d&“ gl wateBom (at 0 to
5 degrees C) in 1 gram aliquots in neutral buffer, for exanple 100 cc. of
0. 005M phosphat eSHufigne} - 17.1 g. of NaH2P04 is dissolved in 2480 ml of distilled water

10 (0.05 molar, pH 4.7);
Solution 4 - 59.65 g. of NaH2P04 is dissolved in 2470 ml distilied water
(0.175 molar);
Solution 5 - 101.6 g. of NaH2P04 is dissolved in 2455 mi distilled water
(pH 4.3);
15 Solution 6 - 340.2 g. of NaH2P04 is dissolved in 2465 of distilled water
(1.0 molar, pX-i 4.1);
 Solution 7 - 283.63 g. of 80% phosphoric acid (H3P04) is made up in 2460

ml of distilled water (1.0 molar, pH 1.0).

20 ‘ [0235] The extract solution, in 6 to 10 ml volume, is passed onto the column and
overlayed with Solution 1, and a reservoir of 300 ml of Solution 1 is attached and
allowed to drip by gravity onto the column. Three ml aliquots of eluant are
collected and analyzed for protein content at OD 280 until all of the protein to be
removed with Solution 1 has been removed from the column. Solution 2 is then

25 applied to the column, followed in succession by Solutions 3, 4, 5, 6 aid 7 until all
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solution, pH 7 ("phosphate buffer”) for 15 mnutes in a Waring bl ender, 20
centrifuged at 3000 rpm and the supernatant concentrated by perevaporation
and dialyzed agai nst phosphate buffer in the cold to.produce a vol une of
approximately 15 m . The vol une of this extract solution was noted and an

al i quot take S th i-nder wa ratlonatedto
obt g.l n the gf;ﬁoltgér&é rac a%af/eblr?amgwp e%h%‘gnﬁ%‘ﬂﬁété‘ﬁoﬁe% € 25 119

[ 0234] The pr ferrg.?P nEljfﬁegrof fract onation is chrorratography as follows:
The extract g PR SA® PUREF SOom %‘H&t&% Pt CORbined) dabyaeshaguustRliprelate C) on a

DEAF cellulose (Cellex-D) colum 2.5x 11.0 cm which has been equili brated

with 0. 005MMissthe arateipgonient degraminid s beth dialysand and dialyzeteaangdwotiar e nade
with the 5 following solutions: Solution 1- 4.04 g. NaH2PO4 and 0. 5¢g

NaH2P04 ar e stiabgol bydel electiphoresiesOat or tekdnkds eﬂpegﬂfﬁebr pteRSf nol ar, pH 7);
Solution 2 - 8.57 g. NaH2P0O4 is dissolved in 2,48 of distilled water;

Sol uti oy 3 - mblecdlafl hmwaapm Ak A i led water
10 (0.05 m)lr(?r ecpH ‘Zve]%t Sol ut i gn@ﬂﬁmm&dﬂga%%ﬁg%jmslogj@lhzsol ved in

2470 nml di &l I . of 2PO4
d|4;sol vedI ;Stn éﬂ455 ‘#?éﬁélé glﬁggF&%lé%%%qéaFﬁ?ﬁ%ﬁofgm oq;lﬂ%?pglﬁ ? SZ%HZPQ IofS
NaH2P04 is dj sgger%? in 2465 of distilled (1.0 nolar, pX:i 4.1);

Solution 7 -P% apasym %spﬁﬁ'élﬁﬂ’ﬁrvl‘egmgga% }{Wﬂmasm%@‘%lﬂ?sl n 2460

capitatus, after extraction and treatment as above, all demonstrated in Solution 7
| eluates sharp peptide bands in this moleculﬁr weight region with no contaminants.
10 These Solution 7 proteins or their eluted bands are hydrolyzed, and the ainino acid
composition determined. The peptides so obtained, which have a lysine
composition of 6% or greater are Replikin precursors. These Replikin peptide
precursors are then determined for amino acid sequence and the Replikins are
determined by hydrolysis and mass spectrometry as detailed in U.S. patent
15 6,242,578 B1. Those which fulfill the criteria defined by the * 3-point-
recognition” method are identified as Replikins. This procedure can also

be applied to obtain yeast, bacterial and any plant Replikins.

b) Virus
20 [0236] Using the same extraction and column chromatography separatioﬁ methods

as above in a) for algae, Replikens in virus-infected cells are isolated and

identified.
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m of distilled water (1.0 nolar, pH 1.0). 20 [0235] The extract solution,
in 6 to 10 mM volune, is passed onto the colum and overlayed with
Solution 1, and a reservoir of 300 m of Solution | is attached and
allowed to drip by gravity onto the colum. Three m aliquots of eluant are

col l'ected an nal yzed .for pratein content at OD 280 until all of the
protein to b‘gla'Bﬂ%?fz@‘Wvlvl‘?"@gl‘ﬂt‘?‘té'ﬂ%fs%“ﬂé%n removed from the col um.

Solution 2 is then 25 applied to the columm, followed in succession by
Sol utions 3,[0237EUsisg Hiearpe ghiradtiog|and eolgmafchramantpgrephyl sspavatiohmetings be
removed with each Solution is renoved fromthe colum. The eluates from
Sol uti on 7 aaseaboweri a)dok algieaRyplddnsinaimnst cabl asnibslhed ahdiideatified, HEorpr ot ei n
content determ ned of both dialysand and dial yzate, and both analyzed by

gel electro i, RepliKia paécutsons dfatdcpin R61R{el $RnP naRiRing biiPhunrg 0! ecul ar
wei ght between 3,000 and 25,000 Daltons are obtained In Solution /7. For

exanpl e st he £ Hon bﬁ!”?%i t . o)

prolifera, Safg%?ggﬁgiﬁg{)gﬁgmgg%?erpa ver1 |c|ﬁ“§‘f°§f&’@%’ﬂlﬁlﬁe a tﬁgﬁeg and
Penicill os itatus, after extracti.on and tre t as above,, all

denonst r at edleli%ﬁ;l 7%?&@?"3’*@‘“‘31’%&1@& Lpsup ﬁ‘q‘g@& @3@455 iﬁ&g’?‘Pﬂlat"ﬁﬁ%mﬂDI ecul ar
wei ght region wth no contam nants. 10 These_Solution 7 proteins or their
el ut ed bandstisiPecH{ie eachireated a5 abavedn ghyiglded Replikin prasursors with bsingr ni ned.
The peptides so obtained, which have a |ysine conposition of 6% or greater

are Repl i ki reqntent of 8.4 6.7Vh ésB/oRad! 6. Kiomespegitvictie Hyatrelysis and sass e t hen
determ ned for am no acid sequence and the Replikins are determ ned by

hydrol ysi s aspdctimastrseRALIveoTIOB ¥s dschedddh Bramblk 10 $S. gaugsys 81 _
6, 242,578131. Those which fulfill the criteria defined by the" 3-point-

recooni ol ot pbidaathfing eRlschictl AkaCRBhHIATR wl it REBM e can al <o

be applied to obtain yeast, teri any pl ant ns.

EXAMPLE 2:

[0238] As an example of diagnostic use of Replikins: Aglyco 10B or the 16-mer
15 Repliken may be used as antigen to capture and quantify the amount of its

corresponding antibody present in serum for diagnostic purposes are as shown in

Figures 2,3,4 and 7 of U.S. 6,242,578 B1.

{0239] As an example of the production of agents to attach to Replikins for
20 labeling, nutritional or destructive purposes: Injection of the 16-mer Replikin into
rabbits to produce the specific antibody to the 16-mer Replikin is shéwn in

Example 6 and Figures 9A and 9B of U.S. 6,242,578 B1.
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b) Virus 20 [0236] Using the same extraction and col um chronmat ography
separation nethods as above in a) for algae, Replikens in virus-infected
cells are isolated and identified. ¢c) Tunor cells in vivo and in vitro
tissue culture [0237] Using the sane extraction and col utm chronat ogr aphy

separation as_above.ln a or al 1 RER. iki in unor cells are
i sol ated and*l g%‘??ﬁ%@ﬁ%&{hg%ﬁ% a@“ﬁé‘gﬁﬁﬁ“&% %f Astrocytin

i solated from jgnant brain_t r 5 Malignin (Aglyco 1CB) i solated from
gl i obl ast oma®®t SG@%@&WWR@Q{@‘MW%SEWI 1vegHs wiaghean(aie B¥ti noma cel | s
in tissue culture, and P3J Lynphoma cells in tissue culture each treated
as above in B?Plslﬂ@iscﬁdeR@plfil&JmSpm@cﬁmsml@6metS 6y2#25568 Blont ent of 9. 1%
6.7% 6.7% and 6.5% respectively. Hydrolysis and mass spectronetry of
Aglyco |1 OB as described in Exanple 10 U S. 6,242,578 131 10 produced the
am no aci d sequence, ykagvaflhkkndiide the 16-nmer Replikin. EXAVPLE 2:

[ 0238] As _anieusyhk 6 SlanflIiéonHE LiCo m@ftoﬁif%%g ﬁhnégf%qge ¢P13 or the

16-mer 15 Repl en may be used as a tigen ure and quantify the

o smscs o BRSNS ERE L AR ST 00
an exanpl he productign of to attach to Repl i kins for 20

Iabel ing, ﬁnﬁoé?pgﬂlf&lsé O‘H%E’c 'ﬁﬂﬁelﬁfzﬁﬁ r%gﬁ%é 8 Bhj ection of the 16-ner

Repl i ki n |nto rabbits to produce the specific antibody to the 16-ner

Replikin is shown in Exanple 6 and Figures 9A and 9B of U. S. 6,242,578 B1.

122 [0240] As an exanple of the use of agents to | abel Replikins: The use
of EXAMPLE 3

10

[0242] Analysis of sequence data of isolates of influenza virus hemagglutinin
protein or neuraminidase protein for the presence and concentration of Replikins is
carried out by visual scanning of sequences or through use of a computer program
based on the 3-point recognition system described herein. Isolates of influenza

15 virus are obtained and the amino acid sequence of the influenza hemagglutinin
and/or neuraminidase protein is obtained by any art known methoed, such as by
sequencing the hemagglutinin or neuraminidase gene and deriving the protein
sequence therefrom. Sequences are scanned for the presence of new Replikins,
conservation of Replikins over time and concentration of Replikins in each isolate.

20 Comparison of the Replikin sequences and concentrations to the amino acid
sequences obtained from isolates at an earlier time, such as about six months to
about three years earlier, provides data that are used to predict the emergence of
strains that are most likely to be the cause of influenza in upcoming flu seasons,
and that form the basis for seasonal influenza peptide vaccines or lnucleic acid

25 based vaccines. Observation of an increase in concentration, particularly a
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antibodies to the 16-nmer Replikin to | abel specific cells which contain
this Replikinis shown in Figure 5 and Exanple 6 of U S. 6,242,578 Bl. 5
[ 0241] As an exanple of the use of agents to destroy Replikins: The use of
antibodies to the 16-mer Replikin to inhibit or destroy specific cells

whi ch cont ai [ hnj i.kin.l 0 i R, Fiqure.6 of .U S. 242..578 B |.
EXAVPLE 3 10%%‘%‘%?“%%% f;‘/‘g"g"éé‘?'a@%‘q%%’g‘ 82 giveng ?’&t"Sénfg“fen%‘Pf‘ﬁenza

vi rus henmagglutini.n rotei.n or neuram ni dase protein for the presence and
concentratio rgfpeﬁgcbpf@ao,%mgmn@grtp@ t Siree BRATS,PITRNe 158 BIFHSHY ¥f sequences
or through use of a conputer program based on the 3-point recognition
syst em descr¢Begenreadithe strajppse bikelyraysafof ifheazaldpidanrio or pandemit mithed and
the ami no acid sequence of the influenza henmagglutinin and/or

neur am ni dasftpeotein i s obtai ned by any art known net hod, such as by
sequenci ng the hemaggl uti ni n or neuram ni dase gene and deriving the protein
sequenceg therefrom Sequences are scanned for the presence of new

Repli ki ns, conservation of Replikins over time and concentration of

ikins, vation of s over tim and cor |
Concent r at | N2 LY PRae Shctineébr SRE b sl vlfen Tiled o) B RRRURREES 2 e

earlier tinme, such.as about, six.nmonths to bout three years ear]ier,
provi des datSPSPHSE s SHELEing STain A eeperaicd. 2\%&‘8& sppin igidentified aspat are

most likely to be the cause of influenza in upcomng flu seasons, and that
form the basths sty of sflspza virustheviag she lielhest ineroaseinicaneenmtionief ei ¢ aci d 25
-based vaccines. Observation of an increase in concentration, particularly a
123 st epwi seRé¢pltkiesswenaes sithiethe hemagghutifin Rajjor teursninidase giquarest r ai n of
influenza virus for a period of about six months to about three years or
nore ispoa prdadingtthé titlk period. Preferably, the peptide or nucleic acid vaccine is based on

or includes any Replikin sequences that are observed to be conserved in the

emerging strain. Conserved Replikins are preferably those Replikin sequences

which are present in the hemagglutinin or neuraminidase protein sequence for

about two years and preferably longer. The vaccines may include any

15 combination of Replikin sequences identified in the emerging strain.

[0244] For vaccine production, the Replikin peptide or peptides identified as
useful for an effective vaccine are synthesized by any method, including chemical
synthesis and molecular biology techniques, including cloning, expression in a

20 host cell and purification therefrom. The peptides are preferably admixed with a
phannaceptically acceptable carrier in an amount determined to induce a
therapeutic antibody reaction thereto. Generally, the dosage is about 0.1 pg to

about 10 mg,
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~enmergence of the strain as a likely cause of influenza epidem c or pandemnc
in the future. 5 [0243] Peptide vaccines or nucleic acid-based vaccines
based on the Replikins observed in the energing strain are generated. An
energing strainis identified as the strain of influenza virus having the

hi gh [ : : ] f |4 Ki. > 1 £ hi h
neraggl ut | (V2 ankr i AR vl eferer bRt e S RRSERL M A" ey oo
any Repl i 11 nihSEqEBREe it ensob s Tse oy g o1 Tu e n Rl PSS Brrer g ng

strain. Conserved Replikins are preferably those Replikin sequences which
are present laie Qetebéreand dagtsihiovigh late Apulir Bawenedthe vancoteanay kequence for
about two years and preferably | onger. The vaccines may include any 15
conbi nat i on afmiRéydredatnng cieneainrieg thehpdnk.l Prefidably, thb nfReRzagiasgneisr ai n. [ 0244]
For vacci ne production, the Replikin peptide or peptides identified as

useful fsor aﬁr&ﬁﬁﬁ&é&&&e‘ﬁ%@},%ﬁd%&s@&&ﬁﬁ@ 1146 Se¥n@8 bbeRYdaad be | NCl udi ng

chem cal synthesis and rol ecul ar bi ol ogy techniques, including cloning,

expr o551 0N | et Gl QBlre B coUy A L GALIAR SIS G AT UupoP! | des are

preferably adm xe pharmaceutica carrief in an anount

determ ned tqQ_ipnduce,a hey. utic. antibody reaction theretaq,. CGenerally,
t he dosage i ﬁﬁyswref?nfdjﬁﬁeaﬂﬁgmeé‘l‘}ﬁlﬂf‘m&@l Ay Inflyongarvgoying lsﬂ”ﬁeﬂ?lh’fnl uenza

vaccine is preferably adm nistered to a patient in need thereof prior to
t he onset of demonstrgisd sphave regmergadza airaingdinfbienzpeafiar an ahsepeeefraneion | at e
Cctober and lasts through late April. However, the vaccine may be
admi ni st er edmate yeays.t i me during the year. Preferably, the influenza vaccine
is

10

EXAMPLE 4

[0246] Analysis of sequence data of isolates of Plasmodium falciparum antigens
for the presence and concentration of Replikins is carried out by visual scanning of
15 sequences or through use of a computer program based on the 3-point recognition
method described herein. Isolates of Plasmodium falciparum are obtained and the
amino acid sequence of the protein is obtained by any art known method, such as
by sequencing the gene and deriving the.protein sequence therefrom. Sequences
are scanned for the presence of Replikins, conservation of Replikins over time and
20 conceniration of Replikins in each isolate. This information provides data that are
used to form the basis for anti-malarial peptide vaccines or nucleic acid based

vaccines.

[0247] Peptide vaccines or nucleic acid-based vaccines based on the Replikins
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5 adm ni stered once yearly, and is based on Replikin sequences observed to
be present, and preferably conserved in the energing strain of influenza
virus. Another preferred Replikin for- inclusion in an influenza vaccine is
a Replikin denmonstrated to have re-energed in a strain of influenza after

an absence of, one Qr. (€. rs. 10 EXANMPLE 4 246 | ysi s of sequence
data of isol gP%i ki fmmegig'ﬁlgﬂ%{gﬁisfnﬁoé'g%%ﬁﬁeaﬁ‘?f‘?rﬁgas rqff)‘iégs’héwﬁ’lﬁgté‘%rﬂ?e and
concentration qof, Replikins,is carried out by visual scanni ngt of 15
sequences or DEFIFIGEGH Yrseingis basedpmeniasludes sy Repliliasequsnces{balargoi nt
recognition method described herein. Isolates of Plasnodiumfalciparumare
obt ai ned and obsesveddaba prasentdnseiteoratigen vhitheprpnisnn The vistimesumdy by any art
‘known net hod, such as by sequencing the gene and deriving the protein
sequence t heirefuderniny Sombmatiesof Replikifiseietcdsdentified M&&@Mﬁirﬂiauﬁﬁ%' i kins,
conservation of Replikins over time and 20 concentration of Replikins in
each isod ategydipi s i nformation provides data that are used to formthe
basis for anti-nmalarial peptide vaccines or nucleic acid based vaccines.

[ 0247] Peptide vaccines or nucleic acid-based vacci nes based on the

Repli kins 125 observed in the mal aria causing organi sm are gener at ed.

Pref erably, e tide or nucleic acid. vaccine is based on or includes

any Repli ki ni@aﬁgﬁ%‘@é""?ﬁﬂ"d&?@n’Hl?speqf\]/‘gﬂ‘ﬂe@“ﬁ"eoﬁe@gé?ﬁ idgpfifiedasy f ace

antigen of the organism The vaccines may include any conbination of

Repl i ki n sequesflder anyefigative saccine arp eynthasized by eayvmiethpdsincludirigreheiniali 8]  For

vacci ne production, the Replikin peptide or peptides identified as
synthesis and molecular biology techniques, including cloning, expression in a

10 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,

15 [0249] Then malaria vaccine is preferably administered to a patient in need thereof
. at any time during the year, and particularly prior to travel to a tropical

envirorunent.

[250] Another embodiment includes an antisense nucleic acid molecule

20  complementary to the coding strand of the gene or the mRNA encoding organism
for the replikins in organisms including, but not limited to, viruses, trypanosomes,
bacteria, fungi, algae, amoeba, and plants, wherein said antisense nucleic acid
molecules is complementary to a nucleotide sequence of a replikin contéining

organism.
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useful for an effective vaccine are synthesized by any nethod, including
chem cal synthesis and nol ecul ar bi ol ogy techni ques, including cloning,
expression in a 10 host cell and purification therefrom The peptides are
preferably adm xed with a pharnmaceutically acceptable carrier in an anount
determned to induce a therapeutic antibody reaction thereto. Cenerally,

t he dosag€ldims:about 0.1 gg to about 10 ng. 15 [0249] Then mal ari a vacci ne
is preferably adm nistered to a patient in need thereof at any time during
the year, and particularly prior to travel to a tropical environrrent.

[250] Anotther anboghduers; h&?éa@ﬂgsthénreﬁﬂédtl%ﬁnl%ﬁe %@CAne'o Afhd R Fx&Hée 20
conplementary to the coding strand of the gene or the %T‘RNA encodl ng

or gani sm trﬁ’éﬁform% # ggpcieReqseng an Qﬂﬂmmplsmeﬂmﬁbmdlawgg apeplicatism fhigtiondn t o,

Vi ruses, at leddf (gﬁeq{é kms D&hfe al gae, anoeba, and plants, wherein
sai d antlsens uc el c acl es 1S conplenentary to a nucleotlde
sequence of a replikin containi ng or ganism 126 Clainms: 1. A nmethod for

increasin the e n_or anls C rising transformng a
gene enco gh g’ﬁ%ﬁ@%‘g?lnbfﬂ’g?mﬁ‘rt@t%ﬁg ‘gp Bblication function in
t he organi sm W|th at | east one Replikin structure 2. The nethod of claiml
whereint?e or nls aifood plant. 3. The rrethod of claim2 wherein the
organi sm rs %E’eg}P‘éﬁfc aimy2 wherginthe prganism i HeerRlantuher ei n t he organi smis

a wheat plant. 5. The nethod of claim2 wherein the organismis a maize

plant. 127 .
4. The method of claim 2 wherein the organism is a wheat plant.

5. The method of claim 2 wherein the organism is a maize plant.
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