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[0003] Rapid replication is characteristic of virulence in certain bacteria,
viruses and malignancies. U.S. Patent Appln. Ser. No. 09/984,057, filed October 26,
2001, first described Replikins as a family of conserved amino acid and nucleic acid
sequences that share a prescribed sequence structure and that are found widely

across rapidly-replicating malignancies, bacteria, viruses, other organisms and
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[0006] Replikin sequences, and in particular the defining elements of the motif
of Replikin sequences, have been found to be conserved over time in rapidly
replicating viruses and organisms and in proteins related to replication. Because

Replikin sequences are conserved, they provide consistent targets for detection of
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replication-related proteins, it was discovered that the number of Replikins per 100
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functional phenomenon of rapid replication. See U.S. Patent Appln. Ser. No.

10/189,437.
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substitution over time as occurs in neighboring amino acids, the amino acids which
comprise the Replikin structure were observed to be substituted little or not at all,

that is, the Replikin structures were conserved as compared to non-Replikin
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concentration of Replikins 'in energ |n§11stra|ns of
iLaf Genh gmynirviiss hes prew obiseded to rpradidis diighf asrA0nt Beilikgns per 100

|anflouaen a epidemcs. There is a need in the art for
et ot ot identifying small changes wthin a

RegeRi ki n RéplRapRédtfondsSeah kab-setididie d8SBF Replikihiased
virul ence and host 6 WD 2008/ 060702 PCT/ US2007/ 069978
psntifipd instraeof enfluenzaigirys. deplikip Scaffaldy arphighly capgeryegyin

CRORG! s}ﬁeclﬂls%%@lllﬂlke'nga.aﬁ%hkms and Replikin Scaffolds have been correlated

with rapid replication and virulence and the presence and concentration of Replikins
in emerging strains of influenza virus is now used to predict forthcoming influenza
epidemics. There is a need in the art for methods of identifying small changes

within a Replikin or Replikin Scaffold that result in increased virulence and host
6



Repli kin Scaffold sequences that are targets for
treatnment of highly virulent strains of influenza.

W b@s@ci782 f urt hernore a need in the art for RepCT/KE2907/069978
and Replikin Scaffold amno acid sequences useful for

the preparation.of vaccines and other therapjes i
e g Tty seAdignalli prdiis 316_ weﬁﬁgﬁqﬁil n an
Rl Is@!a}ff&lgg%%lllc&nﬁ%m@aﬁg&s foR %Mﬂeﬁnoﬂq]ﬁgmyd&%%eﬁt strains

substantially isol ated Replikin peptide froma first
of mdluanzsf Thefd igdurtheermprassnasd np thesirnfgr Replilon and Bepldon

m aci.ds and further. c risin 1) -a term nal
SO A B Foomats DS BT Phiutobiost o i otner
teapidsan RhRading Wedinesf ibBlen2at er mi nal hi stidine and a
hi stidine inmediately adjacent to the term nal
hi stidine, (3) aSWWﬁB\%QFoTHMVEUT&QNm aci ds from

ARABREL, LB P Bk oSl L DRI Rl e
ifohl a1fifz straih bOmflmentaating compsiking tlbtte bban 38 amigmad echd

to a Replikin sequence of a second strain of influenza
WTEhGE CMMBHEN®E t he substitution is not the substitution

of a hjysti di : }Mb‘%{ i Lk
t he sgi ondgst%%?léﬁq%s In Idéghgaglyv%?bg%ﬁn}ggﬁggg%%&g%o the
to about 3€remmahtysaci ds; (2) a terminal |ysine and

optionally a |ysine imrediately.adjacent to.the

Cor m bl 1 gl iyiaiierng il ey 2ot o he

hi sti di ne k¥l alsginmeadj acent to the term nal
histidine; (4) a lysine 6 to about 10 amino acids from
anot héd) | ysilysene @iockbops)0 aninpbegsits i@ kyothardwsine nad

wher ei({} thetIsut%%t)/' # ution is additionally present in a
third 8t rafn 8t ThPPUshza virus and the presence of

rain

the substitutign in the third strain.of .influenza .

WEERen | ixtre Rip din W%%?wfﬂh%ﬁ@agtéam AT PERFREAL s fontains
YishbYRNGR RcofMPaled 1L RRPIiLY s8fuchOPRY &LodPstidieoSRANAEA

strain of influenza virus and wherein the third strain
ofrus whengerthe swhistitigion annetithe substiREph pki hisgdigaend wherein the

5308 bauhoa e oestd oo s dRR SRR’ I'si ne
and opt) onabhyalbuk 36 bfhend 4pid¢li at el y adj acent to the
termnal |ysine; ) ) o ) )
a terminal lysine and optionally a lysine immediately adjacent to the
terminal lysine,
3) a terminal histidine and a histidine immediately adjacent to the
terminal histidine;
4) a lysine 6 to about 10 amino acids from another lysine; and
(%) at least 6% lysines, and
wherein the substitution is additionally present in a third strain of influenza virus and
the presence of the substitution in the third strain of influenza virus is correlated
with an increase in replication, virulence or host mortality as compared to the second
strain of influenza virus and wherein the third strain of influenza virus contains a
Replikin sequence comprising

(1) 16 to about 30 amino acids;



(3) atermnal histidine and a histidine imediately

adjacent to the termnal histidine; (4) alysine 6 to
W@@ane@ am no aci ds from anot her |ysine; andPCT/B$2081/069978

| east 6%l ysine. [00023] In a preferred enbodi msnt

the am.no acid.r |due in the I Kin

e obbond il e s LATAIN boge RERIRLTY Sdaent to the

substitut egbriidddRifdl fferent  amino acid residue in

the Replikin sequence of the first strain of influenza

virus(3s hovatied histidmeani ndisiding imesddiuiely aflfagenttid the

t erm nal hIStIdhE %90024] In another preferred

enbodi ment H?ﬂ “acid residue in the Repl i ki n

sequeppe Ok Iy 6 RCHVAr Bl ARInd adfdsiffdnt WIS 1yifdiGnd S

substituted wwth an am no acid residue other than

| euci A® i natlsestioolyamed Repli ki n sequence of the first

hn of f o

BB o 1 REPEE iR oY R IR GR R Shgpitin

bypieoghafhhe s@m'lch straée bflinflnaml wrus mteit iy subktitated with a different

|soleu0|ne %Pto phan, phenylalanlne al ani ne,

§Minq a¢ed residye imbe Keplikinisaguenprobibg s rbmeorf ffusgza virus is
mﬁg'ﬂ@@imné R&d @&@s f5hfink %erﬁllt'rpaif;hishﬁﬁlgd Wi th

met hi oni ne or 1sol eucine. In anot preferred

¢0fi9ad] nent In sivehdrpodfatrederReqlinkit) teemisn ead irssidusch died

an H5N1 fluen a Vvir 00025 er
RoBER SeqtRhcs aivBhestoRe st LR aal b B ST ity
bieno Ac3@Plaidad ottRf tHARNGER NG ih lt'l§e iRsRlct LRe?hl%%%E&&'n@@ of the first
peptides of the invention. In yet ano aspect, the
stivieof indhiepraoxiidedn annothedireried embedingnt, dheamino acid is

a.viru Ki Scaffol d t des

SILHERERic! b BufFRa ApingSRid. fdal RbbRTE holdtEine.
By pOpHAS Fﬁﬁl}’llﬁ@ﬂlﬁ@ ,@thniRep Liyking, Vﬁ@ﬁhé @IIevalﬂhe O @nokthdr peferred
strain of an influenza virus erein said first strain
smbpeimont mhpanying gsidiis substtuserewih mythieniag ar selepeing. ukangther

B R B P R sl BoPER A ap

mdhmhzéymumg a notif consisting of (1) at |east one
(ﬁmzne resi du | ocat egﬁat a first termnus of said
il at ed InFQé‘B CkiPCHle THEeLARY PERVI eéés‘iac‘aﬁ%cq’r%mﬁ%g the

[ RBAHRRENALituS ﬁ%f())lﬂgﬁ %ca@élﬁg %Jtﬁl@s 5 €%k %W%n{l&’l: altne)%t Qﬁother

a second term nus said Iso Repl 1 ki n pept’i de;
8spag, ﬂmﬁﬁ@ﬁmﬁ@)ﬁov@@wa&iﬁﬁ@tﬁé’d 06B9Qik8latodAnflgentzi vBiS Rylshkme

esi.dye Io six to ten residues froma second
ﬁﬁgﬁﬂgpqﬁ ggwl?g?lgP'least one hi stidine residue;

Povb26] The present invention further provides an isolated Replikin peptide

from a first strain of an influenza virus wherein said first strain of influenza virus is
an emerging strain of influenza virus and wherein the isolated Replikin peptide
comprises 7 to about 50 amino acids and is isolated by identifying a motif consisting
of
(1) at least one lysine residue located at a first terminus of said isolated
Replikin peptide and at least one lysine residue or at least one
histidine residue located at a second terminus of said isolated

Replikin peptide;



(4) at least 6% ysine residues wherein a substitution
in an amno acid located in the Replikin peptide
waeemwemeere2 bet ween the term nal residues of thRCT/US2007/069978
identified nmotif has occurred as conpared to an
ot herwj.se identi cal @ﬂu nce in secog{ rai n of
Y

sai d 01 uddgst g esigg qm@fiéwo tLfeyl PR HEF lysine

bet ween thgggiem nal residues of the identified notif
of the first strain of influenza virus is associ ated
wi th f3pi datlepitiooahisbdinamebiduscamsbsed virul ence as
conpar dtag th second strain; selecting said

|dent| |edah%? P/gﬁﬁn?§%T Png said Replikin peptide

GORRYIA & kigtifaiod in htl@midof dcRlob®td fnn thgk%pﬂlhﬁ%@ﬁﬂide sequence
i nvention further provides an influenza Repl

beiptcr ehej temniaelagsidyasaf theadpmNicdgnety hes ﬁcqrwﬂlaa éﬁ@aared to an

B%%%Zl 1deﬂt19an %({h%ﬁcetal%%es%&bnaf ‘J;It%led dms%ﬁ lhﬁﬂel{% Q7YIJU,9 gr‘?d Rherein

vaccl ne conp uenza vir

Rep |sulb@t1mtmﬁﬂietvm th:é tetrimal reyoed afithe 1denyi@éd @oof dilféthe first
aspect, the invention provides antibaodies to the

ﬁfgfap &f adluenza Y}@Hz%law%@d rath RRidAepatipyard wereasd virulence

%&?mth@gg% ésggﬁ present invention also provides
an I sol at ed In peptide of the invention wherein

Bﬁecti%gmhldhdmtﬁ“@mrmief and nyoitdtsg sadaplikROpephriln oorapmsi];;g said

The . .i likin peptide may conprise th
ieraedBiobhothd RRsset B R ROV R S B 14 Rk
beﬁludéayola@d 8 AEHIN 1 @aifohhginzhhan leucine. In a
preferred enbodinent, [S] may be an am no acid ot her

{00927) eucinraothenaspaot therinysnéibe proyirles ﬁbf@dcpln@mmpltl@}g ay

1588% (ﬁl ﬁieél{zg%ryﬁ)?ggﬁléﬂ pe%tﬁ(?ersi y? g}e éﬂY&‘ﬁlglon na¥ﬁt ﬁtgotﬂer aspect, the
g aligteprovide® hmtiRARS ty Blciifiated thifucAROLHABR dPliRingichEEes of the
enbodi ment, [S] nay be a nethionine or an isoleucine.

IeaHther preferred enbodi nent, the isolated

e

a{\&:ﬁtmr @herdestha Replilcih peptidenjonipsisagatany 2 D a@inoracidyp Mac of
%ﬁf [ t ed sequences descri bed above, or an
gt ? 1kan pIdige sy eomprss Hisramipe agid S%‘HFPTEFOdy t hat

mﬁYPTﬁGXSWMEEEL@T%QV@ﬁ(ﬂH% nt eof Ff—,g armno

above, or an antigeni c subsequence t
1hié ophree semtleuamee rInlacmeﬁarrod/ cobsdimene { Hlodaybe pr adlnotalcrdgother

ﬂ%ﬁlglfqﬁf@ R ahline! SRt S P Ricok 1 P HER DS b Biidrophobic amino
ﬁélﬁﬁl’idlﬁ’dlﬁ@ methifihe Q&ﬁé&ﬁfy 32pBpH U?&Q@IYJIQ@&)Q Z&nm@l glycine,

i dentifying an i nfluenza vifrus Re kin Scaff
@mimp 0% Wﬁlglea Ipl@nethet Mc&ﬁ‘reﬁa@mbpmmﬁnsd& may de Bélf!ﬁthldé@e or an

ﬁ&ﬁrugk 1l Figeeg’lp del?ﬁrr%cf &4 f 1rn811 fno nquatg&ﬂ I%ﬁlgn%ai E%thm peptide
is isolated frorn the HSN1 strain of influenza.

[00029] The present invention also provides a vaccine comprising any one or
more of the isolated sequences described above, or an antigenic subsequence
thereof, or an antibody that binds to any of the isolated sequences described above,
or an antigenic subsequence thereof.

[00030] The present invention provides a method of predicting an increase in

replication, virulence or host mortality in a first strain of influenza virus comprising
9



strain of influenza virus, a second Replikin Scaffold
peptide isolated froma second strain of influenza

waresseEmd a third Replikin Scaffold peptide PEDUS208T069978
froma third strain of influenza virus, (2)

identifying,an.amno. acid in the thir epl i Kin. .
bd p&sififdng ﬂh&n?luﬁ%zasva%?wepﬁ?la&%a O@Wiﬂé@gtao

Scaff&
t he second,Refld, bt Repinah kei Q%E}Btﬁ&@wh&&% tHdet SRR Afold

1
that the tﬁlrd_straln of influenza virus denonstrates
i ncreased repbiissataifort, Replikil Seacieldpephids isotated amdtthye fst

conpared to_t.he..second .strain of Ji nfl.uenz i rus, .
Gotoem ni narinef i ERA iR, Sidtety BEPESEiRl rbiifisgithed
the third fidap sdebid Seah bolndluaszacanpaned thied RESILSESOdFFbld
Replikin Scaffold is also substituted in the first

Repl i ki n Seatfds|isplgediiome thirdsympantaeflycsze Weus, second

Repl i ki\n S¢ .l . [ i i .
the {175t SRpuRifp mhipIERaL APk hRI K Bl pligO
Count of ed&rdubstituicdak abpared td the sédond tReptikiai Staffbld peptide,
i nfluenza virus, (6) deterninin%“that the Replikin

Count (Df t Aeferming thatrthe Rrgrstiapy ¢lighyza yirpyecpenstrates
greater th r%aﬁgd @H&A&&WV&BQ&% OQﬁlog%éﬂta%y A éo?ﬁslﬂlge(d?so the

i sol ates o rst strain of influenza viru
pr edi ct i ngsawoni scrieas efluenzaeypiiscat i on, virul ence or

host rtality in the . first strain of i | uen irus
ot ofBhr adetmins B8 b i dio i d A fynsPlatsiSR 165 gl
[00031] In R%%)H’l(iﬁfs%ﬁﬂ'f&q a8 @9@91?1!@@ R thetsg@o_nﬁﬂie@ﬁkﬁﬁcécﬂlffold alg also

resi due substituted in the irst Replikin Scaffold

conpar ed t subshitntgbinshd fire Blepliliin Ssefédlfl pleptidosasfcomgaredito the
aci d residues fk%nfthgﬁ%ﬁﬁginal hi sti di ne of the

second RepP?WPﬂ Bé?P “4°Fh anot her preferred
embodis)ent comp@idthe Replikid Covsi sufc Sitkdstraih bf @dluechzd Vifus to
first Replikin Scaffold as conpared to the second

Repl i ki n S¢fhkepliin Goynef garipoiseletey of thedirgfuserat ¢fdpfluenza
than | euci In another preferred enbodi nent, the

am no acid residue substituted in the first Replikin
Scaf f ob)d adcteonipareatatithe Roglilkde Connlt dRahd fitst praidoafnflakeza

is a hydrophobjc am no acid ofher than | eucine. In
anot her pr &iTE w@aeat%rﬁb%ﬁ%ﬁ@ﬁpflklpﬁ@uamfrﬁ&%iaasméés%q}%s of

substi t ut eg¢hd )t 88id bf mhuFeRiAkin Scaffold as 10 WO
2008/ 060702 PCT/ US2007/ 069978 conpared to the second

Repl i KI)n Spefdiaing ahéncaeqseﬁthteq)hbat@noyirdnndemIhesmhotmlity m the
anot e brpterel paindhuent, e (LSt apsaand pud

yet anot heiyRirrhadiipgnt, the increase in virulence is
[00031] In a preferred embodiment, the amino acid residue substituted in the
first Replikin Scaffold as compared to the second Replikin Scaffold is five amino
acid residues from the terminal histidine of the second Replikin Scaffold. In
another preferred embodiment, the amino acid residue substituted in the first
Replikin Scaffold as compared to the second Replikin Scaffold is any amino acid
residue other than leucine. In another preferred embodiment, the amino acid residue
substituted in the first Replikin Scaffold as compared to the second Replikin
Scaffold is a hydrophobic amino acid other than leucine. In another preferred

embodiment, the amino acid residue substituted in the first Replikin Scaffold as
10



i ndicative of a pandem c. [00032] The present
i nvention also provides a nethod of predicting an

WO pB@6Ee2 in virulence in an energing strai n BET/US2007/069978
i nfl uenza virus conprising identifying a Replikin

pepti d roma firs str i.n of an influenz

S?IBH%TG&fPe SreongiRep lilﬁrg%agﬂ@é Mhigpife a&misa[&ucme fh

ﬁﬁ?&ﬁéxsﬁr@fe%d Zmbedlﬂiéﬁu ttheS@rsa rgwa)gd agl @iﬁrmébiim%@dfmcﬁal d
| uenza Replikin peptide conprises a notif

c@msnm 3%amiod acidy. bt ydteasthemamebddymentethe enirehse in vigeera is
m.nus of said isolated Replikin peptide

.a. fi
ﬁ%ﬁgﬁféﬁgég%ﬁgﬁgcly5|ne resi due or at | east one

poopBR i neThiesksiueinves@iredsAproRidee s eichddayfprdttigingfanSaérdase
Isol ated  Replikin peptide; (2) a first |ysine residue

IbpalerFedn an ercEERge §tesn gliaduenigvims sempriving ydsnffying a

I
e
aﬁhamzmbelﬁﬂmdpmﬂdmemitmef T &r dbonab0 aaiiodidkis adfl whberin said

motif has. occurred as conpared to the sanme sequence

iTusn R e TS PSR COMDERS 4 MPNLNBEINEAY s, |
corr .e'(@t | NGt 1%9% ﬁe rbibdOBed B Léheﬁr%ﬁféﬁnﬁﬁg BEQEisblted
r rapi d

a thi strain o uenza VIrus wt
replicati oRephldnipnpmctaﬂsﬂdlt \dastudnedygsnd resiklheot ileadt one

strain of influenza, virus,as co red to co
Strain of PRifEASRPHE dRatiTEar RO BEFCase

in the virpﬁgpgﬁ peptidde first strain of influenza

virus. [00033] In a further enbodiment, the nmethod of

pr edi €3 ngadmstilyanerwsidue tocated six toder wsiduss fremameeondrlysine

host nortal%g inafirst strain of influenza virus is
inplenente&3 |hg a conmputer. BRI EF DESCRI PTI ON OF THE

DRAW NGS [ @0Ra4bnEhBHdRe tediducaapr graph depicting the
frequency of occurrence of Replikins in various

or ganiOns. a{b@@@%ﬁb@ﬁ@@@%mﬁsis a box di agram depi cting
%e?e‘?’rp g gﬁbsﬁ{utltoﬁ % %HE X@ ol &Y Eﬁ e t@n TIPS files b?thlé §I?0q1f

to carry ou of pre Ng an I ncrease
hepddcaatd encompareédiloahe eanay sehﬁ&tcel’m b s&doint triviyi of d{maﬂuma
Repl i ki n Scaff. s of at | east three strain of .
VHP$ GeTiS 4108 $a) Slﬂﬁt“\t/@l FOHS OO FEBICPRETINASD U PR 9b fflucnza

R]QQQ%@L o) ig ng%cg’tldnsan% ﬂ?ﬁfﬁa E}Eleﬁa@iﬂ' tHY (AR Hinfluenza

antinmalignin antib pro uced I n response to
expsnmoennaoed toehe mcoryha;tralli 6+ miucnAa0008, AndFirglictengbh insrcase

Ele%&l%% gglgft%fe 1rst J[raln of nﬁuenza} \%lﬁ?sn with ordinary and
[00033] In a further embodiment, the method of predicting an increase in
replication, virulence or host mortality in a first strain of influenza virus is
implemented using a computer.

BRIEF DESCRIPTION OF THE DRAWINGS
[00034] Figure 1 is a bar graph depicting the frequency of occurrence of
Replikins in various organisms.
[00035] Figure 2 is a box diagram depicting an aspect of the invention wherein
a computer is used to carry out a method of predicting an increase in replication,
virulence or host mortality by comparing Replikin Scaffolds of at least three strains

of influenza virus.
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fluorescent light. Figure 4B is a photograph of a
bl ood snear taken with ordinary and fluorescent |ight

w0 R00g®6a7ez i ng t he presence of two | eukem a cel PGI/US2007/069978
Figure 4C is a phot ograph of a dense Iayer of glioma

| in the nce o nti mal i ant|
ﬁ‘?@a?b lgﬂr& égwe Shyving am&ﬁ%og tlma 81H antibody
?fod%@édi%rb{boﬁéegt%re% péard ﬁ%ﬁ@r&h enigQeang, 45 mnutes
ol ow ng addition of anti nal |gn| n anti body. [00038]

W@&ﬂ b 4FFiggregtArra Idnoamalﬁmfw trood $macar miqlen tithoyrdighry abnd
Aot L Hines ey 2 pHOe380 SEBEPa SBepakhvish bfytaty

bheflasresiht Biht @Ms&tﬁﬁﬂl%ﬂl@@@es@ﬁd drady |Qikesentelisn Fidige 4C is a
ser um of Eatl ents wt benlean or mal i gnant breast

thetegreph pf @ dend @@spf glmrgée Isin f@a@ﬂ@}lcwfgﬂmﬁ@aégmg agtibody.

@ el

SRR I PRI FRP L RTS8
sonad A5 nhﬂ.lN&s focblbwmg/aeﬁmldmyofmamah@ﬁn sntlhﬁcrdzym 1918
throu h 2001. [00041] Fi ure 71s a of t

in 8wE llsatbiab&raa shawiag th%nhﬁéw&g@ﬁgmwﬁh. of sgell cell

I RS r s well as an

enérdél ng aé%e?fgllﬁk]@%ftf ne a@lréﬁltns'ﬁgﬂg% tituent Replikins,
fe38hat elighisN2is R)p,lotauﬁ tlee @tmamt b angteaalignbegitibolly presd® 5i0the

to 20 004 ure 8 r hdelctln t he
G Ea g ins gl o rapighans By CRLeads Biccngbst fiEecry.
gei noriLhe &Rr | dhH® b%@&%ﬁ%ﬁb R dpkikhs ob§@MRd i
917 Po 20% a%q% Fi glgﬂugrjg is a cr?art é)epi (S:toi ng l‘n
hh@agéatnmmeﬁmﬂupmzac% an\d 1q@e1pnzgae‘a straior HINbodreopeap di gear basis
groro \élt @E@at es. [00044] Figure 10 is a chart
rouﬁ plikin count per year for HS5N1

ngm Ut FighRsy. is [a%@ﬁﬂﬁf thd Beplekid doncBn@at@haiBerved in
illustrating a rapi increase in the concentration of

Repreglitinipa tnéhlﬁ@zai A strigs, ﬁ&%g}%ﬂﬁwavﬁsm@k 38| 4 HICTEIRG
S BB 8 RN FIIRI esigh el PR oRAYRH by

bags fasi lrﬁ)go tée@a 1. k| n concentration (Replikin Count )
of Lutinin protein, of N preceded three "Bird
%lﬁlzp s 1S prgraNePiGhng E@n@%l’qlkﬁfh%‘)qnﬁE?ré?%F fipg several

Sl @thiinsS Hﬁ‘ﬁidﬁﬁ%th&@ﬂo‘nﬁ%ﬂ;s%@?e%@éﬂsﬁfR kbRt !l@l”/ to 2002.
Count, Means+/ preceded 't he Hong
I[<Ilﬂ0g3]—|5 N1F 1gpnec9almaa:haztft ddmefing ik meah iReplikiarceastepef yeanfor
1 39 to. 2001 rec:;ged t he epidemc of 2001 (E2); and
f'A e‘?‘ﬁ‘BWS&g@nﬁ BHIRBESt 0 2004 12 WO 2008/ 060702
JFFIWMSZOOﬁ 0RAY18 a cRireagsiasth th@ R@pﬂﬂ@iﬁ RbéntipRr $OP4or(EEN 1
he decline in 1999 occurre the massive culling
dlenpgglutipipsi n response to the EI epi demi ¢ |n Hong

46 ure table.illustr .
ﬁgg}?ﬂ( O@gg%efll 158 granl ullrl?,ﬁra%ng a rapid mcrease m & Qncentration of

Replikin patterns in the hemagglutinin protein of the HSN1 strain of influenza prior

to the outbreak of three “Bird Flu” epidemics. Figure 11 illustrates that increasing
Replikin concentration (‘Replikin Count’) of hemagglutinin protein of HSN1
preceded three “Bird Flu” Epidemics. In HSNI1 influenza, the increasing strain-
specific Replikin concentration (Replikin Count, Means+/-SD) 1995 to 1997
preceded the Hong Kong H5N1 epidemic of 1997 (E1); the increase from 1999 to

2001 preceded the epidemic of 2001 (E2); and the increase from 2002 to 2004
12



substantially fixed amno acid positions in different

proteins. [00047] Figure 13 is a table providing
wWoR@EBOKI7TM sequences present in hemaggl uti ni NSPOF/US2007/069978

Ian uenza B viruses in each year for which am no aci d

SESGIERS ah B RSP P AT R0 Mol O0048L Y S

Eﬁl@iﬁgﬁk“ diltry il NspBRFRIG ULl éf)hdé?m@‘in HBhd wenga viruses
in each year for whi ch amino acid sequences were

HMMbhDbI eFigug1g-igatd)¢ ilus0ong] Repliyur scaffoldsocaurnriaplie

SR P FR bk et RS IER ks s v year s
mﬁﬁﬁEOOOFlg{uQQQa@h td0l @poRidiy Replikih S4undlk ?Vdséﬁtfiﬁi H3N2

Replikin Sequences present in H3N2 hemaggl utinins of
hﬁmﬁg@wtzranwﬁl@ﬂ@%nm@ wisesss yeegch e fphwhie amlwbaca@ pefluences

SSAURNGER IRIG. A | abl e (1968-2000) . [00051] Figure
a

e providing the relationship of Replikin
$00048] ur eFigore 4k b e providingH 1 SARSplikinBeqaadeopieesnt in
r g}l dly replicating viruses and naligpancies to

oY Beraaelpiguns ofgptlugnze yirupss TAPIGRDy cpESE Rihieh AoNn@RCHtHE

%%aw\gs%re%l QI'W@TS%(? 052] As used herein, a

I'n pepti de or Replikin protein is an amno acid
$@9d8hce Kignperlissi agable pmvainm:gJReIﬂﬂqmﬁtqwnmsmdssent in

at_| I ted
EPRRRUTHERS alth et L uPaGe e ettt 7EBnd 1 vsi ne
[GRsgHe; lél%ﬁreal% is 5%?0% pl%r\}f‘dntfg H@NQ 'H%%hkﬁ%equﬁlc& Boes@t in

| east 6% 1| ysi ne residues. Siml arl g
é@welmmagg tinine ofi liflusea wigisds gle@@b bew felnw @hr@gmaa acid

CE‘FI k| n e[??g aélra@et(i&&q _ As used herein "Replikin

es of conserved Replikin

pegwisi fes Maefcelis e aie ?{fovﬁﬁlhgjthgeﬂhﬂldﬁisﬁlpMdpﬁﬁm structure in
sequences co rises about 16 to about 30 ami no acids

aithengy YiRey S jus @gd othey ragidle Fepligating yigispeandrgalignancies
%oltn %dl os?mh%i'lt?e i mredi atel y adj acent to the

termna 2) atermnal histidine and a

hi sti di ne DETAdILADEDESCRIPFION OF THE INVIENTEON

histidine; (3) alysine residue 6 to 10 am no acid
IS from anot her |ysine resi due; and (4) at | east

b) 6% Ay ﬁée'a%ereug%ﬁkéﬂﬁk'fh u}?%ﬁﬁg %:plrﬁ#éﬁgroncﬁfl & ah eﬁﬂm@ Rcid

in V|dual menmber or a ers of
semeeee @inpaisitReploi dbont ﬁ:afllﬁl0|adld$ cdﬁpﬂﬂlQOO]S/aOE@ﬁ@)ﬁe lysine

S TR P R A s et e Bt residge &t

Yéa@tt&leoms@dlg@fusmbcgb heleh L @8 FQimt FesBiellr 8Imif@NT § Replikin
the virus or organismon a date prior to the date on

vdflughceald dtdmclescpe@d AEticade anedipg pikepbkingiegtdd. sm was
f(ﬂhls?ft ed As used herein “Replikin Scaffold” refers to a series of conserved

Replikin peptides wherein each of said Replikin peptide sequences comprises about
16 to about 30 amino acids and further comprises: (1) a terminal lysine and
optionally a lysine immediately adjacent to the terminal lysine; (2) a terminal
histidine and a histidine immediately adjacent to the terminal histidine; (3) a lysine
residue 6 to 10 amino acid residues from another lysine residue; and (4) at least
about 6% lysine. “Replikin Scaffold” also refers to an individual member or a

plurality of members of a series of a “Replikin Scaffold.”
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A "later-arising” virus or organismis a specinen of a
virus or organismcollected froma natural source of

WO b@806a705 or organi smon a date subsequent toPE€TES2HAT/@69978
on whi ch anot her specinen of the virus or organism

Il ected. [00055], used her.ein,
Wél ﬁ é? Bied *{666“& agy F%\f lﬁr'fbrfm%g leF“[§§r O&’eaﬁ‘t%“? [sédppegjmen of a
Qﬁﬁé&Qngﬁnhﬁ%Bﬁéﬁ&ﬁﬁ&&ahﬁﬁﬁ@%%hﬁﬁcﬁ%ﬁﬁﬁﬂk&ﬁbk Ris8f on a date
Repl i ki n sequences in one or nore of its protein
Qeqtmrtb@ date eh a\thmheartodletr heccooercelthe atrubw (D“gaIRErp Ivagicnlected.

NqGar | i&he» \?alr or gga S'so at eseol o‘f: o2 cog cted

ér B HRE f‘Pau RGPS RERPHT S, arﬁguf’ ﬂ ? é%%%%} ¥
ifid6T £ASLAYsARECEMhE AriPor @tbarfReh bh kidake RBSIUSNAY Be dute on
peri od of at |east about six nonths, and preferably
oWhigh anoher Pregiredn eftthe wiges orgssarise Mas yabgctcdmps t

abl r PEL.0 " . .
@6@{5?]’ or %(HSJ 04 hfereqn Gl rrrﬁqneé) gtra‘ﬂ Ilefe]? u{eonag%%\% ?if,l al;{;lﬂgs ul%ientlﬁed
ﬁahavbﬁfg an ﬂmﬁasc&ifmnﬁﬁéasw do@demfatlbn B RcplOOO SEJuences in one or

"Funct i onal derlvatlves of RepliKkins, as descrlbed

HorePhitapratein srgnetacs relatipg tp thi concelritatign of Replikipsin; cagljer-

gﬁglhg Abla¥, e?ssofgflcl{ QI%HR&IPV hﬁ'dﬁn ottt GhhikeI LS, Rtud lin@cased

portTon of the I nmunol ogical cross reactivity with an
an mcmsmg spmenfratnmf affRdphi&ins Replrs kiver.a paribd af aeliegst ebortt lyex

I|k|n e refers to bset of the | e

Ot e 0L oty TEBoRR68 oy BRRLopS Kfbrespelctib over
§¥)@f1@@§f§t 1eatsp£bo%1xﬁﬂw Foardsyi Midte, FRELAASC, Viﬁluhﬂ&ﬂgmmsn but
the art. An analog of’ a Replikin to a non-natural

pra@tbguarrnu@mdngttamqr@kilofnmem lar to either the entire

B8 e it BRGNP RRp S FFmens,

V@4 hnfisgd) seehdngicaidrivatierBl 0@)RcpliRfis PRRiCk Rdtai@fat Rt a
amno acids within a given replikin, is critical for
paBloa s 1aENEN laghead Frogefaasévinhwith ap Ratkiody speqiiae far he

I
Rerfas M RECS FREFIIRRR S APRY GRUDE e mpoute
Mapiantt eptid@rmaobe mﬁdmw dinéct aherailchl syathetibifonttaeipla nking

aC|ds Wi n the I|k|n structure, as shown for H.V
ei}qﬁwwa phas u%n anlog ey Repjikin %ﬁ%?%ltaf Biptsin

g@JS‘tdﬁﬁgllﬂl ﬁn{lﬁf PPeifter {Hg%ﬁﬁrer pﬁbéﬁﬂ N8 fa n"ﬂé{ﬁ“ﬁﬂe%btf Chemical

def1 ning” amno acid fic var ation or
dﬂM@tmtyoﬁwﬂqﬂmmmUMEmnmu@mOhdehmmungm@annmo acids is

bj e f this, cation these een
12 K3 wsediet v hREBI atsetestt oD ndip gric g e
SXRAAPERIKM, tishcrli’cﬁﬁﬂﬁﬁ‘tﬁésamﬁb Qcid9whith defigk @il bpeianbirdure,
preV|oust hought; by repeating w th given functlons

t helymaqweansiﬁmminteo atrtép pest;ms myptagwed dydhesedefliesg camino acids
ikin scaffol d. 20081960702 PCT/ US2007/ 069978
b ERlad R apesth s llRE M T rpe o RiamgEe

t:épelkﬁi Jttitudé, & ambvn R epeT TA@Spr@%maﬁ p@ervgcaﬁlag @a@uﬁgd by
substltutlon of amno acids. In contrast, terms
comRE@EroR 1S defincd poiaBy Yidhescarlapusly inariap di§ﬁmag gaEy acids;

Q}?Jcﬁji@varfaﬁgt? br {ifdstitution in other than “defining” amino acids is the subject
of this application, where these are seen to be non-random and associated as here

shown for example with pandemics, are not as insignificant as previously thought;
by repeating with given functions they are shown to represent sub-sets of the basic

replikin scaffold.
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conservation of particular amno acids due to |ack of
substitution. [00059] As used herein, the term
WO p@poéter or “"protein” refers to a conpound OPCT/USRIOTO69978

nore amno acids in which the carboxyl group of one is

Wi am.nq, roup of another, formn
@;ﬁﬁ BN EE i st refers 6 Cings it YR THEHHG o
th;eﬁ{@s 3@ aﬁﬁfg‘dnﬁﬁl%ﬁ%eoﬁs%%hﬂ&l Mﬁhn@ a@fagrp ﬁiléb%trast the

60] As used herein, ™Misolated" or "synthesized"

s i d@nselrvab@ml ‘ogrisenietly or @@md/wmp’@retsmﬂd ¢remensfientef er s

to a tide t.hat is. after uif ubstantial l'y

BB bESyrifRhr difipBib S B T EHER S et ng

?001159] ns Af uf@Metdeshd fepin ‘baﬁldé%k “Roteil SSRLs toSOdbgDund of
rom whi ch the peptide is derived, or substantially

tweer megmareine gridaln which dhg eabaxyd grogp 1oé pne vatvitted véth\gaeamino

gtbglg‘to%%b&é?? %&'H]rgéé ??pglr%i?)é)gﬁ g%ﬁrﬁg Ptﬂgiepf?&e is algo use to denote

sherdnhies hziddedquenceeabinganth ag@ﬁpomﬁchm ques. | sol at ion
g{t}a@ébe accorrpl i.shed in vivo, in vit and now,

Bbni cAgBIdgFaN nitolbers Ofl“ﬁy@hffsi”@é pentsg®s b) Olq%caﬂy
U385 Ao L Ep D BBy sy oo
il:élﬁllarmattenaicur @¢her noapmatieg proamnmrqmphdm frém hhlegcteﬁror tlSSue

i n caun fir strain of .vir anl
Ao i ¥ D et ety et BF pebs Bl 5 R ShEATEa

?ﬁe@hfseﬁtdr %&Eh&ﬁ%a& WiRh cMérfﬂéﬁu@ Sy QAR B afy nfeqmaasled
0 a second earlier- or |ater- aril si ng strain of f']

whswtlaﬂy freg ﬁnnmﬂnta@vnﬁglga)dpbd@rwmrﬂynmeﬁz@blmsntecombmant
SED REPLI KI N | NFL
T RSO SARBERAYCE AU RBT OO Vit y Heh ATS PO iy

pfﬁtédiﬁlﬁéaﬂwafeliﬁeﬂ%dkt e hlisgguences and i nfl uenza

e em ol ogy over the past 100 years is providing

lﬁ‘gﬂ“ﬁ Hs ofs pyeddicedin.ndiephleinsageid or r%ﬁ?hk@awmntamn refers to
r S d

U R L 160l S Gl DL 80 iher

Replileih oG e ficaStravwd atrss ar 61<gumsﬁ1chats bé\erf founld tonairedsewith

in the con entrat| on_of strain-specific |ag$4 uenza

RSP FARIhEPlIFA TGRS J1 IR UOT ORANSEUTS Camasid Brersarang gtrlicr-

%f] falté%ed%%ﬁig SRR e ViRtfs! dil%?gazi‘us%l hé(VAﬁ%ﬂ!l Nver Hgllﬂ?coﬁﬁ‘td
N2, “in strains related to 1 nfTuenza dem cs
fr dm INGREMSED(REPLH&N@SH%NTHCGBMMTEH WITH
Repl i Ki nENlTIEUEngEPIlDEMIESOANDEPANIIHIMI@S to
urther nd to.be due to the

TBlga L s Sancrbingr D et Jsps piotTraiubiien and influenza
%ﬁl@f@tﬁ?dl&%}p&e; TR 2UM8/QRAY ?%Vchﬂ_é Heridad 69@%&Z§ng fnrc%ihed

to up 64 years after its disappearance,
efrpéucgmn@doﬂm&ﬁmﬁ gt mélupnzas p’emvmvcogtepbrlk amd current data frorn
(ﬁg‘g‘%nﬁa 1rus H}a%%l%gﬂlrn% pI‘%P'[ﬁlnoSrealé%lgtﬁgreeVSEHf a ?our t¥ 6qn-f8 1gf:rease

hﬁ‘!ﬁ@@@hdﬁﬁrﬁlﬂldh SHtraan$cbigid)in Tl ns s R%pl@lahs ﬁlrbdaaﬁ? cach of the four
previ ously been descri bed
major strains of influenza, namely, influenza B, (A)HIN1, (A)H2N2 and (A)H3N2,

in strains related to influenza epidemics from 1902 to 2001. Increases in
concentration of Replikins in hemagglutinin protein related to epidemics are further

found to be due to the reappearance of at least one specific Replikin composition
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in influenza. No strain-specific conserved peptide
sequences had been described. Further, no changes in
W@ mwseet7pat i on and conposition of any strai n- SPErUS$1007/069978
peptlde sequences had been described that correlated
epi dem ol o al ly docunent ed I dem cs or. rapid.

?“f@ i G y/@lgss%ﬂf@ﬁl { HisnchtinRe Dlisds PECieRReR o™ Srain-
]%gcﬁgthg RkiVESBposkAWN Wi th which to predict the

rains that would predom nate in comng influenza

$&M63hs, Praor to thedbsdozeryadienlikinms it the éeflushzapeiomey prlys

S BRI P BRRLE ol RORE el SR BRSLGE i pogghe

iR flueeAt NP trast-Epeetfiy @n@@ﬂed)ﬁdfp&ué beduehcel DAd Yes Sescried.
reappear after an absence of fromone to 64 years,

Rewksrero changpsiatcescantrationpnst campes om0y iyainshesighpeptide
Eé’qu*éﬁﬁ% '?1%5‘ %&nd&é% Ité‘tg)eﬁis ﬁ‘{lﬁc%%@é@%l%kﬁ {:&h@ﬂlog@%ﬁg%c&g&ﬂéd

bpldanmcsrogwpld &thpatmesﬁs suth m@rmgiebxﬁa dhémRepétnicmsS were
%00065 In view of the historical data, the nonitorin
oy Rfitbadch forpregist thg stiaing hat wavldgrsdaminsic imeqmiag z%lﬂuenza

Br%agé{ﬁ ; ogﬁ HevRe %I?rﬂlal Bﬁ’iu[n%& o b@Ble”ngf ‘é‘irb!fh@ GRIagGHLLS -

has e tively predicted a nu er of recent
[0(f0l6d e nz aTloauliibh dedese ofFamsexainpl &, Replikmestientursshedosgrved,

i ncrease i,n H3 Repli ki n con ation (1997 t
SOGETY Teop ez GBIt () BRmSaor 0] i O fiPpeis bfter an

5@@9@@@5 6 enlto §4P§@a'r§ 'h6w8%}| Inldi Ate§ @ffé@%hi \szsnﬁre{le%ly

were last seen in"the high nortality H3N2 pandem c” of

tamght tarbd Chmgehﬂelettwnldp@lrsubﬁﬁum@ oliamiep acidsrincis flognza PrEeins

and 1 7 b r e ent 0
ABakd ke Btk HERS ARG A elhrRdnhRes il st Eh 4 Replikins.
[0U06SENZ aIanele)NﬁLe Hrﬁ&ﬁ’caa B6ta HRNZdn@BHEO b b repRK ih RUpIdin
interest, we have observed that at |east one Re(i)l i Kin

percenT A dcaE: B vided Spresient for pradring dwgtnidamicn The
PJO F&i &?’ecﬂ(fel? ggé;cgéte(% hur?lt) &Ig}ﬁtﬁcehgmﬂl\ﬁ&gﬂacjutﬁ&ﬁ&' "Tor Q}Eample,

uehza vi éexant ne in sequenhces
tah@denhm@ inbease RNV Rdplikin omwentratmnt(ﬂlwh@rmmg) tiid Iatgest

pro eins.of is es of each of the fo preval ent
HaNds %?tOWnFIP‘LTZ‘ﬁi%\aPPP%TE%CG qf gpeciidnBep! m FARROsItigyshat were

%Qse'é‘ﬁ 'N?thefh‘?gh ﬁ@ﬁlﬂlltymz L}A?ﬁgmmm@%% iR ALSIORglat a

are avallable (19 1), are shown 1 n Figures 13
ixtb,ﬁam@ edbnii6s of ISUG @ﬁ]i 1%’(‘, fout weteurbnara féy X0-2ayeary acsgether

dreég ﬁzlble far gzg%gandem c: in 1918, 1957, and
%’g gqpic-p tain Figures 6 and 7 show
'Plaﬂaelﬂics |1ﬁﬂ$ﬂuen1:§ B 1200 31 B604RPHBNE/ US2007/ 069978

one Replikin per 100 anino acids is present in each of

1096phf | u@ﬁlzwlhlelnﬂalg@lrm,uw ltravembmrwdw@abﬁt ledist onesRapditkénsper
gé 6%1§I{Of a(r)?%l siS B%r%%ng tn:l glf uglgéagﬁinqlulp%ﬁtgmg )é? nLnéosg all of the

iivedi Vit 841 3Reids @fmﬂ@éﬂa\&aﬁusé@xahﬁnaf The [/ dptiRini sefuenkcés thithave
1990s, during the decline of the H3N2 strain, there
\lRéqneoqu@rVR@m P4cuR 1 thy hpmpgelutinin proteins of isolates of each of the four

prevalent strains of influenza virus, influenza B, HIN1, H2N2, and H3N2, for each
year that amino acid sequence data are available (1902-2001), are shown in Figures
13, 14, 15 and 16.

[00067] Each influenza A strain has been responsible for one pandemic: in

1918, 1957, and 1968, respectively. The data in Figures 6 and 7 show that at least
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i sol ates of H3N2, but a high concentration of new
Repl i ki ns appeared in H3N2 isolates, which define the
wermwsgertee of the H3N2(R) strain. See Figure 1BCT/US2007/069978
[00068] Several properties of Replikin concentrati on
are nin gure 6 gnd Fi ure7t
PB%BGE% 1 8gh ?WIP%C@f P “Fi‘ﬁa f@’&ﬁ@eﬂ‘i %Wm
b?otelﬁé/ Gf AICisOMRE of iR HEBCImIh In'ﬂu@nzsd' sﬂﬁﬂs@s é%ééﬁln?edogug'g'e§ﬁlg a
occurring over a period of two to thirty
f'umtlgn fdrflﬂfs)hkms en thedndinfchancs of sursivet kemels wf tefpht:fn@nk Ao e

B o B MR B i LSRR S, many

mw@mmﬂ@ ®ufd BBSicbhEAtb@oh of RMORYiLBRCHPLarc®BAKIN2
E%PJF kin concentrations of each influenza virus strain

soWrdioh dshsihetanasgence epgd1 BYURY straip. pambigkiccl 6.
| ANl . :
VR, 255 6 A o 0, 0
Paguae Mt bofordiBds to Whﬂme itfhentanditusenams v Firsts thgtcoatdntration is

HI N1, was shown to be responsible peak
EBRCYEF Beivsusovith AeInglsHvclE ¢g1se ﬁnﬁiwlochaag@ﬁa% perjod of

ACSH th e% 5. Whis ﬁg’er arld Y11 f?saémlgﬁ}eﬁt Qith nomﬁ)ﬁné_m

enmer ged "and was shown to be responsib

sanogntfiatividnalofiflidnea Repd stkiimpredomHiahe lozch@mergdilt(nmand

and for. em c of 1968, where H3N2 energed and
%ralglﬁﬂg\ﬁetcg @g 8- cause of the pandenic, a peak

F%”(?@Et r agd BRd,Yeak R%plﬁaﬁ kbitdcRfatidhs I8 BchaG A8 Firli R ain

Third, in the years i mediately foll ow ng each
ofevidve Yaﬂbgwe to he essporparid ériagmnderhis reletsoiptéiticabypindki n

FRAEMILD 20 QAR BRRSGtife btdsBRGT IR e drfb e I 2

?mmlzf BESI18& %srennétnﬂu@mdﬂms@trdlﬁcmm Whs ol thibe
or H NT i nmedi at el y follow ng the pandem c (P1) for

vigspensible, %@k cesgoH3lie ef the RaplikgnyetHEN hidependently occurred

@e@ ttﬁ’e hhd@hlc 5137 NFh&t thﬂéuen %ﬁ'&wés%?x%ﬁﬁ%@b@f

ncentrat| on in in repeat e
mpumsﬂﬁel a sdakebhaneatic] of the Roplilties tdé2easecuinrd I(m))L bukd for

concentration in Hi Bl in 951 and E132 i
1@mn3%wwfégé%ﬂlﬁ%ﬁ3w§twwﬁa showp iqjanihe sause of the

Qﬁ’deﬂgc al'}?eak RbRGE i JRSARL R‘f 1k11gs§'hl’fﬁl‘@2 b (P toal.
dwar d "Arnol d Ltd. (1985). 0071] Fourt a secondary

PO oncEmtd, an tlmryeamhnmtedaxdg ﬁdkedvmgl eathqf e abovp darke

i ncrease in ca ati on ccur ed 15 af t

BB RER ednErRe RN R RS Ao YERER Py Minsar
Y‘@f’f‘ecﬁﬁ%ﬂﬁﬂ%ﬁ d@;ddlbﬁflb@fbd%h@lﬁwz%en&éten @REschahiceTHR his post-
1918 17 WD 2008/ 060702 PCT/ US2007/ 069978 pandenmic in

asndamig deadipie d%sneelﬁC;fe@HINEllr)lmeéiagem fqll@aﬁ@g e tpendanie (P1) for

zl\llciln ?%g%g% § l ? ai[la & liqj 6'1§en d]grmagrty %fe aéH str’(gg}zﬁf’t therhrne An
ipdade ot Replik@@torcEdtatiohlie $€lwagoB d@ffe&iteﬂgad@curred
concentrations of specific Replikins may reflect
ﬁ]@@é‘@.@@%}lsblfwtﬂh thedegrgpss in Replikin concentration in HlNl e.g., EBl in

1951 and EB2 in 1976, both associated with influenza B epidemics having the
highest mortality. (Stuart-Harris, et al., Edward Arnold Ltd. (1985).

[00071] Fourth, a secondary peak concentration, which exceeded the primary
peak increase in concentration, occurred 15 years after each of the three pandemics,

and this secondary peak was accompanied by an epidemic: 15 years after the 1918
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[00072] Fifth, peaks of each strain's specific

Repl i kin concentration frequently appear to be
wW@e®snsEadzed with declines in Replikin concent re€T/o82001/069978

one or both other strains, suggesting conpetition

bet ween.strains for host sites.. Sixth, there is an . .
BppErEntt B\ ﬁlﬁﬁeﬁls&%lénwr{%f)a Figat Yedp! il e 1957 pandemic in
GRPORD! LA ;géalqﬁgh aBll k&R Ye@rsdeet ihEQ%S)‘gﬁ{deﬁli@ﬁ{an%Nz
of 35 years (HZN2) to 60 years (influenza B). This
tepadanme’ yeanflol). Jécscasscondosdpead cohesnimfionserispeafic Replikins
VaCCiﬁfieC; becausi it .was evident in the case of

TRYI" LB melsérﬁlﬁl'to 1964, prior to common use of

i[00°0'7EUZ AFIVBCHdaRE S edch strhif’ CpseifieReplikih|copdadation frequently
Replikin recovery fromthe decline is seen to occur

apreer toessoginied Wibsieplkicn i Berlén eendepiiatipicafionear hefhiother
. 1 | r . S . . .
A E SRRl SR e P r Db e S 0L R e
bpirait@scralidiben Befolr tha Reptikiicamte@tation opf eadhatrainto decline
1978- 1979 ég%gur e 6%1]§t oget her with the_ reappearance
Otree

ARE goreipdiotne oy (HRNZHPGD YeersdimlucariaBl nEHS peciike gannet be
I. o . g8 .

PR s L, S e 0 el P T B b o oencs

BofadmdAd0 ROUBDA, pnak tb lkemproessn o€ indfuehikNhcsihesai Inghe case of

decr eas in.isolates,. obtai,ned during these_.ye .
RN RERICHRVT BB BP SRR 33t PEaF saToleout
R351i1AA coRGAHEAGAddEh 8L B ir DotwdBH 1997 52000 @#@h@ﬁgm&
t he absence of H2ZN2 from recent isolates. For N2,
vorzclRep mitkithe bonessutrerde annfbfenamByin rgpghtatass isplatds. HIN1

BERB-n st But LFptlE B D KR D el 8RS
Rep

bédtantc @ pevhlcatd Othe NG stiafh, 6@d @Sn Hbked BN IBNESENcident

of a substrain of H3N2, which is designated herein as
patzeR) INT opdesic. @8gwr $¢ubdRd Repbira coppgptiatian alsa declined
%?t%@ﬁtléé‘i Sod I, S EHY @Fbtséﬁ’ce é)?gﬂglﬁ stia stc{%E%Sse‘é%f’i‘ﬁsolates
stepw se i ncrease I's observed before ReplTKin
obnoedidushg diese geed)eBordl2NEREplikihy, sccat@picdea 36 geaakeline

recedes the occurrence of an epidemc, which qgccurs
@MW@HE%FWW} A fariGiHc ek ?ﬂeﬁbwcepﬁé&\ﬁ from
PR SISl NEEEEHR ] t??] ROPAER Lo Rh @R of rﬁ‘arﬂzﬁﬁélht%y ko zero

strain 1s a signal at particular strain’is the nost
dintoed thearidd tratrel 396 to CaUE dutethepi 3 Priimlaes shawdé misggnificant,
00074] Repljkin.concentratiqn.i.n,the N2(R) strain
ST o TR I M B e eGSR Rbn
392 ramnst 0D WifiboMd8sidhated R@cih @S HANNR).epi denmic in
2002 denonstrated the predictive value of increases in
W7Bki n dedisersedationn fpgwiss 6 28d Wdepoograsimoizequently, a one
goﬁll%?%%gp %clgg\glgs? %ncheeatgé) ggo%ls%e%:_‘gﬁgo%e%%)ﬁ] I1enﬁco§1lcg‘ltllraz’fliron reaches a

BOAKC ETHiE &b poile WRERSS fRBedes tiedtRu@eidlof @l cpidebte which occurs
H3N2- based  pandem ¢ of 1968 (Figure 7), when the )
sencarngnely wath thgRerjedn pepkd Tihws tthe SteNBe Hiesede Bpgarspntation of

gf 8&%Z%r st ish? &gnél 5.9 ?Bﬁiczgir Smtﬁ‘?ﬁ b @k n{olg{sﬁl?elf AR Eo

epl dem cs waS assocl ate
cause an epidemic or pandemic.

[00074] Replikin concentration in the H3N2(R) strain of influenza virus was
observed to increase between 1997 and 2000 (Figure 7). The resulting epidemic in

2002 demonstrated the predictive value of increases in Replikin concentration prior
18



excess nortality. (Ailing, et al., AmJ.

Epi dem ol ., 113(1):30-43 (1981). [00075] The rapid
W@s@ens07dn concentrati on of the H3N2(R) subspeRCEESWNT069978

the H3N2 Replikins in 1997-2000, therefore,

st atls i cal sented an earl of..an
fﬁ]i“ﬁgLrg‘ éfraﬁwra\@ﬂﬁlscpe& I %[ﬂa ﬁhﬁ%gephkm
raas&%&&a&%%%eéiﬁmasé b&lugdd umﬂ‘erﬁfm‘z basell B@ﬁdeﬂnb@f\%g

epidem c occurred in Russia in 2000 (Figure 7,

E4
élﬁgu@ 7)ODB 1 thpsirain (ﬁrrstlbmmﬁdeandzmahe BB NRHhaged ¢rademicnof 1972

AT T 70 G A B bR I RS b p S g vt
\Ae@lsé phort O%Alﬁn%b )Am@eﬂgﬁl&mﬁcﬂr 1 1B(5EHE43 11 ol ;
50(48£ 1084 c.7, 2001 osition o |IkInS

UL T Y nEh%ﬁapldm’SP% Hy @ONGPRHpSI0B O[f dedI S 2@&) sabsuoé@a?r ofghe
DRI K3 8575000 Bk kPG BRFRRHL I B pine

pf &:5 efirodchirpwerate |epi‘dlemaﬂwq)aladerﬁml athe pramamnnm derr@inkstrated
1940- 2001. Qerl aA% ng Replikin sequences_are |isted

SQIBeAt 4t Bl HIRG g pesesef i Riapsia inedie ARjekisTi Efgepnd

(RS ST L F8 Byl

%%YMNMM@MMG @EQdW[DleN(ZMOI)bldl’tWﬁAI Mmmny\me

B A R e P NS PR P DR 7 2001

HedoMsavierd VMﬂ?ﬂHﬁWSQBRE’MeB%E@M@ﬂ\D ) [00077]

Figures 13 and 14 indicate that there appears to be
RWF6hr ea®bsr totdt@é@b IReplikiof 1cteh@ﬁ€zispll thku l@nzmwrliestralm

[ f I u S CO

e A ol BRRR L KBl R AR B Rin vk intiiea B isplarc
aiaatmma@ dom m40amb1| OverdippRafepliRin dequdiR¥CardlisRbissfdratoly.
avian reservoirs. (Stuart-Harris et al., Edward

Ar nol &SLHFGANLEdSE@rID(H@as?L) 19 WD 2008/ 060702

PCT/ UR20fY, in Strains of
I nfl uenza%lgg%%é?( ac%@:ase of i nfluenza pandem c

or epiKtﬁHﬁAcNLK@WKR@Rﬂ}KKCBK(SmmNO Theye has been no
observation of tvxé)ﬁof t he sa Replikins in a given

hemag il Y HOE N (EQ IR YD ate. To what degree the
ener gﬁH@YGE}L‘NI{‘Sﬁ’S@EHDK‘U@ presents nutations

versus transfer from another—ani mal or avian pool is
unknoWEKY GOHLNKEKRBY¥dSGERER (JEQID MOe _or) nore of the

ort ol AAlk RREVEBIIWR [ 5 R%! S )
HAKAIGNCPIWVVKKTPLKLANGTK (SEQ IDNO: )
HAKAIGNCPIWVKTPLKLANGTKYRPPAK (SEQID NO: )
HAKAIGNCPIWVKTPLKLANGTKYRPPAKLLK (SEQID NO: )
[00077] Figures 13 and 14 indicate that there appears to be much greater
stability of the Replikin structures in influenza B hemagglutinins compared with
HINI Replikins. Influenza B has not been responsible for any pandemic, and it

appears not to have an animal or avian reservoirs. (Stuart-Harris et al., Edward

Arnold Ltd., London (1985)).
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conserved, while at the same tinme, new Replikins
energe. For exanple, in influenza virus B
woewsgel7oz i nin, five Replikins were constant| yPCT/US2007/069978
conserved between 1919 and 2001, whereas 26 Replikins
c n nt . durin e same period (sonme recurred
a?ggwgﬁggggg}%?“V@é&lﬁﬁggﬁﬁe) The di sappear ance and
n{sr JeRCRcl BRAL D hifh@hzdfan@emRadridh fdehi, n%niéﬂﬁkﬁls emerge.
struc ure suggests that the Replikins return from
dihotecthas befrnrmsobsmygtlorp@ﬁﬂwortactth@ssamdﬂ&@rpltlmsou glgida novo
ati.on ved t hat in.
TR fyn 1y g Shisplaal afe WRAFYREi B SEpalfte AR Repkin
F&préefd niiQatiRd VRS trEMFRIRSM hoth&f dniBAIZR avian pool is unknown.
hemaggl uti nins, which in turn are the gmpducts of
duBgng eases Ael yedt e @dnekg ob tee rfginaldiophisinl sfrugtiersrist ood
e ) e. t.
Qélgs%gﬂﬁéauﬁ% le Jilt th@ghg‘#@tgrﬂé ée%ﬂé&%@%%%@%u lfogte?grﬁl R }nnlgﬂuenza

tvh&s Béwraggglutininl fiverREgldiheweecohdtintBnionganedcbawedit 19 19rand
ich the changes. are so great that genetic

.28%19 JrtsRe e Re§llbla§ P%m%\ta%vvﬁla eiag theygimgassiof fome recurred
n

A e y O TR O THE MR AT Ro-erhbrkBloe B latr of a

@arftrbellaeﬁeplukm btnertawa ssggeatsilat t]neaqutkmsrramrlb ﬁbmganbéieavm

0 .non-s eC|f| nce change are based upon, or
81 0aT BT {13 ThiRUR S ROFoUBHEERR T &t  on of

$o00ad- S PR G i ‘béén e dkhNThads ﬁl@'aeﬁﬁﬂﬁ‘&ﬂ d‘lff@rent influenza

increases in the replication associated w

elpiideicaelated[t@ S)@B@l]lcel ohanghdiin mﬂuenzari@mhltmrSewhlch in turn

81;166’[['% Bro%g?té 08 alélipf’ %1%1.0% ?fIff%GlgeSd Qnseholr}fzt\{vo pogllrﬁ%j ur\}\ieraﬂod;prgcesses

dutibeni€ @ﬂﬁeﬂhﬁa lit@hbe ded @ItAQ Ecdubhul #BAIOFQisEiSes FPdint mutations

r eappear ance. e data suggest that the

epﬁha élﬁméggletlmp@@pleq% 08 % entigenRebify. ki whichribephanges o so
rc‘eapﬁta‘hg &L ?eaggb?t Yp { p% Q&i t%foc? b%tt\!v&% tﬁgg rhg& 8§Purnan

due to the r eappear ance o

aﬁd h@ahﬁmam BodRe pifiidtji the preemdsiatsuggestsrtbantile tlangpint @tisBy of

ye?rs after |ts .di sappear ance, Elﬁg in the A strains

gHfeyentapiicare e Bt hrwpedng isieckiodionsPecife praugnes

T IR S A e R

Replikinsaat st@ﬁ’ﬂ-slmcé"lmotrea@s ucthairqdlcaﬁlmthasw@atem@mpmmlcs.

R [ ln C ositions in e ear, of .the )
9RER: o ButcSiiiny SAaR tiie o BpLr aMea bl Traigit i pehich
SERA&! dHaRRS G0 “RAE” PP & dndl WhiVheMé QlStoYRAE&vation,
then di sappeared (Figure 13). 20 WD 2008/ 060702
POTY2dS2 0B7V0B 9SG redppoaaide. lTrliled@ﬁitsiuag@st thapthetchislemic-related
%nrc(%%!sgs ]IK-:S‘}H é(adgo:ontﬁlglgt?aélt (1)1 4 h @ﬁleg{ ca%r?n \ﬁf existing Replikins
pOIm@sichivting, dppisduc (oethl rea péhrhﬂd&bflaﬂleaithﬁe Rreprikiaf the
epi dem. c of 1996, in addltlon to the reappearance of 6

£ampowion fam) lj RiuRo SR yeHE WU SIPPPYARCCe P oty A strains
?g@ggleteﬁ% nﬁénﬁé bfh st%llaﬁégvdlfﬂ@é Rb iy 8&6§os%10£%#%P?e§ﬁ§31%)

anlna an an r serv0| ota new
dhopthsiitdresss in Repiﬁab tyncdetratioa if nMnﬂomzlalBandME of 1951
rgs?5v0|rs rat her eé ltEtfromrmtatlons of
W

77 are not associat he emergence of new Replikin compositions in the
year of the epidemic but only with the reappearance of Replikin compositions which

had appeared in previous years then disappeared (Figure 13).
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exi sting human Repli ki ns which appear to bear no
resenbl ance to the new conpositions other than the

wha®so6a7eui renents of the "3-point recogniti oPCT/U8200T1@69978

Replikin algorithm (Figures 13- 17) The nore prolific
nature of HI N1 co red wth and the fact that
BEIRHLE: coinreapietiabh tis ooty Ty PrPeE RS HF RS
?f@VYOuslka-iﬁ ?&Ire@%rﬁﬂ@eﬁlk%{sr AbW co@%i’tlé@)ﬁ ?J:a?r‘@e BeifHINI in

uncti on o he abi | human A sStrainsS to
tleceiayef thewpiRepid dfi 1r99éotm§dé1|t110n tmthefreappearencafeqaridrr al

ge? }S)@El\égi Iel bssflgﬁ’r‘“[o%oé%}%ggg%& 3)°r$dn%g}ﬁ Rr é 235 ahge 1&ﬂuenza
dahevedoc @t Bord-Burk@ aniGlah @id Rapd témsird tsappeay cbhpditions

one to up to 81 years, when the identical Replikin
seabablysTive Spperanshurres harb S EPIES r@theaﬁwnrﬁom aiitaons of

1sgr§r%h1?’ﬁ %ﬁ %ﬁt%ﬁh Q@é\éﬁ{‘;ogoega I%“res Binblafi& 1‘?&% s

omposnm;s ofletisan ths bsdimmmranﬁug uf uhs 1@;0:‘1:& récognﬁnbe” of the

I ].owi ng strain-specific_Rep ins:. ten of_ influenza
Bepltﬂﬁé atgogighre (Repres k3l 7ot Thﬂmre prghc pafaregffiNg compared
nglmlﬂ Kingl tl‘f@c fatptPlgt ﬁd@iﬁlf cb has §Rh H&c&?ﬁfﬂ%%i%? A€stRiins only,

ntical  RepliKins after an absence Despl t
bhenarby klexlB rseplhabcﬁhm adyo ‘tswbﬁcmmon ofaghe alotitpwofttlye fman A
ot her am no hoth i ns he Replikin.structure
SR T o eraige n¥ ReRiiR CPmBOS IR Y npEREh SRR VO
$oUD8eNC essm@kkmamla% %feéﬁ'r&i 1lal only Siﬂen}eeaf Qﬁsaﬁﬁ’@i@&f gnd not

never to be, and |ysine is rarely repl aced
Bﬁam:ﬂr@dswcﬁatet (Higireohs &6 OthiayRealiking é@mppeﬁr b aHENL up to 81

Ry el ghe Pl el KRR S oot Sl Ko esd ™
Bﬁlﬁl{d dolidy, alCAe gpabks bebwiei el b dohboresd @dringthe Cerstnt D

NO ), const ant between 1975 and 1998 and in the H3N2
REgs$10Ri0f particular Replikins over many years, as shown in Figures 13-16 for the

RS BHRSANE W PRI s

whd the singﬂesRelﬂﬂmeaf HANR s 1255 feh thappppeaeahct of id2btical

ﬁga@g %@Ed th reappeared in 2000. Wile many am no
p ¢ 8 %Ftnlc?ut ed, the basic Replikin structure
(mtsw) Lysk

B8 thStnXrkb® rép?a[befn%ﬁﬂ SUGEst AR actiH§ of ?] ther amino

hi st1dine, égbmnlnrumo % lysine in not nore
apps both rimsidd the B@phhmrsﬂ*uaureomn,d ongssdecio nsthe vestiof the V\D

008/ 60702 PCT/ US2Q07/ 069978. .[.00084] . Tot al |
BOBRESIOTLD St G ABE e Kinfinde: @) Bosiuicst riectnd
HLME @NE H3N2rcRRBdd. KE$apl &I thik @BhstBRioh Qre2Bd id fRe HIN1

infl uenza Bthe persistence of 10 Replikin

Keplilgn (i hE(S’/l)ttﬁ?lﬁplt}’Wéf/lf)éﬂétW@)ifr”e(ﬁE@ I|D1N@9Q3) gfnsgant batgreen 1918

#3495, KRy 'FQ eéph in DERRRGEI S g o¥ERbR, H%?;éﬁsﬁqo

SUD@Sﬁdtzﬁlt@Btv&%ﬁiQQVya@m%theﬂtlﬁﬁmReplﬂﬁnI n the
protection of fllkln re

IPFHKS/?}G%@)g&/@%@/s&%ﬂ(m)kbtﬁ(%@ailﬂ dég ﬁﬁ(lif(féﬁg/n)kg@ﬂﬂéfés) vi(e/c)k”
Sﬁ N2 l:rng) W Bich ﬁysptl e%r&ﬁhq%s acf*&lqgéa%d ﬂ)'r?% éﬂears, and then
er to res p|

aps tory redox e
reappeared in 2000. While many amino acids were substltuted the basic Replikin

structure of two Lysines, six to ten residues apart, one histidine, a minimum of 6%

lysine in not more than approximately 50 amino acids, was conserved.
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mechani sns, which control this conservation, are at

present unknown. |1. CONSERVATI ON AND GENETI C DRI FT
WOEROSOBEZOEARLY WARNI NG MECHANI SM FOR VACCI NE PCT/US2007/069978

DEVELOPMENT [00085] In the case of HI NT Replikins,

t i Kin resent.int P1 peak, associate
e Ty AR B (i m@g ﬁ%%%ﬂjet s Pematence of these
EARAVAIDMHIN2 REAKIRN, nod 883 190D & PoFIoR AN RS zd B tAEWersistence of
Repli ki ns. Constantly conserved Replikins, therefore,

ap Kephlenptyctursygia ¢hd wappeavoceas] 998iafladP 1311 8meerd¥eplikin after

conpi nat i . Ho r ven recentl a rFin

AR AR & v RiGhar 4T Drap AR, of oPBRER T e constancy
CONReRh @Irde@l@ cohfr&UHdebE s, R 1S thetlcR ) %rdt@&fofﬁaﬁ“ @hef Tyt likin
for an additional _one or nore years, culmnating in a

EsHeh s thet Tblﬁy prsalkees o bannceini sagiwivedy: bisinssmreshAapa bagnd to
301 R AP S AP bR AT Sy, T

eachaniskRQWhich dongut thiBcons@eatidnS are aft preseamnioh@yn. HSNL
1995- 2002, Figure 10 and. Figure 11). [00086] The data
i n B GONSERVAGITON AN GﬁNﬁ%ﬁ% 2 BRO Do EARLY
rel at i onWHARNINGtMESHANE Mr EQBAEA CAANECBRYEH:Q BMIENT

E@?SS | NSyl tHef‘ ERELEENZA %gﬁis,nthé &Y %%ﬁgl?nls ﬁ%?eﬂt Mthe P1 peak

urrence of pandenics epl dem cs uenza.
Asvosiatedvalthythe 4 908 parhlemi¢ weicuein peesenitim thehrecrarggl Bt perkrof

ei.n sequence for t .presence and concentratio
P REHPFRT RS b A EoB T o GG eop s, ferefore
RARNAS BL% ShAABA{R v aERhACEMESP alofS 0B domtAgatRn! oS el 8Ven
i nfluenza vaccine forrmulation. It is worth noting

segaitly ewrchringRepléneseaccomparhiieg ozt year'pivéase gl goncergration

train-specific.chem cal. structur.es re known with
TSt AT ang incria: st fot F hel il aC o BEE Y Rt 6 1 1
c@Iminging1h laeRZAHELASHAK. anB Ah epidemile VS HrandiMaiboth an early
m xtures of whole-virus strains for vacci nes. [00087

Siaping pnd Bme e vaacgiongish entheticR aplisipe ¢serifer RapiplaEH NI in
[ ' lkn b knf a -

TR 056G T, KLU OLSKP D0 0001 L 6 e

Epiwdens, the increase in Replikin Count of the

coronavi rus nuc| egcapsid protein has al so been

Q0861 i ebihe daspin Kpweeduht!d e 1 Hemesstitiag dired relationship

B RSBy Sa Tl e R e B gnga protgin pequpnges
and 1R curgen@¢ of PIndemi&CMDO;cpBleMidsiof I fluenz@ 00Hys, arsahybiboflthe
g%ﬂ% in 22%2. Thi.s. pre- pandeni c .i ncrease Sliggort s the
I (R B SSTE UE .f%rstﬁgﬁgeisi}}cg ForgRration
8@ﬁ§p8l BAILE M fedictor®S ikfilEbnELpshdeRtes baRlo® epiddmics, as well
[ 00088] us, nonitoring Replikin structure and
ReplargétioGn {lnenze vesdige®raulatiemnyt is werth eoenopganywith reference
reventjve vaccination

L ST G e S R S S
Rexpdhi tsipredadtdhd §tiimdathi@dd pRrdoaeCedmaddiiAginfluenza seasons, nor
to devise annual mixtures of whole-virus strains for vaccines.

[00087] Similar to the findings of strain-specific Replikin Count increases in the
influenza group one to three years prior to the occurrence of a strain-specific

epidemics, the increase in Replikin Count of the coronavirus nucleocapsid protein

has also been identified. Replikin Counts of the coronavirus nucleocapsid protein
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Repli ki ns as observed in both influenza and

coronavirus strains. [00089] Figure 9 depicts the
waeaosieit’erl Repl i ki n anal ysis of nucl eocapsid PCT/US2007/069978

coronavirus proteins for which the protein sequence is

oAt gl bl B 18 198w BT 20 20 et a0
BHATBE (3 BN z(ﬁ)za%hyﬁ@%aﬁ&rm& fﬂ@cr@ars@ sGohs ofe fﬁ?d%(ll)g a5 -
The Replikin Count (nunber of Repli k| ns per 100 am no

acioddviius veastrospansiblel tbi/the 2083 S ARShandempmr (Sexf Fighws 8 and Table
5Jt omated Replikin analysis. For each year, the nean
? Standard deviation (S.D.)) Replikin Count per year

[60088} onetingamb¥iteal LCRIEAIk@HsthREurabhd Replilik I0BufB6Yiges a

that year. This exanple of early warning of
meenes davrlonipg pavkdtisrirapeinseidic pRcvepiideviceinagen and antibody

%ge?%ﬂ;i@slqgg{nsp e l@ 19- 1@1 Q %opg?ikgﬁﬁgﬁ) ﬁfl&jlt? {n%hs?feﬁ)an&i gcc%mpanymg

ar virus str coronaviru
Repianaid ebstioret Iitebmthmfhmm sebdoromaviig sirdiss. of
i nfl uenza _virus.  preceding influenza epidem cs and
hics leweg‘%ﬂe@sct%theﬁut%t%epﬂﬁn anaysief nysleogpaid
E&%ha\tlﬂfﬁ Q s EH)IWJIGQH Be FrORM Jeﬁﬁ’éﬁc% ?sggfah&’oc}g g %sol%si ccotglected

consi ste he SARS coronavirus pandemc
éwer A taQOOheEmhdnd;ﬂdel@Dmowmdlspeprssemteeldoy amt agc BB number

Fi i..d f t he. R ts f

e BBl RE el PR Tiritna o aat i anay Ty e26r
R‘%Ehl@ %SI'O@ aRERY hdsliYis aﬁfo%mné%?catl&n&&@@s Ffalrﬂ of the automated
R I N I NFLUENZA [ 0009 Only one Replik

Rl@pl(ﬂvtma)mlvge cPeaysack ye) 1(113 /ntte)a(lt(sE &)ydudaidglepiagior (3. Di )r) Replikin

HLINL | abl.g .
PG s HRA R o e L MERAEE Bl TR el s
Ekkﬁ‘nlﬂa odl el oweiidghsttinyteding feplicuioh, ISR an (hidgmi ot 4)
Ié@/l) indicates that the amno acid v or i is
PRIEISIAT PTOEIR HBC SUeeOG9DYH PrAspin) i alparfiel ity shpig. (fhe

t
Epl Pl SRR R Aok XU BEGRLA ka8 LIt
preeedingirgl@bzdifidenienindRepldekics (Bigutes U7 1) dnd 183. jteadysbe

on i Nl versus only 31 differe Replikins in
;s%%lrtg'atd% ¢ Replikie ﬁeants%es%@lat18§9 (ﬁ% eQusisteRt sty ths SARS

LOOhSARR r?aﬁdén!ﬁ% \R}HHH%& cdREMRBRLIFKDED Sid MELUEL 0 2003.
occurs In years of 2008/ 060702 PCT/ US2007/ 069978

¢pude &pwlc(eﬁlagnamsoﬂtﬁe Rﬁphlam @ouuts fel sevesl wirushstrains, including

i.ncreased tot ce (Figures 6, 7,
b SordreT s Sydensamn RipHErBaT IORD AR ki ne:

I nf i1 E Qe RN IWFNFEEMAN e for the human pandemnic
of 1957. Three of the 20 Replikins identified in that

H009DP, 1 opnly £ Ropkikie "Bodiarerkiin(raach BN Feprpgmein every
B8 YN B Gl A AR TR e M et b s
hppdasddkand/canded /ting pdnekiniongfichat (yicar, }hroGEQAD. ¥Qury 14) ("(v/i)"
indicates that the amino acid v or i is present in the same position in different years.)
Although HIN1 contains only one persistent Replikin, HIN1 appears to be more
prolific than influenza B. There are 95 different Replikin structures in 82 years on
HINI versus only 31 different Replikins in 62 years of influenza B isolates (Figures

13 and14). An increase in the number of new Replikin structures occurs in years of
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kgsnyp(v/i)ak(g/r)synntsgegmiiwg(v/i)h (SEQ ID NG )

[ 00092] However, in contrast to HLN1, only 13
w@adwsvewmnl Repli kins have been found in H2N2PCT/US2007/069978

beginning in 1961. This paucity of appearance of new

gﬁl I ki Rg{g}l rlgfel GS%’S f‘é\nﬂég] pfg%fhgﬁgssitﬂ)ta{iﬁpﬁkm concentration

gpg@@ anteondHgN2 in isolates over the years. (Figure
00093] Influenza H3N2 was responsi ble for the

mm}am] pandértrzadi2NDReplikinsy dnfegrza AN whd tshpansibéaios the

hBe Bendiii BPERTS TS Gring 2k it ERPREE T il e

D95’ﬁbv§1te%n§éi’{fe({2121 MEPHSthYRER N2 isolates available for examination on
hch%/ q)f( 8??5) nekwdl f (v/i)er(s/t)k, which appeared
PubMeduptii 997 (HigyrpbYsi st ed  through 1998. The

ener g @[ﬁ plikins in the md
19905ﬁ Q EV%E@@‘W%‘@%%%& eNEse the increase in
Repl i ka(rk/cpmb(@ﬁi)tlélahmgmc(@tr) @SEQ HamoO:tipe (Figure 7),
and with the preval the H3N2 strain in recent

i sol a#é@yp@é@@‘f{é@ ﬁy%@%ﬂf@é‘”&@ﬁ@b%@ NQappear ance
%Oﬂ@h]n Reﬂbévgvéﬁ Sin cﬁﬁms% 'EHTHIN]CI (;Ih§ ?? aﬂ&ﬁb@eﬂ% ikifib B Ebeen

, is suggests t errergence 0 e new st stral n
lfﬁmﬁ(lRﬁzNEﬂmgummgjmm%l i MhiNgaeeheof appchrbDaceartinew Rfplikins

200 f f H3 { F il fi thi.s
EPReIE: o TRt il e et R PanGERybITS ahd
%’pea@gfcg’ QnggﬁQ 1n 1sBla|t&vaéH{h)é y%ars 2(@‘@éﬁre [7}30094] Fi gures

show t hat i'nfluenza epi dem cs and

;{ﬁm&é}n cslnﬂ@@trzraéﬂ?éﬁ 2wk tdsmﬂsé)lq: ﬁxrrﬂ@falgmammdemtq@ftlu%&

n_infl rus due to
P et hiasParkphic S St di b tpegntlit 1937, G EedpfedsgFin the
yagxrss(F uk€16)l Hﬁled)lnga]ﬂﬂﬁﬂ(ﬁtﬁﬁﬁ&turé\kx&l@ch pefsi§tb® fol 28 tyicais Wwas
onl ere i s an emergence of new strain- specific

gquf(ﬁ/rkléhw@@ww%étﬂ( Fyhaely anpeargd figst iy @7 panglgpersisted
%ﬁﬁf’ﬁ?ﬁ@ﬁ i %HB enfl o gs%%l\ie% HgNQ%epE{L Fﬁﬁfhg%q 9b&y

gur es and ncrease I n
¢oipaento) adrirdatch withepeinctdagnin®epliRihi oomdemﬂatlae pi thk sarse time
not fo occur in

h
iv(mﬁftgvﬁﬁ&agaal%bfv@u@e Potelange GEBR HAN ot IngPeRh iSO HCS togethep
%%%99(% ?relﬁq{ﬁayaiggtye%@%ﬁﬁ%?hf(ﬂ{s R thd i %llates
CAFFQLD found that the Replikinin't

hﬁgwgg?l);ﬂusmugg@ts tho enpfgene@nadahe/new subsirsiol H&Mb(Rf) rdhea

APRRRIR Nove” e SR O DGR Rt e B Fujion

cOifAiMBNER presRRMShAlSirkoh U. Beprwl%ﬁmamﬂlﬁm Sor. Mbtd0/303,396,
onI two substitutions as follo

Yuls9.SAPPkI sksy(t/v) nnkgkevl vl wgvhh Table 1 shows

im 4{ PZ' lglf.lllegﬁg % OV% nl%ll gnza d?é)sﬁlgs ar%lg]l}an ?l’IllCS

dbmelateSuibSthe intréB66 cment@amroemepnmmﬁi i@€laéd QRsrub,Ovhich is
other influenza strains. W have found that the 1917
dHe tofba FerpoRIesoh at leatt @ge Replikin from one to 59 years after its

disappearance. Also, in the A strain only, there is an emergence of new strain-
specific Replikin compositions (Figures 14-16, see also increase in number of new
Replikins, pre-epidemic for HSN1 in Figures 6 and 7). 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.
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apparent nmobility between several influenza strains,
appearing in HNL (the pandemc of 1918), in H2N2

W@ pwagertiz of 1957-58), in H3N2 (pandenmic of 1BGBPS2007/069978
epi denmic in China and Russia 2000, Fujian strain

ep| epidemic in China 1997).

I n 19%9%@0@?]{2@%5%%@ tored in HIN2 exactly to
[[G(ﬂ)95 191 8wetibtned thhethKRGHRIRH SKIENDI A EMLolaéMtttdnza virus
OOO@% Repl i ki n seguences that are correlatable with

isebatedpisen agoost Binldd éwalch%manmﬁrthaﬁwgﬁ Rendikimd@ppeared in the
'ﬁgxtgr%gus n tl% {rﬂ?ﬂﬁ %{rgﬁll Or%gﬁf}lf 4 o It‘eslgé/ﬂsﬂﬁ’e 90'11%1% ﬁ% aﬂ%ermc with

i NS of enza‘"'virus

bhlg t@@@&’@st&ﬁmnls lak folloWse @Q&%y&l@ksﬂﬂ/«)nn@kévllvtﬁgvhh Table 1
honol ogues  over the fol %énl ne decades of data on
|

ﬁbﬁ%@ﬁtztae sffugners! 9]48\@00868@1% RERR) thenpyeasgsipgliplly conserved
%dS ﬁr d&@pitd h{ulljtllﬁ@ﬁrg dr%uﬁﬁ%t%n@ 9nd taﬁpaa!r&ﬁ tIgLSlO%athIlS to

nza I rus n together as a series
G:h@s enflRemta stiamsai havs fmmdmha:u ghueBoIf7iibflodnea G dgomartshrated

for a Replikin Scaffol ich requires a se f
ERRTEE PP R PTG R Se\eﬁsgtm@h Conhen anasee et HUS e

B@rﬁieh{’i& Bf PEIRY | i $18EIYERESSic 9P TPI7-SSS i PND (ﬂa@d&ﬁlc of 1968,
about 30 ami no acids and further CO%H ses:

tpidamrrain Chyed anel &uﬁdlad@ﬂﬂoﬁaiahytram dp nn@2®0ﬁ}@n|d at HISNI

t .t 2
EGET A ot 1207 CIEUDR i PGt b SIS crastoa
eI itAakurb KK G YPK LERS YV NNEGREVESLUWEVAH 0 10
am no acid residues from anot her | épﬂne resi due; and

(0098} | eRenlikithenguersws s prgeorrlatalimpy itk ingraenbrglence and

PRV, FHERE I M SR LR i

strdihsieNiadluerzalvatuesThtllatl shawethe GaisbReplikihi The Gmo@enRephkin
amno acid identical to a substitutign in one or
P@b}tﬁ homologussravst the delirising dimerdegracs of fgfa ﬁaanﬂ%ﬁaaftéaéns have

rm 1 {;ﬁ%@v‘ﬁ% deanst, ﬁrfegﬁitdr REVERRAG 1n§'n¥eﬁ%1§§ Caifll oihﬂ‘lﬁﬁenza

Ity are use as targets an rapies in
etms glakgnsegethenss oferidsnthk WmozaReplikas andritehgnelsgnds fit the

e t her e des an i sol at ed. Repl i kj
e B8 i ad v ks 0RBb o Grsaess eley o1 pubtd Befikin
%éﬁﬁie@ \xfh'efe%{ cadhloRisfid ‘Nephﬁﬁl'ﬁéﬁﬂéease&héﬂé‘és SOAPHides kP&t 16 to
o about am no acids and further conprising (1) a

eeoutida alrmncy mlﬁ%a@rmrtbmqommsw @) b yeginireal lysimedind optignally a
AR st el Aot i B Rt iig P e BAlhiMRine ppge

hﬁ[lﬂineaﬂnnﬁtiﬁﬁdlﬁ hdi@cent &) tha tdrifshan ﬁlsﬁdin@ @P@U‘j’zmﬂ&eﬁﬁh@@to 10
aci ds from anot her | SI ne; and (4) at |east 6%

pypénonesd ises Hompaoiheblysme dosaysh akd @) stlgnst @bt 6% lysine.

SeqUeRGPIAKIN'SCAFFILIS SEYUERCESC OEEFRA Y WATH
INCREASED VIRULENCE IN INFLUENZA

[00097] Replikin Scaffold sequences in influenza isolates that have a

substitution in an amino acid identical to a substitution in one or more Replikin
Scaffold sequences from influenza isolates that have demonstrated increased
virulence or host mortality are useful as targets and therapies in emerging strains of

influenza virus. The present invention therefore provides an isolated Replikin
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contains an am no acid substitution as conpared to a
Repl i kin Scaffold sequence of a second strain of

WO pfoB6Ta virus wherein the am no aci d substiPCE/USW07/669978
not the substitution of a histidine and wherein the

epl.i kin Scaffol d sequence of the second. . strain. of
SERFelnaui Gt a%ﬁﬁﬁ%ﬁ@&f tptfyengivires pRTisingol Gl ehgut 30
_@ﬁl‘irﬂﬁécic(sza)nd%ﬁt@ér%ﬁ?hsihgs' ne and optionally a lysine
i medi ately adjacent tothe termnal lysine, (3) a
t ermi GBI  higeriminad dysareceng dpitiondlli smbysingmmdicdiataly adjacent to the
adj acent to the, , termnal histidine; (4) alysine 6 to
about 10 a rﬁlbnaégfsglg’from anot her lysine; and (5) at
| east (§% | ysirhmal haviidinolaad QitktidnR iﬁﬂlb&ﬁdt&l?ltaﬂﬁﬁeﬂt% the
additionally present in a Replikin Scaffold sequence
of a thir&mBinahistidnei nfl uenza virus conprising (1)
16 to abou j i s . - ' I and
opt i ofd 'y 5 yEsaoBE Emirbiabicd shof MR s U
term @l | yslca 6% Byinas t er mi nal hi stidine and a

hi stidine imedi ately adjacent to the term nal

Rinstdinlthd@sol4tdd Raplivis SBLTd %@}L@h&af tAO figrktiigin A€ irlRichFa0Mtus
another lysine; and (5) at least 6%l ysines; and

fpRERiaB AN eMEopicab BIvseiugen eheonspased foralR erdikin Heaffedd sqguerre of
ﬁtsgcaolnla s&ginl orf’fllm{feeﬂéf}n}fﬁsr Witerbin tﬁl& gthfn%l a%}dﬁs%bwt{l{i]or?ﬂ no% the
increase i n replication, virulence or host nortality
asbseianiparoéd higidirichad Séeesinl tietR @ilikino caffold 4tqudRe oif tHeSecond
26 WD 2008/ 060702 PCT/ US2007/ 069978 [00098] In a

piran &f PECBAYHISFEAYIIS¢he ani no acid residue in the

Repl i kiyn : he, cond strain of influenza

Vi ruskqt)hat q??su@???%ﬁ%@da vm(?sf h adifferent anino acid
resi dg® i nattdreniirg pysind andspiuerityen lybint enfediagtly sdjaainnto the
of influenza virus.is located five amno acid

resi dues f FOMRAESISE i nal histidine. [00099] In

anot her) pr gfigrdifd n2RARi A8 AthistldiR iBFH A Iadjb &R 16HR

in the Replikin sequence of the second sfrain of

i nfl uenza trmiml hsstidbstituted with an amino acid

resid other .th lL.eucine in the.dsolated, Replikin

sequehDe of YW 1§ 1o PUELq raird e figpy wifuBs G end

anot hes) pr ef Radt &d BRMAesiangnt, the amino acid is

substituted with angd‘hydr ophobi ¢ am no_aci d ot her than
1

Pégeaihiie spbstigwinnre pddippralmresgnicintsdinniikin Scaffeld seapenge of a
Attt SHRARLIH LGS Yhpridndret hi onine or an

(1) 16 to about 30 amino acids;

(2) a terminal lysine and optionally a lysine immediately adjacent to the
terminal lysine;
3) a terminal histidine and a histidine immediately adjacent to the
terminal histidine;
4) a lysine 6 to about 10 amino acids from another lysine; and
(%) at least 6% lysines; and
wherein the presence of the substitution in the third strain of influenza virus is
correlated with an increase in replication, virulence or host mortality as compared to

the second strain of influenza virus.
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i sol euci ne. In another preferred enbodi nent, the
i sol ated Replikin sequence is isolated froman H5NL

WO pdoB0eTaRn vi rus. [ 000100] The inventors have PCT/US2007/069978
establ i shed using 100 years of epidem ol ogi cal data

he concentration of Replikins in an.jnflyenza. .
e cor v P APELC 4 BN RAGTDPRENOE 28K N0 FHGTSHIUGT thdfapyin
E%eﬁ@éﬁ tRPLLEHA RO bEAuSRMadird it ¢ JuBGhitdfcl vAth a different
particul ar highl conser ved REE%ékln sequences has

aingw dreckresicloe methgtReglivintshquancepethe dirsintraineyiinférenes virys is
n

evj aof i.ndi vidual sequence changes .in highly
BT gl o R BE TR AR Rkt B e
$60U99[L00 yeRhsotkr peieaeNEabaimea, tHdaindndasid residue in the
denonstrated retrospective and prospective predictive

Bapllensgqueponefitbe peored Firkin ot Stlenz dgsiihsubygtuggosigh an

5%?1{& %‘ic{]{eﬁaﬂg fofﬂe? tﬂaﬁ\feqlckrtekiﬁ \Mesﬁolgﬁ%ﬁ @(epﬂ?iﬁ%@iﬁern@% Sfjthg Birst

provide targéts for treating energing strains o

ktndih W€ nfAeNza wigus. ¢ BiiEhder prgfeffod s@bbtiplehk ithe dmindlhodues.
amno acid Replikin Scaffold

F | e, 29

5@%@%&”@5 anha PyPphqbat Hapericl! Fbw4han lewsinc- o anger i n

gfe‘?%ﬂ)&f @n(lﬁcﬁl*ﬂﬁblﬁdthglﬁgg\% adi N]ﬁuyétﬁﬁﬂ%a WithY %Mh}b ine Qr an
at le 1 d wth a

ogenic” in Ta conpl ement e short
sspituhmei ¢n Rephdrlprefesedjerebadmknp e isdatad BELKHEN aaqheace 1s

Keyho Li cyani.n adjuvant provided a strong

¥ ?deg?@fﬁ%ﬁnﬁ%é&b‘?%' and chi ckens when injected

$0002 00 PN EPRSInYentSi8Ra FX &RIIBh I udiP PG rs e Rietniolo %ical data
o

provi des the Goose Replikin and its honol ogues up
poode comprntration ORellikgns in afabilusnza dieworestetaaesesith wigglence of

onstant. . length, constant lysines,at the n no .
TR B Bt e P v O i o Per ity
cansRBey RePlikinaduedt&s has ARs SV Eeoridlatdd Hitremilensé hdd NS
in a fixed scaffold for decades. Honpl ogues of the

@lélg@iqsee ph iiekicw efgpdizideal seavencs ghamees inlugllyicansarves Rq@lifin
1975108 000 EBRACSTL I e RO ERRBAIERN S Yo
ggﬁ%ﬁﬁ&ﬁf@u&@fﬁﬁ@%ﬁ@@gﬁg& ggildlicti\lg\elﬁaﬁ&g@s: |a tut i ons
SERABRY i RertiimradaoenSBeorerain SHE0RueE kewise been
Bérﬁhﬁéﬁiafbdttg BEbi@: Qﬁge@s%?&&étiﬁ%i et%ekg%iﬁ% hAhELinNBENMEHuS

rat her than random™ Thus des comon assunption
cotbinimibome Reptkishostoldgues.ofs cxmpled a 38 @ominagcid Raplaom

Irstf‘ﬁl‘fxfﬁ@ lﬂ?g%t?‘%f@%rl}i%?taafggéq@%&%ss r%ﬁ{ &@@gf ?I}S(Yi}??nam (labeled
eDNEEH YR NaGn Y Sighld 9aadesniat inoﬂ%tl]é fbecoﬁ{éjll)éiﬂéﬁtéd)&}itﬁfa short
idly

synthetic influenza vaccines which ra and '
syrdkgserRepliginsegaench&npwapas & ORE anflakephadn birseat Hemocyanin
e gt Voevici(%{a T00S (AR Q08 0nkS R kanth S 90 Otk HSEE Aj€eted
aJPXrgé¥ fOF s§ﬁPﬁéPic FATPERTZAa Jﬁcéln PP e J
sebtaenvadly. ReRl BxdahiplSzaf fol d in influenza virus. A

lﬁ? 0|1i05<]i " %gb?é ]; %Lo%ic%e% r:[rl'[i)er iGgoesSé fep?iﬁirni a%%i itosfhomologues up to 2006.
The scaffolding in Table 1 demonstrates that constant length, constant lysines at the
amino terminal, and constant histidine residues at the carboxy terminal are
conserved in different strains in a fixed scaffold for decades. Homologues of the
Goose Replikin appeared from 1917 to 2006 in strains including each responsible

for the three pandemics of 1918, 1957, and 1968 in HIN1, H2N2 and H3N2 with
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conserved peptides conprising a sequence of about 16
to about 30 am no acids and further conprising (1) a

W 2008106102 | ysi ne and an optional |ysine in thePCBEERWOB069978
portion imedi ately adjacent to the term nal |ysine;

2), a term nal_histi ine in.the
?la)éhea a@”BBWP%hetweﬁ%g'é&?t 13913' 7 Z@?%IE @Héﬁtlt %aele SRl
th‘t?shhgﬂoﬁﬁwh{o'ﬁ)ha% o.lsc%%%ﬁ PR d‘rdb%b R&p Mih ey BlpeuWtIc&ivic@ind
about 10 am no acid residues rom at | east one ot her

qut@nﬂféfor amrsmyheathan easiomabldws degpiteyhé earsmen aésumptihe that

id i de. Replikin Scaffald
S8ty SRR etk g RER R Sy SR el g B0
Rhssialtiohy i flusalags, $n fkt, aarkh. eHnQR d@ﬂ&ﬁ BbhskhAtion over

Scaffol d. [000104] A non- limting preferredtarget
ﬂmadgwiq*f@tth@ ProdpFtigarefydeds m@slem@ vageingsmyhigh ramdly and

gtge&génsﬁ%ﬁ’} ¢ JJ% p?é&fr&f’mdad%’x{@% Thg 'chgb@%Ff?ec%@g& ik t%ﬁqg&lt

m no “aci sl ne acent
tyba& term nal lysine. In anot her pr eferred target, a
eucine five amno acid resi dues fromthe term nal

m@tlpah n eleqfefprf‘ea T—Qé%ﬂt forisyni8etig mblugnzasyageipey is tha @asei ¢t
gﬁltiﬁ rSch%lﬁQn \'ﬂnﬂng\ ﬁ%lﬁ'l’g g&ﬁf(ﬂ& gorh%&%ta’se es of
Su e wt

stitution o a eu0|ne 'S roph o
aonseovcd picplidels mompnslhg ra sequeateof adut & getbousibahinb uimds fand
?f a leuci.ne is made with a nethionine or an
lérg}eéﬁ%riﬂﬂ%sm% 000105] A less-preferred target for

synthetic (nfd ddBgRiadl IYRRE hﬁ@aﬂ@ﬁh&ﬁl B8inc B @R k&lid®lcYPdrtion
Scaffold in'a first Strain | uénza virus

conpri si ngimmgdiatly @rbmernd@ tb¢ termmbtysm, am no aci ds

820 ARSI L PTPART 48 b e

the term nahmelipelygdjaded) toath& %i’ﬂﬁlﬁlﬁhlsﬁﬁlﬁtﬂ dl ne and a
hi stidine i nmedi ately adjacent to the t er ni nal

hi sti di ne; (33 lagst anpdysiec withiniahowst @ t9 aboutalfl #Bing@ry residues
residues fgam ﬁﬁé(a596&e$thér>1§é1{?§e ;ﬁ{hef ein an

earlier-arising specinen o irst strain or

anot her st (4)ianlaakt abot&s [pmprwigdss tte Reaplabkutrd 0Seeahd atid
of about 29 am no acids. [000106] In Table 1, the

hi story of PEMEI®Goose Replikin and its honol ogues are

R %ﬁl&ﬁ%cﬁff&ﬁ‘#étﬁe 4% l&lﬂ&s B £SR0tviRME RERBk Qfa lﬂi{fa"ﬁﬂz ?]f
VI rus able 1 enonstrates conservati t
‘heodfefsod fdi'schonaf 0Qypldiin SbedfoBbose Replikin in virul ent
TM %n]s o; i nfl uenza
0104 non-limifing and preferred target for synthetic influenza vaccines is
an influenza virus Replikin Scaffold comprising a sequence of about 29 amino acids
and a lysine immediately adjacent to the terminal lysine. In another preferred target,
a leucine five amino acid residues from the terminal histidine of the Replikin
Scaffold is substituted with another amino acid. In another preferred target,
substitution of a leucine is made with a hydrophobic amino acid. In another
preferred target, substitution of a leucine is made with a methionine or an isoleucine.
[000105] A less-preferred target for synthetic influenza vaccine may be an

Exoskeleton Scaffold in a first strain of influenza virus comprising a first peptide of

about 29 amino acids and
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[000107] Table 1 illustrates the history, by year or
smaller tinme period, of the existence in the protein

wae0so6a192 of the Goose Replikin and its honol BQUES200T1069978
ot her influenza Replikins. Table 1 further

illustrates the history of amno.acid. substitutions .

i n those hbho GETEa EHHe Ahbe BseaRaetinad ot o ermina
am no aci dgye@fc:the Replikin structure which are
essential to the definition of a Replikin and the
function 63 atapnidalrfagidieaandonhistiipd inededigteRegstidckitte the
TABLE 1: Re%!n:ikilﬂ ggaffol d showi ng ordered

substituti I hET88 year conservation of influenza
virus Repl $3<)|1{a> Ip&iné Witk 6 B B Bhinb AcidapdidudsgRIn &R} btBBs lysine
froma 1917 goose influenza Replikin and the 1918
Hibeeain pasdBer @ isRepiDekinentod throist sisma or giothgr rajn of virus

koo 8gpk | BKRplohkiakeigloyy widib GobSA Re ki addhitd wenalagues are
ose Repl iKki g, sypkl sksy nnkgkevl vl wgvhh 1918

%@@d%@ﬁ]‘% tbég%emgﬁﬁ)éq;ﬁk@f avian H5N1 virus. Table 1

Mo |« >3 e .
ﬁ%rﬁna %1\%}9\? l%&g%éﬁﬂiﬁ%g g)‘g kh\l_éld‘%géfm?d Q&Qolbg'yl\lgyf K gﬁ%‘é@@k@ﬁ‘hkm n
kkglestypiaiskog y fivmlgk evl vl wgvhh 1976 HINL

SR R D ARSRESH UigU iDL 67 sheramalgegime period. of the
SYRIch 8K IMhO P € Viryoheré R e XG6bsERNbikin and its homologues in other
kkgt sypkl sksyt nnkgkevl vl wgvhh 1980 HIN1 kk

heABnlikineg Klablovt furgpenlusioads thi Ritory of amito acid

E@%&li\éfé% §§t§§ teﬂﬂq(kngqﬁggv}!{eé :alzl:gv ) Eco%}%g%atﬁil}ﬁ certain amino acids of the
Rlegiisi pih Gl ok gleaxsontiviors ke dFhltidnldfla R&HEin and the function

sypkl sksyt nnkgkevl vwgvhh 1992 HIN1 kkg
fomds@ﬁ@qﬁmgmlmd\hgmllkw6 H1N1

Eﬁglsi Xi ﬂt:@ﬂ ;.Sﬁé gé@%ﬁ%ﬁ@ &%’eﬁ) 0 ??Miﬂﬁ%% lﬁ&&ear
L t Jhflu epl' peptides related to rapid r.eplicatim.l,
2;}9 §Y1§ [\ggpg WH k theN P18 ‘lealan pandemic Replikin

g/ir
Z
sypkl sksyt nnkgk4 M 2Bod eRhomadodies-2008/ 060702
RETLLUS2007 ARGY A 63s---kkg--oy wkdrs ksihiankgkevl v' : wgvhh 2001
Kt N vick s sy piilisfksyi-nrisgke 91y, | BV flud@92odsd Riplikin
kkg§sypk1 sksyNnnkgkevlvlwgvhh 1918  HINI Human Influenza Pandemic

kky sypklsk‘sy\nnkgkevlvlwgvhh 1930 HINI1
kko¥sypk1\NsyRnnkgkevlviwgvhh 1933  HONI
kkgtsypklsksytnnkgkevlvliwgvhh 1976  HINI
kkgtsypklsksytnnkgkevlvliwgvhh 1977  HINI
kkg§sypk1sksytnnkgkevlvm gvhh 1979  HINI1
kkg§sypk1sksytnnkgkevlvm gvhh 1980  HINI1
kkgtsypklsksytnnkgkevlvliwgvhh 1980  HINI
kkg§sypk1sksytnnkgkevlvﬁﬁwgvhh 1981 HIN1
kkgtsypklsksytnnkgkevlvliwgvhh 1981 HIN1
kkgtsypklsksytnnkgkevlvliwgvhh 1985  HINI

‘ 1991  HINI

1992  HINI

1996  HINI1
kkg§sypk1sksytnnkgkevlvrﬁwgvhh 1996  HINI1
kkg§sypk1sksy§nnkgkev1v1wgvhh 1997  HINI
kkoNsypklsksy¥nnkgkevlviwgvhh 1998  HINI
kkgRsypklsksytnnkgkevlviwgvhh 1999 HIN1
kkg§sypk1sksytnnkgkevlvgwgvhh 2000  HINI1
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whk@spepkhsksynnkgkvl vl wgkhh 2001 H1IN2

kkgsypk¥%sksynnkkkevl viwg hh 1999 HIN2I nfl uenza kkg
sypkl sksy nn4Nkevly wglhh 2000 HLN2

kkgt sypklsksytnnk kevl vl nghh 2001 HIN2 -k

fg/angk kE\” vIV\g QOZHFEII\Q —-Kk yp
£k sy ‘4]%% vw v kgH)ﬁQ Syn g lwgvhh 1957
‘Irlln ev qu

N
g s qﬁ
9 Y

gts oklsks

ndesy, ﬂlgnf%g H2N2 Human
f?%;E 1}’900%3’& f kkbsypkl ks
1m‘ a Pandemc - - - -
N7 I nfluenza kk gyp

Mﬁnzﬁn Enyp sy n Iviwg hh

N ‘»E zékﬁ H1 ' yn 11N1V\g| hh
08§ gl&lﬁ}’ 1¥§% YHQN WaR nd@Sle dlalic
Q ‘ AN ﬁﬁm]ﬂﬁ}lﬁuenza Pandemic

'1196% mthuﬂim lfglMPandemic
199106 HAGGudkeNh (China) kk
| 1; 3000 ChinBR) makkazyP Sy n | viwg
woltth Y§%9SY HBNLhwahh sidfalq)HONL
D 168 20601 [ENenéiGhi na)  kk yp
M%r(zﬂmna) HskK (MPpn&yan | VI wgkhh
X1 $933n  Iywgkhiyi20Q2 HSNL
I§1lw Mgt 20621 keMlng)Thai | and)  kk
002 5L 14091 etsrMYChidek yp Sy n

\::q vprg§m1 nodsv| wgkh (@008 HSNL ( Si ndong,
Vi h$p92 0 BN HBMInaf Chi na) kk yp sy

7
Sl
B > % " R 2
(2 %5 $27
P 7
> Ta %57 g
228 T AT
7 G 7 LA
g 7 Z % Ly

NV RN 5 H Yhoet namN1 @ihgh) y pat hogeni ¢)
\\\\ h N2004XHE A1 ( VIHEN havindhi ghl 'y
\\ 0 N\1Rieoh g9Hin HINWwghhh 2004
M§ RNNGR \\ il oF; {3} e¢2c HS5SNI (China)

5

e
/
%

NN 1v1wg§hh 2002 HS5N1 (Thailand)

y \\\\ \ 1v1wg§hh 2002 H5NI (Vietnam)

Vol \x\ \ 1vlwg 2003  HS5SNI1 (Vietnam
\\Q\\ 1vlwg §hh 2003  HS5N1 EThailand))
§n N1 v1wg hh 2003  HSNI (Sindong, China)

syXn \\ N1 v 1w g§ h 2003  H5NI (China)

\n \\\ \ v. %hh 2004  H5N1 (Vietnam, highly pathogenic)

§n \\\w\k 1vliwg hh 2004  HS5NI (Vietnam, highly pathogenic”,gull)
\ \\\\“ ~\\\ 1vliw g\hh 2004  HS5NI1Vietnam highly pathogenic
\n \ lvlwg hh 2004  HS5NI1(Thailand, highly pathogenic)
\\\i\\\ 1V1wg§gh 2004  H5NI (Thailand, highly pathogenic)
\:\\\\ 1v 1wg hh 2004  H5NI1 ECﬁina, }Eg};llly pat};logenic) :
R AR 1v1wg hh 2004  HS5NI1 (China,”highly pathogenic”, goose
§n 11w §hh 2004  HS5NI Japan
§n \Q\\\\ Tvlw g§hh 2005 H5NL Turkey

N N\

AR ‘\\\\\\:&S \\
Ny \\\
kk& \\\ \ sy
kkyp §n N1 v1w g§hh 2006 H5N1 China (Anhui)

N \\\ syAn \\\\\ X

KRR OR

\\\\\ 1vlw \hh 2006 H5N1 Indonesia (highly pathogenic)

* Residues identical to Goose Replikin amino acids unshaded; amino acid
substitutions shaded lightly and darkly to show scaffold pattern across years and
strains. Substitution at position 24 in 2004 and 2006 H5N1, 1957 H2N2, 1968
H3N2 and H7N7 are boxed.

[000108] A review of Table 1 illustrates that if random substitution of amino

acids were to occur in virulent strains of influenza from 1917 through the present,

certain framework amino acids of the Goose Replikin would not be conserved from
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kk yp sy n Iviwg. hh 2004 H5N 1 (Thail and, highly

pat hogenic) kk yp sy n lviwg sh 2004 H5N1 ( Thai |l and,
wWo@hlgo7pmt hogeni c) kk yp syn |viwg hh 2004 HBOW/US2007/069978

( Chi na, highly pathogenic) kk yp S Iviwg hh 2004 H5N1

&Chlna h| atho enlc oosi&g}ﬁﬁw%p X
FRr39 éfﬁarl—B aifg fawhigly e e%‘i/cs CEWH 605 145%1 tO what
Toukerskk iy rKﬁ’dbn'i‘ subsliv@bRhiR0a% strbibd ogﬁﬂﬁélz(aﬁfm# darkk

ypy sy. n 110ag hh 2006 H5NL Indonesia (high
pedrtrogestent]y conRes p@ltmsesved@enmo aadls atghase @Qstlﬁzeqoﬂhakdqﬁne a

ds. unshaded:. am no,  aci d . subst.i,tuti.ons . ded
AR ThiG L7 R R i B ulieeing S s B8 A B AP
Yefisa ROSlikis o @l aﬂ sinSWP§ histidine Ofhe ALFiMESH bF MR Replikih would be
2004 and 2006 1957 H2N2, 1968 H3N2 and N7 are
bask el evqrtbl@tm; e R@mﬁm sRugTcCTagAnscryed preagnoratleas §5heears.

f cl. ds

:T];l%u%i i%[h‘ét? 'Eﬂe? c‘oh§e&‘$a{t8p oft Il@a{uﬂé ﬁlglénoﬁcg(ﬁs] olvgﬁgeecagé’ g&ﬁﬂ tlon
pireme ¢ said aebd amipléte@raf\mrdlonﬁ Mhrdfaachasubdtititivas Gommr in
Repl i ki.n woul d not be conserved.from 30 WD 2008/060702
pemogsxchatceosaigssapaaltofle Jefuptionpfa Replikn (1. whypgactds
B i P B St Rl SR pede OERE Refkinn e
pathbganaty dfrtherstye@ar to year conS|stentIy contain

PR 5 b oo bRt i Ve g dory
gra:? a8 sdeh®o 8GR @t FSappBdhtly gﬁeffér&% Iﬁ)siﬁ%ak bkthe ’Re%hEm,

sine or a histidine, the definition of
Regffoliti FEab\bdl1Hu3$1@tesIrgcslmng\mb@hmhenfe@tsposmhes Re3p24 Rich26-27.
erve

ZRAHE PRt S SRR PR bbb onti g poitiiBes o

@y@f atAgRRidea 6 t6 UDIihd/idiNfromann@icomelySik @whizhd@s not been
onpl etely at random The fact that substitutions do

@é&&ﬂ“@hmibﬁﬁﬁﬁmk%¢ﬁﬁﬂmﬁat are not essential to the

?lﬁf()'lrf L Qﬁve%fwl?e aﬁ&]e 1&1 Qu‘t{sgltu oh 0?5!}1}?&2}62@5@!%8 v%lﬁr? the 29

si Res Or 'hi Stidi nesy denons
anpar dcadstectdd, at Besctepl 19617 nwhen Khe pogiddh Dgﬁnftstotp/osnfon 10,
t he strai.n.

000109] y be further npot
b new posikgn L%@ﬁnmﬁm Pv%lr?sooéoasgwa f\tYhé\y(%ézﬁléwn 15),

SRSV ) DGR LA S i

iféw ersdepaomess recurrlng substltutlons at positions 1,

nd rthe stltutl ns, occur. .
T 1500 o % biomepbis Righa hignfio & R oy f S Rgfikin
8Y¥Afd1d BF a 200@Stkdin aﬂHéN’q @n ERirRMTARRUCTHS phéseRdct dT@n extra K
second | ysine (which has not been substituted in

sigeale apinantasain the B@phlsql copmlm@}hﬁ@hlkvm&afﬁom r'ha 2004
%ﬂ?nsat(Anﬂul) O{I]‘al?lfhasa a h{%p iff u1§tlof 6%1(as d}SIé]l!lSrS]e& Qéelow?. A Replikin

count of 6.6 is the highest ever observed for an H5SN1 strain and is comparable in the
entire A strain of influenza only to the Replikin count of the influenza strain that
caused the 1918 Pandemic. If this initial 2006 report is repeated and maintained, it
may indicate that the Counts of 4.5 and 4.0 in 2004 and 2005 respectively will be

substantially increased, and foretell a continuing or increased epidemic of HSN1

“Bird Flu.”
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amno acid stretch, as is seen in 1957, when K at

position 11 shifts to position 10, that new position
wha®shersm mai nt ai ned until 2005, as have YP, AXCT/NS2007/069978

(position 15), and LVLWs to conserve the honol ogous

Repl i ki Scaffold h
DA Ee1 Rl et T R PR o AR copaingteR enlikin Sepffold
é%%ﬁce@ hQ@@bé%ﬁQ@@E@gd ’[J‘dettéiﬁm?eefﬁiféck bl'i‘ repﬁ@ﬁfanlafé A vulence

6 strain of H5NL in China (Anhui). This presence of
aheerireplikin Scaffokl @gatrﬁratﬁs:mea@ von- Replhien Reqicnéd but craumteins

I k ffold . Chi '
Sl BEmERRy it I sRE R e R R L S ol been
b@in@what 165sRERitbtbINK s 6RUAL idfhe RePlikis stdfo1 D GhBSinceMBM those
observed for an H5N1 strain and is conparable in the

ahthp eeds), epupiag i noflopger [t eapescirfpy cxamnplh Eewre glankhs2 or 3

t .
SR | L YS9ty ARG N 1
B it praseding the ooy “dhell”@at. dut ﬂiratlmtﬂfeel té:aa rahﬁncozicwﬂs 5

and 4.0 in 2004 and 2005 respectively w
NS 60,0960 8684 W@%ﬁ%@é&lfém f the %ﬁ? nmfﬂ@ndor

S LTl S Oty < o e

vunhheﬂbpﬁmHﬁHM$eemdohﬁiqmmmmcmrDm$ﬁmhnﬂhwﬁwngnwnoﬁ’«n

Repll aff ence Ve. be n reV|

ol s TR b oF 5 TR S bh £ e g A T Sl decline
Yﬁ‘ﬁ@plﬁ(lﬁ@@hﬁtkisﬁhe?@%fré M cf148 IRNREANES dMhOfRlure of an outbreak
non-Repl i kin sequence but maintains identifiable

hoewHeoyie, fust asiibe Emﬂfa@F@Ofsthﬁ ﬁdtweresffnttm@aﬁfem ikthnnternal Ks

.t has hegn inter Ks
HE S P MR BT LB B RERUH Gl BRh
bpaeanc@tistallg oeOHS wvhef eHeRdpikint Cont kRAGEs 3 bad fseRh@sany, is
for exanple tewer than the 2 or 3 included replikins

wpafhl a apHedexofabs ¢raniag japreargice ety oquibrek repifismi¢.olnpe

Q468 el bl g, B BRGHoKCADn SRR ShroaPYitncinle”
e%l(bikiedﬁattt]ﬂ@r@phh]ﬁlfsohfﬂqld issa Erdtivat strdchaglderhént off thewirugsnot

uences .of jsaql at l.osing t e|r hi gh replikin coupnt
Brere Yepunizes L%Nl%&% NeyaR A &@SSpﬁ@gﬁ‘éﬁfal%wraﬁnsuccess at

SRibHEN %“pglggﬁggeak This "destruction" (or

i nconpl ete syntheS|s) of the replikin scaffold, going
0Ag3las Fdar edamplenart t’arherelzaftsllngm)emmnI@éplplaklculaﬁmfhlenza S

t her ef d f the fail f
St ke gtk EoR i HendaRh S plSitince of the
fully repr @?%fqul%‘ﬂcéfi@érﬂmo\’éﬂcfd@ 151151%?&0@& Ks and Hs,

producing nore re ki ns and t hus hi gher Replikin
Count, whi &h Thaﬁgétawam@en@wéppgm@@sddw@d\%m nresgrved, Le.
Repllkln C%ﬁgt exceeds 3 and is headed up, is useful
as an index of the com ng appearance of the outbreak

or epi dem g) Tha lasa@cld hindd de@d Hditfon(ZEANLCH) abiSHresdridds i.c.
shel | phenonenon is anot her "proof of principle"
evi dence t W&t the replikin scaffold is a critica

structural 4?|Eﬁﬁr%tre %fnotlgt?ge\f L8 to T@hmino acids from KK (needed
for the definition of a Replikin).

As such, the Scaffold is no longer a Replikin Scaffold, but now is a Scaffold

Exoskeleton. While Replikin Scaffolds are associated with high Replikin Counts

and the occurrence of epidemics, Scaffold Exoskeletons are associated with virus
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before recogni zed, having a function intimtely

associated with viral "success" at outbreaks and
wepiodeeizes. [ 000113] For exanple, an earli er- aPCBHUYP07/069978

specinen of a particular influenza species havi ng a

|k|n affold is |ater changed f
Y G’F TEPHOHEN QEF ﬁ'r@e ggf@}cv 2@“15% %FF‘P% clons
%aﬁfﬂ Me%@ﬁ&amtﬁ'cﬁ% 19:2 a@fbgld%):s whén RESIE&GH S@%ﬁ”folﬁs &nd
The Tast two amino acid positions (28 and

almlfpr@@é ouibdcaks aes. decmﬁngﬁhuseuusefmieh@npsthmrwcbmgéqrt sK

BurDi o TER BT AR I PE R REUHE bty o gy for

bheingaiid sepResidnikdgantoeadt 4l fhtibbdiks BrMAlISinRibHERf RINA and 2) the
Exoskel eton. Wiile Replikin Scaffolds are associ at ed

W&lhofﬁl@thF?éﬁW%il@ﬁ Counts and the occurrence of

R R L S T e S )

drecfattiRatrieeto ¢ proferaly efidled9 hinenoefei deuence That $)eg1ns Wlth two
Scaffol d Exoskel etons . appear tqQ be degenerat.i

éxsmfé £0¢ erds vaith twoshipadingsy d Sspisteralp rfh%%ff@éa$ %@rtb%bout 30

Ghiidfeuyi ral outbreaks are declining, thus a
use UTH?(%I n%stl c structure for this purpose. This

Cd(lﬁlmmlﬂﬁﬂbstﬂ!‘uﬁbnlil on and use of Replikin Scaffolds

t ts f. . ti - [ t Is
Fohet DodRGnPrs R s Sy RSB ARy Epsartord
B@SdtSreQ Ep@dﬂhhfe\éﬂrfc@éd ¥ ?ﬁﬁicﬁﬁ? amEIQ)OaQ;cﬂsAf]Ho%ef %E&ﬂl@é Edftain
and conservation of e Replikin Scaffold may be seen

bninct deedsfshate cohmmort ﬂ@n@cal gcapyres éllatalnﬂvy aaslmﬂa(ettffezgoraﬂnp no

bl G RREobis o T bbbl oy RLNERsR G R Timitr

$BudtOraPERBLt 0B the REPIRE RQuEeiwith eeﬂgﬁlar arfNonQidAS ipBstulated to
Substitutions 000115][ Substitutions in Replikin

e arorelikly thvartheignbibutige of poymineecilclif #rotther agxinqpraid frem a
ag[;e@g}{trgy&{?est ricted to particular am no acids.

weve écause certain am no acids share conmnon
coodtielal Asaddudods hinabe Qt@\dpedimﬁbﬁm' dasgrgodtd, acid, basid, h?drophlhc

str ure _and function pepti de, asubS|tut|on
édwm?ba%. Tgisgrestulafed 'gla%?%mlélf’ acidhip adlaﬁwgiar éf?ué?c"t’mgﬁ be

hﬁﬁe ﬁ"Eél Sﬁﬁs‘ﬁuﬁ&gwﬁﬂ QR amlﬁdqac@d Sl &Y %réﬁ% 3n af lafhinacid jn a

post ul a e nore kely than the substitution of
diffeaerit goouge i Thelmgidagroth énavmman acido sidef a:tram anclatich fagragtng acid

g]ré(? g@'&n;lg gcfgl Eha%gnﬁggfoglgl l%?yar}%%hzilsllq ?n 1nclucIes lIlnstldlne
lysine and arginine. The neutral hydrophilic group, having a polar neutral side
chain, includes asparagine, glutamine, tyrosine, threonine, serine and cysteine. The
hydrophobic group, having a non-polar neutral side chain, includes methionine,
tryptophan, phenylalanine, isoleucine, alanine, glycine, proline, valine and leucine.
As such, a preferred substitution of a particular amino acid in a Replikin Scaffold
sequence, as contemplated within the current invention, would be a substitution
within the same amino acid group as the substituted amino acid. For example, it is
postulated that a leucine would more likely be substituted by a methionine than by a
glutamic acid and substitution of a methionine would be more likely not to destroy

some function of a particular portion of a peptide.
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and hydrophobic. It is postulated that an am no acid
in a particular group would be nore likely

WG aIsH670t ed with an amno acid within its groR@I/URNT/069978
an amino acid in a different group. The acid group,

' n acidic side c s aspartic acid
sPhefutn e Canrert e StBedtion Sablanay g & basi ¢
%rmﬂﬁ 19hai Pherd A& iR %oﬁue%ﬁ it me currlelyt%uﬂﬁem RS 10D AR

he neutral hydrophilic group, having a polar neutra
§i508 “badeflud, in serstral desnteispanagipnesenighe figstiphase of wn osédeg

AR IE%&?%SJ PR PR RUR, o AT R SHBR 08 foty e

352(1):978 B suggksty HaORNAS fird PRIBYbRIpRALAe-peseh auﬁsrmsmn of
al anine, glycine, proline, valine and |eucine.

E50H, “seqpensing ofebe gm@iﬂems{}ﬂmﬁrﬁe@fmaphp%gq indhg weerded- bﬂ@dlng
@&% ﬁfﬁeﬂ%%gﬁglﬁrdr &éln eﬁ'g@gff%'t cs S'Ft‘ﬂ%' %g—ﬁ% Th%%e %&{Hg‘taﬁg ‘i;g‘in

wirkihiene Eé@nﬁﬁﬂﬁuaaﬂeﬂ oloaelnyebwgr «;tha SNt h@lusnﬂms tftohutegent avian
am no acid. For ex postul ated that a

rsolicssia Thatlang. th@log?n@éwn@@S% é‘b%@?%#@a frgip the absence of
ggh@ﬁé%mfn?eam%&ngg h%hféh’i‘r@l&e ?’ﬁb]?us@?dthﬁf’ﬁ @uﬁgﬁdt%ew

a met hi oni ne wo e nore not to destroy
sangtf Hostevanwofmow npport thred @cem cohangem 1of specged e pro8&3Sn

WO 2008/.060702. [ US2007/ 069978 | ) )
EHERTR AT OV G RIS SCRPol HNE GOBIE 1o M P By and in
PR R FRRGROAsdr AL suicléel 9@9‘ I PRATORHL ﬁfe?@ﬂfas@eethh& Protein chemistry
nortality HS5NL "bird flu" in séveral countries nmay

Mélpnhe@@mat@dw‘elﬂfl virg$ erpthfaslﬁs ofid dormavey.dWe foiurd ﬂhatefmgh of the
E 2005
RS RuEnygonGRRES o AR LSRG ST e N A PN

Bd‘tﬂi@péﬂn@d@%@?ﬁedl@te@ 8y 98 crAMSdnethi @Nn@tase P e, concentration
sequenci ng of the viral genes identified no change in

ohe spe@efecml@ﬁsntﬁ PRRIidgy in @ptvwémqheﬁ&@@qnnd@wd@w ptspapted
S B8 HiRRGON G Kililths, A0EnPRUFDEE) Rugihe Rfillins o

begwel[ml@s iif e@inof @oethtecd¥iNinepidanicatied99h 2115bb,| dnari’QOS -2004

Phylo e et| anaIyS|s suggested that from.the absenc
ofizu T HALHCK APRGHE R SOl thi RERLSIRY $A8IFR0C

VbiH&ESer ﬂ)b Ak N dd & 1H(F‘i Lfi‘e P VYN d VR Q:ghenc'ép%\f ed aNg

now report three recent anges in a spec
pmmpandasséﬁﬂémheAaMyasbéRepMﬂnﬁnmﬁheammnhémmxbhan@ﬁgorhl

t ast t H5N1 i dem cs and. i fact had been
b SR ires ol Tt B EFrRrgnticn Ry oY RGP Purpose
Bf @dlﬁﬂtlﬁg quégnklﬁtcbﬁcen%ﬁ&hmca@/aﬂ@dl@g&]ﬁewetiﬁfovl&laﬁb%
%ﬁwéenlcs and dormancy. We found that each of the

8] an@é&pilallpﬁm@ew&pléﬂnmme ini$e corgeniratyon cmmphkm
retros ect.ye re ted b
P et e it RRPEELENE Y E el BE &l ioP B g
Sﬂﬁb@éakldftlﬁb@SBlr@Fle’%@Idedﬁés thily bdigeeMiif Bipurd | 1c A iréview of
ysine and histidine, associated wth rap

F S éhtll%ﬁate%ﬁl@t EHREPHNK RﬁBthV\EOIPFé’V‘Qa%\/& %@a}kﬁn feurg in

BB g BB e BTt

example, an increase in the Replikin Count (Means+/-SD) in 1995 to 1997 preceded
the Hong Kong H5N1 epidemic of 1997 (E1). An increase in the Replikin Count
from 1999 to 2001 preceded the epidemic of 2001 (E2). And an increase in Replikin

Count from 2002 to 2004 preceded the epidemic in 2004 (E3). The decline in 1999
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(Figure 11). Each year that they appear in isolates,

the Replikins can now be counted per 100 am no aci ds
w@goosme@)yure 11, and their sequences anal yzedP@ruS2007/069978

conpared as in Table 1 Analysis of Replikins may be

acco d manual | referred, aspect, of.

aFCég%ﬁth?‘h SO SuliBral PRI isyPist fa P gidcpigin Hong

R¢npose of counting Replikin concentration in

aval | abl e seﬂuence information. [000118] A graph

(000449 at inragddiondpitht torat nember dfiRephking unthe wiruaprodin.ghe

St SoP s T i D SO RO Rt s B el 57

hdcafs abil bﬁeF{Hérap@délsdﬁﬂhspeﬁltlﬂﬁ&ﬁe@&lcﬁﬁﬁa{ll RNAFé ONE BisddssedA
review of Figure 11 illustrates that an increasin

Fdetmeb Kalle ééh@‘éﬁﬁ Replilon firstpbpirved m acznese infegted with énfluenza in
N
?g?&%poll% ek%i)glgﬁf g%(?ﬂs[hélg lengxth ?‘or%%a%? ﬁrgﬁgs gﬂhg gmtlrﬁ)' ﬂegmnal and

rease In
Ripitink iresidues at the Vedosy-ter@D)al ivercl@dServad ih9Bifeehetadsdn a
t he Hoq% Kon% H5N1 epi dem ¢ of 1997 (EI?.-An I ncr ease
Of k¥

fiped praf ‘ﬁ‘d%ulﬁ?mmp%?ﬁ of e GpeseRtrpiikpy apeded el 917
%‘cpt&%ﬁ}q:ég%%% Al ESkh rADIndhe ég{q{lﬁ thiée #)egﬂda%fbls of1918. 1957,

Count 002 to 2004 precede emc in 2004
aB) 968ThE 1tdcHRNE and HBOED aﬁ%cﬂw%@fﬁﬂi&&/s@lﬁﬁlﬁﬁﬁ)ns between HIN2,

(RRISHRRIE cossteiad AnRe arelve il g,
i
KBS REQNOL &3 t Be gd&titivi QRd Ifé'{’alh&?fotr 953% rBED@EN Bfndom. Thus

Replikins in the virus protein, structure of each
Rewlltle Kiiencomimeo grtsumptien thet arnm@ramii swbetltamhsmhowhd@esur at

tar for ., vacc a th ther ies su

5% B8l RSP RN A Glonh JETRBLER 550 62% papgenn
Thﬁ;rmﬁslkal dRaRdriviioh dviet écaBBslovgdhd produ@Rss siithesd ed
with influenza in 1917 (Goose Replikin). Constant

InfRighrs vasewss yhtchlrgfeﬁkye@da@exmﬁeﬂ%ﬁh aen baprgpaad inpastyance and
i Shd el V5ﬁ§59¥§§h£4 5% carboxy terminal were

conserve eren trains in a fixed scaffold
ImmnaepadasheE@ﬁbHS@Méngﬁkm@&pﬁhaﬁetREpMnM1mmﬂmp§ame&ms

from 1917 g
ﬁé@rg@m iy 2o rln%ﬁ@ (T n%@éﬁ? ¢ é@oﬁgﬁ@'\wqg Bgen infected
E@i%@%%mﬂﬂﬂ-oxﬁ%{gy agel dﬁﬁ“&dos@f&@eﬂﬂ& lﬂmfegff ttllikeéleven cases in

bstituti ons bet ween HLN2 . EBEven
decthan Ifrwubswmbﬂr 28n200dtto dimuasw2/, 200 dleddAlthmtglhehe virulence

S I|k|n end. t o be, sel t|ve an ai ne r
§E§wﬂ ml? RPRGAFS (PR il STheR et gy q@tq f‘ereaaﬁﬂ{)%r further
@?r%&’dfﬁbm%rﬁalﬂ% hafaRthad®ebhn %ﬁgﬁtl ﬂo‘t‘%rétQB favdQieh e @ I ever,

random it woul d appear that no substitutions

W Homf hayewpscragderecem shlsditutions prdiee H5IN1 Replelphiakiipp acid

SONRRL VR STk e S R kel o

isoex@ansliviahi, Thallaae apd ERavagsl 2004 @dy Tnisie 1anSubstiatiobat site
effectlve for nore than one year. [000120] In the 1997
RBMPCT- s eheccuprd sire therpacainiea ol N Laini 1059 Prt waspigsent

in the last two influenza pandemics caused by other strains, H2N2 in 1957 and
H3N2 in 1968, together responsible for over two million human deaths, and in a
recent virulent epidemic caused by H7N7 (see Table 1). While these are only hints
of possible danger, these data on substitution, combined with the rising Replikin

Count shown in Figure 11, and the past correlation of such Replikin data with
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approximately 27% 1In 2004, of the fifty-two people
reported to have been infected by H5NL in Asia

wappsosi7omt el y 70% di ed. Most recently, nine oPCT/Kg82007/069978
el even cases in V'etnan1fron1Decenber 28, 2004 to

Jan 7, 2005 djed. Althou V|rule e

e gnéspéa%@t gweﬁ%w%féﬁse?a & a%\ %ﬂﬂ@@@owwgﬁ&%ﬂem
taﬁ’al?ﬁs fh%ﬂﬂ'ﬂe rvﬁqs ts%hﬁ(w th §§reac¥ﬁﬁrﬁ§tgtofﬁlﬁﬁﬁnhunan to

hunan, been thought not yet to have occurred.

IEQﬂﬂé%]r Tavbée hdembavatoibemnicerty et@aReplibigScaffolidamsirilent
n _am aci,d resi.dues,at
ﬁh%se?@ﬁ“ge% Aty S Ao e tash Rl BT I R BB brseg gt inco
bh PROsKeR@brA @Ffol dis ¥e & daldredfdiatiapdniang. Ché dedrity 204
(see Table 1). Substitution at site nunber 24 has not

sewsgryetian f the Rophkinayataldateectorr. Isren hinthe da9 that thopgis

QLRSAN 1L 39l ASEid W0 L LHENERAPANARTE GR1RRURRE R

togeisti¢ines.esponsi bl e for over two million human
deaths, and in a _recent virulent epidemc caused by

0022k e eArramcst afjthe pyssens igveatien gﬁaewér.‘rhlsatwrﬂrﬂf Replkin
%ﬁﬁfﬁl@laﬁd GANGSBH 1o Ir!ﬂf?ét ¢ g%%&%lﬁ#{ﬁ%ﬂew}é @L@atlcﬁlod}*%ﬂ AER,
W t pli 1,

the rising Re own in F| gure
apidemeorgasdercioror & pclshthofocswedncRepepidemics at pandlemlms3 An

10,3302 0501c3, ECULUSRONLL00SH 12 BRI 55 9. Moo

Ry RQEREED Gt 1&@@&'56’331'11511 NRf doliftsVih [i4Bich S skl ad e strain
spread human to human. [000121] Table 1 denonstrates

oh é918rﬁn@igh¢ t:ly‘remfc Hohe Rl ¢l TN Bc dihe Redlikin Gaunuplethe 1918

t
I EhE e B Ryrao PR LB e e B ent BRI E IR o g
ipFedSieB chiguct of 8RS ExcRBldI0 gsfticEint a}écor_ﬁbh&el vitiegid hydepissible
conservation of the Replikin Scaffold, therefore, is

bede ipyentioe. fact that there is gener ally a fi xed 29

R
pree ot 5W§rrr&f%e§ yyﬁqu Hf thsr 1an) and

rate NPation of a VI rus ep| dem c or pandem c
PE00 23 ]Pr eﬁ'r&tle&f ke Tﬁﬁl‘é Llrdb%%: ?ev@ﬁls &k HRMDS2 Qfain of influenza
pandem cs. exanple of this conbination is the

ab‘u$ respon@fbl@ fre tiRelpEh-iantadihygiofluetrmpohdanhie of hYEhariddhe HEH2

ddo count increa R |Ik count s
SR Dt u g e B £R R DGRl by Bidclileof joss
coithiant siftBNImEior RidsudktitaBd at abii@o Reid!nukibar €0 tnthe Gootdre
1918 i nfl uenza Eandem ¢ and the current outbreak of

Replikin Scaffolde pendeblatle Amplicanss baticaremibe dise@ygesd; gndherein

el B A B e Dy AR B A U in found i
tdisenyviariedorcsia oV ighimiatsoihas hyastisution ih toohese Rcphkia at
?alfmgliqr;q?qun 121?1}196%2%8 el"rlllte HISrI]\I lpéggsleolijesphillsnl\ll)lepagié ?elcgl?tlyblsolated from
humans in Indonesia and Vietnam is
KKNSTYPTIKRSYNNTNQEDLLV(M/I)WGIHH where the Indonesia strain of
H5NI1 contains an isoleucine at position 24 and the Vietnam strain of HSN1 contains

a methionine at position 24. As was described above, Applicants teach that
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present in nost recent two killing human pandem cs of
1957 (H2ZN2) and 1968 (H3N2) [000123] A review of

waamBeconbove reveal s that the H2ZN2 strai n of PCT/US2007/069978
i nfluenza virus responsible for the high- nDrtaIity

fl.uenza pandem f 1957 and the H3 train
P Sflﬂ’élﬁ?%a‘}r)aé%lBB ﬁ%‘ﬁggé‘rﬁ‘ Bredictee Hf ‘é‘ﬁreﬁ%ﬁlh%éﬁ“l?‘i‘ve PRd ﬁ‘ﬁf&?& a
pandamec of 1968 contain a single amno acid
substitution at am no acid nunber 24 in the Goose
FO91240i n Emﬁalﬁlﬂgm@ianweinw&ﬂfé\l llrecmtbd isqlatetl gn hemensnew y

dlS ver ed ort

R TR AP RpE o SRR bty 24 LT68 Stosie Rt
lefmei%r&sﬂgﬁatb@ ﬂfén‘gglsﬁbs@lﬁdlo\'{? Qlab aRetd SOmAASadicr HSN1
substitution in the Goose Replikin at amno acid

AitigipePutoMs prerentHste @oigye mglpmokiahtypaesrda ppredeates, y957

AR, LSRR U ISAF o ARSI Moty o

atil@nfobddeatitds Nhe aatii@iadis s@bistitgohaupositors24 waslikdwise pésent
and the Vietnam strain of HGN1l contai ns a nethioni ne

it 2 prssntt(fsrngtely Diactivabreak of HENd vwiboms humpam deathingsse Table 1.

'N%@&lfhetl&@tthg’ B3 a%Qpﬁbe@tg? grza Apgﬂu{dﬁ 15 /‘51%6];9% $ Goose Replikin

substitutions at amno acid 24 are predictive of

wnas pbsseffomialllinelyeed ambirebendedisopgasad id SOl frgr000324p toTthe

Indqgi %ﬁ? strain of HoN1 recently isolated in humans
PESC é )i cant since the substitution at amino acid

noUes] 24A1H8it 0@ BRASRr RERillish Rn@fes a‘Hﬁ@l}J atiBR419 ibrary of
desi gnated the "S' substitution) was absent from al

ddadigree (Rdbned) @tttmq:dr@le BLubstetstipr menino peidspgichesstantlwacked

DS BB S L 3 R

kEBPABFidvewiv®epliRinklco@ns of deaths. The amino acid
substitution at position 24 was |ikewi se present in a

1QQ0d 361 (fBbq 2 pelsEfufiop pyas Myt elpenicd ak reasentyNyY! igptakes drpan
EC| @%&?ﬂ?ﬁgﬁ$§?tg%é} P%ﬁM;R%B%BBﬁeC?EQE %g%ﬂ isolates

Ebpih&nmm1M@ﬁm@b&@ﬂﬁ9f@@ﬂﬂﬁblTalshmbﬂdmmndwaﬁdmeﬁednl
Iates f HS5NL1 from 1959 e pres 200
m Aupans @y ismapya 289%@@21 Plvqsmnéﬁf) é e 1.

E?dehl%lb 3 evkdRE@Ynhans ll\f?%éfﬁeﬂﬁ ah PHRIBR) 2 %%95% @1@ S

e S su stltutlon in amno acid sequences tracked
Blhtstlalwuelm tediN] WobshRPlidarenredates With pglson-hepgrear clusters”

Weﬁté%%@%s%ﬁw H ?‘bgc‘m flaSﬁ% BB R Dig o to-

AQa® RERINYISHoh Rag' RAE 884N RN lout. swh@s &8sk I®n stbbGlei®nan-to-
I nstead, the S substitution was observed only recently

hnmps Nansmeistien eSHSN omyrlivadishdve osawess, aithdg ilgfiequently to
Hg%tality. The S substitution was observed in

[000127] World Health Organization and U.S. Centers for Disease Control
spokespersons have recently announced that no “significant” worrisome sequence
changes have been observed in H5N1 isolates from high mortality HSN1 Indonesian
human cases. Significant sequence changes are thought by those of skill in the art to
be required before person-to-person transmission may occur. As such, “significant”
sequence changes are thought to be a necessary prerequisite for a human pandemic.

The recent correlation of the S substitution to person-to-person “clusters” suggests
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i solates fromhumans in Vietnamin 2004 and in
I ndonesia in 2006. See Table 1. Epidemn ol ogi cal
weiodesce2 i n humans in Vi etnam and | ndonesi a sSByES1087/069978
the S substitution in the HSN1 Goose Replikin
orrelates wth person-to-pe

lusters” where
PR ST o efaRs ERge OTRGRARY MMECHEE (aE ArOr © fuman-to-
ﬁﬁﬂh@ﬁ’ 'trhl%ﬁﬁgs@tpgf ASNR Ry Qre BT ANERERANS H LéinNBAMMY acid

been rul ed out. The S Substitution suggests human-to-

lnbanga withamtheiGmiso ReplikiriSkaffotd yps aradecetlabioave occurr ed,

oK DAL ER el 8B o RO HE N VL Byl Hlna o

5p Qigmi}p&rns&ﬂéd haMeNT agext | 2 NmRad R , FaEs yars (from 1917 to
"significant” worrisonme sequence changes have been

dreveseat). 3 APBNIS MGItignethic Sranahey hasbeandentifichythin the

CRASTRSNA R BERE Fonsh AT bOIGET boSph B R BheRaRS
esalished! alﬁtezfepznempﬁamncb@eqneﬁﬁ@noﬁ Repiikivisis pcmelrmhas been

occur. As such significant"  sequence changes
£Hr9cigied wigh @eldarepﬂév@%gg APY CHAPIEEUPSS €& ,degurss ﬁu7n§n 10 and

?ng,eﬁ@ug% ‘R ‘fm{ eG&it ﬁﬁﬁﬁﬂe‘? BPRE ﬁm‘Pﬁf errh@O §m1no acids Was

substi perso erso Ristersh suggest
Wun‘d@) bo q&dtﬁﬁﬁmgr @@ﬂdﬁ?@ﬁﬁ hod 89 &ntly Ipeedicnvg nn ﬁd\caam bf

uence. chal ect ed ior to

P S AOiETG: PAHIETHISET B poP amBRR© g PP CPiufgend the fas
ﬁﬁ@é(Hg’Ntl %gicﬁémlésrfrcﬁnﬁ bopleetha ptdigntagkd Flgﬁatb%rag ¢, $itiohin@ 11.
the Goose Replikin Scaffold as predicted above.

[09a2218] demsic %lbsmtgtlcblamchtah de $-h@bs€mtﬁls>e nRepkloke,mot be the

YolE BB R Bt STt Socuiead by s SRR

b6en 4 HErkRE BS@BTst v Bidh Phorgili ggparﬂdb@idsom 195h@n&1968. Further
mut ati on, has been identified within the Goose

Fepcerirpncaof ghepnpubisdiytian luyHéHﬂ] §@ke{zye1@ hyeens peghnever in chickens
?t%sda{e oa%cgnAlpaﬂ%c'd Hklg% pI ﬁ@%ﬁ%}%&%t es, in tal

I'Ncrease in conc@ala in pr Ot el is
beeyests dss bSNAt ragly inidedd beagai the lpaml tb @amnmn pandkneipi demi cs

ﬁf@aﬁ’ﬁk ; thes‘E%%J rn%% ﬁfﬂ%‘é}ng& hlgéfa 114@ fi " %ﬁaﬁ frfﬁgcoa%nﬁ uman
g&ﬁﬁ%c %ﬁras{s%ge(ﬂ \}ﬂé@@ﬁ hédkl c\’)ﬁ{fbfm‘ﬁg raﬁs%hﬁﬁe%@s whid

requent Yy pre I cti i n advance of eac maj or
ptior eghdeientficdtioe of &&tS subse@tibh in @andeationsvitf high @\ephkﬂn
F5EE a1 SE0ESRS LG A s
E@8HAR] it MR RnSb Sﬁé &HldneB s§gg%§1ts A% ép'i&rnlolo gical functlon

S-substitution may, alone, not be sol e cause of
phihgemubstiaoe it ¢renbinasiontwich m@msedel?mélkaf Colmés B apparent

PABSLE ' e Oy REERiRs TRAAShRb st -1028 baldihip gom

H3& 106 8Fi£18426 & $Bifll inkBovon S PRSAdUL lllatdeﬁT inforriihh cFehetiyali n
humans and never in chickens é ¢ date), acconpani ed
\

BybsHied sarsiurg phthedImi sthaiygight h«?@fg@%qfﬁ@ﬁ ezt papdepyc has
: e

gﬁ&g& n%%&gg%g):ﬁéﬁgﬁégaaﬁl a'ﬁlg%n%yvakagg FhdRerOR (ﬁ.@:?osgéklapltﬂan

peptide structures and the Goose Replikin Scaffold provide necessary direction for

the production of a vaccine against a possible forthcoming pandemic.

S-Substituted Replikin Scaffold as Target
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[ 000130] The evi dence suggesting a higher |ikelihood

of a forthcom ng human pandem c contrasts nmarkedly
WaRGs/o@7exi ous more conforting assessnments madeCT/ps1007/069978

to the |dent|f|cat|on of the S substitution in

i@iﬂﬁg ?: Iyo %Q%ERI%Bl ﬁéﬁawﬁ‘i ogtsqui@qg‘e\igla pgsprovided by

walﬁttﬂve @uﬁ’sftltdtﬁﬁ 1§a Rk StcHbel‘arln I eﬂﬁ;glﬁ%l stkatn KPA¥Aenza virus
he evidence suggests the epidem ol ogical function of

itwoBdedibstitle iotheisequeoedsi lmlaﬁtle:cb nl A 1H£N2nl'dw@als &dluenza

BBl fin TS b RRAR Al e e LA,

HENEn PRt e700al HIReE (Vigtrahi, highUndieydenichr id ‘@086 IHBOK @fonesia
i nformation of the final substituted structure of the

Heshlytpathogeright Aselisnescd gbae. a¥ cqm@arwbsqthgﬁ@awﬁolmand

C
ThRleE A Gl Pich O AR, AOSARRALARE LA ME S Soieugine
fihhe G063 endREPISI ﬂ(alnﬂerﬁ&ésfafaﬁis dn ¢ Manhi istdcuvdeeia kg 1¥979-2003 strain
di.rection for production of a vacci ne against a

BEHEING o Yighest me@ﬁﬁlwgvvﬁghfdéﬁﬁ the recentayhsttytiqn (fdeysdn Vi n

s

syt tretigmgwsaani ofdsSpr ov2Pedn bydonpsigdiilé tdsuke in continued

bsti t.ut i Ki S
SHera e Bl RodTilh i iRE A B el FRE R doppled
tv&h@l s%ﬁﬂlé%ﬁféﬁ& J)ﬁhl%lla%dto hhdwh tHANRisEleaRN e@{ ‘!HHﬁ@Izc% has in fact

Pandem c, H3N2 Human | nfl uenza Pandem c,
ngectmaheserﬁm?snmtncﬂ bung al te Subs)tﬂnte&lﬁﬁﬂplﬂ(ﬂv Seeffald peptides of

i ghly . i.gh
IR hiR? ROSSIR, S noB uis R Ris R hORARERS B bl statrola
fRs Reggll iKidav@ssnerlof a Y haEti SeQuRBC @ﬁloﬂieﬁ fbRERGkHAN
able 1, the substitution of leucine with isol euci ne

!embpﬁl@lenggﬁtha HyenogBisamBentikin Seaftaldgeriidgs af the substituted

TI%‘N 13 5{38 floth V%@neﬂﬁgz%&ﬂoﬁd‘?ﬁg Qtltu f 1581ra9e\ﬁ| fgo(?ﬁ

pre |ve wel t'he rece st Ion of

Ih&lmesm AR G0 wmmblfﬁm psition fevm eh"memmg lﬁsttrdmersubﬁtlttrﬁﬂljmth

in 2004 in V'etnan1and th isol euci ne n emer |ng

apy anRogidsRigus athophan W FCR b §loxe mefqrrqdeegﬁwlm , the
Pfﬂhﬁ WRrolld ﬁ;%?nt‘“r’ 13 a%§e| édgsth'ufeﬁl af ﬁ{%%ifthTﬁk%ltan%rH@ﬁet @ihih¥1

e in Viet onesi a coupl ed sone
hwndemcwﬂnﬁwﬁuﬂanmbbwhmnmmamdaﬁsnﬂsmﬂ@mnsuggest

' nce has_in f . _iphcreased int itute
W38 riaSessenPilimenl et mrn S SHDRUDHERE oebE §ps7
@@ipaﬁﬁérﬁicrb%amt hRrieke rH%Nzaigﬁdsﬁw dtfaffl Aﬂdrtge poBf-2603d7N7
ments of Replikin Sc pepti des useful in
aféaﬂe latsp rseniidohorpolegenstiencis foneysthetic vagrmds@gainst these emerging
non-limting enbodinent of the invention is the
ﬁnnp?kln Scaffol d peptides of the substituted H5N1

l[(mllan]ed ThOpfeddne tnvaitidn) tiRed8reasido pRsyidey e idoldidReptikiNL
i solated from Indonesia in 2006 wth the fifth

pertide;od tha ingentionevheseinithpaR ikt paptide campasas ehewdA\gnino
any aﬂ&go anejgo d@ﬁﬁindl}éﬁugé BEY cbRpHsd GG adifs@ubRice

pre erre ment

KKNSTYPTIKRSYNNTNQEDLLV[S]WGIHH wherein [S] may be any amino
acid that is substituted as compared to a second strain of influenza virus otherwise
comprising about the same Replikin peptide sequence. In a preferred embodiment,

[S] may be a hydrophobic amino acid. In a still preferred embodiment, [S] may be a
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Replikin Scaffold peptides are substituted at the

fifth position fromthe termnal histidine with any
whywsoeitabi c ami no acid ot her than | euci ne. [ OROWBS3001/669978

anot her enbodi nent of the invention, scaffold peptides

of the 1957 . de str the 1968

BHeNnE 053 isp u%gaf%p Ié?wﬁg“é@dwdlw éﬁalﬁavgo
BABYHidE sORIEREQARUSohRHIRIS tHe T 1Y iR bF mflvaskl nes
agai nst these emerging strains. [000134] The present

i nVERMBEHQD, QREPBE@ICQIIM} PYORIEANSE BN INFQJUHENAA
Repl i ki nVIIpﬁhEMEE USINGERERNAKINHCAREOERDS t he

TilasLy BRR R B RS ea00l o8 OBt Prhvidibf farei
PRAULIME ehe WKNSIERT KRR g\mw{nﬁh&i@a%wh B7tRé BirdiShf a

may be any amno acid t IS substituted as conpared
pigain of BYlNgBZasYiFuSi L INGTCaping |11u8ﬂ1@1d<110/ Conecndrtien Qragdime, it is an

FRBL L PR Lot ST TR PRGBS SRR, ren
aﬂilefgi)ngamaﬂn of inflacidhaivitus po@pases ad aatiioshidrewtistititiSh imay

be a 39 WD 2008/.060702 PCT/ US2007/ 069978 . net hi oni ne
Bﬁplalﬁnls%ﬁf@d@iewéde thaf 13 corgielatee pviR B IBFTERRS 1B YBBIN FrRegtthOSt
&@?‘[aﬁ Ye-sugiadh ﬁ@%%&m&sha@fh? th QN ngbg% gfﬁ \I'{%ﬁent, the

train of I nfluenza. VI.
bNCFIAGHrall iNmla Bk PENZoAed MIIRM&EN@ErddSé NG 1RERIckKI N

F 000135 Hi st o |c data i.n Repljkjn. Sc ffolds
SIS o st b B P oo Bt Lo g bR O
Her@Be ﬁf%bgéé@ﬁns&lf@éﬂbe QF hbArh+BRIMERIN fildBstralisf of 1|ﬁﬁuenza virus
strain of a strain of influenza'virus is increasing
pﬂmﬁeﬁhgkln Concentration over tinme, it is an
energ g st of influenza virus, .a i ncrease in
et bhoe® 1dePRad o B PN Frd Kb BBRG e A o LBF R
i nfluenza El&M&y@QRE{SIﬁI&ﬁSc@fbla@b B tren B tR dplikinBtaffold
in a Replikin Scaffold peptide t is correlated with

an i ncr eas€omArisas firatriRepligim $R§‘§ﬁ01d Wlﬂausda}ed fhorg the first
strain of i t e
highly viru qpiellﬁ;d ? ﬂﬁ@gﬂia{e@s@? %OE??gpﬁﬁﬁyéfg@h ;5)% %%I{%C F Oelfa:lted
to have anfioncs ersed sthuil bf inflese. vifllAad 36lirdTReplikie Seafiold

i nvention therefore provides a nethod of predicting an
i ncrease | ﬁeﬁtéiﬁllﬁ%%t?g gqm %ﬁ’ﬂfélséfﬁlélé) fanflysnes vigkst al ity

in a E%)r St lcﬁeh{@lﬁng @{J aﬂlﬁ]lfola@ﬁﬂﬂ@hé’ﬂhﬁﬂ?}(e{pﬁ?ﬁ@c‘faffb{Elgaeiaaaie that

identifying an’i enza virus Repl n Sc

conprisin g 1se\Sub§thtutedIas tympdreRapthe keqon8debfibind cpHpldi pdesde,
wher ei Iikin Scaffold .c ises a first

Rop! +Idn: SOSFTBRHeBp G B iR Ao R4 e forpptates
strain of ﬁr[bfréa'é@d'%?hé’dtfo'ﬂSV1nﬁel§c%Q9 MestReRtdI B k@l @ the
peptide isol ated roma second strain of 1nfluenza

virus and &aohfl sdaireplrfkienzasoafst ol d

(4) determining that the amino acid residue substituted in the third
Replikin Scaffold as compared to the second Replikin Scaffold
peptide is in the same residue position as the amino acid residue
substitution in the first Replikin Scaffold peptide as compared to the
second Replikin Scaffold,
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peptide isolated froma third strain of influenza

virus, (2) identifying an amno acid in the third
woReEBloki72 Scaf f ol d peptide that s substitut eBCEHES2007/069978

conpared to the second Repl i kin Scaffold peptide, (3)

deternining that t t hj tra| i nfl.uenza, virus
demnz%)r at Bempiingg %B&pﬂl@m A POH T Pt B QLB TBT g 0
nortality ag RYMRH eduhQoftddficr %%Pa@&%fsﬁé Bis0stBfin of influenza
i nfluenza virus, (4) determ ning that the am no acid

resi due substs.tuted in the third Replikin Scaffold as

conpar dt the $ec Scaf I eptide ds
oS ander et Ader RPN Copi e rafit fiot BEMG o 0 dve
substit ut | Qitud B drbierfthirSthe Replikikiabuneef daolict apSiAk liRatésof
conpared to the second Replikin Scaffold, 40

2008/ 06070therTy WpDeAndegrasirugs) conparing the

Repl i .
t opt h@)Reg@f{?{éﬁcﬁﬁ ahﬁlﬁcrg%gear ?lEedrﬂlol%S o'lfru Ig‘“fs? Og?] Q%t he ‘J%ﬁfhﬁ%“ the
strain of findtlsueinad infliehzsyirusG) cdmiperedita tiegetdaltstiaineof

Replikin Count of the first strain of influenza virus
i's gr eat er Htﬂ#‘ﬁﬁzetﬁéuSRepl i kin Count of earlier arising

rgr t7 S Bfr exguﬁ 55r &Ecﬁgerdadbevé) Ilnd &Eélb‘s%ﬁ%ﬁ T\ﬂ)l% l'1Sthe( 7)

|ct|ng an i crease in replication, virulencé or
adstitutiontoflducineiim thel@oost iReptikigtandiita homolqgﬁbuarthadmlousi

S cQ r ta.the second, s influenza vir
RSoBRE SEe R Bipeatnag r sofL Sullogsavedcing Shns pbBay2
hild FiBRbend awﬁhh@ole&iﬁ’@ﬁl' th8 1 O3 RUCHMNETNM pEREde pe%ﬁcnve

Replikin and its honol ogues in the discl osed Repli ki n

Sczght dladitheire¢ent sdistusion ef lencinhevithgsgthinidici0 88 cparglemitein

B513M350 2004 FLF iRty Rtk b p G Sl N1 in

20684 intIagoresiemll resifsihichhinuR iffredsediai idict hAs can be seen
met hionine in an energing strain of HS5NL in 2004 in

{iost tha i ghrmoniality ratecnd pyvidsacs of eompbingeliragmitsiog; between

I t
g s R R S T
pR00aas] t yTheatfose, ang n@n/-hdﬁnﬁ@prefen@d ¢pibodigneat of the rnethod of the
transm virul ence in the \/etnam

si on
HHEO 1% BE Srcaffﬂ@ nRd ea?fpta? St pirain of frElisagp virus has
lilgr@@%?&] a sﬂB@t’itﬁE §f a leﬂcﬁe ?&rhn 0Bl laRgh P4 &S trI% g%ore preferred

ment of t met hod of e 1invention
Raypbdikient, ﬁm&as‘ufosﬂltdthue pas bzben wfltht dng hfydm@tlobslt reimp @fid other than

nfl uenza virus ha one tution of a
IR0 £ ! BRGE BERare ARG A LS SR B B PR b
e{eRnehine b tsofeﬁﬁné RSy hﬁ’éth&%r@@ﬁe@ 8@Bodhicht, WY substitution in
hydr ophobi ¢ am no acid ot her than
the Replikin Scaffold peptide of the first strain of influenza virus is at position 24 of
the Replikin Scaffold peptide or in the alternative at the fifth residue position from
the terminal histidine.

[000139] The present invention also provides a method for predicting pandemics
comprising isolating and sequencing viral DNA, scanning the resulting sequence for
encoded amino acid sequence and following the method of prediction described
herein for amino acid sequences. A nucleic acid sequences is homologous with an

amino acid sequence if it encodes the sequence of the amino acid. In a preferred

embodiment of a method of the invention a method for predicting pandemics
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| eucine. In a still nore preferred enbodi nent, the
substitution has been with a nethionine or
WO soBeecdne. I n yet another preferred enbodi mePCT/USI967/069978
substitution in the Replikin Scaffold peptide of the
first strain ogrinf‘uenz irus is at 03|t|on %4 of
CHEPHS ISP ESAGFFB1Tge ﬁ’é‘g]ﬂco"él APHEh t%l’ﬂl%lPﬁé‘( S af
%Bﬁtl{)ﬂ b4 br e TJIYEREPRIA,| 28 phdd@tiin tahl%tlfrgf)ﬁﬂcféﬁhc based upon the
i stidine. [000139] The present |nvent|on al so

pras&mqﬁeﬁ an Srﬁabmdtldmm the edostRepdikpeefddINEs  conpri si ng
' i n and S encin scanni n

a0 norECie ARG AR b s oS RN ki dn any
R@Qlﬁlﬁlgc@ﬁ%lageﬁl&ethmb Bekrodis et o kiR nfAQ SieFdiREdr be
herein for am no acid sequences. A nuclelic acid
dsglesettes is honol ogous with an anmino acid sequence

TN ERILINg.Cpol REELRNPAS <

PCT/ USR0 91ds O 9B tios aRP i@ edesaamnrimiging ecthicisef grédigring an
nucl ei ¢ acj.d seguence, detern1n|ng changes_at

isssase WGE]AC%‘PHI Yielenss 98 hegd prartalisy maaﬂram efdndpeneg vipus by
AR FPARAER. £ AR 4R90E D RLRS AR <FipBipigosis

Thant.ndnmtthod df pgdwehd e 1mtrestseumsre;ih®hon evirdgneber host mortality

| oyed.in a Repliki.n Scaffold series that has
Hggﬁ“% EB&@F@%“%?“PH%@“ﬁﬁy herei nafter be discl osed.
VI THERY £k oRRERt Seldi NG InNGBEASKSs ENFhIENKAR eplikin Count
VI RULENCE US REPLI KINS The present invention also
pf theistieis of imfbirenkd wired ingrostar i thé Rppleldn €ounigofaarlicr arising
rea tison V|rulence or host nortality
%‘?faées 0?%53 ﬁrsi)?tpa\l F gﬂ%%z Vitds by nonitoring changes
in Reph) fdehtiSRPUEAGERHUER pEptiR,in GROBVEERIA Sinfluenza virus
epi deni o] ogi cal  event. A nmethod of predicting an

i ncr eé%)eldlehtlfYékg 4 woapndbReplikin DeRsidedn ascaond siraipof aflucyza
:Vﬁ'g%%h?t# {?ﬁ] glogJ go! (Swtltﬂ%@ezﬁrsy RE ollfﬂﬁillﬁ ?%ﬁ%[de%%’? fdr :521 amino %\%(Ii ch

uenza virus In
biitatiRephiwtcneiftherimino beitiRabssitutiinis abt madd a1 dinzidineiredidues,
is greater than the Replikin unt earller rising

i sol af‘Bsidsntitye # third (Repikigingpege iny tﬁu@ painf influepzg virus

kigle ﬁtﬂoﬁﬂd#@n ? wiith 8L s&BRY R'ébﬂq;% %@% cfi:eodt Rortdh€ntihé §Lid

strain o 'uenza virus entifying a second
Relptitition aptetsale positian sethondisd 2@d subsfitution iudwreAast Replikin
vir%f that is honol ogous with the first Replikin

de but for an am no acid substitution wherein

the am n@eta%lﬂl %l{fi’a?tttlhé il QfrainSf HHu ARG @ demoi&ﬂr@twe
reS|dues entifying a third Replikin peptide in

alomﬂsuﬂrestlcemom, fulmﬁelqnéin&tanmah@sovetrﬁlm secenchgranh oiodlyenza
MAth the second Replikin peptide but for an am no acid

(6) predicting that the first strain of influenza virus will demonstrate
increased replication, virulence or host mortality over the second strain of influenza
virus.

[000141] In apreferred embodiment of the method, the amino acid substitution is
not made at a lysine residue or histidine residue. The Replikin algorithm must be

satisfied in each of the first, second and third Replikin peptides.
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substitution at the sanme position as the amno acid

substitution in the first Replikin peptide, (5)
wa@leaos/6i702 ng that the third strain of influenzBCWUR2087/069978

denonstrates increased replication, virulence or host

tality over the second strain of influenza .virus,.
T@Olgﬁleqi ERS G h AR R !?lrt?%ftprgiﬂfiaﬁ il laﬁu?wfﬁﬁshizllg peptide
Ydolddsd bl thdBBRISEARLS infldar£ased replication,
virul ence or host nortality over the second strain of

i nfYUénZAOMOLQGOUSOTAFFOLD SEQHAENCEIN SHRINBP¥WHITE
of the NnEROPNIRUE® anmi no acid substitution is not

t | ysi ne residuye.or .histidi esi,du The.
MRS i B PRV S R e S B e NiteRog S
MifuSthas SESQRAtGHAMY thiih Rle Ckinft apeprp8leg to AL viruses and
2008/ 060702 PCT/ US2007/ 069978 [00014 &vThe pr esent

orapaiserrvictied fos Replibins Hip 60 e Prasetusne Gvieibe ckeaption of

ti.dew: - I t 1N i nfl : -
R BB SRR R B PPk ol RS of ropic
SOtati6rRYSuh Q) OEh43 Y irddee, baoweeint Ogse, b @nkerr dellgrthe inventors
di scovered that the Wiite Spot Shrinp_ _Virus has an
Bycageyidagatheyf g dpmonstsation Qf%@blﬂﬁfen% OER iR e
P R T B e, S FITR aCBY PR LRE pFREDHIE S fin
Wiatké tdRepld ikfasmtibass dnlseempsthowrhitespotevias hentiesaloyed millions

a aninments of rapid .replication in fungi, yeast,
OF HCILBES! HavsBotshring g it SRYerE By Brg 0¥ dSER
hBMRBHAE SoultA¥E R e ThdrER o fRdctidepRISHT AL @R a@fent.
the presence of Replikins in marine organi snms other

Otkay cahmgples oAReplikag hightrhorédligamarinheirgrdesseseclmve been
epl i ki N ain related to,rapi i nf.estations, In
dRRphR b TR YR s s SRk BR BBy Bt Rany Pt
pfobeblylvaidsspadadiamuemt cedlognindi@iseake.r St in eastern
countries, and now in western heni sphere countri es.

MO0 ddls enthe praganee phrepent sequsaeds\od thyy leepdvkinse tiyy nucleocapsid

. . Lhin .
B AL TP thip SpRE p FATRORR s TR BB Bty
SiphiR @psikraCqunaoél 1 GBRBUTHIN Qg el k@asurtls smatirhighetheh the
BB £ ounb sl orak Tl BRuSTACE I Bkl s fee lps than

th ki, 0; | | i
5 50 S L POt RS 0B e
imBlesrabdiym Fiil gparRepimakiria) G Uht. Ioferdsdidg, whte thewhrimp white

Repl i kin Count .is. much higher .the .Replikin

REBEe PRt TIGn b TS iy Fepetosas tyth
kperdenfes @mibgRst SMBAr reprotRcti® &cR% i redsbd &lls, an unusual
conparable only to the record Replikin Count (so far
bbby eeh adhether in shrimp (white spot virus) or man (malaria), both are fulminating
rapidly replicating diseases with high mortality rates of their hosts, and both appear
to use the same methods of increasing their high Replikin Counts to such record
highs, namely, Replikin Repeats and Replikin Overlap.
[000145] The inventors have also established a relationship between virulent
influenza virus and white spot virus in the Replikin Scaffold portions of the viruses.

No relationship between these two viruses has been suggested previously. Although

there is extensive substitution, the applicants’ finding of several short Replikins of
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i n Pl asnodi um Fal ci parum (mal aria) of 111.

Interestingly, while the shrinp white spot syndrone
woee@ansem i s a virus, and the Pl. Fal ci parum i BCHUS2007/069978

trypanosone both spend an essential part of their

oduc es. in d bl ood cell.s, nusual,
ISR PV ST S0 Be s Qe AN G R Oy olicsdp the
uiTRlcArd Rhus I@éb‘hﬁlﬂe@uéﬂélﬂr‘e%iaﬂg Wlﬂﬁ'{@?&”d% (&RIH aﬁﬁtkleg}gysme

di seases with high nortality rates of their hosts,
ﬂdtmd@m@gare (h) Gsidyes &Phr@ds%:ﬁﬁfOerrP@@l;kmeqaffoldé,awgwtlng that

Count,s .t o such
AT B R bt R Bl B g SR Sl gL
[ 000145] The inventors have al so established a
rel ati onship between virulent influenza virus and
whi te spot vi rliable2 -+t hlrimgoWhiteSpot aeafépldingor t i ons of
the viruses. No relationship between these two
Vi ruses has been suest ed revr ously. Although there
\‘\&‘*}\ ‘\‘\ i \#02e Héb\Ht Swjiednfpenza

.hw X }“\
SR R \\\\\ =

@rﬁeﬁ r?*ﬁﬁrg'l%@%rﬂ%ﬂrb%%ia& T SliER VRIS oy opdrome

regard to Iength and key |ysine (k)vl@lrgd h| stidine (h)
si dues. Jx caffol d or §|Ikln Scaffold)s

% éthl rddvagaked Bian? s SbrimRaphitk Ppot Syndrome
productl on are used in both virus ngoups Table 2 -
Shrl rrp Wi te Spot Scaffol d| ng 1917 NP1 nfl uenza goose

S %13@ k! L Wy Wiike 1998 $BN2PHuman Influenza

gr phi K rgak 000 Shrinp Wite Spot
Syndrone Virus - ;vhldvgvkgl!hlvrl dl'\angahgnl 2000 shrinp

i e Soot RSSO M B L Bk
T @?@ﬁf@“&%@ S%@% SR RO 510572 WzNﬂJﬁﬁﬂnah%hH@ﬁ‘Zaa

] 1 1957 H2N2 Human
I nfl uenza Pandenmi ¢ Anna tikrtynt nv®dhdemic2002

\j&; H&'&i § §\$n§e&h§}% @ g%g H]"? 9ﬂ55n;g||}1rlpﬂuenza

Resi dues identical to original 1917 pGagsgicRep!ikin
residues are shown in

&nnaﬁtlkrt§n§tn\f@dl§lwl& 2002 HSN2 Influenza
&nna&tlkr§s§tnqedlml§ 1959 HS5N1 Influenza

Residues identical to original 1917 Goose Replikin residues are shown in W Amino acid substitutions in light grey

and RN

[000146] In addition, since many species, including but not limited to swine and
birds, are known to provide animal “reservoirs” for human influenza infection,
marine forms such as the shrimp virus can now be examined, with early warning
diagnostic benefits possible for outbreaks such as swine flu and bird flu. While
similarities of some influenza viruses were noted between species, and the transfer
of these viruses interspecies was known, there was no previous quantitative method
to gauge virus activity. It has not been possible previously to examine potential
reservoirs for increased activity which might move into a different species; thus

44



and, SM [000146] In addition, since many species,

including but not limted to swwne and birds, are
wop@s6d702 pr ovi de ani mal "reservoirs" for hunmaPCT/US2007/069978

i nfluenza infection, marine fornms such as the shrinp

Vi rus can exan1 d wi.t h ear nin

aragHeg et EE‘@QH W?@lnﬁo ?B‘Ftb“tfyd)rf “Eﬁ:‘%i@%léé% pggies can

%Wb% rthditoRR dAbtamily Fos- evml@héeeof iRérBhsk@kirh Ieﬁhéahoﬁ 95{@ and thus

| uenza viruses were noted between species, and
ﬁmamﬁefr of epidentiesia thatrsperes Wintke n@yéharetsanm tmﬂtbmpecws
ant|t e net hod

7L TR pBh A R SR e R B TR R b B e gvitn

hABHDF RObEML A a sHaKETM&idnSoffreFid Irmfce@&ﬁﬁdacﬁﬁdayé &ffits
whi ch might nove into a different species; thus 44 WO
29@8/‘@6@%@21 IgonousROGRr BYuireD hest.oviits et s demarisedan

%&z%@&ts E@&ﬂéﬁ& xah{l (Pa[s eta %r?ﬁﬁls ol'fltlpe e%?lpmg poqrCI es

now ore cons for eV|

pmtlelaﬁ@thmlogﬁhl repdhies, attiominr aiher énd ntalyweell &irey geaeeirs for
of epidemcs in that species which may then transfer

Pad @{1111 arimgpBepledns suychap ﬂm mnﬁﬂge%tvamﬁ%r tihsdiagnpitsrand
h%eﬁ?\@ Us Fé OSth8R I@ep'ﬂﬁi’ﬂ cﬁﬁ' 1ﬁf tfblw as fe§1 o 11?31ﬂuenza

Istory of its own, a s are nctlon of "rap
aeqbfqr@dtelrorgaarsdlsdnoaeasmg Béplikiss. hosts. Wth the high

i é@%&léﬁéﬁ@ﬁ%@@%@&ﬁ gy SARSARES SRR Fuaran
forms oflY KEYS ggA(E,gp‘ﬁlpgK TO A 1918
mor phol @AN&EMIQnChes whi ch | n either case may well

Z(ﬁf()lﬁg] r eé@[‘fa}ﬁ? Sf&fusvéé'[piﬂl ei Sglglla h%ﬁﬁ)lldéé" With ﬁéiﬁf?les in

hose I'n |n uenza use nosti<¢ and
seveva ntrave ofimélsciofa vitue mldﬂmuhclludmgﬂuonnbilowswtmRsﬂﬂrkmﬁcaffold

follow as th dg in infl f or_ ot her

erafoes Bt s Hostlpss i P Civese Raplinin Hptags: oxtends from
ol N SARSiNA B A EINE R ANk NELLENT A1

VI RUS REPLI KINS TRACED BACK TO A 1918 PANDEM C

[ifbeaZgpandemicaicspoBARE foi thesicmibpbf kiar 20epilictezoplear e

t ptid [ .
R M SRS Rt aT el e E G B Elar B 00 infuenae
Kb K d8epdrigh th 2RRHFENIES REPIAinA RN LA aitd t h
t he Goose ReEI I Kin, Honol ogy extends from virul ent

corongarisRoplikias fer frem pome u 1 hagedguecyeins bisisuegagied by the

s L D e
DARSyeans Brast inuke GR-H1 N2 Repbki@dequentd &o20BPto28QBnino acids

i nflue . season. The dual origin . in 2002 of_ SARS
REMIS &ﬂﬁsmﬁ%rcﬁ%wm@hw %@%m%ﬂ%% FHaY rPs29 to 27 amino

Regl idhe %m(r&{t e fd@HﬁcS Ujgﬁ‘ NoMie ﬁ%ﬁlﬁl@ﬁ cQﬁrﬁ%‘f*Kﬁ@ H)lstshowed
suggest ed l'owi ng events, al

aamanka'ded:bclme Q(ﬁﬁﬁtenl)mta C&:lbndlem@tut of HﬂNQ B}mhe Rephklntcoum of
Fergw&éﬁsﬁ%ﬁ@é&g&%ﬁ%o{g%sé owéa? a marked 1etgrleallslé; a?ndS ZF)oéJAefyg €
coronavirus appeared in 2002-2003 with Replikins containing the following motifs:
‘kkg’ and ‘k-K’, previously seen in GR 1918 and GR-HIN2 2001; ‘k-kk’, ‘kk’ and
‘KD’ seen in influenza GR-HIN2 2001; ‘kk’ seen in the avian bronchitis coronavirus
Replikin; and ‘kk-kk-k’, ‘k-K’, ‘kK’, kI’ and ‘kt’ seen in the Replikin of porcine

epidemic diarrhea coronavirus (Table 3).
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(Table 3)(A simlar condensation was found in H3N2

Fujian from?29 to 27 amno acids in the current
wepiodeeize2 (Tabl e 3)); 2) the Replikin count of PCRUSDNR069978

showed a narked decline consistent with GR novi ng out

of HINZ; 3) the RepliKki n c ?)r]t of coronavirus

nucl eoc teins sho ked |ncr ase;
SA 08%13?@1%@ 0 R P apil:
cont ai ni ng th “Eﬁsﬁ %HB?'? f‘ﬁ?peara'kcﬁ %22& F}
rq\{uns re té/d\ts eQ}oose Re ikm: #F#l&qldVG? Hl 2901 . k:j;;.
ont ng Replikin

ContinuQ 1
seen I n tﬁe aV|qan ronchltls coronaviru

8ngkd lekrlﬁfokposmorkm " kK (Nunh)'er (@RletkeplikEBEN 1N the
Replolakill ub@futipr ek Qin@e B Bo Qxlc@i‘[ fohRgiaC@k@anavi r us
(Goadned IpdicakScon2088F 868y 02 PCT/ US2007/ 069978 Tabl e
SquBodsethRed | Nanh HiXGRjujisequences in di fferent

i nfluenza strains from 1917 to 2003; SARS and

H3N2- Fuj i an appear ance 2002-2003. Replikins related to
the Goose Replikin: Replikin Virus or other organi smSEQ'ID
Conti nuous anmino acid sequences Length contai ning

R .- N 29" 1917 Hl %@"i‘fo‘ﬁs‘% I&{Eﬁknf (GR)
' e e ot g an1
7RRACKINOUNGR 21@?11&1& xcept.
iens % 16 b ERLRSG R ANPRP$ AL
I'n M; qg% '7'5@8’8&%5'(9{% HINI Influenza
Influ 8nz 819@3@6 ?GB@HJIM fHuenza
/486 29 19BGRR i Il men
747 -29- -1997,1998 GR m-HIN1 Influenza
748 -29- -1999- GR inr HIN2 Influenza
749 :29. .2000-GR in HIN2 Influenza - - - - -
750 29. .2001.GR in HIN2 Influenza. . . - - .
11 V\297440128R D812 GriukiZA2
grri w weR 746022 in HIN2 Influenza (condensed)
I nf | uemnza2002-3yHumd8 SARS nucleocapsid protein
#iH nsHDNL 1b63E100EGR #n H3N2 Influenza (complete)
11 995-2200996ERN2FujilpNbilhentd (endete)
753 27 2003 H3N2 Fujian(condensed, incomplete)
24 Porcine epidemic diarrhea coronavirus
27  Avian bronchitis coronavirus
754 27 2000 shrimp white spot syndrome virus
27  Avian bronchitis coronavirus
755 20  2002-3 Human SARS spike protein
756 14 2002-3 Human SARS nucleocapsid protein
20 2002-3 Human SARS spike protein
14 2002-3 Human SARS nucleocapsid protein
11 2002-3 Human SARS spike protein
9  2002-3 Human SARS envelope protein
9  2002-3 Human SARS spike protein
7 2002-3 Human SARS nucleocapsid protein
11 Nipah virus, v-protein
11 Hendra virus, v-protein
10 Sindbis virus
10 EEL leukemia
10 BRCA-1 breast cancer
10 Ovarian cancer
10 Glioma Replikin
9  Smallpox virus
9  HIV TAT protein
8  Smallpox virus

46



R I S T S > g

W(Q 28886070896 GR in HLNL | nfluenza kk ' 3c k'::PCT/KE{007/069978
"'k 747 29 1997 1998 GR in HINL Influenza .........

YlrechcE " 8  B.anthracis, HATPase
N

ke

a tV foticd

resence-of the 1917-Goose Replikin, now in HII® {Tdbléd ¥), hpfroschinglthd 1917
TS 88 R GO R RB T i 2 T HbIE 3. apftodbin gl
Replikin count, ¢quld be a warning of a coming pandemic which may already have

begun' since'thé SARS virus ‘and the' H3N2-Fujian virus aré the current carriers of

associated with high mortality. ... .. Tvvn3'1kllv 749 29 2000
;@?}gagl i'\%in%_ﬁ% lt?o%%? Bg}?l%kén ﬁas thlieask ari 85 ;éla?%isiorgl E]nv%?\plng %ost

or all of the .A-strains of influenza and SARS, it.and its components are conserved

..1 1 1 .1 . h -1 .001 1 . .h' 1 " AOT t
24 Y P spdchod in % sine and ity 3,6 Y B
REPRKiER denrréll Maskorfidtioanish (he dighen medplity rate of SARS (10-55%)

kldaykt f epkkdkkkk 21 2002-3 Human SARS nucl eocapsi d
_asvﬁﬂatl o R BRI P kiing Goore RS 2935 a0Eat o o08 et
RRpHIANS hd B ihiYENE fh (R R B) in SARS may be re-s%onzsigblel 505 gl-igh

i
..... U Kleyk~ a nvtnp 3 dkfdkl Ti LR 75
BRRliFuThens ke theenasafof Replkips ef ether orginigmisurpas thelcbola

t ~ekf.dklyiwcTy : 1 753. Q N2 .
e Pafred e el it TPl bk o3RS Bepligye
Showld JaapresiniendRd 188 vith dhat RBFIAKiAOSCRBMI Irdnisny dudh s 9
fegsgvpdneni kt s 7 Avian bronchitis coronavirus Y
TmALlpGKs artkyaxphl holy wbich araspaciated with cyopbigBerryngisated
Wrﬁﬁtystg{%% r(*fé’tﬁ% Sf Bh Mt ddPion SKROSIAGRK ISRV REHIGAf kS 9gh

vi‘an bronchitis coronavirus . ... ...
kbmefogbkniwit i ey kkR 8 &iA0p 2D G Rd 3hd-hiymbtiesSARSMA P ISR S
protein kkC'akl | hkpi vw 756 14 2002-3 Human SARS
ANEYEd EdpeFrEner ot ein  k 1refvfk kdgflyvyk 20 2002-3

82 1SARShoR Pl h b QL& ‘&Qﬁ‘o%‘ LW lste 20085 Brdd t
@A%% nﬁcl eocapsi d pr ot éll%rﬁ eep{élkypﬂonel%% Z%glé ge%?m%ss
SRBss midkshopldatveidithe kidak&fedts 8tt@QRAAE & thHowamaBAfRBon and the
envel ope. gr.ot eti n . .
immunological interterence engendered by multiple epitopes of thousands of
undesired proteins in current whole virus vaccines in general. The short glioma
Replikin ‘kagvaflhkk’ proved to be a successful basis for a synthetic See U.S.
Patent No. 6,242,578 . It produced anti-malignin antibody, which is cytotoxic to
cancer cells at picograms/cell and relates quantitatively to the survival of cancer
patients. Wesynthesized five SARS short Replikins, found in nucleocapsid, spike,
and envelope proteins. See Example 6. We found that these synthetic short SARS
Replikins when injected into rabbits also produced abundant specific antibody. For
example, the 21 amino acid SARS nucleocapsid Replikin antibody binds at dilutions
47



k i r Ic 9 2002-3 Human SARS spi ke protein k lda-, -k
7 2002 3 Human SARS nucl eocapsid protein kr gi pi

W RW8A407DE pah virus, v-protein k r i nip i kk BQT/HE2007/669978
Vi rus, v-protein kktlntkhl 10 Sindbis virus ......

.................................

@ Hiorestioap limkiue kdsPohses iékﬂéhlmlt Fpame é‘ﬂﬁb&@ ofknése ISARS
akk 9 HV TAT protein ki s iek 8 Smallpox virus 46 WO

Y00819960702 PCT/ US2007/ 069978 reec 8 B. ant hraci S,

I—%’BPgﬁe k@;e e&a&n@?%eﬁrey 10 pf Bti’{gﬁﬁﬁgﬁ 19rg %‘ ﬁl(%ﬂue;ml and

ecen i nCreasin count peaks

SARSdiuzgs tohﬁcreﬁhfeémtaﬂit}ofwﬂhheSLﬂ@ 274 slamsm Rgmlel 1K1 Mhe

now.in HIN2 (Table 3), approaching the 1917 Replikin

sdetian ofdagh @Oﬁéhta tQualhast PiooBflenee BRP YN sehigBeRsds W?P & the
R AR AN SRAOHTH SIAER B OFiRB 7V i W8I bRan
Fujian Virus are ecurrent arriers o

atfhrehzaﬁmil SARS, ahdrin bacttenvzessnabetriatatm dzoas e [IRepippkt o theamnfying

Fi gure to be, asspciate rtal ty. .
oS R htro e Eauea R Fistin e e A Rotid taffigggon
Yeﬁﬁér tﬂénsehﬁlr déll'tWéﬂr‘ihﬁ%@ﬂ%%gaﬂm ah hd@itioh RPthepsdvaRBSof the

i nfl uenza and S, it and its conponents are

b@sn@ Beplddn styeatetic n@ a é)zmdl r@meetsf virgt, bp@tnndt malanlal and cancer
SARS

Bl SEbP RarsrgRBR DAY FEtBE R AR R S Bruihet T Rlowine
GORMPRIZBEs $cquéies RPRIRen BRIV I Aot BRCTE @tipdsitions 1 and 2, note
?hsp?ﬁ?l%{g;;e{ltoonf “Vlg”; Qs tthg;? ngl.l dhp%segp trotlglll\IIAt NrAaéreotlcl)ér rgégfér or
ligand for incorporation or to stimulate rapid replication, note the frequency of
“double ks and “multiple ks , note the frequency of “g” in position 3 and the
occurrence of the triplets “kkg”, “hek”, “hdk” and “hkk” in the most condensed
shortened Replikins associated with the highest mortality organisms, cancer cells
and genes as diverse as the smallpox virus, the anthrax virus, Rous sarcoma virus
and glioblastoma multiforme (glioma), c-src in colon and breast cancer, and c-yes in
melanoma and colon cancer. Note also the almost identical Replikin structure for
two recently emerging high mortality viruses in Australia and Southeast Asia, Nipah
and Hendrah viruses. These two viruses are reported to have similar or identical
antibodies formed against them but no structural basis has been known for this up
till now, with our finding of their two almost identical Replikins, for this similar
antibody.

[000154]  Table 3 also shows the relationship of five SARS Replikins of 2003
which we have found both to the influenza Goose Replikin of 1917 and to two

coronaviruses, the avian bronchitis coronavirus and the porcine epidemic diarrhea

virus. The first 2003 human SARS Replikin in Table 3 and Figure 17 shows certain
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when conpared to that (2.5% of the Goose Replikin, 29
am no acids long. Short Replikins here mxed with

WO 200g/06%f2 | ki ns in SARS may be responsi bl e f orP¢ii/gk007/069978
nDrtaIity This is also the case for Replikins of

ot her or i SnNB S s the ebol a
SSPGagssh O%fﬁ% irt ilnéﬁkefl@rww(g?am @g)anﬁﬁﬂggﬁq?h%ﬁﬁphkms

HREPIntdinBSiary SR §Mhﬂﬁé1§z'aﬁ91}lfpﬁ010@! xe @A 5& Rkt “k”

Replikins of other organisms such as snal
anpositions lah® awbbd)a ThieilOh7 ﬁogsea&@mdmlaseeldemetlh smelm Table 3

hi
AP B! S REher kP KRRt RIS 0bs i dp amino
kit whivhl aw@ﬂcz@nﬁﬁﬂlw KietefinRiom drtRegliking tlﬁw%ﬂ‘lﬁﬂ%(sﬂfstltutmns
smal | SARS antigens for vaccines. HOOOlS Shor t
gl;ﬂrﬁhﬁmm@ itgligsei Hesordginallyd amiae apigrl@1 7 Repldfip sm@a@m@ﬁ then
Rl fay HRAIRE0R A HNOU B VPO hAE P Fo LR g 2001
Yendant: on t e cont Ion an& e I mmino A
HINSr Regrlikine eHengendie 200208 18D |1rtf|lt&|nm Rpplikipass oden shortened
t housands of undesired proteins in current whole

o) P Saies afifs g aphittp ey of yningrrgids key(i Rivg

wagy af bk Vg{gyed to be a successful basis for a
g ﬁtﬁeﬁ%c ge j Patent No. 6,242,578. It produced

H00155al | pril063 amtel Roapdijein wil ﬁutthelshoytemﬁddmr corymctaciancthe 21

RSt RBIEp TR 68 HaDn it Sal P s ned tarate
S6GHS ARG HepRRRY ik hbRSs. f %U(@@lb th Mﬂﬁa@@&@ﬂﬁlﬂh "/§6’ﬁ tﬁ@ Goose
and envel ope proteins. See Exanpl e 6. f ound

Riepklanapa theeld1g thmPa@ARSlc R&a@lkuku @@fnpm@htq thg enﬂv@dza 29

I&lglﬁﬁjo a{cugggq)lgqn t ré:e %ﬁqg‘#iﬁ[glki%u\ggra dpto £ é% 66 gfl%f?enex {or

Bempadtéd) t@m9,i 1nogyl Diriads adid 16hd wqh@t{b%s 4zsp\£@n?e®5081/naﬁ@m&s 9
PCT/ US2007/ 069978 greater than i n 204, 800. Because

aminer aid ayCRass alasws stheiPo kg %‘bﬁi‘“@y iithethe shagtening of the

BARSEN G B SRRSOt SEAGE e 3 1A TR and
86 56 an Vﬂewlcﬁrl@rcﬁ)h@afbdab thd®5 %ﬁmstan@an dgic Prstiefluenzor

nucl ei.c acids as in smallpox vaccine, the ability of
ST synt hetic Replikin antigens to achieve strong

'[(??ﬁgﬁ@] r EPRONFAS abidl s%h\?e'?l'céé é‘r@?ﬁovffrpfn Tdige ?gf érﬁﬂ%)élzefthe

e SARS vacci nes exam ne
degrat Dﬁ]ﬂm’hﬂ)lp gy and%pllseﬂvammsffor d& tyeare (141 7+2rﬁ)|0l2)Jefhha irhenza

AR o B P RIS GRh oPase g mih o ekt Rt

Soduth @6ns€ﬁzrdﬁ§1'ﬂ ﬁ&%@@é@%b@e@@&y&a&e STab% B86Hi1RtritBEthat the
high nortality organi sms shown in Section B of Figure

B?phklns in the 308@3 e SARE erus,nflladélﬁ@a teahay iigARENolagigs fonthe

| ari cancer . ort -of
I quei}lzanlgepl&? IR h1{;h %qu ﬁ%%eiar(gi aﬁ tlé }9310 Q0ge Rﬁallﬁl{l atnﬁ the 1918
HRIngin mnd&ﬁlcﬁtﬁMdn&a R&plilcin/ hpivcbetteml seg@dnic® Romb Rl o both the
than any cell type or infectious organism in addition
p@roph‘@ngraga‘pm baprrchitrvigugReplikin (e.g. “k’™1n positions 1 and 2, end in “h”)

and to the coronavirus acute diarrhea virus Replikin (e.g. “k” in positions 1 and 11,
“h” at the end of the Replikin). This evidence of relation to both influenza and
coronavirus Replikins is of interest because SARS arose in Hong Kong as did
several recent influenza epidemics and earlier pandemics, and the SARS virus has

been classified as a new coronavirus partly because of its structure, including
49



basic Replikin structure in a broad range of viral,
bacterial, malarial and cancer organisns in which

WO 2@Bl0eEd: on is crucial to propagation and vi rRCEOS®)7/069978
the follow ng honol ogous sequences have been

obser ved: S in pos ans and 2, note

i e%ﬁapaﬂn%’ﬁi 51 @I}Xetopagrqtﬁgv @sﬁ%la °pide@inipgiey cpjdance also
@%l&ﬁnt% ek S[AR%%E&H 1tsoﬁrst ArpRaRfcd Brhubeg am& apidemior

to stinulate rapid replication, note the frequency of
‘baubdnea, ks clagrdpteduinta) qmb‘edet«d Hong Kongapaendnt bouse m:ly:reoﬂlere

d t f th
v O PR B o R Sl B SRy Rl B
shoxt QNFQ[ENZAW@@C@NESQ TRIFATMENTS AN THERBAPEUTICS

nortality organi sms, cancer cells and genes as
0P as Tlhﬁ BreseRfInysakoy plsp grovides aé‘r‘i‘?ﬁfl%ﬁompfﬂ%%g AR Or
I
REC QP oLHS1 s AEh S} HEBRL AR Dbk WA A ATRAce of any
oeé anooe ofnhie xsolatud scquemees. deblottedabeee, bhen ahtihoslly that binds to
i dentical Replikin struc for ecent |
aﬂééPé iR gsollﬁt@ﬁsq%?&cgﬁ fiffsyﬂfaw[ 48 of HeRgubRaRTIEedng
Fo BgRSt Chgditly, MdRak foﬁﬁgaﬂiﬁﬁ%ﬁlﬂﬂﬁéﬂzld%?@chaﬁg&ﬁﬁvléé’%arly

viruses are reported to have simlar or identrcal
ahinidpaadionsl WolOrentl @B&I megtingheNppune foomslations are hhseldasi s
has, beep known r this u ow, W.t ur fin
SEOIRER oY R o Heh Ny Byt af cri e ot itasRoy i i o
$iveth lrédion afnth Besitd. HAWIER Pliol the pizséit Sventionvheldigas been no
rel ationship of five SARS R&pllklns of 2003 which we
Revelatienefdniutize vius seain ArIcifErapinGseidscRepre Rhanges with
%8@[1?%?1990%19&1&%&1 eﬁl% &nc%\” : Hﬁ'c?%m ‘h_e av! an br onch! tis
coronavi rus por cl e epi déem c diarrhea virus.
rmmss)]r st Tmeﬁum dFARzifre Repliitins ard theibkencdn@atibn in

re 17 shows certain 48 WO 2008/ 060702
ﬁé&ﬂﬁw@z gy DitRerovidsy s dEstivaamiie graditatiyc epdy chemical

oA OF AL ARRSRIC A BB o b o T one
ﬂﬁ&ﬂy {dmigisirasercoRefili¢reavaldities taitorpbsperifeally o trdd tla:rm‘evalent
. .The 1917 CGoose Reg ‘BJEJ&n sequence i s seen.i n%ér bl e I

§ %nﬂt?rgrﬁ rgnefging g A4 Y ¢ PABIEEr (&P %F et

rla)ﬁaﬁ&! tthé %Ute%‘% JuBn@RFoPRolat&io#Strihs 6in@LEn ARk rus, such as
crfuci al e definition of Replikins through 1999

(lmlt@malgghntmmrmotear @qgmmfor theipregenes roncEhatgom agidreal 29
am no. gcig f{ 117 I%e Iéi n sigguen(ie nas 4heln .foundtéto
RS BEER O LR ARIL S RHREPS? VESPSPEE 214 LUTPREM Y of
%%H?ctél@ I8iriherrhbre, t?l@ QdveritiL d2sule BlifbkdaRs of MY EAa, cah BE

002 HIN2 influenza Replikin has been shortened from

sgnifisantgy kpsened By pdminasteringya iIngperize peRfidenaceing baseéfon the

RObB S Rocsalitd ot st ok br B Eh 756 ¥ B BE T i
{wiatewvpas gszrd)l tit pefied 2slich asratomt ané @ dBepl thkderyeads. t he

flrst I| 003 hu n SARS vjrus. The % k. of the
9& qe;%pqpé REdeCcats of the ngeBtion may Pskds Ristgle

1R‘%pl%lgn zaelfﬁ&f seﬁﬁ‘&c@gpﬁﬁy include a plurality of Replikin sequences

observed in influenza virus strains. Preferably, the peptide vaccine is based on
Replikin sequence(s) shown to be increasing in concentration over a given time

period and conserved for at least that period of time.
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Replikin and the 1918 Human Pandem c Repli ki n.
Conpared to the influenza 29 am no acid RepliKkin,

WO 008e6BHERS Repl i kins were found to be furtherPCT/US2007/069978
shortened (or conpact ed) to 19, 11 and 9 ami no acid
I equences, res |ver In the SARS 9 . amn
HU 6 Ticq e cadinplioRmretertr itking SraAnalic ke ik g ochopgedhat
%J%taﬁl%m Ok efifken s&fﬁ%ﬁi ReRd fhikhl ,coh&%e%ﬁﬁngefk Ty

rate in humans rose to 10%in the young and 55.5 %in
Shaeffdiisierdopnbemtiparath tho cortn@latzorsof@%epélktmﬁmf@ﬂd seqtlmes with

D H e SRy (B R R pio a3 A PR B e are

RFERR] REudREBQOneREc GORSRS. VRKictibef 6f th8 Tave@RSplikin
1917-2002) of the influenza Replikin, for whic

9aftRlf has prayer ¢hfeptivp Bbproyising & &EPNgiMONmE Fesppn

d
N R R S P e o T i
[000062] 2003vdevinanf SiRbvanition $nayl incladigh tomorvicd Riepiking

honolqgles to the |(nfluenza Replikins which first
a%@&( @ ermbiRationgyith eney RaRHBIN{RIPEPEFFPTTAY heohaged on new

B e et AR TR il S FRHEBL by ony
Iuredmcdh utchsimg chamidé pyrithdsm drecgpmbikint igangoshrtolagys aﬂd 712))

i e il selngnets el S e A S S it S
ahlytft@llﬁﬁldseqﬁedceﬁa@%%fbﬂfw)preflélmy %b@iﬁ@s&nﬁﬁsﬂ&ﬂ @? {Hen

to"both influenza and coronavirus Replikins is of
imcerienslsheadus e pBaARScantosdly |an0dﬂtﬁbg1;e %Lmngr a@é/oaj iadjuvant.

r cen |nfluenza ..
TRTER (CPRCR b AR o SR i B et igstgrod
alonevr ﬁmomaﬂatmmmﬂamdvyrab@@gy $8ciDds dahdy3éit] GlhitdFfEron;
i ncl udi ng§49 WD 2008/ 060702 PCT/ US2007/ 069978

iuenl st paT thibierse éuCWda@WMIB?)él%%%%M%éleuf@é\lltlé@&@
%ﬁféﬂ?d?%,%h(?gésc%harﬁ}oirdﬁfaco%eﬂrﬁ& it $nd @b ‘Fléé‘ L wdll Jsl}éﬂh SARS
made 1 1US I rs

appearance I n Ruimans - as e epl
poabimatiors, of\whiicimal efwyst ed, in a crowded Hong Kong

rtment house where .t he was a severe back-up
‘ﬁ@éﬂls ewalse! ﬁmzewawa%e %ﬁr tSB BresentagvepEnR maybe ﬁsmﬂraﬁgred to

Eéno% %Igi'%]}@#%&e%ggdﬂ%é aﬁﬁﬁ&ﬁé@hﬁ imhdng 'fggéﬁs%u-ﬁop&a

he present i’nvention also provides a vacc
tenpfligizagaenine afitbe presenmmentén g be 8 dinatiscred éojal eabdvﬁsa

ke S a orTine ASOueRl SERnEatlte R PR ationiBbee
Alre@Bd &MU daRRAYF dfads oPiidTHRntPor AdpbciBle strb dfshhes

uences described above or their subsequences
QIEMS]S] I@,ﬁrn@nlnmymg\ﬂam‘t Heaccordandearitio His present inf¢nionzan
ar e%?aa\rf]a%gd L (gre { ¥ 1 1mr|n{]11tlerers] aOtI‘{ onaE!.lnSt anlrnarf or il man
Heet s VS EEIne Prerﬂ QT CASUAY B 456N 4

sedinlod gifi@hzEemtdemgendicntdB, (FH 1N:1L,l (AEMIND r(ApHmdg IASISE or
of influenza virus strain in .a _given region of the

ey emanpaieapepf the virgs thapmep arissy léeé@aﬁer,u agvetkasstatp ef e
ﬂﬁﬁleﬁfaeﬂe&]&mnanﬂy in animals such as the current avian HSN1. An influenza

vaccine may further be directed to a particular Replikin amino acid sequence in any
portion of an influenza protein. The influenza vaccine comprising a Replikin
Scaffold of the HSN1 virus KKNSTYPTIKRSYNNTNQEDLLVLWGIHH

covalently linked to the UTOPE KKKKHKKKKH and the well known keyhole
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correlation of influenza virus strain specific am no
aci d sequence changes with occurrence of influenza
we@piodeei7es or pandem cs. [000159] The obser vat PGRES29D7/069978
specific Replikins and their concentration in
nfluenza vj.rus protei rovides the first. s |f|c
E‘Eﬂi’ﬁ{ g aregt i?%? P&Wé}ﬁ?dc?gﬁ TronggPagt 8 OBYC lPrﬂ*e}%
RADSIS Tk &SERRIep demi cs and provides for production

and tinely adm nistration of influenza vaccines
1e00166led Spevilfitag kybodinentef the freepti@vprorides aeinglughzag

e- fl
s e g SR -Bi0e Ree ARG, e y 2t ng ¢ he
RN ST VP SBORSYNBT NOEDBDVES 8BGIHH S#Heddin $S [0hay B Adiedigiao

virus, such as the hena%glutlnln protei n sequence,
poiel thaids pbstdaiedas comnyen e asscond aiiin of influgheseyigustotiapswise

S REhE S0 S ERETALAS, SAIHET, 57 3R S
{ﬂl]trbﬁﬁbé(ﬁ hpdroplidtliignine acahn 1ha stilipgetefred a“ﬁbd)(},mﬂeﬁts Einedl be a
adm ni stering .an influenza Eeptlde vacci ne based on

frr?éhwmeﬁ Py 49 ﬁol@w% nbesturigghreteseg snpedimeng theiabpveor
SRBYich Qe Rn QR ok golaiea%rdnmh\é'ﬁml sthai@ bR g@ efMer a

given ti period, such as about one to about three
i/(ﬂwrl67 10 OIhOa:Iiﬁﬁ}lerAmnkhrrhitlmgmzlaecp eptinfienvagaicne rody d:dmprlse a

L0 TR R I8 R IR P! L RgP PR, avacin

%?a%%ﬁﬁﬁe th@bﬁ@ﬁ%ﬁ S adijﬁtféﬂ% %ﬁczlﬁas\’thé W%llfkhB@h Reyhole hrnpet
Préferably, the peptide vaccine is based ﬁ%pl

b@lqgera@e(ly)felgld@nmed K. Imgetedsither nrefeoon @emﬂlnanmg)atspect an

tnhfg en%) %0\8/131@ g]tlaytcn}so 1%% 6?%5?%%0%%%8%@% gndﬂl}ce%%a ﬁ%Nll %aéltler
BEMpLSRO BV DBOPES anldARQUANEnFREuaxaridieas a preferred
vacci ne may i nclude a Re I|k|n se uence that is a

erper Y BT1 %HNTNQE%% KriEH or

SRl g RSO

bl of thie preb@ntinghtion may 0bmprifd ARk Scafﬁoldramence
Repli kjn Scaffold seque are preferr sequence for
aregwkéﬁﬁete@ 460 phevn 18 OB e e B, &aﬂ i n
prafif L0 HASNG r\%ﬁﬁmefugﬁﬁ{ﬂa%g'eﬂlcp bPY2 i NHdShesih ! BPSLy

I mrune response wh nistered to rabbits and
phthogans subcut aneously. See Exanple 7. [000162] A

FEETBRE » Wibriy Eitianiot Bbeehfiedieniit fOGRRaRccred
ReRlutdab sty 1nR9ﬁbbf§§arﬁirchE@één§’ﬁ1 Qﬁ?o%d%z %@p&@swwd%wbé Kifdcted

pepti de sequences. The Replikin peptides can
gipm winerdageddiletopns ofashithan i Yctbugichg nehle i ﬂ,‘lalthlrd to fourth

AL BB R RIS B8 S5708L B R 0000

Ip@madojon Wmdtﬂ&&pﬁﬁﬁlt@lcahéw basedloyn FRppkinkistcis@ate Eﬁﬁﬁa
are preferred. Preferabl vacci ne conpositions o
Rip o (SRQAPSS Ot ot dreval i ap e Sera6a §orlikge i8RIID NO:

cay EHy%ﬁk@%ngE”,%gJPHWJphkms such as (SEQ ID NO: ) “kcfncgkegh” or
(SEQ ID NO: ) “kvylawvpahk” or preferably, an influenza vaccine based on

conserved and/or emerging or re-emerging Replikin(s) over a given time period may

be used to augment antibody concentration in order to lyse the respective virus
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[000163] The influenza vaccines of the present

i nvention can be adm nistered alone or in conbination
WoRaB/060T02 vi ral drugs, such as gancycl ovir; i nPE&F/1U8200T1069978

interleukin; M inhibitors, such as, amantadine,

euran1n|dase i nhi bitors,
S ol 5t MUERFacc Wy pihgrq ghegica A ECUERN g then be
Wt &iveconbi nati ons of antiviral drugs. [000164] The
i nfl uenza vacci ne of the present invention may be
H1A0Ist ekt ecbrefsrablmtp mﬂiizeranlydhp aiﬁICi:ﬁCdiend;i&(bdiﬁmcthe when
bodle onse.

AR S e ST R S RERE ap Gl R Kgprisl Ragment
@ﬁ’dﬂh@t&)@%ﬁ@ﬁt detrigctionipite ceBl. BBh eloRbh tH 1Rig8r Potedn sequence
human. An influenza vacci ne of the present invention

ey bsdnoynrie theedt asthagingngeplisptien psapgisted funchen. evigainey

ﬁsﬁg ﬁ?e lgg%r grtolfeqﬁ th?I{ hé\%ff{aﬁj&p ro&e%qg%fﬁe"ﬂlvé n a

I'n acco nce thé present
|[(mnem1]| onAltlsughithd presdnz &:‘nv‘éﬁ‘(ms denstayisib® sh edd toedsihgle an
i mune response agai nst ani mal, or human strain of
ﬂr?rorsu heudipehanein nyegent thaldhs Arigy art yoqnR are(lmfif@me that is

t'djﬁ?% K E@N%d@# ateai%lﬂfér@%boﬁ%r inamd fO‘ch Jety ?tl gt

hereafter as strains o uenza
pelhdamnmannﬂyyandara notebecsus heamist they ererbrasert omthieame of the

E?Nl ﬁn i nfluenz yacci ne na further %ﬁ ﬁlrected to
TR P e S REDI ?‘&? ]r?r%%PFR%el&é WOEGUEALL 'Y AR of more
BRitdpe® (m@épeaaeﬂt raﬁdl q’Qéxf&%ﬁH&t caﬁhﬁdﬁdéf kl NE BniMRRAGI ne
conprising a Replikin Scaffold of the 1 virus

KNS TYPT RICREVINNT NOEDS uvaaie clelmprlew@ﬁ @frthm potankieloeptitopes.

UTOQPE HKKKKH
BI85 Db osn S kb8 KSR B AR gace
f@snafibR ¥t ahetbodics td MR dpliktaN &y ESPAN S ethic AmEting kRAem ath
rabbits. See Exanple 7. [000166] A non-limtin

artleodinqanigearc stimalithatapay yacrppidhe Beplikin antiginge¥peac-g.-»

RRE R, PR TR R P e R D it

m nIB4 4558 lﬁhé,tK]eﬁemwh&t bl Daade 3%4:¢Dhp2a 61(998))an a dlscussmn
igfaln |nfluenza Vi rus. ot herw npri sing
Wwe

NQWHBNEROFISIRY AT pRieNEPTERATY SPCES Y|the rst peptide
r I
saa N e e e e R Yl
amﬁljddmslan@made ant iesal thoognethet peptideunpitbpes qoe pfeeemﬁﬂat the

th b - di ed
RIBS e i AGo P g T e Rs RSB ERiof i iy iPorthio

brstfiehc QRraht RESIKNYI p@RBES thedmniud|sYQBE FirMABEbREBRYting
conprise a_UTOPE such as KKKKH or KKHKKKKKH. I'n a

pther prifopas fremrihe praanism spabeti theRephiyin ssorgh presemptsd but lodged
%QQ&%Jﬁﬂ 1,1%&n§d uvant such as the well known keyhol e
1 e? W%ﬁncyaﬁf herein denoted -KLH. In yet a

Qﬂa&lﬁeﬁtl@rMEﬁdreﬂheﬂpEaﬂy Rebpdige@y REREPIIIEA Vaccines

[000172]  The ability to measure quantitatively the early specific antibody
response in days or a few weeks to a Replikin vaccine is a major practical advantage
over other vaccines for which only a clinical response months or years later can be

measured.
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i nfl uenza vaccine may conprise a Replikin Scaffold of

i nfluenza H5N1 further conprising two UTOPES and an
W@ejoswerto2 sequence such as PCT/US2007/069978

KKNSTYPTI KRSYNNTNQEDLLVMAG HH KKKKHKKKKKHK- KLH or

KKNSTYPTI KRSYNNTNQEDLLVI W& HH KKKKHKKKKKHK- KLH.  An

JANS: {he present invention may conprise a

rsup1 k) n §%Jsc?1|dﬂw§§t‘§ ‘ﬂ?d@/% usld ?oVéIfRH&thé ﬁﬁﬂnﬁﬁ&ggl@ﬁlciresponse

shown in Table 1 as one the Bird Flu Replikins

detraldingdn2be hosHsperioyi mtclmdmg thit gl §mpped tedgewidds (complete and

L BUREH st 180 Dy BRI RER Bkt pbstences

kidhest PsdlecHHRG Prudhte® pslly¥ls] pBlPariGHabpdptidas) Gil R akems ken
ant i body response woul d be expected f r om unvacci nated

dipgt hesmecyanin| ¢giggopheanl, ﬂncsgot@@thlba@hﬁlhhw@amaqlmvetrﬁfesuch as

t t
GGG ConpeideaHaat @l B adfas OThL 00 hER! Brops s
VOGS ) thoyistived, iLET (R dakiibie umad:@s digsvantyas ecthe®Replikin
Repllklns such _as.the glioma Replikin (SEQ 1D NO )
VREEARRA RN KK nOTyRepIHEN KasEtSStis C Replikin (SEQ ID NO )
ﬁyﬁ@? pgci vpak", or HIV Replikins such as (SEQ ID NG
ncgkegh" or (SEQ ID NGO ) "kvyl awpahk" or
}[)O(Elﬂ é«ﬂ]abl l haspeen raibhmeﬁza&edﬁzhak:hig]e YblaReplilons ggwreetheddghest

an /Or enerqgiln re- el’rer n ep over .
S aForan s Whs e SE a0 Bbrs  LheSharahe i rBids
52
g@ﬁg‘% R e et BELL R PRRRIL YBfIcS 2

FETORES" vi andsthfemcpm@eb%@d apblyth%mUEOé’ﬂienmadewgn@tad ment

QWAI)? l{bfAX? Je%g%e th%’p f—'{@% c1rk>|s| T?c‘%vgs(eg];agrs %CCtiIQGS or as

sgiakamgwhen hc[tﬁhh‘is@er@dl Whth@ﬁbr@ Spdcifad R¥pliKin ¥&LQEH bz 6thand
attach to the Replikin fragnent and thereby cause
deepinasc e foliswing arccapmplerpé Acdused jif GRtks alnéiﬁé/ﬁx

pﬁgﬁ nggjgﬁg known |n the art as
red?*catlon associ a unction," vaccines u3| g yﬁ%

| FUFOPHORIIEVAXOf t en have failed or proven
ineffective. [000171] Although the present inventors
dXE5E Hk sh to be held to a single theory, the
stydk g her ei n suggest that the prior art vaccines are
ineffective, that is fail to produce an adequate
I iKIHEKdesponse in the form of antibodi es and/or
Cﬁééﬁg$é<innunity, and are not protective, because
t based on the use of the |arger prote+n
SqQURRKa g The | arger protein sequence invariably has
one or nore epitopes (independent antigenic Sequences
t HEKEEHK nduce specific antibody formation);
R tructures usually conprise one of these
pggggkﬁgggepltopes The presence of other epirtopes
WKKKHAKKIe | arger protein may interfere with adequate
KKHKKKK
KHKKKKK

HKKKKKK

[000175] Recognin and/or Replikin peptides may be administered to a subject to

induce the immune system of the subject to produce anti-Replikin antibodies.
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formati on of antibodies to the Replikin, by "fl ooding"
the i mmune systemwith irrelevant antigenic stinuli

WO bas/oeey2 preenpt the Replikin antigens, See, BCTUS2007/069978
Webster, R G J. Inmmunol., 97(2):177-183 (1966); and

bst er S 134:48-58, 1976; .. .
e mé 3fo djout Rm%@a%@@r%ffbfzyfzﬁ éager%?lea%h peptide is
PGSR thefsub Bétsto Y&?duke ki ﬁ%uﬁ@?e@ﬁd@@osu&fe @ e gb§may
pri macy whereby 't first peptide epitope presente

bﬂddmenﬁjqndzfe@mgd t he i mune syst em subsequent |y
d t.1.badi t
SR GeI hB  T D d BE

th t h .
Haslac, %ﬁ'w%il? Cgand fsUrhiae. e od; @égﬁgﬁﬁﬁéﬁaﬂg?%w
ReRlidds 'cﬂnﬁﬁlghb@a%n&%ftﬁ%vahw&eﬁ)( SIHEAR thiy floduBeiiRMcSirable

presenting other epitopes fromthe organismso that
tide eﬁfegls i thdkand o9 monthp oemenptosdaliyend wdye@ne kmtest.

' . titat Me E
EITSERSELT pTRER s S RSHE pligBay of RS vy bt
EpidBmasiRngsmiRtE bits wal YandhEe @8édvrysemBé kéERapItkip @ty the
response in days or a few weeks to a RepliKkin vaccine

@bsatu’mq Phing ragigh iSc e/ antcageuratyy peteptidbrsaleaconiesc

e L G

WWIWOOIHE&G?H@&M Bdjubstainien ihAROGISe Régplliktvia H5N1 provides
adj uvants may be used to enhance the_i nmunol ogi cal

ﬂ&es%}?g@msaaéﬁ@mﬁaf@t & thydevislpimenpelcy ‘é’rgCClIyeﬁlgﬁlggﬁ arfyture
H%aﬁ_g nde fe%ﬁ!ltﬂl f o'h? §| sabdt fHﬁ' 1ﬁtI—F51\?ln dp Va%cnae ¥
te ydr oxi de,

I nco m ne suc um num
sompasnearaqiomm (Sﬁlh@l;@ll[lelﬁﬁ such as |ysolecithin,

s L O TV e L e
%oﬁflbﬁ 2R A8 MR SheSHERinAShistRER) 0 represent an% amino acid

rynebacterium parvum In addition to'the use
Sb}hstlhlélonc Ing M@Tqbembmi@oﬁméhe Bsubstiéwtal roprssentsT@RERINO acid

d ts. to other Replikin .
Gt P 1BRTC I RO DR dolfbpiche oubrifr i FRGens
bﬁfy‘i‘ﬁl hol@aphsyi¢ ahed dchpdthbli i PukinRenl 4 kilnsogegiefcate t he

hest anti bod esponses when adm nistered to
p@%@dwnt Thﬁé%@sgiy}mn &gnrescpisprgtiesine og esojayaing. Mpctnga-limiting
{
LR S R RRLANGHA 38 VAL Sk SO DB,
KIESST VIFORASS Y NG N@ED Ih & $W GIHNAXI snothd'A¥s,linieidgced

synthet|c vacci nes, my be used gs sol e, acc nes or as
sepadimens ththwacoiag rPrpbesfEm ite RY Aping thesequence

R&AUS 1V PTHACSY NI NBESE DT wH ARG ! "I‘ﬁé vaJé‘ﬁ%‘e IBQ;L hiQYh fGnatively
are exanpl es of deduced UTOPEs and

comprise an adjuvant such as key limpet hernocyamn or any other adjuvant and/or a
UTOPE such as KKKKHK or any other UTOPE. In another non-limiting
embodiment, an antibody to an a 7 to 29 amino acid antigenic subsequence of the
sequence KKNSTYPTIKRSYNNTNQEDLLVLWGIHH is contemplated. Any
antigenic subsequence having about 7 to about 29 amino acids of a Replikin
Scaffold or Replikin sequence of the invention is contemplated for vaccines and

stimulation of the immune system to produce antibodies.
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DEVI SED SYNTHETI C REPLIKIN SEQ ID NO (UTOPE OR UVAX)

KKKKHK  KKKHKK  KKHKKK KHKKKK KKKKKKH KKKKKHK
WOKRIBIOBI02 KKKHKKK ~ KKHKKKK ~ KHKKKKK ~ HKKKKKK  POD032087/069978

Recogni n and/ or Replikin peptides nmay be adm ni stered

bject to jind the i t f th
W28t Sxpitngtrdo Al 6 sriprRk Al RcrHBAres. 54 vO
RAOUPEDTIZ BETASANDS| DOPITEGIRARAA doscpl By b of siil

about 2 ng dosage, preferably a 1 osage of ‘eac
petheiade Amsantibddy partitelndy directehat anudpitept includingchosioa?4 may

AETRVIRE ot PRI oy U PR R AR Srbodiment he -

Mﬁtdtfoutr%ﬁe@n{%r&\ansiﬁ(s adidloktier BRMAEQIME MH aGhorYPEFEmEd
[000176] Previous egg and cell -based nethods for

pmbadistcnb tho$-spbrtifuionzepresantisanydeaphekic apwrapqid other than
AR ER o iU R R A e BRI R erss

ethiiekiee oaRdlet@ing Anmatib@lyttostl.or aky poroibe of dic(sequanoww
perm.ts advance strain-specific warning of 1 to 3
ckiing ek XA ce Biechenirch K RRSHEIERT K ST N TNERELY 4
h%_? b@ia‘%G&Mﬁé&’bfénetd}%kﬁﬁ}i depki kin and the substituted
anfno acid "S™ permts nore accurate, potentially

$600d79] syhntitetdies to udemiseBsplilon bejuonepaved qor O sgitstitnfion may

ithin a few days, .for festi .000177). ldentifyin
bhi ol Bt e tion HEm o gniadiey A eigatientd or o
Rla@Mbd8Sruldnd ErfSdtiont 8AHENY 18 BRdWahinaAs b@@Insf or the
devel opnent of a vaccine against a future human

pROA8HI c ABReplikingequenpesathatdagebsdite bedndestécitordBiihava
RS b TR RRr SR SRR Bl g BPRYFIGE o

arasighistihfoutiban préducb®Spdcifantibody iovle N 6shd ReplikinoMxhhBle 6
term nal histidine) may represent any ami no acid

subEigurastitomnd QhohUpy: 6124¢ 1568 Bntiutik hrBapliltipefound in
§ﬁag@c%b§18,u§p'ﬂ%? aﬁc%ﬂv%?o%@ tp’?’ot@iﬂs AR A Eoronavirus were

synthesized and tested on rabbits. An immune response was quantified. See
Example 6. A 41 amino acid Replikin sequence
KKNSTYPTIKRSYNNTNQEDLLVLWGIHHKKKKHKKKKKHK-KLH
designated Vaccine V120304U2 was designed by the inventors from the 29 amino
acid Replikin Scaffold of HSN1 “Bird Flu” Influenza Replikins labeled “2004 H5N1
Vietnam, highly pathogenic” in Table 1 with the addition of two UTOPE units
(KKKKHK) on the C-terminal end of the HSN1 scaffold and an additional adjuvant
(keyhole limpet hemocyanin (denoted -KLH)) covalently linked on the C-terminal
end of the two UTOPE units. 100 ug of Vaccine V120304U2 was injected
subcutaneously into rabbits and chickens. The antibody response was measured
before vaccination and at from one week after injection to eight weeks after
injection. An antibody response was noted at one week and reached a peak in the
third to fourth week after vaccination. Peak antibody responses ranged from a

dilution of 1:120,000 to a dilution of greater than 1:240,000. One of skill in the art
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other than leucine. In a nore preferred enbodi nent,

the S-substitution represents any a hydrophobi c am no
w@eiodoet7her than |eucine. In a still nore prefRCT/ESR007/069978

enbodi nent, the Substitution represents nethionine or

BT S8 o pRRoAY U e ol el s e A B Seafold
g&fﬂ%ﬁafm&a@wm@emw S|WG HH. [ n anot her

non-limting enbodinment, the vaccine conprises from?7
RephiBinaNueleotids Skyueceshe sequence

R SR R B B TRy 2R of

lARERCY AR L RIng FroAi bh fEBR Fvithd] WiviaN bacdielin® br GthelREXPIRiS sddding
as KKKKHK or any ot her UTOPE. In another non-limti ng

eptibdFereerampih Replikip aggleoddaseqacnees mayp e apadia hybridization

AR o TR P Grer Ty REPE NP b apai.fpguding in
aind hgteidizatiot hswgsiendaghexithgp@bagt of a partiablatibrgaBisarih R0

acids of a Replikin Scaffold or Replikin sequence of
fipaicispRpaletar gR CREIrIBRRNEHREP RF raBlec |TH%§TG§?F& invention also

SR, g6 VRS R i S ot
poB&it i8h péimcaht pitbdgentaf istetespor eonfaipmgtnuolicodcid melecules
uence YPT|L KRSYNNT S|wWE H .be
R GRS By R TWPIGiRE PPeC AT g o BURIcu A RRH Ky
e@ﬁéﬂawl @Jﬂoﬁs ghff@r@bﬁ&’/oﬁ?ea@éht@ﬁéeﬂ@@ﬁor'd gding position
may i kewi se be devel oped by one of skill in the

w&mz]n aA]@p exXidin the sepiyoafi themyentiom age OBgmmomtldmtuh
th h |
SERPERS TR R NS RE R QA DO e AN ting Dol R ©

atﬁﬂ:tlbﬂ & mphehhe ramifnagiRdpikinesr tebédhinlcemeiniey mRNA2 Both
still nore preferred errbodl nment, the S-substitution

peijcasaRNA anddNAgnelpal grandgtiogyimrnmay he Pespeics daiyny encthod

e e T
bectois\fet dydiedrylry agngjecof Bicisklllcd pradueoadrican fé¥d0{ d8fermine the

Ant i bodi fo a Goos Repl j ki n sequence having an_S
bethsoyte a? 3@%}’{%9 th %@ﬁu@eefair I%FV19rdaR- r?gﬁve%fls Tonflag ¢ Tlgdosage

LB RTS Mo Wadlly aRtckBadbes to the sequence or to

di agnose vi rul ent I nfections of H5NL in birds, animals
wom&&]ansPartlﬁﬂ@hS@ljefeNdd aﬂeﬁﬁnsé(nmlse qcudmmdscwd:saare Hesethat
t o dat ntes lfg‘]gldate hang gfm)ns Ef@ted dine. f
FHPREGEN a‘?ﬁﬁ%ﬁ } St et Fingst ne4a Freeding, fot

i %%I dh 1Bﬂﬁ?éﬁza RBRLE BoYyPe tfaﬂa owﬁ&@llal th@Rellsmgﬁl @&ﬁeﬁ&%n{ﬁrﬁes
ant i

ody to the 16-nef (5) Kin
lﬁiogu? tosabgut é@]@lmgle asfdsincudisg o2t Eag om lymmﬁte@ lackiied ix

d | |
b R Qe F R R0T Wl eTBY 8% DR GRS T ane
m at 8abi 495 lysiie resITkRe MG PREELcI@s aftistntd Audélc a&@enolecules

that are complementary to a Replikin present in the coding strand of the gene or to

the mRNA encoding the influenza virus hemagglutinin protein, wherein the
antisense nucleic acid molecule is complementary to a nucleotide sequence encoding
a Replikin that has been demonstrated to be conserved over a period of six months to
one or more years and/or which are present in a strain of influenza virus shown to

have an increase in concentration of Replikins relative to Replikin concentration in
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Exanple 6. A 41 ami no acid Replikin sequence

KKNSTYPTI KRSYNNTNQEDL LVLWE HHKKKKHKKKKKHK- KLH
wale®s@eeroed Vacci ne V120304U2 was desi gned by BEEUS2007/069978

inventors fromthe 29 amno acid Replikin Scaffold of

N1."Bird Flu" Influenza Repl E{ki 121? | abel ed."200€f N1

9‘[ ¥ CNZ% Vdmsytrﬁlgﬁ dAFTEasS I Repha cgn%n{rﬁthth}ére crably
3edird b RN aPerib¥vBf MIEREs M BMhdrihs, pIKEEK)abot dnd§ear, most
C-termnal end of the H5N1 scaffold and an additi onal
adjfereblytabotkephuitiaet yegseor mereocyani n (denot ed - KLH))

ntly. l.inked on the C-termnal . end of the two
BB YintilAS T G "Gl Rl o BeaS B i cOR kP o
SHOCN RS Ak lae doMRerh@liiiytts a dMRINANInek@NRS R cfEn@EdrhHedyg a
response was neasured before vaccination and at from
Beblikie sraueneeof fromdcpabenttsd agigmacidiiarbidie @) at least one lysine

Cni et . ‘
L L S R ST e o
addinoatdidue; aiRb@h aaiehit BO6lysine spuidire s Alsangefdrtd aramicleic acid

dilution of 1:120,000 to a dilution of greater than
dord o drt aryfonyreaRty t RN carqdinga Rerblgpsraiéedodore

n

]{.QZ?{} 7 Y. 'O}Hﬁﬁ of
5 ﬁ-e% Rep ?é{nﬁs@gg@qﬁg %egrégés{mgﬁl\c?%ﬁggls ?%t %fggc a %Téc}ga&qg the
Sedjugttices ofthe@ess edtolibe mIRNA Reqididg spriutesh ebthie deus.
Se 81] Replikin DNA or RNA may have a
nu%gg@ﬁﬂ&g@@&f or the diagnosis of diseases
[600UBS) NOTHd Sedcnbfreehticinal W prdviicy ethods RRGH@TEHR Mincrease
other Replikin encoding agent. For exanple, Replikin
Hugnderqede as sagegienyraimgl HEUGRASYIIUA UHNB RiCAMPHICT oRata banks

[ [ e rn, or

REPP S S b RO ok R ARG o AR,
asmpytsr for thedpragnosef infiecpregeains eothintgeplikglaad Replikin

grganismin a tissue sanple or an environnmental
S&HHIE peptisics Bieatps Bie rpurepIcadAt PicAIFERE R AMSIAR strain of

ﬁﬁﬂkﬁmiﬁtﬁgu 'atvgi&?éagﬁd B @Nnt i bodi es specific for
partlcu ar epl 1 KI NS that are present N a partlcul ar
peoi8glen iguwicrt wrdddck dagremmtf aicoinpgtenaedikble facust with the

TBLEEA S 208l L G0eRl B8 B e

i I ' j r for
PRICEABR b il BLI AL o] Irluim B0 Ao BAGRBLELI PRAR A
imsgreetidns mepressnong thoniitubmge beedidtide motlagly o desfordgaing
i ncl ude antjsense RNA an | ecul es and, ri bozynme
pREp IR R ThE RS Ty BN B TR REHE? s B iR or o
QbnvRag Refro R Mthai shitid gn RN coBainfion @Rt inSL B & rddddn&NEemory

DNA nol ecul es and ri bozynes may be prepared by any
(R OMd) prewihas on g rpggacte.or aTklscliierl eamsieal pisiregamediupahhe

- . : ; '
85 0SPURBLA T ol I A BB, A TBALES o
beadegdrytedat e cadhaavithie thelpesdessar vk erovidededxtevnedlly, from the

al t hough generalj¥ i.v, or i, deIive{y IS routine.
PHCCYHOE %%féseparate integrated circuit. The non-volatile’memory may be an
electrical, magnetic or optical storage medium.

[000187] The following examples are for illustration of the present invention

only and do not limit the full scope of the invention provided herein. It will be

appreciated that modifications and variations of the present invention are
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anount is also readily ascertainable. [000183]
Particularly preferred anti sense nucleic acid
woriosoel7es are those that are conpl enmentary tBCHUS2007/069978
Repli ki n sequence contained in a nRNA encoding, for
exanpl e, an jnfluenza, virus, polypeptide, rein t
et 3 beren St 880 RMERRE burg T Biife SoPeaffigaims
@ﬁﬂh@l&‘t dpettiadithfin (hb)spRt ah@AREndRAScApeUrMIR MOSi e
| ocated six to ten resi dues froma second |ysine
Eé@QMJ’éJEIZ) at | east one hi sti di ne reS| due; and (3)

%ﬁ f{)gelfs . c|¥i2)| gfs L:ﬁSI Ng cat(w iilns and the Use of
I?L’éﬁéﬁt argety a‘ée RE ﬁfgj %P “PHS Qrsarisgs

A randlg#e the gene or to the nRNA encodi ng the
Lﬁﬁdlsanzamé foF‘gw ?%\%rb %P e LhrSth BerI®] GL2r LS and
ntisense nucl el cacrd nolecul e Is conplenentary to a
aildrestraded seteeane deyoofiony at a2(RigyrédsiChartdnaxdtirabiad theerent

monstrated to be cans rved ver riod of six
AETeRE! LB e homoganacd sy i it R 5 %Rt G} thulogpem
'aﬂqlﬁ)tsQ'ﬁlr@hﬂaquuffePfﬂoﬂ@)&’hﬁﬂ)lé’ﬂ(‘i(}lésc %h@WOSM%hoBﬂVa@e Bi¥fer solution,
i nCrease in concentration of Rep ikins relative to

REpI ( ®hespbatebuffer afordid minusy iMOVP00R/ldeviz02entrifuged at 3000
PCT/ U§%§O7/ 069 § ot ht ! enza \irus trlai ns; .Thte
Pty A0° HORRAB ko eRSHed Ry PHEPERfiobie Sl P nting
PH&phate PAffeOB thé calll tb paFlcS ¥oliBRB LR gpprBkidiadfk ynlayt
one year, nost preferably about two or three years or
ehugie qf i pruact splpiipmppy notadh pndahaliuatiaken for peqtgin analysis,

TRAAE ST o AP BGRLATG B TEMAIER L e
boweeh $iand 42 Repl i kin sequence of from 7 to about 50
01806 ° s T Rroterien 4RI ecripBiion 1S deBmEyShmas Tollows
FI‘ﬁé 'egtyéaot Séla‘)l?ﬁ"‘fs ﬁa%ﬁ%at% th& boclﬁ 'rgdrﬁ‘ ?4°r ndéJEEAmll(ﬂ%)se

' east 6% [ ysine residues. o preferred are
(\Odlesl-lb) adumdn 2rﬁzll ¢Ouine swlnd:ia]uasaheen ccpnblbmt@dM1&r .00 VINRNA

encodi n R I|k|n Scaffol d, Mre referr. ar :
R Sa Bu et SR R Rt P eEyaa Mg With i€ eflowing
GONRLEentary to the codingstrand of the gene or to

the nMRNA encoding a protein of the virus. Xl. COWUTER

[ 0001§Q]ut1¢né f10é ge MeHZROeand ©Ag AaEBPHF e dissolvedtim bl biters of
for predicti ulence in an

energi ng st ﬂgﬁéwﬁ{ermﬁrﬁldar’\})gb using a conputer.

Dat a Bankisn 2CHT g NIHRPOYGE @@ﬁdld&i 1ﬁmd480)rm1616f Bigtided Water;
sequences, can al so be scanned nput er for_ the

pres eﬁebm@ﬂ 3| r1f7l lu&mf Nadp2Pas m%dlé&@meéu ip %@0 mepf digiilied wifar

Repl i ki n e@ggtj)des neeting the requirenents
for predictlng an rging strain of influenza virus
wil | Bawsiohdc r@ﬁ@ of NaH2804 & di§s006d 86 P4 wldistiled watar
bl ock di agr am of E conputer available for use with the
foregO|ng »s of the present invention. The

c OWDU*sSfunBH)S -' 108 /648® £ XaH2P04 is dissolved in 2455 ml distilled water
(pH 4.3);
Solution 6 - 340.2 g. of NaH2P04 is dissolved in 2465 of distilled water
(1.0 molar, pX-i4.1);
Solution 7 - 283.63 g. of 80% phosphoric acid (H3P04) is made up in 2460
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processor, an input/output device and a nenory storing
execut abl e program instructions representing the

W@ 2008/0€01762 predi cting nmethods of the foregoi ngPCT/US2007/069978
enbodi nents. The nenory may include a static nenory,

vol atil e nmenory. apnd/or a, ponyol atile nmenory. The
static nenﬁﬂ&féﬁﬂu@i??@ﬁgw&y#m%y&%é(g'read only menory
(O00P)  Prvedas QRnTAIOR! 0| AluAE, iShaGEE bABKhOFolumn

optical storage nedium The volatile nenory
enhoesrtaiwih Splutmey 1banda reaerdomnodde@ sy ohBetorign ( iRANched and
and be integrated as,a cache wi,thin th rqcessor
SO asRi e B R finE g R el OERER GRS
SEIRRE R A di anh1§ SRR Protéih Cohtbnt at KB DOMuMAlaBtdfltie: FRBAEI 46 be
may be an electrical, magnetic or optical storage

revae Ve wiftoPauiady 1 Irpreboen reroy adgram ippiodumer golptien 2 is then

[ t i S I eln’ |y <a t
Rl Rt L ASER sty ETbARoRP S A 320487 uRftal
bf theiprdteinevhialp pare bt adreek cdheith ¢aetliSblwtiahiiorsencand from the
vari ations of the gresent i nvention are 5

200810 SaP AR FIA0S2001P D E 907 MRIAG ﬁ%&@éggégﬁt%@whaw
?Pﬁ&? tHeGRGR Iﬂ%ﬁte@'ﬂ get@hﬁiﬁé@?fﬁﬁh Hﬁ[ey)éht?d’vatﬁf‘ diﬁlﬁgat@,paﬂﬁ%gﬁfj

alms W thout eparting fromt spirit a I nt ended
stdpeeddfy gehelectnapdotdsen. OXOAMRL BaddsRifpeptsde drgrrotein of

Extraction, |sol ati an ification of Replikin
SRR R ol e SBRRRS 2 08 Heliefire QBiteg t Bplufipgy. For
BenhpbIK it LM @duldrP8 nfok B8R, 3 MBrcddiadblRE dIORPHSR™ prélfera,
foll'ow ng al gae were col |l ected from Bernuda water
Shrgassuaneptansi Caderpe wertmdtasdl Hahintede twanandiReniollos qapiatns,

at. -20 deqgre C. and extract t he, next. ~day. Th

e S gAY b K00 EBrhORaRR i 5OFipn, P Bftates sharp
pegiramand inithis ndéaiar vadigiwedisn ivithmelWohAmikihhd. €Thesé 86lution
exanpl e 100 cc. of 0.005M phosphate buffer solution,

prratcins phispieiuted bands erehydrelyzers and WgaEsng #eid compesigon
BLERAGEY. ’fﬁé‘f) THI&REin 3P WhicH RV aj?ﬁ ¢ Pc%aﬁdéﬂ?orn”cﬁ‘@/fﬂ br
rated d aPyze t

concen y perevapordtion an agal ns

pheasyp hat Repbiltid @ecursors h&hese| REplikingreptde preaurs@t ureethed
pproximately 15 mi. The volune of this extra ,

gﬁtﬁmn_sﬂ?WI DY SeHEneaT 4l the ee ! iakaR dF@meP@ﬁa@ inpdrolysis

MRIUSN SDectr@r HEEERIINESS. pAast bPaskronat dolothat fulfill

obtain ?ﬁe prot'ein fraction having a pK range et ween
theamdersh, dfDO0 b8 He “Thoomt-efcopnitidn etcthod aof identified as Replikins.

ti ti h h fall ;, Th o
IR eaRis G el teao P OHAR YordF peiud o any BB Raplikins.
&% onvarfEAE cellul ose (Cellex-D) colum 2.5x11.0 cm

i ch has been equilibrated with 0. 005M phosphate
O8] Stsipaitsesamicgriragioncind eatunyhelvigrmstograghyraegherationh

trnhe?hofd(s) Ials gbvgvréQH a)c'f)olr léllfgia(e),%e:plikins in virus-infected cells are isolated and
identified.

) Tumor cells in vivo and in vitro tissue culture

[000192]  Using the same extraction and column chromatography separation
methods as above in a) for algae, Replikins in tumor cells are isolated and identified.
For example, Replikin precursors of Astrocytin isolated from malignant brain
tumors, Malignin (Aglyco 10OB) isolated from glioblastoma tumor cells in tissue

culture, MCF7 mammary carcinoma cells in tissue culture, and P3J Lymphoma cells
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Solution 1- 4.04 g. NaH2PO4 and 0.5g NaH2PO4 are
dissolved in 15 liters of distilled water (0.005

wWore0aneo7pH 7); Solution 2 - 8.57 g. NaH2PO4 i SPCT/US2007/069978
di ssolved in 2,480 m . of distilled water; Solution 3

- 17.1 g. of NaH2P [ dISS 480 m of
gt Sespe P@lalrafs%félrtrea 6‘34 58508 lara ilges '%p ikiggprgyrigys with lysine
25htb 39,105, MNAV2E @%, hid BissSRLNRA VLN, %ﬁ%lﬂls g Bhhdsl ed
water (0.175 nolar); Solution 5 -°101.6 g. of NaH2PO4
spcctiosstl véd glyso2@BSisesatibst i Exemplatl 81U, S(@%%Sm BI
| ve 2465
Srodibf e Aminqate ety ATk Ra RPN i
EXSAPdE g of 80% phosphoric acid (H3PO4) is nmade up
in 2460 59 WO 2008/ 060702 PCT/ US2007/ 069978 ml of
H0HP31 ecAtvan exantpic of drgnastic pse af Roplikinsoogbyop [GRer the 16-
0
?xﬁté 'R%g{]klﬁ%alﬂ/tﬂe 8(\1/ ggr] n%g%ﬁ to’l'?aﬁ%éol\éﬁ{il uat 1:61 ﬁle%gr?oﬁﬁgop %t
cesepuvading aﬁtﬂﬁﬂ@ pidsent in Seduut fob diagnosicalutpstede anshown in
allowed to dr hgs%bawt onto the colum. Three ni

EIguegrot S5 69“‘%795 IEF]ect ed and anal yzed for
E(gﬁ)tl@h n CRQE@& n%le 93[ %QO(HI@ ﬁ%gen@fto L& 36 ?&ghﬁtn% gor

renmoved wt en renove
tabkelimgy nuBalonti mﬂei’trmcglvb Iperposca;p rih]eenbtt of thté6-oodr Replikin into

fqllowed in successi Sol ti 4.5, 6

TS VoS et U Bt Nsalias YR ample
%%BF rég9@end§3b%m@zizr%£§he col umm. The el uat es
from Solution 7 are conbi ned, dialyzed agai nst

gmaag]at eAs puffasuple g‘_ﬁ@le plﬁ@@%agqvntsdmlaé)nt RejaikérsriThe dseodf
AR AERG PR Rl 0 TS PR " RpZpYE f R Rentiin

wmb%nnmgurmhﬁ@ﬂkaﬁpwlm Sbepagers 81000 and 25, 000
Dal tons are obtained in Solution 7. For exanpl e the

1094 86Icaufeppexamnls ebihs use aliresnwite dewtoyReplibingdbyhese o f
Egt?t%ddfle t&the l%altng %élﬁe 1151?0t @Fl%it o%gétfd’a’ps%eylﬁg tc%l?s'e\!éxfu%fl Fontain

a tuna, nicillros ca
ex¢ Raglikinis sﬂhbdznt1ﬁ@£§uﬁ£9bf@$ @tﬁmﬁimeﬁﬂ. denonstrated in
Solution 7 eluates sharp peptide bands in this
wei ght region with no contam nants. These

W(ﬁﬁ‘(]on AKal?&QB?%eﬂﬁe&% dhf&iflis bl bl &inPRBAS: ARE hemagglutinin

yzed and e am no acl conposli tion
@e:tte'nm nedamiftiéasp ppiteidder tho pmsermeraed condentrhtidranfeR gplikins is
si ne composi.ti on. of 6% or ter, are Replikin
e B e R s e T Bhe D mf o P
dedearonithRespb it r@@}gﬁﬁoﬁ@j{s@erﬁ @9&&%@@1@@& t158atB88f kL&A virus
are determn ned ySI S and nass spect ronet ry as

destabitdine 4ng the gnlmaacehseqeerm 2f grgnfiucnzy howegg!hanin and/or

fIlleJlllI‘fall’IlllI‘llldaSG protein is obtained by any art known method, such as by sequencing

the hemagglutinin or neuraminidase gene and deriving the protein sequence
therefrom. Sequences are scanned for the presence of new Replikins, conservation
of Replikins over time and concentration of Replikins in each isolate. Comparison
of the Replikin sequences and concentrations to the amino acid sequences obtained
from isolates at an earlier time, such as about six months to about three years earlier,
provides data that are used to predict the emergence of strains that are most likely to

be the cause of influenza in upcoming flu seasons, and that form the basis for
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the criteria defined by the " 3-point-recognition”
nmet hod are identified as Replikins. This procedure

W@ 280602 be applied to obtain yeast, bacteri aPCHOS208T§69978
pl ant Replikins b) Virus [000191] Using the sane

B TP LR PR Brcrion o
Wh EléSedsd ftleébtn@&tpa@ibh Spa@t'i&ﬂdrﬁpi ﬁEﬁ%S@HﬁreakéjﬁlrUdnEélﬁﬁtloﬁ bf

Tunor cells in vivo and in'vitro tissue culture
Replikigein ?LBIIVﬁg strdie oS it cresatvitus foronpaied of ebewhisix months to

5008 TRt P O R RR L Blcilor i ehe® B ARG B il Yause

b pMfukhagghidenfiobr pxRIGRIEIn ﬂ?@ﬂimﬂél n precursors of
Astroﬁytln isolated from nalignant brain tunor

MO1Y8E n Romgidy vecaimg)r neepistaed- basweg:mn@bb@s@d@ﬁéhq Rerdikins
R A R B S Su O TRl LG R

ﬂ&%ﬁaﬁﬁdﬁﬂﬂum KR RO OB %thestl ifcreassSnl eoightration ofaadplikin

treated as . above in a) yielded Replikin precursors
AFqusnesy syiHhdn thedismegelufpinginggy neur?%lméaw SGAUSAER Gt the time

SEPBECP g, LA e RSEALETE s

Bibphlpn(schllreadestthai asnobsorvaditalbs emmelweé in the ernerging strain

f diide t 6- R
Fﬁag%% RS S nieir eI it Bonbep StisaeS RN Ep Rgnt in the

AN ERUHIB oPhedrtiBint@rse PRItciRRL deﬁb@foﬁrﬁ%& ewd %l@é}s §§d preferably
ant i gen to capture and quantl t he armount Of

tongeesPondichigeamey bsdylepng @@mbmahors ef Replfkon setdllua@m@ glengfied
@?@B%ses .are as shown in Figures 2, 3, 4 and 7 of
81535 BE) [000194] As an exanple of the

pooBdUg] | OForafacéfe ploduéttonatteatdplikih fRpale Kt Hptitiey identified as
| abeling, nutritional or destructive purposes:

pigfelcior ameldective gaamnaase sREpesied pyiany ancthagy bicdludingchemical

?@Rﬁi%?s antdqgolégﬁgtj l{lbl%gg chﬁﬁﬂy gLn:%lellsdm&Aéig%l ,geéggegglhﬁ g{'a host
GclRdit] utEiddfion ﬂﬁ&ﬂ‘&ﬁﬁ] Tispapiidexaapreferablytddenixisiewol a
Pﬁents to abel g l'i kins: The use of . Htlbodles to

@’mféel}ﬁ?ﬁ If':zéiﬂep'i,@ CAH1qr Apan alglﬁlétgldp‘feémg)@ te IgHee # therapeutic
'Iy'?'eefclﬁbﬁ tﬂ%%%' @eﬁerall% tﬁ@@(‘@ﬁgf I3 a%bgtu({ 2t BR¥out 10 mg.
78 Bl 00019 As an exanpl

c[)ﬂ00|2ﬂ@] usEheomﬂagmat\@cmme m@sd:femylyReiphmistersi to'EIthalsten ofed

odi e mer R n
AR BT0E Db phatt b fHhncn itz fl SR epas brgesursdn
$HOWRtIbBr zﬁidgh!it?th%&gh IMeRApr, PR tBlvacEiftMal: e 3
[000197] Analysis of sequence data of isolateS of

pdminigered atanygme éwyggﬂhg tveani Preferably, the influenza vaccine is

administered once yearly, and is based on Replikin sequences observed to be
present, and preferably conserved in the emerging strain of influenza virus. Another
preferred Replikin for inclusion in an influenza vaccine is a Replikin demonstrated
to have re-emerged in a strain of influenza after an absence of one or more years.
EXAMPLE 4

[000201]  Analysis of sequence data of isolates of coronavirus nucleocapsid, or

spike, or envelope, or other protein for the presence and concentration of Replikins
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protein or neuram ni dase protein for the presence and
concentration of Replikins is <carried out by visual

wae@ansaToe of sequences or through use of a conPCIK/E82007/069978
program based on the 3-point recognition system
descreﬁged her ei | sol ates of influenza vi

v oan=1h B Y 1UAESCARRIAG O EIYCEY fefhenedust A a FWPP‘HSW&gmm
BBl tHE 3 Pomht aREEAiTion RRM AN BESRABCRIPL €I N 'S

obt ai ned by any art known nethod, such as by

FXAMPEIFY the hemaggl utinin or neuram ni dase gene

AR oA ERR R B AR S B B B i pciparam

Betddnk ifdtShe FREGRE WAd beten®@dtioReFIReiikins RV@kridd S bRikual
concentration of Replikins in each isolate. Conparison

SFAnNiE GRSPAUCRPS O3 djegiess clREORBNESE PEALHM dAsedton theyé-point

ined fromisolates at an
%yog&tlgﬁbgt%%%?&ﬁo%gsl%a Igut six nonths to about three
YoAMPEEH bi er, provides data that are used to pred| ct
t he energence of strains that are npst 1 kel be

100920315 eABHNq 3619 BRemRECH A ﬂﬁ%‘}ﬂﬁn%ARﬁ Replikigs ndamd
P%F%OL‘J% Oglffpnge Qﬁ?é&efo % fﬁ‘g%/AQ@Z&gnaV s were

069978 uenza peptide vaccines
eynthestdediaod sasted dmas@nitsﬁad:&st nmsunﬂ@sp}msato Repldin segmences in

HicySES BotoRe e e ol St BRP e RS Tkt 2 2003
ttutxahrsms hﬁktttdt%ﬁa@(ym ¥ NOr a)pes bosk BhmaR SUR SSipkke -

nmonths to about three years or nore is a predictor
eraieigéhEQ 1BINO he_ét Bai2A0 B umah SKRSyspdleupreteinfSEQ ID NO:

pept P00 0uS8h RERG s BPERE TR uBidEa el Pnat S8REed
@ﬂvdldi}ﬁ ﬂ?@t@iﬂ (SBGID Blgser Vednd (5)t2003 eleiagi SIRS hﬁae&apm

gener at ed. ener g |ng|?stra|n is identified as the
¢

@tqt%tmﬁSE@ IDrt?rI Puenza ot sinthraized gentise wasgiested sreptaseusly
?]IRO ﬁ%\fy t'lrh%ttés%h Bbl n@Johtlfdeﬁ m g&ﬂﬁl@%gémm Ele[ %t@oeeatcﬁ of
emagg

tinin an uram ni dase seguence
thienfive sequidnock thﬁ’lrtﬁftmti abhﬂ!utlotnh ef peptct dﬁndrm no;c)loet) cTH@QDI
vacci ne |§ BEasegpon or in ude an |k| n

SRPAred druclepeansisiunlist RO s
QERL AN A dS HRd dﬁﬁﬂasrgt@ﬂ%r%ﬁat i t‘ﬂ S, aroe Htrcsts%raﬁatéemus

t hose Replikin sequences that are présent in th
besmgepstid hitémpte by ndursiviachides with wanemssn&eéme@nda 4 Sfirong

about two ear. ref er abl he vac

BG4 GRRee RroRb B RS e S <EBT PReined S eng Bae Frotein or
kitaRbhshh&dof r@tefn@ ®r ﬁ%élglaeﬁs a4 Akl Ipb QAR tHeQibility of small
vacci ne production, the Replikin pept| de or peptides

syidhetiorRendikisantigges talachigre strpngfimerincyespPaTesivie Shpwn to be

d | udi h |
SRR P Byt AR oot 85y " o ques. i nel udi ng

ENDOVIPYLE BXpression in a host cell and purification
therefrom The peptides are preferably adm xed with a
HHRO2A4L e ud i4d o a@égﬁphlﬁpéewmt er in an anount

tﬁtg&\%eto @%Wlﬁe dosage |J’§KI% pﬁﬁgﬂﬁ%@%ﬁ o

dbogiatddOV agine V120304U2 was designed by the inventors from the 29 amino
acid Replikin Scaffold of HSN1 “Bird Flu” Influenza Replikins labeled “2004 H5N1
Vietnam, highly pathogenic” in Table 1 with the addition of two UTOPE units

(KKKKHK) on the C-terminal end of the HSN1 scaffold and an additional adjuvant
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[ 000200] The influenza vaccine is preferably
admnistered to a patient in need thereof prior to

wae b@sosiser of "flu season.” Influenza flu seasP@I/US2007/069978
generally occurs in late Cctober and I|asts through

a5 et PG e e D P B B kg @i el

%ﬁd? Gf A€ thvé UTASIE Bhist Qi0§Gg Qﬁ%o&ﬁﬁé"‘\/{m%m vl f%?e%?e@ on
Repli ki n sequences observe to present, and
pulsiitnadusly menwebieand ahidkees. eRisr zgltlhgdys taspdnse gfas measured

nfl uenza virus ot her referr.ed. Replikin for
bRlor L ERERalt MR PP RS o B BTSN ] Py afer
dgenivnt et £eibodPrdIpiiie Was AORH aeend Wedk &ldrdidhe®b peak in the
i nfluenza after an absence of one or nore years.
thigaivpifeuith podositervagnieatipsi Self anybgde reseorigt gnged from a
Idﬁl%l tc?tsl Pfo W rﬁadﬁulﬁg Pg&% ﬁ}%ﬁ%' ﬂl’O doo. Ashrl?llbggy tifls were
enve or ot présence an
d@tﬁﬁrﬁllﬁt:di afﬁﬂhmnn eﬁﬁyrﬁ%e hhltddl 1ﬁﬁ’nurﬁ)201‘%&t21@§li§?/ (B605ARwith Peptide-
PCT/ US2007/ 069978 . is carried out gﬁbV|sual scanni ng

§10G densb grama glohulip hbRpnd g éOIbGF phese fhpuedPO phyghben high
Bﬁﬁﬁ% g ?/P%SD%F%O%%C\% &g%gdgg)qid dEBGER @ﬁgier diluted

her ein. sequenc
of 2-ifeldIsetidslilofiord. AberBHi St Irmuhamasrdeteamtnegefnsn ﬂmreshﬂneted

d t f RepliKki
B fee” N SRR R b e dESRl e 1S sty L ffer el
GRS B c A PG AT PARBR VT tﬁ@&rﬁt Bt cuf‘\PeC Qe dtioRRvas
met hod described heréin. EXAMPLE 6 [ 000203] Am no acid

sbigired sising gfhofdevadisth mmx@ARSORematemsn@nﬂ@mmnbmy and ABTS

SR RRTARIS 7 B G A A D AR AR TS, RO
Resltsi from iRt RS RONSR ks d?ﬁlﬁbvlolirhlﬁblﬁseﬁél Gﬁi%d imTablbe.

SARS coronavirus. The follow ng Re uences
M@dﬂég’fféldresq@)ﬁozmd@ teﬁ@ﬁﬁ@@%ﬁ@&%? e&v iig Teged. IIp
I\Qn?%tl%%gﬁ reHH S pl %lelrﬁg ee(f IE}I? % @é% ol(fgﬁgétg) 5)1!‘\erhkm
28¥3nddy rfalnmﬁha@ &ppdqees)mcrtal@hmor d¢hSkEn ) 4Dl MOsequended prA0d a
SARS envel ope protein (SE QID NG .);.and (5) 2003

PReAs R RRIBAGY TEPERSG hays BIXPh aptEEaict D NO ). Each

synt hesi zed peptide was ingpggfgd subcutaneously into

a rabbit. The tested rabbi TS produced neasurabl e
specific an@hbbdylmeaaaWMhdﬂOp@ﬁéﬂﬂBO@Ugeqdem¢es t hat

bound at dil ut] f th n.1l in 10,0000. The
2 o aci MR BB REER ORARY Bt body
(SEQ 1D NJ aAdinpgs derofisidpiyed T DERIQA T8, di] uti ons
greater thap 1 in 204, 800. Because|of previous
unsuccessf ul Uaé&2%npt s hyProrhers to| a6hi eve with
various sl | ReRh 4es 13485:308ion
of vaccine
u0682 18 days after | >204,800
administration
U0683 Prior to <50
(Control) administration
of vaccine
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I mmune response w thout the unwanted side effects

obtained with a whole protein or
W@e@B@60182 or nucleic acids as in small pox vaccP@BEPSI00E069978
synthetic Replikin antigens to

ability of

achi eve str
significant|{
7 [000204]

swaH

Q§8 t he eff|i

A 41 am no 4

p

KKNSTYPTI KR

lgéiéym' elrvvu
l%'dﬁmﬁ@t?i io‘ﬁ'

ISYNNTNCQEDL L VL

HKKKKH

Nl sequence

§§@§%@ines.e

t he t housands of

EXAMPLE

KKKKKHK- KLH

desi gnat ed Vacci ne V120304U2 was designed by the

i nventors fromthe 29 am no

H5N1 "Bird

Fl u"

acid Replikin Scaffold of
I nfluenza Replikins |abeled "2004 H5N1

Vi etnam hi ghbyitPrid RﬂethIPlOOu W@@ﬁmhzvuﬂdhytlhe

addi ti on of
C-term nal

t wo

E units

KKKHK) on t hé

enJﬂd$Aﬂﬁ@WﬁEnnUEbaﬁb@Kﬂoanddaﬁ2add|t|ona

N709 D

/1 If‘ﬂf\f\_ll laVaXaYalwie)

adj uvant 63
i npet heno

\AN\ ONNQ/
Uo7 UU\.

céﬁﬁ? (dend

iged ] I%H) )

EbAT ALY

(keyhol e

i nked on

the C-term
Vacci ne V12
rabbits and
neasured b
after injec

np4soend of
0304U2 was |

Efongkbns. T
ef ore vaccin
tion to eight

Ry UT
njected su

heceine i body

% at
int(

Esgini ts. 10
bcut aneousl y
response wal

fromone w
2 injectio

0 ug of
into

S

eek

n. An

anti body re
peak in the
Peak anti bo

SIDee was nab
third to f

dy responses

%tdmlmls(treﬁ
bft@ne

a
ourtz week
aﬁi@m@@@atfomo

weeksend re
af t er vaccin

ma dilutio

ached a
ation.
n of

1: 120, 000 t
Anti body ti
i munosor be
gamma gl obu
ul /well) on
was first d
2-fold seri
det er m ned

ters were g
ntCoasisBy ( EL
| i n) bound i
hi gh  bi ndi

EO)IIIULIUIP%

%]0 eater
et &F m ned wi
VaéginaM t h P
n solid pha
rig My strion

?IIIJ.LLFU

ept i de- GGG
5e (0.1 Ug/l
Jlates The

000.

an enzyne |inked

(goat
00
serum

fromthe est

. o—df
a: gilutions

B A

iadatigstratidinl

resulted fr

? ait
Altiter resul
uti on factor

uted in
t was

t hat

405 nm of

0.2 and

derived fr
serial dilu

m-anoptics
om nonl i near
tion curve.

| densityv a
—GeRsStY——a

regression analysis of the

Det ecti on was

obt ai ned

using a

hor se radi sh peroxi dase conjugated secondary anti body
and ABTS substrate (ABTS is a registered trademark of

Boehri nger

Mannhei m  GrbH) .

Results fromtests on two

chi ckens and two rabbits are provided in Table 4.

I ndi vi dual

are provided in Table 5.
results reported in Exanple 6,

of RepliKkin
rabbit or c

anti geni c.
120304U2 on

wel |

In

of s

results fromthe test on rabbit D4500
conbi nation with the
in a total

i X tests

sequences for antibody responses in
si X sequences provided a
nmeasur abl e anti body response and have proved
Tabl e 4 Chickens injected with 100 g V

hi cken, al

day 1.
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ELISA titer of antibody production on day 18 Ani nal

Bl eed Day ELI SA Titer

W@ 200BM6502 at i on

U0682 Prior to <50 (Control)

>204, 800 adm nistration

(Control) adm nistration
PCT/ US2007/ 069978

RQBMH BjdcRUivAM 1

on day

1. EL

| SA ti

U0683 Prior to <50
vacci ne

a5

u0683 1

after

of vacci ne u0682 18 days aft ePCT/US2007/069978

64 WO 2008/ 060702

>204, 800
V1503010 Wnefy W, tODA8PreGul¥ 62ARAA R day

er of antlbody producti on on day

20 Ani rral BI eed Day, ﬂa@ﬁ&ﬁnn@wdmlmlswl or to <50

(Contrp Gt i 40 2 aLy r
TR g B R T (AT
vacci ne adm nistratipn(d4b0% 2D days after 5204800
adm ni|stratio 65 WJ 2008/ 060702 PAT/ US2P07/ 069978
Tabl e (514248bi | Day ij ec @d1w 6-h0 10009 \&-Q@SOQOJ? oﬁhoaay
1. OA560—+esuHts—fortiter p—ay 7 281
i ndi vildual we| P& ARi nbl*Tek?->balOvel d-@/\%l 051 | 0@
Vell VeIT 1 Ppgy4s5 p2.794pPA31Day o7 Po3d P02 Do4?
0.08 007 0.0
Well | Well | Well | Well | Well | Well
7 8 9 10 11 12
d4500 | Day 7 0.06 | 0.06 |0.06 |0.06 [0.6 |[0.6
Day 20 0.02 {0.16 |0.17 | 0.15 [0.19 [0.28
Day 28 0.17 | 0.14 |0.12 | 0.11 [0.11 [0.10
Well | Well | Well | Well | Well | Well
1 2 3 4 5 6
d4501 | Day 7 025 |{0.18 | 0.15 | 0.11 [0.09 |0.08
Day 20 0.50 {023 |0.20 |0.16 [0.18 [0.18
Day 28 1.75 1 0.84 | 0.61 |0.50 [0.34 |0.35
Well | Well | Well | Well | Well | Well
7 8 9 10 11 12
d4501 | Day 7 0.07 | 0.07 |0.07 |0.06 [0.06 [0.06
Day 20 0.16 | 0.18 |0.16 |0.17 | 0.17 |0.25
Day 28 020 |{0.14 |0.12 |0.12 | 0.11 |0.13
EXAMPLE 8
[000205]  Emergent virulent strains of influenza may be predicted using the

following method. Analysis of sequence and epidemiological data of isolates of

influenza virus for the presence of Replikin Scaffolds in virulent strains of influenza

virus is carried out by visual scanning sequences in concert with epidemiological

data or through use of a computer program based on the Replikin Scaffold algorithm

described herein.
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Day 20 0.49 0.38 0.23 0.19 0.22 0.17 Day 28 2.77 1.41
0.92 0.56 0.43 0.42 Well WVell Well well well wll 7 8
wW@2m8/0dmr0212 d4500 Day 7 0.06 0.06 0.06 0.06 OP@r/OSH07/069978
Day 20 0.02 0.16 0.17 0.15 0.19 0.28 Day 28 0.17 0.14

011.0.11.0,1Q Vel Wl | | | 1 Wl | | .12
3003958916 YAE at?%gv%ve@afsmé PeRfids May .@S@?@\%@@kﬁay
2Bafbla legic%fif @reg%lgeée\%ﬁi&%o&ipil@es ey aB8utB0Lpniflo 8dids and
0.61 O. 0.34 0. 35 T Vel Well Well Well Well 7 8
Gurti@r ¢ampdsesd4501 Day 7 0.07 0.07 0.07 0.06 0.06 0.06
Day 20,.0.16.0.18 0.16 0..17..0.17 0. 25 .Day.28.0,20 0, 14
0 32 012 6 g dustoepspriobrign gy Dly§Bs aTTEdBRyCHT focht 6 he
VitdriHi@ lyssdcf ai ns of influenza may be predicted using
the follow ng nethod. Analysis of sequence and

epi defdol ogiteaiind isiidsr and gihagtidencgmmaditely adiagenyite the

f%mthl&qh%?igﬁj%nce of Replikin Scaffolds in virulent
strains of 1 nfluenza virus is carried out by visual

scanni(3g sedudmceshinabowtrcerabotn t0hareino deids Gloaginodicr lysine;
data or through use of a conputer program based on the
R8pYi kin Scaffold al gorithm described herein. 66 WO
2008/ 050702 RETbs ££ 069978 [000206] An isolated

i nfl ugﬁza vtl r6us pe t]?lde' may be considered a Replikin

| d [ £ the | i i
e A R
farshhmdland yshstiaitahadtqogiceowéh lohed nleyithierso i therRdplékie Syaffold
adjacent to the termnal lysine; (2) a termnal |
rerisiand qemarad Ry tevet plsmidemninlogtrahy iy lgnosqEpidemiologicghe
LRL be lb@iilRed b3 LxiBnd S Dufifeal dndid? b3 R8HEnEhdsPmortalit
aggut 1 agméno g@lﬁgs %r%m anot E)‘é”‘?éﬂ ys% ne?kb ang mortatity
or by any method known to one of skill in the art.

[000208] Individual substitutions within individual Replikin Scaffold peptides
are then scanned for a correlation to a highly virulent outbreak associated with the
particular isolate from which the individual Replikin Scaffold peptide has been
isolated. Current strains of influenza virus that have been shown to be emerging
strains based on an increasing Replikin Count over 6 months to 3 years and that
contain representative Replikin Scaffold peptides are scanned to determine if a
substitutions correlated with increased virulence in earlier-arising strains is now
present in the emerging strain of influenza virus. If an individual substitution

correlating with increased virulence is present, a prediction may be made that the

emerging strain of influenza virus will have increased virulence.
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(4) at least 6% ysines. [000207] Isol ated sequences
containing a Replikin Scaffold sequence are scanned
W0 2008861ap2d and substituted sequences w t h ot hBET/US2007/069978

menbers of the Replikin Scaffold series and conpared

by | evel of epidem ol ogical virulence. Epidem ol ogical
virul ence may be determ ned by extent of outbreak
alKvisby percent host nortality or by any nethod

known to one of skill in the art. [000208] I ndivi dual
$belrim:ut i ons wi t hi n individual Replikin Scaffold

tides re,.then scanned for,.a correlati to a
ﬁ?ﬁmﬂ vir %I whet ‘ih%lfé’rl Oral%te§§§8@|“8tp88“% ‘Pimtaﬁ[gr“ straih of
ReTdeh£dials doshriding 1forte 30 Whiigdadideard e itiérealprisep! i ki n
Scaffol d peptide has been isolated. Current strains
of i nfDuengderpiinal dysinaandiopiiend behlysinewnmeeiatsdy adipgagt togthe
strains ba - On i ncreasing Replikin Count over 6
nonths to e‘%glgg‘rl?%glﬁd that contain representative
Repl i K)n Saaérhohad hpeidinedad adrigiddmanmedidtely ddjaecntit ehel f
a substitutions caorrelated with increased virul ence
in earlier 4Pl Agtidingai ns is now present in the
emer 90 SLIAIE Olo [UhiENERs Hohthould: 1Ad. B Vi dual
substitution” correlating wth increased virulence is
presef) aapleediotsiysmesray be nade that the energing
strain of influenza virus will have increased
vihetdire the subsiahtidlly 2084 OREOIZn PEHHILIS2 B AiOGAA7Bof iGHdd v
W claim Caim1. A substantially isolated Replikin
HEBE BN Phrmging; acich subptitdlion s connarqd feaAeplikin sgquence of a
% 454l Sf %ﬁ}&eﬁzaﬁﬂnﬁ%ﬁb eiﬁ%éjasmiﬁp qcifd%Fﬁﬁﬁti&Pi%Bi the N9

1) atermnal lysine and optionally a [ysine
subsatitehelf y hatiidacent] wherdiléie Replikimaljudngsiofithe se@)ndastrain of
termnal. histidine and a histidine i mediately

WEEhY TS FOPRES® ermi nal histidine, (3) a lysine 6 to
10 amno agh@Es3d hAMaRisher lysine; and (4) at |east
6% | ysines wherein the substantially isolated Replikin
pept i B of ati¢renifal dgsinesandaiptiondllyi mfybime mamediatalyigdjacent to the
contains an_am no acid substitution as conpared to a
Repl i ki n sée&ﬁlél}%gysg}e’ a second strain of influenza
Vi 1 us (yher gitdniing haiidfie aad lathistidbgtikdndi ety iagjabeit té e
substitution of a histidine and wherein tze Repl i ki n
sequence ofcrefful §sHeWE: strain of influenza virus
conpri ses . 16,10 ' 1.ds; t i nal
| ysi ngﬁandgi%stlrii]eo%g 1@%@;‘@@%@%&%@ é%bésl%g/e’ g%ﬂinacent to
the (5)  atleast 6% lysines, and

wherein a third strain of influenza virus contains a Replikin sequence comprising
(1) 16 to 30 amino acids;
(2) a terminal lysine and optionally a lysine immediately adjacent to the
terminal lysine;
3) a terminal histidine and a histidine immediately adjacent to the
terminal histidine;
4) a lysine 6 to 10 amino acids from another lysine; and

(%) at least 6% lysines; and
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termnal lysine, (3) a termnal histidine and a

hi stidine imedi ately adjacent to the termna
woe@sioei7ore; (4) a lysine 6 to 10 am no aci ds fP@IUS2007/069978

anot her lysine; and (5) at |least 6%l ysines, and

wherein a third strain of pnfluenza vir cant ai ns
REBTI KNS SLRI P ESHDI t[;ﬁ} h@plﬂiuifeqi@meooﬁbe it D ©
Al daza &i%%s iRad BHOAN Ipré@éﬁﬂhimh@n@pm@ﬁ lg&,lﬂ@ﬁd_eyofahé el gﬁam of

i mredi ately adj acenf 'to the termnal 1ysine; (3)
irdhuehzaayirysi aotlitil prescane oathkissbstitlitivn in treetlird sehip of influenza

dj h. i nal_ hi.sti.dine: (4 | ysi ne,.6
FEbER Aol o i BainaPhRpliPhaTruha? ofuge Bt
88mbysH fethe seédthd BEaNBr20RBHRH0IAE2 PCT/ US2007/ 069978

wherein the substitution present in the Replikin
sequence of the first strain of influenza virus is

i tA . N i ki . :
PR STRLABI#R bEchR ) SORLUEM: SRHRASafte Mo
iecacbive dmtnoaisid msitihes fedth gt vEmiabirhistidinddf theReplikin
virus is correlated with an increase in replication,
PeRtiflee dlee st iepdn olvigflpgnzetyiuas  conpared to the second
strain of influenza virus. Caim2. The Replikin
peptide of claim1l wherein the substituted am no acid
CéaimdleThd Beplbacapapdide iof elasmi vcheaan ther sabstduted afmmmadidhessidue
term nal hi.sti d&ne of the Replikin peptide of the
IS $Gangpg 451 rer e RN RS, G al m 3. The Repl i ki n
peptide of claim2 wherein the substituted am no acid
residue is any am no acid residue other than | eucine.
Qlain. 4TheTRepliReppénikida op elpinn devhstein i swbFitwied meiinp adiéresidue
substi t.ut dbam' no achd resi due is any hydrophobic
é\sn%nﬁglygﬁolp VG 8% The Replikin peptide of claim4
wherein the substituted amno acid residue is
net hi oni ne or _isoleucine. Claim6. The Replikin

b dellss Renlkimpaptide ppeliasn Agvherin dequbsiitted amino acid residue
Fﬁ}}'ﬂ%@ye@%&mw@uw X] W& HH wherein the residue
|

s any amno acid other than |leucine. Claim?7.
The Replikin peptide of claim®6 wherein the residue

X]. is selected from the group consisting of
k%%lm (inTlﬁ‘eBen@m RSRGidR @? clajny S1CEMRERNE ShIFIPENCENi ne,

méﬁ?PTllﬁkmN@EﬁtLWW@IMﬁ WR&ein the residue [X] is any

amino acid other than leucine.

Claim 7. The Replikin peptide of claim 6 wherein the residue [X] is selected from
the group consisting of methionine, isoleucine, tryptophan, phenylalanine, alanine,

glycine, proline and valine.

Claim 8. The Replikin peptide of claim 7 wherein the residue [X] is methionine or

isoleucine.

Claim 9. The Replikin peptide of claim 1 wherein the isolated Replikin is an HSN1

influenza virus peptide.
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Caim8. The Replikin peptide of claim7 wherein the
residue [X] is nethionine or isoleucine. Caim9. The
weReEBokI72 pepti de of claim 1l wherein the isol aP@dus2007/069978

Replikin is an HoN1 i nfluenza virus peptide. 69 WO

Q8/ 060702 PCT/ US2007/ 069978 . C ai 0, .A vacci ne
gjgﬂdﬁlr]iosifﬁéja‘fcﬁ%e REPISIE %gﬁP]i%H%PSI?“‘g;éiC}ﬁ“i}.l-d aim 11,
A vacci ne conprising an antigeni c subsequence of the

Replikin peptide of claiml wherein said antigenic
Slbgelluehrecdine nuisig armnbgenic FebsegsinduetthoRephlein peptide

apino aci,d sequence of the Repli.kin ti.de of claim
Pt T St RG A6 e hie LR RRIS 7o B B FacL Ry BTt e
Sl ARttt oAeheOR G idobf claim 1. _
KKNSTYPTI KRSYNNTNQEDLLV| HH wherein the residue

is any amno acid other than |eucine. Caim13.

[ X]

vacc Laj : ) due T .
e R A B
REENYEY BPTHER Y NOITNQEDBL Wie fWGHHHhehdreiaithkuesid¥d [XBis any
met hi oni ne or isol eucine. Caim1l15. The vacci ne of
EMEGRCAHOET AR ICUEBRpri si ng an adj uvant. O ai m 16.
The vaccine of claim 10 further conprising a UTOPE
Caim17. A substantially isolated antibody to the
Réph 13. lpepceide obflamh &2 mhirein Gk aesidukd X]As any hydrophobic
substaﬂ£i |1y isolated antibody to an anti genic
YA ?@Sr%?nfel%meRepl i kin peptide of claim1
wherei n said anti geni c subsequence conprises 7 to 29
am no acid residues of the am no acid sequence of the
Régpm I4. nThsepciide obélaimh 43 mherein @k agsdurd X] A methionine or
su?stantially i solated Replikin peptide froma first
AW f an” influenza virus wherein said first
strain of influenza virus is an energing strain of
i nfluenza virus and wherein the substantially isol ated
Rém 18. nlsepsesine ot st i @ &yther cempprapegien sbuwHtno aci ds
and is isolated by identifying a notif consisting of
(1) at least one lysine residue |located at a first
Ceaim rusTHefvasaind oRelpini ki furthee pdrmplésiaga CAIOREast one
| ysine residue or at |east one histidine residue
| ocated at a second term nus of said Replikin peptide;
E@aiﬂﬁﬂ%%%%ﬁ@ﬁy REAddSAR844PRARL Repltidh peptldeloticlaim 1.
l'ysine residue | ocated six to ten regldugs froma
second lysine residue; (3) at |east one histidine

a1 A %lr;bdstantially isolated antibody to an antigenic subsequence of the
Replikin peptide of claim 1 wherein said antigenic subsequence comprises 7 to 29

amino acid residues of the amino acid sequence of the Replikin peptide of claim 1.

Claim 19. A substantially isolated Replikin peptide from a first strain of an
influenza virus wherein said first strain of influenza virus is an emerging strain of
influenza virus and wherein the substantially isolated Replikin peptide comprises 7
to about 50 amino acids and is isolated by identifying a motif consisting of
(1) at least one lysine residue located at a first terminus of said Replikin
peptide and at least one lysine residue or at least one histidine residue

located at a second terminus of said Replikin peptide;
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(4) at least 6% ysine residues wherein a substitution

in one amno acid |ocated in the Replikin peptide
waeemwemeere2 bet ween the term nal residues of thRCT/US2007/069978

identified nmotif has occurred as conpared to an

ot herwj.se identi cal uence (i n Seco| rai n of

cai d (P I uBrgs KA SOl leateA S °|t%ﬁe vt et aine

have not begrysubstituted and wherein said

substitution between the terminal residues of the

ident(?ﬁedahhﬁﬂbnehmﬁﬁ@€ﬁ®ﬁ®kismiain of influenza

virus d with rapid replication and
incre d 3F$ﬁ#gﬁ%§$5§rg%ﬂﬁgred to the second strain;
s@kREd b BgbsERItdn it 8RE drhin@eibtdte®itthé Replatih PEptER s@quence
Repli kin peptide conprising said identified notif

briaiean #o. termhgalrepfygsion threidentifecdanotelihup arauredgs cempgred to an
f,

YRRV RE RS SRR, Bl s SIS Mg o
Qs&iemr%lstl%hne&imb net lﬁ‘&ﬁmﬁbﬁlltlftgd and '&hét‘eglesaid‘:sub stitution between
subsequence conpri si.ng anm.no acid_residues of
thedenminplgesdycs of é%f‘uléﬁ@@%éfm@tﬁ@f resplisskstripabinflygnzgvirus is
tﬁ%)s@b ee%l%xéltl} 1(%2 r@%lé%{aloﬁaﬁ&' Pﬁ%f&g&ld @Hlynde%?g?l&r?%za 1\ Afhg Qe¥bnd
sMbsIantlaIIy i sol ated antibody to an antigenic

bse of t.he of cl.aim19
S e e it et By e T bt ot prsingsaid
@EhﬂgeQQEQfYESIdUES of the Replikin peptide of claim
19. daim25. A nethod of predicting an increase in
repllcat|on V|rulence or host nnrtallty in a flrst

S Cone e RSl PR b RO Y

Q{fufeﬁkaﬁyusof Repl i kin Scaffol d peptides wher ei n t he
Replikin Scaffold conprises a first Replikin Scaffold
peptide isolated fromthe first 71 WO 2008/ 060702

E@ﬁ%ﬁzojggé ?7?9([7 %pgr;s%{gﬁhé‘lag mflﬂfp e@?défzoﬁfg}%ugq?ecgnzecond

strain of influenza virus and a third Replikin
E%?ffold peptide isolated frama third strain of
75 VISR FSCOMPISIEFIATHILGHIRA JURSREICART FIMBIETRE 1 # The

Eﬂlﬁﬂodacﬁ?fgsiéilﬁbg‘oiﬁﬁégﬁlﬁlodacﬂﬁ 'u?r?cetol?ﬂ{e Rdpiik 4L BE &dim 19.

as conpared to the second Replikin Scaffol epti de,
wherei n said substltuted amino acid is not a

i o5 syt oL e o b Bebhh peid gt 1o

virul ence or host nnrtallty as conpared to the second

strain of influenza virus,
Claim 24. A substantially isolated antlbody to an antigenic subsequence of the

Replikin peptide of claim 19 wherein said antigenic subsequence comprises 7 to 29

amino acid residues of the Replikin peptide of claim 19.

Claim 25. A method of predicting an increase in replication, virulence or host
mortality in a first strain of influenza virus comprising
(1) identifying an influenza virus Replikin Scaffold comprising a
plurality of Replikin Scaffold peptides wherein the Replikin Scaffold

comprises a first Replikin Scaffold peptide isolated from the first
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(4) determining that the am no acid residue
substituted in the third Replikin Scaffold as

W@ ovpasiEs2 t o t he second Replikin Scaffold is aPGDUS2007/069978
substituted in the first Replikin Scaffold peptide as

conpared to the_..second .Replikin, Scaffold, (5 ... .
conparing tHENRE TRAR Yt sgpnd REnHiif SeATggl epfidspisolated
influenza Wighti$sdeBnd bthdn BERIukh A \GRMRKA Qfthird Replikin Scaffold
earlier-arising isolates of the first strain of

i nfl uenza veptids,isql@yd dhetmes thindistrgintdfanfludnea Rewd, i ki n

Count .of the f.kr.st strain of .influenza ..virus..l .
oreat 6 « nAflATERR IR0 o MeoP R ERp kb SR pgptice tha
i sol ates ofs sublt@ufetfas tompdrail B OF sbddhl RRPERINSRESI feplide,
predicting an increase in replication, virulence or

host nort amheiein ppid pubstifitgdsamige agidrs Bot 4 kistidiehza vi r us
as coppare St rajn ' '

& ai m P, - re R RGRE i by A s
aci d resi duercwbsicpticdtod, vitultkwe orhbstahorkeipy akéompared to the
Scaffold as conpared to, the second Replikin Scaffold

i s positi of@@Ndpirdis ofmIRENZCYIESy esi dues from t he

term pal hiyst.j. Qi i ki f .

O i Dy, "Rl Bt hEGRCRNCTRR: itk R il dhird
subst i t ut eRephikin®caffold as esingdared itsthanecomdiReplikimi Staffold is also
resi due ot her than. | eugi ne. .aim 28.. The, met hod of

eat 57 g i Re Gl Rep (hiR 5ol s RN oo agd o the
a hydrophgkisad ®¥bnEin&eh@ol@t her than | eucine. 72 WO
2008/ 060702 PCT/ US2007/ 069978 d ai m 29. The net hod of

cl ai mM(®8 whempianmg the ReplilsiniGounteef therfirs stwih @f idbicdzreviius to
a nethi oni,ne, or.,an 4 sol euci,ne. .Cl ai. 0. The t.hod

o i m bRl CoRfl kb R e iR o pEUART of
Repl i kin §oakhal deusconpri se 29 am no acids. C ai m 31.

A net hod of predicting an increase in virulence in an
emer gilg  sdetarmingre thatihe Beplian (onnisofdbeirst sfraig of influenza

! den.t | Tyi NQirfls ﬁ%%dté‘r'tﬂatptﬁgtl{'eg%iy&@n?of éa(%l?ér- ] L98d18es of
strain of an I nfiuenza virus whereln said influénza

vi rus Repl iHe firsppeiin cEinflosishsiras,of 7 to about 50

am no aci ds and. wherein said i.nf] uen,zai vi rus Replikijn,
pepti 0 cBFASHGIEEENANGHBASE 1 EBHET N K srr-ce(?riogtm@ gy in the
one | ysi ne gr&SiHe rhaRRhA Rl B bhibited 1§ B UrafiAld

isolated Replikin peptide and at feast one lysine
resi due or iftuehsagtusone hi sti di ne residue | ocated at
a second termnus of said isolated Replikin peptide;

Claim 26. The method of claim 25 wherein the amino acid residue substituted in the
first Replikin Scaffold as compared to the second Replikin Scaffold is positioned

five amino acid residues from the terminal histidine of the second Replikin Scaffold.

Claim 27. The method of claim 26 wherein the substituted amino acid residue is an

amino acid residue other than leucine.

Claim 28. The method of claim 27 wherein the substituted amino acid residue is a

hydrophobic amino acid other than leucine.
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(2) a first lysine residue |located six to ten residues
froma second lysine residue; (3) at |east one

whe@sldi7ae resi due; and (4) at |east 6% | ysi nRCT/US2007/069978
resi dues wherein a substitution in an anino acid

t.we he t 1 pgl. residues of the notif. has, . .
STt bd hemetfobar dain &8 b Enfe e aming R o
§kmﬁ&ﬂnggr&hgokﬁ&hyenza virus and wherein a |ysine or
a histidine has not been substituted, and correlating

said substitution in the sane sequence inathird

RGP e Mo b RE Bt 21 RntiehT Vg FRte seeh B it RenBER

Bafisld@Soriie@9achiné ciifie second strain of influenza
virus, and predicting an increase in the virul ence of

t he first strain of influenza virus. daim32. A

YRR ANtA g,le't%d' o%ga'r@&i&ﬂlg%%%&ﬂ&gé RERIAS SOTRLSLAY &6 of
am no acl sequence
M&Wﬁﬁ@ﬂo%ﬂﬁéﬁ&ﬁﬁ@(ﬂﬁ@ﬂe}iﬁ@%@eﬁﬂ&t frodner fetisﬂemerging
XiisNorG X2 is N or 5; X3.is Aor T; X4 i sRor K

ViesiD 0ban oubrenze Bres Issgn said defdienza wisus Repdiki peptldxeomests of

9%{ B8l 30 aRfhSadifS) %hermﬁ%aﬂd%nﬁﬁ@ﬁz%lr&ﬂ(glﬁjlk% &ﬁid@ue

I's any amno acid residue ot t han cin
}z(@mpssdslaanot(ﬁcoﬁ:klmmgcﬁB The Replikin pepti de of cI a| m

32 mh e|n 6i sY Claim34. The I LK n [

i al i B2 whblEeT A b oo ICypd § it By b Saf e
Repl i k' n pﬁ@folﬂgﬁ p@f)tld‘el AdB: RAse rlj?dlﬁb reg(ﬁué Sr Ql@e[st bhe
Claim 36. The Replikin peptide of claim35 wherein X7

is Q dai mssdlne“rtﬁedueelp«tatm # apepariddernpfiuscoizard 8olated
wher ei n Xg A llnthlto ine, isoleucine, glycine,
al ani ne, §|PHé pﬁ?b "ne, phenylal anine, tryptophan,

sering2) t hagR&ilfgne teYidas 10t8ted SIS @R sidasPRé B sagorrlysine
gl ut am ne.
residue;

3) at least one histidine residue; and

4) at least 6% lysine residues
wherein a substitution in an amino acid between the terminal residues of the motif
has occurred as compared to the same sequence in a second strain of the influenza
virus and wherein a lysine or a histidine has not been substituted, and correlating
said substitution in the same sequence in a third strain of influenza virus with rapid
replication and increased virulence in the third strain of influenza virus as compared

to the second strain of influenza virus, and predicting an increase in the virulence of

the first strain of influenza virus.

Claim 32. A substantially isolated Replikin peptide comprising the amino acid
sequence KKX; X, X3 YPTIK X XsX¢NNTNX,EDLLVXsWGIXoH, wherein
Xiis N or G;
X;isNorS;
XsisAorT,;

X4isRorK;
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Claim38. The replikin peptide of claim37, wherein Xg

i s nmethionine, isoleucine, glycine, alanine, valine,
WEe@Beg92 phenyl al anine  or tryptophan. C ai mBOI/UT1987/069978

Repl i ki n pepti de of claim 38, wherein Xs is

nethlggl |soleucine. C aim40. The Replikin
pepti dé D OE Faim 39 wherein Xs is nethionine. Caim
4] . 8 hikbAciagpsigge of claim39 wherein 74 WO

2008/ 060702 PCT/ US2007/ 069978 Xs i s isol eucine. daim
42, Tﬁ%l$§nﬂannmnagépt$@@30f claim32, wherein X9 is

H d 43. Th f claim32, wherei
Xi is ?S]a)?:! %“émémgp lﬁh(”se “Fﬁer%a“idl “%““%H s s

d ai mxd4s HArgubst antial Iy isol ated peptide conprising
an antigeni c subsequence of the Replikin peptide of
claim 32 wherein said antigenic subsequence is 7 to 29

d sequence of the
RO S SRR of (uf OBl T 2 A aeci ne
conpr Xgiiay t he substantlally I sol ated Replikin peptide

of claim 32. Caim46. A vaccine conprising the
substantially isolated peptide of claim44. Caim47.

10t Rerg% Iikid SBHAL 6l s QMK LP Lhe substantially

i sol ate pept | claim32. Caim48. A
subst antis Ql LM, 6ol Bt ed anti body to the substantially
i sol ated peptide of claim44. Claim49. A
substantially isolated nucleic acid encoding the

Renh 39, MmiRaBle Qptid€ baéMM 32 (hadel 50. A

substantially isolated nucleic acid encoding the
Repl i Rizns RQeystt.de of claim 19. 75

Claim 36. The Replikin peptide of claim 35 wherein
X7 18 Q

Claim 37. The replikin peptide of claim 32, wherein
Xs 1s methionine, isoleucine, glycine, alanine, valine, proline, phenylalanine,

tryptophan, serine, threonine, tyrosine, cysteine, asparagine or glutamine.

Claim 38. The replikin peptide of claim 37, wherein
Xs 1s methionine, isoleucine, glycine, alanine, valine, proline, phenylalanine

or tryptophan.

Claim 39. The Replikin peptide of claim 38, wherein

X 1s methionine or isoleucine.

Claim 40. The Replikin peptide of claim 39 wherein

Xy 1s methionine.

Claim 41. The Replikin peptide of claim 39 wherein
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X5 1s isoleucine.

Claim 42. The Replikin peptide of claim 32, wherein
Xg is H.

Claim 43. The Replikin peptide of claim 32, wherein
XiisN;
X518 S;
X318 T;
X418 R; and
Xsis S.

Claim 44. A substantially isolated peptide comprising an antigenic subsequence of
the Replikin peptide of claim 32 wherein said antigenic subsequence is 7 to 29

amino acid residues of the amino acid sequence of the Replikin peptide of claim 32.

Claim 45. A vaccine comprising the substantially isolated Replikin peptide of claim
32.

Claim 46. A vaccine comprising the substantially isolated peptide of claim 44.

Claim 47. A substantially isolated antibody to the substantially isolated Replikin
peptide of claim 32.

Claim 48. A substantially isolated antibody to the substantially isolated peptide of

claim 44.

Claim 49. A substantially isolated nucleic acid encoding the Replikin peptide of

claim 1.

Claim 50. A substantially isolated nucleic acid encoding the Replikin peptide of

claim 19.
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