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any one or nore of the isolated sequences descri bed

abeviicddn sapnant inflepnze \subs Bgpidin Scetielde afe highly apnserved in
3@5&1&? %%%ih? §% Y 0. ANs 9hd h'%&il'dﬁ Ak ﬁ?ﬁbee%ﬁ %?rrelated
escribed a ove, Oor an‘antigeni c® subsequence ereor.

ORI T RlipdtRaent vimleand iahthp hesseaesand ovRtdnadtion of Replikins
predi cting an increase in ) o
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



replication, virulence or host nortality in a first
strain of influenza virus conprising (1) identifying
an influenza virus Replikin Scaffold conprising a
plurality of Replikin Scaffold peptides wherein the
Replikin Scaffold conprises a first Replikin Scaffold
pepttalde. Taaleat atfliionatty imeed inrthe agtfoadonsafed hépiihm’ammai

Thestin SR Soren gt arew e e tnoy Sl Thiipy stains
F%fsafnhﬂéférﬁa SeRéE o ﬁlrlﬁeﬁa{drge nb&pin%e grtfféﬁ(@ﬁkhhél{dq{%%kﬁi n

i nfluenza virus, (2) identifying an am no aci
t $raffohi amiinRepidi slcqmw@csafsfeﬁﬂ dorpbppiegeratipmo! yascines and other

bstituted as c 0 the second Replikin
iepist i FRBEreTRRayT bGP i ng that the third
strain of influeSIMNMARY OFTHE INMESTIONT eased
replication, virulence or host nortality as co

npar ed
t19002% seddaaresertdnyengpn Pfﬁ‘fli‘i%r@zsﬁbsﬁwtwéiy iadated Rephkm peptide

R R R T S RO R S
Rephékiompdaafyf ol d is al so substituted in the first
Repl i ki n Scaf f ol d pept| as c red to tCEe second
Repl i Kil sCaaffeflmna yeley a&@%ﬁsﬁrxa ﬁsémFéé‘HP? HRlYESiRGENtP the
the first ? %nfluenza V|rustothe Repl i ki n
Count of ear sol’ates of the first strain of

i nflue@za va 'lBEEBi,naUﬁ}tl(ﬂad: arda hishdint liratnetiiaehl%;ljactehtwthe
Count of the fir rain of influenza virus is

gr eat er thatﬁr"f“i‘?@lskﬁetﬁ{l?q{l n Count of earlier arising

i sol at@s ofy ke kith SborfttiRAIn@hciHfrbmenate 1ysihe; ardr)
predic |ng an increase in replication, virul'ence or
host )t al dttlgasi ¢Potlysendsi rst strain of influenza virus

as conpared to the second strain of influenza virus. _
[WiD&h]theisal apxief api ik ek equdimd iofithrt first dtmiraofi inBuenzh drirus contains

residue .substitute first Re i ki n Scaf .d.as
o BAGHOH B domieabis R sl seon gl stehdat g aithse
aghd WwiRsdif Hﬁessutagtﬁmlérhﬁ nb?ﬁfé‘sﬂ@étltﬁ‘tkoﬁ & &idhe dd®wherein the
second Replikin Scaf f . I'n another preferred

elh&ijlétmmquenom@éﬂmﬁeﬂ@daaﬁnam olgsfluereaguus eompitised i n t he
first pli f oI d_as conpared to the second
G sclfy P apatt aity8 348

Repl i ‘0 acid residue other than

| euci ngy | rht%ﬁﬁinﬁlellymﬁé @ﬁ@bﬁMaﬂy’fan&ﬂ@Iﬂﬁmedmlel}Gaﬂjmm to the
acid residue substituted in the first Replikin

Scaf f ol d aste@%lﬁﬁ)ldb@ﬂeato the second Replikin Scaffold

i's a gr rop R gﬁ%ﬁ%ﬁg@&ﬁ@a Rfspﬁﬁaetng%dla?él‘fé&]gcen téle

anot h preferre I ment e amno ac resi
subst i t ut edtermintlidsifdinest Replikin Scaffold as
conpared to the second R plikin Scaffold.is a

ot hi dfil ne fobSIER Oie apaid DREHNg Acids PRerOPieEhE e End

embodidgent , i he Lo 1 sgeend and third Replikin
Scaffo(:g‘gs caonprtl se gs[mcgm no acids. In yet another

eviivociih tensubstifuon rcadddzmally presentlie n¢lerd gralmdf iwdvenas vofus and

a%g%ge %]f ﬂ{?osglgfﬁﬁhl%m&h ﬁﬂ@ sélglgq\ég uenza v1rus SrC%\llI ega?ed
wzth 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;



in virulence in an enmerging strain of influenza virus
conprising identifying a Replikin peptide froma first
energing strain of an influenza virus wherein said

i nfl uenza Replikin peptide consists of 7 to about 50
am no acids and wherein said influenza Replikin

pepti de) con@feme@l bsimstang oplienslly rilgnoimmediptelysadjasad to the
| ysi ne re5|gﬁﬁ ggd at a first term nus of said

i sol ated Replikin peﬁtlde and at | east one |ysine

resi du@)or atermaabdhisidiac mds hdtidiae @aiecdiaeely atateadtoahe a
second term nus of said isolated Replikin peptide; (2)
a first IysWﬁB”@&@ﬁHﬁ@flocated six to ten residues
from agecop sl 96' to %b&ﬁsi'oddﬂﬁno 63ds 8bml a%@?htex fe; and
histidine re d (4) | east 6% | ysi e residues
whereuﬁ)a SMH&EIG%MySmﬁln an am no acid betmeen t he

d f
C@#B%ﬂed ot e DRGHERGL PR raeta B he Bepiikin

J’é@uéﬂ&a'o@ﬂfb@cdﬁd@t&%m SOhN@dn2h viiGs Sat © sebdusited WithQnifferent
the same sequence in a third strain of influenza virus

vﬁitnhlo ragygi rgsi @fpllnu thaReplikin peiveneer efdbetirsy frain ehindlupnizatties is
e[tgd %’Iv% aclzd L@glfiﬁgsnf%&n\f}ller tlétsmﬂgﬁ l%gtrmf% ed to the

second S uenza Vvirus préedi cting an

| jpooBfSe | nInt dmetlm p%k"@fﬁd&mﬂfodtrh@ltj he ainiigt 4cid fesidlie in the
i nfluenza virus. [00033]1n a fyrther enbodinment, the
nidemtien srqupREHl éltq wgowtﬁaﬁb?%aﬁee%mm&b&%ueﬁltufed with an

Vé 1]%) %@ﬁlereﬁau@&ﬁér tHR{ fe?élhé ¥h ﬂhg 1&12&5& ﬁE 184 Qé({ﬁeﬁ’ée oé I%leEi&rst

uenza virus s 1 nplenmented using & conpu
[ﬁﬁ@%ﬂﬁﬂ@ﬁzﬁﬁuﬁﬂamﬂd@& dfadaB4hbodymest, theiamiao bad is

PRBP RS Pher D ditp e BRGNS K gy RGP soleusi

bt%t(%}f&gr ]ﬂf@ﬂ?ﬁ&inﬁ{e‘ AL NNLEN @?@ﬁ@tpr&fnetd?ﬁ?fahﬁé/ eIWa'nQiPlei greferied
wher ei n a conput is used to carry out a net hod

welmdmmpmtgtharamlmace@awubﬁltueé Iviithamebioning qrusaenseneorin another

B R Bl B SRR RO G B G b i

3nflGerzal@iis gr aph showi ng amount of antlnalignln
ant i body produced in response to exposure to the

rl88%%4Hi n Twangther(asexot |ty NEentgEmrovidend vaEj I imnaishg the
3 s AR QAR 9&115%1%11"%9985&%%5 ﬁe@%ﬁ@s Weh QL ey y@tnéillother

aspect, the invention provides antibodies to the isolated influenza virus Replikin
Scaffold peptides of the invention.
[00026] 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
(D at least one lysine residue located at a first terminus of said isolated
Replikin peptide and at least one lysine residue or at Ieast one
histidine residue located at a second terminus of said isolated

Replikin peptide;



fluorescent light. Figure 4B is a photograph of a

bl ood snear taken with ordinary and fluorescent |ight
illustrating the presence of two | eukem a cells.

Figure 4C is a photograph of a dense |ayer of glionma
cells in the presence of antimalignin antibody. Figure
AD and(2Fi gus Brstiseeeephstlocpteapis tofentréredieayom ofecord lysine
in Figure 4rS gen at 30 and 45 m nutes follow ng

addi tion of ag tPral i gnin anti body. [00038]Figure 4F is

a bar @baphats’.éasﬂwn@mhhnanﬂmdbetandn of growmh of small

cel | g c rC| cells. vitro by antimalignin
anti bo @ % %?wem%ldugs a plot of the amount of

awhé¢raml a sglbstrtumrt mmnchympas eaé nécated ih e Eqﬂikm pefpti;iat;d:cemhee

i th be n _or t . di
\gzﬁrbrgw ?%Mfelﬁ délg Cng%laﬁi B}?ﬁ?gﬁso cHtae c mpared to an
C(?Ih@ﬁ?slterlaéﬂtﬁﬁl @ﬁuddaep In} f( smme bgan\oédait mmemggmt dnidiwherein
0 ntl uenza and . i nfl uenza.A strain, , ear
i, Bl GRS ot RBh e s 268 Mpbra T gLl st
| Srath @ﬁ' iafierh VHB@ISB@MCEEK(&JWQB RERM tpiithtn MAsedrvadd vitulence
herra [ utini_n of Gfl uenza A strains, H2N2 and H3N2,

areg§°él??sé t3§5strai n defi ned by its

Cs@:fb%hhg wadideRankd fHons an@@&aﬁﬂ%ﬁ@&j Ri ? Fptnﬁrbo@h Bt said
year basis from 1950 to ure is a

gﬂeﬁrﬁeéémte‘t i TG pmsntRemthpn%mal&g PEO Y ugnga Repifkin

sfﬁawa@lso}@tddtﬁmﬁm@{ml straiglogshm@nthe cor onaVI rus
nucl eocapsid Replikin, from 1917 to 2002.

[1§69%H] Fi dw aia,ﬂtben a§pe§t dhaeRgs ReYiEs ¢ H@:Crfeéﬁﬁméﬁmgwhﬁ

Gy Red E’x@f‘[ué[@@i’nr&s"fﬁeﬂh‘kﬁl @%bﬁh&g{v‘éﬂﬁdﬂ "4 et ﬁﬁitl@ér%pect the
[00044] Figure 10 1s a chart deFICtln t he i Ki

clemﬂtwﬁ@rové%sranflb@d%mhw igflpenza yirug B@mhﬂeal aﬂpgtm&fé of the
Llvdsiod graph illustrating a rapid incr ease in the

concentration of Replikin patterns in th
HEARY| ut iThie presedtieyantion alsh@reBaes E@tlBQiﬂtﬂd Beplikinpgpligeo! the

Elﬁbaﬁio}l%ﬁelﬂﬁq? 'ﬁlrétlpé %@hl I?‘{?UHQ L&& rz@s_agoﬁggpqu?% %ﬁﬁ&.c?he

gure 11 1 ustrates |nc easi ng
derleted ReplikiopeptiRRaphy kémpidGsuthe aningf advbsegyeragt i ni n

N e T SRR VRt [ NG D R AR 151 may
Repiniykimne ecid etiter dtahdencfiRe ghiakirefe@odambodibent 151 18EY be an
N T I
dpidderiiobicaini2®6did (ER)dingamettibené, nerlease, frymrpmoz to
2%04 : . . . : i

phenylalanine, alanine, glycine, proline or valine. In a another preferred
embodiment, [S] may be a methionine or an isoleucine. In another preferred
embodiment, the isolated influenza Replikin peptide is isolated from 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



preceded the epidemic in 2004 (E3). The decline in
1999 occurred with the massive culling of poultry in
response to the El epidem c in Hong Kong.

[00046] Figure 12 is a table illustrating Replikin
Scaffol ds occurring in _substantially fixed am no acid
posi ti ods i ieaiifnerasinilyenge aitys Regin Seaffids coppusing a

S0-51. 48- 48 B2 B 3B PRETALERBERN HERLpRo Scaffold

provi di ng Reghprisen s Sieq Repliks JuntsEntepiide Remgdton tHei fhst

of Influenza B viruyses in each year for which amno,

aci d sequen&téaéna}e USR7A; iIH) SCCY @@&M@affoid peptide isolated
[ 00048] Fi guﬁ@m]a%ebocndastxtaﬁ%ﬁnﬁﬁ%dﬁrﬂg alﬂlmgﬁ%fﬂlikid"scaffold
Sequences present 1n HNl hemagglutinins of influenza
viruses in patideyoted omwhhot samind irdbicozaseguences

were ayailabl e.(1918-2000).. [.00049] Figure 15 i.s.a ..
Labi e ov, B VREHT RS S e fedarresiip SepTol Beptide tat
hemaggl ut i njsneb@futbdhd stefted BNRe YddoH® Replilin $€§ﬂfc§ﬁ§el\ﬁtidc,
1957-2000. [00050] Figure 16 is a table providing

Repl i ki% Sedgienueing piras Swenthirt sirpip g inftreneggyicusi deimpasipgtes

| nfl uenza vi.r i h .ve for ich i No id
sequences wer Ileé%lge\%/i d Fﬁé%ﬁén’(%@z%‘-cﬁ gbg‘%@ "toéﬁgg}ffr&“gﬁ?? leedfc’} the
(A-E) is a tcabh®stpiiovf dfloghAaherugel ati onship of

Replikin structure in influenza virus, SARS virus and

ot her ¥api diserruping it thegpnyine gsiddeader syhptityed e fheghird

| ner easec MREMAPSLAIA ¥ daiPrtPloMiBsctata ﬁ@@ﬂ?ﬁ%caftbld is also
di scl osed respectively 1 n order of appearantce).

DETAI LED DESGRI R aNtHoH i e INUEBTa{ToN! Paftidaiat cangared to the

[00052] As used herejn, .a likin peptide or Replikin
protein is %ﬁorgﬂﬁﬁglkg};%af%?&

(5) comparing the Replikin Count of the first strain of influenza virus to
the Replikin Count of earlier isolates of the first strain of influenza
virus,

(6) determining that the Replikin Count of the first strain of influenza
virus is greater than the Replikin Count of earlier arising isolates of
the first strain of influenza virus,

(7) predicting an increase in replication, virulence or host mortality in the
first strain of influenza virus as compared to the second strain of
influenza virus.

[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



sequence conprising 7 to about 50 am no acids
conprising: (1) at least one lysine residue |ocated
six to ten am no acid residues froma second |ysine
residue; (2) at |east one histidine residue; (3) at

| east 6% | ysine residues. Simlarly, a Replikin
sequanddo it sehendRieglircSeatfold Bequethdeirens adiiswjewine. In

SERIEb PR ST e (BT T 4Gy Ba A PEEols

RORBIPrHES9 YRS LI sk BetOfnoBRl 6mBs@ihicki, dligBehddan virulence is
sequences conprises about 16 to about 30 anino aci ds

andhcaturetdf@rpanmm ses: (1) a termnal |ysine and

O@bm %‘%}% Pheég’r{t?%éng]m 'rsﬁfpﬁoéfl\fd a%ﬁ&g@% %ftparﬁ O;cf;fng an increase
hh S/‘imﬁﬂn&eml dm%r@h§ sitaid@if aefRhzd Grish@nipeisigadntifying a
hi stidine; (3) a lLysine reS|due6to 10 am no acid
rRaplifiierentide Ffpﬁlr?oﬁﬁémﬁl;gﬁ"l&féraﬂé%  agatluging viryy whereiesid

[ I r
qggﬁ' g%ebﬂﬁh%b%tlde%%ﬂkl'sﬁlogga Q{Jctuq 5? arrﬁ'xllr%&ﬂsegr@ Wherin@Bid
Sﬁﬂu@ﬁa (Rfepﬁkm Iiﬂepthdel«lomp&sasf i mlodf éons[ﬁﬁ@ﬁﬂ] As used
her ei n arlier-arisi Vi rys. or. organi sm.
speci rﬁlzh ofalt ff"a\“rtl qogdypie ’(?F’@gﬁ fogaieg 3t p Sest ‘?usé“rﬁsgld Tsolated
natural so f ne
A R e R
virus or orlgamrmnewdse bohted ot @ekcoml fdmatmn%ﬁsmé fisedpted
virus or or}? m(sm |? speci nen of a virus or organi sm
col l ected FromF® BREAFal source of the virus or
or gani(sm on; stidtife SHRRRIVGM diRtd R28 rébatiRs BBNMWE&Dd lysine
anot her speci nen of the virus or or gani sm was
col | ect ed. 'p9&@55] As used herein, "energing strain"
refer abg & Rkl fligheebise flgnt i fied as having an
incre sed oF "GHiC concentration of Replikin
sequenggs Ialﬂldaﬁt%%ﬂysﬁﬁﬁesﬂﬁesj ts pr otel n sequences
relative to the concentration of Replikins in
e 9B A-SHPSISHIRY I g8 2atRG 2 bSieaRn Shetarmnahregipesofdhe pgtf
b GLelch b @émggre& ‘t'(?ﬁle\éhﬁqgéccél-g Fe Lrhcé'c@&ﬁ?gra% of the influenza
i ncreasing contentration of Re iNns occurs over a
pérus cobriefatiag shidasbstaltout mshe(samnemeqmncamda priaf @raabbfinfluenza
over a_ period of at ast about one ar,. nost. .
3186 aRabrogaiiceShend BiresrCry G BBt Pesin ot jubyeaa
Qhirul s @om]%é?éd RXAFRE@nd IsThainVribiARAZs Virfs)nd PieliciBY aRendlease
much shorter period of tine. [00056]" Flnct 1 onal
de thenratulense 'of dfe fReftiaki plsindyenteyorb.bed herein are

OB ron R e B E s et PERRYBEh T

By da 1R RAURGICE Bt h@st @foFtaliBAdtd fitkt strai dthinflberatvitdo gy
specific for the Replikin. A fragnment of the Replikin

paiptapatqdafsiies ¢MBRG- subset of the nol ecul e. Vari ant
peptides may hlegtqﬂll\:, sis, for
exanpl e, usi ﬁgﬁEﬁgEE@QIg‘r 8&10% in eﬁgﬁég
d0e03ay of FauRepls Kbar graphadeputinpatdifreduepeypdBodaurrence of
subfgantl ally simlar to either the entire protein or

’@ﬁé‘h?aif%r"é%i’f“m@ﬂem cal derivatives of a Replikin

n a Bbia835pdcDOPBElARHSE Uh
2%3[%?1 ﬁ%lu} %gﬁé b&ﬁ&ﬁ%ﬁé?{c%éﬁ%t %a Sp am no ém d erein

\ai ctompmtea igised o capy dliamethed of p]teldmmng fioindrérse amembcatlon

[ whi ch f| he r
Rl gt fBCEHaP T A o riatl PRl SRt castthroc sain
Rihahnedrky these "defining" amno acids and | ess
i nportant or not inportant aHIaII for the other am no
acids within the replikin structure, as shown for HV
TAT protein in previous applications; conservation is
defined in terns of these relatively invariant
“defining" am no acids; specific variation or
substitution in other than "defining"” amno acids is
the subject of this application, where these are seen



[ 00060] As used herein, "isolated" or "synthesized"
peptide or biologically active portion thereof refers
to a peptide that is after purification substantially
free of cellular material or other contam nating
proteins or peptides fromthe cell or tissue source
f H9R3@hi cHigire 3pepbidsapsshosnng agoun of sutbsalamin amb;@dy
L..or

hE T SRS B EHS L Sy PGl RETUEANG, 33FF,

f foee3fr omrignt aniinapho gﬂt@htolfd%ddh;maﬁmh&rhﬁﬁh oedindry and

conbi nant gene techni ques SO ion may
aﬁwﬁiﬂev K&G Tigus 4B s § xﬂm&rﬂal OH&O%W%W@P Stidgpiimary
S&fdtﬁﬁﬁé‘sc@ﬁtl{%ﬂfjﬁlusﬁ Air 'th% Fl%sencb QPQeHARHBEMNY eﬁghfé 4Cisa
Replitkin co in concentration” reférs to
t]biﬁ)taig_mﬂdemf mdenﬁ@.kab/elkofrghopﬁlrceﬂl@ﬁl thmpreseraeiod snmma]agnm antibody.

pL.otei n. or, grganj sm hi gher unt _i n
PERUE 4 Pl SR R oo sthph al ERavss 6™ g 4G taken a
CHF 58 £ BiniedsFo IO B g 2aditien b8 Qxhtarﬁatgnwa@i‘boape first
virus or or gani sm as corrpare to a second earlier-or
| 00838lar i STignye 4F ind bargiranthehowiing e dnhibitiga af giemtiaef smalhcell

Replikin count, |I.. .l EPLIKIN COUNT
AR TR 1 YD B i B SND PANDEM CS

[00081] QuIFigirtidYs £9I€ Bf fhie Aghouff b@AFRliYhiR WS BEBL @RSt in the
sequences_ and i nfluenza epi dem ol o%@@over t he past 100

y@é@@ of Ratisngvidii hienigrbeakensnt bieaH ideenssgre-ned g@% egrgery.

t ,
HB0AA%L 30208 14 RSSO ENE Ron B REYIEH: Berved i
Hmmglummmfnnﬁu@ize Brarsidnflesnze s\ stengdl 1N 13 ohauyeat by year basis

increase in the concentration of
S ?rﬁllﬁ gg@@‘ﬂgf}’i% anfl uenza Replikins in one of each of
B[‘B 4QUr MRERE 734 4 '\gﬂaﬁﬁ o?fhe'}'&f liﬂﬁ{%eeﬁﬁﬂﬁhﬁbséx’v@d iHenza

(AYHI N1,” (A) H2 N2, In strains related to
i haﬁnagghmalmcpfn inBwingg Af strams;LEQMtzde@(Nz a$ well @agesmierging

PR b s fan Rk ReP R b T B i MBS s Sy vear

theisrtrappesy @nge1of at | east one specific Replikin
conposition froml to up to 64 years after its

di08edear digee 8 i uigraph depipidig s Sepbkingewnt per year for several

LA 0] Rrd
S\{]{u@ 3ﬂa§g§ﬁ¢1ﬁ&%{;'ﬁ%"éqx&kﬁlxﬁgHH&%&MH%@%%&% 9'19 to 5802
qobgayger oIme@th d‘ld’(mtg:w;)uﬁ:lnglthb @osh thlildi)xod(yunt per year for
cl assification had preV|oust been described in
|W168§*?P§51 corprayipaispladsseci i c conser ved peptide

ces piade BERM JRRGbREM: ufdit {iRin oy FEARGLRy HINI

con tration and conpos t| on ny stral eC|
ﬁé@nag@ltsﬁmences had been descrl bed t hat correl at ed

a5 § BfeoRe 2P isrorrotn SR epEbhpeebech o e intfation of
Std’plh&twmm&&ﬁ m&mggmﬂhhl wotetiof the prsedi setaid dfinfluenza prior

strains, t hat do ate i i nfluenza
é@é‘%ﬂgbm%wf tﬁ%@a%\np@ Ua AREERISS W@Pﬁ%usmm A eresing
S dpik HScoh@EntMa6 s | flk%?hki}ﬂ@&ﬁﬁ]) Ehﬁerﬁé@%tﬁﬁ‘@ pREeiRbf HNI1

conseryation of Replikin stru observed, whereby

tm@esgéﬂ??%éﬁll%?lﬁugptﬂﬁ@l%d“dg § wflupgga, E’GO“%%‘%% St@l‘n

fs@@dﬁﬁ@ Rlepiaifih @bndhtr @tb&ﬁ{}&@h!@fn éé@m MBsstosH4 | V@ﬁfosl 997
ovvever indicates th [:;r eviously t ght to

tsecereth e Hang lrener B b epidamis (Pﬁ m9 éﬁlbfhf’a‘ﬁf’fﬁéseafé?raé PR to

ID0hk PRREFPNOLFIIBRId & 2101 §ED); KRH WelifcrBReGRAN 960 L2002
an organi zed process of conservation of Replikins.

[00065] I n view of the historijgal data, the nonitoring
of increases in Replikin concentration in influenza
provided for a tool for predicting future epidem cs.
The tool has effectively predicted a nunber of recent
i nfluenza out breaks. For exanple, a recent sharp
increase in H3N2 Replikin concentration (1997 to
2000), the largest in H3N2's history, and the




[00066] O particular interest, we have observed that
at | east one Replikin per 100 am no acids is present
in the hemagglutinin proteins of alnost all of the
i ndi vidual strains of influenza viruses exam ned. The
Repl i ki n sequences that have been observed to occur in
t Ililecdfﬂedirﬁ@gdplﬁemic i lﬂ(Xét(EB}]STIm‘ ddcEind at E$99atceaahwidlf theheassive
ent strains nfl.uenza i nfluenza

BCu ; HEWZ‘“ fswani%tﬂéﬁ)e FLFP@%@}? 1?3:; P& ami no aci d
[@quﬂﬂce tadide 82 & ﬂd‘alghﬂﬁﬂtﬁflﬁé.R@ﬁhlﬂﬂ@ﬂzafﬁ)lfé&' eccahtrvgini N
Fi qures 13 4, .15 and 16. [.00067] Each in
Pt sl Sinincadt Ret Bt ir g trl pearibi S TPNG8 2-47.
19571, 4800 £9657 dredperbédRkpecti 11 itlatder dMeppegunas . 6

7. show that at | east ne Reﬂwl Kin er 100 ?m no

a
s e beas S o APk ahgts o

hiemRggludhindion ehes BsiRkesahlcadtSplaat@sviaéh dhmofaold sequences
conmon | nfluenza viruses exam ned, suggesting a
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decl i ne of strain, there were no Replikins, in
Ry hwgakue@r@fof r@@nzaomusss i G9Rh yei deint hish pBENGECid e w

&%@héﬂéb@%eﬁ%ﬁ@z{b@%ﬂgﬂgfﬁb@) i sol ates, which def| ne the

@%Snce of R) strain. See Figure
[100088] SeViguae 1§;r508pf@ble| m@vrémgﬁéwhm Sﬁ%@ﬁ?@%ﬁﬁsﬁﬁ ildn

aﬁe‘?na%%ﬁ.?l R PR z0HaRG i Ilugéériﬁ yZaIIs 995’?-29@0"10” to all

four f'Uenza virds strains. First, the concentration
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t1fes;gaetzy@mrsordf:rmﬁ@ppaani®h cs. For exarrpl e, for the

N s shdvnr AV BHIFESCRIETION O T INVIREIORLT, o
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e o BB PR f S REPII A ERRe LA FL AR i rerflino acia

%thﬂctz BSmbifisihiz 2o abau rSUaﬁnﬁd?&)ﬁs antiprishag: t (h e aiplaami ent tysine
of where H3N2 emer nd was shovvla be t.he (2) at
Shiidee Fatef S faeRo ag! SeiRie R Asrar okt Fewle
Re@ bké Mgstidmehi@HBu ¢oLatedt ¢R3ysind RGO THiiikrly] HRepltkin
years |mT%d|ateI foIIovvln each of the above three
ﬁ&ﬁ%ﬁ? ssthe pHeeigiatd YRengE pFadine & P PSRY
80089 ed AWK Bbdin ‘PepNRRSS dagbl EGtichGotareriby @iactﬂnyerved
istributed i munity gener ated in eac;(sje case.

UReR R E B SSRIF Fed ReDUB FFPY Foreigengomprises abou

| 1A B Abat el (Varkigh laoMs BEd FihePaRdpmics: (B teflﬂlﬁlambl@lB ahd
was responsible, and is not a general praope

al
sttignady %&YStnﬁemmqﬁieatelmdjaﬁ%rﬂé% teRmipddy iR ,{z}’a el
GRREEM &Atd }‘HQtlthe 1%'@8‘1%. G)z‘ac@aécﬁpf:é@h@ @!rﬁﬁu%“} ﬁiéﬁﬁ%@ (3) a lysine

si nmul t aneousl crease in Repli
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havi n nortality. (Stuart-Harris, et al
Eﬂmhwm@nmapaa sqiey®% p.“Repligin Serdeldth, a secondary
peak concentration, which excseded the primary peak
i ncrease in concentration, urred 15 years after
each of the three pandemi cs, and this secondary peak
was acconpani ed by an epi dem' c: 15 years after the
1918 pandemi c in an HINL 'epidemc' year (El); eight
years after the 1957 pandenmic in an H2N2 ' epi dem c'
year (E2); and seven years after the 1968 pandemc in



appear to be associated with declines in Replikin
concentration of one or both other strains, suggesting
conpetition between strains for host sites. Sixth,

there is an apparent overall tendency for the Replikin
concentration of each strain to decline over a period
of00954]yearfts ysteid 2ieint, on 6Garlieramising nfilug eh@&a@)sm iFhisgecimen of a

O%R e S HOnE b i A8 b b 385 O o VBAE B laniom on @ date
| pfidiae Mot wmch%@thbpspbeﬁ%n dTth@Virdsoreegatm Was célfected.
i nfluenza vaccines. In the case of inf|uenza B,
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1996 coi ncident wth 1IN1 epidemc. "(Figu 6) .
Hbte Hatslirkdein seqmoend rekdtive o the&on@ml(trlailmredf %miﬂann eadigr-

and .2000, and the presence of N1 strai.ns,decr ed

Ry Gl SR TR 6T inebe i B N R e orcascd
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occurred ure 7), d this correlates with the
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| pay at e snuwhenetergesbdof fimeant, sharp increase in
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0856Jubst FanGHioss! desingtiveshiof Replikinneas dsnerited heesin i figments,

HBNRGR) 043 I v
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R at oA trense e e Re B psidiefratioc wifchCELE adecule.
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st epvvl Se increase in concentration Of a partl cul ar
smethbds well Aneivg inathe tattatApanaidgad] adi@ré&rraﬁom no-naterahprotein

us e an

bR RS e ahY D R er P Rl BEET: Srsmis
| @drhvevGa NI Repsikie®nos eddigshd ehdniicilaasieti@et ween 1997
and 2000 (Figure 7). The resulting ep| dem ¢ in _ 2002
dORBIE! r athsisethbetsie dhainplpay.y ab percert of Al prraaeacidswithin a
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Fi,ﬁ%x} &k»ﬂkﬁé{/é%g@'gﬁ%% @@Iaﬁ{éfr](g%%céi \pri%ﬁ @ﬁ&@@g‘gﬁlkﬂﬂ Efeture,
ciontwittes ahcﬂ bistiter eat sieepositionk aventained by ddbse nddfiméng™ amino acids

H3N2- based pandem c of 1968, (Fi %lur when t he
ﬂgmaw

sét FSS IMPPEtt OB EPOrtaRtatial forde Hoetidspl Yamits
8&183%3 A0 el I shobkl faymvﬁm Eﬁ)‘%&n A plehRRS aﬁ’ﬁﬂﬂﬁ@ﬁ&
epraem CS was associ ated wth excess nortali ty
(d&mb‘q:x najongs daﬂinqd iAterins dEphate mlmﬂlvemméliz)ntf’j’dcfhﬁng 188ihp. acids;

0075] Th t t f the . .
LoRo LRy gt Rt n SR it BT e Bimflo 85 shsybiect
tckfan@fagﬁeoau@ﬁ alhert He8d b se@PloaRaihadn@im 8ad hikoviafcdiad Gere

of an approachl ng severe epidem c or pandem c. The
phedindor exampdswiib pendarias, et v e Esigniicanhag prgvigely thought;
dl%ggge%é p%@?rgf%qgﬁb(gﬁstﬁ aﬂe%B%\%Q 0 I%F#%gﬁtt%ﬁg-iseg@g the basic
%Qllkmls&”ﬂfbi&vas the nost frequently isolated strain of
influenza virus worldwi de. (Nprbidity and Mrtality
Weekly Reports (MWWR), Center for D sease Control;
50(48):1084-68 (Dec.7, 2001). Conposition of Replikins
in Strains of Influenza Virus B [00076]OF a total of
26 Replikins identified in the influenza virus B
strain (Figure 13), the followng ten Replikins are
present in every influenza B isolate exam ned from



HAKAI GNCPI WK (SEQ I D NO 8) HAKAI GNCPI WWVKKTPLKLANGTK
(SEQ I D NO 9) HAKAI GNCPI WWKTPLKLANGTKYRPPAK (SEQ | D
NG 10) HAKAI GNCPlI WWKTPLKLANGTKYRPPAKLLK (SEQ | D
NO 11) [00077] Figures 13 and 14 indicate that there
appears to be nuch greater stability of the Replikin
sH0088]ur esisiused hédeing mataBoherdigy lathangne! tho mp@mm anflt h

HIN1 Re kins. .l nfl ue a h. not. been r. ons
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Arnold Ltd., London (1985)). Genetic Drift in Strains
o¢on|s¢watuewrfzfaaa[mmtw 8]H1mp eadhdusds dacsfof suiistifidiona pandeni c
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heregghsteiafiifb adid@ingiMenthesatbak gl gia'{m shate igl egllteﬁi?with] en amino
enmer gence of a new Replikin represents mnutation

veipuR et anofhess lermmesmertide herd: ariedam B?ptléiw%ﬂ%a%ﬂd tp genote
e or nore of the
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i nfluenza virus. B he ve
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recurred after a several year absence The

dsoslaq@p%an winocél thcn deptaledsraergedcer wbm@aila(tfe&ﬂ fefm ghemical

articul ar i Ki.n.structure e t the )
PE it B o BFCh e BEE R JP T E Sk Bty Ppyo
t fudBtahtdiQUELY fHlsn BEMEmHIAE ipeptidek VR QWihthedhas Ha@Eombinant
bel i eved that changes in tﬁe activity of different
i gﬁme @@hmug& rlaqvlﬁgorafr@y bepegoseplisheds@diien FevigRafeRON.PY
f&g kh%tdgnmaflCM| ch in turn are the
p‘ﬂ |tut|ons %f f ect ed by one of two

HOOM}M Und’ﬁsh&b@hdem OREsifl@s cotin}” étl’lthyhmnCcodbdzrfttanon refers to
t hought to be due to the accunul ation of a series

phe ﬁtlmhert AR cphiking per HO HEwaGEI98 (R APIPIHH 0B SIFARISN A | ﬂ%her
?@I@(ﬁ%&)@m § first bk Ghud fi%r BSs BB f8hPo&Rtrelate with
thdt genetic reassortnent 1s postulated to occur
bebweepidtrédicaiisrusthe dfrsthvinva nr argdnismresitomparddds second, earlier-

Fi t th dat t that th ; i
R e e SEmetig of PRERSh el Pl foney RERRAR chily
bei pg NEREAS B REPLIRKIKCCHUNT CORRES. CTBDOSSTHA! €
based up?ﬂm@fmﬁ@héﬁﬁﬁmm%m%ﬁaﬁmmcent ration

of strain-specific Replikins and strain-specific
iH80&dses Oum studg coepimipatnfbrenas sioes prowih seapences and influenza
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Cﬂéﬁhdaﬁon dhd {iraleRse inShflfidnza. An@viel thhigasge ahﬂaclir@nt data from
conservati on, stor age in reservoi rs, and reap@ear ance.
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Bﬁ%é &n@exﬁpa@ S%tfr §£1h%ﬂe&ﬁc ﬂ'ﬂfueg %ﬁhl%%eing)&? lO!f%Q(%l &Qhe four
tihgor ﬁﬁ@;ﬁlﬁ&hﬁﬁ@@z@fna&teiy Gﬁﬁlﬁen@mB R&]ﬁi{m\k!l DA D sid qm)ﬂﬂsNz
from1l t to 59 years aft rance, plus
iTA Strpigs J§ %fffﬁ? Y Wﬁuéﬁ*ﬁ%ﬁmf%%ﬁwgléﬁ% ggoolnglﬁﬁreases mn
Sctoﬁéén@i aﬁ&? 6F RESiIRRPI ﬂ%ﬁﬁgﬁﬁﬁﬁﬁ%r&cﬂpﬁah{t&i %%p@c%en%@g 4@ )further
hus the 1 ncrease I1n Replikin concentration’in the
|fnﬁ1hdmrtzeaiul3 te thadeaprsranpte 008 lemhond 97 fmrRephiin composition
associ ated with the emergence of new Replikin
conpositions in the year of the epidemc but only with
t he reappearance of Replikin conpositions which had
appeared in previous years thén di sappeared (Figure
13). [00081]In contrast, for the A strains, in
addition to the reappearance of



previously disappeared virus Replikins, new
conpositions appear (e.g., in HLINl1 in the year of the
epi demic of 1996, in addition to the reappearance of 6
earlier Replikins, 10 new conpositions energed). Since
the A strains only, not influenza B, have access to
nBANHUIRRIR taRF yaRTs aﬁar i dligpreaaigey Biup she qreRregncy ohagy strain-
c [ derive from non-hunan host
rggggeé%?gﬁﬁé? %ﬁg% fromnmutations of existing
h[06863]Re plHrior ttsthwﬁdns@hvcap pé REpmlonsbmahe mdlueemegebb@macenly o

t he new cgonposi t.i ons oth basi c r.eq ts,
ofereingce gREhaalip ey b JaReA o SRTiORY BEM derbed
(f {9808 a 1 Ro Shhin- s@@ﬁﬁ‘%ﬁseﬁ‘e@lﬂe&ﬁ& fRahéHces Rid bk Hescribed.

conpared with B, and the fact that pandem cs have been
pFathec.ow Ctbly?lngﬂﬁen tomasatrfict anduqqmpgmlyn omrty aﬁmn—mequegtlde

strain, bo n e abjli t
t%e&uﬂt?ﬁ%ﬁ etk ot o slar BT Nl o R Rehy WebnRica
iict bofapid replidafion- AY B, vib @@Jxm%@&@ﬁ& ehdrSical structures were
0082] Sone Repli ki ns have ag peared in only one year,
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ears, enti n sequence reappears.
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W&M&Jﬁtmﬁﬁ@ﬁﬁﬁdmmlﬁzm aduggvgared for 25
years, and then reappeared in 2000. Wile many am no
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[00084] Total 'y random substitution woul d not permt

thsen phyesyeshta peevron thefsmgavninprgtersng iRdaes i gish of Bye four
f l. p f
ISP ERbb A AL HIaR B, IR BRGNS,
]}&ilgthi‘&trﬂiﬁb aBepleqkdnae dﬁﬁaetre amilabls € QR -0 1, 4ry etarven in Figures
Rat her than a randomtype of substitution, the

clén%‘i‘alé sléggests an orderly controlled process, or
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per haps bound to respiratoryijgedox enzynmes. The

mechani snms, which control this conservation, are at
present unknown. |1. CONSERVATI ON AND GENETI C DRI FT

PROVI DE EARLY WARNI NG MECHANI SM FOR VACCI NE
DEVELOPMENT [ 00085] I n the case of HLNL Replikins, the
two Replikins present in the P1 peak associated with

the 1918 pandem c were not present in the recovery El



has increased as follows: 3.1 (1.8) in 1999; 3.9(1.2)

in 2000; 3.9 (1.3) in 2001; and 5.1 (3.6) in 2002.

Thi s pre-pandeni c i ncrease supports the finding that a
coronavi rus was responsi ble for the 2003 SARS

pandenmic. (See Figure 8 and Table 3) [00088] Thus,
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rPé%’K} ‘%?f% i % P *mgﬂ?%l(f?m %ﬁ@?fﬁ%o?%)me pandemics,
ke@d R MoK (A K ey REdchgREEd yvhl(epidehiic( $EQedDahie the 1918
17) [00092] I—llgv\xgeer in contr yv%ﬁoéﬂHl N1, o?ley 13

addi ti onal Replikins have been found in H2N2 begi nni ng

in 1961. This paucity of appearance of new Replikins
con-elates with the decline in the concentration of

the H2ZN2 Repli ki ns and the appearance of H2ZN2 in

i sol ates over the years. (Figure 7).



[ 00093] I nfl uenza H3N2 was responsible for the human
pandem ¢ of 1968. Five Replikins which appeared in
1968 di sappeared after 1977, but reappeared in the
1990s (Figure 16). The onIy Repli kin structure which

persisted for 22 year
he#ndgmeén #(ag/H ke l&mﬁeﬂvwsreﬁéﬂ?@é; g yesealteghrddS1 gyndemic in

A EPOSALEL L il AT, 90 Lo L6 Hy ann
t fepidendc’ ];@9106330 FIrheseacddmdagyqrenke katoestraticnk of byeeci fivcR gk éns

in ‘;\%lkln conc ntration at the sane time (Figure 7),
afiéy oKL TeRRVERY 8 %‘Féﬁ%‘é‘ of the H3N2 strain in recent

{iféb% 1ES . trRGRIJAsKs ¥ dablh RBn G %Bé‘dﬂﬁé ﬁEBhI&‘ﬁ é&%ﬁ@&t%cf?eq%ntly
a Repl i kins from some of these isolates (Figure 7),
t app@alsmgngelsamatd@e\miméccgmnsm Reéplikinecomeentsuios tof anqor both other

o B gt P R LR RE S DR e (G ere 088

PaAlcht bdallBREBeddyrfot theRcblifin Ch&kiali O cadR Rirfin tSQEcline
No. 60/303,396, filed July 9, 2001. [00094]Fi gures 6,

7over @ paried ofi3 Senis CHA2)itabP wesrs An8prrrem)c cline cannot be
p?éﬂgﬁéq 63né &‘Plu%'lc%t “f v‘é"c&Hestﬁ%‘SadsQ 7 %ﬂde%%g;ﬁ@*c Rl f Jhuenza
0 e KPS TR Tt 1V ienza Vit

re a’mﬁe d9HN0d 964, p’cﬂoa ke ashmon as@eﬁxhﬂkm’rxafvamgm én tlﬁz @Qe of

rs after its disa ar anc Also, in the strai
o ycnaar%rf@phgméﬁccyﬁgf fg 2be icling b et 9 ?chb&?ffl 965, but
Ec’éiiléﬁﬁ Ebrfégﬂpﬂ%tde%?ed(a?a&%%e&%%an& 860 lﬁélre 6). Thls
er o

rease In nu new Repl i ki ns, pre-epi
H':'imielatw WAtly thedsw G ceurdenicy of infloieeas? in recée mla$d<tsmiates H lNl

R ErHgO s i h 15 gadre gt kD G Vi e
| BEhNERRG Hid HSvaIbie JrSSREN] kRuiat ath%rth@ﬂ ﬂé&!&b@ 19984 oincident

|'V.""GOOSE REPLI KI'N SCAFFOLD [ 00095] W found that the
Reph ik Hlerﬁpedeemhdﬁwygft o i Fhi M1 Bepldnn comdenatxa alba deelined

RSP A0SR LA NS PRI

sébtahed dlfrlrigftﬁbs}dz%aﬂ 88 PONg It&pﬁkfr@!retdi\%r)l 8bh p3ndemidecline
with only two substitutions as follows

Kk e @9@5@ (Biraip(Dy wpihisgrasletes wgirhe paearcy of FEN2 figm

T 0

(R IRLER AT 08, I I EREBL] oPRABS (SRR o cero

dhsipigttee parlddi fpdre 1696 ar 2G00bbbtH dtiudr iHAN2 mnﬁtea;shawem significant,

transl ocati,o influ a strai have

O neRate ip ﬁﬁé’l’g@i‘f‘)fl?ﬁﬁ“&féﬂ%a%%ﬁe“ 1f S‘E‘S‘égeaﬁep%ﬁrae nt

%Bétl dntl ¥f h@W@HlCﬁ%’@ésﬁ%nateﬁfﬂeHﬁﬂi‘ 5§H§NQ {is, appearing
pandem c o 8), in H2 (pandem c of

11980713 8) AsrilisqBiid @paved #rduresaf ankib@emepirderthat fireyuehtiyna one

Russi a 2000, t rai [ 2003
a‘g 1o YR SISRYESE 1H01éﬁed%o rf)efcﬁ f{ggl}ﬁ 1CQNg 1a§?m}e§ches a
\Qﬁ}ﬁk r ?ﬁis@fe%dndeﬁné‘l’bﬁ% é‘@@&é the b@cdﬁeﬁcé@ﬂ& §hid&EicURBich occurs
KGSSYPKLSKSYVNNKGKEVLVLWGVHH (SEQ | D NO 19).

[C@@@geqnﬁymlﬂkﬁhﬁ Replikiarmeek. 1has therstepedss armeshineopsanfration of
(OERERE LT L NS ARKL RIS B AL B QAL BIARS
Sdanﬁaemsep@demmﬁ)l peniemivi rus. Table 1 shovvs t he Goose

EI i kin. _The Goose Regl ikin and its honolf‘l%%ll:}es over

03| | oRieRigkinicRacEaterel Be HIAPER bHaime guga virus was
%b@%@@tohﬁ&%a&%kvééﬁ%?taﬁd bgo@ F‘l?,@rfel’yla Rhedsah cﬁfdemlc in
virul ence In enmerging strains o nfl denza viru
TAK2 demogstaiet tha praaigveiveBie of herdoesia Rr'@;hllklrkmmcanohtuon grior
honol ogues fit the algorithmigor a Replikin Scaffold,
whi ch requires a series of conserved Replikin peptides
wherei n each of said Replikin peptide sequences
conpri ses about 16 to about 30 am no acids and further
conprises: (1) a termnal lysine and optionally a
| ysine i medi ately adjacent to the term nal |ysine;
(2) a termnal histidine and a histidine inedi ately



(1) a termnal lysine and optionally a lysine inmed a
ely adjacent to the termnal lysine; (2) a term nal

hi stidine and a histidine imediately adjacent to the
termnal histidine, (3) alysine 6 to about 10 am no
acids fromanother lysine; and (4) at |east 6% yS| nes
vm@n@m«ﬂenm Tlsroe sirtr Resyicuk ppakSeatenssis dn H3AREkeplkisr t he

P R T

Sﬁf@giﬁ@ Cg wien shSRLaNHrss Ehaighd, ahd imflleUEINA byded @pidembrsifn 972
e amno acid substitution is not the substitution of

oK 195 §Figereatld BapiepEihpseniadeaisi ank icRIdSBts st sssstliehin gh

f 1
S bl RN AR L Sk T BHERRRL MBS0 PRIDE0S L0
opvds)al | Tha ripid ksveni inedieatrelign atiha tBMN2(R psitbsgecies of the
HTSTh Bk i o2t 0y menehR et isted e epBpsi o early warning
NS d gpfa)%cmﬁé);e@rw wﬁc@n E)anﬁ:pfﬁé‘t'i“ﬁtg RA1cABn Aek a&nsﬁs@med

anot h l'ysi l east 6% | ysines, and
whoereet in thdta 182 bpltiutl1cm¢cmsectamd1ussmna[20®0 friggert Efnand 2

R@?}:&E%o?g?&?;{?%bdgazg@l}uﬁ%ce *FT 1 %R)tl oﬁgﬁgﬁasg]ae 1ost fi frequently

a6b19@d sfréih oF if Rl kg \y&ﬂdiﬁdar[ﬂ/ldﬂ@idht?%ﬂﬂ Morﬂihk)yWe@Ely
i medi atel%g‘ad jacent to the term nal

LEenor TR G @1%@&&1 Gom A AT 7, 3001)
SRk R S RS Pl Y5 e © o
[06076] Of a total of 26 Replikins identified in the influenza virus B strain
(Figure 13), the following ten Replikins are present in every influenza B isolate
examined from 1940-2001. Overlapping Replikin sequences are listed separately.

KSHFANLK (SEQ ID NO:2)

KSHFANLKGTK (SEQ ID NO:3)

KSHFANLKGTKTRGKLCPK (SEQ ID NO: 4)

HEKYGGLNK (SEQ ID NO: 5)

HEKYGGLNKSK (SEQ ID NO: 6)

HEKYGGLNKSKPYYTGEHAK (SEQ ID NO: 7)

HAKAIGNCPIWVK (SEQ ID NO: 8)

HAKAIGNCPIWVVKKTPLKLANGTK (SEQ ID NO: 9)

HAKAIGNCPIWVKTPLKLANGTKYRPPAK (SEQ ID NO: 10)

HAKAIGNCPIWVKTPLKLANGTKYRPPAKLLK (SEQ ID NO: 11)
[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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(5) at least 6% Ilysines; and wherein the presence of

the substitution in the third strain of influenza

virus is correlated with an increase in replication

virul ence or host nortality as conpared to the second
strain of influenza virus. [00098]In a preferred
enfsBetieHEift inyraigs ablnflyenzs esi due in the Replikin

S ce SN} AEIEY=Tob e e
R R 2 L A
t TleerRb@ hdeh movbgureases ditwb lné tifd sasie Rephiking i givefil uenza

virus is. located five amno, acid residues fromthe v
LRl Y B HLSOR00g0Y 1 CSHSE fi T Efise R8a e Replikin
erpRAENTE Hutatiols vt Bardfer Groh Lot ahithdl BRaReRbbdiiflunknown.
sequence of the second strain of influenza virus is
siomietaasesah yearagnearinge gethg origgiati Berldtinsfruatign is
I ' in. i S Repld Ki:D. enc f thg f.ir .
SR it e R i, FERIR cSliRisd RARY B bpdifle b ifuenza
enibadd fenRiggltithendivd Replikimd Wwdde Sotligintll wbedrwditetadey 1919 and
hydr ophobi ¢c_am ng acid other than | eucine. In_ another

UH e hegae s BaplHant cantaaddargn duripg theisame peded tsgmgdecurred

L T
| gariicubdrdt epdikfr armcame bitddests tifat therReplilins usturd HQA bOGhEThErus

inventqrs haye ?%ta | j shed using 100 years of

eHSHBeR' oF B BaT VO PHESBncent ration of

ReBbid{i NS 1 Khs@Reh BEINED 2Rt ¥idnySs (AQRE £R4GDI Wikdlent influenza
virulence of the virus. Using'the same epi dem ol ogi ca
datasns arheelased ipcteguencothanges incuflagnzaihghaggloonisgerwiich in tum

Repl.i ki n.sequen 1as so.been correlated wth ) .
P e SRR TR R BT R PER T lisTood processes
Siganenae GhangRsht 1 Y aklty deorsanvRHdoRePh kdtld of Foint mutations
sequences over tine within the same 100 years o

eipiterehtrerasitvan mekcalchastaaiserie siifled Veich dupdengssare so
SO EIRAEI R PRSRA WSSRE5 W OGN LY e

hedmoddmmastioatse Fikg tHpvicdeddtangeess flar tHerchatgaig activity of
e gi ng strains, of influenza virus containing Goose
@Eﬁ'@m RilHeRIHginesrathes Fhae%smr@fﬂeﬁ (2 50nPFr GRIIYnCe
ReRhids! fte Ba@ldhQlot, RaRlats, @1|E i&r.&ﬁs%h&no@%ﬂ%‘%{ﬁs&a&%&iﬁc

strarn"of HoN1"in Vi et nam (I abel ed "2004 H5N1 Vi et nam
M gttikinspat sugerspetific mcTedsteinthe wphpdtomsnswihted with apidemics.

S, syntheti.c Replikin sequenc nown a and

TORSIT o 1o BT s R AL ® B Te Bieh i SR

i ¢ CRANRNER dul 6 aldit & ‘ARG CHHCKBIRE ah @R th RbeGHeHon,

subcut aneously. See Exanple 7. 5000102]Tab|e (A

ploegias etdneciGe akreRppsiardaicn  Aheldate suggsaigheighe spidgmicorelated
006, T ff ol ding..in. Tabl _ : .hat s

3038 0 RS RO B PBNRAh 8Ptk Rpicns

tef Abmaggluwiid, Bonsd @t thi Rhprban@ce 6sitders ord Repltkin

carboxy termnal are_ conserved in different strains in

FOMPRaiEon dwm biteup & SYrerudier ndrsPRRiTRSe gtlus Mehehod@ins

| Tk r r . ' ' R )
Ry ) T SRR BRI EA R RRR, oy G iawes 1316
T8 thelidbigascainR cpBBH: doncéditiition M2 imfitvbnkd R2:prdetics of 1951
furt substitutiagns, between HIN2, H7N7, HS5N2 and. .
R O B PoL Ao R S Tie ST SHES Ghv o RAEUER SCEdpRters in the
IyRat fanbegaemRenltokiynwie il (O pRfaf&l SO dNRIPOHnpositions which
retai ned for years, rather than random "Thus despite
thad appemsshings et years thiadisepreasddEigyres st i t uti ons
shoul d occur at random it wopld appear that not al
substitutions in influenza are, in fact, random This
Repli ki n conservation over decades allows the
production of synthetic influenza vacci nes which
rapi dly and i nexpensively can be prepared i n advance
and can be effective for nore than one year.
[ 000103] Therefore a target for synthetic influenza



(1) a termnal lysine and an optional lysine in the
residue portion imedi ately adjacent to the term nal
lysine; (2) a terminal histidine and anot her
histidine in the residue portion i medi ately adj acent
to the termnal histidine; (3) at |east one lysine

Wobbs1) abestofrdsg f@hnei shQidNinn@daohdo HRstaipRarahs0sn at
| east one other lysine; and (4) at |east about 6%

| grevineddy disapirasradiadrus Repbkiab oy @onesitiess apnedr (Septin gBN1 in
likin.Scaffol. i de. also [ [ . i.Adi.vi-dual
BRSO PRSP ER, LT dnl g AR e
Re@llikkisn 1 Saal tomgosi{iRQhtddod) nBick it A istgnaodly, not influenza
preferred target for synthetic, influenza v:i\cci nes is ..
al Hae pefery i SnrhienanegsimRl and s¥iRRfeIcEy Asnioralyingy gmpositions

SRRy SO baBnaTh O, B0 Rl Aptation
asxidtingrhuprae fRapiikihs twiidhedppea tb bumi marefamvidaarito teawinvd

residues fromthe termnal .histidine of the Repl.iKkin
SOROBITIgN QURST Eh (e Ak Mg tF IS ¢ che a{-erst Legpgpitiqry, of the

amgﬂikﬁ[ a1§6ﬁ¢fhﬁ{ (reglirib @I Beh), THERS L LW RMBiredf HA NS cHBphSd
made w th a hydrophobi c "am no acid. |In another

pwish 8; ambithe dnqj dtat pendesties havie breroprodudadiy the thiree frstfains only,
i th t hi I. ' | ' . 00 1A
o4 Do DB S5 Qe 5L SRR o DRCRIRE il &

NgiRo adtcRraRivar @ikt eeafdsRiods idnendd-hghastitdiresepfoirs.

i nfluenza virus conprising a first peptide of about 29
ARPO%2aci Semerheplikinphaye ernepicAan onlysingeeandisgpnepisingnd not

i [ i t 2t Ot { e . Lne:

I YR TSR et FTIIN altakaign bR p o
agafc adbn the iloeichER eplikéd sdyusidedbappiars. Key Replikin 'k'@8) h'

no |ysine within 6 to 10 aH%no acid residues from an

ATHEP apiisiangd thhenaersPeRKe@APPP e SPRET YiY BHEgithfrogiEn

tEsehl i i - 8 2@ 5nohlk HSFiE@RP398F0r th
aln %Sggﬁ ﬁif% %‘g?f o%lkgg%ggl%ﬁ? %g@dﬁﬁaﬁg acl ds .1 or e
[ fo06W bR strainFsiecdic Replikins: ten of influenza B, the single Replikin of HIN1,

1, t.hehi st th [ i.Ki i tsh | .
R R RN T SR Tl R BB e SEigPiel
iKWl 4@y ad abeBcel denonstrates conservation of the

"scaffol d" honol ogy of the Goose Replikin in virulent
si0Pe83s ofDdspitd themraked BOBLOTE b Febstitytiongstiyist elsothereamino

hi st Qry. . b a r.spallerti 1.0 i
el e ERedld Wi B pOIFRRLEI i frtfifipe
Repddgliutinangbquibiicekl anledgal Replikin Gidtidme (h) appears never to be, and
i natenzaReplikins. Table 1 further illustrates th
Hysiae k) iprarglireriacedi &Examplsiof this eenservgtiphgiggeen in the HINI

| i: f t @yn ' '
PIASPAGE A5 CRISALYE: RQDAROl Bpaplaagus s
cefli 2000, ianhoHaNRRHpi ikin"hadig/ ) fg,rfreketiforier(s/t)k" (SEQ ID NO:
of rapi drepl i cati gnsuppl.i edb i kjns, TABLE: 1:
Rep dopsianieesy e @éw&lﬁgga@e@%a %&]ﬁ?ﬁi %on in the
SR GH &R (e/q)g(t/s)gla/y)aad(V/q)kstq(a/mai/Dd(q/g) /) g/m)k,(1/V)n(r/s) vi(e/o)k™
(SEQ ID NO: 14) which first appeared in 1975, disappeared for 25 years, and then
reappeared in 2000. While many amino acids were substituted, the basic Replikin

structure of 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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conservation of influenza virus Replikin peptides
related to rapid replication, fromal91l7 goose

i nfluenza Replikin and the 1918 human pandemi c

Replikin to 2006 H5N1 " Bi rdFl u"honol ogues. SEQ I D NOS
20-82 are disclosed respectivel yi norder of appear ance.
2@0884]n0  AwitalBr thndeasulStinaion would not permit the persistence of these

kkat sypkl sksyt nnkgkevl v 19 HIN . I nf | .
d‘){ggé apg B3NS lﬁenlukg%sg EOIfﬁgglE@?yW,ﬂhéé R%W\Heaif\)ﬁ ﬁkpei}%:i%stence of
Eﬁde\%g i Brd el 6RF %e@@%l%ﬁiaﬁce in 1993 of 2 1919 18-mer Replikin after

sksyi fi nnkgkevl' vl wgvhh 1930 HI N1
kaTahskuabetof TH yemsk Qe tHangviidono 8@ e HOsIbstitution, the constancy

kkgt sypkl sksyt nn | vl wgvhh. 197 I NI : s
k%%gg%gw %ﬁlﬁg\é{/ ﬁﬂégﬁj@é PEY qus ]tgg ?eagr Rﬁ)tectlon of the key Replikin
kiegiag Yo (B HE N FHRN by bV sdA¢ Yall Nsines, perhaps bound to
kkgnsypkl sksyt nnkgkevl vi wgvhh 1980 HI NI

kiepl & piatls ks histikgieewiethans Yennd 1o gespHpiQLy redox enzymes. The

kkans S Vi PES)
B BB APUB R 8 tbhfr now
Kk gtisy CRINKBR VATHGRe AND GRENETIOPRINIMNAROVIDE EARLY
ttgnsyplﬁmkhmgmtﬁ gEEEFyAN\w\EhmaiﬁggAEFME DEVELOPMENT
ns I sksytnn evl vi NI . :
kw&§%ﬁ| s ;@g);}%/qqqﬁg@%gﬁﬂblii %géﬁﬁni,gg% tvg Rgplikins present in the P1 peak
SIS OO o R e s i sk of
k k2pS3s whikdhsdos sammekigkesw Replgvih Q@9@nty Mynserved Replikins, therefore,

R YR SR —

KSQedtty aphedBnoReplkins ddcompanyiifomd s Wevdawéinconcéhtratlon
2001 Ig,ké)%rrkl%kipskslnkkkil\j/l\yl wgt kk(k n011x1-7, e-1

- frequra 09 petsist wgl,im@pa:ﬁ@ further for an additional QDK g WOETONSRFOI hh

ﬁagmé%q%lgg%i%&%gﬁkgti&(fefggﬁﬁg iét% 8@%&8}6, 19 %1M&ﬁ§ ¥5th an early
warning and time to vaccinate with synthetic Replikins (see for example, HINI in
the early 1990's, Figure 6; see also, for example, HSN1 1995-2002, Figure 10 and
Figure 11).
{00086] The data in Figures 7, 8, 10 and 11 demonstrate a direct relationship
between the presence and concentration Replikins in influenza protein sequences
and the occurrence of pandemics and epidemics of influenza. Thus, analysis of the
influenza virus hemagglutinin protein sequence for the presence and concentration
of Replikins provides a predictor of influenza pandemics and/or epidemics, as well
as a target for influenza vaccine formulation. It is worth noting again with reference
to this data, previously, no strain-specific chemical structures were known with
which to predict the strains that would predominate in coming influenza 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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k sk YtnOkOkevliti vhh Ol*evlv v wg n

kk:7:-SarisksYt-- Airevd' 71'wg hh -1(k'" h,.4 """ . 7?;
-797 '4'11-- -. phls,31:7,,gAM wni hil kOOY9R -k
yr1776: ImAw7 10, TI,,"Ung-, jc.ly4! 1111 X' .1.zs

yrknk vjghlE" h c]lccgg01111%itstnE41. O-wg% h 19."

Fhﬁ&?(cr\e’éél& adPéllomwtst \Bp/ﬂﬂ(iZ %%Eﬂi@é%@(hﬁlﬂzﬂmn@OZﬂQIﬂ .3) in 2001;
v, m hn

w@éﬂ 6408 g 2003w histpr W@m‘mmmmwuwomhﬁ fipdipgtthaty

k&lil%{%ué kw%'s /rc%g,!)x% lﬁ? @Rﬁcﬁgg@%@ﬁ ﬁaﬁde'%@‘.g @e'ﬁ%@ B and Table

[09088] Thus, monitoring Replikin structure and Replikin Count provides a
means for developing synthetic strain-specific preventive vaccination and antibody
therapies against the 1917-1918 Goose Replikin and its modified and accompanying
Replikins as observed in both influenza and coronavirus strains.
[00089] Figure 9 depicts the automated Replikin analysis of nucleocapsid
coronavirus proteins for which the protein sequence is available on isolates collected
from 1962 to 2003. Each individual protein is represented by an accession number
and is analyzed for the presence of Replikins. The Replikin Count (number of
Replikins per 100 amino acid) is automatically calculated as part of the automated
Replikin analysis. For each year, the mean (% Standard deviation (S.D.}) Replikin
Count per year is automatically calculated for all Replikin Counts that year. This
example of early warning of increasing replication, before an epidemic, of a
particular protein (the nucleocapsid protein) in a particular virus strain (the
coronavirus) is comparable to the increase seen in strains of influenza virus
preceding influenza epidemics and pandemics (Figures 6, 7, 10 and 11). It may be
seen that the Replikin Count rose from 1999 to 2002, consistent with the SARS
coronavirus pandemic, which emerged at the end of 2002 and persisted into 2003,
Figure 8 provides a graph of the Replikin Counts for several virus strains, including
the coronavirus nucleocapsid Replikin, from 1917 to 2002.

IILREPLIKINS IN INFLUENZA
[00090] Only one Replikin "hp(v/i)tigecpkyv-(r/k)(s/D)(t/a)k" (SEQ 1D NO: 12)
is present in every H1N1 isolate for which sequences are available from 1918, when
the strain first appeared and caused the pandemic of that year, through 2000. (Figure
14) ("(v/1)" indicates that the amino acid v or i is present in the same position in
different years.) Although HINI1 contains only one persistent Replikin, HINI
appears to be more prolific than influenza B. There are 95 different Replikin
structures in 82 years on HIN1 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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kk410P113i *s\ 44N1lvEM h yRev.,0 1'n:" kkal ynt %

rinstaljv, glhh kkk-Stint.4511vi hh 14.1711 NAO"h

kka'i wPt AsYPThs' 41-' 9,, H N RN H N2 Influenza H

N2 111IN2 H N2 HIN2 H N2 H2N2 Human | nfl uenza

Pandem ¢ H2N2 Human | nfl uenza Pandemnm ¢ H3N2 Human

| efidlaneing &FiRansl €3l 6) dridsNtrelatds| wighinareaSaigpiab Raplikifs sancentration

(W.sconsi H5 M t H5N1 (P I [ H5N1
( é%"c"f’sa??é?)l%f{@qp(chi ﬂg;esglsﬁl)l ( Chi ng)eﬂlgil{ (chi ﬁ?’;\) HENI
([00D9H) HANEudnEhEITA)P Repbikin: (iChiena) HEBI vias(r@pionsibletiBie

,(_]él:hmliz?n(a %@EE%%H@SEK?H%@E%@(Q/@% ﬂ%)l enmg[ ilg Ma? Etpa?mor
1957 were conserved in each of the H2N2 isolates available for examination on
PubMed until 1995 (Figure 15).

ha(k/g/m)(d/m)ilekthngk (SEQ ID NO: 15)

ha(k/q/m)(d/n)ilekthngklc(k/r) (SEQ ID NO: 16)

kgsnyp(v/i)ak(g/r)synntsgeqmliiwq(v/)h (SEQ ID NO: 17)
[00092] However, in contrast to HIN1, only 13 additional Replikins have been
found in H2N2 beginning in 1961. This paucity of appearance of new Replikins
correlates with the decline in the concentration of the H2N2 Replikins and the
appearance of H2N2 in isolates over the years. (Figure 7).
[00093] Influenza H3N2 was responsible for the human pandemic of 1968.
Five Replikins which appeared in 1968 disappeared after 1977, but reappeared in the
1990s (Figure 16). The only Replikin structure which persisted for 22 years was
hed(g/q)f(g/rnekwdlf(v/i)er(s/t)k (SEQ ID NO: 13), which appeared first in 1977
and persisted through 1998. The emergence of twelve new H3N2 Replikins in the
mid 1990s (Figure 16) correlates with the increase in Replikin concentration at the
same time (Figure 7), and with the prevalence of the H3N2 strain in recent isolates
together with the concurrent disappearance of all Replikins from some of these
isolates (Figure 7), this suggests the emergence of the new substrain H3IN2(R). The
epidemic in November and December of 2003 of a new strain of H3N2 (Fujian)
confirms this prediction made first in U.S. Provisional Appln. Ser. No. 60/303,396,
filed July 9, 2001.
[00094] Figures 6, 7, 10 and 11show that influenza epidemics and pandemics
correlate with the increased concentration of Replikins in influenza virus, which is
due to the reappearance of at least one Replikin from one to 59 years after its
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 H5NI 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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H5N1 (China) H5N1 (Vietnam highly pathogenic) I15N

(Vi etnam "hi ghly pathogenic",gull) H5NLVi et nam hi ghly

pat hogeni ¢ F15N1( Thai |l and, hi ghly pathogenic) H5NL
(Thai I and, hi ghly pathogenic) H5NL (China, highly

pat hogeni ¢c) H5NL ( China, "hi ghly pathogenic", goose)
H5N1IVI& FREPIINIReYC AFROLdMN na (Anhui) H5N1

I si a<{;/hi:ghl EL) X ' ' ealzalBru
0 R A S R
sigblatedtfiiinh apsostiadet? {vwigt vy named dar GbosetRepEkiohappeared in the
scaffold pattern across years and sirains. o
S vearde s BN e of Biisopa (R DRO0 R AT 0888 pEsigpmic, with
18ny i @8d 1853 KERAALASN AN (SEQ ID
0 S PR PP B2 DD PSR R0 OBk (SEQ
sNBs 1 8} Ufdbbnl efovarthaidhanifidenaseldd 7 mose Raplikin (GR) tieavtas

strains of influyen from 1917 thr.ough th resent .
cos Uy RPN Syt Aee i pRd C s bR appavent
WoisthcRQEnskS oBRABETERE diaiy) WeaRk e FoundaRd: the SitTriaflediza GR
i n which epidem cs occurred. However, contrary to what

viaphanstraled apparers mataliiol i veesh SeYeratipBrenz prgng gppearing in

S i of influ fr r V.EQ; ' .

HERL e Bandan 48 PR b DY AR an pi SR 105 B3| M RN pyndemic

deff i9m8, &piRemikiik China BhdR ussia 2060, Fufind stidih upideniok08) sl in

occur i n one of the am no acids that define a_.

RepNil kemideraicdn Chipa) Q7 hdnd P94 ita supsidierieas tetigred in HIN2 exactly
fi{sr‘li9t1%%Hu&ﬁretlﬂﬁGggF?}PkéjS‘KSWN%&?KEQ’iWLWGVHH (SEQ ID NO:
vertheless, the Replikin sequence 1s conserved over

nHe than 85 years. Thus, since there is conservation

of rtain apm no acids over decades, substitution

AHISRI be Reafilimsaweeni we é?%?aaﬁﬂ‘%‘.ﬂawﬂb%“eﬁeéi fiplgnoe and

URAE nRMREE Jrbile %%&Qf&%?éﬂﬁctidé, ﬁi@fqﬁ‘gir%eqrﬁ%réah cfRERing

not essential to the definition o plikin (i.e

astiains afonfienot hiews. tFable | glsivwrethe Giooke BeplikimeEhe Goose Replikin

St ey aren RERUloRA s dooRe0eT vl b heve
NgeRdhdw e Jablignll gri@bionbeving ietih ethel GNG stetinOefdbifluenza
they are seen to occur at certain apparently preferred

pusist iTsken tizethieasResrickithe Sease derjikinan) igs homologues fit the
YRS AR BT 003 e ROSULENS R

t popaidghehiéreinnse opasd Rieplildn papﬂi@&SS'eqem‘xézemﬁ:drrlm_téssIsq tlaout 16 to
exist at a position 6 to 10 .am aci ds omt .
Sl G v M SomBToBdD & S em ] opfigally 2

‘;fggiﬂb inedaldd ?(ﬁ)éceini!-%%é 1Ry S Ty e ) tNeF8inhiShiQidine and a

stitution o ysine position within the 29 am no
ddbtitlis¢ fremediatehsadjsceseterthe b8y histifiion; R) alyspesiesideno to 10

nRegriie Sl o onanedysia g R f B dhR 5 Beine
15) . aREPEYKYR dSERFOP.D\NOEQR B NUE SCOORRIEA TIEWITH
homol 0goys (G EASEI ¢IIONLERTIRER! INFIUER@A ol d wi th few

excepti ons.
[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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100011111t is inportant to note that an extra K has
appeared in the Replikin Scaffold of a 2006 strain of
H5N1 in China (Anhui). This presence of an extra K
Si gnal s an i ncrease in the Replikin count within the
hln Scaffold. The 2006 China (Anhui) strain has a
Rgﬁf‘ i pepigimiorn fgstetamsoidndieqnes saupeqratijsingl (RepbPwg 39
c st ever observed for an H5NL
Sgggﬁ%&éﬁé}qaghgg&hﬁngtg@gln the entire A strain of
i nfl uetka oraltyrrrt:malﬂimd?&ﬂl dpkibnalbouhkinefimivediatedy hdiesenato the
strain that cau the 1918 Pandemc. If this initial
2006 report ‘?\Igmi‘ai ‘ed and maintained, it may
i ndi cag® th@ﬁeﬂhﬁ@al%ﬂhﬁ el a‘hlsﬁldmnﬂhéhldta 200 écrg'ﬂgthe
2005 respectively will be substantiall rease
foretell a é@iﬁnm&hblshgmm i ncreased epi dem ¢ of H5N1L

"Bird Flu OO 2] Ea er. vir nt strains

i nfl ue|¢ a vitd %Fl?%)o Ld alﬁé‘ﬁlalc% 0&%%@?&%@%3@%0%
have begn reykamﬁdgb@ngetern1ne effect on replication
rate and virul ence when a Replikin Scaffold

degenss ﬂa‘é@ﬁﬂét@d ReRilRBedtand ki uln SEHURO AR Bl Wln%@h i
identifiable ﬁegy to the&gkgffold strucfﬁre of {?%Hus
ReItRiRE AN SEéfof @Ilctisubsfutuhals ahewppadralitoch Répikin Ssdfodd sequence of

| th Ki ff
o sER P TR DR e s R e anpe
t subsetieaent hf&ﬂnﬁ&ﬂﬂ’ﬂlh%wﬁ@mméghﬁﬂl $da€roRl Reuchce of the second

included replikins wthin the 29 am no acids, or even
t ¥r40 of BHigeRZa drus €OmpPFiggsl i kin at all, but preserving

e oo e GBS o 120 1 0 2R AL

aci ds HH (SEQ ID NO 84) of
the scé@hf ol dferingndl tusing ahd egtiemdllyya lysiny irinisdiaRULEIISRE! to the
of isolates | OSI FB’ their high replikin count and their

vi rul ence t P ¥t the end of an epidenic or _

out br egys. TQ'te?mnﬁ?ﬁfsﬁHﬁ%E'af?@a histi e'?ﬁz‘ﬁfgaha%lg gﬁ@é;ﬁ?&{h}%)

of the replikin scaf d, going along as I 0oes W

a decline |t¢IIReplh1Iaﬁ1dm@ount is therefore useful as

anot he |nde he_ f ure of an out br or

opi dent o tPﬁBO@&&eaawaﬂae 3 fiop}ofs '#xﬁme; and

represgntedmgg@ﬁéqhgmnaggﬁulnternal Ks and Hs,
produci ng nore replikins and thus a hi gher Repl i kin

Clerein thy pulstiayion ay addéittonaliy alqssmton edephiningteaffhld sequence of a
d i s headed up, is useful

REHgﬁﬁhﬁéggﬂg%m?ﬁg?gﬁimﬁ) earance of the outbreak

or epidgm clﬁﬂombadmaamﬂnotaeldtshl s practical use this

shel | genorrenon i s anot her "proof of princip

evi den@ t haterppel eine apd ﬁp%%r@ilﬁz&lasmewnecﬁla&dyCehacent to the

structural glgent.qt. the virus, not before

recogni zed, having a function intimately associ ated

with viBpal asunmelslslstuhnemﬂbheﬁ&meammedmtdﬁadja&nt to the

[ 000113] For, exa an earlier-arising specinen of a

particul ar ﬁﬂ?@nﬁﬂyﬁh% peci es having a Replikin

Scaf f qlagl |Saig§f‘n@%t§ﬁ@(ﬂgqg aBfind Qélhpwem dobthEPB/slRNGN of

29 am no aci is preserved; 2) e first two am no

aci d ﬂ@%ltl%h@w(@Aéﬁmﬁz)wafe preserved i.e. KK 3)

E{&geé‘éelﬁ\?}tée delwgen ¢ oﬁﬁ}c sulﬁ%tt@%ﬁg 1%*%18? %mgi ?rﬁlél C&dﬁ@%ﬁnzﬁvk‘l%ls

teorrklitcandip agbicedisé naepldationeasgehde @ hbdtendiflitid dddibared to
of a Re |Ikln% As such, the Scaffold is no 'onger ‘a

B PCRIG SR PF BITMeNIUtdSow i s a Scaffol d Exoskel et on,
Wil e Replikin Scaffolds are associated with high
Repli kin Counts and the occurgence of epidemcs,

Scaf fol d Exoskel etons are associated with virus
dormancy and the reduction or end of the epidenic.
Thus Scaffol d Exoskel et ons appear to be degenerative
structures left as residues when Replikin Scaffolds
and specific viral outbreaks are declining, thus a
useful diagnostic structure for this purpose. This



10001151Substitutions in Replikin Scaffolds that do
not destroy the scaffold structure appear unrestricted
to particular am no acids. However, because certain
am no acids share comon chem cal features that have a

simlar effect on the structure and function of a L
pkﬂﬁﬂ?%le a bubpefamgt eobodimanhshamming agid sidwal the Rgplikin
ructur ef f on._the i_ki . .
ot PO o e S onl 3o G, B s s R EL MR Hitreren
| ik BloVacid@sidb i thelReplikin béRn&d ofahe At Et@alﬁe'f thfloynza virus is
another. amno acid froma di fferent arou
[b’@@ﬁi‘i@]"%ﬁmﬁ@ ased wsidney/frore the Gupgl hlﬁ“@‘%r cat egori es,
a@ bas' c J}%Sﬁ{e?Bmféﬂ & éi%gﬁtoﬁ@ %Hiu?o acill& rdsRiue in the
p stu ated an’am no aci n a particular group
V\Reqbldmh) gequone dfithedegorsdiiimtn bf,lmlﬁdermatvhtrualm substitoted ovith an
hinijts rou an_an, am di fferent
g%wa aoiigsigs %‘%@r @%leum Thipeds g el b Ehe 9f the first
' ﬁglrygleﬁﬂ@é%r\ﬁﬂug AL aan gréﬂaﬁ‘écﬁéﬂlﬁmﬁﬁﬂeﬁ thERGiIRAB4I8 is
rou avin basi ¢ side chain, 1ncludes histidine,
:ymsntetealndlﬂamg{ hudm@ho'fmemneqtaczellothwdlmpihmqmec Igrapaiher

hav a pol,ar neutr al udes
Skt B aBhent St hlnciiEis BB Roeey B nionine on 40
Cﬁé&eﬁdnﬁ@ InfR Yy gr IR LA, thRadoled Repliiin @atlaﬁce is
pha

neutral side chain, includes nethionine, trypto
ptsekapddaﬂcamanéISlemﬁmawgus al ani ne, glycine, proline,

AR . SH G LR Y B s

SBEURB CBuceAFatt@nd ekl dn wh h’(ﬂdentehﬂmsuronemes with virulence of
i nvention, would be a substitution within the QF
1 highly

athe wauacpaingﬂmﬁ@rr&semdﬂf@@,@s@l SiRGbe SHCHE GEPHTIC
RGP S AR Yy ol oty e e
gépidanice. Aa B‘deafl’{ﬂ 1md1hslhaltsailmemne olfiangesrimt i gld pricoesewod| Replikin

b i kel . to dest f t.i.on.
oREABTISEE GFSGERG PONTORe Bt YRS ChaBET HPEisanige has
C@Jﬂﬁ(ﬁ{s‘cft@fcﬁ QBrRpedtiRlahk b%s%f%%éﬁ&t%c&ﬂﬂugh ere has

been concern that the current outbreak

nﬁhﬁﬂwllt y Rapbikin Sdaffolisfin the G@pssé\ﬂ@hlam S@@ﬁfnkdrhaég lilygyise been

resent .the quer
REER el ProbldethreBi g s e BB B0 YRR 0BG s
Jedhtading T4 Regiddn hpmoUGuest Bortdrainplena @mﬁﬂld &tid Replikin
probabl e person-to-person transm ssion of

H5N1
%@é@%p@pﬁ@e@f arghly pathpscgind4 yart ot eyl %V@ﬁ&ﬁg@awed
t I t t
e A T e
véyndetig®ReplikRGeRRInSe Rhaisi ey @UTORSadd/a Kney}’mleathﬁepet II-I&Niocyamn

sequences fl{eom recent avian isol a}ﬁa} in Th]%al [ an

P Y GEe REvided FRR0DE FramANg BRSBPR 1B KADI ARGF iﬁ%enabﬁeﬂe@md
Q%b%ﬁhg&ﬂﬁﬁr%%eﬁ&g ?ﬁpftnent w th human i nfl uenza
vl ruses- s not a new variant. However, we
nid01@2jor tTabhe eprovitee tite Ghaedaplikin anddsdonfalagues Nt to 2006.

P st G RISk STt gl onglf SR IER s ot he

CanseM@tns AkBcochI@f: hiklidMé Ri4RIYS atthetabbastcharal ae
protein chem stry which correlated with virus

epindenid in difigr qﬂbﬁtrﬁamm a fjpedissaiieldtfhndecadesh Fyrmelpgues of the
ree uen f
RS AGHBI BRI G2 PR ST o

CRok ie) tﬁie%daam&ﬂc@ﬁf i e ease ahd) 1D6RirCH N2 lamah HeN2awith
specific class of peptides in the virus, rich in

| ysi ne and histidine, associated with rapid

replication, called Replikins. W have now agai n found
the Replikins to be predictive in each of the three

H5N1 epidemics, in 1997, 2001, and 2003-2004 (Figure
11). Each year that they appear in isolates, the

Repl i ki ns can now be counted per 100 ami no acids as in



pandem cs, does not give the same reassurance as that
obt ai ned from phyl ogenetic analysis that the virus is
unlikely to spread human to human. [000121] Table 1
denonstrates the integrity of the Replikin Scaffold in
vi.rylent strains of influenza, As discussed_above,
d@ﬁ’gﬁé suhsfigitions betiyeenRa PNz 4 AN & AN ra@f HANG. &wen certain
ExastihiShoRnrhah{obtulid FPRE dRIREPRAR Fend to be seloctive and
pat hogenicity. The Integrity angl conservati on o? tlhe
Repdingd for Seab frather; thahemdbor &hus segpéterthdgontrhen fmomptitnathat

th i | | fixed 29 ani i t hat
B RG T BT PHES Sl BT R AT PRl
100042 ANIASAEGza @fe, INRCD RIS THVRBINcdrSeration over

conbi nation of Replikin sfructure and function to
t feraies Howsdhhpgdnetsintof sprtheti mfluenzesprdioestwieh twpidy and

Vi r i.dem i C Oor edi.ct. )
olTRPons RLPBH o gPlpalRR Sl Sp PRt i gy gon ome
t a3, conbination is the ability of the Replikin

fal orithmof the invention to be used to count
[

PE0Hes Theretarsia Rigst s spitactininflaenzgersanasts Bicrenssgegd

a . a

BRI SR P i W SR iRl Rerls of
pendervied peptaict bempriging atequetder eadboof 16'BiabdutFOWnino acids and
d nstrate.the predictive capacity of this exenplary
agg‘g’@’t'c‘?‘ﬂp‘é%%%r dance with and nade possible by the

i nvention. &hRgke;issbsdid Hd Ao liongayaheth thordsRNE portion
strain in humans in Indonesia and Vi et nam not present

i n previ ousinMBpdiashyradjaesnigatthdicsnioal yainky present in

ki.l li,ng. .h demi f 1957 ( H2
e e A0 P R

reveal s t hatmhbEateRNRj&bhtab Thoferrhithl biefdae,vi r us
responsi ble for the high-nortality influenza pandem c

of 1957 and(3)Belcprpe bisiei Within abeit| G fermpauty Idpone peif gesiducs
for the hi ggoﬁ”aﬁe%é&&éoitﬁ‘é‘rg%?{%% pandeni c of 1968

contain a single amno aci d su St7tution at amino acid
nunber 24 i@)theaabse 6Replsides nvithtrafidlodo almae 3Tabliso dcid
Applicants have newy di scovered, and herein report,

that a recebfdfngl e’ amino acid substitution in an
"ﬁgﬂlik\{ﬂ KA g&;ﬁid@ al BYBEd 10 RUABRDRIub AN S fur H@_of

Vi étnham al so has a substitution in the Goose RepliKkin
anembtnof acemesdmRapliRin SCRRleld5N1 Goose Repli ki n

OB, | 2F RRthtohiee Hed TR et O P R ety depes i
NG infladneheius RepEkih demsgicdmphisiid Rbudioddf St 80 Bsid acids

I sol eucine at position 24 and the Vietnamstrain of
HBNM® lyeine anmedigtaheaditent ivdhaterpol {ysore. 2 angtBengueterred target,

IERGE R RGNS ARBIAEERES, RS AL sa BRI EHERS

am no aci are I'ctrve of increased Virtilence
ahw flaline Rupainctediygts .anbBOOIdihb Borl. | 1ndasthst @ofcsicd airfetof
HS5NL recen}%lil isolated in humans i s significant since
Ut

tHestiubet P atereine sxmada wih a dvdrorbeie ampup 35l eangliss e
JaBrEt B Py ha VB E {EPLERPARHe BIfs Bemigiap oren fejgpeine.
HO601Ed prrekenprefarrddhergeiafol synmbethi ighuenzatvadditemay be an

influenza papdem c 1957 (H2 and 1968 (H3N2).. The,
pﬁmgﬁﬁ@g ng‘&‘%gsf?’ a?’ﬁﬂ Sﬁ%’é‘é’g’(fv\%ﬁll\@nﬂé g BB?]%‘?%W&“%% hist peptide of
Mbbli PNsnh LMeRthg. The am no acid substitution at
position 24 was |ikew se present in a recent
(fortunately brief) outbreak of H/N7 with one human
death. See Table 1. Neverthelogss, the am no acid
substitution at position 24 in the H5N1 Goose Replikin
was absent fromall analyzed and recorded isol ates of
HS5N1 from 1959 up to the present (2006). [000125]A
review of the over 12 mllion entries at the Nationa
Li brary of Medicine (Pubned) detected the S
substitution in amno acid sequences and tracked the



[000126] The S substitution was not observed in recent

H5NL1 i sol ates from chi ckens. Instead, the S

substitution was observed only recently in H5N1

i solates fromhumans in cases with high nortality. The

S substitution was observed in isolates fromhumans in

Vi et nam i n @0@4eranin! lysinerridridssine immpdioBly Shicergp|tie tprminal

Epi dem ol ogj_cal. evidence in humans in Vietnam and

I ndonesi a sb’é&g’sts the S substitution in the H5N1

Coose Repl |(\?\Z}]@téiﬁﬁlﬁ&'hﬁ;hdﬁae\&lnﬁhh@@id&minin%dﬁmﬂyaﬂjacent to the
"clusters” eretransm ssion frombird to human has

not been esteaBinpkkeliBgid human-t ohunan transni ssion

has not bee I t ;

Paman-  ohargh e P in 18 17 oPiREhol WA R BARRS Clher ysine

owhettineh, cadlidriwisigh spedimequetht Hysttsoatatr eanotb@tO@ﬂaﬁV@aﬁerdsd

Health O atijo Centers,for D sease
CORREes 8 Rféé‘ &%@‘i’@ %ék’fé‘tlzgégﬂ?? %'dhnounced that no

) @'o@ma‘ L Cqmrabl\eqr mesfﬁﬂ& Gssseqb@mgﬁlsamfé%mes are
observed in H5NL | sol at s fromhigh nortality HS5NIL

| mmm@oanlsnartammsmt o8bygak of edat HédGuense T@hlarig es
a e th ht b f «SKi

8 E,g(ffg%g%ﬁgq glg %Caﬁflg ds Jlr?n‘{olr]](gg@?‘#tg% 8%86%%}1111(111 in

Oﬁgﬂém s08ins WE hfluesiagni fi cant” sequencechanges are
t hought to be a necessari{‘ prerequisite for a huma
&

pROOENA] c. Trble T Blustratesbe pistaryi nyest ot spalisr élmffsneirmt ofdhe
t 8{1&8{0%%1 HePrBRISRctLf lgﬁ&@ RosSRIIAZH %n% it \H;\%rcl)ologtées értl)gther

- Si gnl I cant'- sequence anges ex ect ed
pmﬁgcnaad{dpum Tabla fefirtherdHevifasssitonhisforyHeiaminapcide

%ﬁﬂuh{ﬁ%@ﬁg&s&a%gé% (ﬁuEs Qldst'hg?%ﬁsle?mhﬂf? oREdfhif Hﬁeamds of the

ose In Sc d as predicted above.
1@%&@8&0&3@&@1@&@& kescntial hathetdesnvosd algplikki andyhe fagction

p hi ghly conserved in HLN1,
F@%&i)lg&ﬁﬂ%&lgﬁmgﬁggggﬁ lggs'year s (from 1917 to the

pr eFARDE 1a Replikin Staffpldishewingordehsl Sbstitutiongn the 88 year
besmsérdatibh foff atfluenikdivirut Replikinsgep®ielel rélhtedad rapid replication,
PAF$raGl AT g oSOMTREN HORPPISihi 29@, thp 2918 h@mad panbdemieReplikin
beerto%batﬁswheﬁ,ra@u’ehomdgﬁl@g &SI ID'NOS OS2 drdidilosed

of Replikins in %gﬁ&h@ﬁ Wﬁgmﬁg ed with

rapid replication dem cs. .g., Figures 6,

71810 Hntpirg Acigk-ri-siTi ]Y‘FQé I?%‘f“ﬁ Count (number - of
REOIEF KISk painEale aivi i hc % % HH% pSpleplikin
ﬁﬁfr’@’%ﬂtsﬂ‘%ié?{gkaélb@fvrléll‘é‘%vé’a m 1??‘@%{1}8 fegigp Pandemic
AP Bt s s YIS e ¢ e B ¥ flu epidenmic, the
| koisy Wé@sﬂrﬁ‘kglé%"d@}r‘i“%@h st century and the
I]Ea‘é"'tts e % éi E to the present.
= § nk k V M ; 1. }001291A single
s &Y ¥1tn§g8]}bev Vl h 1 bs Eh&ytl on may, al one,
rﬁgzg%pﬁl g 547 gkev Vlw%v n ﬁm] Neverthel ess, the
cour Fenc s%tt‘f o z w ; s been a mar ker in
the 'l q‘t 0 n l t an in 1957 and
SYpKkls tnn vhlh YQB
X Eg]}] rs - ﬁe\,lg%: enze o e S substitution in
< w er chickens (to date),
and high nortality
S, harer E%‘ﬁ%

Ak ﬁ &
NaLES o1 %kéw&kgﬁé{;ﬁgﬁ St @k HaNy may indeed be on
theaPall . kO, @-RUDBN PANGEM s 10P0L301The evidence
SHAGES L 1Rgs v Pk ghen vhikehi eed gina forthcom ng human
NAREETIC <& S5k, 1Bkesl Yoowi t hipr evi ous nor e
HoYid1Rgs ASSRSBIEATL SgvrRdesqy | aInt O the

ikent {id1cat jonkefe tihewdSnaubmbi t HIWDN in conbi nation

wi th high Replikin Counts andy,high nortality rates. As
such, even while the detailed function of the
5-substitution is not fully known, the evidence
suggests the epidem ol ogi cal function of the
S-substitution in conmbination with increased Replikin
Counts is apparent. 1000131]What finally determ nes
if, and when, a full-force pandem c from H5N1




H2N2 pandem c strain, the 1968 H3N2 pandemi c strain
and the 1979-2003 H/N7 strain al so provi de honol ogous
targets for synthetic vacci nes agai nst these energing
strains. [000134] The present invention, therefore,
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(6) determining that the Replikin Count of the first
strain of influenza virus is greater than the Replikin
Count of earlier arising isolates of the first strain
of influenza virus, (7) predicting an increase in
replication, virulence or host nortality in the first
syeaatonyesf ini sifainsdm »diahi apidenzss ewtpad.eHowevarheongriepoingvhat

strai,n of 4influenza virus. 10001371For & e
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predicting an increase in replication, virulence or
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conpri ses (1) identifying a first strain of

i nfluenza virus in which the Replikin Count of the
strain of influenza virus is greater than the Replikin
Count of earlier arising isolates of the first strain
of influenza virus (2) identifying a first
Replikin peptide in the first strain of influenza



(5) determining that the third strain of influenza
virus denonstrates increased replication, virulence or
host nortality over the second strain of influenza
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the viruses. No relationship between these two viruses
liad threeasuy gepged cpidepicsy Beaitily Expgketasengtare irspeiatied with virus
extensi ve substitution, the agpplicants' finding of
several short Replikins of the Shrinp Wite Spot
Syndronme Virus denonstrate significant honologies to
the influenza virus Replikin sequences, especially
with regard to Il ength and key |ysine (k) and histidine
(h) residues (Fixed Scaffold or Replikin Scaffold),
suggesti ng t hat



sim lar nmechani snms of Replikin production are used in
both virus groups. Table 2 - Shrinp Wiite Spot
Scaffolding (SEQ I D NOS 86-95 are di scl osed
respectively in order of appearance)
Kkgtsypkisksytnnkgkevivgm%vhh 1917 HIN_ I nfl uenza goose

plptiatey a(idghsyqdnc@mcmen fieesplideayohhheob2 fbiiNIx sk laiens
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kkensypkl r sit inkkevklvtvgi hh 1968 113

IHW‘Il)QF@n Thispantiens de R@\gﬁl@ﬁmnravaé B¢ P Beplikin &@f@l@@@é) frgts for
Fﬁiﬁlg‘éﬁl{&ﬁ?ﬁﬂ@aﬁ&? Qg;g% L r%ﬁ 2 %?e'édoll ﬁl\f\ﬂl\f ﬂﬁnﬂx%}y R'Idgﬁ%zand 2) the

uenza pnypvakr synnt
| fasisaif ahti-1aalvadeiNgs. Human Influenza Panden1c

T@Eﬂ ot e $51GHtH B0 P g A oL B UKL SeAP dangabe seen by
| eS| Eg'%t {ah(rég&g gc%aqra?l% aoﬁ){degum Qr’rrnég %&d@@(ﬁ%ﬁg&?ﬁ! gty with two
dybistd dndtandsnwithrnwb hghtidlings e esnuieferaBlly the scaffold is 16 to about 30
amino acids in length.

Amino Acid Substitutions

[000115]  Substitutions in Replikin Scaffolds that do not destroy the scaffold
structure appear unrestricted to particular amino acids. However, because certain
amino acids share common chemical features that have a similar effect on the
structure and function of a peptide, a substitution of one amino acid sharing a similar
structural effect on the Replikin sequence with a similar amino acid is postulated to
be more likely than the substitution of an amino acid by another amino acid from a
different group.

[000116] Amino acids may be grouped in four categories, acid, basic, hydrophilic
and hydrophobic. It is postulated that an amino acid in a particular group would be
more likely substituted with an amino acid within its group than an amino acid in a
different group. The acid group, having an acidic side chain, includes aspartic acid
and glutamic acid. The basic group, having a basic side chain, includes histidine,
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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[000146] I n addition, since many species, including but
not limted to swine and birds, are known to provide
ani mal -reservoirs" for human influenza infection,
marine fornms such as the shrinp virus can now be
examned, wth early marnin? di agnosti c benefits

pHSSilgnduerga Gopssrwuion of Reaplikin 8¢aTHdd | u and bird flu.
I'm . r ;

ROE Bt viShe AsEl oy b SR PSR O i oty

VHENS ebird find irs pevetab sounhisesknopwreprasteitiee fiaspinee pf avocudue

e e L8 AR 3 SV
T?@?ﬂ)‘@iﬁ-?} &ggeskﬁﬁﬁﬁﬁﬁ?éjﬁl@f HoBhH1Y p¥RbE - ParSdH trdRMEssion of

into a different species; thus providing an advanced
waB NIt nipequRneing et ithe wigel génes hdeniRéis nkichangenn twobcappuadiiedng

ca w_he nitored constantly..for. evidence of :

G DR TRER PR RATRLARaf hShin® THEMSRaRss atal sient
epird goh€Seghtentstist SOEEDASY WithGthdt®)sN Ihequécad ib@rretdt avian
ot her species. [000147]This data further supports the

Replaier i dhaikang. "nBhylegeasiic eralyrapiusgeted thpt rory thy dsepgp of
R e T

| taaiaahrHopetwste nowirdpristhode regendclomgesinrasped A0 HIOW protein
have its Replikins exam ned as ear]ier for of the .
VIBEIOREh PR HECh Rd ngd b eiard lﬁd{‘%ﬁéﬁ 196 AN cpidermics and in
bf.ancRaen WseR el r@iél%b 1D Iﬁ@ﬁ%uﬂ?}’thﬂ%!hlas 8&dn @Sprotein chemistry

reservoirs for bi and ani mal Replikins such "as those
i whichkburelnted withr vssspidehecdirdgloostiay. akld fpmeé\tertteasieot the

RE Bbude P il B rer RN BRI e RE
CiRRbscBii Ry Bapbickidis byl akd dMMHEIAUS 2 PEAENCEEIhE bbiARPation

VI RUS AND H3N2- FUJI AN | NFLUENZA VI RUS REPLI KI NS TRACED
BAGsPFaiia clasy of meabeNndh¢ voer 4gh Celysiae andhrEdine raggociated

BRI B LA°By RIS R\ )RR RR L R

hembdigyvanintdaciRepthe kirte Bealfl feplding e e napTs 2001atndP€03-2004
honol o?ous with the Goose Replikin. Homol ogy extends
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RaRblt (SR ki LSRN YRKDAMBISREhERe RIFBEMIRAI) 1S
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in,85 vears i s seen.in the - Repl i kin seguenc
PR 5 s ol AB e sl s PN P fud 24RO e
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ot g Ropg @N faengic ol 158 oo ithf igplrign Gount
Fn o diNbA %Qédeded‘fhléi%bi\de'rrﬁ@bf 2o ('Eé}’.vﬁﬁ‘@ Bn Idtrease in Replikin
i nfluenza GR-HLN2 2001; " kk' seen in the avian

Kromt friotn 20Ebloci i iprarsd&etbk ickidemiamd2 00 kcH3K - Kh¢ 8&dinkemn 1999
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Tabl e 3. Goose Replikin (GR) sequences in different
i nfluenza strains from 1917 to 2003;



SARS and H3N2- Fuj i an appearance 2002-2003. SEQ I D NOS

97-103 & 293-326 are disclosed respectively in order

of appearance. Replikins related to the Goose

Repli ki n: Replikin Continuous am no acid

sequencesLength Shared notif and/or position

shadeel] Nuhi&eermﬂmvr@@uﬁmgd)fspubw ih u¢sponss te thedg! epidemic in Hong

gggrtgground of am no ' Condensed' indicates condensation
ds) sequence length in H N2 and H3N2- Fuji an

k[{?@@i By PKI$ h&midnakak ﬁ)\fél\ﬂuﬁﬂ)\éhbf Iz&hkms in the virus protein, the
gssypkl sksyvnnkgkevl vl wgvhh 29 29
syporuDsolleon Bepikia through time is mformatwe and provides targets for
vaccines and other therapies such as antibodies and small RNA"s. As discussed
above, Table 1 shows a Replikin first observed in a goose infected with influenza in
1917 (Goose Replikin). Constant length, constant lysines at the amino terminal and
histidine residues at the carboxy terminal were 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 19681, HIN1, H2N2 and H3N2, and with further substitutions between HIN2,
H7N7, H5N2 and H5N1. Even certain substitutions which have occurred in the
Goose Replikin tend to be selective and retained for years, rather than random. Thus
despite the common assumption that amino acid substitutions should occur at
random, it would appear that not all substitutions in influenza are, in fact, random.
This Replikin conservation over decades allows the production of synthetic
influenza vaccines which rapidly and inexpensively can be prepared in advance and
can be effective for more than one year.
[000120] Inthe 1997 H5N1 Hong Kong epidemic, the human mortality rate was
approximately 27%. In 2004, of the fifty-two people reported to have been infected
by H5NI in Asia approximately 70% died. Most recently, nine of the eleven cases in
Vietnam from December 28, 2004 to January 27, 2005 died. Although the virulence
of the virus appears to have increased, any changes thought to be required for further
spread from human to human, had been thought not yet to have occurred. However,
we now have observed recent substitutions in three H5N1 Replikin amino acid
residues at position numbers 18, 24 and 28 of the Goose Replikin scaffold from
isolates in Vietnam, Thailand and China in 2004 (see Table 1). Substitution at site
number 24 has not occurred since the appearance of HSN1 in 1959 but was present
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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29 | cknsaypt ikraynntngedl | vliwgi hh 29
*4-6.-P1**04' 1. 190" ; h 29 kkgssypkl sksyvnnkgkevl vl wgvhh
29 49. 110044PYI - P4ek, 0944iilii,
kkgnsypkl sksyi nnkkkevl vi wgi hh 29 29

kkgnsypkl sksyi nnkgkkvl vl wgi hh 29 ¢/ 1; )
1 pandemiesgdagsiiof give thq same: rgaspgrance as that obtained from phylogenetic

KOG YoROHnSHRY AL RGN kOB Bfnan to human.
[000121]  Table 1 demonstrates the integrity of the Replikin Scaffold in virulent
strains of influenza. As discussed above, degeneration of the Replikin Scaffold into
an Exoskeleton Scaffold is seen to decrease pathogenicity. The integrity and
conservation of the Replikin Scaffold, therefore, is seen by the fact that there is
generally a fixed 29 amino acid sequence that begins with two lysines and ends with
two histidines.
[000122]  An aspect of the present invention is a combination of Replikin
structure and function to track the pathogenicity or rate of replication of a virus,
epidemic or pandemic or to predict the occurrence of epidemics or pandemics. An
example of this combination is the ability of the Replikin algorithm of the invention
to be used to count increases in Replikin counts in influenza strains such as the strain
of 1918 and the current H5N1 strain of HSN1. The Replikin Count of the 1918
influenza pandemic and the current outbreak of “Bird Flu™ demonstrate the
predictive capacity of this exemplary aspect in accordance with and made possible
by the invention.

Single substitution discovered in HSN1 strain in humans in Indonesia
and Vietnam not present in previous HS5N1 strains but historically
present in most recent two killing human pandemics of 1957 (H2N2) and
1968 (H3N2)

[000123] A review of Table 1 above reveals that the H2N2 strain of influenza
virus responsible for the high-mortality influenza pandemic of 1957 and the H3N2
strain of influenza responsible for the high mortality influenza pandemic of 1968
contain a single amino acid substitution at amino acid number 24 in the Goose
Replikin Scaffold. See Table 1. Applicants have newly discovered, and herein
report, that a recent single amino acid substitution in an H5N1 virus protein found in
humans in Indonesia and Vietnam also has a substitution in the Goose Replikin at
amino acid number 24. The HSN1 Goose Replikin peptide recently isolated from
humans in Indonesia and Vietnam is
KKNSTYPTIKRSYNNTNQEDLLV(M/)WGIHH (SEQ ID NO: 85) where the
Indonesia strain of HSN1 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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[000124]  The Indonesian strain of H5N1 recently isolated in humans is
significant since the substitution at amino acid number 24 in the Goose Replikin of
H5N1 (here designated the “S” substitution) was absent from all earlier HSN1
strains but was present in the last two high-mortality influenza pandemics, 1957
(H2N2) and 1968 (H3N2). The pandemics of 1957 and 1968 were responsible for
millions of deaths. The amino acid substitution at position 24 was likewise present
in a recent (fortunately brief) outbreak of H7N7 with one human death. See Table 1.
Nevertheless, the amino acid substitution at position 24 in the H5N1 Goose Replikin
was absent from all analyzed and recorded isolates of HSN1 from 1959 up to the
present (2006).
[000125] A review of the over 12 million entries at the National Library of
Medicine (Pubmed) detected the S substitution in amino acid sequences and tracked
the sequences in which S occurred through the years with the aid of FluForecast®
software (see www.Replikins.com).
[000126]  The S substitution was not observed in recent HSN1 isolates from
chickens. Instead, the S substitution was observed only recently in H5N1 isolates
from humans in cases with high mortality. The S substitution was observed in
isolates from humans in Vietnam in 2004 and in Indonesia in 2006. See Table 1.
Epidemiological evidence in humans in Vietnam and Indonesia suggests the S
substitution in the HSN1 Goose Replikin correlates with person-to-person “clusters™
where transmission from bird to human has not been established and human-to-
human transmission has not been ruled out. The S substitution suggests human-to-
human transmission of HSN1 may already have occurred, although infrequently to
date.
[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 HSN1 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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the “significant” sequence changes expected by WHO and CDC prior to human-to-
human transmission of H5N1 may be found, unexpectedly, in a single amino acid
change within the Goose Replikin Scaffold as predicted above.

[000128]  Despite the fact that the Goose Replikin virus peptide has been found to
be highly conserved in HIN1, H2N2, H2N3, and H5N1, for 88 years (from 1917 to
the present), a surprising mutation, the S mutation, has been identified within the
Goose Replikin at a particularly conserved position, position 24. As has been
established above, an increase in concentration of Replikins in proteins has been
associated with rapid replication and epidemics. See, e.g., Figures 6, 7, 8, 10 and
11. A rising “Replikin Count” (number of Replikins per 100 amino acids) was
found to be quantitatively correlated with and frequently predictive in advance of
each major flu epidemic, the last three flu pandemics of the past century and the last
three HSN1 epidemics from 1997 to the present. See Figures 6,7, 8, 10 and 11.
[000129] A single substitution such as the S-substitution may, alone, not be the
sole cause of a pandemic. Nevertheless, the occurrence of the S substitution has
been a marker in the last two high-mortality pandemics, in 1957 and 1968. Further,
the occurrence of the S substitution in H5N1 solely in humans and never in chickens
(to date), accompanied by high Replikin Counts and high mortality rates, in total
suggests that HSN1 may indeed be on the path to a human pandemic.

[000130]  The evidence suggesting a higher likelihood of a forthcoming human
pandemic contrasts markedly with previous more comforting assessments made
prior to the identification of the S substitution in combination with high Replikin
Counts and high mortality rates. As such, even while the detailed function of the S-
substitution is not fully known, the evidence suggests the epidemiological function
of the S-substitution in combination with increased Replikin Counts is apparent.
[000131]  What finally determines if, and when, a full-force pandemic from
H5N1 materializes is still unknown. Previous lack of information of the final
substituted structure of the HSN1 that might be the agent of the next pandemic has
stalled attempts to produce an appropriate vaccine. The herein disclosed Replikin
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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[000132] A non-limiting example of a target for synthetic vaccines provided by
predictive substitution in a Replikin Scaffold in an emerging strain of influenza virus
is provided in Table 1 in the sequences labeled “1957 H2N2 Human Influenza
Pandemic,” “1968 H3N2 Human Influenza Pandemic,” “1979-2003 H7N7
Influenza,” “2004 HSN1 (Vietnam, highly pathogenic)™ and “2006 H5N1 Indonesia
(highly pathogenic).” As discussed above, as compared to the Goose Replikin and
all other sequences disclosed in Table 1, the substitution of leucine with isoleucine
in the 1957 and 1968 pandemic strains and with isoleucine in the 1979-2003 strain
of H7N7 provides predictive weight that the recent substitution of leucine with
methionine in an emerging strain of H5N1 in 2004 in Vietnam and with isoleucine
in an emerging strain of HSN1 in 2006 in Indonesia will result in continued
increases in virulence. The high mortality rate in Vietnam and Indonesia coupled
with some evidence of human-to-human transmission suggest virulence has in fact
increased in these substituted strains. The substituted Replikin Scaffold peptides of
these strains, therefore, are non-limiting preferred embodiments of Replikin Scaffold
peptides useful in development of a synthetic vaccine. Another non-limiting
embodiment of the invention is the Replikin Scaffold peptides of the substituted
H5NI1 isolated from Vietnam in 2004 and the substituted HSN1 isolated from
Indonesia in 2006 with the fifth position from the terminal histidine substituted with
any amino acid residue other than leucine. In a more preferred embodiment, the
Replikin Scaffold peptides are substituted at the fifth position from the terminal
histidine with any hydrophobic amino acid other than leucine.

[000133] In another embodiment of the invention, scaffold peptides of the 1957
H2N2 pandemic strain, the 1968 H3N2 pandemic strain and the 1979-2003 H7N7
strain also provide homologous targets for synthetic vaccines against these emerging
strains.

[000134]  The present invention, therefore, also provides an isolated Replikin
peptide of the invention wherein the Replikin peptide comprises about 29 amino
acids. The isolated Replikin peptide may comprise the amino acid sequence
KKNSTYPTIKRSYNNTNQEDLLV[S]WGIHH (SEQ ID NO: 1) 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. Ina
preferred embodiment, [S] may be a hydrophobic amino acid. In a still preferred

embodiment, [S] may be a
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1%31%3% e%%ﬁ'g é’g@)‘gﬂﬁﬁgﬁg}#ﬁgﬁahcﬁnts* ﬁlfl(ﬁﬁ% 8? %v%zéaéll Si}lort Re%hkms of

(1998) for a discussion of th{s wel | - known phenomnenon
of antigenic prinmacy whereby ‘he first pepti de epitope
presented and recogni zed by the inmune system
subsequently prevails and anti bodies are nade to it
even t hough other peptide epitopes are presented at
the same tinme. This is another reason that, in a
vaccine fornmulation, it is inportant to present the




UTOPES [000174]1t has been denonstrated that high %Kk
Repl i ki ns generate the hi ghest anti body responses when
adm nistered to rabbits. These synthetic peptides,

desi gned by the inventors, are designated as Uni versal

synthetic epitopes, or "UTOPE s" , and the vaccines
bs &dirigoYy hith Eget $yndrmse Va’u@d@é@nsgﬁ@twlﬁwmomoiogtes to the

%énza%ﬁgcf{% llﬁﬁér&%ﬁ]&tnhgs Vﬁ%&'aa d%ﬂt&?@%’a&@go d}é \/\?ﬂﬁlﬂé ké}o ine

vaccines or uvant s
stheend histifep |(h1)kﬂe$idmd51?(ﬁé§0@ﬁf01dph Bephikiv Sicaigald), W&estmg that

o B P AT BRI R R R R B8 g
KKKKHK 336 KKKHKK 337 KKHKKK 338 KHKKKK 339 KKKKKKH
34 OTabie 2 — Shrimp White Spot Scaffolding (SEQ D NOS §6-95 are disclosed

respectively in order of appearance)

1917 HIN_Influenza goose peptide
2002 HIN1 Swine Influenza
Kknvksakaql phlkvl}:ﬁkldvrgakq lph 2000 Shrimp White Spot Syndrome

Virus

~-kvhldvkgvkgllhlkvrldvrgakglh 2000 Shrimp White Spot Syndrome
Virus

1968 H3N2 Human Influenza
Pandemic

1979-2003 H7N7 Influenza

1957 H2N2 Human Influenza
Pandemic

1957 H2N2 Human Influenza
Pandemic

2002 HSN2 Influenza

1959 HSNI1 Influenza

y Amino acid substilutions in light grey

Residues identical to original 1917 Goose Replikin residues are shown in medlum

and BarkErey.

[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
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KKKKKHK 341 KKKKHKK 342 KKKHKKK 343 KKHKKKK 344
KHKKKKK 345 HKKKKKK 346 [000175] Recogni n and/ or

Repli kin peptides may be admi nistered to a subject to
i nduce the i mmune system of the subject to produce
anti-Replikin antibodies. Generally, a 0.5 to about 2

Bk SRIBANM adVhRic@ APhMe aTHe 1WvEPSAGR Kb IiRAS M @a%ﬁtsp&ﬁesl &n

adm nistered to the subject to induce, an i mu

r e ERT NIt Saptii abg\a@%@e PRSI A Gigpp efe and thus
d&ﬁér@@ﬂ‘:e of @Eﬂ%ﬂnﬁds%‘?ﬂa@ SpeRfes RS b tHeA B FTeON ARS species.

{%E]l(}h'?] Ve’fh?spcrltﬁg Ffur’t%f;:r su?)%g;tsn '316 Replikins as a new class of peptides, with
a history of its own, and a shared function of rapid replication and disease of its
hosts. With the high mortality for its shrimp host, white spot syndrome virus can
now have its Replikins examined as earlier forms of the virus Replikins, or as
parallel morphological branches, which in either case may well act as reservoirs for
bird and animal Replikins such as those in influenza viruses. The diagnostic and
preventive uses of these Replikin findings in shrimp follow as they do in influenza

and for other organisms containing Replikins.

IX. HOMOLOGOUS SEQUENCES IN SARS VIRUS AND H3N2-FUJIAN
INFLUENZA VIRUS REPLIKINS TRACED BACK TO A 1918
PANDEMIC

[000148]  Certain SARS virus Replikin peptides share homology with peptides in
several strains of influenza virus isolates including homology with Replikin Scaffold
sequences that are homologous with the Goose Replikin. Homology extends from
virulent influenza strains in 2006 back to a sequence in the strain of the 1918
influenza pandemic responsible for the deaths of over 20 million people.

[000149]  The SARS coronavirus first appeared in the 2002-2003 influenza
season. The dual origin in 2002 of SARS Replikins, from influenza GR and
coronavirus Replikins (or from some unknown shared precursor) is suggested by the
following events, all of which occurred in 2002: 1) a condensation for the first time
in 85 years is seen in the GR-H1N2 Replikin sequence from 29 to 28 amino acids
(Table 3)(A similar condensation was found in H3N2 Fujian from 29 to 27 amino
acids in the current epidemic (Table 3)); 2) the Replikin count of GR-H1N2 showed
amarked decline consistent with GR moving out of HIN2; 3) the Replikin count of
coronavirus nucleocapsid proteins showed a marked increase; and 4) SARS
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-HI1N2 2001; ‘kk’ seen in the avian bronchitis coronavirus
Replikin; and ‘kk-kk-k’(SEQ ID NO: 96), ‘k-k’, ‘kk’, ‘kI’ and ‘kt’ seen in the

Replikin of porcine epidemic diarrhea coronavirus (Table 3).
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[ 000176] Previ ous egg and cel | -based nethods for
production of influenza virus vaccines contain

t housands of unwanted proteins which nay produce
undesirabl e side effects, take 6 to 9 nonths or nore

to make, and nore time to test. FluForecast(r) now
permts advance strai n-speckablec3.warning of 1 to 3

y eai®otelReplikim (GR) depvencesin Gitiodprinfiuénga oimaing §omaly]7 tord@03;

t hRARIS sodbMaNY-Fofian hppdageyncR@M2-2008. SHQITD RO SSUTHHB & 243e3R6 are
anmi no aci dper ndislosolesgctivehanordgyof appaapdicy. saf er,
synthetic vaccines to be prepared pronptly, within a

f Reglikinyelateddy the Geest Replikin00 i denr\hﬂynmthermamsm
sc@uwtlaamma@ﬁsqunfeﬁe Goos | i ki reoptgn

t Pared erorl @é/omill@;a P
,iamaao %111 i !Eac ro[u uf ean
ndcnse ndensation of )

d:oa

c lné1

port e se uence
KKNSTYPTI KRSYNI\I'I'NQEDLL\/[ S]YA HH (SEQ I D NO 1) where
the 5-substitution at position 24 (five residues from
the term nal histidine) may represent any ami no acid
substitution. In a preferred enbodi nent the
art9am HY7#dNd Influgyap GegsgReplikin (GR)
r 60?9 e rrbé)%lﬁ r@]ﬁtﬂ HiMNA Human Influenza

I;Ef;ar H%}ﬂﬁléﬂ"émano aci d

st |2|9| i H2N2 Influenza
ortor ep|1%7§e %0 ﬁbﬁﬁﬁsmiﬁwld?ﬂwa
nggvacé?g (Erﬁfzo‘dlf%h}“ﬁ“enza

R 1'_11

fo(FO*Pﬂ
:mn ﬁéﬁaghpué’arfsggi ti ng

A vacci ne may conprise

E;Em
=

Cﬁéa

"18r§
nt, m%gnﬁéeé;a ri ses
S a%g‘{ Nlélg enza.l.he

1iluenza

rClRSl8 }éﬁz ?n Julel;lli%g ﬂc%mdensed)

] atclcocapsid protein
: ‘%( ﬂlh c&g‘y (complete)
% %3@1 nrfﬁimeuzaqncomplete)
am ZQ 0 aﬁh Iﬁﬂltz 'Fgfﬂ!(cgndcnsed incomplete)

o)y uence Porcine epidemic diarrhea coronavirus

L-WE FiH ( SEQah Rofbis Sohdvidus
!é%:em C FUDbS8HICRES NAY bjdlky AR virds

ALk
Egs@mdﬂ&ﬁ% of a7Repliih oGl falnghiQl
mmiggﬂ ERGE: Of The inventi omizSneRALLEPIHAL gdichor
A ﬁcﬂﬁﬁ: 0fk St' mul ati on of jyhe bEFIVNRNSYSABIMubocapsid protein
p}[}ﬁ@@@@ﬂ@zﬁl&bﬁ%bﬁ@ [ 000178]8n anidBadyhat SaH dpik@Fro@AY
plgfgtak@fh}@uv&lhe sequence 14 2002-3 Human SARS nucleocapsid protein
KENSENPRLKRSYNNTNQEDLLV] S] WG HH megz-shande ek opad plaiin
> kKill in the art. An @ntl bm:iya Hafah BArRY @rdlype protein

. other than |eucine. | mlemirmnuevpro&ﬁ:erred
m, the S-substitution répigsents any
i ¢ ami no acid ot herlot hakEL&ulerre. I n a still

mkpmleﬁcerred enbodi nent, the SBEGBIttrwetinon

%y portion of the seléfuen(%mrlh%qpuldnng, for
eiwamab'éck the sequence KKNSTYPT| KRSYNRTNCEDLLV(M ) may
ble- fdéatloped by one of skill % n HHETAF protein
[006178 Anti bodi es to a Goosé Replplkichvis&quence havi ng
an S substitution nay be used for treat ment of
infection fromHSNL with antldbodl es to the sequence or
to diagnose virulent infections of HS5N1 in birds,
animal s or humans. [000180] All Replikin sequences that
have to date been tested to date have denonstrated
I mmunogeni ¢ properties. Injection of the 16-ner
Replikin frommalignin into rabbits produced specific



[000181] Rcplikin DNA or RNA may have a nunber of uses
for the diagnosis of diseases resulting frominfection
with a virus, bacteriumor other Replikin encoding
agent. For exanple, Replikin nucleotide sequences may
be used in hybridization assays of biopsied tissue or
bilcedncke. g., Sout hern or Nor 8herRasln&isydhBase ncl udi ng
_ t&uchybrldlzatlon assays$ t otiglaxgwaskmtire presence
of a particular organismin a tissue sanple or an

080 150N e Mtha eceANMAt@asid @Y hahaeylikin dhat pfaksdntluding the
invention also contenplates kits contaijni ng ant i bodi es

speseneq ef th@ﬂ%%@po@&emhkme ppwml K4 N2Hdeblgde appeasehipg e 1917

aRe%ﬁﬁ(Er{ gol’bln? ot?lﬁtblg%gz%}nﬁ’lf IR EhESE parQEmEORhigh Prngﬂready have
A0S EUT ee Esense o %ntlsensé)

Hydgtih @ﬂnzetlﬁ:memg wﬁad dny thoHANRaFtjiao viras aiRelpd clkiamt camigrs of

tionally, .various ers a r.rea ed for
ﬁa@%&@hk{lr@é@r@ﬁm é?d ﬂ?%qu?ni’él%%%g glpglr“et e fbe
Inaﬁﬂ%&p@ng%ﬁﬁghbggh%PonucIeotlde sequences t hat

e anti sense RNA and DNA nol ecul es and ri bozynes
t[080151inc tSirox thoGoedeiRuplikintes bt kastlaatSoradiistRepinvRivig most
o 'ilﬁ%fq ”A”sn%%'%to?u{ﬂ gzanﬁ%mggt Eax‘?d"ltté S xbﬁglAreaé'b%served

culres and i 0Zymmes™ nmay repare
neicbiad chddes for paresteait pr oTttwoanft?@mtbnssd shroirt é@lﬁ%@e}ﬁdﬂn& 7to

ated in
%ﬁ qrglgl?);?g%r oe{l%s fa‘rIB i %;gil in %1g8m§ gﬁu:? Elé%dlgg gifrﬁﬁi gc?] gor 2 rGoose
readikisy, odairaxinh assotiadobasth th@hﬂlgheloﬁordiadity vate yf SARS t((b@réﬁ%

i omnd B G B2 bt o 1692 886

[W&&&]}B&rmn;&u lﬁm pnpRepkkineth M}{Sm&& raspoheible fac high
no are.t se at_ar enment ar to a
BTy T ALIRCB o NG o SRR T g 23 i ebole

@fﬂfﬁﬂiaﬂpoﬂmme&ﬁ labi@ @IZtﬁra\tlHaUt%n@ olyep). iMese shberSeiRks thhkms

I|k|n seguence, co es 7 to._.about 50 am.n

TN |SW@F1816‘gE'§m€BEY it gk ;&Eﬁ{g upsEohsT PEEaP{S such 8
| @¢at84, Hithrak Anti@Bolaediicifag abdoemtal w2k evngh Hiylsdrnatreated
resi

at Ieat one histidine re 3)
et ro e e e et S e S o S ids
A AEHRR WAHEINBUEN AT H1iRPk pethi®Rd A n@kesis of small SARS
conpl efrentary to a Replikin present in the coding
SigER 16F Vesstcgene or to the nRNA encoding the
| jpbb1spza S%bft%?nth@t‘i@%bh&teé Bid b PRt idre I\wﬂn)epl@dhm at less
antisense nucleic acid nolecule is conE enmentary to a
mbwandeh@éq aerid dhevidodifenss aitardpitide the eoieminggom aachthe

denonst r at be conse oyve e

O g B S iy n bR ol et

I 1ihd@sisdd @biirRfin ciféieede Virishcsinenn dedelaBVEhe@dhort glioma
increase in concentration of Replikins relative to

Regnlikin ikagerftibki (HQ 82 NG Brlheroviedfs heasecceisiidasis fora

str

slyg%eﬂgbé‘eeh@csc E‘rﬁtgagglsg rd 5‘42%’?% o § ﬂ}?&ﬁ!&& Iggﬁa g‘r?c{hgﬁﬂl antibody,
rmm:hss cﬁdﬁt@iﬁﬁ@bhﬁteﬁwutat pr@egt;ae&v‘c;eﬂrmdhelpﬂeeqmbdtwely to the

abo%%@ﬁ@%%%ﬁa@t?%%ﬁ?\ﬁ[ﬁ%ﬁ%@g‘ﬁ%?w@ S R, Yound in
Cﬂ%\& ik éggl i rﬁb’éo?@gﬁ)@mﬁb%e @&ﬁlmﬁf?:@l\@@?@&lﬁf Haf tBese

epl Ik conprising a Repli
segtietic shaf SARrSrR@phﬂ{msa&immtlnmtednmmmaldnﬁs d§0|m@du¢é‘ﬂ apundant
(1) s i due t X
kB eathRdmtar g g 2 thSar § SRR st idiehud Rptitin
Qﬁ%bb&?hhﬁkﬁﬁﬁhﬁ%bgue and (3) at least 6%Ilysine
residues. Also preferred are nucleic acid nol ecul es
that are conplenentary to RNE encodi ng a Replikin
Scaffold. More preferred are antisense nucleic acid
nol ecul es that are conplenentary to the codi ngstrand
of the gene or to the nMRNA encoding a protein of the
virus. Xl. COWUTER [000185] The present invention also
provi des nethods for predicting an increase in




only and do not Iimt the full scope of the invention
provided herein. It will be appreciated that

nodi fications and variations of the present invention

are enconpassed by the above teachings and within the
purvi ew of the appended clains w thout departing from
H’@a@p ithant 1 iar?d4i8A0 e Bdemiss Qﬁ;p_xevmﬁs umﬁelcwwfehnttampts by others to
EX@ w%lérs a& E% ? | sol ation ted

AEHTYS VERY PEHS ST RSP AS 181%%1“?%8“?15@8?‘8158 wétﬁpwmgnwan ©

t gidd affgat obtanle@hvila VB gﬁitelﬁz%ﬁ* ki th BuseRdy (ﬁ'ﬁﬂd}t@&s or nucleic
Organi sns a) Al gae 10001881The fol |l ow ng ae were
cafifieet agnralopy Becmeddewhiliéy ossmabsyaditiel |thngkm antigens to

L5 SR AR R PR SRISES S

mac&m:eel d room(at 0 to 5 degrees C) in 1l gram
aki uﬁis in neutral buffer, exanpl e 100 cc,
lpho‘é’ﬁﬁé@féﬁ@éﬁ@éﬁla@@nmw %Relml#wst(u%ﬁesrpw&peua and

bYhR& vidust Ol 1&&0&@65‘ H{o‘?t%hfyn v\gth 11395 Q’rllcﬁﬂg?lrFl gure 17. The

centrifuged at 3000 rp e super nat ant
cahd emtafd gombsfaljpe nceslmptmrax)ndnnsaiﬁeplnlah yamdnagad seeh in the

R SR 8 BISEED S L B
SRHMEARMNIEA 09 a8 uiiﬁzd:té}[h ﬁ]alaﬁifé‘?&hd%@x@? oy B&@E?fh@ umfymg
anal ysis, and the remai ndér was fractlonated to ob

t FFéiCp]Ptoftfé‘iQﬁhklM@va@rﬁ dnahvafrie r@lqjuciilméﬂ?@ehibes Weepldlrepimatlon

018 1Th referyred nethod of
cIRAED G kg B S Gla BNk on A EORLRIRS b plgioc orne
f b0 Regntesinicturt hea b@hd riedf (#alChadéria, EAEal and cancer
cellulose (Cellex-D) colum 2.5x11.0 cm which has

bEAnisEs i wahtleﬂ IQThiSErEEE e prvspHneng itkance, the following
o
P BGsSe Bt 1R YEH oIR8 QLG ICE Mshibe Mg 2. note

Othb glipahiRROS “Risasdhsswbuié qb: dsantkd DINA eIRIsTAo;fr oﬁinestrd:debeﬂ or
ter, (0.005 nolar, pH 7); So%? 7%.

Kgﬁé‘é rngogpREgH b S atg gipi pligaticgy, goteihe cqpshey of

SQioﬂBle(kn’s 3cmd ilnzlltlpigk @fno%@ﬂﬂ%%ubtﬁzy@fsgﬂ V&glﬂ(ﬁl 32éh%oche

distil (0. nol ar Sol ut1on
490059”6183 . thfbffﬂpf‘@ﬂ-lﬂm ‘Thek'di“bdlol aeld hkh 2141‘?16 st condcnsed

di.st.i| t S 5 -.101
b et st B YR SEre Y sttt & o ey s
4and) gen&0AsUlivérie & the 84N poXOvinRf thiAHRP ik, Rbssakitith Vifus
2465 of distilled water (1.0 rml ar, pX-i

4.1);
%dLaanbwsfpm pggiERiedglighag 0sspitesiiomddreast CRNCEBRGKY-Yes in

i el%m%? H‘Fdo%)(g(i%é%%ﬁg I\ehgtf ¥ ac?ﬁé !il eogt fH@tlt%ai f{éplﬁ( n i{bi?c:’g[]iue for

Vt@xiotiﬁﬁantlly&arrmagﬁgng(hﬁh@tdlhﬁvﬁoédsnmAuétE‘ailaQMGl‘EﬂoatHéa%ﬂAsﬁh Nipah
Sol i o and reservoir of 300 nl of Solution 1 is
00 et | e Bheseitroviasep awe@%ﬁﬁ teyrapneig pper identical

CRkHOE he& Ao B Sn P u% Ut '
e B e o LB B SR RIS up
ttHengr.ovigh nuit iondieg ofthelv eédo aindst Behtitd]l RrplikinaSobdersimilar
repgv(ed fromthe colum. Solution 2 is then

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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applied to the colum, followed in succession by
Solutions 3, 4, 5, 6 and 7 until all of the protein

whi ch can, be renoved with each Solution is renoved
fromthe colum. The eluates from Solution 7 are

conbi ned, dial yzed agai nst phosphate buffer, the

psegh@ice hoanl@ids tdeicinfluied vitis podde 18 alagd;mmiamtﬂj 8 Replikins

A Pl R i
'p%@{tloggtl £hd319§09h9?§11 ﬁéo&gq{éaﬂﬂnos'%éu&%&s@%@irﬂ%le 3

ut|o exanpl e the al gae Caul er pa
nmd }&gtma 17Lakraenbean lotgelyr cons@vad dpipsr mapy shbstisrigns in amino

CHE AR et Erici b R pPeaifga of Bebh S Gout PEA Cypisions

t 51%%5(5@1'?% RN RPOMR, orRidal A0 AR 5AY @917 Reﬁﬂdlﬂuﬁdqﬂenc% was then
cluates sharp peptide bands in this nol ecul ar wei

r oy d o vetbemm alomst enrchiarastoredripasiestgstugg plokP17- @ﬂgﬁ@m@szom

lut d bands
B RSB e RRT RN e A R LR 1B Mg
WROBIDINB V8 athihy 8difEarRIchp Ostif It@fhedéﬂ 6845 ofing beids Reviahdwg
Repli kin precursors. These Replikin peptide precursors
ﬁ%ﬂ@h@ﬁk@éW@WH$ﬁ%d for amino acid sequence and the
ns .ar

RN 4T ABGSLERRY P Db R R R g e
T:ﬁ}ﬂﬁle atchkarae;ﬁﬁdnf of the i listed 2603 Auded BARS Hxust Ade % k of the

B TARS Fephie i o al R 12l & coiusan 228 of the Goose
Vﬂ:ﬂ ¥in %GR8k 19@@%@1’&&1@%@&@10%1;91@r@onﬁi@a%ddﬂél tR& inflknza 29

rus 000191 ] Usi ng the sane extraction and col um
cdtmmwaicmbﬂlaﬁikyn slspaSARSdhemmlﬁou@e aeurdiiobe ﬁilrfheathrtﬁﬂed (or

vi.rus-.i.nf ect ed cel
Ecﬁs Fof é( (ﬁ f&HB? ggllﬁ)q&‘g SeqUERtsy 1es|;i)§£t?vc )\flolltn%ﬁg gARS 9
tarﬁﬁl@%cme u&&eéﬁwzﬁm 06 44243398 VX Be hdteniighf the
col um chronato r hy separation nmethods as abqve in
eiéplkg Kionigli

a§3AR§rRQIJ|11§§e th srrateiifpmags rase & £0%dp fhgr vayng and
a [ ...k C

oSS oD Bt BBy s SRR PRt st
Madridemiidd (Agl yco 10B) |solated fron1gI|obIastona t unor

f%f@éﬂﬁ@ﬁﬁp@ g AR DR G 1HAER S (e
é;téég & iﬁ)"i’ﬁho%f St &A@ BONE 85 26%); (Wlelﬂ)@,@!) ﬁeﬂ% hr’éﬂd’éma

ursors w yS|ne cont ent % 6. 7%
aﬁdpiﬂqﬁ,%nr whnhcemdmed:whas Hizelrtesexy sbsermqﬂm‘rhtsls917 Goose Rephkm

Lﬁg%ﬂ%o%%é 'Béa%ﬁ%Sﬁlﬂﬁf’g ?‘?{%g‘fgﬁ?fh’be eld&bten_’;sg)a(% gﬁlégatcs that the
YK%M@M fkke Q@Oﬁ}ﬁuﬁé}ﬁsAﬁs Ry, R RU#H#HLA to E%@f‘i‘ﬁ\@a&né’logms to the

an exanpl e of dlagnostlc use epl i ki n

Agllﬂga@mzalmc@lkkmstwmcm&st ApycarRepisithke HY Wa(goqy;@ Repl ngag]d the 1918

a capt re a uantify th

D88 Bahdhrig MR B S B okt seh PG RS pOipololiis o bath the

PEIrBRSESs Ak Rin ARV ihue R’%lpgldlﬁme{a 225k 3n pésmﬁﬁb 17a1®d 2 Ld:nS in “h™)

6,242,578 BI. [000194] As an_exanpl e of the roductlo

ofnceigehe sorppavarus 6w CETRER Viks B@plﬁlaiﬂ (¢-8bd |Hh gositions 1 and 11,
o c j b BRd

1 R ot RETHGHE This o RIpROSER Rl o 2B s

amlbb@.diyls Mphlmas i Boflirterdeepddaksen SAR SsdrosniniHongxXleeny & ch

and Figures 9A and 9B of U.S. 6,242 578 Bl 5 As

a¥FVesch PSRl shuea cpKlgmits aageAtlict PandeRtes %B{ AR FhiSnas

Tgéaen sitfed a?@tn vﬁ L &RvirGs bhay LecdiBE oFRePithdehie linclhaiag!

speC| ic cel contalnsipls Replikin is ‘shown I n

Figure 8 and Exanple 6 of U 6, 242,578 BI.

[ 000196] As an exanpl e of the use of agents to destroy

Repl i ki ns: The use of anti bodies to the 16-ner

Replikin to inhibit or destroy specific cells which

contain this Replikin is shown in Figure 9 of U S
6, 242,578 BI



EXAMPLE 3 [000197] Anal ysi s of sequence data of

i sol ates of influenza virus hemagglutinin protein or
neur am ni dase protein for the presence and
concentration of Replikins is carried out by visua

scanni ng of sequences_ or through use of a conputer

F%‘é?%?ﬁéﬁ%’d@@ And ervelRpp prateing. eCeigrin epigaminegierhevidence also
e B 5 S R AL 0 s,

h@ﬂag@imlzt iwhith anpied)inneuswdadiisiaskony Sigintent Bowebienetiere
by art knomnjpethod such. as by sequenC|nghthe
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Results fromtests on two chickens and two rabbits are
provi ded in Table 4. I ndi vi dudl well results fromthe
test on rabbit D4500 are provided in Table 5. In
conbination with the results reported in Exanple 6, in
a total of six tests of Replikin sequences for

anti body responses in rabbit or chicken, all six
sequences provided a neasurabl e anti body response and
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rabbits. See Example 7.
[000166] A non-limiting embodiment of the invention provides an influenza
vaccine comprising the Replikin Scaffold sequence
KKNSTYPTIKRSYNNTNQEDLLV[S|WGIHH (SEQ ID NO: 1) 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. Ina
preferred embodiment, [S] may be a hydrophobic amino acid. In a still preferred
embodiment, [S] may be a methionine or an isoleucine. In a further preferred
embodiment, the above-embodied sequences are isolated from the HSN1 strain of
influenza.
[000167] In a further non-limiting aspect, an influenza vaccine may comprise a
UTOPE such as KKKKH (SEQ ID NO: 329) or KKKKHKKKKKH (SEQ ID NO:
330). In a further alternative, a vaccine may comprise the addition of an adjuvant
such as the well known keyhole limpet hemocyanin herein denoted -KLH. In yet a
further preferred non-limiting aspect, an influenza vaccine may comprise a Replikin
Scaffold of influenza H5N1 further comprising two UTOPES and an adjuvent
sequence such as KKNSTYPTIKRSYNNTNQEDLLVMWGIHH
KKKKHKKKKKHK-KLH (SEQ ID NO: 331) or
KKENSTYPTIKRSYNNTNQEDLLVIWGIHH KKKKHKKKKKHK-KLH (SEQ ID
NO: 332). An aspect of the present invention may comprise a Replikin Scaffold
sequence previously isolated and shown in Table 1 as one of the Bird Flu Replikins
labelled*2004 H5N1 Vietnam, highly pathogenic™ or “2006 Indonesia, highly
pathogenic.
[600168]  With administration of 100 ug of the peptide of vaccine injected
subcutaneously into rabbits and chickens an antibody response would be expected
from unvaccinated dilutions of fess than 1:50 to reach a peak in the third to fourth
week after vaccination of from a dilution of 1:120,000 to greater than 1:240,000.
[000169]  Synthetic Replikin vaccines, based on Replikins such as the glioma
Replikin (SEQ ID NO: 321) “kagvaflhkk” or the hepatitis C Replikin (SEQ ID NO:
333) “hyppkpgcivpak”, or HIV Replikins such as (SEQ ID NO: 334) “kefnegkegh™
or {SEQ ID NO: 335) “kvylawvpahk™ or preferably, an influenza vaccine based on
conserved and/or emerging or re-emerging Replikin(s) over a given time period may
be used to augment antibody concentration in order to lyse the respective virus
infected cells and release virus extracellularly where chemical treatment can then be
effective.
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mgell(i%g'?\g %nrcri%!:e antibodies that will recognize and attach to the Replikin fragment
and thereby cause destruction of the cell. Even though the larger protein sequence
may be known in the art as having a "replication associated function," vaccines
using the larger protein often have failed or proven ineffective.
[000171]  Although the present inventors do not wish to be held to a single
theory, the studies herein suggest that the prior art vaccines are ineffective, that is
fail to produce an adequate immune response in the form of antibodies and/or
cellular immunity, and are not protective, because they are based on the use of the
larger protein sequence. The larger protein sequence invariably has one or more
epitopes (independent antigenic sequences that can induce specific antibody
formation); Replikin structures usually comprise one of these potential epitopes.
The presence of other epitopes within the larger protein may interfere with adequate
formation of antibodies to the Replikin, by "flooding" the immune system with
irrelevant antigenic stimuli that may preempt the Replikin antigens, See, e.g.,
Webster, R.G., J. Immunol., 97(2):177-183 (1966); and Webster et al., J. Infect.
Dis., 134:48-58, 1976; Klenerman et al, Nature 394:421-422 (1998) for a discussion
of this well-known phenomenon of antigenic primacy whereby the first peptide
epitope presented and recognized by the immune system subsequently prevails and
antibodies are made to it even though other peptide epitopes are presented at the
same time. This is another reason that, in a vaccine formulation, it is important to
present the constant Replikin peptide to the immune system first, before presenting
other epitopes from the organism so that the Replikin is not pre-empted but lodged
in immunological memory.
Quantitative Measurement Early Response(s) to Replikin 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.
Adjuvants
{000173]  Various adjuvants may be used to enhance the immunological response,

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

incomplete), mineral gels, such as aluminum hydroxide, surface active substances
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such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, key
limpet hemocyanin, dintrophenol, and potentially useful human adjuvants such as
BCG and Corynebacterium parvum. In addition to the use of synthetic UTOPEs as
vaccines in themselves, UTOPEs can be used as adjuvants to other Replikin
vaccines and to non-Replikin vaccines.

UTOPES
[000174] It has been demonstrated that high % k Replikins generate the highest
antibody responses when administered to rabbits. These synthetic peptides,
designed by the inventors, are designated as Universal synthetic epitopes, or
“UTOPE's", and the vaccines based upon these UTOPEs, are designated
“UVAX"s. UVAXs, deduced synthetic vaccines, may be used as sole vaccines or as
adjuvants when administered with more specific Replikin vaccines or other

vaccines. The following are examples of deduced UTOPEs and UVAXs:

DEVISED SYNTHETIC REPLIKIN SEQ ID NO:
(UTOPE OR UVAX)

KKKKHK 336
KKKHKK 337
KKHKKK 338
KHKKKK 339
KKKKKKH 340
KKKKKHK 341
KKKKHKK 342
KKKHKKK 343
KIKHKKKK 344
KHKKKKK 345
HKKKKKK 346

[000175]  Recognin and/or Replikin peptides may be administered to a subject to
induce the immune systern of the subject to produce anti-Replikin antibodies.
Generally, a 0.5 to about 2 mg dosage, preferably a 1 mg dosage of each peptide is
administered to the subject to induce an immune response. Subsequent dosages may
be administered if desired.

Identification of Substitutions Provides Early Development of Vaccine
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[000176] Previous egg and cell-based methods for production of influenza virus
vaccines contain thousands of unwanted proteins which may produce undesirable
side effects, take 6 to 9 months or more to make, and more time to test.
FluForecast® now permits advance strain-specific warning of 1 to 3 years that an
epidemic or pandemic is on its way, and the discovery of the key Replikin and the
substituted amino acid “S$” permits more accurate, potentially safer, synthetic
vaccines to be prepared promptly, within a few days, for testing.

[000177] Identifying the S-substitution in the Goose Replikin in HSN1 provides
the skilled artisan with a target for the development of a vaccine against a future
human pandemic resulting from an S-substitution in HSN1. A vaccine may
comprise any portion of the sequence
KKNSTYPTIKRSYNNTNQEDLLV[S]WGIHH (SEQ ID NO: 1) where the S-
substitution at position 24 (five residues from the terminal histidine) may represent
any amino acid substitution. In a preferred embodiment the S-substitution
represents an amino acid other than leucine. In a more preferred embodiment, the S-
substitution represents any a hydrophobic amino acid other than leucine. In a still
more preferred embodiment, the Substitution represents methionine or isoleucine.
One non-limiting vaccine embodiment comprises from 7 to 29 amino acids of the
sequence KKNSTYPTIKRSYNNTNQEDLLV{S]WGIHH (SEQ ID NO: 1). In
another non-limiting embodiment, the vaccine comprises from 7 to 29 amino acids
of the sequence KKNSTYPTIKRSYNNTNQEDLLVLWGIHH (SEQ ID NO: 327).
The vaccine may also alternatively comprise an adjuvant such as key limpet
hemocyanin or any other adjuvant and/or a UTOPE such as KKKKHK (SEQ ID
NO: 336) or any other UTOPE. In another non-limiting embodiment, an antibody to
an a 7 to 29 amino acid antigenic subsequence of the sequence
KENSTYPTIKRSYNNTNQEDLLVLWGIHH (SEQ ID NO: 327) 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.

[000178]  An antibody to all or any portion of the sequence
KKNSTYPTIKRSYNNTNQEDLLV[S]WGIHH may be developed by one of skill
in the art. An antibody particularly directed at an epitope including position 24 may
likewise be developed by one of skill in the art. In a preferred embodiment the S-

substitution represents an amino acid other than leucine. In a more preferred
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embodiment, the S-substitution represents any hydrophobic amino acid other than
leucine. In a still more preferred embodiment, the S-substitution represents
methionine or isoleucine. An antibody to all or any portion of the sequence
including, for example, the sequence KKNSTYPTIKRSYNNTNQEDLLV(M/I)
may be developed by one of skill in the art.

[000179]  Antibodies to a Goose Replikin sequence having an S substitution may
be used for treatment of infection from HSN1 with antibodies to the sequence or to
diagnose virulent infections of HSN1 in birds, animals or humans.

[600180]  All Replikin sequences that have to date been tested to date have
demonstrated immunogenic properties. Injection of the 16-mer Replikin from
malignin into rabbits produced specific antibody to the 16-mer Replikin. Example 6
and Figures 9A and 9B of U.S. 6,242,578 B1. SARS Replikins found in
nucleocapsid, spike, and envelope proteins of the SARS coronavirus were
synthesized and tested on rabbits. An immune response was quantified. See
Example 6. A 41 amino acid Replikin sequence
KKNSTYPTIKRSYNNTNQEDLLVLWGIHHKKKKHKKKKKHK-KLH (SEQ ID
NO: 348) designated Vaccine V120304U2 was designed by the inventors from the
29 amino acid Replikin Scaffold of H5N1 “Bird Flu” Influenza Replikins labeled
“2004 H5N1 Vietnam, highly pathogenic™ in Table 1 with the addition of two
UTOPE units (KKKKHK) (SEQ 1D NO: 336) on the C-terminal end of the H5N1
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
V12030402 was injected subcuianeously 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

may develop an antibody to each of the Replikin sequences and Replikin Scaffold
Sequences discussed herein.

Replikin Nucleotide Sequences

[000181] Replikin DNA or RNA may have a number of uses for the diagnosis of
diseases resulting from infection with a virus, bacterium or other Replikin encoding

agent. For example, Replikin nucleotide sequences may be used in hybridization
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assays of biopsied tissue or blood, e.g., Southern or Northern analysis, including in
situ hybridization assays, to diagnose the presence of a particular organism in a
tissue sample or an environmental sample, for example. The present invention also
contemplates kits containing antibodies specific for particular Replikins that are
present in a particular pathogen of interest, or containing nucleic acid molecules
(sense or antisense) that hybridize specifically to a particular Replikin, and
optionally, various buffers and/or reagents needed for diagnosis.

[000182]  Also within the scope of the invention are oligoribonucleotide
sequences that include antisense RNA and DNA molecules and ribozymes that
function to inhibit the translation of Replikin- or recognin-containing mRNA. Both
antisense RNA and DNA molecules and ribozymes may be prepared by any method
known in the art. The antisense molecules can be incorporated into a wide variety of
vectors for delivery to a subject. The skilled practitioner can readily determine the
best route of delivery, although generally i.v. or i.m. delivery is routine. The dosage
amount is also readily ascertainable.

[000183]  Particularly preferred antisense nucleic acid molecules are those that
are complementary to a Replikin sequence contained in a mRNA encoding, for
example, an influenza virus polypeptide, wherein the Replikin sequence comprises
from 7 to about 50 amino acids including (1) at least one lysine residue located six
to ten residues from a second lysine residue; (2) at least one histidine residue; and
(3} at least 6% lysine residues. More preferred are antisense nucleic acid molecules
that are complementary to a Replikin present in the coding strand of the gene or to
the mRNA encoding the influenza virus hemagglutinin protein, wherein the
antisense nucleic acid molecule is complementary to a nucleotide sequence encoding
a Replikin that has been demonstrated to be conserved over a period of six months to
one or more years and/or which are present in a strain of influenza virus shown to
have an increase in concentration of Replikins relative to Replikin concentration in
other influenza virus strains, The increase in Replikin concentration preferably
occurs over a pertod of at least six months, preferably about one year, most
preferably about two or three years or more.

[000184]  Similarly, antisense nucleic acid molecules that are complementary to
mRNA those that are complementary to a mRNA encoding Replikins comprising a

Replikin sequence of from 7 to about 50 amino acids including (1) at least one lysine
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residue located six to ten residues from a second lysine residue; (2) at least one
histidine residue; and (3) at least 6% lysine residues. Also preferred are nucleic acid
molecules that are complementary to mRNA encoding a Replikin Scaffold. More
preferred arc antisense nucleic acid molecules that are complementary to the
codingstrand of the gene or to the mRNA encoding a protein of the virus.

XL COMPUTER

[000185]  The present invention also provides methods for predicting an increase
in virulence in an emerging strain of influenza virus using a computer. Data banks
comprising nucleotide and/or amino acid sequences can also be scanned by
computer for the presence of influenza strains containing Replikins and Replikin
Scaffold peptides meeting the requirements for predicting an emerging strain of
influenza virus will have increased virulence.

[000186]  Figure 2 is a block diagram of a computer available for use with the
foregoing embodiments of the present invention. The computer may include a
processor, an input/output device and a memory storing executable program
instructions representing the virulence predicting methods of the foregoing
embodiments. The memory may include a static memory, volatile memory and/or a
nonvolatile memory. The static memory conventionally may be a read only memory
("ROM™ provided on a magnetic, or an electrical or optical storage medium. The
volatile memory conventionally may be a random access memory ("RAM") and may
be integrated as a cache within the processor or provided externally from the
processor as a separate 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
encompassed by the above teachings and within the purview of the appended claims
without departing from the spirit and intended scope of the invention.

EXAMPLE 1

Process for Extraction, Isolation and Identification of Replikins and the Use of
Replikins to Target, Label or Destroy Replikin-Containing Organisms
a) Algae
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{000188] The following algae were collected from Bermuda water sites and
either extracted on the same day or frozen at -20 degrees C and extracted the next
day. The algae were homogenized in a cold room (at 0 to 5 degrees C) in 1 gram
aliquots in neutral buffer, for example 100 cc. of 0.005M phosphate buffer solution,
pH 7 (“phosphate buffer™) for 15 minutes in a Waring blender, centrifuged at 3000
rpm, and the supernatant concentrated by perevaporation and dialyzed against
phosphate buffer in the cold to produce a volume of approximately 15 ml. The
volume of this extract solution was noted and an aliquot taken for protein analysis,
and the remainder was fractionated to obtain the protein fraction having a pK range
between 1 and 4.
[000189]  The preferred method of fractionation is chromatography as follows:
The extract solution is fractionated in the cold room (4° C) on a DEAE cellulose
(Cellex-D) column 2.5x11.0 cm, which has been equilibrated with 0.005M
phosphate buffer. Stepwise eluting solvent changes are made with the following
solutions:
Solution 1- 4.04 g. NaH2P04 and 0.5g NaH2P04 are dissolved in 15 liters of
distilled water (0.005 molar, pH 7);
Solution 2 - 8.57 g. NaH2P04 is dissolved in 2,480 ml. of distilled water;
Solution 3 - 17.1 g. of NaH2P04 is dissolved in 2480 ml of distilled water
(0.05 molar, pH 4.7);
Solution 4 - 59.65 g. of NaH2P04 is dissolved in 2470 ml distilled water
(0.175 molary),
Solution 5 - 101.6 g. of NaH2P04 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-i 4.1),
Solution 7 - 283.63 g. of 80% phosphoric acid (H3P04) is made up in 2460
ml of distilled water (1.0 molar, pH 1.0).
[000190] The extract solution, in 6 to 10 ml volume, is passed onto the column
and overlaid with Solution I, and a reservoir of 300 m! of Solution 1 is attached and
allowed to drip by gravity onto the column. Three ml aliquots of eluant are
collected and analyzed for protein content at OD 280 until all of the protein to be

removed with Solution 1 has been removed from the column. Solution 2 is then
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applied to the column, followed in succession by Solutions 3, 4, 5, 6 and 7 until all
of the protein which can, be removed with each Solution is removed from the
column. The eluates from Solution 7 are combined, dialyzed against phosphate
buffer, the protein content determined of both dialysand and dialyzate, and both
analyzed by gel electrophoresis. One or two bands of peptide or protein of
molecular weight between 3,000 and 25,000 Daltons are obtained in Solution 7. For
example the algae Caulerpa mexicana, Laurencia obtura, Cladophexa prolifera,
Sargassum natans, Caulerpa verticillata, Halimeda tuna, and Penicillos capitatus,
after extraction and treatment as above, all demonstrated in Solution 7 eluates sharp
peptide bands in this molecular weight region with no contaminants. These Solution
7 proteins or their eluted bands are hydrolyzed, and the amino acid composition
determined. The peptides so obtained, which have a lysine composition of 6% or
greater are Replikin precursors. These Replikin peptide precursors are then
determined for amino acid sequence and the Replikins are determined by hydrolysis
and mass spectrometry as detailed in U.S. Patent 6,242,578 B1. Those that fulfill
the criteria defined by the * 3-point-recognition”™ method are identified as Replikins.
This procedure can also be applied to obtain yeast, bacterial and any plant Replikins.
b) Virus

[000191]  Using the same extraction and column chromatography separation
methods as above in a) for algae, Replikins 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 10B) isolated from glioblastoma tumor cells in tissue
culture, MCF7 mammary carcinoma cells in tissue culture, and P3J Lymphoma cells
in tissue culture each treated as above in a) yielded Replikin precursors with lysine
content of 9.1%, 6.7%, 6.7%, and 6.5% respectively. Hydrolysis and mass
spectrometry of Aglyco OB as described in Example 10 U.S. 6,242,578 B1
produced the amino acid sequence, ykagvaflhkkndiide the 16-mer Replikin.
EXAMPLE 2:
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[000193]  As an example of diagnostic use of Replikins: Aglyco 10B or the 16-
mer Replikin may be used as antigen to capture and quantify the amount of its
corresponding antibody present in serum for diagnostic purposes are as shown in
Figures 2, 3, 4 and 7 of U.S. 6,242,578 B1.

[000194]  As an example of the production of agents to attach to Replikins for
labeling, nutritional or destructive purposes: Injection of the 16-mer Replikin into
rabbits to produce the specific antibody to the 16-mer Replikin is shown in Example
6 and Figures 9A and 9B of U.S. 6,242,578 B1.

[000195]  As an example of the use of agents to label Replikins: The use of
antibodies to the 16-mer Replikin to label specific cells which contain this Replikin
1s shown in Figure 8 and Example 6 of U.S. 6,242,578 B1.

[000196]  As an example of the use of agents to destroy Replikins: The use of
antibodies to the 16-mer Replikin to inhibit or destroy specific cells which contain
this Replikin is shown in Figure 9 of U.S. 6,242,578 B1.

EXAMPLE 3

[000197]  Analysis of sequence data of isolates of influenza virus hemagglutinin
protein or neuraminidase protein for the presence and concentration of Replikins is
carried out by visual scanning of sequences or through use of a computer program
based on the 3-point recognition system described herein. Isolates of influenza virus
are obtained and the amino acid sequence of the influenza hemagglutinin and/or
neuraminidase protein is obtained by any art known method, such as by sequencing
the hemagglutinin or neuraminidase gene and deriving the protein sequence
therefrom. Sequences are scanned for the presence of new Replikins, conservation
of Replikins over time and concentration of Replikins in each isolate. Comparison
of the Replikin sequences and concentrations to the amino acid sequences obtained
from isolates at an earlier time, such as about six months to about three years earlier,
provides data that are used to predict the emergence of strains that are most likely to
be the cause of influenza in upcoming flu seasons, and that form the basis for
seasonal influenza peptide vaccines or nucleic acid based vaccines. Observation of
an increase in concentration, particularly a stepwise increase in concentration of
Replikins in a given strain of influenza virus for a period of about six months to
about three years or more is a predictor of emergence of the strain as a likely cause

of influenza epidemic or pandemic in the future.
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[0060198]  Peptide vaccines or nucleic acid-based vaccines based on the Replikins
observed in the emerging strain are generated. An emerging strain is identified as
the strain of influenza virus having the highest increase in concentration of Replikin
sequences within the hemagglutinin and/or neuraminidase sequence during the time
period. Preferably, the peptide or nucleic acid vaccine is based on or includes any
Replikin sequences that are observed to be conserved in the emerging strain.
Conserved Replikins are preferably those Replikin sequences that are present in the
hemagglutinin or neuraminidase protein sequence for about two years and preferably
longer. The vaccines may include any combination of Replikin sequences identified
in the emerging strain.

[000199]  For vaccine production, the Replikin peptide or peptides identified as
useful for an effective vaccine are synthesized by any method, including chemical
synthesis and molecular biology techniques, including cloning, expression in a host
cell and purification therefrom. The peptides are preferably admixed with a
pharmaceutically acceptable carrier in an amount determined to induce a therapeutic
antibody reaction thereto. Generally, the dosage is about 0.1 mg to about 10 mg.
[000200]  The influenza vaccine is preferably administered to a patient in need
thereof prior to the onset of "flu season.” Influenza flu season generally occurs in
late October and lasts through late April. However, the vaccine may be
administered at any time during the year. Preferably, the influenza vaccine is
administered once yearly, and is based on Replikin sequences observed to be
present, and preferably conserved in the emerging strain of influenza virus. Another
preferred Replikin for inclusion in an influenza vaccine is a Replikin demonstrated
to have re-emerged in a strain of influenza after an absence of one or more years.
EXAMPLE 4

[000201]  Analysis of sequence data of isolates of coronavirus nucleocapsid, or
spike, or envelope, or other protein for the presence and concentration of Replikins
is carried out by visual scanning of sequences or through use of a computer program
based on the 3-point recognition method described herein.

EXAMPLE 5

[000202]  Analysis of sequence data of isolates of Plasmodium falciparum

antigens for the presence and concentration of Replikins 1s carried out by visual
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UTOPE units (KKKKHK) (SEQ ID NO: 336) on the C-terminal end of the H5N1

scaffold and an additional adjuvant

(keyhole limpet hemocyanin (denoted -KILH)) covalently linked on the C-terminal
end of the two UTOPE units. 100 ug of Vaccine V120304U2 was injected
subcutancously 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
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Xlis Nor G X2is Nor S; X3is Aor T, X4 is Ror
Ki X6is Sor T; X6 is any amno acid residue; X7 is
any amino acid residue; X3 is isoleucine, glycine,

al ani ne, valine, proline, phenylal anine, tryptophan,
serine, threonine, tyrosine, cysteine, asparagine or
glutamne; and X9 is Hor Jaldedi m 8. The Replikin
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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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X7 is Q Caim112.The replikin peptide of claim?7,
wherein X8 is isoleucine, glycine, alanine, valine,
proline, phenylal anine or tryptophan. C aim 13. The
Replikin peptide of claim12, wherein X8 is
i sol eucine. Claim14. The Replikin peptide of claim?7.
WO00Z04) XAn Bolated Chinemzd birddyeepRep hiayibe cpapddrcea Bleplikin
claim7, wherein. X1 is N. X2 is.S;, X3is T. Xit is.R
abH1RE! peptide tichejshiates! peridpstrapiiseart pyo pray 49 é@ll}?@ﬁﬁ&é’d
CRMRE! Siigisah antigenic subsequence of the isolated
g@%kﬁ?ﬂggpti de of claim7 wherein said antigenic

subseqU@ncea tesmihat bysi2@ aadroptiomtly d lyssé Buesdiaklytadgacent to the
anj no. aﬂﬁg. sequence of the Replikin peptide of claim

7. leIRNA P9 A vacci ne conprising the substantially

i sol ated Repldinal pieRdihé &ndPd histidine immediately adjacent to the

terminal histidine,
3 a lysine within about 6 to about 10 amino acids from another lysine;
and

4) at least 6% lysines.

[000207] Isolated sequences containing a Replikin Scaffold sequence are scanned
for shared and substituted sequences with other members of the Replikin Scaffold
series and compared by level of epidemiological virulence. Epidemiological
virulence may be determined by extent of outbreak and/or by percent host mortality
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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claim7. Claim18. A vacci ne conprising the
substantially isolated peptide of claim16. Caim

19. An antibody to the substantially isolated Replikin
peptide of claim7. Claim 20. An antibody to the
substantially isolated peptide of claim 16.

CLAIMS

We claim;

Claim 1.

A substantially isclated Replikin peptide from a first strain of

influenza virus consisting of 16 to 30 amino acids and further comprising

(1)
(2)

(3)
(4)

a terminal lysine and optionally a lvsine immediately adjacent to the
terminal lysine;

a terminal histidine and a histidine immediately adjacent to the
terminal histidine;

a lysine 6 to 10 amino acids from another lysine; and

at least 6% lysines

wherein the isolated Replikin peptide of the first strain of influenza virus contains an
amino acid substitution as compared to a Replikin sequence of a second strain of
influenza virus wherein the amino acid substitution is not the substitution of a
histidine and wherein the Replikin sequence of the second strain of influenza virus
consists of 16 to 30 amino acids and comprises

(1)
)

3)
(4)

a terminal lysine and optionally a lysine immediately adjacent {o the
terminal lysine;

a terminal histidine and a histidine immediately adjacent {o the
terminal histidine;

a lysine 6 to 10 amino acids from another lysine: and

at least 6% lysines, and

wherein a third strain of influenza virus contains a Replikin sequence consisting of
16 to 30 amino acids comprising

(1)
(2)

(3)
(4)

a terminal lysine and optionally a lysine immediately adjacent to the
terminal lysine;

a terminat histidine and a histidine immediately adjacent to the
terminal histidine;

a lysine 6 to 10 amino acids from another lysine; and

at least 6% lysines; and

wherein the substitution present in the Replikin sequence of the first strain of
influenza virus is additionally present in the Replikin sequence of the third strain of
influenza virus and the presence of the substitution in the third strain of influenza

68



virus is correlated with an increase in replication, virulence or host mortality as
compared to the second strain of influenza virus and,

wherein the substituted amino acid residue:

(1) s located five amino acid residues from the terminal histidine of the
Replikin peptide of the first strain of influenza virus;

(2) is any amino acid residue other than leucine;

(3) is any hydrophobic amino acid; and

(4)  is methionine or isoleucine; and

further comprises the sequence KKNSTYPTIKRSYNNTNQEDLLVIX]WGIHH (SEQ
ID NO: 1) wherein the residue [X] is any amino acid other than leucine.

Claim 2. The isolated Replikin peptide of claim 1 wherein the residue [X] is
selected from the group consisting of methionine, isoleucine, tryptophan,
phenylalanine, alanine, glycine, proline and valine.

Claim 3. The isolated Replikin peptide of claim 2 wherein the residue [X] is
methionine or isoleucine.

Claim 4. A vaccine comprising the sequence
KKNSTYPTIKRSYNNTNQEDLLVIX]WGIHH (SEQ ID NO: 1) wherein the
residue [X] is any amino acid other than methionine or leucine.

Claim 5. The vaccine of claim 4 wherein the residue [X] is any hydrophobic
amino acid other than methionine or leucine.

Claim 6. The vaccine of claim 5 wherein the residue [X] is isoleucine.

Claim 7. A substantially isolated Replikin peptide comprising the amino acid
sequence KKX1XaXsYPTIKX XsXsNNTNX;EDLLVXsWGIXgH (SEQ 1D NO: 349),
wherein

Xi1isNorG;

XoisNorS;

XzisAorT,;

XsisRorK;

XsisSorT;

X is any amino acid residue;
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X7 is any amino acid residue;

Xgis isoleucine, glycine, alanine, valine, proline, phenylalanine,
tryptophan, serine, threonine, tyrosine, cysteine, asparagine or
glutamine; and

Xgis HorQ.

Claim 8. The Replikin peptide of claim 7 wherein
XeisY

Ciaim 9. The Replikin peptide of claim 7 wherein
X7is Q, I, M, VorH.

Claim 10.  The Replikin peptide of claim 7 wherein
X7is Qor H.

Claim 11.  The Replikin peptide of claim 10 wherein
X7 is Q.

Claim 12.  The replikin peptide of claim 7, wherein
Xs is isoleucine, glycine, alanine, valine, proline, phenylalanine or
tryptophan.

Claim 13.  The Replikin peptide of claim 12, wherein
Xz is isoleucine.

Claim 14.  The Replikin peptide of claim 7. wherein
Xg is H.

Claim 15.  The Replikin peptide of claim 7, wherein

Xq1is N;
X2is S,
X3is T;
Xsis R;and
Xsis S.

Claim 16. A substantially isolated peptide comprising an antigenic subseqguence

of the isolated Replikin peptide of claim 7 wherein said antigenic subsequence is 7 to
29 amino acid residues of the amino acid sequence of the Replikin peptide of claim 7.
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Claim 17.

claim 7.

Cilaim 18.

Claim 19.

Claim 20.

A vaccine comprising the substantially isolated Replikin peptide of

A vaccine comprising the substantially isolated peptide of claim 16.
An antibody to the substantially isolated Replikin peptide of claim 7.

An antibody to the substantially isolated peptide of claim 16.
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