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BACKGROUND OF THE INVENTION

20 Influenza is an acute respiratory illness of global importance. Despite
international attempts to control influenza virus outbreaks through vaccination influenza
infections remain an important cause of morbidity and mortality. Worldwide influenza
pandemics have occurred at irregular and previously unpredictable intervals throughout
history and it is expected that they will continue to occur in the future. The impact of

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

Influenza vaccines remain the most effective defense against influenza virus,

but because of the ability of the virus to mutate and the availability of non—humaﬁ host
reservoirs it is expected that influenza will remain an emergent or re-emergent
infection. Global influenza surveillance indicates that influenza viruses may vary

30 within a country and between countries and continents during an influenza season.
Virologic surveillance is of importance in monitoring antigenic shift and drift. Disease
surveillance is also important in assessing the impact of epidemics. Both types of

information have provided the basis of vaccine composition and the correct use of
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SUMMARY OF THE INVENTION
In one aspect of the invention there are provided isolated influenza virus
25 peptides containing a Replikin sequence. The influenza virus peptides comprise
from 7 to about 50 amino acids including (1) at least one lysine residue located six to
ten amino acid residues from a second lysine residue; (2) at least one histidine residue;
and (3) at least 6% lysine residues.
In another aspect of the invention there is provided a process for stimulating the
30 immune system of a subject to produce antibodies that bind specifically to an influenza
virus Replikin sequence, said process comprising administering to the subject an
effective amount of a dosage of a composition comprising at least one influenza virus
replikin peptide. In a preferred embodiment the composition comprises at least one

peptide that is present in an emerging strain of influenza virus.



nore of isolated influenza virus peptides having from?7 to about 50 am no
acids conprising 1) at |least one lysine residue |ocated six to ten

resi dues woonssosecond | ysine 15 residue; (2) at | east omRETHhiIS83/08¥phe
residue; and (3) at |least 6%l ysine residues, and a pharmaceutically
acceptabl e carrier. In another aspect. of the_invention there is provided an
ant Psense nucl eieaupgent %P%@Hlaigoéﬁ?ﬁﬂ@r?é‘ﬁg‘é@? that laﬂ‘?ﬁl?ﬁclﬁ?éﬁi@ 3 r us

henmaggl uti nj !1 ki ReJTRNA . i f ki m havi ng
from7 to g%@l&?fag am Ao aé?%saﬁggﬂglgﬁlbgﬁ%g&eﬁgbggfc easltS%gne S1 ne
resi due | ogadreltyihantifodinhitepediieiy bindmoanfegen dirbyReplkinsr ésbakde; (2) at

| east one histidine residue; and (3) at ] east 6%/l ysine residues., In yet
anot her aspafodinent gé theriyentipy fhere geg rroyided cQUPRREiPNs CARPHSES a1 afliogli| at i ng

t he i mmune em. of ' s r ' [ I 0f Vi rus
conpri sing %@%@D@lﬁi %1 gtesi)?%gg%l& béﬁtgcﬁﬁ@@%g%g%%ﬁﬁggﬁ (;? bﬁ%&%ﬁg&? nfl uenza
vings Repl idstéptagptirgier. having from7 to about 50 ami no acids conprising
(1) at least one lysine residue |ocated six to ten am no acid residues
from a second | yBiemseseatingedion(alsp previfesdberapeidic dempopitipRecqagisthgeone id ( 3)
at least 6%l ysine . residues. |In another aspect .. there J rovi.ded a net hod
of sel ecti ﬁﬁo%r?f?sﬁ}qtffg'ﬁﬁgeVPms pggldgse W%gﬁa?%? tlo @?ﬁﬁo}dﬁﬂﬁ R i nfluenza
Vi rus vaccid@gjpgi@ﬁgri sing (1) obtaining at | east one isolate of each strain

of a plurality of strains of influenza virus, (2) analyzing the

hemaggl ut i ni n ani)rableasti ehedysincanssiduniocathdsiato kaassidegsdian elseqond lysfneeach
strain of the plurality of strains.of in enza virus.for .the presence and
351 8oncent 1ERAGH (oret et e T i enitiss =R () B csh GBieResii80) 03050 &
(3) conparifng atdharkRRaaIY atdphbRf caigR! | ki n sequences in the hemaggl utinin
am no acid sequence of the at | east one isolate of each strain of the
plurality of st rlaiansthepfspeetfdfleninsentiondisere & nrheidedar antiserseinudleisfaciepl i ki n

sequences observed in the henn utini.n am no aci.d_seguen f each of the
strains at Bt %%?mglﬁ’éle 31 fon “r?BzaY]’é‘Pﬁ’SH’ag%hlﬁ‘f“B\%englfl ncentration

of Repliki %&é.%e,%aid Repfkih WRN A §EquRREd &%fg fih o 184bdf Joemsho Aag earlier
time perio elng wthih about six nonths to about three years prior to
step (1), (etmprdmgtifying the strain of influenza virus having the highest
i ncrease in

(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.
In yet another aspect of the invention, there is provided a method of stimulating
the immune system of a subject to produce antibodies to influenza virus comprising
25 administering an effective amount of at least one influenza virus Replikin peptide
having from 7 to about 50 amino acids comprising (1) at least one lysine residue
located six to ten amino acid residues from a second lysine residue; (2) at least one
histidine residue; and (3) at least 6% lysine residues.
In another aspect, there is provided a method of selecting an influenza virus
30 peptide for inclusion in an influenza virus vaccine comprising
(1) obtaining at least one isolate of each strain of a plurality of strains of
influenza virus,
(2) analyzing the hemagglutinin amino acid sequence of the at least one isolate
of each strain of the plurality of strains of influenza virus for the presence and

35 concentration of Replikin sequences,
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25 with a pharmaceutically acceptable carrier and/or adjuvant.

In another aspect, the invention is directed to a method of identifying an
emerging strain of influenza virus for diagnostic or therapeutic purposes comprising

(1) obtaining at least one isolate of each strain of a plurality of strains of
influenza virus,

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

(3) comparing the concentration of Replikin sequences in the hemagglutinin

amino acid sequence of the at least one isolate of each strain of the plurality of strains

35 of influenza virus to the concentration of Replikin sequences observed in the
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Plasmodium falciparum Replikin. The present invention also provides methods for

treating or preventing malaria comprising administering to a patient an effective
amount of a vaccine comprising at least one isolated Plasmodium falciparum Replikin.

25 Also provided by the present invention are antibodies, antibody cocktails and
compositions that comprise antibodies ;chat specifically bind to a Replikin or Replikins
present in a malaria antigen of Plasmodium falciparum.

As used herein, the term “peptide” refers to a compound of two or more amino
acids in which the carboxyl group of one is united with an amino group of another,

30 forming a peptide bond. The term peptide is also used to denote the amino acid
sequence encoding such a compound. Thus, a peptide sequence may be a subsequence
of a larger polypeptide sequence. As used herein, a Replikin peptide is a peptide having
7 to about 50 amino acids comprising (1) at least one lysine residue located six to ten
amino acid residues from a second lysine residue; (2) at least one histidine residue; and

35 (3) at least 6% lysine residues. Similarly, a replikin sequence is the amino acid
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observed i n hemdtigiratliish haggraph deniesmeahafreauearnef ogqpnencerf repkins s wel | as
an_energing strain defined by its constituent Replikins, designated
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light illustrating the presence of two leukemic cells. Figure 4C is a photograph of a

dense layer of glioma cells in the presence of antimalignin antibody. Figure 4D and
Figure 4E are photographs of the layer of cells in Figure 4C taken at 30 and 45 minutes

25 following addition of antimalignin antibody.

Figure 4F is a bar graph showing the inhibition of growth of small cell lung
carcinoma cells in vitro by antimalignin antibody.

Figure 5 is a plot of the amount of antimalignin antibody present in the serum of
patients with benign or malignant breast disease pre-and post surgery.

30 Figure 6 is a box diagram depicting an embodiment of the invention wherein a
computer is used to carry out the 3-point-recognition method of identifying replikin
sequences.

Figure 7 is a graph showing the concentration of Replikins observed in
hemagglutinin of influenza B and influenza A strain, HIN1, on a year by year basis

35 from 1918 through 2001.



in a brain cancer protein, malignin, which was denonstrated to be enriched
ten-fold during rapid anaerobic replication of glioblastoma nultifornme
(gliom) wel®s306-i gure 20 2) Malignin is a 10KDa porti onprafi/ttsh®o®s®© KDa
gl ycoprotein | OB, which was isolated in vivo and in vitro from menbranes

of glioblastoma tiforme (gl] ells. drol ysis and nass
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Aut o- M cro-waved cro- NO. hydrolysis hydrolysis of 5 waved ofmalignin
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cellulose 1 1. 21 21 445. 28
(y) kagva(f) ggranfg n;ﬁ% %‘%@5@%‘& ng_w %miy Jr@% é@‘l? IGR‘/’QE? alf’k
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29 6-12 857fosdnflugnes wrd(etj:)ctlen and influenza vaccine development. Identification of this
15 new family of peptides also provides for the detection of malaria and provides new
targets for malaria vaccine development.
The first Replikin sequence to be identified was the cancer cell Replikin found
in a brain cancer protein, malignin, which was demonstrated to be enriched ten-fold
during rapid anaerobic replication of glioblastoma multiforme (glioma) cells. (Figure
20 2) Malignin is a 10KDa portion of the 250 KDa glycoprotein 10B, which was isolated
in vivo and in vitro from membranes of glioblastoma multiforme (glioma) cells.
Hydrolysis and mass spectroscopy of malignin revealed al6-mer peptide sequence,
ykagvaflhkkndide (SEQ ID NO.:4), which is referred to herein as the glioma Replikin
and which includes the shorter peptide, kagvaflhikk (SEQ ID NO.: 1), both of which
25 apparently are absent in the normal human genome.

Table 1 illustrates how the sequence of the glioma Replikin, the 16-mer peptide
sequence, ykagvaflhkkndide (SEQ ID NO.: 4) was determined.
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27 | 610 615.36 | (vaflhk(k) +

28 | 612 857.50 | (v)aflhkkn(d) +
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30 |78 27917 | (2)A(h) +

31 10-16 861.43 | (w)kkndide() +

32 | 1114 489.27 | (®kadi(d) +
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5 When the 16-mer glioma Replikin was synthesized and injected as a synthetic

vaccine into rabbits, abundant antimalignin antibody was produced. (Bogoch et al., Cancer
Detection and Prevention, 26(Supp. 1): 402 (2002). The concentration of antimalignin
antibody in serum in vivo has been shown to relate quantitatively to the survival of cancer
patients. (Bogoch et al., Protides of Biological Fluids, 31:739-747 (1984). In vitro
10 antimalignin antibodies have been shown to be cytotoxic to cancer cells at a concentration
of picograms (femtomolar) per cancer cell. (Bogoch et al., Cancer Detection and

Prevention, 26(Supp. 1): 402 (2002). Studies carried out by the inventors showed that the
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15 virus proteins having replication, transformation, or redox functions. Surprisingly, the
Replikin peptides were found to be concentrated in larger ‘replicating’ and ‘transforming’
proteins (so designated by their investigators, See Table 2). No sequences were found to
be identical to the malignin 16-mer peptide.

Table 2 illustrates several Replikin sequences that were identified by the 3-point

20 recognition method of the invention.
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10



70 TRAP-associ ated NFkB activator TANK kagkdhl sk 71 RFP transform ng
protein hlkrvkdl kk 72 Transformng protein D (S.C ) kygspkhrlik 73

Papi | | omewwioss3osy pe 11,

transform ng protein kllzhil gkar feich/usésiodpot ei n

trrosine kinasc (EC 2.7.1.112sl k kgdhvkhykirk 75 Transform ng protein
(axl (-)) keklydvnvdrhk 76 Transform ng protein (N-nyc) klgargqqll kkieh 77
sarcoma) kkgnrvspt nkvt h Cancer

Fi br obl ast
nmet al opr ot
kkkphi kk

BRCA- 1- Ass
froma bre
84 Ovari an

Pr ot 0- oncogene tyrlosin

growth factor 4 (Kap05|

ci at ed
st tuno
ancer

rﬁ;ueeg,ns.

80 4
Ri ng 3Py
r klﬁ%

ant i ge

%

K CE
0osine- I;O €in

eas tmgsalla&é an

D ek, PPloPFagst: f@l“*]@n‘élb?ebwslt) khhpkdnl
KRI TR i G mR.Rep! i kin (th
N Nlﬁfdﬁlﬁslelﬁﬁ mgskml @hs) Elgek eukenm a k

eslorrkif pretde PerpBIE ks ekpal pf K-

E

r

78 Matri x

7-1i ke

dg2 ' Aut oqnti gen
udy) kagvaf | hkk
kilgsikhkdk 86
Adeno

it 0Si S

pol yposi s clli kkklkpsrl n@,’&mlﬁ&b@&w@gﬂpancer t r ansf o;zbg;ndn;g pr ot ein
kt kkgnrvsptinkvth 89 Tr & >ff@:bmfron:gXEﬁ|m@t:@bn (K-RAS 2B), |l un kel ekmskdghkkkkksk
11 WO 03/ 0838058 PQT/ US| 0894 temc" oInLu%é}E'n%rs)Of an gl Ay aci d sg¢quence
as a Replikjn or as conb@lis 551,1 . e., hOITDllpElglkl@ of the¢ glioma
peptide, kagvafl hklk, r 3 Jrnrd statltia%t memsgwlee fol | owi ng k-;I renent $ be
met. The peptide sleque Bt | east one | ySlReqsesi dug
| ocated six{to ten reSiﬁdJHSmaflfF@enIlyﬁﬁh&‘f bietiuslysd ne resi duef ksiflRdkdiat | eagt one
hi stidine rgsidue;| and gs;l pstopostied bre otomt | east 69 E%%%ﬁ@ﬁMnthln an
am no acid | 10 sequence eP‘?"f 0 about 50 residues. Datap re searched
using the “i‘riaﬁé-”ai Er T gy of vedr e B kKeyword— r’uuweu' scriptorfor
protei n SeqUEREES [CONt & NiHGiREE bikh HeIRAURASES. Over protelr
sequences WePeteivs sjual | WSPXaﬂdané@lﬂ’F@ﬂméml ogues. Sequeng al |
i ndi vi dual proteins wit @ﬁ&@;ﬁm@ ol d-cl assi f ot ei ns [were
vi sual | y 15| scanned for71[ &Snmg\pﬁnrmhn the three abovg k&liked
requirements. An infredfe g tensfopging T tmsfommgPmm)l ogues W rved ijn
"virus pept|des” as a V\#?i ét&zniyvﬁ&asc(EC27lﬂ25H< kgdhvkhyklrk
Transforming protein (ax1(-)) keklrdvmvdrhk
76 Transforming protein (N-myc) Klgarqqqilkkieh
77 | Fibroblast growth factor 4 (Kaposi sarcoma) kkgorvsp
Cancer 78 | Matrix metaloproteinase 7 (uterine) keiplhfrk
Cell 79 | Transcription factor 7-like kkkphikk
Proteins: 80 | Breast cancer antigen NY-BR-87 ktrhdplak
81 | BRCA-1-Associated Ring Domain Protein (breast) khhpkdnlik
82 | “Autoantigen from a breast tumor’ khkaklfrqk
83 | Glioma Replikin (thxs study) kagvaflhkk
84 | Ovarian cancer antigen khlkrkkfrqk
85 | EE Lleukemia icksklchkdk
86 | Proto-oncogene tyrosine-protein kinase C-ABLE hksekpalprk
87| Adenomatosis polyposis coli kkkkpsilkgdnek
88 | Gastric cancer transforming protein k rvsptmkyth
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(N=953), and in other peptides not designated as associated with malignant
transformation or replication such as "brain peptides" and "neuropeptides”
(t oget herw0d358305¢ N=845) . However, surprisingly, honol ogu@sETES0®08990
significantly nore 20 frequently identified in |arge "replicating
proteins,” which were identified as having an established function in
replication in bacteria, algae, and viruses. Even nore surprising was t he
finding that Repli ki n honol ogues occurred in 100% of "tunor viruses"
(N=250), in 97% of "cancer proteins” (N=401), and in 85%of "transform ng
vir Lées (N:248)Idefl'ﬂnﬁ;®aom efan @mmg@g@ssqumhtaas aRepldcnaoeassdwtaﬂng)a opertr es of

cancer eneS| ardl s of cell sug est a role of
viruses i nplg%é]@ bﬁ‘eﬁ guF og'ﬁn %W@FB‘W&% ‘%“@Fn]%ﬁ t thedheseor ned
al bei t dor nﬁﬂéwﬁk%%@ﬁe%eﬁtsr’ﬂérﬁetv T pBHide RAE én\éskﬁﬁ difatgrle (@ (108 Glat e To

permt classification of subtypes o epl | al or auxr liary
speci f i cat i lysise residut heated sixcto't8s pesidats ﬁm(agoﬂfer bslne raiflue; @yenlesst say be

added: (a) 30 a . structural basjs, uc as t he common occurrence of
adj acent di lsqéjr’ftfrﬁﬂlj‘ﬁ %&@? GORIROSH 0B /0 é‘e’F’PStér/b{]é’inﬁW thn 3 amipg a¢idf or ni ng

proi@in PZJslgg nB@‘gfa%aP&E’S@’resT@&%Ee 2, SEQID NO: 89), and other adjacent

di-amno acids 1n TOLL e recept'ors, or b) on a functional basis, such

as exhi bi ti ng ATPatabaset yersemehéd msgethe NakiegsLilwaty ofi Mydigiae kdAvoM® 03/ 083058
PCT/ US03/ 08‘8’115 5 seen in Table 2. Wether Replikin structures are
conserved o Médsésﬁ%'@%ort%f@?i%@qu%@wwmgrﬂﬁphkm@ﬁqmge%)@am ned by

scanni ng t%gwiﬂ_rbwg\%i‘ éﬁ%fﬂc%@%? %ua‘fgek%e&? h%h%? hescélencaersﬁgg uth

di sease vi ere mu sin elns ViT have

been wel | dndividealtedtemsroicia eb&hfg@@u;d@ﬁmw&d it @rc&embl%%?ﬁs&il FMDV
isol ates 10 were visually exam ned for the presence of both the entr re
Reptd ki n artgagd §orgpeptides m%ﬁﬁéh‘éﬂlﬁe@@Vﬁ'ﬂéStﬁd mﬁurréma@tr»‘dAme@ﬁmmé@t obser ved

|napart| O,teln MDV type O,
t he Repli klén&I @iﬁ%%@[@'hﬁ%m@%waf@%g%g%k gp ﬁn?is B% @3 er ved in 78%
of the 236 NsOb5a), aad iephet wptities nd?@é&@ﬁie@&%&&%ecﬁﬁtﬁ%aﬁéﬁ&t was found to
be conserved in individual isolates as 15 follows: his 6% lys, 91.8%

gln 92.3% tra}ngfongqth%)r teplicatign syody asy hrain weptides” aad s neurgpeml}ips”r(tqget}gs 2%
o2, 5 490 308 ey S TS R SRy SRS AR A U0, 1
Sﬁe anlm E ce C me%gx 1dexrtgiga5m rryﬁﬁaﬂur%(ﬂrf{éﬁ&eaﬁndh&%@ﬁ&%uﬁéd H ¥y r its
plikins, such as Ql cf ncgkeg or (SEQ I
"kvyl aw parﬁa estaflished function in rephcatlon in bacteria, algae, and viruses. Even more
surprising was the finding that Replikin homologues occurred in 100% of "tumor
viruses" (N=250), in 97% of "cancer proteins" (N=401), and in 85% of "transforming
viruses" (N=248). These results suggest that there are shared properties of cancer
25 pathogenesis regardless of cell type and suggest a role of viruses in carcinogenesis,
1.€., conversion of cells from a transformed albeit dormant state to a more virulent
actively replicating state.
To permit classification of subtypes of Replikins, additional or “auxiliary
specifications” to the basic “3-point-recognition” requirements may be added: (a) on
30 a structural basis, such as the common occurrence of adjacent di- and polylysines in
cancer cell proteins (e.g., transforming protein P21B(K-RAS 2B), lung, Table 2,
SEQ ID NO.: 89), and other adjacent di-amino acids in TOLL-like receptors, or b)

on a functional basis, such as exhibiting ATPase, tyrosine kinase or redox activity as
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20 HV Type 1 and (SEQ ID NO.: 7) "kcwncgkegh"” in HV Type 2 (Table 2).

O her exanples of conservation are seen in the constant presence of

mal i gni n WP 030838%si ve generations, over ten years of ti P€xaSosgar e of
glioma cells, and by the constancy of affinity of the glioma Replikin for
antimalignin antibody isolated by imunoadsorption from 8,090 human sera
fromthe U S, UK , Europe and Asia 25 (e.g., Figure 5 and U. S. Patent
#6, 242, 578 &%%nﬁ‘l"a@é sseen in Figure 2, during anaerobic respiration when the
rat® of cel replication is increased, malignin is enriched. That is,

mal i gni n i s fouRvhetiteriReplilEiastuctonss asd copbgtvediopare gobje¢tan ekigndiveendtmat ease in
cell nunber and total nenbrane proteins, . but is e?ri ched Ois much as
tenfol d i nTERORTTISSxPEed by SannRg the proteinseguences of ¥prpussqlae i TAgE 309 of
total nmenbr ot.el Thi r ratd i ease in
Repii ki oBRLaRREtERe v FY R RBLER hfofins DML Pl RS

consi st ent p¥dntwelt decupicafedne@ldvidRen|detddes Ptéin Seqightesf FMIBV Jsopaest
recognition nethod and found in the proteins of varjiqus organi sns which

wel@ f oundwisye visnalliexeningd fritbe presence Phbothshecnte Replikinpeseach obthecr i ti cal
to repl! caty ohondsP ReSHaT Rt ati MRl BRA0SP A TAHERR KOIRE. For ReP) 1 KI NS

were identf accharornyces cerevisiae replication
bi ndi ng pr ekghple, ih SRDrbRIINDP1 of FMING itifeah aihk Refsiikin t(SEQ IBMNO.£3) i on
associ at ed pr%lt ein A of maize st reakﬁj\r/i rus” gE Iﬁsj NO : 8) ({<yi vcar eahk)

Q
and ( SEQ | thkqkivapay” wisefoknd tooles ¢nﬂd¢fiV$¢1i)l;78f’/he§thﬁ@[35iimtﬁsdﬁp%@b@i at ed

protein of t aphyl ococcus aurgeus"_ (S | D NO.: 10). (kkekt.t hnk): the "DNA
replicati oﬁu%%gﬂr 2 Wﬁfdﬁ‘@aﬁw@ﬁﬁgg]?ﬁ ?%GIXG&FQE%VH%H&C%%
(hkigni t ngqlgdiowandlist §8694: Veadi G%l Binfveraesyyignuss; Ll sOLvE &kt oNss; ARl ng
prlc%tBei n" (?EH(%V%D ok 102%%’ (hkadl g]#ll I 'mk)”. YBrevi g)ps? studies of tomato | eaf
curl gem ni97304;uso,s90R0s dlat 7 46é; andlys)I188t4%n Tbé highrats oficounseriation on appear s

to invol ve binding of am acid - 160 t repli L N tein" of
hat v T s SHEESF TTUEKgE B EGU O RO ST e R PO BRI, SERREPecul es dur i ng
virus repl 's&fh%h@coﬂ@ﬂ%lﬂcﬁi wadbbsbled i GABRNERoRAS Ve HITVTTBE itdREFIRins2CI dS 1-163

of this "replicating protern” contain five Replikins, nanely: (SEQ ID NO.:
13) kfri nalugh dst §HQ IDINQ.:13) Wafncgkéyh’kod ¢SPQID NiO.i 6y ‘Edviylaw(vpaikT 2  NO. :
15) hpni gaaksst dvk, (SE%lI D NO.: 16‘)1( ksstdvkgyrrdkd%dvl dtz 1gnd (gﬁQ I D NO. :
17R%asal niVekemsklard §PFQ BoN@a11)e kewapgheght st edype ki(Falls A} aPHeng
protel NS _als Rt LoPaHGV Al hre HLAMH MY dotisthhd fedcREOHr i AMFeccfiift PrOtel N
synt hesi s oOr ongation, as well as w

generations, over ten years of tissue culture of glioma cells, and by the constancy of

affinity of the glioma Replikin for antimalignin antibody isolated by
immunoadsorption from 8,090 human sera from the U.S., U.K., Europe and Asia
25 (e.g., Figare 5 and U.S. Patent #6,242,578 B 1).

As seen in Figure 2, during anaerobic respiration when the rate of cell
replication is increased, malignin is enriched. That is, malignin is found to increase
not simply in proportion to the increase in cell number and total membrane proteins,
but is enriched as much as tenfold in concentration, starting with 3% at rest and

30 reaching 30% of total membrane protein. This clear demonstration of a marked
increase in Replikin concentration with glioma cell replication points to and is
consistent with the presence of Replikins here sought by the 3-point recognition
method and found in the proteins of various organisms which were found by

mutation studies and other previous studies to be critical to replication. For example,
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cell replication. The association with netal -based redox functions, the
enri chnment of the Replikin-containing glioma malignin concentration during
anaer obi cwpeplogwat i on, and the cytotoxicity of antimali gmCE/UESD3/HIIN
concentrations (picograns/cell) (Figure 25 4c-f), all suggest that the
Replikins are related to central respiratory functions, which are perhaps
| ess often subjected to the nutations characteristic of proteins of nore

SUpg rfici alkt ﬁl(ﬁ&?stdv i&®nti g@fﬁlasﬁl Pf inS VS&IC% arfokl, és’ c%'evzﬁe ﬁﬁﬁéa'tlﬁﬂl ar

i nt er est, was O serve east one Rep I n per am no aci ds

was found bindg ppstese NSEQ IDMNOh erdadkilgdiitik); pthetmphsatmﬁaadomwd all of 30
the individual strains of infl uenza viruses exam ned. The replikin

sequences pPreginepkmepesreakdiug ¢SEQID NQ-hd) Keviuepealingd ns of

i solates o f. .t he f.our,. val ent strains nza virus,

I nfl uenza EI(? %ﬂlﬂﬁ d f;]@rﬁl F%’lhcgéélﬁasso%%{[?é EOQ%]L:%% no aci d sequence
data are agp ﬂiek&cc&slaﬁf%u@?n qmw@wm é'ldkeifﬁhhﬁ)s i “DNAr lRBgoS, bel ow.
14V\003/083€58PCT/U803/08 uooo 0O0O0OO0O0OO ccoccccc
C 00O o Opﬂ)tan©fboﬁn®hﬁpébﬁrlﬁ40 (SBQ IDNO¢' 110)\(hkin1tngq¢k9 %mdﬂm rnrnrnrn

ONrn Q rnCrn 0 0 00,0 00 Q.00 O .00. 00" 00,r MMrn ma\ rn rn
rn CC3 O- OMegligri herpgsirup,! deplication bipdmg,protem” (%Pd—ﬂbi‘fb ~00000

5 o g R 1 8930 o 8 30
‘0~ ~l ' 2eddltion of vituslack¥hulbtibh dpgdafs tC Jﬁifdﬁfe(blﬁ‘dlﬁ?g of fimido aﬁﬂs 06000 00" 00
00 06" oc the “replicating protein” of that virus to leaf DNA and to other replication protein
15 molecules during virus replication. Analysis of this sequence showed that amino
acids 1-163 of this “replicating protein” contain five Replikins, namely: (SEQ ID
NO.: 13) kfrinaknyfltyph, (SEQ ID NO.: 14) knletpvnklfiricreth, (SEQ ID
NO.: 15) hpniqaaksstdvk, (SEQ ID NO.: 16) ksstdvkaymdkdgdvldh, and (SEQ
ID NO.: 17) kasalilrekapkdfvlqth.
20 Table 2 shows that Replikin-containing proteins also are associated
frequently with redox functions, and protein synthesis or elongation, as well as with
cell replication. The association with metal-based redox functions, the enrichment of
the Replikin-containing glioma malignin concentration during anaerobic replication,
and the cytotoxicity of antimalignin at low concentrations (picograms/cell) (Figure
25 4c-f), all suggest that the Replikins are related to central respiratory functions, which
are perhaps less often subjected to the mutations characteristic of proteins of more
superficial location or less central survival function.
Of particular interest, it was observed that at least one Replikin per 100
amino acids was found to be present in the hemagglutinin proteins of almost all of
30 the individual strains of influenza viruses examined. The replikin sequences that
were observed to occur in the hemagglutinin proteins of isolates of each of the four
prevalent strains of influenza virus, influenza B, HIN1, H2N2, and H3N2, for each
year that amino acid sequence data are available (1902-2001) are shown in Tables 3,

4, 5 and 6, below.
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5 Both the concentration and type, i.e., composition of Replikins observed were
found to relate to the occurrence of influenza pandemics and epidemics. The
concentration of Replikins in influenza viruses was examined by visually scanning the
hemagglutinin amino acid sequences published in the National Library of Medicine
"PubMed" data base for influenza strains isolated world wide from human and animal

10 reservoirs year by year over the past century, i.e., 1900 to 2001. These Replikin
concentrations (number of Replikins per 100 amino acids, mean +/- SD) were then plotted
for each strain.

The concentration of Replikins was found to directly relate to the occurrence of
influenza pandemics and epidemics. The concentration of Replikins found in influenza B

15 hemagglutinin and inﬂunza A strain, HIN1, is shown in Figure 7, and the concentration
of Replikins found in the two other common influenza virus A strains, H2N2 and H3N2 is
shown in Figure 8 (H2N2, H3N2). The data in Figure 8 also demonstrate an emerging
new strain of influenza virus as defined by its constituent Replikins (H3N2(R)).

Each influenza A strain has been responsible for one pandemic: in 1918, 1957,

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

25 of new replikins appeared in H3N2 isolates, which define the emergence of the H3N2(R)
strain.

Several properties of Replikin concentration are seen in Figure 7 and Figure 8 to
be common to all four influenza virus strains: (1) Concentration is cyclic over the years,
with a single cycle of rise and fall occurring over a period of two to thirty years. This rise

30 and fall is consistent with the known waxing and waning of individual influenza virus
strain predominance by hemagglutinin and neuraminidase classification. (2) Peak
Replikin concentrations of each influenza virus strain previously shown to be responsible
for a pandemic were observed to relate specifically and individually to each of the three

years of the pandemics. For example, for the pandemic of 1918, where the influenza virus

25



>

V4

-../\r'

10

15

20

25

30

O O CNrnrnC"'" r. r U
O ua) NU+~j 00 z b~A
Z Whozogso mOU C-I Qw'T, Pi
R.4b0 aWdNoaa rvyF , wlLt CCd~ .. Ton ) t2ai w*ni
bo AAP. a~ Q@) ~+ ~ 'ri N+~0 v a) a) aa) 00c'i mtn

ON Q
O a)
DO Z

CN C-~1 N
9 41

al W
41 NNQ'" O0.. aooN7-" z NN~”™S
2 N' a~-

strain, HIN1, was shown to be responsible, a peak concentration of the Replikins in HIN1
independently occurred (P1); for the pandemic of 1957, where H2N2 emerged and was
shown to be responsible, a peak concentration of the Replikins in H2N2 occurred (P2);
and for the pandemic of 1968, where H3N2 emerged and was shown to be the cause of the
pandemic, a peak concentration of the Replikins in H3N2 occurred (P3). (3) In the years
immediately following each of the above three pandemics, the speciﬁc Replikin
concentration decreased markedly, perhaps reflecting the broadly distributed immunity
generated in each case. Thus, this post-pandemic decline is specific for HIN1

immediately following the pandemic (P1) for which it was responsible, and is not a

general property of all strains at the time. An increase of Replikin concentration in
influenza B repeatedly occurred simultaneously with the decrease in Replikin
concentration in HINT1, e.g., EB1 in 1951 and EB2 in 1976, both associated with influenza
B epidemics having the highest mortality. (Stuart-Harris, et al., Edward Arnold Ltd.
(1985). (4) A secondary peak concentration, which exceeded the primary peak increase in
concentration, occurred 15 years after each of the three pandemics, and this secondary
peak was accompanied by an epidemic: 15 years after the 1918 pandemic in an HIN1
‘epidemic’ year (E1); eight years after the 1957 pandemic in an H2N2 ‘epidemic’ year
(B2); and occurred seven years after the 1968 pandemic in an H3N2 ‘epidemic’ year (E3).
These secondary peak concentrations of specific Replikins may reflect recovery of the
strain. (5) Peaks of each strain’s specific Replikin concentration frequently appear to be
associated with declines in Replikin concentration of one or both other strains, suggesting
competition between strains for host sites. (6) There is an apparent overall tendency for
the Replikin concentration of each strain to decline over a period of 35 years (H2N2) to 60
years (influenza B). This decline cannot be ascribed to the influence of vaccines because
it was evident in the case of influenza B from 1901 to 1964, prior to common use of
influenza vaccines. In the case of influenza B, Replikin recovery from the decline is seen
to occur after 1965, but Replikin concentration declined again between 1997 and 2000
(Figure 7), and this correlates with the low occurrence of influenza B in recent case
isolates. H1N1 Replikin concentration peaked in 1978-1979 (Figure 7 ) together with the
reappearance and prevalence of the HIN1 strain, and then peaked in 1996 coincident with

26
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5 an HIN1 epidemic. (Figure 7). HIN1 Replikin concentration also declined between 1997
and 2000, and the presence of HINT1 strains decreased in isolates obtained during these
years. For H2N2 Replikins, recovery from a 35 year decline has not occurred (Figure 8),
and this correlates with the absence of H2N2 from recent isolates. For H3N2, the Replikin
concentration of many isolates fell to zero during the period from 1996 to 2000, but other

10 H3N?2 isolates showed a significant, sharp increase in Replikin concentration. This
indicates the emergence of a sub-strain of H3N2, which is designated herein as H3N2(R).

Figures 7 and 8 demonstrate that frequently a one to three year stepwise increase
is observed before Replikin concentration reaches a peak. This stepwise increase proceeds
the occurrence of an epidemic, which occurs concurrently with the Replikin peak. Thus,

15 the stepwise increase in concentration of a particular strain is a signal that that particular

| strain is the most likely candidate to cause an epidemic or pandemic.
Currently, Replikin concentration in the H3N2(R) strain of influenza virus is
increasing (Figure 8, 1997 to 2000). Three similar previous peak increases in H3N2
Replikin concentration are seen to have occurred in the H3N2-based pandemic of 1968

20 (Figure 8), when the strain first emerged, and in the H3N2-based epidemics of 1972 and
1975 (Figure 8). Bach of these pandemic and epidemics was associated with excess
mortality. (Ailing, et al., Am J. Epidemiol.,113(1):30-43 (1981). The rapid ascent in
concentration of the H3N2(R) subspecies of the H3N2 Replikins in 1997-2000, therefore,
statistically represents an early warning of an approaching severe epidemic or pandemic.

25 An H3N2 epidemic occurred in Russia in 2000 (Figure 8, B4); and the CDC report of
December 2001 states that currently, H3N2 is the most frequently isolated strain of
influenza virus world wide. (Morbidity and Mortality Weekly Reports (MMWR), Center
for Disease Control, 50(48):1084-68 (Dec.7, 2001).

In each case of influenza virus pandemic or epidemic new Replikins emerge.

30 There has been no observation of two of the same Replikins in a given hemagglutinin in a
given isolate. To what degree the emergence of a new Replikin represents mutations
versus transfer from another animal or avian pool is unknown. In some cases, each year
one or more of the original Replikin structures is conserved, while at the same time, new

Replikins emerge. For example, in influenza virus B hemagglutinin, five Replikins were
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5 constantly conserved between 1919 and 2001, whereas 26 Replikins came and went during
the same period (some recurred after several years absence). The disappearance and re-
emergence years later of a particular Replikin structure suggests that the Replikins return
from another virus host pool rather than through de novo mutation.

In the case of HIN1 Replikins, the two Replikins present in the P1 peak associated
10 with the 1918 pandemic were not present in the recovery E1 peak of 1933, which contains
12 new Replikins. Constantly conserved Replikins, therefore, are the best choice for
vaccines, either alone or in combination. However, even recently appearing Replikins
accompanying one year’s increase in concentration frequently persist and increase further
for an additional one or more years, culminating in a concentration peak and an epidemic,
15 thus providing both an early warning and time to vaccinate with synthetic Replikins (see
for example, HIN1 in the early 1990's, Figure 7).
The data in FIGURES 7 and 8 demonstrate a direct relationship between the
presence and concentration of a particular Replikin in influenza protein sequences
and the occurrence of pandemics and epidemics of influenza. Thus, analysis of
20 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.

Composition of Replikins in Strains of Influenza Virus B: Of a total of 26
25 Replikins identified in this strain (Table 3), the following ten Replikins are present in
every influenza B isolate examined from 1902-2001. Overlapping Replikin sequences are
listed separately. Lysines and histidines are in bold type to demonstrate homology
consistent with the "3-point recognition."
kshfanlk (SEQ ID NO. 104)
30 kshfanlkgtk (SEQ ID NO. 105)
kshfanlkgtktrgklcpk (SEQ ID NO. 106)
hekygglnk (SEQ ID NO. 107)
hekygglnksk (SEQ ID NO. 108)
hekygglnkskpyytgehak (SEQ ID NO. 10)

28



00 I U 0000 rn rny ~1 NI 4~10a d Q,~v OO00 bnw 6 00

Nl CONI ON N 00 00 00 ONrn &CNCN ONON-~En b O U ti 00ti O
i
0 a) t4 cwo-03883058-. N8 Hw 00 Oa ~~d 00 Z O z 'n o”"PZTNSay0g990

5 hakaigncpiwvk (SEQ ID NO. 110)
hakaigncpiwvvkktplklangtk (SEQ ID NO. 111)
hakaigncpiwvktplklangtkyrppak (SEQ ID NO. 112)
hakaigncpiwvktplklangtkyrppakllk (SEQ ID NO. 113)
Tables 3 and 4 indicate that there appears to be much greater stability of the
10 Replikin structures in influenza B hemagglutinins compared with HIN1 Replikins.
Influenza B has not been responsible for any pandemic, and it appears not to have an

animal or avian reservoirs. (Stuart-Harris et al., Edward Arnold Ltd., London (1985)).

Influenza HIN1 Replikins: Only one replikin

"hp(vii)tigecpkyv(r/K)(s/t)(t/a)k" is present in every HIN1 isolate for which sequences are

15 available from 1918, when the strain first appeared and caused the pandemic of that year,
through 2000. (Table 4). ("(v/i)" indicates that the amino acid v or i is present in the same
position in different years.) Although HIN1 contains only one persistent replikin, H1N1
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 100 years of influenza B isolates

20 (Table 4). An increase in the number of new Replikin structures occurs in years of
epidemics (Tables 3, 4, 5 and 6) and correlates with increased total Replikin

concentration (Figures 7 and 8).

Influenza H2N2 Replikins:  Influenza H2N2 was responsible for the human
pandemic of 1957. Three of the 20 Replikins identified in that strain for 1957 were
25 conserved in each of the H2N2 isolates available for examination on PubMed until 1995
(Table 5).
ha(k/q/m)(d/n)ilekthngk (SEQ ID NO. 232)
ha(k/q/m)(d/n)ilekthngklc(k/r) (SEQ ID NO. 233)
kgsnyp(v/i)ak(g/r)synntsgeqmliiwq(v/i)h (SEQ ID No. 238)
30 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

29



000 ZNNNdTf+ ~/ coNZ.xANogONoa~-o0 a-~yyr. aoz o ~~
MO0 r- En NLtI BANOO Qg NZVN NQrnONHEn ~y F-i .> "~ (r)
~y CY 00 WOox3/083088 n] a bbO & $2 x x x d v v x "' 0 a bmCTAS0po#990 al M
"a'oaa) P, Db ~, o BLS'-+xt ax EI 1,11 En x bg rnrn a) b bll 24

WO 03/ 083058 PCT/ US03/08990 5 Both the concentration and type, i.e.,
conposi tion of Replikins observed were found to relate to the occurrence of
gt uenza. BA0AR ¢S\ AR ER AL FEN R HOBSEHEBheRcRlof BORD! i ity

i nfluenza viruses was exam ned by visually scannihg the henagglutinin

am no acoebr seauRne Bignud8). shed in the National Library of Medicine

"PubMed" data base for influenza strains isolated world wi de from human and
animal 10 reservoirs year by year over the past century, i.e., 1900 to

2001. These R i kin nts at i on f L Ki m no
aci ds, mean +ﬁghngw$§9t Y ?\’kblfsbt t Zlgﬁﬂ#%??fg;gghw%e@gé Ar%{SfB%@F{chgn%g%r?tﬁ ration
of Repl i kid¥eniast foaN iR hlikRs Which phadred inol d6Belinppeurédattee 1077, bunf | uenza

pandem cs and epi denmics. The concentration of Replikins found in_influenza
B reappeared in the 1990s (Table 6). The only Replikin structure which persisted for 22
10 years was hed(g/q)f(g/r)nekwdlf(v/i)er(s/t)k, which appeared first in 1977 and persisted

through 1998. The emergence of twelve new H3N2 replikins in the mid 1990s (Table 6)

correlates with the increase in Replikin concentration at the same time (Figure 8), 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 8), this suggests the
15 emergence of the new substrain H3N2(R).

Figures 1 and 2 show that influenza epidemics and pandemics correlate with the
increased concentration of replikins in influenza virus, which is due to the reappearance of
at least one replikin from one to 59 years after its disappearance. Also, in the A strain
only, there is an emergence of new strain-specific Replikin compositions (Tables 4-6).

20 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.

It has been believed that changes in the activity of different influenza strains are
related to sequence changes in influenza hemagglutinins, which in turn are the products of
25 substitutions effected by one of two poorly understood processes: i) antigenic drift,
thought to be due to the accumulation of a series of point mutations in the hemagglutinin
molecule, or ii) antigenic shift, in which the changes are so great that genetic reassortment
is postulated to occur between the viruses of human and non-human hosts. First, the
present data suggests that the change in activity of different influenza strains, rather than
30 being related to non-specific sequence changes, are based upon, or relate to the increased
concentration of strain-specific replikins and strain-specific increases in the replication
associated with epidemics. In addition, the data were examined for a possible insight into

which sequence changes are due to "drift" or "shift", and which due to conservation,

30
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concentration of Replikins found in the two other common influenza virus A
strains, WDN2/0s3a8 H3N2 is shown in Figure 8 (H2N2, H3N2) PCThisoslet9a0 i n
Figure 8 al so denonstrate an enmerging new strain of influenza virus as
defined by its constituent Replikins (H3N2(R)). Each influenza A strain has
been responsi ble for one pandemc: in 1918, 1957, 20 and 1968,

respectively. T i i 1 i kin

e 100 YGinke it RS GEHE b Bulbined Py SRRVIHD R BRI B Rt

pr ot ei nsinakplildih chreh@itis i©hot die tofieuiduptiontioarofiexfsting neplikins pases exani ned,
suggesting a function for Replikins in the maintenance of survjval |evels
of repl i bemagghitinig butis duo dpthe raanpergnecr Rl a8 ket oie T6PlIMEOPRNFIONSFHln t here

were no Repljkihs present dn f b '

Concent r bl S5 S, shfpRfeL AR T RentRBnh ot el ofnew, o
the ener gene8pQdifid lRB1IHE MBfPdsitics!(Thbles 56Y.eThs the GResase asreplikiiRepl i ki n
concentration are seen in Figure 7 and Figure 8 to be conmon to all four
iLf | uenzaonqenmminahmﬂump%(m@e@mwﬁh% and 18V ¢ preoppsspoipled Wilbdhe . with

i ngl le of. ri d fall . i ner | thirt
ears. ThmbEentasaaira epopesiGRar Beaet Y b SpRENe L el b ana wami ng
of indi V&&gﬁéaréxlﬁtelolﬂ?éﬁiﬁmjo&ﬁp%si(ﬁ%hg @hith BhE S6HaRANs prdiodigemgdheat i ni n and

neur am ni dase cl assification. (2) Peak Replikin concentrations of each
i nf | uenzdiseppeased{Trble 3).plresanduast, §orshodstrams s additipn te thsireappeganes ¢fandeni ¢

years of PIPuAHERPELsd PO imRiiny b FoPronionaiEmG o R 8T Shabe (e
hafl uenzgr ﬁi.e;eﬁﬂeég’c Y0 0¥ ABRRRBRETH IO BRAIDof & esrlibdreplikihd] N newas shown

to be respon a peak concentration of the Replikins in HLN
i ndependeompysitamsiemesged) PSiice theoh strhies pelpdetiinflushza BHirve ahessio? ener ged

and hown to. b i b K trati the Replikins i
FONe o0 HHRGE pipB) LD G, IO TR R g Pitrepk SeTeRiRed and |
was - shows, L, Eg%;&%rm%agei th%ﬂﬁrox(r%?ﬂlgﬁ&s%f RisEfakunnaphkinaivihen of the

Replikins in occurred (P3). n the years 10 imediately follow ng
each of tapgeanbobeartnbrrendende to ths newhenppsitiohd athétethhn Ricrbasio neiremants on

s ot . pag i Bon RN 5 s TS et PehEed MR )
| A - ; - ’f or
HINL i mZﬁEf it]:?etﬁ&t%h&%ahﬁ%ﬂghé%eoe?ﬁgﬁ%ﬁ&é‘d @F&é & ANMER dnly, BESd: B RRNSI bl e,
ot a gener property o strai

and is n ns at the tinme.” An i ncrease of
Repl i ki n Barae totlednap also be 2Funoiibh vétieablity epthahedhy Aostrainsrte deivewewaneous| y
with the decrease in Replikin concentration in HIN1, e.g., EBl in 1951 and
EB2 in 199@ikibenmpasiions faeepnipan Vi (FeFyairs.

Some replikins have appeared in only one year, disappeared, and not reappeared to
25 date (Tables 3-6). Other replikins disappear for .from one to up to 81 years, when the
identical replikin sequence reappears. Key replikin k' and 'h' amino acids, and the spaces
between them, are conserved during the constant presence of particular replikins over
many years, as shown in Tables 23-6for the following strain-specific replikins: ten of
influenza B, the single replikin of HIN1, and the single replikin of H2N3, as well as for the
30 reappearance of identical replikins after an absence. Despite the marked replacement or
substitution activity of other amino acids both inside the replikin structure and outside it in
the rest of the hemagglutinin sequences, influenza replikin histidine (h) appears never to
be, and lysine (k) is rarely replaced. Examples of this conservation are seen in the HIN1

replikin"hp(v/i)tigecpkyv(1/K)(s/t)(t/a)k," (SEQ ID NO. 135) constant between 1918 and
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B epidem cs having the highest nortality. (Stuart-Harris, et al., Edward
Arnold Ltd. (1985). (4) A secondary peak concentration, which exceeded the
pri mary p&alo3iosswsgease in concentration, occurred 15 year #cafusesosach of
the three pandem cs, and this secondary 20 peak was acconpani ed by an

epi demi c: 15 years after the 1918 pandenic in an HLN1 " epidemnmc' year
(El'); eight years after the 1957 pandenmic in an H2ZN2 "epidemc' year (E2);
apd occu . fu F<ZIk mepj dem c' year
(B3) TR TR DB ek IR PR BRGARR A S 1PN 27 ey
reflect peEMNEbMWeEn OS5 akl T@RAnd (BihePEMNSreplikidach strain's specific

ot e | o . . .

" Rep! | Khan(sone arare(aaaitaietass DG seHe vl nik i mdh ek S "
P e oy ! .

cvoral - PN PRt AL Aeatogl 1810 Hihfifoaro or 23500y hadfetRBiieaRy .

over a pef 3. AihiPmySPEinb HeRwetDsubitutedpthe basio béplikfizseruBure dfd s decl i ne

cannot be ascribed to the influence of vaccines because it was_ evident in
tloe case Iyines,f toukthresidees aperh wgOHstidine] g ganingyn of 6YodysirsiRmat Heke 1Ban 30

i nfluenza vacci mis In.the.case of influenza B, Replikin recovery fromthe
decl i ne PRPIOXERAtely 50 SRR k) WS SYBEIVeft Repli ki n concentration declined

agai n bet ween 199if; AR irdtiInOMERd fids peift thb berskRntebBhes MiNhadde | ow
occurrence of infl'uenza B in recent case isolates. HIN1 Replijkin

concent r &BNrephldks thoi frotOlP®2 10 200 i igfiranzy P the gersistencewt 1 gepkikin

d I f.t H ' . 1 k iR ,1996
Cor hoi deRtugieh 58 0 earassos beR/Usos bdgub: SR AT IRAEE A4 (7 gur e
Ak HINLBER! RiH AARGEAIOA HRE oRbiRriRIGh, (6 doikeiddy Sllzebid nafttB000, and

the presence of HINL strains decreased in isolates obtained during these
years. FeontriZINA fReqss, lr s therlessy pestgctionorfithe Bey gpbivin sksiduenso thastbapereoccurred
(Figure 8), and this correlates with the sence of. H2NZ2,fr.om recent

i sol at es fixpdpr N SPIGE %] YRGS, PY ?R%‘??PP@?‘? 8‘1’1&8? aﬁgwngéﬁ@if‘%ss fell to
zero duri Bol th ¥k 89 ehBmed0Phe RithaBlshR whidcdigthiss ol at es
showed apgglgah%]ﬁ?@grﬁbqgs afr%ggllil%crgase In F\?epl i kin concentration. This

i ndi cat egohdeevatior hgemqeeseht inkaotyast rai n of H3N2, which is designated herein
as H3N2(R). Figures 7 and 8 denpnstrate that fre uent%%l&a one to three

ywdar stepwi se MAstherghe congerygion,of epika SrUsTHRETS VRIS L HUBRIZR & C6H™} Baches a
k. Thi i i | XY ic, which
pea 'o%he%‘tvfel@lx\ﬁ%;ﬁ/k%/nmg %ag t_'@%%m%ée@gﬁqgglsandtrﬁiutﬂ _‘?&Eé&%ﬁg (RVAY) i&teem C Ic

occurs concurren I n peak. , 15 the stepw se increase
i N conceRihead bgBnsdfe rAutatsds it ptaeins bf thisnvitus havesbapnabell-drxnmehtad wealdwideul ar

train is th t Iikel di date t i 1 1 C.
QU T ent | yvemdeshirs ncbnpbin AF) SHTVRY HechNeCRyIgt OGP HSERIR . vi r us
S LNCT 80! ol & B cohdetled f 73908k the 236 01bd RebBic X PULRR, RRAK

i ncrease
25 each amino acid was found to be conserved in individual isolates as follows: h,95.6%;

k,91.8%; q,92.3%; k,84.1%; 1,90.7%; v,91.8%; a..97.3%; P,96.2%; a,75.4%; k,88.4%.

Similarly, conservation was observed in different isolates of HIV for its replikins such as
"kefncgkegh” (SEQ ID NO. 5) or "kvylawvpahk" (SEQ ID NO. 6) in HIV Type 1 and
"kewnegkegh" (SEQ ID NO. 7) in HIV Type 2'. The high rate of conservation observed
30 in FMVD and HIV replikins suggests that conservation observed in influenza replikins is
a general property of viral replikins.
Data on anti-Replikin antibodies also support Replikin class unity. An anti-
Replikin antibody response has been quantified by immunoadsorption of serum

antimalignin antibody to immobilized malignin (see Methods in U.S. Patent #5,866,690).
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Replikin concentration are seen to have occurred in the H3N2-based pandem c
of 1968 20 (Figure 8), when the strain first enmerged, and in the H3N2- based
epi dem cswofo3w8028 and 1975 (Figure 8). Each of these pan@emusoaogI0

epi dem cs was associated with excess nortality. (Ailing, et al., AmJ.

Epi dem ol .,113(1):30-43 (1981). The rapid ascent in concentration of the
H3N2( R) subspeci es of the H3N2 Replikins in 1997-2000, therefore,

statisti r N i SEebPEsSENRy € epi dem ¢
otr5 pande%ﬁ%wu@gﬁﬁg?%%nggi deméﬁcgnig%[élg?g%’dp}it%&%un%g?% in 2000 (Figure 8,

E4); andsydiiscticBeErsicpafithe db-meDpeptidperhd@e0dquenet was ddrved &orr malignn, H3N2 i s

t he nost frequently isol aa ed strain of __.influenza. vi

. rus. wor ). i de.
( Mor bi di eXpeherraipeEts o1,0 Pypﬁszb%?sf@hm@uﬁ%o,m‘éb’n %trtﬁlsfPSP’gl% gy an
Control ; 8)..1084-6 : o uﬁ@fe@% | 4\ | RNZamMl I US
pandem ceglgépép?}lgégri%lsn%%{fgg%qt}ﬁlﬁgqé%%}ﬂgg 30 ﬁ%? gléé @fee%ﬁno observati on
of two obefthie pradmeRepth Ighhand IpGafoginy efithb emtlygiyu tAminmeligninantigidyevesi sol at e.
To what degree the energence of a new Repli kol n represenﬁthzlggt ations _versus
f0ansf er faundrip badncieasedmi Gearenyiatian MssrysB &t 37°% of AR Gas rdAsiael  each

year one _or..nmye t -r'gﬁ'g il u f i erved, while
at the s ﬁ%aq%%ndn eaﬁ%e%lﬂil I nf;‘ﬁxéef}&%se&uﬁgc:ﬁc@k g)trlrlglbg,ﬁ)r% ﬁleiq%??uenza virus B
hermaggl ubobgtirfancé bYBvdrReRhdek ivtsichaselodd bt GdleO8 B0HENRCIVARARY HRDO0 5

constantly conserved between 1919 and 2001, whereas 26 Retpl i kKins canme and

went dur infectione Relaventgerboguinfestipns hepatitisad BV wfcctiays trapsfomagdceliydigice) .

The di sappear ance and .re- rgence rs | y i-cul . i kin
structurg’gé’aﬁ %taSP aVFrhgorr%%p | igﬁé?oﬁlgfn @r%ﬁl?ﬁ%{%%ﬁ%%}éie%gaﬁggt pool
rat her t hgn thdWirldGbmeRs MV st 8 b@bvirdlirdahigergase of HINL Replikins, the

two Replikins present in the P | peak associated 10 with the 1918 pandenic
were not preseBecause adminiswatinneofR plikine simulptes dE3mnpsie shstem e BIAdECE 12 new

Replikins. .Constantly conserv Repl.i.ki ns; 1 for . choi ce
for | vacehiEsisdirhen Sange SResrpasrbr e ARefslfep b EnRE 17
appear i ng;ReREHIINSr cRHH YTRIPMRICIRBE Y Bfbe foktohe@tRtddovePAgRBh tigdel on
frequently persist and increase further for an additional one or nore
years, cerbdatdvidy proteaticorgainst thetpagicujse akain of indlyerasi raestiliksely 16cauge an

provi di ng btgléag(_an early. warning and tine to.va(%cinate wi t h s%(tgt.hefyi C

Rl i ki nOUEREERK magv nZa sG> §-§- fhEVEEESUEGYY & S HlE 19 Y% he data
| n Fl CURGRarfpRhafls ATRtShidna Jirtl] Kebllpeluhildnifis i@ s th 4 fiarlylok esence
and concent rgti on-of a particular Repli EI n in influenza protein sequences
and the digedriydrasis, pbvidamdz&ahd@handumﬁﬂdtefdmsﬂaﬁhgiarsp&tqiﬂ‘inaﬁmargﬁt@é, anal ysi s
o 420 Mo Ml SRE R o i3t Yol PR SRt b Soh a SRS o Snchli8a B goCnee

region-by-region basis or at any desired time period, so that strains emerging in different
25 areas throughout the world can be detected and specifically targeted vaccines for each
region can be formulated.

Currently, vaccine formulations are changed twice yearly at international WHO
and CDC meetings. Vaccine formulations are based on serological evidence of the most
current preponderance of influenza virus strain in a given region of the world. However,

30 prior to the present invention there has been no correlation of influenza virus strain
specific amino acid sequence changes with occurrence of influenza epidemics or
pandemics.

The observations of specific Replikins and their concentration in influenza virus

proteins provides the first specific quantitative early chemical correlates of influenza
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concentration of Replikins provides a predictor of influenza pandem cs
and/or epidemcs, as well as a target for influenza vaccine formulation.
Conposi t iwp 0e08F@epl i kins in Strains of Influenza Virus B: POT/tso0s/af99 of 26
25 Replikins identified in this strain (Table 3), the follow ng ten
Replikins are present in every influenza B isolate examned from

1902- 2001. Overl apping Replikin sequences are |isted separately. Lysines

apd histjdi I: : : i iogtent with
the 5 pBidPiRts3BE chileiith nd ¥Rfidep cHARRI R ot N AR pERIRCE, T (SEQ 1D
Eok 10;5) il?ﬂ{éai(ﬁggabdlﬁgskaimkd sekific8QoltizaiBe ptéGient bmknegrg arlre€B8EQMED NO. 107)
ekyggl nksk | NO. 108) _.hekyggl nks t gehak EQ ID NO., 10) 28 WO
03/ 0830587y WHPSIZe 3TV BPPHRHTGRSPA R %%E%fl %YN@Y%%J%C Pfotem)

hakai gncpi wyvkkt pl k . . : | ' t kyr ppak
(3E0 P RS PP aRAR SR b b e DAt B e R 0 b s
3 and 4 bélf[ilbﬂ@'g forihapretdnes &onppeation tad/becomaiatisest Replikimbinfliénzaof the 10
Replikin structures in influenza B hemaggl utinins conpared t%% H1N1
Repl i ki ngirus panflemisn 2ed epifemsicnean hfa@ﬁdlp@gpé?ﬁﬁnmrwhe %?N9r1f|§z§r’ﬁma c, and it

appears not to have an_ anjnmal _.or aviian L[S - ' t al.,
oppear s bree P A BBl AR I el et o
repli ki Nyaccii®addd dd @ Reimb kédiehsdstidirld 1@)He mbss aburRaendr showe veby ofrtfiél

i solate for which sequences are 15 available from 1918, when the strain

L i)rsE ?p?e?medrugmmmﬂagw@npimﬂpd, sych ahalovy eag to Ahewbthgee Y800, (Tabl e
. ("(v/i)" ipdicates t t he. anm.nao .aci . bR th
position in di @&@WW&B&@? Yacﬁllnf’ﬁt ﬁ%ﬁlﬁxénga&t%l%dze ag%nfégglépeﬂkgler s;astS er:?
Replikin peﬂ'ﬂﬂd@]scqﬁiﬁ@@@f fhal tchRle APhE Ry Of RichEkih B&fuehdts lousival Binfllegze are 95

different replikin structures in 82 years on HINL versus only 31 different
Repl i ki nsirimsti0s. Rrafesablyf, therdaptidnyaccBeiisiisad e Replikirsgsuenceys) S%GHWIF tebease in

t he nunber of. Repl i ki t t ' f ' )
5 4 SR oEBRRIoRBE hEHD fie, eatmp pRRG Pt o B BBRERA A on
(Fi gur es of ;3Rd i wevkA hlvasigamb? Neuge Bicbkddpded RepiikingRpadd@NE co@binkgsponsi bl e

for the human
with a new Replikin(s) peptide or may be based on new Replikin peptide sequences. The

o

20 Replikin peptides can be synthesized by any method, including chemical synthesis or
recombinant gene technology, and may include non-Replikin sequences, although vaccines
based on peptides containing only Replikin sequences are preferred. Preferably, vaccine
compositions of the invention also contain a pharmaceutically acceptable carrier and/or
adjuvant.

25 The influenza vaccines of the present invention can be administered alone or in
combination with antiviral drugs, such as ganciclovir; interferon; interleukin, M2
inhibitors, such as, amantadine, rimantadine; neuraminidase inhibitors, such as zanamivir
and oseltamivir; and the like, as well as with combinations of antiviral drugs.

Analysis of the primary structure of a Plasmodium farciparum malaria antigen

30 located at the merozoite surface and/or within the parasitophorous vacuole revealed that
this organism, like influenza virus, also contains numerous Replikins. However, there are
several differences between the observation of Replikins in Plasmodium falciparum and
influenza virus isolates. For example, Plasmodium falciparum contains several partial

Replikins, referred to herein as “Replikin decoys.” These decoy structures contain an
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pandem c of 1957. Three of the 20 Replikins identified in that strain for
1957 were 25 conserved in each of the H2N2 isol ates avail able for

exam nat iwo ossIebMed until 1995 (Table 5). ha(k/qg/ m (d/ meiriusks/osegk ( SEQ
I D NO. 232) ha(k/g/m(d/n)ilekthngklc(k/r) (SEQ ID NO 233)
kgsnyp(v/i)ak(g/r)synntsgegmiiwg(v/i)h (SEQ ID No. 238) 30 However, in
contrast to HIN1, only 13 additional Replikins have been found in H2N2

begi nni ngy_ i : I S BALCY : . Rapdidehres. CRLg el at es
V\n%th thegb%@aé%%éy%%ﬁ%%@%%%{ﬁj gggg%h@g&@gg{lpﬂg%ln t he concentration of
t he H2N2bReptd Kiabthealedoy fteuctipp e@ixanizes the chiigs that arsaitamelgrialentibodyher year s.
(Figure 8). Influenza H3N2 ReBI i.kins; Influenza H3N2 was efyponsi.bl e for

t he humarthepagrmémilkbiad ta Hogelatysly loge prroetant sUiGtER COpgEiedac Mnssas -

di sappeare f.ier 7 AR |
L
hed( g/ q) fraéiiensiend féptikinses fespiratiry oaimbs, afhishvonttl febulsin destrddibd cdiist

persisted through 1998. The energence of twelve new H3N2 replikins in the
mld 19904&rypauglsp@c6) correlates with the increase in Replikin concentration

at the same ti Fi e 8 nd,; W 1 b val: . strain in

recent isolat e‘gEOtg%rg(g'ﬁI?{gpc eFﬁl%%lgS%%%gﬁlp?lec%ﬁw i“gggg%‘%%%@g“o al |

Repl i ki ngndiviama RepEkiRbirbi6&s withal atingle protgial @hBh wak hvsolsuggdstith t he 15

enmer gence of the new substrain H3N2(R%‘. Figures 1 and 2 show that .influenza

epi demi ¢ snffaenzaperd e Meptitioo miay| asewr B (ah shasiag of hisine seidncs befowssn Repildps: of

replikins in..nfluenza wvirus i hs:d . r.angG | east

one repl it Eb)fbry(fﬁl?eg]ﬁlgnto agﬁrﬂipél\é%}lsﬁg Ifl%}n S:éﬁ%én F@%&%ﬁgﬁgges%@ﬁ‘ﬁ% he A

stgain only, ARRFEsibHifiodht AREERS Getvtfen RRIiGH st ctuf @bidried iR@fluiekia

conpositions (Tables 4-6). 20 Increase in Replikin concentration by

repet it i omrusfsolatediand dlasimodépt faliingrunt 1stei marked pyrylapping o RePIKILHHCAES not t o

occur in jnfluenza,virus, .but is,seen i.n other organi I

bel i eved thipRehu g Pli’?t‘?“ﬁse_eﬁc’f[stp e e 8?’?%8?’8%? el?q%ﬁgg%%hzeggs r aél))%glﬁar e

rel ated tQ,RAELISNGEQTHAOES93 (ReplikinéBheehtraaeRe 2B UY 0D disino Whil®harnd1 3 urn are

t he produc%s of 25 substitutions effected by one of two poorly understood

pr ocessesiveilyppany iepkkincindhé #1 aminecasigstof SEQE Higk 468 (Reikareanaentegtion™ of a
pPang

1T R R TR ol B
post ul at gg, .8, G6CYhd DEEMRED Thienithd Uffifen9 vIMREPIRRE AROMORLLRIerB@SE S .

First, the” present data suggests that the change in activity of different
i nf | uenzahstughimshe pratdieand thamaximum Replikin concentration is about 7.5/100 amino

acids (Figure 7); and tomato leaf curl gemini virus, which was also observed to have
overlapping replikins has only about 3.1/100 amino acids.

25 This mechanism of lysine multiples is also seen in the Replikins of cancer proteins
such as in gastric cancer transforming protein, ktkkgnrvsptmkvth (SEQ ID NO. 88), and in
transforming protein P21B (K-RAS 2B) of lung, khkekmskdgkkkkkks (SEQ ID NO. 89).

The relationship of higher Replikin concentration to rapid replication is also
confirmed by analysis of HIV isolates. It was found that the slow-growing low titer strain

30 of HIV (NSI, "Bru", which is prevalent in early stage HIV infection has a Replikin
concentration of 1.1 (+/- 1.6) Replikins per 100 amino acids, whereas the rapidly-growing
high titer strain of HIV (S1, "Lai"), which is prevalent in late stage HIV infection has a

Replikin concentration of 6.8 (+/- 2.7) Replikins per 100 amino acid residues.
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30 being related to non-specific sequence changes, are based upon, or
relate to the increased concentration of strain-specific replikins and

st rai n- spwoioBiog3ossicreases in the replication associated wcrhisepos#em cs. I n
addition, the data were exam ned for a possible insight into which
sequence changes are due to "drift" or "shift", and which due to
conservation, 30 WO 03/083058 PCT/US03/08990 5 storage in reservoirs, then
rgappear ance. fh; shewohhatovt | Ns Akl hMRneAsifs 4nd T epl i kin
cgncentrati onTl-ﬂs% rll%taé Se toot he gu%ﬁ)ipgl(%ti on of]dexélsti.ng (l_epl jéki g;aper
hemaggl utamencellbistconsistdniewitlo theHegand anyhégir andoepidfreplicatingahility eémalaphi ki n
conposition froml to.up to 59 year fter. its di sappearance, plus in the
A strai nSTEFHISIPS- th%nwifw@feﬂﬁ%ve&lﬁgm&ﬁe@m% @Ia? Oéf%?‘@f}?ﬁ% n conpositions
(Tabl es 3 | ' bk he HnRAB SRRI Bt #PRost Bnd he

cinfl uenzgp@rteuﬁ]l}igg%%g%géaﬂ%gg%sfg#grhfggg are reiot assg}g ated w tsh t he

emer genc ehepdbyngimiep klddhaneotipobie tiroms aitibotih evily bamadd atdgerpguatedi ¢ but only
with the r.eagpear ance of replikin conpositions which had appeared in

Boevi ous lepuiag &ey makriagniggs anbEmedTabl e 3). In contrast, for the A strains,
in addition to einﬁ}ﬂ I és@ag Ybi replikins,
new conpositi o%%ﬁggég%g%?%eﬁﬁn%h@;% t %ﬁéggéri 1 P%?é'l?cﬁg ep?:h(?en‘i c of
1996, i n ragriih k@ictiu@(d) feundsa piemniatic orgahist caaprévide aregffectivemmeant®f new
conpositi ogs enmerged). Since the_ A strains only, not inflﬂ,enz B, have
access t@rwomngﬂm%:ém tegatipgmalana. Yarapatioangaipe) halaria eandie aghig bnposi tions

probably deri.ve.from non-. . r e i E%E gt at i ons
of exi stiaﬁ W%%O&Rﬂ?%“ﬁg%\gﬁ@%%%ﬁnﬁpogzdr %o Eég{gﬁgﬁgsetse F%{)lce to the new
Q@NPOSi t iOPEsAbMEM faltdpuriine HidbbtndreCutibediey fosmAlrioR eplkigaanbe pawogad t i on”

(Tables 2-5). The nore prolific nature of H NI conpared with B, and the
fact thatngadmivisiesed frapessiedmnpgy Ot awlasy deipstiphPERORSst rai ns only, but not

Dy e Bt g PR 3R e MDA oG e A

r eSer voi lsfoylSBE R0t Rhdt Khif SstNaH6: meRess Bdlcdriple] Difkentyisdites of thappear ed, and
not reappeared to 25 date (Tables 3-6). Oher replikins disappear for from

one to uprganissimygeeoainwitear Repbkinistta¢itfesal repli ki n sequence reappears. Key
replikin" k' and 'h' am no acids, and the spaces between them are

served during the constant presence of particular replikins over many
years, as shown in Tables 23-6for theghpdyow ng strain-specific replikins:
ten of influenza B, the single replikin of H NT, and the single replikin
of H2N3, Maslawnialdeplikinkor t he 30 reappearance of identical replikins after an

absence. Despite the narked repl ace t, or sufbst.itut.ion acti,vity of other
ani no aciﬂ?rgﬂ%ﬁ’_ﬁtﬁ’ﬁt% Ql}WgP]P@BP&‘H“gF@PPﬁE{'E ary apteh ]d)éa{efi AR  he rest
of the henmgghikt hitfiteSRAURRARSthe PAkAHOPRArdRR kol hi stidine (h) appears

never to
25

a) i) DECOYS:
(C-Terminal) |
keeeckekekekekeckekeekekeekekekeekekekeekeeekk (SEQ ID NO. 293), or
keeeekekekekekeekekeekekeekekekeekekekeekeeekkek (SEQ ID NO. 294), or
30 keeeekekekekekeekekeekekekeekekeckekeekeekeeekk (SEQ ID NO. 295), or
keeeekekek (SEQ ID NO. 296)

if) REPLIKINS:
Hikklikalkkniesiqnkk (SEQ ID NO. 297)
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be, and lysine (k) is rarely replaced. Exanples of this conservation are
seen in the HIN1 replikin"hp(v/i)tigecpkyv(r/k)(s/t)(t/a)k," (SEQ ID NO
135) conswen/oksessveen 1918 and 31 WD 03/ 083058 PCT/ US03/ 08e3WS0H0L000, in
the H3N2 replikin "hcd(g/q)f(qg,r)nekwdl f(v/i)er(s/t)k" (SEQ ID NO 277)
constant between 1975 and 1998 and in the H3N2 replikin

"hqan(s/e)(e/q)g(t/s)g(g/y)aad(llq)kstg(a/n)a(i/l)d(g/g)l(n/t)(g/n)k, (W)n(r

/g ) Vi (eﬁm&;]k{éﬁgggﬂw PG %gg)ch first appeared in 1975, disappeared

for 25 years, en(re ppear e in 2000. Wiile many am no acids were
subst i t uhEdikalkk€SBQSIENOCepbOKi n structure of 2 10 lysines, 6 to 10 residues
apart, one histidine, a mninmmof 6%Ilysine in not nore than

appr oxi mbkdikgkdSEQAINN 08, was conserved. Totally random substitution

woul d no V1. I, S f ese HINL and H3N2 replikins, nor
from 190 atgﬁ{i%ss’:ﬂ(%q@ﬁﬁ @?ggﬁgcgﬁgﬁger sistence of 10 replikin
structurggysmmiwsqg@gpmm,iam)w% of a 1919 18ner replikin after an
absence of "74 15 years. ther than a random type of substitution, the

d6nst ancyatysfyotblkislksagh (SRR 1D NQo¥i3 ol | ed process, or in the |east,
protecti f..the key .repli ki ' hat they are fixed or bound in
some my.gpwg%lflﬁB%@Pqﬁ Fﬂ‘&%@‘eﬁ%ﬁﬁq@%@oﬂ%ﬁgéﬁ“ acids, and histidines, perhaps

bound t oyfigRRbhRY(SEY NEHEX 3epyymes. The nechani sns which control this
conservation are at present unknown. 20 Wether the conservation of

repl i ki nkkklrfeplkngnysetikdih(REQU® NO. 396)l uenza or occurs in other virus

replikin S, exam r Lo f nmout h di sease virus (FMDV) isol ates,
wher e exmﬂ%ﬁ%?@%ﬁ@q]ﬁ%@gggﬁns of this virus have been
wel | -docmgﬁ@;my@ﬁmijwm H%\Nﬁ_ 3@gyades. In the protein VPI of FMDV type O,

the repliki Rkgki vapvk" EQID “NO 3) was found to be conserved in 78%
of the 236giwsclildhdSEQRONCE30Ph PubMed, and 25 each anino acid was found to

e g4, 106 gk RO 88 340707 556 5, 06. 2% . 75. 4% k. 88, 4% Simi L arly,
cuch a8 R O Bowpank” (SEQ 1D N0, 6) 11 HV
Type 1 aitiykdkkynpiitsgkdgmimlk&EQyiqRyiBelntiqkatysfntikkiygie(SRG IDTHR. Hi2yh rate of
Caneer val Lo Coc e 20,k D SRS USRI pydgpsts Pl
o1 s un g R e "been quant i {1 cd by
i mrunoad Siylatkispiplistvidennmik emndyighadilfin(SEQa NEbdySt o i nmobi |i zed mal i gni n
(e e akisympliscvickoamik (SHQ) 15 N0~ 3 16y

ksannsanngkknnaeemknlvnflgshkklikalkkniesignkkh (SEQ ID NO. 317)
25 kknnaeemknlvnflgshkklikalkkniesignkkh (SEQ ID NO. 318)

knlvnflgshkklikalkkniesignkkh (SEQ ID NO. 319)

kklikalkkniesignkkh (SEQ ID NO. 320)

klikalkkniesignkkh (SEQ ID NO. 321)

kkniesiqnkkh (SEQ ID NO. 322)
30 kniesignkkh (SEQ ID NO. 323)

knnaeemknlvnflgsh (SEQ ID NO. 324)

kklikalkkniesignkkqghkk (SEQ ID NO. 325)

kknnaeemknlvnflgshk (SEQ ID NO. 326)

knnaeemknlvnflgsh (SEQ ID NO. 327)
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32 WD 03/ 083058 PCT/ US03/08990 5 The abundant production of antimalignin
anti body by admnistration to rabbits of the synthetic version of the

16- mer pewODiodesissHse sequence was derived from malignin, &0OFTAISN3/08990

car bohydrate or other groups, has established rigorously that this peptide
alone is an epitope, that is, it is a sufficient basis for this imune
response (Figure 3). The 16-ner peptide produced both IgMand IgG forns of

the anti ?Q}H : |]a?4l|r]hgjg BHibgdygyas 10 found to be increased in
cgncentfg on ?%hser |K§%§@6of 79 Cases in the U S. and Asia of
hepat i t i Bvidignittkeplkegtvsytiklin(SEQRID NG 1329) ve years of infection, |ong before

the usual observance of |iver cancer, which devel ops about fifteen to
t went y-fkﬂ@vﬁt@h (SERIP NPn#3ti on. Rel evant to both infectious hepatitis

and H'V jnfegtd t f d cells my be one formof safe haven for
KBRS TEmolbRp! 351

the viru I'fe and avoiding virus eviction, so 15 that the

virus rep@nignhfld@agsnikalwillsh @GBQ HYNGI332y eat ment . Because admini stration
of Replikins stinulates the i mune systemto produce antibodies having a

gt ot oxi kkukeeninivaflgsh (SRQIBNPnES)based on the particular influenza virus
Repli ki n, or. group. of | ki rved to be nost concentrated over a
given ti h@magw}eg]ﬂwgh%?@g’?tﬁfon agai nst the particular strain of

i nf | uenzgaRBStsidikkB(SEQATCROS83HN 20 outbreak in a given influenza season.,
e.g., an energing strain or re-energing strain For exanple, analysis of

t he i nf | klemgsiqnkkh (SEQIREYE! 83%)ni n ami no acid sequence on a yearly or

bi -yearly basjs rovi.des da i useful in fornulating a

speci f i chWq#gyﬁ:th Hsﬁﬁﬂghé%%g\@:‘?%g)for that year. It is understood
ylat sucgmﬁgﬁk¥§gg]ﬁﬁmobgygonducted on a region-by-region basis or at any
desired ti period, so that strains energing in different 25 areas

t hr ougholkkiishesqglo(SEQ EAN®S339t ect ed and specifically targeted vaccines for
each regjon c farmul d. Currently, vaccine fornul ati ons are changed
tw ce yeg#?%k¥£%k§§gﬂﬁ§§boﬁgﬁ WHO and CDC neetings. Vaccine fornul ations
are baseg Qb l(SBc@ Neysdgnce of the nost  current preponderance of

i nfluenza virus strain in a gi'ven region of the world. However, 30 prior to
t he pr esé&niesignikd(SEENID NEY.84Rhs been no correl ation of influenza virus

oL IRSEA el AR S ASEIETR DRy viLn eocurrence of I luena
quant ¢ sy REK B IR DR TN %P, B [ lenza 33 WO 03/ 083088
PCT/ US03/ 08990 ‘

b)"liver stage antigen-3" gene="LSA-3" Replikins

henvlsaalentgseeekkevidvieevk (SEQ ID NO. 345)

kenvvttilekveettaesvttfsnileeigentitndtieekleelh (SEQ ID NO. 346)

25 hylggmkekfskek (SEQ ID NO. 347)
hylqqmkekfskeknnnvievinkaekkgnvqvtnktekttk (SEQ ID NO. 348)
hylqgmkekfskeknnnvievtnkaekkgnvqvtnktekttkvdknnk (SEQ ID NO. 349)
hylqgmkekfskeknnnvievtnkaekkgnvqvtnktekttkvdknnkvpkkrrtgk (SEQ ID NO. 350)
hylqqmkekfskeknnnvievtnkaekkgnvqvtnktekitkvdknnkvpkkrrtqksk (SEQ ID NO. 351)

30 hvdevmkyvqkidkevdkevskaleskndvinvikqnqdffskvknfvkkyk (SEQ ID NO. 352)
hvdevmkyvgkidkevdkevskaleskndvtnvikqnqdffskvknfvkk (SEQ ID NO. 353)
hvdevmkyvqgkidkevdkevskaleskndvtnvlkqnqdffsk (SEQ ID NO. 354)
hvdevmkyvqkidkevdkevskaleskndvinvik (SEQ ID NO. 355)

hvdevmkyvgkidkevdkevskalesk (SEQ ID NO. 356)
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5 pandem cs and epidem cs and provides for production and tinely

adm ni stration of influenza vaccines tailored specifically to treat the
preval entwormgiongy or re-enmerging strain of influenza vi PGI/USN3/68990
particular region of the world. By analyzing the protein sequences of

i solates of strains of influenza virus, such as the hemagglutinin protein
sequence, for the presence, concentration and/ or conservation of Replikins,

i pf | uenz Q”KW @g}g@,ﬁt’ e M i cs can be predicted. Furthernore,
t he seveI?‘lzc%y 0 dgﬁdé(ﬁ out @éa@s of 1nf ?]uenza can be significantly | essened
by adni nivsleemkpakadkeivdit (SE@FRA N@p58 e vacci ne based on the Replikin
sequences found to _be nost _abundant or shown to be on the rise in virus

i sol at eshW@mkﬁV‘ﬁiiMEtQ H%I\{%rz'lsg)j, such as about one to about three years.
An infl pa ok ﬁﬁ%gﬁvyﬁ%@a?ﬁ%%‘ﬁgméhﬁ%@%%m)' ncl ude a single Replikin

15 peptide sequence or rality of "Replikin sequences

obser vedkiiakkfitiesgasgikkl (SEQUDaN@s3619r ef erabl y, the peptide vaccine is
based on Replikin sequencg%{sg shown to be increasing in concentration over

40gi ven k lskkvesavaghdhd| NY-86%) at least that period of tine.

However , cine | served Replikin peptide(s) in
conbi nat F@H(Y%V?ng%m;%?ﬁ%IQ(ﬁ?pepti de or may be based on new Replikin
pept i de pREMEREEssgkRE (SEQ IBaYDi ¥64) peptides can be synthesized by any

met hod, including chem cal synthesis or reconbi nant gene technol ogy, and
may i ncl kidekiensagwralikhKERQ ©nde%, al t hough vaccines based on pepti des

cont ai ni nly Repli ki are preferred. Preferably, vaccine
conposi tP% Vegévﬁgﬁg&i(ﬁgg?nﬁf@gfgﬁ@z contai n a pharnaceutically acceptable
garrier ﬁp@e(eg{,sgm;}g_}g@mmgfghp i nfluenza vaccines of the present

invention can be adm nistered alone or in conbination with antiviral
drugs, shutegasglddn(SEQ BINO-36Ht erferon; interleukin; M2 inhibitors, such

as, amantadine, ri t adi ne: .. ne 4 nhi Bi as zanam vir

and osel Yaerﬂlwp‘fdv%%%%ﬁﬁ% FiERle as%%sﬂﬁ@@%{%ﬁ%?é%%@%ﬁg?)of antiviral

drugs. AngleksidlesfddilpeildmlkpanyigdidiestedvicklgérvesP{SEQIDING 37 ci par um nal ari a

antigen 30 |ocated at_the nerozoite Surf?éf g)/I‘(Sr Lthin the

par asi t opikgresddiesnsldiesidmikgdnsladmdipsiedvitly %i@ ﬁ]ﬁ%l i ke influenza virus,
| so contains .nu us. |k K] ; are several differences

ween ?%TCSS@S%%@?%%&%&@%E.&WW?’Bﬁ‘é@mﬁ um falci parum and
i nf | uenzaigideddleé il REmkKSEQEAND. 873)Pl asnodi um f al ci parum cont ai ns
several partial Replikins, referred to herein as "Replikin decoys." These

decoy st hiisgdaddssatamadesimkikkaup S ER B ¥ SF4PCT/ USO3/ 08990 5 abundance of
B A 0 S e
anti - mal adeabhentSHQID NO. 376)
25 kleevi:melk (SEQ ID NO. 377)

ktietdileekkkeiekdh (SEQ ID NO. 378)

kkeiekdhfek (SEQ ID NO. 379)

kdhfek (SEQ ID NO. 380)

kfeeeaeeikh (SEQ ID NO. 381)

30 ¢) 28 KDA ookinete surface antigen precursor Replikins:
kdgdtkctlecaggkkcikhksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 382)
' kdgdtketlecaggkkcikhksdhnhksdhnhksdpnhkk (SEQ ID NO. 383)
kdgdtkctlecaqgkkcikhksdhnhksdhnhksdpnhk (SEQ ID NO. 384)
kdgdtkctlecaqgkkcikhksdhnhksdhnhk (SEQ ID NO. 385)
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other agent will bind to the relatively less inportant structure containing
the lysines, i.e., the Replikin decoys, rather than binding to histidine,
whi ch i s woasmesoss n Replikin structure, such as repliki n®CrruSogegoe at ory
enzynmes, which could result in destruction of the 10 trypanosonme. Another
di fference seen in Plasnodiumfalciparumis a frequent repetition of

i ndividual Replikin structures within a single protein, which was not

observe EEE]?SE]{M’]EP&}(E i\ﬁpr may occur by (a) sharing of

|§SI ne (rjk%gdy&é%k ween Replikin and ?E) by repetition of a portion of a
Repl i ki nkdehjugleca)giktikhlo(SEQIDANORSI) i ki n sequence. 15 A third significant
di fference bet ween Regl i kin structures observed in influenza virus

i sol at eskdastkapleangkli(OBRIR NPpa¥%m i s a marked overl appi ng of Replikin
struptyrgggdﬁﬁﬁ?&)&% E@ﬁ@ggg roteins, e.g., there are nine overl apping

replikin 0 acl sequence of SEQ ID NO 393 (Replikin

concent r i, gyan)?‘keaéec&d cHRAgias PO IBCNOs390)and 15 overl appi ng replikins in the
41 am no acids of . 467 (Replikin concentration = 20 36.6/100
afi no ackepgpgk qudﬁﬁdgEthE%N(b\?’@ﬂ) appi ng Replikin structures occur in bl ood

st age hoz es a n st, influenza virus Replikins
are mrefl@@é“f’fl&vg F‘ﬁ%’gﬁt%fg %Qpl;bolﬁgl %é nd t he maxi mum Repl i kin

concentration is about 7.5/100 am no acids (Figure 7); and tomato | eaf

curl gemni virus, which was al so observed to have overlapping replikins
has onl ydaBined Sagd trophegvitepand seizonts Replikingechani sm of | ysine nultiples

transt or HAGHEFBHER eﬂﬁﬁﬁ%ﬁ@éﬁ XpSpenRoR GEY R B8 " in e
teansf or margniNaahst &&M RO Ib W@, 3dahkekmskdgkkkkkks (SEQ I'D NO

89). The relati onshl p of higher g: i Kin concentration to rapid
replicat kmﬂmhlssdhiﬂsksdpdﬂ&kmmkl(ﬁ]i@d NQi 399f HIV isol at es. It was found

that the_ s 30 of HHV (NSI, "Bru", which is
preval enkswwﬂﬁﬁh&@Q%gﬁ?g@ has a Replikin concentration of 1.1
(+/- 1.6} RBeRhhkiiis dlﬁﬁk( lemggrgl ds, whereas the rapidly-growing high

titer strain of HV( , which is prevalent in |late stage HV
i nf ectlokldmnhdnkﬂépﬂﬂd(SEQcmlN@nﬁP&)tlon of 6.8 (+/- 2.7) Replikins per 100

am no acid resi 58 PCT/ US03/ 08990 5 The high

@8ncent rmﬁi@ﬂ( gp@#ﬂ@&}ﬁlgﬁ%éﬁ kins in malaria, influenza virus and
cancer cgl P @rﬁ% h the | egendary high and rapid replicating
ability of marari rganlsms The nultitude of overlapping Replikins in

mal ari a &kdmhR(SEQAESNEN40Dpportunity for the organismto flood and confuse
wrong andsageee ik gt kAle kgl (ECUR B Top T “¢ 1 he ehance that the
hslyalqqneeygkvknekdqneikkik (SEQ ID NO. 403)
25 hslyalggneeygkvknekdqneikk (SEQ ID NO. 404)
hslyalggneeygkvknekdqneik (SEQ ID NO. 405)
hklenleemdk (SEQ ID NO. 406)
khfddntneqk (SEQ ID NO. 407)
kkeddekh (SEQ ID NO. 408)
30 keennkkeddekh (SEQ ID NO. 409)
ktssgilnkeennkkeddekh (SEQ ID NO. 410)
knihikk (SEQ ID NO. 411)
hikkkegidigyk (SEQ ID NO. 412)
kkmwtcklwdnkgneitknih (SEQ ID NO. 413 )
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10 |l eaving key mal aria antigens unharned. As in the case of influenza
virus, for exanple, peptide vaccines based on the Replikin structure(s)
found i n wbe3fsdoss i a organi sm can provide an effective neae3/ush3/ogpevent i ng
and/or treating malaria. Vaccination against nmalaria can be achi eved by
adm ni stering a conposition containing one or a m xture of Replikin
structures observed 15 in Plasnodi um fal ci parum Furthernore, antibodies to

laria ﬂ]ﬂ? %ﬁ't% qm istered for passive immunity
grE mal ar1 aéa%l Fec ion purp ses ﬁ%(ggl em;ﬂpgraow es a list of several
Pl asnodi ugkkidehepiiaigliedkRaphkikiieytslathifrakedkqqhdvth 63HQ M3 Nfe. 41ldbed that this
ki

list is not neant to be conplete. Different ol or gani sm may
cont ai n bedseenrRkakerdilemnpakikiteytnkshfkalkgnkagsny hng&?[&g&paﬂ blikins a) Prinmary

et 0701 16 S;@g@%ﬂﬁﬁg@&?ﬁ*?ﬁe T 25 ) 1) DECOYS

(G Term edkkﬁﬁ]ﬁ&kﬁf}zﬁﬁﬂ k@KSEKpI&N&Mek)ekeekeeekk (SEQ I D NO.
293), or eeeekekekekekeekekeeke eekekekeekekekeekeeekkek (SEQ I D NO.

204) , or kgl dkbepnkikdietakitbfsadiakaqneatba(SFk HR Dk )ekeekeeekk (SEQ I D NO.
295), ee Hkkl i kal kkni esi gnkk
(SEQ I D %@%@%M@ﬁ@%&@/ﬁg S hickl ieal ki oo gnkm ( SEQ
I D NO. 228 nkinkkdys ARINGEQ@AINO.highh i kal k (SEQ I D NO. 300)
kat ysf vnt Kkki i sl k hkk (S 301) katysfvntkkkii sl ksgghk (SEQ I D NO
302) 10kkaytylkfth'ﬁﬂ{ qq@WbEQEQ(IQé@l #2N0. 303) htyvkgkkapsdpgca

di keeckelkie nﬁltﬁi%ia%nnl?qqnnvth?(gﬁbllﬁw. ﬁ%})ghk (SEQ ID NQ. 305)

15 kithffkaknnkqgnnvth (SEQ ID NO. 424)
hknnedikndnskdikndnskdikndnskdikndnnedikndnskdik (SEQ ID NO. 425)
hknnedikndnskdikndnskdikndnskdikndnnedikndnsk (SEQ ID NO. 426)
hknnedikndnskdikndnskdikndnskdikndnnedik (SEQ ID NO. 427)
hknnedikndnskdikndnskdikndnskdik (SEQ ID NO. 428)

20 hknnedikndnskdikndnskdikndnsk (SEQ ID NO. 429)
hknnedikndnskdikndnskdik (SEQ ID NO. 430)
hknnedikndnskdikndnsk (SEQ ID NO. 431)
hknnedikndnskdik (SEQ ID NO. 432)
hknnedik (SEQ ID NO. 433)

25 kkyddlgnkynilnkIknsleekneelkkyh (SEQ ID NO. 434)
kyddlgnkyninklknsleekneelkkyh (SEQ ID NO. 435)
kynilnkIknsleekneelkkyh (SEQ ID NO. 436)
klknsleekneelkkyh (SEQ ID NO. 437)
knsleekneelkkyh (SEQ ID NO. 438)

30 kneelkkyh (SEQ ID NO. 439)
hmgnnqdinenvynikpgefkeeeeedismvntkk (SEQ ID NO. 440)
knsnelkrindaffklh (SEQ ID NO. 441)
kpclykkckisqclykkckisqvwwempvkdtfatyernnvinskienniekiph (SEQ ID NO. 442)
hinneytnknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 443)
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kkkkf epl kngnvsetiklih (SEQ I D NO 306) kkkfepl kngnvsetiklih (SEQ ID NO
307) 15 kkfepl kngnvsetiklih (SEQ ID NO 308) kngnvsetiklih (SEQ ID NO
309) kI iwbgnksoks (SEQ | D NO. 310) kvkki gvt | kkf epl kngnvsecCirkisosihgyak dkkh
(SEQ I D NO 311)

hl'i yknksynpl I'l scvkkmmm kenvdyi gngnl t kel mgkat ysfvnt kkkii sl k (SEQ I D NO
312) 20 hliyknksynpl |l scvkkmmm kenvdyi gngnl f kel mgkat ysfvntk (SEQ I D NO

318) hl |Mhﬂd§$ﬁ@pkﬂdl§kﬂé@h[ﬁﬂukbdﬁﬁkﬁhﬁlﬂ@ﬂ¢@lmq¥44QSEQ | D NO. 314)
hl'i yknksynpl | | scvkkmm kenvdy|8 nl k (SEQ I D NO. "315)

hl i yknksyRipnestakapknaivk 316)

oo e n%ﬁ ﬁﬁéﬁ%ébg{‘ékﬂo@?%? oD

knl vnf | gshdakslighRdyekicieprsd HHEIML; NO. 319) kkli kal kkni esi gnkkh ( SEQ
| D NO. 320) klikal kkn| e5| nkk (SEQ I D NO. 321) kkniesignkkh (SEQ I D NO
322) 30 klﬁg‘@gﬁmkkkﬁnglsé‘@ BORO. 483) knnaeenknl vnfl gsh (SEQ | D NO. 324)

I kal kkp n NO. 325) kknnaeenknl vnfl gshk (SEQ I D NO.
3%) knn%%ee@féﬁﬁe{‘nﬁﬂqgﬁﬁ I@E@ ﬁ%)NO 327) 37 WD 03/083058 PCT/ US03/ 08990 5
kl'i kal kknkspsiyeibskie@BidykkieEshit 5§@Q 2RO, |@5Bj(l gvt | kkf epl kngnvsetiklih (SEQ
I D NO. 329) kngnvsetl klih (SEQ | D NO. 330)" klihlgnkdkk (SEQ I D NO. 331)

ksannsann@@k%ﬁh@@ﬁﬁsnkm{ﬂ%m NEE@SLD NO. 332) 10 kknnaeenknl vnflgsh ( SEQ
N 535 RReRPBOSECHT ST N 536) kel mmgkat yel vnt kiki 5] ksggh (SEQ
I'D NO. 33ifldssssnkvh (SEQ ID NO. 453)

15 kssssnkvh (SEQ ID NO. 454)
himlksgmytnegnkscecsykkkssssnk (SEQ ID NO. 455)
himlksgmytnegnkscecsykkk (SEQ ID NO. 456)
himlksgmytnegnkscecsykk (SEQ ID NO. 457)
himlksgmytnegnkscecsyk (SEQ ID NO. 458)

20 kplaklrkrektqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 459)
krektqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 460)
ktqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 461)
kplaklrkrektqinktkyergdviidnteigkiiirdyhetlnvh (SEQ ID NO. 462)
kplaklrkrektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 463)

25 kirkrektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 464)
krektqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 465)
ktqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 466)
kkdkekkkdsnenrkkkqkedkknpndnkikkieytnkith (SEQ ID NO. 467)
kdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 468)

30 kekkkdsnenrkkkqgkedkknpndnklkkieytnkith (SEQ ID NO. 469)
kkkdsnenrkkkqgkedkknpndnkikkieytnkith (SEQ ID NO. 470)
kkdsnenrkkkqgkedkknpndnklIkkieytnkith (SEQ ID NO. 471)
kdsnenrkkkgkedkknpndnkIkkieytnkith (SEQ ID NO. 472)
kkkgkedkknpndnklkkieytnkith (SEQ ID NO. 473)
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15 ksgghkk (SEQ ID NO. 338) kkkiislksggh (SEQ ID NO. 339) kkiisl ksqgh
(SEQ I D NO. 340) kkniesignkkh (SEQ ID NO 341) kniesignkkh (SEQ I D NO
342) 20 hwowkgtloapsdpgcadi keeckel | kek (SEQ I D NO. 343) PCT/US03/08990

ht yvkgkkapsdpqcadi keeckel | k (SEQ ID NO. 344 ) b)"liver stage antigen-3"
gene="LSA- 3" Replikins henvlsaal entqseeekkevi dvi eevk (SEQ I D NO. 345)
kenvvttil ekveettaesvttfsnil eeigentitndtieekleelh (SEQ ID NO 346) 25

hyl ggnke K S 3 kf skeknnnvi evt nkaekkgnvqvt nkt ekt t k
%EQ | D ﬁ@sk glg%‘% d":i%/ufkle 1%@%)annw evt kaekkgnvgvt nkt ekt t kvdknnk (SEQ I D
NO 349) kqiekagrvalksisplrian G BY IDRY@ KNV qvt nkt ekt t kvdknnkvpkkrrt gk (SEQ ID

NO. 350) " hyl ggnkekf skeknnnw evt nkaekkgnvqgvt nkt ekt t kvdl ani kkvpkkr rt gksk
(SEQ | D Nakkagudnkibicytnkih (kEQJRI MRed@evskal eskndvt nvl kgngdf f skvknf vkkyk

(SEQ I D Ei%p 35.'5%9 H ,g@ Mgéw evskal eskndvt nvl kgnqdf f skvknf vkk ( SEQ
ID NO. 3 evskal eskndvt nvl kgngqdf f sk (SEQ I D NO. 354)
hvdevnky dgmm gg kpdyorwigsy (SEQ | D NO. 355)

hvdevnkyvdki dkevdkevskal esk (SEQ I D NO. 356) 38 WO 03/083058 PCT/ US03/ 08990

50hvdevnkikkigkinkitle (SEQUBDKNQSED)| D NO. 357) hvdevikyvgki dkevdk (SEQ I D NO.

‘E’ﬁ?v. dl|g~]§'ﬂ?ﬂ]t¥ &ﬁ%ﬁ@i\ﬁ?@%ﬁgvggﬂkh (SEQ I D NO. 360)

kaakkkkkﬁg@fﬁ?ﬁ@@ﬁﬁﬁm(fﬁ@ I D NO. 361) 10 kakkkkl ekkveegvsgl kkh (SEQ I D
NO. 362) kveegvsgl kkh (SEQ I D NO. 363) kkkl ekkveegvsgl kkh (SEQ I D

NO. 364) hgdikiedwinemfagequitrikihd(ckmdiskiishoifldaSEQ 1P dkk v88hvsgl kkh (SEQ | D NO.

300) 15 KK S n e Thdcokmdiskalat (SEQ AT NG s h (SEQ 1D NO.368)

15 hgqikiedvnnenfaneqmknkyndeckmdisksk (SEQ ID NO. 484)
hgqikiedvnnenfaneqmknkyndeekmdisk (SEQ ID NO. 485)
kkyddlgnkynilnklknsleekneelkkyh (SEQ ID NO. 486)
kyddlgnkynilnklknsleekneelkkyh (SEQ 1D NO. 487)
kynilnklknsleekneelkkyh (SEQ ID NO. 488)

20 klknsleekneelkkyh (SEQ ID NO. 489)
knsleekneelkkyh (SEQ ID NO. 490)
kneelkkyh (SEQ ID NO. 491)
hmgnnqdinenvynikpgefkeeeeedismvntkkcddigenik (SEQ ID NO. 492)
ktnlyniynnknddkdnildnenreglylcdvimknsnelkrindoffkih (SEQ ID NO. 493)

25 knsnelkrindnffklh (SEQ ID NO. 494)
krindnffklh (SEQ ID NO. 495)
hinneytnknpkncllykneernyndnnikdyinsmnfkk (SEQ ID NO. 496)
hinneytnknpkncilykneernyndnnikdyinsmnfk (SEQ ID NO. 497)
hinneytnknpkncllyk (SEQ ID NO. 498)

30 kpclykkckisqvwwempvkdtfatyernnvinskienniekiph (SEQ ID NO. 499)
kekisqvwwempvkdtfatyernnvinskienniekiph (SEQ ID NO. 500)
kienniekiph (SEQ ID NO. 501)
knktngskgvkgeyekkketngh (SEQ ID NO. 502)
ktngskgvkgeyekkketngh (SEQ ID NO. 503)
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hvegnvyvdvdvpankdgf | gi | neaggl kenf f nl edvf ksesdvi t veei kdepvgk (SEQ I D NO.

369) hi kgl eeddl eevddl kgsi | dm kgdnel gdndkesl edvttkl gervesl k (SEQ I D NO.

370) hi kybeadsiossevddl kgsi | dm kgdmel gdndkesl edvt t k ( SEQ | PCR@S0378bYy0 20

hi kgl eeddl eevddl kgsi | dni | kgdnel gdndk (SEQ I D NO. 372)

hi kgl eedd| eevddl kgsi |l dm k (SEQ I D NO. 373) hiisgdadvl ssal gndeegnkt r kkagr pk
(SEQ ID NO. 374) hditttl devvel kdveedki ek (SEQ I D NO. 375) kkl eevhel k ( SEQ

(SEQ | _ 1D | .
398 i URsT PR S RIOIN Cunt e’ (SEQ 1D NO. 380) ki cesacsl kh
(SEQ I D Ney eBE&e)mg&ﬂS@X) ABNKDAOSPKi net e surface antigen precursor Replikins:
gt kot keoaggket Mwh”hksﬁ%@f%@wﬁ%@%&% 506}

kdgd

kdgdi e F@%ﬁ%%ﬁe RKERRE E@W@%@%@%@ B 90 0g3056

PCT/ US04 RRAKlcajrklg e ddsfiiraeiuiley’s (BQ SDMNOKSISEQ | D NO. 386)

kdgdt kct | ecaqgkkm khk (SEQ I D NO 387) kdgdtkctl ecaggkk (SEQ I D NO 388)
R@gdt ket hisdksapiytiegBiraecsykidsssaiyh (REQIRPNAYREVgegkcvwdgi h (SEQ I D NO. 390)

10 kecge o yvl t nryecepknkct sl edt nk ( SE
Lde’\lIOhk?,gEfq ﬁﬁg"%@%@% tﬁﬁ%ﬁ%ﬁ?ﬁgggqp?gba%%schi zonts Replikins: (S5
sdhnhks s {‘gfcggl,pd}}h OMKNOSE@I) D NO. 393) 15

ksdhnhksdhnhksdnnhEsd nhk knnnn(nk (SEQOISD I\?O 394) )

Klsédhggg)skmnﬂkkmg&mkm:mdyr (FBEEN MONGI2)395)  ksdhnhksdpnh nnnnnk (SEQ | D

NS 90) kol ERRR R b HdanT8AG mHENaRgYccnksdpnnk (SEQ 1D

15 kirkrektqinktkyergdviidnteigkiirdyhtlnvhkldh (SEQ ID NO. 514)
krektqinktkyergdviidnteigkiirdyhtlnvhkldh(SEQ ID NO. 515)
ktqinktkyergdviidnteigkiirdyhtlnvhkldh (SEQ ID NO. 516)
kplaklrkrektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 517)
klrkrektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 518)

20 krektqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 519)
ktqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 520)
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 521)
ksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 522)
kscecsykkkssssnkvh (SEQ ID NO. 523)

25 kkkssssnkvh (SEQ ID NO. 524)
kkssssnkvh (SEQ ID NO. 525)
kssssnkvh (SEQ ID NO. 526)
himlksqmytnegnkscecsykkkssssnk (SEQ ID NO. 527)
himlksqmytnegnkscecsykkk (SEQ ID NO. 528)

30 himlksqmytnegnkscecsykk (SEQ ID NO. 529)
himlksqmytnegnkscecsyk (SEQ ID NO. 530)
hnnhnigiykdkrinfmnphkvmyhdnmsknertek (SEQ ID NO. 531)
hnnhnigiykdkrinfronphkvmyhdnmsk (SEQ ID NO. 532)
hnnhnigiykdkrinfrrnphk (SEQ ID NO. 533)
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20 knnnnnkdnksdpnhk (SEQ I D NO. 399) kdnksdpnhk (SEQ I D NO. 400) ksdpnhk
(SEQ I D NO. 401) hslyal ggneeygkvknekdqgnei kki kgl i eknk (SEQ | D NO. 402)
hsl yal gqgrweygksdoseekdgnei kki k (SEQ | D NO. 403) 25 hsl yal qqmregyskyvigekdgnei kk
(SEQ I D NO. 404) hslyal ggneeygkvknekdgnei k (SEQ I D NO. 405) hkl enl eendk
(SEQ I D NO. 406) khfddntnegk (SEQ ID NO 407) kkeddekh (SEQ ID NO. 408) 30
Eegﬂptteddekh (SEQ ID NO. 409) ktssgil nkeennkkeddekh (SEQ I D NO. 410)

i hi I [ gksliygyk (SEQ I D NO. 412)
kkmat ckl wdn &ﬁgp eﬂ%ﬂ%%%%lpgﬁﬁk) 13 ) 40 WO 03/083058 PCT/ US03/ 08990 )
5 kkgi qwhAkdrkhidwinsk [SEQRDMOL K3%)h (SEQ I D NO 414
Eﬁgkdsnenrkkkgkedkknpnklkkleytnklthffkaknnkgqnnvth (SEQ | D NO. 415)

snenr kkk
kdsnenr kkkgkedkknpnkl kki eyt nki t hf f kaknnkggnnvt h (SEQ I D NO 417)
kkgkedkknpnkl kki eyt nki t hf f kaknnkggnnvth (SEQ I D NO. 418) 10
kgkedkknpnkl kksyeyHepils iRepfikil atcviteg dirad bn RSﬁQhﬂs[aubﬁ)as tht ¥lioma Replikin
kedkknpnkl kki eyt nki t hf f kaknnkggnnvth ( SE &
k@pnk| kk(werm N f Ve kagrafldy tos th@&gatlmQQ@ephlﬂ (SEQ ID NO.: 18)

S A O D b (0

hknnedi k
Pknnedi kg o nRRAE |r§%%%$%%%a§$%%b%§ﬁamwm

hknnedi k ethesgie dnerestedgikg Rmpkldnﬂshdvmacgl‘ken(tmﬁrmdl‘!my bppepd to augment

hknnedi kndnskdi knd
nb%dy%oﬂce%’%rﬁ&é& 1rr]1dor} gr% liys%%llmze(g'espectlve VITuS 1}1fected cells and release virus

15 extracellularly where chemical treatment can then be effective. Similarly, a malaria
vaccine, based on Replikins observed in Plasmodium falciparum malaria antigens on the
merozoite surface or within the parasitophorous vacuole, for example, can be used to
generate cytotoxic antibodies to malaria. Recognin and/or Replikin peptides may be
administered to a subject to induce the immune system of the subject to produce anti-

20 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.

In another embodiment of the invention, isolated Replikin peptides may be used to
generate antibodies, which may be used, for example to provide passive immunity in an

25 individual. Passive immunity to the strain of influenza identified by the method of the
invention to be the most likely cause of future influenza infections may be obtained by
administering antibodies to Replikin sequences of the identified strain of influenza virus to
patients in need. Similarly, passive immunity to malaria may be obtained by
administering antibodies to Plasmodium falciparum Replikin(s).

30 Various procedures known in the art may be used for the production of antibodies
to Replikin sequences. Such antibodies include but are not limited to polyclonal,
monoclonal, chimeric, humanized, single chain, Fab fragments and fragments produced by
an Fab expression library. Antibodies that are linked to a cytotoxic agent may also be

generated. Antibodies may also be administered in combination with an antiviral agent.

45



20 hknnedi kndnskdi kndnskdi kndnsk (SEQ I D NO. 429) hknnedi kndnskdi kndnskdi k
(SEQ I D NO. 430) hknnedi kndnskdi kndnsk (SEQ I D NO 431) hknnedi kndnskdi k
(SEQ | D Noo 0d823pshknnedi k (SEQ ID NO. 433) 25 PCT/US03/08990

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

kyddl gnkyni | nkl knsl eekneel kkyh (SEQ I D NO. 435) kyni |l nkl knsl eekneel kkyh
(SEQ I D NO. 436) kIl knsl eekneel kkyh (SEQ I D NO. 437) knsl eekneel kkyh ( SEQ

D NO 4 . o .
h%nngdi %ﬁﬁ%‘%ﬁ%"%%@%ﬁéﬁ%‘éﬁ a4 t{’éﬁ%)rf’% RRtikips gy be admiistered 95281
(SEQ | D hdibo#é Lbcktkipcl ykkeki sgel ykkeki sgvwwenpvkdt f nt yer nnvl nski enni eki ph

(SEQ I D NO 442) hinneyt nknpkncl | ykneer nyndnnj kdyi nspmf kk (S | D NO. 443)
41 WO 03/ 083058 rpleyprgdusiiapamiibadipy yiioys KW@RW@% Iwmggm‘aﬁ%ﬁ vi nsi nnf k

SEQ | D NQ. ,444)..hi - nk | . o .
ko DUResSD S PRSP SRRARG! pkSmpitd (1 REVdtRbrides, includin bur ot | o
447)  KOwkaeY ekidobits) Ghicé, SEQ 4rld 1NGer AdBinak0 giye kijedntgihay BEQedDoNO.  449)

ksgmyt negnkscecsykkkssssnkvh (SEQ I D NO. 450) kscecsykkkssssnkvh (SEQ ID
NO. 451) enbduke thegmianimologiedl 1espause, depondingen dishesispeaepnomdiyg butsgy 15

kssssnkvh (.S D 454 hi m.ks t negnksge kk . 455
hi m ksg “\tég &E@@E@%&?&“‘%’%’E@Eﬁlﬁﬂ%%%‘%&m%@ﬁ% §Sg“r$§t%%§'§‘ E‘é‘:sg‘@ﬁbg‘d%gm | D)
NO.  457) guithddl d¢BeMMIbERERs S6EE 8 s I FRRn uNQicﬁ@l dls,38dlyanions, peptides, oil
kpl akl r kr ekt gi nkt kyer gdvi i dnteigkiiirdyhetlnvhkldh (SEQ I D Ng 459)

kr ekt qi nletrajsermgdeyi libpeg hepbéyianiy Histrophduk], @éhd poEaially useiul gogn adjuvants

such as BCG and Corynebacterium parvum.

—

15 Monoclonal antibodies to Replikins may be prepared by using any technique that
provides for the production of antibody molecules. These include but are not limited to
the hybridoma technique originally described by Kohler and Milstein, (Nature, 1975,
256:495-497), the human B-cell hybridoma technique (Kosbor et al., 1983, Immunology
Today, 4:72), and the EBV hybridoma technique (Cole et al., Monoclonal Antibodies and

20 Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). In addition, techniques developed for the
production of chimeric antibodies (Morrison et al., 1984, Proc. Nat. Acad. Sci USA,
81:6851-6855) or other techniques may be used. Alternatively, techniques described for
the production of single chain antibodies (US 4,946,778) can be adapted to produce
Replikin-specific single chain antibodies.

25 Particularly useful antibodies of the invention are those that specifically bind to
Replikin sequences contained in peptides and/or polypeptides of influenza virus. For
example, antibodies to any of peptides observed to be present in an emerging or re-
emerging strain of influenza virus and combinations of such antibodies are useful in the
treatment and/or prevention of influenza. Similarly, antibodies to any replikins present on

30 malaria antigens and combinations of such antibodies are useful in the prevention and
treatment of malaria.

Antibody fragments which contain binding sites for a Replikin may be generated
by known techniques. For example, such fragments include but are not limited to F(ab’),
fragments which can be produced by pepsin digestion of the antibody molecules and the
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kt gi nkt kyer gdvi i dntei gkiiirdyhetl nvhkldh (SEQ ID NO 461)

kpl akl r kr ekt gi nkt kyergdviidnteigkiiirdyhetl nvh (SEQ I D NO. 462)

kpl akl r krwhtogiosdoskyer gdvi i dnt ei gkiiirdyh (SEQ I D NO 463) P23/US03/08990
kI rkr ekt gi nkt kyergdviidnteigkiiirdyh (SEQ ID NO 464)

kr ekt gi nkt kyergdviidnteigkiiirdyh (SEQ ID NO 465)

kt gi nkt kyergdviidnteigkiiirdyh (SEQ ID NO 466)

kkdkekkk k Kk ' . ;

K kekkkdgﬁgﬁjra”l?éﬁ E@Eﬁgﬁ%ﬁ%@%ﬁ%@@ﬁ‘% ?%%%%RN%Q gﬁ%@)?ﬁl%g(ab ):

kekk kds neragitkiig k adiekimpinelndF dbkaxeydssib tibrafiSH@QnIbD geteraed{Huse et al., 1989,

kkkdsnenr kkkgkedkknpndnkl kki eyt nkith (SEQ .| D NO. 470

kkdsnenr @quk@@r&ﬁ:daﬁaﬁi%mktp@}lpwwwﬁ apdeasyigeniiratipp0f monoclonal Fab

kdsnenr kkkgkedkkn nkl kKi L. (SEQ I D NO 472)

kkkgkedk gﬂiﬁ%ﬁ%l"féﬁﬂg‘ﬁtﬁﬁéﬁdﬁ& [D NO 473) 42 WD 03/ 083058 PCT/ US03/ 08990
5 kkgkedkknpnduikd ki @wt altinidlichipRQibdayNOincAeaded i ghactakapndmkiukiaheyt nki t h
(SEQ I D NO. 475) kedkknpndnkl kkki eyt nkith_ (SEQ I D NO. 476)_ .

Kikon pnd nk Inheltigeancs kegandlesrbcrmencell tvpd (Figrrgrd and thiei s akibedy pindsdo D NO. 478)

10 ki kki nkith (SEQ | 79 kKi Ki t:h | Ki [
(sEQ D .-lgﬁf)wﬁﬁg%féiﬁﬁﬁﬁﬁ%o&kﬁibﬁ8%@&%%?5&_ s B sco Th o
hggi ki gg\#r%ll’qenf Eﬁggrrké}ﬁ%ndeekg?ﬁ@%ﬁéﬁg#@@%@%ﬂ%ﬁﬁ%h andTable

hggi ki ed2)n@opulnggmitndigniieelshoiws khat SEinaligniyantihedy increases in concentration in

kkyddl gnkyni| L eekneel kkyh (SEQ | D NO. 486

I(<yd%| gk ﬁ@%%ﬁg%ﬁ%ﬁwneeﬁwﬁ'eééﬁﬁgqﬁg?%% bs By T9mRIR L caEheel kkkyh
(SEQ I D ﬁ%feﬁsg%)“%%"éé?ﬁ%ﬁgl{@ggr%%%a 491)dy@n‘h@d‘g64’@[%&][1 oy igelifipel kv
hmynngdi neaigymidyge béencrdepandmmily ckidided geth ksenSETtY OF R0 i brjst cancers

1-10 mm in size. Shown to localize preferentially in malignant cells in vivo,

histochemically the antibody does not bind to normal cells but selectively binds to (Figure
4a,b) and is highly cytotoxic to transformed cells in vitro (Figure 4c-f). Since in these
20 examples the same antibody is bound by several cell types, that is, brain glioma,
hematopoietic cells (leukemia), and small cell carcinoma of lung, malignant Replikin class
unity is again demonstrated.
Antimalignin does not increase with benign proliferation, but specifically
increases only with malignant transformation and replication in breast iz vivo and returns
25 from elevated to normal values upon elimination of malignant cells (Figure 5).
Antimalignin antibody concentration has been shown to relate quantitatively to the
survival of cancer patients, that is, the more antibody, the longer the survival. Taken
together, these results suggest that anti-Replikin antibodies may be a part of a mechanism
of control of cell transformation and replication. Augmentation of this immune response
30 may be useful in the control of replication, either actively with synthetic Replikins as
vaccines, or passively by the administration of anti-Replikin antibodies, or by the
introduction of non-immune based organic agents, such as for example, carbohydrates,
lipids and the like, which are similarly designed to target the Replikin specifically. For

organisms such as diatom plankton, foot and mouth disease virus, tomato leaf curl gemini
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kt nl yni ynnknddkdni | dnenr egl yl cdvnknsnel kri ndnffklh (SEQ I D NO. 493) 25
knsnel krindnffklh (SEQ ID NO 494) krindnffklh (SEQ ID NO 495)

hi nneyt nkwplonosidogkneer nyndnni kdyi nsmmf kk (SEQ | D NO. 496) PCT/US03/08990

hi nneyt nknpkncl | ykneer nyndnni kdyi nsmmfk (SEQ I D NO. 497)

hi nneyt nknpkncl I yk (SEQ I D NO. 498) 30

kpcl ykkcki sgvwwenpvkdt fiityemmvl nski enni eki ph (SEQ I D NO. 499)

aKi sqvw%pvﬂsgaﬁ ALY SR, PRY! RR0EEK VRS snﬁﬁgal I\%aﬁ{Qen?%enuﬁEa godtiglhPh (SEQ
I D NO 501) knktngskgvkgéyekkket ngh ( SEQ kt ngskgvkgeyekkket ngh
(SEQ I D I\llaphﬁﬁs)are wsful\D GRLHe] 068 amﬂ@%%ﬁﬂ%f}irgeﬁedx@v Kpeyedti patpughs. ( SEQ

LtD i 2'?. nﬁ )wg Pallsr -Kfet n%&@s?q%g Da%'\!a?ml%e%ydmwﬁ%% ePHtAERtienedy | D NO,

O e e A e

hi m ksgnyfbnﬂ@mbﬁmﬁmmﬁbhlosmkVAlsé,SE@ehﬁgfﬂ@ R&M®n structures specific for a
Kl r kr ekt gi nkt kyer%pw i,dnt ei gkiirdyh (SEQ

10
K@kt gi n kﬁ gl[gapl,S@y 1§-§-+ Ay, leasls tglcha)gno)stlc detection of the

ttpﬂiaﬂlkﬁ tyeg n%qg}dgrgc@/l |r§}r§t ele§§?l Jrugrﬁlol n\%il dh (SEQ I D NO. 513) 15

Kl rkr ekt gi nkt kS{ﬁé gayliliial Sépicatd stiudiung iswi‘ﬂciﬁéﬂ W el fonddon dFtdlication.
kr ekt gi nkt kyer gdvi i dnt ei gki i rdi;htl nvhkl dh( SEQ I D NO.. 515)
kt gi nkt kyErgdvhetherithe Brplitsiesoftthis endon rsmesd fomergetingyequences that contain

0 ekt RO o SHE bR HRRR i Pt ot Teblgo i intbicing
krekt gi nkdriayaelaaly idptiedtRingRoriekahitpit hihy Btr{ RQ-thb tiia reﬁﬂl@ﬂshlp of the Replikin is

kt gi nkt kyer gdvi i dntei gkiirdyhtl nvh (SEQ ID NO 520)
hi n ksqrryflmfgﬂgﬁlﬂ(lé%e dhys pvddle & wtlzrsef}he[ﬁqn@mmay)be apart of alarger protein

Kléqngégf%gégﬁiﬁg S"Zlgiéliﬁ%sﬂsﬁ ﬁ? AN 61(1 t‘]‘%@ D%'N%ntﬂaizg )1t 1S pre era%%l% 1ze o ﬁle( SEQ ID

specific Replikin structure when seeking to induce antibodies that will recognize and

attach to the Replikin fragment and thereby cause destruction of the cell. Even though the
20 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, even
though they contain one or more Replikin sequences.
Although the present inventors do not wish to be held to a single theory, the
studies herein suggest that the prior art vaccines are ineffective because they are based on
25 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
30 stimuli which 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 the well-known phenomenon "original
antigenic sin"). The formation of an antibody to a non-Replikin epitope may allow

binding to the cell, but not necessarily lead to cell destruction. The presence of structural
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kkksssnkvh (SEQ I D NO. 525) kssssnkvh (SEQ ID NO 526)

hi m ksgnyt negnkscecsykkkssssnk (SEQ I D NO. 527) hinil ksqgmyt negnkscecsykkk
(SEQ | D N©D 03283058 30 hi ml ksqnyt negnkscecsykk (SEQ | D NO. P23)US03/08990

hi M ksgnyt negnkscecsyk (SEQ I D NO. 530)

hnnhni gi ykdkr i nf mphkvmyhdnnmsknertek (SEQ I D NO. 531)

hnnhni gi ykdkri nfi nnphkvimyhdnnmsk (SEQ | D NO. 532) hnnhni gi ykdkri n nphk (SEQ

| P NO 53 4 / Q8305 %Jﬁ(él . e, SEQ I D NO.
554)_ hkvn@%ﬁzagsrrsq\ﬁqflgg D .Ig%é isénugsﬁgt%? cgh%e%bg%ﬁqggﬁﬁgg%&ggsed on
Repl i ki ngpisafeh t@itdriege lith biralifgegfldffisttive ahfl-K<pHkinl atididlies, dnce thagieedyt hkk" or
the hepatitis C Replikin (SEQ ID NO : 18) "hyppkpgcivpak", or HV

Repl i ki nspisaneh have msEdysiny 1geidues; putnach el eCPpHEREYPES BRY

"kvyl awpahk" . ferabl.y, [ 7 A3 ' . an served and/ or
ener gi ngggpapgﬁéeﬁ%%aﬁég%pﬁ’ P%e@}ﬂ%a\%@%@%ggl v%ﬁ?@?rleﬁlggglg %ay be used to
augment r@pirhlppdh-geesentration in order to lyse the respective virus
infected cells ‘and rel ease virus 15 extracellularly where chem cal

flideat nent can ksewelbenasti inghe ¢ thasjimihe gopspe ofantiiody PeodugHer#83st Based on

Repl i ki ng_.ohserved.in Pl asnodi fal ci pgrum rd i

mer 0zoi t elLTRF %8%&’% ?rﬁ)?fi]in t Q&é’?@i‘(&@ﬂfﬂ% Fglﬁisl&vﬂa%ﬁ%ﬂ{es; Q?sél?ll}g@a ?%S, can
be used {@ntaBRfREFcHh AbGU IR OXES aditlol 1A inRSseleRtedEbAItbOdRESARHOM BIMG, {Fr
Replikin peptides may be adm nistered to a subject to induce the immune

syst em ohydiolysswhperoteinolqss ooresulbintR eplibinReptaining fragrmemis gneRepdsfer al |y, a

adni i st @t Thaos e piocBEe, Th ek feelh 1 Rl REAME B RO BB c,
desages MRyhREsi@RETGiafddietd teh AR dcRE-aphth, ANLIHARe 105180 ABRiovAS tol tied

invention, isolated Replikin peptides may be used to generate antibodies,
whi ch mayo bembsaes. f or exanpl e to provide passive imunity in an 25

i ndi vi dual . Passiyve i nity to the strain of influenza identift.ied by the
met hod of t heaﬁwmﬁei’]ﬂ}&b éecﬂlﬁ’é‘_’eﬁrﬁg?tmlniaﬁgqa?t %”&&észﬁl}‘ﬁ r%&‘iﬁ éilftﬁ(g‘i‘%gnz a

| nf ect | onsORLfPiQBval RPSinditg tAAbRLAHEG! MeudahiahatlBnkapRamalll i n
sequences of the i1dentified s%ral n of influenza virus'to patients in need.
Si mi | ar | yecopaizes ¥ Beplikin séqugndechasa battérachaege dfenashivatinged destroyamnthaicell #r i ng

anti bodi es to_ Pl aspodi.um f al ci Replikjin(s)... .
20 which the Rep{lrkoin I1sulocated,cals Fs)gernuv(f?th % t{-}nléhgnn(uf %nubody, which is perhaps the

most cytotoxic antibody yet described, being active at picograms per cell.

One of the reasons that vaccines directed towards a particular protein antigen of a
disease causing agent have not been fully effective in providing protection against the
disease (such as foot and mouth vaccine which has been developed against the VP1

25 protein or large segments of the VP1 protein) is that antibody to the Replikins have not
been produced. That is, either epitopes other than Replikins present in the larger protein
fragments may interfere according to the phenomenon of "original antigenic sin", and/or
because the hydrolysis of larger protein sequences into smaller sequences for processing to
produce antibodies results in loss of integrity of any Replikin structure that is present, e.g.,

30 the Replikin is cut in two and/or the histidine residue is lost in the hydrolytic processing.
The present studies suggest that for an effective vaccine to be produced, the Replikin
sequences, and no other epitope, should be used as the vaccine. For example, a vaccine of
the invention can be generated using any one of the Replikin peptides identified by the

three point recognition system. Particularly preferred peptides for an influenza vaccine

49



30 Various procedures known in the art may be used for the production of
anti bodies to Replikin sequences. Such antibodies include but are not
limted twopdlgawbonal , nonocl onal, chinmeric, humani zed, ®Cmgise3/ed9at n, Fab
fragnents and fragnments produced by an Fab expression library. Antibodies
that are linked to a cytotoxic agent may al so be generated. Antibodi es may
al so be adm nistered in conbination with an antiviral agent. 45 WD

03/ 08305 / j ' B8aLE bR (o]

d|§f fer en?1 CE‘%P?@?%Q%Z%QB%&& %%%Bg{tﬁéﬁoa%%k&gﬁ%%(%% gggcl% ai | .ﬁ%%l% t he
pr oduct i @eargfpréfeiablyamoasthvericatsor mast, amnd/omwhichaye fresantrimmnstragdotby
injection wth a Replikin peptide or a conbination of Repl]kin peptides,

i ncl udi niflsenzandus Showi takave 8he highest creapeia, copeaniration gt Replras relaiyRdios |

Vari ous adjuvan . he . t i |.qqt.cal sponse,
dependi ngegﬂm?ﬁ}é&ﬁlg@%@p%éé ?%g ]ﬁ fﬁlﬁ%%u\glfﬁgg&%ﬁ% fJr%t : [ ér]ﬁgng%hjt%% P;liund' s
(conpl et ecadase inTePiRInedoRLent kbR padferglely ®ccuibi eheraspedlodrof atilgadt bswside,
surface active substances such as |ysolecithin, pluronic Fol¥ols

28

B6l yani omonthsdponelzear, pieferabya 18356 ABIUL [rveg YRaTRS® MOk fed yaast Brefeasbly fenol |

and potentially useful human.adj uvan uch ferium
par vum e%‘?%%?rotﬁfﬂe' P%ﬁ’ieété{%/ e“@z@%ﬁlﬁ‘% %??%gggggg%ge%gﬁ%ﬁg%%%@i ng any
t echni qugadditare BIoRY k&ifikink Qbsdrial B eslertéroeNafdr aanbdedyidmkircul es. These
include but are not limted to the hybridoma technique originally

descr i bedicinggglatitie amanechcid deguesica for(augtonmeore YIS,  256: 495-497), the human

B-cell hybrid hni . (K t.al., 1983, 1. | . , 4:72),
o the Loy Dy b SO SRR Rt yFiiody alope OF Ry BT ASPORtion 85 2e and- 20
Gancer TheraR¥eredRR sibjedt] Si8ferdthfby i PRy infrémRRdular ifjedE6H, ik &er foechni ques

devel oped for the production of chineric antibodies (Mrrison et al.,
1984, Pr stmubit the Avaxdne Sstenusithe s@icd 8% progigssyntiodiss bethetnsphidd. ques may be
used. Alternatively, techni ques described.for _.th oduct.i o f single
chain antc(fe%1 1%@6(&/9@%, @tﬁ:@p{;;@ is pfhe Fwes gk Pg’oabPBF&P]tr)H%g%abou?l8mg’

Repl i ki n- a&gbl bogt oL 1ELRIup 1 3 LROSH RatRPABIE 8b Aty abSRT0b ug.

ant i bodi Sz 0 Eyr?eoi nveprllgi on ar e%'g%ose toﬁtzgrespec}iafi cal | 3%bi nd to Rgpl i kin
sequencegheakillad medtitionep ept redddy datettone tho ldpgagetand @smbér ofidosagss needeidtas. For
exanpl e, an ibodi%to.an of e}gﬁtﬁi des observed to be present in an

efer gi ng PEyduceang t@’Fﬁlgﬂg‘fl?HiS O5F- i nfl uenza virus and conbi nations of such
antibodi es ar eplsEHN HunfRf 6PhseR FGURE Hiaffbskf ofl didehdsgnza.
Simlarly, antggéﬁﬁe?%pgoéﬁﬁ%%f?ﬁgﬁs presentseon 30 ngg{iabri a0 anti gens and
conbi nat iresudtingf freeh difedivhivitda eisusabecterami of othar Rbikpr enceding@gemandfor t r eat nent

of mal ari a. e Do
example, Replikin nucleotide sequences may be used in hybridization assays of biopsied

tissue or blood, e.g., Southern or Northern analysis, including in situ hybridization assays,
25 to diagnose the presence of a particular organism.

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

30 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.

Particularly preferred antisense nucleic acid molecules are those that are

complementary to a Replikin sequence contained in a mRNA encoding an influenza virus
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Anti body fragnments which contain binding sites for a Replikin may be
generated by known techni ques. For exanple, such fragnents include but are
not |im two BosFélab’ )2 fragnents which can be produced byCpases/esg gesti on
of the antibody nol ecules and the 46 WO 03/083058 PCT/ US03/08990 5 Fab
fragnents that can be generated by reducing the disulfide bridges of the
F(ab')2 fragnents. Alternatively, Fab expression libraries can be generated
(Huse et i R iki? S0t ok Bitds O th Wbkt RS EeigaSY

! Gentifi B3 er?gdg?%%%rﬁ‘??f%ﬁ‘gﬁﬂ%aﬁ%%agﬁe&%ts W Th the desired specificity.
The fact idchalingafl) aniehst @ne tysmetrésihdyodased six teemaaesidues fontesacoad lysinei n hunan
10 mal i gnancy regardl ess_of cancer cel] type (Eigure 5),.an hat this

ant i body Tesidyigis(2) 8t lepst|ong hustiding sgsiduey Ay ﬁ&és(té%g Bnf f%%\ss- Sray be

expl ai ne I C - L ki t Esari S SRBpEGYNd to be

pr esent PR %{%és({]%ﬁ%lﬁ%ﬁ%n%cgegcé |Ignt(J)ir%gﬁ)1%é ?ﬁga%a%@ﬁ%. §aIﬁc))pu atPon studi es
have showrestdiah tiRdddi st@nd of thetgeooiytol the hfRa$A encdtigpihe énftueata varsi n

heal thy adults with age, and_nore so in high-risk fam./lies, as the

flifequenc peopgglatinge rpra®in, Fhereishs antgensegmiclaiomad molgsileds epmplegsraydp 2

ant i body increase which oceurs,in. ' ' ently
conf i rme(’j“‘lfri‘:&\e‘?tﬂfij(l?egltli-‘?:?gf3 9 aoge;g fﬁﬁl%tylbarse%gés# @%lgﬂ]%éﬁ {s%ast(i? ?g&%&gﬁ%ﬁ%e.
Shown t 0 6Bl o Six REEHIRY t8Hnk @k kbré Peaf@dddinianliicle el edent iawtrain of

hi stochemcally the anti body does not bind to normal cells but selectively

bi nds t o ifffiegea wrusshow tahave an ingrease yn egucertsation afRophkipsTebitiveéd cel s in

it Figure 4c-f), Si in.t 20 exanpl.8s. ; i body is bound
by sover AEPHER copbisaib T b dhAMERS, (s HATR TR SRR DOy 1o Pour
@leukem ahncandisiBlcterfl be&ad S¥ed apariod of biBast BRlnh@) breRepbly kbsutwnass

unity is again denonstrated. Antimalignin does not increase w th benign
prol i f er geapmostprefesgidy alidut & pr thrercyeatssegneiiél y wi t h mal i gnant

t f ti d_replication in breast in vj d Irns. .
el ovat ed o nolHOtE RELEdRsGhokBe AvERRm MBS S ekl PR ).
Anti mal i gRERy 3ké ROFKISONEARLT RbhQR iRBRIRERPSEA WA ohOor @bRLRplikian biaat i vel y

to the survival of cancer patients, that is, the nore antibody, the |onger
t he sur vibealsed fakéduce pasgjet inemynitylie sethegudividualigygeimnal t Hapmuae S¢TuREBEY ki n

anti bodi es may .be part of Jrechani of control of cell transformation
& repl ﬁ@éﬁ%‘ﬁ?teﬁﬁadffbh‘f 4P iaéﬁbJS‘ft l?ﬂ?egsc?r?ﬁ‘fﬁ?ﬁ'@en?'egﬁﬁ?ﬁém%mﬁ%?s%g% eful in
t he contrgf; 0 b Ons el r i Al i Bkih&i ns as
vacci nes,a(aiélé3 Q{Jda@?%%@ %gl&%%ﬁha mpﬁ?@%ﬁf%ﬁ%?ﬁ?@%ﬁ%ﬁﬂ?ﬁ ant i bodi es,
or by t hePasiind inmturtization nady beased tonproeidb asmddisteganfectienyerindividgale whas f or

exanpl e, carbohydrates, lipids and the |ike, which.are simlarly designed
to '[rgr gethaf’%éeqlixé&PP‘Fﬁdﬁoé‘Bé‘gg‘ft?O(‘}éPif%?.mtsﬁb r‘le istration of immune serum or Y °

preformed antibodies is routine and the skilled practitioner can readily ascertain the

25 amount of serum or antibodies needed to achieve the desired effect.

In another aspect of the invention, Replikin structures are used to increase the
replication of of organisms. The present invention demonstrates that in influenza virus,
for example, increased replication associated with epidemics is associated with increased
concentration of Replikins. The increase is due to 1) the reappearance of particular

30 replikin structures, which were present in previous years, but which then disappeared for
one or more years; and/or 2) by the appearance of new replikin compositions. In addition,
in malaria Replikins, repetition of the same Replikin in a single protein occurs. Thus, the
present invention provides methods and compositions for increasing the replication of

organisms. For example, the production of crops which are critical to feeding large
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organi snms such as di atom pl ankton, foot and nouth disease virus, tomato

| eaf curl gemni 47 WO 03/083058 PCT/ US03/08990 5 virus, hepatitis B and
C, HV, iwDloaesswas virus and malignant cells, identified c®aFSHHERIN0

Repli kins are useful as vaccines, and also may be usefully targeted for

di agnosti c purposes. Blood collected for transfusions, for exanple, nmay be
screened for contam nation of organisns, such as HV, by screening for the

preesence ikl ) t } i on organi sm
Ao, " sorSeriiBis SRS wba R RPEL £ bt B RORRERICARY, O, O

pat hol ogiiga¢asieghdeSiTenteatidn, (rafriber a5ReplikérAS0taminh agdasidies) d€tewct i on of the
organismin body tissue or in the environnent. The Replikin sequence

st r uct ur @aitigules stoain of & pd BroPhe function of replication. Thus, whether
the Replikins @f this inventign are.used.faqor.ta ' e t
contain Repli Fﬁ%efa&?plf’ﬁlg ﬂ%u@ 5‘2@‘%8){1 Y | lélg(%gnsc%i %:agiﬁ%gg E%I%s[?@g? &gﬁatﬁlggmti ng
repl i cat isedis vids dosdvéd {d dtehtalDtiRée difftREKRAGIRRYitERiHea9] abhfro &i@npl e, the
structure-function relationship of the Replikin is fundanmental. Thus,

il | e t heegengeofthe pofteinh hie flyiuging reepmiiveans generaloring echmiguss weikaowinn

sequence,, ich may have been previously identified it . is preferable to
il e dhTE i ahe cpaaiiranes L pRp i Aefotiet B hafoaudh ie RS8Rl ce
ant i bodi egant hah b\éﬂﬂclrearsé‘&%ﬁﬂzﬁmaﬁdmoeéﬁla%eaqeﬁli&&id?ﬂsﬂthgbf%aﬁmgrrent and
thereby cause destruction of the cell. Even though the 20 larger protein
sequence may b&h&piesent invenhen alsa prayideswicthpds forrideitifieg Replikissequensesth
function,"” vaccines using the |arger..protein. often have fail Qr _proven
| et 1 ect eparian S OF HRAUgn A Sy ERTR AT oD SR ARl iR ebsuHReS

Al4 hough a&&&gae%ﬁﬁ@d% deDMBPInG fife HesenPB-phint RedognRn MRl ds O Hywilvag lstat heory,
the studies hereln suggest that the prior art vaccines are ineffective
because ttasks @ameprisgauicntid@md/dreamise agf s¢duentearcge plspbosw@innedssjuence. The

| arger protein sequence invariably has .on .nore epitopes (i ndependent
ant { gen COTRUIFEaa8e PHAEICE. SF-NGUES EHCE e B G B FRLTBAPE: Repl | ki n
structures usughl W COFRht It%ﬁ%g}%n%etm&%%y}agb%tm@diﬁe%pcbti&&ﬁﬁg othBGuseffl €sence

of other epitopes w arger protéin may interfere Wwth adequate
f or mat i orcompbuaditoflvosalestlyt imked erdaajel médeculeshincluingadhergbvalemlyilmkede system

with irrelevant _antigenjc 30 stinuli_which preeppt th plikin
af i gens,amgp@acids, gucle »t‘@Ft,’Oi]P?rGte,& @P\.qgﬁ m%tlonﬁ%?f’%l f1gg3 (1966); and

Webst er jg lQI : f'&&ﬁ] - D ~48- : Bl thidk or Nat ur e
394: 421- %@g)ofﬁ%r a 8?@33%%‘%6%%%8?&5%%%9@&% \l?\n&l&gﬁsel%gmne (;[n ! (())?i gi nal
ant i geni ansreniedired @ cfupdlrchadacteristics aiin thetcatrochscteeniag comp&apk ickinposedidfope nmay
allow binding to the cell, but not necessarily lead to cetl I d%st ruction.
The pr eseiovalepty linked @minosacidsqbipids or carbohydrates the subsequence of 7 to about 50

covalently linked units should contain (1) at least one first amino acid, carbohydrate or

25 lipid residue located seven to ten residues from a second of the first amino acid,
carbohydrate or lipid residue; (2) encoding at least one second amino acid, lipid or
carbohydrate residue; and (3) at least 6% of the first amino acid, carbohydrate or lipid
residue. In the case of screening nucleotide sequences, the subsequence of about 21 to
about 150 nucleotides should contain (1) at least one codon encoding a first amino acid

30 located within eighteen to thirty nucleotides from a second codon encoding the first amino
acid residue; (2) at least one second amino acid residue; and (3) encodes at least 6% of
said first amino acid residue.

According to another embodiment of the invention, the methods described heremn

may be performed by a computer. Figure 6 is a block diagram of a computer available for
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WO 03/ 083058 PCT/ US03/08990 5 "decoys"” on the Ctermini of malaria
proteins is another aspect of this ability of other epitopes to interfere
wi t h bi nowog308306§ f ecti ve anti-Replikin anti bodi es, sincePCRAISI&ERYY0

epi topes have many |ysine residues, but no histidine residues. Thus, decoy
epitopes may bind anti-Replikin antibodies, but keep the antibodi es away
fromhistidine -bound respiratory enzynes. 10 It is well known in the art

that in : . ' ' ' p Lon in, the
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tld r edox avetactrics] oroptical deragemedivay Theavolalemiemopasqnyenticnaliympy baag

coll 1 28eh Rrciacmyit kAR 817 BEE o8 bR A A e P PR AP
ant i body ,pr¥iiEd et EmBIBY RERIhd H@cesiBSis LithMafXinfegritéd SRt YRk negseltiked,

bei ng active at picograns per cell. One of the reasons that vaccines
di r ect ed mowsny dsaysbepparddctridab magnetieoropisal jenagomediungi sease causi ng agent

h t b | | ffecti i i di .ot ect . i nst...t hy di
(ouen"as Toot B hetropiemtinel xRpohe fabtiBh EL cPBpBRRaBa e ne Vo 1
205 pr ot eiBmBktd k&R ARMRM diokia ﬁg@ﬁdﬁ&qﬁpﬁe%&ﬂjﬁ%ﬂiﬁo {deatificanbh Bpgly to the

Repl i ki ns have not been produced. That is, either” epitopes other than
Repl i ki nsiglpgwende ¢lass tofi prdteingkaviny wiatddstructuemandt funeheps.i Bhepperatéonaeicor di ng
to the phengnenon of 'original antjigenic.sip",. apd/or .bgcause.the .

hydr ol ysi the gpopnty wgngwatrﬂqtﬂoi@aﬂaﬁgse@emrﬁcaﬁm fhepisg bt SrRONOTY Spetch;
processi 3 I i i b ¢ :i{?m[btm)gfl agy
Repl i ki n%ﬁ?ﬂégetagpggﬁﬁg%&i’%h%% glg%% BP%HE(E%%% ikﬁ%‘%lgg%ll(i inis cut |)n t wo
and/ or t hie ahisitdl dequencecisimblegy satahs br inrthe heclévtle spedificatipn of@saning acidThe
present studies suggest that for an_effective vaccipne fo be produced, the
Rebl i ki n ansbglistiorS; t%m@%@@"&“@@ﬁ% e > ROHYIFEPEREIoYS BFF JLoet“’n’é “§%fgci ne.
For exa . i i I ; ] ] .any one of
the Ropl | B, S e o B L A e oo
Par t i cul adeliyenipe &dadls teeideméfiebiistest 4 elassan piotbinsierithatruenods nieat 48 WEn63bHER058

PCT/ US03/ 08990 5 i ncl ude peptides that hav% been deponstrated to he
conser vedaBspeafiqiipns d1 st parisulsr fupstiens, n this case transformation and replication,

in addition to structures, turn out also to be shared by members of the exposed class

25 suggests that these structures and functions are related. Thus, from this newly identified
short peptide sequence, a molecular recognition ‘language’ has been formulated, which
previously has not been described. Further, the sharing of immunological specificity by
diverse members of the class, as here demonstrated for the cancer Replikins, suggests that
B cells and their product antibodies recognize Replikins by means of a similar recognition

30 language. Since “3-point-recognition” is a proteomic method that specifies a particular
class of proteins, using three or more different recognition points for other peptides
similarly should provide useful information concerning other proteins classes. Further, the
“3-point- recognition” method is applicable to other recognins, for example to the TOLL

‘innate’ recognition of lipopolyssacharides of organisms.
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years, preferably about three years or nore, and/or which are present in a

strain of influenza virus shown to have the highest increase in

concent r awpDon/ogdosRepl i ki ns relative to Replikin concentr Cirarsos/osoed her

i nfluenza virus strains, e.g., an energing strain. The increase in

Replikin concentration preferably occurs over a period of at |east about

six 10 nonths to one year, preferably at |east about two years or nore, and
st preferabl bout. t.nree r ; q%#(Re likin

pent i des. for uieor Chodife RS o3 et Eb or PR BB AEAATD

obser ved dtRribéEhe bR FRwatt, e wililbealppaiteed thaymbdificativasmagiatiationsofabe no aci d
sequence for one or nore years. The Replikin peptides_ of the invention,

al one or prasentanvestien arsrebrempasevkbyihe 2baw tgachings gnd maihin the pusigy etthe
preferably by i.\Vv. or..intramuscular .injecti e St ate the

i mune s?ﬁ?e@ﬁf%fh eW%IEPbﬁL[ deparfiig Plgéh%éplﬁ%n?nl%g%t P%%&){Cgsé H%et%gé%{e ' %%H'
Cenerally the dosage of peptides is in the range of fromabout 0.1 g to
about 10 ng, preferably about 10 g to about 1 ng, and nost preferably about
50 g to about BEAMBLE IThe skilled practitioner can readily determ ne the

dosage and nu ages, ne pLod fect | j e
rdsponse. Re %Mf@ f E’ng{\ﬁglgég«%u O, ?:%ﬁé :;I lé: %‘.ilgﬁ;g&osi S
of di seaREEPLECING ANDTHEUSEQEREPLIKING, TO TAR P10 PN + 4% or ot her

Repl i ki n DESFROYGREFEAKINFGON TABNING ORGANISMS nuc| eot i de sequences may be
used in hybridization assays of biopsied tissue or blood, e.g., Southern
or Northern an%)l €, i ncl udi ng in situ hybridization assays, 25 to

di agnose the prERSRMe@im al%aep@éki&)lll_le@éd FogABESMda AV B sifeé BhdcitHee eseapel of
the invention are oligoribonucl eoti de sequences, that include antisense

RNA and DNAheshwe dieor fivden hh@Pydagsees Kaand exfeactashibe @exinddybi The glgae were

transl ati,on of Replikin- or r.ecogniLn-contai ni .. Bot h anti,s

hnd DA BBgETaL L e i P B e eRe FL LT B D R AR BRERToT N ¢ e
art. The 2ahhieans&c368f TW0SMbaSshar hefet @&aﬁmgﬁ{ gq“pisphate Wutter”y ddi B3y Of
vectors for delivery to a subject. The skilled practitioner can readily

det er ni nenitiites fresWaring béendér, dedtiifnged at 30Q0poy land)éreesupérngtant goncergrated by
delivery is routine. The dosage unt | so_r.eadi ascertai_nabl e,

Part i cul CTayapraics ?‘éjdglémz?ci @g?é‘éi? %8?@%53‘%#68 ]I?T_f}}ee%o&‘%i i% PLYECY ﬁ_o‘?sz‘fh 8f are
caypl ene%b@foymﬁeﬁelg 156R1 | 19y RAL SR GRs CORAGIBREIoh W ndRVarRNGEOHiqRSt: BRen

i nfl uenza Vvirus 0 WO 03/083058 PCT/ US03/ 08990 5 pol ypeptide, wherein the

Repl i ki n fee groeein eanalysipy sk shed ramaitfder ovash Gattichoted ionobtaini the protdinudiangor 1) at
| east om?]el ysine residue | ocated six, to_ten residues from.a s?cond | ysi ne

f
resi due; '¢¥P8at Pl aepge ietHeet ilditAd F-esildfiePre (ﬁetlﬁdoloéag?c BIHQs ihe
residues 'cthﬁaﬁography as follows:

The extract solution is fractionated in the cold room (4 degrees C) on a DEAE
25 cellulose (Cellex-D) column 2.5x11.0 cm, which has been equilibrated with 0.005M

an

=

O

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 litres of
distilled water (0.005 molar, pH 7);
Solution 2 - 8.57 g. NaH2P04 is dissolved in 2,480 ml. of distilled water;
30 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
molar);

Solution 5 - 101.6 g. of NaH2P04 is dissolved in 2455 ml distilled water
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preferred are anti sense nucleic acid nol ecules that are conplenentary to a
Replikin present in the coding strand of the gene or to the nmRNA encodi ng
t he i nfl uwoaa/osiossis 10 hemaggl utinin protein, wherein thePamtuss&osyeo nucl ei c
acid nolecule is conplenentary to a nucl eotide sequence encoding a
Replikin that has been denonstrated to be conserved over a period of six
nonths to one or nore years and/or which are present in a strain of
irqluenza virgéﬂfgéym to have an increase in concentration of Replikins
relative to pliKi’n concentration in other influenza virus strains. The

i ncrease i n Repblukbm6 13400 fiNaBIRPOM isligbBredl y163csdisgillod evated peri od of at
| east six nmonths, preferably about one year, nost preferably about two or
three years or(lhbmelar) pXddobher enmbodi ment of the invention, inmune serum
cont ai ni ng ant jbodi es t ne Qf [ L i Ki: i i ndi yi dual
exposed to onebgwgﬂ%?éiggp i%#ﬁéoﬁggﬁmgﬁﬁﬁé%ﬁP@%ﬂﬁ%ﬁdgggﬁés§ﬁ%gﬂ?$ﬁﬁ8?ty in
anot her indivigygmxmegpgnyhmkﬁnﬂmmgnserun1nay 20 be admnistered via i.v.
to a subject in need of treatnment. Passive imunity also can be achieved
byo i nj ecti ng aThedixpiaghtsolutiph, pr &f or A dnhFelupsdiiee passed oméo dhe wplugmn and

Repl i ki ) P i i i i . b ide | i

ot bat | Greim e N S HEPE L ot S ThsTRtindS 203l L SaREBN i kPR B Eap gkt sm

Admi ni st fgtgiBhyrati § tBEEMIRT ThideShPAHAR 6t M chiaadie TollsctéPad ARlyaed t he
yQPravit o iR v2

skilled practitioner can readily ascertain the 25 anount of serum or
ant i bodi der pexdeledonienaethOBV28Q hetilddisef thd pedttiscto. bel remmved Math Selptewt 1 dbs t he

i nvention, Replikin.structures are,used, to.incr e the repligcation.of of
or gani sne Ak PredsEoe Phver nsagﬁ’ﬁﬁgbt ?Sa@ég apﬁlgi% ?On%en‘ﬂhﬂg‘?‘izéﬁwv?%é? for
exanpl e, 5h9&5§@1§§fsbﬁlﬁbh§§,t4,os) 6%_?1%9%1% Qﬁoﬂh@@r&@h@@mﬁgaﬂ,%%&?ﬁdﬁgﬂ? Wi th

i ncrease concentration of Replikins. The inCrease is due to

r eappear aacle Sofutjoarisirembeed 86my thplcokinm. s The eluates fiomiSiobitionet arepromstamd, i n
previ ous ars, but i ch then, di sappeared for . one.or re years; ,and/ or
D byt s saeane DarsD s bt B HCBp Gt e e et Sisaich 3l o i 2
Repl i ki nsy; pd AN i b

Thus, "t naiaEBRE ahd b e o B b (e Tn g Do eplie pofian

i ncreasi nf héleculaplveight beiweed 3,000 gadi 250300 Peltorsxaepbtainetihe Sohdenc.i dor of
crops which are critical tq feeding large 51 WO 3/08%2 8 PCT/USQ§[08990 5
podbul at i sFampler dhgndete (hdGiBr dexicdeh A9UFSIEE, BB dex @ﬁ%@exeaﬁr era,

i nproved i i ng i . 7K | : 1.N0

oy d 1 osi THEAS L PATLDD Cller i BRI, BRI REE, 314, PERLIES R3bA0 MRED

in the Oexpactidl indtishthent aphbovecall deaicakiasted iis Gohttod T clmes nhapupeptids eeds

was observed to contain three different Replikins within the 491 am no acid
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
25 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 which fulfill the criteria defined by the “ 3-point-
recognition” method are identified as Replikins. This procedure can also be applied to

30 obtain yeast, bacterial and any plant Replikins.
b) Virus

Using the same extraction and column chromatography separation methods as

above in a) for algae, Replikens in virus-infected cells are isolated and identified.
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10 sequence of the protein. Thus, by using reconbinant gene cloning

techni ques well known in the art, the concentration of Replikin structures
i n an or ganiosng3ossich as a food crop plant, can be increa®ed/USasogobo wi | |
pronote increased replication of the organism The present invention also
provi des nethods for identifying Replikin sequences in an am no acid or
nucl ei ¢ acid sequence. Visual scanning of over four thousand sequences 15
was performed in devel opi ng the present 3-point-recognition methods.
However, data banks conprising nucleotide and/or am no acid sequences can
als0 be scanneg) Dimog eeMaivd fiid inarpiBsRNadtet sequences meeting the 3
poi nt recognition requirenents. The three point recognition nmethod may

al so be nodi fi Beingdhe spapg extspciemand eplemurhreBwinstamy serardinpdneheds,as| i nked

organic | ecul i.ncl udiAg. ot her I i . l Lds,

nucl eot i gve %‘aagﬁ%r_h%}%‘?ea?é@?gﬁ‘% ]%)lit sogé)e\ﬁgsgn}%ér%t? %1 8%%@%%@%0% Iré% fﬁ{e’s

embodi nengeplikintgdEeul$be BE Ao tif ROURET RoinSnehaf bedn hhors,UMsReie(c@sco
containing three or nore desired structural characteristics. In the case

of scr eedOR) isodatpblipaiglioblastogedumpr calls yatissne FyOltviran MEEFAmaaBuaaEi ds, | i pi ds

or carbohydr.ates the subsequence t o about, 50. covalently |linked units
stbul d cd%f%‘i‘%m(i 13&‘13?588&‘?#18%&?%%@‘3&?%& %eilﬁé'%ﬂ%g‘? B%L‘% pach reatEcs |1 pi d
resi due 1063t fith) SRIGM R&zlﬂ(ﬁg)ré&ﬁédw%hflj}sﬁ{@ RnERENS 19, 61706,  7%Sin®eTENO

acid, carbohydrate or I'ipid residue; (2) encoding at |east one second

am no acimspekiipald Bydrobaiskod yasasectresiedy ef Aglydo (OB andescrbed indagplet he
first am no i d, hydr at r lipid., residue. In S f_ screening
nucl eot i d ggaégﬁggg I,éq?]hérogﬁ‘f??éﬁ%@ﬁ@é’ 351 Sﬁ%ﬁ?ﬁe@'}(ag@ﬂhg@baﬁﬁe %8‘%@8? eoti des
shoul d ¢ iy (1) at | east one codon encoding a first amno acid 30

| ocated wthin eighteen to thirty nucleotides froma second codon encodi ng
the first amno aci dEXAMRIF 2(2) at | east one second ami no acid residue;

and (3) encodes at |eas % of said first.am,no acid residue. Acgording to
anot her enbodi MERE SSRPlFL idg‘i’%?ﬁchﬁ? O%héﬁﬁfﬂshéﬁg’cﬁli@gﬁ @@d%%‘é’?’eﬁﬁ&&ﬁﬁy be
per for me i d Ghafti R AiAGE At espor@RP M B0 d
avai | abl gm%l?@usﬁggg\%g%?gg??g%gf‘%%/ SOCI% 08990 5 use vm'?sgot Eitia@)foreg}(’)i ng
enbodi nmengrssenf intdeminp fasEagnostiv@mposes arcldsshcempuFiguresfly? .4 amd UdEUS. pr ocessor,
an input/output device and a nmenory storing executable programinstructions
represent@% ’§W%Béapoint-recognition nmet hods of the foregoing enbodi nents.
The menmory — may, pe L:%E 18 oF AL prodIRADS Yof a?%%ht@tt!ol ﬁtalrcr?rfgrﬂe R G6r "l’abelinog,
nonvol ati |l e nmenory. statirc” nmenory conventionally may be a read only
menory (" iREMignab oodéstedtianpaposegrkjaction of thtd 6anerdl eplikini intal rablvitsap tpradce
storage nedium__The_volatile menory ponyentionallylﬁa% b& a randg%iagcess
menory ( "tRampgcifigrntibady b thenbagenRerlikisis shevwe meExdnnts  and E1gyres ey r

of U.S. 6,242,578 B1.

As an example of the use of agents to label Replikins: The use of antibodies to the

25 16-mer Replikin to label specific cells which contain this Replikin is shown in Figure 5
and Example 6 of U.S. 6,242,578 B1.
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 6 of U.S. 6,242,578 B1.

30 EXAMPLE 3

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
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provi ded externally fromthe processor as a separate integrated circuit.
The non-volatile nmenory may be an electrical, nagnetic or optical storage
medi um PwWOrBAas3sHt eom ¢ poi nt of view the construction ofPCa/USB3/p8IdNL
recognition” 15 tenplate based on the new gliona peptide sequence | ed
directly to identification of a biology-w de class of proteins having

rel ated structures and functions. The operation of the 3 poi nt-recogni tion

thod r | t
Fﬁstead %Sﬁ?k he eilgec %sdﬁgﬁrto %%h%fe ftéhceor@ut& ?‘r fﬁ%ﬂf(h% ?O Q I D
NO. @ 1) ?@ogﬁlﬁoﬁlsyisyah dadcribedihie ia e Iotaey afiyfhsned vibus ¢ obtmﬁeﬂemﬂ]tlml eoti de

specification of an am no acid, 20 an abstraction of the keywgrd delimted
by the "3mpeiasid sequengaiof tltﬁﬁnﬂwehetl@g@tmm iy neurpiaidass) Profein i

abstracti t hou erived f i t .amno acid
sequence Btgg'ﬁglbt' glgncpowné%etq?oo({’rg%rgh%%g@g ' @égéeo eel%gﬁlleﬂ{nh st ruct ures
that ar engl@hinfifdhs®¥eldhd @ﬁﬂﬁg&]@@@btquum thkBROmP Beljndidbadre betmaed ons, in
this case transformation and replication, in_addition to structures, turn

30t al sofarghprestnse efingy Rephiies, sonservation of Beplikdoscoves gmzsmélsrg@(@mreﬂqthat

th t t d.f t d....Ih f
denti 11 BHRERGR Bach gt dimittior & e REpiLepatds e PRl tn e nas
been for méeeﬁjﬁéach@dtnc&r&%ﬂéaswnts%t&% 2heelicHes6ubkds aticuf kiker, the

sharing of 1 nmunol ogical specificity by diverse members of the class, as
her e demomsithsab @ebodtahreetyears aadier, pRep)das Idratasthatsaélg gessiite prediet th@emetgereeaid

their product antibodi ze l. i ns b neans of a siml

recogni t FBHISHA %Fﬁdﬁ%’?@gﬁd%?%ﬁ%&ef?a {2 F%[nglfgl Sga‘s&n%taélg%‘aé net hod

&%at SPe g @8 tasiP RS sbgsaharmﬂtfeheasﬁep@rﬁe pa&tl@s e§ nudtab a@tdtaageeevaeémégor e
ifferent recognition points for other peptid simlarly should provide

usef ul i Gfbsenvationorf aponcreaseiim gomwehieationy p‘:trecuisrly:a stepwise ifueashgy , t he
"3-point- recogniti thod is appli | e to.ot rec for exanple
o Phe TepRCenT Ao ReTBRE gt £ Eh S f BOBGI SRt R HEOASr BN A e B3
WO 03/ 08 nvention
Hkniths't ‘g%&ﬁ%u{ 899 or Tnore el Edl@ﬂ%?%@'btﬁ@@%ﬁcecﬁftﬁ@%tr%% amket ve

are spec and de cribed hereirn. However, it wl
appr eci atcamthetdﬁatﬂuﬁmhépldmtwonpamlaxﬂuonarthearﬁmﬂas of the present i nvention are
enconpassed by_t he above teachrngs

thin the, purv f the ppended
Oai 175 wthoutpﬁeﬁﬁr"ﬁ?‘rﬁlﬁesﬁéﬁ?'@lﬁ@c@gﬁﬁ VagRiges bﬁsetgeﬁlﬁ%@mspg d

| DENTI Fi CABE RIS St i RETTRRE P DRE e AR | R rS A L AgeL o
DESTROY Rifflehd WrusENViAL hd\GghdsChnleSddEn @pndingation 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
25 observed to be conserved in the emerging strain. Conserved replikins are preferably those
Replikin sequences which are present in the hemagglutinin or neuraminidase protein
sequence for about two years and preferably longer. The vaccines may include any
combination of Replikin sequences identified in the emerging strain.
For vaccine production, the Replikin peptide or peptides identified as useful for an
30 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 pg to about 10 mg.
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The follow ng al gae were coll ected from Bernuda water sites and either
extracted 15 on the sane day or frozen at -20 degrees C and extracted the
next day.wOha/osdogae were honogenized in a cold room (at @CTawsss/okegr ees O
in 1l gramaliquots in neutral buffer, for exanple 100 cc. of 0.005M
phosphate buffer solution, pH 7 ("phosphate buffer”) for 15 mnutes in a
Waring bl ender, centrifuged at 3000 rpm and the supernatant concentrated

b per evapor atj on.and di al.yz i10St. Pk / ' to
p%odu_ce a vol 3%6 %ﬂu%agﬁ%crlﬁlgxlggr%e?%%y%""rmesr%gs 58'%&%%&&6{1 ﬁgléggoe ?'i P gct
sol uti ontyee dieéted "andebn &l Infliéiza flalsesson ipBfierfilyod Ruft ialat Ysiober atdadthe
remai nder was fractionated to obtain the protein fraction having a pK

range bethweugh hteasvprils. Haweveprthé eaocing nasstiecdnuistered ot panbip garingthe year.
chromat ogr aphy. as f.ol | ows: The.extr.act lution.is fr ionated. in the cold
Foom (4 SedRaby” e e pissne skl St s8fipb oo Wl HINRE LT, ' 0°
whi ch hage QRRLeseMEvEPTABES eWnt, ind pRAGHDIy RBARPRALIS R drh@Eing SR\ Se el uting
sol vent changes are nmade with the 1Pol | owi ng solutions: Solution 1- 4.04 g.
NH2 P04  anfthefzebgruNa HaRier araferdésRerlilcadfor mcluBionim pe flyenzadiageing s@d wat er

(0. 005 lar.,. pH 7); Seolution 2 - 8.57. 9. NaH2PO4 is dissolyed in.2 480 n .
of di ot | Meaikindemphitanteddp dare - ameteqdind yRnt ot Fipospe A1eInAbs0gr JEfS n 2480
m of di %rr'&ﬂé;rgge iter (0.05 nolar, pH 4.7); Solution 4 - 59.65 g. of
NaH2P04 is dis5olved in 2470 mM distilled water (0.175 nolar); Solution 5
- 101.6 g. of NaH2PO4 is dissolved in 2455 nil distilled water 54 WO

03/ 083058 PCT/ UsS03/ 0%3953 5 (pH 4.3); Solution 6 - 340.2 g. of NaH2P04 is
di ssolved in 2 istilled water (1.0 nolar, pX-i 4.1); Solution 7 -
283.63 g. of 80% phosphoric acid (H3P04) is nmade up in 2460 m of

distilled water (1.0 nolar, pH 1.0). L O The extract solution, in 6 to 10
m5 vol une, is Aaslgsisofsegoerncheamalfisviatesncd Phsmolayef/caparnmSokigeisdor the and a
reservoir of 300 m of Sal ut'ongh}(,is attaached and allowed _.to drip by
gravity SrRsnGarmdcongRatio pERepking iy @aﬁ@io YeYiSHahtcagMag ebiduencsy Ohnd

anal yzed | il s i 0 be
renoved hh{@ég@%ﬁ%ﬁ%@ﬁﬁ%@%@ﬂ%ﬁ%ﬁ r!”f éé)%ﬁiek%@é%ﬁ}ﬁr’%@ﬁ%%ﬁgﬁrﬁegn 21s

t hen applbegsh.t Bolates of Plasmedifim|fhieipadurn arddbtsinetagbtho amne il sepers o8, 4, 5,

6 aid 7 until all of the protein which can, be rem)ved,vvithh
the protein is obtained by any art known method, such as by sequencing the gene and

O

(14

20 deriving the protein sequence therefrom. Sequences are scanned for the presence of
Replikins, conservation of Replikins over time and concentration of Replikins in each
isolate. This information provides data that are used to form the basis for anti-malarial
peptide vaccines or nucleic acid based vaccines.

Peptide vaccines or nucleic acid-based vaccines based on the Replikins observed

25 in the malaria causing organism are generated. Preferably, the peptide or nucleic acid
vaccine is based on or includes any Replikin sequences that are observed to be present on a
surface antigen of the organism. The vaccines may include any combination of Replikin
sequences identified in the malaria causing strain.

For vaccine production, the Replikin peptide or peptides identified as useful for an

30 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
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each Solution is renoved fromthe colum. The eluates from Solution 7 are
conbi ned, dialyzed agai nst phosphate buffer, the protein content
det er m newowB/okEh di al ysand and dial yzate, and bot h analPgrasobysgel
el ectrophoresis. One or two bands of peptide or protein of nolecular
wei ght between 3,000 and 25,000 Daltons are obtained in Solution 7. For 20
exanpl e the al gae Caul erpa nexi cana, Laurencia obtura, C adophexa
prolifer j G i and
beni i 11 G5 2R FEESURA RraCR ERRU Bl Blon B LD e
denonst r db&elidatoot 0t nto/abeuted 8. sharp peptide bands in this nolecul ar
wei ght region wth no contam nants. These Sol ution 7 groteins or, their

B

el uted bands aFeenhyaiati yacstie inpigierably administeard @ certisespacehihgectaPied. The

25 peptides so. obt ai ned, .whi.ch, have a. /| it 6% or greater
are Repl RIS HE %ﬁ%%ﬁ?@p%ﬁgggh%égpfﬁﬁ%g%£%1$§§8%?§%3@§g&%mare t hen
determ ned for am no acid sequence and the replikins are determ ned by
hydrol ysis and nass spectronetry as detailed in U S. patent 6,242,578 Bl.
Those which fulfill the criteria defined by the " 3-point- recognition”
method are identified as Replikins. This procedure can also be applied to
3 0 obtain yeast, bacterial and any plant Replikins. b) Virus Using the
same extraction and col um chromat ogr aphy separation nmethods as above in
a) for algae, Replikens in virus-infected cells are isolated and
identified. 55 WD 03/083058 PCT/US03/08990 5 c) Tunor cells in vivo and in
vitro tissue culture Using the sanme extraction and col um chronmat ogr aphy
separation nmethods as above in a) for algae, Replikins in tunor cells are
isolated and identified. For exanple, Replikin precursors of Astrocytin
isolated frommalignant brain tunors, Malignin (Aglyco [0B) isolated from
glioblastoma tunor cells in tissue cuOture, MCF7 manmmary 10 carci nona
cells in tissue culture, and P3J Lynphoma cells in tissue culture each
treated as above in a) yielded Replikin precursors with |ysine content of
9.1% 6.7% 6.7% and 6.5% respectively. Hydrolysis and nmass spectronetry
of Aglyco | OB as described in Exanple 10 U S. 6,242,578 131 produced the
am no aci d sequence, ykagvafl hkkndiide the 16-nmer Replikin. 15 EXAVPLE 2:
As an exanpl e of diagnostic use of Replikins: Aglyco | OB or the 16-ner
Repli ken may be used as antigen to capture and quantify the amount of its
correspondi ng anti body present in serumfor diagnostic purposes are as
shown in Figures 2,3,4 and 7 of U S
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6,242,578 B1. 20 As an exanple of the production of agents to attach to
Replikins for labeling, nutritional or destructive purposes: |Injection of
the 16- mewORe/830k8 n i nto rabbits to produce the specificPamtisodeBpod o t he
16-nmer Replikin is shown in Exanple 6 and Figures 9A and 9B of U. S
6,242,578 Bl. As an exanple of the use of agents to |abel Replikins: The
use of antibodies to the 25 16-nmer Replikin to | abel specific cells which
contain this L{%i éaghomm in Figure 5 and Exanple 6 of U S. 6,242,578
Bl. As an exasﬁﬁe—ugﬁghe—u e of agents to destroy Replikins: The use of
antibodies to the 16-nmer Replikin to inhibit or destroy speC|f|c cells
which contain this Replikin is shown in Figure 6 of U S 242,578 B1. 30
EXAMPLE 3 Anal §lging 1ofAnsiee]ated édlugaaaayins pﬁatﬁegrtaémgcﬁom AP ah(méé RIHRES
henagglutla rotein or neuram nidase protein for the presence and
concentrﬁ?l%ﬁpéﬁ Y&l ikins is carried out by 56 WD 03/083058

PCT/ US03/ 08990(1) &t 1¢hst Wak hsmeneHidie 16¢atEPsiid entedTeddues filopigbecdb@lyghea conput er
program based on the 3-point recognition systemdescribed herein. Isolates
of i nfl usesihiey) @sleaﬂ@nolbtsadmede > atiie(3) ablerst Celysing eagisiase of the

i nfl uenza hemaggl uti ni n and/ or neuranlnldase protein is obtained by any
art known nethod, such as by sequencing the henmagglutinin or neuram nidase
gene and deri VCI&QtherhErg&ﬁd&bﬁ%ﬂqﬁﬁﬁ‘ﬂ&ﬁ%@ﬁépﬁﬂb SSReaNEas ategisganned 10
for the presence of new Replikins, conservation of Replikins over tinme and
concent r atrpipf idfue®@ptitugi ns i n each isol ate. Conparison of the Replikin
sequences and concentrations to the am no acid sequences obtained from
isolates at an earlier tinme, such as about six nonths to about three years
earlier, provides,datg éﬂﬁ%d it %1%&&51@ m&%% iRnSBRAGREEIOT strains
that are nost likely to be t se of influenza in upconmng flu seasons,
and t hat sdduehcs havirgefrmsite ab(m[t Hemgionatids edrhprisin( 1p epleasi @ne fysioe mesgduer

nucl ei ¢ aci d based vacci nes servatio f an i ngrease i.n concentration,

T bun Jteie Rt PrphaTa 1o residess Fom AT TRt el T &gl ven

stral n of Sltlglfnl:tllgsqg& Yid ﬁza{ggst%o/p n0desfycgbout six nont hs to about three
d

years or nDre is a pre tor of rgence of the strain as a likely cause
of influenza epidem c or pandem c in the future 20 Pepti de vacci nes or

| ei id-b d the R Kk b dn th
ERERER vl M R RN E
strain ofalf] UARZACKA H3.RY BlkddiginD @R iiihAARRS! N cOncentration of

repli ki n sequences

Claim 5. An antibody cocktail comprising a plurality of antibodies, wherein each
of said antibodies specifically binds to an influenza virus peptide sequence having from 7
to about 50 amino acids comprising (1) at least one lysine residue located six to ten amino
acid residues from a second lysine residue; (2) at least one histidine residue; and (3) at

least 6% lysine residues.
Claim 6. The antibody cocktail of claim 5 wherein the plurality of antibodies each
independently and specifically binds to a Replikin peptide sequence present in an

emerging strain of influenza virus.

Claim 7. A composition comprising the antibody of claim 3 or claim 4 and a

pharmaceutically acceptable carrier and/or adjuvant.
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t he hemaggl utinin and/ or neuram ni dase sequence during the tine period.
Preferably, the peptide or nucleic acid vaccine is based on or includes
any Repl iwDr3spgmeences that are 25 observed to be conservedTiusos/gyemner gi ng
strain. Conserved replikins are preferably those Replikin sequences which
are present in the hemagglutinin or neuram ni dase protein sequence for
about two years and preferably | onger. The vacci nes may incl ude any

combi nati on of ~Replbikin_ s I.: i.fi i - i train. For
Catei ne: prodacCRERe! {4 BrEBtR LaiphaFR Hd dilod e dRRICTELAN Bk, FOT
for an BRaphtagichmeacianable caiecarytt dipsiazed by any nmethod, including

chem cal "synthesis and nol ecul ar biol ogy techniques, including cloning,
expression in a host cell and purification therefrom The peptides are

preferably adm.xed w,th a pharmaceuti cal |y .accapt. C r.. LN an anmount
det er ni ned to%ﬁ%%‘e%t%fﬁgglgﬁeﬁ?ﬁpg SlillﬁPiCBrC%IQ r%gic%tllgcg%tgg '@Elé o.Vn&‘Léner ally,
the dos gﬁide%f%ﬁ%tl.agdja_lﬂhaﬁﬁac%@@éﬂl?/%@ce@ﬂ}ble%‘x’f@aﬁ@/o@&@%tpﬂ /' US03/ 08990

5 The influenza vaccine i's preferably adm nistered to a patient in need
t hereof prior to the onset of "flu season.” Influenza flu season generally

occurs in late Octoper and | asts through te ril. However, the vaccine
may be admi ni s?@%g&a&hﬁﬂvr%eﬁw Wﬁ’%&logh%tjc%ér&ﬁ%eh%?%fﬂﬁé%@? 5 he influenza
vacci ne 'céns%gxmd% 8 5648 O RITRBN2AGAS Yor AMhst SvP@H8etubiRe W inkluBing¥REIUENCES
observed to be present, and preferably conserved in the energing strain of
10 i nf | uenzentyieaus. Anot her preferred Replikin for inclusion in an

i nfluenza vaccine is a Replikin denonstarated to have re-energed in a
strain of influenza after an absence of one or nore years. EXAVPLE 4 15
Anal ysi s of Seauens s Ao BraBhuytt ssioR coRbASAP Y pkiiIRY 6F RektemidMichaens for
the presence and concentration of Replikins iS Carried out by visual

scanni ng viris pafjideneat having tfifono? ghabme 56 fanencamdsutosprisinggr am based on t he

3-point recognition systemdescribed erein. Isolates of Plasnodi um

f al ci parum ar e(]é@‘t' g?ﬂ@&egﬁweﬂ%‘ﬁ%@%egﬁ‘?‘@ E@dﬁ%&‘@é ﬁ&naﬁ?fé?ngfyé’[“& nis

obtai ned by A0y 3 feali WAWisIRIBACIa RGN @F Piad @90 BRRE AGidRE, gene and 20
deri ving e protern sequence therefrom “Sequences are scanned for the
presence of Repl 4 phansaceuaosiBracadptable cdrriblepl i ki ns over time and
concentration of Replikins in each isolate. This information provides data
that are used to formthe basis for anti-malarial peptide vaccines or
nucleic acid b aggl ' i N PGLRILE 188 He Baggd

vacci nes basedega%gtléeﬁﬁggﬁe?ﬁqeﬁgggggg?v@tg]%2 aﬁrlnﬁllt he higlagre?% cgusi ng

or gani s mpairglitg e aifated. vifds @bpideblisyconsdieedythé tluenzantrn hemagphitthin

amino acid sequence for at least two consecutive years including the current year.

Claim 13. An antisense nucleic acid molecule complementary to an influenza
virus hemagglutinin Replikin mRNA sequence, said Replikin mRNA sequence having
from 7 to about 50 amino acids comprising

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

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

Claim 14. An antisense nucleic acid molecule complementary to the coding
strand of the gene or the mRNA encoding influenza virus hemagglutinin, wherein said
antisense nucleic acid molecule is complementary to a nucleotide sequence present in an

emerging strain of influenza virus.
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vaccine i s based on or includes any Replikin sequences that are observed to
be present on a surface antigen of the organism The vacci nes may i ncl ude
any conbiweto3ossoss Replikin sequences identified in the maTASOHMSI Ng
strain. For vaccine production, the Replikin peptide or peptides identified
as useful for an 30 effective vaccine are synthesized by any nethod,

i ncludi ng chem cal synthesis and nol ecul ar bi ol ogy techni ques, including

cloning, expregsi.onci t Uk 1 basek i omodhbe

pepti des are pﬁzaf’rg‘ﬁgbp%/ﬁlg %ﬁxoefgﬁl\l/n\nh]taﬁﬂgt%har ndggg%étté}ggf%y e{ccep?gobl e carrier
58 WO 03/£8BeES BGTildnes+ D@ Mnprisingradatinietamngin efficaverimedhttod at leduioae a

t herapeutic anti body reaction thereto. Generally, the dosage is about 0.1

g to abousolated influeraerirugdealiiia popiids heaingdrosm éfe phpit YO s hrdder ed to a

tient i dt f.at ti i , ; td I
o or 1o Sraeared D4 s e BthersoldTE Il 46 G X5 R BRC 1 TRB) odoso
What is ClegbdtEgsihSresiduai(D) 4t leAd ohs BadiBSrdsidhe;RA43) Miledds ceipmatrsidass ng

from?7 to about 50 amino " acids conprising (1) at |east one |ysine residue
| ocated six to ten residues froma second |ysine residue; (2) at |east one

hi sti di [ , 3) at. .l t 6% ' ' L aj ;
pepti de of or atii Gnep eEreof 3 Bevib i Bs aFR e HRERBEh Bhlige KT oy of
i nfl uenzaprgéehyﬁl.mﬁgeﬁkms WhBRtiRRfofeiat specifically binds to an

i nfluenza virus peptide sequence having from7 to about 50 am no acids
conprising (1) at least one lysine residue |ocated six to ten amno acid
resi dues from g, sec | ysine.residue: (2).at.least i stidine residue;
and (3) at | eagilf‘l%’o)b%p?/g?ey etﬂ‘é‘% Pga@& ?HVQF RV lelgﬁ_ Orgnﬁ?@gé’gie&?t CFaim 3,

uher e - SRESIGHPpHROK SRR ok laheifidSudif oPilubhVHENES oY IdhsiSwRep! | de
present in - an rging strain of infTuénza virus. G aimb5. An antibody
cockt ai | cmsguiise peprsy ipdluding theycuokntgredi. bodi es, wherein each of said

anti bodi es specifically binds to an influenza virus peptide sequence havi ng
from7 to about 50 ami no acids conprising (1) at |east one |ysine residue
located six to }%m et &F seReliftgsmfthanh FirsEs e fiShagsisem Mue; (2)
at | east one hidsktﬁﬁ1 i heﬁreem ue'S and (3) at east 6% | ysine residues. Claim

6. The anhilbady veackiceink cofnpdbiagm 5 wherein the plurality of antibodies
each

(1) obtaining at least one isolate of each strain of a plurality of strains of influenza
virus,

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

(3) comparing the concentration of Replikin sequences in the hemagglutinin
amino acid sequence of the at least one isolate of each strain of the plurality of strains of
influenza virus to the concentration of Replikin sequences observed in the hemagglutinin
amino acid sequence of each of the strains at at least one earlier time period to provide the
concentration of Replikins for at least two time periods, said at least one earlier time
period being within about six months to about three years prior to step (1),

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

concentration of Replikin sequences during the at least two time periods,
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i ndependently and specifically binds to a Replikin peptide sequence present
in an energing strain of influenza virus. Caim7. A conposition conprising
t he anti bwoy3o83068 aim 3 or claim4 and a pharnmaceuti cal | yCaaSeposabi e
carrier and/or adjuvant. 60 WO 03/083058 PCT/US03/08990 CdaimsS. A
conposition conprising the anti body cocktail of claim5 or 6 and a

phar maceutically acceptable carrier and/or adjuvant. Caim9. A therapeutic
conposi tion conpy issledithgtdd SeakScat GRkinRELURABL BreVint USthe RERM A REns] @y 1 and
a pharmaceutically acceptable carrier and/or adjuvant. Caim 10. The

t her apeut paptide ideotified inrstapf (43 hanimsolatedepepitide farangiegion Hemiisflucopmviersved in a
strain of _influenza virus for at |east two consecutive years including the
current yESF™®Q aim 11. A therapeutic conposition conprising a plurality of
i solated influenza virus peptides each having from7 to about 50 am no
acids conprising (1) at |least one |lysine residue |ocated six to ten

resi dues from &LlsiecthdThemethed of elaind U@ whé2jn the Rlephilsih sequendt is tombenedr esi due;

and (3) at | east 6% ysine residues, d a pharnmpaceutically acceptable

carriof . tor af fa sboy é’%%@?%ﬁ@&?Y@l'%Wﬁ%Béhqqt@ﬁlg? HeRPRT TS WREIEAN at | east
£ . i af . o . o th

01 enzan Pt B a3 IR o sl RAE Aoty AR EE I 4 EREAT HE pliibds™®

consecutive years including the current year. aim13. An antisense
nucl eic acid nolecul e corrplﬁlrrent ary to an influenza virus hemaggl utinin

Repl i ki n nRNA {a@iibft el hesetdomkeprlpie B8 RRignsE §irer{eba Rl of ReRWE t o about

50 am no &ghg?eggrggfeh%hng (1) at least one lysine residue located six to
ten residues froma second |ysine residue; (2) at |east one histidine

residue; and (3) at least 6% | ysine residues. Caim14. An antisense
nucl eic acid nol ecul e conpl epentary to the coding strand of the gene or
the nRNA encodiTiym 4k | dapsthod ol makitgFuiggnenza Nirps VasRBe PAPESNE  ant i sense

nucleic acid > I r qg! i .sequence present in
an energing ghﬁ?@@%%%ﬂ%ﬂ?@@?&&é%% ?g‘%%g@%‘g’pcw US03/ 08990
Caim15. A netbpstleting bi least @hé REpliltie sdqiehoeerepst i@MhOémagighiramtasta0 produce
anti bodies to influenza virus conprising adm nistering an effective anount
of at | eaRaptigptcmplate for influenza virus vaccine manufacture,

(3) synthesizing peptides having the amino acid sequence of the at least one

Replikin sequence selected in step (2), and
(4) combining a therapeutically effective amount of the peptides of step (4) with a

pharmaceutically acceptable carrier and/or adjuvant.

Claim 22. The method of claim 21 wherein the at least one Replikin selected in
step (2) is conserved in the influenza virus hemagglutinin sequence for at least two

consecutive years, including the current year.

Claim 23. A method of identifying an emerging strain of influenza virus
comprising
(1) obtaining at least one isolate of each strain of a plurality of strains of influenza

virus,
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i solated influenza virus Replikin peptide having from7 to about 50 am no
acids conprising (1) at |east one lysine residue |located six to ten am no
aci d resiwoes/o836sn a second | ysine residue; (2) at |east pemasshi/e9pai ne
residue; and (3) at least 6% | ysine residues. Caim16. The nethod of claim
15 wherein the at | east one Replikin peptide is present in influenza virus
hemaggl utinin protein. Caim17. The nmethod of claim15 wherein at |east
one of ‘the al L2ash9RE idTihdebltinfeRlihdI8cit ScfRASASMAC of BaRBneRBlak 10
strain of inflUenza”vifus Tor “at least two consecutive years, including
the curr aéh e of thk piumlit of Araimt dfaahwehzswdhsdor thg paesendefdndenrenibtiors
peptide for inclusion in an influenza virus vaccine conprising (1)

obt ai ni n@f Replilamsequenessi sol at e of each strain of a plurality of strains of

influenza virugs, (2) .anal yzi - Uk 1.nj j i ence of
the at |east oﬁz (ioilg%agfl%?%%c HQ%%#&?{I? gg%‘g%y%%gbﬂ&egirﬂa |th ?fﬁl % lgtﬁﬂgi ns of
i nf | uenzampd ssd §Qfiet R RERGaLE oRdolaRTRAH AtairD6f the bluReity bRétmiserfuences,
(3) conparing the concentration of Replikin sequences in the hemaggl utinin

am no aciieflusazaremsdo die eaneeniration o€ Replitdn pesypnges obfervaddn the hegpagepfinig

I it f strai f fl Vi to th t I - R i Ki
P equonce Bt e S Erra e AL ARBE PR Fuft 16 ol Safih BERY AR R pPhidkel < [
strains abnd@inhe@sbr ROSERITHI Aledst fo AL paGbdsOsHd avbde ohdearli@atisent rat i on

of Replikins for at least two time periods, said at |east one earlier tinme
peri od baierigd heinginithabaheut sik momthstth abew thise wears briectoyssen €)piidor to step

1), (4) identifying.the strain of .infl i navir . hi ghest
ntreask in cLRSRRitIE S SRiRebhRide YRR R ERA MRS Jhet v
time periQdsniGaoY6r RYREZXaTeRET GHIRILOBOBE: 146 inkqletiotis.ng at | east one

Repli kin sequence present in the strain of influenza virus peptide
identified in step (4) as an isolated peptide for inclusion in an influenza

virus vaccine, Claim/19. The nethod of clai.m 18 wherein epl i kin
sequence is cof@P#dd Al igfluchza vElgyac %ﬁ?@ﬂﬂn%gﬂg%‘?ﬁ{l‘? ?8%?/%&3%% hin the
strain of,| | YR '{l??ﬁ‘o 0G0 b6 enfbirGine Straih € ifRSRz4 viruRaRd h ki N sequence
concentraﬁ%ﬁ%ﬁ%ﬁgﬂ% e 1zIalt east t\/\oetirgrriggpéri ods. Caim 20. The nethod of
cl ai m 18 pashacutidatly ateptable) caarigrland/ak ndjyvant. Repli kin sequences is
selected. Caim21. A nethod of making an influenza virus vaccine

conpri sing

Claim 25. The influenza virus vaccine of claim 24 wherein the vaccine comprises

a plurality of isolated Replikins.

Claim 26. The vaccine of claim 24 wherein the at least one isolated Replikin is

conserved for at least two consecutive years in the emerging strain.

Claim 27. A method of preventing or treating influenza virus infection
comprising administering to a patient in need thereof a vaccine comprising at least one
isolated Replikin present in the hemagglutinin protein of an emerging strain of influenza

virus and a pharmaceutically acceptable carrier and/or adjuvant.

Claim 28. The method of claim 27 wherein the vaccine is administered prior to

the onset of flu season.
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(1) identifying a strain of influenza virus as an energing strain, (2)

sel ecting at | east one Replikin sequence present in the energing strain as
a peptidwotostgdost e for influenza virus vacci ne manuf act uP€T/US83/08990

synt hesi zi ng peptides having the am no acid sequence of the at |east one
Repli ki n sequence selected in step (2), and (4) conbining a therapeutically
ef fective anount of the peptides of step (4) with a pharmaceutically
accept abl e carpgj.er ,an .f"xfac'igim j be - Blhed | a1
wherein the atqagré%?' gﬁg%@%l in sezlqefglttg%cﬁ‘l%ﬁnpﬁ%tﬁgp (2) ?@gc%ln%grm\%d in the
i nfl uenzagmitr us hemaggl utinin sequence for at |east two consecutive years,
including the current year. Claim23. A nethod of identifying an energing
strain of influenza virus conprising (1) obtaining at |east one isolate of
each strain of ~a. ralit f [ al k AZieh1 addnk b 03/083058
PCT/ US03/ 08990‘3%%‘5?551?5 e of hlé’?%?na}gﬁfa ek RGP %%éngcﬁl%ng%&@hce of the
at |l east one isolate of each strain of the plurality of strains of

i nfluenza virus for the presence and concentration of Replikin seguences,

(3) conparing Chénddnddemreibodbel dampdpvhecein thevareine 6ampHses R wdkidBitut i ni n

am no aci.d sequence of. the at |east.one_isol of h strain of the
pl ural i t PaHPCHGPRFHLE tﬂ? APFEde 4 fgﬁ%t??t?t’éu@gﬁgga%t ration of Replikin
sequences observed in the hemagglutinin amno acid sequence of each of.the

strains at at |east one earlier time period to provide the concentration
of Replikins fGlaimt32| daswlariavatdireecopeprisivgst lessti apedsolated Hlasadivenr | i er time

peri od bej wi t hin. abo i X nmont.hs, to a t three years prior to step
(1), andfegg”‘ﬁr%ﬁ?ﬁqm ?’\'Eitalﬁl@r@??e&ﬁﬁﬁ]@ffacfﬁgﬁgee P9Vi rus havi ng the hi ghest

increase in concentration of Replikin sequences during the at |east two
time periods. Caim24. An influenza virus vaccine .contpri sing at |east one
i sol at ed Repl i Kiaim 33r &enaciine ohdaivsiPaepphnrising aplprabityed i lefmagirsmer gi ng
strain of H}fl uenz«’:}. virus and a pharmaceutically acceptable carrier and/or

adj uvant Jatetpgriwn3ePlikise | nf | uenza virus vaccine of claim 24 wherein the

vaccine conprises a plurality of isolated Replikins. Caim26. The vaccine
of claim 24 wherein the at |east one isolated Replikin is conserved for at
| east two cons@iitnidde Hearascine of dainedfecapnpriingt ovatlapping Replikins.

Claim 35. The vaccine of claim 33 wherein the Replikin is present on the

merozoite surface or within the parasitophorous vacuole of the Plasmodium falciparum.
Claim 36. An isolated Plasmodium falciparum peptide comprising
(1) at least one Iysine residue located six to ten residues from a second lysine residue; (2)
at least one histidine residue; and (3) at least 6% lysine residues.
Claim 37. The peptide of claim 36 comprising overlapping replikins.
Claim 38. An antibody that specifically binds to a Plasmodium falciparum

peptide sequence having (1) at least one lysine residue located six to ten residues from a

second Iysine residue; (2) at least one histidine residue; and (3) at least 6% lysine residues.
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Claim?27. A nmethod of preventing or treating influenza virus infection
conprising admnistering to a patient in need thereof a vaccine conprising
at | east wo®3/08®68 at ed Replikin present in the henmaggl uti mCA/UsSO®0esPN of an
energing strain of influenza virus and a pharmaceutically acceptabl e
carrier and/or adjuvant. C aim 28. The nethod of claim 27 wherein the
vaccine is admnistered prior to the onset of flu season. 64 WO 03/083058
PCT/ US03/ 08990 CleinaBn 29 anfibeiyroetched cop ﬁé@%apﬁﬁaﬁty bf Qﬁiboafémﬂe%élﬂgach

adm ni ster|j nant|V|raI agent. Caim30. the nethod of claim 27

wher ei n tH tV;QIf eS|SBCCgféﬁﬂEX/bllﬂdS/tOraPlaanadmr@ﬁﬂaﬁmmrmphdm of claim

27 wher ei [, es .a Replikin that as en.conserved in the
emer gi ng st a| n g?) %teé%f b %ﬁ eBeﬁﬁu ioaﬁatedéf}%ﬁorwlé?“de SHEPI S&“\’féﬂci ne
conpri si niysiat rd:saa@; (Z)IaelebﬁQJnaﬂl%ﬁdﬁb @ésmél aﬂ‘agﬁ af Ead%%wg?sﬁlepésidﬁb{ and a
pharmaceutically acceptable carrier. C aim 3 The vaccCine of claim 32

conprising a plurality of Plasmodium falciparumreplikins. Caim34. The
vacci ne of clai ORprising over n m_35. The

vacci ne of cl a.ém%&“%&%@fl}?o ﬂg DIF%P thgén%eﬁ%ié’éﬁtcﬁc‘fﬁ gﬁ’é antibqdy; oi t e
surface Oéodktatﬂmﬂuatuhes9%a%§ihhﬂﬂ£b@ﬁt%§cd&ﬂlgdéﬁio% of the Plasnmodium falciparum
Claim 36. An isolated Plasnodi um fal ci parum peptide conprising (1) at | east
one lysine residue |ocated six to ten residues froma second |ysine

resi due; (2) .Ie t,on i di e residue; and (3) at_|east 6%/ ysine
residues. d ai 3#1 h‘«Aa‘ %‘5?4%%‘518?“ qngit WW@W@%@%@EP‘UQW%

repliki nsantlbgafégmﬁﬁmn mt ik i di um
fal ci parum peptide sg%gnce haV| n daﬂ{f 1§IH§% eass?é%r%ét%tﬂ%%}ie%} %lSIE%& "Y ocat ed
six to temeuntiof afebaitronaféasmdwnﬂzldzymmemmﬂmrma alﬂﬁ)m@deuh@&lﬁac @able

hi stidine_residue; and (3) at |east 6% ysine residues. 65 WO 03/083058
PCT/ US03/ T8990 d aim 39. An anti body cocktail conprising a plurality of
anti bodi es, wherein each of the plurality of antibodies specifically binds
to a Plasnodi um fal ci parum pepti de sequence having (1) at |east one |ysine
resi due | ocat e€lainda. oThaanemeébﬂcle'mehm&uﬂﬁe@ﬂﬂﬂcml1yaj'cat%droﬁ&hé|ue (2) at

| east one_hi stidi n% residue; and (3)_ at |east 6%l ysine residues. C aim40.

A conposi PPOACLSIBCE Ohythidhe Ruatiisiorsus Fpeiol afghe Plasmodivadfplciparum.

Claim 43. A method of preventing or treating malaria comprising administering
to a patient a therapeutically effective amount of a vaccine comprising at least one

Plasmodium falciparum Replikin and a pharmaceutically acceptable carrier.

Claim 44. A method of detecting the presence of a contaminating organism in a
body sample or environmental sample comprising
1) isolating nucleic acids from the body sample or environmental
sample;
2) screening the nucleic acids for the presence of a replikin structure;

and

3) correlating the presence of a Replikin structure with the presence of

the contaminating organism.

Claim 45. The method of claim 44 wherein the body sample is blood.
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cocktail of claim39 and a pharmaceutical conposition. Caim4l. A nethod
of stinulating the i mune system of a subject to produce antibodies to

Pl asnodi uwofoalogiopsar um conpri si ng adm ni stering to the sulpcaaiSozosed f ecti ve
amount of at | east one Pl asnodi um falciparum Replikin and a
pharmaceutically acceptable carrier. Caim42. The nethod of claim4l
wherein the replikin is |ocated on the nerozoite surface or within the

par asi t ophor ouClviac4| & nafihdder Rlcassiag itheebhd i adts BF an SgahBintdmpfisipt hod

of preventing or, treating malaria conprising admnistering to a patiéent a

t her apeut FREIPHARE 3 geac) spEodnD ik enzymedayiag @irpplicebempRinstionyingbe prgasismone

Pl asnodi I K] nd a pharnaceutically acceptable carrier.
Claim 44%£%£felﬁ§ghg?e§@§lééﬁﬁaﬁt he presence of a contam nating organismin
a body sanple or environnental sanple conprising 1) isolating nucleic
acids fromthe body sanple or environmental sanple; 2) screening the

nucl ei ¢ aci ds f@pint4e Phewethod ob¢laim f@pheteimths orgavisurie a foahpla®) correl ati ng
the presence of a Replikin structure with the presence of the

contam nating organism C aim45. The nethod of claim44 wherein the body
sanpl e i s bl oodainfus. WhBLAESOEERETE WRORIDRS Wsanishpls MrftB plafly, Bt hod f or
increasing the replication rate of an organi sm conpri sing ipransform ng a
gene encodi ng an enzyne having a replication function in the organism wth
at |east one Replikin structure. Caim47. The nethod of claim46 wherein
the organismis a food plant. C aim48. The nmethod of claim46 wherein the
organismis a rice plant. 67
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