
R.EPLI.KJN PEPTIDES AND USES THEREOF 

[0001] Rcplikins are a newly discovered class of peptides that share struc;tural 

5 characteristics. Replikins have been found in viruses, bacteria, fungus, cancer 

associated proteins, plants and unicellular parasites and their use as targets in the 

ck:velopment of methods of treating or prevt:nting diseases. Replikins nre usefol in 

th~ detection or these disCMOS, Also this invention reli1tes lo the USC of Replikins to 

stimulate growth of plants used for food. 

10 

[0002] Rapid repliention is charaUeristic of virulence in certain bacteria, 

viruses and .malignancies, but no chemistry common to rapid replicali.on in differeJlt 

organisms has been described previously. This application describ0s a new class of 

protein structures related to rapid replication which the applicants have discovered, 

15 This new family of conserved small proteins related to rapid replication, named 

Rcplikins, can bo used to predict and control rapid replication in Jnultiplc organisms 

and diseases and to induce rapid replication in plant and animal life. 

[0003] W c: eonstrnctt:d an algorithm to search for Replikins. In i1pplying the 

20 algorithm not only was the function of the cpitope revealed - ntpid replication, but 

an entire fomily of homologucs whose function is related to rapid rcp.lication was 

discovered, which W\) named Replikins. 

[0004] The algorithm is based on the following: I) Evidence that th\: immune 

25 system looks to parts rntlm.· than a whole protein in recognition. Protein chains arc 

first hydrolyzed by the irnnmnc system into sma!.ler pieces, frequently six (6) to ten 

(10) amino acids long, as part of the immune systenis' process of recognition of 

foreign structures agi1.inst which it may mount an immune ddense. By way of 

example, the immune system recogniz.es the presence of disease by chopping up 

30 protoin8 of the disease agent into smaller peptide sequences and reading them. This 

principle is used as a basis for the algorithm with which to search for homologues of 

tho malignin cancer cpitope, once the structure of the cpitope was known; 2) The 

specific structure of the malignin cpitope, in which two of the thsee lysines (K.'s) are 

eight n::sicl.ues apart is in accordance with the appt1rent 'rules' used by the immune 



system for recognition r0ferrcd to above (6-10 ani.ino acids long); 3) The fad that 

the nmlignin cancer cpitopc was shown to be a vcTy strong antigen, that is ···· a 

generator of a strong imnrnne l'<'Sponse; that there are three lysines (K's) in the IO­

n1er peptide glioma Replikin rl11d that K's are known to bind frequently to DNA and 

5 RNA, potential targets for the entry of viruses; and 4) One histidine (I-I) is included 

in the sequence of the malignin epitope, between the two K's which are eight (8) 

residues apart, suggesting a con11ection to the meta]s of redox systems whkh are 

required lo provide the energy for replication. 

10 [0005] Engineered enzymes and catalytic antibodies, possessing t11ilorcd 

binding pockets with itppropriately positioned limctional groups have been 

successful in catalyzing a nurnbcr l!f chemical transformations, somotirnes with 

in1pressive efficiencies. Jnst us two or n10re separate proteins with specific and 

quite different functions arc now often rocogniz.ed to be synthesized together by 

15 orgnnisms, and then separately cleaved to 'go about their separate i:i1nctions', so the 

Replikin structure is a unique protein with a u.nique function tJwt ;:ippcai·s to be 

rocogni:>,ed separately by the imniune system <lnd may be now rationally engincered­

c.g. synthesized to produce a hmctional unit. 

20 [0006] Frmn :1 proteornic point of view, this tc,mplate bnsod on the newly 

clctcnninccl glioma peptide si::quenco bas lot! to the discovery of a wide class of 

proteins with related conserved structures and a particular function, in this cas<;o 

replication. Examples of tho increase in Rcplikin concentration with viruknce of a 

disease appear in diseases including, influen2i1, HIV, cancer and tomato knf curl 

25 vin1s. This class of stn1ctures is rdatecl to the phenomenon of rapid rcplic11tion in 

organisms as diverse as yeast, algne, phmts, the gemini curl leaf tomato virus, l-l!V 

and cancer. 

[0007] In nddition to detecting the presence of Rcplikins in rapidly replicating 

30 organisms, we found that I) Rcplikin concentration (number of Replikins per 100 

amino acids) and 2) Rcplikin compositions in specific functional states dependant on 

rapid replication, providB the bnsis for the finding that Replikins are related 

quantitatively as well as qualitatively to tho rate of replication of the organism in 

2 



whid1 they rc,side. Ex<irnples of these l.bnc.tional proofs include the relationship 

found between rapid replication and viru1cncc in glioblastorna cells, between 

Replildns in in.fluenza virus and the prediction of influenza pandemics and 

epidemics, and the relationship between Replikih concentwtion and rapid replication 

5 in HIV. 

[0008] The first fonctional basis for H.epJikins' role. in rapid replication was 

found in the properties of the glioma Replikin, a lOKD peptide called Malignin in 

brain glioblastoma multiforme (glionrn) - n 250KD cell protein. Antimalignin 

IO antibody JncnX1Hed Jn concentration in scrnm (AMAS), nwasurcd by m1 early stnge 

diagnostic test for cancer now used for most c>r all cell types. 1Vlalignin was so 

named because in fosue c\llturc the expression of this peptide and its concentration 

per miJligrnm membrane protein extract<tblc increas<0<.l with increased nite of cell 

division per unit time. Not only is there an increase in the amount of nrnlignin in 

15 proportion to the cell number increase but the amount ofni.alignin is enriched, thnt fo 

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

[0009) The struc(L1re of rnalignin protein was dctcnnined through hydrolysis 

and ma% spectrometry which revealed what proved to be n rl()vel l (j mer peptide 

20 sequence. We searched for the !Ci mer peptide sequence whicb we have nan1ed a 

Glioma Replikin protein in databnscs .for the healthy lunnan genon\e and found that 

it was nol present in these databases. 

1001 O] As such, the fixed requirement algorithm was used to search in other 

25 organisms for the Glioma Replikin protein or homologuos thereof. Over 4,000 

protein sequences in the "Pub Med" dntabasc were searched and homologues were 

found in viruses and plant fonns specifically associated with rapid replication. 

Homologues of snch R.oplikin proteins occurred frequently in proteins called 

'replicating proteins' by their investigators. 

30 

[0011] Honl()!ognes of th(~ Rt~plikin sequence wore found in all tumor viruses 

(that is viruses that cnuse cance.r), i1ml in 'replicating prote.ins' of algae, plants, 

fungi, viruses and bacteria. 
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[0012] That malignin is enriched ten-fold c(nnparccl to tlrn five-fold increase in 

cell nurnber and membrane protdn concentration in rapid replication of glioma cells 

suggests an integral relationship of the Replildns to replication. When the glioma 

5 rcplikin w:1s sy11thcsi01,ed in vitro and administered as it synthetic vaccine to rabbits, 

abundant antinwlignin antibody was produced - establishing rigomously the 

antigenic basis of the antimalignin antibody in scrum (AMAS) test, ;mcl providing 

the first potential synthetic c:mcer vaccine and the prototype for Replikin vaccines in 

other organisms. 

!O 

[0013] The demonstration of the relationship of the Rcplikins to replicntion 

and tho nat\lntl irnmunc response to cancer Replikins (overriding cell type) based 

upon the shared specificity of cnnccr Replikins, permits passive augmentation of 

immunity with antimalignin antibody and active augmentation with synthetic 

15 R"'plikin vaccines. 

(0014] A study of 8,090 serum specimens from cancer patients and controls 

has demonstrated that the coneentration of antirnalignin antibody increases with age 

in healthy individuals, as the incidence of cancer in the population ineroascs, and 

20 increases fi.1rtlrnr two to three-J<.1id in early malignancy, regm·dJess of cell type. In 

vitro this <111libody is cytotoxic to cancer cells at picograrns (fcmtomokos) per cancer 

cell, and in vivo the concentration of antirnalignin <mtibody rclaks quantitatively to 

the survi·nl of cancer patients. As shown in glionm cells, the stage in cnncer at 

which cells only have been transformed to (fa, immo1tal malignant slak but rrn1min 

25 qu:i0sccnt m dormant, now can be distinguished from the more active lifo­

threatening rep!iJ,ating state which is charactorizccl by the increased concentration of 

Roplikin~. ln addition, clues to the viral pathogenesis of cancer may be found in the 

fact that glioma glycoprotein 1 OB has a 50% reduction in carbohydrate residues 

when compared to the nornml l OB. This reduction is associated with virus entry in 

30 other instances and so may be evidence of the attachment of virus for the delivery of 

virus Replikins to the JOB of glial cells as a step in the transformation to the 

malignant state. 
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100151 The sharing of immunological specificity by diverse members of the 

class, ns clcrnonstratcd with antinrnlignin antibody for the glioma and relfitcd cancer 

Rcplikins, suggests that B cells imd their product m1tibodies may rocogDi7.e 

Rcplikins by menns of a similar recognition 'language'. With the discovery of the 

5 Rcplikins, this shared i111111m10logical specificity may explain what was previously 

difficult to understnncl: why the mltimalignin antibody is clsvatcd in all cancers, and 

is cytok>xic to cancer cells and related to s1.1rviv1•l of cancer patients in most or il.l! 

cell typos. Thus antimalignin 1mtibody is produced against cancer Replikins, which 

share i1mnunological specificity and which arc re.lated to the phenomenon of rapid 

10 replication, not to cell type. 

[0016] The recognition of the cancer Replikius, whether those in vrrnses 

known to cause cancer, or those in transforming proteins, or those isolated in c1mcer 

cell proteins (see Table 2, seetions on cancer Rcplikins) is sufiicicntly gencnil that 

15 the antimalignin antibody in s"'rurn kst (AMAS 'fost) is an cffoctive general canc"'r 

test. Yet there is sufficient individuality and difference in the fimo slrudmc (primary 

amino acid sequence) of each of the cancer replikins tbnt thoy can be assayed 

specificaUy in tissues and in fluids by diagnostic rndhods common in the nrt, such 

as mass spectrometry. Once the parliculnr Replildn is identified in the sequences of 

20 the cancer proteins by the methods discovered and dcscrib('d here, the Rcplikin is 

synthesized nnd acts as a standard for assays of tissues and .l]uids for the same 

structure. For example, the definitive and highly sptccific mass spectrometry analysis 

for one such cancer protcoin, the first defined cancer cell Replikin, the Uliorn~i 

Replikin 'lmgva11hkk', is shown in Table 1. This spedfic measurement of the 

25 cancer Replikins permits the diagnostic specification of the tissue or organ type 

affected by the cancer and its spocifo treatment. Thus, for example, the Glioma 

IZeplikin occms only in glioblastoma mulliforme, a malignant brain tumor, one of 

the most malignant of all tumors with a mortality of over 90°;(,, for which no 

effective treatment is :ivailabk. If its Glioma Rcplilcin is measured in scrum, the 

30 presence of brain malignancy is detected. It is also now possible to tnrget the Gliomn 

Replikin specifically with chemical, radiological and other trentnrnnts. Tho same 

novel diagnostic klnd thenipeutic methods are now available for ovHriun cancer 

Rcplikin and the other cancer Rcplikins as listed, by example, only in Table 2. 
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10017] A second functional basis for the Replikins' role in rapid replication is 

the study of dnta from the p<tst 100 years on influenz.a virns homagglutinin protein 

sequences imd epidemiology of inJluen:rn epidemk.s and pandemics. To date, only 

5 serological henmgglutinin and antibody classification, but no strain-specific 

conserved peptide sequences have pniviously been dcscriboxl in influenza, and no 

changes in concentration and composition of any strain-specific peptide sequences 

hilV<l been des('ribed previously which wrrelate with epidemiologically docLlmented 

epidemics or rapid replication. 

l () 

[OOlS] A four to ten-fold increase in the concentration of stniin-spocific 

infiurnza Rcplikins in one of each of the tour major stn1ins, influenza B, (A)HlNl, 

(A)l-I2N2 and (A)II3N2 W<lB found, nnd 1.hal Sl1Cl1 increase ofRcplikin concentration 

was rolatocl to influenza epidemics caused specifically by each strain from 1902 to 

15 2001. These increHses in concentration wor(' tlmJ shown to be clue to the 

reappearance of al. least om' specific .Rcplikin composition fi\1m l to up to 64 years 

after its clisappeanmee, plus the emergence of new strain .. specific Replikin 

compositions. Previously, no strain-specific chemical structures were known with 

which to predict which ~trains would predominate in coming influenza seasons, nor 

20 to devise annual mixtnres of whole-virus strains for vaccines. The recent sharp 

increase in H3N2 Replikin concentration (1997 to 2000), tlk lnrgost in IBN2's 

history, and the reappearance of specific Rcplikin compositions which were last seen 

in the high mortality H3N2 pandemic of l 968 and in the two high rnortality 

epidemics of' 1975 and 1977, but were absent for 20-25 years, together may be a 

25 warning of coming epidemics. 

[0019] Synthetic Roplikins are new vaccmcs. This high degree of 

conservation of Rcplikin structures observed whereby the identical structure c~m 

persist .frir l 00 years, or reappear ii:fler mi absence of from one to 64 years reappears 

30 indicates that what was previously thought to be change in viruloncc due to random 

substitution of amino acids in influenza proteins is m()rc Jilrnly to b<:l change due to 

an organized process of conservation of Replikins. In fact, if random substitutions 

of each mnino acid occurred, the chance against an average length influenza 
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RepLikin sequence being conserwd for one year (let alone 84) is calculated to be in 

the orclc1r of 2 to the 27'h power to l. 

[0020] The significHnt conservation of Replikins is not unique to influenz~t 

5 virus, for exarnple, it is also present in foot and n10u01 disease vims type 0 mid in 

HIV, as well as in wheat. More recently, significant conservation of Replikins is 

present in coronavirus nuckocapsid proteins. 

[0021] A third functional basis fix P.t~plikins' role in rapid replication is the 

JO increase in Replikin conccntnition shown to be related to rapid replication in HIV. 

15 

20 

25 

Th<;0 Replikin concentration in the slow-growing low-titre strain of HlV (NS 1, 

"Bru"), prevalent in early stage infoction, was found to be one-sixth C!f the Rep Ii kin 

concentl\1.tion in the rapidly-growing high"titrc strain of HIV (Sl, "Lai"), prevalent in 

late stage HlV infection. 

(0022] Other cxHmples are glvcn of the relation of RqJlikins to rapid 

replication. For exnrnplc, in tomato curl leaf ge111ini virus, which devastates tomato 

crops, the first 161 amino acids of the 'replicating protein', which have been shown 

to hind to DNA, contain five Rcplikins. 

[0023] Jn malaria, legendary for rapid roplication, trypanosomes are released 

from the liver in tens of thousands :from OJJ\1 tryplrnnsome. Multi pk, novel, almost 

'f1<1111boyan\' Rcplikin structures with concentrations of up lo 111 overlapping 

Rcplikins per 100 amino acids aro found therein. 

[0024] The increase in Replikin concentration in influenza epidemics is 

functionally comparabk to the glioma Rcplikin' s increase in concentration during 

rapid replication of nmlignant gliorna cells and compan1bk to rapid replic<ltion in 

HJV and in a divu·se rnnge of other orgm1isrns. Rcplikins thus nre associated with 

30 and appem· to he pmt of the structun1l bases of rapid rcplicl1tion in different 

organisms. 
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[0025] JZeplikin c.oncentrntion and composition thcroforc provide new methods 

to detect and lo control the process of replication, which is central to the survival 

and dominance of each biological population. The discovery of these new proteins 

related lo rapid rqJlication provides new opportunities l) for detection ofpitthogcns 

5 by qualitative and quantitative determinations of Replikins, 2) for the c:ontrol of H 

broad range of diseases in which rapid replication is ll key factor by targeting native 

Rcplikins and by us.ing synthetic Replikins as vaccines, and 3) for the use of 

Replikins to foster growth of algal and plant foods. 

10 [0026] There is a significant number of diseases and pilthogens which have 

prove.(!. difficult to detect and tre<1t and Fir which there is no effective vaccine. Thus, 

for each disorder there is a n<ecd for dcwloping a target that will provide cffoctivc 

methods of detecting, treating or preventing these diseases and pathogens. 

15 SUMMARY OF THE INVENTION 

(0027] Tho present invention provides n method for identifying nucleotide or 

amino Heid sequences that include a Replikin sequence. The method is referred to 

herein as a 3-point-rncognil.iou method. By use of the "3-point recognition" method, 

namely, peptides cornprising from 7 to about 50 amino acids including (1) at least 

20 one lysine residue located six to ten amino acid residues from a sceond lysine 

residue; (2) at l"'asl Oll(l histidine rcsiduo; and (3) at least 6% lysine residues 

(Rcplikin) - constituting a new class of peptides was revealed in algae, yeast, fungi, 

anwobae, bacteria, plant and virus proteins having wplic~1tion, transformation, or 

redox functions. 

25 

[0028] In one aspect of the invention there are provided isolated or synthesized 

peptides containing a Replikin sequence. 'lh~ peptides comprise fron\ 7 to about 50 

amino acids including (1) at least one lysine residue located six to ten m11ino add 

residue.s from a second lysine residues; (2) at least one histidine residue; and (3) at 

30 least 6% lysine residues. 

[0029] The present invention nlso provides meth(lds for detecting the presence 

of a contr1rnirntting organism in a body sample or environmcnt<ll sample comprising: 
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(0030] 

(l) isolating nucleic acids from the body sample or cnvironmcnhtl sample; 

(2) screening the nucleic acids Jor the presence of a Replikin structure; and 

(3) correlating the presence of a Rcplikin structme with tlw presence of the 

c.c.i.ntaminating organism. 

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

stimulating the immune syst0rn of a subject to produce antibodies that bind 

specifically to a Replikin sequence, said process comprising administering to the 

subject :m effective amount of a dosage of a composition comprising al least one 

Jo Rcplikin peptide. One Clmbodimcnt comprises at l<;;ast one peptide thM is present in 

an emerging strain of the organism if such new strain crn.erg~s. 

[0031 J Tho present invention also provides antibodies that bind specificaHy to 

H Replikin, ns defined herein, as well as antibody cocktails containing a plurality of 

15 antibodies that specifiwlly bind to Rcplikins. ln one embodiment of U1e invention, 

there are provided (;ompositions con1prising an antibody or aotifiodics that 

specificnlly bind to a Rcplikin and a pharmaceutically acceptable carrier. 

(0032] In one aspect of the invent.ion there are provided isolated, or separated 

20 from other proteiM, recNnhinant, or synthesized pqiticks or other methods 

containing a viral Rcplikin sequence. The vin1J Replikin peptides comprise from 7 

to about 50 amino acids including (J.) at least one lysine residue locnted six to ten 

amino acid n'sidueB from a second lysine residue; (2) at least one histidine n'siduo; 

nnd (3) al least 6% lysine residues. (viral Replikin). 

25 

f0033) The present application also provides isolated, or separated from 

nuclcocapsicl proteins, ftrnong~t others, rcconibinant, 01.· synthesized peptides or other 

rncthocls containing a vinll Replikin sequence, Tho viral nucleocnpsid Rcplikin 

peptides comprise from 7 to about 50 amino acids including (1) at Je,1st one lysine 

30 residue located six to ten amino acid residues from a second lysine residue; (2) at 

least one histidine residue; illld (3) at least 6'Yo lysine residues. 
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JO 

[0034] The present invention also provides methods for detecting the presence 

of a conlmninating virus in a body sample or environmental sample comprising: 

(J) isolating nucleic acids from the body sample or environmental 

sample; 

(2) screening the nucleic ~1cids for the presence of a viral Replikin 

stn1ct11re; and 

(3) con:elating the presence of viral Replikin strnctures, their 

concentration and composition, with the presence of the 

contaminating virus. 

[0035] In another aspect of tllG invention there is provided a process r<ir 

stimulating the imrn.une system of a subject to prodii(:e antibodies that bind 

spocifa:nlly lo a viral Repliki.n sequence, said process comprising ndministcring to 

the subject an effective amount of a dosage of a cornposition comprising at kast one 

15 lZcplikin peptide. One embodiment comprises at least one peptide that is present in 

an (ln1tTging sln1in of the virus if such new strain emerges. 

[0036) The present invention also provides antibodies that bind spccific;1lly to 

a viral Replikin, ns defined herein, as well as antibody cocktails containing a 

20 plnwlily of antibodies that sp1~cifically bind to viral Rcplikins. In one emhodim<;Jnt 

of the invention, there ;ire provided compositions comprising an antibody or 

antibodies that spe(:ifically bind to a viral Rcplikin and a phanm1ceutic:ally 

~1cceptabk carrier. 

25 

30 

[0037] The present invention also provides therapeutic c()mpositions 

comprising one or more of isolated virus p0pticles having from 7 to about 50 amino 

acids comprising: (1) at lonst one lysine residue located six to ten residues from a 

second lysine residm:; (2) at lonst 0110 histidine residue; and (3) at least 6% lysine 

residues, nnd a pharmaceutically acceptable carrier. 

[0038] In another aspect of the invention there is provided an imtiscns<:l nucleic 

itdd rnolccuk complementary to it virus Replikin rnRNA sequ"ncc, said Replikin 

mRNA s<x1uence denoting frorn 7 to about 50 amino acids comprising: 

10 
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[003.9] 

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

lysine res.icluc; 

(2) at least one histidine residue; and 

(3) nt knst 6% lysine residues. 

Tn yet another aspect of the invention thcrn is provided a method of 

simulating the immune system of a subject to produce antibodies to viruses, said 

method comprising: administering an effective amount of at least one virus Replildn 

peptide having from 7 to about 50 amino acids comprising (1) at least one lysine 

10 residue located six to ten mnino acid residues from a second lysine residue; (2) at 

k<isl one histidine residue; (3) and at least 6% lysine nosiclnes. 

(0040] In another aspect, there is provided n molhocl of selecting a v1n1s 

peptide for inclusion in a preventive or therapeutic virns vaccine comprising: 

15 (l) obtaining at least one isolate of each strain of a plurality of strains of 

said virus; 

20 

25 

30 

(2) annlyzing th0 amino itcid sequ"nce of the at least one isolate of each 

strain of the plurality of strains of the virus for the presence and 

concentration of Rcplikin sequences; 

(3) comparing the concentration of Replikin sequences in the arn.ino acid 

sequence of the at least one isolate of each strain of the plurality of 

strains of the virus to the concentration of .Replikin sequences 

observed in the amino acid sequence of encl! of the strains al: least 

one earlier time period to provide the concentration of Rcplikins for 

at least two time periods, said at least one enrlier time period b<;ing 

within about six months to about three years prior to step (l); 

(4) indentifying the strain of the virus having the highest increase 111 

(5) 

concentration of Rcplikin sequences during the at least two time 

peiiods; and 

selecting ~it least one Roplikin sequence present in the strain of the 

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

virus vm~cine. 
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[0041) The present invention also provides a method of making ;1 prcvcnl.i ve 

or therapeutic virus vaccine comprising: 

(0042] 

(1) 

(2) 

identifying a stJain of a vinis as an emerging strain, 

Se.kc.ting al ]east one Replik.in sequence prrnent m the emergmg 

strain as a peptide template for the virus vaccine rnanufad:ure, 

(3) synthesizing peptides having the nmino acid sequcnc<0 of the at least 

one Replikin sequence selected in step (2), and 

( 4) combining a therapeutically effective amount of the peptides of step 

(3) with a pharmaceutically acceptable carrier and/or a<ljuvant. 

In another f1specl, the invention is directed to a method of identifying 

an em\lrgm.g strain of a virus for diagnostic:, preventive or thernpeutic purposes 

compnsmg: 

(l) 

(2) 

(3) 

(4) 

(0043] 

obtaining at kast one isolate of each strain of a plurality of strains of 

the virus; 

analyzing 1:1Jt, amino acid sequence oC the at knst one isolate of each 

strain of tho plurality of strains of the virus .for the presence and 

con<.'entration of Rcplikin sequences; 

comparing the concentration of Reph kin sequences in the amino ac.i.d 

sequence of the al: least one isolate of each stntin of the plurality of 

strains of the virus to the concentration of l:Zcplikin sequences 

observed in the amino acid sequence of each oft:hc st.rains at least one 

earlier tinw period to provide the concentration of Rcplikins for at 

least two time periods, said at lenst one earlier time period being 

within about six months to about three years prior to step(!); and 

identifying the strain of the virus having the highest incrc<tSCO m 

concentration of Rcplikin sequ(onccs during the at least two ti.me 

periods. 

In yet nnothor aspect of the invention, there is provided a preventive or 

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

proteiil of Hn emerging strnin of the vinis and a phannaceutica!ly acc,eptabk carrier 

and/or adjuvant. 
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[0044] Also provided by the present invention is a method of preventing or 

treating a virus infection coinprising adrninistering to a patient in need thereof a 

preventive or thompeutk virus vacc.ine comprising at least one isolated Replikin 

5 present in a protein of an emerging strain of the virus and a pharmaceuticiil.ly 

acceptable carder and/or acljuvant. 

INFLUENZA 

[0045] Influenza is an acute respiratory illness of global importance. Despite 

JO international attem.pts to control influen.211 virus outbreaks through v;1ccim1tion, 

influenza infoction8 remain an important cause of morbidity and mortality. 

Worldwide influenza epidemics and pandemics lu1vc occurred at irregular and 

previously unprediciable intervals throughout history and it is oxp<Jdecl that they will 

continue to occur in the future. The impact of both pandernic and epidemic 

15 influenza is substantial in terms of morbidity, mortality and c;conomic: cost. 

[0046] Influenza vaccines rcnrnin the 1nost effective defense against influenza 

virus, but because of tlrn ability of the virus to mutal<O and tho ;wailability of non· 

lrnnrnn host reservoirs, it is expeded that influenza wi11 remain an emergent or rc-

20 crn.<0rgent infection. Global influenza surveillanco indicates that: influenza viruses 

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

season. Virological survcillam'e is of importance .in monitoring antigenic shift and 

driH. Disease surveillance is also important in assessing the impact of cpiclcmic.s. 

Both types of information have provided the basis of the vnccine composition and 

25 the correct US(J of antivirals. .However, to cbt:e there has been only annunl post hoc 

hematological classification of the increasing nmnber of emerging influenza virus 

strains, and no specific chemical structure of the viruses hns been identified HS an 

indicator of approaching influenza epidemics or pandemies. Currently, the only 

basis for annual classification of influenza virns as active, inactive or prevalent in a 

30 given year is the activities of the virus hemagglutinin and neuraminidasc proteins. 

No iutluenza viral chemical stnieture has been identified prior to this application 

that can he used for quantitative warning of epidemics or pandemics or to design 

more effective and safer vaccines. 
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(0047] Because of the annual administration of influenw vaccmcs and the 

short period of time when a vaccine can be administered, strategics directed at 

improving vaccine coverage arc of critical importance. 

[0048] Jn one aspect of tho invention lh<-'rc an' provided isolated or synthesized 

inllnenza vims peptides containing a Rcplikin sequence. The influcn:rn Replildn 

virus peptides comprise from 7 to about 50 amino acids inducting (l) at least one 

lysine residue located six l:o ten ilmino acid residues from a second lysine residm:; 

10 (2) at lonst one llistidin" residue; and (3) at least 6% lysine residues. (Influcm:a 

IZeplikin). 

[0049] In another aspect of the invention, there is provided a proceS$ f.or 

stimulating the immune system of n subj eel to produce antibodies th al bind 

15 spccificnlly to an influenza vims Rcplikin sequence, said process c01nprising 

administering lo the subject an cffoctivc amount of dosage of a composition 

comprising at least one influenza virus Replikin peptide. .ln a preferred crnbodhmmt 

the composition comprises flt least on peptide that is present in an emerging strain of 

infiuenz<l vims. 

20 

[0050] The present invention also provides antibodies that b.ind specifically to 

an influerv.a virns Rcplikin, as defined herein, as well as \nJtib()dy cocktails 

containing a plurality of antibodies tlml specifically bind to influenza virus 

Rcplikins. In 011e embodiment of the invention, there are provided compositions 

25 comprising an antibody or antibodies that specifically bind to an influenza Replildn 

and a pharmaceutically accepbble carrier. 

[0051] The present invention also provides therapeutic compositions 

cornpris.ing one or more of isolated influenza virus peptides having from 7 to about 

30 50 amino acids comprising: 

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

lysine residue; 

(2) at least one histidine residue; and 

14 



(3) at least Ci%, lysine residues, and llj)harmaccutical acccptabk carrier. 

[0052] Jn another aspect of the .invention there is provided an iintisensc nucleic 

ac.id molecule eomplemcntnry to an influenza virus homngglutinin Replikin mRNA 

5 sequence, said Replikin mRNA sequence denoting from 7 to about 50 amino acids 

compnsmg: 

10 

[0053] 

(1) al least one ly:;ine residue located six to ten residues from a second 

lysine residne; 

(2) 

(3) 

at least one histidine residue; and 

at kast 6% lysine residues. 

ln yet another aspect of the invention there is provided a mclhod of 

simulating th0 inu1June systcrn of a subject to produce antibodks to influenza vinis 

comprising administering an effective amount of at least ono influenza virus 

15 I~eplikin peptide having from 7 to nbout 50 amino adds comprising;: 

20 

25 

30 

[0054] 

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

a second lysine residue; 

(2) at least ono histidine residue; and 

(3) at least 6% lysine residues. 

In another aspect, there is provided ii method of selecting an infh1enzn 

virus peptide for inclusion in a preventive or tJ')0ntpcutic influcnw vin1s vacc.ine 

co1npns1ng: 

(l) 

(2) 

(3) 

obtaining at least one isolate of each strain of a plurality of strains or 

influen:rn virus; 

analyzing tho hem agglutinin amino acid sequence of the at least ono 

isolate of each strain of the plurality of strains of influenza vinis for 

the presence and concentration ofReplikin sequences; 

cornpar.ing tho concentration of Rcplikin sequences 111 the 

hernagglutinin amino itcid sequence of the at least one isolate of each 

strain of the plurality of strains of influenza virus to the concentration 

of Rcplikin sequences observed in the hemagglutinin amino acid 

sequence of each of the stniins at least one earlier time period to 

15 
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15 

20 

25 

30 

[0055] 

(4) 

provide the concentration of Replikins for at lt"1st two time periods, 

said at least one earlier time period being within about six months to 

ilbout three years prior to step (l): 

idsntHYing ths stniin (Yf influenza virus having the highest increase in 

concentration of Replikin sequences during the at .lioast two tin1e 

periods; 

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

i11fluenz.a virus pep ti do identified in step ( 4) as a peptide for inchision 

in. a11 int1uenza viru.s vacci11c. 

The present invention also provides a method of making ;1 preventive 

or therapeutic influenza virus vaccine comprising: 

[0056] 

(l) iclenUJjiing ;1 st1·ain of influenza virus as an emerging strain; 

(2) sdocting at least one Rcplikin sequence present in the emerging 

strain as n peptide teniplatc; for inlluenZ<t vinis vaccine maimfacturu, 

(3) synthesi1.ing peptides having the amino ;1cid sequence of the at least 

one Rcplikin sequence selected in step (2), and 

(4) combining a therapeutically effective amount of the pqJtidcs or step 

(3) with r\ pharmaceutically acct0ptabk carrier mid/or acljuvant. 

In another aspect, the invention is directed to a method of ick:ntifYing 

an emerging strain of influenza virus for diagnostic, preventive or therapeutic 

purposes compnsing: 

(!) 

(2) 

(3) 

obtaining at least one isolate of each strain of u plurality of strains of 

influen:w virns; 

analyzing the homagglutinin amino acid sequence of the al le<1st one 

isolate of each strain of the plurality of strains of infhienza virus for 

the presence and concentration of Replikin sequences; 

comparing the conecnt:ration of Replikin sequences m the 

hemagglutinin amino acid sequcnco of the at least one isolate of each 

strain of the pluwlity of strains of influenza virus to the concentration 

of Replikin sequences observed in the hcmagglutinin amino acid 

sequence of each of the strains i1t least one earlier time period to 

16 
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(4) 

[0057) 

provide the concentration of Replikins for al kast two time periods, 

said at least one earlier time period being within about six months to 

about three ye;irs prior to step (1 ); and 

identifying the strain of infltwnza virus having the highest incrcnsc in 

concentration of Rcplikin scqueocos during the at least two time 

periods, 

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

therapeutic influenw virus vaccine comprising at least one isolated Repli!dn present 

10 in the hernagglutinin protein of an emerging slrain of influenza virus and a 

pharmaceutically accepl<tble carrier and/or a.djuvant. 

[0058! Also provided by the present invention is a rncthocl of prevonling or 

treating influenw virus infection comprising administering to a patient in need 

l 5 thereof a preventive or therapeutic vaccine comprising al: least on<J isolated Rep Ii kin 

present in the hcmagglutinin protein of an emerging strnin of influenza virus and a 

pharmaceutically acccptabk (:arrier and/or adjuvant. 

TRYP ANOSOMES 

20 [0059) In one aspect of the invrntion thc:re arc provided isolated or syn(fa,si:ced 

trypanosome pqltides conl:nining a Replikin sequence. The trypanosome Replikin 

peptides comprise from 7 to about 50 amino acids including (1) at least one lysine 

residue located six to ten amino acid resilhios from a second lysine residue; (2) at 

least one histidine residue; and (3) at lm\st 6% lysine residues. (Trypanosomc 

25 lZcplikins). 

MALAlUA 

[0060] One trypanosoinc disorder which has proved difficult to treat and for 

which tliern is no cffoctive vaccine is malaria. Malaria causes much death, and 

30 physical and economic hardship in tropical regions, Malmfa is caused mainly by 

Plusmodiutn falciparum, which has proved to be extremely r0sistf111t to treatment and 

to date, n vaccine for malaria has remained elusive. Thus there is a need .for 

effective malaria vaccines and methods of treating or preventing the disease. This 

17 
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application provides the basis for such vaccmcs <Hld methods of trcfltniont and 

prevention. All of the methods described above for production of and treatment 

with Replikin virus vaccines and Rcplildn influenza virus vaecines are applicable lo 

the production of and treatment: with .Rcplikin malaria vm:cines. 

[0061] In the pnos0nt invention, thi;;rr: arco provided vaccines and methods for 

preventing or treating malaria. The maloria Vilccines comprise at least one isolntc'd 

Plasmodium falciparnm Replikin. The present invention also provides methods for 

treating "r preventing nmlaria comprising administering to a patient an effective 

JO amount of preventive or therapeutic vaccine cm11prising at least one isohitcd 

l'lasmoclium falciparum Replikin. 

[0062] Also provided by the present invention are •mtiboclies, antibody 

cocktails and con1positions that comprise antibodies that specifically bind t" a 

15 Rcplikin or Roplikins prcs0nt in <l mahria imt.igen of Plasn1odium folcip11n1m. 

20 

(0063] Another example of a trypanosomc which may be treated under the 

present invention as is the case fbr malaria, the Rcplikins of Treponcma Palliclum 

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

BACTERIA 

[0064] ln one aspect of the invention there are providocl isolated or syntlwsi:1,ed 

bacterial peptides containing a Replikin sequence (bacterial Replikins). The 

bacterial peptides comprise from 7 t,1 about 50 <imino acids including (l) at lof1st 

25 one lysine residue located six to ten amino acid residues from :1 second lysine 

residue; (2) at least ()JlC histidine rcsid1w; and (3) al kasl 6% lysine rcsidmls. 

(bacterial Replikins). US Application Serial No. 10/105,232 filed March 26, 2002 is 

incorporated by reference in its entirety, inclnding but not limited to the bacterial 

sequence listing and information. 

30 

[0065) The present invontim1 also provides methods for detecting the prosenco 

of a contaminating bacterial organism in a body sample or cnvirornnenta.J srm1ple 

comprising: 

18 
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[0066] 

(l) isol<1ling nucleic acids from the body S<lmple or cnvironmontal 

sample; 

(2) screening the nucleic acids for the pn,sence of a Rcplikin strncture; 

mid 

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

the contaminating organism. 

In another aspect of the invention there is provided a proctiss for 

stimulating the immune system of ;1 subject to produce m1tibodies that bind 

10 spe,ificnlly lo a bacterial Rcplikin sequence, said process comprising administeriug 

to the subject m1 effective am<Hmt of a dosage of a composition con1pri0ing al least 

one br1ctcrial Replikin peptide. One cmboclirncnt comprises at least one bacterial 

peptide that is pn,senl: in an ernerging strain of tho bacterial organism if ~uch new 

strain emerges. 

15 

(0067] The present invention also provides nntibodics that bind specificnlly to 

a bacterial Rcplikin, a~ defined heroin, as well as antibody cocktnils containing a 

plurality of :intibodios that specifically bind to bacterial Rq1likins. ln one 

ernbodirncnt of the invention, there arc provided compositions comprising (Ill 

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

ph:,irnrnccutically acceptable carrier. 

[00681 The prci;ent invention also provides therapeutic cornpositions 

comprising one or more of isolated bacterial pepticks having from 7 to about 50 

25 an1ino acids comprising: 

30 

(l) at least om: lysine residu0 !0(0<lted six to ten residues from a second 

lysine residue; 

(2) 

(3) 

(4) 

at least one histidine residue; 

at least 6% lysine residues; and 

a phannaccutically acceptable carrier. 

19 



[0069] ln another aspect of the invention there is provided an antisens0 nucleic 

acid molecule compkrnenlitry to <1 baderial .Replikin rnHNA sequence, said 

Roplikin rnRNA scqucnrn denoting from 7 to about 50 amino acids comprising: 

(I) at Jciist one lysi1w residno located six to ten residues from a second 

s lysine residue; 

(2) at least one histidine residue; and 

(3) at least 6% lysine residues. 

[0070] In yet another aspect of the invention there is provided a method of 

10 simulating the immune systeJJn of a subject l:o produce antibodies to lwderiti 

comprising administering an effective amount of at least one bacto1fal Rcplikin 

peptide having from 7 to about 50 amino acids comprising: 

15 

( 1) at Icnst 0110 lysine residue located six to ten amino add residues from 

a second lysine residue; 

(2) at least one histidine residue; and 

(3) at lell8! 6% lysine residues. 

10071] In another aspect, there is provided a method of selecting a bacterial 

Replikin peptide for inclusion in a preventive or thenipeutic bacterial vaccine 

20 compnmng: 

25 

30 

(I) obtaining at least one isolate of each strain of a plurality of strains of 

the backria; 

(2) analyzing the amino acid sequence of the at lenst one isolate oC each 

strain of the plmality of strains of the backda J:br the presence and 

(3) 

concentration ofbactorial Replik:in sequences; 

compal'ing tho concentration of bacterial Rcplikin 80quonccs in the 

amino acid sequence of the at lonst one isobte of each strain of the 

plLJrality of strains of tho bacteria to the concentration of bacterial 

Replildn sequonc(\S observed .in the amino acid sequence of ench of 

!ho strains at least one em-lier tin1c period to provide the concentration 

of bacterial Replikins tor at least two time periods, said at least one 

carJicr time period being within about six months to about three yeMs 

prior to step (I), or earlier in tapidly rnnhiling bacteria; 

20 
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l (I 

15 

[0072] 

(4) indenlifying the strain of the bacteria having the highest increase in 

concentration of bacterial Replikin sequences during the <lt least two 

time periods; and 

(5) selecting at least om' bacter.inl Rcplikin sequence present in the strain 

of the b;1cterbl peptide identified in step ( 4) as a peptide for inclusion 

in th" bact"'rinl vaccine. 

The present invention also provides a method of making a preventive 

or therapeutic b;1derial vaccine comprising: 

[0073] 

(J) identifying a strain of a bacteria as an emerging str;1in; 

(2) sekcting at least one IJ<1cterial Replikin sequence prosent 111 the 

emerging strain as a peptide template for the bacterial vaccine 

manufacl:1.1re; 

(3) 

(4) 

synthesiY;ing peptides having the amino acid sequence of the at kHst 

one bacterial Rcplikin sequence sd,,ctc;d in step (2); and 

combining a thcrapcul:icaI!y effoctive ;1n101mt of the peptides of step 

(3) with a phurmace11tic<llly acceptable carrier and/or <1cljuvant. 

In another aspect, the invention is directed to a method of identifying 

20 an cn1crgu1g strain of bactcri;..i for diagnostic, preventive or therapeu1fo purposes 

compnsmg: 

25 

30 

(1) 

(2) 

obtaining al least one isolate of each strain of a plurality of slrains of 

l:he bacteria; 

(1nalyzing the amino acid sequence of the at lenst one isolate of each 

strain of the plurality of strains of the bacteri~l fbr the presence and 

concentnltion of bacterial Replikin sequences; 

(3) comparing the concentrntion of bacterial Rcplikin sequences in lhe 

amino acid sequence of the at least one isolate of each strain of tho 

plurality of strains of the bacteria to the concentration of bacterial 

Replikin sequences observed in the <llllino acid sequence of each of 

the strains at least one earlier time period to provide the concentration 

of bacterial Replikins for at least two time periods, said at least one 
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10074] 

earlier time period being within about six months to about three yerns 

prior to step ( 1); and 

(4) identifying the strain of the bacteria hnving the highest increase in 

concentration of b;1cterial Replikin sequences during the at leus( two 

time periods. 

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

therapeutic bacterial vaccine co1nprising at least one isolated bacterial Rqilikin 

present in a protein of an emerging strain of t11e bacteria and a pharnrncoutically 

JO acceptable carrier and/or acljuvant. 

(0075] Two important sub··species of bacteria, classified under rnycobactcria, 

nre Mycobnctcrimn Icprae;; (leprosy) whose 30-s ribosomal protein has a C>tc,rminal 

Rcplikin and Mycobactcriurn tuberculosis (tuborculo8is) whose ATPHse hns three 

15 H.cplikins. 

Rep Ii kin in 30s rihosonrnl protein s6 of Mycobacterium leprne (leprosy) is: 

kvmrtdkh 

20 Replikins in the ATPnsc of Mycobacterium tuberculosis arc: 

hprpk:vaaalkdsyrlk 

hprpkvaaalk 

ksaqkwpdkflagaaqvah 

25 Replikins in tlH~ B-D-gah1ctosidase of E. coli: 

hawqhqgktlfisrk 

hqgktlfisrk 

.Replikins in Agrobacterium tunwfadens: 

30 hsdqqlavmiaakrlddyk 

hlldhpasvgqld.lr<lllllave::ovkiclnpvym0k 

hpasvgqldlramlav(~ev!ddnpvymek 

kcvmakncnikcpaglttnqcafogdpralaqylmniah 
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kncnikcp agl ttnq ca.fhgdpralaq yl1nni ah 

hhdtysiedlaqlihdakaarvrvivk 

hdtysiedl~1qlihclak;1arvrvivk 

hdaka;irvrvi vk 

5 kigqgakpgcggqlpspkvtvciaaarggtpgvelvsppphh 

kigqgakpgcggqlpspkvtveiaaarggtpgvelvsppph 

lrnscitktlasga1nshgalvaaaheavahgtnn1vggrnsnsgcggt;h 

lrnsoitktlasgmnshgalvaaaheavah 

kasci tk t las gamshga] vaaal 1 

10 kaseitktlasgmnsh 

kryljmvktpvggvtfaviaqavadwh 

hhiaaglgf13asavyplgvqfraoekfgadadkatkt·fokaaekslmk 

hl1iaaglgfgas<1vyplgvqfraeekfgad;1dlrnJkrfoknnekslmk 

hhiaaglgfgasavyplgvqfraeokl'gadadkalkrfakaaek 

15 hhiaaglgfgasavyplgvqfraeekf'gadaclkafkrfak 

hhiaagJgfgasavyplgvqfraeekfgacladk 

l1iaaglgfgasavyplgvqfracek(i;;acl;1dkalkrfok.aaeblrnk 

hiaaglgfgasavyplgvqfracekfgadadkatlcrfok.aaek 

hiaaglgfgasavypJgvqJiaccldgadadkafkrfok 

20 hiaaglgf gasavyp lgvq fi.WJ<0kfgadadk 

kfglyclaafeksscgvglitrkdgvqth 

10076] Also provided by the present invention is a rncthod of preventing or 

treating ;-1 bacterial infection cornprising administering to a patient in need thereof a 

25 preventive or therapeutic vaccine compris.ing at least one isolated bacterial Replikin 

present in a protein of <lll emerging strain of the bacterin and a phannaceutically 

acceptable carrier tmcl/or adjuvant. 

Ji'UNGUS 

30 [0077] In one aspect of the invention there arc provided isolated or synthesized 

J.1.mgal peptides containing a Rcplikin sequence. The Jhngal .Rcplikin peptides 

comprise :from 7 to about 50 amino acids including (J) at least one lysine residue 

23 



located six l:o ten amino ncid residnes from a second lysine residue; (2) al le<1st one 

histidine rcsidLie; and (3) at least 6% lysine residues (fongal Rcplikins). 

f0078I All of the methods described above for production of and treatment 

5 with bacterial Rcplikin vaccines are applicable tl1 the production of and treatment 

with fungal Replikin vaccines. 

[0079] Jn another aspect of the invention there is provided a process for 

stimulating the im.mune system of n subject l:o produce antibodies that 

10 bindspecilically to a fungal Replikin sequc,nc0, snid process compnsmg 

administering to the subject an effective amount of a dosage of a composition 

comprising at least one fongal Replikin peptide. 

[0080] The present invention also provides antibodies Uwt bind specifically lo 

15 a Jtmgal Roplikin, J$ defined heroin, as well as antibody cocktails containing a 

plu.rnlity of nntibodies !hat specifically bind to viral Rcplikins. In one embodiment 

of the invention, there are provided compositions comprising an antibody or 

antibodies that specifically bind to a fungal Replikin and a pharmaceutically 

acceptable carrier. 

20 

25 

30 

[0081 J The pn,sen1 invention also provides therapeutic composil:ions 

cmnprising one()!' 1nore of isolated fungal p0ptidcs having from 7 to about 50 amino 

acids comprising: 

[0082] 

(l) 

(2) 

(3) 

;ii least: one lysine residue local:etl six t:o ten residues from a second 

lvsinc residue; 

at least one histidine residue; 

Ht least 6% lysine residues; and 

(4) a pharmaceutically ncceptable carrier. 

In another aspect of the invention there is provided an antisense nucleic 

acid molecule complementary to an fungal Roplikin mRNA sequence, said Rcplikin 

m.RNA sequence having iJ-om 7 to about 50 amino ac.ids comprising: 
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10083] 

(I) at kast one lysine residue located six to ten residues from a second 

lysine residue; 

(2) at least one histidine residue; and 

(3) al least 6% lysine residues. 

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

stimulating the immune system of a subjoct to produce antibodies that bind 

specifically to a J\mg;;l Replikin sequence, said process comprising administering to 

the stibject an eficctivc amount of a dosage of a composition comprising at least one 

IO Rcplikin peptide. 

INCREASING REPLICATION 

(0084] In y<':t another nspect of the invention there is provided a method for 

increasing the replication rate of an organism comprising tr;urnforrning a gene 

15 encoding an enzyme or other protein having a replirntion function in the organisrn 

with at least one Rcplikin stn1d1.1re. 

DEFINITIONS 

(0085] As used h\1rcin, the krm "peptide" or "protein" refers to a compound of 

20 two or mon; amino acids in which the carboxyl group of one is tmited with an amino 

group of another, forming a peptide bond. The term p<'ptide is also used to denote 

the amino acid sequence encoding such a componnd. As twxl herein, "isolated" or 

"syntbeshed" peptide or biologically active portion thereof rcfors to a peptide that is 

Bnbstantially free of cellular material or other contaminating peptides from the cell 

25 or tissue source from which the pe;;ptick is dol'ived, or substantfally free from 

chemic<!] precursors or other chemicals when chemically synthesiz.ccl by any 

method, or substantially free from contaminating peptides when synthesized by 

recon1binant gene techniqiws. 

30 [0086) As used herein, a Replikin peptide or Replikin protein is an amino acid 

sequence 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; 

25 
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(2) at .least one histidine residue; 

(3) at kast 61% lysine residues. 

Similarly, a Rcplikin sequence is th(o amino acid ~equence encoding such a peptide 

or protc.in. 

[0087] As used herein, ''emerging strain" as used herein rnfcrs to a strain of a 

vinis, b11cl.erium, fungus, or other organisms identified as having ;m increased 

increasing concentration of Replikin sequences in one or more of its protein 

sequences relative to the concentration of Replikins in other strains of sud1 

lo organism. The increase or increasing conccntrnl.ion of Rcplikins occum over ;1 

period of at least about six montho, nnd preferably owr a period of at least about one 

yoar, most preferably over a period of at least about three years or nrnrc, f<ir 

example, in in flucnza virus, but may k a much shorter period of tinw for bacteria 

and other organisms. 

15 

20 

25 

30 

[0088] As used h''rein, "nrntation" refors to chnnge in this structure and 

properties of an orgimisrn caused by substitution of arnino acids. ln contrast, the 

term "conservation" as used herein, rd'et·s to conservation of particular amino acids 

dt10 to Jack of substitution. 

BRIEF DESCRIPTION OF l'JIE DRA \VJNGS 

[0089] Figure 1 is a bar graph depicting the frequency of occurrence of 

Replikins in various organisnis. 

[0090] Figure 2 is a graph depicting the percentage of malignin per milligram 

total membrane protein during anaerobic replication of glioblnslon1a cells. 

[0091] Figure 3 is a bar graph showing amount of antimalignin antibody 

produced in J'<'Sponse to tixposurc' to the recognin I G"mer. 

[0092] Figur0 4A is a photograph of a blood smear !(tkon with ordinary and 

fhwrcsc.:nt light. Figure 4B is a photogrnph of n blood smear taken with ordinary 

and fluorescent light illustrating the prcscnc0 of two leukemia cells. Figure 4C is a 
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10 

photograph of a dense layer of gliomn cells in the presence of antimalignin antibody. 

Figure 4D m1d Figure 4E are photogrnphs of tho Jayor of cells in Figure 4C taken at 

30 and 45 rnin11tes f\1llowing addition of antimalignin antibody. 

[0093] Figure 4F is a bar graph showing the inhibition of growth of small cell 

lung carcinoma cells in vitro by antimalignin antibody. 

[0094] Figure 5 is a plot of the amount of antimalignin antibody present in the 

scrum of patients with benign or malignant breast disease pre-and post surgery. 

[00951 Figure 6 is a box diagram depicting an embodinwnt of the invention 

wherein a computer is used to carry out the 3-point-recognition method of 

identifying Replikin seqtiences. 

15 [0096] Figure 7 is <1 gniph showing the concentration of Rcplikins obsorvud in 

hcmngglulinin of inf1\1cnza B and intJuen:w A strain, H !Nl, on a year by yonr basis 

from l 940 through 2001. 

[00971 Figure 8 is " graph of the Jfoplikin cm<ccntration observed in 

:w hemagglutinin of influorwa A strains, H2N2 and H3N2, as well as nn cmergu1g 

strain defined by its constituent Replikins, designated H3N2(R), on a year by yenr 

basis from 1950 to 2001. 

[0098] Figure <) .is a graph depicting the Replikin count per year for specific 

'25 Replikin strains. 

l 0099 J Fi gum 10 is a chart depicting the n1can Replikin count per year for 

nucleocapsid coronavirus isolates. 

30 [0100] Figure 11 is <! chart clepiding the Replikin count per year for 1-ISNI 

Hcrnagglutinins. 
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DETAILED DESCRIPTION OF THE INVENTION 

[OlOl] The idenli.1.kation of a new family of small peptides related to the 

phenon)enon of rapid replication, referred to herein as Replikins, provides targds for 

detection of pathogc.ns in a sample ;incl developing therapies, including vaccine 

5 development. In general, knowledge of and identification of this family of peptides 

cm1bles development of effective therapies and vaccines for nny organism that 

harbors Replikins. ldontificntion of this frimiJy of peptides also provides for the 

detection or viruses imd vin1s vaccine development. 

10 10102] For example, i(kntificalion of this fomily of peptides provides for the 

detection of influenza virus and provides new targets for inDuenz.a treatment. 

Identification of this family of peptides also provides for example, for the detection 

of 1na1Hda and provides new targets fr,r nialaria vaccine ckvcloprnont. Further 

examples provided by the identification of this family of peptides incluclc the 

15 detection of infoc:lious disoasu RqJlikins, cancer immun0 Rcplikins aml structural 

protein Roplikin0. 

[0103] Rapid replication is characteristic of viruknce in certain bacteria, 

viruses nnd maJigrnmcies, but no chemistry common lo n1pid replication in difiercnt 

20 organimns has been described. We have found a family of conserved srnall protein 

scqmmccs related to rapid replication, which we have named Rcplikins. Snch 

Replikins offer new U1rgets frir developing offoctive detection lll('thods and 

therapies. The first Rcplikin found was the glioma Replikin, which wa$ identified in 

brain glioblastorna multifonne (glioma) cell protein cHlkd malignin. 

25 

[0104] Hydrolysis and mass spcctrom.etry of malignin rewaled the novel 16 

mer peptide sequence which contains lhe glioma Replikin, This Replikin was not 

found in databases for the norm.al healthy httmmi genome and therefore appeared to 

be derived from some source outside tho body. 

[0105] We havC:l devised an algorithm to search for the glioma Rcplikin or 

homologue thereof .Homologues wen~ not common in over 4,000 protein 
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sequences, but were Jound, surprisingly, in all tumor viruses, and in the replicating 

proteins of algae, plants, fungi, viruses and bacteria.. 

10106] We have identified that both l) Roplikin concentration (number of 

5 Repl.ikins per 100 amino acids) and 2) Replikin composition correlate with the 

foncti.onal phonomanon of rapid replication. These relationships provide fimctional 

basis for the determination that Roplikins are related quantitatively as well us 

qualitatively to the rate ofrepliwtion. 

10 [0107) The first functional basis for :Rcplikins role to rapid replication is seen 

in gliorna repliGation. The fact that glioma malignin is enriched ten-fold compared 

to thG five-fold increase in cell mnnbcr and membrane protein concentration in ntpid 

replication of gliom:1 cdls sugg,:sts (m integral relationship of the Replikins to 

replication. When tho glioma Rcplikin was synthesized in vitro and administered as 

15 a synthetic vaccine to rnbbits, abundant anlimalignin antibody was prodU\:ed. This 

establishes the antigenic basis of the antinl,llignin antibody in scrum (AMAS) test, 

and provides tho first potential synthetic canc<er vaccine and the prototype for 

Rcplikin vaccines in other organisms. With the ckmonstrntion of this natunll 

1m1rn11m relationship of the Replikins lo n:plicat.ion and this natun1l imnrn1w 

20 response to cancer Replikins, which overrides cell type., based upon the shared 

specilkity of cancer lZeplikins and rapid rq.ilication, both passive augmentation of 

this immunity with anlimalignin antibody and active aug1ncntation with synthetic 

:Rcplikin vacdnes now is possible. 

25 [0108] The rdationship between the pnosenc0 of antirnalignin untibody and 

survivnl in patients was shown in a study of 8..{J90 scrum specimens fron1 cancer 

patients. The study showed that the concentration of antimalignin antibody 

mcreascs with age, as the incidence (lf cancer in tho population increnses, and 

increases :forther two to t.hre(>fhld in 0arly malignancy, regardless of cell type. In 

30 vitro, tho antimalignin antibody is cytotoxic to cancer cells at picograms 

(fomtmnoks) per cancer cell, and in vivo the concentration of anthnalignin antibody 

relates quantitatively to the survival of eanccr patients, As shown in glioma cells, 

the stage in cancer at which cells have only been lrnnsfonncd to the immortal 
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n1aligmmt stale but nlmain qui%cent or donnant, now can be distinguished from the 

more active lifi>threatt:ning replicating state, which is characterized by the increased 

concentration of Rqilikins. In nddition, clues to the viral pathogenesis of cancer may 

be found in the fact that gliorna glyc.oprotein l OB !ms a 50°/o .reduction m 

5 carbohydrate residues when compared to the normal 1 OB. Tb is reduction is 

assoc:iated with virus entry in other instances, and so may be evidence of the 

attachment of virns for the delivery of virus Rep Ii kins to the l OB of glial cells as a 

slop in the transformation to the malignant state. 

10 [Ol09] Om study concerning influenza vims heimtgglutinin protein sequences 

and influenza epidemiology over the past J 00 yearn, has pwvided a second 

functional basis for the relations of Rcplikins to rapid replication. Only serological 

hcmagglutinin and antibody classific~1tion, bul no strain-specific consorvcd peptide 

sequences have previously been described in influenza. .Further, no changes in 

15 \;oncontration and composition of any strain"spcecific pq1tido sequences have been 

described previously that correlate w.ith epidcmiologici1lly documented epidemics or 

rapid replication. In I.his study, a friur to ten-fold increase in the concentration of 

strain .. specific inUuenw Replikins in one of ench of the four mAior strains, influenza 

B, (A)T-JTN 1, (A)H2N2 and, (A)H3N2 is shown to rolato to influenza epidemics 

20 caused by each strain frmn 1902 to 200 l. 

[Oll OJ W c thc;n showed that these increases in concentmtion arc due to the 

reappearance of al. least one 0pecific Replikin composition from l to np to 64 years 

a.lkr its dis<lppcnranc.c, plus the emergence of new strain-specific H.cplikin 

25 compositions. Previously, no strain-specific chemical structures were known with 

which to predict I.he struins that would predominate in corning infiuem.a scaS\)llS, nor 

to devise annual mixtures of whole-virus strains frn· vaccines. The recent sharp 

incref1so in H3N2 Rcplikin concentration (1997 to 2000), tho largest in H3N2's 

history, and !lie reappearance of specific Rcplikin compositions that were last seen 

30 in the high mortality Fl3N2 pandemic of 1968, <md in the two high mortality 

epidemics of 197 5 and 1977, but were absent for 20-25 years, together may be a 

warning of coming epidemics. This high degree of conservation of Re.plikin 

structures observed, whereby the identical structure C<lll persist for l 00 years, or 
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renppear after an absence of from ono tn 64 yearn, indicak that what was previouHly 

thought to bo change due to random substitution of amino f.tcicls in inJ:lucnz<t proteins 

is more likely to be change due to an organized process of conservation ofRoplikins. 

[0111] The conservation of Roplikins is not unique to influenza virus but was 

also observc~d in othc'r sounx,s, :for oxmnplc in foot and mouth disease virus, type 0, 

HIV tat, nnd wheat, 

[Oll2) A third J\mctional busis fin· Rcplikins' rnlc in rapid replic<1tion is sccon 

10 in the increase in rapid replication in HIV. Rcplikin concentration was shown to bo 

related to rapid roplication in HIV. Wtl folind the Rcplikin conccntn.ltion in the slow 

growing low-tilrn strain of HIV (NS 1, "Bru"), which is prevalent in early stngc 

infoction, to be onc.,sixtb of the Rcplikin concentration in the rapidly-growing high., 

titre strain of HIV (SI, "Lai")(prcvalcnt in late stage HIV infection). 

15 

[Oll3J Further examples demonstrate the relationship of Replikins lo rnpid 

replication. In the "replicating protein," of !onn1to curl leaf gemini virus, which 

dcvastah~s torn.Ht<:> crops, the first 161 Hm.ino ncids, the sequence that has been shown 

to bind to DNA, was shown to contain five Rcplikins. Jn malaria, legendary Ji:ir 

20 rapid replication when trypanosomes arc rdcased .from the liver in the tens of 

thousands .from one trypnnosome, rnuHiplo, novel, almost 'J:lEtmboyant' RcpJikin 

s(:ructure$ have been found with concentrations of up to 36 overlapping Replikins 

per I 00 amino acids. 

25 [0114] The conservation of any structure is criticnl to whether that stn1c;ture 

provides a stable invariant target to a:ttnck itnd destroy or to stinrnl;t(o. Wltcn a 

structure is tied in sorne way to a bnsic survival mechanism of the organism, the 

structures tend to he conserved, A varying structure provides an inconstant target, 

which is a good strategy for avoiding attackers, such as antibodies that lMve been 

30 generated specifically against the prior structure and thus are ineffective against the 

modified form. This strategy is used by influenza virus, for cxmriple, so that a 

previous vaccine may be quite ineffective against the current virulent virus. 
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REl'LlKlNS AS STAHLE TARGETS FOR TREATJVIENl' 

[0115] Both bacteria and HIV hav<:l both Replikin and non-Replikin ammo 

acids. In IJ!V, for exam pk, there has been a recent increase in drug-resistance from 

9%1 to 13% due to mutation, that is substitution of non-.Rcplikin amino acids. (See 

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

development of 'resistant strains' is due to a sirn.i!Hr medrnnism. However, we have 

found thnt Replikin structures do not mutate or cl1imgc to the same degree as non 

Replildn amino acids (see also discussion of foot nncl mouth disease virus 

conservation ofReplikins discussed herein; further see discussion of conservation of 

10 corom1virus Replikim; discuosed heroin). Tl1.e Replikin stn1cluros, as opposed to the 

non··Rcplikin structures arc conserved and thus provide new conshml targets fbr 

trc<ttmcnL 

[OU 6] Ccrta.in structures too closely related to survival functions apparently 

15 cnnnot change constantly. Because nn cssentiil.l compo.nonl: of tl1e Roplikin strnc\1\J\! 

fa l1istidinc (h), which is know for its freqncnt binding (ll nwtal groups in redox 

enzymes and probable source of energy needed for replication, and since this 

histidine structure remains constant, this structure remains all thCJ more attractive a 

target for destruction or stirn.ulation. 

20 

[Oll7] From a protcomic point of vi('W, inventors construction of a template 

based on the newly determined gliom'\ peptide sequence led them to the discovery of 

a wide class of proteins with related conserved structures and a particular fonction, 

in this case replication. Examples of the increase in Rcplikin concentration with 

25 virulence of a dise<tse include, inlJ1ten<.a, HIV, cmicer [illd tomato leaf curl virus, 

This newly recognized class of structures is related to the phenomenon of rapid 

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

tom it to virus, HIV and cancer. 

30 [0118] Rcplikin concentration and cornposition provide new quuntitative 

methods to detect and control tho process of replication, which is central to the 

survival and dominance of each biological population. The sharing of 

inmrnnological specificity by diverse members llf the class, as demonstrated with 
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mitimalignin antibody for the glion1a and re\at8d canccor Rcplikins, suggests that B 

cells and their product antibodies may recognize Replikins by nwans of a similar 

recognition l<1nguage. 

[Ol 19] Examples of peptide sequences of cancer .Rcplikins or as containing a 

Rqilikin, i.e., a homologue of the gliom<1 peptide, kagvaflhkk, may be tbuncl in such 

cancers oJ; but not limited to, the lung, brain, liver, soft-tissue, salivm-y gland, 

nasopharynx, esophngus, storn.ach, colon, rectum, gallbladder, breast, prostate, 

\1Jerus, cc:rvix, bladder, eye, fon11s ofmolanoma, lymphoma, kukemia, and kidney. 

101201 Ftoplikins provide for: 1) detedion of pathogens by qualitative nnd 

quantitative detcnninal:ions of R<>plikins.: 2) trnatmcnt and control of a broad range 

of diseil80s in which rapid replication is a key factor by targding nalivc; Replikins 

nnd by using synthetic Rcplikins as vaccines; ;ind 3) Jl)stering increased growth rates 

is of algal and plant foods. 

[0121] The first Replikin sequence to be identified was the cancer cell 

Replikin found in a brain cancer protein, nu1Ugnin, which was demonstrated to be 

enriched ten··fold during nipicl anaerobic replication of glioblastoma 1nultifonnc 

20 (glioma) cells, (Figure 2) .M.alignin is a lOKDa portion of the 250 KD:J glycoprot<;iin 

l OB, which was isolated in vivo and in vitro from mrn1branes of glioblaslnma 

nrnltiforme (glioma) cells. l'lydrolysis and nrnss spectroscopy of malignin revealed 

a 16"rner peptide sequence, ylrngvaflhkkndide (SEQ lD N0.:4), which is referred to 

herein as the; glioma Replikin nnd which includes the shorter peptide:, lrngv;1flhkk 

25 (SEQ ID NO.: 1), both of which apparently arc absent in the normal lmman genome. 

30 
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Table J 

16-tncr peptide sequence ykagvaflhklmdide obtained 
from malignin by hydrolysis and mass spectrometry 

i·-o-g.-..--l-t'r-ag-,1-n_ei_1t---r.-M-l-I-I----S-el-JU_c_n~c_c-, ~~~-:.~~~·l~c_l-·h~o_d ___ B~1-,~"~'-l-1_ic-·l1-F-~r;l~1-11c-··n-t-(){)-·t-a_il_1c_d __ ·=_.-_-_--:::_.-__ -__ -
ID lclentilled (nmss) Auto-· Auto· Micro- Micn>-
NO. hydrolysis hydrolysis of wnvo:d wnwd 

of rnalignin 5 seconds 30 seconds 
nKtlignin hn1nobilized 
free in on 
solution bronioacetyl 

cellulose 1----;---·---+-----+------1-----·--+------+---"'""'--""·' ,_ . .,_ .. 
19 1-3 381.21 ()ykn(g) -1-

"""--~~·---·---·--··--------1-----1---·--·""" -"'"'~·-.. ~~·,.~··--<---------< 
20 1-5 537.30 ()ykagv(o) ·I· 

!------""" "··'·"·---·---~"'""-'"• '·····----·• --'·'··"·-·-··--··------__ , __ ,,., .•... ........... -~••·•-~m-1--... o·----
21 2 .. (i 445.28 (y)kagv<1(1) ·1-

"''.fi'"'"-}:.'r··-·---- sn.3·;r (Y)kagvaf(l) ·- -· .. ···-··----······-·--······- --T···-----·-

C---.-<•m------""'"'- -•--••~-,,-~,.,.~,. "~-•-"•rn--•~u•------J-----1---

24 5:7 336.19 (g)vaf(l) 
--------··--·---·---.,, .• ,--~~-----···~····-···,.,., ___ ""''""·''''-·'•'•''""_"" __ . _______ ... __ 
25 6·7 237.12 (v)af(l) + 
---·1------+----l•~"--""''--"~'r--•~··~-------• •-~--------J------;·--·-···~•·--

26 6-10 615.36 (v)idlhk(k) + 
1---+·····----·-·---------·--·--·····-- ., .. ,, "'-"···""-·--.~·-·------+-----1•--•m-• 

27 6-10 615.36 (v)aflhk(k) + 

-----··---- ···-·····-·-- ___ ,.,., ..... ,.,,..-, ···--·~-------,~·-··--·-·····-··~·,- ............ ,--··---"~--.. --.. --,··--·----+---"--I 
29 6··12 857.50 (v)afllklrn(d) + 
-~- 7-8---·-r;j'79. J'/ "(ti)fl(h)""--""" .. -··---....................... -.... , ....... --..... ,.,.._ -.. ,·-. -·----+----·----

>---·I-----+--··-----------·-·--- ., .. , ··-,···-··-·-·-··--·, ···----·-·-----+------·"-'···"-~'"" 
31 l 0-16 861.43 (h)klrndi.de() ·I· 

~·--·-----+-----/------·--·-- ·--,,·-·--····--·------;----··--'·' ····'-··· 
32 ll-14 489.27 (k)kndi(d) + 
f----4---·~·-- --·--1-------·- --·-····---r--•---- ,______..._,~,. .. - ... "~··"-"-~"·~-·~ .. 

3:l 12"15 476.2- (k)ndid(e) I· 
~---·---"'"'""-~-··-·······~---~------------· _____ _. .. , ~·········~~~·-······---··" __ ,.,,--.. -~-
[0122] When the 16-mer gliNn<t Replikin wns synthes.ized and injected as a 

synthetic vacc.inc into rabbits, abundant antinialignin antibody was produced. 

10 (Bogod1 et al., Cancer Detection and Prevention, 26 (Suppl. 1 ): 402 (2002)). The 

concentration of nnthnalignin antibody in scrum in vivo has been shown to relate 

quantitatively to the survival of ciu1ccr p11tients. (Bogoch ct al., Protides of 

Biological Fluids, 31 :739-747 (1984). In vitro antinwlignin antibodies have been 

shown to be cytotoxic to cancer cells at a concentration of picognm1s (fomtomolar) 

15 per cmicor coll. (Bogoch et al., Cancer Detection and Prevention, 26 (Suppl. 1): 402 

(2002). 
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[OJ 23] Studies utrried ont by tho inventors showed that the glioma I<:xplikin i0 

not roprcscntcd in the normal lrnalthy human genome. Consequently, a search for 

the origin and possible homologucs of the Replikin sequence was undertaken by 

5 analysis of published sequences of various organisms. 

[Ol24] Hy using tho 16-mer glimna Replikin sequence as a template and 

constructing a recognition proteomic system to visually scan the amino add 

sequences of proteins of several different organisn1s, a new class of peptides .. the 

10 Rqilikins, was identified. The present invention provides a method for identifying 

nucleotide or amino acid sequences that include a Replikin sequence. The method 

is referred to herein as a 3-point-recognition n1.uthod. The three point recognition 

method comprises: a peptide from 7 to about 50 amino acids including (I) at least 

one lysine residue located six to ten arn.ino acid J\Jsidues from a second lysine 

15 residw:; (2) at l<Xlsl one histidin.;: residue; and (3) at kast 6% lysine residues. 

(Replikin). These peptides or proteins constitute a new class of peptides in species 

including algae, yeast, fongi, amoebae, lMctcria, phlnt, virus and cancer proteins 

having replication, transformation, or redox fu1wtions. R0plikin peptides have been 

:found to be concentrated in lm:ger 'replicating' and 'transforming' proteins (so 

20 desigrn1led by their investigators, Sec Table 2) and cancer cell proteins. No 

sequences were found to be identical lo the rnalignin l6·mer peptide. 
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Table 2 

Kx11mpks of Replikins in vadons organisms 
kagvaflhkk 

prototypt:: Glioma lZcplikin* 

(SEQ ID No.:l) 

-;\'i!J;i~'~"'" .. SEQ Ti) N(). '"~·~-., ...... ---~~·~·~--y,,, ,,,~~·------.. ~·· 
34 Cnfdophera prolifel'a k~\skilkh 

lcc,------r---- 35 Iso!c i~proJ,ci~"o"-n"-1-----c---··-~·-~w·-·--· .. --.,""' ka actgdtg~ ·'··--·-~ 
Yeast: 36 Sc.hizosacclH)l'(Hnyci.:::s poinbc ksfl,ypkkhk 

37 (JJ'yza ~nliva kkayg1u;Jhk 

----~----!-·----- .1 Sacch. ccffcvlf>iae replication binding )J"otcin hsikrc!g,iifdk ···'···'··~·"·'····~~ 
Fungi: 38 l'sqGitn1te lyus~~ l(;f l)'enicilliurn n1arneffei k.vdivthqk 

39 J)NA ... J~pcndcnt RNA poly1ncrasc l J 1 l)i.s~:uia dr.Jstructiva klcedaaylitkk 
40 Ophioston1a novo~uln1 l;l"i!.NA in L)utch cln1 disease kvilp!rgnikgiffkJ1 

-:rr;,~()"CJ-,,,-,-··· '·"-··--·~------;rT· .. J,~~:~~~oCbB···i~~,~-'ac-lc-n~~:-hi~-.1 o-n~"i'-·12-B ---·----~--··,.·· =1~\Tik)iZlln kh ____ .. _ 

·u;~t·~; .. ~ ·-m~·~·,.··~;c--r P!'ibz;SOtn~·l ! j;;;tQl;~:~j;ii~;a( fri~'1fu;;~·111}J icob(·H;ter pyl~ ,.,i~~;i~·;i nk 
Rcplicnf'ion"assor,ia1cd pn)tt~in S11:1ph. aui\~us 

l 0 fvlycop!as1na pulrnonic, chro1noson1c replic:ation 
43 tvfrwtophngc infor.,;tivity pot(;)111in1or, L. kgioncll<i 
90 B~H:illu:; nnthnwis 
91 Bacillus anthracis 
92 IJat;i!Jui; mHlwncis 
93 B::1cillu.:: 1lllthr11cis 
94 Bacillt1s anthraci.'; 
~>5 BadJlu11 nn1hn1cis 
96 Bacillus •lO!hnwis 

97 nacillu.s antlwncis 

kkekttbnk 
l<Yhffqlkk 
kihlit~Ykk 

hvkkekck1ik 
khivkievk 
kkkkikdiygkdnllh 
l(\vckikqh 
kklqipppiepkkddiih 
hnrytiSrl lVt)Sny!) j J tlC\V~ 

knniqsdlikk 
ha vddy,,gyl Id knqsdl y .. 
tnskk 

98 B<1cill\1s anlhracis haoJ'lkvqk.napk 
"'i;'lan ~;;~·'"""' ~ .... ~ .... --·-~~'"44 · A:r;1bidopl'iiS'lhu1i1Hl~·1) "j;"rol i J:();:;-----------···· .. kcli';-~l fdgdk 

45 Arabidop5iS thaliana, cylop!as1nic riboson1al k·1nkglkqkkah 

.. .., ... r--~"'·~-····r _'"""""'~·····~1!~r A1:~l!J9.?wpsi.~.lllll l i<Jn~i_)? NA bind i2_lJU~E~),_ t_e i"'11'---------·l··-!~~~l 8S!!9.i:;_•k_s_h ____ _. 
Virn.i;es: 9 H.(:p\ication L1!:i;;()l~iatcd pro1·cin A. l:lVlaizc ::11.n;(1k vinisJ kck!cp~k(kirnrdiisb 

l l Bovine herpes virus 4, DNA replication proll~in hkinilngqk 
12 rvrol~:ngrid herposviros 11 replication binding protein hkdlyrlhnk 
47 Ft~linc irnrnunod<.~ll~:icnry hlkdyklvk 
3 Foot and Mouth J)i::;e~1sc (()) hkqkivapvk 
5 JllV Type l kcfncgkcgii 
7 .HlY Typo 2 kl:wncgkGgh 

99 S1n1.1ll Pl')X Viru~; (Variolli) khynnitwyk 
100 S1nal\ l\)X Vinis (V\iriola) l<ysqtgke.liih 
101 Su1all PlJX Virus (Vntiola) hyddvrikndivvsrck 
102 S111[1JI Pox Virus (Yariola) hrfklild::;ki 
J OJ Sinai! Pox Virus (Vadola) kel'ghnyyfek 

"'--M~ .. -,..,~.,-·-•••-••• 
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-'!-.,.-"'-"'-. -· .. -· '----,~J.s--.--'i~(;U;~sarconrn vinis--tyro1:iin~-prot\~in kin;;c·~·--·---·-·J k!~hlick '""'--~·····-·-·,_., 

Virnscs: 49 v-y(.~.S. ~1vJan :-;an:.:00·1a kklrhdk 
50 c"yes, colon cm1cer, nKdignant 111dano111a kklrhdk 
51 y .. srcC, avian sarcon1a kklrhck 
52 C-Sn\ colon) n1~ir111nary, panrcreati~~ ~~.:inc1~1· kklrhck 
53 Ncuroblash1rna RAS vfru! (v-ras) 011cogc11c kqtih1;J::ik 
54 VPI (1'nil)Or ctlptiid protein) lPolyanin.vin1~ t>p.] kthrtSkh 
55 Sindbis knihc!dk 
56 .El [lluinan p&pillon1111'1vfrus typo 71] khrpllqlk 
57 v-erbB frorn AEV i1nd c··erb kspnhvk 
58 v~frn.s (feline sa1'con1n) l<nihld.::k 
59 c-fins (acute and chronic 1nyclon1onocyti~~ turnors) knlhlckk 
60 large t .. antigen I [Poly~1111avin1s sp.l kphlflq(>)ek 
61 Jnidd!c t-antig~n [P()]y1)111<1viJ·us sp,!.. kqhrclkdk 
62 si11all t-ai1ligc.n [Polyon1nvirus spJ, kqhrelkdk 
G3 v--<lbl, nnll"inc ncute k\uko111in kvpvlisptlkh 
6'·~ Htinrnn 'l'-cdl lytnphol!'opic vinis \ypo 2 Jn;\llevdl<di5h 
65 i.;-kit~ GI tlllnor~, ::irnall i.;dl lung carcinonK1 kagiti1nvkrcyh 
J 8 J·fep.:ititis C hyppl<pgcivpnk 

··~r;~s=-~--··-··-· ·- , .. ,,.,,, __ ~..,·2;·6 .,.Trii~~~·{;;r~~~i~~li--i;i':~)(tii1-;1;;;f;----~,, '"'"'"···--.. ,, ... , .. _____ -----i-·i~~sg-kl~l 1gfZ"·~~ ... ~~~~., 
Fo1·tulng 
Prot:dns; 

·-·-·~,-..... ,,~ 
Cnn~~cr 

Cdl 
Protdns: 

[0125] 

6? Transfonning pro!cin 1nyc~ Burkitt lyn1phorrrn krrcqlkbk 
(i8 Ras~rdated ()TP~bi11ding pn1ldn ksfcvikvih 
69 Tl'a1u:l.(n·n1ing proh~in nu: (le1·1:1tociH'cino1n.:i) kkkhtvkk 
70 TH.l\F-nssoci<-ttcd NF•kB nctlvator TA .. NK kaqkdhlsk 
71 PFP lransfl.)nni11g protein hlktvkdll(k 
72 'fr·ansf(>i'Jning protein J) (S.C.) kyg~pkhrlik 
73 Papillonn1 virus type 11, tnmsfonning prottin klkhilgkarfik 
74 Protein tryosi118 kin.'l~G (UC~ 2.7.I. l!2slk kgdhvkhyh:i'rk 
75 Tn1nsf.brJ'ni11g p1-o\'!.::in (ax.1(-)) kcklrdv111vdrhk 
"/6 Tn1.11:-;fOr111ing protci11 (N.,inyc) klqarqqqllkkieh 

-------,~,37 J<'ib~'o!)12st ~{!:.'.2~vtll f~9.!.~L:Lf.!S.~~l~,?Sl Srl,l_',C<ltl1a) kkg111·vs1)L!!]J~.Y.~~!-, .... 
78 Matrix Jl1(~(1.1\op1·otci111.1~;c 7 (uterine) keiplhfrk 
79 Transcription .fh.ctor 7~!ikc k.k.tphik.k 
30 13rcn8( ci1.nc;~:r nntig~~n NY-HR-87 ktrhdplnk 
8! BH.CA-l~Associatr.;d l{ing J)o111<1in Prutt~in (btcu:>t) khhpkcln!ik 
82 1A11toantigcn fronl a breast turnor( khktkkfrqk 
83 Glioinn Re:plil<in (lhis st11dy) kn.gvaflhk.k 
Sr.I ()v1.1ri1:11.1 c~1nccr antigen khkrkkfrqk 
85 EEL lcukcn1la kkkskkhkdk 
Jfi Pro\\)-on1;og~~nc tyr()s[nc-prt)tcin ldn<1so C~ABLE 
87 Adcnl)rm\l.o"i; polypo>i> coli 
88 (Jastric cancer transfhnning protein 

39 .:.~-~~'.~L~-~-fS~r111i_n_itP!.~(-~~~.n.s~s.~L~.1.~ ... ~X~)1.!~:x~.l\_ ··--·---·····---· 

hksckpalprk 
kkkkpm·!kgdnck 
klkkgnrvspt1nkvth 
kl1 k ck1 ns ls_:.!f~~J~ kk k k~,\~~ 

Id0ntification of an amino acoid sequenc0 as n R.cplikin or as containing 

a Rcplikin, 1.c., a homologue of the glioma peptide, kagvaflhkk, requires that the; 

5 three fo!lowing requirements be mot. According to lhe three point recognition 

system the sequoncGS have throe elernonts: (1) at least one lysine residue located six 

to ten n:ddties froin another lysine residue; (2) at lenst one histidine residue; and (3) 

a composition of at least 6% lysine within an arnino acid sequence of 7 to about 50 

residues. 

10 

[Ol 26] Databases were searched using the National Library of .Medicine 

keyword "Pub.Med" descriptor for protein sequences containing Rcplikin 
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scque.nccs. Over 4,000 protein sequences were vismdly cxarnincd for homologt1cs. 

Sequences of all individual proteins within each group of PubMcd-classified 

proteins were visually scanned for peptides meeting the three above-listed 

requirements. An infrequent occmrencc of homologues was observed in "virus 

-; peptides" as a whole (1.5%) (Nco•953), and in other peptides not designated as 

associated with lW\lignant transformation or replication such as "brain peptides" lllld 

"neuropeptides" (together 8.5%) (N=845). Howev(~r, surprisingly, homologues were 

significantly rn.ore frequently ickmtified in brgo "replicating proteins," which were 

identified as having an established fonction in replication in bacteria, algae, <llld 

10 vi.ruses. Even more surprising was the finding tlwl Replikin hornologues occt1rrec1 in 

100'% of "tumor viruses" (N°<!50), in 97°/,i of "cancer proteins" (N=401), and in 85'/I, 

of "1:rnnsfonning viruses" (N"'<Z48). These results suggest that thGro arc shared 

proporlir:s of cancer pathogenesis regardless of cell type and suggest a role of vin1s\Os 

in carcinogenesis, i.e., conversion of cells from a transformed albeit dormant sbte lo 

15 a n1orc virulent actively replicating Bliit<0. 

10127] Homologues of the following ammo acid sequence, kagvaflhkk, as 

ckfincd by the three point recognition method, were found in such viruses .. or viral 

peptides, as, but not limited to, adenovirus, lentivin1s, a-virus, rclrnvirus, andcno-

20 associated virus, human imnHmockficiency vims, hepatitis virus, inJ:lucnza virus, 

maize streak virus, horpe~ vinis, bovine lmrpcs virus, foline immrmodeficiuncy virns, 

foot and mouth disease virus, sn1.all pox vin.is, rous sarcoma vims, neuroblasloma 

RAS viral oncogene, polyamavirus, sinclbis, human papilloma vin11;, 

myclomonocytic tw:nor virus, nrnrino acute kukem.ia, I-cell lyrnphotropic virus, and 

25 tomato leaf curl virus. 

[0128] Furthermore, lwmologues of the amino acid sequence kagvaJ.hkk arc 

present m known classes of coronavirus, which nre 1nen1bcrs of a farnily of 

enveloped viruses that replicate in the cytoplasm of host edls. Additionally, the 

30 homologue of the amino acid sequence kagvatlhkk arc prcS<::nt in the recently 

identified class of coronavin1s responsible for severe acute respiratory syndrome, or 

SARS. The rcplikin is located in the nncleocapsid whole protein sequence of the 

SARS coronovirus. In <lcldition, the location of the replildns is present in other 
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members of the coronavirus class and, more specifically, arG also present: in lhe 

m.1.cleocupsid protein scq11cnccs fi:om these coronaviruscs. 

[Ol29J Heplikins are present in such bacteria as, but not limited to, 

5 Acctobactcr, Achromobaclor, Actinomyccs, Acrobactcr, Alcaligenes, Arthrobacter, 

Azotobacter, Baci.llus, Brcvibactcrium, Chainia, Clostridiurn, Corynobactcrium, 

Erwinia, Escheria, Lobsiella, Lactobi1ciJh1s, llaemophilus, Flavobacteriurn, 

Methylomonas, Micrococcus, Mycobncteiinm, Micronomspora, Mycoplasma, 

Ncissoria, Nocardia, Proteus,, Pseudomonas, Rhizobium, Salmonella, Scrrntia, 

JO Staphylococcus, Strcptocossns, Streptomycios, StroptoHponmgiurn, StrqJ(O­

virticillium, Vibrio peptide, and Xanthonias. 

[0130] Raplikins arc present in such foogi as, but not limited to, Ponicillium, 

Discula, Ophiostonrn nove,H11irn, M.ycophycophta, Phytophthcm·1 infcstans, Ahsidia, 

15 Aspergillus, Cm1dida, Ccphalo~por.irnn, Fusnrium, Banso1.rnli.t, Mucor, Paccilomycos, 

Pi chi a, Rbizopus, Torulopsis, Trichoc!erma, und Erysiplw. 

[0131] Rcplikins arn present in such yeast as, bL1t not limited to, 

S<1ccharcnnyces, Cryptococetls, incJuding Cryplococcusncoformas, Schi~l>-

20 sacch;1ron.-1yce~, and Oryw. 

10132] lZcplikins are pr'1~enl in algae such <is, but not: limited to, Caldophen1, 

Isolcpisprolifora, Chondrus, Grncilaria, Gclidium, Caulerpa, .Laurencfo, Cladophexa, 

Sargassum, Pcnicillos, Halimeda, Lan1inaria, Fucus, Ascophylium, Unclari, 

25 Rhodymenia, Macrocystis, Eucheuma, Ahnfoltb, and Pterociasia. 

[0133 J Rcplikins are present in amoeba such as, bnl: not limited to, Entamoeba 

(induding Entnmocba invadens), Amoebidac, Acanthamoeba and Nacgleria. 

30 10134) Rcplikins are present in plants such as, but not limited to, Arabidopsis, 

wheat, rice, and maize. 
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AUXJLI ARY SPECIF! CATIONS 

(0135] To permit cbssification of subtypes of Replikins, additional or 

"auxiliary specifications" to the basic "3-point-rccogni!ion" requirements may be 

added: (n) on u structural basis, such as the common oc.currcnc". of adjacent di- and 

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

Jung, Tnblc 2, SEQ ID NO.: 89), and otlrnr adjacent di-amino acids in TOLL·likc 

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

rcclox activity as seen in Table 2. 

JO Ji'UNCTIONAL DERIVATIVES 

[0136] "Functional derivatives" of the Replikins as described herdn arc 

fragments, variants, analogs, or che.mical derivative~ of the Replikins, which retain 

at least a portion of the i1mnunological cross reactivity with an 1:i.ntibody specific for 

th<0 Replikin. A .fhtgrnent of the Rcplikin peptide refers to any subset of the 

15 molecule. Variant peptides may be made by direct chemical synthesis, fr1r cxampk, 

using methods wdl known in the art. An Hnalog of a lZcpl.ikin to a non-natural 

protcein substantially similar to either the entire protein or a fragment thereof. 

Che1nical derivatives of a Replikin contain additional chemical moieties not 

normally a part of the peptide or peptide fragment. 

20 

[OJ 37] As seen in Figure 2, during anaerobic respiration when the rate of cc:ll 

rcplieation i$ increased, malignin is enriched. That is, malignin is found to increase 

not simply in proportion to the increase in cell number and total membrane proteins, 

but is enriched as much as ten-fold in conccntrntion, starting with 3'X, at rest and 

25 reaching 30°;,, of total rncmbn.me protein. This clear demonstwtion of a marked 

increase in Replikin concentration with glioma cell replication points to, nncl is 

consistent with, the presence of Replikin~ identified with the 3-point recognition 

method in various organisms. For example, Replikins were idontified .in such 

proteins as "Saccharornyces cerevisir10 replication binding protein" (SEQ ID NO,; 

30 2) (hsikrelgiifdk); the "replication associated protein A of maize streak virus" (SEQ 

ID NO.: 8) (kyivcarcahk) and (SEQ JD NO.: 9) (kekkpskdeinmliish); the 

"repliciition-associatcd protein of Staphylococcus anrous" (SEQ ID NO.: 10) 

(kkektthnk); the "DNA replication protein of bovine herpes virus 4" (SEQ ID NO.: 
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l J) (hkinilngqk); and the "Mealigrid herpes virus l replication binding protein" 

(SEQ ID NO.: 12) (hkdlyrllrnk). Previous studies of tomato kaf curl gcmini vints 

show thrtt the r<;lgulation of virus accumulation appears to involve binding of amino 

ncicls 1-160 of the "replicating protein" of that virus to k:af DNA and to other 

5 replication protein n1olecules during virus replication. Analysis of this sequence 

showed that amino acids 1-135 of this "n:plir.:ating protein" contain a replikin count 

(concentration) as high as 20.7 (see section on tomato leaf curl Gemini vinis.) 

[0138] Table 2 shows that Replikin-containing proteins also are assodnted 

10 frequently with rcdox functions, cmd protein synthesis or elongation, <ls well i!S with 

cell replication. The association with metal-based redox functions, the enrichment 

of the Replikin-containing gliorna mnlignin \o\mecntration during anncrobic 

repJieation, mi.cl the cytotoxicity of antinrnlignin at low concentrations 

(picograrns/cel.l) (Figure 4c-f), all suggest that the Rcplikins are related to centnd 

15 respiratory surviv<ll fondions, have been found los8 often subjected to the mutations 

characteristic ofnon-Heplikin amino acids. 

[Ol39J Of particular interest, it was observed tlwt i1t least one Replikin per I 00 

amino acids was found to be present in tho hemagglutinin proteins of almost all of 

20 the individual strains of influenza viruses examined. The Replikin sequences that 

won:' observed to occur in the hcmagglutinin proteins of isolates of each of the four 

prevalent strains of influem:a virus, influem.;1 B, I-llNl, H2N2, and .H3N2, for each 

year Urnt arnino acid sequence data arc availabc (1902-2001), are shown in Tables 3, 

4, 5 and 6. 
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Table 3 

Replikin Sequences pr~sent in hemagglutillills of Inflner:.za B viruses in -each year for 'ivhich amino acid sequences \Vere available (1940-2001). 

kshfanlk (SEQ ID NO. 104) 

kshfanikgtk (SEQ ID NO. 1()5) 

kshlanlkga .. -trgklcpk (SEQ ID NO. 106) 

hekygglnk (SEQ ID No_ ]() 7) 

hekygglnksk (SEQ ID NO. 108) 

hek-ygglnkskpY}1gehak (SEQ ID NO. l 09) 

hakaigncpiwvk (SEQ ID NO. 110} 

ha!raigncpi,wk<plklangtk (SEQ ID NO. 111} 

hakaigncpiwvktplklangtk-y-rppak (SEQ ID NO. 112) 

hakaigncpiwvktplkhngtkyrppakllk (SEQ ID NO_ 113) 

k(alv)s1lhevk (SEQ ID NO_ 119} 

kvwcasgrskvikgslpligeadclh (SEQ ID NO. 123) 

kpyytgehak (SEQ ID NO, 124} 

hgvavaadlkstqeaink (SEQ ID NO. 128) 

hgvavaadlkstqeainkdristqeaink (SEQ ID NO. i29) 

Im1uenza B Ren Ii.kins y~ ear Detected in Influenza B strai..-i 

Peak in Figure 7: £ 
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1940,4 3,51,59 ,7 5 ,7 6,77 ,89' 90,93,97,98,99,00,01 

1940, 4 3 ,51,5 9, 7 5 ,76,77. 89,90,93 '97 ,98 ,99' 00, () 1 

1940, 43 ,51,5 9 ,7 5 ,! 6, 77, 89,90 ,93 ,97 ,98 ,99, 00, 0 l 

1940, 43 ,51,59,7 5 ,7 6, 77' 89,90,9 3,97,93,99, 00,0 l 

! 940,43,5159,75,76,77 ,89,90,93,97 ,93,99,DO,OI 

194 D, 43, 51 ~59 ,7 5, 7 6~ 77~89 ,90,9 3, 97 ,98 ,99, 00~ 01 

l 9'10 ,4 3, 51,59 ,7 5, 76 ,77 ,29 ,90,9 3 ,97 ,%,99 ,00,0 i 

1940, 4 3,5 I ,59 ,7 5,7 6 ,77 ,S9, 90 ,9 3 ,97, 98,99 ,00, 0 l 

1940,4 3 ,51, 5 9, 7 5 ,7 6,77' 8 9 ,90 ,93 ,97 ,98 ,99' 00, 01 

1940 ,4 3 ,51, 59, 7 5 ,7 6, 77' 8 9,90 ,93 ,97 ,98 ,99' 00, 0 l 

1940, 59, 90,93 

1940,43,, 59,75~76~ 77 ,89,90, 98,99,00 

1940, 59, 89,90,93,97 ,98, 01 

1940" 59, 00 

1940 
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hsdneiqmvklygdsk (SEQ ID NO. 116) 

hsdneiqdkmvklygds kpqk (SEQ ID NO. 117} 

kygglnkskpyytgeh (SEQ ID N 0. 122) 

kcmgtipsakasilhevk (SEQ ID NO. 125) 

klygdskpqkftssangvtth (SEQ ID NO. 13 OJ 

hsdnetqmaklygdskpqk (SEQ ID KO. 131) 

hfanlkgtqtrg k (SEQ !D NO. 13 2) 

hfanlkgtktrgk (SEQ ID NO. 114) 

hfanlkgtktrgklcpk (SEQ !D NO. 115) 

h-prsalkc kgfh (SEQ ID NO. 133) 

kctgtipsakasilhevk (SEQ ID N 0. 12 l) 

hminaeklpggpyk {SEQ ID NO. 126) 

hsdnetqmaklygdsk (SEQ ID NO. 127) 

hsdneiqmvklygdskpqk {SEQ ID NO. 1 JS) 

kctgtipsakasilh (SEQ ID NO. 120) 

ld.-pyyigehakai(g!a)ncpiwvk (SEQ ID NO. 134) 

1. Imluenza B bas not been r-espons-ib!e for any human pandemic. 

2. Abbreviation for years: e.g., "43" = 1943, "OJ" =2001. 

1943, 

1943, 

1943, 

1959 

75,76,77~ 

75~76~77~ 

75,76,77, 

(I" 
,~ 

93,97, 

93 

00 

197 6, 89,90, 99,00,0i 

00,01 1976, 90 

1988 

1993 

1993,97, 00 

1993,97, 00 

1997,98, 00 

2000 

2000 

3. The Th-st year that a given Repli.l::in appe,ars is indicated at the begir'1"ling of the series of years in +~vhicb that Replil:in has been found. 

4. Overlapping Replikin sea~uences are listed separately. 

5. Return of rep Ekins, absent for several years, in the hvo years before the epidemic of 1977, under iine{L. correlates v.ith 

increased total Repli.idn concentration (Replikir1 Colli ... lt =number ofRepliklns per 100 Jrrtlno acid residue-s}. See Figure 7. 
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Table4 

Hl'J\'l ReplL=<.in Sequences P'r.esent in Bf}.,TJ b-emagglutinios oflnfiuenza vin.::ses in each yea1 for vlblch amin-v acid sequences i):ere ;':.Vailable {19 lS-200-0) 
HJ?·/} RevljldnlFear Detected ir: Influenza 

Hl}J! Strain 

Pea..1: ill F igur~ 7 : P 1 El ElJ, L2~ 1.3 EL4 ) 

hp{vii)ttgecpkyY(rlk)(s.'t](t'a)k (SEQ ID NO. 135) 

hdsnvknly(e1g)kv(kir)(nis)a)(kir)onak (SEQ lD NO. 136) 

h<lsnvkn~y{e/g)kv(klr)(n!s)qik (SEQ ID NO. 137) 

hkc(nn/dd)(a/t/e)cmesv(r/k)ngtydyph-.:tsee-S-klnre{elk}idg-d( (SEQ ID XO. 138) 

hkc{nn/.dd}{a/t''e)cmeSi.{r/k)ngtydyph·yseesk (SEQ ID NO. l 3:9) 

191 S,25 ,28,3(t3 I _3 5,4 J ,48,51,52,5 5 ,56 .)I ,50 .63 .if ,ir:t ,80 ,8i ,SS ,87 ~88,S9,91 ,92,95~96.97 ,98,99 ,OD 

!918, 2-S,30,3 l, 77,79,8Ct, 

1 Yi 8 28,30,31 ~ 77 ~79 ,SO, 

l 91S, 30, 35, j_J_, ;::t'. ,o, 

i9l8, 30, 35, 7?, 80, 

hqn{~./g)qgsgyaadqkslqo8.l(-iin)gitr.Jk\.'Jlsviekrnntqftavgkefnklek (SEQ lD NO. 140) 1918. 2-S,30,3 l ,35, 59, 79, 

hqn(elg)qgsgyaadq kstq Da!( d/n )gitnk"\TiS\iek (SEQ ID NO. 141) 

hqn{e/g)qgsgyJadqkstqnai{d/n)gimk (SEQ ID NO. 142) 

kfeifyktss"poh {SEQ lD "NO_ l43j 

kg(n/s/t)sypk!(n/s)ksy(v/t}nnkgke\··lvhvg-.'h (SEQ ID ~\'.Q. 144} 

ksy(v/t)n::ikgkevlvhvg-i.'h (SEQ ID NO. 145) 

h:kcnr1ecmes\'kngtydyyh'"y~eesk1nrekdgvk {SEQ ID ND. 146) 

hkcr-... necme;:., .. kngt::rdypkyse~sk (SEQ ID NO. 147} 

bkconecmesvkngty<lypk (SEQ ID NO. 143) 

hkcnnecmesvk (SEQ lD NO. 149) 

hogkssf:y{k.':)n1hvlt{elg)knglypn~sks}'Vnnkek (SEQ ID NO. 150) 

hngkssfy(k/r}n1hvlt{e:/g)k.ngl~:lpnlsksyYnnk (SEQ ID NO. 151} 

19i8, 

1918~ 

l9i 8., 

1918, 

1918, 

28,30 ,31,3 5, 

28,3 0.3 I J 5~ 

35, 

35, 

(92S, "t 1 
.:::....!.> 

l928~ 
,, 
.::.2_, 

1928, 3i, 

1928~ 3 l, 

1928, 

1928, 3L 

59, 

59, 

79, 

IS 

ll 

........ 

.!...:'.., 

77. 

38, 91, 95, 98 

88, 9l, 95, 98 

9t 

98 

95 

9.5 

95 

96 

96 

95 

95 

95 

95 

95, ,')Q 

95, 00 
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bngkss(v(k/r}nlhvlt(e/g)kngly-p~lsk {SEQ ID NO. 152) 

hngks~fy(kfr}nll\=11t{elg)k (SEQ lD NO. !53) 

k-s.sfyknH\=Atek,1.glyp-n!sks:,.-...... 'Th:ikekevJ-,,·hvgvh (SEQ ID NO. 1S:4) 

kn1hvhekrtg:ypnlsksyi.Tinkekevlvhvgvh (SEQ ID 1~0. l 55) 

1Y2S, 

1928, 

1923~ 

1928, 

kn.glyp:Jlsk..<:y\·TITikekev~v[v1gvh (SEQ ID l\'Q_ 156) 192&, 

ksy( via )nnkekevG/-)( vl-)1 wgvh (SEQ ID NO. ! 57) 192S_ 

kesswpnhMk (SEQ ID NO. 158) 1928~ 

31. 

31~ 

31, 

3L 

31, 

31, SL 

3L 

het(tln)kgvtaacpyaga.ssfyrn1l•,vlvkktnsypklsksyYnnk (SEQ ID NO. 159) 

het{tln)kgvtaacpy2gas.sl)-mlii,vlvkl~ens.ypkisk (SE.Q ID NO. 160) 

kfelfpk"LSS,'.-1Jnevlvh-.. .. gvh (SEQ ID NO. 161} 

1930, 35 

kersi'tpkh {SEQ ID NO. 162} 

k1sksyvnnkekedvlwqvh (SEQ ID N 0. 163) 

krmkekevMwqvh (SEQ ID NO. 164) 

h(kfn)(g/q)kssfy(r/k)nlhvl~ekng{i/s)}'p(rJt)lsksyannkek {SEQ ID NO. 165) 

h(k/n )(g/q)kssf)\rik)nllwltek (SEQ ID NO. I 66) 

hallisfyk (SEQ ID NO. 167) 

1930. 35 

193(J 

1947, 51,52,55,56, 

1947, 51 

1947 

1940 

i948 

1951, 

22, 82 

79_ 

79, 

57,59 

hngklcr!kgk (SEQ ID NO. l 6S} 195 l ,52,55,5657,5g, 79. 

S9, 

89, 

95~ 

95, 

95 

95 

95,2.Q__, 

95.96, 

95 

96 

96 

OD 

00 

98, 

hyldnn(qig)kk (SEQ ID NO. 169) 

hdi;tdeainnrfqiqgvkltqgyk (SEQ ID NO. i 70) 

kgngdeifhk (SEQ JD NO. 171) 

klnrli:ektndkyhqiek (SEQ ID NO. 172) 

klmliektnrlkyh (SEQ ID NO. 173) 

ki:htdkgslsttk {SEQ ID NO. 174) 

kinngdyakl}~\vgy·h (SEQ ID NO. 175) 

1956, {'ii) 

1956 

1956 

l956 

1956 

1956 

1956 
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bogklcrkgiaplaJgk (SEQ JD NO. l76} 

h~tnrq\1aacpyagansfftnlii;i"h'kkessypklsk (SEQ ID l'.JO. 177:~ 

hctnrqvtaacpyag.msffmiiYi1Ykk~&.--;.:pk (SEQ ID NO. 178) 

hppQtdqqslyq:i2diyH\.-gsshyT'..rki."k (SEQ ID ~NQ_ 179) 

llppt,,"tdqqs1yqnadayifrgsskynrki:1q,eia {SEQ ID NO. 1 SO) 

hdi)7deainnrfqi~g;.·kitqgyk (SEQ ID NO. l Sl) 

hqneqgsgyaadqkstqnaicigitnh"\rnsvlekmntqftavgk {SEQ ID NO. 182} 

hqneqgsg-Jazdq kstqna~dgim kYns v~e!.: (SEQ ID NO. l 83) 

hgneqgsgyaadqkstqn~ingltnJ,·vnSYiekmntqf'l2vgkefr:k~ek (SEQ ID NO. 184) 

hngklcr!kgiaplqlgk (SEQ ID NO. 185) 

hkcnnecmesvk (SEQ JD NO. 186) 

kfeifykasswp<lh (SEQ ID NO. !&7) 

bdsn1.-·krtlyekYTSqtrnnak (SEQ iD NO. 1-88) 

kvmvikkrrmtqfaavgkefuh (SEQ JD NO. IS9) 

khng!Jck (SEQ JD NO. I%) 

kkgtsypk lsksythnkgkeviv!wgvh (SEQ ID NO. 191) 

kgtsypklsksyihnkgkevlvh\'gvh (SEQ ID NO. 192} 

klsksj-thnkgkevlvlwgvh (SEQ ID NO. 193) 

ksytbnkgkev!vl''ig<:h {SEQ ID NO. 194) 

kgvt:ascshk (SEQ ID NO. 195) 

kg-1""°t::!scsbkgrssfyrnlh11ltekngly1Jnlsk (SEQ ID NO. 196) 

kgnsypk.isks)'"\-T.okek~vlvhvglh {SEQ ID NO. 197) 

kefu blek (SEQ ID NO. 19S) 

hpytstdqqs!yqnadayvfvgsskynkkr1.-peiatrpk (SEQ ID NO. 199) 

~959~ 82 

l963_ 8l 

19G3, 81 

19G3, 81 

19G3, 81 

1977~79, 

1977 

1977 

!979. 

1979 

1979 

1981 

19Sl 

1981 

1981 

1981 

!981 

1981 

1981 

1985,f;J 

192.5,87 

1988 

1988 

1988 

91 

91 
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hppts~dqqsl)-q;ii<laJ\'·fvgssh.·ynkki:K (SEQ ID lJO. 200) 

hegfilsf}rnlhvitekegsypkliolsyY11k (SEQ ID NO. 20[} 

hegkssfyrnlhvltekegsy-pk (SEQ ID NO. 702) 

hkcdnecme<\·mgtydypkyseesk (SEQ ID NO. 203) 

kess"'P"htvtk (SEQ ID NO. 2N) 

knEv.·lteknglypn1s~y-,,rnnkeke1ivl•Ngvh (SEQ ID NO. 205) 

~•gkssfy{klm)(n/-)llwlt(eig)(,'k)kogl}'Pn!sk (SEQ JD KO. 206) 

hngkssfy.knlh~,!~ek (SEQ ill ?-JQ_ 207) 

ht'i·tkgv1ascshngkssfyknl hvltekngl~tprJ sksy\'nnkeke.,,..1 vhvgrh (SEQ ID }~0. 208) 

htvt\'kfg)gv{t1s)asc.sbngkssf}'( k/m )(n/-) H·l'tlt(elg)k(-n.ik)gl ::--pnls k (SEQ ID l\;O. 209) 

hn1kgvta£cshngkssf'yki1.!h=.·ltek (SEQ ID NO. 210} 

kyvtstklrrn1.1glmipsiqsrglfgaiagDeggi.vtgrrlidgv:ygyh {SEQ ID NO. 2! l) 

bqneqgsgyaadqk...-=tqn;:;:in_gjtn1.-;TJ.siiekrT'-.. 11~qfi-zvgk (SEQ ID NO. 212) 

hqneqgsgyaadqkstqna:.ingitnkvnsHek (SEQ ID l'lO. 213) 

hqneqgsgyazdq kifqi1G:.ingitn k (SEQ ID i'i'O. 214) 

hsgarsfyrnlh•Avkkgnsypk (SEQ ID NQ_ 2l5) 

hsgarsfymlh•Avkkgnsy~klnk (SEQ ID t~O. 216) 

hsg~rsfymll\•r3vkkgnsypklnksytndk {SEQ ill NO. 217) 

hsgfu-sfyrnlh-, ivkkgnsypklnksytr,dkgk {SEQ JD ?~ O. 2 i 8) 

iltvskg"<'ltscshngk (SEQ ID NO. 219) 

!..nit:::,-i.vpn het-J;: (SE.Q ID NO. 220} 

kqvttscsbnq k (SEQ ID NO. 221) 

kgnsypklnksytndkgkevlviwgvb (SEQ ID NO. 222) 

klnksytndkgkevlviY:gvh (SEQ ID NO. 7-;3) 

1988 

.l99[ 

199! 

1991 

19Sil,92 

l 991,92, 96 

199 ~ ~92, 96~ 

1991,92, 96 

1995 

1995, 

1995 

1995 

1995 

1995 

1995 

l99{l 

l996 

1996 

1996 

19% 

1996 

]996 

1996 

19% 

OQ 

00 



.. 
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ksytndkgkevhiwgvh (SEQ JD NO. 224i 

bngkssfym[ht'lt(e/q)knglypnlsksy(v/a}annkek (SEQ fD NO. 225} 

hpitigecph-yvro•k (SEQ lD NO. 226) 

hqneqgsgy:aadqkstqnalngitnh\.T.!sviekmntqfravgk (SEQ ID NO. 227) 

hqnoeqgsgyaadqkstqnaiugltnh'\1ls1"1ek (SEQ ID 1-~0- 228} 

bngkssfyrnti,.vlt~knglJ·p~lsksy"'Ilnkek (SEQ ID NO. 229) 

I. lrrfluenu H 1 N l ... .....-as resp.onsib!e for the human pandem.i-c (gJo b::::l distribution} of 19 i 8. 

2. i\ bbre-,,.·iati on for years: eg. "96" = l :996. 

3. T.c-.ie fir.st y..::ar that a ~ven Replilin ap-pear.s Es indicated at the b<:ginriing ofL\e series of years in \\'hich that Replikln has beel1i fOUJtd in rhEs \York. 

4_ Qv.;::rlapping Repl~kfn sequen~s are J isted separately. 

1996 

1997,98,99 

1997 

19% 

1998 

19% 

5. Increase in nuniber of r.er: Reptikin :structures occurs ir1 years a_{ epfdeH;ics (underli~ed): eg. f 9 j 8 aHd I 9 77 a_;rd correiates y.;fth Increased total R.eplikfn concen.tra.tfon (nun-iber o_( 

Repli! .. 1"r1s per 100 arriino acid residues}.. See ,r:lgure 7 .. 
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Table5 

Rep-lik.iEJ Seq~enc---es preser1t in hemagglutlnins of]nfiuenza H2N2 vlru~-es [n years i 957-2(100 

khfekvkilpk (SEQ ID NO. 23 Oj 

khllssvkhfekvk (SEQ ID NO. 231) 

ha{k!q/m)( din )ilekth::igk (SEQ ID I-JO_ 232) 

ha(kiq/m)(d/n}i!ek~bngk!c(k/r) (SEQ ID NO. 233) 

hnvhpltigecpki~·k..~k (SEQ ID NO. 234) 

hj}ltigecpkyvksek (SEQ ID NO. 235) 

kb l!ssvkhfekvkilpk (SEQ JD NO. 23 6) 

1crqssg1mk\:egtlencetkcqtplgafnttlpfb.nvh (SEQ ID NO. 23.7} 

kgsnyp{v/i)ak(g/r)syn.rttsgeqrr-Jiri..vq(v/i)h (SEQ ID NO_ 238) 

htt:gqB"acavs.gEp-sffrnmv>.~'~tek~nyp1-'Gk (SEQ ID NO. ?..39) 

kll felffk (SEQ JD NO. 240) 

kiskrgssgimtrtegtl en~etkcqtplgainttlpfh (SEQ ID I~O. 241) 

krgssglmktegtle:icetkcqtp!galnttlpfu (SEQ ID NO. 242} 

ktegti~ncetkcqtµlgainttlpfb {SEQ ID NO. 243} 

klskrgssgimktegtienc~tkcqtplga-!ntflpfh {SEQ ID 1-lO. 244) 

ktegtiencetkcqtpigaintllpflm(vli)b (SEQ ID NO. 245) 

kiskrgs.sglmJ..t~gtlencetkcqtplgainttlpfh (SEQ ID };Q_ 246) 

k(e/g)suypva.kg.s)TtntsgeqmJ[h''.S'lh (SEQ ID NO. 247) 

lnffuen-::a H2t\"2 Replikinsl"ear Deteaed i11 lnfluer1;-.a H2l\'2 siraiu 

(Peo.k iil Figure 8: Pl £2 

! 957 .58,59,60,G1,64,5 5 ,68, 

; 957,.58,59,60,61, 

l 957,.58.59,60/5! ,64,65,6&, 

1957.58,59,60,61,64,65,68, 

1957,58,59, 65,6& 

j 

78~83,S4,91 

83,&4,9! 

78,83,84,91~ 95 

78,83,84,91, 95 

1957.5 S,59. 65.GS,64,65,63,78,83~84,9 [ 

1957 ,5 8,5 9 ,60 ,61,64. 65 ,68, 73 

;957_ 59_ 81: 

19575359, 61, 83, 91, 95 

1957 

1957, 59, 65 

1957~ 59~ 65, 91 

1957. 59, 65, ~l 

1957, 59, 55_ 91 

)957, 59, !£, 91 

1957. 59, 65~ 91 

1957, 59, GS, 9; 

I957, 60, 65 



'.£ 

h;iltigeo9kyvksek (SEQ ID NO. 248) 

kcqtp!gRikttlpfh (SEQ ID NO. 249) 

hhsadqgsgy-aadkest:q ka( i·'i)<lgimJ .. >i-nsi:i ek-

-r..i:.1tqf e-avgk!f ( ufs }n~eklen in kk (SEQ ID NO. 250) 

hsridq_gs_gy"3adkes~qka{£'0dgimh'"'rTISviek-

-mntqfeavgk1f(n/s)n]eklen[nkk (SEQ ID ~O. 251) 

hsndqgsgyaadkestqk2(t/i)dgitnk (SEQ ID 1\'0. 252) 

hds:ivmlydkvrrr,qlrdnak (SEQ ID NO. 253) 

h kcddecmnsvkrtgtyd)·pklnmeikgvk (SEQ JD N 0. Z54) 

hkcddeomnsvkngtydypkJnmeik (SEQ lD NO. 255) 

hkcddecmr1.svkngty<lypk (SEQ ID l'-fO. 25-S) 

hkoidecmr.isvk {SEQ lD "N"O. 257) 

kgsn1vvakgsy11::i.tngeqihhvgvh (SEQ ID 1~0. 258) 

hSf.!dqgsgyaadkestqkavdgitnh-..11s ... iek.i·mri:qfeavgk (SEQ ID i'-iO. 259} 

krgssg!mktegtlencetkcqlplgainttlpfh (SEQ ID NO. 2-60} 

bpltige~pkyvksek (SEQ JD NO. 251) 

h2k<lilekfangklck (SEQ ID NO. 262) 

1957. 

1957, 

i. !nfiuenza H2N2 1.v:as responsible for the human p-ar:derr:ic {global disrribufion) of ]957. 

2. i\bbrevi'rtior.i for years: eg. "58" =I 958. 

60, 65 

65 

1961, 65.68, 

1961, Qi, 68, 

i951, Qi, 68, 

1964. 68,76, 

1964,65,68,76, 

1964,65,68,76, 

1964,£5,68,76, 

1964~65 ,6 &,76~ 

I976,78 

1976, 

1 ;76,78, 

1976 

1976 

83~S4 

83.84 

83~&4 

84,91 

83,84,91 

83,84,91 

83~84,91 

83 .. 84,9 t 

91 

83~84 

3. The :first year iliat a given Replikln app~rs is lndic::::ted ar the beginning -of the ;;eries of y-ears ln '<'ihi;::h tbar R-epl~kln h"2S beeri found. ~n this ·.vork... 



'J> 

4. Overk~pping Replikin sequences are Hs:ted sep.arate~y. 

5. Increa..o:::e in number nf ne\'f Rephbn structures oc-curs in ye:::~s of ept<l-emi cs (under ][:;:;~-d): eg. l 9-57 and l 9 65 aP.d correlates \~ith increased total Rep I iktn -concen trati:;:i.n (number of 

Rephkins per 1 00 a ml no acid residues). See Fig1.lr-e S. 
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Table 6 

H3N2 Rephkin Sequences p-resent in H3N2 hemaggtotinins oflni:luen:z.;:; ~.iruses Ln each year for .... vhic:h :J:rrrino :acLO se-.qL:e-nces \Vere available (1968--2000} 

Influenza H3N2 Repliki ns 1/ e:ar Detected in influenza H3~2 str:a[n Infh.fe:nza R-ep!ikins 

(Pe<ik in Figure 8: P3 E3 

hdvyrdealnnrtq i kgvelksgyk (SEQ ID NO. 263) 

htidltdsemnkifertrk {SEQ ID NO. 264) 

kfhqiek (SEQ ID NO. 265) 

ktnekH1(g/q)iek (SEQ ID NO. 266) 

khrr(vll)iektnekJh (SEQ ID NO. 267) 

hqiekefsevegriqdleh1-vedtk (SEQ ID NO. 268) 

kicnnphk (SEQ ID NO. 269) 

killrvikknekfi1 {SEQ ID NO. 270) 

hd{i,v)yTdeainnrfqik{giq}ve(r/k)s{q/g)yk (SEQ ID NO. 271) 

hqiekefsevegriqdlekyvedtk (SEQ ID NO. 272) 

kyvedtkidlwsynaellvalenqb (SEQ ID NO. 273} 

1968.72, 75 

1968 

1968;72~ 75. 77 

1968 

1968,72, 75, 77 

1968.72. 

1975 

1975 

1975.76: 77_ 

1975 

1975 

kyvkqnslklatgmmvpekqtrglfgaiagfiengv:egmidg\vy_gfrh {SEQ ID ?.JO. 274) 1975 

kefsevegriqdlek·yvedtkidlwsynaellvalenq h (SEQ ID NO. 27 5) 

h qn( s/e )( elq)g( t!s )g( q/y)aad(liq)k-

1975 

1975 

86 

86 

96,97,98 

96,97,98 

98 

97,98 

98 

-stq( a/n)a(ili)d( qig)l(n1t)(g/n )k(llv)n(r/s )vi( e/c }k (SEQ ID ?-iO. 276) 

hcd(glq)r\q,r)nek•vcEf(v/ijer{s/t)k (SEQ ID "iO. 277) 1975.76,77, 78,80,8 !,S2,83,84,85,86,8S,89,90,9i ,92,93,94,95,96,97,98 

E4) 

2000 

2000 



htidltdsemnkklfortrk (SEQ ID NO. 278) 

ksgstypvlhimpilll<lnfd!Jyiwgvh (SEQ ID NO. 279) 

klnwltksgntypvlnvtmpnndnfd!Jviwgvh (SEQ ID NO. 230) 

htid!tdserrm!Jfek-trk (SEQ ID NO. 281) 

klmliektnekfbqtek (SEQ ID NO. 232) 

htgkssvmrsdap1dfcnsec3tpnqsipnd1.--pfqn'"'PJ.dtygacpk (SEQ ID ~~O. 283) 

htgks:svrnrsdapidtCnsecitpnqsipnd1."-pfqn\nk (SEQ ID NO. 28-4) 

hpstdsdqtstyv1asgn.=t1.•stkrsqqn1ipk (SEQ ID NO. 285) 

kyvedtkid!wsynaellvalenqh (SEQ ID NO. 286) 

klfertrkqlrenaedmgngcfkiyh (SEQ ID NO. 287) 

~ krrsiksffsrlnwlh (SEQ ID NO. 238} 

hpvt:igecpky(v/r)kstk (SEQ ID NO. 239) 

kgnsypk!s!Jsksyii.nkkkevlv:iwgih (SEQ ID NO. 290) 

kls!Jsks(v/y)llnkkkeviviwgih (SEQ ID NO. 291) 

klsks( vly)iinkkkev lviwgih (SEQ ID NO. 292) 

1977. 

1977 

l. Im1uenza H3N2 was responsible for the hurmn pandemic (global distribution) of 1963. 

2. ~~b breviation for years: eg. ~~77,,., = 1977. 

1982 

1986 

1987 

1994 

1994 

1994 

3. The fust year that a given Rep1ilcin appears is indicated at the beginni11.g of the ser~es of years in 13;filch that Replil-Jn has been fotmd. 

4. Overlapping Replfrin sequences are listed separately. 

1997,98 

1998 

1998 

2000 

2000 

2000 

2000 

5. Increase innu."'!lber ofne1.v Repiikinsir11ctures occurs in years of epidemics (llilderl~J.ed); eg. 1975 ~Ld correlates \·vith increased total Rephkinconcentration 

(number of RepEkins per 100 a.rrrino acid residues)- See Figure 8. 



[0140] Both the concentration imd typo, i.e., con1position of Replikins 

observ<Jd, were found lo relate to the occurrence of influenza pandemics and 

epidemics. The concentration of Replikins in inlluen1.a viruses was examined by 

visually scanning the hcmagglutinin amino ncid sequences published in the National 

5 Library of Medicine ''PubMcd" data base for inHuenza strains isolnted world wide 

from hmnm1 and animal reservoirs year by year over the past centnry, i.e., 1900 to 

2001. These Replikin concelltrntions (number of Rcplikins per 100 m11ino acids, 

mean+/" SD) were then plotted for each strain. 

IO [0141] The concentration of Replikins was found to directly relate to the 

occurrence of influenza pandemics and tlpidcrnic.s. The concentration of Replikins 

found in influenza B henutggluti11in and inflmmza A strain, HJ Nl, is shown in 

Figtirc 7, and the concentration of Rq11ikins found in the two other cmnmon 

influenza virus A strains, Il2N2 and ll3N2 is shown in Figure 8 (H2N2, H3N2). 

15 The data in Figure 8 also demonstrnto an emerging new strain of influenw virus as 

defined by its 0onstitttenl Replikins (H3N2(R)). 

[0142] Each inHnenza A strain bas been responsibk for one pandemic: in 

1918, 1957, and 1968, respectively. The data in Figures 7 nnd 8 show that at least 

20 one Replikin per 100 amino acids is present in <l<teh of the influenza hcmagglutinin 

proteins of all isolates of the four common influenza viruses examined, suggesting n 

fi.mction for Replikins in tho maintenance of survival levels of replication. Jn the 

1990s, during the decline of the lBN2 strain, there were no RepJildns in many 

isolates of .H3N2, but n high concentration of new Replikins appeared in H3N2 

25 isolates, which define tho emergence of the JJ3N2(R) strain. 

[01431 Several properties of H.cplikin concentration are seen in Figure 7 Mid 

Figure S to be common to all four influenza virus strains. First, the concentration is 

cyclic over the years, with a single cycle of rise and fall occurring over a period of 

30 two to thirty years. This rise and fall is <;onsistent with the known waxing and 

wiuiing of individual influenza vims strain predominance by hernagglutinin <llld 

neurnmini dase classification. Second, peak :Replikin concentrations of each 

.inHuenza virus strain previously shown to be responsible for a pandemic were 
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observed l:o relate sp(1cifically and .individually to each of the three years of the 

pandemics. For example, fbr the pandemic of 1918, whore the influe1na virns strain, 

III Nl, was shown to be responsible, a peak concentration of the Replikins in l'J I NI 

independently occurred (Pl); for the pandemic of 1957, wl1cre H2N2 emerged and 

5 was shown lo be responsible, a peak concentration of the Replikins in H2N2 

occurred (P2); and for the pan(kmic of 1968, where H3N2 emerged and was shown 

to be the cnusc of the pandemic, a peak concentration of the Replikins in H3N2 

occurred (P3). Third, in the years immediately following each of the above three 

pandemics, the specific Replikin concentration decreased markedly, perhaps 

10 reflecting the brondly di8tributed in1rnunity generated in each case. Thus, this post­

panclernic decline is specific for HlNI immGlfottely following the pandemic (Pl) for 

which it was rcsponsibk, and is not a general property of all strains at the time. An 

mcroase of Replikin concentration rn influcn:cn B repcatnlly occurred 

simultaneously with lfa; ckcrcasc in Replikin con(:entrntion in l:IlNJ, e.g., EB l in 

15 1951 and EB2 in 1976, both associated with inJ1ucnz.a B epidmni0s having th0 

highest morl:Hlity. (Stuart-Hnrr.is, ct al., Edward Arnold Ltd. (1985). Fourth, a 

secondary peak concentration, which exceeded tho primary peak increase in 

concontration, occurred 15 yearn <lftn ench of the three pandemics, and this 

secondary peak was accornpanied by an epidemic: 15 years ;11ler the 1918 pi.1ndenlic 

20 in an HIN! 'epidernic' year (EI); eight years afkr tbe 1957 pandemic in an ll2N2 

'epidemic' year (E2); and occurn;d seven ycnrs after the 1968 pandemic in an l-l3N2 

'epidemic' y('<ll' (E3). These secondary peak concentrations of specific Replikins 

1nay i:cHcet recovery of the strain. FiJlh, peaks of each strain's specific Rcplikin 

concentration frequently appear to be associated with declines in Replikin 

25 vmeenln1tion of one or both other strains, suggesting competition between strains 

lhr host sites. Sixth, there is an apparent ovt;ntll tendency for tho Replikin 

concentration of each strain to doclin0 over a period of 35 years (JJ2N2) to 60 yea.rs 

(influenza B). This decline cannot be ascribed to tho influence of vaccines beu.\use 

it W<ls evident in the case of influenza B from 1940 to 1964, prior to common use of 

:10 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 (Figrire 7). This coon-elates with the low occurrence of influenza B in 

recent c;lSe isolates. HlNJ Replikin concentration peaked in 1978-1979 (Figure 7) 
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together with the reappenrance and prevalence of the H 1 N l strain, and then peaked 

in 1996 coincident with an H1 Nl epidemic. (Figuro 7). !:{! Nl Replikin 

concentration also declined between 1997 and 2000, <ll'ld the presence of Tl IN 1 

strains decreased in isolates obtained during thes\: years. For II2N2 Replikins, 

5 recovery frorn a 35 year decline has not occurred (Figure 8), and tbis correlates with 

th0 absence of H2N2 from recent isolates. For H3N2, the Repl.ikin concentration of 

many isolates foll to zero during the period from 1996 to 2000, but other I:l3N2 

isolates showed a significant, sharp increase in R(1plikin concentration. This 

indic~ttos the emergence of a substrain of H3N2, which is dcsignal0d herein HS 

lO IJ3N2(R). 

[0144] Figures 7 and 8 demonstrate that frequently, a one to three year 

stepwise im:.rease i$ observed before H.cplikin concemtration reaches a peak, This 

stepwise increase proceeds the occurrence of an epidemic, which occurs 

15 concurrently with the Heplikin peak. Thus, the stepwise incnoasu in concentration of 

a particular strain is a sig1wl that particular strain is the most likely candidate to 

cause an epidenlic or pandemic. 

[0145] Currently, Replikin concentration in the J'BN2(R) strain of influellZit 

20 vini.s is increasing (Figure 8, 1997 to 2000). Tlm;c sirnilitr previous peak increases 

in H3N2 Replikin concentration are seen to have occurred in tho lBN2-bast~d 

pandemic of 1968 (Figure 8), when tho strain first emerged, m1d in the H3N2··basod 

epidon1ics of J 972 and 1975 (Figmc 8). Ead1 of these pandemic and epidemics was 

<lssoc.iatcd with excess morlnlity. (Ailing, ct al., Am J. Epidomiol.,l 13(1):30-43 

25 (1981). The rapid ascent in concentration of the H.3N2(R) subspecies of lhe ]J3N2 

Replikh1~ in 1997-2000, therefore, statdically represents an early warning of an 

npproaching severe epidemic or p~mdemic. An II3N2 epidemic occurred in Russia 

in 2000 (Figure 8, E4); and the CDC report of December 2001 states that currently, 

HJN2 is Ow most frequently isolated strain of influenza virus worldwide. (Morbidity 

30 and Mortality Weekly Reports (MMWH.), Center for Disease Control; 50(48):1.084" 

68 (Doc.7, 2001). 
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10146) In each case of inflwn;-;a virus pandemic or epidemic new Rcplikins 

emerge. There has bocn no observation of two of the sarnc Roplildns in a given 

hemagglutinin in a given isolate. To what clogrec the emergence of a new Rcplikin 

represents mutations versus transfer from another anirn.al or avian pool is imknown. 

5 Jn some cases, each year one or more of the original IZeplikin strnctures is 

conserved, while at the same time, new .Rcplikins emerge. For example, in influenza 

virns B hemagglutinin, five Rep.likins were constantly conserved between l 919 and 

2001, whereas 2Ci Replikins carn.c and went during the same period (some recurred 

a.Iler several years absence). The dirnppearancc and re;-cmergcncc years 1~1ter of a 

JO pai.ti,;ular Rcplikin structure suggests that the RepJikins return from nnother virus 

host pool rather than through de novo mutation.' 

f0147J Jn the case of I!lN! Rcplikins, the two Rcplikins present in the Pl 

peak associated with the 1918 pandemic were not present in the recovery El peak of 

15 1933, which contains 12 new Rcplikins. Constantly conserved Replikins, therefore, 

are lhe best choice for vaccines, either alone or in combination. ITov.revcr, even 

recently appearing Replikins accompm1ying one year's increase in concentration 

frequently persist and incre<lsc Ji.1rther ·for an additional one or rn.orc year8, 

culminating in a concentration peak and an epidemic, thuB providing both an early 

20 warning and time to vaccinate with synthetic Rcplikins (sec for example, HlNl in 

the early 1990's, Figure 7; see <i.lso, for <'Xamplo, H.5Nl 1995 .. 2002, FlGUR.E 11, 

"Il..eplikin Count" (number of Replikins per I 00 amino acids) refers to Rcplikin 

conccntrati on). 

25 [CU 48] The data in FIGURES 7, 8 and l 1 dernonstrate a direct relationship 

between the presence nnd conccntni.tion of a particular Roplikin in influenza protein 

sequences and the; occurrence of pm1demics and epidemics of influenza. Thus, 

analysis of tho influenza virus hemagglutinin protein sequence for the presence and 

concenlnition of Rcplikins provides a predictor of inflm:nza pandemics and/or 

30 epidomks, as wdl as a target for influenza vaccine lornllJlation. lt is worth nothing 

ngain (sec paragraph [0109)) with reference to this data, previously, no strain­

specific chemical structures were known wit:h which to predict the s1rains that would 
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predorninatc in coming influenza seasons, nor to devise annual mixtures of wholo­

virns strains for vaccines. 

[0149] Similar to the findings of strain-specific Replikin Count increases in 

5 the inflnenza group one to throe years prior to the occurrence of a strain-specific 

epid0mics, the increase in Replikin Count of the corornwirus nucleocapsid protein 

has also been identified. J{eplikin Counts of the coronavirus nuckocapsid protein 

has increased as follows: 3.l (clcl.8) in 1999; 3.9(ocl.2) in 2000; 3.9 (±1.3) in 2001; 

and 5.1 (±3.6) in 2002. This pre-pandemic increase supports the finding that a 

JO coronavirns is responsible for the current (2003) SARS pandemic. (See Table 7) 

[OJ 50] Thus, monitoring Rcplilcin s1ruc.ture. and Replikin Count provides a 

means for dove.loping synthetic slrnin-spocific provcntiv(;) vaccination and antibody 

thernpi~.~ ngninst the 1917" 1918 Goose Replikin and ib; modified and accompanying 

lS Rcplikins as observed in both influenza and Goronavirus strains. 

10151] Figttre 10 depicts tho automated Rcplikin analysis of nucleocapsid 

coronuvirus proteins for which the protein sequence is av~iilabk on isolates collected 

Ji.·0111 1962 to 2003. Ead1 individual protein is represented by an accession lmmber 

20 and is ami.lyz"d for the presence of Rcplikins. The Rcplikin Count (rrnmber of 

Rep Ii kins per 100 amino acid) is automatically calcnlatcd as part of tlrn aulornated 

Rcplikin analysis. For '"ach y<':nr, the mean (± Standard deviation (SJ).)) Replikin 

Count per ye<Lr is nutomalically calculated tor all Replikin Counts that year. This 

example of early warning of incnmsing roplication, before an ()jJ.idom.ic, of a 

25 particular protein (th(;) nucleocnpsid protein) in a particular vims strain (the 

coronavints) i~ comparable to the increase seen in strains of influenza virus 

preceding influenza epidemics and pandemics (FIGURES 7, 8 and l l). It may be 

seen that the Replikin Count rose from 1999 to 2002, consistent with the SARS 

coronavirus pandemic, which emerged at the end of 2002 and has persisted into 

30 2003. Figure 9 provides a graph of the Replikin Counts fi:>r several virus strains, 

including the coronavirus nuclcocapsid Replikin, from 19 J 7 to 2002. 
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T-::tble 7 

'i'i.-1ult~-~' ~,~ 
R~!iki::-i S..."'(]tie.~ce R.ep,~ik.ins~ l_.intrea~i::d ) ORGA1\'1S}~ 

Ler,:nt: f.·!orta!:iy 
llllllll 1222 2 2 2 2 

2 3 4 5 6 7 S- 9 0 1 2 3 4 5 D ! S 9 0 J 2 3 4 5 6 7 8 _2_! _ I 1 An1L-.i:o _L\.c[d positlon 
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SARS and H3N2-Fu.iiau influenza virns replikins traced hack hl a 1918 
pandemic rcplikiu 

(0152] The origin of tho SARS virus is as yet unknown. We report evidence 

that certnin SARS virus peptides can be traced back through homologoLis peptides 

in several strains of influenza virus isolates from 2002 to a sequence in the strain of 

the 1918 influenza pandemic responsible for the deaths of over 20 million jJ(Jopk. 

[0153] By qnmltitative analysis of primary protein sequences of infhionza 

virus and other microorganisms recorded through the last century we have D.rnnd n 

new class of peptide strucl11res rich in lysimJs and histidine, related to the 

phenomenon of rapid replication itself and to epidemics, rath<ir than to the type of 

organism (og. Table l) and n:umxl them Replikins. We lwve found a new class of 

1.5 peptide structures with the following obligatory algorithm: at h:'ast two lysines 6 to 

J 0 residues apart, lysine concentration 6'X> or greater, 01K histidine, in 7 to 50 

amino acids. Because lh~1s0 peptides relak to the phenomenon of rapid rcplicntion 

itself and to epidemics, \VG named them Replikins. We have found a quanti!i1tivc 

correlation ol' slrain"spccific replikin concentration (rcplikin count =" number of 

20 rcplikins per 100 amino acids) in the hcmagglutinin pro kin with influenza 

epidemics and pandemics (Figure 7). No previous correlation of influenz.a 

epidernics with strain-~peci.lk virnl protein chemistry hnvc been reported. 

Conservation, condensation and concentration of rcplikin slrncturc also has been 

found in influenza ( eg. in Tabk 7n), HIV and rn.alnria. The detection of replikins in 

25 SARS coronavirns, in addition to tracing its poss.iblc evolution, has permitted the 

synthesis of small SARS antigens for vaccines. 

[0154] We hnve found a quantitative c01Tc]ation of strain .. specific replikin 

concentration (count) in the influenza hernagglutinin proteins with influenza 

30 epidemics and with each of the three pandemics oftlw l<lst century, in 1918, 1957, 

and 1968. A similar courst: was observed for each of these three pandemics: after a 

strain-specific high replildn count, an immcclbtc decline Jhllowed, th on a 'rebound' 

increase with an accompanying epidemic occurred. Also, a J to 3 yern· warning 

incrnase in count preceded most epidemics. 

35 
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10155] We found that tho replikin in the homagglutinin of an influenza virus 

isolal.\Xl from a goose in 1917 (which we named the Goom Replikin) itppeared in 

the next year in the Ill NJ strain of influenza responsible for the 1918 pandemic, 

with only two substitutions as follows: kkg(t/s)sypklsksy(t/v)nnkgkevlvlwgvhh. 

5 Table 7a shows thal the influenz,a 1917 Goose Replikin (GR) then was essentially 

consetvcd for 85 years, despite multipk minor substitutions and app;1rcnt 

!wnslocations to other influenza strains. We have found that the 1917 influenza GR 

demonstrated apparent mobility between several influenza strains, (lppearing in 

HlNl (the pimdemic of 1918), in H2N2 (pandemic of 1957··58), in H3N2 

10 (pandunic of 1968, cpidornic in China and Russia 2000, Fuji:m strain epidemic 

2003) and in H.5Nl (epidemic in China 1997). ln 1997 its structure was restored in 

H.lN2 exactly lo its 1918 structure kkgssypkbksyvnnkgkevlvlwgvhb. 

[015()] Th(; SARS coronavin1s first appeared in the 2002··2003 influenw 

15 S(;ason. The dual origin in 2002 of SARS rcplikins, from inflmonzn GR. and 

coronavirus roplikins (or from some unknown shared precursor) is suggested by th(! 

following events, all of which occurred in 2002: l) a condt~nsnlion .for tho first time 

in 85 yearn is seron in the GR-H!N2 :Replikin S(;)(j\lencc from 29 to 28 amino acids 

(Tnbk 7a)(A similnr condensation was found in l-l3N2 Fujian from 29 to 27 mnino 

20 acids in the current cpiclcmic (Table 7a)); 2) the replikin count of GR·-HlN2 

showed a marhxl dcdinc consistent with GR moving out of HlN2; 3) the rcplikin 

count of coronavirus nnclcocapsid proteins showed a 1narh:d increase; and 4) 

SARS coronavirns appeared in 2002 .. 2003 with rcplikins containing tbe Jollowing 

motifS: 'kkg' and 'k-k', previously seen in GR 1918 and GHA11N2 2001; 'k-Jd{', 

25 'kk' and 'kl' scon in influenza GPAI1N2 2001; 'kk' seen in the nvian bronchitis 

coronavirus replikin; and 'kk-kk-k', 'k-k', 'kk', 'ld' ;mcl 'kt:' seen in the replikin 

of porcine qiidrnnic diarrhea \'oronavirus (Talllc 7a) (SARS is believed to have 

rnade its first appearance in lmrnans as the epidemic pm,mT10nia which enipted in a 

crowded apartrn.cnt house where there was a severe back-up of focal sewage, which 

30 was then airborne by ventilating fans). 
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Table 7a. 

Goose. Replikln (GR) Sc<1ncnces in <liffcrcnt influcnw strains from 1917 to 2003; 

SARS and H3NFF11,ih111 ;ippcarance 2002-2003. 

Rcplikins related. to tl1c Goose Rcplikin' 
Continuous (1111.ino nvid $cq~1cnccs 
Sluircd rnotif and/or position- .~l~f~fi~i~ 
Amin<J acid substitutions·" dear background 
'C~ondensed? indicates cond~ntiation of acids) 
s~qucncc length in JJ1N2 and H3N2-Fujian 

.l~cplikin Vitus or other oi-gauis1n 
Lengt:h cout:iiulng replikin 
(N\1mbcr (Complete. replikins 
of nrnino except for Fujian strnin) 

29 

7.53 27 
24 
27 

7 54 27 
27 

'755 20 

756 14 

64 

20 
14 
ll 
9 
9 
7 

11 

ll 
10 
10 
10 

10 

10 
9 

19J7 HIN. lutluenza Goose \{eplildn (GR) 
1918 GR in HlNllJum:rn InfJu.cn"' 
1958 GR H2N2 lntlucnz" 
1964, J 965, l 968 GR in H2.N2 lnflt1euza 
1976,'77,' 80,'8 ! ,'85 GR in HIN I I11fluctm1 
1996-2001 GR in H5Nl Influenza 
1996 GR in H!Nl lnfiuenza 
1997,1')98 GRi11 HlNl lnJ:luon%a 
1999 GR in 1-1 IN2 Influenza 
2000 GR in H!N2 Jnflucn<.a 
2001 GR in HIN2 Influenza 
200 l GR in HI NZ lnlluc11za 
2002 GR in HlN2 lnflucnin (condensed) 
2002-3 Human SAW\ nuclcocapsid protein 
1 %8-2001 GR in H3N2 Influenza (<'Olllplct.<>) 
19% II3N2 l<'ujian l11tluc1m1 (iucomplNc) 
2003 HJN2 J';'ujla11(condcusctl,incomplcitl) 
Po.rvjnc c;~pidcni.tc diarrhcu coronavirus 
Avi~1n bronchitis coronavi.rus 
2000 sl11'imp whit01 spot 'yndrmne virus 
Avian bronchi.tis coronnvirus 
2002-3 TJ1,JJTlan SA.RS spike prn!dn 

2002·3 Huirnm SARS nuclmicapsi<l 1H'l>kin 
2007.<l fhtman SARS spike prol<'in 
2002-3 Human SARS nuckoN1psid protein 
2002-3 Human SARS spih protein 
2002<l Ht1111an SARS envelope protein 
2002-3 Hurnnn SARS i;pikc protein 
2002-3 J-Iurnun SAH,S nuclcocapsid protein 
Nipah virus, v-protein 
}lendra virus, v~protcin 
Sindbis virus 
EEL leukemia 
BRCA-1 breast cancer 
Oviirian cancer 
Glionia Replikin 
S111allpox virus 
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9 HIV TAT protein 
8 S1nallpox virus 
8 B.anthracis, HATPasc 
8 Ebol:l vims polymenisc 

[0157] Tho recent increasingly high rcplikin count peaks of the 1917 Goose 

Rcplikin (Figure 7), now in HlN2 (Table 7a), approaching the l 917 replikin count, 

could be :1 w11.rning of a coming pandemic which rrrny already have begun since tho 

l O SARS virus and the H3N2-Ft\jian virus are the current carriers of the short rcplikin 

derivatives of the Goose Replikin seen in Table 7 and 7a lo be nssociatecl with high 

morl.alily. 

[0158] Since the Goose Replikin has at least ;in 85 year history involving nwst 

LI or all of the A-strains of inJlucn1.a arnJ SARS, it and its components arc conserved 

vaccine candidates for pan··strain protection. Condcns,;d short SARS rcplikins, 7 to 

2 l amino acids long, enriched in % lysine and histidine compared to the Goose 

Rcplikin, occurred in assodation with the higher n1ortality rate of SARS (l 0-55'%) 

when compared to that (2.5%) of the Goose Replikin, 29 :unino (tcids long. Short 

20 rep.likins here mixed with long rcplikins in SARS Jrn1y be responsible for high 

mortiilily. This is also Hit: cas0 fbr replikins of other organisms such as the ebola and 

smallpox viruses and anthrax bact0ria (Tahk 7a). These short SARS replikins 

showed surprising homology with short rcplikins of other organisms such as 

sma!Jpox, anthn1x, and ehola which are associated with even higher untreated 

25 mortality rates (Table 7a). 

10159] Short ~ynthotic vaccines, besides being much more rapidly produced 

(days rather than months), and far less expensive, should <lvoid the side effects 

nHemlimt on the contaminnlion and the irnmunological interference engendered by 

30 multiple cpitopcs of thousands of undesired proteins in C\lrrcnt whole virus vaccimJs 

in general. In any case for influenza, current whole vims vaccines arc ineffective in 

more th~1n half of the elderly. But would short replikins be suffici0ntly 

ii11munogcnic'I The short glioma rcplikin 'kagvaflhkk' proved to be a s1wcessful 

basis for a synthetic anti"glioblastoma mnltiforme and anli-bronchogenic carcinoma 

35 vaccine. It produced anti .. malignin antibody, which is cytotoxic to cancer cells at 
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pi.cogrmns/c.cll and rcfotes qu11ntitativcly to jfa, survival of cancer patients. In orck:r 

to prop arc for a recurrent SARS <1tt1ck, which i1ppcrirs likely because of the surge we 

found in tbe coronavirus nuckocapsid rcplikin count in 2002, We $ynthcsizcd four 

SARS short replikins, found in nucleocapsicl, spike, and envdopc proteins. We 

5 found that these synthetic short SARS replikins when injected into rabbits nlso 

produced abundant specific antibody. For example, the 2 J amino acid SARS 

m1cleocapsicl replikin ;1nlibody binds at diluti.ons greater than I in 204,800. Because 

of previous unsnceessful attempts by others to achieve with various smitll peptides a 

strong immune response without 1fa, unwunted side effects obtained with a whole 

HI protein or the thous;rnds of prot~ins or nucleic acids as in sma!Jpox. vaccine, the 

ability of small synthetic rcplikin antigens to achieve strong innnune responses is 

significant for the efficacy of these SARS vaccines. 

[0160] We examined the relationship of Replikin stn1cture in influenza and 

15 SARS viruses to increased mortality, with results as shown in Table 7 The relation 

of high mortality to short or conclcnsccl Replikin sequences is seen in the high 

rnortality organisms shown in Section B of Table 7, in vin1ses other than influenz11 

and SARS, and in bacteria, nrnlaria and cancer. In support of tho unifying concept 

of H.eplikin strnctur<;J 1n1d of the relation of .Replikins to rapid replication rather than 

20 nny cell type or infectious organism, in addition to the prc1-<1.lencc of the bide 

1'.eplikin structure in a broad nrnge of viral, bacterhJ, malarial and cancer organisms 

in which replication is cruci;1J to propagation and viruknce, the .following 

homologous sequences have b<0en observed: note the "k"s in positions I and 2, note 

the alignment of "k"s as tbey would present to DNA, ENA or other r(;'ceptor or 

?.5 ligm·1d J(:ir incorporation or to stinrnlato rapid replication, nok the frequency of 

"double k"s and "multiple k"s , note the frequency of "g" in position 3 and the 

occurrence of the triplets "kkg'', "!wk'', "hdk" and "hkk" in the most condensed 

shortened Replikins assodntecl with the highest mortality organisms, cancer cells 

and genes as diverse as the smallpox vims, the anthrax vims, Rous sarcoma virus 

30 and glioblastomc multiformc (glioma), e-src in colon and breast cnnccr, and c-yes in 

melanoma and colon cancer. Note also the almost identical Replikin strncture for 

two recently emerging high mortality viruses in Australia and Southeast Asia, Nipah 

and l'fondnih viruses. These two viruses are reported to have simibr or identical 

66 



antibodies formed against them but no structural basis hl1S been known for this up 

till now, with our finding of their two almost identical Replikins, for this similar 

antibody. Tabk 7 nlso shows the relationship of five SA.RS Replikins of 2003 

which wo h::1ve found both to the influenza Goose Rcplikin of 1917 and to two 

5 coronaviruses, the avian bronchitis coronavirus and the porcine epidemic diarrhea 

virus. The flrnt 2003 human SAllS l~cplikin in Tabk 7 showo certain scqw:ncro 

homologies to tlw influenza virus goose~ 1917 and Jrnnwn 19.1 S P.cplikins through an 

intermediary stn1cture of influenza H 1 N2 in 2002 (e.g., see Replikin "k" in positions 

l, 18 and 19). Tho 1917 Goose Rcplikin sequence is seen in T:1blc 7 to have been 

10 largely conserved despite many substitutions in amino ncids which are not crucird to 

the ckfinition of Replikins through 1999 (substitutions are show in italics). The 

original 29 amino acid 1917 Rcplikin sequence was then fo11nd to have been aJmosl 

exactly restored to its structure of J 917-1918 in tho 200 l H. !N2 Replikin. However, 

tho 2002 Hl N2 influenza Rcplikin has been shortened from 29 lo 28 amino acids 

15 and the "shift to the ldl" of amino adds kevl(i/v)wg (v/i)hh is clearly cNidcnt. In 

2003, one Replikin was forlhcr shortc1wd (or compacted) to the 21 amino acid 

Replildn of the first listed 2003 hunian SARS virus. The 'X, k of the 2003 SA.RS 

Rcplikin is now 38. I % (8/21) in comparison to 20.7 % of the Goose Rcplikin and 

the 1918 lTuman Pandemic Replikin. Con1pared lo the influenza 29 amino neid 

20 Replikin, three SARS l(eplikins were fol!nd lo be fi.nthcr shortened (or cornpactcd) 

to 19, 11 and 9 amino acid long sequences, respectively. In the SARS 9 amino add 

sequences shown, the 'Vc. k is 44.4% ( 4/'l). With the shortening of the SARS 

Rcplikin, the SA.RS rnortaJity rate in htunans rose to IO'X, in the young and 55.5 % 

in the elderly compared to the 2.5 o/., mortality in the I<) 18 influe1na pandemic. 

25 

f0.161] The <Hnmo acid sequences are shown in Table 7 to einphasizc the 

degree of homology and conservation for 85 yearn (1917-2002) of the influenw 

Replikin, for which evi(kmce has first been observed in the 1917 Goos\J Replikin. 

No such c.onservation has over been observed before. Table 7 also il!Lts!rates that 

30 the Replilcins in the: 2003 hum.an SARS virus, in addition to having homologies to 

the infhwm~a Rcplikins which first appeared as the 1917 Goose Rcplikin and the 

1918 Honmn Pmidemic infiuonza Replikin, show certnin sequence homologies to 

both the coron:.ivirns avian bronchitis virus Replikin (e.g. "k" in positions 1 and 2, 
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end in "h") nncl to the cornrn1virns acute diarrhea virus Replildn (e.g. "k" in positions 

1 and 11, "h" at the end of the Rcplikin). This evidence of relation lo both influen:w 

and corona virus Replikins is of interest because SARS nrose in Hong Kong as did 

several recent influenza epidemics and <Xlrlier pmnlornics, and the SARS virus has 

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

nuckocapsid, spike, and envelope proteins. Certain cpidemiologicnl evidence also 

is relevant in that SARS made its first appearance in Jmni.rms as the epidemic 

pneumonia, which erupted, in a crowded Hong Kong apartment house where there 

was a scv(:rc back-up of fecal sewage, which was airborne by vcnti\;1.ting fans. 

JO 

[0162] Composition of.Rcplikins in Strains oflnfluonza Virus B: Of a total 

of26 Replikins identified in this strain (Table 3), the following ten Rcplildns arc 

present in every influonzn B isolate cxarnined from 1940··2001. Overlapping 

Replikin sequences arc listed separately. Lysines and histidines are in bold type to 

15 den1onstn1tc homology consistent: with the "3 .. poinl recognition." 

20 

Jrnhfonlk (SEQ JD NO. 104) 

kshfanlkgtk (SEQ ID NO. 105) 

kshfonlkglktrgklcpk (SEQ JD NO. 106) 

hekygglnk (SEQ JD NO. 107) 

hckygglnksk (SEQ ID NO. I 08) 

hekygglnkskpyytgchak (SEQ ID NO. 10) 

lwlrnigncpiwvk (SEQ 11) NO. I 10) 

hakaigncpiwvvkklplklangtk (SEQ ID NO. 111) 

hakaigncpiwvktplklangtkyrppak (SEQ]_[) NO. I 12) 

25 hakaig11cpiwvktplklangtkyrpp~1kllk (SEQ ID NO. l 13) 

· [0163] Table~ 3 and 4 indicate tluit there npp0<1rs to be 111Ltch greater stability 

of tho Replikin structures in influc1w.a B hemagglutinins cornpared with HlNl 

Rcplildns. Influenza B has not beon responsible for any pamliomic, and it appears 

30 not to have an ~lllirnul or avian reservoirs. (Stuart-Harris et al., Edwnrd Arnold Ltd., 

London (1985)). 
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[Ol 64] Influenza I-I.IN! Replikins: Only one Rcplikin "hp(v/i)tigccpkyv-

(r/k)(s/t)(tla)k" is present in every HlNl isolate for which sequences ;u·c available 

from J 918, when the strain first i1ppeared and ca.used the pandemic of that year, 

through '.WOO. (Table 4). ("(vii)" indicates that the fll11ino acid v or i is present in the 

5 same position in differont years.) Although BINI contains only one persistent 

Rcplikin, HlNl appears to be more prolific than influenza B. There arc 95 different 

.RopJikin structures in 82 years on HI NI versus only 31 different Replikins in 62 

years of influenza B isolates (Table 4). An inc;rense in the number of new Replikin 

structures occurs in years of epidemics (Tables 3, 4, 5 and 6) and eorrelatos with 

10 in(T<;J,lscd total Replikin concentration (Figures 7 and 8). 

[OHiS] Influenza H.2N2 .R.cplikins: Intl.ucnza H2N2 wao r"spordblo for the 

huniar.1 pandemic of J 957. Three of the 20 Feplikins identified in that strain for 

I 957 were conserved in each of the H2N2 isolates available fi:ir examinati(rn on 

15 PubMcd until 1995 (Table 5). 

20 

25 

[Ol 66] 

J-w(k/q/m)(d/n)iJekthngk (SEQ ID NO. 232) 

ha(k/q/m)(d/n).ilekthngklc(k/r) (SEQ TD NO. 233) 

kgsnyp(v/i)ak(g/r)synntsgcqmliiwq(v/i)h (SEQ JD No. 238) 

However, in contrast to HlNl, only U additional .Rcplikins have been 

Ji:rnnd in II2N2 beginning in 1961. This paucity of appearance of new Replikins 

corrdates with tho decline in the concentration of the l:l2N2 Rcplildns and the 

appearance of H2N2 in isolates ovor tho yearn. (Figure 8). 

[OJ 67] Influorv.a l-l3N2 Replikins: lnDuenc-;a H3N2 was responsible for the 

human pandemic of 1968. Five Rcplikins which appeared in 1968 disapponred after 

1977, but reappeared in the 1990s (Tabk 6). The only IZcplikin stn1cture which 

persisted for 22 years was lKd(g/q)f(q/r)nekwdlJ:{v/i)cr(s/t)k, which appeared first in 

1977 rmd por$istecl through I 998, The emergN.1co of twelve now II3N2 Replikins in 

30 the mid 1990s (Table 6) correlates with the increase in Rep!ikin concentration i1l the 

same time (Figure 8), and with the prevalence of the .H3N2 strain in recont isolates 

together with the concurrent disappemw1c0 of <ill RepJikins from some of these 

isolates (Figure 8), this suggests the emergence of the new subslrain H3N2(R), The 
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cmrent epidemic in Novombcr - December 2003 of a new strain of H3N2 (Fqjian) 

confirms this prediction made first in the Provisional Application US 60/303,396, 

filed July 9, 2001. 

[0168] Figures 1 and 2 show tbat influenza epidemics and pandemics correlate 

with tho in\:re1Jsed concentration ofReplikins in influcnz.a virus, which is due to the 

reii.ppe;mmcc of' at least one Rcplikin from one to 59 yenrs after its dis;1ppcarance. 

Also, in the A strain only, ther" is nn ernergencc of new strain-specific Rcplikin 

compositions ('fables 4-6, soc also increase in number of new Rcplikins, pre" 

JO epidemic for HSN I in Figure 11). lncrcas0 in Replikin concentration by repetition 

of individmll Replikins within a single protein appears iwt to occm in influenza 

viruG, but is seen in other organisms. 

[0169] lt has been believed that changes in the activity of different influenza 

15 strains arc relat0d to sequence changes in influ0iv.a lwrnagglutinins, which in turn 

i1re the products ofsubstitui.ions cffi:,cted by one of two poorly understood processes: 

i) antigenic drin, thought l.o be clue to the accumulation of a s<>ries of point mutalit)ns 

in the hemagglutinin molecule, or ii) antigenic shill, in which the changes ill'C so 

great that genetic rcassortrncnt is postulated to occur between the vin1se.s of lrnman 

20 and non"lrnnrnn hosts. First, the present datiI sugg1;,sts that th(' change in activity of 

difforent influenza strains, rather than being related to non-specific sequence 

dwnges, arc based upon, or relate to the increased concentration of stn1in-specific 

Rcplikins <iml strain-specific in(Te:iscs in the replication associated with cpickrnics. 

In addition, the data were examined for a possible insight into which sequence 

25 changes are clue to "drift:" or "shiJl", and which are clue to conscrv~.ttion, storage in 

reservoirs, nm! re~tppeanincc. The cla(a show that the cpidmnic-related increase in 

Replikin concentn1t.io11 is not clue to the duplkation of existing Replikins per 

hemagglutinin, but .is clue to the reappearance of at Ienst one Replikin composition 

f)·om l to up to 59 ye.ars a:f\er its disappearnnce, plus in the A strains only, the 

:rn emergence of new strain-specific Replikin compositions (Tables 3 .. 6). Thus the 

incre~1se in Replikin concentration in the influenza B epidemics of 1951 nnd l 977 

are not assodated with the emergence of new Replikin compositions iD the year of 

the epidemic but only with the reappearance of Rcplikin compositions which had 
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appeared in previous yearn then disappeared (Table 3). hi. contn1st, for the A strains, 

in addition to thtl reappearance of previously disappeared virus Replikins, new 

c01npositions appear (e.g. in HIN! in the yenr of tbe epiden1ic of 1996, in addition to 

the reappearance of 6 earlier Replikins, l 0 new compositions emerged). Since the A 

5 strains only, not influenza B, have access to non-·lrnman animal and avian reservoirs, 

totally new con1positions probably derive !him non··lrnman host reservoirs rather 

than from mutations of existing human Rcplikins which appear to bear no 

resernblance to the new compositions other thnn the basic requirements of "3-point 

recognition" (Tables 2"5). The more prolific nature of H!Nl compnred with B, and 

IO the fact that pandemics have been produced by the thre(' A slniins only, but not by 

the 13 strain, both rn.ay <llso be H fonclion of the ability of tlK human A stn1ins to 

receive new Rcplikin co1npositi.ons from non-human viral reservoirs. 

[0:170] Sorne Replikins have appearod in only one year, disappeared, and not 

LI r0;1ppenrcd to date (Tables 3-6). Other Replikins clisappe:1r .from one to up to 81 

yearn, when the identical Replikin sequence reappears. Key Rcplikin 'k:' and 'h' 

amino acids, and the spaces between them, are conserved during the vmstant 

presence of particular Replikins over rnany years, as shown in Tables 2 and 3··6 tlir 

the following strain··specific Rcplikins: teen of influenza B, the single Rcplikin of 

20 111N l, and the single Rcplikin of HJN2 <ls well as for the reappearance of identical 

Replikins after an absence. Despite the rnarkc;d replacement or substitution activity 

of other amino acids both inside the Replikin structure and outside it in the rest of 

the bcnrngglulinin sequences, inHucnza Roplikin histidine (h) appears never to bo, 

and lysine (k) i8 rarely replaced. Examples of this conservation are socn in the 

25 HlNJ Replikin "hp(v/i)tigccpkyv(r/k)(s/t)(t/a)k,11 (SEQ JD NO. 135) constm1t 

between 1918 and 2000, in the H3N2 Roplikin "hocl(g/q)f{q,r)nekwdlf(v/i)er(s/t)k" 

(SEQ ID NO. 277) constant between 1975 and 1998 and in the H3N2 Rcplikin 

"hqn( s/e)( e/q)g(t/s )g( q/y)aacl(l/q)kstq( a/n )a(i/l)d( q/ g)l(n/t)(g/n)k,(l/v )n( r/s) vi( c/c)k" 

(SEQ ID NO. 276) whiGh first appeared in 1975, disapponred for 25 years, and then 

30 reappeared in 2000. While many amino acids were substituted, the basic Replikin 

structure of 2 Lysincs, 6 to l 0 residues npart, one histidine, a minimum of 6% lysine 

in not more than approximately 50 iunino acids, was conserved. 
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!Ol 71) Totally random substitution would not pnmit the persistence of those 

J-llNl nnd H3N2 Roplikins, nor from 1902 to 2001 in influonw B tho persistence of 

10 Rcplikin structures, nor the reitppcanince in 1993 of a 19 l 9 l 8mcr Rcplikin aft\~r 

an absence of 74 years. Rather than a random type of substitution, the constancy 

s suggests an orderly controlled process, or in the least, protection of the key Rep Ji kin 

re,siducs so that they arc fixed or bound in so.me way: lysincs, perhaps boirnd to 

r.1uclek acids, and histidines, perh11ps bound to respiratory redox enzymes. The 

mechanisms, which control this conservation, nre at present unknown. 

10 CONSERVATION OJ.i' REl'LIKl.N STRUCTURES 

(0172] Whether Rcplikin structures arc conserved or arc subject to exteidve 

.natural mutation nlso was cx<imined by scanning the protein sequences of various 

isolates of foot and mouth disease virns (FMDV), wJ10re mutations in proteins of 

these viruses have been well docmncntcd worldwide for decades. Protein sequences 

15 of FMDV isolates were visually exai.nined for the prcsunce of both the entire 

Replikin and each of the component H.eplikin amino acid residues observed in a 

particular Rcplikin. 

(0173] Rather than being subject to extensive substitution over timo as occms 

20 in neighbor.ing amino acids, tho amino acids which e<.Hnprisc the Rcplikin strncturc 

ar<;J S\lbstil.utcd little or not at all, that is the Rcplikin structme is conscrvt'd. 

10174] For example, in the protein VP! of FMDV type 0, the Rcplikin (SEQ 

JD NO.: 3) "hkqkivapvk" was found to be conserved in 78'X, of the 236 isolates 

25 reported in PubMed, ancl each n1nino acid was found to be conservocl in individual 

isolates as follows: his, 95.6%; lys, 91.8°/r.; gin 92.3'Y.>; lys, 84.1%; ik:, 90.7'Yo; val, 

9l.8%; ala, 97.3%; pro, 96.2%,; ala, 75.4'Xi; and lys, 88.4%. The high nitc of 

conservation suggests slrucluntl and functional stability of I.he Replikin structure and 

provides constant targets for treatment. 

30 

[0175] Similarly, sequence conservation was fbuncl in different isolates ofHJV 

for its Replikins, such as (SEQ ID NO.: 5) "kcfncgkcgh" or (SEQ ID NO.: 6) 

"kvylawvpahk" in l-JlV Type l and (SEQ lD NO.: 7) "k<.:wncgkegh" in HIV Typ(;) 2 
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(T<tbh' 2). Furl.her examples of sequence conservation were l\1und in the HIV tat 

proteins, such (IS (SEQ TD NO.: 613) "hclvckqkkglgisygrkk," wherein the key lysine 

and histidine amino acids arc conserved. (Soo Table 8). 

5 [0176] Similarly, sequence conservation was observed in plants, for example 

in wlwat, such as in wheat ubiguitin activating enzyme E (SEQ lD NOs. 614"616). 

The Replikius in wheat ewn provided a reliable target for stimulation of plant 

growth as described within. Other eni.mples of cons<0rvation arc seen in the constant 

presence of malignin in successive generations, over ten years of li$stw culture of 

JO glioma cells, and by the constancy of affinity of the glioma H.eplikin for 

antimalignin antibody isolated by immunoadsorption from 8,090 human sera from 

!he U.S., U.K .. , Europe and A8ia (e.g., Figure 5 and U.S. Patent 6,242,578 Bl). 

(0177] Similarly, conservation was observed in trans .. activator (Tai) proteins 

15 in isolates of HIV. Tat (tnms .. ;.1<:tivator) prot(iim arc early RNA binding proteins 

regulating lontiviral transcription. These prokins are necessary components in the 

li.fo cyck of all known lcntivirnscs, such as the human inrnrnnodeficicncy vinises 

(HIV). Tat i8 a trnns(Tiptiomil regulator protein that acts by binding to th"' trans· 

activating response sequence ('.l'A"R) RNA ekment and aetiv<1los transcription 

:rn Initial.ion and/or elongation from the LTR prmno[<;)r. HIV cannot replicate without 

tat, but the chernical basis of this has b10cn unknown. In the HIV tat protein 

sequence from 89 lo l 02 residues, we have found a Replikin thit! is associated with 

n1pid replication in otl.wr organisms. The arnino acid sequence of this Replikin is 

"hclvckqkkglgisygrkk." ln foct, wti found that this Replikin is present in every HIV 

25 tat protein. Some tat amino acids are sub8!ilutod fa·equently, as shown in Table 9, by 

alternate amino acids (in small size fonts lined up below the most frequent nrnino 

acid (Tablo 8), the percentage of conservation for the prcdo1nimmt Replikin 

11hclvcfi.1kkglgisygtkk"). These substitutions have appeared for most of the 

individual amino acids. However, the. key lysine and histidine amino acids within 

30 the F.qllikin s<0quenco, which define the Replikin structure, are conserved 100% in 

the sequence; while substitutions are common elsewhere in other amino acids, both 

within and outside the Replikin, none occurs on these kc~y histjdinc an.lino acids. 
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[Ol 78] As shown in Table 8 it is not the case that lysincs arc not substituted in 

the t~it protein nmino :.1cid sequence. From. tho lei\ side of the table, the very first 

lysine .in the immediate neighboring S(~quence, but outside the Replikin sequence, 

and tho second lysine (k) in th~. sequeJK·<::'· inside the. Re.plikin, but "extra" in that it is 

5 not essential for the Rcplikin formation, arc both substituted frequently. However, 

the 3rd, 4th and 5th lysincs, and the one histidine, in parcnth<":scs, which together set 

up the RepJikin structure, are never substituted. Thus, these key amino 1icid 

sequences are 100% conserved. As observed in the case of the influenza virus 

Roplikins, random substitution would not perm.it this selective substitution ancl 

10 seket.ivo non-substit(1lion to occur duo t:o chance. 
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10 

15 

20 

?' -·' 

•v,, Replikin CONSERVATION of each constituent amino acid in thci first 117 

different isol:itcs of l-UV tat protein as reported in Publ\fod; 

JHIOO) .17 86 (l (,IO) (I 00) 66 76 (I 00) !19 5'14<) (I 00) 94 (I 00) 97 98 85 97 99 (I 00)(100)( I 00)% 

Neighboring 
Amino acids tat H.cplikin 
k (c) s y [(b) (c) I v (c) f q k (k) g (!) g i s y g (r) (k) (k)] 

below arc thl' iuuino acid substitutions observed for N1d1 amino :1cid i1bove: 

h c f q l h t lt a I y It q 
r wp l l i h q v 
y s s I Ill r s 

s Ill s 
s r ll 

v 
a 
f 
p 
CJ 

[Ol79] The conservation of the .Replikin strnctur0 suggests that the Replikin 

structure has a speci.fic survival function for t:be HIV virus which must be preserved 

and conserv(,d, and cannot be sacrificed lo the virus 'defense' manouver of amino 

acid 8Ubstitution created to avoid antibody and other 'attack.' These 'defense' 

frmctions, althongh ;tlso essential, cannot 'c<.impete' with the virus survival flmction 

30 ofHJV replication. 

35 

[0180] Furlhur conservation was observed in different isolates of I-IJV for its 

Rcplikins such as "kcfncgkegh" (SEQ TD NO. 5) or "kvylawvpahk" (SEQ ID NO. 6) 

in HIV Type I and "kcwncglrngh" (SEQ ID NO. 7) in F-IlV Type 2. 

[0181] Tho high rate of conservation observed in FMVD and HIV Rqilikins 

suggests th~tt conscrvlttion also observed in the Replikins of influenza Rcplikins is a 

general property of viral Rcplikins. This conservation makes them a constant and 

reliable targeted for either destruction, for example by using specific Replikins such 
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as for influcm.a, FMVD or IUV w1c,cines as illustrated for the glioma Rqilikin, or 

stirnulation. 

[0182] Similarly, as provided in examples found in viruses including influenza 

5 viruses, FMDV, and HIV, where high rates of cons0rvation in Replikins suggest that 

rnnoervation is a general property of viral Replikins nnd thus rnaking Rcplikins a 

const<ntt and reliable target .for destnidion or stirnulatim1, conservation of Replikin 

structures occurs in plants. For example, in wheat plants, Rcplikins are conserved 

and provide a reli:tble tm·get for slimulalion. Examples of conserved Rcplikins in 

10 wheal. plants uhiquitin activating enzyme E include: 

15 

E3 hkdrltkkvvdian;vakvdvpeyrrh (SEQ ID NO. 614) 

E2 hkor!drkvvdvarevakvevpsyrrh (SEQ JD NO. 615) 

E 1 hkcrldrkvvdvarcvnkmcvpsyrrh (SEQ ID NO. 6 I 6) 

* ** * 
[0183] Sirnibrly to conscrv::tiion found in the HJV tnt protein, the Replikin in 

tho wheat ubiqui.tin activating en:<yrne E is coMcrved. As with the llIV I.at prol.ein, 

substitutions of amino adds (designated with an'*') adjacent to the Replikin variant 

forms in whe<tl ub.iquitin activating enzynw E nre conunon. 'J'he key k and h amino 

acids that J'i:Jnn the': n.eplikin strnclurc, however, do not vary whcrcns the 

20 'um:sscntial' k that is only 5 amino acids (from the' first k on the left) is ~ubstitutccL 
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ANTI~REPLlKIN ANTIBODIES 

10184] An anti-Roplikin <mtibody is an antibody against a Rcplikin. Dat1 on 

anti-Replikin antibodies iilso support Rcplikin class unity. An anti-Replikin 

antibody respon~e has been quantified by immunoadsorption of scrum antimalignin 

5 Hntibody to immobilized malignin (see Methods in TJ.S. Patent No. 5,866,690). The 

abundant production of antimalignin antibody by administration to rabbits of tlw 

synthetic versioll. of the 16-mer peptide whose sequence was derived from malignin, 

absent c<u-bohydrate or other groups, has established rigorously that this peptide. 

alone is an epitopc, that is, provides " sufficient basis i(Jr this irnmunc response 

10 (Figure 3), The 16-rner peplid0 produced both IgM nnd lgG forms of tho antibody. 

Antirnalignin antibody was found to he incre;.wecl in concentration in sm·un1 in 37% 

of79 cases in the U.S. and Asia of hepatitis Band C, (lf1rly, in the first five Y<'<lrs of 

infection, .long before the usual obsc~rvanct1 of liver cnnccr, wliich develops about 

Jilleen to twcnty--fivc years after infection. Relevant to both infectious hepatitis and 

15 rnv infections, trans:fonned cells rn.ay be one form of s;lfo haven for the virus: 

prolonging cell life and nvoiding virus eviction, so that the virus renrnins 

inaccessible to anti-viral treatment. 

[0185] BecJusc adrninistrati.on of RqJ!ikins stirnulatcs the immune ~ystcn1 

20 toproduce antibodies having a cytotoxic dfoct, peptide vaccines based on the 

particnlar influenza vims Replikin or group of Replikins observed to be ni.ost 

concentn11<xl over ;1 given time period provide protection against the particular strain 

or inJ.1um1za most likely to cause nn ontbronk in a given inJluenza season., e.g., an 

enwrging strain or re-emerging strain For ex.ample, anidysis of !.he influenza vims 

25 henutgglulinin amino acid sequence on a yearly or bi-yearly basis, provides data 

which are uscfol in formulating a specifically targeted influenza vaccine for tlrnt 

year. lt is understood thal such mwly~is may be conducted on a rcgion-by-r"gion 

basis or at any desired tirn.o peritJd, so that strains emerging in different areas 

throughout the world can be detected .ind specifically tt1rgctcd vaccines for each 

30 region can be formulated. 
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INFLUENZA 

[0186] Cmrently, vacci.ne forn1L1lations are changed twice yearly at 

intornatiorwl WJ-TO and CDC meetings. Vaccine formulations are based on 

5 serologic,11 evidrn1ce of the most current preponckranco of influenza virus strain in a 

given region of the world. However, prior to the present invention there has btien no 

corrdation of :inl11wnzn virus strain specific amino acid sequence changes with 

occurrence of in l.luen::.a epidemics or panclcn1ics. 

lO [0.187] The observations of specific .Rcplikins and their corwentrntion m 

influom.a virus prnteins provides the first specific quantitative early cl1omical 

correlates of infh10n;n1 pandemics and epidernics nnd provides for production and 

timely ndministrntion of influenza vaccines tailored specifically !o treat the prevalent 

emerging or re-emerging strain of influenza virus in a pinticular region of the world. 

I
,. 
··' By analyzing the protein sequences of isolates of Bl.nrins of influcnw virus, such as 

the hem:Jgglutinin protein sequence, for the presence, concentration and/or 

conservation of Rcplikins, influenza vims pandemics <mcl epiclornics can be 

predicted. Furthermore, the severity of sud1 outbreaks of influcm.fi can he 

signifiwnUy .Jc~sened by achninistcring an influenza peptide vaccine b~rncd on the 

20 Roplikin sequences round to be most abundant or shown to be on the rise in virus 

isolatos over a given time period, such as about one to about three years. 

[0188] An influenza peptide vaccine of lh<:l invention may include n single 

Replikin peptide sequence or may incl11dc a plurality of Rcplikin sequences 

25 observed in influenza virus strains. Preferably, the peptide vacdno is based on 

Rcplikin scquencc(s) shown to be increasing in concentration over a given tirno 

period and conserved for al least that: poriod of timo. However, a vaecinc may 

include a conserved R(,pJikin poptide(s) in combination with a new Roplikin(s) 

peptide or nrny be based on new Rop!ikin peptide seqncmcos. The Repli!dn peptides 

30 can be synthesized by any method, including chemical synthesis or recombinant 
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gene technology, and may include non··Replikin sequences, although vaccines based 

on peptides containing only Rcplikin sequences arc preferred. Preferably, vaccine 

compositions of the invention al$0 contain a phannaceutically acceptable cMri0r 

and/or adjuvant. 

[0189] The influenza vaccines of the present invc1i.tion can bo administered 

alone or m combination with antiviral drugs, such as gancyclovir; interferon; 

interleukin; .1\12 inhibitors, Sttch as, amantadine, rirnantadinc; neurmninidasc 

inhihitors, such as zanamivir and oselt:arnivir; and the like, as well as with 

10 combinations 0L1ntiviral drugs. 

RI~PLIKlN DECOYS IN MALARIA 

[0190] Analysis or tho prirnary strncturo of a Plasn1oclium Ji1rcipanm1 malaria 

antigen located at the mcrozoilo surface and/or within the parasitophorous vacuole 

15 revealed that thi.s organism., like inl.1ucnza virus, also contains numerous Replikins 

(Table 9). Flowcv(ll', IJwre nro sewrnl difforcnces b(;)(wcen the observt1tion of 

Rcplikins in Plasnwdiurn falciparum and inl.1ucnza virus isolates. FN exam.pie, 

Plasrnodium falciparum contains several partial Rcplikins, referred lo herein as 

"Rcplikin decoys." Thes'' decoy slrw,;tures c:onlain r1n abundance of lysine residu.es, 

20 but hick the histidine requirnd of Replikin slrncturcs. Specifically, these decoys 

contain many lysines 6 to I 0 residues apart in overlapping .fashion, similar to the 

true malaria rocr>gnins but without histidine resid1.1es. It is bclicvccl that the decoy 

structure maximizes the chances that an anti~rnalarial antibody or other agent will 

bind to the relatively less important structure cont11ining the lysincs, i.e., the 

25 .Replikin ckcoys, rn!hor Hwn binding to histidine, which is present in .Rcplikin 

structuro, such as Rcplikins in respiratory cm.ymes, which could rnsult in destruction 

of the trypanosome. For example, an incoming antibody, with specificity Jor 

Replikin structures, might attach to the Roplikin decoy structure, leaving tho true 

Replikin structure remains untouched. 

30 
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[0191] Therefore, anli"Re.plikin treatment of malaria requires two phases (dual 

treutrnen!); i) prelin1inary treatment with prokolytic enzymes that cleave tho 

Replikin decoys, permitting "saJe passage' of the specific anti-Replikin treatment; 

i.md ii) attacking malaria Roplikins either with spcc.ific antibodies or by cellular 

5 immunity cngcnclcrod by synthetic malaria Rcplikin vaccines or by organic means 

targeting the malaria Rcplikins. 

REl'E'l'lTION AND OVERLAl'l'ING OF REl'LIKIN STRUCTURES 

[0192] Another difforcncc seen in Plasnmdium falcipnrum is a frequent 

JO repetition of individual Rep!ikin structmes within a single protein, which was not 

observed with influenza virus. Repetition may occur by (a) sharing of lysine 

residues betwe.en Replikins, and (b) by repetition of n portion of a Re:plikin sequence 

within another Roplikin sequence. 

15 [0193] A third significant diJJ:on~nce belwoen Replikin structures observed in 

influenza virus isolates :.md PJammidium hilciparum is a marked overlapping of 

Rcplikin structures throughout malarial proteins, e.g., there are nine overlapping 

Replikins in the 39 amino acid sequence of SEQ ID NO. 393 (R.cplikin 

concentration ~· 23. l /100 arnino acids); and 15 overlapping H.cplikins in the 41 

20 amino acids of SEQ ID NO. 467 (Rcplikin concentration °= 36.6/lOO amino acids). 

Both of these overlapping Rcplikin structures oc.cur in blood sUigc trophozoitcs and 

schizont.s. In contn1>;t, inflnenza virus gcplikins ar0 more sc.attcred throughout the 

protein and the maximum JZc:plikin concentration is about 7.5/J 00 amino acids 

(Figure 7); and tomato leaf curl gemini virus, which was also observed to have 

25 overlapping l"!.cplikins. 

Rcplikins of tomato leaf curl gemini virus 

[0194] 'Iomato kaf curl Gemini virus hns devastated tomato crops in China 

and in many other parts of the world. Its rep1ikins roach high counts because of 
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overlapping replikins as illustrated below in a virus isolated in faprm where the 

replikin count was 20.7 

Rcplikin Analysis 

5 101951 Description: The first occurrence of tomato yellow leaf curl virus in 

tomato (specific host Lycopcrsicon esculcnturn Mill.), in Japan 

IsolnlcKl: 1998 Source:Tonrnto yellow leaf curl virus-[ Aichi] 

Strain: Aichi 

Io Protein sequ<:<nce; mnino acid positions l to 135 

ml q2 p3 s4 s5 pC, s7 t8 s9 hlO cl I sl2 ql3 vl4 sl5 i!C, kl7 vl8 ql9 h20 k21 i22 

a23 k24 k25 k26 p27 i28 r29 r30 k31 r32 v33 1134135 d36 c37 g38 c39 s40 y41 

y42 143 1144145 1146 c47 1148 1149 h50 g51f521.53 h54 r55 g56 157 h58 h59 c60 s6J 

s62 sri3 r64 eri5 w6C, r67 f68 y69 170 g71 d72 k73 q74 s75 p76 177 f78 q79 d80 

15 u8l r82 t83 q84 p85 1~86 a87 i88 s89 1190 c91 p92 r<J3 h94 h95 f96 h97 s98 d99 

klOO ilOl ql02 pJ03 q104 hl0.5 ql06 d07 gl08 009gl10 dill sl 12ql13ml14 

fll5sl16qi171118 pll9nl201121 dl22 d123 il24 tl2.5 al26 sl27 d\28 w129 

sl301'1311132 kl33 sl34 il35 

20 Amino-terminal roplikins 

h l O .. cl l.,sl2,.r.JI 3 .. vl4.P5)16)'17 .. vl8 .. q l 9J120_k2 l_i22 ... a23 .. k24 (SEQ ID NO. 757) 

h I O .. c1lsl2_q13,vl4.sl S_il 6)' I 7_vl S_ql 9_h20_k2 l_i22 .. a23_k24_k25JSEQ TD NO. 758) 

25 h 1 O_cl l_s l2_qlJ _v14_sl5_il6_kl 7_v 18_.ql9_h:?.O_k2U22_a23_k24_k25J'26JSEQ JD NO. 759) 

bl O_c 11 .. s 12 .. q ! 3_vl4 .. sl 5)16.,ld 7 . .V l S_q 19J120_k2l_i22 .. a23 _k24J,25);:26_p27 _i28 

l'29)·30.k3 l_(SEQ JD NO. 760) 
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k 17_,vl S_q 19_h20_k21_i22_a23_k24_k25 _k2Ci_p27)28,.r29 _r30)(3 l)-32 __ v33 _n34_135 

d36_\'3 7g38_ c39 .. s40_y4 I_y42_143 _b44J45 _1146_t47 _n48 __ n49_h50_(SEQ TD NO. 761) 

Analysis of this sequence showed that amino acids l-163 of this "replicating 

5 protein" contnin five Rcplikins, namely: (SEQ ID NO.: 13) kfrinaknyfltyph, (SEQ 

D) NO.: 14) knlctpvnklfiricrefli, (SEQ ID NO.: 15) hpniqaaksstdvk, (SEQ TD NO.: 

16) ksstdvkaymdkdgdvldh, and (SEQ JD NO.: 17) Jrnsalnilrekapkdfvlqfll.ql9_l120 

k2 l )22 _ a23 _k24_k25 _k26 _p27 __ i28 _r29 .. r30 .. k31_r32_v33.}134_13 5 __ cl3 6 _ d 7 __ g3 8 __ c.3 9 

s40_y4l_y42_143 .. h44_145)t46_c47_n48_n49_h50_g51 J52_t53_h54 (SEQ JD NO. 762) 

IO 

kl 7_.vl 8_q_ I 9 _h20 .. k2 IJ22_a23 .. k24k25)Q6_p27 __ i28_1·29_d0_k3 \.r32_ v33_n34 __ 135 

d36_c37 .. g38 .. d9 __ s40 .. y4 l_y42_143 _h44_145 _n46_c4 7 __ n48_n49_h50_g5 l f52_t53 h54 

r55_g56_t57_h58_(SEQ JD NO. 763) 

15 kl 7_vI S_ql 9h20_k21)22_a23}'24_(SEQ ID NO. 764) 

20 

25 

kl 7 .. vl 8_q l 9h20_k2l_i22_a23 __ k24 __ k25 .. k26_p27J28_r29 .. r30Jd l_r32_,v33 u34_135 

d36 .. c3 7 _g3 8 _ c3 9yHl _y4l_y42_143 _ h44_l45)t46 .. c47 _n 48 __ n49)t 5 O_g5 J JS 2J53 _ h54 

r55_g56J57.h58.h59..(SEQ ID NO. 765) 

kl 7yl8 __ q l'.l_h20k2l i22_a23 _k24_k25 (SEQ ID NO. 766) 

kl 7._vl 8 .. q l 9_h20 .. k2 l_i22_a23 _k24_k25_k26_p27J28 .. r29.,r30_k3 l_y32_ v33 _ _1134J35 

d36_c37 .. g38 .. c39 s40y4l_y42_143_h44 .. (SEQ ID NO. 767) 

kl 7 _ _vl 8_q ! 9_h20_k2 l_i22_a23_k24 .. k25 .. k26.(SEQ ID NO. 768) 

h20_k2l_i22 .. a23)'24 .. k25_k26 __ p27_i28_i-29_r30_k31..(SEQ ID NO. 769) 
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k21)22_.a23 .. k24 .. k25 .. k26 Ji27_i28 .. r29 _r3 O _k31_r32 __ v33 .. 1134_13 5 .. d36_c3 7 __ g3 8 _ c3 9 

s40_y41 .. y42}43J144J45_n46_c47.1148 .. n49 _h50_g5 l_f52_t53 _h54 (SEQ ID NO. 770) 

k2 l_i22_a23 _k24_k25 _k26_p27_i28_r29 __ r30)d1 .. r32 .. v33_n34J35 _d36_c3 7_g3 S_c39 

5 s40_y41 _y42 __ 143_h44_145 .. n46_c4 7 _ n48 _n49 _ h50 _g5 lJ52 _ t53_h54)·5 5 _g56._t5 7_h5 8 

(SEQ ID NO. 771) 

k21 _ i22 _ a23 _ k24_k25 _k26 _p27 _ i28 _ r29 _r3 O _ k31 _r32 _ v3 3 _ n34 _13 5_d36 .. c3 7 _g3 8 _ c3 9 

s40 _y4 l __ y42J43,,l144)45 _n46 _ c47 .. n48 .. n 49 _)15 0 ..i;S l .. f52 .. t5 3 _)154_r5 5 __ g5 6 _ t57 _ h5 8 

JO b59_(SEQ ID NO. 772) 

k2 l _i22 _ :123 _k24_ k25 _k26 .. p27 _i28 _r29 _r3 0}<3 l .. r32.v3 J )134 _ U 5 _ d36_ c3 7 _g3 8 __ c3 9 

s40.y4l_y42 __ 143_h44_(SEQ ID NO. 773) 

J 5 k2l_i22 __ a23 .. k24_k25_k26 __ p27 _i28..r29..r30_I,31 .. r32 .. v33)t34J35 __ d36_c37 _g3 8 __ c39 

s40_y4 l _y42 __ 143_h44_145_n46 __ c47 __ n48_n49_h50..(SEQ JD NO. 774) 

k24 _k25 ... k26 .. p2 7)28 __ r29 . .r30Jd u·32 _ v3 3 .. n34J3 5 _ d36 __ l,3 7 __ g3 8 .. c3 9 _ s40 __ y4 l _ _y42 

143.h44_145 _n46_ c4 7_n48 __ n49_h50_g5 J J52 __ t53_h.54_r55 _g56_t57_h58_(Sl:':C) ID NO. 

20 775) 

25 

k24J,25 _ k26 _p27 _ i28 _ r29 _r3 O _ k3 l _1'3 2 __ v3 3 __ 1134)3 5 .. d36.c3 7 __ g3 8 _ c3 9 _ s40_y41 __ y42 

143 }144)45 )146. l'.47 .. n48 _n49 _ h5 O _g51 _ f52 _ t5 3 _h5 4_ r5 5 _g5 6 _ t5 7 __ h5 8 ___ h5 9..(SEQ JD 

NO. 776) 

k24_.k25 _k26 _p27)28 )"29 _ r30 _ k3 l_ r3 2 _ v3 3 _n 34_ 13 5 _ d36 _ c3 7 _g3 8 _ c3 9 .. s40_y4 l __ y42 

143 .. h44..(SEQ JD NO. 777) 

k24 _k25 _ k26_p27 _i28 .. r29 _ _r30 .. k31 _r32 .. v33 .. n34)3 5 .. d36 _ c3 7 _g3 8 __ c3 9 _ s40 _y41 .. y42 

30 143)144_145.n46 .. c47 .. n48 .. n49_h50_(SEQ JD NO. 778) 
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k24J'25 _ k26 _p2 7 )28 }"29 _ r30 _1,31 .. r32_v33 .. 1134_13 5 .. d36 .. c3 7 J~3 8 ... c3 9 _ s40 _y4 l _y42 

143b44_145_n46y47_n48_n49h.50_g5 l_f52_t53)154JSEQ JD NO. 779) 

5 k25 _ k26 _p2 7 )28 _ r29__r30)d 1 _r32_ v3 3.n 34 _13 5 _ d36 _ c37 _g3 8 _ c3 9,_s40 .. y4 l __ y42 _143 

h44_145_n46 __ c47 .. n48_n49_h50_(SEQ JD NO. 780) 

10 

k25 .k26 __ p2 7 _i28 _r29_d0 .. k3 l __ r32_y3 3 _n34__13 5 .. d36.d 7 _g38 _ c39. s40 __ y4 l __ y42)43 

h44_.145_n4G __ c47.n48_n49_h50 __ g5l_f52 __ t53_h54_(SEQ TD NO. 781) 

k2 5 _ k26 _p2 7 _ i28 _r2 9 _ r3 O _ k3 l _ r3 2 _ v33_n34_13 5 _ !13 6_c3 7 _g3 8 .. c39 .. s40 _y4 l _y42 _143 

h44)45n4G.c47 n48n49_h50 g5 l.f52t53_1154_r55 __ g56.t57.h58_(SEQ ID NO. 782) 

k25 __ k26_p27 _i28_r29 _r30 _k31 _r32_ v33 __ n34_135_d36 __ c3 7_g38_ c39,_s40 .. .Y41J'42J43 

1 s h44 .. 145 _n4Ci_c4 7)148 _n49 _h50 __ g5 l_f52_t53 _h54_r55 _g56 t57)158 .. h59 __ (SEQ ID NO. 

783) 

20 

25 

k25 _k26_p2?_i28_r29 _r30_k3 l_r32_ v33 _u34_135 _d36_c3 7_g38 .. c39,_s40_y41,y42_143 

h44JSEQ ID NO. 784) 

Mic1---111olcculo: Zero rcplikins. 

Carboxy-tcnninaJ; Zero rcplikins. 

Replikin Count"·' Number ofRopl.ikins per JOO amino acids= 28/135 = 20.7 

Even higher replikin counts llre s(;)e!l to be achieved by overlapping replikins 

in malaria. 
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5 

[01%] The mechanism of lysine multiples is also seen in the Rep!ikins of 

C(tncer proteins such as in gastric cancer transforming protein, ktkkgnrvsptmkvth 

(SEQ ID NO. 88), nnd in \ransfrm11ing protein P2 lB (K-RAS 2B) oflung, 

khkckmskclgkkkkkks (SEQ ID NO. 89). 

(0197] The relationship of higher Rcplikin concentration to rapid replication is 

also confirmed by nnalysis ofH.IV .isolates. It wfls found that the slow-growing low 

titer strain of Hl\I (NSI, "Bru," which is prcvitlcnt in early stage HlV infection) has 

a !Zeplikin concentration of l.l (+/- 1.6) H.cplikins per 100 amino acids, whereas the 

JO rapidly-growing high titer strain ofHJV (SJ, "Lai", which is prnvalcnt in late stage 

HIV infoction) hns a Replikin concentration of6.8 (+/ .. 2.7) Replikins per l 00 arnino 

acid residues. 

[Ol 98] The high concentration of overlapping Replikins in nrnlarin, influenza 

15 virus and cancer cells is \oonsistent with the legendary high and rapid replicating 

ability of malaria organisrns. The 1nultitu<k of overlapping Replikins in malaria 

also provides an opportunity for the organism to Hood ancl confuse tho imm.1.rne 

system of its host and thereby maximize the chance that the wrong nntibocly will be 

made and perpetuated, leaving key mabria antigens unharmed. 

20 

[0199] As in the case of influenza virus, for example:, peptide vaccines based 

on tho Rcplikin strncture(s) found in the mal;1riit org:nlimn can provide an effective 

menns of prev"'nting and/or treating malaria. Vaccination against J.nalaria cun be 

achievod by administering a composition containing one or a .mixture of Rcplikin 

25 structures observed in Plasmodium falcipannn. Furthennorc, antibodies to malaria 

Rcplikins can be generated and aclministored for passive immunity or nwlurin. 

dotection. 
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Replikins iu Malaria 

[0200] Malaria is a disease which accounts for more than 200 million cltses 

(mnua!Jy world-wide :me! over 2 million ckaths annually, and for which there is as 

yet no effective vaccine. Replikins hav'1 been found to be prominent in Plasrnocliurn 

5 falciparum, the most common strain of trypanosoJnc responsible for malaria. 

High Jh,plikin Count 

[0201] Jn accord with tho legendary high replkntion rate of trypanosomes, the 

highest rcplikin count yet observed in any species has been found in trypanosoJnes. 

lo In the lrypanosorne plasrnodium falcipannn, we .. found l:hat for the AT.Pase protein 

recently determined to be the target of the effective anti"·malarial artcmisinins, in the 

l 999 3D7 nwh1ria panckmic year, the m.can rcplikin count in the ATPase J()r all 

isolates was 57.6, and in one isolnl:e the roplikin count roached ;J record o.f 111.8 by 

rep,;ating and overlaping rnplikins. 

15 

Rcpitiou :tud overlapping of replikin strnctures 

[0202] One characteristic seen in Ph1srnodium l\llciparurn replikins which 

accounts for thc high rcplikin count coniparod with inlluon:rn rcplikins, is a :frcquen1 

repetition of individu<tl r~plikin strmcturcs within a singk prokin, n feature which 

20 was not observed in influenza virns. JZopotilion may occur a) simply by repeating 

the entire rcplikin, (b) by sharing of lysine' residues between rcplikins, ;1nd (c) by 

repetition of a portion of n rcplikin sequence combined with or within another 

rcplikin sequence. 

25 [0203! In addition to repeats of replikin structures, another significant 

clifforcncc between rcplikin structures observed in influenz.a virus proteins and those 

in Plasrnodium Htlciparum proteins is a 1w1rked overlap of replikins throughout 

malarirtl proteins. For exnmplc, overlapping replikin structures occur in blood stage 

lrophozoitm; and sehixonts as seen in the following: 
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1) in the 39 amino acid sequence of SEQ ID NO. 393, in addition to the four 

exact repeats of 'ksdhnhk', there ;ire fourteen overlapping replikins (replikin 

concentration or Replikin Count"'; 18/39 ""46.2/100 amino acids): 

ksdhnhksclhnhksdhnhksdh11hJ,sdpnhkkkn11111rnk(SEQIDN0.393) 

5 ksdhnhksdhnhksdhnbksdpnhkklrnnnnnk (SEQ ID NO. 394) 

ksclhnhksdhnhksclpnhkkknnnnnk (SEQ ID NO. 395) 

ksdhnhksdpnhkkknnnnnk (SEQ ID NO. 396) 

kkknnnnnkdnksdpnhk (SEQ ID NO. 397) 

kknnnnnkdnksdpnhk (SEQ ID NO. 398) 

JO knnn1uikdnksdpnhk (SEQ ID NO. 399) 

kdnksdpnhk (SEQ ID NO. 400) 

lrndpnhk (SEQ 1.D NO. 401) 

ksdh1,1bk (SEQ JD NO. 743) 

ksdpnhkk (SEQ ID NO. 744) 

15 ksdpnhkkk (SEQ ID NO. 745) 

!(sdpnhkk (SEQ ID NO. 746) 

hkkknnnnnk (SEQ ID NO. 747) 

and 2) 15 ov"rlapping .Rcplikins occur in the 41 nmino ;icids of SEQ ID NO. 467 

20 (Rcplildn concentn1lion or roplikin count" 36.61100 arnino acids). 

kkdkckkkclsncnrkkkqkcclkknpndnklkkieylnkith (SEQ ID NO. 467) 

kdkekkkdsncnrkkkqkcdkknpndnklkkicytnkitb (SEQ ID NO. 468) 

kckkkdsncnrkl<kqkedkknpndnklkkieytnkith (SEQ ID NO. 469) 

kkkclsncnrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 470) 

25 kkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 471) 

kclsncnrkkkqkcdkknpndnklkkicytnkith (SEQ ID NO. 472) 

kkkqkedkknpndnklkkicytnkith (SEQ ID NO. 473) 

kkqkcdklmpndnklkkicytnkith (SEQ ID NO. 474) 

kqkedkknpndnklkkieytnkith (SEQ ID NO. 475) 

30 k:edldmpnclnklkkicytnkith (S.EQ ID NO. 476) 
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kknpndnklkkicytnkith (SEQ ID NO. 477) 

knpnclnklkkicytnkith (SEQ ID NO. 478) 

klkkieytnkith (SEQ ID NO. 479) 

kkieytnkith (SEQ ID NO. 480) 

5 kieytnkith (SEQ TD NO. 481) 

[0204] Both of these overlapping replikin structures occur in blood stage 

trophoz.oites and schizonts. In contrast, influenza virus rcplikins flre m.oro scattered 

throughout the protein ancl the maximum rcplikin count (except in 19J 7 .. J8) is itbOul 

10 7.5 (Figure 7). As described e;nfo;r, tomato leaf curl gemini virus was also observed 

to have overlapping rcplikins raising the replikin count as high as 20.7. 

Tnble 9 

15 Replikin repeats, overlap, and conservation in one molecule, AT Pase 

[0205] Overlapping replikins, rqilikin wpet1ts, and inlramolecular 

conservation of rcplikin structure, were all l'ound in tho single molecule of 

Plasn1odiurn Fnkiparum 3D7 ATPasc, from amino acid positions 399 through 927. 

20 As shown below, identical motifs of each replikin am conserved by the invariant 

initial 'k' and terminal 'Ilk' (shaded areas), whereas adjacent amino acids 'g/s/n' 

'd/g/c' 's/c./n/h' nnd 'sin' an; variable (ckar). Th(; last lysine for each rcplikin is also 

the first lysine fi:1r the next rcplikin, cg. k411, k:4 l 7,: 

88 



I 'I 0'''' s406 d407 El'l08 n409 ~~~-~ k4]_1: (SEQ JD NO. 785) i;:,1,~ :.:;ii 

!k41l' s412 d413 s414 n415 k4l '7
1 

~ttl 17: s418 d419 s420 n421 ~1422 k423; 
!k42:{ s42'< 9425 s426 n42'7 ~il.2fl k4 ,, 9' (SEQ ID NO. 786) ,.,, 'I 
c .. 1 

ktl 3 !0>1 (SEQ JDNO. 787) 5 k'V< 9: s430 d431 c432 r1•t 3 3 4.34: 
)t,135i s436 9437 s438 n439 ·:± ~i 0 k44l 
~i:.4.i391 s460 d4.61 n462 n463 lh4 6 '1 k.4651 (SEQ ID NO. 788) 

' ' 
) J 'I" :''l''.l 6 6 d467 s468 s469 !bA70 k1.n1: (SEQ ID NO. 789) i;A~ b .. :i~ 

~c4 '7'/ s478 d4'79 8480 sr.181 [1-Hl:: lt'i/831 
1 () , '·1 ·1 s4B4 9481'; s486 n487 ~488 k489! ,t·H·-·i 

ik'l s '.i s1190 d491 11492 n493 4.9·1 k<l 9ti 
I 

J~4:9Sj s496 d497 s498 s'l 99 5 00 k.'501' 
o~s o l s502 g503 e':;o4 n505 11);; 0 Ei k5()'71 
k"O''I ' 

,_l 'I fE508 d.509 h.510 n511 ~512 k5J.3 (SEQ JDNO. 790) 
' ' 

15 Gi;;:S·l'.S 8514 d~il5 f~516 n517 !ol8 k.519 
Ji;:.·~::; :l.9! 

1·.' '· 

J1;,~)·~2' 5i Sl520 d52l s~:)22 r1.s:?.3 ;h" >1 .~L .• ' 

:k.~5·2.s. 1152 6 e~527 s~328 n529 ~ r--- J ]~53 l (SEQ lDN0.791) l.o .:< l 

~5Jf5 ' k531i n532 (~!)33 c:<534 l1.5 .3 5 lic53'7! 
k_.'~5:3 7 nc;Js e53 9 F,; !) <l 0 rl;) 4 l il:i.""4•') k!:i·D ' ~~ .. {,.: . 

20 ]~:t)4 .?ii n544. e::;!:)!'.l s ~~ 51,J G n"i4 7 ~~S4f( k!o "1 il' 
.J. 1349 r1550 ~5Sl .... !:' ("'' •) 11553 Ji,~3 54' . .1~5 5.'5, •=' ..J _) ""' 

1k5551 .n.556 d557 t~~:iSB n.5~S9 h.560 k~:i6l! (SEQ JJ) NO. 792) 
) l"'l'l ::·~571:1 cl:3 '! ~S n.576 n 1377 Jt!3 '7 s ]"'' 7 qi (SEQ ID N0.793) ~-:) :.. ' .i.::; ~) ... 

:i-:r-c ·I 8592 cl~:i 9 3 nS94 n595 a:t!'i si 6 1•'"'71 ... ;:i .-J _I_ .. ~ ~) 
lcGOS\ ' li::6J.:'5 25 tJ6lO d611 n612 n613 ~614 
I ;:-• t.'"" ,1 i 
~~(·lo s616 d6l7 n618 n619 6'20 ·k6211 

' ' J:.6::?.·1: f::l622 d623 n,62~1 J1.62 !) Q1.62·G lt6'.;;! '"Ji 
,. .) 

d64l ~1.6tJ,4 ' - ( .. ! >);;6'0• I) ~~64 0 n6~.2 11643 ktl4 .. o • ~ ,! ~) ,· i 
k64!Si ;=.:J64G d61. '/ h648 r164 9 R (' ,. ( k6Sl l ;> ,) ) 

30 a1:66.9 tJ 6 7 0 dG'/l h672 n673 ~16'M l::.6751 

' liG80 ' 
;ii.:~67S' 13676 d67'7 h678 n679 kr~ e:'.i 
~i:6Bl, G682 d683 n684 n685 :b.6.~:~ 6 '.l~l:J 8 /; 

~--;:6 ~~ 'i BGi38 d689 ,t;690 ri.691 [~.1.60;.?, k693 
' k6"·1 'l s69t:!. d69!) e696 n69'/ a cc> lJ k699' . '"''"·j I 1, ,) ~· : . 

k705 35 lt6 9 9: s'/00 d701 h702 n'/03 11704 
I ' k729' k7231 s724 d725 h726 n727 lh726 
1~7291 s730 d731 n732 n733 ~734 k73S 

l 74 11 k'7J5i ::;:;73 6 d73'7 s73H n.739 740 t !!, .1 

I 
d743 h.7,16 k747 ik7 4 li e742 fJ'-M4 n74'3 

40 8748 d749 h750 n,751 ih? "' ., 1 7 , .. 'I ~t747 ,J •... .;: ~-1. 

<:.'JT11 s778 d779 h7BO n781 ~i? 132 k7B 'l' 

~o s :ii G784 d78£> n786 n787 1788 
, "I 

k 789: 
d791 

b~~~ 
l 7 9 ,-i y1s9; s790 s792 n793 ~ .), 

k795' s796 d79'7 G798 n799 k80li 
45 !keo:i: s802 d803 s804 n805 ~f3 () 6 k80?l 

~807! s808 d809 h810 n811 t:;; k8131 
I 

r' h1 s826 d827 n828 n829 82 .. 1, k83 ll 
k8 311 s832 d833 h83t1 ll.8 3 5 8 ., - k837 ,;J tl 

~83''/ s838 d839 n840 n841 f:\42 k.<J~,31 l, ................. J 
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10 

JS 

fo;:ii;3 s844 d845 h846 r1817 ~848 ks,19 
~849; s8')() dfl5l 88 1)2 11853 

b~~~ 
1~8 b··~5! 

~855! 8856 dB!;)'} 8858 r1859 k8Ed 
861 .i:.~862 d863 8864 n865 h866 k867j 

!ks 13·/ s868 d869 El870 n871 ~872 k873, 
k873 sB'H d875 n876 n877 878 k8791 
/~e 9 71 8898 d899 h900 n901 ):i902 k903' 

I 

!k903' f;90;i d905 h906 n907 !11908 k909: 
kSJcd s9lO d911 n912 n913 h9JA kq'I "I 

~l'.91!>1 
..... . -•.:::::i, 

s916 d.917 n918 n919 ib.920 k921! 
k921 8922 d923 h924 n925 ~l926 k927 
, I 

L. 

J,ysine Muli'iples 

[0206] The phenorne11on of lysine multiples lll repliki ns, 'kk', 'kkk', etc., 

producing a high percent lysine, scon in the exarnplcs above. in malarin, nwy bc 

rdnted to .increased viruknce and increased mortality, since it is nlso seen in tho 

rcplikins of high rnortnlity cancer proteins, sucb as in gastric cancer transforming 

protein, 'ktkkgnrvsptnikvth' (SEQ lD NO. 88), and in transforming protein P2lB 

:zo (l<-RAS 2H) of lung 'khkckmskdgkkkkkks' (SEQ JD NO. 89), <llld in high 

25 

rnortality SARS as lll hurniln SAlZS nuckocnpsid protein 

'kh ldayktljiptepkkdkkkk', but lS less commonly s~en m lcrwer 1nortality 

influenza. strains as l\) 1918 HlNl hunrnn influenza 

'kkgssypklsksyvnnkgkcvlvlwgvhh' (Table 7a). 

10207] The high concentration of overlapping Replikim in malaria, influenza 

virus and cancer cdls is consistent with tho legendary high and nipid replicating 

ability ofmulnria orgnnisn1s. The multitude of overlapping Roplikins in malaria also 

provides an opportunity .for the organism to fiood and conf\l~c the immune system of 

30 its host and there.by .maximize the chance that the wrong antibody will be made. nnd 

perpetuated, leaving key rn.alnria antigens unlrnrmcd. 

(0208] As in the case of influenza virus, .for example, peptide vaccines based 

on the Replikin structure(s) .found in the malaria organism ctm provide an effective 

35 means of preventing and/or treating malaria. Vaccination against mahtria C<UJ be 

achieved by administering a composition containing one or a mixture of Replikin 

structures observed in Plasmodium falciparum. Furthermore, antibodies to malaria 
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Rcplikins can be gem:ratcd and ftdministcred for passive immunity or malaria 

detection. 

Replikin Oecoys: 

5 [0209] In lmother difforence from inf:lL1enza virus replikins, Plasrnoclitim 

fokiparum contains several repenting partial rcplikins, referred to herein as "rcplikin 

decoys." These decoys contain innoy Jysincs 6 to I 0 residues apnrl in overlapping 

fashion, similar to tho true malaria replikins but without histidine residues. It is 

bdicvccl that these decoy structure maximize the chances that an anti-malarial 

10 nntibocly or other agent will bind to the relatively less imporl:ant stnicturc containing 

the lysines, i.e., the rcplikin decoys, rather than the binding including histidine, 

which is present in replikin sl.ruct11re, such as replikins in respiratory (1nzymes, 

which could n-;sult in destruction of the trypanosome. For example, an incoming 

antibody, with specificity for replikin structures, might attach to the rcplikin decoy 

15 strncture, leaving the tn.ie replikin structure untouched. 

[0210] Th(lrci:<.1rc, anti"replikin treatment of mali\ria would require two phases 

(dual trcatnwnt): i) preliminary treatrncnt with proteolytic. enzymes that ckave 

theJ{1~plikin decoys, perrnitting 'sail" passage' of the specific anti"Rq;likin treatn1ent; 

20 and ii) attncking 1m1laria Replikins either with specific antibodies or by cellular 

irnnrnnity cngenc.kred by synthetic malaria Rcplikin vnccines or by organic means 

targeting the malaria Replikins. 

(021.l] Tabl<o 10 provides a list of several Phismodium folciparum R.cplikin 

25 sequences, lt should be noted that this list is not meant to be complete. Different 

isolates oflbe organism .may contain other Replikin structures. 
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5 

Table l 0 

M.alnJ'ia Rcplikins 

a) Primary structure of a Plas111odimn falciparum malaria antigcn locatl\d 

at the merozoitc surface and within the parnsitophorous v11cuok 

i) DECOYS: 

(C-Torminal) 

keeedrnkckckckeekekeekekeekekekcckckekeekceekk (SEQ ID NO. 293), or 

kceeekekdcekekcckekeckckeekekokeekekekeckccoklrnk (SEQ ID NO. 294), or 

10 keccckdrnkekckeekGkcckekckcckckeekekeekcckeeekk (SEQ JD NO. 295), or 

lrneeekekd< (SEQ ID NO. 296) 

ii) Rcplikins; 

hkklikalkkniesignkk (SEQ ID NO. 297) 

15 hkklikalkkniesiqnkm (SEQ ID NO. 298) 

hkklikalkk (SEQ JD NO. 299) 

hkklilrnlk (SEQ ID NO. 300) 

katydvntkkkiislksgghkk (SEQ JD NO. 301) 

katysfvntkkkiislksqghk (SEQ JD NO. 302) 

20 katysfvntkkkiis!Jrnqgh (SEQ ID NO. 303) 

htyvkgkkapsdpqca clikecckcllkek (SEQ ID NO. 304) 

kiisJksqghk (SEQ JD NO. 305) 

kkkkfoplkng;nvsotiklih (SEQ ID NO. 306) 

kkkfcplkngnvsetiklih (SEQ TD NO. 307) 

2.5 kkfeplkngnvsctiklih (SEQ ID NO. 308) 

kngnvsetiklih (SEQ ID NO. 309) 

kl.ihlgnkdkk (SEQ JD NO. 310) 

kvkkigvtlkkfeplkngnvsetiklihlgnkdkkh (SEQ ID NO. 311) 

hliyknksynplllscvkkmnmlkenvdyiqnqnl.fkelmnqkatysfvntkkkiislk (SEQ JD NO. 

30 312) 

hliyknJ(synpJllscvkkmnmlkcnvdyiqnqnlIIcelnmqkatyslvntk (SEQ JD NO. 313) 

hliylmksynplllscvldcrnnmlkenvdyiqnqnlikelmngk (SEQ JD NO. 314) 

hliyknksynplllscvkkmnmlkenvdyiqknqnlik (SEQ ID NO. 315) 
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hliyknksynplllscvkkmnmlk (SEQ JD NO. 3 lCi) 

ksannsanngkknnaccmknlvnflqshkklikalkknicsiqnkkh (SEQ JD NO. 317) 

klmnaccmknlvnHqshkkliJcalkkniesiqnkkh (SEQ ID NO. 318) 

lrnlvnflqshkklikalkknicsiqnkkh (SEQ JD NO. 319) 

5 kklikalkknicsiqnkkh (SEQ ID NO. 320) 

klikalkknksiqnkkh (SEQ lD NO. 321) 

kknicsiqnkkh (SEQ JD NO. 322) 

kniesiqnkkh (SEQ JD NO. 323) 

knnaccn1knlvnllqsh (SEQ ID NO. 324) 

10 kklikltlkknicsiqnkkqghkk (SEQ ID NO. 325) 

kknnaccrnknlvnflqshk (SEQ lD NO. 326) 

knn<ieen1knlvnl1qsh (SEQ ID NO. 327) 

klikalkknksiqnkkqghkk (SEQ ID NO. 328) 

kvkkigvtlkkfcplkngnvsctiklih (SEQ JD NO. 329) 

15 kng11vsctiklib (SEQ ID NO. 330) 

klihlgnkdkk (SEQ ID NO. 331) 

ksannsanngkknnaecmknlvnflqsh (SEQ ID NO. 332) 

kknnn<:ornknlvnflqsh (SEQ ID NO. 333) 

kklil;:alklrnicsiqnkkh (SEQ ID NO. 334) 

20 kalkknicsiqnkkh (SEQ ID NO. 335) 

kknicsiqnkkh (SEQ ID NO, 336) 

kclnmqkatysfvntkkkiislbqgh (SEQ ID NO. 337) 

ksqghkk (SEQ ID NO. 338) 

kkkiislksqgh (SEQ ID NO. 339) 

25 kkiislksqgh (SEQ fD NO. 340) 

30 

kkniesiqnkkh (SEQ ID NO. 341) 

kniesiqnkkh (SEQ ID NO. 342) 

htyvkgkkapsdpqcndilceeckcllkek (SEQ ID NO. 343) 

htyvkgkkapsdpqcadikceckellk (SEQ ID NO. 344) 

b) "liver stage antigcn-3" gene="LSA-3" Rcplikins 

henvlsualentqseeekkevidviecvk (SEQ ID NO. 345) 

kenvvttil<;kveetla0svttfsnilceiqentitncltieekleelh (SEQ ID NO. 346) 
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hylqqmkckfskek (SEQ JD NO. 347) 

hylqqrnkckfokeknnnvievtnkaokkgnvqvtnktekttk (SEQ ID NO. 348) 

hylqqn1kekfskd0mnvii::vt11kackkgnvqvtnktekttkvdknnk (SEQ ID NO. 349) 

hyJqqmkdd'skek:1111nvievtnlrnekkgnvqvt11l{to!mkvdknnkvpkkntql{ (SEQ ID NO. 350) 

5 hylqqmkeldskcknnnvicvtnlrnekkgnvqvtnktekttkvdkm1kvpkkrrtqksk (SEQ JD NO. 351) 

hvdevmkyvqkidkcvdk<:vslrnleskndvtnvlkqnqdffakvkn.fvkl\yl{ (S'EQ ID NO. 352) 

bvdcvrnkyvqkidlrnvdkevskalcskndvtnvlkqnqd.ffskvknfvkk (SEQ ID NO. 353) 

hvdevrnkyvqkidkevdkevskaleskndvtnvlkqnqdfisk (SEQ ID NO. 354) 

hvdevmkyvqkidkcvdkevskaleskndvtnvlk (SEQ ID NO. 355) 

10 hvdcvmkyvqkidkevdkevslrnlcsk (SEQ ID NO. 356) 

hvdevmkyvqkidlrnvdkcvsk (SEQ ID NO. 357) 

hvdevmkyvqkidkevd.k (SEQ JD NO. 358) 

hvdevmkyvqkidk (SEQ JD NO. 359) 

kdevidlivqkckriekvkakkkklekkvecgvsglkkh (SEQ ID NO. 360) 

15 kvkakkkklekkvocgvsglkkh (SEQ lD NO. 361) 

kakkkklekkveegvsglkkh (SEQ ID NO. 362) 

kkkkleklcveegvsglkkh (SEQ TD NO. 363) 

kkklekkvoogvsglkkh (SEQ JD NO. 364) 

kkkkkveegvsglkkh (SEQ ID NO. 3Ci5) 

20 kkkkvcegvsglkkh (SEQ JD NO. 366) 

kkvoegvsglkkh (SEQ ID NO. 367) 

kvccgvsglkkh (SEQ ID N0.368) 

bv<0q1wyvdvdvpamkdqflgilnengglkomflhlodvfasesdvitvceikdopvqk (SEQ II) NO. 369) 

hikglceddlccvcldlkgsildmlkgdmclgdrndkeslcclvtl.klgerveslk (SEQ ID NO. 370) 

25 hikglceddleevddlkgsildmlkgclmelgdmdlrnslodvttk (SEQ ID NO. 371) 

hikglecdc!lecvdc!lkgsildrn.lkgdmelgclmclk (SEQ JD NO. 372) 

hikglceddlccvddlkgsildmlk (SEQ ID NO. 373) 

hiisgdadvlssnlgnHleoq111ktrkkaqrpk (SEQ ID NO. 374) 

hditttldevvelkdvecclkiek (SEQ JD NO. 375) 

30 kkleovhdk (SBQ JD NO. 376) 

kloevhclk (SEQ ID NO. 377) 

ktietdiledckkeiekdh (SEQ ID NO. 378) 

kkeiokdhfok (SEQ ID NO. 379) 
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kdbfok (SEQ JD NO. 380) 

kfeeeaeeikh (SEQ ID NO. 381) 

c) 28 KDA voldnetc snrfaCl' antigen precursor Replildus: 

5 kdgdtkctlecaqgkkdkhksdhnhksdhnhksdpnhkkknnnnnk (SEQ ID NO. 382) 

kclgdtkctkc:aqgkkdkhksdhnl1ksdlmhksdpnhkk (SEQ ID NO. 383) 

kdgdtkctlccaqgkkcikhksdhnhksdlrnhksdpnhk (SEQ JD NO. 384) 

kdgdlkctlccaqgkkcikhksdhnhksdlmhk (SEQ ID NO. 385) 

kdgcltkctlecaqgkkcikhksclhnhk (SEQ ID NO. 386) 

JO kdgdlkcllecaqgkkcikhk (SEQ JD NO. 387) 

kdgdtkctlccaqgld1. (SEQ ID NO. 388) 

kdgdtkctl.Gc<Kigk (SEQ ID NO. 389) 

kciqaccnykc:cgeqkcvwdgih (SEQ JD NO. 390) 

kccgcqkcvwdgih (SEQ JD NO. 391) 

15 hieckcnndyvltnrycccpknkctskdl11k (SEQ ID NO. 392) 

d) Blood stage tropbozoites nnll schizonts Rcplikins: 

ksdlrnhksdhnhksdhnhk.$clhnhksdpnhk.klmnnnnk (SEQ ID NO. 393) 

bdbnhksdhnhksdhnhksdpnbkkk1mnnnk (SEQ JD NO. 394) 

20 Jrnclhnhksdlmhksdpnhkkknnnnnk (SEQ ID NO. 395) 

ksdhnhksdpnhkkknnnnnk (SEQ ID NO. 396) 

kkk:nnnnnkdnksc!pnhk (SEQ ID NO. 397) 

kkrmtmnkdnksdpnhk (SEQ ID NO. 398) 

knnnnnkdnksdpnhk (SEQ ID NO. 3<)9) 

25 kdnksdpnhk (SEQ ID NO. 400) 

ksclpnhk (SEQ TD NO. 401) 

hslyalqqnoeyqkvknckclqncikkikqlielrnk (SEQ ID NO. 402) 

hsly(llqqneeyqkvknckdqneikkik (SEQ JD NO. 403) 

hslynlqqneeyqkvkrnikdqneikk (SEQ ID NO. 404) 

30 bslyalqqneeyqkvknekdqneik (SEQ ID NO. 405) 

hklonleorndk (SEQ ID NO. 406) 

khfddntncqk (SEQ ID NO. 407) 

kkeddekh (SEQ ID NO. 408) 
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kcennkkcdclckh (SEQ TD NO. 409) 

ktssgilnkocnnkkoddekh (SEQ ID NO. 410) 

knihikk (SEQ TD NO. 411) 

hikkJwgidigyk (SEQ ID NO. 412) 

5 kkmwlcklwdnkgneitknih (SEQ ID NO. 413 ) 

kkgiqwnllkkmwtcklwdnkgneitknih (SEQ ID NO. 414 ) 

kckkdsnenrkkkqkedkknpnklkkicytnkithfllrnknnkqqnnvlh (SEQ JD NO. 415) 

kkdsnenrkkkqkedkknpnkllddcytnkithffa.akm1kqqnnvth (SEQ JD NO. 416) 

kdsncnrkkkqkcdkknpnklkkieytnkithfllrnknnkqqnnvth (SEQ ID NO. 417) 

.10 kkqkedkknpnkU<kioytn!dthHlrnknnkqqnnvth (SEQ JD NO. 418) 

kqkedkknpnklkkieytnkithfikaknnkqqnnvth (SEQ JD NO. 4 J.9) 

kcdkknpnklkkieytnkitl1Jflrnknnkqqnnvth (SEQ JD NO. 420) 

knpnklkkieytnkithfflrnknnkqqnnvlh (SEQ ID NO. 421) 

kkieytnkithfilrnknnkqqnnvth (SEQ ID NO. 422) 

15 kicytnkilhflkaknnkqqnnvth (SEQ ID NO. 423) 

kithffk;1knnkqqnnv!h (SEQ JD NO. 424) 

hknnoclikndnskclikndnskdikndnskdikndrn10diknclnskdik (SEQ ID NO. 425 ) 

hknncclikndnskdikndnskdikndnskdiknclnnoclikndnsk (SEQ ID NO. 426) 

hk:nnedikm!nsk.dikndnskdiknclnskdikndnm~clik (SEQ TD NO. 427) 

20 bknnedikndnskclilrndnskdilrndnskdik (SEQ ID NO. 428) 

hknnccliknclnskdikndnskdik.ndnsk (SEQ ID NO. 429) 

hknnedikndnskdikndnskclik (SEQ JD NO. 430) 

hknnediknclnskdiknclnsk (SEQ JD NO. 431) 

hknncdikndnskdik (SEQ ID NO. 432) 

25 hknnedik (SEQ ID NO. 433) 

kkyddlqnkynilnklknsk:ckneelkkyh (SEQ ID NO. 434) 

kyddlqnkynilnklknsleekneclkkyh (SEQ ID NO. 435) 

kynilnklknsleeknoelkkyh (SEQ JD NO. 436) 

klknsleekneelkkyh (SEQ JD NO. 437) 

30 knsleekneeJkkyh (SEQ JD NO. 438) 

kncelkkyh (SEQ ID NO. 439) 

hmgnnqdincnvynikpqefkeeecedismvntkk (SEQ lD NO. 440) 

knsnelkl'indnflklh (SEQ U) NO. 441) 



kpclykkckisqclykkckisqvwwcrnpvkdlfntyernnvlnskicnniekiph (SEQ ID NO. 442) 

hinncytnknpkncllyknecrnyndnnikdyinsnmflck (SEQ JD NO. 443) 

hinneytnknpkncllykncernyndnnikclyinsnmfk (SEQ JD NO. 444) 

hinneytnknpkncllyk (SEQ ID NO. 445) 

5 lmklnqskgvkgeyckkketngh (SEQ TD NO. 446) 

ktnqskgvkgcyekkketngh (SEQ ID NO. 447) 

kgvkgeyekkketngh (SEQ ID NO. 448) 

kgeyekkketngh (SEQ ID NO. 449) 

ksgmytnegnkscecsykkkssssnkvh (SEQ ID NO. 450) 

1 O kscccsykkkssssnkvh (SEQ ID NO. 451) 

kkkssssnkvh (SEQ ID NO. 452) 

kkssssnkvh (SEQ JD NO. 453) 

kssssn.k vh (SEQ JD NO. 454) 

himlksgrnytncgnkscecsykkkssssnk (SEQ ID NO. 455) 

15 himlksg;mytnegnkBcecBykkk (SEQ ID NO. 456) 

hirnlksgmytnognkscccsykk (SEQ ID NO. 457) 

hiinlksgrnytncgnkscecsyk (SEQ ID NO. 458) 

kplaklrkrcktqinktkyergdviidnteiqkiiirdyhcllnvhkldh (SEQ JD NO. 459) 

krcktqinktkyergdviidnteiqkiiirdyhetlnvhkldh (SEQ ID NO. 460) 

20 ktqinklkycrgdviidntciqkiiirdyhctlnvhkldh (SEQ ID NO. 461) 

kplaklrkrektqinktkyergllviidnt0iqkiiirdyhcllnvh (SEQ ID NO. 462) 

kplaklrkrcktqinkt.kyorgclviidntciqkiiirdyh (SEQ ID NO. 463) 

klrkrektqinktkycrgdviiclnleiqkiiirdyh (SEQ JD NO. 464) 

krektginktkyergdviidnteiqldiirdyh (SEQ JD NO. 465) 

25 . ktqinktkyergdviidnteiqkiiirdyh (SEQ JD NO. 466) 

kkdkekkkdsncnrkkkqkcclkknpndnklkkieytnkilh (SEQ TD NO. 467) 

kdkckkkdsnenrkkkqkedkknpndnklkkicytnkith (SEQ ID NO. 468) 

kekkkdsncnrkkkqkedkknpndnklkkioytnkith (SEQ ID NO. 469) 

kkkdsnenrk:kkqkcdkknpndnklkkieytnkith (SEQ ll) NO. 470) 

30 klcdsnenrkkkqkcdJdmpndnklkkicytnkith (SEQ ID NO. 471) 

kdsnenrkkkqkeclkknpndnklkkieytnkith (SEQ ID NO. 472) 

kkkqkcdkknpndnklldcieytnkith (SEQ ID NO. 473) 

kkqkedkknpndnklkkioytnkith (SEQ ID NO. 474) 
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kqkcclkknpndnJdkkicytnkilh (SEQ ID NO. 475) 

kedkknpnclnklkkieytnkith (SEQ ID NO. 476) 

klrnpndnldkkieytnkith (SEQ ID NO. 477) 

knpndnklkkicytnkith (SEQ .ID NO. 478) 

5 klkkicylnkith (SEQ ID NO. 479) 

kkieytnJcith (SEQ ID NO. 480) 

kieytnkith (SEQ ID NO. 481) 

hgqikieclvnncnfoneqmknkyndcckmdiskskslksdfkk (SEQ JD NO. 482) 

hgqikicdvnnentimcqmknkyndeekn1.disksksJk (SEQ lD NO. 483) 

10 hgqikiedvn110nfr1r1eqmknkyncleokrnclisksk (SEQ JD NO. 484) 

hgqikieclvnnenfnncqrnknkynd<.,dondisk (SEQ lD NO. 485) 

kkycldlqnkynilnklknslcckncclkkyh (SEQ ID NO. 486) 

kyddlqnkynilnklknskekn<.x,Jkkyh (SEQ ID NO. 487) 

kynilnklknskekncdkkyh (SEQ ID NO. 488) 

15 klknsl.eekneelkkyh (SEQ lD NO. 489) 

knslcekneelkkyh (SEQ JD NO. 490) 

kncdkkyh (SEQ JD NO. 491) 

lungnnqdinenvynikpqefleeecedismvntkkcddiqcnik (SEQ l.D NO. 492) 

ktnlyniynnknddkdnildnenrcglylcdvrnknsnclkrindnfiklh (SEQ JD NO. 493) 

20 knsnclkrindnffldh (SEQ JD NO. 494) 

krindnffklh (SEQ ID NO. 495) 

hinueytnknpknc!Iyknccrnyndnnikdyinsnmlldc (SEQ ID NO. 496) 

hinncytnknpkncllykm1ernyndnnikdyinsmnJ11 (SEQ ID NO. 497) 

hinneylnknpkncllyk (SEQ ID NO. 498) 

25 Iqic!ykkckisqvwwcmpvkcltfotycrnnvlnskfonniekiph (SEQ ID NO. 499) 

kckisqvwwcmpvkdtfntycrnnvlnskiennicldph (SEQ ID NO. 500) 

kienniekiph (SEQ ID NO. 501) 

knktngskgvkgeyekkkctngh (SEQ JD NO. 502) 

ktngskgvkgoyckkketngh (SEQ ID NO. 503) 

30 kgvkgcydckketngh (SEQ ID NO. 504) 

kgeyek.kketngh (SEQ JD NO. 505) 

kliekinkskswffcddcidkrlaklrkrektqinktky<0,rgdviidnteiq.kiirdyh (SEQ JD NO. 506) 

kinkskswffcckleidkplaklrkrektqinktkyergclviidntciqkiirdyh (SEQ ID NO. 507) 
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kpbklrkrektginktkyorgdviidntciqkiirdyh (SEQ ID NO. 508) 

himlksqmy1negnkscecsykkkssssnkvh (SEQ ID NO. 509) 

klrkrektqinktkyergdviidnteiqkiirdyh (SEQ ID NO. 51 O) 

kxektqinktkyergclviidnte.iqkiirdyh (SEQ ID NO. 51 l) 

5 ktqh1ktkycrgdviidnteiqkiirdyh (SEQ ID NO. 512) 

kplaJdrkrektqinktkyergdviidntcigkiirdyhtlnvhkldh (SEQ JD NO. 513) 

klrkrektqinktkyergdviidnteiqkiirdyhtlnvhkldh (SEQ JD NO. 514) 

luektqinktkycrgdviiclntciqkiirdyhtlnvhkldh(SEQ ID NO. 515) 

ktqi11ktkyergdviid11ldqkiirdyhtlnvhkldh (SEQ ID NO. 516) 

10 kplaklrkreklqinktkycrgdviidnteiqkiirdybtlnvh (SEQ JD NO. 517) 

klrkroktqinktkyergdviidnteiqkiirdyhtlnvh (SEQ ID NO. 518) 

krcktginktkyergdviidntciqkiirdyhtlnvh (SEQ ID NO. 5l')) 

ktqinktkyergdviidntciqkiirdybtlnvli (SEQ ID NO. 520) 

hinilksqmytnognkscecsykkkssssnkvh (SEQ JD NO. 521) 

15 ksqmylnegnlrncccsykkkssssnkvh (SEQ ID NO. 522) 

kscccsykkkssssnkvh (SEQ JD NO. 523) 

kkbsssnkvh (SEQ ID NO. 524) 

klrnsssnkvh (SEQ ID NO. 525) 

kssssnkvh (SEQ ID NO. 526) 

20 himlksqrnytncgnksc(:csykkkssssnk (SEQ ID NO. 527) 

hirnlksqmytnegnkscccsykkk (SEQ JJ) NO. 528) 

him.lksqrnytnegnkscecsykk (SEQ JD NO. 529) 

himlksqmytnognkscecsyk (SEQ lD NO. 530) 

hnnhniqiykdk1-infmnphkvn1yhdnmsknertok (SEQ ID NO. 531) 

25 hnnhniqiylcdkrinfnmphkvmyhdnnJSk (SEQ ID NO. 532) 

hnuhniqi.ykclkdnfo1nphk (SEQ ID NO. 533) 

hkvmyhdnrnsknertck (SEQ JD NO. 534) 

30 

hkvmyhdnmsk (SEQ ID NO. 535) 

RKPLIKINS IN STRUCTURAL PROTEINS 

10212] H has also been determined that some stn1ctural proteins include 

Rcplildn structures. Structural proteins are molecules involve(! in tissue and organ 
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stipport., such as collagen in ~kin and connective tissue and in membrane structures, 

for cxmnple amyloid A4 precursor protein (APP) in brain. Overproduction of these 

proteins is <iB80ci\ttod with disease; specifically, sclerodenna in the case of 

overproduction of collagen in skin (Table 11) imd Alzheimer's Disease in the case of 

5 overproduction of APP in the brain (Table 12). 

(0213] 'I')Je association of sclcroclenm1 and rnalignancy h;1s been a source of 

controversy during recent years. Several mechanisms of interrelationship have been 

suggested in earlier reports. Reecnt long-term studies suggest an increased 

10 ;1ssociation-rntio of sclerodcrmn and malignancy. l'fowev"r, the underlying 

meclvmisnis remain elusive. (Wenz.el, J. Eur . .J. Derma(oJ. 20002 Mny-Jun; 12(3): 

296-300). 

[0214] Several proteins concerned with the excessive production of proteins in 

15 sckrodcrnu1. bavc been fbund to contain .Rephldn stmcturcs. Thus, these provickl 

.forthcr cx<1rnples of m1rncognizcd targets .for inhibition or cossalion of <:JX.ccssivc 

coll~1gcn production. THhk 11 provides a list of proteins in scleroderma and the 

associated Rcplikins. 

20 10215] Tho APP protein is the soorcc of the amyloid bola A4 protdn, which in 

excessive amounts forms plaques in the cxtracdlul;n· spaces in the brnin, producing 

toxic dTcds ast;ocintcd with nerve cell loss in AJy,heimcr's Disease. !\'Jost stmli0s to 

dale havo focused on t!K inability lo clear tho excessive deposits of AA, but httve not 

considered that, rather than a waste clearance problcm, this may actually be a 

25 problem of overproduction of the precursor protein Al>P. The high concentration of 

th() ){eplikins in APP (3.3 Replikins per 100 amino acids) strongly suggest that 

overproduction may well be the cause of Alzheimer's Disease (Table J 2). 

Therefore, the Replikins contained in Table 12 \Oan be blocked or inhibited by the 

same m<,tl1ods ns illnstrntcd in detail for the glioma Replikin. 

30 
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Table 11 

Proteins overprmh1cl'd i11 sclcrodcrma aud associated Replikins; 

PMCl HlJMAN; 

5 hreict.iqssggimllkclqvlrcskiagvkvacitclilk (SEQ ID N0.536) 

hn:ktiqssggimllkclqvlresk (SEQ ID N0.537) 

34J(D uuclcolar sdcrodcrnrn antigen; 

hrcictiqssggimllkdqvlrcskiagvkvaeiteliklkakndqk (SEQ ID N0.538) 

hreicfa]8sggimllkdqvlrcskiagvkvadklilk (SEQ ID N0.539) 

JO llibrillnrin: 

kkrnqqenmkqpcqltlcpycrclh (SEQ JD N0.540) 

kmqqcnm.kpqcqltlepyordh (SEQ TD NO. 541) 

SPOJ> HUMAN; 

herneeHkknrvcindvepcvfkemmcfiytgkapnldk (SEQ JI) N0.542) 

15 bcrnccskknrvoindvepovfkommcfiytgk (SEQ JD NC\543) 

Centromere protein C; 

khgdkvyk (SEQ ID N0.544) 

kJilgpqcckgkqh (SEQ JD NO. 545) 

hnrihhk (SEQ JD NO. 546) 

20 hhnssrkstkktnqssk (SEQ ID NO. 547) 

hnssr:kstkktnqssk (SEQ ID NO. 548) 

khhnilpktlandkhshkph (SEQ ID N0.54'!) 

hhnilpktlandkhshk (SEQ ID NO. 550) 

hnilpktlandkhshk (SEQ ID NO. 551) 

25 hnilpktlandk (SEQ .ID NO. 552) 

kntpdskkissrnindhh (SEQ ID N0.553) 

Jmtpdskkissrnindh (SEQ JD NO. 554) 

kcltciqspskecqkshpksvpvsskkk (SEQ ID NO. 555) 

kdtciqspskecgkshpksvpvsskk (SEQ ID NO. 556) 

30 hpksvpvss!dd( (SEQ lD NO. 557) 

hpksvpvsskk (SEQ ID NO. 558) 

hpksvpvssk (SEQ :m NO. 559) 
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Ji'actor CTCl3F', Kl/ antig1111: 

lrnlqekvcikqlnh (SEQ JD NO. 560) 

ktlfplicakkdqvlageifgclr.1hcdgptakklktcggg(\h (SEQ ID NO. 561) 

ktli'jJlieakkkdqvtageifr1dnb (SEQ ID NO. 562) 

5 klcvJkkierhsih (SEQ ID NO. 563) 

klcv.lkkic:rh (SEQ ID NO. 564) 

kgpsJjJ!kgiteqqkegleivk (SEQ JD NO. 565) 

hgpsfplkgiteqqk (SEQ ID NO. 566) 

ATP syuthase subunit 6: 

10 htllkilstflfk (SEQ ID NO. 567) 

hllgnndknllp$k (SEQ ID NO. 568) 

PHRL nuclear protein: 

hrhcgvficrgkedalvtl( (SEQ ID NO. 569) 

hogvficrgkedalvtk (SEQ ID NO. 570) 

15 hsgg11rgrgrggkrghqsgk (SEQ ID NO. 571) 

krgnqsgknvmveph (SEQ JD NO. 572) 

krgnqsgknvmvophrh (SEQ ID NO. 573) 

kkmqqenmkpqcqltlepycrdh (SEQ ID N0.574) 

kmqqenmkpqeqltlepyordh (SEQ 1D NO. 575) 

20 HPlHs-alpha protein: 

J1aypedacnkcketak (SEQ JD NO. 576) 

kcanvkcpqiviafyeerltwh (SEQ lD NO. 577) 

l<vlclrrvvkgqvcy!Ikwkgfseeh (SEQ JD NO. 578) 

kgqvcyllkwkgfaceh (SEQ JD NO. 579) 

25 FM/Sci nucleolar protein: 

ksevaf1gvklrnglpsacrlcnvlfgphdcsh (SEQ ID N0.580) 

ksovaagvkksgplpsaerlcnvlfgph (SEQ JD NO. 581) 

Jrnaeygkkaksetfrllhakniirpqlk (SEQ ID NO. 582) 

kaaeygkkaksetfrJlhak (SEQ ID NO. 583) 

30 ksctfrllhnk (SEQ ID NO. 584) 

lrnkniirpqlk (SEQ ID NO. 585) 

hmnikiaeclpk (SEQ ID NO. 586) 

hsl<lhllklycnvdsnk (SEQ lD NO. 587) 
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5 

hllklycnvdsnk (SEQ ID NO. 588) 

Table l2 

Amyloid beta A4 precursor prnfoin (APP) .Replikins: 

kakcrkakh (SEQ JD NO. 589) 

kdrqhtlk (SEQ ID NO. 590) 

kdrqhtlkh (SEQ ID NO. 591) 

ketcsd<stnlh (SEQ ID NO. 592) 

10 kloeisevkmdnc:fgh (SEQ lD NO. 593) 

kkeiscvkmdaefgbdsgfovrh (SEQ ID NO. 594) 

kkyvraeqkdrqhtlkh (SEQ JD NO. 595) 

kyvrncqkdrqhi.lkh (SEQ ID NO. 596) 

kkyvn\oqkclrqh (SEQ JD NO. 597) 

15 kyvraeqkdrqht (SEQ JD NO. 598) 

hhvfrm1lkkyvraeqk (SEQ ID NO. 599) 

hvfnrnlkkyvracqk (SEQ ID NO. 600) 

hhvfi.111i.lkkyvracqkclrqhtlkh (SEQ lD NO. 601) 

hvfnrnlkkyvracqkdrqhtlkh (SEQ ID NO. 602) 

20 hahfi:Jbikt)rkakb (SEQ TD NO. 603) 

h<1hll1kakcrleak (SEQ JD NO. 604) 

hfr1lrnkcrkak (SEQ ID NO. 605) 

bqcrn1dvcetl1lhwh!vaketcsdrntnlh (SEQ lD NO. 606) 

hqerrnclvccthlhwhtvaketcsek (SEQ ID NO. 607) 

25 hwhtvaketcsok (SEQ ID NO. 608) 

htvaketcsek (SEQ ID NO. 609) 

hlhwhtvaketcsek (SEQ JD NO. 610) 

hrnnvqngkwesclpsgtktcigtk (SEQ ID NO. 61 l) 

hmnvqngkwesdpsgtk (SEQ ID NO, 612) 

30 

103 



PASSIVE IMMlJNIT'l 

[0216) In another embodiment of lhe invention, isolated Replikin j)(:pticlcs 

may be used lo generate antibodie8, which n1ay be used, frn· Gxampk to provide 

passive imnrnnity in an imlividunL Passive immunity to the strain of influenza 

5 identified by the method of the invention to be the most likely cause of future 

infltwnx.a infoctions nuty ho obtained by administeiing antibodies to Replildn 

sequences of the identified strain of infhir,mw virus to patients in need. Similarly, 

passive immunity to malaria may be obtained by administering antibodies to 

Plasrnodiurn falciparnm Replikin(s). 

[02.17] Various procod1.11'tls known in the art may be used for the production of 

antibodies to l:Zeplikin sequences. Such antibodies include but arc not limited to 

polyclom1l, rnonoc.lonal, chimeric, humanized, single chnin, Fah Jhignwnts and 

fragrnents produced by t\n Fab expre>ssion library. Antibodies that tire linked to a 

Is cytotoxic ug(>ni: may also be generated. Antibodies may also be administered in 

combination with an antiviral agenl:. Furlhennore, combinations of anlibodi.es to 

different Rcplikins may lk administered as an antibody cocktail. 

10218] For tho production of antibodies, various host aninmls or plants n1ay be 

20 immunized by injection with a Rcplikin peptide or a combination of Replikin 

peptides, induding bnt not lirnitcd to rabbits, mice, rats, and larger mammals. 

[0219] Monoclorntl antibodies to H.eplikins may be prepared by usmg any 

technique that provides for the production of antibody molecules. These include but 

25 arc! nol lilnitcd to the hybridorni1 technique originally described by .K.ohl.er and 

Milste.in, (Nature, 1975, 256:495"497}. the human Tl-coll hybridoma technique 

(Kosbor et al., 1983, ln1nmnology Today, 4:72), nml the EBV hybridoma technique 

(Cole ct aL, Monoclonal Antibodies m1d Cancer Therapy, Alan R. Liss, Inc., pp. 77" 

96). ln addition, techniques d10veloped for the production of chimeric antibodies 

30 (Morrison ct al., 1984, Proc. Nat. Acad. Sci USA, 8 l :6851-6855) or other 

techniques may be used. Alternatively, techniques described .for \hi" production of 

single clwin antibodies (US 4,946, 778) can be adapte.d to prod ti co OR.eplikin-specific 

single chain antibodies. 
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[0220] Particularly usefl.tl antibodies of the invention arc those that spccific;11Jy 

bind to Replikin sequences contained in peptides and/or polypoptidcs of influenza 

virus. For exnrnple, antibodies to any of peptides observed to bo present in an 

5 emerging or rc"enierging strain of influe1w.a virus and combinations of such 

antibodies arc uscfol in thio treatment and/or prevention of influenza. Similarly, 

;mlibodics to any Rcplikins present on malaria antigens and combinations of such 

antibodies arc uwl:\il in the prevention and tre.atrnent of malaria.. 

10 1022.1 I Antibody fr:1gments which contain binding sites for a RepJikin may be 

generated by known tcclmiques. For example, Nuch fragnwnts include but nre not 

limit0d to F(ab')2 fragment~ which can bt> produc(~d by pepsin digestion of the 

antibody rn.okculcs and the Fab fi:agmn1ts tlwt can he gcncrakd by reducing the 

disulfide bridges of the F(nb')2 frngmenls. Altcrnatiwly, fab expression libraries 

15 can be generated (lhu;u el al., 1989, Science, 246: l27 5-l 281) to :1llow rapid :ind 

easy identification ofn1onoclonal Fab fragments with the desired specificity. 

[0222] The fact that antimalignin antibody is in(:ri:lil8ed in concon tra.\ion m 

htmrnn malignancy rngardlcss of cancer cell typ<: (Figure 5), and tlmt this antibody 

20 binds to maligrwnt cells regardless of cdl type now may bo explained by the 

presence of' the Rcplikin structures herein found to be pn,sent in most malignanci<os 

(Figure 1 and Tabk 2). Population studies have shown that antin1<.1lignin antibody 

increases in concsntration in healthy adults with age, and more so in high-risk 

fa.nrilios, as the frequency of canc<:ir increases. An additional two-fold ,)r greater 

25 antibody increase, which occurs in early maligmmcy, has beon independently 

confirmed with a sensitivity of 97'X, in breast cancers 1-10 nnn in size. Shown to 

localize preferentially in malignant cells in vivo, histochemically the antibody docs 

not bind to nornrnl cells bnt selocl.ivcly binds to (Figure 4a,b) and is highly cytotoxic 

to tr:msfornwd cells in vitro (Figure 4(:-j). Since in these cxmnp!es the same 

30 antibody is bound by several cell types, that is, brain glioma, hematopoidic cells 

(leukemia), <lHd small cell carcinoma of lung, malignant Rcplildn class unity is again 

demonstrated. 
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[0223] Antirnalignin does not increase with b<;i1ign prolifrnition, but 

specifioally increases only with malignant transfornrntion and replication in breast in 

vivo and returns from elevated to normal values llpon elimination of rnalignant cells 

(Figure 5). Antimalignin antibody concentration has been shown to relate 

s quantitatively to tho survival of cancer patients, that is, the 1.nore antibody, the longer 

the survival. Taken together, these results suggest that nnti-Replikin antibodies may 

be a part of a n1cdrnnisrn of control of cell tr:nisf()rmation mid replication. 

Augmentation of this immune response may be usefnl in the control of replicati()n, 

either actively with synthetic H(oplikins as vaccines, or passively hy the 

IO rrdn1inislration of anti···Replikin antibodies, or by tht~ introduction of rn:m-im1mino 

based org:mic <tgents, such as for example, carbohydrates, lipids and the like, which 

are similarly designed to target the Replikin specifically. 

[0224] ln m1otllcr embodiment of the invention, 1n1mnno scrum containing 

15 autibodios to one or more Roplikins obtained from an imliviclunl exposed to one or 

1norc RcpJikins may be used to induce passive immunity in another individual or 

animal. lrnm.unc serum may be administered via i.v. l:o a subject in need of 

treatment Pnssive immunity also can be achieved· by injecting a recipient with 

preforrned antibodies to one or rnorc RcpJikins. h\ssive immunizal:iou may be med 

20 to provide inimeclinte protection to individuals who have ho(lJ1 exposed to an 

infectious organisni. Administrati(.ll'l of immune scrum or preformed antibodies is 

routine and the skilled practitionc1· can readily nscertain the amount of scrnm or 

antibodies needed to achieve the desired cl'l.0ci. 

25 SYN'JlJTCI'IC REPLIKIN V ACCINJi;S (ACTIVE IMMUNITY) 

[0225] Synthetic Roplikin vaccines, based on Rcplikins such as tho glioma 

Replikin (SEQ JD NO.: 1) "kagv110hkk" or thee hepatitb C Rcplikin (SEQ l.D NO,: 

18) "hyppkpgcivpak'', or .HIV Replikins such as (SEQ ID NO.: 5) "kcfocgkcgh" or 

(SEQ ID NO.: 6) "kvylawvpabk" or preferably, an influenza vaccine based on 

30 conserved and/or emerging or rc··Gtnerging Replikin(s) over a given tillJe period may 

be used to augment antibody concentration in order to lyse the respective virus 

infected cells and rckasco virus extracellularly where chotnical treatment can then be 

effective. Similarly, n malaria vaccine, based on Replikins observed in Plastnoclium 

106 



falcipnrurn mahrri~1 anlig,1ns on the merozoite surface or within the parasitophorous 

vacuole, for exn111ple, can be used to generate cytotoxic nntibodies to malaria. Table 

7 shows the relation of shortening or compacting of Replikin sequences to mortr;lity 

rate caused by the orgmiisms which contain these Replikins, to as short as seven 

5 amino acids. This co!Telation has been fr>lmd by us to be a general phenon.1011011 

regardless of the type of orgm1isrn. We have also found that there 1miy be a 

progression over time to l]lo shortened Replikin structure, as in influenza and SARS 

viruses. There is abundant evidence that there are constant evolutionary and 

competitive pressures for the emergence of constantly increasing "efficacy" of each 

JO inJoctious organis1n. Bused upon these observations, and by projection, it would 

appear that if evolutionary pressures are towanh shorter nnd shorter :R.cplikin0, with 

higher and higher concentrations of lysine (k), to as high as 70% as in EEL leukemia 

(Table 7),, then the projcct(;d tJworcticnl ideal wonld be the shortest possible 

Replikin p<;;rmitted by the algorithm which d<:!fines a Replikin, that is six amino acids 

J 5 (two ks six lo ten amino acids apart), with the highest possible % k ( .sec Exarnpk 

below in deduced Rcplikin "kkkkhk", which contains 83.3% k, 5/6, nnd one. 

obligatory "h"). We have tlwrcfore, so-to-sptoak, take.n what appears to !JG, or might 

be, the next evolutionary step, not apparenlly as yet taken by t:he organisms 

themselves, and devised the resultant clcducccl Rcplikins to use HS general vaccines. 

20 These R('plikins which wt: have deduced have niaxirnnrn. %'k's, l:bernfore 

n1axin1um potential binding capacity, plus the constituent 'h' by ddinition required 

lbr the Replikin, giving lhe potential for 'h' connection to reclox energy systems. 

These devised Replikins are least lik<:Jly to be cleaved by organisms because of their 

short length (proteins are cleaved to 6 to J 0 nmino ac.ids long in processing for 

25 presentation to and recognition by immune coils), therefore most likely to present 

intact lo· imm1.1ne···-J:'i:inning nppara1us(es in tlw organism to which they arc 

i!dministorcd, and, becmtse of their high k content, they arc. most likely to generate a 

maximum irnnrnne response which mimics and may increase the nmxinmm such 

rnsponsc which can be generated against short homologous high rnortality Replikins. 

30 Further, we have found that high 'I(, k Rcplikins generate the highest: antibody 

responses when administered to n1bbits. These synthetic peptides, designed by us, 

nre designated as Universal synthetic epitopes, OJ' "UTOPE"s , and the vaccines 

based upon these lJTOPEs, arc designated "UV AX"s. UVAXs, deduced synthetic 
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vacc.incs, ma.y btJ used as sole vncdnes or as adjuvants when administered with more 

specific Rcplikin V<lccines or other vaccines. The following arc examples of 

deduced UTOPEs and UVAXs: 

DEVlSEJ) SYNTHETIC REPLIKIN SEQ TD NO: 

5 (UTOPE OR. UV AX) 

10 

15 

kkkkhk 

kkkhkk 

kkhkkk 

khkkkk 

kkklddd1 

kkkkkhk 

kkkkhkk 

kkkhk.I(J( 

kkhk.kkk 

khkkkkk 

hklckkk.k 

(0226] 

732 

733 

734 

735 

736 

737 

738 

739 

740 

741 

742 

.Recognin and/or l~Gp!ikin peptides may be adm.inisterecl to a subj"ct to 

induce the imrnune syston1 of the subject to produce anti-Rcplikin antibodies. 

20 Generally, a 0.5 to about 2 ing dosage, preferably a l mg dos<tgc of cnch peptide is 

administered to the subjcd to induco an immune response. Subsequent dosages may 

be administered if desired. 

[0227] The Rq1Jikin sequence structure is associated with the frmction of 

25 replication. Tims, whether the Replikins of this invention arc used for targeting 

sequences that contain Rcplikins for the purposc of diagnostic identification, 

promoting repliclttion, or inhibiting or attacking replic<ttion, for example, the 

structure-:f:i.mdion re!ntionship of the Rcplikin is fundamental. 

30 [0228] It is prnforable to utiliY.c only tho spoci fie lZeplikin structure when 

seeking to induct) antibodies that will recognize and attach to the Replikin fragment 

and thereby cause destruction of the cell. Evon though the lnrger protein sequence 
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may be known .in the art as having a "replication associated fonction," vaccmos 

using the larger protein often have foiled or proven ineffective. 

[0229) Although the present inventors do not wish to be held to a single 

5 theory, tho studies herein suggest that the prior art vaccines arc incffoctive because 

th<0y arc b11scod on the use of th0 larger protein scoqum1Ce. The larger protein 

s<x1ucnce invariably has one or more epitopcs (independent antigc.nic sN1nenecs that 

can induce specific antibody frirmation); Replikin structures usually comprise one ol' 

these potential epil:opes. The presence of other epitopes within the larger protein 

10 may intorferc with adequate formation of 1u1l:i.bodies to the Replikin, by "flooding" 

the irnmum1 systcrn with irreJov<nit antigenic stimuli that may preempt the Rcplikin 

ilntigens, See, e.g., Webster, R.G., .J. lmmunol., 97(2):177"183 (1966); nnd Webster 

cl al., J, Infect. Dis., 134:48-58, 1976; Klcncrman ct al, Nature 394:421·-422 (1998) 

for a discussion of this well"lrnown phcnom.cnon of antigenic primacy whereby the 

15 first peptide cpitope p.rnsmted and recognized by U1e in1munc system subsequently 

prevails and antibodies are ma(k to it even though othQr pqJtidc cpitopcs ;ire 

presented at tho s;i:rnc tilne. This is another reason that, in a vaccine formulation, il 

is important to present the constant Replikin peptide to the inim.tme systenJ first, 

befi:,r0 presenting other qiitopes from I.he organisrn so that the RepJikin is not pre-

20 empted but lodged in immunological rneniory. 

[0230] The Jonnation of an antibody to a non-Replikin epitope may allow 

binding to the cdl, bul not necessarily lead to cell destruction. The prose.nee or 

strucl:und. "decoys" on the C>tcrmini of malaria proteins is nnolher aspect of this 

25 <tbility of other cpitopes to interfere with binding of effective anti-Replibn 

antibodies, since the decoy cpitopcs have many lysine residues, but no histidine 

rt'sidues. Thus, decoy 0pitopes may bind nnti-Repl.ikin antibodies, hut may keep the 

antibodies away from histidine-bound respiratory enzymes. Treatment mny 

therefore be most efficacious .in two stages: I) proteases to hydrolyze decoys, then; 

30 2) anti-Replikin antibodies or other anti-Replikin agents. 

[0231) It is well known in the art that .in the course of antibody production 

i1gainst a "foreign" protein, the protein is first hydrolyzed into smaller fragments. 
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Usually fragments containing frorn about six to ten ammo acids cire sckctud for 

antibody formation. Thus, if hydrolysis of a protein does not result in Replikin­

containing fragments, anti-Replikin antibodies will not be produced. In tbis regm-d, 

it is interesting that Rcplikins contain lysine residues located six to ten amino acids 

5 apart, since lysine residues are known to bind to membranes. 

10232] Furlhennore, Rcplikin sequences contain at Joas! one histidine residue. 

Histidine is frequently involved in binding to redox centers. Thus, an antihody that 

specifically recognizes n Replikin sequence has a better chance of inactivating or 

10 destroying the cell in which the H.cplikin is Jocated, as seen with anti-n1nJig11in 

antibody, which is perhaps the most \:ytotoxic anti .. cancer antibody yot described, 

being active at picogn1ms per cell. 

[0233] One of the reasons that vaccines din:cted towards a parl.icu.lar protein 

15 antigen of a disease cansing agent lrnv<;J not bmm fully effoctivc in providing 

protection against the disease (such as fool: and mouth v;wcinc which has been 

devc]opecl against the VP I protein or large segments of the VPI protein) is that the 

best antibodies have not been produced, that is - ii is likely that the ~.mt:iboc!ics to the 

Rcplikins have not been produced. Replikins have nol: bt~on produc.::d. That is, 

20 cith(er epitopes other than Replikins present in the larger protc,in fragments may 

intcrforc according to the phenomenon of antigenic primacy referred to above, 

and/or because the hydrolysis of larger protein sequences into sirnlllcr sequences for 

processing to produce antibodies results in loss of integrity of any Roplikin strncture 

that is present, e.g., the Replikin is cut in two and/or the histidine residue is lost in 

25 the hydrolytic proc0ssing. The pres(;nt studies suggest that for im effective vaccine 

to be produced, the Rcplikin s<)(Juencc.s, and no other epitope, should be used as the 

w1ccinc. For cxmnple, a vaccine of tho inwntion can he generated using any one of 

tho Roplikin peptides identified by the three-point recognition system. 

30 10234] Particularly preferred peptides - for example - an inJ:luenza vaccine 

include peptides that have been demonstrated to be conserved over a period of one 

or more years, preferably about three Y"ars or more, and/or which are present in a 

strain of in1:1ucnza virus shown to have the highest increase in conce:ntration of 
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Rcplikins relative to Roplikin concentration in other influenza virus strains, e.g., nn 

emerging slrain. The increase in Roplikin concentration preferably occurs over a 

period of at least about six months to one yem.-, preferably at least about two years or 

more, and most preferably nbont three years or more. Among the preferred Rcplikin 

5 peptides for use in an influenza virus vaccine arc lhose Replikins observed to "re­

emerge" afl0r M absence from tho hcmagglutinin amino acid s"'quence for one or 

n1orc yenrs. 

[0235] The Replikin peptides of the invention, alone or in vanous 

10 combinations arc adrninistcrcd to 11 subject, prdcrably by i.v. or intrnmusc.1ilar 

injection, in order to stinlulate the irnnrnne system of the subject to produce 

antibodi(lS lo lhc peptide. Generally the dosag~ of peptides is in the range of from 

about 0.1 rig to about l 0 rng, prefcrnbly about I 0 ftg w about l mg, and most 

preferably about 50 ftg lo about 500 ug. The skilled practitioner can readily 

15 detenninc the dosage and number of closage;s needed to produce an cffcctiv"' 

20 

25 

1.1Jm1une response. 

QUANT'lTA'flVE MEASUREMENT EARLY RESPONSE(S) TO RKPLIKIN 
VACCINES 

10236] The ability to rnoasure q\iantil.alivdy tho early sp(;cific <.tntibody 

response in rh1ys or H f\Jw weeks to a Rcplikin vaccine is a major prnctical advantage 

over other vaccines for which only a clinical response months or yearn later can be 

measured. 

AD.JUVANTS 

)0237] Vnrious uc.ljuv(mts may be used to enhance the immunological 

rGsponse, depending on tho host species, including but not limited to Frcund's 

(\;oniplote and incomplete), mineral gels, such as aluminum hydroxide, surfm~e 
' 

30 active substances such as lysokcithin, pluronic polyols, poly(mions, peptides, oil 

on1ulsions, key limpet hemocyanin, dinlrophenol, and potentially useful human 

adjnvants such as BCG and Corynebacterimn parvum. In addition to tho use of 

synthetic UTOP.Es 11s vaccines in thems01vcs, UTOP.Es ca11 be used as adjuvants to 

other Replikin vaccines and to 11011-Replikin vaccines. 
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REPLJKIN NUCLEOTU>Ji: SU:QUENCES 

[0238] Rcplikin DNA or RNA rnay have a number of usos for the diagnosis of 

diso11scs resulting from infection with a virus, bacterium or other Rcplikin 0ncoding 

5 agent. For example, R<Jplikin nucleotide sequences may lw used in hybridization 

assays of biopsied tissue or blood, e.g., Southern or Northern analysis, iucluding in 

situ hybridization ~1ssays, to diagnose the presence of a particular organism in a 

tissue sample or an environmental snrnple, .for example. The present invention also 

contcrnplates kits cmrtai\Jing antibodies specific for particular Replikins that are 

J () present in a particular pathogen of interest, or containing nucleic acid rn.okcu.lcs 

(sense or antisenso) that hybridize specifically to a particular Replikin, nm! 

optionally, various bnftorn and/or reagent5 needed f<.>r diagnosis. 

[0239] Also within the scope of the invention are oligoribonucleotide 

15 sequences, that include anlisrn1s<0 HNA nnd DNA m.okculcs and ribozyrncs that 

function to inhibit the translation of.Replikin- or rccognin-containing mRNA. Both 

nntisense .RNA and DNA molewles and ribozymes may be pre.pared by nny method 

known in the arL The antisenso molecules (;an be incorporated into a wide variety of 

vectors for delivery to a subject. The skilled praclitione.r can readily dctermino the 

20 best rout.o of delivery, although gt,nerally i .v. or i.n1. delivery is routine. The dosage 

arnonnl is nlso readily asco1·t.ainabk. 

(0240] Parlicularly preferred antiscnsc nucleic acid molecules are those th~li: 

arc complementary to n Replikin sequence contained in a mRNA 011coding, for 

25 example, an influenza virus polypeptide, wherein the Replikin sequence comprises 

from 7 lo about 50 amino ncids including (l) at least one lysine residue located six 

to ten residues from a second lysine residue; (2) at least one histidin0 rcsidtw; nnd 

(3) at least 6'% lysine residues. More preferred arc antisenso nucleic acid molecules 

that are complementary to a Replikin present in the coding strand of the gene or to 

30 the mRNA encoding the influeriza virus hemagglutinin protein, wherein the 

imtis0nsc nucleic acid rnolecnlo is complementary to a nucleotide sequence encoding 

a Replikin that has bcien demonstrated to be conserved over a period of six months to 

one or more years and/or which are pre;osent in a strain of influenza virns shown to 
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5 

have an increase in concentration of Replikins relative to Rcplikin concentration in 

other influen:n1 virus stndns. Tho incn:ase in Replikin concentration preferably 

occurs over a period of at least six rnonths, preferably about one year, most 

prnfcrably about two or three years or more. 

[0241] Similarly, antisf;lnsc nuckic acid molecuks that are complemcntmy to 

mRNA thosG that arc cornplementary to a mRNA encoding bacterial Replikins 

comprising a Rcplikin sequence of from 7 to about 50 amino acids including (l) at 

least one lysine residue located six to ten residues from n second lysine residue; (2) 

lO at least one histidine residue; nnd (3) at least 6% lysine residues. Moro pro.forred m·e 

antisensc nucleic acid molecules that arc complementary to the coding strand of the 

gene or to the mRNA encoding a protein of the lntctcria. 

DIAGNOSTIC APPLICA'l'IONS 

15 [0242] For organisms such as diatom planktlln, fr>ol and mouth diseas0 virus, 

tornato loaf curl genlini vjrus, hepatitis B and C, Fl.IV, influenza virus and malignant 

cells, identified constituent Rcplikins arc uscfol as vaccines, and also may be 

usefully tnrgded Jor diagnostic purposes. For (JXampk, blood collected for 

iransfi1sions may be screenocl for contarn..ination of organisms, snch as HJV, by 

20 screening frir the presence of Roplikins shown to he specific for the contamination 

org<in1sm. Al.so, screening for Replikin structures specific for a particulnr 

pathological organisrn leads to diagnostic detection ortho organism in body l.iss11e or 

in the environment. 

25 REPLJKJN STIMULATION 011' GROWTH 

f0243] In another embodiment of the invention, Replikin stn1ct1n-es am used to 

incr(;)ase the niplication rate of cells, tissues or organs. A n10lhod is available to 

incroase replicntion rat0s by the addition of specific Replikin structures for otl1or 

cells, tissues or organs that it is desired to replicate more rapidly, together with or 

30 without appropriate stinrnlae to cell d.ivision know in the art for said cells, tissues or 

organs to incroasc the rate of replication and yield. This may be accomplished, for 

example, by methods known in the art, by modifying or transforming a gene 
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oncorhng for or nssociatcd with a protein or enzyme having a replic<ition fonclion in 

the organism with at least one Roplikin structure. 

[0244] In another aspect of the invention, Rc:plikin structmcs are used to 

5 increase the replication of organisms. The present invention dcmonslnttcs tlwt in 

influonza virns, .for cxamp le, incn.oased rcp.lioation i\ssociatcd with epidemics is 

assodaied with increased conc.entration of Replikins. The increase is due to J) the 

roappearancc of particular Replikin structures, wliich were present in previous years, 

but which thon disappeared for ono or more years; and/or 2) by tlw appearance of 

10 new Replikin compositions. Jn addition, in rnalaria Replikins, repetition of the same 

Replikin in a single protein occurs. l<'ui.-the,-, UTOPJ:is cnn be used to sti.mulntion 

growth of an organisn1 or to increase replication of organisms. 

[0245] Thus, lhe present inwntion pr(wides methods and coi.npositions for 

15 increasing the replication of organisms. Similarly, in the mllnncr that Ruplikins of 

diflerent organisms can b"' tnrgctcd to inhibit wplication of any organism, Rcplikins 

can be used to increase the replication of any organis1n. For exampk, production of 

rice, nrni;;e, and wheat crops, whidl are critical to foeding large populations in the 

world, can ho improved, fr>r exampk, by increasing the concentration (nun1bcr of 

20 Replikins/l 00 amino acid residues) of any particular strain of rice. 

25 

30 

[ 0246] As an example, in the Oryza sativ:1 strain of rice, cal;tbsc isolated from 

inimnture ~eeds WflS obsmvcd to contain the .i;bllowing different lkplikins within the 

491 i1mino acid sequence oftlrn protein: 

kiiidvihalkpnprsh (SEQ ID NO. 638) 

ldj)(lvihnlk (SEQ ID NO. 639) 

bryvklhwk (SEQ 10 N0.640) 

hpkvspelraiwvnylsqedeslgvkianlnvk (SEQ ID NO. Ci4l) 

lrntibkqndfk (SEQ ID NO. 642) 

happtpitprpvvgrrqkatihkqndfk (SEQ ID N0.643) 

kfrpsssfcltkttttnagapvwndnealtvgprgpilledyhliekvah (SEQ ID NO. 644) 

kfrpsssfdtkttttnagapvwndnealtvgprgpi!kdyn (SEQ ID NO. 645) 
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f 0247] Thus, by using recombinant gene cloning tecJmiqu0s well known in the 

art, the concentration of Replikin structures in an organism, such as a food crop 

plant, can be incre11sed, which will promote increased rcplicntion of the organi$m. 

f<'or cxampk, inserting additional Replikin se.quences, like the Replikins iclcntilled 

5 above, into the Oryza sativa catalaso gene by methods well know in tbe art will 

promote this organism's rcpliention. 

l () 

15 

[0248] Shnilorly, in the NBS .. LRR protein of Oryza sativa (japonica cultivar 

group), the fo !lowing Replikins were found: 

kvkahiqkh (SEQ ID NO. 647) 

kvkabfqk (SEQ ID NO. 648) 

kdyciclkckllih (SEQ ID NO. 648) 

hrnkqcfafoavl.j.1k (SEQ ID NO. Ci.50) 

hvfwolvwrsffqnvkqigsifr1rkvyrygqsdvttskihcllmhdlavh (SEQ ID NO. 65 l) 

kqigsi.fqrkvrygp~dvttskihdlmhcllavh (SEQ ID NO. 652) 

kqigsifqrkvyrygpsdvttskibdlmh (SEQ ID NO, 653) 

kqigsifrp·kvyrygqsclvttskih (SEQ ID NO. 654) 

10249] Further, for aspartic proteinaso oryz:1sin I precursor protein, the 

20 following Replikins worn found: 

khgvsagik (SEQ ID N0.655) 

htvfdygkrnrvg1:,1k (SEQ ID NO. 657) 

hsrylrngqsstyqkngk (SEQ ID NO. 658) 

25 [0250] Similarly, in the MADS .. \Jox protein FDRMADS3 tnmscription factor 

30 

ofOry;;a saliva (indica cultivar~group), the following Rcplikins were found: 

kqcamvlkqeinllqkglryiygnranch (SEQ ID NO. 659) 

kqcinllqkglryiygnrnnd1 (SEQ JD NO. 660) 

kskcgrn.lknanei.lqckivcqnglidvgrnmvadqqngh (SEQ ID N0.661) 

kaaneilqddvoqnglidvgmmvadqqngh (SEQ JD NO. 662) 
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10251) Similarly, in LONI MAIZE (ATP-binding redox associated Ilyclrolase; 

Serine protense; Multigone family; Mitochonclrion), the following Replikins were 

found: 

kvlaahrygik (SEQ JD NO. 663) 

5 Jdkiamkhliprvlcqh (SEQ JD N0.664) 

JO 

15 

[0252] 

klkiamkh (SEQ ID NO. 665) 

ktslassinlrnlnrkfirislggvkdcadirgh (SEQ ID N0.666) 

kalnrkfirislggvkdcadirgh (SEQ JD NO. 667) 

kilrislggvkdeadirgh (SEQ ID NO. 668) 

kvrlslrntolvdrhlqsilvaekilqkvcgqlsksqk (SEQ ID NO. 669) 

hlqsilvackitqkvegglsksqk (SEQ JD NO. 670) 

kvrlslmlelvdrh (SEQ JD Nb. 671) 

kvggsavesskqcltkngkcpihwhskgvaaralh (SEQ JJ) NO. 672) 

kvggsavcsskqdtkngkepihwh (SEQ ID NO. 673) 

kvggsav0sskqdtknglrnpih (SEQ ID NO. 674) 

kqdikngkcpihwhskgvaaralh (SEQ JD NO. 675) 

kqdtkngkcpih (SEQ JI) NO. 676) 

Siniiln.rly, for Glyccraldcbydc 3-pho.spate dehyclrogcnuse A, a 

20 d1loroplnst precursor, the following Rcplikins nre .fonnd: 

hrdlrraraaalnivptstgankavslvipnlk (SEQ ID NO. 677) 

kvlddqkfgiikgtmttth (SEQ l.D NO. 678) 

hiqagakkvlitapgk (SEQ IDNO. 679) 

hgrgclaspldviaindtggvkqashllk (SEQ ID NO. 680) 

25 kqasbllk (SEQ ID NO. 710) 

(0253] Further, examples of rust resistance-like protein HP1"4 (Zea mays) 

found include the following Replikins: 

kvrrvlskdysslkqlintlmmcldcliskhlqiicsglec;redkvwmkoniik (SEQ ID NO. 681) 

30 kvrrvlskclysslkqlmtlmmdcldiskh (SEQ JD NO. 682) 

hlqiicsgleeredkvwrnkeniik (SBQ ID N0.683) 

hdlreniimkaddlask (SEQ TD NO. 684) 

Jwqnlcnvigkdealask (SEQ ID NO. 685) 
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kkqgyelrqlkdlnclggslh (SEQ ID NO. 686) 

kqgyclrqlkdlnclggslh (SEQ JD NO. 687) 

klylksrlkelilewssengmdamniih (SEQ ID NO. 688) 

hJqllqJngnwerlpnkvcnJsklrylrgykdqipnigk (SEQ TD NO. 689) 

hlqllqlngmverlpnkvenlskrylrgyk (SEQ lD NO. 690) 

hlqllqlngrnverlpnkvcnlsk (SEQ JD NO. 691 ) 

lmsnklpksvgclk (SEQ ID NO. 692) 

klpkvgelkh (SEQ ID NO. 693) 

hlsvrvesmqkhkoiiyk (SEQ lD NO. 694) 

khkoiiyk (SEQ ID NO. 695) 

klrdilqesqkfllvldlalfkh (SEQ TD NO. 696) 

hafagaeikdql!rmklqcltaceiakrlgqcplaakvlgsrmcrrk (SEQ ID NO. 697) 

hafsgaeikdqllnnk (SEQ JD NO. Ci98) 

klqdtacoeiakrlgqd.aakvlgsrrncrrkdi;iewkm1dvw.f.drnh (SEQ ID NO. 699) 

kvlgsrmcrrkdiacwkaadvwfcksh (SEQ ID NO. 700) 

kcliacwkaadvwfeksh (SEQ ID NO. 701) 

kaadvwfeksh (SEQ JD NO. 702) 

hvplttslptskvJgrnsdn:lrivldUgktttneasstk (SEQ TD NO. 703) 

kailtcakqlrclllglph (SEQ ID NO. 704) 

kakaksgkgpllrtxlossstattvmkpfh (SEQ]]) NO. 705) 

ksphrgkleswlrrlkaafydaedlldeh (SEQ JD NO, 706) 

ksphrgklcswlrrlk (SEQ ID NO. 707) 

hrgklcswlrrlk (SEQ ID NO. 708) 

ksphrgk (SEQ ID NO. 709) 

10254] As discussed previously, tho Rcplikin in wheat ubiquitin activating 

enzyrne E (SEQ lD Nos. 614-616) is conserved. This conservation of H.eplikin 

structLJre provides reliable targets .for stimulation of plant growth. 

30 10255] The close relationship of Replikins to redox enz.ymes is also clearly 

indicated in this structure in wheat. Thus, this wheat ubiquitin activating enzyme E 

activates ubiquitin by first adcnylating with ATP its carboxy-tcnninal glycine 
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residue and, therealior, linking this residue to !he side chain of a cysteine residue in 

El (SEQ ID NO. 614), yielding an ubiquitin·El thiolcstor and free AMP. 

f0256J A further oxampk of the relationship of wheat Replikins to rodox 

5 enzyme$ was nlso found in the PSABWhoat Protein, Photosystem 1 P700 

chlorophyll A apoprotein A2 (PsaB) (PSI-B) faolatocl from bread Chim:sc spring 

wheat Chloroplast Triticum acstivmn. This protein functions as follows: PsaA and 

PsaB bind 9700, the primary electron donor of photosys!t\rn I (PSI), as well as the 

electron acceptors AO, Al, and FX. PST functions as a plastocyanin/c:ytochrnrnc c6 .. 

JO fcrredoxin oxidoroductasc. Cofiwtor P700 is a chlorophyll A dimer, AO is 

c;hlorophyll A, Al is a phylloquin<Jne Hnd FX is a 4Fc- 4S iron-sulfor center. Tho 

subunit A psaA/S hctcroclimcr binds the P700 chlorophyll special pair and 

subsequent electron acceptors. The PSI re;.iction center of higher plants and algae is 

composed of one ~1t least l l subunits. This is an integral mem\mme protein of the 

15 Chloroplast thylakoid membrane. ·rhc 4Fc"4S iron"s11Ui.1r"contcr" to which 'h' bind 

is critical; hence the significance of 'h' in 1\.eplikin sttudtn:e. Next to bacteria.I 

Rcplikins, U1c<so wheat Roplikins and pLmt Replikins arc the most primitive 

evolutionary illustrations of tho importance of the Rcplikin structur0 to replication 

and the energy source needed for replication. This basic rcbtionship carries through 

20 alga(\ virw; RqJ!ikins, bacteria, cancer cells, and i1pparently all organisms with 

regard to replication. 

(0257] Further cxarnplcs of Rcplikins wore .found in the PSAH Whcnt protein, 

which .is critical for wheat growth. Those include: 

25 hlqpkwkpslswfknaesrlnbh (SEQ ID N0.617) 

hlqpkwkpslswfl' (SEQ ID NO. 618) 

kwkpslswflmaesrlnhh (SEQ ID NO. 619) 

kwkpslswflrnaesrlnh (SEQ JD NO. 620) 

kpslswflmacsrJnhh (SEQ ID NO. 621) 

30 kpslswfknaesrlnh (SEQ ID NO. 622) 

hhaiaJglhlltlilvkgalclargsk!mpclkk (SEQ ID NO. 623) 

haialglhtttlilvkgaldargsklmpdkk (SEQ ID NO. 624) 

hhaialglhtttlilvkgaldt1rgsk (SEQ ID NO. 625) 
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haic1lglhltl.Jilvkgaldargsk (SEQ lD N0 .. 626) 

hlttlilvkgaldargsklrnpclkk (SEQ lD N0.627) 

htttlilvkgaldargsklmpdk (SEQ ID NO. 628) 

htttlilvkgaldargsk (SEQ ID NO. 629) 

[0258] A J\lrlhor cxmnple of tho relationship of wheat Replikins to redox is 

provide in the PSAA_ WHEAT Photosystcm I 9700 chk>rophyl 1 A apoprotcin Al, 

that inc!ncle: 

hhhlaiailfliaghmyrLnwgighglkcliJeahkgpftggghk (SEQ ID NO. 630) 

bhlainilfliaglnnyrtnwgighglkdilcahkgpfrgqghk (SEQ ID NO. 631) 

blaiailfli:1.ghmyrtnwgighglkdil0abkgpftgqghk (SEQ ID NO. 632) 

h.rnyrtnwgighglkdiJeahkgp.l.lgqghk (SEQ lD NO. 633) 

hglkc!ileahkgpftgqgbk (SEQ JD NO. 634) 

hdikahkgpftgqghk (SEQ TD NO. 635) 

hkgpJigqghk (SEQ ID NO. 636) 

kgpftgqgbk (SEQ ID NO. 637) 

COMPUTER SOFTWARE FOR U>ENTIFYlNG REPLIKINS 

[02591 The present invention also provides methods for identifying :Rcplikin 

20 sequences in an amino acid or nuckic acid sequence. Visual scanning of over four 

thousand sequences was porfcmncd in developing the present 3·point·rccognition 

nwthods. Ilowcvcr, data banks comprising nuclcoticlc ;md/or amino acid scquenc<'s 

can also be scanned by comimter for the preoence of seqncnc<lS meeting the 3 point 

recognition requirements. 

25 

[0260] According to ;mother en.rbodirnent of the invention, three-point 

rcc,ognition methods described herein may be performed by ii computer. Figure 6 is 

a block diagram of a computer avnilablc for use with the foregoing embodiments of 

the pre.sent invention. The compnk-r may include n processor, an inpnt'/output 

30 device and a memory storing executabk program instructions representing the 3-

point,recognition methods of the foregoing ernbodiments. Tho memory may 

include a static memory, volatile mcm.ory and/or a nonvolatile memory. The static 

memory conventionally may be a read only memory ("ROM") provided on a 
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magnetic, or an okclric;1l or optical ston)go medium. The volatile memory 

conwntionally may be a nmdon1 accossn1emory ("RAM") and may be :integrated as 

a cache within the processor or provided externally from the processor as a separate 

intograted circuit. The non·volntilc memory mny be an clcetrical, magnetic or 

5 optical storage medium. 

[0261] Fron1. a proteomk point of view the construction of a "3·,point 

recognition" template based on the new glioma peptide sequence led directly to 

identification of a biology.wide class of proteins having related structures and 

10 funcl:ions. Th(: 01x1ral:ion of the 3"poinH·ccognition rnctbocl rcse.m.bles identification 

by the use of a "kcyword"search; but instead of using the exact spelling of tho 

keyword "kagvnJ:lhkk" (SEQ ID NO.: 1) as in a typical sequence honwlogy search, 

or in the nucluotick specification of an amino acid, an ab~l.raction of the keyword 

delimit.eel by the "3-point-recognilion" p:mmwlers is used. This delimited 

J 5 abstn1.ction, rd.though derived from a single relatively short nmilHl acid sequence 

leads to identification of ;1 class of proteins with structures I.hat are defined by the 

same specifications. That particular fonctions, in this case transformation and 

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

exposed class suggusts that these structures and functions are rolated. Thus, .from 

20 this 1wwly identified short peptide sc,qucncL', a molecular recognition 'language' bas 

been Jhrmulatcd, which previously has not been described. Further, tlHe sharing of 

imrn.unological specificity by diverse mernhors of the class, as here demonstrated for 

the cancer Rcplikins, suggests that B cells and their product antibodies recognize 

Rcplikins by 1rn;ans of il similar recognition h1ngw1go. 

25 

OTllER USES OF TlII!'. THRgR POINT H . .ECOGNJTION METHOD 

[0262] Since "3·point-recognition" is a proteomic method that specifics a 

particular class of protoins, using thre0 or more different recognition points for other 

peptides similarly should provide useful information concerning other protein 

30 cbsscs. Further, the "3-point- recognition" method is appli<:able to other rccognins, 

for example to the TOLL 'innate' recognition of lipopolyss~1chariclcs of organisms. 

The throe point recognition method may nlso be modified to identify other useful 

compounds of covalently linked organic molecules, including other covalently 

120 



linkod anlino acids, nuclcotic!e.s, carbohydrates, lipids or combination$ thereof. ln 

this embodiment of the invention a sequence is screened for subsequences 

containing three or more desired structural characteristics. In the case of screening 

compormds composed of (:ovakmtly linked amino acids, lipids or carbohydrates tho 

5 subsequence of 7 to (!bout 50 covalently linked units should contain (I) at least one 

first amino add, carbohydrate or lipid rosidUQ located seven to ten residues from a 

second of the first amino acid, caJbohydrate or lipid residue; (2) encoding at least 

one second amino acid, lipid or carbollydratc residue; and (3) at least 6% of the first 

amino ncicl, carbohydrate or lipid residue, In the case of scn;ening nuc!cotide 

10 sequences, the subsequence of :1bout 21 to about 150 nucleotides should confoin (1) 

at least one codon encoding a first amino acid Joci.lted within eighteen to thirty 

nucleotides from a second codon encoding the first amino acid residue; (2) at Je.ast 

one second an1ino acid rosidtie; and (3) encodes at least 6% of said first amino acid 

residue. 

15 

[0263] Several c1nbodin1<mts of the prnscnt invention arc ·specifically 

illustrated and doscribed heroin. However. it wiU bo appreciated that modifications 

and vari.11tions of the present invention are e1:icon1passed by the above teachings and 

within the purview of tho HPP''nded cl.aims without depmting fwm the spirit and 

20 intended scope of the inwntion. 

EXAl\1PLE J 

PROCESS FOR EXTRACTION, ISOLATION AND 
lDENTIFICA'flON OF REPLH<INS AND THE USE OF REPLJJONS TO 

25 TARGET, LABEL OR DESTROY REl'LIJ(JN-CONTAlNJNG ORGANISMS 

a) 

[0264] The following algae were collected from Bermuda water sites and 

either extracted on the same dny or frozen al -20 degrees C and extracted the next 

30 clay. The algae. were homogenized in a cold room (at 0 to 5 degrees C) in l gran1 

aliquots in neutral buffer, for cxumplc JOO cc. of O.OOSM phosph<1t0 buffer solution, 

pl-I 7 ("phosphate buffer") for 15 minutes in a Wnring blender, centrifuged at 3000 

rpm, nm! the supernatant concentrated by perevaporation and dinlyzed ag<1inst 

phosphate buffer in the cold to produce a volume of approximately 15 mL 111<•: 
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volume of this extract solution was noted and an aliquot taken for protein <nmlysis, 

and the remainder was fractionated to obtain the protein fraction having a pl( range 

between l and 4. 

s [02651 The preferred method of fractionation is chronrntography as follows: 

10 

15 

Th(e extract solution is fractionated in tho cold room (4° C) on a DEAE cellulose> 

(Collex-D) column 2.5xl 1.0 cm, which has been eq~iilibratcd with O.OOSM 

phosphate buffer. Stepwise eluting solvent ch;1nges are mack with the following 

solutions: 

10266] 

Solulion l- 4Jl4 g. Nal-12P04 and O.Sg Na.H2P04 <Ire dissolved in 15 litres of 

distilled water (0.005 molar, pH 7); 

Solution 2 · 8.5'7 g. NaF12P04 is dissolved in 2,480 ml. of distilled water; 

Solution 3 " 17. l g. ofNaTI2P04 is dissolved in 2480 ml of distilled water 

(0.05 molnr, pH 4.7); 

Solution 4 · 59.65 g. ofNaH2P04 is dissolved in 2470 ml distilkcl wator 

(0.175 molar); 

Solution 5" 101.6 g. ofNaH2P04 is dissolved in 2455 ml distilled water 

(pH 4.3); 

Solution 6 - 340.2 g. ofNaH2P04 is dissolved in 2465 of distilled water 

(LO molar, pX-i 4.1); 

So.lution 7 "283.63 g. of 80'% phosphoric acid (lBP04) is made up in 2460 

rnl of distil.led water (LO molar, pH 1.0). 

The ext:rnct solution, in 6 to 10 ml volume, is passed onto the colnmn 

25 nnd overlayed with Solution 1, and a n:servoir of 300 ml of Solution 1 is l\\tached 

and allowed to drip by gravity onto th<l column. Three ml aliguots of cluant arc 

colloctcd and analyz.ed for protein content at OD 280 until nil of tho protein to be 

nJmoved with Solution l has been removed from the coh1rn11. Solution 2 is then 

applied to the ,,olrnnn, followed in succession by Solutions 3, 4, 5, 6 aid 7 until all of 

30 the protein which can, be removed with each Solution is removed from the column. 

The eluates from Solution 7 are combined, dialyy,ed against phosphate buffer, the 

protein content detennincd of both dia!ysaml and dialyzute, and both analyz.ed by gel 

electrophoresis. One or two bands of peptide or protein of rnoleeular weight 
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bdw(,<':11 3,000 and 25,000 Dallons arc obtained in Solution 7. For cxnmplc the 

algae Caulcrpa mexicana, Laurcncia obi.ura, Cladophoxa pro!ifcra, Sargassum 

natans, Caule1va vcrtici!Jata, Halinieda tuna, and Pcnicillos capitatus, aJkr 

extraction and treatment as above, all demonstrated in Solution 7 eluates sharp 

5 peptide bnnds in this molecular weight region with no contaminants. These Solution 

7 protoins or their eluted bands nre hydrolyzed, and the amino acid composition 

determined. The pcptidos so obtained, which have a lysine composition of 6°;:, or 

groatcr arc Replikin precursors. These Rcplikin peptide precursors arc then 

detcrrnin~d for amino acid scqnence and th~ Replikins are detc,rmincd by hydrolysis 

JO and nwss spectrometry ns detailed in U.S. Patent 6,242,578 Bl. Those that fulfill 

the criterin defined by the" 3-poinHc;cognition" method are identified as Rcplikins. 

Thi:o proccclurco can also be applied to obtain yeast, bacterial and uny plant Replikins. 

IS 

b) Virus 

[02(i7] Using the same extraction and column chromatography separation 

methods as abow in a) for algae, Rcplikins in virus-infected cells are .isolBted and 

identified. 

c) Tumor cells in vivo and in vitro tissue cultun' 

20 1"0268] Using the same extraction and cohm1n chromatogn.1.phy scparntion 

methods as above in a) for algae, Repli.kins in \t.1mor cells are isobtcd and identified. 

For example, Replikin precursors of Aslrocytin isolated frmn nrnlignant brain 

tumors, Malignin (Aglyco lOB) isolated from glioblastorna tumor coils in tissue 

eult:ure, MCF7 n1aunnary c;1rcinoma cells in \issue culture, and P3J Lymphoma cells 

25 in tissue culture each treated as above in a) yielded Rcplikin precurnorn with lysine 

content of 9.1 '%, 6.7%, 6.7%, ancl 6.5% respectively. Hydrolysis and mass 

sp(,ctromctry of Aglyco !OB as clcscri.bed in Examplo 10 U.S. 6,242,578 Bl 

produced the amino acid seqncnce, ylrngvaflhkkndiicle the 1 G·JJlllr Rep Ii kin. 

30 EXAMPLE 2: 

(0269] As an example of diagnostic use of Replikins: Aglyco !OB or the l 6-

mer Replikin may be used as antigen to c~1pture and quantify the amount of its 
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corresponding antibody present in scrum for diagnostic purposes arc as shown in 

Figures 2, 3, 4 and 7 of U.S. 6,242,578 Bl. 

[0270] As an example of the production of agents to attach to Replikins for 

5 labeling, nutritional or destrnctiV<l puq.Joses: Injection of the 16-mcr Replikin into 

rabbits to produce the specific antibody to th0 J 6·mcr Replikin is shown in Exnrnple 

6 and Figures 9A and 9B of U.S. 6,242,578 BI. 

[0271 J As an example of the use of agents to label Replikins: The use of 

Jo antibodies to tbe l 6-mer Replikin to label specific cells which conU1in this Eeplikin 

is shown in Figure 5 and Example 6 of U.S. 6,242,578B1. 

[0272) As an example of the use of agceuts to destroy Replildns: The us"' of 

antibodies to the J 6 ... mor Replikin lo inhibit or destroy specific cells which contain 

JS this Replikin is ~hown in Figure: 6 of U.S. 6,242,578 Bl. 

EXAMPLE 3 

10273] Analysis of sequence' clat;..i of isolates of influem:a virus hcmagglutinin 

protein or neuraminidasc protein for the presence and concentration of Replikins is 

20 carried out by visual scanning of sequences or through use of a cmnputer progrnm 

based on the 3 voint recognition systcn1 described herein. Isolates of influe1v.a vims 

arc obtained ;1nd the amino acid sequence of the influenza hemagglutinin and/or 

neurrn:ninidasc protein is obtained by nny art known method, such as by sequencing 

the hemagglutinin or ne1.o:aminidas0 gene and deriving the protein 8equcncc 

25 therdhmi.. Sequences arc scanned for !Im presence of now Roplikins, conservation 

of Replikins over time and conc<:ntn1l:ion of Roplikins in each isolate. Comparison 

of the Rcplikin sequences and concentrations to tho amino acid sequences obtained 

from isolates at nn 0;1rlier time, such as about six months to about three years earlier, 

provides di1la that are used to predict the emergence of strains that are most likely to 

30 be the cause of influenza in upcoming flu seasons, and that form the basis for 

seasonal influenza peptide vaccines or nucleic acid based vaccines. Observation of 

an increase in concentration, particularly a stepwise increase jn co1rnen!ration of 

Rcplildns in '1 given strain of in1:11.1enza virus for a period of about six months lo 
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about three years or m.ore is a predictor of ern.crgcncc of the strain as ''likely cause 

ofinf.1nenza opiderni(; or pandemic in the futtire. 

102741 Pqitidc vaccines or nucleic acid-based vaccines based on the Rcplikins 

5 observed in the emerging stnlin ~ire generated. An emerging strain is identified as 

the strain of influenza virus having the highest increase in concentration of lZcplikin 

sequences within th<: homagglutinin rind/or neuraminidasc sequence during the tirn.e 

period. Preferably, the peptide or !lllt;Jdc acid vaccine is based on or indudes any 

Replikin $equcnccs th<1t are observed to be conserved in the emerging strain. 

IO Conserved J~cplikins are preferably those Replikin sequences tlrn1 are presont in the 

hem.agglutinin or ncurnminid<ise protein sequence for about two years nnd prcfornbly 

longer, The va(;cii:e~ may include any combination of Rcplikin sequences 

identified in th(;) enierging strai11. 

15 [0275] For vaccine production, lh0 Rqilikin pq1tide or pioptidcs idcnlilJcd as 

1w,fol for an dfoctivc vaccine are synthesized by nny m.cthod, including chemical 

synthesis ~llld molecular biology techniques, including cloning, expression in a host 

cell and puri Ii.cation ll1l'refrom. The peptides arc preferably adrnixccl with a 

phannacoutically acceptable carrier in an amount determined to ind.nee a thentpcutic 

20 antibody renction thereto. Oenorally, the dosage is nbout 0.1 frg to about 10 mg. 

[0276] The influenza vaccine is proforab!y administered to a patient in need 

thereof prior to the onset of "flu season." lnfluenw flu season gencrnlly occurs in 

late October and bsts through late April, However, tho vnccinc mny be 

25 ndministered at ll1ly time during the year. Preferably, tho influenza vaccine is 

administered once yearly, <lrld is based on Replikin s1x1nenccs observed to be 

present, and preferably conserved in \he <'merging strain of inJluenza virus. Another 

preferred Rcplikin for inclusion in an inJluenza vaccine is a Replikin demonstrated 

to have re-eimorged in a strain of inHuenza after an absence of one or more years. 

30 

EXAMPLE4 

10277] Analysis of sequence data of isolates of coronavirus nucleocapsid, or 

spike, or envelope, or other protein for the presence and concentration of Replildns 
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is c;1rried out hy visual scanning of sequ.onces or through use of a computer program 

based on the 3-point recognition rnethod ckscribed herein. Isolates of coronavirns 

tire obtained and the <lmino acid sequence of the coronavirns protein is obtained by 

any method known in the aii .• such as by sequencing the protein's gone and deriving 

5 the proklin sequence therefrom. Sequences are scanned for the presence of new 

Rcplikins, conservation of Replikins over time and concentration of Replikins in 

each isolate. Comparison of the Roplikin sequenc;es and conccnl:rat:ions to the amino 

fwicl sequences obtained from isolates at an earlier time, such as about six rn.onths to 

about: three years earlier, provides data that arc used to predict the omorgcncc of 

10 strnins that arc most likely to be tho cause an outbre,1k or pandeniic, and that frmn 

the basis for co!'()navirus peptide vaccines or nuckic acid based vaccim:s. 

Observation of an increase in concentration, particularly a stepwise increase in 

concentration of Rt;plikins in a given clas.~, or strain, of conmavirus for a period of 

about six months to. about three years or more is a predictor of cmorgencc of the 

1 o strain as n likely cause of an epidemic or pandemic, such as SAHS, in the future. 

[0278] Peptide vaccines or nucleic acicl-basccl vaccines based on the Replikins 

observed in tho emerging strain of eoronaviruscs arc grmeratcd. An e1m;rging strain 

is idcnti ficcl as the strnin of coronovirus having tho highest increase in concentration 

20 of Rcplikin sequences within the nuckocapsid sequence during the time period. 

Preferably, tho peptide or nuckic; ucid vaccine is based on or includes m1y Rcplikin 

sequences that are observed to be conserve.cl in the strain. Conserved Replikins arc 

prcforably thoso Replikin sequences which are present in the nuclcocapsid protein 

scq\tencc fi:ir about two years and preferably longer. Tho vaccines mny include 11ny 

25 combination of Replikin sequences identified in the emerging stn1in. 
' ' 

10279] For vaccine production, the Rcplikin peptide or peptides i(\cntified as 

usofhl J.or an effective vaccine are synthesized by any method, including chemical 

synthesis nncl n10kcular biology tcclmigues, including cloning, expression in n host 

30 cell nncl purification therefrom. The peptides are prefon1bly admixed with a 

pharmaceutically acceptable carrier in ;m amount determined to induce ti therapeutic 

antibody reaction thcrnto. Gonerally, the dosnge is about 0, l ~Lg to about J 0 mg. 
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10280] The wronavirus vaccine may be aclminislcred to a patient at any time 

of the year. Preferably, the coronavirus vaccine is administered once and is based 

on Replildn scquoncos obsc1vcd to be present, nnd preferably conserved, in the 

cl:o1sses of coronavirus. 

EXAMPLES 

[0281 J Analysis of sequence data of isolates of Plasm.odium falciparum 

antigc,ns .fi:lr the presc1Kc nnd concentration of Rcplikins is C<ll'J'icd oul by visual 

scanning of sequences or through US(' of a co1nputer program based on the 3-point 

10 recognition method described h<:rein. Isolates of Plasmodiurn falciparum are 

obtained and the amino acid scquenrn of the protein .i~ obtained by any art known 

rn.dhod, such as by sequencing the gene and deriving tho protein sequence 

therefrom. SeqmaKes ;ire scaJ.me.d for the presence of R.eplikins, conservntion of 

Rcplikins over time and concentration of Replikins in enc.Ji isolate. This 

15 infonrn1tion provides data that arc US(:cl to form the basis for anli-n1;1larial peptide 

vaccines or nucleic acid based ViWCinos. 

[0282] Peptide vaccines or nucleic acid··bi1sed vaccines based on tho Rcplikins 

observed in the malaria causing organisn1 arc gcn0ratccl. Prefernbly, the peptide or 

20 irnckic acid vnccirw is based on or includes any :Replikin sequences that arc 

observed to be pr0slmt on a surface antigen of the organism. 'fhe vaccines may 
•, 

25 

include any combination of Rqilikin soqtwnccs identified in tho malaria causing 

strain. 

[0283] For vaccine production, tho R.eplikin peptide or peptides identified as 

useful for an effoctive vaccine are synthesized by any rnethocl, including chemical 

synlJwsis 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 nn amount determined t<.i induce a thcrupeutic 

30 - antibody reaction thereto. Generally, the dosage is about 0.1 ilg to about 10 rng. 
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5 

[0284] Then malariH vaccine is preferably aclrninistorcd to a patient in need 

thereof at m1y time during the year, and particularly prior to travel to a tropical 

environment. 

[0285] Another embodiment includes an antiscnse nucleic add molecule 

cornpkmcntary to the coding strand of the gene or the mRNA encoding organism 

for the rcplikins in orgnnisrns including, but not limited to, viruses, trypanosomcs, 

bacteria, fongi, algne, amoeba, and plants, wher<0in said antiscnse nucleic acid 

nwlcculcs is complcmm1tary to i1 nucleotide sequence of a replikin containing 

JO orgmusm. 
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What is claimed is: 

Claim I. An isolated or synthesized coronavirus peptide consisting of 7 to 50 amino 

acids wherein said peptide is isolated or synthesized by: 

identifying a motif consisting of 

(1) at least one lysine residue located at a first terminus of said motif 

and at least one lysine residue or at least one histidine residue 

located at a second tem1inus of s:1id motif; 

(2) a first lysine residue located six to ten nJsidues from a second lysine 

residue; 

(3) at least one histidine residue; and 

(4) at least 6% lysine residues; and 

selecting said identified motif; and 

isolating or synthesizing said coronav1rus peptide comprising said identified 

motif. 

Claim 2. The isolated or synthesized coronavirus peptide of clain1 l wherein said 

corona virus peptide mnino aeid sequence consists of 7 to 25 amino acids 

residues. 

Claim 3. The isolated or synthesized eoronav1rus peptide of claim l wherein said 

coronavirus peptide amino acid sequence consists of 7 to 16 amino acid 

residues. 

Claim 4. A coronav1rus vaccmc compnsmg at least one isolated peptide of claim l 

present in the nucleocapsid, or spike, or envelope, or other protein of an 

emerging strain of corona virus and a pharmaceutically acceptable carrier. 

Claim 5. The coronavirus vaccine of claim 4 wherein the vaccine cmnprises a plurality 

of isolated peptides of claim 1. 

Claim 6. A method of preventing or treating SARS comprising administering to a patient 

a vaccine comprising at least one isolated peptide of claim l present in the 

nuclcocapsid, or spike, or envelope, or other protein of an emerging strain of 

coronavinis and a pharmaceutically acceptable carrier. 

Claim 7. A synthesized peptide wherein tho synthesized peptide is about 7 to l 0 amino 

acids long comprising all lysincs except for one histidine and at least ono lysine 
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is located six to ten residues from a second lysine. 

Claim 8. A method of providing passive immunity comprising administering a 

composition comprising the synthesized peptide of claim 7 and a 

pharmaceutically acceptable carrier. 

Claim 9. The method of claim 8 wherein said composition further compnscs an 

adjuvant. 

Claim 10. A method of inducing an immune response against SARS comprising 

administering (\ synthesized peptide about 6 to about I 0 amino acids long 

comprising all lysincs except for one histidine. 

Claim 11. A method of inducing an immune response against SARS compnsmg 

administering a synthetic peptide of claim 7. 

Claim 12. A method of inducing an immune response against SARS comprising 

administering a vaccine of claim 4. 

Claim 13. A method of treating SARS comprising administering a UTOPE, wherein said 

UTOPE is a synthesized peptide about 6 to about 10 amino acids long 

comprising all lysines except for one histidine. 

Claim 14. A synthetic peptide consisting of the amino acid sequence of a UTOPE, 

wherein said UTOPE is a synthesized peptide ;1bout 6 to about 10 amino acids 

long comprising all lysincs except fi:Jr one histidine. 

Claim 15. A method of identifying an emerging strain of a virus for diagnostic, preventive 

or .therapeutic purposes comprising: 

(I) obtaining at least one isolate of each strain of a plurality of 

strains of the virus; 

(2) analyzing the amino acid sequence of the individual proteins of at least one 

isolate of each strain of the plurality of strains of the virus for the presence 

and concentration of Rcplikin sequences wherein said Replikin sequences 

comprise: 

a) at least one lysine residue located at a first terminus of said Replikin 

sequence and at least one lysine residue or at least one histidine residue 

located at a second terminus of said Replikin sequence; 
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b) a first lysine residue located six to ten residues from a second lysine 

residue; 

c) at least one histidine residue; and 

d) at least 6% lysine residues; 

(3) comparing the concentration ofRcplikin sequences in the sum of the amino 

acid sequences of all of the individual proteins of the at least one isolate of 

each strain of the plurality of strains of the virus lo the concentration of 

Rcplikin sequences observed in the amino acid sequences of the sum of all 

of the individual proteins of the same strain of the virus isolated at at least 

one earlier time period to provide the concentration of Replikins for at least 

two lime periods in each strain of the plurality of strains, said at least one 

earlier time period being within about six months to about three years prior 

to step (I); and 

(4) identifying the strain ofthc vims having the highest increase in 

concentration of Replikin sequences in the sum of all of the individual 

proteins of the strain of the virus between the at least two time periods as 

compared to the concentration of Replikin sequences in the sum of all of 

the individual proteins of the other strains of the plurality of strains as an 

emerging strain of virus. 

Cbim l 6. A method according lo claim 15 wherein said emerging strain of virus is 

selected from the group consisting of influenza virus, SARS, and coronavirns. 

Claim 17. A method of id en ti fying nn emerging strain of a virus fi:Jr diagnostic, preventive 

or therapeutic purposes comprising: 

( l) obtaining at least one isolate of each strain of a plurality of strains of the 

viru~; 

(2) analyzing the amino acid sequence of at least one individual protein of the 

at least one isolate of euch strain of the plurality of strains of the virus for 

the presence and concentration of Rcplikin sequences, wherein said 

Rcplikin sequences comprise: 

a) al least one lysine residue located at a first terminus of said Rcplikin 

sequence and al knst one lysine residue or at least one histidine residue 

located at a second terminus of said Rcplikin sequence; 

b) a first lysine residue located six to ten residues from a second lysine 

residue; 

c) at least one histidine residue; and 

d) at least 6% lysine residues; 
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and wherein said at least one individual protein is the same protein in each 

isolate of each strain of the virus; 

(3) comparing the concentration of Replikin sequences in the amino acid 

sequence ofthe at least one individual protein of the at least one isolate of 

each strain of the plurality of strains of the virus to the concentration of 

Rcplikin sequences observed in the amino acid sequence of the same 

individual protein of each of the strains isolated at at least one emfo,ir time 

period to provide the concentration of Replikins for at least one protein in 

each strain of the plurality of strains of the virus at at least two time 

periods, said at least one earlier time period being within about six months 

to about three years prior to step (J ); and 

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

concentration ofReplikin sequences in the at least one individual protein 

between the at least lwo time periods as compared to the increase in 

concentration of Rcplikin sequences in tho at le<ist one individual protein 

between the at least two periods in the other strains of the plurality of 

strains of the virus. 

Claim 18. A method according to claim 17 wherein said emergmg strain of virus is 

selected fi"rllll the group consisting of influon:.m vin1s, SARS, and corona virus. 

Claim 19. A method of identifying an emerging strain of an influenza virus frir diagnostic, 

preventive or therapeutic purposes comprising: 

Cl) obtaining at least one isolate of each strain of n plurality of strains of the 

influenza virus; 

(2) analyzing the mnino acid sequence of the hcmagglutinin protein of the at 

least one isolate of each strain of the plurality of strains of the virus for the 

presence and concentration of Replikin sequences, wherein said Roplikin 

sequences comprise: 

a) at least one lysine residue located at a first terminus of said Rcplikin 

sequence and at least one lysine residue or at least one histidine residue 

located at a second terminus of said Replikin sequence; 

b) :1 first lysine residue located six to ten residues from a second lysine 

residue; 

e) at least one histidine residue; and 

d) at least 6% lysine residues; 
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(3) comparing the concentration of Rcplikin sequences ofthe hemagglutinin of 

each strain of the plurality of strains of the virus with the concentration of 

Replikin sequences of the hcmagglutinin amino acid of each strain at at 

least one earlier time period to provide the concentration of Replikins for at 

least two lime periods, said at least one earlier time period being within 

about six months lo about three years prior to step (1 ); and 

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

increase in concentration of Rcplikin sequences of the hemagglutinin 

protein during the at least two time periods as an emerging strain of 

influenza vims. 

Claim 20. A method ofidentifying an emerging strain of virus according to claims 15, 16, 

17, 18 and 19 further comprising identifying the strain of virus having the 

greatest increase in concentration of new Replikin sequences between said at 

least two time periods as an emerging strain of virus, wherein said new 

Replikin sequences arc those exact sequence structures that arc present in said 

strain of virus isolated at the later of said two time periods and not present in 

said strain of virus isolated at the earlier of said two time periods wherein said 

Replikin sequences comprise at least one lysine residue located at a first 

terminus of said Rcplikin sequence and at least one lysine residue or at least 

one histidine residue located at a second terminus of said Rcplikin sequence, a 

first lysine residue located six lo ten residues Jhim a second lysine residue, at 

least one histidine residue; and al least 6% lysine residues. 

Claim 21. A method of identifying a non-emerging strain of virus, or a strain of virus that 

is dormant, for diagnostic, preventive or therapeutic purposes comprising: 

(I) obtaining at least one isolate of each strain of a plurality of strains of the 

v1rus~ 

(2) analyzing the amino acid sequence of the at least one isolate of each strain 

of the plurality of strains of the virus frir the presence and conccntn1tion of 

Rcplikin sequences, wherein said Replikin sequences comprise: 

a) at least one lysine residue located at a first terminus of said Rcplikin 

sequence and at least one lysine residue or at least one histidine residue 

loei1ted at a second terminus of said Rcplikin sequence; 

b) a first lysine residue located six. to ten residues from a second lysine 

residue; 

c) at least one histidine residue; and 

d) at least 6% lysine residues; 
133 



(3) comparing the concentration of Rcplikin sequences in the amino ;1cid 

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

of the virus to the concentration of Replikin sequences observed in the 

amino acid sequence of each of the strnins ;it at least one e;irlicr time period 

to provide the concentration of Replikins for at least two time periods, said 

iit least one earlier time period being within about six months to about three 

years prior to step (1 ); and 

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

concentration of Rcplikin sequences during the at least two time periods. 
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