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REPLllON PEPTIDES AND USES THEREOF 

. CROSS REFERENCE TO OTHER APPLICATIONS 

[0001] This application is a Continuation-Jn-Part of PCT Application 

No.PCTIUS02/09240, filed March 26, 2002, which is a Continunation-Jn-Part of 

Applications Nos. US 09/984,057 and US 09/984,056, both filed October 26, 

10 2001, which claims priority fi:om Provisional Applications 60/303,396, filed July 

9, 2001, the subject ~er of which is incorporated herein by reference. 

FIELD OF THE INVENTION 

_ [0002] This invention relates to the identification and use ofReplikins, a newly 

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

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

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

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

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

20 this invention-r~lates to the use ofReplikins to stimulate growth of plants used for 

food. 

INTRODUCTION AND BACKGROUND OF THE INVENTION 

[OOQ3] Rapid replication is characteristic of virulence in certain bacteria, viruses 

25 and malignancies, but no chemistry common to rapid replication in different 

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

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

small proteins related to rapid replication, named Replilcins, which are used to 
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predict and control rapid replication in multiple organisms and diseases and to 

induce i:apid replication in plant and animal lifo. 

[0004] We constructed an algorithm setu"Ch for Replikin:i. In applying the 

s algorithm invented herein not only was the function of the epitope revealed - rapid 

replication. but an entire family ofbomologues whoso function is related to rapid 

replication was discovered, which we named Replikins. 

[0005] The algorithm is based on the following; 1) Evidence that the immune 

to system looks to parts rather than a whole protein in recognition. Protein chains are 

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

ten (10) amino acids long, as part of the immlllle systems' process of recognition 

of foreign structures against which it may mount an immune defense. By way of 

example, the immune system ~ecognizes the presence of disease by chopping up 

15 proteins of the disease agent into smaller peptide sequences and reading them. 

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

homologues of the malignin cancer epitope, once the structure of the epitope was 

known; 2) The specific structure of the malignin epitope, in which two of the three 

lysines (K's) are eight residues apart is in accord!Ulce with the apparent 'rules' 

20 med by the inunune system for recognition referred to above (6-10 amino acids 

long); 3) The fact that the malignin cancer epitope was shown to be a very strong 

antigen, that is - a generator of a strong inunune response; that there are three 

lysines (K's) in the IO-mer peptide glioma Replikin and that K's are known to 

bind frequently to DNA and RNA as potential anchorn for the entry of viruses; and 

zs 4) One histidine {H) is included in the sequence of the malignin epitope, between 
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the two K's which are eight (8) residues apart, suggesting a coDnection to the 

metals of redox systems which are required to provide the energy for replicatioIL 

[0006] Engineered enzymes and catalytic antJ."bodies, possessing tailored binding 

s pockets with appropriatelypositioned functional groups have been successful in 

catalyzing a number of chemical traru;formations, sometimes with impressive 

efficiencies. Just as two or more separate proteiIJS with specific and quite different 

fi.mctious are now often recognized to be synthesized together by organisms, and 

th.en separately cleaved to 'go about their sepante functions', so the Replikin 

to sttucture is a unique protein with a UDique function that appeal'S to be recogniztid 

sep:irately by the qmnune system and may be now rationally engineered~ e.g. 

synthesized to produce a functional unit. 

[0007]_ From a proteomic point of view, this template based on the newly 

15 determined glioma peptide sequence has led to the discovery of ii wide _class of 

proteins with related conserved structures and a particular function, in this case 

replication. Examples of the increase in Replikin concentiation with virulence of a 

disease appear in diseases including, influenza. HIV, cancer and tomato leaf curl 

virus. This class of structures is related to the phenomenon ofrapid replication in 

20 organiSJlls as div me as yeast, algae, plants, the gemini curl leaf tomato virus, HIV 

and cancer. 

[0008] In addition to detecting the presence ofReplikins in rapidly replicating 

organisms, we found that I) Replikin concentration (number ofReplikins per 100 

25 amino acids) and 2) Replikin compositions in specific functional states dependant 
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on rapid replicatioll, provide the basis for the finding that Repli)cins are related 

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

which they reside. Examples of these functional proofs include the relationship 

found between rapid replication and virulence in glioblastoma cells, between 

5 Replikins m infiuenu virus and the prediction of influenza pandemics and 

epidemics, and the relationship between Replikin concenti:ation llI!d rapid 

replication in HIV. 

[0009] The first functional basis for Replikins' role in rapid replication was found 

10 in the properties of the glioma Replikin, a 1 OKD peptide called Maligoin in brain 

glioblastoma multiforme (glioma) - a 250KD cell protein. Antimalignin llI!tibody 

increased in concentration in seium. (AMAS), measured by an early stage 

diagnostic test for cancer now used for most or all cell types. Malignin was so 

named because in tissue culture the expression of this peptide and its concentration 

15 per milligram membraii.e protein extractable increased wiih increased rate of cell 

division per unit time. Not only is there afl increase in the amount of malignin in 

proportion to the cell number increase but the amollllt ofmaligoin is enriched, that 

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

-20 [001 O] The structure ofmalignin protein was detemlined through hydrolysis and 

mass spectrometry which revealed what proved to be a novel 16 mer peptide 

sequence. We searched for the 16 mer peptide sequence which we have named a 

.Glioma Replikin protein in databases for the healthy human genome and found 

that it was not present in these databases. 

25 
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[0011] AP. such, the fixed requirement algorithm was used to search in other 

organisms for the GliomaReplikin protein or homologues thereof. Over 4,000 

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

found in viruses and plant foimS specifieslly associated with rapid replication. 

5 Homologues of such Rcplikin proteins occum:d frequently in proteins called 

'replicating proteius' by their investigators. 

[0012] Homologues of the Replikin sequcmce were found in all tumor vituSes (tha1 

is viruses thst cause cancer), and in 'replicating proteillll' of algae, plants, fungi, 

10 viruses and bacteria. 

{0013] That malignin is enriched ten-fold compared to the five-fold increase in cell 

number and membrane protein concentration in rapid replication of glioma cells 

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

15 replikin was synthesized in vitro and administered as a synthetic vaccine to 

rabbits, abundant antimalignin antibody was produced" establishing rigourously 

the antigenic basis of the antimalignin antibody in scrum (AMAS) test, and 

providing the first potential synthetic cancer vaccine and the prototype for 

Replikin vaccines in other organisms. 

20 

[0014] The demonstration of the relationship of the Replikins to replication and 

the natural immune response to cancer Replikins (overriding cell type) based upon 

the shared specificity of cancer Replikins, permits passive augmentation of 

immunity with antimalignin antibody and active augmentation with synthetic . . 

25 Replikin vaccines. 
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[0015] A study of 8,090 serum specimens from cancer patients and controls has 

demonstrnted that the concentration of antimalignin antibody increases with age in 

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

5 increases further two to three-fold in early malignancy, regardless of cell type. In 

vitro this anboody is cytotoxic to cancer cells at picograms (femtomoles) per 

cancer cell. and in vivo the concentration of antimalignin antibody relates 

qnantitativ.ely to the survival of cancer patients. As shown in glioma cells, the 

stage in cancer at which cells only have been ttansformed to the immortal 

10 malignant state but remain quiescent or dormant, now can be distinguished from 

the more active life-threatening replicating state which is chal:acterized by the 

increased concentration ofReplikins. In addition, clues to the viral .pathogenesis 

of cancer may be found in the fact that glioma glycoproteln 1 OB has a SOO/O 

reduction in cathohydrate residUQS when compared to the normal lOB. This 

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

of the attachment of virus for the delivery of virus Replikins to the 1 OB of glial 

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

[0016] The sharing of immunological specificity by diverse members ofthe class, 

20 as demonstrated with antimalignin antibody for the glioma and related cancer 

Replikins, suggests that B cells and their product antibodies may recognize · 

Replikins by means of a similar recognition 'language'. With the discovery of the 

Replikins, this shared immunological specificity may explain what was previously 

difficult to under.stand: why the anfunalignin antibody is elevated in all cancers, 

25 and is cytotoxic to cancer cells and related to survival of cancer patients in most or 
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alt cell types. Thus antimaligoin ;umliody is produced against eancer Replikins, 

which share immunological specificity and which are related to the phenomenon 

of rapid replication, not to cell type. 

s [0017] A second functional basis for the Replikins' role in mpid replication is the 

study of data from the past 100 years on influenza virus hemagglntinin protein 

sequences and epidemiology of influenza epidemics and pandemics. To date, omy 

serological hemagglutinin and antibody classification, but no strain-specific 

conserved peptide sequences have previously been described in influenza, and no 

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

have been descnlied previously which correlate with epidemiologically 

documented epidemics or i:apid replication. 

[0018] A four to ten-fold increase in the concentration of sb:ain-specific influenza · 

15 Replikins in one of each of the four major strains, influenza B, (A)HlNl, 

(A)H2N2 and (A)H3N2 was found, and that such increase ofReplikin 

concentration was rebted to influenza epidemics caused specifieally by each strain 

from 1902 to 2001. These increases in concentration were then shown to be duo tO 

the reappearance of at least one specific Replikiu composition from l to up to 64 

20 years after its disappearance, plus the emergence of new ·strain-specific Replildn 

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

which to predict which strains would predominate in coming influenza seasons, 

nor to devise annual mixtures of whole-virus strains for vaccines. The recent 

shazp increase in H3N2 Replikin concentration (1997 to 2000), the largest in 

25 IDN2's history, and the reappearance_ of specific Replikin compositions which . 
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were la:it seen in the high mortality H3N2 pandemic of 1968 and in the two high 

mortality epidemics of 1975 and 1977, but were absent for 20-25 years, together 

may be a warning of coming epidemics. 

S [0019] Synthetic Replikins are new vaccines. This high degree of conservation of 

Replikin structures observed whereby the identical structure can persist fur 100 

years, or reappeu after an absence of from one to 64 years reappeus indicates that 

what was previously thought to be change in virulence due to random substitution 

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

to organized pl'OCeSS of conservation ofReplikins. Jn fact, iflllildom substitutions of 

each amino acid occurred, the cbance against an average length iDf!uenza Replikin 

sequence being ccinserved for one year (let alone 100) is calcUlated to be in the 

order of2 to the 271h powerto 1. 

15 [0020] The significant conservation ofReplikins is not unique to influenza virus is 

also present in foot and mouth disease virus type 0 and in HIV, as well as in 

wheat. 

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

20 increase in Replikin concentration shown to be related to rapid replication in HIV. 

25 

The Replikin concentration in the slow-growing low-titre strain of HIV (NS l, 

"Bru"), prevalent in early stage infection, was foUild to be one-sixth of the 

Replikin concentration in the rapidly-growing high-titre strain of HIV (SI, ''Lai"), 

prevalent in late stage HIV infection. 
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[0022] Other examples are.given of the relation ofReplildns to rapid replication. 

For example, in tomaio curl leaf gemini virus, which devastates tomato crops, the 

first 161 amino acids of the •replicating protein', which have been shown to bind 

to DNA, contain five Replikins. 

[0023] Jn mahtria, legendary for rapid replic:ati.on, tcypanosomes are released from 

the liver in tens of thousands from one trypanosome. Multiple, novel, almost 

'flamboyant' Replikin structures with concentrations of up to 36 overlapping 

ReplildDS per 100 amino acids are found therein. 

. [0024] The increase in Reph"kin concentration in influenza epidemics is 

:functionally comparable to the glioma R.eplikin' s increase in concentration during 

rapid i:eplication of malignant glioma cells and comparable to rapid replication in 

HIV and in a diverse range of other organisms. Replikins thus are associated with 

15 and appear to be part of the structural bases of rapid replication in different 

org&lisms. 

[0025] Replikin concentration and composition therefore provide new methods to 

detect and to cootIOl 1he process of replication, which is central to the survival and 

20 · donrlnan.ce of each biological population. The discovery of these new proteins 

related to rapid replication provides new opportunities I) for detection of 

pathogens by qualitative and quantitative determinations ofReplildns, 2) for the 

control of a broad range of diseases in which rapid replication is a key factor by 

. lalgeting native Replikins and by using synthetic Replikins as vaccines, and 3) for 

25 the use ofReplikins to foster growth of.algal and plant foods. 
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[0026] There is a significant nwnber of diseases and pathogens which have 

proved difficult to detect and treat and for which there is no effective vaccine. 

Thus, fur each disorder there is a need for developing. a target that will provide 

s effective methods of detecting, treating or preventing these diseases and 

pathogens. 

SUMMARY OF THE INVENTION 

[0027] The present invention provides a method for identifying nucleotide or 

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

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

method, namely, peptides comprising from 7 to about 50 amino acids including {l) 

at least one lysine residue located six to ten amino acid residUes from a second 

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

ls (Replikin) - constituting a new class of peptides was revealed in algae, yeast, 

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

transfomurtion, or redox functions. 

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

20 peptides con~ng a Replikin sequence. The peptides comprise from 7 to about 

50 amino acids including {l) at least one lysine residue located sh!: to ten amino 

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

(3) at least 6% lysine residues. 

2S (0029] The present invention also provides methods fur detecting the presence 
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of a contaminating organism in a body sample or environmental sample 

comprising: 

(1) isolating nucleic acids from the body sample or environmental sample; 

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

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

contaminating organism 

[0030) Jn another aspect of the invention there is provided a process for 
. 

stimulating the immune system qf a subject to produce antibodies that bind 

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

subject an effective amount of a dosage of a composition comprising at least one 

. Replikin peptide. One embodiment comprises at least one peptide that is present 

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

ts [0031] The present invention also provides antillodies that bind specifically to a 

20 

Rcplikin, as defined herein. as well as antibody cocktails containing a plurality of 

antibodies that specifically bind to Replikins .. Jn one embodiment of the 

invention, there are provided compositions comprising an antibody or antibodies 

that specifically bind to a Replikin and a pharmaceutically aceeptable carrier. 

[0032) In one aspect of the invention there are provided isolated, or separated from 

other proteins, recombinant, or synthesized peptides or other methods containing a 

viral Replikin sequence. The vll-al Rcplikin peptides comprise from 7 to about 50 

-amino acids including ( l) at least one lysine residue located six to ten amino acid 
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residues from a second lysine residue; (2) at least one histidine rc::iidue; and (3) at 

least 6% lysine residues. (viral Replikin). 

[0033] The present invention also provides methods for detecting the presence 

S of a contaminating virus in a body sample or environmental sample comprising: 

10 

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

(2) screening the nucleic acids for the presence of a viral Replikin 

structure; and 

(3) correlating the presence of viral Replikin structures, their concentration 

and composition, with the presence of the contaminating virus. 

[0034) In another aspect of the invention there is provided a process for 

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

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

15 the subject an effective amount of a dosage of a composition comprising at least 

one Replikin peptide. One embodiment comprises at least one peptide that is 

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

(0035] The present invention also provides ant:J"bodies that bind specifically to 

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

plurality of antibodies that specifically bind to viral Replikins. In one 

embodiment of the invention, there are provided compositions comprising an 

ant:J"body or antibcdies that specifically bind to a viral Replikin and a 

. pharmaceutically acceptable earner .. 

25 
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[0036) The present invention also provides therapeutic compositions 

comprising one or more of isolated vims peptides having from 7 to about 50 

amino acids comprising; (1) at least one lysine residue located six to ten residues 

from a second lysine residue; (2) at least one histidine residue; and (3) at least 6% 

s lysine residues, and a pharmaceutically acceptable carrier. 

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

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

Replikin mRNA sequence denoting from 7 to about SO amino acids comprising: 

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

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

[0038] Jn yet another aspect of the invention there is provided a method of 

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

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

Replikin peptide having from 7 to about SO amino acids comprising (1) at least one 

lysine residue located six to ten amino acid residues froni a second lysine residue; 

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

20 (0939] In another aspect, there is provided a mclhod of selecting a virus peptide 

for inclusion in a preventive or therapeutic vims vaccine comprising: 

(1) obtainiug at least one isolate of each strain of a plurality of strains of 

said virus; 

13 



s 

10 

· lS 

(2) 

(3) 

(4) 

analyzing the amino acid sequence of the at least one isolate of each 

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

concentration ofReplikin sequences; 

comparing the concentration ofReplikin sequences in the amino acid 

sequence of the at least one isolate of each strain oftb,e plurality of 

strains of the virus to the concentration ofReplikin sequences observed 

in the amino acid sequence of each of the strains at least one earlier 

time period to provide the concentration ofReplikins for at least two 

time periods, said at least one earlier time period being within about six 

months to about tht= years prior to step (1); 

inden.tifying the strain of the virus having the highest increase in 

concentration ofReplikin sequences during the at least two time 

periods; and ·_ 

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

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

vaccine. 

[0040] The present invention also provides a method of IIlllking a preventive or 

therapeutic virus vaccine comprising: 

20 (1) identifying a strain of a virus as an emerging strain; 

(2) · selecting at least one Replikin sequence present in tlie emerging strain 

as a peptide template for.the virus vaccine manufacture, 

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

one Replildn sequence selected in step (2), and 
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(4) COJ)lbining a therapeutically effective amount of the peptides of step (3) 

with a pharmaceutically acceptable carrier and/or adjuvWlt. 

(0041] In another aspect, the invention is directed to a method of identifying an 

s emerging strain of a mus for diagnostic, preventive or therapeutic pwposes 

comprising: 

10 

15 

20 

(1) obtaining at least one isolate of each stmin of a plurality of strains of 

the virus; 

(2) tmalyzing the amino acid sequence of the at least one isolate of each 

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

concentration ofReplikin sequences; 

(3) comparing the concentration ofReplikin sequences in the amino :u;id 

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

slillins of the virus to the concentration of Replikin sequences observed 

in the amino acid sequence of eru;h of the strains at at least one earlier 

time period to provide the concentration ofReplikins for at least two 

time periods, sa.id at least one earli<ll' time period being within about six 

months to about three years prior to step (l ); and 

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

concentration of Replikin sequences dUring the at least two time 

periods.· 

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

· therapeutic virus vaccine comprising at least one isolated Replikin present in a 
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protein of an emerging strain of the virus and a phaunaceutically acceptable carrier 

and/or adjuvant. 

(0043] Also provided by the present invention is a method of preventing or 

5 treating a virus infection comprising administering to a patient in need thereof a 

preventive or therapeutic virus vaccine comprising at least one isolate4 Replikin _ 

present in a protein of an emerging strain of the virus and a pharmaceutically 

acceptable carrier and/or adjuvant. 

10 INFLUENZA 

[0044] Influenza is an acute respiratory illness of global importance. Despite 

inteinational attempts to control influenza virus outbreaks through vaccination, 

influenza infectiollB remain an important cause of morbidity and mortality. 

Worldwide influenza epidemics and pandemics have occurred at irregular and 

IS previously unpredictable intervals thronghout history and it is expected that they 

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

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

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

20 virus, but because of the ability of the virus to mutate and the availability of non­

human host reservoirs, it is expected that influenza will remain an emergent or re- · 

emergent infection. Global influenza surveillance indicates that influenza viruses 

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

influenza season; Virological surveillance is of importance in monitoring 

25 antigenic shift and drift. Disease surveillance is also important in assessing the 
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impact of epidemics. Both types of information have provided the basis of the 

vaccine composition and the con:ect use ·or antivirals. However, to date there has 

been only annual post hoc hematological classification of the increasing number of 

emerging influenza virus strains, and no specific chemical structure of the viruses 

s has been identified as an indicator of approaching influenza epidemics or 

pandemics. Currently, the only basis fur annual classification of influenza virus as 

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

heroagglutinin and neuraminidase proteins. No influenza viral chemical sb:uctute 

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

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

15 

[0046] Because of the annual administration of influenza vaccines aiid the short 

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

improving vaccine coverage are of critical importance. 

[0047] Jn one aspect of the invention there are provided isolated or synthesized 

influenza virus peptides containing a Replikin sequence. The influenza-Replikin 

virus peptides comprise from 7 to about 50 amino acids including (I) at least one 

lysine residue located six to ten amino acid residues from a second lysine residue; 

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

Replikin). 

[0048] In another aspect of the invention, there is provided a process fur 

stimulating the innnune system of a subject to produce antibo~es ~bind · 

25 specifically to an influenza virus Replikin sequence, said process comprising 
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administering to the subject 3ll effective amount of dosage of a composition 

comprising at least one influenza virus Replikin peptide. Jn a prefen-ed 

embodiment the composition comprises at least on peptide that is present in an 

emerging strain of influenza virus. 

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

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

containing a plunility of antibodie:i that specifically bind. to influenza virus 

Replikins. Jn one embodiment of the invention, there are provided compositions 

10 comprising an antibody or antibodies that specifically bind to an influenza 

Replikin and a pbannaceutically acceptable carrier: 

(0050] The present invention also provides thempeutic compositions comprising 

one or more-ofisolated influenza virus peptides having from 7 to about 50 amino 

1 s acids comprising: 

20 

(l) at least oue lysine residue located six to ten residues fonn a second 

lysine residue; 

(2) at least one histidine residue; and 

(3) at least 6% lysine residues, and a phannaceutical acceptable carrier. 

[0051) Tn another aspect of the invention there is provided.an antisense nucleic-­

acid molecule complementary to an influenza virus hemagglutinin Replikin 

mRNA seq~ce, said Replikin niRNA sequence denoting from 7 to about 50 

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

lysine residue; 

(2) at least one histidine residue; and 

(3) at least 6% lysine residues. 

[0052] In yet another aspect of the invention there is provided a method of 

simulating . the immune system of a subject to produce antibodies to influenza 

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

Replikin peptide having from 7 to about 50 IWlino acids comprising; 

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

second lysine residue; 

(2) at least one histidine residue; and 

(3) at least 6% lysine_ residues.. 

15 [0053] In another aspr;<;t, there is provided a method of selecting an influenza virus 

peptide for inclusion in a preventive or therapeutic influenza virus vaccine 

comprising: 

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

influenza virus; 

20 (2) anlllyzing the hemagglutinin amino acid sequence of the at least one 

25 . 

isolate of.each strain of the plurality of strains of influenza virus for the 

presence and concentration ofReplikin sequences; 

(3) comparing the concentration ofReplikin sequences in fue 

hCIJ1~!'.glutinin ~nC) !U)id ~~~~nC(l o~ ~~ aJ; l~_t_~~e i~late of each 

strain of the plurality of strains of influenza virus to the concentration 
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ofReplikin sequences obseived in the hemagglutinin amino acid 

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

provide the.concentration ofReplikins for at least two time periods, 

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

about three yearn prior to step (l); 

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

concentration ofReplikin sequences during the at least two time 

periods; 

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

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

in an influenza virus vaccine. 

[0054] The present invention also provides a method of making a preventive or 

therapeutic influenza virus vaccine comprising: 

IS · (1) identifying a strain of influenza virus as an emerging sb:ain; 

(2) selecting at least one Replikin sequence present in the emerging strain 

as a peptide template for influenza virus vaccine manufacture, 

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

one Reph'lcin sequence selected in step (2), and 

20 ' (4) combining a therapeutically effective amount of the peptides of step (3) 

with a pharmaceutically acceptable carrier and/or adjuvant 

[0055] Jn another aspect, the invention is directed to a method of identifying an 

emerging strain of influenza virus for diagnostic, preventive or therapeutic 

ls purposes cpmprising: 
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(1) obtaining at least one isolate of each sttain o(a plurality of strains of 

influenza virus; 

(2) analyzing the hemagglutinin amino acid sequence of the at least one 

isolate of each straiu of the plurality of strains of influenza virus for the 

5 presence and concentration ofReplikin sequences; 

10 

(3) comparing the concentration ofReplikin sequences in the 

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

:strain of lhe plurality of strains of influenza virus to the concentration· 

ofReplikin sequences observed in the hemagglutinin amino acid 

sequence of each of lhe strains at at least one earlier. time period to 

provide the concentration ofReplikins for at least two time periods, 

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

about three years prior to step (1); and 

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

15 concentration ofReplikin sequences during the at least two time 

periods. 

[0056] In yet another aspect of the invention, there is provided a preventive or 

therapeutic influenza virus vaccine comprising at least one isolated Replikin 

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

pharmaceutically acceptable carrier and/or adjuvant. 

[0057] Also provided by the present invention is a method of preventing or 

treating influenza virus infection comprising administering to a patient in need 

25 thereof a preventive or therapeutic vaccine .comprising at least one isolated 
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Replikin present in the hemagglutinin protein of an emerging strain of influenza 

virus and a phannaceutically acceptable carrier and/or adjuvant. 

TRYPANOSO:MES 

[0058) In one aspect of the invention there are provided isolated or synthesized 

tcypanosome peptides containing 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 residues from a second lysine residue; (2) at 

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

10 Repiikins). 

MALARIA 

[0059] One tcypanosome disorder which has proved difficult to treat and for which 

there is no effective vaccine is malaria. Malaria causes much death, and physical 

IS and economic hardship in tropical regions. Malaria is cansed mainly by 

Plasmodium falcipai'um, which has proved to be extremely resistant to treatment 

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

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

application provides the basis for such vaccines and methods of treatment and 

20 prevention. All of the methods descn"bed above for production of and treatment 

. with Replikin virus vaccines and Replikiµ influomza virus vaccines are applicable 

to the production of and treatment With Replikin malaria vaccines. 

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

_25 . preventing or treating malaria. The ma[aria vaccines comprise at least one isolated 
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Plasmodium falcip8l1llll Replikin. The present invention also provides methods 

for treating or preventing malaria comprising administering to a patient an 

effective amount of preventive ()t thenipeutic vaccine comprising at least one 

isolated Plasmodinm falciparum Replikin. 

(0061] Also provided by the present invention are anti.bodies, antioody cocktailil 

and compositions that comprise antibodies that specifically bind to a Replikin or 

Replikins present in a malaria antigen ()f Plasmodium fa1ciparum. 

10 [0062] Another example ()fa tcypanosome which may be treated under the present 

invention as is the case for malaria, the Replikins of'freponema Pallidum 

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

BACTERIA 

IS [0063] Jn one aspect of the invention there are provided isolated or synthesized 

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

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

()ne lysine residue located six to ten amino acid residues from a second lysine 

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

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

is incorporated by reference in its entirety, including but not limited to the 

bacterial sequence listing and infonnation. 

[0064) The present invention also provides methods for detecting the presence 
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of a CQlltaminating bacterial organism in a body sample or environmental sample 

comprising: 

(1) isolating nucleic acids from the body sample or enviromnental sample; 

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

s (3) correlating the presence ofa Replikin structure with the presence of the 

contmninating organism. 

(0065] Jn another aspect of the invention there is provided a process for 

stimulating the immune syStem of a subject to produce anttliodies that bind 

.10 specifically to a bacterial Replikin sequence, said process comprising 

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

comprising at least one bacterial Replikin peptide. One embodiment comprises at 

least one bacterial peptide that is present in an emerging strain of the bacterial 

organism if such new strain emerges. 

15 

[0066] The present invention also provides antibodies that bind specifically to a 

· bacterial Replikin, as defined herein, as well as anttliody cocktails eont.ainiug a 

plurality of antibodies that specifically bind to bacterial Replikins. In one 

embodiment of the invention, there are provided compositions comprising an 

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

phannaceutically acceptable carrier. 

[0067] The present invention also provides therapeutic compositions comprising 

one or more ofisolated bacterial peptides having from 7- to about SO amino acids 

25 comprising: 

24 
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{l) at least one lysine residue located six to ten residues from a second 

lysine residue; 

(2) at least one histidine residue; 

(3) at least 6% lysine residues; and 

5 (4) a phmmaceuticallyacceptable carrier. 

[0068] J:n another aspect of the invention there is provided an antisense nucleic 

acid molecule complementaty to a bacterial Replikin mRNA sequence, said 

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

10 (1) at least one lysine residue located six to teu i:esi.dues from a second 

lysine residue; 

(2) at least one histidine residue; and 

(3) at least 6% lysine residues. 

15 [0069] in yet another llSJl.!lCt of the invention there is provided a method of 

· simulating the immune system of a subject to produce anti"bodies to b:icteria 

comprising administering an effective amount of at least one bacteriitl Rephlcin 

peptide having from 7 to about 50 amino acids comprising: 

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

20 second lysine ll*Jidue; 

(2) at least one histidine residue; and. 

(3) at least 6% lysine residues. 
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[0070] In another aspect, there is provided a method of selecting a bacterial 

Replilciu peptide for inclusion in a preventive or therapeutic bacterial vaccine 

comprising: 

s (1) obtaining at least one isolate of each strain of a plurnlity of strains of 

the bacteria; 

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

strain of the plurality of BIIllins of the bacteria for the presence and 

concentration of bacterial Replikin sequences; 

10 · (3) comparing the concentration ofbacierial Replikin sequences in the 

15 

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

plurality of strains of the bacteria to the concentratioo ofb:wterial 

Replildn sequences observed in the amino acid sequence of ell-Oh 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 oue earlier 

time period being within about six months to about three years prior to 

step (I), or earlier in rapidly mutarlng bacteria; .· 

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

concentration of bacterial Replikin sequences during the at least two 

20 time periods; and 

(5) selecting at least one bacterial Replikin sequence present in the slTain 

of the bacterial peptide identified in step (4) as a peptide for inclusion 

in the bacterial vaccine. 
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[0071] The present invention also provides a method of making a preventive or 

therapeutic bacterial vaccine comprising: 

(l) identifying a strain of a bacteria as an emerging strain; 

{2) selecting at least one bacterial Replikin sequence present in the 

S emerging strain as a peptide template for the bacterial vaccine 

manufacture; 

10 

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

one bacterial Replikin sequence selected in step (2); and 

(4) combining a therapeutically effective amount of the peptides of step (3) 

with a phannaceutically acceptable carrier and/or adjuvant. 

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

emerging strain of bacteria for diagnostic, preventive or therapeutic purposes 

comprising: 

15 (1) obtaining al least one isolate of each strain of a plurality of straiJJS of 

the bicteria; 

{2) analyzing the amino acid sequence of the at least one isolar.e of each 

strain of the pllll'3lity of strains of the bacteria for the presence and 

concentration of bacterial Replikin sequences; 

20 {3) comparing the concentration ofbacterial Replikin sequences in the 

25 

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

plurality of strains of the bacteria to the concentration of bacterial 

Replikin sequences observed in the amino acid sequence of each of the 

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

bacterial Replikins for at least two time periods, said at least one earlier 
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time period being within about six months to about three years prior to 

step (1); and 

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

concentration of bacterial Replikin sequencea during the at least two 

time periods. 

[0073] In yet another aspect of the invention, there is provided a preventive or 

therapeutic bacterial vaccine comprising at least one isolated bacterial Replikin 

preBent in a protein of an emerging strain of the bacteria and a pharmaceutically 

10 acceptable carrier and/or adjuvant. 

[0074) Two import.mt sub-species of bacteria, classified under mycobacteria, are 

Myc0bactcrium leprae (leprosy) whose 3()..a ribosomal protein has a C.terminal 

Replikin and Mycobacterium tuberculosis (tuberculosis) whose ATPase has three 

IS Replikins. 

Replikln iD 30s ribosomal protein s6 ofMyoobacterfum leprae (leprosy) is: 

kvmrtdkh 

20 .Replikins in the ATPase of Mycobacterium tuberculosis are: 

hprpkvaaalkdsyrlk 

hprpkvaaalk 

ksaqkwpdk.flagaaqvah 

25 Repllklns in 'the B-D-galactosidase o.fE. coli: 
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hawqbqgktlfisrk 

hqgktlfisrk 

Repliklns In Agrobac:terium tumefaclens: 

s bsdqqlavmiaakrlddyk 

hlldhpasvgqldlramlaveevlddnpvymek 

hpasvgqldlramlaveevkidnpvymek 

kcvmakncnikcpaglttnqeafugdpralaqylmniah 

kocnikcpaglttuqeafugdpralaqylmniah 

10 bhdtysiedlaqlihdakaarvrvivk 

hdtysiedlaqlihdakaarvrvivk 

hdakaarvrvivk 

kigqgakpgeggqlpi;pkvtveiaaarggtpgvelvsppphh 

· kigqgakpgeggqlpspkvtveiaaarggtpgvelvsppph 

IS kaseitktlasgamshgalvaaaheavahgtnmvgginsnsgeggeh 

kaseitktlasgamshgalvaaaheavah 

kaseitktlasgamshgalvaaah 

kaseitktlasgamsh 

kryfpnvktpvggvtfaviaqavadwh 

20 bhiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaekslmk 

hhiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaekslmk 

hhiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaek 

hhiaaglgfgasavyplgvqfraeekfgadadkalkrfuk 

bhiaaglgfgasavyplgvqfraeekfgadadk 

25 hiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaekslmk 
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hiaaglgfgasavyplgvqfraeekfgadadkafkrfakaaek 

hiaaglgfgasavyplgvqfraeekfgadadkafkrfak: 

hlaaglgf gasavyplgvqfraeekf gada~ 

kfglydaafeksscgvgfitrkdgvqth 

[0075] Also provided by the present invention is a method of preventing or 

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

.a preventive or therapeutic vaccine comprising at least one isolated bacterial 

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

IO phannaceutically acceptable carrier andfor adjuvaut. 

FUNGUS 

[0076] 'In one aspect of the iuvelltion there are provided isolated or synthesized 

fungal peptides contaiuiug a Replikiu seq11ence. The fimgal Replikin peptides 

is comprise from 7 to about 50 amino acids including {l) at least one lysiue residue 

located six to ten amirio acid residues from a second lysine residue; (2) at least one 

hlstldine residue; and (3) at least 6% lysine residues (fungal Replikins). . . ··~ 

[0077] All of the methods described above for production of and treatment with 

20 bacterial Replikin vaccines are applicable to the production of and treatment with 

fungal Replikin vaccines. 

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

stimulating the immuue system ofa subject to produce antibodies that bind 
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specifically to a fungal Replikin sequence, said process comprising administering 

to the subject an effective amount of a dosage of a composition comprising at least 

. . one fungal Replikin peptide. 

5 . [0079) The present invention also provides antibodies that bind specifically to 

a fungal Replikin. as defined herein, as well as antibody coektmls containing a 

plurality of antibodies that apecifically bind to viral Replikins. In one 

embodiment of the invention, there are provided compositions comprising an 

antJ.oody or antibodies that specifically bind to a fungal Replikin and a 

. io pharmaceutically acceptable carrier. 

[0080] The present invention also provides therapeutic compositions 

comprising one or more of isolated fungal peptides having from 7 to about 50 

amino acids comprising; 

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

20 

25 

lysine residue; 

(2) at least one histidine residue; 

(3) at least 6% lysine residues; and 

· (4) a phannaeeutically acceptable carrier. 

[ 0081] Jn another aspect of the invention there is -provided an anti sense 

nucleic acid molecule complementary to an fungal Replikin mRNA sequence, said 

Replikin mRNA sequence having from 7 to about 50 amino acids comprising: 

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

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

(3) at least 6% lysine residues. 

[0082] Jn another aspect of the invention there is provided a process for 

5 stimulating the immune system of a subject to produce antibodies that bind 

specifically to a fungal Replikin sequence, said process comprising administering 

to the subject an effective amount of a dosage of a composition comprising at least 

one Replikin peptide. 

10 INCREASING REPIJCATION 

15 

[0083) Jn yet another aspect of the invention there is provided a method for 

increasing the replication rate of an organism comprising transfonning a gene 

encoding .an enzyme or other protein having a replication function in the organism 

with at least one Replikin structure. 

DEFINITIONS 

[0084) As used herein, the term "peptide" or "protein" refers to a compound of 

two or more amino acids in which the carboxyl group of one is united with an 

amino group of another, forming a peptide bond. The tenn peptide is also used to 

20 denote the amino acid sequence encoding such a compound As used herein, 

"isolated" or "synthesized" peptide or biologically active portion thereof refers to a 

peptide that is substantially free of cellular material or other contaminating 

peptides from the cell or tissue source :from which the peptide is derived, or 

substantially free :from chemical precursors or other chemicals when chemically 
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synthesized by any method, or substantially free from contaminating peptides 

when syntehsized by recombinant gene techniques. 

[0085] As used herein, a Replikin peptide or Replikin protein is an amino acid 

s 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; 

. (2) at least one histidine residue; 

(3) at least 6% lysine residues. 

10 Similarly, a Replikin sequence is the amino acid sequence encoding such a peptide 

or protein. 

(0086] As used herein, "emerging strain" as used herein refers to a strain of a 

'virus, bacterium, fungus, or other organisms identified as having an increased 

15 increasing conceuti:ation of Replikin sequences in one or more of its protein 

sequences relative to the eoncentration ofReplikins in other strains of such 

organism. lbe increase or increasing concentration ofReplikins occurs over a 

period of at least about six months, and preferably over a period of at least about 

one year. most preferably over a period of at least about three years or more, for 

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

and other organisms. 

[0087] As used herein, "mutation" refers to change in this structure and properaes 

. of an organism .caused by substitution of amino acids. In contrast. the term 
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"consei:vation" as used herein, refers to conservation of particular amino acids due 

to lack of substitution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 (0088] Figure 1 is a bar graph depicting the frequency of occurrence of 

Repli!tjns in various organisms. 

[0089] Figure 2 is a graph depicting the percentage of mallgpin per milligram 

· total membrane protein during 3rule.robic replication of glioblastoma cells. 

10 

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

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

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

15 fluorescent light. Figure 4B is a photograph of a blood smear taken with ordinary 
. . 

and fluorescent light illustrating the presence of two leukemic cells. Figure 4C is a 

photograph of a dense layer of glioma cells in the presence of lllllimalignin 

antibody. Figute 4D and Figure 4E are photographs of the layer of cells in Figure 

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

20 

[0092] Figure 4F is a bar graph showing the inlu"bition of growth of small cell lung 

carcinoma cells in vilro by antimalignin antibody. 

(0093] Figure Sis a plot of the amount of antimalignin antibody present in 

25 the serum of patients with benign or malignant breast disease pre-and post .surgery .. · 
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[0094] Figure 6 is a box diagram depicting an embodiment of the invention 

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

identifying Replikin sequences. 

[0095] Figure 7 is a graph showing the concentration ofReplildns observed 

_in hemagglutinin of influenza B and influenza A strain, HlNl, on a year by year 

basis from 1918 through 2001. 

10 [0096] Figure 8 is a graph of the Replikin concentration observed in 

hemagglutinin of influenza A strains, H2N2 and H3N2, as well as an emerging 

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

basis from 1950 to 2001. 

15 DETAILED DESCRIPTION OF THE INVENTION 

[0097] The identification of a new fiunily of small peptides related to the 

phenomenon of rapid replication, referred to herein-as Rcplikins, provides targets 

for detection of pathogens in a sample and developing thenipies, including vaccine 

development. In general, knowledge of and identification of this fumily of 

peptides enables development of effective therapies and vaccines for any organism 

that harbors Replikins. Identification of this family of peptides also provides for 

the detection of viruses and virus vaccine developmenL 

"[0098]-For example, identification of this family of peptides provides for the 

25 . detection of influenza virus and provides new targets for influenza treahnent. . 
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Identification of this family of peptides also provides fur example, for the 

detection of malaria and provides new targetB for malaria vaccine development. 

Further examples provided by the identification of this family of peptides include 

the detection of infectious disease Replikins, c!IIlcer inunune Replikins and 

5 structural protein Replikins. 

[0099] Rapid replication is characteristic of virulence in certalli bacteria, viruses 

and maligqancies, but no chemistry common w rapid replication in different 

organisms has been descn'bed. Wehave found a fumily of conserved small protein 

10 sequences related to rapid replication, which we have named Replikins. Such 

Replikins offer new targetB for developing effective detection methods and 

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

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

ts [00100] Hydrolysis and mass spectrometzy of malignin revealed the novel 16 

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

fonnd in databases for the~ healthy hmnan genome and therefore appeared 

to be derived from some soUJ:Ce outside the body. 

20 (0101] We have devised an algorithm to search for the glioma Replikin or 

homologue thereof: Homologues were not common in over 4,000 protein 

sequences, but were found, surprisingly, in all tumor viruses, and in the replicating' 

proteins of algae, plants, fungi, viruses and bacteria. 
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[0102] We have identified that both 1) Replikin concentration (number of 

Replikins per 100 amino acids) and 2) Replikin composition correlate with the 

functional phenomenon of rapid replication. These relationships provide 

functional basis for the detellilination that Replikins are related quantitatively as 

s well as qualitatively to the rate of replication. 

[0103] The first functional basis for Replikins role to rapid replication is seen in 

glioma replication. The fact that glioma maligu.in is enriched ten-fold compared to 

the five-fold increase in cell number and membrane protein concentration in rapid 

10 replication of glioma cells 8uggests an integral relationship of the Replikins to 

replication. When the glioma Replikin was synthesized in vitro and lldminist<:l'ed 

as a synthetic vaccine to rabbits, abundant antimalignin antibody was produced. 

This establishes the antigenic basis of the antimalignin antibody in serum (AMAS) 

test, and provides the first potential synthetic cancer vaccine and the prototype for 

15 Repblcin vaccines in other organisms. With the demonstration of this natural 

immune relationship of the Replikins to replication and this natural immune 

i:esponse to cancer Replikins, which overrides cell type, based upon the shared 

specificit:Y of cancer Replikins and rapid replication, both·passive augmentation of 

this immunity with antiroalignin antibody and active augmentation with synthetic 

20 Replikin vaccines now is possible. 

[0104] The relationship between the presence ofantiinalignin antibody and 

survival in patients was shown in a study of8,090 serum specimens from cancer 

patients. The study showed that the concentration of antimalignin antibody 

25 increases with age, as the incidence of cancer in the population.increases, and 
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increases further two to three-fold in early malignancy, regardless of cell type. In 
~ 

vitro, tlie antimalignin antibody is cytotoxic to cancec cells at pico grams 

(femtomoles) pee cancer cell, and in vivo the concentration Qf antimalignin 

antibody rolates quantitatively to tbe survival of cancer patients. AB shown in 

s glioma cells, the stago in cancei: at which cells have only been transformed to tbe 

immortal malignant state but remain quiescent or doonant, now can be 

distinguished from the more active life.threatening replicating state, which is 

characterized by the increased concentration of Replilcins. Jn addition, clues to the 

viral pathogenesis of eancer may be fuund in the fact that glioma glycoprotein 1 OB 

10 has a 50% reduction in carbohydrate residues-when compared to the normal 1 OB. 

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

evidence of the attachment of virus fur the delivery of virus Replikins to the 1 OB 

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

15 [0105] Our study concerning influenza virus hemagglu6.nin protein sequences and 

influenza epidemiology over the past I 00 years, has provided a second functional 

basis fur the relations ofReplikins to rapid replication. Only serological 

hemagglutinin and antibody classification, but no strain-specific consel'Ved peptide 

sequences have previously been descn"bed in influenza. Further, no changes in 

20 concentration and composition of any strain-specific peptide sequences. have been 

described previously that correlate with epidemiologically documented epidemics 

or rapid replication. Jn this study, a fuur to ten-fold increase in the concentration 

of strain-specific influenzaReplikins in one of each of the four major strains, 

influenza B, (A)HINI, (A)H2N2 and (A)l43N2, is shown to relate to influenza -

25 epidemics caused by each strain from 1902 to 200 I. 
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[0106] We then showed that these increases in concentration are due to the 

reappearance of at least one specific Replikin composition from l to up to 64 years 

after its disappearance, plus the emergence of new strain-specific Replikin 

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

which to predict the strains that would predominate in coming influenza seasons. 

· nor to devise annual mixtures of whole-virus strains for vaccines. The recent 

shatp increase in H3N2 Replikin concentration (1997 to 2000), the largest in 

H3N2's history, and the reappearance of specific Rcplikin compositions that were 

10 last seen in the high mortality H3N2 pandemic of 1968, and in the two high 

mortality epidemics of 1975 and 1977, but were ab.sent for 20-25 years, togedler 

may be a waming of ooming epidemics. This high degree of conservation of 

Replikin structures observed, whereby the. identical structure can persist for l 00 

years, or reappear after an absence of from one to 64 years, indicate that what was 

15 previously thought to be change due to random substitution of anrlno acids in 

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

conservation ofReplikins. 

[0107] The conservation ofReplikins is not unique to influenza virus but was also 

20 . ·observed in other sources, for example in foot and mouth disease virus, type 0, 

HIV tat, and wheat. 

[0108] A third functional basis for Replikins' role in rapid replication is seen in the 

increase in rapid replication in HIV. Replikin concentration was shown to be 

25 '¢lated to rapid replication in HIV. We found the Replikin .concentratfon in the 
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slow growing low-titre strain of HIV (NSl, "Bro"), which is prevalent in early 

stage infection. to be one-sixth of the Replikin concentration in the i:apidly­

growing high-titre strain of HIV (SI, "Lai")(prevalent in late stage FllV infection). 

5 [0109] Further examples demonstrate the relation&hip ofReplikins to 111pid 

replication. m the "replicating protein,," of tomato curl leafgemini virus which 

devastates tomato crops, the first 161 amino acids, the sequence which has been 

shown to bind to DNA, was shown to contain five Replikins. Jn malaria, 

legendary for rapid replication when trypanooomes are tel.eased from the liver in 

10 the tens of thousands from one ttypanosome, multiple, novel, almost 'Oamboyant' 

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

Replikins per 100 amino acids. 

[0110] The conservation of any structure is critical to whether that 

15 structure provides a stable invariant target to attack and destroy or to stimulate. 

When a structure is tied in some way to a basic survival mechanism of the 

organism, the structures tend to be conserved. A_ vacying structure provides an 

inconstant target, which is a good strategy foi; avoiding attackers, such as 

antibodies that have been generated specifically against the prior structure and thus 

20 are ineffective against the modified form. This strategy is .us® by influenza virus, 

for example, so that a previous vaccine may be quite ineffective against the current 

virulent vims. 
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REPLIKCNSASSTABLETARGETSFORTREATMENT 

[0111] Both bacteria and filV have both Replikin and non-Replikin amino acids. 

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

to 13% dne to mntation, that is substitution ofnon-Replikin amino acids. (See 

s detailed analysis of TAT proteinofHlV discus.sed herein). In bacteria, the 

development of 'resistant strains' is due to a similar mechanism. However. we 

have fonnd that Replildn structures do not mutate or change to the same degree as 

· non Repliltin amino acids (see also discussion of foot and mouth disease virus 

conservation ofReplikiiis discussed herein). The Replikin structures, as opposed 

10 to the non-Replikin stnlctures are conserved and thus pmvide new constant uu-gets 

for treatment. 

(0112] Certain structures too closely related to survival functions apparently 

cannot change eollStantly. Because an essential component of the Replikin 

IS ¢ructure is histidine (h), wbich is know for its frequent binding to metal groups in 

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

this bistidine structure remains eoustant, !bis.structure remains all the more 

attractive a target for destruction or stimulation. 

20 .[0113) From a proteomic point of view, inventors consnuction ofa template based 

on the newly determined glioma peptide sequence led them to the discovery of a 

wide class of proteins With related conserved structures and a particular function, 

in tbis case replication. Examples of the increase in Replikin concentration with 

virulence of a disease include, influenza, HIV, cancer and tomato leaf curl virui;, 

25 This newly recognized class of snuctures is related to the phenomenon of rapid 
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replication in organisms as diverse as yeast, algae, plants, the gemini curl leaf 

tomato Viws, mv and cancer. 

[O 114] Replikin concentration and composition provide new quantitative 

5 methods to detect and control the process of replication, which is cenb:lll to the 

survival and dolllinance of each bfological population. The sharing of 

immunological specificity by diverse members of the class, as demonstrated with 

ilntimaliguin antloody for the glioma and related cancer Replildns., suggests that B 

cells and their product lllltloodies may recogniz.e Replikins by means of a similar 

10 recognition language. 

(0115] Examples of peptide sequences of cancer Replikins or as containing a 

· Replikin, i.e., a homologue of the gfioma peptide, kagvaflhkk, may be found in 

su;;:h cancers of, but not limited to, the lung, brain, liver, soft-tissue, salivary gland, 

IS nasopbarynx, esophagus, stomach, colon, rectum, gallbladder, breast, prostate, 

uterus, cet\'ix, bladder, eye, forms of melanoma, lymphoma, leukemia, and kidney. 

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

quantitative determinations ofReplikins; 2) treatment and control of a broad range 

20 of diseases in which rapid replication is-a key factor by targeting native Replikins 

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

rates of algal and plant foods. 

(0117] The first Replikin sequence to be identified _was the cancer cell Replikin 

2s. . found in a brain cancer protein, malignin. which was demonstrated to be enriched 
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ten-fold dwing rapid anaerobic replication of glioblastoma multifonne (glioma) 

cells. (Figure 2) Malignin is a lOKDa portion of the 250 KDa glycoprotein lOB, 

which w&< isolated in vivo and in vitro from membranes of glioblastoma 

multifonne (glioma) cells. Hydrolysis and mass spectroscopy of malignin 

5 revealed a 16-mecpeptide sequence, ykagvatlbkkndide (SEQ ID N0.:4), which is 

referred to herein as the glioma Replikin and which includes the shorter peptide, 

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

human genome. 

Tablet 

16-mer peptide sequence ykagvatlhkkndide obtained 
from malignfn by hydrolysis and mass spectrometry 

Sequence 

Qybgv(a) 

(y)kagya(I) 

(Y)bgval(l) 

(a)gvaflhkl:(n) 

(g)val{l) 

(v)af(l) 

(\-)allhk(k) 

(v)llflhk(k) 

(v)afthkkn(d) 

(v)alhkkn(d) 

(•)tl(lt) 

(h)kkndide() 

-{l<)kndi(d). 

(k)ndid(e) 
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(0118] When the 16-mer glioma Replikin was synthesized and injected as a 

synthetic vaccine into rabbits, abundant antimalignin antibody was produced. 

5 (Bogoch et al., Cancer Detection and Prevention, 26 (Suppl. I): 402 (2002)). The 

concentration of antimaligllin antibody in senun in vivo has been shown to relate 

quantitatively to the survival of cancer patienw. (Bogocb et al., Protides of 

·Biological Fluids, 31:739-747 {1984). In vitro antimalignin antibodies have been 

shown to be cytotoxic to cancer cells at a concentrationofpicogmms (femtomolar) 

to per cancer cell. (Bogoch et al., Cancer Detection and Prevention, 26 (Suppl. 1): 

.402 (2002). 

(0119] Studies carried ont by the inventors showed that the glioma Replildn is net 

represented in the nonnal healthy human genome. Consequently, a search fur the 

15 origin and possible homologues of the Replikin sequence was undertaken by 

analysis of published sequences of various organisms 

· [0120] By using the 16-mer glioma Replikin sequence as a template and 

constructing a recognition proteomic system to visually 5Clllt the amino acid 

20 sequences of proteins of several different organisms, a new class of peptides, the 

Replildns, wa_s 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 method. The three point 

recognition, method comprises: a peptide from 7 to about 50 amino acids including 

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

lysine residue; (2) at least one histidine residue; and (j) at least 6% lysine ' 

residues. (Replikin). These peptides or proteins constitute a new class of peptides 
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iu species including algae, yeast, fungi, amoebae, bacteria, plant, virus and cancer 

proteins having replication, transformation, or redox fimctions. Replilcin peptides 

have been found to be concentrated. in larger 'replicating' and 'transfonning' 

proteins (so designated by their investigators, See Table 2) and cancer cell 

s proteins. No sequences were found to be identical to the malignin 16-mer peptide. 

' 
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Table2: 
Examples of Repliklns in ·various organisms - prototype: Glioma Replikin• kngvallhkk 

. (SEQ ID No.: I) 

SEQID 
Algae: NO. 

34 C..ldophera prolifera l:askftkh 
35 Jsolcnisnm(jfera hoaetoclhh 

Yeast. 36 Schizosa<Oharomytcs pombc !oifkn>lckhk 37 Ocyo:a sativa kb~ell>k 
2 S.cch. ccrevisiae ~li<alion bindih• "rolcin lmlcrel<riifdk 

F'1111gl: lsocitr.Uc lyasi: !CJ l,Ponicillium mameffci lcvdivthqk 
38 DNA-dependent IU'IA polymeraso 11, Diseo!a dcstnietiva kleedaayl>'kk 
39 Ophios1.,... oovo-uJm l,RNA in Dutoh elm di«ase l<"llplignikgifikh 
40 fun011.• 

Amoebs: 41 &IOmoeba invadens, histone HiB ldilkgdlnkh 

Bacteria: 42 Pribosomal JIIUlein roplication lildor, Hcllcobacter pylori -kMtallk 
R.eplicatiun-assccialed P<Oi.in St>ph. aurcus 

10 Myooplasma pulmonic, chromosome replication ldcckttbnk 
43 Ma""'l'haac inftdivity potcotiator, L. legionello kvhffqlkk 
90 Bacillus antbr.IQs kihlisvkk 
91 Baallus anlhracU hd:kcl<ol<nk 
92 Bacillus anlhnlcis khlvki.W 
93 Bacillus anrhroois kkldcikdiygkdallh 
94 l!aoillus anlhrscis kwd<il:qh 
95 Baclllus an1hracis kklqipppiepkkddiih 
96 Bacillus an1hracis 'hrlr)'uni~ayJlilncw~ 

lanllq<dlikk . 
97 Bacillus anlhrncls havddyagyUdknqsdlv-

""kk 
98 Baclllus anth;.icis ha«ll<vqku•pk 

PJaoU: 44 J11'1bidopsis 1haliana, prnlil<ra l<dbdf%dk 
45 Arsbldopsis lhaliana, cyti>plasmic ribooomal kmkglkqlcbh 
46 Arabido""o !hali-· DNA bindln• oralein k•l•"""•ksb 

Vlr-= 9 llq>li<atioo asscc:lated protein A (Moize <!l'<Ok vil\IS] Keldq>skdcllllldiish 
lJ Bovine hCIJICS vil1ls 4, DNA repllcation "'°"'in hkinitngqk 
12 Mclcsgrid heipcsviius l, n:plication binding prolein hkdl;irllmk • 47 l'cl Inc lnrnunodeficiO!IC)I hlkdyklvk 
3 l'oot and Mouth Discue (0) hkqkivepvk 
5 HJV'J'ype I ko!ilcgk•gh 
7 HIVTypo2 kewnegkegh 

99 Small Pox Virus (Variola) khynnll\\lyk 
100 Small P<»< Virus (Variola) Jcy.qtgkelilh 
101 Small Pox Virus (Voriola) hyddwikndivv=k 
102 Sm>ll Pox Vuus (Variola) lufldildski 
103 Small Pox Virus (Variola) kcighnyyfek. 
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Tumor 48 Rous ""'"'""" viIUs tyrosine-prolein kinase lddthok 
Vlrusw 49 v-yes, nvian sarcoma kklthdk 

so c-ycs, colon. cancert ma.ligmi.nt melanoma lddthdk 
SI v • ....c, avian """'°""' lddrhol: 
Sl e-sre. colont mammary. p:anrcreatlo CIUlc« kklrhek 
SJ Neucoblasloma RAS viral (v...,.) cncagene kqabelak 
S4 VPI (major capsid ptnlein) [Polyamavirus sp.] klhrM<h 
SS S!ndbio .knJbelcik 
56 El [Ruman papilloarnavirus twc 71] klupllqlk 
57 v-erbB fium AFN and~ bpnhW: 
58 V·fins (ft;Jine .......... ) bu1>lekk 
59 ..tms ("""10 ond ~e ntyelo11100ocytie 1umors) bUblekk 
60 latge t-mrtigen'I {PolY<Jrnovi= sp.1 l:phlaqslek 
61 middle huligal [PolY<Jmaviros "l',1- kqhrdkdk 
62 small t-antigen {Polyomavirus spJ, kqbrelkdk 
63 v-abl, murhlc acute loikemfa kvpvlisptlkh 
64 Humm T-cell lymphOlfOplc vlrus ll'J>O 2 blllovdl:dish 
65 c-ldl, 010>rnors. small <ell lung """"'1orna ksgitimvkreyh 
18 HepatitisC llypplqlgcivi>ak 

Tram- 66 TranstbmUng protein myb Ksgldilal: --

Forllllng 67 Tr.insfonniog protein. myc, Burkitt l;imph°""' bTeqlkhk 
Proldot• 68 Ras-n:latccl Oll'-binding pwtein ksfCVJl<vih 

69 Transfunnini; l""lei!I ... c-oara••ma) kkkhtvld< 
70 lRAP-assoolotedNF-kBactivatorTANK bqkdblsk 
71 RFP mmsfi>rming protein hlkrvkdlkk 
n Transfonning pw!Oin D (S.C.) kyppkhrlik 
73 Popilloma virus twc 11, ttansforrning protein ldkbilgbrllk 
74 Protein tcyosine kiDase (EC 2, 7.1.112slk kgdh>lch)'kirk 
75 Tu!nstl>rrning pretein(ul(-)} kcklnlvmvdmk 
76 Tunsfurroing prolein (N-mye) "!qarqqQllkkich 
77 Fibroblast arnwt>. fllctor 411< •""" sarcoma\ 

caucer 78 Matrix rnetalop<oteinase 7 (uterine) kciplhM: 
Cell 79 Transcription fllOIOt 7-lilce kldcjJbilck 
Proleias: 80 Breast conocr antigen NY-BR-87 kldldplak 

81 BRCA-1-A:isociated Ring Domain Protein (bresst) khhpkdlllik 
82 "Autollnligen fium a breast turnor' khkrkkfuik . 
83 Gliorna Rcplikin (1his study) liagval)hkk 
84 ovarian== antigen khkdddfqk 
8S BEL leokcmla kkkslcl:bkdk 
86 Proto-onc<>genc ly!osi"""Jlrotein kinase C.ABLB hksekpalprk 

. 87 J\denomalosis polyposis <oli kkkkpsrlkgdnok 
88 aa.tric cancer~ pn>lein 1<11d<gtvvsptmkvlil 
8!1 Transforminu mnttin 11<-RAS 2Bl.luno kbk<l<mskdoldddckksk 

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

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

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

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

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

and (3) a composition of at least 6% lysine within an amino acid sequence of7 to 

about 50 residues. 
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[0122] Databases were searched using the National LlbraryofMedicine 

keyword "PubMed" descriptor for protein sequences containiug Replikiu 

sequences. Over 4,000 protein sequences were visually examined for homologues. 

Sequences of all individµal proteins within each group of PubMed·classified 

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

requirements. An infrequent occummce of homologues was observed in ''virus 

peptides" as a whole (l.5%) (N"'953), and in other peptides not designated as 

associated with malignant trmsformation or replication such as ''brain peptides" 

and "neuropeptides" (together 8.5%) (N=845). However, SUiprisingly, 

IO homologues were significantly more frequently identified in large "replicating 

proteins," which were identified as having an established function in replication in 

bacteria, algae, and viruses. Even more surprising was the finding that Replildn 

homologues occurred in 100"/o of ''tumor viruses" (N=250), in 97% of "cancer 

proteins'' (N"'401 ), and in 85% of "transforming viruses" (N=248). -These results 

IS suggest that there are shared properties of cancer pathogenesis regardless of cell 

type and suggest a role of viruses in carcinogenesis, ie., conversion of cells ftom a 

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

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

20 by the three point recognition method, were found in such viruses, or vhal 

peptides, as, but not limited to, adenovims, lentivirus, a-vims, retrovirus, andeno­

associated vims, human immunodeficiency virus, hepatitis vims, influenza virus, 

maize streak virus, herpes virus, bovine herpes virus, feline immunodeficiency 

virus, foct and mouth disease virus, small pox virus, rous sarcoma virus, 

25 neuroblastoma RAS viral oncogene, polyamavirus, sindbis, human papillorna 
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virus, m:yelomonocytic tumor virus, murine acute leukemia, T-cell lyrophotropic 

virus, and tomato leaf curl virus. 

(0124] Replikins are present in such bacteria as, but not limited to, Acetobacte.-, 

s Achromobacter, Actinomyces, Aerobacter, Alcaligenes, Arthrobacter, 

Azotobacter, Bacillus, Brevibacterium, Chainia, Clostridium, Corynebacteriwn, 

Erwinia, Esoheria, Lebsiella, Lactobacillus, Haemophilus, Flavobacterium, 

Melh.ylomonas, Micrococcus, Mycobacterium, Micronomspora, Mycoplasma, 

Neisseria, Noeardia, Pmt.eus, Pseudomonas, Rhizobiwn, Salmonella, Semrtia, 

10 Staphylococcus, Streptocossus, Streptomyces, Streptosporangium, 

Streptovirticilliwn, Vibrio, peptide, and Xanthomas. 

[0125] Replikins are present in such fungi as, but not limited to, Penicillium, 

· Diseula, Opbiostoma novo-ulim, Mycophycophla, Phytophthora Wfestans, 

15 Absidia, Aspergillus, Candida, Cephalosporium, Fusarium, Hansenula, Mucor, 

Paecilomyccs, Pichia, Rhlzopus, Torulopsis, Trichoder:ma, and Erysiphe. 

[0126] Replikins are present in such yeast as, but not limited to, Saccharomyces, 

Cryptoooccus, including Cryptoooccus neofonnas, Schimsaccharomyces, and 

20 Ocyza. 

(0127] Replikins are present in algae such as, but not limited to, Caldophera, 

lsolepisprolifera, Chondrus, Gracilaria, Gelidiwn, Caulerpa, Laurencia, 

Cladophexa, Sargasswn, Penieillos, Halimeda, Lruninaria, Fucus, Ascophyllum, 

25 Undari, Rhodymenia, Macrocystis, Eucheuma, Ahnfeltia, and Pteroclasia. 
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[0128] Replikins are present in amoeba such.as, but not limited to, Entamoeba 

(inclnding Entamoeba invadens), Amoebidae, Acanthamoeba and Naegleria. 

' 

s (0129] Replikins are present in plants such as, but not limited to, Arabidopsis, 

wheat, rice, .and maize. 

AUXILIARY SPECIFICATIONS 

10 [0130JTo pennit classification of subtypes ofReplikins, additional or 

.. auxiliazy specifiCations" to the basic "3-point-recognition" requirements may be 

added: (a) on a strutfm'al basis, such~ the common occurrence of adjacent di- and 

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

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

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

or redox activity as seen in Table 2. 

FUNCTIONAL DERIVATIVES 

[0131] "Functional derivatives" of the Replikins as described herein are 

20 fragments, variants, analogs, or chemical derivatives of the Rephlcins, which retain 

at least a portion of the immunological cross reactivity with an antibody specific 

for the Replikin. A fragment of the Replikin peptide rems to any subset of the 

· molecule. Variant peptides may be made by direct chemical synthesis, for 

example, using methods well known in the art .An analog of a Replikin to a non-

25 natural protein substantially similar to either the entire protein or a fragment 
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thereof: Chemical derivatives of a Replikin contain additional chemical moieties 

not normally a part of the peptide or peptide fragment. 

[0132) AB seen in Figure 2, during anaerobic respiraiion when the mte of cell 

s replication is increased, malign.in is ew.iched. That is, malignin is found to 

increase not simply in proportion to the increase in cell number and total 

membrnne proteins, but is ew.iched as much as ten-fold in coDCellb:afion, starting 

with 3% at rest and reaching 30"/o of total membrane protein. This clear 

demonstration of a marked increase in Replikin conceni.Tation with glioma cell 

IO replication points to, and is consistent with, the presence ofReplikins identified 

with the 3-point recognition method in various organisms. For example, Replikins 

were identified in such proteins as "Saccharomyces cerevisiae replication binding 

protein" (SEQ JD NO.: 2) (hsikrelgiifdk); the ''replication associated protein A of 

maize streak virus" (SEQ ID NO.: 8) (kyivcareahk) and (SEQ ID NO.: 9) 

IS (kekkpskdeimrdiisb); the "replication-associated protein of Staphylococcus 

aureus" (SEQ ID NO.: 10) (kkekttlmk); the "DNA replication protein of bovine 

herpes virus 4" (SEQ ID NO.: 11) (hkinitngqk); and the "Mealigridherpes virus 

1 replication binding protein" (SEQ ID NO.: 12) (bkdlyrllmk). Previous studies 

of tomato leaf curl gemiDi virus show that the regulation of virus accumulation 

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

virus to leaf DNA and to other replication protein molecules during virus 

replication. Analysis of this sequence showed that amino acids 1-163 of this 

"replicating protein" contain five Replikins, namely: (SEQ ID NO.: 13) 

kfrinaknyfltyph, (SEQ ID NO.: 14) knletpvnklfiricrefh, (SEQ ID NO.: 15) 
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hpniqaaksstdvk, (SEQ ID NO.:. 16) k:istdvkaymdkdgdvldh, and (SEQ JD NO.; 

17) kasalnilrekapkdfvlqfh. 

[0133] Table 2 shows that Replikin~ntainingproteins also are associated 

S frequently with iedox functions, and protein synthesis or elongation. as well as 

with cell replication. The association with metal-based redox functions, the 

enrichment of the Replikin-containing glioma maligllin concentration during 

anaerobic replication, and the cytotoJC.icity of antimalignin at low concentrations 

(picogranl$/cell) (Figure 4c-t), all suggest that the Replikins are related to central 

to respiratory survival functions, have been found less often subjected to the 

mutations characteristic ofnon-Replikin amino acids. 

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

100 amino acids was found to be present in the hemagglutinin proteins of almost 

IS all of the individual strains of influenza viruses examined. The Replikin 

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

each of the follt' prevalent sllains of influenza virus, influenza B, HlNl, H2N2, 

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

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

20 
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Table3 

Replikin SequenceS present in hemagglutinins of Influenza B viruses in each year fur which amino acid sequences were available (I 902-2001). 
InllU!WJJ B RepUklnsYear Detected in Influen;a B strain 

(PeakinFigure7: EB! . EB2 __ . ) 

ksbfaolk {SEQ ID NO. 104) 

ksbfanlkgtk (SEQ ID NO. 105) 
I 

kshfanlkgtktrgklcpk (SEQ ID NO. 106) 

bekygglnk (SEQ ID NO. 107) 

hekygglnksk (SEQ ID NO. I 08) 

hekygglnkokpyytgehak (SEQ ID NO. 109) 

h•kaigncpiwvk (SBQ ID NO. 1 HI) 

eJ bakaigncpiwvktplklang!k (SEQ ID NO. 11 l) 

bakaignopiwvktplklangtlcyrppok (SEQ ID NO. 112} 

hakaignepiwvktplklangtkyi:ppakllk (SEQ ID NO. 113) 

bfan!kgtktrgk (SEQ ID NO. 114) 

hfunlkgtktrgklcpk {SEQ ID NO. 1 IS) 

hsdneiqmvldygdsk (SEQ ID NO. 116) 

hsdneiqdltmvklyg<hkpqk (SEQ ID NO. 117) 

hsdneiqmvklygdskpqk (SEQ ID NO. 118) 

k(a/v)silhevk (SEQ ID NO. 119) 

kctglipsalwilh (SEQ ID NO. 120} 

kcti:tiJ'•akasilhevk (SEQ ID NO. 121) 

1902,19,24,38,40,43,ll,59,75,76J289,90,93,97,98,99,00,0l 

I 902,1~,24,38,40,43,ll,59,75,76,ZZ,89,90,93,97,98,99,00,01 

1902,19,24,38,40,43,.il,59,75, 7o,ZZ,89,90,93/17,98,99,00,01 

1902, ! 9,24,3S,40,43J!,59 ,15, 76,ZZ,89,90,93,97,98,99,00,01 

1902, 19,24,38,40,43£59, 75,76.ZZ,89,90,93,97 ,98,99,00,01 

1902, 19,24,38,40,43J!,S9,7S,7o,1Z,89,90,93,97,98,99,00,0 ! 

1902, 19,24,38,40,43£59, 7S,76,1Z,89,90,93,97,98,99,00,0 l 

! 902, 19,24,38 ,40,43,.a,59,75,76,1189,90,93,97,98,99,00,01 

1902,19,24,38,40,43.fil,59,7S,76,77,89,90,93,97,98,99,00,0l 

1902, 19,24,38,40,43Jl,59,7S,76,1Z,89,90,93,97,98,99,00,0 ! · 
1919, 76, 89,90; 99,00,0l 

1919, 
. 1919 

1919 
1919, 24,· 

1919, 

1919, 
1919, 

40, 59, 

76, 90 00,01 

97,98, 00 

90,93 

00 
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l919 kygglnkskpyytgeh (SEQ ID NO. 122) 
kvwcosgrskvikg\!lpligeadclh (SEQ ID NO. 123) 
kpyytgeball (SEQ ID NO. 124) 

1919, . 38,40,43, 59,1S,16;JL89,90, 98,~9,00 

kC:mgtipsak.asilhevk (SEQ ID NO. l 25) 
h.nvinaekapggpyk (SEQ ID NO. 126) 

hsdnetqmaklygdsk (SEQ IO NO. 12 7) 
bgvavudlkst:qeaink (SEQ ID NO- 128) 
hgvavaadlkstqeainkdtistqeain (SEQ ID NO. lW) 
klygdskpqkflmngvtth (SEQ ID NO. 130) 
hsdnetqmaklygdskpqk (SEQ ID NO. 131) 

1919, 38,40, 

1924, 43, 
1938, 

1938, 
1940, 
1940 

1943, 
1943, 

59, 89,90,93,97,98, 

15,16,'JL 93 
93,97, 

93,97, 
59, 00 

75,76J2 93,97, 
. 7S,76J1., 93 

~ hfunlkgtqtrgk (SEQ ID NO. 132) 

kprsa!koJciifh (SEQ ID NO. 133) 

1959 

!988 

kskpyytgehakai(gla)ncpiWvk (SEQ ID NO. 134) 

J. !nfluOll2ll B hos not been responsible fur any human pandemic (global dlstn1m!ion}. 

2. Abbreviation for years: eg. "19" = 1919, -01~~ :WO!. 

J. The first year toot a given Replikin a pp oars is irulicated at !he beginning oft he series of )'OMS in which !b3I Replikin bas been fuund. 

4. "Ovmopplng Repllkin soquences are listed sepamtely. 

01 

00 

00 

00 

2000 

~ Increase In number of new Repiikin structnreo occurs In years of epidomics (underliood)' eg. I 9S 1 and 1 'J77 and correlates with .increased total Repl!kin ooncentration (number of 

Replildns por I 00 orruno acid reooues). See Figure 7. 



Table4 · 

HIN l RepLildn Sequmces present In HIN! h<inagglulinlns of rnfluenza viruS<S In each year for whldl amino acid soquOJ1ces w"'e ava!lab!e ( 19184000) 
HJNJ IW!llkln Year IkUde4 in Il!fltwua 

BINI Strain 

Peak in Figmc7 ' n Ill JllJ.. 12. lJ. w ) 

bp(vli)tigeepl<yv(r/k)(&ltXtl•)k (SEQ ID NO. llS) 

bdsnvknly(elg)kv(k/r)(l!ls)q~k/r)nnak (SEQ IDNO. 136) 

bdsnvknly{elg)kY(klr)(n/s)qlk (SEQ ID NO. 137) 

hkc(nnldd)(altle)cm"Y(rlk)ngtyrlypkysoesklnro(Oilc)idgvk (SEQ ID NO. l 38) 

hkc(nnldd)(alt/e}cmosv(rlk)ngtydypkyseesk (SEQ ID NO. 139} 

12J!,2s,2&,3o.1l,Js,47,48,S 1,si,ss,si;,s1,s9~.nnso,s i,ss,87,ss,s9,91 :;2,9S3§1n .91!,99,oo 

!2U, 26,lO,ll, n72,80, &8, 9!, 95, llS 

!2U, ls,30,ll. n72,80, 86, 91, 95, 98 

oo, ;o, 15, n ro, 98 

.!2ll. 30, 35, n 80, 98 

8: bqn( elg)qgsgyaadqkslqnai(dln)gitnkvnsviekmntqftavgkolhltlek {SEQ ID NO. 140) l2J!, 28~0,ll.35, S!I, 79. 95 

bqn{elg)qg<gyaadqkstqnal(dfn)gimkvnsviok (SEQ ID NO. 141) 1llt 2~0,J.1.35, 

hqn(elg)qgsgyaadqks!qnai(dln)gitnk (SEQ ID NO. 142) 

kfoifpktsowpnh (SEQ ID NO. 143) 

kg(n.lsl!)SWltl(n/s)ksy(v/t)nnkgkevMwgvl> (SEQ ID NO. 144) 

ksy(v~)nnkskevlvlwgvb (SEQ ID NO. 145) 

bkcnnecmesvkngtydt;>k)'S<osklmekidgvk (SEQ ID NO. l 46) 

b kcnnocmesvkngtydypkymsk (SEQ ID NO. I 4 7) 

hkcnnoomesvkngtydypk (SEQ ID NO. 148) 

bkCllnoomoovk (SEQ !D NO. 149) 

hngkssfy{k/r)nllwlt(elg)lmglypnlsksyvnnkok {SEQ ID NO. I SO) 

hngkssfy(k/<)nllwlt( elg}knglypnlsksyvnnk (SEQ ID NO. IS I) 

bngksSfy(1</r)nUwl1(elg)lmglypnlsk (SEQ ID NO. !Sl) 

~ 28,30,ll,35' 

w..t 
lfil, 

Im 

3S, 

35, 

1?28, :u. 
1?28, :u. 
1928, !!. 
1928, ll, 

1928, 

1928, ·:u. 
!928, ll, 

59, 79. 95 

S9, 79. 95 

11 

n ~ 

n 2§. 

95 

95 

95 

9S 

95, 

95, 

95, 

00 

00 

00 



hngkssfy(klr)llllwh(efg)k (SEQ ID NO. !SJ) 1928, l!. 95, co 
Jwfyknllwltekngl)l>Jtlsksyynnkokovlv!wgvll (SJ!Q JD NO. 154) 1928, .u. 95 
knllwlt<IO>gl)'plllsksy>'MkokevMwg\'b (SEQ JD NO. I SS) 1928, lL 9S 
kn81ypnlsks)'\'llnkeke\-Mwgvh {SEQ JD NO. I 56) 1928, :u, 9S,M, 00 
ksy(vla)llnkekev(V·)(vl-)lwgvb (SEQ ID NO. 157) . 19211, ll. Sl, 95.2§, 98, -00 
kesswpnhtvtlc (SEQ ID NO. l SS) 1928, ll. 95 
bet{tfn)kgvtaacpyagasofymllwlvkk•nsypklsks)'\'1111k (SEQ ID NO. I 59) 193-0, JS 

het(t/n)kgvtaacpy.>ganfyml!w!vkkensypklsk (SEQ JD NO. 160) 1930, JS 

kfe\fpktsswpnevMwgvb (SEQ JD NO, 16 ! ) 1930 
kerswpkb (SEQ ID NO. 162) 1947, 51,52,55,56, 12. 82 
kl<ksyvnnkel<ov!vlWQvll (SEQ lD NO. l 6.l) 1947, SI 

"' knnkeke\-lv!wqvll (SEQ JD NO. 164) 1947 
,,,, 

b(Wn)(Wq}kssfy{rllc)nllwltdmJ(l/s)l'P(nll)lsksyannkok (SEQ JD NO. 165) 194S 12. 89, M 
h(kln)(Slq}kssfy{tlk)llUwltek (SEQ JD NO. I 61i) 1!148 22. 89, M 
hakksofyk (SEQ ID NO. 167) fill, 57,59 
lmgklcrlkgk (SEQ ID NO. ! 68) 12fil.,52,55,56,51,59, 12, 
hyklnli(qlg)kk {SEQ JDNO. 169) 1956, 00 
hdi)'l'deainnrfqiqgykll<Jgyk (SEQ JD NO. ! 70) 1956 

kgngcfeilbk (SEQ ID NO. 171) 1956 
klnrtielttrulkyhqfek (SEQ ID NO. I ?2) 1956 
kliirli•ktndkyh (SEQ JD NO. 173) 1956 
kohtdl<gslsttk (SEQ ID NO. 174} 1956 
kifingdyoklyiwgvb (SEQ ID NO. l 7S} 1956 
hngklcrkgiaplqlgk (SEQ ID NO. 176) 1959, 82 



hetnrqvtaacpyagwffmliwMd<e"')'l>ldlk (SEQ ID NO. ! 77) 

hotnrqvtaaopyagan•ffinl!wlvltke"')'!)k (SEQ ID NO. 178) 

hppts!dqqslyqnadayi!Vgsskynrkflr. (SEQ ID NO. 179) 

hpplstdqqslyqnadayifvsO<k)Tlrkfkpola (SEQ ID NO. l BO) 

hdiyrdeainnrfqiqgvkitqgyk (SEQ ID NO. 18 l) 

hqneqgsgyAadqk<tqnaidgimkvnovioknmtijl\a\lllk (SEQ ID NO. l 81) 

bqneqgsgyoadqk<tqnaidgihll<vmviek (SEQ ID NO. 183) 

hqneqgsgyaaclqk<tqnalngitnkvnsl'lekmntqllavgkdhldek (SEQ ID NO. ! 84) 

lmgldcrlkgiaplqlgk (SEQ lD NO. 185) 

hkcnnetmesvk (SEQ ID NO. 186) 

kfeifi>iw""'l'nh (SEQ ID NO. 18 7) 

"' ._, hdtnvknlyekvrsqlmnok (SEQ ID NO. l 88) 

kvmvikkmntqfaavgkdnh (SEQ ID NO. I 89) 

kbngklok (SEQ lD NO. I 90) 

kkgtsyplclsluythnkgk<v!v!wgvk (SEQ ID NO. 191) 

kgisypklsl<Bylhnkskevtvlwgvb (SEQ ID NO. ! 92) 

klsk<ytbnkgkev\vlwgvb (SEQ ID NO. l 9l) 

i<s)'tbnkgk°"lvlwgvb (SEQ ID NO. !94) 

kgvtase&bk {SEQ ID NO. 19S) 

kgvt2scsbkgrssfyntllwlleknglypnl•k (SEQ ID NO. I 96) 

kgnsypkl<ksyvMkekovlvlwgih {SEQ ID NO. lil'I) 

ktfnblok (SEQ IDNO. 198) 

hppllltdqqsl)"lnodayvJVgsskynkklkpoiatrpk (SEQ ID NO. 199) 

bpp1stdqqslyqnadayv1Vgss1tynkklk (SEQ ID NO. 200) 

00. Bl 

12a 81 

fill. Bl 

lla Bl 

m:z.12. 91 

.122Z 
illZ 
,W, 91 

J.m 
!212 

1981 

198,1 

1981 

1981 

1981 

1981 

1981 

1981 

l98S,87 

1985,87 

198B 

1988 

!988 

1988 



ill 

begl<&&fymUwltek•gsYPklknsyvnk (SEQ ID NO. 201} 

begks&f)'IJlllW~ekeg<ypk (SEQ ID NO. 202) 

bkoclnootries!Tngtydypkyseesk (SEQ ID NO. 203) 

kesswpnbtvti< (SEQ ID NO. 204) 

Jinllwltelmglypnlsksyvnnkekoilv!wgra (SEQ ID NO. 205) 

bngkssf)(klm)(nf·)llwn(ug)( ./kJlmgl)'l'tll•k (SEQ ID NO. 206) 

bngkssfyknltwltek (SEQ ID NO. 207) 

bMl<gvtascsbngkssfyknllwltelmglYPOisksyvnnkekevlvlwgvb (SEQ ID NO. :WS) 
hlvt(Jc/g)gv(lls)a..,•bngkssfy(klm)(nf·)llwlt(olg)k(·n/l<)gl)1>111sk (SEQ ID NO. 209) 
htvtkgvtascsbngkosfyknl fwltek (!lEQ ID NO. 210) 

kymlklnnvtglrnipsiqsrglfgaiaglieggwlgmidgwygyb (SEQ ID NO. 211) 

hqneqgsgya2dqkslqnaingimkvnsiiekmnfllftavgk (SEQ ID NO. 212) 
h<rneqgsgyaadqkstqnain,gtaikvrlsiiok (SEQ ID NO. 213) 

.hqn<qgsgyaadqkstqnilngitnk (!lEQ IDNO. 214) 

bsgOISfyrnllwivkkgns)pk (SEQ ID NO. 21 S) 

bsi"f•ry,,;il,;,;vkkgnswklnk (SEQ ID NO. 2 ! 6) 

hsgarsfymllwivkkgnswklnks)'lndk (SEQ ID NO. 217) 

hsgarsfymllwivkkgnS)'J>ldnks)'llldl<glt (SEQ ID NO. 21 8) 

htvslcgvtts0$bngk (SEQ ID NO. 219) 

katswpnhenk (SEQ ID NO. 220) 

kqvtt""hrtqk (SEQ JD NO. 221) 

kgnsJ'Pklnks)'lndlcgkevlviwgvh (SEQ ID NO. 222) 

kmksytndkgkovMwgvb (SEQ ID NO. 223) 

k<)'lndkgltevlYiwgvh (SEQ ID NO. 224) 

1991 

1991 

1991 

199!,92 

199 l,92, 2§. 

1991,91, ~ 

199 l,92, 2li 

1995 

1995, 

. 1995 

1995 

1995 

1995 

l99S 

~ 

l2fil! 
!996 

ill§. 

l2M 

~ 

filfi 
lli§. 

122§: 

~ 

00 

00 



~ 

hnqkssfS,nllw!t(elq)knglypnl•ks)'(v/a)annlcak (SEQ ID NO. 22S} 

hpi~gecpkymak (SEQ ID NO. 226) 

hqneqgsgyaadqkstqnaingimk\'Itsvielunntqftavgk (SEQ ID NO. 227j 

hqnoqg:sgyaadqkstqna!ngimkV!ISVlok (SEQ JD N0. 228) 

hngkssfymtlwltelmglypnlsks)'Vllnkek (SEQ JD NO. 229) 

I. Influenza H lN I WllS respo!ISlblo fot the ham"" paoclem!o (global d!slributlon) of 1918. 

2. Abbreviolion for yoan, og. "%" • Im. 

l. The first year thot o givon Replikin a pp eon is indicated at the beginnrng of the series of years in which that Rep Ii kin has been found In this mrt. 

Overlapping Roplikin soquon ... ore li<tod sepmatoly. 

I 9!17 ,98,99 

!997 

1998 

1998 

1998 

4. 

$. liu:reas• In numbu of new &pUldn $/rue/Ura °"""" In.,,.,,,. of epldemio. /imderiined).- q. J 918 and 1977 and eorre/al., with lno"'1sed to/a/ &p///rin <>mee11/ratlon (numbu of 

Rep//kinsper JOO amina ac/d ,..,idues), S.. Figu~ 7. 



g 

Tabl!5 

Reptiki11.sequencospreoent In hemagg!utininsoflnfiueOZ.: H2N2 viruoes in yeMo 1957·2000 · 

lnlJu""m R2N2 RqiNl<lnsYur Dl!I@! In lnfluenr.a H2N1 rlrg/n 

kb fekvkilpk (SEQ ID NO. 230) 

kbllssvkhfokvk (SEQ ID NO. 231) 

llll(kfqlm)(dln)ilekthnglt (SEQ ID NO. 232) 

ha(kfqlm)(dlrt)ilet!Mglclc(klr) (SEQ ID NO. 233) 

bnvbpltigecpkyvksek (SEQ ID NO. 214) 

bpltigecpkyvksek (SEQ ID NO. 235) 

khll!!vkhfekvkilpk (SEQ JD NO. 236) 

krqssgimktegtl erteetkcqtplgalnttlpthitvh (SEQ ID NO. 237) 

kgsnyp(vmak(glr)$)lllllsgeqmliiwq(v/i)h (SEQ ID NO. 238) 

bttlgqsracavsgnpdlhunvwltekgmypvak (SEQ ID NO. 239) 

khfekvk (SEQ ID NO. 240) 

kiskrgssgbnkteg1IMUl~tplgalnttlpfb (SEQ ID NO. 24 l) 

l<rg!!glmklegt\enc:etkcqtplgainttlplh (SEQ ID NO. 242) 

ktegtlenoelkoqtplgainttlpfb (SEQ ID NO. 243) 

kfakrgssgimk!egtlonoe!kcqtplgainttlpfu (SEQ ID NO. 244) 

ktegtleooetkoqtplgalnttlpfbil{V/i)h (SEQ ID NO. 245) 

kiskrgssglmktegllencttkcqtplgaintt\pfh (SEQ ID NO. 246) 

(Pmzk in Flgure 8: P2 B2 

ill1,SS,S9,li0,6 l,64&,68, 

!.2.U,S8,S9,60,61, 

!.2.U,,8,S9,60,61,64,!il,68, 

12f!,S8,59,60,6J,64M,68, 

~ 

) 

78,!ll,84,91 

83,84,91 

78,83,84,91, 95 

78,83,84,91, 95 

J.!U,S8,S9, 

llll,S8,S9, ~64,65 ,68, 7!1,SJ,84,9! 

.ims Q.59,60,6 J ,64£68, 

ill1. 59, 

J.m.S 8,59, '51, 

ill1 
J.ill, 59, ~ 

ill1. 59, !il, 

fil1, 59, fil, 

ill1. 59, ~ 

fil1, S9, ~ 

ill1. 59, !il, 

ill1 S9, ~ 

711 

83 

8!, 91, 9S 

91 

91 

91 

91 

91 

91 



k(elg)snypvakgs)•musg<qruliiwgvh (SEQ ID NO. 247) lli1. 60, 6S 

hpltigecpk)"lksek (SEQ ID NO. 248) 00. 60, il 

kcqtplgaikttlpfh (SEQ ID NO. 249) 1fil il 

hhsndqgsgyaadkestqka(£1i)dgitnkvnsvielc-

·Rllltqfeavgklf(nls)nlelclentnkk (SEQ ID NO. 25-0) 1961, ~68, 83,84 

b•ndqgsgyaadl<eslqka(ffi)dgittl!Mlsviok· · 

·Rllltqf'eavgklf(nls)'nleklentnklc (SEQ ID NO. 251) 1961, ~.68, 81,84 

hsndqgsgyaadkestqka(fli)dgitnk (SEQ ID NO. 252) 1961, ~68. 83,&4 

hdsnvml)ldkvnnqln!nalt (SEQ ID NO. 253) 19114, 68,76, 114,91 

hkeddeenmsvkngtydypklnmelkgvl< (SEQ ID NO. 254) i%4,~6S.t7~, 83,84,91 

°' bkeddecmnsvkngtydypklnrnefk (SEQ ID NO. 2SS) 1%4M,68, 76, Bl,84,91 -
hkoddecmnsvkngtydypk (SEQ ID NO. 255) 1964,@,68, 16, 83,84,91 

hkcddocmnsvk (SEQ ID NO. 257) 1964M,68, 76, 83,84,9! 

kgsnypvekgoynn1ngeqiliiwgvh .(SEQ ID NO. 258) 1976,78 
-

hsndqgsgyaadkestqkavdgitn1Ml1viekmntqfeavgk (SEQ lD NO. 259) 1976, 91 

krgs.gu,,ktegtlenoeik<q!plgainttlpfu (SEQ ID NO. 260) 1976,78, 83,84 

hpltigecpk)"l!Gek (SEQ ID NO, 261) 1976 

hokdHekthngklck (SEQ JD NO. 262) 1976 

I . tn6ucnza H2N2 was responsible for lhe human pandemic (g[obol dlstribu~on) of 1957. 

2. · Abbreviation foryem: eg. "5%'' =!958. 



~ 

J. The first year that a given Replikln oppolll'S is iodicoted at the boginnmgof!lte oorles ofyom in which that R<plik!o has been fuund.in lhis wmk. 

4. Overloppbig R•plikin '"""°"""'are listed separately. 

S, lncrea.se in number of now Rq>likin structures occurs in years of epkhmics (urukrlined)' eg. 1957 and 1965 and oonelates with increased total R<plikin concen !ration (number of 
Replikins pe; l 00 amino acid residues). See Figure 8. 



"' "" 

Table6 

113N2 Replikin Sequence:! Jll'l'""11 in H3N2 hemagglutinins of[nlluenza viruses in each year for whicli omino acid sequenoes Wet• avai!oblo ( l 968-2000} 

lnOnfPY! HlN1 RmQldn(Year Deteds:d In Influenza HlNl stn!n Inflgenp RmllkJps 

(Peak in Figure 8: P3 E3 

hdvyrdealnnrfqlkgvelksgyk (SEQ ID NO. 263) 1968.:U, ll 

htidltdsemnklfertrk (SEQ ID NO. 264) lill 

klhqiek (SEQ ID NO. 265) 196!!..ll, 75, 11 

ktn<ldh(glq)iek (SEQ ID NO. 266) lill 

klm(vll)ielctnekfh (SEQ ID NO. 267) ~ll. ll. 21 

bqiekefsovegriqdlekyvedtk (SEQ ID NO. 268) !2fil!,ll, 

kicnnphk (SEQ ID NO. 269) !lli 

klnrvikktnekih (SEQ ID NO. 270) !lli 

hd(I,v)yrdea!nnrfqik(g/q)vc(r/k)s(qlg)yk (SEQ ID NO. 271) J.m.,16J1... 

hqiekefsevegriqdlekyvedtk (SEQ ID NO. 272) .!fil 

kyvedtkldl wsynaellvalenqh (SEQ ID NO, 273) .!fil 

kyvkqnslklatgmmvpekqtrg\fgaiagfiongwegmidgwygfrh (SEQ ID NO. 27 4) !lli 

kefsevegriqdlekyvedtkidlwsynoellvalenqh (SEQ ID NO. 275) .1ilS. 

hq!l( sle )(el<i}g(tls)g( qly)aad(I/q)k-

!lli 

96,97,98 

96,97,98 

86 98 

97,98 

98 

86 

-stq(o/n)a(ill~qlg)l(nft)(g/n)k(l/v)n(rls)vi(e/c)k (SEQ ID NO. 276) 

hcd(glq)f(q,r)nokwdlf(v/i)er(slt)k (SEQ ID NO. 277) !2ll. 76,ZZ, 78,00,8 !,82,83,84,85,86,88,89,90,91,92,93,94,95,95,9? ,98 

E4) 

2Q2l! 

ZQ!1Q 



htid!tdsemnkklfertrk (SEQ ID NO. 278) 

ksg,otypvlkvtmpnndnidklyiwgvh (SEQ ID NO. 279) 

klnwltksgntypvln~dklviwgvh (SEQ ID NO. 280) 

htidltdsemnldfektrk .(SEQ ID NO. 281) 

klnr!iektnekfhqtek (SEQ ID NO. 282) 

htgks.vmn;dapidfcosecitpnqsipndkpfqnvnkitr.gacpk (SEQ ID NO. 283) 

htgkssvmrsdapidfcnsecitpnqsipn<lkpfqnvnk (SEQ ID NO. 284) 

hpstdsdqtslyvrasgrvtvJtkrsqqtvipk (SEQ ID NO. 285) 

kyvedtkidlwsynaellvalenqh (SEQ ID NO. 286) 

klfertrkqkenaodmgngefkiyh (SEQ ID NO. 2 87) 

:: kmiksffulnwlh (SEQ ID NO. 288) 

hpvtigecpky(v/r)kslk (SEQ ID NO. 289) 

kgnsypldsltlsksyiinkkkev!v!wgih (SEQ ID NO. 290) 

Jdsldsks(vfy)ilnkkkevlviwgib (SEQ ID NO. 291) 

klsks(v/y)ilnkkkevlviwgih (SEQ ID NO. 292) 

.Im, 

Im 

I. - Influenza H3N2 ""'' responsible fur tho hnman pandemic (global distribution) of l 958. 
2. Abbreviallon fur years: eg. "77" =1977. 

1982 

1986 

.1ill 
1994 

1994 

1994 

3. The first year that a given Replikin appears is ind.i<:atecl at the beginning of the series <>f years in which that Replikin has been found 

4. Overlapping Replikin soquci=S are listed separately. 

1997,98 

1998 

1998 

aQQ.Q. 

2000 

moo 
22Q!! 

5. Increase in number of new Replik:io struc!\lres occurs in years of epidemics (Underlined) ' eg. 1915 and correbites with mcreased tolal Reptikln concentration (number 
<>fReplikitts per 100 amino acid residues). See Figure 8. 



[0135] Both the concentration and type, i.e., composition ofReplikins 

observed, were found to relale to the occurrence of influenza pandemics and 

epidemics. The concentration of Replildns in influenza viruses was examined by 

visually scanning the hemagglutinin amino acid sequences published in the 

s National Library of Medicine "PubMed" data base for influenza strains isolated 

world wide ftom human and animal reservoirs year by year over the past century, 

i.e., 1900 to 2001. These Replikin concentrations (number ofReplikins per 100 

amino acids, mean+/- SD) were then plotted for each strain. 

10 [0136] The eoncentration_ofReplikins was found to directly relate to the 

occimence of influenza: pandemics and epidemics. The concentration ofReplikins 

'found in influenza B hemagglutiDin and influema A strain, HlNI, is shown in 

Figure 7, and the concentration ofReplikins found in the two other common 

.influenza virus A strains, H2N2 and H3N2 is shown in Figure 8 (H2N2, H3N2). 

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

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

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

1918, 1957, and 1968, respectively. The data in Figures 7 and 8 show that at least 

20 one Rcplikin per 100 amino acidS is present in each of the influenza hemagglutinin 

proteins of all isolates of the four common influellVi viruses examined, suggesting 

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

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

isolates ofH3N2, but a high concentration of new Replikins appeared in H3N2 

2S isolates, which define the emergence of the H3N2(R) strain. 

65 



[0138] Several properties ofReplikin concentration are seen in Figure 7 and 

Figure 8 to be common to all four influenza virus strains. Fim, the concentration 

is cyclic over the years, with a single cycle of rise and fall occuIIing over a period 

s of two to thirty years. This rise and fall is consistent with the known waxing and 

waning of individual influenza virus strain predominance byhemaggiutinin and 

neunwrinidase classification. Second, peak Replikin concentrations of each 

influenza virus strain previously shown to be responsible for a pandemic were 

observed to relate specifically and individually to each of the three yeats of the 

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

strain. HI NI, was shown to be responsible, a peak concentration of the Replikins 

in HlNl independently occurred (.Pl); for the pandemic of 1957, where H2N2 

emerged and was shown to be respollllible, a peak concentration of the Replikins in 

H2N2 oecwred (P2); and for the pandemic ofl968, where IDN2 emerged and 

- ts was shown to be the cause of the pandemic, a peak concentration of the Replikins 

in IDN2 occurred (.P3). Third, in the years immediately following each of the 

above three pandemics, the specific Replikin concentration decreased markedly, 

perhaps reflecting the broadly distributed immunity generated in each case. Thus, 

this post-pandemic decline is specific for HlNl immediately following the 

20 pandemic (.P 1) for which it was responsible, and is not a general property of all 

strains at the time. An increase ofRepiikin concentration in influenza B 

repeatedly occurred simultaneously with the decrease in Replikin concentration in 

HlNl, e.g., EBl in 1951 and~2 i~ 1976, both associated with influenza B 

epidemics having the highest mortality. (Stuart-Harris, et al., Edward Arnold Ltd. 

25 (1985). Fourth, a secondary peak concentration, which exceeded the primazy peak 
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increase in concentration, occurred 15 years after each of the three·pandemics, and 

this secondary peak was acconipanied by an epidemic: 15 years after the 1918 

pandemic in an HlNl 'epidemic' year (El); eight years after the 1957 pandemic in 

an H2N2 'epidemic' year (E2); and occuued seven yeazs after the 1968 pandemic 

s in an IDN2 'epidemic' year(F.3). These secondmy peak concentrations of 

specific Replikins may reflect recovery of the strain. Fdl:b, peaks of each sttain's 

specific Replildn concentration frequently appear to be associated with declines in 

Replikin concentration of one or both other strains, suggesting competiliun 

· between strains for host sites. Sixth, there Is an apparent ovemll tendency for the 

10 Replikin concentration of each strain to decline over a period of35 years {H2N2) 

to 60 years (mfl.uenza B). This decline cannot be ascnbed to the influence of 

vaccines because it was evident in the case of influenza B from 1901 to 1964, prior 

to common use of influenza vaccines. In the case of influenza B, Replildn 

recovery from the decliue is seen to occur after 1965, but Replikin concentration 

15 declined again between 1997 and 2000 (Figure 7). This correlates with the low 

oecmrence of influenza B in recent case isolates. HlNl Replikin concentration 

peaked in 1918-1979 (Ftgute 7 ) together with the reappearance and prevalence of 

the HlNI strain, and then peaked in 1996 coincident with anHlNl epidemic. 

{Figure 7). HlNl Replikin concentration also declined between 1997 and 2000, 

20 and the presence of HlNl strains decreased in isolates obtained durilig these 

years. For H2N2 Replikins, recovery from a 35 year decline has not occun:ed 

{Figure 8), and this correlates with the absence ofH2N2 from recent isolates. For 

IDN2, the Replikin concentration of many isolates fell to zero during the period 

from 1996 to 2000, but other H3N2 isolates showed a significant, sharp increase in 
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Replikin concentration. This indicates the emergence of a substrain ofH3N2, 

which is designated herein as H3N2(R). 

[0139] Figures 7 and 8 demonstrate that frequently, a one to three year 

5 stepwise increase is observed befure Replikin concentration reaches a peak. This 

stepwise increase proceeds the occurrence of an epidemic, which occurs 

concurrently with the Replikin peak. Thus, the stepwise increase in concentration 

of a particular strain is a signal that particular sltain is the most likely candidate to 

cause an epidemic or pandemic. 

10 

[0140] Currently, Replikin concentration in the H3N2(R) strain of influenza 

virus is increasing {Figure 8, 1997 to 2000). Three similar previous peak increases 

in IDN2 Replikin concentration are seen to have occuned in the H3N2·based 

pandemic of 1968 (Figure 8), when the strain first emerged; and in the H3N2-

15 based epidemics of 1972 and 1975 (Figure 8)c Each of these pandemic and 

epidemics was associated with excess mortality. (Ailing, et al, Am J. 

· Epidewi.ol.,113(1):30-43 (1981). The rapid ascent in concentration of the 

H3N2(R) subspecies of the H3N2 Replikins in 1997-2000, therefore, statistically 

represents an early warning of an approaching severe epidemic or pandemic. An 

20 H3N2 epidemic occurred in Russia in 2000 (Figure 8, E4); and the CDC report of 

December 2001 states that currently, H3N2 is the most frequently faolated strain of. 

influenza virus world wide. (Moroidity and Mortality Weekly Reports {MMWR), 

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

25 [0141) ln each case ofinfluenza virus pandemic or epidemic new Replikiru; 
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.emerge.. There has been no observation of two of the same Repl.ikins in a given 

hemagglutinin in a given isolate. To what degree the emergence of a new Replikin 

represents mutations versus transfer from anolhei: animal or avian pool is 

unknown. In some eases, each year one or more of the original Replikin structures 

5 is conserved, while at the same time, new Replikins emerge. For example, in 

influenza virus B hemagglutinin, five Reptikins were constantly conserved 

between 1919 and 2001, whereas 26 Replikins came and went during the same 

period (some recurred after ssveral years absence). The disappearance and te­

emergence YeafS later of a particul:u-ReplikiD: structure suggestS that the Replikins 

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

[0142] Jn the ease ofHlNl Replikins, the two Replikins present in the Pl 

peak associated with the 1918 pandemic were not present in-the recovery El peak 

of 1933, which contalns 12 new Replikins. Constantly conserved Replikins, 

15 therefore, are the best choice for vaccines, either alone or in combination. 

However, even recently·appearing Replikins accompanying one year's increase in 

concentration frequently petSist and inctease further :for an additional one or more 

years, culminating in a concentration peak and an epidemic, thus providing both an 

early warning and time to vaccinate with synthetic Replikins (see for example, 

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

[01431 The data in FIGURES 1 and 8 demonstrate a direct relationship 

between the presence and concentration of a particular Replikin in influenza 

protein sequences and the occurrence of pandemics and epidemics of influenza. 

25 Thus; analysis of the influenza virus hemagglutinin protein sequence for the 
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presence and concentration of Replikins provides a predictor of in:!Iuenza 

pandemics and/or epidemics, as well as a target for influenza vaccine formulation. 

(0144] Composition ofReplikins in Sttains of Influenza Virus B: Ofa total 

of26 Replikirui identified in this strain (Table 3), the following ten ReplikiDs are 

present in avery in:!Iuenza B isolate examined from 1902-2001. Overlapping 

Replikin sequences are listed separately. Lysines and histidines are in bold type to 

demonstmte homology consistent with the "3-point recogoition. • 

kshfanlk (SEQ ID NO. 104) 

10 kshfanlkgtk (SEQ ID NO. 105) 

ksbfimlkgtktrglcpk (SEQ ID NO. 106) 

hekygglnk (SEQ ID NO. 107) 

hekygglnksk (SEQ ID NO. 108} 

hekygglnkskpyytgehak (SEQ ID NO. 10) 

.15 hakaigncpiwvk (SEQ ID NO. 110) 

hakaigncpiwvvkktplldangtk: (SEQ ID NO. 111) 

haka.igncpiwvktplkhmgtkyrppak (SEQ ID NO. 112) 

hakaigncpiwvktplklangtkyrppakllk (SEQ ID NO. 113) 

· 20 [0145] Tables 3 and 4 indicate that there appears to be much greater stability · 

of the Replikin structures in influenza B hemagglutinins compared with HlNl 

Replikins. Influenza B has not been responstl>le for any pandemic, and it appears 

not to have an animal or avian reservoirs. (Stuart-Hanis et al.: Edwmd Arnold 

Ltd., London (1985)). 

25 
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[0146) Influenza HlNl Replikius: Only one Replikin 

"hp(v/i)tigecpkyv(rJk)(s/t)(t/a)k" is present in every HlNl isolate for which 

sequences are available from 1918, when the strain first appeared and caused the · 

pandemic of that year, through 2000. (Table 4). ("(vii)" indicates that the amino 

s acid v or i is present in the same position in different year.i.) Although HlNl 

contains only one pemistent Replikin, HlNl appears to be more prolific than 

influem.a B. There are 95 different Replikin structures in 82 years on HlNl 

versus oDly 31 different Replikius in l 00 years of influenza B isolates (Table 4). 

An increase in the number of new Replikin structures occurs in years of epidemics 

10 (Tables 3, 4, S and 6) and correlates with increased total Replikin concentration 

(Figures 7 and 8). 

(0147] Influenza H2N2 Replikius: Influenza H2N2 was respoDSible for the 

human pandemic of1957. Three of the 20 Replik.ins identified in that strain for 

is 1957 were conserved in each of the H2N2 isolates available for examination on 

20 

PubMed until 1995 (Table S). 

ha(klq/m)(d/n)ilektbngk (SEQ ID No; 232) 

ha(k/q/m)(d/n)ilekthngklc(k/r) (SEQ ID NO. 233) 

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

[0148) However, in contrast to HlNl, only 13 additional.Replikins have been 

found in H2N2 beginning in 1961. This paucity of appesnmce of new Replikins 

correlates with the decline in the concentration of the H2N2 Replikins and the 

appearance ofH2N2 in isolates over_ the years. (Figure 8). 
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[0149] Influenza H3N2 Replikins: Influenza H3N2 was responsible for the 

human pandemic of 1968. Five Replikins which appeared in 1968 disappeared 

after 1977, but reappeared in the 1990s (Table 6). The only Replikin structure 

which persisted for 22 years was hcd(g!q)f(q/r)nekwdlf{v/i)er(s/t)k, which 

s appeared fust in Im and persisted through 1998. The emergence oftwelve new 

H3N2 Reph"kins in the mid 1990s (Table 6} correlates with the increase in 

Replikin contentration at the same time (Figure 8). and with the prevalence of the 

· H3N2 strain in recent isolates together with the concwrent disappeanmce of all 

Replikins from some of these isolates (Figure 8), this suggests the emergence of 

10 tho new substrain H3N2(R). 

(0150) Figures 1 and 2 show that io.flue=i epidemics and pandemics 

correlate with the increased conoontration ofReplikins in influema virus, which is 

due to the reappearance of at least one Replikin from one to_ 59 years after its · 

15 disappearance. Also, in the A strain only, there is an emergence of now strain­

specific Replikin compositions (Tables 4-6). Increase in Replikin concentration 

by repetition of individual Replikins within a single protein appears not to occur in 

influenza virus, but is seen in other organisms. 

20 [0151] It has been believed that changes in the activity of different influenza 

strains arc related to sequence changes in influenza hemagglutinins, which in turn 

are the products of substitutions effected by one of two poorly understood 

processes: i) antigenic drift, thought to be due to the accumulation ofa series of 

point mutations in the hemagglutinin molecule, or ii) antigenic shift, in which the 

25 Changes are so great that genetic reassortment is postulated to occur between the 
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viruses ofhuwan and non-human hosts. Fitst, the present data suggests that the 

change in activity of different influenza strains, rather than beiog related to non-

specific sequence changes, are based upon, or relate to the increased concentration 

of s~-specific Replildns and strain-specific inci:eases in the replication 

S - associated with epidemics. In addition, the data were examined for a posst'ble 

insight into which sequence chauges are due to "drift" or "shift", and which are 

due to conservation, storage in reservoirs, and reappeanmce. The data show that 

.the epidemic-related increase inReplikin coneentration is not due to the 

duPlication of existing Replikins per hemagglutinin, but is dne to the reappearance 

10 of at least one Replikin composition from l to up to 59 years after its 

disappeanmce, plus in the A strains only, the emeigence of new strain-specific 

Replikin compositions (Tables 3-6). Thus the increase in Replikin concentranon 

-in the influema B epidemics of 1951 and 1977 are not associated with the 

emergence of new Replikin compositions in the year of the epidemic but only with 

15 the reappearance ofReplikin compositions which had appeared in previous years 

then disappeared (Table 3). In contJ:ast, for the A strains, in addition to the 

reappearance ofplllViously disl!ppflared virus Rqllikins, new compositions appear 

(e.g. in HIN1 in the year of the epidemic of 1996, in addition to the reappearance of 

6 earlier Replikins, 10 new compositions emerged). Since the A strains only, not 

20 influenza B, have access to non-human animal and avian reservoirs, totally new 

compositions probably derive from non-human host reservoirs rather than from 

mutations of existing human Replikins which appear to bear no resemblance to the 

new compositions other than the basic requirements of "3-point recogoition" 

(I'ables 2-5). The more prolific nature ofHINl compared with B, and the fact that 
. -

25 p;mdeinics have been produced by the three A strains only, but not by the B strain, 
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both may also be a function of the ability of the hllWllll A strains to receive new 

Replikin cornpositions from non-human viral resen>oirs. 

(0152] Some Replikins have appeared in only one year, disappeared, and not 

s reappeared to date (Tables 3-6). Other Replikins di!iappear from one to up to 81 

yew:s, when the identical Replikin sequence reappears. Key Replikin 'k' and 'h' 

amino acids, and the spaces between them, are consenred during the constant 

presCnc:e of particulai.- Replikins over many years, as shown in Tables 23-6for the 

following strain-specific Replikins: ten of influenza B, the single Replikin of 

10 · HINJ, and the single Replikin ofH2N3, as well as for the reappearance of 

identical. Replikins after an absence. Despite the marked replacement or 

substitution activity of other amino acids both inside the Replikin structure and 

outside it in the rest of the hemagglutinin sequences, influenza Replikin histidine 

(h) appearll never to be, and lysine (k) is ran:l.yreplsced. Examples of this 

15 conservation are seen in the HlNl Replikin"hp(vli)tigecpk.yv(rfk)(s/t)(t/a)k, ~ (SEQ 

ID NO. 135) constant between 1918 and 2000, in theH3N2 Replildn 

"hed(gfq):f{q,r)nekwdlf{vli)er(slt)k'' (SEQ ID NO. 277) constant between 1975 and 

1998 and in thcH3N2 

Rqilikin"hqn(s/e)(e/q)g(t/s)g(q/y}aad(Vq)kstq(aln)a(J/J.)d(q/g)l(n/t)(gfn)k,(l/v)n(r/s) 

20 vi(e/c)k" (SEQ ID NO. 276) which first appeared in 1975, disappeared for25 

years, and then reappeared in 2000. While.many amino acids were substituted, the 

basic Replikin structure of2 Lysines, 6 to IO residues apart, one histidine, a 

minimum of'6% lysine in not more than approximately 50 amino acids, was 

coooerved. 
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[0153) Totally random substitution would not penuit the pen;isteru:e of these 

HlNl and H3N2 Replikins, nor from 1902 to 2001 in influenza B the persistence 

oflO Replikinstructiires, northereappC!U'!UlCe in 1993 ofa 1919 lSmerReplikin 

after an ablieru:e of 74 yean;. Rather than a random type of substitution, the 

s constancy suggests an oiderly controlled process, or in the least, protection of the 

key Replikin residues so that they are fixed or bound in some way: lysiD,es, 

perliaps bound to nucleic acids, and histidines, perhaps bound to respiratory n:dox 

enzymes. The mechaujsms which control this conservation are at present 

unknown. 

10 

CONSERVATION OF REPLIKIN STRUCTIJRES 

[0154) Whether Replikin structures are conserved or are subject to extensive 

natural mutation was examined by scanning the pnitein sequences of various 

isolates of foot and mouth disease virus (FMDV), where mutations in proteins of 

15 these viruses have been well documented worldwide fur decades. Protein 

sequences ofFMDV isolates were visually examined fur the presence of both the 

entire Replikin and each of the component Replikin amino acid JeSidues observed 

in a particular Replikin. 

20 · [0155] Rather than being subject to extensive substitution over time as occUIS in 

neighboring amino acids, the amino acids which comprise the Replikin structure 

are substituted little or not at all, that is the Replikin structure is conserved. 
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[0156] For example, in the protein VPl ofFMDV type O, the Replikin (SEQ ID 

NO.: 3) "hkqkivapvk" was found to be conserved in 78% of the 236 isolates 

reported in PubMed, and each amino acid was found to be conserved in individual 

isolates as follows: his, 95.6%; lys, 91.8%; gin 92.3o/o; lys, 84.1%; ile, 90.7%; vat, 

5 91.8%; ala, 97.3%; pro, 96.2%; ala, 75.4%; and lys, 88.4%. The high tate of 

coru;ervation suggests st.ructural and functional stability of the Replikin structure 

and provides constant target:; for treatment. 

[0157] Similarly, sequeuce oonservation was fouud in different isolates of HIV 

10 for its Replikins, such as (SEQ ID NO.: 5) "kcfhcgkegh" or (SEQ ID NO.: 6) 

"kvylawvpahk" in HrV Type l and (SEQ ID NO.: 7) "kcwncgkegh" in HIV Type 

2 (Table 2). Further examples of sequence conservation were found in the HIV tat 

proteins, such as (SEQ ID NO.: 613) "hclvckqkkglgisygrkk," wherein the key 

lysine aud histaidine amino acids are conserved. (See Table 7) 

15 

[0158] Similarly, sequence conservation was observed in plants, for example in 

wheat, such as in wheat ubiguitin activating enzyme E (SEQ ID NOs. 614--616). 

·The Replikins in wheat even provided a reliable target for stimulation of plant 

growth as described within. Other examples of conservation are seen in the 

20 constant presence of maligniu in successive generations, over ten years of tissue 

culture of glioma cells, and by the constancy of affinity of the glioma Replikin for 

antimalignin antibody isolated by immunoadsoiption from 8,090 human sera from 

the U.S., U.K., Europe and Asia (e.g., Figure 5 and U.S. Patent 6,242,578 Bl). 

25 [0159] Similarly, conservation was observed in trans-activator (fat) proteins 
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in isolates ofHN. Tat (trans-activator) proteins are early RNA binding proteins. 

regulating lentiviral transcription. These proteins are necessary cowponents in the 

life cycle of all known lentiviiases, such as the human imlnnnodeficiency viruses 

(HIV). Tat is a transcriptional regulator protein that acts by binding to the trans-

5 activating response sequence (TAR) RNA element and activates transcription 

Initiation and/or elongation from the LTR promoter. lllV cannot replicate without 

tat, but the chemical basis of this has been unknown. In the lllV tat protein 

sequence from 89 to 102 residues, we have found a Replikin that is associated with 

rapid replication in other organiSms. The amino acid sequence of this Replikin is 

10 "hclvcfqkkglgisygrkk." In fact, we found that this Replikin is present in every 

IITV tat protein. Some tat amino acids are substituted frequently, as shown in 

Tshle 8, by altemate amino acids (in small size fonts lined up below the most 

frequent amino acid (Table 7), the percentage of conservation for the predominant 

Replikin "bclvcfqkkglgisygrkk''). These substitutions have appeared for most of 

15 the individual amino acids. However, lhe key lysine and histidine amino acids 

within the Replikin sequence, which define the Replikin structure, are conserved 

1000/a in the sequence; while substitutions are·CODllllon elsewhere in olher amino 

acids, both wilhin and outside the Replikin, none occurs on these key histidine 

amino acids. 

20 

(0160] As shown in Table 7, it is not the case that lysines are not substituted 

in the tat protein amino acid sequence. From the left side of the table, the very 

first lysine in the immediate neighboring sequence, but outside the Replikin 

sequence, and the second lysine (k } in the sequence inside the Replikin, but 

25 "extra" in that it is not essential for the Replikin fonnation, are both substituted 
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frequently. However, the 3rd, 4th and 5th ly:;ines, and the one histidine, in 

parentheses, which together set up the Replikin structure, are never substituted. 

Thus, these key amino acid sequences a.re 100"/o conserved. As observed in the 

case of the influenza virus Replikins, llllldom substitution would not permit this 

5 selective substitution and sel,.ctive non-substitution to occurdue to chance. 
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Table? 

. % Replikin CONSERVATION of each constituent amino acid in the first 117 
different 1$olates of HIV tat protein as reported In PubMed: · 

38 100 S7 86100 100 66 76 100 !19 S7 49 
Neighboring 

Amino acids [ tat Replild11 

loo 94 loo 97 ~s 11S 97 !19 100 loo 100% 

l 

k (c) s y [(h) (c) I v (c) f q k (k) g (I) g i s y g (r) (k) (k)] 

below are the .amino acid substitutions obs!?J'Ved for each amino acid above: 

h cf q i 1 h t a a I y h q 
r .wp I I i h q v 
y s s I m r s 
i s m s 
s r D 

v 
a 
r 
p 
q 

(0161] The conservation of the Replikin structure suggests that the Rcplikin 

structure has a specific surviVal function for the mv virus which must be 

30 ·preserved and conserved, and cannot be sacrificed to the virus 'defense' maneuver 

of amino acid substitution crested to avoid antt'body and other 'attack.' These 

'defense' functions, although also essential, cannot 'compete' with the virus 

survival function of HIV replication. 

35 [0162] Further conservation was observed in different isolates of HIV for its 

Replikins such as "kcfncgkegh" (SEQ ID NO. 5) or "kvylawvpahk" (SEQ ID NO .. 

6) in HIV Type l arid "kcwncgkegh" (SEQ ID NO. 7) in HIV T)i:,e 2. 

[0163] The high rate of conservation observed in FMVD and HIV Replikins 
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suggests that conservation also obsewed in the Replikins ofinfluenzaReplikins is 

a general property of viral Replikins. This consewation makes them a constant 

and reliable tarted for either destruction, for example by nsing specific Replikins 

such as for influenza, FMVD or HIV vaccines as illnstrated for the glioma 

s Replikin, or stimulation. 

[0164] Similarly, as provided in examples fuund in viruses including 

influenza viruses, FMDV, and HIV, where high rate11 of conservation in Repliki.ns 

suggest that conservation is a general property of viral Replikins and thus making 

10 Replikins a constant and reliable target for destruction or stimulation, oonservation 

ofReplikin muctw."eS occurs in plants. For example, in wheat plants, Replikins 

~conserved and provide a reliable target fur stimulation. Examples of conserved 

Replikins in wheat plants ubiquitin activating enzyme B include; 

E3 hkdrltkkvvdiarevakvdvpeyrrh(SEQIDNO. 614) 

15 E2 hkerldrlcvvdvarevakvevpsyn:h {SEQ ID NO. 615) 

El hkerldrkvvdvanwakmevpsyrrh (SEQ ID NO. 616) 

It; * * ** * 
[0165] Sinularly to conservation found in the HIV tat protein, the Replikin in 

the wheat ubiquitio activating enzyme E is COllSefVed. AI; with the HIV tat 

20 protein, substitutions of amino acids (designated with an'*') adjacent to the 

Replikin variant forms in wheat ubiquitin activating enzyme E are common. The 

key k and h amino acids that form the Replikin structure, however, do not vary 

whereas the 'twessential' k that is only 5 amino acids (from-the first k on the left) 

is substituted. 
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ANTI-REPLIKm ANTIBODIES 

[0166] An anti-Replikin antibody is an antibody against a Replikin. Data on anti­

Replikin anttDodies also support R.eplikin elass unity. An anti-Replikin antibody 

response has been quantified by immunoadsorption of serwn antimalignin 

anb."body to imw.obiliud malignin (see Methods in U.S. Patent #5,866,690). The 

abundant production of antimalignin antibody by administration to rabbits of the 

synthetic version of the 16-mer peptide whose sequence was derived from 

malignin, absent catbohydrate or other groups, has established rigorously that this 

peptide alone is an epitope, that is, provides a sufficient basis for this iimmw.e 

10 :response (Figure 3). The 16-mer peptide produeed both lgM and IgG forms of the 

antibody. Antimalignin antl"body was found to be increased in concentration in 

serum in 37% of79 cases in the U.S. and Asia ofhepatitis Band C, early, in the 

first five years ofinfection, long befure the usual observance ofliver cancer, 

which develops about fifteen to twenty-five years after infection. Relevant to both 

15 infectious hepatitis and HIV infections, transformed cells may be one form of safe 

haven for the virus: prolonging cell life and avoiding virus eviction, so that the 

virus remains ina<:cessible to anti-viml treatment. 

[0167) Because ad:mhiistration ofRepJikins stimulates the immlllle system to 

20 produce antiDodies having a cytotoxic effect, peptide vaccines based on the 

particular iniluema virus Replikin or group ofReplikins observed to be most 

concentrated over a given time period provide protection against the particular 

· strain of influenza most likely to cause an outbreak in a given influenza season., 

e.g., an emerging strain or re-emerging strain For example, analysis of the 

25 influema virus hemagglutinin amino acid sequence on a yearly or bi-yearly basis, 
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provides data which are useful in formulaliilg a specifically targeted influenza 

vaccine for that year. It is understood that such analysis may be conducted on a 

region-by-region basis or at any desired time period, so that strains emerging in 

different areas throughout the world can be detected and specifically targeted 

s vaccines for each region can be formulated. 

INFLUENZA 

[O 168) Cmrently, vaccine fonnulations are changed twice yearly at international 

WHO lUid CDC meetings. Vaccine formulations are based on serological 

10 evidence of the most cwrent preponderance ofinf!uenza vims strain in a given 

region of the world. However, prior to the present invention there has been no 

correlation of influenza vims strain specific amino acid sequence changes with . 

occurrence of influenza epidemics or pandemics. 

IS {0169] The observations of specific Replilcins and their concentration in influenza 

vims proteins provides the first specific quantitative early chemical correlates of 

influenza pandemics and epidemics and provides for production and timely 

administration of influenza vaccines tailored specifically to treat the prevalent 

emerging or re-emerging strain of inf!ueDZa virus in a particular region of the 

20 world. By analyzing the protein sequences of isolates of strains of influenza virus, 

such as the hemagglutinin protein sequence, for the preseoce, concentration and/or 

conservation ofReplilcins, influenza virus pandemics and epidemics can be 

predicted. . Furthermore, the severity of such outbreaks of influenza can be 

sigllificantly lessened by administering an influenza peptide vaccine based on the 

2s Replikin sequences foU11d to be most abwidant .or shown to be on the rise in virus 
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isolata over a given time period, such as about one to wout three years. 

{0170] An influenza peptide vaccine of the invention may include a single 

Replikinpeptide sequence or may include a plurality ofReplikin sequences 

s observed in influenza virus strains. Preferably, the peptide vaccine is based 011 

Replikin sequence(s) shown to be increasing in concentration over a give11 lime 

period and comerved for at least that period of time. However, a vaccine may 

include a conserved Replikin peptide(s) in combination with a new Replikin(s) 

peptide orinaybe based on new Replikin peptide sequences. The Replikin 

10 peptides CS11 be synthesized by any method, including chemical synthesis or 

recombjrnmt gene technology, and may include non-Replikin sequences, although 

vaccines based on peptides C011taining only Replikin sequences are preferred. 

Preferably, vaccine compositions of the invention also contain a pharmaceutically 

acceptable carrier andfor adjuvant. 

15 

[0171] The influenza vaccines of the present invention can be administered alone 

·or in oombination with antiviral drugs, such as gancyclovir, interferon; interleukin; 

M2 inhibitors, such ss, amantadine, rimantadine; neuraminidase inhibitois, such as 

zanamivir and oseltamivir; and the like, as well as with combinations of antiviral 

20 drugs. 

· REPLIKIN DECOYS IN MALARIA 

[0172] Analysis of the primary structure of a PJ.asmodium farciparum malaria 

antige11 located at the merozoite surlilce andfor within the parasitophorous vacuole 
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revealed that this organism, like influenza virus, also contains numerollll Replikins 

(fable 8). However, there are several differences between the observation of 

Replikins in Plasmodium falciparum and influenza virus isolates. For example, 

Plasmodium falciparum contains several partial Replikins, referred to herein as 

5 "Replikin decoys." These decoy structures contain an abundance of lysine 

residues, but lack the histidine required ofReplikin structures. Speoifieally, these 

decoys contain many lysines 6 to 1 O residues apart in ovedapping fashion, similar 

to the true malaria recogniDs but wilhout histidine residues .. It is believed that the 

decoy structure maximizes the chances that an anti-malarial antibody or other 

· 10 agent will bind to the relatively less important structure containing lhe lysines, i.e., 

the Replildn decoys, rather than binding to histidine, which is present in Replikin 

siructure, such as Replikins in respiratory enzymes, which could result in 

destruction of the tzypanosome. For example, an incoming anti.Dody, with 

specificity for Replikin structures, might attach to the Replikin decoy structure, 

15 leaving the true Replikin structure remains untouched. 

(0173] Therefore, anti-Replikin treahnent of malaria requires two phases (dual 

treatment): i) preliminary treatment with proteolytic enzymes that cleave the 

Replikin decoys, permitting 'safe passage' of the specific anti-Replikin treatment; 

20 and ii) attacking malaria Replikins either with specific antibodies or by cellular 

immunity engendeted by synthetic malaria Repli1dn v:iccines or by organic means 

targeting the malaria Replikins. 
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REPETmON AND OVERLAPPING OF REPLIKIN STRUCTURES 

[0174] Another difference seen iu Plasmodium falcipannn is a frequent repetition 

of individual Replikin structures within a single protein,. which was not obseivcd 

with influenza virus. Repetition may occw: by (a) sharing oflysine residues 

s between Replikins, ~ (b) by repetition of a portion of a Replikin sequence within 

another Replikin sequence. 

' . 
[0175JA tbird significant difference between Replikin structures observed iu 

influenza virus isolates and Plasm.odium fillciparum is a marked overlapping of 

10 Replikin struclmes throughout malarial proteins, e.g.., there are nine overlapping 

Replikins in the 39 amino acid sequence of SEQ ID NO. 393 (Replikin 

concenti:ation - 23.11100 amino acids); and 15 overlapping Replikins in the 41 

amino acids of SEQ ID NO. 467 (Replikin concen.lration = 36.6/100 amino acids). 

Both of these overlapping Replikin structures occur in blood stage trophozoites 

ts and schiz.onts. In contrllllt, influenza virus Replikins arc more scattered throughout 

the protein and the maximum Replildn concentration is about 7.5/100 amino acids 

(Figure 7); and tomato leaf curl gemini virus, which was also observed to have. 

overlapping Replildns has only about 3.11100 amino acids. 

20 [0176] This mechanism of lysine multiples is .also seen in the Replikins of cancer 

proteins such as in gastric cancer transforming protein, ktkkgnrvsptmkvth (SEQ 

ID NO. 88), and in transforming protein P21B (K-RAS 2B) oflung, 

khkekmskdgkkkkkks (SEQ ID NO. 89). 
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[0177] The relationship ofhigli:er Replikin concentration to rapid replication is 

also continned by analysis oflITV isolates. It was found that the slow-growing 

low titer strain oflITV (NSI, "Bru," which is prevalent in early stage HIV 

infection) has a Replikin concentration of 1.1 (+/- 1.6) Replikins per 100 amino 

5 acids, whereas the i:apidly-growing high titer slrain of HIV (S 1, "Lai", which is 

prevalent in late stage HIV infection) has a Replikin concentration of 6.8 (+/- 2.7) 

Replikins per l 00 amino acid l't'.$idues. 

(0178] The high concentration of overlapping Reph"kins in malaria, influenza virus. 

10 and cancer cells is consistent with the legendary high and rapid replicatmg ability 

of malaria organisms The multitude of overlapping Replikins in malaria also 

provides an opportunity for the organism to flood and confuse the immune system 

ofits host and thereby maximize the chance that the wrong antibody will be made 

and perpetuated, leaving key malaria antigens unbanned. 

15 

[0179] As in the ease of influenza 'virus, for example, peptide vaccines based on 

'the Replikin 111ructure(s) found in the malaria organism can provide an effective 

means of preventing and/or treating malaria. Vaccination against malaria can be 

achieved by administering a composition containing one or a mixture of Replikin 

20 structures observed in Plasmodium falciparum. Furthermore, antibodies to malaria 

Replikins can be generated and administered for passive immunity or malaria 

detection 
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(0180) Table 8 provides a list of several Plasmodium falciparum Replikin 

sequences. n should be noted that lhis list is not meant to be Colllplete. Different 

isolates of the organism may contain othet Rcplikin strUetureS. 
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Table8 
Malaria Replikins 

a) Primary structure of a Plasmodium falciparum malaria antigen located at 
the merozoite surface and within the parasitophorous vacuole 

a) i) DECOYS: 
(C-Tenuinal) 
keeeekekekekekeekekeekekeekekekeekekekeekeeekk (SEQ ID NO. 293), or 
keeeekekekekekeekekeekekeekekekeekekekeekeeekkek (SEQ ID NO. 294), or 
keeeekekekekekeekekeekek:ekeekekeekekeekeekeeekk (SEQ ID NO. 295), or 
keeeekekek (SEQ ID NO. 296) 

ii) Replikins: 
HkklikaJkkniesiqnld: (SEQ ID NO. 297) 
hkklikalklaiiesiqnkm. (SEQ ID NO. 298) 
hkklikalkk (SEQ ID NO. 299) 
hkklikalk (SEQ ID NO. 300) 
katysfVntkkkilslksqgbkk (SEQ ID NO. 301) 
katysfvntkkkiislksqgbk (SEQ ID NO. 302) 
katysfvntkkkiislksqgh (SEQ ID NO. 303) . 
htyVkgkkapsdpqca dikeeckellkek (SEQ ID NO. 304) 
kiislksqgbk (SEQ ID NO. 305) 
kkkkfeplkngnvsetiklili (SEQ ID NO. 306) 
kkkfeplkngnvsetiklih (SEQ ID NO. 307) 
kkfeplkngnvsetiklih (SEQ ID NO. 308) 
kngnvsetiklih (SEQ ID NO. 309) 
klihlgnkdkk (SEQID N0.310) 
kvkkigvtlkkfeplkngnvsetiklihlgnkdkkh (SEQ ID NO. 311) 
hliyknksynplllsovkkummlkenvdyiqnqnlfu:lnmqkatysfvntkkkiislk (SEQ ID NO. 312) 
hliyknksynplllscvkkmnmlkenvdyiqnqnlfkelmnqkatysfvntk (SEQ ID NO. 313) 
hliyknksynplllscvkkmu:mlkenvdyiqnqnlfkdmnqk (SEQ ID NO. 314) 
hliyknksynplllscvkkmrunlkenvdyiqknqnlfk (SEQ ID NO. 315) 
hliyknksynplllscvkkmnmlk (SEQ ID NO. 316) 
ksani!sanngkknnaeemknlvnf!qshkklikalkkniesiqnkkh (SEQ ID NO. 317) 
kknnaeemknlvnflqshkklikalld<niesiqnkkh (SEQ ID NO. 318) 
knlvnflqshkklikalkkniesiqnkkh (SEQ ID NO. 319) 
kklikalkkniesiqnkkh (SEQ ID NO. 320) 
klikalkkniesiqnkkh (SEQ ID NO. 321) 
kkniesiqnkkh (SEQ ID NO. 322) 
kniesiqnkkh (SEQ ID NO. 323) 
kwiaeemknlvnflqsh (SEQ JD NO. 324) 
kklikalkkniesiqnkkqghkk (SEQ ID NO. 325) 
kknnaeemknlvnflqshk (SEQ ID NO. 326) 
knnaeemknlvnflqsh (SEQ ID NO. 327) 
klikalkkniesiqnkkqgbkk (SEQ ID NO. 328) 
kvkkigvtlkkfeplkngnvsetiklih (SEQ ID NO. 329) 
kngnvsetiklih (SEQ ID NO. 330) 
klihlgnkdkk (SEQ ID NO. 331) 
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ksannsanngkknnaeemknlvnflqsh (SEQ ID NO. 332) 
kknnaeemknlvnflqsh (SEQ ID NO. 333) 
kklikalkkniesiqnkkh (SEQ ID NO. 334) 
kalkkniesiqnkkh (SEQ ID NO. 335) 
kkniesiqnkkh {SEQ ID NO. 336) 
kelmnqkatysfvntkkkiislksqgh (SEQ ID NO. 337) 
ksqghkk (SEQ ID NO. 338) 
kkkiislksqgh (SEQ ID NO. 339) 
kkiislksqgh (SEQ iD NO. 340) 
kkniesiqnkkh (SEQ ID NO. 341) 
kniesiqnkkh (SEQ ID NO. 342) 
htyvkgkkapsdpqcadikeecl.cellkek (SEQ ID NO. 343) 
htyvkgkkapsdpqcadikeeckellk (SEQ ID NO. 344 ) 

b)"liver stage antigea-3" gene="LSA-3" Replikias 
henvlsaalentqseeekkevidvieevk (SEQ ID NO. 345) 
kenvvttilekveettaesvttfsnileeiqentitndtieeldeelh (SEQ ID NO. 346) 
hylqqmkekfskek (SEQ ID NO. 347) 
hylqqmkekfSkeknanvievlDlraekkgavqvtllktekttk (SEQ ID NO. 348) 
hylqqmkekfskeknnnvievtnkaekkgnvqvtnk:tekttkvdknnk (SEQ ID NO. 349) 
hylqqmkt:kfskeknnnvicvmkaekkgnvqvtllktekttkvdknnkvpldartqk (SEQ ID NO. 350} 
hy!qqmkt:kfskeknnnvievtnkaekkgnvqvtnktekttkvdknnkvpldartqksk (SEQ ID NO. 351} 
hvdevmkyvqkidkevdkevskaleskndvtnvlkqnqdffilkvknfvkkyk (SEQ ID NO. 352) 
hvdevmkyvqkidkevdkevskaleskndvtnvlkqnqdffilkvknfvkk (SEQ ID NO. 353) 
hvdevmkyvqkidkevdkevskaleskndvtnvlkqnqdffsk (SEQ ID NO. 354) 
hvdevmkyvqhldkevdkevskaleskndvtnvlk (SEQ ID NO. 355) 
hvdevmkyvqkidkevdkevskalesk (SEQ ID NO. 356) 
hvdevrnkyvqkidkevdkevsk (SEQ ID NO. 357) 
hvdevmkyvqkidkevdk (SEQ ID NO. 358) 
hvdevmkyvqkidk (SEQ ID NO. 359) 
kdevidlivqkekriekvkakkkkl'*kveegvsglkkh (SEQ ID NO. 360) 
kvkaldckklekkveegvsglkkh (SEQ ID NO. 361) 

· Icakkkklekkveegvsglkkh (SEQ ID NO. 362) 
kkkklekkveegvsglkkh (SEQ ID NO. 363) 
kkldekkveegvsglldch (SEQ ID NO. 364) 
kklekkveegvsglkkh (SEQ ID NO. 365) 
klekkveegvsglkkh (SEQ ID NO. 366) 
kkveegvsglkkh (SEQ ID NO. 367) 
kveegvsglldch (SEQ ID N0.368) 
hveqnvyvdvdvpamkdqtlgilneagglkemffnlcdvikseo;dvitveeikdepvqk (Sf.Q ID NO. 369) 
bikgleeddleevddlkgsildmlkgdmelgdmdkesledvttklgerveslk (SEQ ID NO. 370) 
hikgleeddleevddlkg.iildmlkgdmelgdmdkesledvttk (SEQ ID NO. 371) 
hikgleeddleevddlkgsildmlkgdmelgdmdk (SEQ ID NO. 372) 
hikgleeddleevddlkgsildmlk (SEQ ID NO. 373) 
hiisgdadvlssalgmdeeqmktrkkaqrpk (SEQ ID NO. 374) 
hditttldevvelkdveedkiek (SEQ ID NO. 37:'.i) 
kkleevhelk (SEQ ID NO. 376} 
kleevhelk (SEQ ID NO. Jn) 
ktietdileekkkeiekdh (SEQ ID NO. 378) 
kkeiekdhfek (SEQ ID NO. 379) 
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kdhfek (SEQ ID NO. 380) 
· kfeeeaeeikh (SEQ ID NO. 381) 

e) 28 KDA ookinete surface antigen preeursol:' Replikins: 
kdgdtkctlecaqgkkcikhksdhnhkBdbnhksdpnhkkknnnnnk (SEQ ID NO. 382) 
kdgdtkctlecaqgkk:cikhksdhnhksdhnhkpnhkk: (SEQ ID NO. 383) 
kdgdtkctlecaqgkkcikhksdlmbksdlmhksdpnhk (SEQ ID NO. 384) 
kdgdtkctlecaqgkkcikhklldhnbksdhnhk (SEQ ID NO. 385) 
kdgdtkctlecaqgkkcikhksdhahk (SEQ ID NO. 386) 
kdgdtkctlecaqgkkeikhk (SEQ ID NO, 387) 
kdgdtkctlecaqgkk (SEQ ID NO. 388) 
kdgdtkctlecaqgk (SEQ ID NO. 389) 
kciqaecnykecgeqkcvwdgih (SEQ ID NO. 390) 
kecgeqkcvwdgih (SEQ ID NO. 391) 
hieckcnndyvltmyecepknkctsledtnk (SEQ ID NO. 392) 

d) Blood stage trophozoites and schlzontS Repllklns: 
ksdhnhbdhnhksdhnhksdhnpnhkkknnnnnk (SEQ ID NO. 393) 
ksdhohksdhnhksdhnhksdpnhkkk:nnnnnk (SEQ ID NO. 394) 
ksdhnhksdhnhksdpuhlddmnnnnk (SEQ ID NO. 395) 
ksdhnhksdpnhkldrnmnmk (SEQ ID NO. 396) 
kkknnnonkdnksdpnhk (SEQ ID NO. 397) 
klomrumkdnksdpnhk (SEQ ID NO. 398) 
knnnnnkdnksdpnhk (SEQ ID NO. 399) 
kdnksdpiihk (SEQ ID NO. 400) 
ksdpnhk (SEQ ID No: 401) 
hslyalqqneeyqkvknekdqneikkikqliekok (SEQ ID NO. 402) 
hslyalqqneeyqkvknekdqneikkik (SEQ ID NO. 403) 
hslyalqqneeyqkvknekdqneikk (SEQ ID NO. 404) 
hslyalqqneeyqkvknekdqneik (SEQ ID NO. 405) 
hklellleemdk (SEQ ID NO. 406) 
khfddntncqk (SEQ ID NO. 407) 
kkeddekh (SEQ ID NO. 408) 
keennkkeddekh (SEQ ID NO. 409) 
ktssgilnkwmklceddekh (SEQ ID NO. 410) 
kniliikk(SEQIDNO. 411} 
hikkkegi.digyk (SEQ JD NO. 412) 
kkmwtcklwdnkgneitknih (SEQ ID NO. 413 ) 
kkgiqwntlkkmwtcklwdnkgneitknih (SEQ ID NO. 414 ) 
kekkdsnenrlckkqkedkkiipnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 415) 
kkdsnenrkkkqkedkknpnklkkieytnkitbf!kllkrmkqqnnvth (SEQ ID NO. 416) 
kdsnenrkkkqkedkknpnklkkieytnkithflkaknnkqqnnvth (SEQ JD NO. 417) 
kkqkedkknpnklkkieytnkithfikaknnkqqnnvth (SEQ ID NO. 418} 
kqkOOkknpnklkkieytnkithffkaknnkqqnnvth (SEQ ID NO. 419) 
kedkknpnklkkieytnkilhffkaknnkqqnnvth (SEQ ID NO. 420) 
knpnklkkieytnkithfikaknnkqqnnvth (SEQ ID NO. 421) 
kkieytnkithffkaknnqnnvth (SEQ ID NO. 422) 
kieytnkithffkaknnkqqnnvth (SEQ ID NO. 423) 
kithffkaknnkqqnnvth (SEQ ID NO. 424) 
hknnedikndnskdikndnskdikndnskdikodnnedikndnskdik (SEQ ID NO. 425 ) 
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hknnedikndnskdikndnskdikndnskdikndnnedikndnsk (SEQ ID NO. 426) 
hknnedikndnskdikndnskdikndnskdikndnnedik (SEQ ID NO. 427) 
hknnedikDdnskdikndnSkdikndnskdik (SEQ ID NO. 428) 
hknnedikndnskdikndnskdikndnsk (SEQ ID NO. 429) 
hknnedikndnskdikndnskdik (SEQ ID NO. 430) 
hknnedikndnskdikndnsk (SEQ ID NO. 431) 
hknnedikadnskdik (SEQ ID NO. 432) 
hknnedik (SEQ ID NO. 433) 
kkyddlqokynilnklknsleekneelkkyh (SEQ ID NO. 434) 
kyddlqnkynilnkllwsleekneelkkyh (SEQ ID NO. 435) 
kynilnldknsleekneelkkyh (SEQ ID NO. 436) 
klknsleekneelkkyh (SEQ ID NO. 437) 
knsleekneelkkyh (SEQ ID NO. 438) 
kneelkkyh (SEQ JD NO. 439) 
lungnnqdinenvynikpqefkeeeeedismvntkk (SEQ ID NO. 440) 
.knsnelkrindnffldh (SEQ ID NO. 441) 
kpclykkekisqclykkddsqvwwcmpvkdtfntyemnvlnskienniekiph (SEQ ID NO. 442) 
hinneytnknpkncllykneentyndnnikdyinsmntkk (SEQ JD NO. 443) 
binneytnlwpkncllykneemyndnnikdyinsmnflc (SEQ ID NO. 444) 
hllweytnknpkncllyk (SEQ JD NO. 445) 
knktnqskgvkgeyekkketngh (SEQ ID NO. 446} 
ktnqskgvkgeyekkketngh (SEQ ID NO. 447) 
kgvkgeyekkketngh (SEQ ID NO. 448) 
kgeyekkketngh (SEQ ID NO. 449) 
ksgmytnegakscecsykkkssssllkvh (SEQ JD NO. 450) 
kscecsykkkssssnkvh (SEQ ID NO. 451) 
kkkssssnkvh (SEQ ID NO. 452) 
kkssssnkvh (SEQ ID NO. 453) 
kssssnkvh (SEQ ID NO. 454) 
himlksgmytnegnkscecsykkkssssnk (SEQ JD NO. 455) 
himlksgmytnegnkscecsykkk (SEQ ID NO. 456) . 
himJksgmytnegnkscecsykk (SEQ ID NO. 457) 
bimlksgmytnegnkscecsyk (SEQ ID NO. 458) 
kplaklrkrelctqinktkyergdviidnteiqkiiirdyhetlnvbkldh (SEQ ID NO. 459) 
krektqinktkyergdviidnteiqkiiirdyhetlnvhlddh (SEQ ID NO. 460) 
ktqinktkyergdviidnteiqkiiirdyhetlnvhkldh (SEQ ID NO. 461) 
kplakhkrektqinktkyergdviidnteiqkiiirdyhetlnvh (SEQ ID NO. 462) 
kplaldrkrektqinktkyergdviidnteiqldiinlyh (SEQ ID NO. 463) 
klrkrektqinktkyergdviidnteiqkiiirdyh (SEQ ID NO. 464) 
krektqinktkyergdviidnteiqkiiirdyh (SEQ ID NO. 465) 
k:tqinktkyergdvHdnteiqkiiirdyh (SEQ ID NO. 466) 

· kkdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ·JD NO. 467) 
kdkekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ JD NO. 468) 

· kekkkdsnenrkkkqkedkknpndnklkkieytnldth (SEQ ID NO. 469) 
kkkdsnenrkkkqkedkknpndnklkkieytnlcith (SEQ ID NO. 470) 
kkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ JD NO. 471) 
kdsnenrl!kkqkedkknpndnklkkicytnkith (SEQ ID NO. 472) 
kkkqkedkknpndnldkkieytnkith (SEQ ID NO. 4 73) 
kkqkedkknpndnklkkieytnkith (SEQ ID NO. 474) 
kqkedkknpndnklkkieytnkith (SEQ ID NO. 475) 
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kedkknpndnk!kkieytnkith (SEQ ID NO. 476) 
kknpndnklkkieytnkith (SEQ ID NO. 477) 
knpndnklkkieytnkith (SEQ ID NO. 478) 
klkkieytnkith (SEQ ID NO. 479) 
kkieytnkith (SEQ ID NO. 480) 
kieytnkith (SEQ ID NO. 481) 
bgqikiedvnnenfuneqmknkyndeelandiskskslksdtlek (SEQ ID NO. 482) 
hgqikiedvnnenfuneqmknkyndeekmdiskskslk (SEQ ID NO. 483) 
hgqikiedvnnenfimeqmknkyndeekmdisksk (SEQ ID NO. 484) 
hgqikiedvnnenfimeqrnknkyndeekmdisk (SEQ ID NO. 485) 
)ckyddlqakynilnkllmsleekneelkkyh (SEQ· ID NO. 486) 
kyddlqnkynilnklknsleekneelkkyh (SEQ ID NO. 487) 

- kynilnklknsleekneelkkyh (SEQ ID NO. 488) 
klknsleekneelkkyh (SEQ ID NO. 489) 
knsleekneelkkyh (SEQ ID NO. 490) 
kneelkkyh (SEQ ID NO. 491) 
hmgnnqdineuvynikpqefkeeeeedismvntkkcddiqenik (SEQ ID NO. 492) 
ktnlypjynnknddkdnildnenreglylcdvmknsnelkrindnftklh (SEQ ID NO. 493) 
knsnelkrlndnfDdh (SEQ ID NO. 494) 
krindnf!klh (SEQ ID NO. 495) 
hinneytnknpkncllykneemyndUnikdyinsmnfkk (SEQ ID NO. 496) 
hinneytnknpkncllykneemyndnnikdyinsmnfk (SEQ ID NO. 497) 
hinneytnknpkncllyk (SEQ ID NO. 498) -
lqx:lykkclcisqvwwcmpvkdtfutyemnvlnskienniekiph (SEQ ID NO. 499) 
kckisqvwwcmpvkdtfutyernnvlnskienniekiph (SEQ ID NO. 500) 
kienniekiph (SEQ JD NO. 501) 
knktngskgvkgeyekkketngh (SEQ ID NO. 502) 
ktngskgvkgeyekkketngh (SEQ ID NO. 503) 
kgvkgeyekkketngh (SEQ ID NO. 504) 
kgeyekkketngh (SEQ ID NO. 505) 
ktiekinkskswffeeldeidkplaklrkrektqinktkyergdviidnteiqkiirdyh (SEQ ID NO. 506) 
kinkskswffeeldeidkplaklrkrelqqinlctkyergdvlidnteiqkiirdyh (SEQ JD NO. 507) 
kplaklrkrektqinktkyergdviidnteiqkiirdyh (SEQ ID NO. 508) -
himlksqmytnegnkscccsykkkssssnkvh (SEQ ID NO. 509) 
klrio'ektqinktkyergdviidnteiqkfudyh (SEQ JD NO. 510) 
krektqinktkyergdviidnteiqkiil.'dyh (SEQ JD NO. 511) 
ktqinktkyergdviidnteiqkiirdyh (SEQ ID NO. 512) 
kplakhkrektqinktkyergdviidnteiqkiirdyhtlnvhlddh (SEQ ID NO. 513) 
klflm:ktqinktlcyergdviidnteiqkiirdyhtlnvhkldh (SEQ ID NO. 514) 
krektqinktkyergdviidnteiqkiirdyhtlnvbkldh(SEQ ID NO. 515) 
ktqinktkyergdviidnteiqkiirdyhtlnvbkldh {SEQ ID NO. 516) 
kplakhkrektqlliktkyergdvildnteiqkiirdyhtlnvh (SEQ ID NO. 517) 
klrkrektqinktkyergdviidnteiqkiirdyhtlnvh (SEQ ID NO. 518) 
krektqinktkyergdviidnteiqkiirdyhtlnvh (SEQ ID NO. 519) 
ktqinktkyergdviidnteiqkiirdyhtlnvh (SEQ ID NO. 520) 
bimlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 521) 
ksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 522) 

- kscecsykkkssssnkvh (SEQ ID NO. 523) 
kkkssssnkvh (SEQ ID NO. 524) 

_ -kkssssnkvh (SEQ ID NO. 525) 
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kssssnkvh (SEQ ID NO. 526) 
himlksqmytncgnkscecsykkkssssnk (SEQ ID NO. 527) 
hiinlksqmytnegukscecsykkk (SEQ ID NO. 528) 
hirolksqmytnegnkscecsykk (SEQ ID NO. 529) 
himlksqmytnegnkscecsyk (SEQ ID NO. 530) 
hnnhniqiykdktinfuwpbkvmyhdmnsknertek {SEQ ID NO. 531) 
hnnlmiqiykdkrinfimiphkvmyhdnmsk (SEQ ID NO. 532) 
hnnhniqiykdkrinfinnphk (SEQ ID NO. 533) 
hkvmyhdmnskuertek (SEQ ID NO. 534) 
hkvmyhdumsk (SEQ ID NO. 535) · 

REPLIKINS IN STRUCTURAL PROTEINS 

(0181] R has also been determined that some stroctural proteins include Replildn 

structures. Structural pi:oteins are JDOlecules involved in !issue and organ support, 

such as collagen in skin and connective tissue and in membrane stroctures, for 

example amyloid A4 precursor protein (APP) in brain. Overproduction of these 

proteins is associated with disease; specifically, scleroderma in the case of 

overproduction of collagen in sk.in (Table 9) and Alzheimer's Disease in the case 

of oveqirodnction of APP in the brain (Table 10). 

[0182] The association of sclerodenna and malignancy has been a source of 

controversy during recent years. Several mechanisms of interrelationship have 

been suggested in earlier reports. Recent long-term studies suggest an increased 

association-ratio of sclerodenna and malignancy. However, the underlying 

. mecha.!lisms remain elusive. (Wenzel, J. Eur. J. De.rmatoL 20002 May-Jun; 12(3): 

296-300). 

[0183] Several proteins concerned with the excessive production of proteins in 

scleroderma have been found to contain Replikin structures. Thus, these provide 

further examples ofwrrecognized targets for inhibition or cessation of excessive 
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collagen production. Table 9 provides a list of proteins in scleroderma and the 

associated Replikins. 

[0184] The APP protein is the source of the amyloid beta A4 protein, which in 

5 eil:cessive amolillts forms placques in the extracellular spaces in the brain, 

producing tmtie effects associated with nerve cell loss in Alzheimer's Disease. 

Most studies to date have focused on the inability to clear the excessive deposits of 

A4, but have not considered that, rather than a waste clearance problem, this may 

acf.u81ly be a problem of overproduction of the precursor protein APP. The high 

lo concentration of the Replikins in APP (3.3 Replikins per 100 amino acids) 

strongly suggest that overproduction may well be the cause of Alzheimer's 

. Disease (Table 10). Therefore, the Replikins contained in Table l 0 can be blocked 

or illhloited by the same methods as illustrated in detail for the glioma Replikin. 
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Table9 
Proteins ovemroduced in scleroderma and associQted Replikfns: 
PMCIHUMAN: . 
breictiqssggimllkdqvlrcskiagvkvaeitelilk {SEQ ID N0.536) 
hreictiqssggimllkdqvlresk (SEQ JD N0.537) 
34KD nucleolar sderoderma antigen: 
hreictiqssggimllkdqvlrcskiagvkvaeiteliklkalendqk (SEQ JD N0.538) 
hreictiqssggimllkdqvlrcskiagvkvaeitelilk (SEQ ID N0.539) 
Flbrilliuin: 
kkmqqenmkqpeqltlepyerdh (SEQ ID N0.540) 
kmqqemnkpqeqltlepyerdh (SEQ ID NO. 541) 
SPOPHUMAN: 
hemeeskknrveindvepevfkcmmcfiytgbpllldk (SEQ ID N0.542) 
hem.eeskkmveindvepevfkemmcfiytgk (SEQ ID N0.543) 
centromere protein C: 
khgellcvyk (SEQ ID N0.544) 
klilgpqeekgkqh (SEQ ID NO. 545) 
hmihhk (SEQ ID NO. 546) 
hhnssikstkktnqssk (SEQ ID NO. 547) 
lmsstkstlddnqssk (SEQ ID NO. 548) 
kbhnilpk:tlandkhshkph (SEQ JD N0.549) 
bhnilpktlandkhshk (SEQ ID NO. 550) 
imilpktlandlchsbk (SEQ ID NO. 551) 
hnilpk:tlandk (SEQ JD NO. 552) 
kntpdskkissmindhh (SEQ ID N0.553) 
lcntpdskkissmindh (SEQ ID NO. 554) 
kdtciqspskecqkshpksvpvsskkk (SEQ ID NO. 555) 
kdtciqspskecqkshpksvpvsskk (SEQ ID NO. 556) 
hpksvpvsskkk (SEQ ID NO. 557) 
hpksvpvsskk (SEQ ID NO. 558) 
hpksvJjvssk (SEQ ID NO. 559) 
Factor CTCBF, KU antigen: 
kalqekveikqlnh (SEQ ID NO. 560) 
ktlfPlie.akkdqvtageifgdnhedgptakklktegggah (SEQ ID NO. 561) 

. ktlfPlieakkkdqvtageifqdnb (SEQ JD NO. 562) 
klcvfkki.erhsih (SEQ ID NO. 563) 
klcvfkkierh (SEQ ID NO. 564) 
kgpsfplkgiteqqkegleivk (SEQ ID NO. 565) 

· hgpsfplkgiteqqk (SEQ ID NO. 566) . 
ATP synthase subnnit 6: 
htllkilslflfk (SEQ ID NO. 567) 
h!Ignndknllpsk (SEQ ID NO. 568) 
FBRL nuclear protein: 
hrheg\tficrgkedalvtk (SEQ ID NO~ 5G9) 
hegvficrgkedalvtk {SEQ ID NO. 570) 
hsggurgrgrggkrghqsgk (SEQ ID NO. 571) 
krgnqsgknvmveph (SEQ ID NO. 572) 
lcrgnqsgknvmveplnh (SEQ ID NO. 573) 
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kkmqqenmkpqeqltlepyerdh (SEQ ID N0.574) 
kmqqenmkpqeqltlepyerdh (SEQ JD NO. 575) 
HPIIJs..alpha protein: 
haypedaenkeketak (SEQ ID NO. 576) 
keanvkcpqivillfyeerltwh (SEQ ID NO. 577) 
kvldrrvvkgqveyllkwkgfseeh (SEQ ID NO. 578) 
kgqveyllkwkg!Seeh (SEQ ID NO. 579) 
FM/Set nncleolar protein: 
ksevaagvkksglpsaerlenvlfgphdcsh (SEQ ID N0.580) 
ksevaagvkksgplpsaerlenvlfgph (SEQ Ill°NO. 581) 
kaaeygkkaksctfrllhalwiirpqlk (SEQ ID NO. 582) 
kaaeygkkaksetftllhak (SEQ ID NO. 583) 
ksetfi:llhak (SEQ ID NO. 584) 
hllkniirpqlk (SEQ ID NO. 585) 
hmnlkiaeelpk (SEQ ID NO. 586) 
hsldhllklycnvdsnk (SEQ ID NO. 587) 
hllklycnvdsnk (SEQ ID NO. 588) 

Table IO 
Anlyloid beta A4 precursor protein (APP) Repllkins: 

kakerleakh (SEQ ID NO. 589) 
kdrqhtlk (SEQ ID NO. 590) 
kdrqhtlkh (SEQ ID NO. 591) 
ketesekstclh (SEQ ID NO. 592) 
kteeisevkmdaefgh (SEQ ID NO. 593) 
· kteeisevkmdaefghdsgfevrh (SEQ ID NO. 594) 
kkyvmeqkdrqhtlkh (SEQ ID NO. 595) 
kyvraeqkcb:qhtlkh(SEQ ID NO. 596) 
kk.yvmeqkdrqh (SEQ ID NO. 597) 
kyvraeqk:drqht (SEQ ID NO. 598) 
bhvfiunlkkyvraeqk (SEQ ID NO. 599) 
hv.fmulkkyvmeqk (SEQ ID NO. 600) 
bhvfllmlkkyvraeqkdrqhtlkh (SEQ ID NO. 601) 

· hvfnmlkkyvraeqkdrqhtlkh (SEQ ID NO. 602) 
hahiqkskerleakh (SEQ ID NO. 603) 
habfqkskerleak (SEQ ID NO. 604) 
hfqkskerleak (SEQ ID NO. 605) 
hqenndveethlhwhtvaketcsekstnlh (SEQ ID NO. 606) 
hqenndvcethlhwhtvaketcsek (SEQ ID NO. 607) 
hwhtvaketcsek (SEQ ID NO. 608) 
htvaketcsek (SEQ ID NO. 609) 
hlhwhtvaketcsek (SEQ ID NO. 610) 
hmnvqngkwesdpsgtktcigtk (SEQ ID NO. 611) 
hmnvqngkwesdpsgtk (SEQ ID NO. 612) 



PASSIVE IMMUNITY 

[0185] In another embodiment of the invention, isolated Replikin peptides maybe 

used to generate antibodies, which may be used, for example to provide passive 

immunity in an individual. Passive imnmnity to the strain of influenza identified 

s by the method of the invention to be the most likely cause of future influenza 

infections may be obtained by administerliig antibodies to Replilcin sequences of 

-the identified slI8in of influenza virus to patients in need. Similarly, passive 

immunity to malaria may be obtained by administering anti"bodies to Plasmodium 

fhlcipannn Replikin(s). 

10 

[0186] Various procedures known in the art may be used for the production of 

antibodies to Replilcin sequences. Such antibodies include but are not limited to 

polyclonal, monoclonal, chimeric, humanized, single chain; Fab fragments and 

fre,gments produced by an Fab expression library. Anlloodies that are linked to a 

15 cytotoxic agent may also be {:enernted. Antioodies may also be administered in 

combination with an antiviral agent. Fnrtb.emiore, combinations of antioodies to 

diffcmit Replikins niay be administered as im antibody cocktail 

[0187] For the production of anllDodics, various host animals or plants may be 

20 innnunized by injection with a Rcplikin peptide or a combination ofReplikin 

peptides, including but not limited to rabbits, mice, rats, and larger mammals. 

[0188] Monoclonal antibodies to Replikins may be prepared by using any 

technique that provides for the production of antibody molecules. These include 

25 but are not limited to the hybridoma technique originally described by Kohler and 



Milstein, (Nature, 1975, 256:495-497), the human B-cell hybridoma technique 

(K.osbor et al., 1983, Jmmunology Today, 4:n), and the EBY hybridoma 

technique (Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, 

Inc., pp. 77 ~96). In addition, techniques developed for the production of chimeric 

5 antibodies (Morrison et al., 1984, PrQC. NaL Acad. Sci USA, 81:6851"68SS) or 

other techniques may be used. Alternatively, techniques descn'bed for the 

-production of single chain antibodies (US 4,946, 778) can be adapted to produce 

RepUkin-specific single chain antibodies. 

10 [0189] Particularly useful antibodies of the invention are those that specifically 

bind to R.eplikin sequences contained in peptides and/or polypeptides of influeoza 

Yinl_s. For example, antibodies to any of peptides observed to be present in an 

emerging or re-emerging Stiain of influenza virus and combinations of such 

_ .anti"bodies are useful in the treatment and/or jirevention of influenza. Similarly, 

is antibodies to any Replikins present on malaria antigens and combinations of such 

antibodies are useful in the prevention and treatment of malaria. 

[O 190) Antibody .fragments which contain binding sites for a Replikin may be 

generated by known techniques. For example, such fragments include but are not 

· 20 limited to F(ab')2 fragments which can be produced by pepsin digestion of the 

antibody molecules and the Fab fragments that can be generated by reducing the 

disillfide bridges of the F(ab')2 fragments. Alternatively, Fab expression Jibmries 

can bti generated (Huse et al., 1989, Science, 246:1275-1281) to allow rapid and 

easy identification of monoclonal Fab fragments with the desired specificity. 

25 
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[0191) The tact that antimalignin antilxidy is increased in concentration in hUIIiaU 

ma!jgnancy regardless of cancer cell type (Figure 5), and that this antibody binds 

_ to malignant cells regardless of cell type now may be explained by the presence of 

the Replikin snuctures herein found to be present in most malignancies (Figure 1 

s and Table 2). Population studies have shown that autimalignin antibody inci:eases 

in concentration in healthy adults with age, and more so in higb-risk &milics, as 

the frequency of cancer increases. ·An additional two-fold or greater antibody 

increase which oceurs in early roalignancy has been independently confirmed with 

a sensitivity of97% in breast cancers 1-10 mm in size. Shown to localize 

to preferentially in malignant cells in vivo, histocbemically the antibody does not 

bind to nonual cells but selectively binds to (Figure 4a,b) and is highly cytotoxic 

to transfQrmed cells in vitro (Figure 4e-f). Since in these examples the same 

- antJ.l>ody is bound by seveial cell t}'pes, that is, brain glioi:na, hematopoietic cells 

(leukemia), and small cell carcinoma oflung, malignant Replikin class unity is 

15 again demonstrated. 

[0192] Antimalignin does not increase with benign proli&ration, but lipecifieally 

increases only with malignant transfonnatiori and replication in breast in vivo and 

returns from elevated to normal values upon elimination of malignant cells (Figure 

20 5). Anfunalignin antibody concentration has been shown to relate quantitatively to 

the survival of cancer patients, that is, the more antibody, the longei: the survival. 

Taken together, these results suggest that anti-Replikin arittbodies may be a part of 

a mechanism of control of cell tranllfonnation and replication. Augmentation of 

this illlmune response may be useful in the control of replication, either actively 

25 with synthetic Rq,likiDs as vaccines, or passively by the acim\nistration of anti-



Replikin antibodies, or by the introduction of non-immune based organic agents, 

such as for example, carbohydrates, lipids and the like, which are similarly 

designed to target the Replikin sptclfically. 

s .[0193] Jn another embodiment of the invention, immune serum containing 

antibodies to one or more Replildns obtained from an indiVidual exposed to one or 

more Replikins may be used to induce passive immunity in another individual or 

animal. Immune serum may be administered via i.v. to a subject in need of 

treatment Passive immunity also can be achieved by injecting a recipient With 

10 preformed antibodies to one or more Replikins. Passive immunization may be 

nsed to provide immediate protection to individllllls who have been exposed to an 

infections organism. Administration of immune serum or preformed antibodies is 

routine and the skilled practitioner can readily ascertain the amount of serum or 

antibodies needed to achieve the desired effect. 

15 

SYNTHETIC REPLIKIN YACcrnE (ACTIVE IMMUNITY) 

-[0194] Synthetic Replikin vaccines, based on Replikins such as the glioma 

Replikin (SEQ ID NO.: I) "kagvaflhkk" or the hepatitis C Replikin (SEQ ID NO.: 

18) "hyppkpgcivpak", or HIV Replikins such as (SEQ ID NO.: 5) "kcfncgkegh" 

20 or (SEQ ID NO.: 6) ''kvylawvpahk" or preferably, an influenza vaccine based on 

conserved and/or emerging or re-emerging Replikin(s) over a given time period 

may be used to augment antibody concentration in order to lyse the respective 

virus infected cells and release villll! extracellularly where bhemical treatment can 

then be effective. Similarly, a malaria vaccine, based on Replikiµs observed in 

25 Plasmodiwn falcipannn malaria antigens on the merozoite surface or within the 
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parasitophorous vacuole, for example, can be used to genent.e cytotoxic antibodies 

to malaria. 

(0195] Recognin and/or Replikin peptides may be administered to a subject to 

s induce the immune system oflhe subject to produce anti-Replikin anb'bodies. 

Generally, a O.S to abont 2 mg dosage, preferably a 1 mg dosage of eaeh peptide is 

administered to the subject to induce an immune response. Subsequent dosages 

may be admiuistered if desired. 

10 [0196] The Replikin sequence structure is assoeiat.ed with the function of 

repllilation. Thus, whether the Replikins of this invention ate used for targeting 

sequences that contain Replikins fur the purpose of diagnostic identification, 

promoting replication, or inhibiting or attacking replication; for example, the 

structure-function relationshlpofthe Replikin is fundamental. 

15 

[0197] It is preferable to utilize only the specific Replikin structure when seeking 

to induce antibodies that will recognize and attach to the Rc:plikin :fi:agment and 

thereby cause destruction of the cell. Even though the larger protein sequence may 

be known in the art as having a ''replication associated function,~ vaccines using 

20 the larger protein often have failed or proven ineffective. 

[0198] Although the present inventors do not wish to be held to a single theor:y, 

the studies herein suggest that the prior art vaccines ate ineffective because they 

·are based on the use of the larger protein sequence. The larger protein sequence 

25 invariably has one or more epitopes (independent antigenic sequences that can 
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induce specific antJ"body formation); Replikin structures usually comprise one of 

· these potential epitopes. The presence of other epitopes within the larger protein 

may interfere with adequate fonnation of antibodies to the Rep!ikin, by "flooding" 

the immune system with irrelevant antigenic stimuli that may preempt the Replikin 

s antigens, See, e.g., Webster, RG., J. fumrunol., 97{2):1 n-183 (1966}; and 

Webster et al.,J. Infect. Dis., 134:48-58, 1976; Kleneiman et al, Nature 394:421-

422 (1998) for a discussiou of this well·kuown phenomenon of antigenic primacy 

whereby the first peptide epitope pres1mted and recognized by the immune system 

subsequently prevails and annliodies are made to it even though other peptide 

10 epitopes are presented at the same time. This is another reason that, in a vaccine 

foiinulation, it is important to present the constant Replikin peptide to the immune 

system first, before presenting other epitopes from the organism so that the­

Replikin is not pre--empted but lodged in immunological memory. 

15 [0199] The formation of an antibody to a non-Replikin cpitope may allow binding. 

to the cell, but not rux:essarlly lead to cell destruction. The presence of structural 

"decoys" on the C-termiDi of malaria proteins is another aspect of this ability of 

other epitopes to intetfen: with binding of effective anti-Replikin mmllodies, since 

the decoy epitopes have many lysine :cesidues, but no histidine residues. Thus, 

20 decoy epitopes may bind anti-Replikin antibodies, but may keep the antibodies 

away from histidine-bound respiratory enzymes. Treatment may therefore be most 

efficacious in two stages: 1) proteases to hydrolize decoys, then; 2) anti-Replikin 

antibodies or other anti-Replikin agents. 

102 



[0200) It is well known in the art that in the c:ourse of antibody production against 

a Hforeign" protein, the protein is first hydrolyzed into· smaller fragments. U11Ualty 

fragments containing from about six to ten amino acids are selected for anb."body 

formation. Thus, if hydrolysis of a protein does not result in Replikin-oontaining 

s fragments, anti-Rcplikin antibodies will not be produced. In this regard. it is 

interesting that Replikins contain lysine residues located six to ten amino acids 

apart, since lysine residues are known to bind to membranes. 

(0201] Furth~ Replikin sequences contain at least one histidine residue. 

10 Histidine is ftequcntly involved in binding to redox centers. Thus, an antibody 

that speeificallyrecognizcs a Replikin sequence has a better chance of inactivating 

-or destroying the cell in which the Replikin is located, as seen with anti-maligoin 

antl"body, which is perhaps the most cytotoxic anti-<:a.ncer antJ."body yet descn"bed, 

being· active at picograms per cell 

15 

[0202] One of the reasons that vaccines ditected towards a particularprotein 

antigen of a disease caui;ing agent have not been fully effective in providing 

protection against the disease (such as foot and mouth vaccine which has been 

developed against the VPI protein or large segments of the VPl protein) is that the 

20 best antibOdies have not been produced, that is - it is likey that the antibodies to 

the Replikins have not been produced. Replikins have not been produced. That is, 

either epitopes other than Replikins present in the larger protein fragments may 

interfere according to the phenomenon of antigenic primacy referred to above, 

and/or because the hydrolysis oflarger protein sequences into .smaller sequences 

25 for processing to produce antI"bodies results in loss of integrity of any Replikin 
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structure that is present, e.g., the Replikin is cut in two and/or the histidine residue 

is lost in the hydrolytic processing. The present studies suggest that for an 

effective vaccine to be produced, the Replikin sequences, and no other epitope, 

should be used as the vaccine. For example, a vaccine of the invention can be 

s generated using any one of the Replikin peptides identified by the three point 

recognition system. 

[0203] Particularly preferred peptides~ for example - an influenza vaccine include 

peptides 1hat have been demonstrated to be eonserved ov~ a period of one or mote 

10 yeam, prefembly about three years or more, andfor which are present in a sttain of 

influenza virus shown to have the highest increase in concentration ofReplikins 

relative to Replikin concentration in other influenza virus strains, e.g., an emerging 

strain. The increase in Replikin concentration preferably occurs over a period of at 

least about six months to one year, preferably at least about two yeara or more, and 

IS most preferably about three years or more. Among the preferred Replildn peptides· 

for use in an influenza virus vaccine are 1hose Replikins observed to "re- emerge" 

after an absence from the-hemagglutinin amino acid sequence for one or more 

years. 

20 [0204) The Replikin peptides of the invention, alone or in various combinations · 

are administered to a subject, preferably by iv. or intmnuscular injection, in order 

to stimulate the immune system of the subject to-produce antibodies to the peptide. 

Generally the dosage of peptides is in the range of from about 0.1 µg to about 10 

mg, prefutably about l 0 µg to about I lll,g, and most preferably about 50 µg to 
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about 500 ug. The skilled practitioner can readily determine the dosage and 
• 

number of dosages needed to produce an effective immune response. 
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QUANTITATIVE MEASUREMENT EARLY RESPONSE(S) TO REPLIKJN 

VACCINES 

[0205] The ability to measure quantitatively lh.e early specific antibody response in 

days or a few weeks to a Replikin vaccine is a major practical advantage over 

5 other vaccines for which only a clinical response months or years later can be 

measured. 

ADJUVANTS 

10 [0206] Various adjuvants may be used to enhance the immunological response, 

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

incomplete), mineral gels, such as aluminum hydroxide, surface active substances 

such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, key 

limpet hemocy.min, dintrophenol, and potentially useful human adjuvants such as 

JS 'BCG and Cocynebacterium parvum. 

REPLIKJNNUCLEOTIDE SEQUENCES 

[0207] Replikin DNA or RNA may have a number of uses for the diagnosis of 

diseases resulting from infection with a virus, bacterium or other Replikin 

20 encoding agent. For example, Replikin nucleotide sequences may be used in 

hybridization assays of biopsied tissue or blood, e.g., Southern or Northern 

analysis, including in situ hybridization assays, to diagnose the presence of a 

particuiai:' organism in a tissue sample or an environmental sample, for example. 

The present invention also contemplates kits containing antibodies specific for 

25 particular Replikins that are present in a particular pathogen of interest, or 
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containing nucleic acid molecules (sense or antisense) that hybridize specifically · 

to a particular Replikin, and optionally, various butTurs and/or reagems needed for 

dia81'1osis. 

5 [0208] Also within the scope of the inventionareoligon"bonucleotide sequences, 

that include antisense RNA and DNA molecules and ribozymes that function to 

inhibit the ti:anslation ofReplikin· or recognin-cantaining mRNA. Both antisense 

RNA and DNA molecules and riboeymes may be prepared by any method known 

in the art. The antisense molecules can be incozporated into a wide variety of 

10 vectors for delivery to a subject. The skilled pi:aetitioner can readily determine the 

best route of delivery, although generally i. v. ori.m. delivery is fl?Utine. The 

dosage amount is also readily ascertainable. 

(0209] Particularly preferred sntisense nucleic acid molecules are those that ate 

1.5 complementary to a Replikln sequence contained in a mRNA encodillg, for 

exainple, an influenza virus polypeptide, wherein the Replikin sequence comprises 

ftom. 7 to about SO amino acids including (1) at least one lysine residue located six 

to ten residues from a SCC()Ild lysine residue; (2) at least one histidine residue; and 

(3) at least 6% lysine residues. More preferred are antisense nucleic acid 

20 molecules that are complementary to a Replikin present in the coding strand of the 

gene or to the mRNA encoding the influenza. virus hema.gglutinin protein, wherein 

the antisense nucleic acid molecule is complementary to a nucleotide sequence 

encoding a Replilcin that has been demonstrated to be conserved over a period of 

six months to one or more years and/or which are present in a strain of influenza 

2S virus shown to have an increase in concentration ofReplikins relative to Replikin 
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eoncentration in other influenza virus stimns. The increase in Rcplikin 

concentration preferably occurs over a period of at least six months, preferably 

. about one year, most preferably about two or three years or more. 

s (0210] Similarly, antisense nucleic acid molecules that are complementary to 

mRNA those that are complementary to a mRNA encoding bacterial Rcplikirui 

comprising a Replildn sequence, of from 7 to about 50 amlno acids including 

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

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

10 prd'e:rted are antisense nucleic acid molecules that are complementary to the 

coding strand oflho gene or to 1he mRNA encoding a protein of the bacteria. 

DIAGNOSTIC APPUCATIONS 

[0211] For organisms such as diatom plllllkton, foot and moulh disease virus, 

IS tomato leaf cilrl gemini virus, hepatitis B and C, HIV, influenza virus and 

malignant cells, identified constitw:nt Replikins are useful as vaccines, and also 

may be usefully f3tgeted for diagnostic purposes. For example, blood collected for 

transfusions may be screened for contamination of organisms, such as HIV, by 

screening for lhe presence ofReplikins mown to be specific for the contamination 

20 organism. Also, ~for Replikin structures specific for a particular 

pathological organism leads to diagnostic detection oflhe organism in body-tissue 

or in the environment 

REPLIKIN STIMULATION OF GROWTII 

2s [0212] In another embodiment of lhe invention, Replikin structures are used to 
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~crease the replication rate of cells, tissues Of' organs. A method is available to . 

increase replication mtes by the addition of specific Replikin strµctures for other 

. cells, tissues or organs that it is desired to replicate more rapidly, together with or 

without appropriate stimulae to cell division know in the art for said cells, tissues 

s or organs to increase the rate of replication and yield. This maybe aooomplished, 

for example, by methods known in the art, by modifying or transforming a gene 

encoding for or associated with a protein or enzyme having a replication function 

in the organism wifu at least one Replildn sl:lucture.. 

to (0213] JD another aspect of the invention, Replikin structures are used to increase 

the replication of organisms. The present invention demonstrates that in.influenza 

virus, for example, increased replication associated with epidemics is associated 

with increased concentration ofReplikins. The increase. is due to 1) fue 

reappearance of particular Replikin structures, which were present in previous 

ts years, but which then disappeared for one or wore years; and/or 2) by the 

appearauce of new Replikin compositions. In addition, in IIllllaria Replikins, 

repetition of the same Replikin in a single protein occurs.. 

[0214] Thus, the present invention provides methods and compositions for 

20 incieasing the replication of organisms. Similarly, in the manner that Replikins of 

different organisms can be targeted to inhibit replication of any organism, 

Replikins can be used to increase the replication of any organism. For example, 

production of rice, maize, and wheat crops, which are critical to feeding large 

·populations in the world, can be improved, for example, by increasing the 
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.concentration (number ofReplikins/100 amino acid residues) of any particular 

strain of rice. 

[0215] As an example, in the Oryza sativa strain of rice, catalase isolated from 

s immature seeds was observed to contain the following different Replikins within 

the 491 amino acid sequence of the protein: 

ld:pdvibafkpnprnh (SEQ ID NO. 638) 

ld:pdvihatk (SEQ ID NO. 639) 

kacyvldhwk (SEQ ID N0.640) 

10 hpkvspelnliwvnylsqedeslgvldaulnvk (SEQ ID NO. 641) 

15 

katihkqndfk (SEQ ID NO. 642) 

happtpitpipvvgrrqkatihkqndfk (SEQ ID N0.643) 

kftpsssfdtkttttnagapvwndnealtvgptgpilledyhliekvah (SEQ iD NO. 644) 

kfrpsssfdtkttttnagapvwndnealtvgprgpilledyn (SEQ ID NO. 645) 

[0216) Thus; by using recombinant gene cloning techniques well Im.own in the art, 

the concentration ofReplildn structures in an oJ:ganism, such as a food crop plant, 

can be increased, which will promote increased replication of the organism. For 

example, inserting additional Replikin sequences like the Replikins identified 

io above into the Oryza sativa catalase gene by methods well Im.ow in the art will 

promotethis organism's replication. 

[0217] Similarly, in the NBS-LRR protein ofOcyza sati~ (japonica cultivar 

group), the following Replikins were found: 

25 kvkahfqkh (SEQ ID NO. 647) 
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kvkahfqk (SEQ ID NO. 648) 

kdyeidkddlih (SEQ ID NO. 648) 

bmkqcfafcavfpk (SEQ ID NO. 650) 

hvfwelVWISffqnvkqigsifqtkvyrygqsdvttskihdlmhdlavh (SEQ ID NO. 651) 

s kqigsifqikvcygpsdvttskihdlmbdlavh (SEQ ID NO. 652) 

kqigsifqrkvyrygpsdvttskihdhnh (SEQ ID NO. 653) 

kqigsifqrkvyrygqsdvttskih (SEQ ID NO. 654) 

[0218] Furth\:r, for aspattic proteimlse oryzasio 1 precmsor protein, the foll.owing 

· 10 Replildns weie found: 

khgvsagik (SEQ ID N0.655) 

htvfdygkmrvgfak (SEQ ID NO. 657) 

lmyksgqsstyqkngk (SEQ ID NO. 658) 

15 [0219] Sinu1arly, in the MADS-box protein FDRMADS3 transcription factor of 

Otyza sariva (indica.cultivar~group). the following Replikins weie fmmd: 

kqeamvlkqeinllqkglcyiygnnweh (SEQ ID NO. 659) 

kqeinllqkglryiygnrnneh (SEQ ID NO. 660) 

kskegmlkaaneilqekiveqnglidvgmmvadqqngh (SEQ ID N0.661) 

20 kaaneilqekiveqnglidvgmmvadqqngh (SEQ ID NO. 662) 

[0220] Similarly, in LONI MAIZE (ATP-binding redox associated Hydrolase; 

Serine protease; Multigene fariill.y; Mitochondrion),.the following Replikins were 

found: 

25 kvlaahrygik (SEQ ID NO. 663) 
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klkiamkhliprvleqh (SEQ ID N0.664) 

klkiawkh (SEQ ID NO. 665) 

ktslassiakalnrldirislggvkdeadirgh (SEQ ID N0.666) 

kalnrktirislggvkdeadi:tgh (SEQ ID NO. 667) 

s kfirlslggvkdeadirgh (SEQID NO. 668) 

kvrlskate!vdrhlqsilvaekitqkvegqlsksqk (SEQ ID NO. 669) 

hlqsilvaekitqkvegglsksqk (SEQ ID NO. 670) 

kvrlskatelvdrh (SEQ ID NO. 671) 

kvggsavesskqdtkngkepihwhskgvaaralh (SEQ ID NO. 672) 

10 kVggsavesskqdtkngkepihwh (SEQ ID NO. 673) 

kvggsavesskqdtkngkepih (SEQ ID NO. 674) 

kqdtkngkepihwbskgvaaralh (SEQ ID NO. 675) 

kqdtkngkepih (SEQ ID NO. 676) 

15 (0221] Similarly, for Glycemldehyde 3-pbospate debydrogenase A, a chloroplast 

precursor, the following Replikins are found: 

Ju:dluaraaahlivtstgaakavslvlpnlk (SEQ ID NO. 677)· 

kvlddqkfgiikgtmttth (SEQ ID NO. 678) 

hiqagakkvlitapgk (SEQ ID NO. 679) 

20 hgrgdaspldviaindtggvkqasbllk (SEQ ID NO. 680) 

kqashllk (SEQ ID NO. 710) 

(0222] Further, examples of rust resistance~like protein RP 1-4 (Zea mays) found 

include the following Replikins: 

25 kvrrvlskdysslkqlmthnmdddiskhlqiiesgleeredkvwmkeniik (SEQ ID NO. 681) · 
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kvrrvlskdysslkqlJlltlmmdddiskb. (SEQ ID NO. 682) 

hlqiiesgleeredkvwmkeniik (SEQ ID N0.683) 

hdlreniimkaddlask (SEQ ID NO. 684) 

hvqnlenvigkdealask (SEQ ID NO. 685) 

S kkqgyelrqlkdlo.eiggslh (SEQ ID NO'. 686) 

kqgyelrqlkdlnelggslh (SEQ ID NO. 687) 

klylksrlkelilewssengmdamnilh (SEQ ID NO. 688) 

blqllqlngmverlpnkvcnlsldcylrgyqnligk (SEQ ID NO. 689) 

hlqllqlngmverlpnkvenlskrykgyk (SEQ ID NO. 690) 

10 iilqllqlngm.verlpnkvcnlSk (SEQ IDNO. 691 ) 

hnsnklpksvgelk (SEQ ID NO. 692) . 

klpkvgelkh (SEQ ID NO. 693) 

. hlsvrvesmqkbkeiiyk (SEQ ID NO. 694) 

khkeiiyk (SEQ ID NO. 69S) 

15 klrdilqesqkfllvldlallkh (SEQ ID NO. 696) 

hafsgaeU«lqUnnklqdtaeeiakrlgqcplaakvlgsnncnk (SEQ ID NO. 697) 

·ha.fsgaeikdqlhmk (SEQ ID NO. 698) 

klqdtaeeiakrlgqclaakvl.gsrmcnkdiaewkaadvwfeksh (SEQ ID NO. 699) 

kvlgsnncrrkdiaewkaadvwfeksh (SEQ ID NO. 700) 

20 kdiaewkaadvwfeksh (SEQ ID NO. 701) 

kaadvwfeksh (SEQ ID NO. 702) 

hVptttslptskvfgmsdrdrivkfllgktttaeasstk (SEQ ID NO. 703) 

kailteakqlrdllglph (SEQ ID NO. 704) 

kak.aksgkgpllredessstattvmkpfh (SEQ ID NO. 705) 

25 ksphrgkleswltrilceafydaedlldeh (SEQ ID NO. 706) 
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kspbrgldeswlrrlk (SEQ ID NO. 707) 

hrgkleswlnlk (SEQ ID NO. 708) 

ksphrgk (SEQ ID NO. 709) 

s (0223) AB discu&sed previously, the Replikin in wheat ubiquitin activatiDg enzyme 

B (SEQ ID Nos. 614-616) is eonserved. Thill conservation ofReplikin structure 

provide. reliable targets for stimulation of plant growth. 

[0224] The close relationship ofReplikins to red.ox enzymes is also clearly 

10 indicated in this structure in wheat. Thus, this wheat ubiquitin activating enzyme 

E activates ub~quitin by first adenylating with ATP its carboXY-tenninal glycine 

residue and, thereafter, linking this residue to the side chain of a eysteine residue 

in El (SEQ ID NO. 614), yielding an ubiquitin-El thiolester and free AMP. 

l~ [0225] A further example of the relationship of wheat Replikins to red.ox eneymes 

was also found in the PSABWheat Protein, Photosystem I P700 chlorophyll A 

ai)oprotein A2 (PsaB) (PSI-B) isolated from bread Chinese spring wb,eat 

Chloroplast 'lriticum aestivum. This protein functions as follows: Ps!!A and PsaB 

bind 9700, the primary electron donor ofphotosystem I (PSI), as well as the 

20 electron acceptors AO, Al, and FX PSI functions as a plastocyanin/cytochrome 

c6-ferredoxin oxidoreductase. Cofactor P700 is a chlorophyll A dimer, AO is 

chlorophyll A, Al is a phylloquinone and FX is a 4Fe- 4$ iron-sulfur center. The 

subunit A psaA/S heterodimer binds the P700 chlorophyll special pair and 

subsequent electron acceptors. The PSI reaction center of higher plants and algae 

25 is composed of one at least 11 subunits. This is an integral membrane protein of 
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the Chloroplast thylakoid membrane~ The 4Fe-4S iton-sulfur"center" to which 'h' 

bind is critical; hence the significance of 'h' in Replilcin structure. Nelit to 

bacterial Replikins, these ·whe8f Replikins and plant Replikins are the most 

primitive evolutionary illustmtions of the importance of the Replikin structure to 

replication and the energy source needed for replication. This basic relationship 

carries through algae, virus Replikins, bacteria, cancer cells, and appm:ently all 

organisms with regard to replication. 

(0226) Further examples ofRephldns wr= ~und in the PSAB Wheat protein, 

10 which is critical fox wheat growth. These include: 

hlqpkwkpslswfknaesrlnhh (SEQ ID N0.617) 

hlqpkwkpslswfk (SEQ JD NO. 618) 

kwkpslswfknaesrlnbh (SEQ ID NO. 619) 

kwkpslswfknaesrlnh (SEQ JD NO. 620) 

15 kpslswfbwesrlnbh (SEQ ID NO. 621) 

kpslswfkoaesrlnh (SEQ ID NO. 622} 

-hhaialglhtttlilvkgaldatgsklmpdkk (SEQ ID NO. 623) 

haialglhtttlilvkgaldsrgsklmpdkk (SEQ JD NO. 624) 

hhaialglhtttlilvkgaldargsk (SEQ ID NO. 625) 

20 haialglhmlilvkgaldargsk (SEQ JD NO. 626) 

htttlilvkgaldargsklmpdkk (SEQ ID N0.627) 

htttlilvkgaldargsklmpdk (SEQ ID NO. 628) 

htttlilvkgaldsrgsk (SEQ ID NO. 629) 
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[0227) A further example of the relationship of wheat Replikills to redox is 

provide in the PSAA_ WHEAT Photosystem I 9700 chlorophyll A apoprotein Al, 

that include; 

hhhlaiailfliaghmyrtnwgighglkdileahkgpftgqgbk (SEQ ID NQ. 630) 

s hhlaiailfliaghmyrtnwgighglkdileahkgpftgqgbk (SEQ ID NO. 631) 

hlaiailfliaghmyrtnwgighglkdileahkgpftgqgbk (SEQ ID NO. 632) 

hmyrtnwgighglkdileahkgpftgqghk (SEQ ID NO. 633) 

hglkdileahkgpftgqghk (SEQ ID NO. 634) 

hdileahkgpftgqghk (SEQ ID NO. 635) 

10 bkgpftgqgbk (SEQ ID NO. 636) 

kgpftgqgbk (SEQ ID NO. 637) 

COMPUTER SOFrWARE FOR IDENTIFYING REPLIKINS 

[0228) The present invention also provides methods for identifying Rcplikin 

IS sequences in an amino acid or nucleic acid sequence. Visual scanning of over four 

thousand sequences was perfonned in developing the present 3-point-recognition 

methods. However, data banks comprising nucleotide and/or amino acid 

sequences can also be scanned by computer for the presence of sequences meeting 

the 3 point recognition requirements. 

[0229) According to another embodiment of the invention, three-point recognition 

methods described herein may be performed by a computer. Figure 6 is a block 

diagram of a computer available for use with the foregoing embodiments of the 

present invention. The computer may include a processor, an input/output device 

25 and a memory storing executable program instructions representing the 3-point-
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recognition methods of the foregoing embodiments. The memory may include a 

static memory, volatile memory and/or a nonvolatile memory. The static memory 

conventionally may be a read only memory ("ROM") provided on a magnetic, or 

an electrical or optical storage medium. The volatile memory conventionally may 

S be a random accessmemory ("RAM") and may be integrated as a cache within the 

processor or provided externally from the processor as a separate integrated 

. circuit The non-volatile memory may be an electrical, magnetic or optical storage 

medium. 

111 [0230] From a proteomic point of view the coustructi.on of a "3:-P<>int recognition" 

template based on the new glioma peptide sequence led directly to identification of 

a biology-wide class of proteins having related structu1'eS and functions. The 

·operation of the 3'f'Oint-recognition method resembles identification by the use of 

a "keyword"searchi but instead of using the exact spelling of the keyword 

is "kagvatlhkk" (SEQ ID NO.: 1) as in a typical sequence homology search, or in the 

nucleotide specification. of an amino acid, an abstraction of the keyword delimited 

by the "3-point·recognitioil." parameters is :used. This delimited abstraction, 

although derived from a single relatively short amino acid sequence leads to 

identification of a class of proteins with structures that :are defined by the same 

20 specifications. That particnlar functions, in this case transformation and 

replication, in addition to structures, turn out also.to be shared by members of the 

exposed class suggests that these stru<;tures and functions are related. Thus, from 

·this newly identified short peptide sequence, a molecular recognition 'language' 

has been fonnulated, which previously has not been described. Further, the 

25 sharing ofimmunological specificity by diverse members of the class, as here 
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demowtrated for the cancer Replikins, suggests that B cells and thefr product 

antibodies recognize Replikins by means of a similar recognition language. 

OTHER USES OF THE TIIREE POINT RECOGNITION METIIOD 

5 [0231] Since "3-point-recognii:ion" is a proteomic method that specifies a 

particular class of proteins, using three or more different recognition points for 

other peptides similarly should provide useful information concerning other 

proteins classes. Further, the "3-point· recognition" method is applicable to other 

recognins, for example to the TOLL 'innate' recognition oflipopolyssacharides of 

10 organislill!. The three point recognition method may also be modified to identify 

other useful compowtds of covalently linked organic molecules, including other 

covalently linked amino acids, nucleotides, carbohydrates, lipids or combinations 

thereof. Jn this embodiment of the invention a sequence is screened for 

silbsequences containing three or more desired structural characteristics. Jn 1he 

15 case of screenillg compounds composed of covalently linked amino acids, lipids or 

carbohydrates the subsequence of7 to about 50 covalently linked units should 

contain {1) at least one fim amino acid, carbohydrate or lipid residue located 

seven to ten residlleS from a second of the first amino acid, carbohydrate or lipid 

residue; (2) encoding at least one second amino acid, lipid or carbohydnrte residue; 

20 and (3) at least 6% of the first amino acid, camohydrate or lipid residue. Jn the 

case of screening nucleotide sequences, the subsequence of about 21 to about l SO 

nucleotides should contain (1) at least one codon encoding a first amino acid 

located within eighteen to thirty nucleotides from a second codon encoding the . 

first amino acid residue; (2) at least one second amino acid residue; and (3) 

25 ·.encodes at least 6% of said first amino acid residue.. . . 
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[0232] Several embodiments of the present invention are specifically illustrated 

and descn"bed herein. However, it will be appreciated thlli modifications and 

variations of the present invention at"e encompassed by the above teachings and 

s within the purview of the appmded claims without departing from the spirit and 

intended scope of the invention. 

EXAMPLE I 

PROCESS FOR EXTRACTION, ISOLATION AND 

to IDBNTIFICATION OF RepbltinS AND THE USE OF REPUKINSTO. 

TARGET, LABEL OR DESTROY REPLIKIN-CONrAJNING ORGANISMS 

a).AJga., 

is [0233] The following algae were collected from Bermuda water sites and either 

extracted on the same day or fro:zen at -20 degrees C and extracted the next day. 

The algae were homogenized in a cold room (at 0 to S degrees C) in l grant 

aliquots in neutral buffer, for example 100 cc. of O.OOSM phosphate buffer 

solution, pH 7 {"phosphate buffer'') for 1 S minutes in a Waring blender, 

20 centrifuged at 3000 rpm, and the supernatant concentrated by perevaporation and 

25 

dialyzed against phosphate buffer in the cold to.produce a volume of 

approximately 15 ml. The volume of this extract solution was noted and an 

aliquot taken for protein analysis, and the remainder was ftactionated to obtain the 

protein fraction having a pK range between 1 and 4. 
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[0234] The preferred method of fractionation is cbromatogr:aphy as follows: 

. The extract solution is fractionated in the cold room (4 degrees C) on a DEAE 

cellulose (Cellex-D) column 25xl 1.0 cm, which has been equilibrated with 

0.005M phosphate buffer. Stepwise eluting solvent changes are ma4e with the 

S . following oolutions: 

10 

Solution 1- 4.04 g. NaH2P04 and O.Sg NaH2P04 are dissolved in 15 litres of 

distilled water (0.005 molar, pH 7); 

Solution 2 - 8.57 g. NaH2P04 is dissolved in 2,480 mL of distilled water; 

Solution 3 - 17.1 g. ofNaH2P04 is dissolved in 2480 ml of distilled water 

(0.05 molar, pH 4. 7); 

Solution 4 - 59.65 g. ofNaH2P04 is dissolved in 2470 ml distilled water 

(0.175 molar}; 

Solution 5 - 10 l.6 g. ofNaH2P04 is dissolved in 2455 ml distilled water 

(pH4.3); 

is Solution 6 - 340.2 g. ofNaH2P04 is disl!Olved in 2465 of dislilled water 

{l.O molar, pX-i 4.1); 

Solution 7 - 283.63 g. of 80% phosphoric acid {H3P04} is made up in 2460 

ml of distilled water (1.0 molar, pH 1.0). 

20 . (0235] The extract solution. in 6 to 10 ml volmue, is passed onto the column and 

overlayed With Solution 1. and a reservoir of 300 ml of Solution l is attached and 

allowed to drip by gravity onto tlw column. Three ml aliquots of eluant are 

collected and analyzed for protein content at OD 280 until all of the protein to be 

removed with Solution I has been removed from the column. Solution 2 is then 

25 applied to the column, followed in succession by Solutions 3, 4, 5, 6 aid 7 until all 
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of the protein which can, be removed with each Solution is removed from the 

column. The eluates from Solution 7 are combined, dialyzed against phosphate 

buffer, the protein content determined of both dialysand and dialyzate, aod bo1h 

analyzed by gel electrophoresis. One or two bands of peptide or protein of 

s molecular weight between 3,000 and 2S,000 Daltons are obtained in Solution 7. 

For example the algae Caulerpa mexicana, Laurencia obtunl, Cladopbexa 

prolifera, Sargassum nata.ns, Cauleipa vertieillata, Halimeda tuna, and Pcnicillos 

capitatus, after exti:acti.on and treatment as above, all demonstrated in Solution 7 

eluates sharp peptide bands in this-molecular weight region with no contamimlnts. 

10 These Solution 7 proteins or their eluted bands are hydrolyzed, and the amino acid 

composition determined. The peptides so obtaiued, which have a lysine 

composition of6% or greater are Replikin precursors. These Replikin peptide 

precursors arc then determined ror amino acid sequence and the Replikius are 

determined by hydrolysis and mass speclrometry as detailed in U.S. patent 

15 6,242,578 BL Those which fulfill the criteria defined by the " 3-point­

recognition" method are idcnfified as Replikins. This procedure can also 

be applied to obtain yeast, bacterial and any plant Replikins. 

b) Vifllll 

20 (0236] Usfug the l!IU!le extraction and column chromatography separation methods . 

as above in a) for algae, Replikens in vims-infected cells are isolated and . 

identified. 
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c) Tumor cells in vivo and In vitro tissue culture 

(0237] Using the same extmction and column chromatography separation methods 

as above in a) for algae, Replikins in tumor cells arc isolated and identified. For 

example, Replildn precursors of Astrocytin isolated from malignant brain tumors, 

s Malignin (Aglyco JOB) isolated from glioblastoma tumor cells in tissue culture, 

MCF7 mammary carcinoma cells in tissue culture, and P3J Lymphoma cells in 

tissue culture each treated as above in a) yielded Replikin precursors with lysine 

.CODtent of9.1%,6.7"/o, 6.7'%, and 6.S% respectively. Hydrolysis and mass 

spectrometty of Aglyco !OB-as descn'bed in Example 10 U.S. 6,242,578 Bl 

to produced the llmino acid sequence, ykagvaflhldcndiide the 16-mer Replikin. 

EXAMPLE2: 

[0238] As an example of diagnostic use ofReplikins: Aglyco !OB or the 16-mer 

15 Replikeu may be used as antigen to capture and quantify the amount of its 

-corresponding antibody present in serum for diagnostic pmposcs are as shown in 

Figures 2,3,4 and 7 of U.S. 6,242,578 Bl. 

[0239] As an example of the production of agents to attach to Replikins for 

20 labeling, nutritional or destructive pmposes: Injection of the 16-mer Replikin into 

rab_bits to produce the specific antibody to the 16-mer Replikin is shqwn in 

Example 6 and Figures 9A and 9B ofU.S. 6,242,578 Bl. 
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(0240] AB an example of the use of agents to label Replikins: The use of 

antibodies to the 16-mer Replikin to label specific cells which contain this 

Replikin is shown in Figure 5 and Example 6 of U.S. 6,242,578 Bl. 

5 [0241] AB an example of the use of ageots to destroy Replikins: The use of 

10 

antibodies to the 16-mer Replikin to inhibit or destroy specific cells which contain 

this Replikin is shown in Figure 6 of U.S. 6,242,578 Bl. 

EXAMPLE3 

[0242] Analysis of sequence data of isolates of influenza virus hemagglutinin 

protein or neuranllni<lase protein for the presence and concentration ofR.eplikins is 

cmied out by visual scancing of sequences or through use of a computer program 

based on the 3--point recognition system described herein. Isolates of influenza 

. . 
15 virus are obtained and the mnino acid sequence of the influenza hemagglutinin 

. and/or neuraminidaae protein is obtained b.y any art known method. such as by 

sequencing the hemagglutinin or neuraminidaae gene and deriving the protein 

sequence therefrom. Sequences are scanned for the presence of new Replikins, 

conservation ofRt:plikins over time and concentration ofReplikins in each isolate. 

20 eomparison of the Replikin sequences and concentrations to the amino ilcid 

sequences obtained from isolates at an earlier time, ·such as about six mo11ths to 

about three years earlier, provides data that are used to predict the emergence of 

strains that are most likely to be the cause of influenza in upcoming flu seasons, 

and that form the basis for seasonal influenza peptide vaccines or nucleic acid 

25 based vaccines. Observation of an increase in concentration, particularly a 
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5 

stepwise increase in concentration ofReplikins in a given strain ofinDuenza.virus 

for a period of about six months to about three years or more is a predictor of 

emergence of the: slillin as a likely cause of influew:a epidemic or pandemic in the 

future. 

[0243) Peptide vaccineii"ornucleic acid-based vaccines based on the Replikins 

observed in the emerging strain are generated. An emerging strain is identified as 

the sUain of influeou virus having the highest increase in concentration of 

Replikin sequences within the hemagglutinin and/orneuraminidase sequence 

10 during the tinte period. Preferably, the peptide or nucleic acid vaccine is based on 

or includes any Replikin sequences that are observed to be conserved in the 

emerging strain. Conserved Replikins are preferably those Reptikin sequences 

which are present in the hemagglutinin or neuraminid_ase protein sequerice fot 

about two yems and preferably longer. The vaccines may include any 

15 combination of Replikin sequences.identified in the emerging strain. 

[0244) For vaccine production, the Replikin peptide or peptides identified as 

useful for an effective vaccine are synthesized by any method,, including chemical 

synthesis and molecular biology teclmiques, including cloning, expression in a 

20 host cell and-purification therefrom. The peptides are preferably admixed with a 

pharmaceutically acceptable carriet in an: amol.lilt d!)termined to induce a 

therapeutic antibody reaction thereto. Generally, the dosage is about 0.1 µg to 

aboutlOmg. 
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[0245J The influei=. vaccine is preferably administered to a patient in need 

thereof prior to the onset of "flu season." Influenza flu season generally occurs in 

late October and lasts through late April. However, the vaccine way be 

administered at any time during the yeai:. Ptefemhly, lhe influenza vaccine is 

s administered once yeatly, and is based on Replikiu sequences observed to be 

present, and preferably consetved in the emergiug strain of influenza virus. 

Anothet prefened Replikin for inclusion in an influenza vaccine is a Replikin 

demonstntted to have re-en=ged in a strain of.influenza afte1' an absence of one ot 

moreyeam. 

10 

BXAMPLE4 

[ 0246] Analysis of sequence data of isolates of Plaswodiuw fitlciparum antigens 

for.the presence and concentration ofReplikins is carried out by visual scanning of 

ts sequences or through use of a computer program based on lhe 3-point recognition 

method described herein. Isolates of Plasmodiuw fitlcipanun are obtained and the 

amino acid sequence of the protein is obtained by any art known method, such as 

by sequencing the gene and deriving the protein sequence therefrom. Sequences 

are scanned for the presence ofReplikins, conservation ofReplikins over time and 

20 concentration ofReplikim; in each isolate. This infonnation provides data that are 

used to form the basis for anti-malariM peptide vaccines or nucleic acid based 

vaccines. 

[0247] Peptide vaccines or nucleic acid-based vaecines based on.the Replikim; 
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observed iri the malaria causing organism are generated. Pteferably, the peptide or 

nucleic acid vaccine is based on or includes any Replikin sequences that are 

observed to be present on a surfilce antigrui of the organism.. The vaccines may 

include any combination of Replikin sequences identified in the malaria causing 

strain. 

[0248] For vaccine production, the Replikin peptide or peptides identified as 

useful for an effective vaccine are synthesized by any method, including chemical 

synthesis and molecular biology techniques, including cloning, expression in a 

Io host cell and purification therefrom. The peptides are preferably admixed with a 

pharmaceutically acceptable carrier in an amount determined to induce a 

therapeutic antibody reaction thereto. Genetally, the dosage is about 0.1 µg to 

about lOmg. 

lS [0249] Then malaria vaccine is ptefembly administered to a patient in need thereof 

at any time during the year. and particularly prior to travel to a tropical 

environment. 

[250] Another embodiment includes an anlisense nucleic acid molecule 

20 complementary to the coding strand of the gene or- the mRNA encoding orgllllism 

for the replikins in organisms including, but not limited to, viruses, tcypanosomes, 

bacteria, fungi, algae, amoeba, and plants, wherein said antisense nucleic acid 

molecules is complementary to a nucleotide sequence of a replikin containing 

organism. 
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Claims: 

1. An antibody that specifically binds to a cancer-cell associated or transforming-

associated peptide sequence having from 7 to about 50 amino acids and including: 

(1) at least one lysine residue located at a first terminus of said peptide sequence and 
at least one lysine residue or at least one histidine residue located at a second 

terminus of said peptide sequence; 

(2) a first lysine residue located six to ten residues from a second lysine residue; 

(3) at least one histidine residue; and 

(4) at least 6% lysine residues. 

2. An antibody cocktail comprising a plurality of isolated antibodies of claim 1. 

3. The antibody cocktail o:f claim 2, wherein the peptide sequence is a transforming-

associated peptide sequence. 

4. The antibody cocktail of claim 2, wherein the peptide sequence is a cancer-cell 

associated peptide sequence. 

5. The isolated antibody of claim 1, wherein said peptide sequence is a transforming-

associated peptide sequence. 

6. The isolated antibody of claim I, wherein said peptide sequence is a cancer-cell 

associated peptide sequence. 

7. The isolated antibody of claim 6, wherein said cancer-cell associated peptide 

sequence is a glioma peptide sequence.8. The isolated antibody of claim 1 wherein said 

peptide sequence comprises at least one peptide sequence of SEQ ID NO(s): 1 and 66-89. 

9. The isolated antibody of claim 1, wherein said peptide sequence consists of one 

peptide sequence of SEQ ID NO(s): I and 66-89. 

10. An isolated antibody that specifically binds to a peptide sequence of 7 to 50 amino 

acid residues comprising at least one of SEQ ID NO(s): 66-89. 
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<110> BOGOCH, SAMUEL 
BOGOCH, ELENORE: S. 

SEQ.List.txt 

SEQUENCE LISTING 

<120>-REPLIKIN PEPTIDES AND METHODS OF USE 

<130> 09425/469765 

<140~.unassigned 
<141> 2002-07-09 

<150> PCT/US02/09240 
<151> 2002-03-26 

.. .,:15_0> 6-0/278, 761 
<151> 2001-03-27 

<150> 60/303,396 
<151> 2001-07-09 

<150> 09/984,056 
<151> 2001-10-26 

<150> 09/984,057 
<151> 2001-10-26 

.<160> 711 

<170> Patentin 2.1 

<210> 1 
<211> 10 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Synthetic 

glioma replikin 

<400> 1 
Lys Ala Gly Val Ala Phe Leu His Lys Lys 

1 5 10 

<210> 2 
<211> 13 
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SEQ.List.txt 
<212> PRT 

· <213> Saccharomyces cerevisiae 

<400> 2 
His Ser Ile Lys Arg Glu Leu Gly Ile Ile Phe Asp Lys 

1 5 10 

<210> 3 
<211> 10 
<212> PRT 
<213> Gemini vinis virus 

<400> 3 
His Lys 

1 
Gln Lys Ile Val Ala Pro Val Lys 

<210> 4 
<211> 16 
<212> PRT 

5 10 

<213> Unknown Organism 

<220> 
<223> Description of Unknown Organism: Virus recognin 

<400> 4 
Tyr Lys Ala Gly Val Ala Phe Leu His Lys Lys Asn Asp Ile Asp Glu 

1 5 10 15 

<210> 5 
<211> 10 
<212> PRT 
<213> Human immunodeficiency virus type 1 

<400> 5 
Lys Cys Phe Asn Cys Gly Lys Glu Gly His 

1 5 ~ 

<210> 6 
<211> 11 
<212> PRT 
<213> Human immunodeficiency virus type 1 

<400> 6 
Lys Val Tyr Leu Ala Trp Val Pro Ala His Lys 
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<210> 7 
<211> 10 
<212> PRT 

5 
SEQ.List.txt 

10 

<213> Human immunodeficiency virus type ·2 

<400> 7 
Lys Cys Tfp Asn Cys Gly Lys Glu Gly His 

1 . 5 10 

<210> a. 
<211> 11 
<212> PRT 
<213> Maize streak virus 

<400> 6 
Lys Tyr Ile Val Cys Ala Arg Glu Ala His Lys 

1 5 10 

<210> 9 
<211> 17 
<212> PRT 
<213> Maize streak virus 

<400> 9 
Lys Glu Lys Lys Pro Ser Lys Asp Glu Ile Met Arg Asp Ile Ile Ser 

1 5 10 15 

His 

'<210> 10 
<211> 9 
<212> PRT 
<213> Staphylococcus aureus 

<400> 10 
Lys Lys Glu Lys Thr Thr His Asn Lys 

1 5 

<210> 11 
<211> 10 
<212> PRT 
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SEQ.List.txt 
<213> Bovine herpesvirus 4 

<400> 11 
His Lys Ile Asn Ile Thr Asn Gly Gln Lys 

l 5 10 

<210> 12 
<211> 10 
<212> PRT 
<213> Meleagrid herpesvirus 1 

<400> 12 
His Lys Asp Leu Tyr Arg Leu Leu Met Lys 

l 5 10 

<210> 13 
<211> 15 
<212> PRT 
<213> Unknown Organsim 

<220> 
<223> Description of Unknown Organism: Virus recognin 

"<400> 13 
Lys Phe Arg 

1 

<210> 14 
<211> 19 
<212> PRT 

Ile Asn Ala Lys Asn Tyr Phe Leu Thr Tyr Pro His 
5 10 15 

<213> Unknown Organism 

<220> 
<223> Description of Unknown Organism: Virus recognin 

<400> 14 
Lys Asn Leu Glu Thr Pro Val Asn Lys Leu Phe Ile Arg I.le Cys Arg 

1 5 10 15 

Glu Phe His 

<210> 15 
<211> 14 
<212> PRT 
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SEQ.List.txt 
<213> Unknown Organism 

<220> 
<223> Descript·kin of Unknown Organism; Virus recognin 

<400> 15 
His Pro Asn 

1 
Ile Gln Ala Ala Lys Ser Ser Thr Asp Val Lys 

5 10 

<210> 16 
<211> 19 
<212> PRT 
<213> Unknown Organism 

<220> 
<223> Description of' Unknown Organism: Virus recognin 

<400> 16 
Lys Ser Ser 

1 
Thr Asp Val Lys Ala Tyr Met Asp.Lys Asp Gly Asp Val 

5 10 15 

.Leu Asp His 

<210> 17 
<211> 21 
<212> PRT 
<213> Unknown Organism 

<220> 
<223> Description of Unknown Organism: Virus recognin 

<400> 17 
Lys Ala Ser Ala Leu Asn Ile Leu Arg Glu Lys Ala Pro Lys Asp Phe 

1 5 10 15 

Val Leu Gln Phe His 
20 

<210> 18 
<211> 13 
<212> PRT 
<213> Hepatitis C virus 

<400> 18 
His Tyr Pro Pro Lys Pro Gly Cys Ile Val Pro Ala Lys 
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SEQ.List.t'.xt 
1 5 10 

<210> 19 
<211> 4 
~212> PRT 
<213> Homo sapiens 

<400> 19 
Tyr Lys Ala Gly 

1 

<210> 20 
<211> 6 
<212> PR'.!' 
<213> Homo sapiens 

<400> 20 
Ty:i: Lys Ala Gly Val Ala 

1 5 

<210> 21 
<211> 7 
<212> PRT 
<213> Homo sapiens 

<400> 21 
Tyr J,ys Ala Gly Val Ala Phe 

1 5 

<210> 22 
<211> 7 
<212> PRT 
<213> Homo sapiens 

<400> 22 
Tyr Lys Ala Gly Val Ala Phe 

1 5 

<210> 23 
<211> 9 
<212> PRT 
<213> Homo sapiens 
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SEQ.List.txt 
<400> 23 
Ala Gly Val Ala Phe His Lys Lys Asn 

1 5 

<210> 24 
<211> 4 
<212> PRT 
<213> Homo sapiens 

<400> 24 
Gly Val Ala Phe 

l 

<210> 25 
<211> 3 
<212> PRT 
<213> Homo sapiens 

<400> 25 
. Val Ala Phe 

1 

<210> 26 
<211> 7 
<212> PRT 
<213> Homo sapiens 

<400> 26 
Val Ala Phe Leu His Lys Lys 

1 s 

<210> 27 
<211> 7 
<212> PRT 
<213> Homo sapiens 

<400> 27 
Val Ala Phe Leu His Lys Lys 

1 5 

<210> 28 
<211> 9 
<212> PRT 
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SEQ.List.txt 
<213> Homo sapiens 

<400> 28 . 
Val Ala Phe Leu His Lys Lys Asn Asp 

1 5 

<210> 29 
<211> 8 
<212> PRT 
.<213> Homo sapiens 

<400> 29 
Val Ala Phe His Lys Lys Asn Asp 

1 5 

<210> 30 
<211;> 4 
<212> PRT 
<213> Homo sapiens 

<400> 30 
Ala Phe Leu His 

1 

<210> 31 
<211> 8 
<212> PRT 
<213> Homo sapiens 

<400> 31 
His Lys Lys Asn Asp Ile Asp.Glu 

1 5 

<210> 32 
<211> 6 
<212> PRT 
<213> Homo sapiens 

<400> 32 
Lys Lys Asn Asp lle Asp 

1 5 

<210> 33 
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SEQ.List.txt 
<211> 6 
<212> PRT 
<213> Homo sapiens 

<400> 33 
Lys Asn Asp Ile.Asp Glu 

1 5 

<210> 34 . 
>::211> 8 
<212> PRT 
<213> Caldophera prolifera 

<400> 34 
Lys Ala Ser Lys Phe Thr Lys His 

1 5 

<210> 35 
<211> 12 
<212> PRT 
<213> Isolepis prolifera 

<400> 35 
Lys Ala Gln Ala Glu 

1 . 5 
Thr Gly Glu Ile Lys Gly His 

10 

<210> 36 
<211> 10 
<212> PRT 
<213> Schizosaccharomyces p0mbe 

<400> 36 
Lys Ser Phe Lys Tyr Pro Lys Lys His Lys 

1 5 10 

<210> 37 
<211> 10 
<212> PRT 
<213> Oryza sativa 

<400> 37 
Lys Lys Ala _Tyr Gly Asn Glu Leu His Lys 

1 5 10 
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. <210> 38 
<211> 9 
<212> PRT 
<213> Penicillium marneffei 

1:400> 38 

SEQ.List.txt 

Lys Val Asp Ile Val Thr His Gln Lys 
1 5 

<210> 39 
<211> 12 
<212> PRT 
<213> Diseula dcstructiva 

<400> 39 
Lys Leu Glu Glu Asp Ala Ala Tyr His Arg Lys Lys 

1 5 10 

<210> 40 
<211> 17 
<212> PRT 
<213> Ophiostoma novo-ulrni 

<400> 40 . 
Lys Val Ile Leu Pro Leu Arg Gly Asn Ile Lys Gly Ile Phe Phe Lys 

1 5 .10 15 

His 

<210> 41 
<211> 11 
<212> PRT 
<213> Entamoeba invadens 

<400> 41 
Lys Leu Ile Leu Lys Gly Asp Leu Asn Lys His 

1 5 w 

<210> 42 
<211> 8 
<212> PRT 
<213> Helicobacter pylori 
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SEQ. List. txt 
<400> 42 
Lys Ser Val His Ala Phe Leu Lys 

l s 

<210> 43 
<211> 9 
<212i PRT 
<213> Mycoplasrna pulrnonis 

<400> 43 
Lys Val His Phe Phe Gln Leu Lys Lys 

1 5 

<210> 44 
<211> 9 
<212> PRT 
<213? Arabidopsis thaliana 

<400> 44 
. - Lys Asp His Asp Phe Asp Gly Asp Lys 

l 5 

<210> 45 
<211> 11 
<212> PRT 
<213> Arabidopsis thaliana 

<400> 45 
Lys Met Lys Gly Leu Lys Gln Lys Lys Ala His 

1 5 10 

<210> 46 
<211> 12 
<212> PRT 
<213> Arabidopsis thaliana 

<400> 46 
Lys Glu Leu Ser Ser Thr Thr Gln Glu Lys Ser His 

1 5 10 

<210> 47 
<211> 9 
<'.212> PRT 

\ 
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SEQ.List.txt 
<213> Feline immunodeficiency virus 

<400> 47 
His Leu Lys Asp Tyr Lys Leu Val Lys 

1 ' 5 

<210> 48 
<211> 7 
<212> PRT 
<213> Rous sarcoma virus 

<400> 48 
Lys Lye Leu Arg His Glu Lys 

1 5 

<210> 49 
<211> 7 
<212> PRT 
<213> Avian sarcoma virus 

<llOO> 49 
Lys Lys Leu Arg His Asp Lys 

1 5 

<210> 50 
<211> 7 
<212> PRT 
<213> Homo sapiens 

<400> 50 
Lys Lys Leu Arg His Asp Lys 

1 5 

<210> 51 
<211> 7 
<212> PRT 
<213> Avian sarcoma virus 

<400> 51 
Lys Lys Leu Arg 

l 

<210> 52 

His Glu Lys 
5 
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SEQ.List.txt 
- <211> 7 

<212> PRT 
·<213> Homo sapiens 

<400> 52 
Lys Lys Leu Arg His. Glu Lys 

l 5 

<210> -53 
<211> 8 
<212> PRT 
<213> Homo sapiens 

<400> 53 
Lys Gln Ala His Glu Leu Ala Lys 

l 5 

<210> 54 
<211> 8 
<212> PRT 
<213> Polyama virus 

<400> 54 
Lys Thr His Arg Phe Ser Lys His 

1 5 

<210> 55 
<211> 8 
<212> PRT 
<213> Sindbis virus 

<400> 55 
Lys Asn Leu His Glu Lys Ile Lys 

1 5 

<210> 56 
<211> 9 
<212> PRT 
<213> Human papilloamavirus type 71 

<400> 56 
Lys His Arg Pro Leu Leu Gln Leu Lys 

1 5 
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SEQ.List.txt 

-.---· <210> 57 
<211> 7 -
<212> PRT' ..... 
<213> Avian encephalomyelitis virus 

:<400> 57 
Lys Ser Pro Asn His Val Lys 

1 5 

<210> 58 
<211> 8 
<212> PRT 
<213> Feline sarcoma virus 

<400> 58 
Lys Asn lle His Leu Glu Lys Lys 

1 5 

<210> 59 
<211> 8 
<212> PRT 
<213> Homo sapiens 

<400> 59 
Lys Asn Ile His Leu Glu Lys Lys 

1 5 

<210> 60 
<211> 10 
<212> PRT 
<213> Polyorna virus 

<400> 60 
Lys Pro His Leu Ala Gln Ser Leu Glu Lys 

1 5 10 

<210> 61 
<211> 9 

-<212> l?RT 
<213> l?olyoma virus 

<400> 61 
Lys Gln His Arg Glu Leu Lys Asp Lys 
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1 5 

<210> 62 
<211> 9 
<212> PRT 
<213> Polyoma virus 

<400> 62 

si;:Q.List.txt 

tys Gln His Arg Glu Leu Lys Asp Lys 
·· 1 5 

<210> 63 
<211> 12 
<212> PRT 
<213> Murine leukemia virus 

<400> 63 
Lys Val P~o Val Leu Ile Ser Pro Thr Leu Lys His 

1. 5 10 

<210> 64 
<211> 13 
<212> PRT 
<213> Human T-cell lyrnphotropic Virus type 2 

<400> 64 
Lys Ser Leu Leu Leu Glu Val Asp Lys Asp Ile Ser His 

l 5 10 

<210> 65 
<211> 13 
<212> .PRT 
<213> Homo sapiens 

<400> 65 
Lys Ala Gly Ile Thr Ile Met Val Lys Arg Glu tyr His 

l s 10 

<210> 66 
<211> 8 
<212> PRT. 
<213> Homo sapiens 
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SEQ.List.txt 
<400> 66 

·Lys Ser Gly Lys His Leu Gly_ Lys 
1 5 

<210> 67 
<211> 9 
<212> PRT 
<213> Homo sapiens 

<400> 67 
Lys Arg Arg Glu Gln Leu Lys His Lys 

1 5 

<210> 68 
<211> 10 
<212> PRT 
<213> Homo sapiens 

<400> 68 
Lys Ser Phe Glu Val Ile Lys Val Ile His 

1 5 10 

<210> 69 
<211> a 
<212> PRT 
<213> Homo sapiens 

<400> 69 
Lys Lys Lys His Thr Val Lys Lys 

1 5 

<210> 70 
<211> 9 
<212> PRT 
<213> Homo sapiens 

<'.400> 70 
Lys Ala Gln Lys Asp His Leu Ser Lys 

1 5 

<210> 71 
<211> 10 
<212> PRT 
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• 

SEQ.List.txt 
<213>· Homo sapiens 

<400> 71 
His Leu Lys_Arg Val Lys Asp Leu Lys Lys 

1 5 10 

<210> 72 
<211> 11 
"<212> PRT 
<213> Homo sapiens 

<400> 72 
Lys Tyr Gly Ser Pro Lys His Arg Leu Ile Lys 

1 5 10 

<210> 73 
<211> 13 
<212> PRT 
<213> Papilloma virus type 11 

<400> 73 
Lys Leu Lys His Ile Leu Gly Lys Ala Arg Phe Ile Lys 

1 5 10 

<210> 74 
<211> 12 
<212> PRT 
<213> Homo sapiens 

<400> 74 
Lys Gly Asp His Val Lys llis Tyr Lys Ile Arg Lys 

1 5 10 

<210> 75 
<211> 13 
<212> PRT 
<213> Homo sapiens 

<400> 75 
Lys Glu Lys Leu Arg Asp Val Met Val Asp Arg His Lys 

l 5 10 

<210> 76 
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<211> 15 
.<212> PRT 
<213> Homo sapiens 

<40.0> 7 6 
Lys Leu Gln Ala Arg 
.1 5 

<210> 77 
<211> 14 
<212> PRT 
<213> Homo sapiens 

<400> 77 

SEQ.List.t>:t 

Gln Gln Gln Leu Leu Lys Lys Ile Glu His 
10 15 

Lys Lys Gly Asn Arg Val Ser Pro Thr Met Lys Val Thr His 
l 5 10 

<210> 78 
<211> 9 
<212> PRT 
<213> Homo sapiens 

<400> 78 
Lys Glu lle Pro Leu His Phe Arg Lys 

1 5 

<210> 79 
<211> 8 
<212> PRT 
<213> Homo sapiens 

<400> 79 
Lys Lys Lys Pro His Ile Lys Lys 
·1 5 

<210> 80 
<211> 9 
<212> PRT 
<213> Homo sapiens 

<400> 80 
Lys Thr Arg His Asp Pro Leu Ala Lys 

1 5 
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SEQ.List.txt 

<210> 81 
<211> 10 
<212> PRT 
<213> Homo sapiens 

<400> 81 
Lys His His Pro Lys Asp Asn Leu Ile Lys 

1 5 10 

<210> 82 
<211> 10 
<212> PRT 
<213> Homo Sapiens. 

<400> 82 
Lys His Lys Arg Lys Lys Phe Arg Gln Lys 

1 5 10 

. <210> 83 
<211> 10 
<212> PRT 
<213> 'Homo sapiens 

<400> 83 
Lys Ala Gly Val Ala Phe Leu His Lys Lys 

1 5 10 

<210> 84 
<211> 10 
<212> PRT 
<213> Homo sapiens 

<400> 84 
Lys His Lys Arg Lys Lys Phe Arg Gln Lys 

1 5 10 

<210> 85 
<211> 10 
<212> PRT 
<213> Homo sapiens 

<400> as 
Lys Lys Lys Ser Lys Lys His Lys Asp Lys 
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1 

<210> 86 
<211> 11 
<212> PRT 

5 

<213> Homo sapiens 

<400> 86 

SEQ.List.txt 
10 

His Lys Ser Glu Lys Pro Ala Leu Pro Arg Lys 
1 s 10 

<210> 87 
<211> 14 
<212> PRT 
<213> Homo sapiens 

<400> 87 
Lys Lys Lys Lys Pro Ser Arg Leu Lys Gly Asp Asn Glu Lys 

1 5 10 

<210> 88 
<211> 16 
<212> PRT 
<213> Homo sapiens 

<400> 88 
Lys rhr Lys Lys Gly Asn Arg Val Ser Pro Thr Met Lys Val Thr His 

1 5 10 15 

<210> 89 
<211> 18 
<212> PRT 
<213> Homo sapiens 

<400> 69 
Lys His Lys Glu Lys Met Ser Lys Asp Gly Lys Lys Lys Lys Lys Lys 

1 s 10 15 

Ser Lys 

<210> 90 
<211> 9 
<212> PRT 
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<213? Legionella sp; 

·<400> 90 

SEQ.List.txt 

Lys Ile His Leu Ile Ser Val Lys Lys 
·1 5 

<210> 91 
<211> 10 
<212> PRT 

-<213> Bacillus anthracis 

<400> 91 
His Val Lys Lys Glu Lys Glu Lys Asn Lys 

1 5 10 

<210> 92 
<211> 9 
<212> PRT 
<213> Bacillus anthracis 

<400> 92 
Lys His Ile Val Lys Ile Glu Val Lys 

1 5 

<210> 93 
<211> 16 
<212> PRT 
<213> Bacillus anthracis 

<400> 93 
Lys Lys Lys Lys Ile Lys Asp Ile Tyr Gly Lys Asp Ala Leu Leu His 

l 5 10 15 

<210> 94 
<211> 8 
<212> PRT 
<213> Bacillus anthracis 

<400> 94 
Lys Trp Glu Lys Ile Lys Gln His 

l 5 

<210> 95 
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<211> 18 
<212> PRT 
<213> Bacillus anthracis 

SEQ.List.txt 

<400> 95 
Lys Lys 

1 
Leu Gln Ile Pro Pro Pro Ile Glu Pro Lys Lys Asp Asp Ile 

Ile His 

<210> 96 
<211> 31 
<212> PRT 

5 10 15 

<213> Bacillus anthracis 

<400> 96 
His Asn Arg Tyr Ala Ser Asn Ile Vai Glu Ser Ala Tyr·Leu Leu Ile 

1 5 10 15 

Leu Asn Glu Trp Lys Asn ASn Ile Gln Ser Asp Leu Ile Lys Lys 
20 25 30 

<210> 97 
<211> 24 
<212> PRT 
<213> Bacillus anthracis 

<400> 97 
His Ala Val Asp Asp Tyr Ala Gly Tyr Leu Leu Asp Lys Asn Gln Ser 

1 s 10 15 

Asp Leu Val Thr Asn Ser Lys Lys 
20 

<210> 98 
<211> 13 
<212> PRT 
<213> Bacillus anthracis 

<400> 98 
His Ala Glu Arg Leu Lys Val Gln Lys Asn Ala Pro Lys 

1 5 10 

<210> 99 
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<211> 10 
<212> PRT 
<213> Variola v~rus 

<400> 99 

SEQ.List.txt 

Lys His Tyr Asn 
1 

Asn Ile Thr Trp Tyr Lys 
5 10 

<210> 100 
<:211> 12 
<212> PRT 
<213> Variola virus 

<400> 100 
Lys Tyr Ser Gln Thr Gly Lys Glu Leu Ile Ile His · 

1 5 10 

<210> 101 
<211> 17 
<212> PRT 
<213> Variola virus 

<400> 101 
His Tyr Asp Asp Vpl Arg Ile Lys Asn Asp Ile Val Val Ser Arg Cys 

1 5 10 15 

Lys 

<210> 102 
<211> 11 
<212> PRT 
<213> Variola virus 

<400> 102 
His Arg Phe Lys Leu Ile Leu Asp Ser Lys Ile 

1 s 10 

<210> 103 
<211> 11 
<212> PRT 
<213> Variola virus 

<400> 103 
Lys Glu Arg Gly His Asn Tyr Tyr Phe Glu Lys 
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1 s 
SEQ.List.txt 

10 

<210> 104 
<211> 8 
<212> PRT 
<213> Influenza B virus 

<400> 104 
Lys Ser His Phe .Ala Asn Leu Lys 

1 5 

<210> 105 
<211> 11 
<212> PRT 
<21J> Influenza B virus 

<400> 105 
Lys Ser His Phe Ala Asn Leu Lys Gly Thr Lys 

1 5 10 

<210> 106 
<211> 19 
-i:212> PRT 
<213> Influenza B virus 

<400> 106 
Lys Ser His Phe Ala Asn Leu Lys Gly Thr Lys Thr Arg Gly Lys Leu 

1 5 10 15 

Cys Pro Lys 

<210> 107 
<211> 9 
<212> PRT 
<213> Influenza B virus 

<400> 107 
His Glu Lys Tyr Gly Gly Leu Asn Lys 

1 5 

<210> 108 
<211> 11 
<212> PRT 
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SEQ.List.txt 
<213>' Influenza B virus 

<400> 108 
His Giu Lys Tyr Gly Gly Leu Asn Lys Ser Lys 

1 s 10 

<210> 109 
-··~~4:!.l> 2Q 

-<212> PRT 
<213> Influenza B virus 

<400> 109 
-~ 

His Glu Lys Tyr Gly Gly Leu Asn Lys Ser Lys Pro Tyr Tyr Thr Gly 
1 . 5 10 15 

Glu His Ala Lys 
20 

<210> 110 
<211> 13 
<212> PRT 
<213> ·Influenza B virus 

<400> 110 
His Ala Lys Ala Ile ·Gly Asn Cys Pro Ile Trp Val Lys 

1 5 10 

<210> 111 
<211> 23 
<212> PRT 
<213> Influenza B virus 

<400> 111 
His Ala Lys Ala Ile Gly Asn cys Pro Ile Trp· Val Lys Thr Pro Leu 

1 5 10 15 

Lys Leu Ala Asn Gly Thr Lys 
20 

<210> 112 
<211> 29 
<212> PRT 
<213> Influenza B virus 
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SEQ.List. txt 
<400> 112 
-His Ala Lys Ala 

1 

Lys Leu Ala Asn 
20 

<210> 113 
<211> 32 
<212> PRT 
<213> Influenza 

<400> 113 
His Ala Lys Ala 

1 

Lys Leu Ala Asn 

<210> 114 
'<211> 13 
<212> PRT 

20 

Ile Gly Asn Cys Pro 
5 

Gly Thr Lys Tyr Arg 
25 

B virus 

Ile Gly Asn Cys Pro 
5 

Gly Thr Lys Tyr Ar9 
25 

<213> Influenza B virus 

- <400> 114 

Ile Trp Val Lys 
10 

Pro Pro Ala Lys 

Ile Trp Val Lys 
10 

Pro Pro Ala Lys 

His Phe Ala Asn Leu Lys Gly Thr Lys Thr Arq Gly Lys 
1 5 10 

<210> 115 
<211> 17 
<212> PRT 
<213> Influenza B virus 

<400> 115 

Thr Pro Leu 
15 

Thr Pro Leu 
15 

Leu Leu Lys 
30 

His Phe Ala Asn Leu Lys Gly Thr Lys Thr Ar9 Gly Lys Leu Cys Pro 
l 5 10 15 

Lys 

<210> 116 
<211> 16 
<212> PRT 
<213> Influenza B virus 
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SEQ.List.txt 
<400>" 116 
His Ser Asp Asn Glu Ile Gln Met Val Lys Leu Tyr Gly Asp Ser Lys 

1 5 10 · 15 

<210> 117 
<211> 21_ 
<212> PRT 
<213> Influenza B virus 

<40Q> 117 
His Ser Asp Asn Glu Ile.Gln Asp Lys Met Val Lys Leu Tyr Gly Asp 

l 5 10 15 

Ser Lys Pro Gln Lys 
20 

<210> 118 
<211> .19 
<212> PRT 
<213> Influenza B virus 

<400> 118 
His Ser Asp Asn Glu Ile Gln Met Val Lys Leu Tyr Gly Asp Ser Lys 

1 5 10 15 

Pro Gln Lys 

<210> 119 
<211> 9 
<212> PRT 
<213> Influenza B virus 

<220> 
<221> MOD RES 
<222> (2·)­
<223> ala or val 

<400> 119 
Lys Xaa Ser Ile Leu His Glu Val Lys 

1 5 

<210> 120 
<211> 15 
<212> PRT 
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SEQ.List.txt 
<213> Influenza B virus 

<400> 120 
Lys Cys Thr Gly Thr Ile Pro Ser Ala Lys 

1 5 10 

<210> 121 
<211> 18 
<212> PRT 
<213> Influenza B virus 

<400> 121 
Lys Cys Thr Gly Thr Ile Pro Ser Ala Lys 

1 5 10 

Val Lys 

<210> 122 
<211> 16 
<212> PRT 
<213> Influenza B virus 

<400> 122 
Lys Tyr Gly Gly Leu Asn Lys Ser Lys Pro 

1 5 10 

<210> 123 
<211> 26 
<212> PRT 
<213> Influenza B virus 

<400> 123 
Lys Val Trp Cys Ala Ser Gly Arg Ser Lys 

l 5 10 

Pro Leu Ile Gly Glu Ala Asp Cys Leu His 

<210> 124 
<211> 10 
<212> PRT 

20 25 

<213> Influenza B virus 

<400> 124 

Page 28 

Ala Ser- Ile Leu 

Ala Ser Ile Leu 

Tyr Tyr ')'hr Gly 

Val Ile Lys Gly 

His 
15 

His Glu 
15 

Glu His 
15 

Ser Leu 
15 



SEQ.List.txt 
Lys Pro Tyr Tyr Thr Gly Glu His Ala Lys 

1 s 10 

<210> 125 
<211> 18 
<212> PR.T 
<213> Influenza B virus 

<400> 125 
Lys Cys Met Gly Thr Ile 

1 5 

Val Lys 

<210> 126 
<'.211> 15 
<212> PRT 
<213> Influenza B virus 

<400> 126 
His ·Asn Val Ile Asn Ala 

l s 

<210> 127 
<211> 16 
<212> PRT 
<213> Influenza B virus 

<400> 127 
His Ser Asp Asn Glu Thr 

l 

<210> 128 
<211> 18 
<212> PRT 

5 

<213> Influenza B virus 

<400> 126 

Pro Ser Ala Lys 
10 

Glu Lys Ala Pro 
10 

Gln Met Ala Lys 
10 

Ala Ser· Ile Leu 

Gly Gly Pro Tyr 

Leu Tyr Gly Asp 

His Glu 
15 

Lys 
15 

Ser Lys 
15 

His Gly Val Ala Val Ala Ala Asp Leu Lys Ser Thr Gln Glu Ala Ile 
l 5 10 15 

Asn Lys 
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<210> 129 
.<211> 29 
<212> PRT 
<213> Influenza B virus 

<400> 129 

SEQ.List.:txt . 

His Gly Val Ala 
·1 

Val Ala Ala Asp Leu Lys Ser Thr Gln Glu Ala Ile 
:i.. 10 15 

Asn Lys Asp Thr Ile Ser Thr Gln Glu Ala Ile Asn tys 
20· . 25 

<210> 130 
<211> 21 
<212> PRT 
<213> lnfl"uenza B virus 

<400> 130 
Lys Leu Tyr Gly Asp Ser Lys Pro Gln Lys Phe Thr Ser Ser Ala Asn 

1 5 10 15 

Gly Val Thr Thr His 
20 

-<210> 131 
<211> 19 
<212> PRT 
<213> Influenza B virus 

<400> 131 
His Ser Asp Asn Glu Thr Gln Met Ala tys Leu Tyr Gly Asp Ser Lys 

l 5 10 15 

Pro Gln Lys 

<210> 132 
<211> 13 
<212> PRT 
<213> Influenta B virus 

<400> 132 
His Phe Ala Asn Leu Lys Gly Thr Gln Thr Arg Gly Lys 

l 5 10 
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<210> 133 
<211> 12 
<212>PRT 
<213> Influenza B ~irus 

<400> 133 

SEQ.List.txt 

Lys Pro Arg Ser Ala Leu Lys Cys Lys Gly Phe His 
1 5 10 

13_4 
22 
PRT 

--<210> 
<211> 

·<212> 
<213> Influenza B virus 

<220>" 
<221> MOD RES 
<222> (15) 
<223> gly or ala 

<400> 134 
Lys Ser Lys Pro Tyr Tyr Thr Gly Glu His Ala Lys Al.a Ile Xaa Asn 

l 5 10 15 

Cys Pro Ile Trp Val Lys 
20 

<210> 135 
<211> 16 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (3) 
<223> val or ile 

<220> 
<221> MOD RES 
<222> (13J 
<223> arg or lys 

<220> 
<221> MOD RES 
<222> (14J 
<223> ser or thr 
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.<220> 
<221> MOD RES 
<222> (15) 
<223> thr or ala 

<400> 135 

SEQ.List.·txt 

His Pro Xaa Thr Ile Gly Glu Cys Pro Lys Tyr Val Xaa Xaa Xaa Lys 
1 5 10 15 

<210> 136 
<211> 21 
<212> PRT 
<213> ·Influenza virus 

<220> 
<221> MOD_RES 
<222> ( 10) 
<223> glu or gly 

<220> 
<221> MOD RES 
<222> (13) 
<223> lys or arg 

<220> 
<221> MOD_RES 
<222> (14) 
<223> asn or ser 

<220> 
<221> MOD RES 
<222> (17) 
<223> lys or arg 

<400> 136 
His Asp Ser Asn Val Lys Asn Leu Tyr Xaa Lys Val Xaa Xaa Gln Leu 

1 5 10 15 

Xaa Asn Asn Ala Lys 
20 

<210> 137 
<211> 17 
<212> PRT 
<213> Influenza virus 
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<220> 
<221> MOD_RES 
<222> (10) 
<223> glu or gly 

<220> 
<221> MOD RES 
<222> {13) 
<223> lys or arg 

<22d> 
<221> MOD RES 
<222> (14) 
<223> asn or ser 

.<400> 137 

SEQ.List.txt 

His Asp Ser Asn Val Lys Asn Leu Tyr Xaa Lys Val Xaa Xaa Gln Leu 
l 5 10 15 

Lys 

<210> 138 
<211> 36 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> {4):-. (5) 
<223> aan or asp 

<220> 
<221> MOD RES 
<222> { 6) 
<223> ala, thr or glu 

<220> 
<221> MOD_ RES 
<222> (12) 
<223> arg or lys 

<220> 
<221> MOD RES 
<222> (31) 
<223> glu or .lys 
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SEQ.List.·txt 
<400> 138 
.His Lys Cys Xaa xaa Xaa Cys Met Glu Ser Val Xaa Asn Gly Thr Tyr 

l 5 10 15 

Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys Leu Asn Arg Glu Xaa Ile 
20 25 30 

Asp Gly Val Lys 
35 

<210> 139 
<2.11> 26 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOO RES 
<222> (4):--. (5) 
<223> asn or asp 

<220> 
<221> MOD RES 

'<222> (6)-
<223> ala, thr or 9lu 

<220> 
<221> MOD RES 
<222> (12) 
<223> ar9 or lys 

<400> 139 
His Lys Cys Xaa Xaa Xaa Cys Met Glu Ser Val Xaa Asn Gly Thr Tyr 

l 5 10 15 

Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys 
20 25 

<210> 140 
<211> 50 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (4) 
<223> glu or gly 
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<220> 
<221> MOD RES 
<222> (21) 
<223> asp or asn 

<400> 140 

SEQ.List.txt 

His Gln Asn Xaa Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 
1 5 10 15 

Gln Asn Ala Ile Xaa Gly Ile Thr Asn Lys Val Asn·ser Val Ile Glu 
20 25 30 . 

Lys Met Asn Thr Gln Phe Thr Ala Val Gly Lys Glu Phe Asn Lys Leu 
35 40 45 

Glu Lys 
50 

"<210> 141 
<211> 33 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> ,( 4),... 
<223> glu or gly 

<220> 
<221> MOD RES 
<222> 121) 
<223> asp or asn 

<400> 141 

·-

His Gln Asn Xaa Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 
1 5 10 15 

Gln Asn Ala Ile Xaa Gly Ile Thr Asn 'Lys Val Asn Ser Val Ile Glu 

Lys 

<210> 142 
<211> 26 

. <212> PRT 

20 25 30 
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<213> Influenza virus 

<220> 
<221> MOD RES 
<22·2> (4 )­
<223> glu or gly 

"<220> 
<221> MOD RES 
<222> (21) 
<223> asp or asn 

<400> 142 

SEQ.List.txt 

His Gln Asn Xaa Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 
1 5 10 15 

Gln Asn Ala Ile Xaa Gly Ile Thr Asn Lys 
20 25 

<210> 143 
<211> 14 
<212> PRT 
<213> Influenza virus 

.<400> 143 
Lys Phe Glu Ile Phe Pro Lys Thr Ser Ser Trp Pro Asn His 

1 s 10 

<210> 144 
<211> 27 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (3)-
<223> asn, ser or thr 

<220> 
<221> MOD RES 
<222> (9)­
<223> asn or ser 

<220> 
<221> MOD_RES 
<222> (13) 
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<223> val <.>r 

<400> 144 
Lys Gly Xaa 

l 

Gly Lys Glu 

<210> 145 
<211:> 18 
<212> PRT 

thr 

Ser Tyr Pro 
-5 

Val Leu Val 
20 

<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (4)­

<223> val <.>r thr 

<400> 145 

SEQ.List.txt 

Lys Leu Xaa Lys Ser Tyr Xaa Asn Asn Lys 
10 15 

Leu Trp Gly Val His 
25 

Lys Ser Tyr Xaa Asn Asn Lys Gly Lys Glu Val Leu Val Leu Trp Gly 
1 5 10 15 . 

Val His 

<210> 146 
<211> 36 
<212> PRT 
<213> Influenza virus 

<400> 146 
His Lys Cys Asn Asn Glu Cys Met Glu Ser Val Lys Asn Gly Thr Tyr 

1 

Asp Tyr Pro Lys 
20 

Asp Gly Val Lys 
35 

<210> 147 
<211> 26 
<212> PRT 

5 

Tyr Ser Glu Glu 

<213> Influenza virus 

10 15 

Ser Lys Leu Asn Arg Glu Lys Ile 
25 30 
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SEQ.List.txt 
<400> 147 
His Lys Cys Asn Asn Glu Cys Met Glu Ser Val Lys Asn Gly Thr Tyr 

1 5 10 15 

Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys 
20 25 

<210> 148 
<211> 20 
<212> PRT 
<213> Influenza virus 

<400> 148 
His Lys Cys Asn Asn Glu Cys Met Glu Ser Val Lys Asn Gly Thr Tyr 

1 5 10 15 

Asp 1'yr Pro Lys 
20 

<210> 149 
<211> 12 
<212> PRT 
<213> Influenza virus 

<400> 149 
His Lys Cys Asn Asn Glu Cys Met Glu Ser Val Lys 

1 5 10 

<210> 150 
<211> 34 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (9) 
<223> lys or arg 

<220> 
<221> MOD RES 
<222> (16) 
<223> glu or gly 

<400> 150 
His Asn Gly Lys Ser Ser Phe Tyr Xaa Asn Leu Leu Trp Leu Thr Xaa 
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- 1 5 
SEQ.List.txt 

10 

Lys Asn Gly Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Val 
20 

Glu Lys 

<210> 151 
-'<21;1> 32 

<212_> PRT 
<213> Influenza virus 

. <220> 
<221> MOD RES 
<222> (9) 
<223> lys or arg.-.-

<220> 
<221> MOD RES 
<222> (16) 
<223> glu or gly 

<400> 151 
His Asn Gly Lys Ser 

1 

Lys Asn Gly 

<210> 152 
<211> 26 
<212> PRT 

5 

Leu ·Tyr 
20 

Ser 

Pro 

<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (9) 
<223> lys or arg 

<220> 
<221> MOD RES 
<222> (16) 
<223> glu or gly 

<400> 152 

25 

Phe Tyr Xaa Asn Leu Leu Trp 
10 

Asn Leu Ser Lys Ser Tyr Val 
25 

-15 

Asn Asn _Lys 
30 i 

Leu Thr X<1a 
15 

Asn Asn Lys 
3-0 

His Asn Gly Lys Ser Ser Phe Tyr Xaa Asn Leu Leu Trp Leu Thr Xaa 

Page 39. 



1 

Lys Asn Gly Leu 
20 

<210> 153 
<211> 17 
<212> PRT 
<213> Influenza 

<220> 
<221> MOD RES 
<222> (9) 
<223> lys or arg 

<220> 
<221> MOD .RES 
<222> (16) 
<223> glu or gly 

<400> 153 
His Asn Gly Lys 

1 

Lys 

<210> 154 
<211> 40 
<212> PRT 
<213> Influenza 

<400> 154 
Ly_s Ser Ser Phe 

1 

Leu Tyr Pro Asn 
20 

Val Leu Val Leu 
35 

<210> 155 
<211> 35 
<212> PRT 
<213> Influenza 

5 
SEQ.List.txt 

10 

Tyr Pro Asn Leu Ser Lys 
25 

virus 

Ser Ser Phe Tyr Xaa Asn Leu Leu Trp Leu 
s 10 

virus 

Tyr Lys Asn Leu Leu Trp Leu Thr Glu Lys 
5 10 

Leu Ser Lys Ser Tyr Val Asn Asn Lys Glu 
25 30 

Trp Gly Val His 
40 

virus 
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SEQ.List.txt 

<400> 155 
Lys Asn Leu Leu Trp Leu Thr'Glu Lys Asn Gly Leu Tyr Pro Asn Leu 

1 5 10 15 

Ser Lys Ser Tyr Val Asn Asn Lys Glu Lys Glu Val Leu Val L~u Trp 
20 25 30 _. 

Gly val His 
35 

<210> 156 
<211> 27 
<212> PRT 
<213> Influenza virus 

<400> 156 
Lys Asn Gly Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Val Asn Asn Lys 

1 5 10 15 

Glu Lys Glu Val Leu Val Leu Trp Gly Val His 
20 25 

<210> 157 
<211> 18 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (4) 
<223> val or ala 

<220> 
<221> MOD RES 
<222> (12) 
<223> lys or not present 

<220> 
<221> MOD RES 
<222> (13) 
<223> val or not present 

<400> 157 
Lys Ser Tyr Xaa 

1 
Asn Asn Lys Glu Lys Glu Val Xaa Xaa Leu Trp Gly 

5 10 15 
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Val His 

<210> 158 
<211> 12 
<212> PRT 
-<213> Influenza virus 

<400> 158 

SEQ.List.txt 

Lys Glu Ser Ser Trp Pro Asn His Thr Val Thr Lys 
1 5 10 

<210> 159 
<211> 44 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (4)­
<223> thr or asn 

<41)0> 159 
His Glu Thr 

1 
Xaa Lys Gly Val Thr Ala Ala Cys Pro Tyr Ala Gly Ala 

5 10 15 

Ser Ser Phe Tyr Arg Asn Leu Leu Trp Leu Val Lys Lys Glu Asn Ser 
20 25 30 

Tyr Pro Lys Leu Ser Lys Ser Tyr Val Asn Asn Lys 

<210> 160 
<211> 38 
<212> PRT 

35 40 

<2.13> Influenza virus 

<220> 
<221> MOD RES 
<222> (4)-
<223> thr or asn 

<400> 160 
His Glu Thr 

1 
Xaa Lys Gly Val Thr Ala Ala Cys Pro Tyr Ala Gly Ala 

5 10 15 
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SEQ.List.txt 

Ser Ser Phe Tyr Arg Asn Leu Leu_ Trp Leu Val Lys Lys Glu-Asn Ser 
20 25 30 

Tyr Pro Lys Leu Ser Lys _ 
35 

<210> 161 
<211> 22 
<212> PRT 
<213.> Influen;i.a virus 

<400> 161 
Lys Phe· Glu Ile Phe Pro Lys Thr Ser Ser Trp Pro Asn Glu Val Leu 

1 5 10 15 

Val Leu Trp Gly Val His 
20 

<210> 162 
<211> a 
<212> PRT 
<213> Influenza virus 

<400> 162 
Lys Glu Arg Ser Trp Pro Lys His 

1 5 

. <210> 163 
<211> 21 
<212> PRT 
<213> Influenza virus 

<400> 163 
Lys Leu Ser Lys Ser Tyr Val Asn Asn Lys Glu Lys Glu Val Leu Val 

1 5 10 15 

Leu Trp Gln Val His 
20 

<210> 164 
<211> 15 
<212> PRT 
<213> Influenza virus 
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SEQ.List.txt 

<400> 164 
Lys Asn Asn Lys 

1 
Glu Lys Glu Val Leu Val Leu Trp Gln Val" His 

5 10 15 

<210> 165 
<211> 34 
<212> l?RT 
<213> Influenza v:irus. 

<220> 
<221> MOD.RES 
<222> (2}­
<223> lys or asn 

<220> 
<221> MOD RES 
<222> {3)­
<223> gly or gln 

<220> 
<221> MOD RES 
<222> (9)­
<223> arg or lys 

<220> 
<221> MOD RES 
<222> (20) 
<223> lys or ser 

<220> 
<221> MOD RES 
<222> (23) 
<223> asn or thr 

<400> 165 
His Xaa Xaa Lys Ser Ser Phe Tyr Xaa Asn Leu Leu Trp Leu Thr Glu 

1 s 10 15 

Lys Ash Gly Xaa Tyr Pro Xaa Leu Ser Lys Ser Tyr Ala Asn Asn Lys 

Glu Lys 

<210> 166 
<211> 11 

20 25 30 
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<212> PRT 
<213> Influenza virus 

<220>. 
<221> MOD RES 
<222> (2)­
<223> lys or asn 

<220> 
. <221> MOD RES 
<222> (31_ 
<223> gly or gin 

<220> . 
<221> MOD RES 
<222> (9)­
<223> arg or lys 

<400> 166 

SEQ.List.txt 

His Xaa Xaa Lys s'er Ser Phe Tyr Xaa Asn Leu Leu Trp Leu Thr Glu 
1 5 10 15 

Lys 

<210> 167 
<211> 9 
<212> E'RT 
<213> Influenza virus 

<400> 167 
His Ala Lys 

.1 
Lys Ser Ser Phe Tyr Lys 

<210> 168 
<211> 11 
<212> E'RT 

5 

<213> Influenza virus 

<400> 168 

, 

His Asn Gly Lys Leu Cys Arg Leu Lys ·Gly Lys 
1 5 10 

<210> 169 
<211> 9 
<212> PRT 
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<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (7)-
<223> gln or gly 

<400> 169 

SEQ.List.txt 

His Tyr Lys Leu Asn Asn Xaa Lys Lys 
1 5 

<210> 170 
<211> 25 
<212> PRT 
<213> Influenza virus 

<400> 170 
His Asp Ile Tyr Arg Asp Glu Ala Ile Asn Asn Arg Phe Gln Ile Gln 
. 1 5 10 15 

Gly Val Lys Leu Thr Gln Gly Tyr Lys 
20 25 

<210> 171 
<211> 11 
<212> PRT 
<213> Influenza virus 

<400> 171 
Lys.Gly Asn Gly Cys Phe Glu Ile Phe His Lys 

1 5 10 

<210> -172 
<211> lB 
<212> PRT 
<213> Influenza virus 

' 
<400> 172 
Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn Asp Lys Tyr His Gln Ile 

1 5 10 15 

Glu Lys 

<210> 173 
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<211> 14 
<~12> PRT 
<213> Influenza virus 

<400> 173 

SEQ.List.txt 

Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn Asp Lys Tyr His 
1 - 5 -10 

<210> 174 
<211> 13 
<212> PRT 
<213> Influenza virus 

<400> 174 
Lys Cys His Thr Asp Lys Gly Ser Leu Ser Thr Thr Lys 

1 5 10 

<210> 175 
<211> 16 
<212> PRT 
<213> Influenza virus 

<400> 175 
Lys Ile Asn Asn Gly Asp Tyr Ala _Lys Leu Tyr Ile Trp Gly Val His 

1 5 10 15 

<210> 176 
<211> 17 
<212> PRT 
<213> lnfluenza virus 

<400> 176 
His Asn Gly Lys Leu Cys Arg Lys Gly Ile Ala Pro Leu Gln Leu Gly 

1 5 10 15 

Lys 

<210> 177 
<211> 38 
<212> PRT 
<213> Influenza virus 

<400> 177 
His Glu Thr Asn Arg Gln Val Thr Ala Ala Cys Pro Tyr Ala Gly Ala 
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1 s 
SEQ.List.txt 

10 15 
Asn Ser Phe Phe Arg Asn Leu Ile Trp Leu Val Lys Lys Glu Ser Ser 20 25 30 
Tyr Pro Lys Leu Ser Lys 

35 

<210> 178 
<211>.35 
<212> PRT 
<213> Influenza virus 

<400> 178 
His Glu Thr Asn Arg Gln Val Thr Ala Ala Cys Pro Tyr Ala Gly Ala 1 5 10 15 
Asn Ser Phe Phe Arg Asn Leu Ile Trp Leu Val Lys Lys Glu Ser Ser 

Tyr ProLys 
35 

<210> 179 
<211> 31 
<212> PRT 

20 25 30 

<213> Influenza virus 

<400> 179 
His Pro Pro Thr Ser Thr Asp Gln Gln Ser Leu Tyr Gln Asn Ala Asp 1 5 10 15 
Ala Tyr Ile Phe Val Gly Ser Ser Lys Tyr Asn Arg Lys Phe Lys 20 25 30 

<210> lBO 
<211> 35 
<212> PRT 
<213> Influenza virus 

<400> 180 
His Pro Pro Thr Ser Thr Asp Gln Gln Ser Leu Tyr Gln Asn Ala Asp 1 5 10 15 
Ala Tyr Ile Phe Val Gly Ser Ser Lys Tyr Asn Arg Lys Phe Lys Pro 
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Glu Ile Ala 
35 

<210> 181 
<211> 25" 
<212> PRT 

20 

<213> Influenza virus 

SEQ.List.txt 
25 30 

<400> 181 
His Asp Ile 

l 
Tyr Arg Asp Glu Ala Ile Asn Asn Arg Phe Gln Ile· Gln 

5 10 15 

Gly Val Lys Ile Thr Gln Gly Tyr Lys 

<210> 162 
<211> 43 
<212> PRT 

20 25 

<213> Influenza virus 

<400> 182 
His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 

1 5 10 15 

Gln Asn Ala Ile Asp Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu 
20 25 30 

Lys Met Asn Thr Gln Phe Thr Ala Val Gly Lys 

<210> 183 
<211> 33 
<212> PRT 

35 40 

<213> Influenza virus 

<400> 183 
His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys. Ser Thr 

1 5 10 15 

Gln Asn Ala Ile Asp Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu 
20 25 30 

Lys 
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<210> 184 
<211> 50 
<212> PRT 

SEQ.List.txt 

<213> Influenza virus 

<400> 184 
His Gln Asn 

1 
Glu Gln Giy Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 

5 10 15 

Gln Asn Ala Ile Asn Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu 
20 25 30 

Lys Met Asn Thr Gln Phe Thr Ala Val Gly Lys Glu Phe Asn Lys Leu 
35 40 45 

Glu Lys 
50 

<210> 185 
<211> 18 
<212> PRT 
<213> Influenza virus 

<400> 185 
His Asn Gly Lys Leu Cys Arg Leu Lys Gly Ile Ala Pro Leu Gln Leu 

1 5 10 15 

Gly Lys 

<210> 186 
<211> 12 
<212> PRT 
<213> Influenza virus 

<400> 186 
His Lys Cys 

1 

<210> 187 
<211> H 
<212> PRT 

Asn Asn Glu Cys Met Glu Ser Val Lys 
5 10 

<213> Influenza virus 
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SEQ.List.txt 
<40Q::> 18·7 
Lys Phe Glu 

1 
Ile Phe Pro Lys Ala Ser Ser Trp Pro Asn His 

5 10 

<210> 188 
<211> 21 
<212> PRT 
<213> Influenza virus 

<400;;> 188 
His Asp Ser Asn Val Lys Asn Leu Tyr Glu Lys Val Arg Ser Gl,n Leu 

1 5 

Arg Asn Asn Ala Lys 
20 

<210> 189 
<211> 22 
<212> PRT 
<213> Influenza virus 

<400> 189 

10 15 

Lys Val Asn Ser Val Ile Lys Lys Met Asn Thr Gln Phe Ala Ala Val 
1 5 10 15 

Gly Lys Glu Phe Asn His 
20 

<210> 190 
<211> 8 
<212> PRT 
<213> Influenza virus 

<400> 190 
Lys His Asn Gly Lys Leu Cys Lys 

1 5 

. <210> 191 
<211> 28 
<212> PRT 
<213> Influenza virus 

<400> 191 
Lys Lys Gly Thr Ser Tyr Pro Lys Leu Ser Lys Ser Tyr Thr His Asn 
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1 5 
SEQ. List .. txt 

10 

. Lys Gly Lys Glu Val Leu Val Leu Trp Gly Val His 

<210> 192 
. <211> 27 

<212> PRT 

20 25 

<213> Influenza virus 

15 

<400> 192 
Lys Gly Thr 

1 
ser Tyr Pro Lys Leu Ser Lys Ser Tyr Thr His Asn Lys 5 10 15 

Gly Lys Glu Val Leu Val Leu Trp Gly Val His 
20 25 

"<210> 193 
<211> 21 
<212> PRT 
<213> Influenza virus 

. <400> 193 
Lys Leu Ser Lys Ser Tyr Thr His Asn Lys ~ly Lys Glu Val Leu Val 1 5 10 15 
Leu Trp Gly Val His. 

20 

<210> 194 
<211> lB 
<212> PRT 
<213> Influenza virus 

<400> 194 
Lys Ser Tyr Thr His Asn Lys Gly Lys Glu Val Leu Val Leu Trp Gly· 1 5 10 15 
Val His 

<210> 195 
<211> 10 
<212> PRT 
<213> Influenza virus 
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<100> 195 
Lys Gly Val 

1 

<21{)> 196 
<211> 34· 
<212> PRT 

. SEQ. List. txt 

Thr Ala Ser Cys Ser His Lys 
5 10 

<213> Influenza virus 

<400> 196 
Lys Gly Val Thr Ala Ser Cys Ser His Lys Gly Arg Ser Ser Phe· Tyr_ 

1 

Arg Asn Leu 

Ser Lys 

<210> 197 
<211> 27 
<212> PRT 

5 

Leu Trp Leu 
20 

<213> Influenza virus 

<400> 197 

10 15 

Thr Glu Lys Asn Gly Leu Tyr Pro Asn Leu 
25 30 

Lys Gly Asn Ser Tyr Pro Lys Leu Ser Lys Ser Tyr Val Asn Asn Lys 
1 5 10 15 

Glu Lys Glu Val Leu Val Leu Trp Gly lle His 
20 25 

<210> 198 
<211> 8 
<212> PRT 
<213> Influenza virus 

<400> 198 
Lys Glu Phe Asn His Leu Glu Lys 

1 5 

<210> 199 
<211> 39 
<212> PRT 
<213> Influenza virus 
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SEQ.List:txt 

<400> 199 
His Pro Pro 

1 
Thr Ser Thr Asp Gln Gln Ser Leu Tyr Gln Asn Ala Asp 

5 10 15 

Ala Tyr Val Phe Val Gly Ser Ser Lys Tyr Asn Lys Lys Phe Lys Pro 
20 25 30 

Glu Ile Ala Thr Arg Pro Lys 
35 

<210> 200 
<211> 31 
<212> PRT 
<213> Influenza virus 

<400> 200 
His Pro Pro Thr Ser Thr Asp Gln Gln Ser Leu Tyr Gln Asn Ala Asp 

l 5 10 15 

Ala Tyr Val Phe 
20 

:<210> 201 
<211> 31 
<212> PRT 
<213> Influenza 

<400> 201 
His Glu Gly Lys 

l 

Lys Glu Gly 

<210> 202 
<211> 23 
<212> PRT 

Ser 
20 

yal Gly Ser Ser Lys 
25 

virus 

Ser Ser Phe Tyr Arg 
5 

Tyr Pro Lys Leu Lys 
25 

<213> Influenza virus 

<400> 202 

Tyr Asn Lys Lys Phe Lys 
30 

Asn Leu Leu Trp Leu Thr 
10 15 

Asn Ser Tyr Val Asn Lys_ 
30 

Glu 

His Glu Gly Lys 
1 

Ser Ser Phe Tyr Arg Asn Leu Leu Trp Leu Thr Glu s 10 15 

Lys Glu Gly Ser Tyr Pro Lys 
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<210> 203. 
<211> 26 
<212> PRT 

20 

<213> Influenza virus 

<400> 203 

SEQ.List.txt 

His Lys Cys Asp Asn Glu Cys Met Glu Ser Val Arg Asn Gly Thr.Tyr 
1 s 10 · is 

Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys 
20 25 

<210> 204 
<211> 12 
<212> PRT 
<213> Influenza virus 

<400> :204 
Lys Glu Ser Ser Trp Pro Asn His Thr Val Thr Lys 

1 5 10 

<210> 205 
<211> 35 
<212> PRT 
<213> Influenza virus 

<400> 205 
Lys Asn Leu Leu Trp Leu Thr Glu Lys Asn Gly Leu Tyr Pro Asn Leu 

1 5 10 15 

Ser Lys Ser Tyr Val Asn Asn Lys Glu Lys Glu Ile Leu Val Leu Trp 

Gly Val His 
35 

<210> 206 
<211> 27 
<212> PRT 

20 25 30 

<213> Influenza virus 

<220> 
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<221> MOD RES 
<222> (9)-
<223> lys or met 

<220> 
<221> MOD_ RES 
<222> (10) 
<223> asn or not present 

<220> 
<221> MOD RES 
<222> (16) 
<223> glu or gly 

<220> 
<221> MOD RES 
<222> (17) 
<223> not present or lys 

<400> 206 

SEQ."List.txt 

His Asn Gly Lys Ser Ser Phe Tyr Xaa Xaa Leu Leu Trp Leu Tht Xaa 
. r 1 s 10 15 

Xaa Lys ~sn Gly Leu Tyr Pro Asn Leu Ser Lys 
20 25 

<210> 207 
<211> 17 
<212> PRT 
<213> Influenza virus 

<400> 207 
His Asn Gly Lys Ser Ser Phe Tyr Lys Asn Leu Leu Trp Leu Thr Glu 

1 5 10 15 

Lys 

<210> 208· 
<211> 55 
<212> PRT 
<213> Influenza virus 

<400> 208 
His Thr Val Thr Lys Gly Val Thr Ala Ser Cys Ser His Asn Gly Lys 

1 5 10 15 
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SEQ.List.txt 
Ser Ser Phe Tyr Lys Asn Leu Leu Trp Leu Thr ·Glu Lys Asn Gly Leu 

20 25 - 30 

Tyr Pro Asn Leu Ser Lys Ser Tyr Val Asn Asn Lys Glu Lys· Glu Val 
35 40 45 

Leu Val Leu Trp Gly Val His 
50 55 

<210> 209 
<211> 38 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (5)­
<223~ lys or gly 

<220> 
<221> MOD RES 
<222> (B)­
<223> thr or ser 

"<220> 
<221> MOD RES 
<222> (21) 
<223> lys or met 

<220> 
<221> MOD RES 
<222> (22) -
<223> asn or not present 

<220> 
<221> MOD RES 
<222> (28) 
<223> glu or gly 

<220> 
<221> MOD RES 
<222> (30) 
<223> asn present or not _or lys 

<400> 209 
His Thr Val Thr Xaa Gly Val xaa Ala Ser Cys Ser His Asn Gly Lys 

l 5 10 15 
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SEQ.List.txt 

Ser Ser Phe Tyr Xaa Xaa Leu Leu Trp Leu Thr Xaa Lys xaa Gly Leu 
20 25 30 

Tyr Pro Asn Leu Se'L Lys 
35 

-- -

<210> 210 
.<211> 29 
<212> PRT 
<213> Influenza virus 

<400> 210 
His Thi Val Thr Lys Gly Val Thr Ala Ser Cys Ser His Asn Gly Lys 

1 5 10 15 

Ser Ser Phe Tyr Lys Asn Leu Leu Trp Leu Thr Glu Lys 
20 25 

<210> 211 f 

<211> 48 
<212> J?RT 
<213> Influenza virus 

<400> 211 
Lys Tyr Val Arg Ser Thr Lys Leu Arg Met Val Thr Gly Leu Arg Asn 

l 5 10 15 

Ile Pro Ser Ile Gln Ser Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe 
20 25 30 

Ile Glu Gly Gly Trp Thr Gly Met Ile Asp Gly Trp Tyr Gly Tyr His 
35 40 45 

<210> 212 
<211> 43 
<212> l?RT 
<213> Influenza virus 

<400> 212 
His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 

1 5 10 15 

Gln Asn Ala Ile Asn Gly Ile Thr Asn Lys Val Asn Ser Ile Ile Glu 
20 25 30 
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SEQ.List.txt 

. Lys Met Asn Thr Gln Phe Thr Ala Val Gly LYS 

<210> 213 
:<211> 33 
<212> PRT 

35 40 

<213> Influenza virus 

·<400> 213 
His Gln Asn 

1 
Glu Gln Gly ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 

5 10 15 

Gln Asn Ala Ile Asn Gly Iie Thr Asn Lys Val Asn Ser Ile Ile Glu 
20 25 30 

Lys 

<210> 214 
<211> 26 
<212> PRT 
<213> Influenza virus 

<400> 214 
His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 

1 s 10 15 

Gln Asn Ala Ile Asn Gly Ile Thr. Asn Lys 
20 25 

<210> 215 
<211> 23 
<212> PRT 
<213> Influenza virus 

<400> 215 
His Ser Gly Ala Arg Ser Phe Tyr Arg Asn Leu Leu Trp Ile Val Lys 

1 5 10 15 

Lys Gly Asn Ser Tyr Pro Lys 
20 

<210> 216 
<211> 26 
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<212> PRT 
<213> Influenza vir-us 

<400> 216_ 
His Ser Gly Ala Arg 

1 

Lys Gly Asn 

<:'.210> 217 
<211> 32 
<212> PRT 

5 

Ser Tyr 
20 

Ser 

Pro 

<213> Influenza virus 

<400> 217 

SEQ.List.txt 

Phe Tyr Arg Asn Leu Leu Trp Ile Val Lys 
10 15 

tys Leu Asn Lys 
25 

His Ser Gly Ala Arg Ser Phe Tyr Arg Asn Leu Leu Trp Ile Val Lys 
1 5 10 15 

Lys Gly Asn Ser Tyr Pro Lys Leu Asn Lys Ser Tyr Thr Asn Asp Lys-

<210> 218 
<211> 34 
<212> PRT 

20 25· 30 

<213> Influenza virus 

<400> 218 
His Ser Gly Ala Arg Ser Phe Tyr Arg Asn Leu Leu Trp Ile Val Lys 

1 5 10 15 

Lys Gly Asn Ser Tyr Pro Lys Leu Asn Lys Ser Tyr Thr Asn Asp Lys 

Gly Lys 

<210> 219 
<211> 16 
<212> PRT 

20 25 . 30 

<213> Influenza virus 

<400> 219 
ttis Thr Val Ser Lys Gly- Val Thr Thr Ser Cys Ser His Asn Gly Lys 

-1 s 1-0 15 

Paq-e €0 



<210> 220 
<211> 12 
<212> PRT 
<213> Influenza virus 

SEQ.List.txt 

<400> 220 
Lys Ala Thr 

1 
Ser Trp Pro Asn His Glu Thr Thr Lys 

5 10 

<210> 221 
<211> 12 
<212> PRT 
<213> Influenza virus 

<400> 221 
Lys Gln Val Thr Thr Ser Cys Ser His Asn Gln Lys 

1 5 10 

<210> 222 
<211> 27 
<212> PRT 
<213> Influenza virus 

<400> 222 
Lys Gly Asn Ser Tyr Pro Lys Leu Asn Lys Ser Tyr Thr Asn Asp Lys 

1 5 10 15 

Gly Lys Glu Val Leu Val Ile Trp Gly Val His 
20 25 

<210> 223 
<211> 21 
<212> PRT 
<213> Influenza virus 

<400> 223 
Lys Leu Asn Lys Ser Tyr Thr Asn Asp Lys Gly Lys Glu Val Leu Val 

1 5 10 15 

Ile Trp Gly Val His 
20 

<210> 224 
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<211> 18 
<212> PRT 

"<213> Influenza virus 

<400> 224 

SEQ.List.txt 

Lys Ser Tyr Thr Asn Asp Lys Gly ~ys Glu Val Leu Val Ile ~rp Gly 
1 5 10 15 

Yal His 

<210> 225 
<211> 35 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (16) 
<223> glu or gln 

<220> 
<221> MOD RES 
<222> (29) 
<223> val or ala 

<400> 225 
His Asn Gln Lys Ser Ser Phe Tyr Arg Asn Leu Leu Trp Leu Thr Xaa 

1 5 10 15 

Lys Asn Gly Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Xaa Ala Asn Asn 

Lys Glu Lys 
35 

<210> 226 
<211> 16 
<212> PRT 

20 25 3Q 

<213> Influenza virus 

<400> 226 
His Pro Ile Thr Ile Gly Glu Cys Pro Lys Tyr Val Arg Ser Ala Lys 

1 5 10 15 

<210> 227 
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<211> 43 
.<212> PRT 
<213> Influenza virus 

<400> 227 
His Gln Asn Glu Gln Gly 

l 5 

SEQ.List.txt 

Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 
10 15 

Gln Asn Ala Ile Asn Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu 
20 25 

Lys Met Asn Thr Gln Phe Thr Ala Val Gly Lys 

<210> 228 
<211> 33 
<212> PRT 

35 40 

<213> Influenza virus 

<400> 228 

- 30 

His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr 
1 5 10 15 

Gln Asn Ala Ile Asn Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu 
20 25 30 

Lys 

<210> 229 
<211> 34 
<212> PRT 
<213> Influenza virus 

<400> 229 
His Asn Gly Lys 

1 
Ser Ser Phe Tyr Arg Asn Leu Leu Trp Leu Thr Glu 

5 10 15 

Lys Asn Gly Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Val Asn Asn Lys 

Glu Lys 

<210> 230 
<211> 11 
<212> PRT 

20 25 30 
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SEQ.List.txt 
<213> Influenza virus 

<400> 230 
Lys His- Phe Glu Lys Val Lys Ile Leu Pro Lys 

1 5 10 

<210> 231 
<211> 14 
<212> PRT 
<213> Influenza virus 

<4-00> 231 
Lys His Leu Leu Ser Ser Val Lys His Phe Glu Lys Val Lys 

l 5 10 

<210> 232 
<211> 13 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (3)-
·<223> lys, gln or met 

<220> 
<221> MOD RES 
<222> (4)-
<223> asp or asn 

<400> 232 
His Ala Xaa Xaa Ile Leu Glu Lys Thr His Asn Gly Lys 

1 5 10 

<210> 233 
<211> 16 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (3 )-
<223> lys, gln or met 

<220> 
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<221> MOD RES 
<222> (4)-
<223> asp or asn 

<220> 
<221>- MOD RES 
<222> (16) 

'<223> lys or arg 

SEQ;List,tl<t 

<400> 233 
His Ala Xaa 

1 
xaa Ile Leu Glu Lys Thr His Asn Gly Lys Leu Cys Xaa 

s 10 15 

<210> 234 
<211> 19 
<212> PRT 
<213> Influen'!:a 

<400> 234 
His Asn Val His 

l 

Ser Glu Lys 

<210> 235 
<211> 16 
<212> PRT 
<213> Influenza 

<400> 235 
His Pro Leu 

l 

<210> 236 
<211> lB 
<212> PRT 

Thr 

virus 

Pro Leu 
s 

virus 

Ile Gly 
5 

<213> Influenza virus 

<400> 236 

Thr Ile Gly Glu Cys Pro Lys Tyr Val 
10 15 

Glu Cys Pro Lys Tyr Val Lys Ser Glu 
10 15 

Lys 

Lys 

Lys His Leu Leu Ser Ser Val Lys Hi·s Phe Glu Lys Val Lys Ile Leu 
1 5 10 15 

Pro Lys. 
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<210> 237 
"<211> 30 
<212> PRT 
<213> Influenza virus 

<400> 237 

SEQ.List.txt 

Lys Arg .Gln Ser 
1' 

Ser Gly Ile Met Lys Thr Glu Gly Thr Leu Glu·ASn 
5 10 15 

'cys Glu Thr Lys Cys Gln Thr Pro Leu Gly Ala Ile Asn Thr Thr. Leu 
20 25 30 

Pro Phe His Asn Val His 
35 

<210> 238 
<211> 27 
<2l2> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (7)­
<223> val or ile 

<220> 
<221> MOD RES 
<222> (lOl 
<223> gly or arg 

<220> 
<221> MOD RES 
<222> (26) 
<223> val or ile 

<400> 238 
Lys Gly Ser Asn Tyr Pro Xaa Ala Lys Xaa Ser Tyr Asn Asn Thr Ser 

1 5 10 15 

Gly Glu Gln Met Leu Ile Ile Trp Gln Xaa His 
20 25 

<210> 239 
<21-1> 36 
<212> PRT 
<213> Influenza virus 
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SEQ.List.-txt 

.<400:> 239 
His Thr Thr Leu Gly Gln Ser Arg Ala cys Ala Val Ser Gly Asn Pro 

l 5 10 15 

Ser Phe Phe Arg Asn Met Val Trp Leu Thr Glu Lys Gly Ser.Asn Tyr 
20 25 30 

Pro Val Ala Lys 
35 

<210:> 240 
<211> 7 
<212> PRT 
<213> If!fluenza virus 

<4.00> 240 
Lys His Phe Glu Lys Val Lys 

l 5 

<210> 241 
<211> 38 
<212> PRT 
<213> Influenza virus 

<400> 241 
Lys Ile Ser Lys Arg Gly Ser Ser Gly Ile Met Lys Thr Glu Gly Thr 

1 5 10 15 

Leu Glu Asn Cys Glu Thr Lys Cys Gln Thr Pro Leu Gly Ala Ile Asn 
2-0 25 30 

Thr Thr Leu Pro Phe His 
35 

<210> 242 
<211> 35 
<212> PRT 
<213> Influenza virus 

<4-00> 2 42 
Lys Arg Gly Ser Ser Gly Ile Met Lys Thi Glu Gly Thr Leu Glu Asn 

1 5 10 15 

Cys Glu Thr Lys Cys Gln Thr Pro Leu Gly Ala Ile Asn Thr Thr Leu 
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. . .. ~.,.... . 
Pro Phe His 

35 

<210> 243 
. <211> 27 
<212> PRT 

20 

<213> Influenza virus 

<400> 243 

SEQ.List.txt 
25 30 

Lys Thr Glu Gly Thr Leu Glu Asn Cys Glu Thr Lys Cys Gln Thr Pro 
1 s 10 15 

Leu Gly Ala Ile Asn Thr Thr Leu Pro Phe His 
20 25 

<210> 244 
<211> 38 
<212> PRT 
<213> Influenza virus 

<400> 244 
Lys Ile Ser Lys Arg Gly Ser Ser Gly Ile Met Lys Thr Glu Gly Thr 

1 5 10 15 

Leu Glu Asn Cys Glu Thr Lys Cys Gln Thr Pro Leu Gly Ala Ile Asn 
20 25 30 

Thr Thr Leu Pro Phe His 
35 

<210> 245 
<211> 30 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (29) 
<223> val or ile 

<400> 245 
Lys Thr Glu Gly Thr Leu Glu Asn Cys Glu Thr Lys Cys Gln Thr Pro 

1 5 10 15 
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SEQ.List.-txt 

.Leu Gly Ala Ile Asn Thr Thr Leu Pro Phe His Asn Xaa His 
20 25 30° 

<210> 246 
<211> 38 
<212> PRT 
<213> Influenza virus 

<400> 246 
Lys Ile Ser Lys Arg Gly Ser Ser Gly Ile Met Lys Thr Glu Gly Thr 

1 5 10 15 

Leu Glu Asn cys Glu Thr Lys Cys Gln Thr Pro Leu Gly Ala Ile Asn 
20 25 30 

Thr Thr Leu Pro Phe His 
35 

<210> 247 
<211> 27 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOO RES 
<222> (2) 
<223> glu or gly 

<400> 247 
Lys xaa Ser Asn Tyr Pro val Ala Lys Gly 

1 5 10 

Gly Glu Gln Met Leu Ile Ile Trp Gly Val 
20 25 

<210> 248 
<211> 16 
<212> PRT 
<213> Influenza virus 

<400> 248 
His Pro Leu Thr Ile Gly Glu Cys Pro Lys 

1 5 10 

Page 69 

Ser Tyr Asn Asn 

His 

Tyr Val Lys Ser 

Thr Ser 
15 

Glu Lys 
15 



<210> 249 
<211> 16 
<212> PRT 
<213> Influenza virus 

<400> 249 

SEQ.List.txt 

Lys Cys Gln Thr Pro Leu Gly Ala Ile Lys Thr Thr Leu Pro Phe His 
l 5 10 15 

<210> 250 
'<211> 58 

-<212> PRT 
<213> Influenza virus 

<220> 
<221>·MOD RES 
<222> (21J 
<223> phe or ile 

<220> 
<221> MOD RES 
<222> (47) 
<223> asn or ser 

<400> 250 
His His Ser Asn Asp 

1 5 

Thr Gln Lys Ala Xaa 
20 

Glu Lys Met Asn'Thr 
35 

Gln Gly 

Asp Gly 

Gln Phe 

Ser Gly Tyr Ala Ala 
10 

Ile Thr Asn Lys Val 
25 

Glu Ala Val Gly Lys 
40 

Leu Glu Lys Leu Glu Asn Leu Asn Lys Lys 
50 55 

<210> 251 
<211> 57 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (20) 
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Asp Lys Glu 
15 

Asn Ser Val 
30 

Leu Phe Xaa 
45 

Ser 

Ile 

A-sn 



<223> phe or ile 

<220> 
<221> MOD RES 
<222> (46) 
<223> asn or ser 

<400> 251 
His Ser Asn Asp 

1 

Gln Lys Ala Xaa 
20 

Gln Gly 
5 

Asp Gly 

SEQ.List.txt 

Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr 
10 15 

Ile Thr Asn Lys Val Asn Ser Val ·Ile Glu 
25 30 

Lys Met Asn Thr Gln"Phe Glu Ala val Gly Lys Leu Phe Xaa Asn·Leu 
35 

Glu Lys Leu 
50 

<210> 252 
<211> 26 
<212> PRT 

Glu Asn Leu 

<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (20) 
<223> phe or ile 

<400> 252 

40 45 

Asn Lys Lys 
55 

His Ser Asn Asp Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr 
1 5 · 10 15 

Gln Lys Ala Xaa Asp Gly Ile Thr Asn Lys 

<210> 253 
<211> 21 
<212> PRT 

20 25 

<213> Influenza virus 

<400> 253 
His Asp Ser Asn Val Arg Asn Leu Tyr Asp Lys Val Arg Met Gln Leu 

1 5 10 15 
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·Arg Asp Asn Ala Lys 
20 

<210> 254 
<211> 30 
<212> PRT 
<213> ·rnfluenza virus 

SEQ. List. txt 

<400> 254 
.His_Lys Cys 

1 
Asp Asp Glu Cys Met Asn Ser Val ~ys Asn Gly Thr Tyr 

5 10 15 

Asp Tyr Pro Lys Leu Asn Arg Asn Glu Ile Lys Gly Val Lys 
20 25 30 

<210> 255 
<211> 27 
<212> PRT 
<213> Influenza virus 

<400> 255 
His Lys Cys Asp Asp Glu Cys Met Asn Ser Val Lys Asn Gly Thr Tyr 

1 5 10 15 

Asp Tyr Pro Lys Leu Asn Arg Asn Glu Ile Lys 
20 25 

<210> 256 
<211> 20 
<212> PRT 
<213> Influenza virus 

<400> 256 
His Lys Cys Asp Asp Glu Cys Met Asn Ser Val Lys Asn Gly Thr Tyr 

1 5 10 15 

Asp Tyr Pro Lys 
20 

<210> 257 
<211> 12 
<212> PRT 
<213> Influenza virus 
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SEQ.List.txt 
<400> 257 
His Lys Cys Asp.Asp Glu Cys Met Asn Ser Val Lys 

1 5 10 

<210> ·25s 
<211> 27 
<212> PRT 
<213> Influenza virus 

<400> 258 
Lys Gly Ser Asn.Tyr Pro Val Ala Lys Gly Ser Tyr Asn Asn Thr Asn 

1 5 10 15 

Gly Glu Gln Ile Leu Jle Ile Trp Gly Val His 

<210> 259 
<211> 43 
<212> PRT 

20 25 

<213> Influenza virus 

<400> 259 
His Ser Asn Asp Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr 

1 5 10 15 

Gln Lys Ala Val Asp Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu 
20 25 30 

Lys Met Asn Thr Gln Phe Glu Ala Val _Gly Lys 

<210> 260 
. <211> 35 

<212> PRT 

35 40 

<213> Influenza virus 

<400> 260 
Lys Arg Gly Ser Ser Gly Ile Met Lys Thr Glu Gly Thr Leu Glu Asn 

1 s 10 15 

Cys Glu Thr Lys Cys Gln Thr Pro Leu Gly Ala Ile Asn Thr Thr Leu 

Pro Phe His 
35 

20 25 3-0 
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<210> 261 
<211> 16 
<212> PRT 
<213> Influenza virus 

<400> 261 

SEQ.List.txt 

His Pro Leu Thr Ile Gly Glu Cys Pro Lys Tyr Val Lys Ser Glu Lys 
1 5 10 ·1'5_ 

<210> 262 
<211:> 16 
<212> PRT 
<213> Influenza virus 

<400> 262 
His Ala Lys Asp Ile Leu Glu Lys Thr His Asn Gly Lys Leu Cys Lys 

1 5 10 15 

<210> 263 
<211> 25 
<212> PRT 
<213> Influenza virus 

<400> 263 
His Asp Val Tyr Arg Asp Glu Ala Leu Asn Asn Arg Phe Gln Ile Lys 

1 5 10 15 

Gly Val Glu Leu Lys Ser Gly Tyr Lys 

<210> 264 
<211> 19 
<212> PRT 

20 25 

<213> Influenza virus 

<400> 264 
His Thr Ile Asp Leu Thr Asp Ser Glu Met Asn Lys Leu Phe. Glu Arg 

1 5 10 15 

Thr Arg Lys 

<210> 265 
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<211> 7 
<212> PRT 
<213> Influenza virus 

<400> 265 
Lys Phe His Gln Ile Glu Lys 

1 5 

<210> 266 
<211> 11 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (8)-
<223> gly o·r gln 

<400> 266 

SEQ.List.txt 

Lys Thr Asn Glu Lys Phe His Xaa Ile Glu Lys 
1 5 10 

<210> 267 
. <211> 14 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (5) "'c 

<223> val or leu 

<400> 267 
Lys Leu Asn Arg Xaa Ile Glu Lys Thr Asn Glu Lys Phe His 

1 5 10 

<210> 268 
<211> 25 
<212> PRT 
<213> Influenza virus 

<400> 268 
His Gln Ile Glu Lys Glu Phe Ser Glu Val Glu Gly Arg Ile Gln Asp 

1 5 10 15 
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SEQ. List. txt 
Leu Glu Lys Tyr val Glu Asp Thr Lys 

20 25 

<210> 269 
<211> 6 
<212> PRT 
·<213> Influenza virus 

"<400> 269 
Lys _Ile Cys Asn Asn Pro His Lys 

1 5 

<210> 270 
<211> 14 
<212> PRT 
<213> Influenza virus 

<400> 270 
Lys Leu Asn Arg Val Ile Lys Lys Thr Asn Glu Lys Phe His 

1 5 10 

<210>"271 
<211> 24 
<212> PRT 
<213> lnf luenza virus 

<220> 
<221> MOD RES 
<222> (3)­
<223> ile or val 

<220> 
<221> MOD RES 
<222> (17) 
<223> gly or gln 

<220> 
<221> MOD RES 
<222> (20) 
<223> arg or lys 

<220> 
<221> MOD RES 
<222> (22) 
<223> gln or gly 
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.<400> 271 
His Asp Xaa 

1 

SEQ.List.txt 

Tyr Arg Asp Glu Ala Leu Asn Asn Arg Phe Gln Ile Lys 
5 10 15 

Xaa Val Glu Xaa Ser Xaa Tyr Lys 
20 

<210> 272 
<211> 25 
<212> PRT 
<213> Influenza virus 

<400> 272 
llis Gln Ile 

1 
Glu Lys Glu Phe Ser Glu Val Glu Gly Arg Ile Gln Asp 

s 10 15 

Leu Glu Lys Tyr Val Glu Asp Thr Lys 

<210> 273 
<211> 25 
<212> PRT 

20 25 

.<213> Influenza virus 

<400> 273 
Lys Tyr Val Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn Ala Glu 

1 s 10 15 

Leu Leu Val Ala Leu Glu Asn Gln His 

<210> 274 
<211> 49 
<212> PRT 

20 25 

<213> Influenza virus 

<400> 274 
Lys Tyr Val 

1 
Lys Gln Asn Ser Leu Lys Leu Ala Thr Gly Met Arg Asn 

5 10 15 

Val Pro Glu Lys Gln Thr Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe 
20 25 3-0 

Ile Glu Asn Gly Trp Glu Gly Met Ile Asp Gly Trp Tyr Gly Phe Arg 
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His 

<210> 275 
<211> 39 
<212> PRT 

35 

<213> Infl':-lenza viru·s 

<400> 275 

SEQ.List.txt 
40 45 

Lys Glu Phe Ser Glu Val Glu Gly Arg Ile Gln Asp Leu Glu Lys Tyr 
1 5 10 15· 

Val Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn Ala Glu Leu Leu 
20 25 30 

Val Ala Leu Glu Asn Gln His 
35 

<210> 276 
<211> 33 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
<222> (4)-
<223> ser or glu 

<220> 
<221> MOD RES 
<222> (5) 
<223> glu or gln 

<220> 
<221> MOD RES 
<222> (7)-
<223> thr or ser 

<220> 
<221> MOD RES 
<222> ·( 9)-
<223> gln or tyr 

<220> 
<221> MOD RES 
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<222> (13) 
·<223> leu or gln 

<220> 
<221> MOD RES 
<222> (la) 
~223> ala or asn 

<220>· 
<221> MOD RES 
<222> (20) 
<223> ile or leu 

<220> 
<221> MOD RES 
<222> (22J· 
<223> gln or gly 

<220> 
<221> MOD RES 
<222> (24) 
<223> asn or thr 

<220> 
<221> MOD RES 
<222> (25) 
<223> gly or asn 

<220> 
<221> MOD RES 
<222> (27) 
<223> leu or val 

<220> 
<221> MOD RES 
<222> (29) 
<223> arg or ser 

<220> 
<221> MOD RES 
<222> (32) 
<223> glu or cys 

<400> 276 

SEQ.List.txt 

His Gln Asn Xaa Xaa Gly Xaa Gly Xaa Ala Ala Asp Xaa Lys Ser Thr 

1 5 10 15 

Gln Xaa Ala Xaa Asp Xaa Ile Xaa Xaa Lys Xaa Asn Xaa Val Ile Xaa 
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Lys 

<210> 277 
<211> 18 
<212> PRT 

20 

<213> Influenza virus 

<220>. ~"'.'" 
<2-21> MOO RES 
<222> (4)-

· <223> gly or gln 

<220> 
<221> MOO RES 
<222> (6)-
<223> gln or arg 

<220> 
<221> MOD RES 
<222> (14l 
<223> val or ile 

<220> 
<221> MOD RES 
<222> (17J 
<223> ser or thr 

<400> 277 

SEQ.List.txt 
25 30 

His Cys Asp Xaa Phe xaa Asn Glu Lys Trp Asp Leu Phe Xaa Glu Arg 
1 5 10 15 

xaa Lys 

<210> 276 
<211> 20 
<212> PRT 
<213> Influenza virus 

<400> 278 
His Thr Ile Asp Leu Thr Asp Ser Glu Met Asn Lys Lys Leu Phe Glu 

l 5 10 15 

Arg Thr Arg Lys 
20 
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<210> 279 
<211> 2B 
<212> PRT 
<213> Influenza virus 

'<400>·.279 
tys Ser Gly Ser Thr Tyr 

1 5 

SEQ. List. txt 

Pro Val Leu Lys Val Thr Met Pro Asn Asn 
10 15 

Asp Asn Phe Asp Lys Leu Tyr Ile Trp Gly Val His 
20 25 

<210> 280 
<211> 34 
<212> PRT 
<213> Influenza virus 

<400> 280 
Lys Leu Asn Trp Leu Thr Lys Ser Gly Asn Thr Tyr Pro Val Leu Asn 

1 5 10 15 

Val Thr Met Pro Asn Asn Asp Asn Phe Asp Lys Leu Val Ile Trp Gly 
20 25 30 

Val His 

<210> 281 
.<211> 19 
<212> PRT 
<213> Influenza virus 

<400> 281 
His Thr Ile Asp Leu Thr Asp Ser Glu Met Asn Lys Leu Phe Glu Lys 

1 5 10 15 

Thr Arg Lys 

<210> 282 
<211> 18 
<212> PRT 
<213> Influenza virus 

<400> 282 
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SEQ.List.txt Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn Glu Lys Phe His Gln Thr 1 5 10 15 
Glu Lys 

<210> 283 
<211> 47 
<212> PRT 
<213> Influenza virus 

<400> 283 
His Thr Gly Lys Ser Ser Val Met Arg Ser Asp Ala Pro Ile Asp Phe 1 5 10 15 
Cys Asn Ser Glu Cys Ile Thr Pro Asn Gln Ser Ile Pro Asn Asp Lys 20 25 30 
Pro Phe Gln Asn Val Asn Lys Ile Thr Tyr Gly Ala Cys Pro Lys 35 40 45 

<210> 284 
<211> 39 
<212> PRT 
<213> Inf;Luenza virus 

<400> 284 
His Thr Gly Lys Ser Ser Val Met Arg Ser Asp Ala Pro Ile Asp Phe l 5 10 15 
Cys Asn Ser Glu Cys Ile Thr Pro Asn Gln Ser Ile Pro Asn Asp Lys 20 25 30 
Pro Phe Gln Asn Val Asn Lya 

35 

<210> 285 
<211> 33 
<212> PRT 
<213> Influenza virus 

<400> 285 
His Pro Ser 'l'hr Asp Ser Asp Gln Thr Ser Leu Tyr Val Arg Ala ser 1 5 10 15 
Gly Arg Val Thr Val Ser Thr Lys Arg Ser Gln Gln Thr Val Ile Pro 
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) 

Lys 

<210> 286 
<211> 25 
<212> PRT 

20 

<213> Influenza virus 

SEQ.List.txt 
25 30 

<400> 286 
Lys Tyr Val 

1 
Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn Ala Glu 

5 10 15 

Leu Leu Val Ala Leu Glu Asn Gln His 
20 25 

<210> 287 
<211> 26 
<212> !?RT 
<213> Influenza virus 

<400> 287 
Lys Leu Phe Glu Arg Thr Arg Lys Gln Leu Arg Glu Asn Ala Glu Asp 

1 5 10 15 

Met Gly Asn Gly Cys Phe Lys Ile Tyr His 
20 25 

<210> 288 
<211> 16 
<212> PRT 
<213> Influenza virus 

<400> 288 
Lys Arg Arg Ser Ile Lys Ser Phe Phe Ser Arg Leu Asn Trp Leu His . 

l 5 10 15 

<210> 289 
<211> 16 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD RES 
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SEQ.List.txt 
<222> (12) 
<22°3> val or arg 

<400> 289 
His Pro Val 

1 
Thr Ile Gly Glu Cys Pro tys Tyr Xaa Lys Ser Thr Lys 

5 10 15 

<210> 290 
<211> 30 

.<212> PRT 
<213> Influen~a virus 

.<400> 290 
Lys Gly Asn Ser Tyr Pro Lys Leu Ser Lys Leu Ser Lys Ser Tyr Ile 

l s 10 15 

Ile Asn Lys Lys Lys Glu Val Leu Val Ile Trp Gly Ile.His 
20 25 30 

<210> 291 -
<211> 24 
<212> PRT 
<213> Influenza virus 

<220> 
<221> MOD_RES 
<222> (9) 
<223> val or tyr 

<400> 291 
Lys Leu Ser Lys Leu Ser Lys Ser Xaa Ile Ile Asn Lys Lys Lys Glu 

1 s 10 15 

Val Leu Val Ile Trp Gly Ile His 
20 

- <210> 292 
<211> 21 
<212> PRT 
<213> Influenia virus 

<220> 
<221> MOO RES 
<222> ( 6) 
<223> val or tyr 
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SEQ.List.txt 

<400> 292 
Lys Leu Ser Lys 

1 
Ser Xaa Ile Ile Asn Lys Lys Lys Glu Var Leu Val 

5 10 15 

Ile Trp Gly Ile His 
20 

<2°10> 293 
<211> 46 
<212> PRT 
<213> Plasmodium falciparum 

<400> 293 
Lys Glu Glu Glu Glu Lys Glu Lys Glu Lys Glu Lys Glu Lys Glu Glu 

1 5 10 .. . 15 

Lys Glu Lys Glu Glu Lys Glu Lys Glu 
20 25 

Glu Lys Glu Lys Glu Lys Glu Glu Lys 
35 40 

<210> 294 
<211> 48 
<212> PRT 
<213> Plasmodium falciparum 

<400> 294 
Lys Glu Glu 

1 

Lys Glu Lys 

Glu Lys Glu 

<210> 295 
<211> 47_ 
<212> PRT 

35 

Glu Glu Lys Glu Lys Glu 
5 

Glu Glu Lys Glu Lys Glu 
20 25 

Lys Glu Lys Glu Glu Lys 
40 

<213> Plasmodiurn falciparum 

<400> 295 

Glu Lys Glu Lys Glu Lys Glu 
30 

Glu Glu Glu Lys Lys 
45 

Lys Glu Lys Glu Lys Glu Glu 
10 15 

Glu Lys·Glu Lys Glu Lys Glu 
30 

Glu Glu Glu Lys Lys Glu Lys 
45 

Lys Glu Glu Glu Glu Lys Glu Lys Glu Lys Glu Lys Glu Lys Glu Glu 
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·l 5 
SEQ. Lhit. t"l<t 

10 15 

Lys Glu Lys Glu Glu Lys Glu Lys Glu Lys Glu Glu Lys Glu Lys Giu 20 45 30 
Glu Lys Glu Lys Glu Glu Lys Glu Glu Lys Glu Glu Glu Lys ~ys 35 40 45 

·<210> 296 
<211> 10 
<212> PRT 
<213> Plasmodium falciparum 

<400> 296 
Lys Glu Glu Glu Glu Lys Glu Lys Glu Lys 

1 5 10 

<210> 297 
<211> 19 
<212> PRT 
<213> Plasmodium falciparum 

<400> 29? 
His Lys Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln 1 5 10 15 

ASn Lys Lys 

<210> 298 
<211> 19 
<212> PRT 
<213> Plasmodium f alciparum 

<400> 298 
His Lys Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln 1 5 10 15 

Asn Lys Met 

<210> 299 
<211> 10 
<212> PRT 
<213> Plasmodium falciparum 
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SEQ.List.txt 
<400> 299 
His Lys Lys·teu Ile Lys Ala Leu Lys Lys 

1 5 10 

<210> 300 
<211> 9 ' 
<212> PRT 
<213> Plasmodium falciparum 

<400> 300 
His Lys Lys Leu Ile Lys Ala Leu Lys 

1 5 

<210> 301 
<211> 23 
<212> PRT · 
<213> Plasmodium falciparum 

<400> 301 
Lys Ala Thr 

1 
Tyr Ser Phe Val Asn Thr Lys Lys Lys Ile Ile Ser Leu 

5 _ 10 15 

Lys Ser Gln Gly His Lys Lys 
20 

<210> 302 
<.211> 22 
.<212> PRT 
<213> Plasmodium falciparum 

<400> 302 
Lys Ala Thr Tyr Ser Phe Val Asn Thr Lys Lys Lys Ile 'Ile Ser Leu 

1 5 10 15 

Lys Ser Gln Gly His Lys 
20 

<210> 303 
<211> 21 
<212> PRT 
<213> Plasmodium falciparum 

<400> 303 
Lys Ala Thr Tyr Ser Phe Val Asn Thr Lys Lys Lys Ile Ile Ser Leu 
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1 5 

Lys Ser Gln Gly His 
20 

<210> 304 
<211> 29 
<212> °E'RT 
<213> Plasmodium falciparum 

<400> 304 

SEQ.List.txt 
10 15 

His Thr '.!'yr Val 
1 

Lys Gly Lys Lys Ala Pro Ser Asp Pro Gln Cys Ala 
5 10 15 

Asp Ile Lys Glu Glu Cys Lys Glu Leu Leu Lys Glu Lys 
20 25 

<210> 305 
<211> 11 
<212> PRT 
<213> Plasmodium falciparum 

<400> 305 
Lys Ile Ile 

1 
Ser Leu Lys Ser Gln Gly His Lys 

5 10 

<210> 306 
<211> 21 
<212> PRT 
<213> Plasmodium falciparum 

<400> 306 
Lys Lys Lys Lys Phe Glu Pro Leu Lys Asn Gly Asn Val Ser Glu Thr 1 5 10 15 

Ile Lys Leu Ile His 
20 

<210> 307 
<211> 20 
<212> PRT 
<213> Plasmodium falciparum 

<400> 307 
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Lys Lys Lys Phe Glu Pro Leu 
1 5 

Lys Leu Ile His 
20 

<210> 308 
<211> 19 
<212> PRT 
<213> Plasmodium falciparum 

<400> 308 

SEQ.List.txt 
Lys Asn Gly Asn 

10 
Val Ser Giu Thr lle 

15 

Lys Lys Phe Glu Pro Leu Lys Asn Gly Asn Val Ser Glu Thr Ile Lys 
1 5 10 15 

Leu ·Ile His 

<.:ho> 309 
<211> 13 
<212> PRT 
<213> Plasmodium falciparum 

<400> 309 
Lys Asn Gly Asn Val Ser Glu Thr Ile Lys Leu Ile His · 

1 5 10 

<210> 310 
<211> 11 
<212> PRT 
<213> Plasmodium falciparum 

<400> 310 
Lys Leu Ile His Leu Gly Asn Lys Asp Lys Lys 

1 5 10 

<210> 311 
<211> 36 
<212> PRT 
<213> Plasmodium falciparum 

<400> 311 
Lys Val Lys Lys Ile Gly Val Thr Leu Lys LYS Phe Glu Pro Leu Lys 

1 5 10 15 
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Asn Gly Asn Val Ser Glu Thr 
20 

Asp Ly:s Lys His 
35 

"<210> 312 
<211> 59 
<212> PRT 
<213> Plasmodium falciparum 

<400> 312 

SEQ.List.txt 
Ile Lys Leu Ile-His 

25 
Leu Gly Asn Lys 

30 

His Leu Ile Tyr Lys·Asn Lys Ser Tyr Asn Pro Leu Leu Leu Ser Cys 
1 5 10 15 

Val Lys L:r:s Met 
20 

Gln 'Asn Leu Phe 
35 

Val Asn Thr Lys 
50 

<210> 313 
<211> 52 
<212> PRT 

Asn Met Leu Lys 

Lys Glu Leu Met 
40 

Lys Lys Ile Ile 
SS 

<213> Plasmodium falciparum 

<400> 313' 

Glu Asn Val Asp Tyr Ile Gln Asn 
25 30 

Asn Gln Lys Ala Thr Tyr Ser Phe 
45 

Ser Leu Lys 

His Leu Ile Tyr Lys Asn Lys Ser Tyr Asn Pro Leu Leu Leu Ser cys 
1 s 10 15 

Val Lys Lys Met 
20 

Gln Asn Leu Phe 
35 

Val Asn Thr Lys 
SD 

<210> 314 
<211> 43 
<212> PRT 

Asn Met Leu Lys 

Lys Glu Leu Met 
40 

Glu Asn Val Asp Tyr Ile Gln A Sn 
25 30 

Asn Gln Lys Ala Thr Tyr Ser Phe 
45 
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SEQ.List.ti<t 
<213> Plasmodium falciparum 

<400> 314 
His Leu Ile Tyr Lys Asn Lys Ser Tyr Asn Pro Leu Leu Leu Ser cys 

l s 10 15 

Val Lys Lys Met Asn Met Leu Lys Glu Asn Val Asp Tyr Ile Gln ··Asn 
20 25 30 

Gln Asn Leu Phe Lys Glu Leu Met Asn Gln Lys 

<210> 315 
<211> 30 
<212> PRT 

35 40 

<213> Plasmodium falciparum 

. <400> 315 
His Leu Ile Tyr Lys Asn Lys Ser Tyr Asn Pro Leu Leu· Leu Ser Cys 

1 5 10 15 

Val Lys Lys Met Asn Met Leu Lys Glu Asn Val Asp Tyr Ile Gln Lys 
20 25 30 

Asn Gln Asn Leu Phe Lys 
35 

<210> 316 
<211> 24 
<212> PRT 
<213> Plasmodium falciparum 

<400> 316 
His Leu Ile Tyr Lys Asn Lys Ser Tyr Asn Pro Leu Leu Leu Ser Cys 

1 5 10 15 

Val Lys Lys Met Asn Met Leu Lys 
20 

<210> 317 
<211> 47 
<212> PRT 
<213> Plasmodium falciparwn 

<400> 317 
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Lys Ser Ala Asn Asn Ser Ala 
1 5 

SEQ.List.txt 
Asn Asn Gly Lys 

·10 
Lys Asn Asn Ala Glu 

15 

Glu Met Lys Asn Leu Val Asn Phe Leu Gln Ser His--Lys Lys Leu Ile 
20 25 30 

Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His 
35 40 45 

<210> 318 
<211> 37 
<212> PRT 
<213> Plasmoditµn f alciparwn 

<400> 318 
Lys Lys Asn Asn Ala Glu Glu Met Lys Asn Leu Val Asn Phe Leu Gln 

l 5 10 15 

Ser His Lys Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile 
20 25 30 

Gln Asn Lys Lys His 
35 

<210> 319 
<211> 29 
<212> PRT 
<213> Plasmodiwn falciparum 

<400> 319 
Lys Asn Leu 

1 
Val Asn Phe Leu Gln Ser His Lys Lys Leu Ile Lys Ala 

5 10 15 

Leu Lys Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His 
20 25 

<;210> 320 
<211> 19 
<212> PRT 
<213> Plasmodium falciparurn 

<400> 320 
Lys Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln Asn 

1 5 10 15 
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Lys Lys His 

<210> 321 
<211> 18 
<212> PRT 
<213> Plasmodiwn falciparum 

<400> 321 

SEQ.List.txt 

'Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln ~sn Lys 
1 5 10 15 

Lys His 

<210> 322 
. <211'> 12 

<212> PRT 
<213> Plasmodiwn falciparum 

<400> 322 
Lys Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His 

1 5 10 

<210> 323 
<211> 11 
<212> PRT 
<213> Plasmodium falciparum 

<400> 323 
Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His 

1 5 10 

<210> 324 
<211> 17 
<212> PRT 
<213> Plasmodium falciparum 

<400> 324 
Lys Asn Asn Ala Glu Glu Met Lys Asn Leu Val Asn Phe Leu Gln Ser 

1 5 10 15 

His 

<210> 325 
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<211> 23 
-<212:> PRT 
<213> Plasmodium falcipatum 

<400:> 325 

SEQ.List.-txt 

Lys Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln Asn 
1 5 10 15 

Lys Lys Gln Gly His Lys Ly~ 
20 

<210> 326 
<211:> 19 
<212:> PRT 
<213:> Plasmodium falciparum 

<400> 326 
Lys Lys Asn Asn Ala Glu Glu Met Lys Asn Leu Val Asn Phe Leu Gln 

l 5 10 15 

Ser His Lys 

<210> 327 
<211:> 17 
<212> PRT 
<213:> Plasmodium falciparum 

<400:> 327 
Lys Asn Asn Ala Glu Glu Met Lys Asn Leu Val Asn Phe Leu Gln Ser 

l 5 10 15 

His 

<210:> 328 
<211> 22 
<212:> PRT 
<213:> Plasmodium falciparum 

<400> 328 
Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser lle Gln Asn Lys_ 

1 5 10 15 

Lys Gln Gly His Lys Lys 
20 
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<210> 329 
<211> 28 
<212> PRT 
<213> Plasmodiqm falciparum 

<400> 329 

SEQ.List.txt 

Lys Val Lys Lys 
1 

Ile Gly Val Thr Leu Lys Lys Phe Glu Pro Leu Lys 
5 10 ·15 . 

.Asn Gly Asn Val Ser Glu Thr Ile Lys t.eu Ile His 
20 - 25 

<210> 330 
<211> 13 
<212> PRT 
<213> Plasmodill111 falciparum 

<400> 330 
Lys Asn Gly Asn Val Ser Glu Thr Ile Lys Leu Ile His 

. 1 5 10 

<210> 331 
<211> 11 
<212> PRT 
<213> Plasmodium falciparum 

<400> 331 
Lys Leu Ile His Leu Gly Asn Lys Asp Lys Lys 

'l 5 10 

<210> 332 
<211> 28 
<212> PRT 
<213> Plasrnodium falciparum 

<400> 332 
Lys Ser Ala Asn Asn Ser Ala Asn Asn Gly Lys Lys Asn Asn Ala Glu 

1 5 10 15 

Glu Met Lys Asn Leu Val Asn Phe Leu Gln Ser His 
20 25 

<210> 333 

Page 95 



<211> 18 
<212> PRT -
<213> Plasm~dium falciparum 

SEQ.List.txt 

<4-00> 333 
Lys Lys Asn 

1 
Asn Ala Glu Glu Met Lys Asn Leu Val Asn Phe Leu Gln 

5 10 15 

Ser His 

<2-10> 3_34_ 
<211> 19 
<212> PRT 
<213> Plasrnodium falciparum 

<400> 334 
Lys Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln Asn 

l 5 10 15 

Lys Lys His 

<210> 335 
<211> 15 
<212> PRT 
<213> Plasrnodium falciparum 

<400> 335 
Lya Ala Leu Lys Lys Asn lle Glu Ser Ile Gln Asn Lys Lys His 

1 5 10 15 

<210> 336 
<211> 12 
<212> PRT 
<213> Plasmodium falciparum 

<400> 336 
Lys Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His 

1 s 10 

<210> 337 
<211> 27 
<212> PRT 

-<213> Plasmodiurn falciparum 
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SEQ.List.txt 
<-400> 337 
Lys Glu Leu 

1 
Met Asn Gln Lys Ala Thr Tyr Ser Phe Val Asn Thr Lys· 

5 10 . ),5 

Lys Lys Ile Ile Ser Leu Lys Ser Gin Gly His 
20 25 

<210> 338 
"<211> 7 
<212> PRT 
<213> Ptasmodium falciparum 

. <400> 338 
Lys Ser Gln Gly His Lys Lys 

1 s 

<210> 339 
<211> 12 
<212> PRT 
<213> Plasmodium falciparum 

<400> 339 
Lys Lys Lys Ile Ile Ser Leu Lys Ser Gln Gly His 

1 s 10 

<210> 340 
<211> 11 
<212> PRT 
<213> Plasmodium falciparum 

<400> 340 
Lys Lys Ile Ile Ser Leu Lys Ser Gln Gly His 

l s 10 

<210> 341 
<211> 12 
<212> PRT 
<213> Plasmodium falciparum 

<400> 341 
Lys Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His 

1 s 10 
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<210> 342 
. <211> 11 

<212> PRT 
<213> Plasmodium falciparum 

<40-0> 342 

SEQ.List.txt 

Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His 
1 5 10 

<210> 343 
<211> 29 
<212> PRT 
<213> Plasmodium falciparwn 

<400> 343 
His Thr Tyr Val Lys Gly Lys Lys Ala Pro Ser Asp Pro Gln Cys Ala 

1 5 10 15 

Asp Ile Lys Glu Glu Cys Lys Glu Leu Leu Lys Glu Lys 

<210> 344 
<211> 27 
<212> PRT 

20 25 

<213> Plasmodium falciparum 

<400> 344 
His Thr Tyr Val Lys Gly Lys Lys Ala Pro Ser Asp Pro Gln Cys Ala 

1 5 10 15 

Asp Ile Lys Glu Glu Cys Lys Glu Leu Leu Lys 

<210> 345 
<211> 29 
<212> PRT 

20 25 

<213> P1asmodium fal-ciparwn 

<400> 345 
His Glu Asn Val Leu Ser Ala Ala Leu Glu Asn Thr Gln Ser Glu Glu 

1 5 10 15 

Glu Lys Lys Glu Val Ile Asp Val Ile Glu Glu Val Lys 
20 25 
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<210> 346 
<211> 48 
<212> PRT 
<213> Plasmodium falciparum 

<400> 346 

SEQ.List:txt 

Lys Glu Asn Val Val Thr Thr Ile Leu Glu Lys Val Glu Glu Thr T~r 
l 5 10 15 

Ala Glu Ser Val Thr Thr Phe Ser Asn Ile Leu ~lu Glu Ile Gln Glu 
20 25· - 30 

Asn Thr Ile Thr Asn Asp Thr Ile Glu ~lu Lys Leu Glu Glu Leu His 
35 40 45 

<210> 347 
<211> 14 
<212> PRT 
<213> Plasmodium falciparum 

<400> 347 
His Tyr Leu Gln Gln Met Lys Glu Lys Phe Ser Lys Glu Lys 

1 5 10 

<210> 348 
<211> 42 
<212> PRT 
<213> Plasmodium falciparum 

<400> 348 
His Tyr Leu Gln Gln Met Lys Glu Lys Phe Ser Lys Glu Lys Asn Asn 

1 5 10 15 

Asn Val Ile Glu Val Thr Asn Lys Ala Glu Lys Lys Gly Asn Val Gln 
20 25 30 

Val Thr Asn Lys Thr Glu Lys Thr Thr Lys 

<210> 349 
<211> 48 
<212> PRT 

35 40 

<213> Plasmodium falciparwn 
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SEQ. List •. txt 
<400> 349 
His Tyr Leu·Gln Gln Met Lys-Glu Lys Phe Ser Lys Glu Lys Asn Asn . 1 5 10 15 

Asn val Ile Glu Val Thr Asn Lys Ala Glu Lys Lys Gly Asn Val Gln 
20 25 30 

Val Thr Asn Lys Thr Glu Lys Thr Thr Lys Val Asp Lys Asn Asn Lys 

<210> 350 
~211> 57 

<212> PRT 

35 40 45 

<213> Plasmodium falciparum 

<400> 350 
His Tyr Leu Gln Gln Met Lys Glu Lys Phe Ser Lys Glu Lys Asn Asn 1 5 10 15 . 

Asn val Ile Glu Val Thr Asn Lys Ala Glu Lys Lys Gly Asn Val Gln 
20 25 30 

Val Thr Asn Lys Thr Glu Lys Thr Thr Lys Val Asp Lys Asn Asn Lys 
35 40 45 

Val Pro Lys Lys Arg Arg Thr Gln Lys 
50 55 

<210> 351 
<211> 59 
<212> PRT 
<213> Plasmodium falciparum 

<400> 351 
His Tyr Leu Gln Gln Met Lys Glu Lys Phe Ser Lys Glu Lys Asn Asn 1 5 10 15 

Asn Val Ile Glu Val Thr Asn Lys Ala Glu Lys Lys Gly Asn Val Gln 
20 25 30 

Val Thr Asn Lys Thr Glu Lys Thr Thr Lys Val Asp Lys Asn Asn Lys 
35 40 45 

Val Pro Lys Lys Arg Arg Thr Gln Lys Ser tys 
50 SS 
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<210> 352. 
<211> 52 
<212> PRT 
<213> Plasmodium falciparum 

SEQ. List_. txt 

<400> 352 
His Val Asp 

l 
Glu Val Met Lys Tyr Val Gln Lys Ile Asp Lys Glu Val 

5 10 1~ . 

Asp Lys Glu Val Ser Lys Ala Leu Glu Ser Lys Asri Asp Val Thr Asn 
20 25 30 . 

Val Leu Lys Gln Asn Gln Asp Phe Phe Ser Lys Val Lys Asn Phe Val 
35 40 45 

Lys Lys Tyr Lys 
50 

<210> 353 
<211> so 

. <212> PRT 
<213> Plasmodiwn falciparum 

<400> 353 
His Val Asp Glu Val Met Lys Tyr Val Gln Lys Ile Asp Lys Glu Val 

1 s 10 15 

~sp Lys Glu Val Ser Lys Ala Leu Glu Ser Lys Asn Asp Val Thr Asn 
20 25 30 

Val Leu Lys Gln Asn Gln Asp Phe Phe Ser Lys Val Lys Asn Phe Val 

Lys Lys 
50 

<210> 354 
<211> 43 
<212> PRT 

35 40 4 5 

<213> Plasmodium falciparum 

<400> 354 
His Val Asp Glu Val Met Lys Tyr Val Gln Lys Ile Asp Lys Glu Val 

1 5 10 15 
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Asp Lys Glu Val 'Ser Lys Ala 
20 

SEQ.List .. txt 
Leu Glu Ser Lys 

25 

Val Leu Lys Gln Asn Gln Asp fhe Phe Ser Lys 

<210> 355 
<211> 35 

35 40 

<212> PRT . 
<2°13> Plasmodium falciparum 

<400> 355 

Asn Asp Val Thr Asn 
30 

His Val Asp Glu 
1 

Val Met Lys Tyr Val Gln Lys Ile Asp Lys Glu Val 
5 10. 15 

Asp Lys Glu Val Ser Lys Ala Leu Glu Ser Lys Asn Asp Val Thr Asn 
20 25 30 

Val Leu Lys 
. 35 

<210> 356 
<211> 27 
<212> PRT 
<213> Plasmodium falciparum 

<400> 356 
His Val Asp Glu Val Met Lys Tyr Val Gln Lys Ile Asp Lys Glu Val 

l 5 10 15 

Asp Lys Glu Val Ser Lys A~a Leu Glu Ser Lys 
20 25 

<210> 357 
<211> 22 
<212> PRT 
<213> Plasmodium falciparum 

<400> 357 
His Val Asp Glu Val Met Lys Tyr Val Gln Lys Ile Asp Lys Glu Val 

· l 5 

Asp Lys Glu Val Ser Lys 
20 

10 15 
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<210> 358 
<211> 18 
<212> PRT 
<213> Plasmodium falciparum 

<400> 358 

SEQ.List,txt 

His Val Asp Glu Val Met Lys Tyr Val Gln Lys Ile Asp Lys_ Glu'Val 
1 5 10 15 

Asp_Lys 

<210> 359 
<211> 14 
<212> PRT 
<213> Plasmodium falciparurn 

<400> 359 
His Val Asp Glu Val Met Lys Tyr Val Gln Lys Ile Asp Lys 

1 s 10 

<210> 360 
<211> 39 
<212> PRT· 
<213> Plasmodium falciparwn 

<400> 360 
Lys Asp Glu Val Ile Asp Leu Ile Val Gln Lys Glu Lys Arg Ile Glu 

. 1 5 10 15 

Lys Val Lys Ala Lys Lys Lys Lys Leu Glu Lys Lys Val Glu Glu Gly 
20 25 30 

Val Ser Gly Leu Lys Lys His 
- 35 

<210> 361 
<211> 23 
<212> PRT 
<213> Plasmqdium falciparurn 

<400> 361 
Lys Val Lys Ala Lys Lys Lys Lys Leu Glu Lys Lys Val Glu {Olu Gly 

1 5 10 15 
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Val Ser Gly Leu Lys Lys His 
20 

<210> 362 
<211> 21 
<212> PRT 
<213> Plasmcidiurn falciparum 

<400> 362 

SEQ.List.txt 

Lys Ala Lys Lys Lys Lys Leu Glu Lys Lys Val Glu Glu Gly Val Ser 
l 5 10 15 

Gly Leu Lys Lys His 
20 

<210> 363 
<;211> 19 
<212> PRT 
<213> Plasmodium falciparum 

<400> 363 
Lys Lys Lys Lys Leu Glu Lys Lys Val Glu Glu Gly Val Ser Gly Leu 

1 5 10 15 

Lys Lys His 

<210> 364 
<211> 18 
<212> PRT 
<213> Plasmodiurn falciparurn 

<400> 364 
Lys Lys.Lys Leu Glu Lys Lys Val Glu Glu Gly Val Ser Gly Leu Lys 

1 5 10 15 

:Lys His 

<210> 365 
<211> 17 
<212> PRT 
<213> Plasmodium falciparum 

<400> 365 
Lys Lys Leu Glu Lys.Lys Val Glu Glu Gly Val Ser Gly Leu Lys Lys 
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·1 

His 

<210> 366 
<211> 16 
<212> PRT 

5 

<213> Plasmodium falciparurn 

<400> 366 

SEQ.List.txt 
10 15 

Lys Leu Glu Lys Lys Val Glu Glu Gly Val Ser Gly Leu Lys_Lys His 
1 5 10 lS 

<21Q> 367 
<211> 13 
<212> PRT 
<213> Plasmodium falciparum 

<400> 367 
Lys Lys Val Glu Glu Gly Val Ser Gly Leu Lys Ly's His 

1 5 10 

<210> 368 
<211> 12 
<212> PRT 
<213> Plasmodium falciparum 

<400> 368 
Lys Val Glu Glu Gly Val Ser Gly Leu Lys Lys His 

l 5 10 

<210> 369 
<211> 59 
<212> PRT 
<213> Plasmodium falciparum 

<400> 369 
His Val Glu Gln Asn Val Tyr Val Asp Val Asp Val Pro Ala Met Lys 

1 5 10 15 

Asp Gln Phe Leu Gly Ile Leu Asn Glu Ala Gly Gly Leu Lys Glu Met 
20 25 30 

Phe Phe Asn Leu Glu Asp Val Phe Lys Ser Glu Ser Asp Val lle Thr 
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35 
SEQ.List.txt 
40 

Val Glu Glu Ile Lys Asp Glu Pro Val Gln LYS 
50 55 

<210> 370. 
<211> 53 
<212> PRT 
<213> Plasmodium falciparum 

<400> 370 

45 

His Ile Lys Gly Leu Glu Glu Asp Asp Leu Glu Glu Val Asp Asp Leu 
1 5 10 15 

Lys Gly Ser Ile Leu Asp Met Leu Lys Gly Asp Met Glu Leu Gly Asp 
20 25 30 

Met Asp Lys Glu Ser Leu Glu Asp Val Thr Thr Lys Leu Gly Glu Arg 
35 40 45 

Val Glu Ser Leu Lys 
so 

<210> 371 
<211> 44 
<212> PRT 
<213> Plasrnodium falciparum 

<400> 371 
His Ile Lys Gly Leu Glu Glu Asp Asp Leu Glu Glu Val Asp Asp Leu 

l 5 '10 15 

Lys Gly Ser Ile Leu Asp Met Leu Lys Gly Asp Met Glu Leu Gly Asp 
20 25 30 

Met Asp Lys Glu Ser Leu Glu Asp Val Thr Thr Lys 

<210> 372 
<211> 35 
<212> PRT 

35 40 

<213> Plasrnodium falciparum 

<400> 372 
His Ile Lys Gly Leu Glu Glu Asp Asp. Leu Glu Glu Val Asp Asp Leu 
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1 5 
SEQ.List.txt 

10 15 

Lys Gly· Ser Ile Leu Asp Met Leu Lys Gly Asp Met Glu Leu Gly Asp 
20 25 30 

Met Asp Lys 
35 

<210> 373 
<211> 25 

. <212> PRT 
<213> Plasmodium falciparum 

<400> 373 
His Ile Lys Gly Leu Glu Glu Asp Asp Leu Glu Glu Val Asp Asp Leu 

1 . 5 10 15 

Lys Gly Ser Ile Leu Asp Met Leu Lys 
20 . 25 

<210> 374 
<211> 31 
<212> PRT 
<213> Plasmodium falciparum 

<400> 374 
·His Ile Ile Ser Gly Asp Ala Asp Val Leu Ser Ser Ala Leu Gly Met 

1 5 10 15 

Asp Glu Glu Gln Met Lys Thr Arg Lys Lys Ala Gln Arg Pro Lys 
20 25 30 

<210> 375 
<211> 23 
<212> PRT 
<213> Plasmodium falciparum 

<400> 375 
His Asp Ile Thr Thr Thr Leu Asp Glu Val Val Glu Leu Lys. Asp.Val 

1 5 10 15 

Glu Glu Asp Lys Ile Glu Lys 
20 
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<210> 376 
.<211> 10 
<212> PRT 
<213>·Plasmodium falciparum 

.<400> 376 

SEQ.List.txt 

Lys Lys Leu Glu 
1 

Glu Val His Glu Leu Lys 
5 10 

~210> 377 
<211> 9 
<212> PRT 
<213> Plasmodium falciparum 

<400> 377 
Lys Leu 'Glu Glu Val His Glu Leu Lys 

1 5 

<210> 316 
<211> 19 
<212> PRT 
<213> Plasmodium falciparum 

-<400> 378 
Lys Thr Ile Glu Thr Asp Ile Leu Glu Glu Lys Lys Lys Glu Ile Glu 

1 5 10 15 

Lys Asp His 

<210> 379 
<211> 11 
<212> PRT 
<213> Plasmodium falciparum 

<400> 379 
Lys Lys Glu Ile Glu Lys Asp His Phe Glu Lys 

1 5 10 

<210> 380 
<211> 6 
<212> PRT 
<213> Plasmodium falciparum 

<400> 380 
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Lys Asp His Phe Glu Lys 
_ l 5 

<210> 381 
<211> 11 
<212> PRT 
<213> Plasrnodium falciparum 

SEQ.List.txt 

<400> 381 
Lys Phe Glu 

1 
Glu Glu Ala Glu Glu Ile Lys His 

<210> 382 
<211> 47 
<212> PRT 

5 10 

<213> Plasrnodium falciparurn 

<400> 382 
Lys Asp Gly Asp 

1 
Thr Lys Cys Thr Leu Glu Cys Ala Gln Gly Lys Lys 

s 10 15 

Cys Ile Lys His Lys Ser Asp His Asn His Lys Ser Asp His Asn His 
20 25 ~ 

Lys Ser Asp Pro Asn His Lys Lys Lys Asn Asn Asn Asn Asn Lys 
35 40 . 45 

<210> 383 
<211> 40 
<212> PRT 
<213> Plasmodium falciparurn 

<400> 383 
'Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu 

1 5 

Cys Ile Lys His Lys Ser Asp His 
20 

Lys Ser Asp Pro Asn His Lys Lys 

<210> 384 
<211> 39 

35 40 

10 

Asn His 
25 

Page 1-09 

Cys Ala Gln Gly Lys Lys 
15 

Lys Ser Asp His Asn His 
30 



SEQ.List.txt 
<212> PRT 
<213> Plasmodium falciparum 

<400> 384 
Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys Ala Gln Gly Lys Lys 

1 5 10 15 

·cys Ile Lys His Lys Ser Asp His Asn His Lys Ser Asp His Asn His 
20 25 30 

Lys Ser Asp Pro Asn His Lys 
35 

<210> 385 
<211> 33 
<212> PRT 
<213> Plasmodium falciparum 

<400> 385 
Lys Asp Gly Asp Thr Lys Cys Thr Leu ~lu Cys Ala Gln Gly Lys Lys 

1 5 10 15 

Cys Ile Lys His Lys Ser Asp His Asn His Lys Ser Asp His Asn His 

Lys 

<210> 386 
<211> 27 
<212> PRT 

20 25 30 

<213> Plasmodium f alciparum 

<400> 386 
Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys Ala Gln Gly Lys Lys 

l 5 10 15 

cys Ile Lys His Lys Ser Asp His Asn His Lys 

<210> 387 
<211> 21 
<212> PRT 

20 25 

<213> Plasrnodiurn falciparurn 

<400> 367 
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-. 
SEQ.List.txt 

Lys Asp Gly Asp Thr Lys Cys Thr Leu Glq Cys Ala Gln Gly Lys Lys 
1 5 10 . 15 

Cys Ile Lys His Lys 
20 

<210> 386 
<211> 16 
<212> PRT 
<213> Plasmodium falciparurn 

<400> 388 
Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys Ala Gln Gly Lys Lys 

1 .s 10 15 

<210> 369 
<211> .15 
<212> PRT 
<213> Plasmodium falciparum 

<400> 389 
Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys Ala Gln Gly Lys 

1 5 10 15 

<210> 390 
<211> 23 

. <212> PRT 
<213> Plasmodium falciparum 

<400> 390 
Lys Cys Ile Gln Ala Glu Cys Asn Tyr Lys Glu Cys Gly Glu ~ln Lys 

1 5 10 15 

Cys Val Trp Asp Gly Ile His 
20 

<210> 391 
<211> 14 
<212> PRT 
<213> Plasmodium falciparum 

<400> 391 
Lys Glu Cys Gly Glu 

1 5 
Gln Lys Cys Val Trp Asp Gly Ile His 

10 
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SEQ.List.txt 

<210> 392 
<211> 32 
<212> PRT 
<213> Plasmoditim falciparum 

. <400> 392 
His Ile Glu 

1 

Glu cys Glu 

<210> 393 
<211> 39 
<212> PRT 

Cys Lys Cys Asn Asn 
5 

Pro Lys Asn Lys Cys 
20 

<213> Plasmodium falciparum 

<400> 393 

Asp Tyr Val 
10 

Thr Ser Leu 
25 

.• . 

Leu Thr Asn Arg Tyr 
15 

Glu Asp Thr Asn Lys 
30 

Lys Ser Asp His Asn His Lys Ser Asp His Asn His Lys Ser Asp His 
1 5 10 15 

Asn His Lys Ser Asp His Asn His Lys Ser Asp Pro Asn His Lys Lys 
20 25 30 

Lys Asn Asn Asn Asn Asn Lys 
35 

<210> 394 
<211> 33 
<212> PRT 
.<213> Plasmodium falciparum 

<400> 394 
Lys Ser Asp His Asn His Lys Ser Asp His Asn His Lys Ser Asp His 

1 5 10 15 

Asn His Lys Ser Asp Pro Asn His Lys Lys Lys Asn Asn Asn Asn Asn 

Lys 

<210> 395 
<211> 27 

20 25 30 
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SEQ.List.txt 
<-212> PRT 
<213> Plasmodium falciparwn 

<400> 395 
Lys Ser Asp His Asn His Lys Ser Asp His Asn His Lys Ser Asp Pro 

1 s 10 15 

Asn His Lys Lys Lys Asn Asn Asn Asn Asn Lys 
20 25 

<210> 396 
<211> 21 
<212> PRT 
<213> Plasmodium falciparum 

<400> 396 
Lys Ser Asp His 

1 
Asn His Lys Ser Asp Pro Asn His,Lys Lys Lys Asn 

s 10 15 

Asn Asn Asn Asn Lys 
20 

<210> 397 
<211> 18 . 
<212> PRT 
<213> Plasrnodium falciparum 

<400> 397 
Lys Lys Lys 

l 
Asn Asn Asn Asn Asn Lys Asp Asn Lys Ser Asp Pro Asn· 

His Lys 

<210> 398 
<211> 17 
<212> PRT 

s 10 15 

<213> Plasmodium falciparwn 

<400> 398 
Lys Lys Asn Asn Asn Asn Asn Lys Asp Asn Lys Ser Asp Pro Asn His 

1 s 10 15 

Lys 
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<210> 399 
_<211> 16 
<212> PRT 
.<213> Plasmodium falciparum 

<400> 399 

SEQ. List .. txt 

Lys Asn Asn Asn Asn Asn Lys Asp Asn Lys Ser Asp Pro Asn His Lys 
1 s 10 15 

<210> 400 
<211> 10 
<212> PRT 
<213> Plasmodium f alciparum 

<400> 400 
Lys Asp Asn Lys Ser Asp Pro Asn His Lys 

l s 10 

<210> 401 
<211> 7 
<212> PRT 
<213> Plasm6dium falcipaiurn 

<400> 401 
Lys Ser Asp Pro Asn His Lys 

l 5 

<210> 402 
<211> 35 
<212> PRT 
<213> Plasmodium falciparum 

<400> 402 
His Ser Leu Tyr Ala Leu Gln Gln Asn Glu Glu Tyr Gln Lys Val Lys 

l 5 10 15 

Asn Glu Lys Asp Gln Asn Glu Ile Lys Lys Ile Lys Gln-Leu Ile Glu 

Lys Asn Lys 
35 

<210> 403 
<211> 28 

20 25 30 
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SEQ.List.txt 
<212> PRT 
<213> Plasmodium falciparum 

<400> ~03 
His Ser Leu Tyr Ala Leu Gln Gln Asn Glu Glu Tyr Gln Lys Val Lys 1 5 10 15 

Asn Glu 1.ys Asp Gln Asn Glu Ile Lys Lys Ile Lys 

<210> 404. 
<211> 26 
<212> PRT 

20 25-

<213> Plasmodium falciparum 

<400> 404 
His Ser Leu Tyr Ala Leu Gln Gln Asn Glu Glu Tyr Gln Lys Val Lys 1 5 10 · 15 

Asn Glu Lys Asp Gln Asn Glu Ile Lys Lys 

<210> 405 
<211> 25 
<212> PRT 

20 25 

<213> Plasmodium falciparum 

<400> 405 
His Ser Leu Tyr Ala Leu Gln Gln Asn Glu Glu Tyr Gln Lys Val Lys 

l 5 10 15 

Asn Glu Lys Asp Gln Asn Glu Ile Lys 

<21-C» 406 
<211> 11 
<212> PRT 

20 25 

<213> Plasmodium falciparum 

<400> 406 
His Lys Leu Glu Asn Leu _Glu Glu Met Asp Lys 

1 5 Hl 

<210> 407 
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<211> 11 
_<212.> PRT 
<213> Plasmodium falciparurn 

<400> 407 

SEQ.List.txt 

Lys His Phe Asp Asp Asn Thr Asn Glu Gln Lys 
1 5 10 

<210> 400 
<211> 8 
<212> PRT 
<213> Plasrnodium f alciparum 

<400> 400 
Lys Lys G+u Asp Asp Glu Lys His 

1 5 

<210> 409 
<211> 13 
<212> PRT 
<213> Plasmodiurn falciparum 

<400> 409 
Lys Glu Glu Asn Asn Lys Lys Glu Asp Asp Glu Lys His 

1 5 10 

<210> 410 
<211> 21 
<212> PRT 
<213> Plasmodium falciparum 

<400> 410 
Lys Thr Ser Ser Gly Ile Leu Asn Lys Glu Glu Asn Asn Lys Lys Glu 

1 5 10 15 

Asp Asp Glu Lys His 
20 

<210> 411 
<211> 7 
<212> PRT 
<213> Plasrnodium falciparurn 

<400> 411 
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Lys Asn Ile His Ile Lys Lys 
1 5 

<210> 412 
<211> 13 
<212> PRT 
<213> Plasmodiwn falciparum 

"<400> 412 

SEQ.List.txt 

His Ile Lys Lys Lys Glu Gly Ile Asp Ile Gly Tyr Lys 
1 5 10 

<210> 413 
<211> 21 
<212> PRT 
<213> Plasmodiwn falciparum 

<400> 413 
Lys Lys Met Trp Thr Cys Lys Leu Trp Asp Asn Lys Gly Asn Glu Ile 

1 5 10 15 

Thr Lys Asn Ile His 
20 

<210> 414 
<211> 30 
<212> PRT 
<213> Plasmodium falciparum 

<400> 414 
Lys Lys Gly 

1 
Ile Gln Trp Asn Leu Leu Lys Lys Met Trp Thr Cys Lys 

5 10 15 

'Leu Trp Asp Asn Lys Gly Asn Glu Ile Thr Lys Asn Ile His 
20 25 30 

<210> 415 
<211> 50 
<212> PRT 
<213> Plasmodium falciparum 

<400> 415 
Lys Glu Lys Lys Asp Ser Asn -Glu Asn Arg Lys tys Lys Gln Lys -Glu 

1 5 10 15 
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.Asp Lys Lys 

Ile Thr His 

·Thr His 
50 

<210> 416 
<211> 48 
<212> PRT 

35 

Asn Pro Asn Lys 
20 

Phe Phe Lys Ala 

<213> Plasmodium faleiparum 

<400> 416 

SEQ.List.txt 

Leu Lys Lys Ile Glu Tyr Thr Asn Lys 
25 30 

·Lys Asn Asn Lys Gln Gln Asn Asn Val 
4·0 .. 45 

Lys Lys Asp· Ser Asn Glu Asn Arg Lys Lys Lys Gln Lys Glu Asp Lys 
1 5 10 15 

Lys Asn Pro Asn Lys Leu Lys Lys Ile Glu Tyr Thr Asn Lys Ile Thr 
20 25 30 

His Phe Phe Lys Ala Lys Asn Asn Lys Gln Gln Asn Asn Val Thr His 
35 40 45 

<210> 417 
<211> 47 
<212> PRT 
<213> Plasrnodium falciparum 

<!100> 417 
Lys Asp Ser Asn Glu Asn Arg Lys Lys Lys Gln Lys Glu Asp Lys Lys 

1 5 10 15 

Asn Pro Asn Lys Leu Lys Lys Ile Glu Tyr Thr Asn Lys Ile Thr His 
20 25 30 

Phe Phe Lys Ala Lys Asn Asn Lys Gln Gln Asn Asn Val Thr His 
35 40 45 

<210> 418 
<211> 39 
<212> PRT 
<213> Plasrnodiurn falciparurn 
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SEQ.List.txt 
<400>" 418 
Lys Lys Gln Lys Glu Asp Lys Lys Asn Pro Asn !ys Leu Lys·Lys· Ile 

. 1 5 10 . .15 

Glu Tyr Thr Asn Lys Ile Thr His Phe Phe iys Ala Lys Asn Asn ·1ys 
20 25 30 

Gln Gln 'Asn Asn Val Thr His 
.35 

"<210> 419 
<211> 38 
<212> PRT 
<213> PlasmodiUlll f alciparwn 

<400> 419 
Lys Gln Lys Glu Asp Lys Lys Asn Pro Asn Lys Leu Lys Lys Ile Glu 

.1 s 10 · 15 

Tyr Thr Asn Lys Ile Thr His Phe Phe Lys Ala Lys Asn Asn Lys Gln 
20 25 30 

Gln Asn Asn Val Thr His 
35 

<210> 420 
<211> 36 
<212> PRT 
<213> Plasmodium falciparwn 

<400> 420 
Lys Glu Asp tys Lys Asn Pro Asn Lys Leu Lys Lys Ile ~lu Tyr Thr 

1 5 10 15 

Asn Lys Ile Thr His Phe Phe tys Ala Lys Asn Asn Lys Gln Gln Asn 
20 25 30 

Asn Val Thr His 
35 

<210> 421 
<211> 32 
<212> PRT 
<213> Plasmodiurn falciparwn 
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SEQ.List.txt <400> 421 
_Lys Asn Pro Asn ·Lys Leu Lys Lys Ile G-lu Tyr Thr Asn Lys Ile Thr 1 5 10 15 

His Phe Phe Lys Ala Lys Asn Asn Lys Gln Gln Asn Asn Val Thr His 

<210> 422 
<211> 26 
<212> PRT 

20 25 30 

<213> Plasmodiurn falciparum 

<400> 422 
Lys Lys Ile Glu Tyr Thr Asn Lys Ile Thr His Phe Phe Lys Ala Lys 1 5 10 15 
Asn Asn Lys Gln Gln Asn Asn Val Thr His 

<:210> 423 
<211> 25 
<212> PRT 

20 25 

<213> Plasmodium falciparum 

<400> 423 
Lys Ile Glu Tyr Thr Asn Lys Ile Thr His Phe Phe Lys Ala Lys Asn 1 5 10 15 

Asn Lys Gln Gln Asn Asn Val Thr His 

<210> 424 
<211> 19 
<212> PRT 

20 25 

<213> Plasmodiurn falciparum 

<400> 424 
Lys Ile Thr His Phe Phe ~ys Ala Lys Asn Asn Lys Gln Gln Asn Asn ·1 5 10 15 

Val Thr His 

<210> 425 
<211> 48 
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SEQ.List.txt 
<212> PRT 
<213> Plasmodium falciparum 

<400> 425 
His Lys Asn Asn Glu Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys 

1 5 10 .15 

Asn Asp Asn Ser Lys Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys 
20 25 30 

As~ Asp Asn Asn Glu Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Ly~ 

<210> 426 
<211> 45 
<212> PRT 

35 40 45 

<213> Plasmodium fa1ciparum 

<400> 426 
His Lys Asn Asn Glu Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys 

1 5 10 15 

Asn Asp Asn Ser Lys Asp Ile Lys Asn ASp Asn Ser Lys Asp Ile Lys 
20 25 30 

Asrt Asp Asn Asn Glu Asp Ile Lys Asn Asp Asn Ser Lys 
35 . 40 45 

<210> 427 
<211> 40 
<212> PRT 
<213> Plasmodium falciparum 

<400> 427 
His Lys Asn Asn Glu Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys 

l 5 10 15 

Asn Asp Asn Ser Lys Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys 
20 25 30 

Asn Asp Asn Asn Glu Asp Ile Lys 

<210> 428 
<211> 32 

35 40 
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SEQ.List.txt <212> PRT 
<213> Plasmodium falciparum 

<400> 428 
His Lys Asn 

l 
Asn Glu Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys 5 10 15 

Asn Asp Asn Ser Lys Asp Ile Lys-Asn Asp Asn Ser Lys Asp Ile Lys 20 25 . 30 

<210> 429 
<211> 29 
<212> PRT 
<213> Plasmodium falciparum 

<400> 429 
His Ly.s Asn 

1 
Asn Glu A.sp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys s 10 15 

Asn Asp Asn Ser Lys A.sp Ile Lys Asn Asp Asn Ser Lys 
20 25 

<210> 430 
.<211> 24 
<212> PRT 
<213> Plasmodium falciparum_ 

<400> 430 
His Lys Asn Asn 

1 
Glu Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys 

5 10 15 

Asn Asp Asn Ser Lys Asp Ile Lys 
20 

<210> 431 
<211> 21 
<212> PRT 
<213> Plasmodium falciparum 

<400> 431 
His Lys Asn 

1 
Asn Glu Asp Ile Lys Asn Asp Asn Ser Lys Asp Ile Lys 5 10 15 

Asn Asp Asn Ser Lys 
20 
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<210> ·432 
<211>- 16 
<212> PRT 
<213> Plasmodium falciparum 

<400> 432 

'SEQ.List.tit 

His Lys Asn Asn Glu ·Asp Ile Lys Asn Asp Asn- Ser Lys Asp· Ile Lys 
1 5 10 15. 

<210> 433 
-<211> 8 
<212> PRT 
<213> Plasmodium falciparum 

<400> 433 
His Lys Asn Asn Glu Asp Ile Lys 

l 5 

<210> 434 
<211> 31 
<212> PRT 
<213> Plasmodium falciparum 

<400> 434 
Lys Lys Tyr Asp Asp Leu Gln Asn 

l 5 

Lys Asn Ser Leu Glu Glu Lys Asn 
20 

<210> 435 
<211> 30 
<212> PRT 
<213> Plasmodium falciparum 

<400> 435 
Lys Tyr Asp Asp Leu Gln Asn Lys 

1 5 

Asn Ser Leu Glu Glu Lys Asn Glu 
20 

Lys Tyr Asn Ile Leu Asn Lys 
10 15 

Glu Glu Leu Lys Lys Tyr His 
25 30 

Tyr Asn Ile Leu Alln Lys Leu 
10 15 

Glu Leu Lys Lys Tyr His 
25 30 

Leu 

Lys 



<210> 436 
<211> 23 
<212> PRT 
<213>' Plasrnodium falciparU!ll 

<400> 436 

SEQ.List.txt 

Lys Tyr Asn lle Leu Asn Lys Leu Lys Asn Ser Leu Glu Glu .iys.Asn 
l 5 10 .15 

Glu Glu Leu Lys Lys Tyr His . 
20 

<210> 437 
<211> 17 
<212> PRT 
<213> Plasmodium falciparum 

<400> 437 
Lys Leu Lys Asn Ser Leu Glu Glu Lys Asn Glu Glu Leu Lys Lys Tyr 

1 5 10 15 

His 

<210> 438 
<211> 15 
<212> PRT 
<213> Plas~odium falciparurn 

<400> 438 
Lys Asn Ser Leu Glu Glu Lys Asn Glu Glu Leu Lys Lys Tyr His 

1 5 10 15 

<210> 439 
<211> 9 
<212> PRT 
<213> Plasrnodiurn falciparum 

<400> 439 
Lys Asn Glu Glu Leu Lys Lys Tyr His 

1 5 

<210> 440 
<211> 35 
<212> PRT 
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SEQ.List.txt 
<213> Plasmodium falciparum 

<400> 440 
His Met Gly Asn Asn Gln Asp Ile A.Sn Glu Asn Val Tyr Asn Ile Lys 

1 5 lQ 15 

Pro Gln Glu Phe Lys Glu Glu Glu Glu Glu Asp !le Ser Met Val Asn 
20 25 ;30 

Thr Lys Lys 
35 

<210> 441 
<211> 17 
<212> PRT 
<213> Plasmodium falciparum 

<400> 441 
Lys Asn Ser Asn Glu Leu Lys Arg Ile Asn Asp Asn Phe Phe Lys Leu 

1 5 

His 

<210> 442 
<211> 55 
<212> PRT 
<213> Plasmodium falciparum 

<400> 442 
Lys Pro Cys 

1 

Lys Cys Lys 

Phe Asn Thr 
35 

Asn Ile Glu 
50 

_<210> 443 
<211> ~o 
<212> PRT 

Leu Tyr Lys Lys. Cys Lys 
5 

Ile Ser Gln Val Trp Trp 
20 25 

Tyr Glu Arg Asn Asn Val 
40 

Lys Ile Pro His 
55 

<213> Plasmodium falciparum 

10 15 

Ile Ser Gln Cys Leu Tyr Lys 
10 15 

Cys Met Pro Val Lys Asp Thr 
30 

Leu Asn Ser Lys Ile Glu Asn 
45 
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SEQ.List.txt 

<400> 443 
His Ile Asn 

1 
Asn Glu Tyr Thr Asn Lys Asn Pro Lys Asn Cys Leu Leu · 

5 10 15 . 

Tyr Lys Asn Glu Glu Arg Asn Tyr Asn Asp Asn Asn tle Lys ~sp Tyr 
20 25 30 

Ile Asn Ser Met Asn Phe Lys Lys 

<210> 444 
<211> 39 
<212> PRT 

35 40 

.<213> Plasmodium falciparum 

<400> 444 
His Ile Asn 

1 
Asn Glu Tyr Thr Asn Lys Asn Pro Lys Asn Cys Leu Leu 

5 10 . 15 

Tyr Lys Asn Glu Glu Arg Asn Tyr Asn Asp Asn Asn Ile Lys Asp Tyr 
20 25 30 

Ile Asn Ser Met Asn Phe Lys 
35 

<210> 445 
<211> 18 
<212> PRT 
<213> Plasrnodium f alciparum 

<400> 445 
His Ile Asn Asn Glu Tyr Thr Asn Lys Asn Pro tys Asn Cys Leu Leu 

1 5 

Tyr Lys 

<210> 446 
<211> 23 
<212> PRT 
<213> Plasmodium falciparum 

<400> 446 

10 15 

Lys Asn Lys Thr Asn Gln Ser Lys Gly Val Lys Gly Glu Tyr ~lu Lys 
1 5 10 15 
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Lys Lys Glu Thr Asn Gly His 
20 

<210> 447 
<211> 21 
<212> PRT 
<213> Plasrnodium falciparurn 

<400> 447 

SEQ.List.txt 

Lys Thr Asn Gln ser Lys Gly Val Lys Gly Glu Tyr Glu Lys Lys Lys 
1 5 10 15 

Glu Thr Asn Gly His 
20 

..... --
<210> 448 
<211> 16 
<212> PRT 
<213> Plasrnodiurn falciparurn 

<400> 448 
Lys Gly Val Lys Gly Glu Tyr Glu Lys Lys Lys Glu Thr Asn Gly His 

1 5 10 15 

<210> 449 
<211> 13 
<212> PRT 
<213> Plasrnodiurn falciparurn 

<400> 449 
Lys Gly Glu Tyr Glu Lys Lys Lys Glu Thr Asn Gly His 

l 5 10 

<210> 450 
<,211> 28 
<212> PRT 
<213> Plasrnodiurn falciparurn 

<400> 450 
Lys Ser Gly Met Tyr Thr Asn Glu Gly Asn Lys Ser Cys Glu Cys Ser 

1 5 10 15 

Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lys Val His 
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<210> 451 
<211> 18 
<212> PRT 

20 

<213> Plasrnodium'fa1ciparum 

<400> 451 

SEQ.List.txt 
25 

Lys Ser Cys Glu Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lys 1 5 10 '15 

Val His 

<210> 452 
<211> 11 
<212> PRT 
<213> Plasrnodium.faiciparum 

<400> 452 
Lys Lys-Lys ser Ser Ser Ser Asn Lys Val His 

1 5 10 

<210> 453 
<211> 10 
<212> PRT 
<213> Plasmodiurn falciparum 

<400> 453 
Lys Lys Ser Ser Ser Ser Asn Lys Val His 

1 5 10 

<210> 454 
<211> 9 
<212> PRT 
<213> Plasrnodiurn falciparum 

<400> ~54 
Lys Ser Ser Ser Ser Asn Lys Val His 

1 5 

<210> 455 
<211> 30 
<212> PRT 
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SEQ.List.txt 
<213> Plasmodium falciparum 

<400> 455 
His Ile Met 
. 1 

Leu Lys Ser Gly Met Tyr Thr Asn Glu Gly Asn Lys Ser 
5 10 15 

Cys Glu Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lys 
20 · a * 

<210> 456 
<211> 24 
<212> PRT 
<213> Plasmodium falciparum ... 
<400> 456 
Hi" Ile Met 

1 
Leu Lys Ser Gly Met Tyr Thr Asn Glu Gly Asn Lys Ser 

5 10 15 

Cys 'Glu Cys Ser Tyr Lys Lys Lys 
20 

<210> 457 
<211> 23 

.<212> PRT 
<213> Plasmodium falciparurn 

<400> 457 
His Ile Met Leu Lys Ser Gly Met Tyr Thr Asn Glu Gly Asn Lys Ser 

1 s 10 15 

Cys Glu Cys Ser Tyr Lys Lys 
20 

<210> 458 
<211> 22 
<212> PRT 
<213> Plasmodium falciparum 

<400> 458 
His Ile Met Leu Lys Ser Gly Met Tyr Thr Asn Glu Gly Asn Lys Ser 

1 5 10 15 

Cys Glu Cys Ser Tyr Lys 
20 
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<210> 459 
<211> 50 
<212> PRT 

. SEQ.List. txt 

<213> Plasmodium falciparum 

<400> 459 
Lys Pro Leu Ala Lys Leu Arg Lys Arg Glu Lys Thr Gln Ile. A.sn Lys 

1 5 10 15 . 

Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile Asp Asn Thr Glu· Ile Gln 
20 25 30 

Lys Ile Ile Ile Arg Asp Tyr His Glu Thr Leu Asn Val His Lys Leu 

Asp His 
so 

<210> 460 
<211> 43 
<212> PRT 

35 40 45 

<213> Plasrnodium falciparum 

<400> 460 
Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp 1 5 10 15 . 

Val Ile Ile Asp Asn Thr Glu Ile Gln Lys Ile Ile Ile'Arg Asp Tyr 
20 25 30 

His Glu Thr Leu Asn Val His Lys Leu Asp His 

<210> 461 
<211> 40 
<212> PRT 

35 40 

<213> Plasmodiurn f alciparum 

<400> 461 
Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile 

l 5 10 15 

_Asp Asn Thr Glu Ile Gln Lys Ile Ile Ile Arg Asp Tyr His Glu Thr 
20 25 30 
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SEQ.List.txt 
Leu Asn Val His Lys Leu Asp His 

<210> 462 
<211>- 46 
<212> PRT 

35 40 

<213> Plasmodium falciparum. 

<400> 462 
Lys Pro Leu Ala Lys Leu Arg Lys A.rg Glu Lys Thr ·Gln Ile Asn Lys 

1 5 10 15 

Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile Asp Asn Thr Glu Ile Gln 
20 25 30 

Lys Ile Ile Ile Arg Asp Tyr His Glu Thr Leu Asn Val His 
35. 40 45 

<210> 463 
<211> 40 
<212> PRT 
<213> Plasmodium falciparum 

<400> 463 
Lys Pro Leu Ala Lys Leu Arg Lys Arg Glu Lys Thr Gln Ile Asn Lys 1 5 10 15 

Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile Asp Asn Thr Glu Ile Gln 
20 25 30 

Lys Ile Ile Ile Arg Asp Tyr His 

<210> 464 
<211> 36 
<212> PRT 

35 40 

<213> Plasmodium falciparurn 

<4.00> 464 
Lys Leu Arg Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu 

1 5 10 15 

Arg Gly Asp Val Ile Ile Asp Asn Thr Glu Ile Gln Lys Ile Ile .Ile 
20 25 30 
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Arg Asp Tyr His 
35 

<210> 465 
<211> 33 
<212> PRT 
<213> Plasmodium falciparum 

<400> 465 

S'EQ.List.txt 

Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp 1.- 5 10 . 15 . 
Val Ile Ile Asp.Asn Thr Glu Ile Gln Lys Ile Ile Ile Arg Asp Tyr 

His 

<210> "466 
<211> 30 
<212> PRT 

20 25 30 

<213> Plasmodium falciparum 

<400> 466 
Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile 1 5 10 15 
Asp Asn Thr Glu Ile Gln Lys Ile Ile Ile Arg Asp Tyr His 

<210> 467 
<211> 41 
<212> PRT 

20 25 30 

<213> Plasmodium falciparum 

<400> 467 
Lys Lys Asp 

1 
Lys Glu Lys Lys Lys Asp Ser Asn Glu Asn Arg Lys Lys 5 10 15 

Lys Gln Lys Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys 20 25 30 
Ile "Glu Tyr Thr Asn Lys Ile Thr His 

35 40 
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SEQ.List.txt 
<210> 468 
<211> 40 
<212> PRT 
<213> Plasmodiwn falciparUIU 

<400> 468 
Lys Asp Lys 

1 
Glu Lys Lys Lys Asp Ser Asn Glu Asn Arg Lys Lys Lys s 10 15 

Gln Lys Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys Ile 
20 25 3.0 

Glu Tyr Thr Asn Lys Ile Thr His 

<210> 469 
<211> 38 
<212> PRT 

35 40 

<213> PlasmodiUIU falciparwn 

<400> 469 
Lys Glu Lys Lys Lys Asp Ser Asn Glu Asn Arg Lys Lys Lys Gln Lys 

1 5 10 15 

Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys L~u Lys Lys Ile Glu Tyr 
20 25 30 

Thr Asn Lys Ile Thr His 
35 

<210> 470 
<211> 36 
<212> PR'l' 
<213> PlasmodiUIU falciparUIU 

<400> 470 
Lys Lys Lys Asp Ser Asn Glu Asn Arg Lys Lys Ly,s Gln Lys Glu Asp 

l 5 10 15 

Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys Ile Glu Tyr Thr Asn 
20 25 30 

LYS Ile Thr His 
35 
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<210> 471 
<211> 35 
<212> PRT 
<213> Plasmodium falciparum 

<400> 471 

SEQ.List.txt 

Lys Lys Asp Ser Asn Glu Asn Arg Lys Lys Lys Gln Lys Glu·Asp Lys l 5 10 .15 
.Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys Ile Glu Tyr Thr Asn Lys 20 25 "30 · 
Ile Thr His 

35 

<210> 472 
<211> 34 
<212> PRT 
<213> Plasrnodium falciparum 

<400> 472 
Lys Asp Ser Asn Glu Asn Arg Lys _Lys Lys Gln Lys Glu Asp Lys Lys 1 5 10 15 
Asn Pro Asn Asp ~sn Lys Leu Lys Lys Ile Glu Tyr Thr Asn Lys Ile 

Thr His 

<210> 473 
<211> 27 
<212> PRT 

20 25 30 

<213> Plasmodium falciparum 

<400> 473 
Lys Lys Lys _Gln Lys Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys Leu . 1 5 10 15 
Lys Lys Ile Glu Tyr Thr Asn Lys Ile Thr. His 

20 25 

<210> 474 
<211> 26 
<212> PRT 
<213> elasmodium falciparum 
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SEQ.List.txt 

- <400> 474 
Lys Lys Gln Lys 

l 
Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys 

5 10 15 

Lys Ile Glu Tyr Thr Asn Lys Ile Thr His 
20 25 

<210> 475 
<211> 25 
<212> PRT 
<213> Plasmodlwn falciparum 

<4-00> 475 
Lys Gln Lys Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys 

1 5 10 15 

Ile Glu Tyr Thr Asn Lys Ile Thr His 
20 25 

<210> 476 
<211> 23 
<212> PRT 
<213> Plasmodiwn falciparum 

<400> 476 
Lys Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys Ile Glu 

1 . 5 10 15 

Tyr Thr Asn Lys Ile Thr His 
20 

<210> 477 
<211> 20 
<212> PRT 
<213> Plasmodiwn falciparurn 

<400> 477 
Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys Ile Glu Tyr Thr Asn 

1 5 10 15 

. Lys Ile Thr His 
20 

Page 135 



<210> 478 
<::211> 19 
<212> PRT . 
<213> Plasmodiuin falciparum 

<400> 476 

SEQ.List.txt 

Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys Ile Glu Tyr Thr.-Asn Lys 1 5 10 15 
Ile Thr His 

<210> 479· . 
<211> 13 

· <212> PRT 
<213> Plasmodium falciparum 

<400> 479 
Lys Leu Lys Lys Ile Glu Tyr Thr Asn Lys Ile Thr His 1 5 10 

<210> 480 
<211> 11 
<212> PRT 
<213> Plasmodium falciparum 

<400> 480 
Lys Lys Ile Glu Tyr Thr Asn Lys Ile Thr His 1 5 10 

<210> 481 
<211> 10 
<212> PRT 
<213> Plasmodium falciparum 

<400> 481 
Lys Ile Glu Tyr Thr Asn Lys Ile Thr His 1 5 10 

<210> 482 
<211> 44 
<212> PRT 
<213> Plcismodium falciparum 

<400> 482 
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SEQ.List. txt 
--His Gly Gln Ile Lys· Ile Glu Asp Val Asn Asn Glu Asn Phe Asn Asn 

1 5 .10 15 

Glu Gln Met Lys Asn Lys ~yr Asn Asp Glu Glu Lys Met Asp Ile Ser 
20 25 ~ 

Lys Ser Lys Ser Leu Lys Ser Asp Phe Leu Glu Lys 

<210> 483 
<211> 38 
<212.> PRT 

35 40 

<213> Plasmodiuni. falciparum 

<400> 483 
His Gly Gln Ile Lys Ile Glu Asp Val Asn Asn Glu Asn Ph"e Asn Asn 

1 s 10 15 

GlU Gln Met Lys Asn Lys Tyr "Asn Asp Glu Glu Lys Met Asp Ile Ser 
20 25 30 

Lys Ser Lys Ser Leu Lys 
35 

<210> 484 
<211> 35 
<212> PRT 
<213> Plasmodium falciparum 

<400> 41id 
His Gly Gln Ile Lys Ile Glu Asp Val Asn Asn Glu Asn Phe Asn Asn 

1 5 10 15 

Glu Gln Met Lys Asn Lys Tyr Asn Asp Glu Glu Lys Met Asp Ile Ser 

Lys Ser Lys 
35 

<210> 485 
<211> 33 
<212> PRT 

20 25 30 

<213> Plasmodium falciparum 

<400> 485 
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SEQ.List.txt 
His Gly Gln Ile 

l 
Lys Ile Glu Asp Val Asn Asn Glu Asn Phe Asn Asn 

5 10 15 . 

Glu Gln Met Lys Asn Lys Tyr Asn Asp Glu Glu Lys Met Asp Ile Set 

Lys 

<210> 486 
<211> ·31 
<212> PRT 

20 25 30 

<213> Plasmodium falciparum 

<400> 486 
Lys Lys Tyr Asp ASP Leu Gln Asn Lys Tyr Asn Ile Leu Asn Lys Leu 

1 5 10 15 

Lys Asn Ser Leu Glu Glu Lys Asn Glu Glu Leu Lys Lys Tyr His 
20 25 30· 

<210> 487 
<211> 30 
<212> PRT 
<213> Plasmodium falciparum 

<400> 487 
Lys Tyr Asp Asp Leu Gln Asn Lys Tyr Asn Ile Leu Asn Lys Leu Lys 

1 5 10 15 

Asn Ser Leu Glu Glu Lys Asn Glu Glu Leu Lys Lys Tyr His 
20 25 30 

<210> 488 
<211>"23 
<212> PRT 
<213> Plasmodium falciparum 

<400> 488 
Lys Tyr Asn Ile Leu Asn Lys Leu Lys A Sn Ser Leu Glu Glu. Lys Asn 

1 5 10 15 

Glu Glu. Leu Lys Lys Tyr His 
20 
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<210> 489 
<211> 17 
<:212> PRT 
<213> Plasmoditnn falciparum 

<400> 489 

SEQ.List.txt 

Lys Leu Lys Asn Ser Leu Glu Glu Lys Asn Glu Glu Leu Lys Lys Tyr 
1 5 10 15 

His 

<210> 490 
<211>. 15 
<212> PRT 
<213> Plasmodiurn falciparurn 

<400> 490 
Lys Asn Ser Leu Glu Glu· Lys Asn Glu Glu Leu Lys Lys Tyr His 

1 5 10 15 

<210> 491 
<211> 9 
<212> PRT 
<213> Plasmodiurn falciparum 

<400> 491 
Lys Asn Glu Glu Leu Lys Lys Tyr His 

1 5 

<210> 492 
<211> 44 
<212> PRT 
<213> Plasmodium falciparum 

<400> 492 
His Met Gly Asn Asn Gln Asp Ile Asn Glu Asn Val Tyr Asn Ile Lys 

1 5 10 15 

Pro Gln Glu Phe Lys Glu Glu Glu Glu Glu Asp Ile Ser Met Val Asn 
20 25 30 

Thr Lys Lys Cys Asp Asp Ile Gln Glu Asn Ile Lys 
35 40 

Page 139 



<210> 493 
<211> 50 
<212> PRT 
<213> Plasmodium falciparum 

SEQ.List.txt 

<400> 493 
Lys Thr Asn 

1 
Leu Tyr Asn lle Tyr Asn Asn Lys Asn Asp Asp·Lys Asp 5 10 15 

.Asn Ile Leu Asp Asn Glu Asn Arg Glu Gly Leu Tyr Leu Cys Asp Val 20 25 30 
Met Lys Asn Ser Asn Glu Leu Lys Arg Ile Asn Asp Asn Phe Phe Ly~ 

Leu His 
50 

<210> 494 
<211> 17 
<:212> PRT 

35 40 45 

<213> Plasmodium f alciparum 

<400> 494 
.. ~ 

Lys Asn Ser Asn Glu Leu Lys Arg Ile Asn Asp Asn Phe .Phe Lys Leu 1 5 10 15 
His 

<210:;; 495 
<211> 11 
<212> PRT 
<213> Pla·smodium falciparum 

<400> 495 
Lys Arg Ile Asn Asp Asn Phe Phe Lys Leu His . 1 ' 5 10 

<210> 496. 
<211> 40 
<212> PRT 
<213> Plasmodium falciparum 

<400> 496 
His Ile Asn Asn Glu Tyr Thr Asn Lys Asn Pro Lys Asn Cys Leu Leu 
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1 . 5 
SEQ.List .. txt 

10 15 

Tyr Lys Asn Glu Glu Arg Asn Tyr Asn Asp Asn Asn Ile. Lys' Asp Tyr 
20 25 30 

Ile Asn Ser Met Asn·Phe Lys Lys 

<2lo'> 4 97 
<211> 39 
<212> PRT 

35 40 

<213> Plasrnodium fa-lciparum 

<400> 491 
His Ile Asn Asn Glu Tyr Thr Asn Lys Asn Pro Lys Asn Cys Leu Leu 

1 5 10 1.5 

Tyr Lys Asn Glu Glu Arg Asn Tyr Asn Asp Asn Asn Ile Lys Asp Tyr 
20 25 30 

Ile Asn Ser Met Asn Phe Lys 
35 

.<210> 498 
<211> 18 
<212> PRT 
<213> Plasmodium falciparum 

<400> 498 
His Ile Asn Asn Glu Tyr Thr Asn Lys Asn Pro Lys Asn Cys Leu Leu 

1 5 10 15 

Tyr Lys 

<210> 499 
<211> 45 
<212> PRT 
<213> Plasmodium falciparum 

<400> 499 
Lys Pro Cys 

1 
Leu Tyr Lys Lys Cys Lys Ile Ser Gln Val Trp Trp Cys 

5 10 15 

Met Pro Val Lys Asp Thr Phe Asn Thr Tyr Glu Arg Asn Asn Val Leu 
20 25 30 
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SEQ.List.txt 

Asn Ser ~ys Ile Glu Asn Asn Ile Blu Lys Ile Pro His 
35 40 45 

<210> 500 
<211> 39 
<212> PRT 
<213> Plasmodium falciparum 

<400> 500 
Lys Cys Lys 

1 
Ile Ser Gln Val Trp Trp Cys Met Pro Val Lys Asp Thr 

5 10 15 

Phe Asn Thr Tyr Glu Arg .Asn Asn Val Leu Asn Ser Lys Ile Glu Asn 
20 25 30 

Asn Ile Glu Lys Ile Pro His 
35 

<210> 501 
<211:> ll 
<212:> PRT 
<213:> Plasmodium falciparum 

<400> 501 
Lys Ile Glu Asn Asn Ile Glu Lys Ile Pro His 

1 5 10 

<210:> 502 
<211:> 23 
<212> PRT 
<213> Plasrnodium falciparurn 

<400> 502 
Lys Asn Lys Thr Asn Gly Ser Lys Gly Val Lys Gly Glu Tyr Glu Lys 

1 5 10 15 

Lys Lys Glu Thr Asn Gly His 
20 

<210> 503 
<211> 21 
<212:> PRT 
<213> Plasmodium falciparurn 
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SEQ.List.txt 

<400> 503 
Lys Thr_Asn Gly Ser Lys Gly Val Lys Gly Glu Tyr Glu Lys Ly.a ~ys_ 

10 15 1 5 

Glu Thr Asn Gly His 
20 

<210> 504 
<211> 16 
<212> PRT 
<213> Plasmodium falciparum 

<400> 504 
Lys Gly Val Lys Gly Glu Tyr Glu Lys Lys Lys Glu Thr Asn Gly His 

1 5 10 15 

<210> 505 
<211> 13 
<212> PRT 
<213> Plasmodium falciparum 

<400> sos 
Lys Gly -Glu Tyr Glu Lys Lys tys Glu Thr Asn Gly His 

1 5 10 

<210> 506 
<211> 60 
<212> PRT 
<213> PlasmodiUlll falciparum 

<400> 506 
Lys Thr Ile Glu Lys Ile Asn Lys Ser Lys Ser Trp Phe Phe Glu Glu 

1 5 10 15 

Leu Asp Glu Ile Asp Lys Pro Leu Ala Lys Leu Arg Lys Arg Glu Lys 
20 25 30 

Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile Asp 
35 40 45 

Asn Thr Glu Ile Gln Lys Ile Ile Arg Asp Tyr His 
50 55 60 
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<210> 507 
-<211> 56 
<212> PRT 
<213> Plasmodillltl falciparum 

<400> 507 

SEQ.List.txt 

Lys Ile Asn Lys Ser Lys Ser Trp Phe Phe Glu Glu Leu Asp. Glu Ile 
1 5 10 15 

Asp Lys Pro Leu Ala Lys Leu Arg Lys Ai:g Glu Lys_ .Thr Gln Ile Asn 
20 25 30 

Lys Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile Asp Asn Thr Giu Ile 
35 40 45 

Gln Lys Ile Ile Arg Asp Tyr His 
50 55 

<210> 508 
<211> 39 
<212> PRT 
<213> Plasmodium falciparurn 

<400> 508 
Lys Pro Leu Ala Lys Leu Arg Lys·Arg Glu Lys Thr Gln Ile Asn Lys 

1 5 10 . 15 

Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile Asp Asn Thr Glu Ile Gln 
20 25 30 

Lys Ile Ile Arg Asp Tyr His 
35 

<210> 509 
<211> 32 
<212> PRT 
<213> Plasrnodillltl falciparurn 

<400> 509 
His Ile Met Leu Lys Ser Gln Met Tyr Thr Asn Gl.u Gly Asn Lys Ser 

1 5 10 15 

Cys Glu Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lys Val His 
20 25 30 
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<210>- 510 
<211> 35 
<212> PRT 

· <213> Plasmodium falciparum 

<400> 510 

SEQ.List.txt 

Lys Leu Arg Lys Arg 
1' - . s Glu Lys Thr Gln Ile- Asn Lys Thr Lys Tyr Glu 

10 15 

Arg Gly Asp Val Ile Ile Asp Asn Thr Glu Ile Gln Lys Ile Ile Arg 
20 25 30 

Asp Tyr His 
35 

<~10> 511 
<211> 32 
<212> PRT 
<213> Plasmodium falciparum 

<400> 511 
Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp 

1 5 10 15 

Val Ile Ile Asp Asn Thr Glu 'Ile Gln Lys Ile Ile Arg Asp Tyr His 
20 25 30 

<210> 512 
<211> 29 
<212> PRT 
<213> Plasmodium falciparum 

<400> 512 
Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile 

1 5 10 15 

Asp Asn Thr Glu Ile Gln Lys Ile Ile Arg Asp Tyr His 
20 25 

<210> 513 
<211> 48 
<212> PRT 
<213> Plasmodium falciparum 

<400> 513 
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SEQ.List.txt 
Lys Pro Leu Ala Lys Leu Arg Lys Arg Glu Lys. Thr Gln Ile Asn Lys 

1 5 10 15 

Thr Lys Tyr Glu Arg Gly Asp .Val Ile Ile Asp Asn Thr Glu Ile Gln 
20 25 30 

Lys Ile Ile Arg Asp Tyr His Thr Leu Asn Val His Lys Leu Asp His 
35 40 45 

<210> 514 
<211> 44 . 
<212> PRT 
<213> Plasrnodiurn falciparurn 

<400> 514, 
Lys Leu.Arg Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Ty.r Glu 

1 5 10 15 

Arg.Gly Asp Val Ile Ile Asp Asn Thr Glu Ile Gln Lys Ile Ile Arg 
20 25 30 

Asp Tyr His Thr Leu Asn Val His Lys Leu Asp His 

<210> 515 
<211> 41 
<212> PRT 

35 40 

<213> Plasrnodiurn falciparum 

<400> 515 
Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp 

1 5 10 15 

Val Ile Ile Asp Asn Thr Glu Ile Gln Lys Ile Ile Arg Asp Tyr His 
20 25 30 

Thr Leu Asn Val His Lys Leu Asp His 
35 40 

<210> 516 
<211> 38 
<212> PRT 
<213> Plasmodium falciparurn 

<400> 516 
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SEQ.List.txt 
Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu ·Arg Gly Asp Val ~le Ile 

.1 5 10 15 

Asp Asn Thr Glu Ile Gln·· Lys Ile Ile Arg Asp Tyr His Thr Leu Asn 
20 25 30 -

Val His Lys Leu Asp His 
- 35 

<210;> 517 
<21i> 44 
<212> PRT 
<213> Plasmodium falciparum 

<400> 517 
Lys Pro Leu Ala Lys Leu Arg Lys Arg Glu Lys Thr Gln Ile Asn Lys 

1 5 10 15 

Thr Lys Tyr Glu Arg Gly ·Asp Val Ile Ile Asp Asn Thr Glu Ile Gln 
20 25 30 

Lys Ile Ile Arg Asp Tyr His Thr Leu Asn Val His 

<210> _518 
<211> 40 
<212> PRT 

35 ·40 

<213> Plasmodium falciparum 

<400> 518 
Lys-Leu Arg Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu 

1 5 10 15 . 

Arg Gly Asp Val Ile Ile Asp Asn Thr Glu Ile Gln Lys Ile Ile Arg 
20 25 30 

Asp Tyr His Thr Leu Asn Val His 

<210> 519 
<211> 37 
<212> PRT 

35 40 

<213> Plasmodium falciparum 

<400> 519 
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SEQ. List .-txt 
Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp 

1 5 10 15 

Val Ile Ile Asp Asn Thr Glu Ile Gln Lys Ile Ile Arg Asp Tyr His 
20 25 30 

Thr Leu Asn Val His 
35 

<210> 520 
<211> 34 
<212> PRT 
<213> Plasmodium falciparum 

<400> 520, 
LYS Thr Gln Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile 

1 5 10 15 

Asp Asn Thr Glu Ile Gln Lys Ile Ile Arg Asp Tyr His Thr Leu Asn 

Val His 

- <210> 521 
<211> 32 
<212> PRT 

20 25 30 

<213> Plasmodium falciparum 

<400> 521 
His Ile Met Leu Lys Ser Gln Met Tyr Thr Asn Glu Gly Asn Lys Ser 

1 5 10 15 

Cys Glu Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lys Val His 

<210> 522 
<211> 28 
<212> PRT 

20 25 30 

<213> elasmodium falciparum 

<400> 522 
Lys Ser Gln Met Tyr Thr Asn Glu Gly Asn Lys Ser Cys Glu Cys Ser 

1 5 10 15 

Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lys Val His 
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<210> 523 
<211> 18 
<212> PRT 

20 

<213> Plasmodium falciparum 

SEQ.List.txt 
25 

<400> 523 
Lys Ser Cys 

.l 
G1u Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn.Lys 

5 10 15 

Val His 

<210> 524 
<211> 11 
<212> PRT 
<213> Plasmodium f alciparum 

<400> 524 
Lys Lys Lys Ser Ser Ser Ser Asn Lys Val His 

1 5 . 10 

<210> 525 
<211> 10 
<212> PRT 
<213> Plasmodium falciparum 

<400> 525 
Lys Lys Ser Ser Ser Ser Asn Lys Val His 

1 5 10 

<210> 526 
<211> 9 
<212> PRT 
<213> Plasmodium falciparum 

<400> 526 
Lys Ser Ser Ser Ser Asn Lys Val His 

1 5 

<210> 527 
<211> 30 
<212> PRT 
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SEQ. List.-txt 
<213> Plasmodium falciparum 

<400> 527 
His Ile Met 

1. 
Leu Lys Ser Gln Met Tyr Thr Asn Glu Gly Asn Lys Ser 

5 10 15 

Cys Glu Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lys 
20 25 30 

<210> 520 
<211> 24 
<212> PRT 
<213> Plasmodium falciparum 

<400> 528 
His Ile Met Leu Lys Ser Gln Met Tyr Thr Asn Glu Gly Asn Lys Ser 

1 s 10 15 

Cys Glu Cys Ser Tyr Lys Lys Lys 
20 

<210> 529 
(211> 23 
.(212> PRT 
<213> Plasmodium falciparum 

<400> 529 
·ttis Ile Met Leu Lys Ser Gln Met Tyr Thr Asn Glu Gly Asn Lys Ser 

1 5 10 15 

Cys Glu Cys Ser Tyr Lys Lys 
20 

<210> 530-
<211> 22 
<212> PRT · 
<213> Plasmodium falciparum 

<400> 530 
His Ile Met Leu Lys Ser Gln Met Tyr Thr Asn Glu Gly Asn Lys Ser 

1 5 10 15 

Cys Glu Cys Ser Tyr Lys 
20 
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SEQ.List.txt 

<21-0> 531 
. ,. <211> .36 

<212> PRT 
<213> Plasmodium falciparum-

<400> 531 
His Asn Asn His Asn Ile Gln Ile Tyr Lys Asp Lys Arg Ile Asn Phe 

1 5 10 15 

Met Asn Pro His Lys Val Met Tyr His Asp Asn Met Ser Lys Asn G1u 
20 25 30 

Arg Thr Glu Lys 
35 

<210> 532 
<211> 30 
<212> PRT 
<213> Plasmodium falciparum 

<400> 532 
-His Asn ASn His Asn Ile Gln Ile Tyr Lys Asp Lys Arg Ile Asn Phe 

1 5 10 15 

Met Asn Pro His Lys Val Met Tyr His Asp Asn Met Ser Lys 
20 25 30 

<210> 533 
<211> 21 
<212> PRT 
<213> Plasmodium falciparum 

<400> 533 
His Asn Asn His Asn Ile Gln Ile ~yr Lys Asp Lys Arg Ile Asn Phe 

1 5 10 15 

Met Asn Pro His Lys 
20 

<210> 534 
<211> 17 
<212> PRT 
<213> Plasmodium f alciparum 
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SEQ.List.txt 
<400> 534 

.His Lys Val Met 
1 

Tyr His Asp Asn Met Ser Lys Asn Glu Arg Thr Glu 
5. 10 . 15 

Lys 

. <210> 535 
<211> 11 
<212> PRT 
<213> Plasmodium f alciparwn 

<400> 535 
His Lys Val Met Tyr His Asp Asn Met Ser Lys 

1 5 10 

<210> 536 
<211> 40 
<212> PRT 
<213> Homo sapiens 

<400> 536 
His Arg Glu Ile Cys Thr Ile Gln Ser Ser Gly Gly Ile Met Leu Leu 

l 5 10 15 

Lys Asp Gln Val Leu Arg Cys Ser Lys Ile Ala Gly Val Lys Val Ala 
20 25 30 

Glu Ile Thr Glu Leu Ile Leu Lys 

<210> 537 
<211> 25 
<212> PRT 

35 40 

<213> Homo sapiens 

<400> 537 
His Arg Glu Ile Cys Thr Ile Gln Ser Ser Gly Gly lle Met Leu Leu 

1 5 10 15 

Lys Asp Gln Val Leu Arg Cys Ser Lys 

<210> 53& 
<211> 47 

20 25 
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<212> PRT 
SEQ.List.txt 

<213> Homo sapiens 

<400> 538 
His Arg Glu Ile 

1 
Cys Thr I-le.Gln Ser Ser Gly Gly Ile Met .Leu Leu 

5 10 +s 
Lys Asp Gln Val Leu Arg Cys Ser Lys Ile Ala Gly Val Lys Val Ala 

20 25 3-0 

Glu Ile Thr Glu Leu Ile Leu Lys Ala .Leu Glu Asn Asp Gin Lys 
35 40 45 

<210> 539 
<211> 40 
<212> PRT 
<213> Homo sapiens 

.<400> 539 
His Arg Glu Ile Cys Thr Ile Gln Ala Ala Gly Gly Ile Met Leu Leu 

l 5 10 15 

Lys Asp Gln Val Leu Arg Cys Ser Lys Ile Ala Gly Val Lys Val Ala 
20 25 30 

Glu Ile Thr Glu Leu Ile Leu Lys 

<210> 540 
<2ll> 23 
<212> PRT 

35 40 

<213> Homo sapiens 

<400> 540 
Lys Lys Met Gln Gln Glu Asn Met Lys Pro Gln Glu Gln Leu Thr Leu 

1 5 10 15 

Glu Pro Tyr Glu Arg Asp His 
20 

<.210> SH 
<211> 22 
<212> PRT 

· <213> Homo sapiens 
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SEQ.List.tli:t 
<400> 541 
Lys Met Gln 

1 
Gln Glu Asn Met Lys Pro Gln Glu Gln Leu Thr Leu Glu 

5 10 15 

Pro Tyr Glu Arg Asp His 
20 

<210> 542 
<211> 38 
<212> PRT 
<213> Homo sapiens 

<400> 542 
His Glu Met Glu Glu Ser Lys Lys Asn Arg Val Glu Ile Asn Asp Val 

l 5 10 15 

Glu Pro Glu Val Phe Lys Glu Met Met Cys Phe Ile Tyr Thr Gly Lys 
20 25 30 

Ala Pro Asn Leu Asp Lys 
35 

<210> 543 
<211> 32 
<212> PRT 
<213> Homo sapiens 

<400> 543 
His Glu Met Glu Glu Ser Lys Lys Asn Arg Val Glu Ile Asn Asp Val 

l 5 10 15 

Glu Pro Glu Val Phe Lys Glu Met Met Cys Phe Ile Tyr Thr Gly Lys 
20 25 30 

<210> 544 
<211> 9 

.<212> PRT 
<213> Homo sapiens 

<400> 544 
Lys His Gly Glu Leu Lys Val Tyr Lys 

1 5 

<210> 545 
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<211> 14 
:<212> PRT 
<213> Homo sapiens 

<400> 545 

SEQ.List.txt 

Lys Leu Ile Leu 
1 

Gly Pro Gln Glu Glu Lys Gly Lys Gln His 
5 10 

<210> 546 
<211> 7 
<212> PRT 
<213> Homo sapiens 

<400> 546 
Lys Asn Arg Ile His His.Lys 

l 5 

<210> 547 
<211> 17 
<212> PRT 
<213> Homo sapiens 

<400> 547 
-His His Asn Ser Ser Arg Lys ·Ser Thr Lys Lys Thr Asn Gln Ser Ser . 

l 5 10 15 

Lys 

<210> 548 
<211> 16 
<212> PRT 
<213> Homo sapiens 

"<400> 548 
His Asn Ser Ser Arg Lys Ser Thr Lys Lys Thr Asn Gln Ser Ser Lys - 1 5 10 15 

<210> 549 
<211> 20 
<212> PRT 
<213> Homo sapiens 

<400> 549 
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Lys His His Asn Ile Leu Pro 
1 5 

His 1ys Pro His 
20 

"<210> 550 
<211> 17 
<212> PRT 
<213> H0mo sapiens 

<400> 550 

SEQ. List .-txt 
Lys Thr Leu Ala 

10 
Asn Asp Lys His Ser 

15 

His His Asn Ile Leu Pro Lys Thr Leu Ala Asn Asp Lys His Ser His 
l 5 10 15 

Lys 

<210> 551 
<211> 16 
<212·> PRT 
<213> Homo sapiens 

<400> 551 . 
His Asn Ile Leu Pro Lys Thr Leu Ala Asn Asp Lys His Ser His Lys 

1 5 10 15 

<210> 552 
<211> 12 
<212> PRT 
<213> Homo sapiens 

<400> 552 
ttis Asn Ile Leu Pro Lys Thr Leu Ala Asn Asp Lys 

1 5 10 

<210> 553 
<211> 18 
<212> PRT 
<213> Homo sapiens 

<400> 553 
Lys Asn Thr Pro Asp Ser Lys Lys Ile Ser Ser Arg Asn Ile Asn Asp 

1 5 10 15 
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His His 

<210> 554 
<211> 17 
<212> PRT 
<213> Homo sapiens 

<400> 554 

SEQ.List.txt 

Lys Asn Thr Pro Asp Ser Lys Lys !le Ser Ser Arg Asn !le ·Asn Asp 
1 5 10 15 

His 

<210> 555 
<211> 27 
<212> PRT 
<213> Homo sapiens 

<400> 555 
Lys Asp Thr Cys Ile Gln Ser Pro Ser Lys 

l 5 10 

Pro Lys Ser Val Pro Val Ser Ser Lys Lys 
20 25 

<2iO> 556 
<211> 26 
<212> PRT 
<213> Homo sapiens 

<400> 556 
Lys Asp Thr Cys Ile Gln Ser Pro Ser Lys 

1 s 10 

Pro Lys Ser Val Pro Val Ser Ser Lys Lys 
20 25 

<210> 557 
<211> 12 
<212> PRT 
<213> Homo sapiens 
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Glu Cys Gln Lys Ser 
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Lys 

Glu Cys Gln Lys Ser 
15 

His 
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SEQ.List..txt 

.<400> 557 
His Pro Lys Ser Val Pro Val Ser Ser Lys Lys Lys , 

1 5 10 

<210> 558. 
"<211> 11 
<212> PRT 
<213> Homo sapien,s 

<400> 558 
His Pro Lys Ser Val Pro Val Ser Ser Lys Lys 

l 5 10 

<210> 559 
<211;> 10 
<212> PRT 
<213> Homo sapiens 

<400> 559 
His Pro Lys Ser Val Pro Val Ser Ser Lys 

1 5 10 

<210> 560 
<211> 14 
<212> PRT 
<213> Homo sapiens 

<400> 560 
Lys Ala Leu Gln Glu Lys Val Glu Ile Lys Gln Leu Asn His 

l 5 10 

<210> 561 
<211> 42 
<212> PRT 
<213> Homo sapiens 

<400> 561 
Lys Thr Leu Phe Pro Leu Ile Glu Ala Lys Lys Lys Asp Gln Val Thr 

1 5 10 15 

Ala Gln Glu Ile Phe Gln Asp Asn His Glu Asp Gly Pro Thr Ala Lys 
20 25 30 
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SEQ.List.txt 
Lys Leu Lys Thr Glu Gln·Gly Gly Ala His 

<210> 562 
<211> 25 
<212> PRT 

35 40 

<213> Homo sapiens 

<400> 562 
Lys Thr Leu Phe Pro Leu Ile Glu Ala Lys Lys Lys Asp Gln Val Thr 

1 5 10 15 

Ala Gln Glu Ile Phe Gln Asp Asn His 
20 25 

<210> 563 
<211> 14 
<212> PRT 
<213> Homo sapiens 

<400> 563 
.Lys Leu Cys Val Phe Lys Lys Ile Glu Arg His Ser Ile His 

1 5 10 

<210> 564 
<211> 11 
<212> PRT 
<213> Homo sapiens 

<400> 564 
Lys Leu Cys Val Phe Lys· Lys Ile Glu Arg His 

1 5 10 

<210> 565 
<211> 22 
<212> PRT 
<213> Homo sapiens 

<400> 565 
His Gly Pro Ser Phe Pro Leu Lys Gly Ile Thr Glu Gln Gln Lys Glu 

1 5 10 15 

Gly Leu Glu Ile Val Lys 
20 
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<210> 566 
<211> 15 
<212> PRT 
<213> Homo sapiens 

<400> 566 

SEQ. List .. txt 

His Gly Pro Ser Phe.Pro Leu Lys Gly Ile Thr Glu Gln Gln Lys 
1 5 :iO 15 

<210> 567 
<211> 13 
<212> PRT 
<213> Homo sapiens 

<400> 567 
His Thr Leu Leu Lys Ile Leu Ser Thr Phe Leu Phe Lys 

1 5 10 

<210> 568 
<211> 14 
<212> PRT 
.<213> Homo sapiens 

<400> 568 
Hi.s Leu Leu Gly Asn Asn Asp Lys Asn Leu Leu Pro Ser Lys 

1 5 10 

<210> 569 
<211> 19 
<212> PRT 
<213> Homo sapiens 

<400> 569 
His Arg His Glu Gly Val Phe Ile Cys Arg Gly Lys Glu Asp Ala Leu 

1 5 10 15 

Val Th·r Lys 

<210> 570 
<211> 17 
<212> PRT 
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SEQ.List.txt 
<213> Homo sapiens 

<400> 570 
His Glu Gly Val Phe Ile Cys Arg Gly Lys Glu Asp Ala Leu Val Thr 

1 . 

Lys 

<210> 571 
<21i> 20 
<212> !?RT 
<213> Homo sapiens 

<400> 571 

5 10 15 

His Ser Gly Gly Asn Arg Gly Arg Gly Arg Gly Gly Lys Arg Gly Asn 
1 5 10 .15 

Gln Ser Gly Lys 
20 

<210> 572 
<211> 15 
<212> Pl)T· 
<213> Homo sapiens 

<400> 572 
Lys Arg Gly Asn Gln Ser Gly Lys Asn val Met Val Glu Pro His 

1 5 10 15 

<210> 573 
<211> 17 
<212> !?RT 
<213> Homo sapiens 

'<400> 573 
Lys Arg Gly Asn Gln Ser Gly Lys Asn Val Met Val Glu Pro His Arg 

1 5 10 15 

His 

<210> 574 
<211> 23 
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SEQ.List.txt 
<212> PRT 
_<213> Homo $apiens 

<400> 574 
Lys Lys Met Gln Gln Glu Asn Met Lys Pro Gln Glu Gln Leu Thr Leu 

1 5 

·Glu Pro Tyr Glu Arg Asp His 
20 

<210> 575 
<211> 22 
<212> PRT 
<213> Homo sapiens 

<400> STS 
Lys Met Gln Gln Glu Asn Met 

1 5 

Pro Tyr Glu Arg Asp His 
20 

<210> 576 
<211> 16 
<212> PRT 
<213> Homo sapiens 

<400> 576 
His Ala Tyr Pro Glu Asp Ala 

1 

<210> 577 
<211> 22 
<212> PRT 
<213> Homo sapiens 

<400>-577 

5 

10 15 

Lys Pro Gln Glu Gln Leu Thr Leu Glu 
10 15 

Glu Asn Lys Glu Lys Glu Thr Ala Lys 
10 15 

Lys Glu Ala Asn Val Lys Cys Pro Gln Ile Val Ile Ala Phe Tyr Glu 
1 s 10 15 

Glu Arg Leu Thr Trp His 
20 

<210> 57B 
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I 

SEQ.List.txt 
<211> 25 
<212> PRT 
<213> Homo sapiens 

<400> 578 
Lys Val Leu Asp Arg Arg Val Val Lys Gly Gln Val Glu Tyr L.eu Leu 

1 5 10- 15 

Lys T;<P Lys Gly Phe Ser Glu Glu His 
20 25 

<210> 579 
<211> 17 
<212> PRT 
<213> Homo sapiens 

<400> 579 
Lys Gly Gln Val Glu Tyr Leu Leu Lys Trp Lys Gly Phe Ser Glu Glu 

1 5 10 15 

His 

<210> sao 
<211> 32 
<212> PRT 
<213> Homo sapiens 

<400> 580 
Lys Ser Glu Val Ala Ala Gly Val Lys Lys Ser Gly Pro Leu Pro Ser 

1 5 10 15 

Ala Glu Arg Leu Glu Asn Val Leu Phe Gly Pro His Asp Cys Ser His 
20 25 3Q 

<210> 581 
<211> 26 
<212> PRT 
<213> Homo sapiens. 

<400> 581 
Lys Ser Glu Val Ala Ala Gly Val Lys Lys Ser Gly Pro Leu Pro Ser 

1 5 10 15 

Ala Glu Arg Leu Glu Asn Val Leu Phe Gly Pro His 
20 25 
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<21-0> 592 
<211> 28 
<212> PRT 
<213> Homo sapiens 

<400> 582 

SEQ.List.txt 

Lys Ala Ala Glu Tyr Giy Lys Lys Ala Lys Ser Glu Thr Phe Arg Leu 
1 5 10 15 

Leu His Ala Lys Asn Ile Ile Arg Pro Gln Leu Lys 
20 25 

<210> 583 
<211> 20 
<212> PRT 
<213> Homo sapiens 

<400> 583 
Lys Ala Ala Glu Tyr Gly Lys Lys Ala Lys Ser Glu Thr Phe Arg Leu 

1 5 10 15 . 

Leu His Ala Lys 
20 

<210> 584 
<211> 11 
<212> PRT 
<213> Homo sapiens 

<400> 584· 
Lys Ser Glu Thr Phe Arg Leu Leu His Ala Lys 

1 5 10 

<210> 585 
<211> 11 
<212> PRT 
<213> Homo sapiens 

<400> 585 
His Ala Lys Asn Ile Ile Arg Pro Gln Leu Lys 

1 5 10 
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<210>: 586 
<211> 12 
<212> PRT 
<213> Homo sapiens 

<400> 586 

SEQ.List.txt 

His Met Met Leu Lys Ile Ala Glu Glu Leu Pro Lys 
1 5- 10 

<210> 587 
<211> 17 
<212> PRT 
<213> Homo sapiens 

<400> 587 
His Ser Leu Asp His Leu Leu Lys Leu Tyr Cys Asn Val Asp Ser Asn 1 5 w ~ 

Lys 

<210> 588 
<211> 13 
<212> PRT 
<213> Homo sapiens 

<400> 588 
His Leu Leu Lys Leu Tyr Cys Asn Val Asp Ser Asn Lys 

1 5 :]_O 

<210>' 589 
<211> 10 
<212> PRT 
<213> Homo sapiens 

<400> 589 
Lys Ala Lys Glu Arg Leu Glu Ala Lys His 

1 5 10 

<210> 590 
<211> 8 
<212> PRT 
<213> Homo sapiens 
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SEQ.List .. txt 
<400> 590 
_Lys Asp Arg Gln His Thr Leu Lys 

l 5 

<210> 591 
<211> 9 
<212> PRT 
<213> Homo sapiens 

<400> 591 
Lys-Asp J\rg Gln His Thr Leu Lys His 

1 5 

<210> 592 
<211> 12 
<212> PRT 
<213> Homo sapiens 

<400> 592 
Lys ·Glu Thr Cys Ser Glu Lys Ser Thr Asn Leu His 

l s 10 

_<210> 593 
<211> 16 
<212> PRT 
<213> Homo sapiens 

<400> 593 
Lys Thr Glu Glu Ile Ser Glu Val Lys Met Asp Ala Glu Phe Gly His 

1 5 10 15 

.<210> 594 
<211> 24 
<212> PRT 
<213> Homo sapiens 

<400> 594 
Lys Thr Glu Glu Ile Ser Glu Val Lys Met Asp Ala Glu Phe Gly His 

1 s 10 15 

.Asp Ser Gly Phe Glu Val Arg His 
20 
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<210> 595 
<211> 17 
<212> PRT 
<213> Homo sapiens 

<400> 595 

SEQ.List.txt 

Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp Arg Gln His Thr Leu.Lys 
1 5 10 15 

His 

<210> 5% 
<:211> 16 
<212> PRT 
<213> Homo sapiens 

<400> 596 
LyS Tyr Val Arg Ala Glu Gln Lys Asp Arg Gln His Thr Leu·Lys His 

1 s 10 15 

<210> 597 
_<211> 13 
<212> P~T 

·<213> Homo sapiens 

<400> 597 
Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp Arg Gln His 

1 s 10 

<210> 598 
<211> 13 
<212> PRT 
<213> Homo sapiens 

<400> 590 
Lys Tyr Val Arg Ala Glu Gln Lys Asp Arg Gln His Thr 

l s 10 

<210> 599 
<211> 16 
<212> PRT 
<213> Homo sapiens 
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SEQ.List.txt <400> 599 
His His Val 

1 
Phe Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gln Lys 5 10 15 

<210> 600 
<211> 15 
<212> PRT 
<213> Homo sapiens 

<400> 600 
His Val Phe Asn Met Le.u Lys Lys Tyr Val Arg Ala Glu Gln Lys 1 s 10 15 

<210> 601 
<211> 24· 
<212> PRT 
<213> Homo sapiens 

<400> 601 
His His Val Phe Asn Met Leu Lys Lys Tyr Val ~g Ala Glu Gln Lys 1 5 10 15 

Asp Arg Gln His Thr Leu Lys His 
20 

<210> 602 
<211> 23 
<21·2> PRT 
<213> Homo sapiens 

<400> 602 
His Val Phe Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp 1 5 10 15 

Arg Gln His Thr Leu Lys His 
20 

<210> 603 
<211> 15 
<212> PRT 
<213> Homo sapiens 

<400> 603 
His Ala His Phe Gln Lys Ala Lys Glu Arg Leu Glu Ala Lys His 
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SEQ.List.txt 
1 5 10 15 

<210> 604 
<211> 14 
<212> -PRT 
<213> Homo sapien·s 

<400> 604 
His Ala His Phe Gln Lys Ala Lys Glu Arg Leu Glu Ala L_ys 

1 5 10 

<210> 605 
<211> 12 
<212> PRT 
<213> Homo sapiens 

<400> 605 
His Phe Gln Lys Ala Lys Glu Arg Leu Glu Ala Lys 

1 5 10 .• 
<210> 606 
<211> 30 
<212> PRT 
<213> Homo sapiens 

<400> 606 
His Gln Glu Arg Met Asp Val Cys Glu Thr His Leu His Trp His Thr 

1 5 10 15 

Val Ala Lys Glu Thr Cys Ser Glu Lys Ser Thr Asn Le\l His 
20 25 . 30 

<210> 607 
<211> 25 
<212> PRT 
<213> Homo sapiens 

<400> 607 
His Gln Glu Arg Met Asp Val Cys Glu Thr His Leu -His Trp His Thr 

1 5 10 15 

Val Ala Lys Glu Thr Cys Ser Glu Lys 
20 25 
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.<210> 608 
<211> 13 
<212> PRT 
<213> Homo sapiens 

<400> 608 

SEQ.List.txt 

·His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu Lys 
1 5 10 

<210> 609 
<211> 11 
<212> PRT 
<213> Homo sapiens 

<400> 609 
His Thr Val Ala Lys Glu Thr Cys Ser Glu Lys 

1 s 10 

<210> 610 
<211> 15 
<212> PRT 
<213> Homo sapiens 

<400> 610 
His Leu His Trp 

1 
His Thr Val Ala Lys Glu Thr cys Ser Glu Lys 

5 10 . 15 

<210> 611 
<211> 23 
<212> PRT 
<213> Homo sapiens 

<400> 611 
His Met Asn Val Gln Asn Gly Lys Trp Glu Ser Asp Pro Ser Gly Thr 1 s 10 15 

Lys Thr Cys Ile Gly Thr Lys 
20 

<210> 612 
<211> 17 
<212> PRT 
<213> Homo sapiens 
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SEQ.List.txt 

<40"0> 612 
- His Met Asn Val Gln Asn Gly Lys Trp Glu Ser Asp Pro Ser Gly T~r 

l 5 

Lys 

<210> 613 
<211> 19 
<212> PRT 
<213> Hwnan immunodeficiency virus 

<400> 613 

10 15 - -

His Cys Leu Val Cys Phe Gln Lys Lys Gly Leu Gly Ile Ser Tyr Gly 
1 5 10 15 

Ar9 Lys Lys 

<210> 614 
<211> 27 
<212> PRT 
<213> T~iticum aestivum 

<400> 614 
His Lys Asp Arg Leu Thr Lys Lys Val Val Asp Ile Ala Arg Glu Val 

1 5 10 15 

Ala Lys Val Asp Val Pro Glu Tyr Arg Arg His 

<210> 615 
<211> 27 
<212> PRT 

20 25 

<213> Triticum aestivum 

<400> 615 
His Lys Glu 

l 
Arg Leu Asp Arg Lys Val Val Asp Val Ala Arg. Glu Val 

s 10 15 

Ala Lys Val Glu Val Pro Ser Tyr Arg Arg His 
20 25 
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SEQ. List..txt 
<210> 616 
<211> 21 
<212> PRT 
<213> Triticum aestivwn 

"<400> 616 
His Lys Glu Arg Leu Asp Arg Lys Val Val Asp Val Ala Arg ~lu Val 1 5 10 15 

Ala Lys Met ~lu Val Pro Ser Tyr Arg Arg His 
20 25 

<210> 611 
<211> 23 
<212> PRT 
<213> Trlticwn aestivum 

<400> 617 
His Leu Gln Pro Lys Trp Lys Pro Ser Leu Ser Trp Phe Lys Asn Ala 1 5 10 15 

Glu Ser Arg Leu Asn His His 
20 

<210> 618 
<211> 14 
<212> PRT 
<213> Triticwn aestivum 

<400> 618 
His Leu Gln Pro Lys 'l'rp Lys Pro Ser Leu Ser Trp Phe Lys l 5 10 

<210> 619 
<211> 19 
<212> PRT 
<213> Triticwn aestivurn 

<400> 619 
Lys Trp Lys Pro Ser Leu Ser Trp Phe Lys Asn Ala Glu Ser l\rg Leu 1 5 10 15 

Asn His His 
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<210:> 620 
<211> 18 
<212> P.RT 
<213> Triticum aestiVU!ll 

<400> 620 

SEQ.List.txt 

Lys Trp-Lys Pro Ser Leu Ser Trp Phe Lys Asn Ala Glu Ser Arg Leu 
1 - 5 10 15 

Asn His 

<210> 621 
<211> 17 
<212> PRT 
<213> Triticum aestivwn 

<400> 621 
Lys Pro Ser Leu Ser Trp ·Phe Lys Asn Ala Glu Ser Arg Leu Asn His 

1 5 10 15 

His 

<210> 622 
<211> 16 
<212> PRT 
<213> Triticum aestivum 

<400:> 622 
Lys Pro Ser Leu Ser Trp Phe Lys Asn Ala Glu Ser Arg Leu Asn His 

1 5 10 15 

<210> 623 
<211> 32 
<212> PRT 
<213> Triticum aestivum 

<400> 623 
His His Ala Ile Ala Leu Gly Leu His Thr Thr Thr Leu Ile Leu Val 

1 5 10 15 

Lys Gly Ala Leu Asp Ala Arg Gly Ser Lys Leu Met Pro Asp Lys Lys 
20 25 30 
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<210> 624 
<211> 31 
<212> PRT 

SEQ. Li st .·txt 

<213> Triticum aestivum 

<400> 624 
His Ala lle Ala Leu Gly Leu His Thr Thr Thr Leu lle Leu Val-Lys 1 _ 5 io 15 

Gly Ala Leu Asp Ala Arg Gly Ser Lys Leu Met Pro Asp Lys Lys 

<210> 625 
<211> 26 
<212> PRT 

20 25 30 

<213> Tritic1JI11 aestivum 

<400> 625 
His His Ala 

l 
Ile Ala Leu Gly Leu His Thr Thr Thr Leu Ile Leu Val 

5 10 15 

Lys Gly Ala Leu Asp Ala Arg Gly Ser Lys 
20 25 

<210> 626 
<211> 25 
<212> PRT 
<213> Triticum aestivum 

<400> 626 
His Ala Ile Ala Leu Gly Leu His Thr Thr Thr Leu Ile Leu Val Lys 1 5 10 15 

Gly Ala Leu Asp Ala Arg Gly Ser Lys 
20 25 

<210> 627 
<211> 24 
<212> PRT 
<213> Triticum aestivum 

<400> 627 
His Thr Thr Thr Leu Ile Leu Val Lys Gly Ala Leu Asp Ala Arg Gly 
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1 5 
SEQ.List.txt 

10 

.Ser Lys Leu Met Pro Asp Lys'Lys 
:lO 

<210> 620 
<211> 23· 
<212> PRT 
<213> Triticum aestivum 

15 

<400> 628 
His Thr Thr 

1 
Thr Leu Ile Leu Val LYS Gly Ala Leu Asp Ala Arg· Gly 

5 10 15 

Ser Lys Leu Met Pro Asp Lys 
20 

<210> 629 
<211> 18 
<212> PRT 
<213> Triticum aestivurn 

<400> 629 
His Thr Thr Thr Leu'Ile Leu Val Lys Gly Ala Leu Asp Ala Arg Gly 

1 5 10 15 

Ser Lys 

<210> 630 
<211> 44 
<212> PRT 
<213> Triticum aestivum 

<400> 630 
His His His Leu Ala Ile Ala Ile Leu Phe Leu Ile Ala Gly His Met 

1 5 10 15 

Tyr Arg Thr Asn Trp Gly. Ile Gly His Gly Leu Lys Asp Ile Leu Glu 
20 25 30 

Ala His Lys Gly Pro Phe Thr Gly Gln Gly His Ly~ 
35 40 
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<210> 631 
. <21,l> 43 
<212> PRT 
<213> Triticwn aestivum 

<4-00;; 631 
His His Leu Ala Ile Ala 

1 5 

Arg Thr Asn Trp Gly Ile 

His Lys Gly 

<210> 632 
<211> 42-
<212> l?RT 

35 

20 

l?ro l?he Thr 

<213> Triticum aestivum 

<400> 632 

SEQ.List.txt 

Ile Leu Phe Leu Ile Ala Gly His Met Tyr 
10 15 

Gly His Gly Leu Lys Asp Ile Leu Glu Ala 
25 30 

Gly Gln Gly His Lys 
40 

His Leu Ala Ile Ala Ile Leu Phe Leu Ile Ala Gly His Met Tyr Arg 
1 5 10 15 

Thr Asn Trp Gly Ile Gly His Gly Leu Lys Asp Ile Leu Glu Ala His 
20 25 30 

Lys Gly Pro l?he Thr Gly Gln Gly His_Lys 
35· 40 

<210> 633 
<211> 30 
<212> PRT 
<213> Triticum aestivum 

<400> 633 
His Met Tyr Arg 

1 

Leu Glu Ala 

<210> 634 
<211> 20 
<212> PRT 

His 
20 

Thr Asn Trp Gly 
5 

tys Gly Pro Phe 

Ile Gly His Gly Leu 
10 

Thr Gly Gln Gly His 
25 
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SEQ, List .. txt 
<213> Triticwn aestivurn 

<400> 634 
His Gly Leu Lys Asp Ile Leu-Glu Ala His Lys Gly Pro Phe Thr Gly 

1 5 10 15 

Gln Gly His Lys 
20 

<210> 635 
<211> 17 
.<212> PRT 
<213> Triticwn aestivum 

<400> 635 
LY~ Asp Ile Leu Glu Ala His Lys Gly Pro Phe Thr Gly Gln Gly His 

1 5 10 15 

Lys 

<210> 636 
<211> 11 
<212> PRT 
<213> Triticum aestivum 

<400> 636 
His Lys Gly Pro Phe Thr Gly Gln Gly His Lys 

l 5 10 

<210> 637 
<211> 10 
<212> PRT 
<213> Triticum ·aestivum 

<400> 637 
Lys Gly Pro Phe Thr Gly Gln Gly His Lys 

1 5 10 

<210> 638-
<211> 16 
<212> PRT 
<213> Oryza sativa 
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SEQ.List.txt 
<400> 638 
Lys Phe Pro Asp 

1 
Val Ile His Ala Phe Lys Pro Asn Pro Arg_ Ser His 

<210> 639 
<211> 10 
<212> PRT 
<213> Oryza sativa 

5 10 . 15 

<400> 639 
Lys"PhB Pro Asp 

1 
Val Ile His Ala Phe Lys 

<210> 640 
<211> 10 
<212> PRT 
<213> Oryza sativa 

<400> 640 

5 io 

Lys Ala Arg Tyr Val Lys Ph.:. His Trp Lys 
1 5 10 

<210> 641 
<211> 33 
<212> PRT 
<213> Oryza sativa 

<400> 641 
His Pro Lys Val Ser Pro Glu Leu Arg Ala Ile Trp Val Asn Tyr Leu 

1 5 10 15 

Ser Gln Cys Asp Glu Ser Leu Gly Val Lys Ile Ala Asn Leu Asn Val 

Lys 

<210> 642 
<211> 45 
<212> PRT 

20 25 30 

<213> Oryza sativa 

<400> 642 
His Arg Asp Glu Glu Val Asp Tyr Tyr Pro Ser Arg His Ala Pro Leu 
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1 .5 
SEQ.List.txt 

10 15 

Arg His Ala Pro Pro Thr Pro Ile Thr Pro-Arg Pro Val Val Gly Arg 
20 25 30 

Arg Gln Lys Ala Thr Ile His Lys Gln Asn Asp Phe Lys 

<210> 643 
<211> 11 
<2i2> PRT 

35 40 45 

<213> Oryza sativa 

<400> 643 
Lys Ala Thr Ile His Lys Gln Asn Asp Phe Lys 

l 5 10 

<210> 644 
<211> 27 
<212> PRT 
<213> Oryza sativa 

"<400> 644 
His A1-a Pro Pro Thr Pro Ile Pro Arg Pro Val Val Gly Arg Arg Gln 

1 5 10 15 

Lys Ala Thr Ile His Lys Gln Asn Asp Phe Lys 

<210> 645 
<211> 49 
<212> PRT 

20 25 

<213> Oryza sativa 

<400> 645 
Lys Phe Arg Pro Ser Ser Ser Phe Asp Thr Lys Thr Thr Thr Thr Asn 

1 5 10 15 

Ala Gly Ala Pro Val Trp Asn Asp Asn Glu Ala Leu Thr Val Gly Pro 
20 25 30 

Arg Gly Pro Ile Leu Leu Glu Asp Tyr His Leu Ile Glu Lys Val Ala 
35 40 45 

His 
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SEQ. List. txt 

<210>' 646 
<211> 42 
<212> PRT 
<213> oryza sativa 

<400> 646 
Lys Phe Arg Pro ser 

1 5 

Ala Gly Ala Pro Val 
20 

Ser Ser Phe Asp Thr Lys 
10 

Trp Asn Asp Asn G~u Ala 
25 

Arg Gly Pro Ile Leu Leu Glu Asp·Tyr His 

<210> 647 
<211> 9 
<212> PRT 

35 40 

<213> Oryza sativa 

<400> 647 
Lys Val Lys Ala His Phe Gln Lys His 

1 5 

<210> 648 
<211> a 
<212> PRT 
<213> Oryza sativa 

<400> 648 
Lys Val Lys Ala His Phe Gln Lys 

1 5 

<210> 649 
<211> 12 
<212> PRT 
<213> Oryza sativa 

<400> 649 

Thr Thr Thr 

Leu Thr Val, 
30 

Lys Asp Tyr Glu Ile Asp Lys Asp Asp Leu Ile His 
1 5 10 
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... 

'!'.hr_ Asn 
15 

Giy'Pro 



.<210> 650 
<211> 20 
<212> PRT 
<213> Oryza sativa 

SEQ.List.txt 

<400> 650 
'His Met Lys 

1 
Gln Cys Phe Ala Phe Cys Ala Val Phe Pro Lys Asp Tyr 

Glu Ile Asp Lys 
20 

<210> 651 
<211> 14 
<212> PRT 
<213> Oryza sativa 

<400"> 651 

5 10 15 

His Met Lys Gln Cys Phe Ala Phe Cys Ala Val Phe Pro Lys 
1 5 10 

<210> 652 
<211> 49 
<212> PRT 
<213> Oryza sativa 

<400> 652 
His Val Phe Trp Glu.Leu Val Trp Arg Ser Phe Phe Gln Asn Val Lys 

1 5 10 15 

Gln Ile Gly Ser Ile Phe Gln Arg Lys Val Tyr Arg Tyr Gly Gln Ser 
20 25 30 

Asp Val Thr Thr Ser Lys Ile His Asp Leu .Met His Asp Leu Ala Val 

His 

<210> 653 
<211> 34 
<212> PRT 

35 40 45 

<213> Oryza sativa 
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<400> 653 
Lys Gln Ile 

1 

SEQ.List.titt 

Gly Ser Ile Phe Gln Arg Lys Val Tyr Arg Ty~_-Gly Gln 
5 10 . 15 

Ser Asp Val Thr Thr Ser Lys, Ile His Asp Leu Met His Ai>p Leu Ala 
20 25 30. 

Val His 

<210> 654 
<211> 29 
<212> PRT 
<213> oryza sativa 

<400> 654 
Lys Gln Ile Gly Ser Ile Phe Gln Arg Lys Val Tyr Arg Tyr Gly Gln 1 . 5 10 "15 

Ser Asp Val Thr Thr Ser Lys Ile His Asp Leu Met His 
20 25 

<210> 655 
<211> 25 
<212> PRT 
<213> Oryza sativa 

<400> 655 
Lys Gln Ile Gly Ser Ile Phe Gln Arg Lys Val Tyr Arg Tyr Gly Gln 

1 5 10 15 

Ser Asp Val Thr Thr Ser Lys Ile His 
20 25 

<210> 656 
<211> 9 
<212> PRT 
<213> Oryza sativa 

<400> 656 
Lys His Gly Val Ser Ala Gly Ile Lys 

1 5 

<210> 657 
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"<211> 15 
_<212> PRT 
<213> Oryza sativa 

SEQ. List .. txt 

<400> 657 
Eis Thr Val 

1 
Phe Asp Tyr Gly Lys Met Arg Val Gly Phe Ala Lys 

5 10 15 

<210> 658 
<211> 17 
<212> PRT 
<213> Oryza sativa 

<400> 658 
His Ser Arg Tyr Lys Ser Gly Gln Ser Ser Thr Tyr Gln Lys Asn Gly 

1 5 10 15 

<210> 659 
<211> 29 
<212> PRT 

- <213> Oryza sativa 

<400>· 659 
Lys Gln Glu Ala Met Val Leu Lys_Gln Glu Ile Asn Leu Leu Gln Lys 

1 5 10 15 

Gly Leu Arg Tyr Ile Tyr Gly Asn Arg Ala Asn Glu His 
20 25 

<210> 660 
<211> 22 
<212> PRT 
<213> Oryza sativa 

<400> 660 
Lys Gln Glu Ile Asn Leu Leu Gln Lys Gly Leu Arg Tyr Ile Tyr Gly 

1 5 10 15 

Asn Arg Ala Asn Glu His 
20 
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<210> 661 
<211> 38 
<212> PRT 
<213>. Oryza sativa 

<400> 661 

SEQ.List.txt 

Lys Ser Lys Glu Gly Met Leu Lys Ala Ala Asn Glu Ile Leu··Gln Glu 1 5 . 10 15 

_Lys Ile Val Glu Gln Asn Gly Leu Ile Asp Val Gly Met.Met Val Ala 20 25 30 . 

Asp Gln Gln Asn Gly His 
35 

<210> 662 
<211> 31 
<212> PRT 
<213> Oryza sativa 

<400> 662 
Lys Ala Ala Asn Glu Ile Leu Gln Glu Lys Ile Val Glu Gln Asn Gly l s 10 15 

Leu Ile _Asp Val Gly Met Met Val Ala Asp Gln Gln Asn Gly His 
20 25 30 

<210> 663 
<211> 11 
(212> PRT 
<213> Zea mays 

<400> 663 
Lys Val Leu Ala Ala His Arg Tyr Gly Ile Lys 

1 5 10 

<210> 664 
'<211> 17 . 
<212> PRT 
<213> Zea mays 

<400> 664 
Lys Leu Lys Ile Ala Met Lys His Leu Ile Pro Arg Val Leu Glu Gln 

1 5 10 15 
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SEQ.List.txt 
His 

<210> 665 
<211> 8 
<212> PRT 
<213> Zea mays 

<400> 665 
Lys Leu Lys Ile Ala Met Lys His 

1 5 

<210> 666 
<211> 33 
<212> PRT 
<213> Zea mays 

<400> 666 
Lys Thr Ser Leu Ala Ser Ser Ile Ala Lys Ala Leu Asn Arg Lys Phe 

1 5 10 15 

Ile Arg Ile Ser Leu Gly Gly Val Lys Asp Glu Ala Asp Ile Arg Gly 
20 25 30 

His 

<210> 667 
<211> 24 
<212> PRT 
<213> Zea mays 

<400> 667 
Lys Ala Leu Asn Arg Lys Phe Ile Arg Ile Ser Leu Gly Gly Val Lys 

1 5 10 15 

Asp Glu Ala Asp Ile Arg Gly His 
20 

<210> 668 
<211> 19 
<212> l?RT 
<213> Zea mays 

Page 185 



SEQ. List. txt· 
<400> 668 
Lys Phe Ile Arg Ile Ser Leu Gly Gly Val Lys Asp Glu Ala Asp Ile 

1 5 10 l~ 

Arg Gly Hi.s 

<210> 669 
<211> 37 
<21~> PRT 
<213> Zea mays 

<400> 669 
Lys Val Arg Leu Ser Lys Ala Thr Glu Leu Val Asp Arg His Leu Gln 

1 5 10 15 

Ser Ile Leu Val Ala Glu Lys_ Ile Thr Gln Lys Val Glu Gly Gln Leu . 
20 25 30 

Ser Lys Ser Gln Lys 
35 

<210> 670 
<211> 24 
<212> PRT 
<213> Zea mays 

<400> 670 
His Leu Gln Ser Ile Leu Val Ala Glu Lys Ile Thr Gln Lys Val Glu 

1 5 10 15 

Gly Gln Leu Ser Lys Ser Gln Lys 
20 

<210> 671 
<211> 14 
<212> PRT 
<213> Zea mays 

<400> 671 
Lys Val Arg Leu Ser Lys Ala Thr Glu Leu Val Asp Arg His 

1 5 10 

<210> 672 
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<211.> 34 
.<212> PRT 
<213> Zea mays 

<400> 672 

SEQ.List.txt 

Lys Val Gly Gly Ser Ala Val Glu Ser Ser Lys Glp ASp Thr Lys Asn 
1 5 .10 1'5 

Gly Lys Glu Pro Ile His Trp His Ser Lys Gly Val Ala Ala Arg Ala 
20 25 30 .' 

Leu His 

<210> 673 
<211> 24 
<212> PRT · 
<213> Zea mays 

<400> 673 
Lys Val Gly Gly Ser Ala Val Glu 

1 5 

Gly Lys Glu Pro Ile His Trp His 
20 

<210> 674 
<211> 22 
<212> PRT 
<213> Zea mays 

<400> 674 
Lys Val Gly Gly Ser Ala Val Glu 

1 5 

Gly Lys Glu Pro Ile His 
20 

<210> 675 
<211> 24 
<212> PRT 
<213> Zea mays 

<400> 675 

Ser Ser Lys Gln Asp Thr Lys 
10 15 

Ser Ser Lys Gln ASp Thr Lys 
10 15 

Asn 

Asn 

Lys Gln Asp Thr Lys Asn Gly Lys Glu Pro Ile His Trp His Ser Lys 
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1 5 
SEQ.List.txt 

10 

Gly Val Ala Ala ·Arg Ala Leu His 
20 

<210> 676 
<211> 12 
<212> PRT 
<213> Zea mays 

<400> 676 
Lys Gln Asp Thr Lys Asn Gly Lys Glu Pro Ile His 

1 5 10 

<210> 677 
<211> 33 
<212> PRT 
<213> Zea mays 

<400> 677 

15 

His Arg Asp Leu Arg Arg Ala Arg Ala Ala Ala Leu Asn Ile Val Pro 
1 5 10 15 

Thr Ser.Thr Gly Ala Ala Lys ·Ala Val Ser Leu Val Leu .Pro Asn Leu 
20 25 30 

Lys 

<210> 678 
<211> 18 
<212> PRT 
<213> Zea mays 

<400> 678 
Lys Val Leu Asp Gln Lys Phe Gly Ile Ile Lys Gly Thr Met Thr Thr 

1 5 10 15 

Thr His 

<210> 679 
<211> 16 
<212> PRT 
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SEQ.List-txt 
<213> Zea mays 

<400> 679 
His Ile Gln Ala Gly Ala tys Lys Val Leu Ile Thr Ala Pro Gly Lys 

1 5 10 15 

"<210> 680 
<211> 28 
<212> PRT 
<213> Zea mays 

:<400> 680 
His Gly Arg Gly Asp Ala Ser Pro Leu Asp Val Ile Ala Ile Asn Asp 

1 5 10 15 

Thr Gly Gly Val Lys Gln Ala Ser His Leu Leu Lys 
20 25 

<210> 681 
<211> 51 
<212> PRT 
<213> Zea mays 

<400> 681 
Lys Val Arg Arg Val Leu Ser Lys Asp Tyr Ser Ser Leu Lys Gln Leu 

1 5 10 15 

Met Thr Leu Met Met Asp Asp Asp Ile Ser Lys His Leu Gln Ile Ile 
20 25 30 

Glu Ser Gly Leu Glu Glu Arg Glu Asp Lys Val Trp Met Lys Glu Asn 
35 40 45 

Ile Ile Lys 
50 

<210> 682 
<211> 28 
<212> PRT 
<213> Zea mays 

<400> 682 
Lys Val Arg Arg Val Leu Ser Lys Asp Tyr Ser Ser Leu Lys Gln Leu 

1 5 10 15 
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SEQ.List.txt 
·Met Thr Leu Met Met Asp Asp Asp Ile Ser Lys His 

- 20 25 

<210> 683 
<211> 24 

. <212> PRT 
<213> Zea mays 

<400> 683 
His Leu Gln 

1 
Ile Ile Glu Ser Gly Leu Glu Glu Arg Glu Asp Lys Val 

5 10 15 

Trp Met Lys Glu Asn Ile Ile Lys 
20 

<210> 684 
<211> 17 
<212> PRT 
<213> Zea mays 

<400> 684 
His Asp Leu Arg Glu Asn Ile Ile Met Lys Ala Asp Asp Leu Ala Ser 

1 5 10 15 

Lys · 

<210> 685 
<211> 18 
<212> PRT 
<213> Zea mays 

<400> 685 
His Val Gln Asn Leu Glu Asn Val Ile Gly Lys Asp Glu Ala Leu Ala 

l 5 10 15 

Ser Lys 

<210> 686 
<211> 21 
<212> PRT 
<213> Zea mays 
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SEQ.List .. txt 
<400> 686 
Lys Lys Gln Gly Tyr Glu Leu Arg Gln Leu Lys Asp Leu Asn Glu Leu 

1 5 10. 15 

Gly Gly Ser Leu His 
20 

<210> 687 
<211> 20 
<212> PRT 
<213> Zea mays 

<400> 687 
Lys Gln Gly Tyr Glu Leu Arg Gln Leu Lys Asp Leu Asn Glu Leu Gly 

1 5 10 15 

Gly Ser Leu His 
20 

<210> 688 
<211> 28 
<212> PRT 
<213> Zea mays 

<400> 688 
Lys Leu Tyr Leu Lys Ser Arg Leu Lys Glu Leu Ile Leu Glu Trp Ser 

1 5 10 15 

Ser ·Glu Asn Gly Met Asp Ala Met Asn Ile Leu His 
20 25 

. <210> 689 
<211> 39 
<212> PRT 
<213> Zea mays 

<400> 689 
His Leu Gln Leu Leu Gln Leu Asn Gly Met Val Glu Arg Leu Pro Asn 

1 5 10 15 

Lys Val Cys Asn Leu Ser Lys Leu Arg Tyr Leu Arg Gly Tyr Lys Asp 
20 25 30 

Gln Ile Pro Asn Ile Gly Lys 
35 
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<210> 690 
<211> 31 
<212> PRT 
<213> Zea mays 

SEQ.List.txt 

<400> 690 
His Leu Gln 

1 
Leu Leu Gln Leu Asn Gly Met Val Glu Arg Leu Pro Asn 

5 10 15 

Lys ·val Cys Asn Leu Ser·Lys Leu Arg Tyr Leu Arg Gly Tyr Lys 
20 25 30 

<210> 691 
<211> 23 
<212> PRT 
<213> .Zea mays 

<400> 691 
His Leu Gln Leu Leu Gln Leu Asn Gly Met Val Glu Arg Leu Pro Asn 

1 5 10 15 

Lys Val Cys Asn Leu Ser Lys 
20 

<210> 692 
<211> 14 
<212> PRT 
<213> Zea. mays 

<400> 692 
His Asn Ser Asn Lys Leu Pro Lys Ser Val Gly Glu Leu Lys 

1 5 10 

<210> 693 
<211> 11 
<212> PRT 
<213> Zea mays 

<400> 693 
Lys Leu Pro Lys Ser Val Gly Glu Leu Lys _His 

1 5 10 
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<210> 694 
<211> 18 
.<212> PRT 
<213> Zea mays 

<400> 694 

SEQ. List .. txt 

His Leu Ser Val Arg Val Glu Ser Met Gln Lys His Lys Glu Ile I-le 
1 s 10 15 

Tyr Lys 

<210> 695 
<211> 8 
<212> PRT 
<213> Zea mays 

<400> 695 
Lys His Lys Glu Ile Ile Tyr Lys 

1 5 

<210> 696 
<211> 23 
<212> PRT 
<213> Zea mays 

<400> 696 
Lys Leu Arg Asp Ile Leu Gln Glu Ser Gln Lys Phe Leu Leu Val Leu 

1 5 10 15 

Asp Leu Ala Leu Phe Lys His 
20 

<210> 697 
<211> 46 
<212> PRT 
<213> Zea mays 

<4-00> 697 
His Ala Phe Ser Gly Ala Glu Ile Lys Asp Gln Leu Leu Arg Met Lys 

1 5 10 15 

Leu Gln Asp Thr Ala Glu Cys Ile Ala Lys Arg Leu Gly Gln Cys Pro 
20 25 30 
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SEQ.List.txt 
Leu Ala Ala Lys Val Leu Gly Ser Arg Met Cys Arg Arg Lys 

' 35 40 45 

<210> 698 
<211> 16 
<212> PRT 
<213> Zea mays 

<400> 698 
His Ala Phe Ser 

1 

<210> 699 
<211> 47 
<212> PRT 
<213> Zea ma:-,:s 

<400> 699 

Gly Ala Glu Ile Lys Asp Gln Leu Leu Arg Met Lys 
5 10 15 

Lys Leu Gln Asp Thr Ala Glu Glu Ile Ala Lys Arg Leu Gly Gln Cys 
1 5 10 15 

Pro Leu Ala Ala Lys Val Leu Gly Ser Arg Met Cys Arg Arg Lys Asp 
20 25 30 

Ile Ala Glu Trp Lys Ala Ala Asp Val Trp Phe Glu Lys Ser His 
35 40 45 

<210> 700 
<211> 27 
<212> PRT 
<213> Zea mays 

<400> 700 
Lys Val Leu Gly Ser Arg Met cys Arg Arg Lys Asp Ile Ala Glu Trp 

1 5 10 15 

Lys Ala Ala Asp Val Trp Phe Glu Lys Ser His 
20 25 

<210> 701 
<211> 17 
<212> PRT 
<213> Zea mays 
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SEQ.List. txt 
-<400> 701 
Lys Asp Ile Ala Glu Trp Lys Ala Ala Asp Val Trp Phe Glu Lys Ser 

1 5 10 15 

His 

<210> 702 
<211> 11 
<212> PRT 
<213> Zea mays 

<400> 702 
Lys AJ_a Ala Asp Val Trp Phe Glu Lys Ser His 

1 5 10 

<210> 703 
<211> 40 
<212> PRT 
<213> Zea mays 

<400> 703 
His Val Pro Thr Thr Thr Ser Leu Pro Thr Ser Lys Val Phe Gly Arg 

1 5 10 15 

Asn Ser Asp Arg Asp Arg Ile Val Lys Phe Leu Leu Gly Lys Thr Thr 
20 25 30 

Thr Ala Glu Ala Ser Ser Thr Lys 

<210> 704 
'<211> 18 
-<212> PRT 

35 40 

-<213> Zea mays 

<400> 704 
Lys Ala Ile Leu Thr Glu Ala Lys Gln Leu Arg Asp Leu Leu Gly Leu 

1 5 10 15 

Pro His 

<210> 705 
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<211>. 29 
<212> PRT 
<213> Zea mays 

<400> 705 

~EQ. List. u:t 

Lys Ala Lys Ala Lys Ser Gly Lys Gly Pro Leu Leu Arg Glu Asp Glu 1 5 10 -15 

Ser Ser Ser Thr Ala Thr Thr Val Met Lys Pro Phe His 
20 25 

<210> 706 
<211> 29 
<212> PRT 
<213> Zea mays 

<400> 706 
Lys Ser Pro His Arg Gly Lys Leu Glu Ser Trp Leu Arg Arg t.eu Lys 1 5 10 15 

Glu Ala Phe Tyr Asp Ala Glu Asp Leu Leu Asp Glu His 
20 25 

<210> 707 
<211> 16 
<212> PRT 
<213> Zea mays 

<400> 707 
Lys Ser Pro His Arg Gly Lys Leu Glu Ser Trp Leu Arg Arg Leu Lys 1 

<210> 708 
<211> 13 
<212> PRT 
<213> Zea mays 

<400> 708 

5 10 

His Arg Gly Lys Leu Glu Ser Trp Leu A"g Arg Leu Lys 
l 5 10 

<210> 709 
<211> 7 
<212> PRT 
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SEQ.List.txt 
<213> Zea mays 

<400> 709 
Lys Ser Pro 

l 

<210> 710 
<211> 8 

His Arg Gly .Lys 
s 

<212> PRT 
<213> Zea mays 

<400> 710 
Lys Gln Ala Ser His Leu Leu Lys 

1 5 

<210> 711 
<211> 23 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Description of Artificial Sequence: Replikin formula 

sequence 

<220> 
<221> MOD RES 
<222> (l)-
<223> Lys, His, Arg, Tyr, Ile, Ser, Val, Ala, Phe, Pro or Gln 

<220> 
<221> MOD RES 
<222> (3)-
<223> Ser, Cys or Trp 

<220> 
<221> MOD RES 
<222> (4)-
<223> Tyr, Phe or Pro 

<220> 
<221> MOD RES 
<222> (7)-
<223> Leu, Gln, Ser, Ala or Arg 

<220> 
<221> MOD RES 

Page 197 



'..::222> (8) 
<?23>. Val, !le or Leu 

<220>" 
<221> MOD RES 
<222> (10) 
<223> Phe or Leu 

<220> 
<221> MOD RES 
<222> (11) 

SEQ.List.txt 

<223> Gln, His, Ile, Leu, Met or Asn 

<220> 
<221> MOD RES 
<222> (12) 
<223> Lys, Thr, Asn, Met or Ser 

<220> 
<221> MOD RES 
<222> (14) 
<223> Gly, Ala, Gln or Arg 

<220> 
<221> MOD_RES 
<222> (16) 
<223> Giy, Ala, Val or Ser 

<220> 
<221> MOD RES 
<222> (17) 
<223> Ile or Leu 

<220> 
<221> MOD RES 
<222> (18) 
<223> Ser or Tyr 

{ <220> 
<221> MOD RES 
<222> (19) 
<223> Tyr or His · 

<220> 
<221> MOD RES 
<222> (20) 

· <223> Gly or Gln 
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.SEQ.List.txt 
<400> 711 
Xaa Cys Xaa Xaa 

l 

11 •" I 

His Cys xaa Xaa cys xaa Xaa Xaa Lys xaa Leu ~~a' 
s 10. _is 

Xaa xaa xaa xaa Arg Lys Lys 
20 
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