10

15

20

REFPLIKIN PEPTIDES AND USES THEREOF

'CROSS REFERENCE TO OTHER APPLICATIONS

[0001] This application is a Continnation-Tn-Part of PCT Application

No PCT/US02/05240, filed March 26, 2002, which is a Continunation-In-Part of

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

2001, which claims priority from Provisional Applications 60/303,396, filed Tuly

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

FIELD OF THE INVENTION

~ {0002] This invention relates to the identification and use of Replikins, a newly

discovered class of peptides that share structural characteristics. In particular, this
invention relates to Rﬂpliicins which have been found in viruses, bactenia, fungus,
cﬁnce; associated proteing, plants and unicellular parasites and their use as targets
in the development of methods of ireating or preventing diseases. Further, this
invention relates to the use of Replikins in tl;e detection of these diseases. Also

this invention relates to the use of Replikins to stisnulate growth of plants used for

food.

INTRODUCTION AND BACKGROUND OF THE INVENTION -

[0003] Rapid replication is characteristic of virulence in certain bacteria, viruses
anid malignancies, but no chemistry common to rapid re;:licaﬁon in different
organisms has been described previously. This patent gpplicatibn discloses a new

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

". simall proteins related to rapid replication, named Replikins, which are used to
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predict and control rapid replication in roultiple organisms and diseases and to

' induce rapid replication in plant and animal life.

[0004] We consteucted an algorithm search for Replikins, In applying the
algorithm invented herein not only was the function of the epitope revealed - rapid
replication, but an entire family of homologues whose function is related to rapid

replication was discovered, which we named Replikins,

[0005] The algorithm is based on the t:o]lowing: 1) Evidence that the immune
system looks to parts rather than 2 whole protein in recognition. Protein chams are
first bydrolyzed by the immune system into smaller pieces, frequently six (6) to
ten (10) amino acids long, as part of the immune systems’ process of recognition
of foreign structures against which it may naount an unmune defenze. By way of
example, the immune system recognizes the presence of disease by chopping up
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 accordance with the apparent ‘rules’

used by the immune system for recognition referred to above (6-10 amino acids

Tong); 3) The Fact that the malignin cancer epitope was shown fo be a very strong
antigen, that is — a penerator of a strong immune response; that there are three
lysines (K’s) in the 10-mer peptide glioma Replikin and that Ks are known to

bingd frequently to DNA and RNA as potential anchors for the entry of viruses; and

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 connection to the

metals of redox systems which are required to provide the enetgy for replication.

{0006] Engincered enzymes and catalytic antibodies, possessing tailored binding
pockets with appropriately positioned functional proups have been successful in
catalyzing a number of chemical transformations, sometimes with impressive
efficiencies. Just as two or more separate proteins with specific and quite different
functions are now often recognized to be synthesized together by organisms, and
tiwn separately cleaved to ‘go about their scpe;mﬁe functions®, 50 the Replikin
structure is a unique protein with a unique function that appears to be recognized
separately by the immune 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
determined glioma peptide sequence has led to the discovery of a wide class of
proteins with related conserved structures and a particular function, in this case
replication. Examples of the increase in Replikin concentration with virulence of a
disease appear in diseases including, influenza, HIV, cancer and {omato leaf curl
virus. This class of structures is related to the phenomenon of rapid. replication in
ofganisms 2s diverse as yeast, algae, plants, the gemini curl leaf tomato virus, HIV

and cancer.

[0008] In addition to detecting the presence of Replikins in rapidly replicating
organisms, we found that 1) Replikin concentration (number of Replikins per 100

amino acids) and 2) Replikin compositions in specific functional states dependant
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on mpid'replica.tion, provide the basis for the finding that Replikins are related
Quantitaﬁvely 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

Replikins in influenza 'nms and the prediction of influenza pandemics and
epidemics, and the relationship between Replikin concentration and rapid
replication in HIV. |

[0005] Tho first functional basis for Replikins® role in rapid replication was found
in the propertics of the glioma Replikin, a 10KD peptide called Malignin in brain
glioblastoma poultiforme (glioma) - 2 250KD cell protein. Antimalignin antibody
imcreased in concentration in serum (AMAS), measured by an early stage
diagnostic test for cancer now used for most or all cell types. Mahgmn was 50
named because in tissue culture the expression c;f this peptide and its concentration
per milligram membrane protein extractable increased with increased rate of cell
division per unit fime. Not only is there an increase in the amount of malignin in
proportion to the cell number increage but the amount of malignin is enriched, that

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

[0010] The structure of malignin protein was determined throngh hydrolysis and
mass spectrometry which revealed what proved to be a novel 16 mer peptide
sequence. We searchied 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 databascs,
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[0911] As guch, the fixed requirement algorithm was used to search in other
organisms for the Glioma Replikin protein or homologues thereof. Over 4,000
protein sequences in the “Pub Med” database were seatched and homologues were
found in viruses and plant foﬁns specifically agsociated with rapid replication,

Homologues of such Replikin proteins occurred frequently in proteins called

_ ‘replicating proteins’ by their investigators.

[0012] Homologues of the Replikin sequence were found i all tumor viruses (that
is Viruses that cause cancer), and in ‘replicating proteins’ of zlgse, plants, fingi,

viruses and bacteria

[0013] That malignin. is enriched ten-fold compared to the five-fold increase in cell
number and membrane proten concentration in zapid replication of glioma cells
suggests an intogral relationship of the Replikins to replication. When the glioma
replikin was synthesized in vitro and administered as a synthetic vaccine to
rabbits, abundant antimalignin antibody was produced ™ establishing ripourously
the antigenic basis of the antimalignin antibody in serum (AMAS) test, and

providing the first potential synthetic cancer vaccine and the prototype for

Replikin vaceines in other organisms.

[0014] The demonstration of the relationship of the Replikins to replication and
the natural imrmune response to cancer Replikins (overriding cell type) based upon
the shared specificity of cancer Replikins, permits passive angmentation of
immunity with antimalignin antibody and active angmentation with synthetic

Replikin vaccines.
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[0015] A study of 8,090 serum specimens from cancer patients and confrols has
demonstrated that the concentration of antimalignin antibody increases with age in
healthy individuals, as the incidence of cancer in the population increases, and
increases further two to three-fold in early malignancy, regardiess of cell type. In
vitro this antibody is cytotoxic to cancer cells at picograms (femt.omules) per
cancer cell, and in vivo the concentration of antimalignin antibody relates
quantitatively to the survival of cancer patients. As shown in glioma cells, the
stage in cancer at which cells only have been iransformed to the inumortal
malignant state but remain quiescent or dotmant, now can be distinguished from
the more active life-threatening replicating state which is characterized by the
increased concentration of Replikins. In addition, clues to the viral .pathugenésis
of cancer may be found in the fact that glioma glycoprotein 10B has a 50%
reduction in carbohydrate residues when compared to the normal 10B. This
reduction is associated with virus entry in other instances and so may be evidence
of the attachment of virus for the deli've:ry of virus Replikins to the 10B of glial -

cells as 2 step in the transformation to the matignant state.

[0016] The sharing of immunological specificity by diverse members of the class,
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 understand; why the antimalignin antibody is elevated in all cancers,

and is cytotoxic to cancer cells and related to survival of cancer patients in most or



10

15

25

)

all cell types. Thus antimalignin antibody is produced agamst cancer Replikins,
which share immunological specificity and which are related to the phenomenon

of rapid replication, not to cell type.

[0017] A. second functional basis for the Replikins® role in rapid replication is the
study of data from the past 100 years on influenza virus hemaggluatimn protein
sequences and epidemiology of influenza epidemics and pandemics. To date, only
serological hemagglutinin and antibody classification, but no strain-specific
mnscrvad peptide sequences have previously been described in influenza, and no
changes in concentration and m;nnposiﬁon of any strain-specific peptide sequeices
have been described previously which correlate with epidemiologically

documented epidemics or rapid replication.

[0018] A four to ten-fold increase in the concenfration of strain-specific influenza -
Replikins i one of sach of the four major strains, influenza B, (A)HIN],
(AYH2N2 and (A)YH3N2 was found, and that such increase of Replikin
concentration was related to influenza epidemics caused specifically by each strain
from 1902 to 2001, These increases in concentration. were then shown to be due to
the reappearance of at least one specific Replikin composition from 1 to up to 64
years after its disappearance, plus the emergence of new strain-specific Replikin
compositions. Previously, no strain-specific chemical structures were known with
which te predict which strains would predominate in coming influenza seasons,
nor to devise annual mixtures of whole-virus strains for vamines.. The recent

sharp increase iri H3N2 Replikin concentration (1397 to 2000), the largest in

. H3N2’s history, and the reappearance of specific Replikin compositions which .
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were last 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 waming of coming epidemics,

[0019] Synthetic Replikins are new vaccines. This high degma.of conservation of
Replikin structurés observed whereby the identical structure can persist for 100

years, or reappear after an absence of from one to 64 years reappears indicates that

"what was previously thought to be change in virulence due to randomn substitution

of amine acids in influenza proteins is more likely to be change due to an
organized process of conservation of Replikins. In fact, if rmdom substitutions of
€ach amino acid occuired, the chance against an average length Mum Replikin
sequence being conserved for ane year (let alone 100) is calenlated to be in the

order of 2 to the 27 powerto 1.

[0020] The significant comv;ervatiun of Replikins is not unique to influenza virus is |
also present in foot and mouth disease virus type O and in HIV, as well as in
wheat.

[0021] A third functional basis for Replikins® role in rapid replication is the
increase in chlﬂﬁn concentration shown to be related to rapid replication in HTV.
The Replikin concentration in the slow-growing low-titre strain of HIV (NS1,
“Bru”), prevalent in early stage infection, was found to be one-sixth of the
Replikin concentration in the rapidly-growing high-titre strain of HIV (ST, “Lai™),

prevalent in late stage HIV infection.
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[0022] Other examples are given of the relation of Replikins to rapid replication.
For example, in tomato 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] In malaria, legendary for rapid replication, trypanosomes are released from
the liver in tens of thousandsrﬁ'om one trypanosome. Multiple, novel, almost
“flamboyant' Replikin structures with concentrations of up to 36 overlapping

Replikins per 100 amino acids are found therein.

_[0024] The increase in Replitin concentration in inﬂuenza epidemics is

functionally comparable to the glioma Replikin’s increase in concentration during
rapid replication of malignant glioma cells and comparable to rapid replication in
HIV and in a diverse range of other organisms. Replikins thus are associated with

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

OrgaNisms.

[0025] Replikin concentration and cur_npositiun therefore provide new methods to
detect and to control the process of replication, which is central to the survival and
dominance of each biological population. The discovery of these new proteins
related to rapid replication provides new opportunities 1) for detection of
pathogens by qualitative and quantitative determinations of Replikins, 2) for the

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

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

- the use of Replikins to foster growth of algal and plant foods.
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[0026] There is a significant number of diseases and pathogens which have
proved difficult to detect and treat and for which there is no effective vaccine.
Thus, for each disorder there is a need for developing a target that will provide

effective methods of detecting, treating or preventing these diseases and

pathogens,

SUMMARY OF THE INVENTION

[0027] The present invention provides a method for identifying nucleotids o
amino acid sequences that include a Replilin sequence. The method is referred to
hereinas a 3-p¢-3int-n:=cogtﬁtion method, By use of the “3-point recognition”
method, namely, peptides comprising from 7 to about 50 amino acids including (1)
at least ane lysine residue located six to ten amino acid residues frora a second
lysine residue; (2) at least one histidine resicue; and (3) at least 6% lysine residues
(Replikin) — constituting a new class of peptides was revealed in algae, yeast,
fungi, amoebae, bacteria, plant and virus proteins having replication,

transformation, or redox functions.

[0028] In one aspect of the invention there are provided isolated or synthesized
peptides containing a Replikin sequence. The peptides comprise from 7 to about
20 amino actds including (1) at least one lysine residue located six to ten amino
acid residues from a second lysine residues; (2) at least one histidine residue; and

(3) at least 6% lysine residues.

[0029] The present invention also provides methods for detecting the presence

10
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of a contaminating organism in a body sample or environmental saraple
mmpﬂsing:
(1) isolating nucleic acicis from the body sample or environmental sample;
(2) screening the nucleic acids for the presence of a Replikin siructure; and -
(3) correlating the presence of 2 Replikin structure with the presence of the

contaminating organism.

* [0030) In another aspect of the invention there is provided a process for

stimulating the imraune system of a subject to produce antibodies that bind
specifically toa Replikin 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 organism if such new strain emerges.

[0031] The present invention also provides antibodies that bind specifically to a
Replildn, as defmed herein, as well as mﬁbﬁy cocktails containing a plurality of
antibodies that speciﬂbally bind to Replikins. In one embodiment of the
invention, there are provided compositions cornprising an antibody or antibodies

that specifically bind to a Replikin and a pharmaceutically acceptable cartier.

[0032] In one aspect of the invention there are provided isolated, or separated from
other proteins, recombinant, or synthesized peptides or other methods contaming a

viral Replikin sequence. The viral Replikin peptides comprise from 7 to about 50

-amino acids including (1) at least one lysine residuc located six to ten amino acid -

i1
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residues from a second lysine residue; (2) at least one histidine residue; and (3) at

least 6%% lysine residues. (viral Replikin),

[0033] The present invention also provides methods for detecting the presence
of a contaminating virus in a body sarnple or environmental sample comprising;
(1) isolating mucleic acids from the body sample or environmental sample;
(2) screening the mucleic acids for the presence of a viral Replikin
siructure; and
(3) correlating the presence of viral Replikin structures, their uc_muenh-aﬁun

" and composition, with the presence of the contaminating virus.

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

' stimutating the immune system of 2 subject to produce antibodies that bind

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

the subject an effective amount of 2 dosage of a composition comprising at least

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

ﬁre«sent In an emerging strain of the virus if such new strain emerpes,

[0033] The present invention also provides antibodies that bind specifically to
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

antibody or antibodies that specifically bind to a viral Replikin and a

- pharmacenticaily acceptable carrier. .

12
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[0036) The present invention also provides therapeutic compogitions

comprising one or more of 1solated virus peptides having from 7 to about 50
aming acids comprising: (1) at least one lysine residue located six to ten residues
from a second lysine residue; (2) af least one histidine residve; and (3) at least 6%

lysine residues, and a pharmaceutically acceptable carrier.

[0037] In another aspect of the invention there is provided an antisense
nucleic acid rolecule complemnniary to a virus Replikin mRNA sequence, said
Replikin mRNA sequence denoting from 7 to about 50 amino acids comprising:
(1) at least one lysine. residue located six to ten residues from a second

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

[0038] In yet another aspect of the tnvention there is provided a method of

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

method comprising: administering an effective amount of at least one virus
Replikin peptide having from 7 to about 50 amino acids comprising (1) at feast one
lysine residue located six to ten amino acid residues from a second lysine residue;

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

[0039] In another aspect, there is prdvidﬂd a method of selecting a virs peptide
for inclusion in a preventive or therapeutic virus vaccine comprising;
(1) obtaining at least one isolate of each strain of a plurality of strains of

said virns;

13
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analyzing the amino acid sequence of the at least one isolate of each
strain of the plm‘a.lity of sirains of the virus for the presence and
concentration of Replikin sequences;

comparing the concentration of Replikin sequences in the amino acid
sequence (:)f the at least one isolate of each strain of the plurality of
strains of the wms to the concentration of Replikin sequences abserved
in the amino acid sequence of each ot-'; the strains at least one earlier
tirne ﬁod to provide the concentration of Replikins for at least two
time petiods, said at least one earlier time period beitig within about six
meonths to about three years ptior to step (1);

indentifying the strain of the virus having the highest increase in
concentration of Replikin sequences during the at least two time
petiods; and _

selecling at least one Replikin sequence present in the strain of the
virus peptide identified n stc;:a {4) as a peptide for inclusion -in the virus

vaccine.

[0040] The present invention also provides a mefhod of making a preventive or

therapeutic virus vaceine comprising:

m
@)

()

identifying a strain of a virus 25 an emerging strain;

- selecting at least one Replikin sequence present in the emerging strain

as a peptide template for the vins vaccine mannfacture,
synthesizing pepfides having the amino acid sequence of the at least

one Replikin sequence selected in step (2), and

14
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(4) combining a therapentically effective amount of the peptides of step (3)

with a pharmaceuntically acceptable carrier and/or adjuvant.

[0041] In another aspect, the invention is directed to a method of idcntif);ing an
emerging strain of a virus for diagnostic, preventive or therapeutic purposes
comprising: '

(1) obtaining at least one isolate of each strain of a plurality of straims of
the virus;

(2) sanalyzing the amdne acid sequence of the at least one isolate of each
strain of the plurality of strains of the virus for the presence and
concentration of Repliian sequences;

(3) comparing the concentration of Replikin sequences in the amino acid

- sequence of the at least one isolate of each strain of the plurality of
straing of the virus to the concentration of Replikin sequences observed
in the amino acid sequence of each of the sirains at at least one earlier
.ﬁme period to provide the conceniration of Repliking 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 of the virus having the highest increase in
concentration of Repll.'km 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 ina

15
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protein of an emerging strain of the virus and a pharmaceutically acceptable carrier

and/or adjuvant,

[0043] Also provided by the present invention is a method of preventing or
treating a virus infection comprising administering to g patient in need thereof a
preventive or therapeutic virus vaccine comprising at least one isolated Replikin
present in a protein of an emerging strain of the virus and a pharmaceutically

acceptable carrier and/or adjuvant,

INFLUENZA

[0044] Influenza is an acute respiratory illness of global importance. Despite
infernational attempts to control influenza virus outbreaks through vaceination,
inflnenza infections remain an important cause of morbidity and mortality.
Worldwide influenza epidemics and pandemics have occurred at irregular and
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 1s substantial in terms of morbidity, mortality and economic cost.

[0045] Influenza vaccines remain the most effective defense against influenza
virus, but because of the ability of the virus to mutate and the availability of non-
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 .

antigenic shift and drift. Disease surveillance is also important in assessing the

16
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impact of epidemics. Both types of information have provided the basis of the
Va_,cche compositioﬂ and the correct use of antivirals. However, 1o date there has
been only annwal post hoc hematological classification of the increasing nurber of
emerging influenza virus strains, and no specific chemical structure of the viruses
has been identified a3 an indicator of approaching influenza epidemics or

pandemics. Currently, the only basis for anmual classification of influenza virus as

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

hemapglutinin and nenramipidase proteins, No influenza viral chemical structure
has bean identified prior to this application that can be used for quantitative

wamning of epidemics ox pandemics or to design more effective and safer vaccines.

[0046) Because of the anmual administration of influenza vaccines and the short
period of time when a vaccine can be administered, strategics directed at

lmprovmg vaccine coverage are of eritical importance,

[0047] In 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 (1) at least onc
lysine residue located six to ten amino acid residues from a second lysine residue;
(2) at 1zast one histidine residue; and (3) at least 6% lysine residues. (Influenza

Replikit).

[0048] 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 an influenza virus Replikin sequence, said process comprising -

17



10

15

20

administering to the subject an effective amount of dosage of 2 composition

comprising af least one influénza virus Replikin peptide. In a prefered

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

emerging sirain of influenza virus.

- [0049] The present invention also provides antibodies that bind specifically to an

infinenza virus Replikin, as defined herein, as well as antibody cocktails
containing a plurality of antibodies that specifically bind to influenza vins
Replikins. In one embodiment of the invention, there are provided compositions
comprising an antibody or antibodies that specifically bind to an influcnza

Replikin and a pharmacentically acceptable carrier,

[0050] The present invention also provides therapeutic compositions comprising
one or more of isolated influenza virus peptides having from 7 to about 50 amino
acids comprising:
(1) atleast one lysine residue located six to ten residues form a second
lysine residue;
(2) atleast one histidine residuc; and

- (3) atleast 6% lysine residues, and a pharmaceutical acceptable carrier,

[0051] In another aspect of the invention there is provided an antisense nucleic-

acid molecule complementary to an influenza virus hemagglutinin Replikin

mRNA sequence, said Replikin mRNA sequence denoting from 7 to about- 50

amino acids comprising:

18
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(1) atleast one lysine residue located six to ten residues from a second
lysine residue;
(2) atleast one histidine residue; and

(3) at least 6% lysine residues,

[0052] In yet another aspect of the invention there is provided a methad of
simulating . the immune system of a sebject to produce antibodies to influenza’
vitus comprising administering an effective amount of at least one influenza virus
Replikin peptide having from 7 to about 50 amino acids comprising:
(1) atleast one lysine residue located six to ten amino acid residues from a
second lysine residue;
(2) atleast one histidine residue; and

(3)  atleast 6% lysine residues.

[0053] In another aspect, there is provided a method of selecting an influenza virus

. peptide for inclusion in a preventive or therapeutic influenza virus vaceine

" comprising:

(1) obtaining at least one igolate of each sirain of a plurality of steains of
influenza vims;

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

(3) comparing the concentration of Replikin sequences in the

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

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

19
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of Replikin sequences observed in the hemagglutinin amino acid
sequence of each of the strains at least one earlier time period to
provide the concentration of Replikins for at least two time periods,
said at lt.;,ast one earlier time period being within about six months to
about three years prior to step (1);

identifying the strain of influenza virus having the highest increase in

. concentration of Replikin sequences during the at least two time

periods;
selecting at least one Replikin sequence present in the strain of
inflnenza virus peptide identified in step (4) as a peptide for inclusion

in an influenza virus vaceine.

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

therapentic influenza virus vaccine comprising:

()
@

3

C)

identifying a strain of influenza virus as an emerging strain;

selecting at least one Replikin sequence present in the emerging strain
a5 a peptide template for influenza virus vaccine manufacture,
synthesizing peptides having the amino acid sequence of the af least
one Replikin sequence selected in step (2), and

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

with a pharmaceutically acceptable carrier and/or adjuvant

[0055] In another aspect, the invention is directed to 2 method of identifying an

emerging strain of influenza virus for diagnostic, preventive or therapeutic

. purposes comprising:

20
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obtaining at least 6ne isolate of each strain of a plurality of sirains of
influenza virus;

analyzing the hemagghtinin amino acid sequence of the at least one
isolate of each strain of the plurality of strains of influenza virus for the
presence and concentration of Replikin sequences;

comparing the concentration of Replikin sequences in the
hemagglutinin amino acid sequence of the at least one isolate of each
strain of the plurality of strains of influenza virus to the concentration
of Replikin sequences observed in the hemagglutinin amino acid
sequchcc of each of the strains at at least .m:le carlier time pﬂl-'iod to
provide the concentration of Replikins for at least two time periods,
said at least one earlier time period being within about six months to
about three years prior to step (1); and _

identifying the strain of influenza virus having the highest increase in
concentration of Replikin sequences during the at least two time

periods.

[0056] In yet another aspect of the inveniion, there is provided a preventive or
therapeutic influenza virus vaccine comprsing at least one isolated Replikin
present in the hemagglutinin protein of an emierging 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
{reating influenza virus infection comprising administering to a patient in need

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 pharmaceutically acceptable carrier and/or adjuvant.

TRYPANOSOMES

fOOSS] In one aspect of the invention there are provided isolated or synthesized
trypanosome peptides contaming 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

Replikins),

MALARIA

[0059] One trypanosome disorder which has proved difficult to treat and for which
there is no effective vaccine is mnalaria. Malaria causes much death, and physical
and economic hardship in tropical regions. Malaria is caused mainly by
Plasmodivm falciparum, which has proved to be extremely resistant to treatment
and to date,l a vaccine for malara has remained elusive. Thus there is a need for
effective malaria vaccines and methods of treating or preventing the disease. This
application provides the basia for such vaccines and methods of treatment and

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

_ with Replikin virus vaccines and Replikin influenza 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

preventing or freating malaria. The malaria vaccines comprise at least one isolated
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Plasmodium falciparum Replikin. ‘The present invention also provides methods
for treating or preventing malaria comprising administering to a patient an
effective amount of preventive or tﬂe:Bpeutic vaccine comprising at least one

isolated Plasmodium falciparam Replikin,

[0061] Alzo provided by the present invention are antibodies, antibody cocktails
and compositions that comprise antibodies that specifically bind to a Replikin or

Replikins present in 2 malaria antigen of Plasmodium falciparum,

[0062] Another example of a trypanosome which may he treated under the present

invention as is the case for malaria, the Replikins of Treponema Pallidum

* (syphilis), can be used for detection, prevention, traatment of syphilis.

BACTERIA

* [0063] In one aspect of the invention there are provided isolated or synthesized

bacterial peptides containing a Replikin sequence (bacterial Replikins). The
bacterial 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.
(bacterial Replikins). US Application Serial No. 10/105,232 filed March 26,2002
1 incorporated by reference in its entirety, including but not lirited to the

bacterial sequence listing and information.

[0064] The present invention also provides methods for detecting the presence
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of ﬁ contaminating bacterial otganism 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 siructure; and
(3) correlating the presence of a Replikin structure with the presence of the

contaminating organism.

[0065] 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 bacterial-Replikin sequence, said process comprising
administering to the subject an effective amc;unt of a dosage of a composition
cormprising 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 sirain emerges.

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

- bacterial Replikin, as defincd herein, as well as antibody cocktzils ¢ontaining a

plurality of antibodies that specifically bind to bacterial Replikins. In one
embodiment of the invention, there are provided compositions comprising an
antibody of amtibodies that specifically bind to a bacterial Replikin and a

pharmmaceutically acceptable carrier,

{0067] The present invention also provides therapeutic compositions comprising
one or more of isolated bacterial peptides having from 7 to about 50 amino acids

comprising:
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(1) atieast one lysine residue located six to ten residues from a second
lysine residue;

(2) atleast one histidine residue;

(3) atleast 6% lysine residues; and

(#) apharmaceutically acceptable carrier.

[0068] In another aspect of the invention there is Provided an antisense nucleic
acid molecule complementary to a bacterial Replikin mRNA sequence, said
Replikin mRN A, sequence denoting from 7 to about 50 amino acids comprising:
1 | at least one lysine residue located six to ten residues from a secend
lysine residue;
(2) atleast one histidine residue; and

(3) st least 6% lysine residues.

[0069] Tn yet another aspect of the invention there is provided & method of

- situlating the immune system of a subject o produce antibodies to bacteria

comprising administering an effective amount of at least one bacterial Replikin
peptide having from 7 to gbout 50 amino acids comprising:
(1) atleast one lysine residue located six to ten amino acid residues from a
second lysine residue;
(2) at least one histidine residue; and.

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

Replikin peptide for inclusion in a preventive or therapeutic hacterial vaccine

comprising:

(1)

@

6)

@

®)

obtaining at ieast one isolate of each strain of a plurality of strains of
the bacteria;

analyzing the amino acid sequence of the at least one isolate of each
strain of the plurality of strains of the bacteria for the presence and
concentration of bacterial Replikin sequences;

cc;mpaﬁng the concentration of bacterial Replikin sequences in the
amino acid sequence of the at least one isolate of each strain of the
pluraiity of strains of the bacteria to the concentration of bacterial
Replikin sequences observed in the amino acid sequence of each of the
strains at least one earlier time period to provide the concentration of
bacterial Replikins for at least two time pe‘;riods, said at least one earlier
time period being within about six months to ahout three years prior to
step (1), or earlier in rapidly mutating bacteria;

indentifying the strain of the bacteria having the highest increase in
concentration of bacterial Replikin sequences during the at least two
time periods; and

selecting at least one bacterial Replikin sequence present in the strain
of the bacterial peptide ic_i entified 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;

selecting at Jeast one bacterial Replikin sequence present in the
emerging strain a5 a peptide template for the bacterial vaceine
manufaciure; |

synthesiziog peptides having the amino acid sequence of the at least
one bacterial Replikin sequence selected in step (2); and

combmmg a therapeutically effective amownt of the peptides of step (3)

with a pharmaceutically acceptable carrier and/or adjuvant.

[0072] In another aspect, the invention is directed to a method of identifying an

emerging strain of bacteria for diagnostic, preventive or therapeutic purposes

{1

@

&)

comprising:

obtaining at léast one isolate of each strain of a plurality of sirains of
the bacteria;

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

. gtrain of the plurality of strains of the bacteria for the presence and

concentration of bacterial Replikin sequences;

comparing the concentration of bacterial Replikin sequences in. the

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

plurality of strains of the bacteria to the concentration of bactetial
Replikin sequences observed in the aming 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 eatlier
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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 bacteria having the highest increase in
concentration of bacterial Replikin sequences during the at least two

5 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
' present in a protein of an emerging strain of the bacteria and a pharmaceutically

10 acceptable carnier and/or adjuvant.

{0074] Two important sub-species of bacteria, classified under mycobacteria, are
Mycobacterivm leprae (leprosy) whose 30-s ribosomal protein has & C-terminal
Replikin and Mycobacterium tuberculosis (tuberculosis) whose ATPase has.three

15 Replikins.

Replikin in 30s ribosomal protein s6 of Mycobacterium leprae (Ieprosy) is:

Tovmetdkh

20 Replikins in the ATPase of Mycobacterium tuberculosis are:
hprpkvaaalkdsyrlk
hprpkvaaalk

ksagkwpdkflagaaqvah

25 Replikins in the B-D-galactosidasc. of E. coli:
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hawghqgktlfisrk
hagktifistk

Replikins in Agrobacterium tumefaclens:
hsdqqlavntiaakrlddyk |
hildhpasvggldiramlaveevkidnpvymek
hpasvgqldiramlaveevkidnpvymek
kevmaknenikepaglttaqeafngdpralaqylmnizh
knenikepagltingeafhgdpralaqylmniah
hhdtysiedlaglihdakaarvrvivic
hdtysiedlaqlihdakaarvivivk

hdakaarvrvivk

kigqgakpgegaqlpspkvtveiaaargptpgvelvsppphh

' Kigqgakpgeggalpspkviveiaaarggipgvelvsppph

kaseitktlasgamshgalvaasheavahgtnmvipmsnsgepgeh
kaseitktlasgamshgalvaaaheavah
laseitktlasgamshgalvaaah

kaseiﬂctlgsgamﬁ

kryfpnvktpvggvifaviagavadwh,
bhiaaglgfgasavyplgvqfracekfgadadkatkriakaacksimk
hhizaglgfeasavyplgvgfracekfgadadicatkrfakaaeksimk
hhiaaglpfpasavyplgvqfraeckipgadadkafkyfakaaek .
hhiaaglgfgasavyplgvqfracekfpadadkalkrfak
hhiaaglgfgasavyplgvqfracekfgadadk

hiaaglgfgasavyplgvgiraeckigadadiafkrfakaaekslmk
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hiaaglgfgasavyplgvafraeekfpadadkafiorfukanck
hiaaglgfgasavyplgvafracekfpadadkafkriak
hiaaglgfgasavyplgvyfracekfgadadk
kfglydaafeksscgvefitrkdgvgth "

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

treating & bacterial infection comprising administering to a patient in need thereof
& preventive or therapeutic vaccine comprising at least one iéolatad bacterial
Replikin present in a protein of an emerging strain of the bacteria and 2

pharmaceutically acceptable carrier and/or adjuvant.

FUNGUS

[0076] Tn one aspect of the invention there are provided isolated or synthesized
fungal peptides containing a Replikin sequence. The fungal 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 residne; (2) at least one

 histidine residue; and (3) at least 6% lysine residues (fimgal Replikins).

[0077] All of the methods described above for production of and treatment with
bacterial Replikin vaccines are applicable to the production of and treatment with

fungal Replikin vaccines.

- [0078] In another aspect of the invention there is provided a-process for

stimulating the immune system of a subject to produce antibodies that bind
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specifically to 2 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.

_[0079] The present invention also provides antibodies that bind specifically fo

a fimgal Rephikin, as defined herein, as well as antibody cocktails containing 2
pluﬁljty of entibodies tha-.t specifically bind to viral Replikins. In one
embaodiment of the invention, there are provided compositions comprising an
antibody or antibodies that spe;:iﬁcally bind to a fungal Replikin and a

pharmaceutically acceptable carrier.

{0080] The present invention also provides therapeutic compositions
comprisig one or more of isolated fiungsl peptides having fiom 7 to about 50
amino acids comprising:
(1) at least one lysine residue located six to ten residues from a second
yzine residue;
(2) atleast one histidiné residue;
(3) atleast 6% lysine residues; and

- (4) aphamacsutically acceptable carrier.

[0081] In another aspect of the invention there is-provided an antisense
nucleic acid molecule complementary to an fungal Replikin mRNA sequence, said
Replikin mRNA sequence having from 7 to about 50 wmnino acids comprising:

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

lysine residue;
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(2) atleast one histidine residue; and

(3) atleast 6% lysine residues,

[6082] In another aspect of the invention iherc is provided 2 process for
stimulatipg the immune system of a suj;lject 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 c-nmprisiﬁg at least

one Replikin peptide.

INCREASING REPLICATION

[0083] In yet another aspect of the invention there is provided a method for
increasing the replication rate of an organism comprising transforming a gene
encoding an enzyme or other protein having a replication function in the organism

with at least one Replikin structure.

DEFINITIONS

[0084] As usedherem, the term “peptide” or “protein” refers to a compound of
two or more amino acids in which the carboxyll group of one is united with an
amino group of another, forming a peptide bond. The term peptide is also used to
denote the amino acid sequence encoding such a compoand. 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 antino acid
sequence having 7 to about 50 amino acids comprising:
(1) atleast one lysine residue located six to ten amino acid residues from a
second lysine residue;
. () atleastone histidine residus;

(3) atleast 6% lysine residues.

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

or profein.

[0086] As used herein, "emerging strain” as used herein refers to a strain of a
virus, bacterium, funpgus, or other orpanisms identified as having an increased
increasing concentration of Replikin sequences in one or more of its protein
sequences relative to the concenirafion of Replikins in other strains of such
organism. The increase or increasing t‘.:oncantraﬁon of Replikins oconrs overa
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
example, in influenza virus, but may be a much shorter period of time for batena

and other organisms.

[0087] As used herein, “mutation” refers to change in this stmcture and properties

. of an organism cansed by substitution of amino acids. In contrast, the term
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“conservation” as used herein, refers to conservation of particular amino acids due

to lack of substitution.
BRIEF DESCRIPTION OF THE, DRAWINGS
[0088] Figure 1 is a bar graph depicting the frequency of occurrence of

Replildns in various organisms.

[0089] Figure 2 is a graph depicting the percentage of malignin per willigram

 total membrane protein dering anaerobic replication of glioblastoma cells,

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

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

[0091] Figure 4A is a photograph of a blood smear taken with ordinary and
fluorescent light, Figure 4B is a photograph of a bleod smear taken with ordinary
and fluorescent light illustrating the presencé of two leuketnic cclls. Figure 4 is a
photograph of a dense layer of glioma cells in the presence of antimalignin
antibody. Figure 4D and Figure 4E are photographs of the layer of cells in Figure

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

[0092] Figure 4F is a bar graph showing the inhibition of prowth of small cell lung

carcinoma cells in vitro by antimalignin antibody.

[0093] Figure 5 is a plat of the amount of antimalignin antibody present in

the serum of patients with benign or malignant breast dissase 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 cary out the 3-point-recognition method of
1dentifying Replikin sequences.

[0095] Figure 7 is a graph showing the concentration of Repliking observed
in hemagglutinin of influenza B and influenza A strain, HIN1, on a yeat by year
basis from 1918 through 2001.

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

hemagglutinin of influenza A strains, H2N2 smd HIN2, as well as an emerging

strain defined by its constituent Repliking, designated HIN2(R), on a year by year

basis from 1950 to 2001.

DETAILED DESCRIFTION OF THE INVENTION

[0097] The identification of a new family of small peptides related to the
phenomenon of rapid replication, referred to herein-as Replikins, vaides targets
for detection of paﬂlogcns in a sample and developing therapies, including vaccine
development. In general, knowledge of and identification of this family of
peptides enables dt'avelopmeﬁt of effective therapies and vaccines for any organism
that barbors Replikins. Identification of this family of peptides also provides for

the detection of viruses and virus vaccine development.

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

. detection of influenza virus and provides new targets for influenza treatment. -
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Identification of this family of peptides also provides for example, for the
detection of malaria and provides new targets for malaria vaccine development,
Further examples provided by the identification of this family of peptides include

the detection of infectious disease Replikins, cancer immmune Replikins and

* structural protein Replikins.

[0099] Rapid replication is characteristic of virulence in certain bacteria, viruses
and malignancies, but no chemistry common to rapid replication in diﬁbr@t
organisms has been described. Wehave found a family of conserved small protein
sequences rg:late.d to rapid replication, \;rhich we have named Replikins. Such
Replikins offer new targets for developing effective detection methods ma
therapies. The first Replikin found was the glioma Replikin, which was identified

in brain glioblastoma muitiforme tglioma) cell protein called malignin,

[00100] Hydrolysis and mass spectrometry of malignin revealed the novel 16
mer peptide sequence which contains the glioma Replikin, This Replikin was not
found in databases for the nonmal healthy human genome and therefore appeared

to be derived from some source outside the hody.

[0101] We have devised an algorithm to search for the glioma Replikin or
homoalogue thereof. Homologues were not common in over 4,000 protein
sequences, but were found, surprisingly, in all tumer 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 cormlai‘e_ with the
functional phenomenon of rapid replication. ‘These relationships provide
functiopal basis for the determination that Replikis are related quantitatively as

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 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 Replikin was synthesized in viiro and administered
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
Replikin vaccines in other organisms. With the demonstration of this natural
immune relaﬁonsllﬂp of the Replikins to replication and this natural immune
response to cancer Replikins, which overrides cell type, based upon the shared
specificity of cancer Replikins and rapid replication, both passive augmentation of
this immunity with antimalignin antibody and active augmentation with synthetic

Replikin vaccines now is possible.

[0104] The relationship between the presence of antimalignin antibody and
survival in patients was shown in a study of 8,090 serum specimens {rom cancer
patients. The study showed that the concentration of antimalignin antibody .

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, the antimalignin antibody is cytotoxic to cancer cells at i:licograms )
{femtomoles) per cancer cell, and in vivo the concentration of antimalignin
antibody relates quantitatively to the survival of cancer patients. As shown in
glioma ceils, the stage in cancer at which cells have only been transformed to the
mmortal -maliguant state but remain quiescent or dormant, now can be
distinguished from the more active life-threatening replicating state, which is
characterized by the increased concentration of Replikins. In addition, clues to the
viral pathogenesis of cancer may be found in the fact that glioma glycoprotein 10B
has a 50% reduction in carbohydrate residues when compared to the normal 10B.
‘This reduction is associated with virus eniry in other instances, and 5o may -he
evidence of the attachment of virus for the delivery of virms Replikins to the 10B

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

[0105] Our study concerning influenza virus hemagglutinin protein sequences and
influenza epidemiology ov& the past 100 years, has provided a sécond ﬁmctic.mal
basis for the relations of Replikins to rapid replication. Only se:*oiogical
hemagglutinin and antibody classification, but no strain-specific conserved peptide
sequences have previously been described in influenza. Further, no changes in
concentration and composition of any strain-specific peptide sequences have been
described previously that correlate with epidemiologically documented epidemics
or rapid replication, In this strdy, a four to ten-fold increase in the concentration
of strain-specific influcnza Replikins in one of each of the four major strains,
influenza B, (A)HINI, (A)H2N2 and (A)143N2, is shown to relate to influenza -

epidemios caused by each strain from 1902 to 2001.
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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 1 to up to 64 years
afier its disappearance, plus the emergence of new strain-specific Rephkm
compositions. Previously, no strain-specific chemical structures were known with

which to predict the strains that would predowinate in coming influenza seasons,

- nor to devise anmeal mixtures of whole-virus strains for vaceines. The recent

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

H3N2's history, and the reappearance of specific chliidn compositions that were
last seen in the high mortality H3NZ pandemic of 1968, and in the two high
mortality cpidcxﬁics of 1975 and 1977, but were absent for 20-25 years, together
may be a warming of coming epidemics. This high degree of conservation of
Replikin structures observed, whereby the identical structure can persist for 100
years, or reappear after an absence of fiom one to 64 years, indicate that what was
previously thought to be change due to random substitution of amino acid_s in
influenza proteins is more likely to be change due to an organized process of

conservation of Replikins,

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

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

HIV tat, and wheat.

[010%] A third functional basis for Replikins’ role in rapid replication is seen in the
increase in rapid replication in HIV. Replikin concentration was shown {o be

welated to ragid replication in HIV. We found the Replikin.concentration in the
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slow growing low-titre strain of HIV (N1, "Bru™), which is prevalent in early
stage infection, to be one-sixth of the Replikin concentration in the rapidly-

growing high-fitre strain of HIV (SL *Lai")(prevalent in late stage HIV infection).

[0109] Further examples demnonstrate the relationship of Repliking to rapid
replication. In the "replicating protein,” of tomato curl leaf gemini virus which
devalstates tomato crops, the first 161 amino acids, the sequence which has been
showm to bind to DNA, was shown to contain five Replikins. In malaria, |
legendary for rapid replication when irypanosomes are veleased from the liver in
the fens of thousands from one trypanasome, multiple, novel, almost ‘flamboyant
Replikin structures have b@en found with concentrations of up to 36 overlapping

Replikins per 100 amino acids.

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

structure provides a stable invariant tarpet 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 Var_wng structure provi(-les an
inconstant target, which is a pood strategy for avoiding attackers, such as
antibodies that have been generated specifically against the prior structure and thus
are ineffective against the modified form. This strategy is used by influenza virus,
for example, so that a previous vaccine may be quite ineffective against the current

virulent virus.

40



10

15

20

25

REPLIKINS AS STABLE TARGETS FOR TREATMENT

[0111] Both bacteria and HIV have both Replikin and non-Replikin amino acids. -
In HIV, for example, there has been a recent increase in dreg-resistance from 9%

to 13% due to mutation, that is substitufion of non-Replikin amino acids. (See

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

development of “resistant strains® is due to a similar mechanism. However, we

have found that Replikin structures do not mutate or change to the same degree as

- non Replikin amino acids (see also discussion of foot and mouth disease virus

conservation of Replikins discussed herein). The Replikin structures, as opposed
to the non-Replikin structures are conserved and thus provide new constant tarpets

for treatment.

[0112] Certain structures too closely related to survival functions apparently
cannot change constantly. Because an wéenﬁal mﬁpouem of the Replikin
structure is histidine (h), which is know for its frequent binding to metal groups in
redox enzymes and probable source of encrgy needed for replication, and since
this histidine structure remains constant, this structure remains all the more

attractive a target for destruction or stimulation.

-[0113] From a proteomic point of view, inventors construction of 2 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 this case replication. Exaraples of the increase in Replikin concentration with
virulence of a disease include, influenza, HIV, cancer and tomato leaf curl virus,

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

41



10

15

20

25

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

tomato virus, HIV and cancer.

[0114] Replikin concentration and composition provide new quantitative

methods to detect and contyol the process of replication, which is central to the
survival and dominance of each biological population. The sharing of
immunclogical specificity by diverse members of the class, as demonstrated with
antimalignin antibody for the plioma and related cancer Replikins, suggests that B

cells and their product antibodies may recognize Replikins by means of a similar
i‘ecognition language.

[0115] Bxamples of peptide sequences of cancer Replikins or as containing a

- Replikin, i.¢., a homologue of the glioma peptide, kagvafihkk, may be found in

such cancers of, but not limited to, the lung, brain, Lver, soft-tissue, salivary gland,

nasopharynx, esophagys, stonach, colon, recium, gallbladder, breast, prostate,

uterus, cervix, bladder, eye, forms of melanoma, Iymphoma, levkemia, and kidney.

[0116] Replikins provide for: 1) detection of pathogens by qualitative and
quantitative determinations of Replikins; 2) treatment and control of a broad range
of discases in which rapid replication is a key factor by targeting native Repliking
and by using synthetic Replikins as vaccines; and 3) fostgring increased growth

rates of algal and plant foods,

[0117] The first Replikin sequence to be identified was the cancer cell Replikin

- found in a brain cancer protein, malignin, which was demonstrated to be enriched
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ten-fold during rapid anaerobic replication of glioblastoma multiformte (glioma)

cells. (Figure 2) Malignin is a 10KDa portion of the 250 KDa glycoprotein 10B,

which was isolated in vivo and in vitro from membranes of glioblastoma

multiforme (glioma) celis. Hydrolysis and mass spectroscopy of malignin

revealed a 16-mer peptide sequence, ykagvafluldmdide (SEQ ID NO.:4), which is

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

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

human genome.

Table 1

16-mer peptide sequence ykagvaflhkdmdide obtained
from maligunin by hydrolysis and mass speciromeiry
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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.
(Bogoch et al., Cancer Detection and Prevention, 26 (Suppl. 1): 402 (2002)), The
concentration of antimalignin antibody in serum in vivo has been shown to relate

quantitatively to the survival of cancer patients. (Bogoch et al,, Protides of

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

shown to be cytotoxic to cancer cells at a concentration of picograms (femtomolar)

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

402 (2002),

[0119] Studies carried out by the inventors showed that the glioma Replikin is not
represented in the normal healthy human genome. Consequently, a search for the
origin and possible homologues of the Replikin sequence was vndertaken by

analysis of published sequences of various organisms.

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

constructing a recognition prutcomié system to visually scan the amino acid
sequences of proteins of several different organisms, a new class of peptides, the
Replikins, was identified. The present invention provides a method for
identifying nucleotide or amino acid sequences that include a Replikin sequence.
The method is referred to herein as a 3-point-recognition method. The three point
recogpition method comprises: a peptide from 7 to about 50 amino acids including
(1) at least one lysine residue located six to ten amino acid residues from 2 second
lysine residue; (2) at least o:'fe histidine residue; and (3) at least 6% lysine

residues. (Replikin). These peptides or proteins constitute a new class of peptides-
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in species inc]udhé algae, yeast, fungi, amoebae, bacteria, plant, virus and cancer
proteins having replication, transformation, o-r redox fimctions. Replikin peptides
have been .found to be concentrated in laxger ‘replicating” and “transforming’
proteins (so designated by their investigators, See Table 2) and cancer cell

proteins. No sequences were found to be identical to the malignin 16-mer peptide.
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Table 2:

Examples of Replikins in various organisms - prototype: Glioma Replikin® kagvaflikk

(SEQ ID No.:1)
SEQTD
Alpae: NO. :
34 | Coldophera prolifera kaskftkh
35 | Isolepisprolifera kaqoetgeikgh
Yeast: 36 | Schizosaccharomyces pamibe Yeafloypkkhlk
37 | Oryze sativa : Kmyenelhk
2 | Sacch. cerevisiae replication binding protein heikrelgiifdk
Fungi: Jsocitrate lyase ICH 1, Penicillivm mameffe kvdivthgk
38 | DNA-dependent RNA polymerasc | [, Dizeala destructiva kleedaayhrkk:
39 [ Ophiostoma novo-ulm [,RNA i Dutch eim discase kvilplmenikgiffkh
40| fungus
Amoeba: 4! | Entamoeba invadens, histone HIB Kilkgdinkh
Bacteria; 42 | Pribosomal protein replication factor, Helicobacter pylori | ksvhiaflk
Replication-assaciatcd protein Staph. aurcus
10| Mycoplasmm pulmonic, chromosome replication kEekithnk
43 | Macrophage infectivity potentiator, L. legionella kevhifqlick
90 | Bacillus anthraciz ahlisvkk
91 | Bacillus anthracis Bvkkckeknk
92 | Bacillug anthraciz khiviisvk
93 | Bacillus anthracrs kkdddkdiygkdallh
94 | Bacillus anthmcis kwokikqh
95 | Bacillus anthracis o Sprplepkhaill:
. vemayihinew-
95 | Bacillus anthracis k.mumn'qmsdli " :
97 | Bacillus anthracis Ravadyagyidionsly-
98 | Bocillus anthracis Testvqkuapk
Flants: 44 | Arabidopsis thaliana, prolifers Tedhdfdgdl:
45 1 Arabidopsis thaliana, cytoplasmic ribaseimal kembepikakdcah
46 | Amabidopsis thaliana, DNA binding prolein kelsstiaeksh
Viruses 9 |Replication associated protein A [Maize straak virus] Kekipeladeimndiish
11 {Bovine herpes virus 4, DNA replication protein hkinitrggk
12 | Meleagrid herpesvirus 1, replication binding protein hldiyrlimk
47 | Feline inmunodeficiency . Rlledyklvie
3 | Foot and Mouth Disease (O) hkgkivepvk
5 |y Type1 keficgkegh
7 |HIVType2 kevmegkeph
59 | Smalt Pox Virus (Variola) khynmitwryk
160 | Small Pox Virus (Vatiola) ky=qtgkelith
101 | Small Pox, Virus (Variolz) hyddvrikndivvsrck
102 | Small Pox Virus (Variols) hrildildsk;
103 | Small Pox Virus (Variata) kerghmyyfek -
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Tumor 48 | Rous sarcorna virus tyrogine-protein kinase Kdthek
Viruses: 49 | v-yes, avian sarcoma kklrhdk
50 | c-yes, colon cancer, malignant melanama kkirhdk
51 | v-reC, aviom sarcoma kkirhek
52 | c-src, colon, mammary, prmrereatic cancer kkirhek
53 | Neuroblagton:a RAS viral {v-ras) oncagene kqzhelak
$4 | VPl (major capsid protein) [Polyamavious sp.] kihefskh
55 | Stndbis knlhekik
56 | El [Human papilloamavirus type 71] Khrpliglic
57 | v-erbB from AEV znd c-erb vk
58 | v-fs (feline sancoma) . knihlekk
59 | c-fats (acute and ghronic myelomonocytic tumors) kmihlekk
60 | large c-antigen I [Polyomevims sp.l * | kphlagslek
61 | middle t-antigen [Polyomavirus sp,l- kahrefkdk
62 | small vantigen [Polyomavirus spJ, kphreTedk
63 | v-abl, murine acute beulosmia kvpvlisptlkh
¢4 | Human T-cell lymphotropic virus typo 2 klllevdkdish
65 { c-kit, G tamors, small eall lung carcinoma kagitimvireyh
18 |Hepatt=C hypphpgcivpak
Trans- 66 | Transforming protein myb
Forming &7 | Transforming protein mye, Burkitt lymphoma Taveqikhk
Proteins: 62 | Ras-releted GTP-binding protein k=fevikvih
69 | Transforming protein ras (teratocarcinoma) kkkhevkk
70 | TRAP-assoclated NF-LE activator TANK kankdhlsk
71 | RFP iransforming protein hllrvkdikk
72 | Transforming protein D (3.C) kyrapihriik
43 | Papilloma virus type 11, transforming protein klkhilgharfik
74 | Protein tryosine kinase (EC 2.7.1112slk wedhvichykirk
75 | Transforming protein (axI(-)} kekirdvmvdrhk
76 | Transforming protein (M-ryc) klqarqqqtiikich
77_| Fibroblast prowth factor 4 (apest sarcoma)
Cancer 78 | Matrix metaloprotginase 7 (atarine) keipThfik
Cell 19 | Transcription factor 7-like
Protcins: 20 |Breast cancer antigen NY-BR-27 kashdplak
81 | BRCA-1-Associated Ring Domain Prolein (breast) kithpkdalik
82 | Autoantigen from a breast tumor’ khlridcfik
83 | Gliorma Replikin (this study) lagvafibkk
84 | Ovarian cancer antigen khlridcdrglc
85 | EEL leukemia deskkhkdk
26 | Proto-oncogene tytosineprotein kinace C-ABLE hkzelpalprk
£7 | Adenomarosis polyposis coli kkldpsrlkgdnek
BE | Gastric camcer transforming protein kidegorvsptmkvth
49 | Transforming protein (K-RAS 28} lung khkekenidghddkkick |

[0121] Xdentification of an amino acid sequence as a Replikin or a5 containing a

Replikin, i.e., a homologue of the glioma peptide, kagvaflhik, requires that the

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

system the sequences have three elements: (1) 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 of 7 to

about 50 residues.
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[0122] Databases were searched using the National Library of Medicine

keyword “PubMed” descriptor for protein sequences containing Replikin
sequences. Over 4,000 protein sequences were visually examined for homolopues,
Sequences of all individual proteins within each group of PubMed-classified
proteins were visually .scanned for peptides meeting the three above-listed
requirements. An infrequent- occurrence of homologues was observed in ‘-‘Virus
i)ePﬁdm” as a whole (1.5%) (N=953), and in other peptides not designated as
associated with malignant transformation or replication such as “brain peptides”
and “neuropeptides™ (together 8.5%) (N=845), However, surprisingly,
hornolognes were significantly mare frequently identified in large "replicating
protems,” which were identified as having an established function in replication in
bacteria, algae, and vinuses. Even more surprising was the finding that Replikin
homologues occurred in 100% of "tumor viruses" (N=250), in 97% of "cancer
proteins” (IN=401), and in 85% of "transforming viruses" (N=248). -These results
suggest that there are shared properties of cancer pathogenesis regardless of cell
type and sugpest a role of viruses in carcinogeuﬂsils, ie., conversion of cells ﬁaﬁ a

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

[0123] Homologues of the following amino acid sequence, kagvaflhkk, as defined
by the three point recognition method, were found in such viruses, or vnal
;-)epﬁdas, as, but not limited to, adenovirus, lentivirus, a-virs, retrovirus, andeno-
associated virus, human immunodeficiency virus, hepatitis virus, influenza virus,
maize streak virus, herpes virus, bovine heipes virus, feline immunodeficiency
virus, foot and mouth disease virus, small pox virus, rous sarcoma virus,

neuroblastoma RAS viral oncogene, polyamavirus, sindbis, human papilloma
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vitus, myelomonocytic tumor virus, murine acute leukemia, T-cell lymphotropic

virus, and tomato leaf curl vims.

[0124] Repliking are present in such bacteria as, but not limited to, Acetobacter,

Achromobacter, Actinomyces, Aerobacter, Alcaligenes, Arthrobacter,

Azotobacter, Bacillus, Brevibacterium, Chainia, Clostridium, Corynebacterium, |
Erwinia, Bscheria, Lebsiella, Lactobacillus, Haemophilus, Flavobacterium,

Methylomonas, Micrococcus, Mycobacterium, Micronomspora, Mycoplasma,

Neisseria, Nocardia, Protens, Pseudomonas, Rhizobium, Salmonells, Serratia, -

Staphylococcus, Streptocossus, Streptomyces, Streptosporangium,

Streptovirticillium, Vibrio, peptide, and Xanthomas.

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

‘Digeula, Qphiostoma novo-ulim, Mycophycophta, Phytophthora infestans,

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

Paecilomyces, Pichia, Rhizopus, Torulopsis, Trichodera, and Erysiphe.

[0126] Replikins are present in such yeast as, but not limited to, Saccharomyees,
Cryptococeus, including Cryptococeus neoformas, Schizosaccharomyees, and
Oryza.

[0127] Replikins are present in algae such as, but not limited to, Caldophera,
Isolepisprolifera, Chondms, Gracilaria, Gelidium, Caulerpa, Laurencia,
Cladophexa, Sargassum, Penicillos, Halimeda, Laminaria, Fucus, Ascophyllum,

Undari, Rhodymenta, Macrocystis, Eubhcuma, Abnfeltia, and Pteroclasia.
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[0128] Replikins are present in amoeba such as, but not limited to, Entamoeha
(including Entamoeba invadens), Amocbidae, Acanthamoeba and Naegleria.
[0129] Replikins are present in plasts such as, but not limited to, Arabidopsis,

wheat, rice, and maize,

AUXILIARY SPECIFICATIONS
[0130] To pemmit classification of subtypes of Replikins, additional or
“auxiliary specifications™ to the basic *3 -point-recognition” requirements may be
added: (a) on a structural basis, such as the common occurrence of adjacent di- and
polylysines in cancer cell proteins (e.g., transforming protein P21B(K-RAS 2B),
Tung, Table 2, SEQ ID NO.: 89), and other adjacent di-amino acids in TOLL-tike
receplors, -or b) on a functional basis, such as exhibiting ATPase, tyrosine kinase

orredox activity as seen in Table 2.

FUNCTIONAL DERIVATIVES
[0131] “Functional derivatives” of the Replikins as described herein are

fragments, variants, analogs, or chernical derivatives of the Replikins, which retain

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

for the Rephkin, A fragment of the Replikin peplidé refers 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 2 non-

natural protein substaﬁﬁally similar to either the entire protein or a fragment
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thereof. Chemical derivatives of 2 Replikin contain additional chemical mojeties

not normally a part of the peptide or peptide fragment.

[0132] As seen in Figure 2, during anaerobic respiration when the rate of cell
replication is increased, malignin is entiched. That is, malignin is found to
increase not simyply in proportion to the increase in cell number and total
membrane proteins, but is enriched as much as ten-fold in concentration, starting
with: 3% at rest and reaching 30% of total memhrme,- protein. This clear
demonstration of a marked increase in Replikin concentration with glioma cell
replication points to, and is consistent with, the presence of Replikins 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 ID NO.: 2) (hsikrelgiifdk); the “replication associated protein A of
maize streak virus? (SEQ ID NO.: 8) (kyivcareahk) and (SEQ 1D NO.: 9)
(kekkpskdeimrdiish); the “replication-agsociated protein of Staphylococcus
aureus” (SEQ IDNO.: 10) (kektthnk); the “DNA replication protein of bovine
herpes virus 4" (SEQ ID NO.: 11) (hkinitnggk); and the “Mealigrid herpes virus

1 replication binding protein” (SEQ ID NO.: 12) (hkdlyrllnk). Previous studies
of tomato leaf curl gemini virns show that the regulation of virus accumulation
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) knletpvnklfiricreth, (SEQ ID NO.: 15)
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hpniqaaksstdvk, (SEQ ID NO.; 16) ksstdvkaymdkdgdvldh, and (SEQID NO.:
17) kasalnilrekapkdfviqth.

[0133] Table 2 shows that Rephkin-containing proteins also are associated
frequently with redox fimetions, and protein synthesis or elongation, 2s well as
with cell replication. The association with metal-based redox functions, the
enrichment of the Replikin-containing glioma malignin concentration during

anacrobic replication, :nd the cytotoxicity of antimalignin at low concenirations

(picograms/cell) (Figure 4c-£), all suggest that the Repliking are related to central

respitatory survival fimetions, have been found less often subjected to the

mutations characteristic of non-Replikin amino acids.

[0134] Of particular interest, it was observed that at 1east one Replikin per
100 amino acids was found to be present in the hemagglutinin proteins of almost
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 four prevalent streins of influenza virus, influenza B, HIN1, H2N2,

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

are shown in Tables 3, 4, 5 and 6, below,
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" Table 3

Replikin Sequences present in hemagglutinins of Influenza B viruses in each year for whichi amito acid sequences were avaitable {1902-2001).

Influenza B ReplikinsYear Detected in Influenze B strain

(Peal in Figure 7: EBL BB2 ) :
kshfantk {SEQ ID NC. 104) 1902,19,24,33,40,43.51,59,‘?S.TE,ESE',Q0,93,97,93.99,0d,01
kshfan]kgtlk {SEQ ID NO. 145) l902,1‘5?,24.33,4ﬂ.43,51,59,'?5,'?6,IL,EP,QD,QS,?T,DS,DQ,DU,{}I
kshfanlkgtiirgklcpk (SEQ ID MO, 106} 1902,19,24,38,41’.},43,;1,59,?5,76,339,93.93,9'!.93.99,(!0&1
bekyzegink (SEQ Iy NO. 107) 1902,19.24.33,40.43&,59.?S.TE,E39,90,93,9'?,98.9?,{!0,01
hekygginksk (SEQ ID NO. 143) 1902,1 9.24.38,40,43,&,59.'?5,'?6.11,89,90,93,97.98.99,130,{]‘1
hekyggtnkskpyytgehak (SEQ ID NO. 109) 1902,19,24,38,40,43,51,59,75,76,77,89,90,93,97,95,99,00,0
hakaimmepiwvk (SBQ ID 10, 114) l901,19.24.3E,40,43.§L59.?5,75,11.39,90,93.9?,98,99,{}0.01
hakzignepiwvktplkiangtk (SEQ ID NO. 111} ' 1902,19,24,38,40,43,51,59,75,76,77,89,90,93,97,98,59,00,01
halaignepiwvkiplkiangtityrppak (SEQ I NO. 115 I5‘02.19,241,33,40,43,11_,59,75.?6,‘??,39,90.93.9?.93,99.00.(11
nakeignepiwvkiplklengtkyrppakilk (SEQ IDNO. 113) 1902,19,24,38,40,43,51,59,75,76,77,89,90,93,97,98,99,00,01 .
hfanlkptkirgk (SEQ ID NO, 114) : 1519, 76, 89,90, 99,00,01
kiantkgtktrgldepk (SEQ ID N, 115} 1919, 76, 90 00,01
hsdneigmvklygdsk (SEQ ID NO. 116) 1919
hsdneigdkmvidygdskpok (SEQ ID NO. 117) 1919
hsdneiqmvidygdskpak (SEQID NO. 118} 1915, 24, . 9798, 00
Kk{a)silhevk (SEQ ID NO, 115) 1519, 40, 59, 90,03
ketgtipsakasilh (SEQ ID NO. 120} 1919, _ 00

ketgtipsakasilhevk (SEQ ID NO. 121) . 1919, 93



¥s

kygginkskpyytgek (SEQ ID NO. 122) 1919

kvweasgrskvikgsloligeadelh (SEQ ID N0, 123) 1918, - 38,4043, 59,75,76,77.80.90, 98,959,600
kpyytgehah (SEQIDNO, 124) : 1919, 38,40, 59, 000939708 O1
kemgtipsakasilhevk (SEQ ID NO. 125} 1924, 43, 75,706,772, 93 .
hovinaekeppppyk (SEQ ID NO. 126) 1438, 93,97, &0
hsdnetqmaldygdsk (SEQ ID NO. 127) ' 1938, 93,97, 00
hgvavaadikstqeaick (SEQ IDNOQ. 128) : 1540, 59, &0
bgvavaadikstqeainkdtistgeaink (SEQ ID NOC. 129) 194G _
klygdskpqkftesangvith (SEQ ID MNO. 130) 1943, 75,76,27, 93,57, a0
hsdnetgmaklyedskpgk (SEQ ID NO. 131) ) 1943,  7576,2%, 93
hfanlkgtqtrgk (SBQ ID NO. 122) ' 1959

kprsalkeokgfh (SEQ ID NO, 133) 1988
kskpyytgehaksi(g/a)ncpiwvk (SEQ ID MO, 134) ' 2000
I infivenza B has not been responsible for any human pandemic (global distribition}.

2, Abbreviation for years: eg, “19" = 1919, “(1™ = 200].

3. The Girst year that a given Replikin appears s indicated at the beginning of the series of years in which that Replikin has been found,

4. "Overlapping Replikin sequences ars listed separately,

5 Inerease in number of new Replikin structures ocours In years of epidemics (underlined): eg. 1951 and 1977 end comelates with increased total Replildn concentration {number of

Replikins per 130 amino acid residuss). See Figure 7.
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Pezk in Fignre7 :

hpiviltigeeplonrk)(sA)alk (SEQ ID NO. 135)
hdsnvimly(e/gikv(i)(n/s)ni{kirlonatt (SEQ IDNO. 136}
hdsnvimly(e/gkv {0 nfs)glk (SEQ ID NG, 137)

Tabled - )
HINI Replikin Sequences present In HIN] hefmagghtinins of Influenza viruses (n each year fior which amino ecld sequences wers availebie (1918-2000)

NI Repllirin Yoar Detected i

HINS Strain

2l

BL

1918, 28301
1918, 28301,
30, 35,

hke(nn/dd)(aft/e}emesvit/k)ngtydyployseeskinrefei)idgvk (SEQ IDNO. 138) 1818,

Nhe(nvdd){aive)emesvriingtydypkyseesk (SEQ IYNO. 139)

han{e/g)geeyaadqksiqnai{d/mgimknsviek (SEQIDNO.141)
nan{e/g)agsgyaadqksignaildinigik (SEQID NO. 142)
Lfsifpkesswpnh {SEQ 1D NG, i43)
hg{nfs)sypkl{nie)ksy(v/tinnkgkeviviwgvi (SBQ D NO. 144}
ksy{vionkgkeviviwgvh (SEQ IDNO, 145)
hkcrnecmesykngrydypkysesskinrekidgvle (SEQ 1D NO. 146}
bkennecmesvingtydyphkyseesk (SEQ [D N, 147)
hkcrnecmesvingtydypk (SBQ 1D NO. 148}

hkcnnecmesvlk (SEQ 1D NO. 149)

hingkssfy{k/)nllwit{e/g)knglypalsksyvonkek (SEQD NO. 150)

Bngkssfy(/ointiwlt{e/glnglyprisksyvnnk (SEQ ID NO. 151}
kngkssy(k/rinliwli(e/g)knglypnlsk (SEQID NO. 152)

1918,

1218,
1218,
1618,

30, 35,
ban{e/g)qgsayazdqkstqnaildin)gitmlovasvieknntqRavekefklek (SEQID NO. 140) 1918,  28,30,31,35,
1918, 2830,31.35,
1918, 28,30,31,35,

1928,
1528,
1528,
1528,
1928,
1928,
1928,

35,
35,

EErE

B

5,
53,
59,

Eil 12.13

R
R BB

88,
88,

El4

21, 95,
51, 95,

o5
93
5

-3

5
85
95

95,
95,
95,

1‘2]&,25,23,30,}1,35,4?,43,5I,SE,SS,S&jT,SB,ﬂ,E?_E,Sﬁ.E1,35,3?,33,59,91.BZ.QSM \58,599,00
' 72.79,20,
77,7980,
n o s
3, &b,

]

98
o8
93
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nngkssmmnuwwg]n {SEQID'NO. i53) _ 1928,

a1, 95, 00
kssfylnllwiteknglypnlsksyvnnkekeviviwgvh (SEQ ID NO, 154) 1928, 1l 95
nltwitelmglypnisksyvnnkekevlviwgvh (SEQ ID NO. 155) o 1928, 3L a5
knglypalsksyvankekeviviwgvh {SEQ I NO, 156) ' 1928, a, 95,05, 00
ksy(via)nnkekew(lt-3tw/)lwgvh (SEQ D NO. 157) 1928, 3L 51, 9596, 98, 00
kesswpmhtvik (SEG ID NO. 158) 1928, a4, 95
het{/n)kgviaacpyagassfymiiwivkkensypkisksyvonk (SEQ 1D NO, 159) 1030, 35
het(t/n)kgvtazcpyagasstymllwlvkkensypklsk (SEQ ID NO. 160) 1930, 35
Kfelfpktsswpneviviwavh (SEQ ID NO, L61) 1930
kerswpkh (SBQ D NO. 162} 1947,  51,52,55,56, 79, 82
Kisksyvonkekeviviwgv: (SBQ ID NO. 163) ' 1047, 1
knnkekevlviwgvh (SEQ ID NO. 164) 1947
bkmi{giassfy(rKnliwlekng(Us)ypn)isksyannkek (SEQ ID NO. 165) 1948 , 89, 9
hikm)gqiksely(zknllwliek (SEQ D NO. 166) ' 1948 , 89, o5
tiakkssiyk (SEQ ID NO, 167) 1951, 57,59
Eogklerlkgk (SEQ ID NO. 168) 1951,52,55,56,57,59,
hyklnn{g/g)kk {SEQ [DNO. 169) . 1956, ' 00
hdtyrdesinnefgiqgvkitggyk (SBQ ID NO. 170) 1956
kengefeink (SEQ ID NO. 171) ' 1956
Kirliekndkyhqlek (SEQID NO. 172} 1956
Klartickndkyh (SEQ 1D NO. 173) 1956
kehdkgslstik (SBQ [D NO. 174) 1956
Kifingdyaklyiwgvh (SEQ IDNG. 175) 1956

hagklerkgiaplglgk (SEQ D NO, 176) 1959, 82
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hetneqvieacpyagansfmlivlvidcessypkisk (SBQ ID NO. 177)
betmrqvtancpyrgansifmilwivkkessypk (SBQ ID NG. i78)
hpptstdqgslyanadayifvgsskynrki (SEG IDNO. 17%)
Dpptstdqaslyqnadayifvgsskynrkfipets (SBQ ID NO. 180)
hdiyrdezinnrigiqgvkitogyk (SEQ D NO. 151)
hqneqgsgyaadgkstqmeidgitnkvnsviekmntofiavgk (SEQ ID NO. 182)
hgneggsgyeadqksignaidgimbivosviek (SEQ D NO. 183}
hqnaqgsgmdqlwmnamgimkmsﬁemmﬂvglmﬁzﬂek {(5BQ [D'NO. (34)
hngklerikgieplqigh (SEQ 1D NO. 185)

bkenneemesvk (SEQ D NO. 156)

kfeifpkasswpnb (SEQ [D NO. 187)

bdsnvkniyekvrsgimnak {SEQ ID NO. 188}
kynsvikkmntqfaavghefnt {SEQ IT NO. 155)

Khngktck (SEQ LD NO. 190} '
Rkgtaypklsksythnkgkeviviwgvk {SEQID NO, 191)
Wgisypkisksythakgkeviviwgvh (SEQ [D NO. 192)
WsksythnXgkeviviwgvd (SEQ ID NO. 133)
keythnkgkevlvlwgvh (SEQ [D MO, 194)

keviasoshk (SEG IDNO, 195)
kevtascshkgrssfyrllwlteknglypnlsk (SEQ ID NO. 196)
kegnsypklsksyvnnkekevivlwgih (SEQ 1D NO. 197)

kefnblek (SEQ IDNO. 198)
hpptstdqqslyqpadayvvgsskynkldkpeistrpk. (SEQ ID NO. 199)
bppistdggslyqnadayvfvgsskynkkik {SEQID NO. 200}

5
3]
Bl

1581
198t
1981
1981
1581
1981
1981
1981

|

'l

1085,87
195587

1588
1538
1588
1968
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heghssfymUwltekegsypkiknsyvalé (SEQID NO. 201)
heghssfymilwltekegsypk (SBQ 1D NO. 202} '
hikcdnecmmesvrgtydypkysessk (SEQ ID NO. 203)

kesswprhitviic (SEQ ID NO. 204)
kntwiteknglyprlsksywinkekeilviwgvh (SEQ ID NO. 203)
hnghssfyk/myini-Hlwlte/a)(-mglypalsk (SEQ D> NO. 206)
bngkssyknllwltek (SEQ 1D NO. 207)
hitvikgvtascshnghsstyknllwlteknglypnlsksyvnnkekeviviwgvh (SEQ ID NO. 208)
Blve(/)gv(tis)aseshngkssty(l/m) - Wiwit(&E)(-nglypaisk (SEQID NO. 209)
htvtkgviaseshngkssfyknlbwltek (SEQ ID NO. 210)
kyvrstklrmvigimipsiqergifgatagfieggwigmidgwygys (SEQID NO. 211)
hqneggsgyaadqkstanaingitnlomsiiekmatgfiavele (SEQ ID NO. 212)
haneqgsgyaadqiatqnaingimiovnsiiek (SEQ ID NO, 213)
hanegesgysadakstqnitngimk (SEQ [D NO. 214)
hsgarsfymtiwivkkansypk (SEQ [D NO. 215}
hsgarsfym]iwivickgnsypkink (SEQ ID NO. 216}
hsgarsfymllwivickgnsypkinksytndk (SEQ IDNO. 217
hsgarsfymllwivkkgnsyphinksytndkgk (SEQ ID NO. 218
htvskgvitseshugk (SBQ D NG, 219) -

katswpnbettk (SEQ ID NO. 2207

kavitseshmak (SBQ ID NO. 2213

kegnsypkinksytndigkeviviwgvh (SEQ 1D NO. 222)
kinksymdkgleviviwgvh (SEQ ID NO. 223)

ksymdkgkevlviwgvh (SEQ 1D NO. 224)

1991
1991
1991
191,92
1991,92, 96
199192, 95,
199192, 95
1995
1995,
. 1995
1985
1995
1995
1995
15548
1996
1996
199§
1995
1995
1996
1955
1325
1996

a0
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hnqkssfymiiwdifety inglypnlskey(viajannkek (SEQ ID NO. 225} ' £997,98,99

hpitigecpkyvrsak (SEQ ID NO. 226) S 1997
honeqesgyaadqustqnaingitniomsviekmntqftavek (SEQ ID NO. 227) : 1598
haneqgagyvasdgkstqnaingitnkvhsvieh (SEQ JD NO. 228) . 13498
hnghssfymmilwiekmglypolsksyvnnkek (SEQ ID NO. 229 . 1958

L Influenza H1M1 wes responsible for the homan pandemle (global distribution} of 1918,

2. Abbreviation for years: eg. “967 = 1995,

3 The first year that a given Replilin appears is indicated at the beginning of the series of years in which that Replikin has been found In this work.

4, Overlapping Replikin sequences are Hsted separately.

5 Increose In number of new Replikin strustures oceurs in years of epldemics finderlined): eg. 1918 and 1977 and corvelates with increased tolal Replikin concentration {htaber of

Repliking per 100 aming aeld residues). See Figure 7.
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Replikin Sequences present in hemagglutinins of Infiuenza HIN2 viruses in years 1957-2000 ~

Tabla §

ris Year Det e Tnefluepea IH2 in

(Peak in Figure 8: F2 B2 P

keh felevicilph (SEQ ID NO. 230)

Khllssvihfekvk (SEQ [DNO. 231)
baf{kfg/m)({d/n)ilekthngk (SEQ 1D NO. 232)
ha(l/gim}{d/nllekthngkle(ky) (SEQ IDNO. 233)
bnvhpltigecphyvhsek (SEQ D NO. 234)
bpltigeepkyvksek (SEQ ID NO. 235)

khlissvkhielovkilpk (SEQID WO, 238)
kegssgimbtegt|encetkeqeplgaintipfinvh (SEQ ID NO. 237)
kgsmyp{viidak(g/rsymisgeqmiliiwgividh (SEQ 1D NO. 238)
hitlgasmcavegnpsiimmynwiekgsnyprak (SEQ IDNO, 239)
khiekvk (SEQ D NG. 240)
dskrgssgimbtegtiencetikeqtplgainttipfh (SBQ ID NO. 241)
krgssgimktegtlencetkeqiplgaintilpfh (SEQ 1D NO. 242)
kiegtlenceikeqtplgainttipfh (SEQ ID NO. 243)
kiskrgssgimtetegtlencetkegtplgainttipth (SEQ ID NO. 244)
ktegtlencetkeqtplgalnttiphi(widh (SEQ ID MO, 245)
kiskrgssgimktegtiencetkegtplgainttipfh (SEQ ID NO. 246)

1957,58,59,60,51,64,65,68, 78,83,84,91
1957.58,59,60,61, $3,84,91
1957,58,59,60,61,64,65.68, 78838491, 95
1957,58,59,60,61,64.65,68, 78,83,8491, 95
1957,58,59, 6568

1957,58 59, £5,68,64,65 68,78,83,84,91
1857,58,59,60,61,64 65 68, 78

1957, 5%, 2
1957,58.88, &1, 83, 91, 55
1957

1952, 359, 63

1957, 59, 85, a1
1957, 59, 65, a1
1957, 39, &5, 1
1957, 59, 65, 9
1957, 59, . 65, a
1257, 59, 635, n
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kfe/ghsnypvakgsynniszeqmllivgvh (SEQ D NO. 247)
bpltigecphkyvksek (SBQ ID NO. 248)
keqtplgaikitipfh (SEQ D NO, 249)
hhs_ndqgsg}raad]-:mmks{ﬂ'i)dgimkmsviek-
" .mntgfeavgldfa/e)nleklentokk (SEQ ID NO. 250)
bsndqgsgyaadkestqkal fi)dgimkvnsviek-
-mntgfeavakifinfs)nleklentnkl (SEQ ID NO, 351)
hsndqesgyaadkestgka(fidgitnk (SEQ ID NO. 252)
hdsnvmiydkynmairdnak (SEQ ID NO. 253)
bkeddecmnsvikmgtydypklnmeikgvik (SEQ ID NO. 254)
hkeddeemnsvimgtydypkinmetle (SBQ IDNO. 255)
hkcddecransvimetydypk (SEQ ID MO, 256)
hkcddecmnsvk [SEQ ID NO, 257)
kegsmypakgsynntngeqilitwgv (SEQ ID NO. 258)

héndqgsgysadkestakavdgimkvnsviekmntqfeavgk (SEQ B> NO. 259)

krgssgimktegtiencetkeqtplgainttipth (SEQ ID NO. 260}
hpltigecplyvksek (SEQ ID NO. 261)
hakdilekthngklek (SEQ 1D NO. 262)

1857, 60,

1957, o0,
181,

[

L96t, §5.63,

1961, 65,68,
1961, 45,65,
1964, 64,76,
1964,65.68,76,
1964,65.69,76,
1964,65.68,76,
1964,65,68.76,
1976,78
1976,
1976,78,
1976
1976

§3,84

2184
83,84
24,91
83,8491
83,8491
§3,84,9)
83,8491

ot
63,84

l [nfuenza H2N2 was responsible for the human pandemic (global distribution) of 1957,

2. Abbreviation for years: ez, “58" =1938,
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The first year that a given Replikin appears is {ndicated at the beginming of the serles of years in which that Replikin has been found.in this work.

Owerlapping Feplikin sequences are Tisted separalely.

Increate in number of new Replikin structures ocours in years of epidemics (underlined): eg. 1957 and 1965 and comelates vmh increased total Replikin concen tration {number of
Replikins per 100 aming acid residues). See Figure &,
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H3N2 Replikin Sequences prescat In H3N2 hermagglutinins of Influenza viruses in each year for which armino seid sequences viers aveitable (1968-2000)

niiner2n

Table 6

{Peak in Figure 8: P3 E4)
hdvyrdealnnefyikgvelksgyk (SEQ ID NO. 263) e, 1 - 96,97,98
htiditdsemnklfertrk (SEQ ID NO. 264) 1968
kfhqiek (SEQ ID NO. 265) 196872, 75, 11 96,97,98
kinekih{g/g)iek (SEQ ID NO. 265) 1968 86 98
klnr{v/liekmekih (SEQ ID NO. 267) 196872, 25 21 97,98
hgiekefsevegrigdickyvedik (SEQ ID NO. 268) 186872, 23
kicnnphk (SEQ ID NO. 269) 1975
Kinrvikkimeldh (SBQ ID NO. 270) 1975
hdflvyrdealnnrfaikig/qive(r)s(a/glyk (SEQ ID NO.271) 197571677, 86
haiekefsevegriqdiekyvedtk (SEQID NO. 272) 1975
kyvedtkidlwsynaellvatengh {SEQ ID NO. 273) 1975
kyvkqaslklatgnunvpekqtrgl fgaisgfengwegmidgwyghth (SBQIDNO. 274) 1973
kefsevegriqdlekyvedtkidiwsyneelivatengh (SEQID NO. 215 1875 2000
hqu{sie)(e/a)e(t/s)g{gfy)aad{lig)k- '
sta(ama(ind{g/Dinagmkivinfrsyvile/c)k (SEQID NO.276) 1975 2000

hed(g/q)flg,nekowdlflv,/Der(s/k (SEQ ID NO. 277)

1975,76,77,75,80,8 1,82,93,84,85,86,88,89,90,91 ,92,93,94.95,06,97,98
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htidltdsemnkhiferck (SEQ ID NO. 278) : 1977,

kegstypvilovtmpandnfdklyiwgvh (SEQ ID NO. 279) 1877

Idowitksgntypvinvimpondnfdklviwgvh (SEQ ID NO. 280) 1982

hHdltdsemnklfekirk (SEQ ID NO. 2813 : ' " 1986

Kinrliekmekfhatek (SEQ ID NO. 282) : 1987
htgkssvmrsdapidfensecitpngsipadkpfonvakitygacpk (SEQ ID'NO. 223) _ 1394
htgkssvmrsdapidfensecitpngsipndkpfqnvnk (SEQ ID NO, 284) ' . 1994
hpstdsdquslyvrasgrvivsthrsqqtvipk (SEQ 1D NGO, 285) ' 1994
kyvedthidiwsynaellvalenqh (SEQ ID NO. 236) ' 1997,98
kifertrkqlrenzedmgngefkiyh (SEQ D NO. 287) . 1998
kersiksffsrlnwlh (SEQ ID NO, 288) 1998
hipviigecpky(vidkstk (SEQ ID NO. 289) 2000
kgnsypkisklsksyiinkkkevlviwgih (SEQ ID NO. 290} ' . 2000
Klsklsksviy}iinktdevlviwgih (SEQ ID NO. 291) 2000
Klsks(v/y)iinkkkevlviwgik (SEQ ID NO. 297} : 2000

- Influeriza H3N2 was responsible for the huran pandemic {global distribution) of 1968,
Abbreviation for years: ag. 77 =1977,
The first year that a given Replikin appears is indicated at the beginning of the seties of years in which that Replilin has been found,
Overlapping Replikin sequonces are listed sepasately,
Tnerease in sumber of new Replikin structures oocues in years of epidemics (underlined) : eg. 1975 and correlites with increased total Replikin concentration (mumber
of Replikins per 100 amino acid residues). Ses Figure 8.

Mok e =
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[0135] Both the concentration and type, i.e., composition of Replikins

observed, were found to relate to the occurrence of influenza pandemics and
epidemics. The concentration of Replikins in influenza viruses was examined by
visually scanning the hemagglutinin amine acid sequences published in the
National Library of Medicine "PubMed" data base for inflaenza strains isolated

world wide from human and animal reservoirs year hy year aver the past century, -

i.e., 1900 to 2001. These Replikin concentrations (number of Replikins per 100

amino acids, mean 4/~ SD) wete thea plotted for each strain,

[0136] The concentration of Replikins was found to directly relate to the

accurrence of influenza pandemics and epidemics. The concentration of Repliking

found in influenza B hemagglutinin and influenza A strain, HINI, is shown in

Figure 7, and the concentration of Replikins found in the two other common

influenza virus A strains, H2N?Z and H3N2 is shown in Figure 8 (H2N2, H3N2).

The data in Figure 8 also demonstrate an emerging new strain of influenza virus as

defined by ifs constituent Replikins (H3N2(R)).

[0137] Each infiluenza A strain has been responsible for one pandemic: in.

1918, 195'#, and 1968, respectively. The data in Figures 7 and 8 show that at least
one Replikin per 100 amino acids is present in each of the influenza hemagglutinin
proteins of all isolates of the four mﬁmﬂn influepza viruses examined, suggesting
a function for chlikins in the maintenance of survival levels of replication. In the
19905, during the decline of the H3N2 strain, there were no Replikins'in many
isolates of HIN2, but a high concentration of new Replikins appeared in FI3N2 -

isolates, which define the emergence of the H3N2(R) strain.

63
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[0138] Several pr@eﬁm of Replikin concentration are seen in Figure 7 and
Figure 8 to be common to all four influenza virus strains, First, the concentration
is eyelic over the years, with a single cycle of rise and fall occurring over a period
of two to thirty years. This rise and fall is consistent with the known wiaxing and
waning of individual influenza virus strain predominance by hemagglutinin and
neuraminidase 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 years of the
pandemics. For example, for the pandemic of 1918, where the influenza virus
strain, HIN1, was shown to be responsible, 2 peak concentration of the Repliking
in HINI independently occurred (P1); for the pandemic of 1957, where H2IN2
emerged and was shown to be responsible, a peak concentration of the Replikins in
H2N2 occurred (P2); and for the pandemic of 1968, where H3N2 emerged and
was shown to be the cause of the pandemic, a peak concentration of the Replikins
in H3N2 occurred (P3). Third, in the years immediately foliowing each of the
above three pandemics, the specific Replikin concentration decreased markedly,
perhaps reflecting the broadly distributed immunity generated in each case. Thus,
this post-pandemic decline is specific for HIN1 immediately following the
pandemic (P1) for which it was responsible, and is not a genetal property of all
strains at the time. An increase of Replikin concentration in influenza B
repeatedly oceurred simultaneously with the decrease in Replikin concentration in
HIN1, ¢.g., EB1 in 1951 and EB2 in 1976, both associated with influenza B
epidemics having the highest mortality. (Stuart-Harris, et al., Edward Amold Ltd.

(1985). Fourth, a secondary peak concentration, which exceeded the primary peak

60
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mcrease in concentration, ocourred 15 years afier each of the three pandemics, and
this secondary peak was accomipanied by an epidemic:. 15 years after the 1918
pandermic in an HIN1 “epidernic’ year (E1); eight yéars after the 1957 pandemic in
an H2N?2 ‘epidemic’ year (E2); and occurred seven years after the 1968 pandemic
in an HIN? ‘epidemic’ year (E3). These secondary peak concentrations of

specific Replikins may reflect recovery of the steain, Fifth, peaks of each strain’s

specific Replikin concentration frequently appear to be associated with declines in

Replikin concentration of one or both other strains, suggesting competition,

-between strains for bost sites. Sixth, there is an apparent overall tendency for the

Replikin concentration of each strain to decline over a period of 35 years (HZN2)
to 60 years (influenza B). This decline cannot be ascribed to the influence of
vaccines because it was evident in the case of influenza B from 1901 to 1964, prior
to common use of influenza vaccines. In the case of influenza B, Replikin
recovery from the decline is seen (0 oceur after 1965, but Replikin concentration
declined again between 1997 and 2000 (Figure 7). This correlates with the low
occurrence of influetiza B in recent case isolates. HIN1 Replikin concentration
peaked in 1978-1979 (Figure 7 ) together with the reappearance and prevalence of
the HIN1 strain, and then peaked in 1996 colncident with an HIN1 epidemic.
(Figure 7). HIN1 Replikin concentration also declined between 1997 and 2000,
and the presence of HIN1 strains decreased in isolates obtained durinp these
vears. For HZN2 Repliking, recovery from a 35 year decling has not ocetrred
(Figure 8), and this correlates with the absence of H2N2 from recent isolates. For
H3N2, the Replikin concentration of many isolates fell to zero during the period

from 1996 to 2000, but other H3N2 isolates showed a significant, sharp increase in

67
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Replikin concentration. This indicates the emergence of a substrain of H3NZ,

which is desigmated herein as HIN2(R).

[0139] Figures 7 and 8 demonstrate that frequently, 2 one to three year

stepwise mcrme 15 observed before Replilan concentration reaches a peak. This
stepwise increasé proceeds the occurrence of an epidemic, which occurs
concurrently with the Replikin peak. Thus, the siepwise increase in concenfration
of a particular strain is a signal that particular strain is the most likclf candidate to

cause an epidemic or pandemic.

[0140] Currently, Replikin concentration in the HIN2(R) strain of influenza

virus is increasing (Figure 8, 1997 to 2000). Three similar previous peak increases
in H3N?2 Replikin concentration are seen to have occutred in the HIN2-based
pandemic of 1968 (Figure 8), when the strain first emerged; and in the HIN2-
based epidemics of 1972 and 1975 (Figure 8). Each of these pandemic and
epidemics was associated with excess mortality. (Ailing, et al,, Am J.

Epidemiol., 113(1):30-43 (1981). The rapid ascent in concentration of the
H3IN2(R) subspecies of the H3N2 Replikins in 1997-2000, therefore, stafistically
represents an carly warmning of an approaching severe epidemic or pandemic. An
H3N2 epidemic occurred in Russia in 2000 (Figure 8, £4); and the CDC report of
December 2001 states that currently, H3N2 is the most frequently isolated strain of
influenza virus world wide, (Morbidity and Mortality Weekly Reports (MMWR),

Center for Disease Control; 50(48):1084-68 (Dec.7, 2001).

[0141] In each case of influenza virus pandemic or epidemic new Replikins
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emerge, ‘There has been no observation of two of the same Replikins in 2 given

hemagglutinin in a given isolate, To what degree the emergence of 2 new Replikin

represents mutations versus transfer from another animal or avian pool is

unknown. In some cases, each year one or more of the original Replikin structures
is conserved, while at the same time, new Replikins emerge. For example, in
influenza vims B hemagglutinin, five Replikins were constantly conserved
between 1919 and 2001, whereas 26 Replikins came and went duting the same
period (some recurred afier several years absence). Tha disappearance and re-
Mgmm years later of a particular Replikin stracture suggests that the Replikins

return from anothet virus host pool rather than throngh de novo mutation, |

[0142] Tun the case of HlNl_ Replikins, the two Replikins present in the P1

peak associated with the 1918 pandemic were not present in-the recovery E1 peak
of 1933, which contains 12 new Replikins. Constantly conserved Replikins,
therefore, are the best chotee for vaccines, either alone or in combination.
However, even recently appearing Repliking accompanying one year’s increase in
concentration frequently persist and increase further for an additional one or more
years, culminating in a concentration peak and an epidemic, thus providing both an
early waming and time to vaccinate with synthetic Replikins (see for examplé,

H1N1 in the early 1950's, Figure 7).

[0143] The data in FIGURES 7 and 8 demonstrate a direct relationship
between the presence and concentration of a particular Replikin in influenza
protein sequences and the occurrence of pandemics and epidemics of influenza,

Thus, analysis of the influenza virus hemagglutinin protein sequence for the

60
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presence and concentration of Replikins provides a predictor of influenza

pandemics and/or epidemics, as well as a target for influenza vaccine formulagion.

[0144] Composition of Replikins in Strains of Infiluenza Vires B: OFf a total
of 26 Replikins identified in this strain (Table 3), the following ten Replikins are
present in overy influenza B isolate examined from 1902-2001., Overlapping
Replikin sequences are listed scpamtely. Lysines and histidinas are in bold type to
demonstrate hornology consistent mth the "3-point recognition.”
kshfanlk (SEQ 1D NO. 104) )
kshianlkgtk (SEQ ID NO. 105)
kshfenlkgtktrgklepk (SEQ ID NO. 106)
' hekyggink (SEQ ID NO. 107)
hekygginksk (SEQ ID NO. 108)
hekygginkskpyyteehak (SEQ ID NO. 10) |
Halmigncpika (SEQ ID NO. 110)
hakaignepiwvvkidplklangtk (SEQ ID NO. 111)
haksignopiwviiplidangtkyrppak (SEQ ID NO, 112)
hakaignepiwvktplkangfkymppakilk (SEQ ID NO. 113)

[0145] Tables 3 and 4 indicate that there appears to be much greater stability -
of the Replikin structures in influenza B hemagglutinins compared with HIN1
Replikins, Influenza B has not been responsible for any pandemic, and it appears
not to have an animal or avian reservoirs. (Stuart-Harris et al., Edward Arnold

Ltd., London (1985)).
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[0146] Influenza HIN1 Repl.ilﬁns: Only one Replikin
"hp(v/i)tigecpkyv(i/k}(s/t)(t/a)k" is present in every HIN1 isolate for which
sequences are available from 1918, when the strain first appeared and caused the -
pandemic of that year, throngh 2000, (Table 4). ("(v/i)" indicates that the amino
acid v or i is present in the same position in different years) Although HIN]
containg only one persistent Replikin, HIN1 appears to be more prolific than
influenza B. There are 95 different Replikin structures in 82 years on HIN1
versus only 31 different Replikins in 100 years of influcuza B isolates (Table 4),
An increase in the number of now Replikin structures occuts in years of epidemics
{Tables 3, 4, 5 and 6) and comrelates with increased total Replikin concentration

(Figures 7 and 8).

[0147] influenza H2N2 Replikins: Influenza HZN2 was responsible for the
human pandemic of 1957. Three of the 20 Replikins identified in that strain for
1957 werc conserved in each of the H2ZN2 isolates zvailable for examination on
PubMed until 1995 (Table 5).
ha(k/g/m)(d/n)ilektbngk (SEQ ID NO: 232)
ha(k/g/m)(d/m)ilekthngklc(l/r) (SEQ ID NO. 233)
- kgsnyp(vi)ak(g/r)synntsgeqmlitwa(v/ih (SEQ ID No. 238)

[0148] However, in contrast to HIN1, onty 13 additional Replikins have been
found in HZN2 beginning in 1961. This paucity of appearance of new Replikins
comelates with the dec[inc in the concentration of the H2N2 Replikins and the

appearance of H2N2 in isulatgs over the years. (Figure 8).

n
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[0149] Influenza H3N2 Replikins: Enfiuenza H3N2 was responsible fr the
human pandemic of 1968, Five Replikiﬁs which appeared in 1968 disappeared
after 1977, but reappeared in the 1990s (Table 6). The only Replikin structure
which persisted for 22 years was hed(g/q)f(a/r)nelowdIfvA)er(s/O)k, which
appeared first in 1977 and persisted through 1998. The emergence of twelve new
H3NZ Replikins in the maid 1990s (Table 6) correlates with the increase in

Replikin conéentration at the same time (Figure 8), and with the prevalence of the

- H3N2 strain in recent isolates together with the congurrent disappearance of all

* Replikins from some of these isolates (Figure B), this suggests the emetgence of

the new substrain HH3N2(R).

[0150] Figures 1 and 2 show that influenza epidemics and pandemics

correlato with the inoreased concentration of Replikins in influena virus, which is
due to the reappearance of at least one Replikin from one to 59 years after its-
disappearance. Also, in fhe 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 accur in

imfluenza virus, but is seen in other organisms.

[0151] It has been believed that changes in the activity of different influcnza
strains are related to sequence changes fu influenza hemagplutinins, which in furn
are the products of substitutions effected by one of two poorly understond
processes: i) antigenic drift, thought to be due to the accumulation of 2 series of
point mutations in the hemagghutinin molecule, or ii) antigenic shift, in which the

changes are so great that genetic reassortment is postulated to occur between the
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viruses of hvrpan and non-buman hosts. First, the present data suggests that the

change in activit.y of different influenza straing, rather than being related to non-
specific sequence changes, are based upon, or relate to the increased concentration
of strain-specific Replikins and strain-specific increases in the replication
associated with epidetnics. In addition, the data were examined for a possible |
insight into which sequence changes are due to "drift" or "shift", and which are

due to conservation, storage in reservoirs, and reappearance. The data show that

tthe epidemic-related increase in Replikin concentration is not due to the

duplication of existing Replikins per hemagglutinin, but is dus to the reappearaice
of at least one Replikin composition from 1 to up to 59 years after its
disappearance, plus in the A. strains only, the emergence of new strain-specific

Replikin compositions (Tables 3-6). Thus the increase in Replikin concentration

- in the influenza B epidemics of 1951 and 1977 are ot associated with the

emergence of new Replikin compositions in the year of the epidemic but only with
the reappearance of Replikin compositions which had appeared in previous years
then disappeared (Table 3). In contrast, for the A strains, in addition to the
reappearance of previously disappeared virus Replikins, new compasitions appear
(c.g. in HIN] 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
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 Repliking which appear to bear no resemblance to the
new compositions other than the basic requirements of "3-point recognition”
{Tzbles 2-5). The more prolific nature of HINI compared with B, and the fact that

pan&emics have been produced by the three A strains only, but not by the B sirain,
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both may also be a function of the ability of the human A strains to receive new

Replikin cornpositions from non-human viral reservoirs.

[0152] Some Replikins have appeared in only one year, disappeared, and not
reappeared to date (Tables 3-6). Other Replikins disappear from one to up to 81
Years, when th;a identical Replikin sequence reappears, Key Replikin 'k and b’
amino acids, and the spaces between them, are conserved during the constant
presence of particular Replikins over many years, a5 shown in Tables 23-6for the
following strain-specific Replikins: ten of influenza B, the single Replikin of

'HIN1, and the single Replikin of H2N3, as well a5 for the reappearance of

identical Repliking 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

(1) appears never to be, and lysine (k) is rmzely replaced. Bxamples of this

. conservation are seen in the HINI Replikin“hp(v/A)tigecpkyv(r/k)(s/)t/a)ls," (SEQ

ID NO. 135) constant between 1918 and 2000, in the H3N2 Replikin
"hed(z/g)f{g.Onekwdli{v/i)er(z/0k" (SEQ ID NO. 277) constant between 1975 and
1998 and in the H3N2
Replikin"hign(s/e)(e/a)(ts)g(q/y)and(Uq)ksta(a/n)a() (/e In/t) g/, (U¥)n(ris)
vi(e/c)k” (SEQ ID NO, 276) which first appeared in 1975, disappeared for 25
years, and then reappeared in 2000. While many amino acids were substituted, the
basic Replikin structure of 2 Lysines, 6 to 10 residues apart, one histidine, a
minimum 0f'6% lysine in not more than approximately 50 amino acids, was

conserved,
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[0153] Totally random substitation would not permit the persistence of these
HIN1 and H3N2 Replikins, nor fiom 1902 to 2001 in influenza B the persistence
of 10 Replikin structures, nor the reappearance in 1993 of a 1919 18mer Replikin
after an absence of 74 years. Rather than a random type of substitution, the
constancy suggests an orderly controlled process, or in the Jeast, protection of the
key Replikin residues so that they are fixed or bound in some way: lysines,
perhaps bound to nucleic acids, and histidines, perhaps bound to respiratory redox
enzymes. The mechanisms which control this conservation are at present

unknown

CONSERVATION OF REPLIKIN STRUCTURES
[0154] Whether Replikin structures are conserved or are subject to extensive
natiral mutation was examnined by scanning the protein sequences of various
isolates of foot and monuth disease virus (FMDV), where mutations in proteins of
these viruses have been well dﬁcmnmted worldwide for decades. Proten
sequences of FMDYV isolates were visually examined for the presence of both the
entire Replikin and each of the component Replikin amino acid residues observed

in a particular Replikin.

'[0155] Rather than being subject to extensive substitution over time as occurs in

neiphboring amino acids, the amino acids which comprise the Replikin structure

are substituted liitle ot not at all, that is the Replikin structuxe is conserved.
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[0156] For example, in the protein VP1 of FMDYV type O, the Replikin (SEQ ID
NO.: 3) “hkqkivapvk™ was found to be conserved in 78% of the 236 isolates
reported in PubMed, and ¢ach amino acid was found to be conserved in individual
isolates as follows: his, 95.6%; lys, 91.8%; gln 92.3%; lys, 84.1%: ile, 90.7%: val,
91.8%; ala, 97.3%; pro, 96.2%; ala, 75.4%; and lys, 88.4%. The high rate of
conservation suggesis structural and fimctional stability of the Replikin structure

and provides constant targets for treatment.

[0157] Similarly, sequence conservation was found in different isolates of HIV
for its Replikins, such as (SEQ ID NO.: 5) “kefncgkegh” or (SEQ IDNO.: 6)
“kvylawvpahk” in HIV Type 1 and (SEQ ID NO.: 7) “kewncgkegh™ in HIV Type

2 (Table 2). Further examples of sequence conservation were found in the HIV tat

proteins, such as (SEQ ID NO.: 613) “helvekqkkglpisygrkk,” wherein the key

lysine and histeidine armino acids-are conserved. (See Table 7)

[0158] Similarly, sequence conservation was obscrved in plants, for example in
wheat, such as in wheat ubiguitin activating enzyme R (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

constant presence of malignin 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 immunoadsorption from 8,090 human sera from

the U.S., UK., Burope and Asia (e.g., Figure 5 and U.S. Patent 6,242,578 B1).

(0159] Similarly, conservation was observed in trans-activator {Tat) proteins
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in isolates of HIV. Tat (trans-activator) proteins are carly RNA binding proteins
regulating lentiviral transcription. These proteins are necessary cornponents in the
life cycle of all known lentivirases, such as the human immunodeficiency viruses
HIV). Tatisa transcriptional regulator protein that acts by binding to the trans-
activating response sequence (TAR) RNA element and activates transcription
Initiation and/or elongation from th;: LTR promoter. HIV cannot replicate without
tat, but the chemical basis of this has been unkmown. In the HIV tat protein
sequence from 89 o 102 residues, we have formd a Replikin that is associated with
rapid replication in other organisms. The amino acid sequence of this Replikin is
"helvefgkkglaisyprkk.” In fact, we found that this Replikin is present in every
HIV tat protein. Some tat amino acids are substituted frequently, as shown in
Table &, by altemnate amino acids (in small size fonts lined up below the most
frequent amino acid (Table 7), the percentage of conservation for the predominant
Replikin "helvefgkkglgisyerkk™). These substitations have appeared for most of
the individual amino acids. However, the key lysine and histiding amino acids
within the Replikin sequence, which define the Replikin structure, are canserved
100% in the sequence; while substitutions are-common elsewhere in other amino
acids, both within and outside the Replikin, none occurs on these key histidine

amino acids.

[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

. gequence, and the second lysine (k ) in the sequence inside the Replikin, but

"axtra" in that it is not essential for the Replikin formation, are both substituted
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frequently, However, the 3rd, 4th and 5th lysines, and the one histidine, in

parentheses, which together set up the Replikin structure, are never substituted, |
Thus, these key amino acid sequences are 100% conserved, As observed in the
case of the influenza virus Replikins, random substitution would not permiit this

selective substitution and selective non-substitution to oceur due to chance,
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Table 7

. % Replikin CONSERVATION of each constituent aming acid in the first 117

different isolates of HIV tat protein as reported in PabMed:

35 100 57 36700 100 6676 100 99 5749 100 94 10057 98 85 9799 100 100 100%
Neighboring

Amino acids [ tat Replikin : ]

k©@sy(@©! vOfgk ®Wg O gisyg @06 ®]

below are the amino acid substitutions observed for each amino acid above:

cf qi 1h 1t a aly haq
wp 11 i h q v
s § I m r ]
s m s
r n

-0 B B B N

{0161] The conservation of the Replikin structure suggests that the Replikin

structure has a specific survival function for the HIV virus which must be

preserved and conserved, and cannot be sacrificed to the virus ‘defense’ maneuver

of amino acid substitution crested to avoid antibody and other ‘attack” These
*defense’ functions, a]tﬁuugh also essential, cannot "conipete’ with the virus

survival imetion of HIV replication.

[0162] Further conservation was observed in different isolates of HIV for its
Replikins such as "kefacgkegh” (SEQ ID NO. 5) or "kvylawvpahk” (SEQ ID NO.
6) in HIV Type 1 and "kewncgkegh" (SEQ ID NO. 7) in HIV Type 2.

[0163] The high rate of conservation observed in FMVD and HIV Replikins
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suggests that conservation also observed in the Replikins of influenza Replikins is
a general property of viral Replikins. This conservation makes them a constant
and reliable tarted for either destruction, for example by using specific Replikins
such as for influenza, FMVD or HIV vaccines as illustrated for the glioma

Replikin, or stimulation.

[0164] Similarly, as provided in examples found in viruses including
influcnza viruses, FMDV, and HIV, where high rates of conservation in Replikins
supgest that conservation is ;1 general property of viral Replikins and thns making
Replikins a constant and reliable target for destruction or stimulation, conservation
of Replikin structures occurs in plants. For example, in wheat plants, Repliking
are conscrved and provide a reliable target for stimulation. Examples of conserved
Roplikins in wheat plants ubiquitin activating enzyme B include:
E3  hkdrltkkvvdiarevakvdvpeyirh (SEQ ID NO. 614)
B2  hkerldrkvvdvarevakvevpsyrth (SEQ ID NO. 615)
El hkerldrkvvdvarevakmevpsyrrth (SEQ ID NO. 616)

[ 3 *  kEk %
[0165) Similarly to conservation found in the HIV tat protein, the Replikin in
the wheat ubiquitin activating enzyme E is conserved, As with the HIV tat
protein, substititions of amine acids (designated with an “*°) adjacent to the
Replikin variant forms in wheat ubiquitin act‘ivating enzyme E are common. The
.key k and h amino acids that form the Replikin structure, however, do not vary
whereas the “unessential’ k that is only 5 amino acids (from the first k on the left) -

is substitated,
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ANTIREPLIKIN ANTIBODIES
[0166] An anti-Replikin antibody is an antibody against a Replikin. Data on ani-
Replikin antibodies also support Replikin ¢lass wnity. An anti-Replikin antibody

response has been quantified by immunoadserption of serum anfimalignin

antibody to immobilized malignin (see Methods in U.S. Patent #3,866,690). The

abundant production of antimalignin antibody by administration to rabbits of the
synthetic version of thc 16-mer peptide whose sequence was derived from
malignin, absent carbohydrate or ofher groups, has established rigorously that this
peptide alone is an epitope, that i, provides a sufficient basis for this Immupe
response (Figure 3). The 16-mer peptide produced both IpM and IgG forms of the
antibody., Antimalignin antibody was found to be increased in concentrationin
semum in 37% of 79 cases in the 11.S. and Asia of hepatitis B and C, early, in the
first five years of infection, long before the usual observance of liver cancer,
which develops sbout fifteen to twenty-five years after infection. Relevant ta both
infectious hepatitis and HIV infections, transformed c:;ells may be one form of safe
haven for the virs: prolonging cell life and avoiding virus eviction, so that the

virus remaing inaccessible to anti-viral tréatment.

{0167] Because administration of Repliking stimulates the immune system to

. ﬁroduoe antibodies having a cytotdxic effect, peptide vaccines based on the

particular influenza virus Replikin or group of Replikins observed to be most

concenirated over a given time period provide protection against the particular

" strain of influenza most likaly-to cause an outbreak in a given influenza season.,

e.g., an emerging strain or re-cmerging strain For example, analysis of the

influenza virus hemagglutinin amino acid sequence on a yearly or bi-yearly basis,
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provides data which are useful in formnlating 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 sirains emerging in
different areas throughout the world can be detected and specifically targeted

vaccines for each region can be formulated.

INFLUENZA

[0168] Currently, vaceine formulations are changed twice yearly at intemational
WHD arid CDC meetings. Vaccine formulations are based on serological
evidence of the most current preponderance of influenza virus strain in a given
region of the world, However, prior to the present invention there has beenno
correlation of influenza virus strain specific amino acid sequence changes with _

oceurrence of influenza epidemics or pandemics.

[0169] The observations of specific Replikins and their concentration in influenza
virus proteins provides the first specific quantitative early chemical correlates of
influenzz 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 infleenza virus in a particular region of the
world. By analyzing the protein sequences of isolates of strains of influenza virus,
such as the hemagglutinin protein sequence, for the presence, concentration and/or

conservation of Replikins, influenza virus pandemics and epidemics can be

. predicted. Furthermore, the severity of such outbreaks of influenza can be

significantly lessened by administering an influenza peptide vaccine based on the

Replikin sequences found to be most abundant or shown to be on the rise in virus .
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isolates over a given time period, such as about one to about three years.

[0170] An influenza peptide vaccine of the invention may jnclude a single
Replikinpeptide sequence or may include z plurality of Replikin sequences
observed in influenza virus strains. Preferably, the peptide vaccine is based on
Replikin sequeance(s) shown to be increasing in concentration over a given ime
petiod and conserved for at least that ﬁeﬁod of time. However, a vaccine may
include a conserved Replikin peptide(s) in combination with a new Replikin(s)
peptide or may be based on new Replikin peptide sequences. The Replikin
peptides can be synthesized by any method, including chemical synthesis or
recombinant gene technology, and may include non-Replikin sequences, although
vaccines based on peptides containing only Replikin sequences are preferred.
Preferably, vaccine compositions of the invention also contam a pharmaceutically

acceptable carrier and/or adjuvant.

[0171] The influenza vaccines of the present invention can be administered alone

-or in combination with antiviral drugs, such as gancyclovir, interferon; interlenkan;

M2 inhibitors, such as, ammtadine, rimantadine; neuraminidase inhibitors, such as

zanamivir and oseltamivir; and the like, as well as with combinations of antiviral

drogs.

-REPLIXIN DECOYS IN MALARIA

[0172] Analysis of the primary structure of a Plasmodium farciparum malaria

antigen located at the merozoite surface and/ot within the parasitophorous vacuole
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revealed that this organism, like influenza virus, also contains numerons Replikins
(Table 8). However, there are several differences between the observation of
Repliking in Plasmodium falciparum and influenza virus isolates. For example,
Plasmodinm falciparum contains several partial Replikins, referred to herein as
“Replikin decoys.” These decoy structures contain an abundance of lysine
tesidues, but lack the histiﬂine required of Replikin structures. Specifically, these
decoys contain rany lysines 6 to 10 residues apart in overlapping fashion, similar
to the true malaria recognins but without histidine residues. Tt is belioved that the
decoy structure maximizes the chances that an anti-malarial antibody or other
agent will bind to the relatively less important structure containing the lysines, ie.,
the Replikin decoys, rather than binding to histidine, which is present in Replikin
structure, such as Replikins in respiratory enzymes, which could result in

destruction of the trypanosome. For example, an incoming antibody, with

specificity for Replikin structures, might attach to the Replikin decoy structure,

leaving the true Replikin structure remains untouched.

[0173] Therefore, anti-Replikin treatment 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;
and it) attacking malaria Replikins either with specific antibodies or by cellular
immunity engendered by synthetic malaria Replikin vaceines or by organic means

targeting the malaria Rephking,
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REPETITION AND OVERLAPPING OF REPLIKIN STRUCTURES
[0174] Another difference seen in Plasmodium falciparum is a frequent repetition
of individual Replikin structures within a single protein, which was not cbserved
with influenza virus. Repetition may occur by (a) sharing of lysine residues
between Replikins, and (b) by tepetition of a portion of 2 Replikin sequence within
another Replikin sequence.

[0175) A third significant difference between Replikin structures observed in
influnenza virus isolates and Plasmodivm falciparum is a marked overlapping of
Replikin structures throughout malarial proteins, e.g., there are nine overlapping
Replikins in the 39 amino acid sequence of SEQ ID NO. 393 (Replikin
concentration = 23.1/100 amino acids); and 15 overlapping Replikins in the 41
amino acids of SEQ ID NO. 467 (Replikin concenfration = 36.6/100 amino acids).
Both of these overlapping Replikin structures gecur in blood stage trophozoites
and schizonts. In contrast, influenza virus Replikins are more scattered throughout
the protein and the maximum Repl:lr.m concentration is about 7.5/100 amino acids
(Figure 7); and tomato leaf curl gemini virus, which was also observed to have.

overlapping Replikins has only about 3.1/100 amino acids.

[0176] This mechanism of lysine multiples is 2lso seen in the Replikins of cancer
proteins such as in gastric cancer transforming protein, ktkkgnrvsptmkvth (SEQ
ID NO. 88), and in transforming protein P21B (K-RAS 2B) of lung,

khkekmskdgkkikkks (SEQ ID NO. 89).
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[0177] The relationship of higher Replikin concentration to rapid replication is

also confirmed by analysis of HIV isolates. It was found that the slow-growing

 low titer strain of HIV (NSI, "Bru," which is prevalent in early stage HIV

infection) has a Replikin concentration of 1.1 (+/- 1.6) Replikins per 100 amino
acids, whereas the rapidly-growing high titer strain of HIV (S1, "Lai", which is
prevalent in late stage HIV infection) has a Replikin concentration of 6.8 (+/-2.7)

Replikins per 100 amino acid residues.

[0178] The high concentration of overlapping Repliking in malaria, influenza virus.
and cancer cells is consistent with the legendary high and rapid replicating ahility
of malaria organisms, The multitude of overlapping Replikins in malaria algo
provides an opportunity for the organism to flood and confuse the immune system
of its host and thereby maximize the chance that the wrong antibody will be made

and perpetuated, leaving key malaria antigens unharmed,

[0179] As in the case of influenza virus, for example, peptide vaccines based on,

‘the Replikin structure(s) found in the malaria organism can provide an effective

waeans of preventing and/or treating malaria. Vaccination against malaria can be
achicved by administering a composition containing one or a mixture of Replikin
structures observed in Plasmodium falciparum. Furthermore, antibodies to malaria
Replikins can be generated and administered for passive immunity or malaria

detection

8



{0180] Table 8 provides a kist of several Plasmodium falciparum Replikin
sequences. It should be noted that this list is not meant to be complete. Different

isolates of the organism may contain oflier Replikin structures.
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Table 8
Malaria Replikins
a) Primary structure of a Plasmodium falciparum malaria anfigen located at
the merazoite surface and within the parasitophorous vacuole

a) i) DECOYS:
(C-Temuinal)
keeeekekekekekeskekeekekeekekekeekekekeekeeekk (SEQ ID NO. 293), or
keeeekekekekekeckekeekekeekekekeekekekeekeeekkek (SEQ ID NO. 294), or
keeeckekekekekeskekeekekekeekekeekekeekeekeeekk (SEQ ID NO. 295), or
keeeckekek (SEQ ID NO. 296) _

ii) ReplikinS:
Hikklikalkkniesiqnkk (SEQ ID NO. 297)
hkklikalkkniesiqnkm (SEQ ID NO. 298)
hiddikalkk (SEQ ID NO. 299) '
hiklikalk (SEQ ID NO. 300)
katysfuntkkkiislksqshkk (SEQ ID NO. 301)
katysfvntkkkiislksqghk (SEQ ID NO. 302)
katysfontkkkiislksqgh (SEQ ID NO, 303) |
htyvkgkkapsdpgca dikeeckellkek (SEQ ID NO. 304)
kiislksqehk (SEQ ID NO. 305)
kkkkfeplkngnvsetiklik (SEQ ID NO. 306)
kkkfeplkngnivsetiklih (SEQ ID NO. 307)
kkieplkngnvsetiklih (SEQ ID NO. 308)
kngnvsetiklih (SEQ ID NO. 309)
Klihignkdkk (SEQ ID NO. 310)
kvkkigvilkkfeplingnvsetildihlgnkdkkh (SEQ ID NO. 311)
hliyknksynplilscvidarnmilkenvdyiqnanlfkelmnqkatysfvntiddislk (SEQIDNO.312)
hliyknksynplllsevkkmnmkenvdyiqugnifikelmnqkatysfvntk (SEQ ID NO. 313)
hliyknksynplliscvkkmuomikenvdyiquqnlfkelmmagk (SEQ ID NO. 3 14)
hliyknksynplllscvidmnmlkenvdyigknqnifk (SEQ ID NO. 315)
hliyknksynplliscvkkmnmlk (SEQ ID NO. 316)
ksannsanngkknnzeembmivaflgshkkiikalkkniesignikh (SEQ ID NO. 3 17)
kknnacemknlvnflgshkklikalikniesiqnkkh (SEQ ID NO. 318)
knlvaflgshkklikalkkniesignkkh (SEQ I NO. 319)
Kklikalkkniesignkkh (SEQ ID NO. 320)
klikalkkniesiqnkkh (SEQ ID NO. 321)
Kimiesignkkh (SEQ ID NO. 322)
kniesiqnkkh (SEQ ID NO. 323)
konacemknlvnflgsh (SEQ ID NO. 324)
kkEikalkkniesignkkqghkk (SEQ ID NO. 325)
kknnacemknlvaflgshk (SEQ ID NO. 326)
knnaeemknlvnfigsh (SEQ ID NO. 327)
klikalldkniesiqnkkqghkk (SEQ ID NO, 328)
kvkkigvilkk feplimgnvsetiklih (SEQ ID NO. 329)
kngnvsetiklih (SEQ ID NO. 330)
klihlgnkdkk (SEQ ID NO. 331)
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ksannsanngkknnaeemknlvnflqsh (SEQ 1D NO. 332) .
kknnacemknlvnflgsh (SEQ ID NO. 333)
Kklikalkkniesiqnidkh (SEQ ID NO. 334)
kalkkniesignkkh (SEQ ID NO. 335)

kkniesignkkh (SEQ ID NQ. 336)

kelmnglkatysfintkkkiislksqgh (SEQ ID NO. 337)
ksqehkk (SEQ ID NO. 338)

kkkiislksqgh (SEQ ID NO. 339)

Kkiislksqgh (SEQ 1D NO. 340)

kkniesignkkh (SEQ ID NO. 341)

kniesiqnkkh (SEQ ID NO. 342)
htyvkglkkapsdpgcadikeeckellkek (SEQ ID NO. 343)
htyvkgkkapsdpgcadikeeckellk (SEQ ID NO. 344 )

b)"liver stage antigen-3" gene="L5A-3" Replikins
henvlsaalentgsesekkevidvieevk (SEQ ID NQ. 345)
kenvvitilekveettaesvitfinileciqentitndtieckleelh (SEQ 1D NO. 346)
hylqqmkekfikek (SEQ ID NO. 347)
hylgqmkekfskeknnnvievinkaekkgnvqvinkiektk (SEQ ID NO. 348)
hylgqmkekfekeknnnvievinkackkgnvqvinktekiticovdkank (SEQ ID NO. 349)
hylqqmkekfskeknnnvievinkackkenvqvinktekitkvdknnkvpklartqk (SEQ ID NO, 350)
hylqqmkekfskeknnnvievinkaekkgnvqutnktekttiovdknnkvpkkrrtqksk (SEQ ID NO. 351)
hvdevinkyvgkidkevdkevskaleskndvtnvikqngdffskvimivideyk (SEQ JD NO. 352)
hvdevimkyvqkidkevdkevskaleskndvinvikqnqdffskvknivkk (SEQ ID NO. 353)
hvdevmkyvqkidkevdkevskaleskndvinvlkqnqdffsk (SEQ ID NO. 354)
hvdevmkyvgkidkevdkevskaleskndviavik (SEQ ID NO. 355)
hvdevmkyvgkidkevdkevskalesk (SEQ ID NO. 356)
hvdevmkyvgkidkevdkevsk (SEQ ID NO, 357)
bvdevimkyvqlddkevdk (SEQ D NO. 358)
hvdevmkyvqkidk (SEQ I NO. 359)
kdevidlivgkekriekvkakkkklekkveegvsglkkh (SEQ ID NO. 360)
kvkakldklekkveegvsglkkh (SEQ ID NO. 361)

- kakkkklekkveegvsglkkh (SEQ ID NO. 362)
kkkklekkveegvsglkkh (SEQ ID NO. 363)
kicklekkveegvsglkkh (SEQ ID NQ. 364)
kklekkveegvsglidkh (SEQ TD NO, 365)
klekkveegvsglkkh (SEQ ID NO. 366)
kkveegvsglkkh (SEQ ID NO. 367)
kveegvsglkkh (SEQ ID NOQ,368)
hveqnvyvdvdvpamkdgfigilncagelkemfinledviksesdvitvesikdepvak (SEQ ID NO, 369)
hikgleeddleevddikgsildmlkgdmelgdmdicesledvtiklgerveslk (SEQ ID NO. 370)
hikgleeddleevddikgsildmikgdmelgdmdkesledvitk (SEQ ID NO. 371) :
hikgleeddleevddikgsildmlkgdmelgdmdk (SEQ ID NO. 372)
hikgleeddleevddikesildmik (SEQ ID NO. 373)
hiisgdadvissalgmdeeqmkirkkagrpk (SEQ ID NO, 374)
hditttldevvelkdveedkiek (SEQ ID NQ. 375)
kkleevhelk (SEQ ID NQ. 376)
Kleevhelk (SEQ ID NO. 377)
ktietdileekkkeickdh (SEQ ID NQ. 378)
Kkeiekdhfek (SEQ ID NO. 379)



kdhfek (SEQ ID NO. 380)
- kfeeeaseikh (SEQ ID NO. 381)

¢) 28 KDA ookinete surface antigen precursor Replikins:
kdgdtketlecaqghkceikhksdhnhksdhnhksdpnhkidennnnnk (SEQ ID NO. 382)
kdgdtketlecaqgkkcikhksdhnhksdhnhksdpnhd (SEQ ID NO. 383)
kdgdtketlecaqgkkeikhksdhnbksdhnhksdpnbk (SEQ ID NO. 384)
kdgdtketlecaggkkeikhksdhnhksdhnhk (SEQ ID NO, 385)
kdgdtketlecaqgkkeikhksdhnhk (SEQ ID NO. 386)
kdgdtketlecaqpkkeikhk (SEQ ID NO. 387)

kdgdtketlecaqgkk (SEQ ID NO. 388)

kdgdtketlecaqgk (SEQ ID NO. 389)

keiqaecnykecgegkevwdgih (SEQ ID NO. 390)

kecgeqkevwdgih (SEQ ID NO. 391)
hieckenndyvitmryecepknketsledink (SEQ ID NQ. 392)

d) Blood stage trophozoites and schizonis Replikins:
ksdhnhlsdhnhksdhnhksdhnhksdpnhlddmnnmmk (SEQ ID NO. 393)
‘ksdhnbksdhnhksdhnhksdpnhiddonannk (SEQ ID NO. 394)
ksdhnhksdhnhksdpohkidmnnnnk (SEQ ID NOQ. 395)
ksdhnhksdpnhikknmnnok (SEQ TD NO. 396)

kkimnnnnkdnksdpnhk (SEQ ID NQ. 397)

kknmnnkdnksdpnhk (SEQ ID NO. 398)

konnnnkdnksdpnhk (SEQ ID NO. 399)

kdaksdpuhk (SEQ ID NO. 400)

ksdpnhk (SEQ ID NO. 401)

hslyalqqneeygkvknekdqneikkikglieknk (SEQ ID NQ. 402)
hslyalqqneeyqkvknekdqueikkik (SEQ ID NO. 403)
hslyalggneeygkvimekdqneikk (SEQ ID NO. 404)
hslyalqgneeyqkvimekdqneik (SEQ ID NO, 405)

hklenleemdk (SEQ ID NO. 406)

khiddntnegk (SEQ ID NO. 407)

kkeddekh (SEQ ID NO. 408)

keennkkeddekh (SEQ ID NO. 409)

ktssgilnkeennkkeddekh (SEQ ID NO. 410)

knihikk (SEQ ID NO. 411)

hikkkegidigyk (SEQ 1D NO. 412)

kkmwicklwdnkgneitknih (SEQ ID NO. 413 ) :
kkgiqwnlikkmwicklwdnkgneitknih (SEQ ID NO. 414 ) - .
kekkdsnenrkkkqkedkknpnkikkieytmkithffkaknnkqqnnvth (SEQ ID NO. 41 5)
kkdsnenrkkkqkedkknpokikkieytnkithffkaknnkqqnnvth (SEQ ID NO. 416) -
kdsnenrkkkqkedidmpnkIkkieytnkithfilaknnkqqunvth (SEQ ID NO. 17
kkqkedkknpnklkkieytnkithffkaknnkqgonvth (SEQ ID NO., 418)
kqkedkimpnkikkieytnkithfikaknnkqqnnvth (SEQ ID NO. 419)
kedkdmpnkIkkieytnkithffaknnkqgnnvth (SEQ ID NO. 420)
knpnkikkieytnkithffkaknnkqgnnvth (SEQ ID NO. 421)
Kkieytnkithffkaknnkqqnnvth (SEQ ID NO. 422)
kiytnkithffkaknnkqqonvth (SEQ ID NO, 423)

kithifkaknnkqqnuvth (SEQ ID NO. 424) -
himnedikndnskdikndnskdikndnskdikndnnedikndnskdik (SEQ ID NO. 425)
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hinnedikndnskdikndnskdikndaskdikndonedikndnsk (SEQ ID NO. 426)
bknnedikndnskdikndnskdikndnskdikndonedik (SEQ XD NO. 427)
hkmedikndnskdikndnskdikndnskdik (SEQ ID NO. 428)
hknnedikndnskdikndnskdikndnsk (SEQ ID NO. 429)
hknnedikndnskdikndnskdik (SEQ ID NO. 430)
hknnedikndnskdikndnsk (SEQ ID NO. 431)

hknnedikndnskdik (SEQ ID NO. 432)

hknnedik (SEQ ID NO. 433)

kkyddiqokynilnklknsleckneelkkyh (SEQ ID NO. 434)
kyddignkynilnklknsleekneelkkyh (SEQ ID NO. 435)
kynilnklknsleekneelkicyh (SEQ ID NO. 436)

kiknsleekneelkkyh (SEQ) ID NO. 437)

knsleekneelkkyh (SEQ ID NO. 438)

kneelkkyh (SEQ ID NO. 439)
Jngnngdinenvynikpqefkeeesedismvntkk (SEQ ID NQ, 440)
Jknsnelkrindnfiklh (SEQ 1D NO. 441)

kpelykkekisqelykkekisqvwwempvkdtintyernnvinskienniekiph (SEQ ID NO. 442)

hinneytnknpkncilykneemyndnnikdyinsronfkk (SEQ ID NO. 443)
hinneytnknpkncllykneernyndmikdyinsmnfk (SEQ ID NO. 444)
hinneytnknpkncliyk (SEQ ID NO. 445)
knktngskgvkgeyekkketngh (SEQ ID NO. 446)
kimqskgvkgeyekkketngh (SEQ ID NO. 447)
kgvkgeyekkketngh (SEQ ID NO. 445)
kgeyekkketngh (SEQ D NO. 449)
ksgmytnegnkscecsykkkssssnkvh (SEQ ID NO. 450)
kscecsykkissssnkvh (SEQ ID NO. 451)
kkkssssnkvh (SEQ ID NO, 452)
kkssssnkyvh (SEQ ID NO. 453)
kssssnkvh (SEQ ID NO. 454)
himlksgmytnegnkscecsykkkssssnk (SEQ ID NO. 455)
himlksgmymegnkscecsykkk (SEQ IR NO, 456)
himlksgmytnegnkscecsykk (SEQ ID NO., 457)
himlksgmytnegnksceesyk (SEQ ID NO. 458)
kplaklrkrektqinktkyergdviidnteiqkiiirdyhetinvhkidh (SEQ ID NO. 459)
krektqinktkyergdviidnteigkiiirdyhetlnvhkldh (SEQ ID NO. 460)
ktqinktkyergdviidnteigkiiirdyhetlnvhkidh (SEQ ID NO. 461)
kplakirkrektqinktkyergdviidateigkiiirdyhetinvh (SEQ ID NOQ. 462)
kplaklckrektqinktkyergdviidnteiqkitirdyh (SEQ ID NO. 463)
klrkrekiginktkyergdviidnteigkiiirdyh (SEQ ID NO. 464)
krektqinktkyergdviidnteigkiiirdyh (SEQ) ID NO. 465) -
ktqinktkyergdviidnteigkiiirdyh (SEQ ID NO. 466)
* kkdkekkkdsnenrkkkqkedkknpndokikldeytnkith (SEQ ID NQ. 467)
kdkekkkdsnenrkkkqkedikdonpndnklkkieymkith (SEQ 1D NO. 468)
- kekkkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NO. 469)
kkkdsnenrkkkqkedkknpndnklkkieyinkith (SEQ ID NO. 470)
kkdsnenrkkkqkedkknpndnklkkieytnkith (SEQ ID NQ. 471)
kdsnenrkkkqgkedkknpndnklkideytnkith (SEQ ID NO. 472)
kkkqkedkknpndnkikkieymkith (SEQ ID NO. 473)
kkgkedkknpndnklkkieytnkith (SEQ ID NQ. 474)
kqkedkimpndnkikkieytnkith (SEQ ID NQ. 475)
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kedkknpndnkikkieytnkith (SEQ I NQ. 476)

KinpndnkIkkieytnkith (SEQ ID NO. 477)

knpndnkikkieytnkith (SEQ ID NO. 478)

kikkieytnkith (SEQ ID NO. 479)

kkieytnkith (SEQ ID NO. 480)

kieytnkith (SEQ 1D NO. 481)
hggikiedvnnenfunegmknkyndeekmdisksksiksdflek (SEQ ID NO. 482)
bgqikiedvnnenfoneqmkankyndeekmdiskskslk (SEQ ID NO, 423)
hgqikiedvnnenfaneqminkyndeekmdisksk (SEQ ID NO. 484)
hgqikiedvnnenfineqmknkyndeckmdisk (SEQ ID NO. 485)
Ikyddiqukynitnklknsleekneelkiyh (SEQ ID NO, 486)
kyddiqnkynilnkiknsleekneelkicyh (SEQ ID NO. 487)

- kynilnklknsleckneelkkyh (SEQ ID NO, 488)

kiknsleekmeelkkyh (SEQ ID NO. 489)

knsleekneelkkyh (SEQ ID NO. 490)

- kneelkkyh (SEQ ID NO. 491)
hmgnnqdinenvynikpgefkeeeeedismvntkkeddigenik (SEQ ID NO. 492)
ktolyniynnknddkdnildnenreglylcdvmknsnelkrindntfkih (SEQ ID NO. 493)
knsnelkrindnffkdh (SEQ ID NO. 494) :

krindnffkih (SEQ ID NO. 495)
hinneymhlpkncllyimmmyndmikdyimmnﬂck (SEQ ID NO. 496)
hinneytnknpknellykneernyndnnikdyinsmnfk (SEQ ID NO. 497)
hinneytnknpkncllyk (SEQ ID NO. 498)
kpclykkekisqywwempvkdtfntyernnvinskienniekiph (SEQ ID NO. 499)
kekisqvwwempvkdifatyernnvinskienniekiph (SEQ ID NO, 500)
kienniekiph (SEQ 1D NO. 501)

Imktngskovkgeyekkketngh (SEQ ID NO. 502)
ktnpskgvkgeyekiketngh (SEQ ID NO. 503)

kgvkgeyekkkemgh (SEQ ID NO. 504)

kgeyekkketngh (SEQ I NO. 505)
Ktickinkskswifeeldeidkplakirkrektqinktiyergdviidnteigkiirdyh (SEQ ID NO. 506)
kinkskswffeeldeidkplakirkrekiqinktkyergdviidnieigkiirdyh (SEQ ID NO. 507)
kplakirkrektqinkikyergdviidnteigkiindyh (SEQ ID NO., 508)
himlksqmytnegnkscecsylddessssnkvh (SEQ ID NO. 509)
kirkrektqinktkyergdviidnteigkiirdyh (SEQ ID NO. 510)
krektqinktkyérgdviidnteiqkiirdyh (SEQ ID NO. 511)
kiginktkyergdviidnteiqkiirdyh (SEQ ID NO. 512
kplakirkrektqinktkyergdviidnteigkiirdyhtinvikidh (SEQ ID NO. 513)
kirlorektqinktkyergdviidnteigkiirdyhtinvhkldh (SEQ ID NO. 514)
krektginktkyergdviidnteigkiirdyhtinviikldh(SEQ ID NO. 515)
ktqinktkyergdviidnteiqkiirdyhtinvhkldh (SEQ ID NO. 516)
kplakirkrektqinkikyergdviidnteiqkiirdyhtinvh (SEQ ID NO. 517)
kirkrektqinktkyergdviidnteigktirdyhtinvh (SEQ ID NO. 518)
krektqinkticyergdviidnteigkiirdyhtinvh (SEQ ID NO. 519)
kiqinktkyergdviidnteigkiirdyhtlnvh (SEQ ID NO. 520)
himlksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 521)
ksqmytnegnkscecsykkkssssnkvh (SEQ ID NO. 522

- kscecsyklkssssnkvh (SEQ ID NO. 523) :

kkkssssnkvh (SEQ ID NO. 524) .

-kkssssnkvh (SEQ ID NO. 525)
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kssssnkvh (SEQ ID NOQ. 526)
himlksqmytnegakscecsylkkssssnk (SEQ ID NQ, 527)
himlksqmytoegnkscecsykkk (SEQ ID NO. 528)
himlksqmytnegnkscecsykd (SEQ ID NQ. 529)
himlksgmytnegnkscecsyk (SEQ ID NO. 530)
hnnhniqiykdkrinfranphivmyhdnmsknertek (SEQ ID NO. 531)
hnnhniqgiykdkrinfinaphkvmyhdnmsk (SEQ ID NO. 532)
hnnhnigiykdkrinfimnaphk (SEQ 1D NO. 533)
hicsvmyhdmnmsknertek (SEQ ID NO. 534)

hivmyhdomsk (SEQ ID NO. 535) -

REPLIKINS IN STRUCTURAL PROTEINS

" [0181] E has also been determined that some structural proteins include Replikin
structures, Structural proteins are molecules involved in Gssue and organ support,
such as collagen in skin and connective tissue and in membrane structares, for
c.axample amyloid A4 precursor protein (APP) in brain, Overproduction of these
proteins is associated with disease; specifically, scleroderma in the case of
ovcrproducﬁon- of collagen in skin (Table 9) and Alzheimer’s Disease in the case

. of averproduction of APP in the brain (Table 10).

[0182] The association of sclerudetma 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 scleroderma and malignancy. However, the undetlying
"meéchanisms remain elusive. '(szal, ¥, Bur. 1. Dermatol. 20002 May-lm-l; 12(3):

296-300).

[0183] Severzl proteins concerned with the excessive production of proteins in
scleroderma have been found to contain Replikin structures. Thus, these provide

further examples of unrecognized 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
excessive amounts forms placques in the extracelluler spaces in the brain,
producing toxic 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

actually be 2 problem of overproduction of the precursor protein APP. The high

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 Repliking contained in Table 10 can be blocked

or ihibited by the same methods as illustrated in detail for the glioma Replikin,
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Table 9
Proteins overproduced in scleroderma and associated likins:
PMCI HUMAN:
breictiqssggimllkdqvireskiagvkvaeitelilk (SEQ ID NO.536)
hreictigssggimilkdgviresk (SEQ ID NO.537)
34KD nucleolar scleroderma antigen:
breictigssggimlikdqvireskiagvkvaciteliklkalendqk (SEQ ID NO.538)
hreictigssggimilkdqvireskiagvkvaeitelilk (SEQ TD NO.539)
Fibrillarin;
kimqqgenmkapeqltiepyerdh (SEQ ID NO.540)

kmqgenmkpgeqlilepyerdh (SEQ ID NO. 541)
SrOP HUMAN:

hemeeskknrveindvepevikemmefiytgkapnldk (SEQ ]D NO.542)
hemeeskknrveindvepevikemmefiytgk (SEQ ID NO.543)
Ceptromere protein C:

khgelkvyk (SEQ ID NO.544)

Klilgpgeskgkqh (SEQ ID NO., 545)

horibhk (SEQ ID NO. 546)

hhnssikstklingssk (SEQ ID NO. 547)
hnsstkstikingssk (SEQ ID NO. 548)
khbmilpktlandkhshkph (SEQ ID NO.549)
himilpktlandkhshk (SEQ ID NO. 550)
hnilpktlandkhshk (SEQ ID NO. 551)
hnilpktlandk (SEQ ID NO. 552)
kntpdskkissmindhh (SEQ JD NO,553)
katpdskidssmindh (SEQ ID NO. 554)
kdtciqspskecqkehpkevpvsskkk (SEQ ID NO. 555)
kdcigspskecqkshpksvpvsskk (SEQ ID NO. 556)
hpksvpvsskkk (SEQ ID NQ. 557)

hpksvpvsskk (SEQ ID NO. 558)

hpksvpvssk (SEQ ID NO. 559)

Factor CI'CBF, KIJ antigen:

kalqekveikqlnh (SEQ ID NO. 560)
ktifplieakkdqviageifgdnhedgptakkiktegggah (SEQ D NQ. 561}
. ktlfplieakkkdqvtageifqdnb (SEQ ID NO. 562)
klevikkierhsih (SEQ ID NO. 563)

Klevfikierh (SEQ ID NO. 564)
kepsfplkgiteqgkegleivic (SEQ ID NO. 565) -

- hgpsiplkgiteqgk (SEQ ID NO. 566)

ATP synthase subunit 6;

htllkilsiflfk (SEQ ID NO. 567)

hllgnndknlipsk (SEQ ID NO. 568)

F¥BRL nuclear protein:

hrhegvficrgkedalvik (SEQ ID NO. 569)
hegvficrgkedalvik (SEQ ID NO. 570)
hsggnrerarggkeghgsgk (SEQ ID NO. 571)
krgngsgknvmveph (SEQ ID NO. 572)
krgngsgknvinvepheh (SEQ ID NO. 573)
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kikmqqemmkpqeqltiepyerdh (SEQ ID NQ.574)
kmqqenmkpqeqitlepyerdh (SEQ ID NO. 575)
HP1Hs-alpha protejn:

haypedaenkeketak (SEQ ID NO, 576)
keanvkepgiviafyeeritwh (SEQ ID NO. 577)
kvldrvvkgqveylilwkgfseeh (SEQ ID NO. 578)
keqveyllkwkgfsech (SEQ ID NO. 579)

FM/Sel nucleolar protein;
ksevaagvkksglpsaerlenvifgphdesh (SEQ ID NO.580)
ksevaagvkksgpipsaedenvifgph (SEQ ID'NO. 581)
kaaeygkkaksetfrilhakniirpglk (SEQ ID NO. 582)
kaseygkkaksetfillhak (SEQ ID NO. 583)
ksetfrllhak (SEQ ID NO. 584)

hakniirpqlk (SEQ ID NO. 585)

hmulkiaeelpk (SEQ ID NO. 586)
bsldhklyenvdsnk (SEQ 1D NO. 587)
hliklyenvdsnk (SEQ ID NO. 588)

Table 10 :
Amyloid beta A4 precursor protein (APP) Replikins:

kakerleakh (SEQ ID NO. 589)

kdrghtlk (SEQ 1D NO. 590)

kdrghtlkh (SEQ ID NO. 591)

ketesekstnlh (SEQ ID NO. 592)
kteeisevkmdaefgh (SEQ ID NO. 593)
kteeisevkmdaefghdsgfevrh (SEQ ID NO, 594)
kkeyvraeqkdrghtikh (SEQ ID NO. 595)
kyvraegkdrghtlkh-(SEQ 1D NO, 596)
kkyvraeqkdrgh (SEQ ID NO. 597)
kyvraegkdrght (SEQ ID NO. 598)
bhvinmlkkyvraeqk (SEQ ID NO, 599)
hvfomikkyvraeqk (SEQ ID NO. 600)
bhvinmilkkyvraegkdrghtikh (SEQ ID NO. 601)
-hvimlkkyvraegkdrqhtikh (SEQ ID NO. 602)
hahfqkekerleakh (SEQ ID NO. 603)
hahfgkakerleak (SEQ ID NO. 604)
higkakerleak (SEQ ID NO. 605)
hgermdveethlhwhtvaketesekstnlh (SEQ ID NO. 606)
hgermdvcethlhwhtvaketcsek (SEQ ID NO. 607)
hwhtvaketcsek (SEQ ID NOQ. 608)

htvaketcsek (SEQ ID NO. 609)
hihwhtvaketesek (SEQ ID NO. 610)
hmnvqngkwesdpsptktcigtk (SEQ ID NO. 611)
hmnvqngkwesdpsgtk (SEQ ID NO. 612)
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PASSIVE IMMUNITY
[0185] In another embodiment of the invention, isolated Replikin peptides may he
used to generate antibodies, which may be used, for example to provide passive

imutunity in an individual. Passive immunity to the strain of influenza identified

by the method of the invention to be the most likely canse of future influenza

infections may be obtained by administering antibodies to Replikin sequences of

- the identified strain of influenza virus to patients in necd. Similarly, passive

inmunity to malaria may be obtained by administering antibodies to Plasmodium

faleiparum Replikings).

[0186] Various procedures known in the art may be used for the production of
antibodies to Replikin sequences. Such antibodies include but are not limited to
polyclonal, monoclanal, chimeric, humanized, single chain, Fab fragments and

fragments produced by an Fah expression library. Antibodies that are linked to a

cytotoxic agent may also be genevated. Antibodies may also be administered in

combination with an antviral agent, Furthermiore, combinations of antibodies to

" different Replikins may be administered as an antibody cocktail.

[0187] For the production of antibodies, various host animals or plants may be
immunized by injection with 2 Replikin peptide or a combination of Replikin

peptides, including but not limited to rabbits, mice, rats, and larger mammals.

[0188] Monoclonal antibodies fo Replikins may be prepared by using any
technique that provides for the production of antibody molecules. These include

but are not limited to the hybridoma technique originally described by Kohler and
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Milstein, (Nature, 1975, 256:495-497), the human B-cell hybridoma technique
(Kosbor et al., 1983, Immunology Today, 4:72), and the EBV hybridoma
technique (Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R, Liss,
.Inc., Pp. 77796). In addition, techmiques developed for the production of chimeric
antibodies (Momison et 2l,, 1984, Proc. Nat. Acad. Sci USA, 81:6851-6355) or
other techniques may be used. Alternatively, techniques described for the
production of single chain antibodies (US 4,946,778) can be adapted to produce
Replikin-specific single chain antibodies,

[0189] Particularly useful antibodies of the invention are those that specifically
bind to Replikin sequences contained in peptides and/or polypeptides of influenza
virus, For example, antibodies to any of peptides observed to be present in an

emerging ot re-cmerging strain of influenza virus and combinations of such

. antibodies are useful in the treatment and/or prevention of influenza. Similarly,

antibodies to any Replikins present on malaria antigens and combinations of such

antibodies are usefiil in the prevention and treatment of malaria.

[0190] Antibody fragments which contain binding sites for a Replikin may be
generated in known techniques, For example, such fragments include but are not
limited to F(ab’)2 fragments whicki can be produced by pepsin digestion of the
antibody molecules aud the Fab fragments that can be generated by reducing the
disnlfide bridges of the F(ab’)2 fragments. Alternatively, Fab expression libraries
can be generated (Huse et al, 1989, Science, 246:1275-1281) to allow rapid and

sy identification of mondclonal Fab fragments with the desired specificity.
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[0191] The fact that antimalignin antibody is increased in concentration in human

malignancy 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 structures herein found to be present in most malignancies (Figure 1
and Table 2). Population stedies have shown that mtimaligin antibody increases
in concentration in healthy adults with age, and more 5o in high-risk familics, as
the frequency of cancer increases. 'An additional two-fold or greater antibody
increase which occurs in earty malignancy has been independently confirmed with
a sensitivity of 97% in Breast cancers 1-10 mm in size, Shown to localize
preferentially in malignant cells in vivo, histochemically the antibody does not
bind to normal cells but selectively binds to (Figure 42,b) and is highly cytotoxic

to transformed cells in vitro (Figure 4¢-f). Since in these examples the same

. antibody is bound by several cell types, that is, brain glioma, hematopoietic cells

(leukemia), and small cell carcinoma of lung, malignant Replikin class unity is

again demonstrated.

[0192) Antimalignin does not increase with benign proliferation, but specifically

increases only with malignant iransformation and replication in breast in vivo and

returns from elevated to normal values upon elimination of malignant cells (Figure
5). Antimalignin anﬁbod_y concentration has been shown to relate quantitatively to
the survival of cancer patients, that is, the more antibody, the longer the survival.
Taken together, these results suggest that anti-Replikin aritibodies may be a part of
2 mechanism of control of cell transformation and replication. Augmentation of
this immune response may be useful in the control of replication, either actively

with synthetic Replikins as vaccines, or passively by the administration of anti-



10

15

20

25

Replikin antibodies, or by the introduction of non-immmune based organic agents,

such as for example, carbohydrates, lipids and the like, which are similarly

designed to target the Replikin specifically.

[0193] In another embodiment of the invention, imroune serum containing

antibodies to one or more Repliking obtained from an individual exposed to one or
more Replikins may be used to induce passive immunity in another individyal 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
preformed antibodies to one or more Replikins. Passive immunization may be
used to provide immediate protection to individuals who have been exposed to an

infectious organism. Administration of immmune serum or preformed antibodies is

- toutine and the skilled practitioner can readily ascertain the amount of serem or

'~ antibodies needed to achieve the desired effect.

SYNTHETIC REPLIKIN VACCINE (ACTIVE IMMUNITY)

- [0194) Synthetic Replikin vaccines, based on Replikins such as fhe glioma S

Replikin (SEQ ID NO.: 1) “kagvaflhkk™ or the hepatitis C Replikin (SEQ ID NO.:
18) “hyppkpgeivpak”, or HIV Replikins such as (SEQ ID NO.: 5) “ka:ﬁ-mgk&gh”
or (SEQ ID NO.: 6) “kvylawvpabk™ or preferably, an influenza vaceine based on
conserved and/or emerging or re-emerging Replﬂcin(sj over a given time period
may be used to augment antibody concentration in order to Lyse the respective
virus infected cells and release virus extracellularly where chemical freatment can
then be effective. Similarly, a malaria vaccine, based on Replikins observed in

Plasmodinm falciparam malaria antigens on the merozoite surface or within the
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parasitophorous vacuole, for example, can be used to generaie -cytotoxic antibodies

to malaria,

[0195] Recognin and/or Replikin peptides may be administered to a subject to
induce the immune system of the subject to produce anti-Replikin antibodies,
Generally, a 0.5 to about 2 mg dosage, preferably = 1 mg dosage of each peptide is
administered to the subject to induce an immune response. Subsequent dosages

may be administered if desired.

[0196] The Replikin sequence structure is associated with the function of
replication, Thus, whether the Replikins of this invention are used for targeting
sequences that contain Repliking for the ptﬁpose of diagnostic identification,
promoting replication, or inhibiting or attacking replication, for example, the

structure-function relationshipof the Replikin is fundamental.

[0197] It is preferable to utilize only the specific Replilin structure when seeldng
to induce aatibodies that will recognize and attach to the Rephkin fragment and
thereby cause destruction of the cell. Even though the larger protein sequence may
be known in the art a5 having 2 "replication associated function,” vaccines using

the larger protein often have failed or proven ineffective.

[0198] Although the present inventors do not wish to be beld to a single theory,

the studies herein suggest that the prior art vaccines are ineffective because they

"are based on the use of the larger protein sequence. The larger protein sequence

invariably has ane or more epitopes (independent antigenic sequences that can
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induce specific antibody formation); Replikin structures usually comprise one of

‘these potential epitopes, The presence of other epitopes within the larger protein

may interfere with adequate formation of antibodies to the Replikin, by "flooding”
the immune system with irrelevant antigenic stinuli that may preempt the Replikin
antigens, See, e.g., Webster, R.G., J. mmunol,, 97(2):177-183 (1966); and
Webster et al, J. Infect. Dis,, 134:48-58, 1976; Klenerman et al, Nature 394:421-
422 (1998) for 4 discussion of this well-known phenomenon of antigenic primacy
wherchy the ﬁrst peptide epitope presented and recognized by the immune system
subsequently prevails and antibodies are made to it even though other peptide
epitopes are presented at the same time. This is muﬁerqeasoﬁthat, I a vaccine
formulation, it is important to present the constant Replikin peptide to the immune
system first, before presenting other epitopes from the orgenism so that the-

Replikin is not pre-empted but lodged in immunological memory.

[0199] The formation of an antibody to a non-Replikin cpitope may allow binding
to the cell, but not necessarily lead to cell destruction. The presence of structural
“decoys” on the C-termini of malaria proteins is another aspect of this ability of
other epitopes to interfere with binding of effective anti-Replikin antibodies, since
tﬁ_e decoy epitopes have many lysine residues, but no histidine residues. Thus,
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 deéuys, then; 2) anti-Replikin

antibodies or other anti-Replikin agents,
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~ a"foreign" protein, the protein is first hydrolyzed into'smaller fragments. Usually

[0200] It is well known in the art that in the course of antibody production against

fragments containing from about six to ten amino acids are selected for antibody
formation. Thus, if hydrolysis of 2 protein does not result in Replikin-containing
fragments, anti-Replikin antibodics will not be produced. Tn this regard, it is

interesting that Replikins contain lysine residues located six o ten amino acids

 apart, since lysine residues are known to bind to membranes.

[0201] Furthermore, Replikin sequences contain at lsast one histidine residue. |
Histidine is frequently involved in binding to redox centers. Thus, an antibody

that specifically recognizes a Replikin sequence has a better chance of inactivating

" or destroying the cell in which the Replikin iz located, as seen with anti-malignin

antibody, which is perhaps the most cytotoxic anti-cancer antibody yet descﬁbed,

being active at picograms per cell.

[0202] One of the reasons that vaccines directed towards a particular protein
antigen of a disease cansing agent have not been fully effective in providing

prolection against the dizease (such as foot and mouth vaccine which has been

developed apainst the VP1 protein or large segments of the VP1 protein) is that the

‘best antibodies have not been produced, that is — it is likey that the antibodies to

the Replikins have not been produced. Repliking have not been produced. That is,
cither epitopes other than Replikins present in the larger protem fl:agments may
interfere according to the phenomenon of antigenic primacy referred to above,
and/or because the hydrolysis of larger protein sequences into smaller sequences

for processing to produce antibodies results in loss of integrity of any Replilin
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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 vaccing to be produced, the Replikin sequences, and no other epitope,
should be used as the vaccine. For example, a vaccine of the invention can be
generated using any one of the Replikin peptides identified by the thies point

recognition system.

[0203] Particularly preferred peptides - for example - an influenza vaccine include
peptides that have been demonstrated to be conserved over a period of one or more
years, preferably about three years or more, and/or which are present in a strain of
influenza virus shown to have the highest increase in concentration of Replikins
relative to Replikin concentration in other influenza virus siraing, e.g., an emerging
strain. The increase in Replikin concentration preferably occurs ovér a period of at
lzast about six months to one year, preferably at least about two years or more, and
most preferably about thres years or more. Among the preferred chlilcin‘ peptides
for use in an influenza virus vaceine are those Replikins observed to "re- emerge”
after an absence from the hemagglutinin amino gcid au;lucnm for one or moﬁ

years.

[0204] The Replikin peptides of the invention, alone or in various combinations
are administered to a subject, preferably by i.v. or ininmusculm; injection, m order
to stimulate the imntune system of the subject to-produce antibodies to the peptide,
Generally the dosage of peptides is in the range of from about 0.1 pg to about 10

mg, preferably about 10 pg to about 1 mg, and most preferably about 50 pug to

14



about 500 ug. The skiiled practitioner can readily defermine the dosage and

number of dosages needed to produce an effective immune response.
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QUANTITATIVE MEASUREMENT BARLY RESPONSE(S) TO REPLIKIN
VACCINES |
[0205] The ability to measure quantitatively the early specific antibody response in
days or a few weeks to a Replikin vaccine is a major practical advantage over
other vaccines for which only 2 clivical response months or vears later can be

measured.

ADJUVANTS
[0256] Various adjuvents may be used to enhance the immunological response,
depending on the host species, including but not limited to Freund’s (complete and
incomplete), mineral gels, such as aluminom hydroxide, surface active substances
such as lysolecithin, pluroﬁic polyols, polyanions, peptides, oil emulgions, key
limpet hemogyanin, dintrophensl, and potentially useful human adjuvants such as

BCG and Corynebacterium parvum.

REPLIKIN NUCLEQTIDE SEQUENCES
[0207] Replikin DNA or RNA may have a number of uses for the diagnosis of
diseases resulting from infection with a virus, bacterinm or other Replikin
encoding agent. For example, Replikin nucleotide sequences may be used in -
hybridization assays of biopsied tissue or blood, e.g., Sonthern or Northern
analysis, including in situ hybridization assays, to diagnose the presence of a
particular organism in 2 tissue sample or an environmental sample, for example.
The present invention also contemplates kits containing antibodies specific for

particular Replikins that are present in a particular pathogen of interest, or
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containing nucleic atid molecules (sense or antisense) that hybridize specifically - -
to a particular Replikin, and optionally, vatious buffers and/or reagents needed -for

disgnosis,

[6208] Also within the scope of the invention are oligoribonucleotide sequences,

that include antisense RNA and DNA molecnles and ribozymes that function to
inhibit the translation of Replikin- or recognin-containing mRNA. Both antisense
RNA and DNA molecules and ribozymes may be prepared by auy method lmown
inthe mt. The antisense molecules can be incorporated into a wide variety of
vectors for delivery to a subject. The skilled practitioner can readiiy determine the
best route of delivery, althongh gencrally i.v. or i.m. delivery is routine. The

dosage arnount is also readily ascertainable.

[0209] Particularly pmw antisense nucleic acid molecules are those that are
complementary to a Replikin sequence confained in a mRNA encoding, for
example, an influenza virus polypeptide, wherein the Replikin scquence comprises
from 7 to gbout 50 amino acids including (1) at least one lysine residue located six
to ten residues from a second lysine residue; (2) at least one histidine residue; and
(3) at least 6% lysine residues. More preferred are antisense nucleic acid
molectles that are complementary to a Replikin present in the coding strand of the
gene or to the mRNA encoding the influenza virus hernagglutinin protein, wherein
the antisense nucleic acid molecule is complementary to a nucleotide sequence
encoding a Replikin that has been demonstrated to be conserved over a period of
six months fo one or more years and/or which are present in a strain of influcnza

virus shown to have an increase in concentration of Replikins relative to Replikin
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conceniration in other influenza virus strains. The increase in Replikin

. concentration preferably occurs over a period of at least six months, preferably

- about ono year, most preferably about two or three years or more.

[0210] Sirnilarly, antisense nucleic acid molecules that are complementary to
mRNA those that are complementary to a mRNA encoding bacterial Replikins
comprising a Replikin sequence of from 7 to about 50 amino acids including

(1) at least one lysine residue Jocated six to ten residues from a second lysine
residue; (2) at least one histidine residue; and (3) at least 6% lysine residucs, More
preferred are antizense nucleic acid molecules that are complementary to the
coding strand of the gene or fo the mRNA encoding a protein of the bacteria.

DIAGNOSTIC APPI._,ICA'I'I()NS
[0211] For organisms such as diatom plankion, foot and mouth diseasé virus,
tomato leaf curl gemini virus, hepatitis B and C, HIV, influenza virus and
malignant cells, identified constituent Replikins are useful as vaccines, and also
may be usefully targeted for diagnostic purposes. For example, blood collected for

transfusions may be screened for contamination of organisms, such as HIV, by

screening for the presence of Replikins shown to be specific for the contarnination

' organism, Also, screening for Replikin structures specific for a particutar

pathological organism leads to diagnostic detection of the organism in body tissus
ot in the environment.
REPLIKIN STIMULATION OF GROWTH

[0212] In another embodiment of the invention, Replikin struetures are used to
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increase the replication rate of cells, tissues or organs. A method is available to.

increase replication rates by the addition of specific Replikin structures 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
or organs to increase the rate of replication and yield, This may be accomplished,
for example, by methods known in the art, by mm.:lifying‘or transforming a gene
encoding for or associated with a prt-:ntcin or enz}.rme having a replication function

in the organism with at least one Replikin shructure.

[0213] In another aspect of the mveunon, 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 of Replikins. The increase is due to 11 the
reappearance of particular Replikin structures, which were present in previous
years, but which then disappeared for one or more years; and/or 2) by the
appearance of new Replikin compositions. In addition, in malaria Replikins,

repetition of the same Replikin in a smgle protein occurs.

[0214] Thus, the present invention provides methods and compositions for
increasing the replication of organisms. Similarly, in the mannér 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 of Replikins/100 amino acid residues) of any particular

strain of rice.

[0215] As an exemple, in the Oryza sativa strain of rice, catalase isolated from
immature seeds was observed to contain the following different Replikins within
the 491 amino acid sequence of the protein:

kipdvibafkpnprsh (SEQ ID NO. 638)

kipdvihatk (SEQ ID NO. 639)

karyvkfhwk (SEQ ID NOQ.640)

hpkvspelraiwvnylsqedesigvkiannvk (SEQ ID NO. 641)

katibkqndfk (SEQ ID NO. 642)

heppipitprovvgrrqkatibkqndfk (SEQ ID NO.643)

kitpsssfdtktttmagapvwndnealtvaprgpilledyhliekvah (SEQ ID NQ. 644)

kﬁpsufdtkt%agapvwndnealtvgprgpilledyn (SEQ ID NOQ. 645)

. [0216] Thus, by using recombinant gene cloning techniques weil known in the art,

the concentration of Replikin structures in an organism, such as a food crop plent,
can be increased, which will promote increased replication of the organism. For
example, inserting additional Replikin sequences like the Replikins identified
above into the Oryza sativa catalase gene by meﬁods well know in the art will

promotethis organism’s replication,

[0217] Similarly, in the NBS-LRR protein of Qryza sativa (japonica cultivar
group), the following Repliking were found:
kvkahfgkh (SEQ ID NO. 647)
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kvkahfak (SEQ ID NO. 648)
kdyeidkddlih (SEQ ID NO. 648)

' hmkaqefafeavipk (SEQ ID NO. 650)
hfwelvwrsfiqvkgigsifrovyrygqsdvitskibdimhdlavh (SEQ 1D NO. 651)
kaigsifyrkvrygpsdvtiskihdimbdlavh (SEQ ID NO. 652)
kqigsifarkvyrygpsdvttsiihdimh (SEQ ID NO. 653)

kqigsifqrkvyrygqsdviiskih (SEQ ID NO. 654)

[0218] Furthsr, for espartic proteinase otyzasin | precursor protein, the following
Replikins were found: -

Kkhgvsagik (SEQ ID NO.655)

hividygkmrvefak (SEQ ID NO. 657)

heryksgqsstygkngk (SEQ ID NO. 658)

[0219] Similarly, in the MADS-box protein FDRMADSS3 transcription factor of

Oryza sativa (indica cultivar-group), the following Replikins were found:
kqeamvIkqeinllgkglryiyguraneh (SEQ ID NO. 659)
kqeinllqkelryiygnraneh (SEQ ID NO. 660)
kskegmlkuaneilgekivegnglidvgmmvadgqugh (SEQ ID NO.661)

Yaaneilgekiveqnglidvgmmvadqqngh (SEQ ID NO. 662)

{0220] Similarly, in LONI MAIZE (ATP-binding redox associated Hydrolase;
Serine protease; Multigene farhily; Mitochondrion), the following Replikins were
found:

kvlaahrygik (SEQ ID NOQ. 663)
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klidiamkhliprvleqh (SEQ ID NO.664)

klkiamkh (SEQ ID NO. 665)
ktslassiakalnrifirislggvkdeadirgh (SEQ ID NO.666)
kalurkfirislggvkdeadirgh (SEQ ID NO. 667)
lcﬁﬁalggvkdead&gh (SEQIDNO. 663)
kvrlskatelvdrhlgsilvackitqkvegqlsksqk (SEQ ID NO. 669)
hgsilvaekitakvegglsksqk (SEQ ID NO. 670) |
kvriskatelvdsh (SEQ ID NO. 671)
kvggsavesskqdtingkepihwhskgvaaralh (SEQ ID NO. 672)
kvggsavesskqdtkngkepihwh (SEQ ID NO. 673)
kvggsavesskqdikngkepih (SEQ ID NO. 674)
kdikngkepihwhskgvaaralh (SEQ ID NO. 675)
kqdtkngkepih (SEQ ID NO. 676)

[0221] Similarly, for Glyceraldehyde 3-phospate dehydrogenase A, a chloroplast
precursor, the following Replikins are found:

hdlrracaaalnivptstgaakavshvipnlk (SEQ ID NO. 677)
kviddqifgiikgtmetth (SEQ ID NO. 678)
hiqagakkviitapek (SEQ ID NO. 679)
hgredaspldviaindtggvkqashilk (SEQ ID NO. 680)

kqashllk (SEQ ID NO. 710)

[0222] Further, examples of rust resistance-like protein RP1-4 (Zéa mays) found

include the following Replikins:

kvrrviskdysslkqimtimmdddiskhlqiiesgleeredivwmikeniik (SEQ ID NQ. 681) -
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kvrrviskdysstkqlmtlmmdddiskh (SEQ ID NO. 682)
hlgiiesplecredicvwmkeniik (SEQ ID NO.683)
hdlreniimkaddlask (SEQ ID NO. 684)
hvgulenvigkdealask (SEQ ID NO. 685)
kkqgyelrqikdlnelggsih (SEQ ID NO. 686)
kqgyelrglkdinelggsth (SEQ ID NO. 687)
Klylksrlkelilewssengmdamnilh (SEQ ID NO. 688)
hiqligingravertpnkvenlskiryirgykdqipmigk (SEQ ID NO. 689)
mqnqmgnveﬂpukvenlsﬁykgyk (SEQ ID NO. 690)
ilqligingmverlpnlevenisk (SEQ ID NO. 691 )
hnsnkipksvgelk (SEQ ID NO. 692)

Klpkvgelkh (SEQ ID NO. 693)

" hisvrvesmgkhkeiiyk (SEQ ID NO. 694)

khkeiivk (SEQ ID NO. 695)
klrdilgesqkfllvidialikh (SEQ ID NO. 696)

hafsgaeikdqlirmklqdtaeeiakrlgqgeplaakvigsrmerrk (SEQ ID NO. 697)

“hafsgacikdqllmmk (SEQ ID NO. 698)

kigdtaceiakriggolaskvigstmerrkdiaewkaadvwicksh (SEQ ID NO. 699)
kvigsmerkdiaewkaadvwicksh (SEQ ID NO. 700)
kdizewkaadvwfeksh (SEQ ID NO. 701)

kaadvwieksh (SEQ ID NO. 702)
hvptitslptskvigmsdrdrivkfllgkittaeasstk (SEQ ID NO. 703)
kailteakqlrdllgiph (SEQ ID NO. 704)

kakaksgkgplivedessstattvmkpth (SEQ ID NO. 705)
ksphrgkieswlriTkeafydacdildeh (SEQ ID NO. 706)
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ksphghleswlrrlk (SEQ ID NO. 707)
hrgkleswlrlk (SEQ ID NO. 708)
kephrgk (SEQ ID NO. 709)

[0223] As discussed previously, the Replikin in wheat ubiquitin activating enzyme
E (SEQ ID Nos. 614-616) is conserved, This conservation of Replikin structure

provides reliable targets for stimulation of plant growth.

[0224] The close relationship of Replikins to redox enzymes is also clearly

indicated in this structure in wheat, Thus, this wheat ubiquitin activating enzyme

E activates i.lbiquitin by first adenylating with ATP its carboxy-terminal glycine

tesidue and, thercafter, linking this residue to the side chain of a cysteine residue

in E1 (SEQ ID NO. 614), yi¢lding an ubiquitin-E1 thiolester and frec AMP.

[0225] A further example of the relationship of wheat Replikins to redox enzymes
was also found in the PSABWheat Protein, Photosystem I P700 chlorophyll A
apoprotein A2 (PsaB) (PSI-B) isolated from bread Chinese spring wheat
Chlorgplast Triticum aestivuan. This protein fanctions as ﬁllows: PsaA and PsaB
bind 9700, the primary electron donor of photosystem I (PSI), as well as the
electron accepiors A0, Al, and FX. PSI functions as a plastocyanin/cytochrome
ch-ferredoxin oxidoreductase. Cofactor P700is a chlorophyll A dimer, AQis
chlorophyll A, Al is a phylloguinone and FX is a 4Fe- 48 iron-sulfur center. The
subunit A psaA/S heterodimer binds the P700 chlorophyll special pair and
subsequent electron acceptors. The PSI reaction center nf higher plants and algae

is mmpnéed of one at least 11 subunits. This is an integral membrane protein of
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the Chloroplast thylakoid membrane. The 4Fe-4S iron-sulfiur"center” to which b
bind is critical; hence the significance of ‘h’ in Replikin structure. Next to
bacterial Replikins, these wheat Replikins and pian't Replikins are the most
primitive evolutionary illustrations 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 c¢lls, and apparently all

* organisms with regard to replication.

[0226] Further examples of Replikins were found in the PSAB Wheat protein,

which is oritical fox wheat growih. These inclade:
tlgpkwkpslswiknassrinkh (SEQ 1D NO.617)
Hlqpkwkpstswik (SEQ ID NO. 618)
kwhpslswiknacsrinhh (SEQ 1D NO. 619)
kewkpslswiknaesrlnh (SEQ ID NO. 620)
pslswiknacsrihih (SEQ ID NO. 621)
kpsiswiknaestlnh (SEQ ID NO. 622)
hhaiatglhtttlilvikgaldargskimpdik (SEQ ID NO. 623)
haialghhittfilvkgaldargsklmpdkk (SEQ ID NO. 624)
hhaialglhtetlilvkgaldargsk (SEQ ID NO. 625)
baialgthtitlilvkgaldargsk (SEQ 1D NO. 626)
htttlitvkgaldargskimpdkk (SEQ ID NO.627)
hiulilvkgaldargskimpdk (SEQ ID NO. 628)
htttlilvkgaldargsk (SEQ ID NO. 629)
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[0227] A further example of the relationship of wheat Replikins to redox is
provide in the PSAA_WHEAT Photosystem I 9700 chlorophyil A apoprotein Al,
that include; |
hhiblaizilfliaghmyrtnwgighglkdileabk gpftgqehk (SEQ ID NO. 630)
hhlaiailfliaghmyrnwgighglkdileahkgpfigqehk (SEQ ID NO, 631)
hlaiailfliaghmyrtnweighglidileabkgpRgaghk (SEQ D NO. 632)
hmyrinwgighglkdileahkgpftgqghk (SEQ ID NO. 633)
hglkdileahkgpfiggghk (SEQ ID NO. 634)
hdileabkgpfigqghk (SEQ ID NO. 635)
hkgpitggehk (SEQ ID NO. 636)
kgpitgqghk (SEQ ID NO. 637)

COMPUTER SOFTWARE FOR IDENTIFYING REPLIKINS
{0228] The present invention also provides methods for identifying Replikin
sequences in an amino acid or nucleic acid sequence. Visual scanning of aver four
thousand sequences was performed 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

and a memory storing executable program instructions representing the 3-point-
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recogition methods of the foregoing embodiments. The memory may include a
static memory, volatile memory and/or a nonvola-tile memory. The static memory
conventionally may be 2 read only memory (“ROM”) provided on a mageefic, or
an electrical or optical storage medivm. The volaﬁle memory conventionally may
be a random accessmemory (“RAM™) and may be integrated as a cache within the

processor or provided externally from the processor as a separate inteprated

circuit, The non-volatile memory may be an electrical, magnetic or optical storage

medivm.

. [0230] From a proteomic point of view the construction of 2 “3-point recognition”

template based on the new glioma peptide seqaence led directly to identification of

a biology-wide class of proteins having related structures and functions. The

‘operation of the 3-poini-recognition methad resembles identification by the use of

a “keyword'search; but instead of using the exact spelling of the keyword
“kagvafihkk” (SEQ ID NO.: 1) as in 4 typical sequence homology search, or in the
nucleotide specification. of an amino acid, an abstraction of the keyword delimited
by the “I-point-recognition” 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
sPeciﬁcaﬁons.. That particular functions, in this case transformation and
replication, in addifion fo structures, turn out also.to be shared by members of the

exposed ¢lass suggests that these structures and functions are related. Thus, from

-this newly identified short peptide sequence, a molecular recognition ‘language’ |

has been formulated, which previously has not been described. Further, the

_ sharing of immunological specificity by diverse members of the class, as here
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demonstrated for the cancer Replikins, suggests that B cells and their product

anttbodies recognize Replikins by means of a similar recognition langnage.

OTHER USES OF THE THREE POINT RECOGNITION METHOD
[0231] Since “3-point-recognition” is a proteomic method that specifies a
particular class of proteins, using three or more different recognition points for
other peptides similarly should provide useful information conceming other
proteins classes. Further, the “3-point- recoguition” method is applicable to other

recognins, for example to the TOLL ‘innate’ recognition of lipopolyssacharides of

-organisms. The three point recopnition method may also be modified to identify

other useful cornpounds of covalently Iinked organic molecules, including other

covalently linked amino acids, nucleotides, #arbohydmtes, lipids or combinations

thereof. In this embodiment of the invention a sequence is screened for

suhsequences containing three or more desired structural characteristics. In the
case of screening componnds composed of covalently linked amino acids, lipids or
carbohydrates the subsequence of 7 to about 50 covalently linked units should |
contain (1) at least one first amino acid, carbohydrate or lipid residue located
seven o te.n residues from a second of the first amino acid, carbohydrate or lipid
regidue; (2) encoding at least one second amino acid, lipid or carbohydrate residue;

and (3) at least 6% of the first amino acid, carbohydrate or lipid residue. Inthe

+ case of screening nucleotide sequences, the subsequence of about 21 to about 150 -

nucleotides should contain (1) at least one codon encoding & 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)

'-enqodes at least 6% of said first amino acid residue.. .-
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[0232] Several embodiments of the present invention are specifically illustrated
and described herein. However, it vﬁll be appreciated thet modifications and
variations of the present invention are encompassed by the above teachings and
within the purview of the appended claims without departing from the spixit and

intended scope of the invention.

BEXAMPLE 1
PROCESS FOR. EXTRACTION, ISOLATION AND
IDENTIFICATION OF ReplikinS AND THE USE OF REPLIKINS TO.

TARGET, LABEL OR DESTROY REPLIKIN-CONTAINING ORGANISMS

4) Algae

[0233] The following algae were collected from Bermuda water sites and either
extracted on the same day or frozen at -20 degrees C and extracted the next day.
The algae were homogenized in a cold room (at 0 to § degrees C) in 1 gram
aliquots in neutral buffer, for example 100 cc. of 0.005M phosphate buffer
solution, pH 7 (“phosphate buffer”) for 15 minutes in a Waring blender,
centrifuged at 3000 rpm, and the supematant concentrated by perevaporation and
dialyzed against phosphate buffer in the cold to.produce a volume of
approximately 15 ml. The volume of this extract solution was noted and an
aliquot taken for protein analysis, and the remainder was fractionated to obtain the

protein fraction having a pK range between 1 and 4.
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[0234] The preferred method of fractionation is chromatography as follows:

~ The extract solution is fractionated in the cold room (4 degrees C) on a DEAE

cellulose (Cellex-D) column 2.5x11.0 cm, which has been equilibrated with

0.005M phosphate buffer, Stepwise eluting solvent chariges are made with the

 following solutions:

Solution 1- 4.04 g. NaH2P04 and 0.5 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, of NaH2P04 is dissolved in 2480 mi of distilled water
(0.05 molar, pH 4.7);

Solution 4 - 59.65 g. of NaH2P04 is dissolved in 2470 ml distilled water
(0.175 molar);

Solution 5 ~ 101.6 g. of NaH2P04 is dissolved in 2455 ml distilled water
(pH 4.3);

Solution 6 - 340.2 g, of NaHZP04 is dissolved in 2463 of distilled water
(1.0 molar, pX-<i4.1);

Solution 7 - 283.63 g. of 80% phosphornic acid (H3P04) is made up in 2460
ml of distilled water (1.0 molar, pH 1.0).

[0235] The extract solution, in 6 to 10 ml volume, is passed onto the column and

overlayed with Solution 1, and a reservoir of 300 mi of Solution 1 is attached and
allowed to drip by gravity onto the co]mnﬁ. Three wml aliguots of eluant are
collected and analyzed for protein content at OD 280 until 21l of the protein to be
removed with Solution 1 has been removed from the column. Solution 2 is then

applied to the column, followed in su@msion 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

colurnn, The eluates from Solution 7 are combined, dialyzed agamst phosphate

‘baffer, the protein content determined of both dialysand and dialyzate, znd both

analyzed by gel electrophoresis. One or two bands of peptide or protein of
molecular weight between 3,000 and 25,000 Daltons are obtained in Solution 7.
For example the algae dmﬂmpa mexicana, Laurencia obtura, Cladophexa
prolifera, Sargassum natans, Caulerpa verticillata, Halimeda tuna, and Penicillos
capitatus, after extraction and treatment as above, all demonstrated in Solution 7
eluates sharp peptide bands in ﬂﬁamolmuﬁr weight region with no contaminants,
These Solution 7 proteins or their eluted bands are hydrolyzed, and the ammu acid
composition demﬂ. ‘The peptides so obtained, which have a lysine
composition of 6% or greater ate Replikin precursors. These Replikin peptide
precursors arc then determined for amino acid sequence and the Replikins are
determined by hydrolysis and mass spectrometry as detailed in U.S. patent
6,242,578 B1. Those which fulfill the criteria defined by the “ 3-point-
recognition” method are identified as Replikins. This procedure can also

be applied to obtain yeast, bacierial and any plant Replikins.

b) Virus
{0236] Using the same extraction and column chromatography separation methods -
as above in a) for algae, Replikens in virus-infected cells are isolated and

identfied.
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¢) Tumor cells in vivo and in vitro tissue culture

[0237] Using the same extraction and column chromatography separation methods
as above in a) for algae, Replikins in tumor cells are isolated and identified. For
example, Replikin precursors of Astrocytin isolated from malignant brain tumors,
Malignin (Aglyco 10B) isolated from glioblastoma tumor cells in tissue culture,

MCF7 mammary carcinoma cells in tissue culture, and P3J Lymphoma cells in

tissue culture each treated as above in a) yielded Replikin precursors with lysine

content of 9.1%, 6.7%, 6.7%, and 6.5% respectively. Hydrolysis and mass
specirometry of Aglyco 1OB -as desctibed in Example 10 1).5. 6,242,578 B

produced the amino acid sequence, ykagvaflhkindiide the 16-mer Replikin
EXAMPLE2:

[ﬁZ?oE] As an example of didgnostic use of Replikins: Aglyco 10B or the 16-mer

Repliken may be used as antigen to capture and quantify the amownt of its

comesponding antibody present in serum for diagnostic puiposes are as shown i

Figures 2,3.4 and 7 of 11.8. 6,242,578 BI.

[0235] As an example of the production of agents to attach to Replikins for
labeling, nuiritional or destructive purposes: Injection of the 16-mer Replikin into
rabbits to produce the specific antibody to the 16-mer Replikin is shdwn in

Example 6 and Figures 9A and 9B of U S, 6,242,578 B1.
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[0240] As an example of the use of agents to label Replikins: The use of
antibodies to the 16-mer Replikin to label specific cells which contain this

Replikin iz shown in Figure 5 and Example 6 of 11.8. 6,242,578 B1.

[0241] As an example of the use of apents to destroy Replikins: The use of
antibodies to the 16-mer Replikin to inhibit or destroy specific cells which contain

this Replikin is shown in Figure 6 of U.3. 6,242 578 B1.

EXAMPLE 3

[0242] Analysis of sequence data of isolates of influenza virus hemagglotinin
protein or nevraminidase protein for the presence and concentration of Replikins is
carried out by visual scanming of sequences or through use of a computer program
based on the 3-point recognition system described herein. Isolates of influenza

vins are obtained and the amino acid sequence of the influenza hemagglutinin

. and/or neuraminidase protein is obtained by any art known method, such as by

sequencing the hemagglutinin or nenraminidase gene and detiving the protein
sequence therefrom. Sequences are scanned for the presence of new Replikins,
conservation of Repliking over time and concentration of Repliking in each isolate.
Comgparison of the Replikin sequences and conceritrations to the amino acid
sequences obtained from isolates at an earlier time, such as about six months to
about three years earlier, provides data that are used to predict the emergence of
strains that are most likely to be the cause of influenza in upcoming flu seasons,
and that form the basis for seasonal influenza peptide vaccines or nucleic acid

based vaccines. Observation of an increase in concentration, particularly a
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stepwise increase in concentration of Replikins in 2 given strain of influenza virus
for a period of about six monghs to about three years or more is a predictor of '

emergence of the strain as a likely cause of influenza epidemic or pandemic in the

’ future,

[0243] Peptide vaccines or nucleic acid-based vaccines based on the Replilins
obseﬁed in the emerging strain are gencrated. An emerging strain 1s identified as
the strain of influenza virus having the highest increase in concentration of
Replikin sequences within the hemagglutinin and/or neuraminidase sequence
during the time period. Preferably, the peptide or nucleic acid vaccine is based on
or includes any Replikin sequences that are observed to be conserved in the
tﬁlerging strain. Conserved Replikins are prefersbly those Replikin sequences
which are present in the hemagglutinin or nenraminidase protein sequence for
about two years and preferably longer. The vaccines may include any

cornbination, of Replikin sequences identified in the emerging strain.

[0244] For vaceine production, the Replikin peptide or peptides identified as
useful for an effective vaccine are synthesized by any method, including chemrical
synthesis and molecular biology techniques, meluding cloning, expressionin a
host cell and purification therefrom. The peptides are preferably admixed with a
phmmacﬂyﬁmﬂy accepiable carrier m an amount determined to induce a
therapentic anﬁboﬂy reaction thereto. Generally, the dosage is about 0.1 pg to

about 10 mg.
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[0245] The inflaenza vaccine is preferably administered to a patient in need
thereof prior to the onset of "flu season." Influenza flu season generally occurs in
late October and lasts through late April. However, the vaccine may be

adrainistered at any time during the year. Preferably, the influenza vaccine is

. administered once yearly, and is based on Replikin sequences observed to be

present, and preferably conserved in the emerging strain of influenza virus.
Another preferred Replikin for inclusion in an influenza vaccine is a Replbkin
demonstrated to have re-emerged in a strain of influenza after an absence of one or

MOTE Y&ars.
EXAMPFLE 4

[0246) Analysis of sequenc;a data of isolates of Plasmodium falciparum antigens
for the presence and concentration of Replikins is carried out by visual scanning of
sequences or through use of a computer program based on the 3-point recognifion
method deaqrii:ed herein. Izolates of Plasmodium falciparum are obtained and the
amino acid sequence of the protein is obtained by any art known methaod, such as
by sequencing the gene and deriving the protein sequence therefrom. Sequences
are scanned for the presence of Replikins, conservation of Replikins over time and

concentration of Replikins in each isolate. This information provides data that ave

. used to form the basis for anti-malarial peptide vaccines or nucleic acid based

vaccines.

[0247] Peptide vaccines or nucleic acid-based vaccines based on the Replikins
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observed in fhe malaria causing organism are gencrated. Preferably, the peptide or
nucleic acid vaccine is based on or includes any Replikin sequences that are
observed to be present on a surface antigen of the organism. The vaccines may
include any combination of Replikin sequences identified in the malaria causing

strain

[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 2
host cell and purification théreﬁo:n. The peptides are preferably admixed with a
ﬁharmaceutica]ly acceptable carrier in an amownt determined to induce a
therapeutic antibody reaction thereto. Generally, the dosage is about 0.1 pg to

about 10 mg. .

[0249] Then malaria vaccine is preferably administered to 2 patient in need thereof

. at any time during the year, and particularly prior to travel to a tropical

environment,

[250] Another embodiment includes an antisense aucleic acid molecule

" complementary to the coding strand of the gene or the mRNA encoding organism

for the replikins in organisms including, but not limited to, viruses, trypanosomes,
bacteria, fungi, algae, amoeba, and plants, wherein said antisense nucleic acid
molecules is complementary to a nucleotide sequence of a replikin cont;iining

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 Iocated six to ten residues from a second lysine residue;

(3) at least one histidine residue; and

(4) at least 0% lysine residues.

2. An antibody cocktail comprising a plurality of isolated antibodies of claim 1.

3. The antibody cocktail of 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 150lated antibody of claim 1, 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): 1 and 66-89.

10.  Anisolated antibody that specifically binds to a peptidc sequence of 7 to 50 amino
acid residues comprising at least one of SEQ ID NO(s): 66-89.
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PRT
Artificial Sequence

Description of Artificial Sequence:

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 cersvisiae

<400> 2
Hiz 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 Gln Lys Ile Val Ala Pro Val Lys
1 ' 5 10

<210> 4

211> 16

<212> PRT

<2132> Unknown Organism

<220>
«223> Description of Unknown Organism: Virus recognin

<400> 4 _
Tyr Lys Ala Gly Val Rla Fhe Leu His Lys Lys Asn Asp Ile Asp Glu
1 5 10 15

<210> 35

<211> 10

212> PRT

<213> Huoman ilmmunodeficiency virus type 1

<400> 5
" Lys Cys Phe Asn Cys Gly Lys Glu Gly His
1 5 10

<210> &

<211> 11

€212> PRT

213> Human immvnodeficiency vircus type 1

- <400> 6
Lys Val Tyr Leu Ala Trp Val Pro Ala His Lys
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1 5 10

210> 7

<211> 10

<212> PRT _
<213> Human immuncodeficiency wirus type 2

<400> 7
Lys Cys Trp Asn Cys Gly Lys Glu Gly His
1 ’ 5 10

210> 8-

<211> 11

<212> PRT

«213> Maize streak virus

<400> B
Lys Tyr Ile val Cys Ala Arg Glu Ala His Lys
1 5 1q

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 lle Ser
1 5 - ) 10 13

His

T 210> 10

<211> 9

<212> FRT

«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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<213> Bovine herpesvirus 4 -

<400> 11
His Lys Ile Asn Ile Thr Asn Gly Glan Lys
1 5 10

<210> 12

<211> 10

<212> PRT :

213> Meleagrid herpesvirus 1

<400> 12
His Lys Asp Leu Tyr Arg Leu Leu Met Lys
1 5 10

«210> 13

211> 15

212> PRT

«213> Unknown Organsim

<220
<223> Description of Unknown Organism: Virus recognin

<400> 13
Lys Phe Arg Ile Asn Ala Lys Asn Tyr Phe Leu Thr Tyr Pro His
1 5 10 15

<210> 14

<211> 19

<212> PRT

<213> Unknown Organism

<220
<223> Description of Unknown Organism: Virus recognin

<400> 14 .
Lys Asn Leu Glu Thr Pro Val Asn Lys Leu Fhe Ile Arg Ile Cys Arg
1 3 10 15

Glu Phe His

<210> 15
<211> 14
212> PRT
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<213> Unknown Organism

| <220>
223> Description of Unknown Organism: Virus recognin

<400> 15
© His Pro Asn Ile Gln Ala Ala Lys Ser Sexr Thr Asp Val Lys
1 5 10

 =210> 16
<211> 19
<212> FRI
<2]13> Unknownt Organism

<220 ‘
<223> Description of Unknown Qrganism: Virus recognin

<400> 16 )
Lys Ser Ser Thr Asp Val Lys Ala Tyr Met Asp Lys Asp Gly Asp Val
1 5 10 15 .

Len Asp His

<230> 17

<211> 21

212> PRT

<213> Unknown Organism

<220>
<223> Description of Unknown Organism: Virus recognin

<400> 17
Lys Bla Ser Ala Leu Asn Ile Leu Arg Glu Lys Ala FPro Lys Asp Phe
1 5 10 15

Val Leu Gln FPhe 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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<210> 19

<211> 4

«212> PRT

<213> Homo sapiens

<400> 19
Tyr Lys Ala Gly
1

210> 20

<211> &

«212> PRT

<213> Homo sapiens

£400> 20
Tyr Lys Ala Gly Val Ala
1 5

<210> 21

<211> 7

<212> PRT

<213> Homo sapiens

<400> 21 :
Tyr Lys Ala Gly val Ala Phe
1 5

<210> 22

<211> 7

<212> PRT

<213> Homo saplens

<400> 22
Tyr Lys Ala Gly Val Ala Phe
1 5

<210> 23

<211> 9

<212> PRT

<213> Homo sapiens

SEQ.List. txt
10
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<400> 23

Ala Gly Val Ala Phe His Lys Lys Rsn
1 5

<210> 24

» 211> 4

<212> PRT )
<213> Homo saplens

<400> 24
Gly Val Ala Fhe
1

<210> 25

<211> 3

<212> PRT

<213> Homo sapiens

<400> 25
. Val Ala FPhe
1

<210> 26

<211> 7

212> BRT

<213> Bomo sapiens

. £400> 26
Val Ala Phe Leuw His Lys Lys
1 5

210> 27

<211> 7

<21i2> PRT

<213> Homo sapiens

<400> 27
Val Rla Phe Leu His Lys Lys
1 5

<210> 28
<211> 9
<212> PRT
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<213> Homo sapiens

| <4005 287 '
val Ala Phe Len His Lys Lys Asn Asp
i 5

<210> 29

<211> 8

<212> PRT

213> HMomo sapiens

<400> 29
YVal Ala Phe His Lys Lys Asn Asp
1 5

<210> 30

<211> 4

<212> PRT

<213> Homo sapiens

<400> 30
Ala Phe Leu BRis
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> €

<212> PRT

213> Homo sapiens

<400> 32 '
Lys Lys Asn Asp [le Asp
1 5

<210> 33
Page B



<211> 6
<212> PRT
<213> Homo sapiens

<400> 33
Lys Asn Asp Ile. Asp Glu
1 5

<210> 34

211> 8

<212> FPRT ’
<213> Caldophera prolifera

<400> 34
Lys Ala Ser Lys Phe Thr Lys Ris
1 5

<210> 35

<211> 12

. 212> PRT

<213> Isolepis prelifera

<400> 35
Lys Ala Gln Aala Glu Thr Gly Glu
1. 5

<210> 36
<211> 10
<212> PRT
<213>» Schizosaccharcmyces pombke

<400> 36
Lys Ser Fhe Lys Tyr Pro Lys Lys
1 5

<210> 37
211> 10
<212> PRT
<213> Oryza sativa

<400> 37
Lys Lys Ala Tyr Gly Asn Glu Leu
1 5

SEQ.List.txt

Ile Lys Gly His
10

His Lys
10

His Lys
10
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- 210> 35

<211> 9

<212> PBRT

<213> Penicilliom marneffei

£400> 38
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 Gilu Asp Ala Ala Tyr His Arg Lys Lys
1 . 5 10

<210> 40

211> 17

<212> PRT

<213> Ophiostoma novo-ulmi

<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> Entamoesba invadens

<400> 41
Lys Leu Ile Leu Lys Gly Asp Leu Asn Lys His
1 5 10

<210> 42

€211> 8

<212> PRT

€213> Helicobacter pylori
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<400> 42
Lys Ser Val His RAla Phe Leu Lys
1 5 )

<210> 43

<211> 9

<212> PRT

<213> Mycoplasma pulmonis

<400> 43 -
Lys Val His Phe Phe Gln Leu Lys Ly
1 5

<210> 44

<211> 9

<212> FRT

<213 Arabidopsis thaliana

. 400> 44

. Lys Asp His Asp Phe Asp Gly Asp Lys
1 5

<210> 45

<zli> 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 Seér Ser Thr Thr Gln Glu Lys Ser His
1 5 10

<210> 47
€211> 9
Z212> PRT
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<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 Lys Leu Arg His Glu Lys
1 5

<210> 49

211> 1

<212>» PRT

<213> Avian =arcoma virus

<3200> 49 )
Lys Lys Leu Arg His Asp Lys
1 5

<210> 50

<211> 17

<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 His Glu Lys
1 5

<210> 52
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T 211> 7
<212> PRT
-<213> Homo sapiens

<400> 52

Lyz Lys Leu Arg His

1 _ 5

=210> 53
<211> 8

- €£212> PRT

<213> Homo sapiens

<A400> 53
Lys Gln Ala Hig Glu
1 5

<210» 54

<211> 8

| <212> PRT

<213> Polyama virus

<400> 54
Lys Thr His Arg Phe
1 5

<210> 56

211> 8

<212> PRT

<213> Sindbis virus

<400> 55
Lys Asn Leu His Glu
1 5

<210> 36
<211> B
«212> PRT

SEQ.List.txt

Glu Lys

Leu Ala Lys

Ser Lys His

Lys 1le Lys

<213> Human papilloamavirus type 71

<400> 56

Lys His Arg Pro Leu Leu Gln Leu Lys
i

5
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e {210} 5?
<211> 7
<212» PRT-v*
<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> PFRT

<213> Homo sapiens

<400> 59
Lys Asn Ile His Leu Glu Lys Lys
1 . 5

210> &0

<211> 10

<212> PRT

<213> Polyoma vitus

<400> 60
Lys Pro His Leu Ala Gln Ser Leu Glu Lys
1 5 10

<210> 61

<211> &

«212> PRT

<213> Polyomsa virus

<400> 61
Lys Gln His Arg Glu Leu Lys Asp Lys

Page 14



SEQ.-List.txt

<210> 62

<211> 9

£212> PRT

<213> Polyoma virns

<400> 62
Lys Gln His Arg Glu Leu Lys Asp Lys
1. 5

210> 63
<211> 12
<£212> PRT
<213> Murine leukemia virus

<400> 63
Lys Val Pro Val Leu Ile Ser Pro Thr lLeu Lys His
1 5 10

<210> 64

<213> 13

<212> PRI

<213> Human T-cell lymphotropic virus type 2

<400> 64
Lys Ser Leu Leu Leu Glu Val Asp Lys Asp Ile Ser His
1 3 10

<210> 65
© 211> 13
«<212> PRT
<213> Homo saplens

<400> &5 .
Lys Ala Gly Ile Thr Ile Met Val Lys Arg Glu Tyr His
1 5 10

<210> 66

<211> 8

<212> PRT.

<213> Homo sapiens
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<400> 66 .
-Lys Ser Gly Lys His Leu Gly Lys
1 5 '

<210> &7

<211> 8

<212> PRT

213> Homo sapiens

<400> 67
Lys Arg Arg Glu Gln Leun Lys His Lys
1 5

<210> &8

<211> 10

<212> FRT

<213> Homo saplens

<400> 68 .
Lys Ser Phe Glu Val Ile Lys Val Ile His
1 3 10

<210> 69

<211> 8

<212> PRT

«213> Homo sapiens

<400> 69 .
Lys Lys Lys His Thr Val Lys Lys
1 . 5

<210> 70

<Z11> 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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<213>» Homo sapiens

<400> 71 : ) —_— |
His Leu Lys Arg Val Lys Asp Leu Lys Lys !
1 5 oo 10

<210> 72
€211> 11
«212> PRT
<213> Homo sapiens

<400> 72 . ; _
Lya Tyr Gly Ser Pro Lys His Arg Leu Ile Lys !
1 5 10 !

<210> 73
€211> 13
<212> PRT :
<213> Papilloma viris 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> FRT

<213> Homo sapiens

<400> 74
Lys Gly Asp His Val Lys His Tyr Lys Ile Arg Lys
1 2 10

<210> 75
<211> 13
<212> FRT
<213> Homo sapiens

400> 75
Lys Glu Lys Len Arg Asp Val Met Val Asp Arg His Lys
1 9 10

€210> 7@
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211> 15
.€212> PRT
<213> Homo sapiens

<400> 76
Lys Leu Gln Rla Arg Gln Gin Gln Leu Leun Lys Lys Ile Glu His
N 5 10 _ 15

<210» 77

<211> 14

<212> FRT

213> Homo sapiens

400> 77 -
Lys Lys Gly Ran Arg Val Ser Pro Thyx Met Lys Val Thr His
1 . 5 10

<210> 78

<211> 9

<212> PRT

«213> Homo sapiens

400> 78
Lys Glu Ile Pro Leu His Phe Arg Lys
1 5 '

<210> 79

<211> €

<212> PRT

<213» Homo sapiens

<400> 79
Lys Lys Lys Pro His Tle Lys Lys
1 5

<210> 80

<2]11> 89

<212> PRT

<213> Homo sapiens

<400> B0

Lys Thr Arg His Asp Pro Leu Ala Lys
1 5
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<210%> 81

<211> 10

T 212> PRT

<213» Homo sapiens

<400> 81
Lys His His Pro Lys Asp Rsn Leu Ile Lys
1 5 10

«210> 82

£211> 10

<212> PRT

<213> Heomo sapiens

<400> B2
Lys His Lys Arg Lys Lys Phe Arg Gln Lys
1 5 10

- £210> 83

£211> 10

<212> PRT
<21 3> 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> 85
Lys Lys Lys Ser Lys Lys His Lys Asp Lys
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1 5 10

<210> 86

<211> 11

<212> FRT

<213> Homo sapiens

<400> 86
His Lys Ser Glu Lys Pro Ala Leu Pro Arg Lys
1 5 10

<210> B7

<211> 14

<212> PRT

<213> Homo =apiensa

<400> 87
Lys Lys Lys Lys Pro Ser ARrg Leu Lys Gly Asp Asn Glu Lys
1 5 10

<210> B8

<211> lé

<212> PRT

«7213> Homo sapiens

<400> 88
Lys Thx 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> B9
Lys His Lys Glu Lys Met Ser Lys Rsp Gly Lys Lys Lys Lys Lys Lys
1 5 16 15

Ser Lys

<210> 90
211> 8
<712% PRT
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SEQ.List.txt
<213> Legionella sp. )

-<400> S0

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> 23
Lys Lys Lys Lys Ile Lys Asp Ile Tyr Gly Lys Asp Ala Leu Leu His
1 5 10 15

<210> 94

<211> 8

212> PRT

<213> Bacillus anthracis

<400> 94
Lys Trp Glu Lys Ile Lys Gln His
1 5

<210> 95
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<211> 18

<212> FRI

£213> Bacillus anthracis

<400> 95

Lys Lys Leu Gln Ile Pro Pro Pro Ile Glu Pro Lys Lys Asp Asp Ile
1 3 10 15

Ile His

<210> 96

<211> 31

«<212> PRT

<213> Barillus anthracis

<q00> 26 : _

His Asn Arg Tyr Ala Ser Asn Ile Val 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

<Z211> 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 5 10 _ 15

.Asp Len 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> 93
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<211> 10
<212> FRT
<213> Variola virus

<400> 99 .
Lys His Tyr Rsn Asn Ile Thr Trp Tyx Lys
1 5 10

<210> 100

211> 12

212> PRT

213> Variola virus

<400> 100
Lys Tyr Ser Gln Thr Gly Lys Glu Leu Jle Ile His
1 L] 10

210> 101
<211> 17

. 212> PRT

<213>» Variola virus

<400> 101 .
His Tyr Asp Asp Val 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 3Ser Lys Ile
1 5 10

<210> 103

«211> 11

212> PRT

213> Variela virus

<400> 103
Lys Glu Arg Gly His Asn Tyr Tyr Phe Glu Lys
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1 5 10

<210> 104

211> B8

<2i2> PRT

<213» Influenza B virus

<400> 104
Lys Ser His Phe Ala Asn Len Lys
1 5 :

<210> 105

<211> 11

<212> PRT

<213> Influenza B virus

400> 105
Lys Ser His Phe Ala Asn Leu Lys Gly Thr Lys
1 5 10

<210> 106

<211> 18

212> PRT

<213> Influenza B virus

<400> 106 .
Lys Ser His Phe Ala Asn Leu Lys Gly Thr Lys Thr Arg Gly Lys Len
i} ) 10 15

Cys Pro Lys

<210> 107

<211> 9

212> ERT

<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 Glu Lys Tyr Gly Gly Leu Asn Lys Ser Lys
1 5 . 10

210> 109

£211> 20

«212> PRT

<213> Influenza B virus

-y

<400> 108 - :
His Glu Lys Tyr Gly Gly Leu Asn Lys Ser Lys Pro Tyr Tyr Thr Gly
2

1 10 15

Glu His Ala Lys
20

210> 110
o <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 E 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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<400> 112

SEQ.List.txt

. His Ala Lys Ala Ile Gly Asn Cys Pro Ile Trp Val

1

10 .

Lys Leu Ala Asn Gly Thr Lys Tyr Arg Pro Pre Ala

20

<210> 113
<211> 32

<212> PRT
<213> Influenza

<400> 113
His Ala Lys Ala
1

Lys Leu Ala Asn
: 20

<£210> 114
"€211> 13
212> PRT
<213>» Influenza

“ <400 114
His Phe Ala Asn
.1

<210» 115
“<211> 17

<2312> PRT
«<213> Influenza

<400> 115
His Fhe Ala Asn
1

Lys

<210> 116
<211> 16

<212> PRT
<213> Influenza

25

Ile Gly Asn Cys Pro Ile Trp Val

10

Gly Thr Lys Tyr Arg Pro Pro Ala

25

Leu Lys Gly Thy Lys Thr Arg Gly

10

Leu Lys Gly Thr Lys Thr Arg Gly
5

10

Page 2@

Lyé Thr Pro Leu
15

Lys

Lys Thxr Pro Leu
15

Lys Leu Leu Lys
30

Lys

Lys Leu Cys Pro
15



SEQ.List.txt
<400> 116
His Ser Asp Asn Glu Ile Gln Mét Val Lys Leu Tyr Gly Asp Ser Lys
1 5 10 15

<210> 117
<211> 21
<212> PRT
<213» Influenza B vitus

<400> 117 _ :
His Ser Asp Asn Glu Ile Gln Asp Lys Met Val Lys Leu Tyr Gly Asp
1 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 Bsp 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 Ala Ser Ile Leu His
1 5 10 15

210> 121

<211>» 18

<212> PRT .
£213> Influenza B virus

<400> 121
Lys Cys Thr Gly Thr Ile Pro Ser Ala Lys Ala Ser Ile Leu His Glu
1 5 10 15

Val Lys

<210 122
<211> 16
212> PRT
<213> Influenza B virus

<400> 122
Lys Tyr Gly Gly Leu Asn Lys Ser Lys Pro Tyr Tyr Thr Gly Glu His
1 5 i0 15

210> 123

<211> 26

212> BRT

<213> Influenza B virus

<400> 123
Lys Val Trp Cys Ala Ser Gly Arg Ser Lys Val Ile Lys Gly Ser Leu
l ) . ] 10 15

Fro Leu Ile Gly Glu Ala Asp Cys Leu His
20 25

210> 124

<211> 10

212> PRT

«<213> Influenza B virus

<400> 124
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Lys Pro Tyr Tyr
1

<210> 125

<211> 18

<212> PRT
<213>» Influenza

<400> 125
Lys Cys Met Gly
1

Val Lys

<210>» 126
<2311> 15

<212> PRT
<213>» Influenza

<400> 126
His -Azn Val Ile
1

210> 127

211> 16

<217 FRT

<213> Influenza

<400> 127
His Ser Asp Asn
1

210> 128
<211> 18

<212> PRT
213> Influenza

<400> 128
His Gly Val Ala
1

Asn Lys

SEQ.List.txt
Thr Gly Glu His Ala Lys
5 10

B virus

Thr Ile Pro Ser Ala Lys Ala Ser Ile Leu His Glu
5 10 15

B virus

Asn Ala Glu Lys Ala Pro Gly Gly Pro Tyr Lys
5 10 15

B virus

Glu Thr Gln Met Ala Lys Leu Tyr Gly Asp Ser Lys
3 10 15

B virus

Val Ala Ala Asp Leu Lys Ser Thr Gln Glu Ala Tle
5 10 15
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210> 129
%<211> 29
* <212> PRT
<213> Influenza B virus

<400> 129
His Gly val Ala Val Ala Ala Asp Leu Lys Ser Thr Gln Glu Ala Ile
1 . 5. ‘ 10 15
Asn Lys Asp Thr Ile Ser Thr Gln Glu Ala Ile Asn Lys
20 25

210> 130
<211> 21
<212> PRT
213> Influenza 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> 149
212> PRT
213> Influenza B virus

<400> 131
His Ser Asp Asn Glu Thr Gln Met Ala Lys Leu Tyr Gly Asp Ser Lys
1 5 10 15

Pr¢ Gln Lys

<210> 132
<211> 13 -
<212> PRT
<213> Influenza B virus

<400> 132

His Phe Ala Asn leu Lys Gly Thr Gln Thr Arg Gly Lys
1 5 10
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£210> 133
211> 12
<212> PRT
<213> Influenza B virus .

<400> 133
Lys Pro Arg Ser Ala Leu Lys Cys Lys Gly Phe His
1 5 10

<210> 134
<211> 22
212> PRT
«213> Influenza B virps

<220

<221> MOD RES
<222x> (15)

<223» gly or ala

<400> 134

" Lys Ser Lys Pro Tyr Tyr Thr Gly Glu His Ala Lys Ala Ile Xaa Asn
5 _ -

1 10

Cys Pro Ile Trp Val Lys
20

<210> 135

211> 16

«212> PRT .
<213> Influenza virus

£220>

€221> MOD RES
222> (3)

<223> vzl or ile

<220>

<221> MOD _RES
<222> (13)

<223> arg or lys

220>

<221> MOD_RES
<222> (14)

223> ser or thr

Page 31
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SEQ.List.txt

<220>
- €221> MOD RES
<222> (15)
€<223> thx or ala

'<400> 135
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 =er

<220>

<221> MOD_RES
€222 (17

<223> 1lys or arg

<400> 136
His Asp Ser Asn Val Lys 3sn Leu Tyr Xaa Lys Val ¥Xaa Xaa Gln Leu
1 5 10 15

Xaa Asn Asn Ala Lys
20

<210> 137

<2131 17

<212> PRT

<213> Influenza virus
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<220

<221> MOD_RES
<2225 (10)

<223> glu or gly

<220>

<221> MOD RES
<222> (13)

<223> lys or arg

220> .
<221> MOD_RES
<227> (14)

<223> asn or ser

<400> 137
His Asp Ser Asn Val Lys Asn Leu Tyr Xaa Lys Val Xaa Xaa Gln Leu
1 5 10 15

Lyé

210> 138
<211> 36
<212> PFRT
<213> Influenza virus

<220

<221> MOD_RES
<222% (4)..(5)
<223> asn ox 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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<400> 138 ' -
~ His Lys Cys Xaa Xaa Xaa Cys Met Glu Ser Val Xaa Asn Gly Thr Tyr
1 3 : 0 15

Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys Ieu Asn Arg Glu Xaa Ile
20 25 30

Aesp Gly Val Lys
35

<210> 139
<211l> 26
<212> PRT
<213> Influenza virus

<220>

<221> MOD PES
C222 (). . ()
<223> asn oI asp

<220

<221> MOD_RES

. w222> (8)

<223> ala, thr or glu

<220

<221> MOD RES
<222» (12)

. 223> arg or lys

<400> 139
His Lys Cys Xaa Xaa Xaa Cys Met Glu Ser Val Xaa Bsn Gly Thr Tyr
1l 3 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
2227 (4)

<223> glu or gly
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<220>

<221> MOD RES |

<222> (21) -
«223> asp or asn

<400> 140 ’ -
His GIn Asn Xaa Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr
1 5 10 15

Gin Asn Ala Ile Xaa Gly Ile Thr Asn Lys Val Asn’ Ser Val Tle Glu
’ 20 25 30 - -

Lys Met Asn Thr Gln Phe Thr Ala Val Gly Lys Glu Phe Asn Lys Leu
35 40 15

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> (21)

<223> asp or ash

<400> 141
His Gln Asn Xaa ¢ln Gly Ser Gly Tyr Ala Rla Asp Gln Lys Ser Thr
1 : 5 10 15

Gln Asn Ala Tle Xaa Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu
20 25 30

Lys

<210> 142
<211> 26
. €212> PRT
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SEQ.List.txt
<213> Influenza virus

T L2200

<221> MOD RES
<222> {4)

<223> glu or qly

220

<221> MOD RES
<222» (21)

<223> asp or asn

<400> 142 '
His Gln Asn Xaa Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lyg 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 5 10

<210> 144

<211> 27

<212> PRT

<213» Influenza virus

<2202

<221> MOD RES

<2225 (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 or thr

<400> 144 . _
Lys Gly Xaa Ser Tyr Pro Lys Leu Xaa Lys Ser Tyr X3a Asn Asn Lys
1 5 . 10 15

Gly Lys Glu Val Leu Val Leu Trp Gly Val His
20 25

<210 145
- %2113 18
<212> PRT
<213> Influenza virus

220>

€221> MOD_RES
222> (4)

“223> val or thr

<400> 145
. Lys Ser Tyr Xaa Asn Asm 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 3 10 15

Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys Leu Asn Arg Glu Lys Ile
20 25 30 .

Asp Gly Val Lys
35

<210> 147
<211> 26
212> PRT
£213> Influenza virus
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SEQ.List.txt
<400> 147
Hii Lys Cys Asn Asn Glu Cys Met Glu Ser Val Lys Asn Gly Thr Tyr
5 0 15

Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys
20 25

<210> 148

211> 20

<212> DPRT )
<213> Influenza wirus

<q00> 148
Hii Lys Cys Asn Asn Glu Cys Met Glu Ser Val Lys Asn Gly Thr Tyr
. 5 10 15

Asp Tyxr 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 Len Thr Xaa
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SEQ.List.txt :
S1 5 10 _ 15

Lfs BAsn Gly Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Val Asn Asn Lys
20 25 30 .
!

Glu Lys

<210> 151

211> 32 ‘

<212> PRT

£213> Influenza vixrus

S 220>

£221> MOD RES
£222> (9)

<223> lys or arg..-

220>

<221> MOD RES
<222> (16)

«223> glu or qly

<400> 151 -
His Asn Gly Lys Ser Ser Fhe Tyr Xaa Asn Leu Leu Trp Leu Thr Xaa
1 , 5 ) 10 15

Lys Asn Gly Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Val Asn Asn Lys
20 25 30

<210> 152
<211» 26
212> PRT
<213> Influenza virus

<220>

<221> MOD _RES
<222> (9)

<223> lys or arg

<220>

<221> MOD RES
<222> (16)

<223> qlu or gly

<400> 152
His Asn Gly Lys Sexr Ser Phe Tyr Xaa Asn Leu Leu Trp Leu Thr Xaa
’ Page 39
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_ SEQ.List.txt
1 - 5 10 15

--Lys Asn Gly Leu Tyr Pro Asn Leu Ser Lys
20 25

<210> 153

<211> 17

<212> PRT

<213> Influenza wirus

<220>

<221> MOD RES
222> (9)

<223> lys or aryg

<220

<221> MOD RES
£222>» (16)

<223» glu or gly

<400> 153
His Asn Gly Lys Ser Sex Phe Tyr Xaa Asn Leu Leu Trp Leu Thr Xaa
ol 5 10 . 13

Lys

<210> 154

<211> 40

<212> PRT

<213> Influenza virus

<400> 154
Lys Ser Ser Phe Tyr Lys Asn Leu Leu Trp Leu Thr Glu Lys Asn Gly
1 5 10 135

Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Val Asn Asn Lys Glu Lys Glu
20 23 30

Val Leu Val Leu Trp Gly Val His
35 40

210> 155

<211> 35

212> PRT

<213> Influenza virus
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<400>

1

Lys Asn Leu Leu Trp Leu Thr Glu Lys Asn Gly Leu Tyr Pro Asn Leu

SEQ.List.txt

155

5 10 . 15

Ser Lys Ser Tyr Val Asn Asn Lyé Glu Lys Glu Val Leu Val Legu Trp

20 25 30 -

Gly Val His

210>
<211>
212>
<213>

<400

35

156
27
PRT
Influenza virus , ’

158

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

<210
<211%>
<212>
<213>

220>
<221
<222
223>

<220>
<221
L2227
<2235

220>
<221
222>
<223

<400:>

20 25

157
18
PRT
Influenza virus

MOD_RES
(1)
val or ala

MOD_RES
(12)
lys or not present

MOD_RES
(13)
val or not present

157

Lys Ser Tyr Xaa Asn Asn Lyg Glu Lys Glu Val Xaa Xaa Leu Trp Gly

1

5 10 15
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_ Val His

© 210> 158

<211x 12
<212> PRT
“213> Influvenza virus

<400> 158 ) _ . :
Lys Glu Ser Ser Trp Pro Asn His Thr Val Thr Lys
l 5 10

<210> 159

<211> 44

<212>» PRT

<213> Influenza virus

<220>

<221> MOD_RES
<222% (4)

<223>» thr or asn

<400> 159
Ais Glu Thr Xaa Lys Gly Val Thr Ala Ala Cys Pro Tyr Ala Gly Ala
1 5 10 15

Ser Ser Phe Tyr Arg Asn Leu Leu Tzp Leu Val Lys Lys Glu Asn Ser
20 25 30

Tyr Pro Lys Leu Ser Lys Ser Tyr Val Asn Asn Lys
35 40

210> 160

<211> 38

<212> PRT

<213> Influenza virus

<220

<221> MOD RES

. €222» (4)

<223> thr or asn

<d400Q> 160 .
His Glu Thr Xaa Lys Gly Val Thr Ala Ala Cys Pro Tyr Ala Gly Ala
1 S 10 15
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Ser Ser Phe Tyr
20

Tyr Fro Lys Leu
35

<210> 16]
<211> 22

212> PRT
<213>» Influenza

<400> 161
Lys Phe Glu Ile
1

Val Leu Trp Gly
20

<210> 162

211> §

212> PRT
213> Influenza

<400> 162
Lys Glu Arg Ser
1

"«210> 163

CoZ211x 21

212> PRT
<213> Influenza

<400> 163
Lys Leu Sear Lys
1

Leu Trp Gln Val
20

<210> 164

211> 15

<212> PRT
€213» Influenza

SEQ.List.txt

Arg Asn Leu lLeu Trp Leu Val Lys Lys Giufﬁsn Ser
23 30

Sexr Lys

virus
Fhe Pro¢ Lys Thr Ser Ser Trp Pro Asn Glu Val Leu
5 10 ) 15

Val His

virus

Trp Pro Lys His
5

virus

Ser Tyr Val Asn Asn Lys Glu Lys Glu Val Leu Val
5 10 15

His

virus
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SEQ.List.txt

400> 164 _
Lys Asn Rsn Lys Glu Lys Glu Val Leu Val Leu Trp Gln Val His
1 5 10 15

<210> 163

<211> 34

<212> PRT

<213> Influenza virus

<220

<221> MOD_RES

222> {2}

<223> lys or asn .

<220>

<221> MOD RES
<222> (3)

223> gly oxr gln

<220

<221> MOD RES
<R22> (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
Hizs Xaa Xaa Lys Ser Ser Phe Tyr Xaa Asn Leu Leu Trp Leu Thr Gln
1 5 10 15

Lys Asn Gly Xaa Tyr Pro Xaa Leu Ser Lys Ser Tyr Ala Asn Asn Lys
20 25 30

Glu Lys

<210> 1l¢6
<211> 17
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 <212> FRT
<213>» Influenza virus

<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

400> 1646

His Xaa Xaa Lys Ser Ser Fhe Tyr Xaa Asn Leu Leu Trp Leu Thr Glu

1 5 10

Lys

<210> 167

<211> 9

212> PRT

<213> Influenza virus

<400> 167
His Ala Lys Lys Ser Ser Phe Tyr Lys
.1 5

.’

<210> 168
<211> 11
<212> PRT
<213> Influenza virus

<400> 168
His Asn Gly Lys Leu Cys Arg Leu Lys Gly Lys
1 3 10

210> 169
<211> 9
212> PRT
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<213> Influenza virus

<220>

<221> MOD_RES
<222> (1)

<223> gln or gly

<400> 169
His Tyr Lys Leu Asn Asn Xaa Lys Lys
1 5

210> 170

211> 25

<212» PRT

<213>» Influenza virus

. <400> 170 .
His Asp Tle Tyr Arg Asp Glu Ala Ile Asn Asn Arg Phe Gln Ile Gln
1 5 10 15

Gly Val Lysz Leu Thr Gln Gly Tyr Lys
20 25

<210> 171

<211>= 11

<212> PRT

<213> Tnfluenza virus

<400> 171
Lys Gly Asn Gly Cys Phe Glu Ile Phe His Lys
1 5 10

<210> 172

<211> 1B

<212> PRT

<213> Influenza viruq

<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
<212> FRT
<213>» Influenza

<400> 173
Lys Leu Asn Arg
1

<210> 174
<211> 13
<212> PRYT
. %213> Influenza

<400> 174
Lys Cys His Thr
1

<210> 175
<211> l&
£212> PRT
<213> Influenza

<400> 175
Lys Ile Asn Ash
1

<210> 176
211> 17

212> PRT
<213> Influenza

<400>» 176
Hils Asn Gly Lys
1

Lys

210> 177 °
211> 38

<212>» PRT
213> Influenza

<40Q> 177
His Glu Thr Asn

SEQ.List.kxt

virus

Leu Ile Glu Lys
"5

virus

Asp Lys Gly Ser
5

virus

Gly Asp Tyr Ala
5

virus

Leu Cys Arg Lys
5

virus

Thr Asn
10

Len Ser
10

Lys Leu

Gly Ile

Asp Lys Tyr His

Thr Thr Lys

Tyr Tle Trp Gly Val His
15

Ala Fro Leu Gln Leu Gly
15

Arg Gln VYal Thr Ala Ala Cys Fro Tyr Ala Gly Ala
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1

" Asn Ser Phe Phe
20

Tyr Pro Lys Leu
35

<210> 178
<211> 35
~212> PRT
<213> Inflvenza

<400> 178
His Glu Thr asn
] .

Asn Ser Phe Fhe
- 20

Tyr Pro. Lys
35

<210> 179
<211> 31

<212> PRT
<213» Influenza

<400> 179
His Pro Pro Thr
1

Ala Tyr Ile Phe
20

<210> 180

<211> 35

212> PRT
<213> Influenza

<400> 180
His Pro Pro Thr
1

Ala Tyr Ile Phe

SEQ.List.t=xt

5 10 15
Arg Asn ILeu Ile Trp Leu Val Lys Lys Glu Ser Ser
25 30
Ser Lys
virus

Arg Giln Val Thr Ala Ela Cys Pro Tyr Ala Gly Ala
5 10 ’ 15

Arg Asn Leu Ile Trp Leu Val Lys Lys Glu Ser Ser
25 30

virus

Ser Thr Asp Gln Gln Ser Leu Tyr Gln Asn Ala Asp
5 10 15

Val Gly Ser Ser Lys Tyr Asn Arg Lys Phe Lys
25 30

vigus
Ser Thr Asp Gln Gln Ser Leu Tyr Gln Asn Ala Asp
5 10 13

Val Gly Ser Ser Lys Tyr Asn Arg Lys Phe Lys Pro
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SEQ.List.txt .
20 25 ' 30
¢lu Ile Bla '
35

<210> 181
211> 259
212> PRT
<213> Influenza virus

<400> 181 . -
His Asp Ile Tyr Arg Asp Glu Ala Ile Asn Asn Arg Phe Gln Ile Gln
1 5 10 15

Gly Val Lys Ile Thr Gln Gly Tyr Lys
20 25

<210> 182
<211> 43
<212> PRT

© €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 BAsn Lys Val BAsn Ser Val Ile Glu
20 25 30

Lys Met Asn Thr Gln Phe Thxr Rla Val Gly Lys
35 40

<210> 183

211> 33

“Z12» PRT

<213> Influenza virus

<400> 183

His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gin Lys. Ser Thr

1 > 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
£213> Influenza

<400> 164
His Gln Asn Glu
1

GIln Asn Ala Ile
20

Lys Met Asn Thr
35

Glu Lys
50

<210> 1B5
<21i> 18

<212> PRT
213> Influenza

<400> 185
His Asn Gly Lys
1

Gly Lys

<2310> 186
<211> 12

212> PRT
<213> Influenza

<400> 186
His Lys Cys Asn
3

<210> 187
<211> 14

212> PRT
<213» Influenza

SEQ.List.t=xt

virus

Gln Gly Ser Gly Tyr Ala Ala Asp Glu Lys Ser Thr
5 : 10 : 15

Agn Gly Yle Thr Asn Lys Val Asn Ser val Ile Glu
25 30

Gln Phe Thr Ala Val Gly Lys Glu Phe Asn Lys Leu
40 45

virus

Leu Cys Arg Leu Lys Gly Ile Ala Pro Leu Gln Leu
5 10 15

virus

Asn Glu Cys Met Glu Ser Val Lys
5 10

virus
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SEQ.List.txt
<d400> 187 : _
Lys Phe Glu Ile Phe Pro Lys Ala Ser Ser Trp Pro Asn His
1 9 10

<210> 188
211> 21
<212> PRT
213> Influenza virus

<400> 188 _ o .
His Asp Ser Asn Val Lys Asn Leu Tyr Glu Lys Val Arg Ser Gln Leu
) 1 5 10 15

Arg Asn Asn Ala Lys
20

<210> 189
<211 22
£212> PRT
<£213> Influenza virus

<400> 189
. Lys Val Asn Ser Val Ile Lys Lys Met Asn Thr Gln Phe Ala Ala Val
1 : ) 10 15

Gly Lys Glu Phe Asn His
20

<2210> 190

211> 8

- £212> PRT

<213> Influenza virus

<400> 150
Lys His Asn Gly Lys Leu Cys Lys
1 5

T w2l10> 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

‘Lys €ly Lys Glu
20
<210> 192
- «211> 27
<212> PRT

<213> Influenza

<400 192
Lys Gly Thr Ser
1

Gly Lys Glun Vval
' 20

210> 193

<211» 21

<212> PRT
<213> Influenza

 %400> 193
Lys Leu Ser Lys
1

Leu Trp Gly val

20
<210> 194
211> 18
<212> PRT
<213> Influenza
<400 194

Lys Ser Tyr Thr
1

Val His

<210> 195
<211>» 10

- «212> PRT

<213> Influenza

SEQ.List.txt

5 10 15

Val Leu Val Leu Trp Gly Val His
25 :

virus

Tyr Pro Lys Leu Ser Lys Ser Tyr Thr His Asn Lys
) 10 15

Leu Val Leu Trp Gly Val His
25

virus
Ser Tyr Thr Ris Asn Lys Gly Lys Glu Val Leu Vval
L} 10 15

Hisg

virus

His Asn Lys Gly Lys Glu Val Leu Val Leu Trp Gly-
5 10 15

virus
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<400> 195
Lys Gly Val Thr
1

<2710> 196
<211> 34
<212» PRT
213> Influenza

<400> 196
Lys Gly Val Thr
1 .

Arg Asn Leu Leun
20

Ser Lys

<210> 197

211> 27

<212> PRT
<213> Influenza

<400> 197
Lys Gly Asn Ser
-1

Glu Lys Glu Val
20

<210> 198

<211> 8

£212> PRT
<213> ¥nfluenza

<400> 199
Lys Glu Phe Asn
1

210> 199
<211> 39
€212> PRT
213> Influenza

SEQ.List.txt

Ala Ser Cys Ser His Lys
5 10

virus
Ala Ser Cys Ser His Lys Gly Brg Ser Ser Fhe Tyr
5 10 15

Trp Leu Thr Glu Lys Asn Gly Leu Tyr Pro Asn Leun
23 30 )

virng

Tyr Pro Lys Leu Ser Lys Ser Tyr Val Asn Asn Lys
5 10 15

Leu Val Leu Trp Gly Ile His
25

virus

His Leu Glu Lys
5

virus
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<400> 199
His Pro Pro Thr
1

Bla Tyr Val Phe

20

Glu Ile Ala Thr
35

210> 200
<211> 31
212> PRT
<213> Infiuanza
<400> 200

Risz Pro Pro Th:r
1

Bla Tyr Val Fhe
20

<210 201

<211> 31

<212> ERT

<213> Influenza

<400> 201
His Glu Gly Lys
1

Lys Glu Gly Ser
20

210> 202

<211> 23

<212> PRT

<213> Influenza

<400> 2072

His Glu Gly Lys
1

Lys Glu Gly Ser

SEQ.List.txt

Ser Thr Asp GIn Giln Ser Leu Tyr Gln Asn Ala Asp

5 .

10

15

Val Gly Ser Ser Lys Tyr Asn Lys Lys Phe Lys Pro

Arg Fro Lys

virus

Ser Thr Asp
5

Val Gly Ser

virus

Ser Ser Phe
5

Tyx Pro Lys

virus

3er Ser Fhe
5

Tyr Pro Lys

23

Gln Gln Ser Leu
10

Ser Lys Tyr Asn
23

Tyr Arg Asn Leu
o

Leu Lys Asn Ser
25

Tyr Arg Asn Leu
10

Page 54

30

Tyr Gin Asn Ala Asp
' 15

Lys Lys FPhe
30

Lys

Thr Glu
i5

Leu Trp Leu

Tyz Val Asn Lys.
30

Leu Trp Leu Thr Glu
15



SEQ.List.txt
20

<210> 203 °

211> 26

«212> PRT

<213> Influenza virus

<400> 203
Ris Lys Cys Asp Asp Glu Cys Met Glu Ser Val Arg Asn Gly Thr Tyr
1 5 .10 " 15

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 3er Ser Trp Pro Asn His Thr val Thr Lys
i o 10

<210> 205

211> 35

212> PRT

<213> Influenza virus

<400> 205
Lys Asn Leu Leu Trp Leu Thr Glu Lys Asn GLly Leu Tyr Fro Asn Leu
1 5 10 15

Ser Lys Ser Tyr Val Asn Asn Lys Glu Lys Glu Ile Leu Val Leu Trp
20 25 34

Gly Val His
35

210> 206

£211> 27

212> FRT

<213» Influenza virus

<220
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. 5EQ.List.txt
<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 oxr lys

<400> 206 :
His Asn Gly Lys Ser Ser Fhe Tyr Xaa Xaz Leu Leu Trp Leu Thi Xaa
1 S . 10 15

Xaa Lys Asn 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 Fhe Tyr Lys Asn Leu Leu Trp Leu Thr Glu
i 5 10 15

Lys

<210> 208

<211> 55

<212> PRT

<213> Influenza virus

<400> 208

His Thx 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 2sn Leu Leu Trp Leu Thr- ‘Glu Lys Agg Gly Leu
20 - 25 )

Tyr Pro Asn Leu Ser Lys Ser Tyr Val Asn Asn Lys Glg Lys Glu Val
35 40 4

Leu Val Leu Trp Gly Val His
50 55

<210> 208

<211> 38

<212> PRT

<213> Influenza virus

<220>

<221> MOD_RES
222> (5)

<223>» 1lys 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 qly

<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 Glg Lys
1 5 10 1
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. Ser Ser Phe Tyr
20

Tyr Pro Asn Leu
35

<210> 210
<211> 29

212> PRT
<213> Influenza

<400> 210
Hisz Thr Val Thr
1

Ser Ser Phe Tyr
20

o €210> 211

211> 48

<212> FRT
<213> Influenza

<400> 211
Lys Tyr Val Arg
1

Ile Pro Ser Ile

20

Ile Glu Gly Gly
a5

<210> 212
<211> 43
<212> FRT
<213> Influenza
<400> 212

His Gln Asn Glu
1

Gln A=n Ala Tle
20

BEQ,.List.txt

Xaa Xaa Leu Leu Trp Leu Thr Xaa Lys Xaa Gly Leu

25

Ser Lys

virus

30

Lyg Gly Val Thr Ala Ser Cys Ser His Asn Gly Lys

Lys Asn Leu Leu Trp
25

virus
Ser Thr Lys Leu Arg
5

Gln Ser Arg Gly Leu
25

Trp Thr Gly Met Ile
40

virus
Gln Gly Ser Gly Tyx
5

Ash Gly Ile Thr Asn
25

10

Leu

Met
10

Phe

Asp

Ala
10

Lys

Page B8

Thr Glu Lys

Val Thr Gly Leu

Ile Ala
30

Gly Ala

Tyr Gly
15

Gly Trp

Ala Asp Gln Lys

Val Azn Ser Ile

15

Arg Asn
1%

Gly Fhe

Tyr His

Ser Thr
15

Ile Glu



. Lys Met Asn Thr
a5

<210 213
211> 33
212> PRT
<213> Influenza

400> 213
His @ln Azn Glu
1

Gln Asn &la Ile
20

Lys

210> 214
<211> 26
<212>» PRT
213> Influenza

<400 214
His Gln Asn Glu
1

Gln Asn Ala Ile
20

210> 215

<211= 23

212> PRT

213> Influenza

<400> 215
Hisz Ser Gly Ala
1

Lys Gly Asn Sex
20

<210> 216

C 211> 26

SEQ.List.txt

Gln Phe Thr Ala Val Gly Lys
40

virus

6la Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr
5 10 15

Asn Gly Ile Thr Asn Lys Val Asn Ser Ile Ile Glu
25 30

vizus

Gin Gly Ser Gly Tyr Ala Ala Asp Gln Lys Sig Thr
5 10 .

Asn Gly Ile Thr. Asn Lys
25

virus
Arg Ser Phe Tyr Arg Asn Leu Leu Txp Ile Val Lys
5 10 15

Tyr Pro Lys

Page 39



<212> PRT
213> Influenza

<400> 219
His Ser Gly Ala
1

Lys Gly Asn Ser
20

<210> 217

<211=> 32

t 212> PRYT

<213> Influenza

<400> 217
His Ser Gly Ala
1

Lys Gly Asn Ber

20
<210> 218
<211> 34
212> PRT
<213> Influenza
<400> 218

His Ser Gly Ala
1

Lys Gly Asn Ser
20

Gly Lys

<210>
<211> 16
<212> PRT
<213> Influenza

-218

<400> 219
His Thr val Ser
1

SEQ.List. .zt

virus

Arg Ser Phe Tyr Arg Asn Leu Leu Trp Ile Val Lys

5

Tyr Pro Lys Leu

virus
Arqg Ser Phe Tyr
5

Tyr Pro Lys Leu

virus
Arg Ser Phe Tyr
5

Tyr Pro Lys Len

virus

Asn
23

Arg

Asn

25

Arg

Asn

10 15

Lys

Asn Leu Leu Trp Ile
10

Val Lys

Lys Ser Tyr Thy Asn

30

A=zp Lys.

Asn
10

Leu Leu Trp Ile Val Lys

15
Lys Ser Tyr Thr Asn Asp Lys
' 30

Lys Gly Val Thr Thr Ser Cys Ser His Bsn Gly Lys

5

10 15

Page €0



_o=210>» 220

211> 12

<212> PRT
213> Influenza

<400> 220
Lys ala Thr Ser
1

<210> 221
<2i1> 12
«212> PRT
213> Influenza

<400> 221
Lys Gln Val Thr
1

<210> 222
<211> 27

<212> PRT
<213> Influenza

<400> 222
Lys Gly Asn Ser
i

Gly Lys Glu Val
: _ 20

<210> 223

211> 21

<212> PRT

213> Influenza
400> 223
Lys Leu Asn Lys
1
Ile Trp Gly Val
20

<210> 224

virus

Trp Pro

virus

Thr Ser

virus

Tyr Pro

Leu Val

virus

Ser Tyr

His

S5EQ.List.txt

Asn Hi=s Glu Thr
10

Cys Sex His Asn
10

Lys Leu Asn Lys
10

Ile Trp Gly Val
25

Thr Asn Asp Lys
10

Page 61

Thr Lys

Gln Lys

Ser Tyr Thr Asn Asp Lys
15

His

Gly Lys Glu Val Leu Val
15



_ SEQ.List.txt
<211> 18
212> PRT
«213> Influenza virus

<400> 224 Co .
Lys Ser Tyr Thr Asn Asp Lys Gly Lys Glu Val Leu Val Ile Trp Gly
1 5 10 - 15

Val His

<210> 225
<211> 35
212> PRT
«213> Influenza virus

<220>

<221> MOD RES
€222> (18)

<223> glu or gln

L. €220

<271> MOD RES
<222x (29)
«<223>» val or ala

<400> 225 )

His Asn Gln lys Ser Ser Phe Tyr Arg Asn Leu Leu Trp Len Thr Xaa
1 3 10 15

Lys Asn Gly Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Xaa Ala Asn Asn

20 25 30
Lys Glu Lys
35

<210> 226

<211> 16

<212> BRT ]

<213> Influenza virus

<400> 226

His Pro Ile Thr Ile Gly Glu Cys Pro Lys Tyr Val Arg Sex Ala Lys
1 5 10 15

<210> 227
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<211> 43
212> PRT
{213} Influenza

400> 227
His Gln Asn Glu
1

Gln Asn A;a Ile
20

Lys Met Asn Thr
35

<210>
<211
212>
<213

228

33

FRT
Influenza

400> 228
His G1ln Asn Glu
1

Gln Asn Ala Ile
20

‘Lys

<210>
<211l
<212
213>

229

34

ERT
Influenza

<400> 229

S5EQ.List.txt

virus
Gln Gly Ser Gly Tyr Ala
5 10

Asn Gly Ile Thr Asn Lys
25

Gln Phe Thr Ala Val Gly
40

virus

Gln Gly Ser Gly Tyr Ala
5 o 10

Asn Gly Ile Thr Asn Lys
25

virus

Ala Asp GIn Lys Ser Thr
15

Val bsn Ser Val Ile Glo
: - 30

Lys

ala Asp Gln Lys Ser Thr
13

val Asn Ser Val Tle Gln
390

His Asn Gly Lys Ser Ser Phe Tyr Arg Asn Leun Leu Trp Leu Thr Glu

1

3 10

15

Lys Asn Gly Leu Tyr Pro Asn Leu Ser Lys Ser Tyr Val Asn Asn Lys

20
Glu Lys
<210> 230

211> 11
<212> PRT

25

Page B3

30



_ SEQ.List.txt
<213> Influenza virus

<400> 230
Lys His Phe Glu Lys Val Lys Ile Leu Pro Lys
1 5 10

210> 231
o <211> 14
<212> PRT
£213> Influenza virus

<4400> 231
Lys His Leu Leu Ser Ser Val Lys His Phe Glu Lys Val Lys
1 5 10

<210> 232

<211> 113

<212> PRT

<213> Infiuenza 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
i 5 10

<210> 233
<211» 18
<212> PRT
213> Influenza virus

<220>

<221> MOD_RES

<222> (3)

<223» lys, gln or met

£220>
' Page 64



<221> MOD_RES
€222> {4)

SEQ: List . Lxt

<223> asp or asn

<220
<221>.MOD_RES
<222> (16)

'<223> lys or arg

<400> 233
His Ala Xaa Xaa
1

<210> 234
<211> 19
“212> PRT
«213> Influenza

<400> 234
His Rsn Val His
1l

Ser Glu Lys

«210> 235
<211> 16
212> PRT
<2137 Influenza

400> 235
Hi= Pro Léu Thr
1

<210> 236
<211> 1B

<212> PRT
<213> Influenza

<400> 236

Lys His Leu Leu
1

Pro Lys

Ile Leu Glu Lys Thx His Asn Gly Lys Leu Cys Xaa
5 10 15

virus

Pro Leu Thr Ile Gly Glu Cys Pro Lys Tyr Val Lys
5 10 15

virus

Ile Gly Glu Cys Pro Lys Tyr Val Lys Ser Glu Lys
5 10 15

virus

Ser Ser Val Lys His Phe Glu Lys Val Lys Ile Leu
3 10 15
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<210>
2il>
<212>
<213

<400>

Lys Arg Gln Ser Se
1

237

38

PRT

Influenza virus

237

)

SEQ.List.txt

r Gly Ile Met Lys Thr Glu Gly Thr Leu Glu.Asn

10 15

Cys Glu Thr Lys Cys Gln Thr Pro Leu Gly Ala Ile Asn Thr Thr, Leu

20

Pro Phe His Asn Val His

<210>
<211>
<212>
<213>

220>
221>
<222
<233>

220>
221>
<222
<223

<220>
<221
L2222
223>

400>

35

238

27

FRT

Influenza virus

MOD_RES
(7]
val or ile

MOD_RES
{10)
gly or arg

MOD_RES
(26)
val or ile

238

25 30

Lys Gly Ser Asn Tyr Pro Xaa Bla Lys Xaa Ser Tyr Bsn Asn Thr Ser

1

5

1¢ 15

Gly Glu Gln Met Leu Ile Ile Trp Gln Xaa His

<210>
<210
<212>
<213>

20

239

36

PRT

Influenza virus

25

Fage 66



<400 239

" His Thr Thr Leu

1

Ser Phe Phe Arg
20

Pro Val Ala Lys
35

<210> 240

<211> 7

<212> PRT

213> Influenza

<400> 240
Lys His Phe Glu
I

210> 241
211> 38

<212> PRT
<213> Influenza

<400> 241
Lys Ile Sex Lys
1

Leu Glu Asn Cys
20

Thr Thr Leu Pro
a5

£210> 242
«211> 35
<212> PRT
213> Influenza

<400> 242
Lys Arg Gly Ser
1

Cys Glu Thr Lys

SEQ.List.txt

Gly Gln Ser Arg Ala Cys Ala Val Sexr Gly Asn Pro

5

10 15

Asn Met Val Trp Len Thr Glu Lys Gly Ser Asn Tyr
30

virus

Lys Val

virus
Arg Gly
Glu Thr

Phe Ris

virus

ser Gly
5

Cys Gln

25

Lys

Ser Ser Gly Ile Met Lys Thr Glu Gly Thr
10 15

Lys Cys Gln Thr Pro Leu Gly Ala Ile Asn
25 30

Ile Met Tys Thr Glu Gly Thr Leu Glu Asn
10 15

Thr Pro Leu Gly Ala Ile Asn Thr Thr Leu
Page 67



SEQ. List.txt :
20 . 25 30

Pro'Pﬁéﬁﬁis
as

<210> 243

L e211> 27

<212> PRT
<213>» Influenza virus

<4005 243 Lo :
Lys Thx Glu Gly Thr Leu Glu Asn Cys Glu Thr Lys Cys Gln Thr Pro
1 5 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> 24%
<21i> 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 13
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SEQ.List.txt

Ieu Gly Ala Ile Asn Thr Thr Lev Pro Phe His Asn Xaa His

20

210> 246
<211> 38

<212> PRT
<213> Influenza

<400> 246
1

Leu Glu Asn Cys
20

Thr Thr Leu PFro
35

<210> 247
<211> 27
<212> PRT
<213>» Influenza

<220>

«<221> MOD_RES
222> (2)

<223> glu or gly

<400> 247
Lys Xaa Ser Asn
1

Gly Glu Gln Met
20

210> 248

211> 16

<212» PRT
213> Influenza

<400> 248
His Pro Leu Thr
1

25 30°

virus

IL.ys Ile Ser Lys Arg Gly Ser Ser Gly Ile Met Lys Thr Glu Gly Thr
5

10 15

Glu Thr Lys Cys Gln Thr Preo lLeu Gly Ala Ile Asn
25 30

Fhe His

virus

Tyr Pro Val Ala Lys Gly Ser Tyr Asn Asn Thr Ser
5 10 15

Lew Ile Ile Trp Gly Val His
25

virus

Ile Gly Glu Cys Pro Lys Tyr Val Lys Ser Glu Lys
5 10 ‘ 15
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SEQ.List.txt

<210> 249
<211> 16
<212> PRT
<213> Influenza virus

<400> 248 . T
Lys Cys Gln Thr Pro Leu Gly Ala Ile Lys Thr Thr Leu Pro Phe His
1 5 10 15

<2103> 250

<2]11> 518

-<212> PRT

<213> Influenza virus

<220>
<221>'MOD_RES
<222» (21)

<223> phe or ile

< 220>

" £221> MOD RES

<222> (47)
<223> asn Oor ser

<400> 250
His His Ser Asn Asp Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser
1 5 10 15

Thr Gln Lys Ala Xaa Asp Gly Ile Thf Asn Lys Val A=sn Ser Val Ile
20 25 30

Glu Lys Met Asn Thr Gln Phe Glu Ala Val Gly Lys Leu Phe Xaa Asn
35 40 45

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)

Page 70



SEQ.List.txt

<223> phe or ile

<220>

<221> MOD_RES
<222> (46)
<223> asn or ser

<400> 251
His Ser Asn Asp Gln Gly Ser Gly Tyr
i 5

Gln Lys Ala Xaa Asp Gly Ile Thr Asn
20 25

Lys Met Asn Thr Gln' Phe Glu Ala Val
L 40

Glu Lys Leu Glu Asn Len Asn Lys Lys
50 a5

«210Q» 252
<211l> 26
«<212> PRT
<213> Influenza wvirus

220>

<221> MOD RES
€222> (20)

<223> phe or ile

<400> 252
His Ser Asn Asp Gln Gly Ser Gly Tyrx
1 5

Gln Lys Ala Xaa Asp Gly Ile Thr Asn
20 25

<210> 253

<211> 21

<212> PRT

<213>» Influenza virus

<400> 253 .
Hiz Asp Ser Asn Val Arg Asn Leu Tyr
1 3

Ala Ala Asp Lys Glu Ser Thr
10 - 15

Lys Val Asn Ser Val -Ile Glu

30

Gly Lys Len Phe Xaa Asn Len

15

Zla Ala Asp Lys Glu Ser Thr
10 15

Lys

Asp Lys Val Arg Met &
10 ‘

Page 71
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‘Arg Asp Asn Ala
20
<210> 254
<211> 30
- 212> PRT

<213> Influenza

<400> 254
.His Lys Cys Asp
1

Asp Tyr Pro Lys
20
<210> 255
<211> 27
«212» PRT
<213> Influenza
| «<400> 255
His Lys Cys Asp
1
Asp Tyr Pro Lys
20
<210> 256
<211> 20
<212> PRT

<213> Influenza

<400> 256
His Lys Cys Asp
1

Asp Tyxr Pro Lys
20

210> 257

211> 12

<212> PRT
<213> Influenza

Lys

virus

BEQ.List.txt

Aszp Glu Cys Met Asn Ser Val Lys BAsn Gly Thr'Tyr

2

Leu Aszn

virus

Asp Glu
5

Leu Asn

virus

Asp Glu
5

virus

10

Arg Asn Glu Ile
25

Cys Met Asn Ser
10

Arg Asn Glu Ile
25

Cys Met Asn Ser
10

Page 72

It

Lys Gly Val Lys
30

Val Lys Bsn Gly Thr Tyr
15 -

Lys

Val Lys Asn Gly Thr Tyr
15



<400> 257

_ His Lys Cys Asp

1

«210> 258
<211> 27
<212> PRT
213> Influenza

400> 258
Lys Gly Ser Asn
1

Gly Glu Gln Ile
20

£210> 259
<211> 43
212> PRT
<213>» Influenza

<400> 259
' His Ser Asn Asp
1

Gln Lys Ala Val
20

Lys Met Asn Thr
35

<210> 260
T 211> 35
212> PRT
<213> Influenza

<400> 260
Lys Arg Gly Ser
1

Cys Glu Thr Lys
20

Ero Phe His
3t

Asp Glu
5

virus

.Tyr Pro

9

Len Tle

virus
Gln Gly
5

Asp Gly

Gln Phe

virus

Ser Gly

Cys Gln

SEQ.List.txt

Cys Met Asn Ser Val Lys '

Vval Ala

Ile Trp

Ser Gly

Ile Thr

Glu Ala

Ile Met

Thr Pro

10

Lys Gly
10

Gly val
25

Tyr Ala
10
Asn Lys

val Gly

Page 13

Ser Tyr Asn Asn Thr Asn
15

His

Ala Asp Lys Glu Ser Thr
15

Val Asn Ser Val Ile Glu
30

Lys

Glu Gly Thr Leu Glu Asn
15

Ala Tle Asn Thr Thr Leu
30



SEQ.List.txt

<210> 261

<211> 16

212> PRT

<213> Influenza virus

<400> 261 _ )
His Pro Leu Thr Ile Gly Glu Cys Pro Lys Tyr Val Lys Ser Glu Lys
1 5 10 .15,

<210> 262
<211> 16
212> PRT
<213> Influenza virus

<400> 262 )
Hig Ala Lys Asp Ile Leu Glu Lys Thr His Asn Gly Lys Leu Cys Lys
1 5 10 15

T o€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
20 25

210> 264
<211> 19
<212> PRT
<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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SEQ.List.txt
€211 7
<212> PRT
<213>» Influeniza virus

<400> 265
Lys Phe His Gln Ile Glu Lys
1 5

<210> 266

=211> 11

212> PRT

<213> Influenza virus

<320

<221> MOD _RES
<222> (9)

<223> gly or gln

<400> 266 :
Lys Thr Asn Glu Lys Phe His Xaa Tle Glu Lys
1 5 10

<210> 267

T211> 14

212> PRT

<213> Influenza virus

<220>

<221> MOD_RES
<222> (5)
<223>» val or leu

<400> 267
Lys Leu Asn Arg Kaa Ile Glu Lys Thr Asn Glu Lys Fhe His
1 5 10

<210> 268

<Z211» 25

<212> FRT

<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

Page 75




. SEQ.List_txt
Léun Glu Lys Tyr Val Glu Asp Thr Lys
’ 20 25

<210> 269

<211» B8

<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> Influenza virus

<220

<221> MOD_RES
<222> (3)

«223> ile or val

<220

<221> MOD_RES
222> (1N

<223> gly or gln

<220>

<221> MOD_RES
222> (20)

€223> arg or lys

<220>

<221> MOD RES
<222> (22)

<222> gln or gly

Page 16



=400> 271
" His Asp Xaa Tyr
1

Xaa Val Glu Xaa
20

<210> 272

211> 25

212> PRT

<213> Influenza

<400> 272
Hizs Gin Ile Glu
i .

Leu Glu Lys Tyr
20
| <210> 273
211> 25
212> PRT

213> Tnfluenza

<400x 273
Lys Tyr Val Glu
1

Leu Leu Val Ala
- 20

<210% 274

<211> 49

<212> PRT

“<213> Influenza
<d00> 274

Lys Tyr Val Lys
1

Val Pro Glu Lys
20

Ile Glu Asn Gly

Arqg Asp
5

Ser Xaa

virus

Lys Glu

Val Glu

virus

Asp Thr

Leu Glu

virnsg

Gln Asn

Gln Thr

Tryp Glu

SEQ.List.txt

Glu Ala Leu Asn Asn Arg Phe Gln Ile Lys

Tyr Lys

Fhe Ser

Asp Thr

Lys Ile

Asn G1ln

Ser Leu

Arg Gly

10

15

Glu Val Glu Gly Arg Ile Gln Asp

10

Lys
25

15

Asp Leu Trp Ser Tyr Asn Ala Glu

10

His
25

15

Lys Leu Ala Thr Gly Met Arg Asn

10

15

Lou Phe Gly Ala Ile Ala Gly Phe

25

30

Gly Met Ile Asp Gly Trp Tyr Gly Phe Arg
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SEQ.List.txt :
33 40 45

His

<210> 275
<211> 389
<212> PRT
<213> Influenza virus

<400> 275 _ :
Lys Glu Phe Ser Glu Val Glu Gly Arg Ile Gln Rsp Leu Glu Lys Tyr
1 S 10 15

Val Glu Asp Thr Lys Ile Asp Leu Trp Ser Tyr Asn Ala Glu Len Leu
20 25 30

Val Ala Leu Glu Asn Gln His
35

<210> 276

T o<211> 323

<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 oz tyr

<2202
<221> MOD_RES
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SEQ.List.txt
«<222> (13)
.£223> leu or gln

<220>

<221> MOD RES
222> (11)

223> ala or asn

<220 -

<221> MOD_RES
<222% (20)

<223» ile or leu

<220>

<221> MOD_RES
<222> (22)-
<223» gqln or gly

<220~ :
«221> MOD_RES
222> (24)

«<223> asn or thr

<220>

221> MOD_RES3
w222> (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

Bis 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 Rsn Xaa Val Ile Xaa
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SEQ.List.txt
20 _ 25 _ 30

Lys

<210> 2717

<211> 18

<212 PRT

<213> Influenza virus
<2205

<221> MOD RES

<222> (4"

+<223> gly or gln

<220>

<221> MOD RES
<222> (&)

<223> gln or arg

<220>
<221> MOD RES

T o€222» (14)

<223> val or ile

<220

<221> MOD_RES
222> (17)

<223> ser or thr

<400> 277 _ _
His Cys Asp Xaa Phe Xaa Asn Glu Lys Trp Asp Leu Phe Xaa Glu Argq
1 5 10 15

Xaa Lys

<210> 278
<211> 20
<212> PRT
<213> Influenza virus

<400> 278
His Thx Ile Asp Leu Thr Asp Ser Glu Met Asn Lys Lys Leu Phe Glu
1 5 10 15

Arg Thr Arg Lys
20
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SEQ.List . tat

T ¢210> 279

£211> 28

212> PRT

<213> Influenza virus

"€400>-279
Iys Ser Gly Ser Thr Tyr Pro Val Leu Lys Val Thr Met Pro Asn Asn
1 5 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 a&sn Thr Tyr Pro Val Leu Asn
1 3 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 Tle Asp Leu Thx Asp Ser Glu Met Asn Lys Leu Phe Glu Lys
1 5 10 15

Thr Axg Lys

<210> 282

211> 18

£212> PRT

€213> Influenza virus

<400> 282
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Lys Leu Asn Arg
I

Glu Lys

<210> 283
<211> 47

<212> PRT
<213> Influenza

<400> 283
His Thr Gly Lys
1

Cys Asn Ser Glu
20

Pro Phe Gln Asn
is

- %210> 284
«<211> 39

<212» PRT

<213> Influenza

<400> 284
His Thr Gly Lys
1

Cys Asn Ser Glu
20

Pro Phe Gln Asn
35

<210% 285
<211> 33

<212% PRT
<213> Influenza

<400> 205
His Pro Ser Thr
1

Gly Arg Val Thr

SEQ.List.txt . :
Leu Ile Glu Lys Thr Asn Glu Lys Phe His Gln Thr
¥ 10 | 15

virus

Ser Ser Val Met Arg Ser Asp Ala Pro Ile Asp Phe
5 . 10 15

Cys Ile Thr Pro Asn Gln Ser Ile Pro Asn Asp Lys
25 30

Val Asn Lys Ile Thr Tyr Gly Ala Cys Pro Lys
40 45

virus

Ser Ser Val Met Arg Ser Asp Ala Pro Ile Asp Phe

5 10 15
Cys Ile Thr Pro Asn Gln Ser Ile Pro Asn Asp Lys
: 25 3Q
Val Asn Lys
virus

Asp Ser Asp Gln Thr Ser Teu Tyr Val Arg Ala Ser
5 10 15

Val Ser Thr Lys Arg Ser Gin Gln Thr Val Iie Pro
Page 82



20

- Lys

<210> 286
<211> 25
212> PRT
<213>» Influenza

<400> 286
Lys Tyr Val Glu
1

Leu ILeu Val Ala
20

<210 2487
<211> 26
<212> PERT
<213> Influenza

<400> 287
Lys Leu Phe Glu
1

Met Gly Bsn Gly
20

<210 248
211> 16
212> PRT
213> Influenza

<400> 288
Lys Arg Arg Ser
1

<210>» 289
211> 16
<212> PRT
<213> Influenza

<220>
<221> MOD RES

SEQ.List.txt

virus
Asp Thr Lys Ile
5

Len Glu A=n Gln

wvirus
Arg Thr Arg Lys
5

Cys Phe Lys Ile

virus

Ile Lys Ser Fhe

5

virus

25 _ 30

Asp Leu Trp Ser Tyr Asn Ala Glu

10

His
25

Gln Leu Arg Glu Asn Ala
10

Tyxr His
25

15

Glu Asp
15

Phe Ser Arg Leu Asn Trp Leu His

10

Page 83

15




_ SEQ.List,.txt
222> (12)
<223>» val or aryg

<400> 289 _
His Pre Val Thr Ile Gly Glu Cys Pro Lys Tyr Xaa Lys Ser Thr Lys
1 5 - 10 15

<210> 290

<211> 30

.%212> PRT .
213> Influenza virus

<400> 290
Lys Gly Asn Ser Tyr Pro Lys Leu Ser Lys Leu Ser Lys Ser Tyr Ile
1 5 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> 29]
Lys Leu Ser Lys Leuw Ser Lys Ser Xaa Ile Ile Asn Lys Lys Lys Glu
i _ 5 - 10 15

Val Leu Val Tle Trp Gly Tle His
20

- 210> 292
211> 21
<212> PRT
213> Influenza virus

<220>

<221> MOD RES
<222> (6)

<223> val or tyr
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S5EQ.List. txt

<400> 292
Lys Leu Ser Lys Ser Xaa Ile Ile Asn Lys Lys Lys Glu Val Leu Val
1 ) 10 15
Ile Trp Gly Ile His
20
<210> 293
<211> 46
<212> PRT
<213> Plasmedium 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 Glu Lys Glu Lys Glu Lys Glu

) 20 25 30
Glu Lys Glu Lys Glu Lys Glu Glu Lys Glu Glu Glu Lys Lys
' 35 40 45
<210> 294
<211> 48
<212> PRT
<213> Plasmodium falciparum
- <400> 294
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 Glu Lys Glu Lys Glu Lys Glu
20 25 30
Glu Lys Glu Lys Glu Lys Glu Glu Lys Glu 6lu Glu Lys Lys Glu Lys
35 40 45
<210> 295
<211> 47
«<212> PRT

<213> Plasmodium falciparum

<400> 295
Lys Glu Glu Glu Glu Lys Glu Lys Glu Lys Glu Lys Glu Lys Glu Glu
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SEQ.List,txt

L 5 10 15
Lys Glu Lys Glu Glu Lys Glu Lys Glu Lys Glu Glu Lys Glu Lys Glu
- ' 20 25 30 '
Glu Lys Glu Lys Glu Glu iys Glu Glu Lys Glu Glu Glu Lys Lys
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> 297 '
His Lys Lys Leu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln
1 ) 10 15

Asn Lys Lys

<210> 294
<211> 19
<212> PRT
<213> Plasmodium falciparum

<400Q> 29§ ’
His Lys Lys Lev Ile Lys Rla Leu Lys Lys Asn Ile Glu Ser Ile Glin
1 5 10 15

Asn Lys Met
€210> 299
<211> 190

<212> PRT
<213> Plasmodium falciparum
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SEQ.List.Txt
<400> 299

His Lys Lys'ﬁeu Tle Lys Ala Leu Lys Lys
1 5 10

<210> 300

<211> 9 .

<212> PRT .

<213> Plasmedium 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 Thx Tyr Ser Phe Val Asn Thr Lys Lys Lys Ile Ile Ser Leun
1 3 .10 15

Lys Ser Gln Gly His Lys Lys
20

<210> 2302

<211> 22

<212> PRT

<213> Plasmodium falciparum

<400> 302
Lys Ala Thr Tyr Ser Phe Val Asn Thr Lys Lys Lys Ile Tle 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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SEQ.List.txt

1 5 10
Lys Ser Gln Gly His
20
<210> 304
<211> 29
<212> PRT
<213> Plasmodium falciparum
<400> 304 : .
His Thr Tyr Val Lys Gly Lys Lys Ala Pro
1 5 10
Asp Ilé Lys Glu Glu Cys Lys Glu Leu Len
20 25
<210> 305
<211> 11
<212> PRT
<213> Plasmodium falciparum
<400> 305 o
Lys Tle Ile Ser Leu Lys Ser Gln Gly His
1 5 10
<210> 306
<211> 21
<212> PRT
<213> Plasmodium falciparum
<400> 306
Lys Lys Lys Lys Phe Glu Pro Leu Lys Asn
K 5 10
Ile Lys Leu Ile His
20
<210> 307
<211> 20
<212> PRT

<213> Plasmodium faleiparum

<400> 307
Page 88

15

Ser Asp Pro Gln Cys Ala
13

Lys Glua Lys

Lys

Gly Asn Val Ser Glu Thr
15



SEQ.List.txt _ o
Lys Lys Lys Phe Glu Pro Leu Lys Asn Gly Asn val Ser Glu Thr ITle
1 - 10 . .15

Lys Leu Ile His
20

«210> 308

<211> 19

<212> PRT

<213> Plasmodium falciparum

<400> 308
fys Lys Phe Glu Pro Leu Lys Asn Gly Asn Val Ser Giu Thr Ile Lys
1 5 10 15

Lew -Tle His

<210> 309

<211> 13

. <212> PRT

<213> Plasmodium falciparum

<400> 309
Lys Asn Gly Asn Val Ser Glu Thr Ile Lys Leu Ile His
1 3 10

<210> 310

<211> 11

<212> PRT

<213> Plasmodiun falciparum

<400> 310
Lys Leu Ile His Leu Gly Ran Lys RAsp 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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SEQ.List.txt
Asn Gly Asn Val Ser Glu Thr Ile Lys Leu Ile-His Leu Gly Asn Lys

20 25 30
Asp Lys Lys His
35
"<210> 312
<211> 59
<212> PRT
<213> Plasmodium falciparum
<400> 312 .
His Leu Ile Tyr Lys Asn Lys Ser Tyr Asn Pro Leu Leu Leun Ser Cys
1 5 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 Ala Thr Tyr Ser Phe
35 40 45
Val Asn Thr Lys Lyé Lys Ile Ile Ser Leu Lys
50 55
<210> 313
<211> 52
<212> PRT
<213> Plasmodium falciparum
<400> 313
His Leu Ile Tyr Lys Asnh 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 Asn
20 23 30
Gln Asn Leu Phe Lys Glu Leu Met Asn Gln Lys Ala Thr Tyr Ser Phe
35 40 435
Val Asn Thr Lys
50
<210> 314
<211> 43
<212> PRT
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<213> Plasmodium falciparum

400> 314
His Leu Ile Tyr Lys Asn Lys
1 5

Val Lys Lys Met Rsn Met Leu
20

Gln Asn Leu Phe Lys Glu Leu
35

<210> 315

<211> 38

<212> PRT

<213> Plasmodiumm falciparum

. 400> 315
His Leu Ile Tyr Lys Asn Lys
1 5

" val Lys Lys Met Asn Met Leu

20
Asn Gln Asn Leu Phe Lys
35
<210> 316
<211> 24
<212> PRT
<213> Plasmodium falciparum
<400> 316 '
His Lew Ile Tyr Lys Asn Lya
1 5

Val Lys Lys Met Asn Met Leu
20

<210> 317

<211> 47

<212> PRT

213> Plasmodium falciparum

<400> 317

SEQ.List.txt

Ser Tyr Asn Pro Leu Leu Leu Ser Cys
10 15

Lys Glu Asn Val Asp Tyr lle GlnAsn
25 ao .

Met Asn Gln Lys
40

Ser Tyr Asn Pro Leu Leu Leu Ser Cys
10 15

Lys Glu Asn Val Asp Tyf Ile Gln Lys
25 30

Ser Tyr Asn Pro Leu Leu Leu Ser Cys
10 15

Lys
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SEQ.List.txt:

Lys Ser Ala Asn Asn Ser Ala Asn Asn Gly

1 5 10
Glu Met Lys Asn Leu Val Asn Phe Leu Gln
20 _ 23
Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile
35 40
<210> 318
<211> 37
212> FRT
<213> Plasmodium falciparum
<400> 318
Lys Lys Asn Asn Ala Glu Glu Met Lys Asn
1 o 5 ’ 10
Ser His Lys Lys Leu Ile Lys Ala Leu Lys
20 25
Gln Asn Lys Lys His
35
<210> 319
C 211> 29
<212> PRT
<213> Plasmodium falciparum
<400> 3219
Lys Asn Leu Val Asn Phe Leu Gln Ser His
1 5 10
,Leu Lys Lys Asn Tle Glu Ser Tle Gln Asn
20 25
<210> 320
<211 18
<212> PRT
<213> Plasmodium falciparum
<400> 320
Lys Lys Leu Ile Lys Ala Leu Lys Lys Asn
1 5 10

Page 92

Lys Lys Asn Asn Ala Glu
15

Ser His-Iys Lys Leu Ile
30

Gln Asn Lys Lys His
' 45

Leu Val Asn Fhe Leu Gln
15 -

Lys Rsn Ile Glu Ser Ile
30

Lys Lys Ieu Ile Lys Ala
15

Lys Lys His

Tle Glu Ser Ile Gln Asn
15



SEQ.List.txt
Lys Lys His

<210 321

<211> 18

<212> PFRT

«213> Plasmodium falciparum

<40Q> 321 . i
- 'Lys Leu Ile Lys ARla Leu Lys Lys Asn Ile Glu Ser Ile Gln Asn Lys
1 5 10 15

Lys His

<210> 322

T 211> 12

<212> PRT

<213> Plaswmodium 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 Bsn Leu Val Asn Phe Leu Gln Ser
1 5 10 15

His

<210> 325
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€211» 23
| 212> PRT
<213> Plasmodium falciparum

<400> 325
Lys Lys Leu Ile Lys Ala Leu
1 5

Lys Lys Gln Gly His Lys Lys
20

€210> 326
<211> 18
<212> FRT
<213> Plasmodium falciparum

<400> 326
Lys Lys Asn Asn Ala Glu Glu
1 5

Ser His Lys

<210» 327

<211> 17

<212> PRT

213> Plasmodium falciparum

<400> 327
Lys Asn Asn Ala Glu Glu Met
1 5

His

<210> 328

<211> 22

<212> PRT

<213> Plasmodiom falciparum

<400> 328
Lys Leu Ile Lys Ala Leu Lys
1 5

Lys Gln Gly His Lys Lys
20

SEQ.Li=t.txt

Lys Lyg Asn Ile Glu Ser Ile Gln A=n
10 15

Met Lys Asn Leu Val Asn Phe Leu Gln
10 15

Lys Asn Leu Val Asn Phe Leu Gln Ser
10 ' 15

Lys Asn Ile Glu Ser Ile Gln Asn Lys
10 15
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SEQ.List.txt

<210> 329

<211> 28

<212> PRT

<213> Plasmodium falciparum

<400> 329
Lys Val Lys Lys Ile Gly Val Thr Leu
1 5
Asn Gly Asn Val Ser Glu Thr lle Lys
20 ’ - 25

<210> 330

<211> 13

«212> PRT

<213> Plasmodium falciparum

<400> 330
Lys Asn Gly Asn Val Ser Glu Thr Ile
-1 5

210> 331

<211> 11

212> PRT

<213> Plasnmodium falciparum

<400> 331
Lys Leu Ile His Lew Gly Asn Lys Asp
1 5

210> 332

<211> 28

«212> PRT

€213> Plasmodium falciparum

<400> 332

Lys Ser Ala Asn Asn Ser Ala Asn Asn
1 5

Glu Met Lys Asn Leu Val Asn Phe Leu
20 25

<210> 333

Lysa
10

Ieu

Lys
190

Lys
10

Gly
10

Gln
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Lys Phe Glu Pro Leu Lys

Ile His

Leu Ile His

Lys

Lys Lys Asn Rsn Ala Glu

Ser His

15

15



S5EQ.List.txt
<211> 18
<212> PRT
<213> Plasmodium falciparum
<4Q0> 333
Lys Lys Asn Asn Ala Glu Glu Met Lys Asn Leu Val Asn Phe Leu Gln .
1 5 10 15

Ser His

<210> 334

<211> 19

<212> PRT

<213> Plasmodium fa)ciparum

<400> 334
Lys Lys Teu Ile Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln Asn
o1 5 10 15

L}

Lys Lys His

<210> 335
<211> 15
<212> PBRT
<213> Plasmodium falciparum

<400> 335 .
Lys Ala Leu Lys Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His
1 5 10 15

<210> 336
<211> 12
<212> FRT
<213> Plasmodium falciparum

<400> 336
Lys Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His
1 5 i0

<210> 337
<211> 27
<212> PRT
"<213> Plasmodium falciparum
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: SEQ.List.txt
<400> 337

Lys Glu Leu Met Asn Gln Lys Ala Thr Tyr Ser Fhe Val Asn Thr Lys
1 5 ' 10 5

Lys Lys Ile Ile Ser Leu Lys Ser Gln Gly His

20 25

<210> 338

211> 7

€212> PRT

<213> Plasmodium faleciparum

.<400> 338

Lys Ser Gln Gly His Lys Lys
1 5

. 210> 339

<211> 12

<212> PRT

<213> Plasmodium falciparum

<400> 339

Lys Lys Lys Ile Ile Ser Leu Lys Ser Gla Gly His
1 5 10

<210> 340

<211> 11

<2172> PRT

<213> Plasmodium falciparum

<400> 340 - :

Lys Lys 1le Ile Ser Leu Lys Ser Gln Gly His
1 5 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 L]

5 1o
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SEQ.List.txt
<210> 342 i
L <211>» 11
212> PRT
<213> Plasmodium falciparum

<400> 342
Lys Asn Ile Glu Ser Ile Gln Asn Lys Lys His
i 5 10

<210 343

<211> 289

«<212> PRT

<213> Plasmodium falciparum

<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
20

210> 344

211> 27

212> PRT

<213> Plasmedium 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
20 25

%210> 345

<211> 28

<212> PRT

<213> Plasmodium falciparum

400> 345
His Glu Asn Val Leu Ser Ala Ala Leu Glu Asn Thr Gln Ser Glu Glu
1 5 10 i5

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

Lys Glu Asn Val Val Thr Thr Ile
1 3

Ala Glu Ser Val Thr Thr Pha Ser

20
Asn Thr Ile Thr Asn Asp Thr Ile
35 40

£210> 347

<211> 14

<212> PRT

«213> Plasmodium falciparum

<400> 347

His Tyr Leu Gln Gln Met Lys Glu
1 5

<210> 348

<211> 42

<212> PRT

<213> Plasmodium falciparum

<400> 348

His Tyr Leu Gln Gln Met Lys Glu
1 5

Asn Val Ile Glu Val Thr Asn Lys

20
Val Thr Asn Lys Thr Glu Lys Thr
35 40

<210> 348

<211> 48

<212> PRT

<213> Plasmodium falciparum

Leu Glu
10

Asn Ile
25

Glu Glu

Lys Phe
10

Lys FPhe
Ala Glu
25

Thr Lys

Page %9

Lys Val Glu Glu Thr Thr
15

Leu Glu Glu Ile Gln Glu
e -

Lys Leu Glu Glu Leu His
- 45

Ser Lys Glu Lys

Ser Lys Glu Lys Asn Asn
15

Lys Lys Gly Asn Val Gln
30



<400> 349

SEQ.List.txt

His Tyr Leuw GIn Giln Met Lys Glu Lys Phe

1 5

i0

Asn Val Ile Glu Val Thr Asn Lys Ala Glu

20

Val Thr Asn Lys Thr Glu Lys
35

<210> 350
~<211> 57
<212> PRT
<213> Plasmodium falciparum

<400> 350

His Tyr Leu Gln Gln Met Lys
1 5

Asn Val Ile Glu Val Thr Asn

20

Val Thr Asn
15

Lys Thr Glu Lys

Val Pro Lys Lys Arg Arg Thr
50 55

<210> 351
<211> 59
<212> PRT
<213> Plasmodium faleiparum

<400> 351
His Tyr Leu Gln Gln Met Lys
: 1 5

Azn Val Ile Glu Yal Thr Asn
20

Val Thr Asn Lys
35

Thr Glu Lys

Val Pro Lys Lys Arg Arg Thr
50 ' 55

25

Thr Thr
490

Glu Lys

Lys Ala

Glu Lys
Lys Ala
Thr Thr

40

Gln Lys

Page

Lys

Phe
10
G1lu

Lys

Fhe
1o
zlu

Lys

Ser

100

Ser
Lys

Val

Ser
Lys

Val

Ser
Lys
Val

Lys

Lys

Lys

Asp

Lys

Lys

Asp

Glu Lys Asn
15

Gly Asn Val
30

Lys Asn Asn
45

Glu Lys Asn
i5

Gly Asn val
30

Ly=s Asn Asn
45

Asn
Gln

Lys

AS_I‘)
Gln

Lys

Lys Glu Lys Asn Asn

15

Lys Gly Asn Val Gln

30

Asp Lys Asn Asn Lys

45



S5EQ.List.txt

<210> 352 .

<211> 52

<212> PRT

<213> Plasmodium falciparum

<4Q0> 352
His Val Asp Glu Val Met Lys Tyr
1 5

Asp Lys Glu Val Ser Lys Ala Leu
) 20

Val Leu Lys Gln Asn Gln Asp Fhe
a5 10

Lys Lys Tyr Lys
50

210> 353
<211> 50

" «212> PRT

<213> Plasmodium falciparum

<400> 353
His Val aAsp Glu Val Met Lys Tyr
1 5

Asp Lys Glu Val Ser Lys Ala Leu
' 20

Val Leu Lya Gln Asn Gln Asp Fhe
35 40

-Lys Lys
50

<210> 354
<211> 43
<212> ERT
<213> Plasmodium falciparum

<400> 354
1

Val Gln Lys Ile Asp Lys Glu

10 15

Glu Ser Lys Asn Asp Val Thr

25 . 30 -

Phe Ser Lys Val Lys Asn Fhe

45

val Gln Lys Ile Asp Lys Glu
10 15

Glu Ser Lys Asn Asp Val Thr
25 30

Phe Ser Lys Val Lys Asn Fhe
45

Page 101

Val
Asn

Val

Val

Asn .

val

His val Asp Glu Val Met Lys Tyr Val Gln Lys Tle Asp Lys Glu Val
5 10 15




. - SBEQ.Lis=st.txt
Asp Lys Glu Val ‘Ser Lys Ala Leu Glu Ser Lys Asn Asp Val Thr Asn

<213> Plasmodium falciparum
<400> 357

His Val Asp Glu Val Met Lys Tyr Val
1 5

Asp Lys Glu Val Ser Lys
20

Page

Gln

Ser

Gln
10

Eer

20 25
Val Leu Lys Gln Asn Gln Asp Phe Phe Ser Lys
35 40
«210> 355
<211> 35
<212> PRT .
<213> Plasmodium falclparum
© <400> 355
His Val Rsp Glu Val Met Lys Tyr val
1 . 5
Asp Lys Glu Va) Ser Lys Ala Leu Glu
20 25
Val Leu Lys
- 38
<210> 356
<211> 27
<212> PRT
£213> Plasmodium falciparum
<400> 356
tiis Val Asp Glu Val Met Lys Tyr Val
1 -
Asp Lys Glu Val Ser Lys Rla Leu Glu
20 25
<210> 357
<211> 22
«<212> PRT

Gln
10

10z

30

Lys Tle Asp Lys Glu Val
15

'Lys Asn Rsp Val Thr Asn
30

Lys Ile Asp Lys Glu Val
15

Lys

Lys Ile Asp Lys Glu Val
15



SEQ.List,txt

210> 358

<211> 18

<212> PRT

€213> Plasmodium falciparum

<400> 358

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 falciparum

<400> 359

His Val Asp Glu Val Met Lys Tyr Val Gln Lys Ile Asp Lys
1 3 10

<210> 360

<211> 38

<212> PRT-

<213>» Plasmodium falciparum

<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> Plasmgdium falciparum

<400> 361

Lys Val Lys Ala Lys Lys Lys Lys Leu Glu Lys Lys Val Glu Glu Gly
1 5 10 15

Page 103
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Val Ser Gly Leu Lys Lys His
20 ‘

«210> 362
<211> 21
€212> FRT
213> Plasmodium falciparum

<400> 362 ' :
Lys Ala Lys Lys Lys Lys Leu Glu Lys Lys Val Glu Glu Gly val Ser
i "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 S 10 15

Lys Lys His

<210> 364
<21l1> 18
«<212> PRT
<213> Plasmodium falciparum

<400> 364
Lys Lys Lys Leu Glu Lys Lys Val Glu Glu Gly Val Ser Gly lLeu Lys
1 5 10 15

Lys Hisg

<210> 365
<211> 17
<212> PRT
<213> Plasmodium falc¢iparum

<400> 365
Lys Lys Leu Glu Lys Lys Val Glu Glu Gly Val Ser Gly Leu Lys Lys

Fage 104



SEQ.List.txt

"1 5

. His

<210> 366
<211> 16
<212> PRT
<213> Plasmodiuom faleiparum

<4§00> 366 .
Lys Leu Glu Lys Lys Val Glu Glu Gly
1 5

210> 367
<2131> 13
<212> PRT
<213> Plasmodium falciparum

<400> 367

Lys Lys val Glu Glu Gly Val Ser Gly
1 5

<210> 368
211> 12
«<212> PRT
«<213> Plasmodium falciparum

<400> 368 :
Lys Val Glu Glu Gly Val Ser Gly Leu
1 5

210> 369
<21]1> 59
<212> PRT
<213> Plasmodium falciparum

<400Q> 369
His Val Glu Gln Asn Val Tyr Val Asp
1 5

&sp Gln Phe Leu Gly Ile Leu Asn Glu
20 25

Phe Phe Asn Leu Glu Asp Val Phe Lys
Page

10

val

Leu

Lys
10

Val
10

Ala

Ser
105

15

Ser Gly Leu Lys Lys His
15

Lys Lys His

Lys His

Asp Val Pro Ala Met Lys
15

Gly Gly Leun Lys Glu Met
K19 .

Glu Ser Asp Val Ile Thr



SEQ.List.txt

45

35 40
Val Glu Glu Ile Lys Asp Glu Pro Val Gln Lys -
50 55
<210> 370
<211> 53
<212> PRT

<213> Plasmodium faleciparum

<400> 370

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
30

20 25

Met Asp Lys Glu Ser Leu Glu Asp Val Thr Thr Lys lLeu Gly Glu Arg

35 40

Val Glu Ser Leu Lys
50

<210> 371

<211> 44

<2132> PRT

<213> Plasmodium falciparum

<400> 371
His Ile Lys Gly Leu Gluv Glu Asp Asp

1 5

Lys Gly Ser Ile Leu Asp Met Leu Lys
20 25

Met Asp Lys Glu Ser Leu Glu Asp Val

35 40

<210> 372

<211> 35

<212> PRT

<213> Plasmodium falciparum

<400> 372

Hig Ile Lys Gly Leu Glu Glu Rsp Asp

Page

Leu
<10

Gly

Thy

Leu
106

45

Glu Glu Val Asp Asp Leu
15

Asp Met Glu Leu Gly Asp
30

Thr Lys

Glu Glu Val Asp Asp Leu



SEQ.List.txt _ - |
1 5 - 10 . 15

Lys Gly Ser Tle Leu Asp Met Leu Lys Gly Asp Met Glu Leu Gly Asp
20 25 30 -
Met Asp Lys
35

<210> 373

<211> 25

T212> PRT

€213 Plasmodium falciparum

<490> 373

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
20 ' 25

| <210> 374

<211> 31

<212> FRT

<213> Plasmodium falclparum

<400> 374

‘His Ile Ile Ser Gly Asp Ala Asp Val Leu Ser Ser Ala Leu Gly Met

1 L3 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 ILeu 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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' _ SEQ.List.txt
<210> 376

£211> 19
| <212> PRT :
<213>-Plasmodivum falciparum

<400> 376 :
Lys Lys Leu Glu Glu Val His Glu Len Lys
1 5 10

<210> 377

<211> 9

<212> PRT

<213> Plasmodium falciparum

<400> 377 _
Lys Leu Glu Glu Val His Glu Leu Lys
1 3 :

<210> 378
<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 is :

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> PRY

<213> Plasmodium falciparum

<400> 380
Page 108



SEQ.List.txt
Lys Esp His Phe Glu Lys

1 5
€210> 381 '
<211> 11
<212> PRT
<213> Plasmodium falciparum
" <400> 381
Lys Phe Glu Glu Glu Ala Glu Glu Ile Lys His
1 o 10
<210> 382
<211> 47
<212> PRT
<213> Plasmodium falciparum
<400> 382
Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys
1 5 10
Cys Ile Lys His Lys Ser Asp His Asn His Lys
20 25
Lys Ser Asp Pro Asn His Lys Lys Lys Rsn Asn
35 40
<210> 383
211> 40
<212> PRT
<213> Plasmodium falciparum
<400> 383
'Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys
1 5 10

Cys Ile Lys His Lys Ser Asp His Asn His Lys
20 25

Lys Ser Bsp Pro Asn His Lys Lys
35 40

<210> 384
<211> 29

Page 109

Ala Gln Gly Lys
15

Zer Asp His Asn
30

Asn RAsn Ash Lys
T 45

Ala Gln Gly Lys
15

Ser Asp His Asn
) 30

Lys

His

Lys

His



SEQ.List.txt
«<212> PRT .
<213> Plasmedivm 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 20

Lys Ser Asp Pro Asn His Lys
33

<210> 385

<211> 33

<212> PRT

<213> Plasmodium falciparum

<400> 385
Lys Asp Gly Asp Thr Lys Cys Thr Leu &Glu Cys Ala Gln Gly Lys Lys
1 : 5 10 15

Cys lle Lys His Lys Ser Asp His Asn His Lys Ser Asp His Asn His
20 25 30

Lys

<210> 38¢

<211> 27

<212> PRT

213> Plasmodium falciparum

<400> 386
Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys Ala Gln Gly Lys Lys
1 L} 10 15

Cys Ile Lys His Lys Ser Asp His Asn His Lys
. 20 25

<210> 387

<211> 21

<212> PRT

<213> Plasmodium falciparum

<400> 387
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SEQ.List.txt .
Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys Ala Gln Gly Lys Lys

A 5 10 15 ;
. i
Cys Ile Lys His Lys
20
<210> 388
<21il1> 16
<212> PRT
«213> Plasmodium falciparum .
-':'400} 388
Lys Asp Gly Asp Thr Lys Cys Thr Leu Glu Cys Ala Gln Gly Lys Lys
1 5 10 15
<210> 399
<211> 15
<212> FPRT
<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 Gln 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 Gln Lys Cys Val Trp Asp Gly Ile His
i 2 10

Page 111



<210> 392

<211> 32

<212> FRT

<213> Plasmodium falciparum

"<400> 392
His Tle Glu Cys Lys Cys Asn
1 5

Glu Cys Glu Pro Lys Asn Lys

20

<210> 393

<211> 39

<212> PBRT

<213» Plasmodium falciparum

<400> 393

Lys Ser Asp His Asn His Lys

1 5

Asn His Lys Ser Asp His Asn
20

Lys Asn Asn Asn Asn Asn Lys

35

<210> 394

<211> 33

<212» PRT

«213> Plasmodiunm falciparum

<400> 394

Lys Ser Asp His Asn His Lys

1 5

Asn His Lys Ser Asp Pro Asn
20

Lys

<210> 395

<211> 27

SEQ.List.txt .

Asn Asp

Cys Thr
25

Ser Asp

Hiz Lys
25

Ser Asp

His Lys
25

Page

Tyr Val Leu Thr Asn Arg Tyr
10 15

Ser Leu Glu Asp Thr Asn Lys
30

His Asn His Lys Ser Asp His
10 15

Ser Asp Pro Asn His Lys Lys
30

His Asn His Lys Ser Asp His
10 15

Lys Lys Asn Asn Ash Asn Asn
30

112



. SEQ.List.txt
<212%» PRT
<213> Plasmodium falciparum

<400> 395 '
Lys Ser Asp His Asn His Lys Ser Asp His Asn His Lys Ser Asp Pro
1 5 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 Asn His Lys Ser Rsp Pro Asp His, Lys Lys Lys Asn
1 5 10 - 15

Asn Asn Asn Asn Lys
20

210> 387
211> 18 .
<212> ERT
<213> Plasmodium falciparum

<400> 397

Lys Lys Lys Asn Asn Asn Asn Asn Lys Asp Asn Lys Ser Asp Pro Asn’
1

5 10 15
His Lys

<210> 398

<211> 17

<212> PRT

€213> Plasmodium falciparum

<400> 398

Lys Lys Asn Asn Asn Asn Asn Lys Asp Asn Lys Ser Asp Pro Asn His
1 5 10 15

Lys
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: SEQ.List.txt
<210> 399

<211> 16

<212>» PRT

213> Plasmodium falciparum

<400> 393
Lys Asn Asn Asn Asn Asn Lys AsSp Asn Lys Ser Asp Pro Asn His Lys
1 "5 10 15

<210> 400

<211> 10

<212> PRT

<213> Plasmodium falciparum

<400> 400
Lys Asp Asn Lys Ser Asp Pro Asn His Lys
1 ’ 5 10

<210> 401

<211> 7

<212> PRT

<213> Plasmodium faleciparum

<400> 401
Lys Ser Asp Pro Asn His Lys
1 5

<210> 402
<211» 35
<212> PRT
<213> Plasmodivm falciparum

<400> 402
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 Ile Lys Gln-Leu Ile Glu
20 25 30

Lys Asn Lys
35

<210> 403
<211> 28
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SEQ.List. txt

Asn

Glu Glu Tyr Gln Lys Val Lfa

10

15

Lys Lys Ile Lys

25

Asn

Ly=s
25

Lys
25

Glu Glu Tyr Gln Lys Val Lys

10

Lys

10

Asp Lys
0

€212> ERT
<213> Plasmodium falciparum
<400> 403
His Ser Leu Tyr Ala Leu Gln Gln
1 5
Asn Glu ‘Lys Asp Gln Aspn Glu Ile
20
<210> 404.
<211> 26
<212> PRT
<213> Plasmodium falciparum
<400> 404
His Ser Leu Tyr Ala Leu Gln Gln
1 5
Asn Glu Lys Asp Gln Asn Glu Ile
20
<210> 405
<211> 25
<212> PRT
<213> Plasmodium falciparum
<400> 405
His Ser Leu Tyr 3la Leu Gln Gln Asn Glu Glu
1 5
Asn Glu Lys Asp Gln Asn Glu Ile
20
<210> 406
<21i> 11
<212> PRT
¥213> Plasmodium falciparum
<400> 406
His Lys Leu Glu Asn Leu Glu Glu Met
1 5
<210> 407

Page
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15

Tyr Gln Lys Val Lys
15 -



' SEQ.List.txt
<211> 11

.<212> PRT

<213> Plasmodium falciparum

<400> 407
Lys His Phe Asp Asp Asn Thr Asn Glu Gln Ly=s
1 3 10

<210> 408

<211> §

<212> PRT

<213> Plasmedium falciparum

<4G0> 4048 )
Lys Lys Glu Asp Asp Glu Lys His
1 9

210> 409

211> 13

<212> PRT

<213> Plasmodium falciparum

<400> 409
Lys Glu Glu Asn Asn Lys Lys Glu Asp Asp Glu Lys His
1 5 - 1D

<210> 410

<211> 21

<212> PRT

<213> Plasmodium falciparum

<400> 410
Lys Thr Ser Ser Gly Ile Leun Asn Lys Glu Glu Asn Asn Lys Lys Glu
1 5 10 15

Agp Asp Glu Lys His
20

<210> 411

<211> 7

«<212> PRT

<213> Plasmodium falciparum

<400> 411
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Llys Asn Ile His Ile Lys Lys
1 5

<210> 412
<211>» 13
<212> PRT
<213> Plasmodium falciparum

400> 412 )
His Ile Lys Lys Lys Glu Gly Ile Asp Ile Gly Tyr Lys
1 5 : 10

<210> 413
<211> 21
<212> PRT
<213> Plasmodium falciparum

<400> 413
Lys Lys Met Tzp Thr Cys Lys Leu Trp Asp Asn Lys Gly Asn Glu Ile
1 5 . 10 15

Thr Lys 2Asn Ile His
20

<210> 414
<211> 30
<212» PRT
<213> Plasmodiuvm falciparum

<400> 414 _ -
Lys Lys Gly Ile Gin Trp Asn Leu Leu Lys Lys Met Trp Thr Cys Lys
1l 5 10 15

Leu Trp Asp Asn Lys Gly Asn Glu Ile Thr Lys Asn Ils 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 Lys Lys Gln Lys Glu
1 5 10 15
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Asp Lys Lys Asn Fro Asn Lys Leu Lys Lys Ile Glu Tyr Thr Asn Lys

20
Ile Thr His Phe Phe Lys Ala
35
"Thr His
=0
<210> 416
<211> 48
<212> FRT
<213> Plasmodium faleiparum
<400> 416 '
Lys Lys Asp Ser Asn Glu Asn
1 5
Lys Asn Pro Asn Lys Leu Lys
20
His Phe Phe Lys Ala Lys Asn
35
<210> 417
<211 47
<212> PRT
<213> Plasmodium falciparum
<400> 417
Lys Asp Ser Asn Glu Asn Arg
1 . 5
Asn Pro Asn Lys Leu Lys Lys
20
Phe Phe Lys Ala Lys Asn Asn
35
<210> 418
<211> 39
<212> PRT

<213> Plasmodium falciparum

25

30

Lys Asn Asn Lys Gln Gln Asn Asn Val
40 ..

Arg

Lys

Lys Ile

Lys

Ile

Lys
440

Lys

Gly

Gln

Page

Lys Lys
10
Glu Tyr

Gln Gln

Lys Gln
10
Tyr Thr

Gln Asn

116

45

Gln Lys

Thr Asn

Asn Asn
45

Lys Glu

Azsn Ly=s

Asn Val
45

Glu

Lys
30

Val

Asp

Ile
30

Thr

Asp Lys
15

Ile Thr

Thr His

Lys Lys
15

Thr His

His



' EEQ.List.txt
<400> 418

Lys Lys Gln Lys Glu Asp Lys Lys Asn Pro Asn Lys Leu Lys Lys Ile
1 5 10 A5 |
Glu Tyr Thr Asn Lys Ile Thx His Phe Phe lys Ala Lys Asn Asn Lys
20 25 30
Gln Gln ‘Asn Asn Val Thr His
.35
£210> 419
<211> 38
«212>» PRT
€213> Plasmodium falciparum
<400> 419
Lys Gln Lys Glu Agp Lys Lys Asn Pro Bsn Lys Leu Lys Lys Ile Glu
1 5 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> Plasmodliuom falciparum -
€400> 420
Lys Glu Asp Lys Lys Asn Pro Asn Lys Leu Lys Lys Ile Glu Tyr Thr
1 5 10 15
Asn Lys Ile Thr His Phe Phe Lys Ala Lys Asn Asn Lys Gln Glo Asn
20 25 30
Asn Val Thr His
35
<210> 421
<211> 32
<212> BRT

<213> Plasmodium falciparum
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<400> 421
Lys Asn Pro Asn Lys Leu Lys Lys Ile
1 5

His Phe Phe Lys Ala Lys Asn Asn Lys

20 - 25
<210 422
<211> 2¢
<212> PRT
<213> Plasmodium faleciparum
<400> 422
Lys Lys Ile Glu Tyr Thr Asn Lys Ile
1 5
Asn Asn Lys Gln Gln Asn Asn Val Thr
20 25
£210> 423
<211> 25
<212> PRT

<213> Plasmodium falciparum

<400> 423
Lys Ile Glu Tyr Thr Asn Lys Ile Thr
1 5

Asn Ly=s Gln Gln Asn Asn Val Thr His
20 25

<210> 424

<211> 189

<212> PRT

<213> Plasmodium falciparum

- <400> 424 '
Lys Ile Thr His Phe Phe Lys Ala Lys
1 )

Val Thr His

<210> 425
<211> 418

Page

Glu Tyr Thr Asn Lys Ile Thr
10 15

Gin Gln Asn Asn Val Thr Yis
30

Thr His Phe Phe Lys Ala Lys
10 15
His'

His Phe Phe Lys Ala Lys Asn
10 15

Asn Asn Lys Glno Gln Asn Bsn
10 15

120



<212> PRT
<213> Plasmodium falciparum
<400> 425
His 1ys Asn Asn Glu Asp Ile
1 ) 5
Asn Asp Asn Ser Lys Asp Ile
20
Asn Asp Azn Asn Glu Asp Ile
’ 35
<210> 426
<211> 45
212> PRT
<213> Plasmodium falciparum
<400> 426
Bis Lys Asn Asn Glu Asp Ile
l 5
Asn Asp Asn Ser Lys Asp Ile
20
Asn Asp Asn Asn Glu Asp Ile
35
<210> 427
<211> 40
<212> PRT
<213> Plasmodium falciparum
<400> 427
His Lys Asn Asn Glu Asp Ile
1 o 5
A=zn Asp BAsn Ser Lys Asp Ile
20
Asn Asp Asn Asn Glu Asp Ile
35
<210> 4248
<211> 32

Lys

SEQ.List.txt

Lys

Lys

Lys
40

Lys

Lys

40

Lys

Lys

Lys
40

Asn Asp Asn
10

Asn Asp Asn

Aszn Asp Asn

Asn Asp Asn
10

Asn Asp Asn
25

Asn Asp Asn

Asn Asp Asn
io

Asn Asp Asn
29
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Ser

Ser

Ser

Sex

Ser

Ser

Ser

Ser

Lys BAsp Ile Lys

15

Lys Asp Ile Lys

Lys
45

Lys

Lys

Lys
415

Lys

Lys

30

Asp Ile Lys

Asp Ile Lys
15

Asp Il= Lys
30 ’

Asp I1le Lys
i5

Asp Ile Lys
30



<212> PRT ’
<213> Plasmodium falciparum

<400> 428
His Lys Asn Asn Glu asp Ile
1 5

#sn Asp Asn Ser Lys Asp Ile
20

<210> 429

<211» 29

<212> PRT

<213> Plasmodium falciparum

<400> 429
His Lys Asn Asn Glu Azp Ile
1 5

Asn Asp Asn Ser Lys Asp Ile
20

<210> 430
211> 24
<212> PRT

<213> Plasmodium falciparum

<400> 430
His Lys Asn Asn Glu Asp Ile
1 5

RAsn Asp Asn Ser Lys Asp Ile
20

<210 431

<211» 21

<212> PRT

<213> Plasmodium falciparum

<400> 431
His Lys Asn Asn Glu Asp Ile
1 5

Asn Asp Asn Ser Lys
20

SEQ.List . txt

Lys Asn Rsp Asn Ser Lys Agp Ile Lys
10 .15

Lys-Asn Asp Asn Ser Lys Asp Ile Lys
25 ' 30

Lys Asn Asp Asn Ser Lys Rzp Ile Lys
10 15

Lys Asn Asp Asn Ser Lys
25

Lys Asn Asp Asn Ser Lys Asp Tle Lys
’ 10 15

Lys

Lys Asn Asp Asn Ser Lys Asp Ile Lys
10 15

Page 122



"SEQ.List.txt

<210> 432

<211> 16

<212> PRT o

<213> Plasmodium falciparum

<400> 432

His Lys Asn Asn Glu Asp Ile Lys

1 5

<210> 433

-<211> 8

<212> PRT

«213> Plasmodium falciparum

<400> 433

His Lys Asn Asn Glu Asp Ile Lys
1 5

© <210> 434

<211> 31

<212> PRT

<213> Plasmodivm falciparum

<400> 434

Lys Lys Tyr Asp Asp Leu Gln Asn
1 5

Lys Asn Ser Leu Glu Glu Lys Asn

20

<210> 435

<211> 30

<212> PRT

«<213> Plasmodium falciparum

<400> 435 '

Lys Tyr Asp BRsp Leu GIn Asn Lys
1 5

Asn Ser Leu Glu Glu Lys Asn Glu
20

Agn Asp Asn Ser Lys Asp Tle Lys
10 15,

Lys Tyr
10

Asn TIle Leu Asn Lys Leu
15

Glu Glu
25

Leu Lys Lys Tyr His
a0

Tyr Asn Ile Leu Aan Lys Leu Lys

15

Glu Leu
25

Lys Lys Tyr His
30
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SEQ.List. txt
<Z10> 4386
<211> 23
<212> PRT
€213> Plasmodium falciparum

<400> 436 .
Lys Tyr Asn Ile Leu Asn Lys Leu Lys Asn Ser Leu Glu Glu .Lys- Azn
1 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 Tyx
1 5 10 15

His

<210> 438

<211> 15

<212> PRT

<213> Plasmodiuwn falciparum

<400> 438
Lys Asn Ser Leu Glu Glu Lys Asn Glu Glu Leu Lys Lys Tyr His
B} 5 10 15

<210> 439

<211> B

212> PRT

«£213> Plasmodium falciparum

<400> 439
Lys Asn Glu Glu Leu Lys Lys Tyr His
i 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 Asn Glu Asn Val Tyr BRsn Ile Lys
1 5 10 15
Pro Gln Glu Phe Lys Glu Glu Glu Glu Glu Asp Yle 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 Ash Phe Phe Lys Leu
1 o 10 15
His
<210> 442
<211> 55
<212> PRT
<213> Plasmodium falciparum
<400> 4432
Lys Pro Cys Leu Tyr Lys Lys Cys Lys Ile Ser Gln Cys Leu Tyr Lys
1 5 10 15
Lys Cys Lys TIle Ser Gln Val Trp Trp Cys Met Pro Val Lys Asp Thr
20 25 30
Phe Asn Thr Tyr Glu Rrg Asn Asn Val Leu Asn Ser Lys Ile Glu Asn
3s 40 45
Asn Ile Glu Lys Ile Pro His
- 90 55
<210> 443
<211> 40
<212> PRT

<213> Plasmodium faleciparum
Page 125




<400> 443

His Ile Asn Asn Glu Tyr Thr
1 5

Tyr Lys Asn Glu Giu Arg asn

20
Ile Aan Ser Met Asn Phe Lys
35

<210> 444

<211> 28

<212> PRT

%213> Plasmodium falciparum

<400> 444 '

His Ile Asn Asn Glu Tyr Thr
1 ]

Tyr Lys Asn Glu Glu Arg Asn

’ 20
Ile Asn Ser Met Asn Phe Lys
35

<210> 445

<211> 18

<212> PRT

<213> Plasmodium falciparum

<400> 445

His Ile Asn Asn Glu Tyr Thr
1 5

Tyr Lys

<210> 446

<211> 23

<212> PRT

<213> Plasmodium falciparum

<400> 446

Lys Asn Lys Thr Asn Gln Ser
1 5

SEQ.List. txt

Asn Lys Asn Pro Lys Asn Cys Leu Leu
10 15 -

Tyr Asn Asp Asn Asn Ile Lys Asp Tyr
25 30

Lys
40

Asn Lys Asn Pro lys Asn Cys Leu Leu
10 © 15

Tyr Asn Asp Asn Asn Ile Lys Asp Tyr
25 30

Asn Lys Asn Pro Lys Asn Cys Leu Leu
10 15

ILys Gly Val Lys Gly Glu Tyr Glu Lys
10 13
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Lys Lys Glo Thr Asn Gly His
20 :

<210> 447
211> 21
<212> ERT
<213> Plasmodium falciparum

<400> 447 .
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

L=

<210> 448
<211> 1¢
<212> PRT
<213> Plasmodium falciparum

<400> 448
Lys Gly Val Lys Gly Glu Tyr Glu Lys Lys Lys Glu Thr A=n Gly His
1 5 10 15

<210> 449
<211% 13
<212> PRT
T £213> Plasmodium falciparum

<400> 449 '
Lys Gly Glu Tyr Glu Lys Lys Lys Glu Thr Asn Gly His
i 5 10

<210> 450
<211> 28
212> PRT
<213* Plasmodium falciparum

<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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20 25

<210> 451

<211> 18

<212> PRT

<213> Plasmodium 'falciparum

. 400> 451 . :
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> Plasmedium falciparum

<400> 452
Lys Lys-lLys Ser Ser Ser Ser Asn Lys val His
: 1 L} 10

<210> 453
<211> 10
<212> PRT
<213> Plasmodium falciparum

<400> 453
Lys Lys Ser Ser Ser Ser Asn Lys Val His
1 5 10

<210> 454

<211> 9

<212> PRT

<213> Plasmodium falciparum

<400> 454
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 falclparum

<400> 455 ' '
His Tle Met I.eu Lys Ser Gly 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
20 T 25 30
<210> 456
211> 24
<212> PRT
<213> Plasmodium falciparum
<400> 456 )
His Tle Met Leu Lys Ser Gly Met Tyr Thr Asn Glu Gly Aan Lys Ser
1 5 10 15
Cys Glu Cys Ser Tyr Lys Lys Lys
20
<210> 457
<211> 23
-€212> PRT
<213> Plasmodium falciparum
<400> 457
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 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 3 10 15

Cys Glu Cys Ser Tyr Lys
20
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<210> 459
<211> 50
<21Z> PRT
<213> Plasmodium falciparum

<400> 459
Lys Pro Leu Ala Lys Leu Arg
1 5

Thr Lys Tyr Glu Arg Gly Asp
T 20

Lys Ile Ile Ile Arg Asp Tyr
35

Asp His
50
<210> 460
<211> 43
* 212> PRT
<213> Plasmodium faleiparum
<400> 460
Lys Arg Glu Lys Thr Gln Ilg
1 5
Val Ile Ile Asp Asn Thr Glu
20
His Glu Thr Leu Asn Val His
35
<210> 461
<211> 40
<212» PRT
<213> Plasmodium falciparum
<400> 46l
Ly2 Thr Gln Ile Azn Lys Thr
1 5

Asp Asn Thr Glu Ile Gln Lys
) 20

' SEQ.List.txt

Lys Arg Glu Lys Thr Gln Ile Asn Lys

10

15

Val Ile Ile Asp Asn Thr Glu Ile Gln

25

30

His Glu Thr Leu Asn Val His Lys Leu

40

Azsn Lys

Ile GIn
25

Lys Leu
40

Lys Tyr

Ile Ile
25

Page

Thr
10

Lys

Asp

Glu
10

Ile

130

Lys
Ile

His

Arg

Arg

45

Tyr Glu Arg Gly As
15 -

Ile Yle Arg Asp Tyr
30

Gly Asp Val Ile Ile
15

Asp Tyr His Glu Thr
30



Lew Asn Val His Lys Leu Asp

Arg Gly Asp Val Ile Ile Asp
20

SEQ.List.txt

Hi=
40

Lys Arg Glu
.10

Val Ile Ile
25

His Glu Thr

Lys Arg Glu

Val Iie Ile
25

His
40

Thr Gln Ile
10

35
<210> 462
<211>. 46
- «212>» PRT
<213> Plasmodium falciparum
<400> 462
Lys Pro Leu Ala Lys Leu Arg
1 5
Thr Lys Tyr Glu Arg Gly Asp
’ 20
Lys Ile Ile Ile Arg Asp Tyr
35
<210> 463
. <211> 40
<212> PRT
<213> Plasmodium falciparum
<400> 463
Lys Pro Leu Ala Lys Leu Arg
1 5
Thr Lys Tyr Glu Arg Gly Asp
20
Lys Ile Ile Ile Arg Asp Tyr
35 :
<210> 464
211> 36
<212> PRT
<213> Plasmodium falciparum
<400> 464
Lys Leu Arg Lys Arg Glu Lys
1 )

Asn Thr Glu
25
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Lys Thr Gln Ile Asn Lys
15

Asp Asn Thr Glu Ile Gln
30

Leu Asn Val His
45

Lys Thr Gln Ile Asn Lys
15

Asp Asn Thr Glu Ile Gln
30

Asn Lys Thr Lys Tyr Glu
15

Ile Gln Lys Ile Ile Ile
: 30



SEQ.List,txt
Arg Asp Tyr His
' 35

<210> 465

<211> 33

<212» PRT .

<213> Plasmodium faleciparum

<400> 465 .
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 Tle Cln Lys Ile Ile Ile Arg As§ Tyr
20 25 30

His
<210> 466

<211> 30
<212> PRT

. <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
20 25 30

<210> 467

<211> 41

<212> ERT

<213> Plasmodium falciparum

<400> 447
Lys Lys Asp Lys Glu Lys Lys Lys Asp Ser Asn Glu Asn Arg Lys Lys
1 3 ' 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
a5 40
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<210> 468

<211> 490

<212> PRT

<213> Plasmodium falciparum

<400> 468
Lys Asp Lys Glu Lys Lys Lys
1 ]

Gln Lys Gilu Asp Lys Lys Asn
. 20

Glu Tyr Thr Asn Lys Tle Thr
35

«210> 469

<211> 38

<212> PRT

<213> Plasmodium falciparum

<400> 469
Lys Glu Lys Lys Lys Asp Ser
1 5

Glu Rsp Lys Lys Asn Pro Asn
20

Thr Asn Lyz Ile Thr Hisz
35

<210> 470
<211> 36
<212> PRY
<213> Plasmodium falciparum

<400> 470
Lys Lys Lys Asp Ser Bsn Glu
1 3

Lys Lys Asn Pro Asn Asp Asn
20

Lys Ile Thr His
35

SEQ.List.txt

Asp Ser Asn Glu Asn Arg Lys Lys Lys

10 15
Pro Asn Asp Asn Lys Leu Lys Lys Ile
25 30 .
His
40

Asn Glu Asn Arg Lys Lys Lys Gln Lys
10 15

Asp Asn Lys Leu Lys Lys Ile Glu Tyr
25 20

Asn Arg Lys Lys Lys Gln Lys Glu Asp
10 15

Lys Leu 1Lys Lys Ile Glu Tyr Thr Asn
25 a0
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SEQ.List.txt .

<210> 471 _
<211> 35 S
<212» PRY
<213> Plasmodium faleiparum
<400> 471 ' )
Lys Lys Asp Ser Asn Glu Asn Arg Lys Lys Lys Gln Lys Glu BAsp Lys
1 5 10 15
-Lys Asn Pro Aszn Asp Asn Lys Leu Lys Lys Ile Glu Tyr Thr Asn Lys
20 25 30
Ile Thr His
' 35
<210> 472
<211> 34
<212> FRT
<213> Plasmodium 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 Asn Lys Leu Lys Lys Ile Glu Tyr Thr Asn Lys Ile
20 25 30
Thr His
<210> 473
<211> 2%
<212> PRT
<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> Plasmodium falciparum
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SEQ.List.txt

T <400> 474 _
Lys Lys Gln Lys Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys
1 5 10 15
Lys Ile Glu Tyr Thr Asn Lys Ile Thr His
20 23
421.0> 475
<211> 25
<212> PRT
<213> Plasmodium falciparum
<400> 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> Plasmodiuvm falciparum
<400> 476
Lys Glu Asp Lys Lys Asn Pro Asn Asp Asn Lys Leu Lys Lys Ile Glu
1 .9 10 15
Tyr Thr Asn Lys Ile Thr His
20
<210> 477
<211> 20
<212> PRT
<213> Plasmodium faleiparum
<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
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SEQ.List,txt
<210> 478
<211> 19
<212> PRT _
<213> Plasmodivin falciparum

<400> 478 . : .
Lys Aan 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 a2 10

. <210> 480

<211> 11

<212> PRT

<213> Plasmodium falciparum

<400> 480 ) .
Lys Lys Ile Glu Tyr Thr Asn Lys Ile Thr His
i 5 10

<210> 481

<211» 10

<212> PRT

<213> Plasmodium falciparum

<400> 481
Lys Tle Glu Tyr Thr Asn Lys Ile Thr His
1 3 10

210> 482

<211> 44

<212> PRT

<213> Plasmodium falciparum

<400> 482
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SEQ.List.txt
His Gly Gla Ile Lys Ile Glu Asp Val Asn Asn Glu Asn Phe Asn Asn

1 5 0 15
Glu Gln Met Lys Asn Lys Tyr Asn Asp Glu Glu Lys Met hsp Tig Ser
20 25 30
Lys Ser Lys Ser Leu Lys Ser Asp Phe Leu &lu Lys
35 40
<210> 483
<211> 38
" <212> PERT
<213> Plasmodium faleciparum
<400> 483
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
20 25 30
- Lys Ser Lys Ser Leu Lys
35
<210> 484
<211> 35
<212> PRT
<213> Plasmodium falciparum
<400> 484
His Gly Gln Ile Lys Ile Glu Asp Val Asn BAsn Glu Asn Phe Asn Asn
1 5 10 15
Glu Gln Met Lys Asn Lys Tyr Asn Asp Glu Glu Lys Met Bsp Ile Ser
20 25 30
Lys Ser Lys
33
<210> 485
211> 33
212> FRT

<213> Plasmodium falciparum

<400> 485
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His Gly Gln Ile.Lys Ile Glu

A 5
Glu Gln Met Lys Asn Lys Tyr
20
Lys
<210> 486
<211> 31
<212> FRT '
<213> Plasmodium falciparum
<400> 486
Lys Lys Tyr Asp Asp Leu Gln
1 5
Lys Asn Ser Leu Glu Glu Lys
20
<210> 487
<211> 30
<212> PRT
<213> Plasmodium falciparum
<400> 487
Lys Tyr Asp Asp Leu Gln Asn
1 5
Asn Ser Leu Glu Glu Lys Asn
20
<210> 488
<211> 23
<212> PRT
<213> Plasmodium fzleiparum
<400> 488
Lys Tyr Asn Ile leu Asn Lys
1 _ 5

Glv Glu Leu Lys Lys Tyr His
20

SEQ.List.txt
Asp Val Asn Asn Glu Asn Phe Asn Asn
10 15 -

Asn Asp Glu Glu Lys Met Asp Ile Ser
25 30

Asn Lys Tyr Asn Ile Leu Asn Lys Leu
10 15

Asn Glu Glu Leu Lys Lys Tyr His
25 30

Lys Tyr Bsn Ile Leu &sn iys Leu Lys
i 15

Glu Glu Leu Lys Lys Tyr His
25 30

Leu Lys Asn Ser Leu Glu Glu Lys Asn
10 15
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SEQ.List.txt
<210> 489
<211> 17
<212> PRT
<213> Plasmodium falciparum

<400> 489
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> FRT
<213> Plasmodium falciparum

400> 490 . i
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> Plasmodium falciparum

400> 492)
Lye Asn Glu Glu Leu Lys Lys Tyr His
o1 . 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
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: SEQ.List.txt
<210> 493
<211> 50
<212> PRT )
213> Plasmodium faleiparum

<400> 493
Lys Thr Asn Leu Tyr Asn Ile Tyr Asn Asn Lys Asn Asp Asp Lys Asp
1 5 10 15

.Asn Ile Lew Asp Asn Glu Asn Arg Glu Giy Lev Tyr Leu Cys Asp Val
20 25 30

Met Lys Asn Ser Asn Glu Leu Lys Brg Ile Asn Asp Asn Phe Phe Lys
35 ; 40 45

Len Hié
50

210> 494

<211> 17

<212> PRT

. <213> Plasmodinmm falciparum

<400> 494 y
Lys Asn Ser Asn Glu Len Lys Arg Ile Asn Rsp Asn Phe Phe Lys Leun
i : 5 10 15

His

<2103 495

<211> 11

%212> ERT

<213> Plasmodium falciparum

<400> 495
Lys Arg Ile Asn Asp Asn Phe Phe Lys Leu His
S 5 10

<210> 496

<211> 49

<212> PRT

<213> Plasmodium falciparum

<400> 404
His Ile Asn Asn Glu Tyr Thr Asn Lys Asn Pro Lys Asn Cys Leu Leu
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SEQ.List.txt

1 "5 10 15
" Tyr Lys Asn Glu Glu Arg Asn Tyr Asn Asp Asn Asn I1le Lys Asp Tyr
20 25 - 30
Jle Asn Ser Met Asn Phe Lys Lys
35 40
<210> 497
<211> 39
<212> PRT
<213> Plasmodium falciparum
<400> 497 .
His Ile Asn Asn Glu Tyr Thr Asn Lys Asn Pro Lys Asn Cys Leu Leun
1 5 10 15
Tyr Lys Asn Glu Glu Arg Asn Tyr Asn Asp Asn Asn Ile Lys Asp Tyr
20 25 30
Ile A=sn Ser Met Asn Phe Lys
35
210> 498
<211> 18
212> PRT
<213> Plasmodium falciparum
<400 458
His Ile Asn Asn Glu Tyr Thr Asn Lys Asn Pro Lys Asn Cys Leu Leu
i 5 10 15
Tyr Lys
<210> 499
<211> 45
<212> PRT
<213> Plasmodium falciparum
<400> 499
Lys Pro Cys Leu Tyr Lys Lys Cys Lys Ile Ser Gln Val Trp Trp Cys
1 3 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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. Asn Ser Lys Ile Glu Asn Asn Ile Glu Lys Ile Pro His

335 . 40 45

210> 500
«211> 39
<212> PRT :
€213>» Plasmodium falcipazrum
<400> 500
Lys Cys Lys Ile Ser Gln Val Trp Trp Cys Met Pro Val Lys Asp Thr

1 5 10 15
Phe Asn Thr Tyr Glu Arq Asn Asn Val Leu Asn Ser Lys Ile Glu Asn

20 25 30
Asn Ile Glu Lys Ile Pro His
35

«210> 501
<211> 11
<212> PRT
<213> Plasmodium falciparum
<400> S01
Lys Ile Glu Asn Asn Ile Glu Lys Ile Pro Hig

1 5 10
<210> 502
211> 23
<212> PET
<213> Plasmodium falciparum
<400> 502
Lys Asn Lys Thr Asn Gly Ser Lys Gly Val Lys Gly Glu Tyr Glu Lys

1 & 10 15
Lys Lys Glu Thr Asn Gly His

20

<210> 503
<211> 21
<212> ERT

<213> Plasmodinm falciparum
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<406} 503

Lys Thr Asn Gly Ser Lys Gly Val Lys Gly Glu Tyr Glu Lys Lys Lys

1 5

Glu Thr Asn Gly His
20

<210> 504
<211> 16
<212> FRT
213> Plasmodium falciparum

<400> 504
Lys Gly Val Lys Gly Glu Tyr Glu
1 5

<210> 505
211> 13

, €212> PRT

<213> Plasmodivm falciparum

<400> 505 )
Lys Gly Glu Tyr Glu Lys Lys Lys
1 5

<210> 506
<211> &0
<212> PRT
<213>» Plasmodium falciparum

<400> 506
Lys Thr Ile Glu Lys Ile Asn Lys
1 5

Leu Asp Glu Ile Asp Lys Pro Leu
20

Thr Gln Ile Asn Lys Thr Lys Tyr
35 40

Asn Thr Glu Ile Gln Lys Ile Ile
50 55

10

Lys Lys
10

Glu Thr

Ser Lys
10

Ala Lys
25

Glu Arg

Arg Asp
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15

Lys Glu Thr Asn Gly His -

15

Asn Gly His

Ser Trp FPhe Phe Glu Glu
15

Leu Arg Lys Arg Glu Lys
30
Gly Asp Val Ile Ile Asp
45

Tyr His
60



SEQ.List.txt

<210> 507
<211> 56
<212> PRT
<213> Plasmodium falciparum
<400> 507 .
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 Arg Glu Lys Thr Gln Ile Asn
20 25 30
Lys Thr Lys Tyr Glu Arg Gly Asp Val Ile Ile Asp Asn Thr Glu Ile
35 40 45
Gln Lys Ile Ile Arg Asp Tyr His
50 53
<210> 508
<Z11> 39
212> PRT
<213> Plasmodium falciparum
<400> 508
Lys Pro Leu Ala Lys Leu Arg Lys Arg Glu Lys Thr Gln Ile Asn Lys
1 5 10 ' i5

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> Plasmodium falciparum

<400> 509 .
His Tle Met Leu Lys Ser Gln Met Tyr Thr Asn Glu Gly Asn Lys Ser
i 2 - 10 15

Cys Glu Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lys Val His
20 25 3
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<210> 510
<211> 35
<212> PRT
- <213> Plasmodium falciparum

<400> 510

Lys Ieu Arg Lys Arg Glu Lys
T ' 5

Arg Gly Asp Val Ile Ile Asp

20

Asp Tyr His

' 35

<210> 511

£211» 32

212> PRT

<213> Plasmodium falciparum

~ <400> 511

Lys Arg Glu Lys Thr Gln Ile

-1 5

Val Ile Ile Asp Asn Thr Glu
20

<210> 512

<211 29

<212> PRT

<213> Plasmodium falciparum

400> 512

Lys Thr Gln Ile Asn Lys Thr

1 5

Asp Asn Thr Glu Ile Gln Lys
20

£210> 513

<211> 48

<212» PRT

<213> Plasmodium falciparum

<400> 513

SEQ.List.txt

Thr Gln Ile Asn Lys Thr Lys Tyr Glu
10 15

Asn Thr Glu Ile Gln Lys Ile Ile Arg
23 . 30

Asn Lys Thr Lys Tyr Glu Arg Gly Asp
10 15

Tle Gln Lys Ile lle Arg Asp Tyr His
25 30

Lys Tyr Glu Arg Gly Asp Val Ile Ile
10 15

Ile Tle Arg Asp Tyr His
23
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Lys Pro Leu Ala Lys Leu Arg Lys Arg Glu Lys.
. 5

1

Thr Lys Tyr Glu Arg Gly Asp Val
20

Lys Ile Ile Arg Asp Tyr His Thr
35 40

<210> 514

<211> 44

<212> PRT

<213> Plasmedium falciparum

<400> 514,

Lys Len Arg Lys Arg Glu Lys Thr

1 5
Arg Gly Asp Val Ile Ile Aszp Asn
20

Asp Tyr His Thr Leu Asn Val His

i 35 40

<210> 515

<211> 41

<212> PRT

<213> Plasmodium falciparum

<400> 515

Lys Arg Glu Lys Thr Gln Ile Asn

1 5
Val Ile Ile Agp Asn Thr Glu Ile
20

Thr Leu Asn Val His Lys Leu Asp
35 40

<210> 516

<211> 38

<212> PRT

<213> Plasmodium faleiparum

<400> 516

10

Ile Tle
25

Leu Asn

Gln Ile
10
Thr Glun

Lys Len

Fage 146

aAsp

Val

Asn

Ile

Asp

Lys

Ile

Thr Gln Ile Asn Lys
15

Asn Thr Glu Ile Gln
30

His Lys Leu Asp His
45

Lys Thr Lys Tyr Glu
15

Gln Lys Ile Ile Arg

His

Tyr Glu Arg Gly Asp
.18

Ile Arg Asp Tyr His
30



SEQ.List,txt - |
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 Ash
20 ) 25 30 -
Val His Lys Leu Asp His
35
<210» 517
<211> 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
35

40
<210> 518
<211> 40
<212> PRT
<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 23 3o

Asp Tyr His Thr Leu Asn Val His
35 40

<210> 519

<211> 37

<212> PRT

<213> Plasmodium falciparum

<400> 519
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Lys Arg Glu Lys Thr Gln Ile Asn Lys Thr Lys Tyr Glu Rrg Gly Asp

1 L] 10 15
Val Ile Ile Asp Asn Thr Glu Ile Glin Lys Ile Ile Arg Asp Tyr His
20 25 30
Thr Leu Asn Val His
) 35
. €210> 520
211> 34
<212> PERT

<213> Plasmodium Falclparum

<400> 520

Lys Thr Gin Ile Asn Lys Thr Lys Tyr Glu Arg Gly Asp Val Ile Iie
1 5 1¢ 13

Asp Asn Thr Glu Ile Gln Lya Ile Ile Arg Asp Tyr His Thr Leu Asn
' 20 25 30

Val His

T«210> 521

<211> 32

212> PRT

<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
20 25 30

<210> 522

<211> 28

<212» FRT

<213> Plasmodium 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 Ris
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20 25

<210> 523

<211> 18

<212> PRT , .
<213> Plasmodium falciparm

«400> 523 ‘ '
Lys Ser Cys Glu Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn.Lys
a ] . 14 15

Val His

<210> 524

<211> 11

<212> PRT

<213» Plasmodium falciparum

<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> FRT

%213> Plasmodium falciparum

<400> 5726
Lys Ser Ser Ser Ser Asn Lys Val His
1 5 '

<210> 527
£211> 30
<212> PRT
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<213> Plasmodium falciparum

<400> 527
His Ile Met Lev Lys Ser Gln Met Tyr Thr Asn Glu Gly Asn Lys Ser
1 3 10 ' 15
Cys Glu Cys Ser Tyr Lys Lys Lys Ser Ser Ser Ser Asn Lya
20 25 30
<210> 528
<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 ‘ 5 10 : 15
Cys Glu Cys Ser Tyr Lys Lys Lys
20
<210> 529
<211> 23
212> PRT
<213> Plasmodium faleiparum
<400> 529
‘Hiz Ile Met Leu Lys Ser Gln Met Tyr Thr Rsn Glu Gly Asn Lys Ser
T 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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=210> 531

<211> 36

<212> PRT

<213> Plasmodium faleiparum-

<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-Glu
’ . 20 25 30 ¢

Arg Thr Glu Lys
35

<210> 532

<211> 30

<212> PRT -

213> Plasmodium falcipazum

| <400> 532
‘Bis Asn Asn His Asn Ile Gln Ile Tyr Lys Asp Lys Arg Ile Asn Phe
1 5 10 15 -

Met Asn Pro His Lys Vval Met Tyr His Asp Asn Met Ser Lys

20 25 30
<210> 533
<211> 21
<212> FRT .
£213> Plasmodium falciparum
<400> 533
His Asn 2sn His Asn Ile Gln Ile Tyr 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 falciparum
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<400> 534
His Lys Val Met Tyr His Asp Asn Met Ser Lys Asn Glu Arg Thr Glu
1 5, 10 - " 15

Lys

'<210> 535

<211> 11

<212> PRT _

<213* Plasmodium falciparum

<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> 53¢
His Arg Glu Ile Cys Thr Ile Gln Ser Ser Gly Gly Ile Met Leu Leu
1 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
35 40

<210> 537
211> 25
«<212> PRT
<213> Homo sapiens

<400> 537
His Arg Glu Ile Cys Thr Ile Gln Ser Ser Gly Gly Ile Met Lesu TLeu
1 5 10 15

Lys Asp Gln Val Leu Arg Cys Ser Lys
20 25

<210> 538
<211> 47
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<212> PRT
<213> Homo sapiens
<400> 538 , :
His Arg Glu Ile Cys Thr Ile.Gln Ser Ser Gly Gly Ile Met .Leu Leu
1 .3 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 Léu Tle Leu Lys Ala Leu Glu Asn Asp Gln Lys
35 40 45
<210> 539
<211> 40
<212> PFRT
«<213> Homo sapiens
<400> 539
His Arg Glu Ile Cys Thr Ile Gln Ala Ala Gly Gly Ile Met Leu Leu
1 5 10 15
Lys Bsp 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
35 ' 40
<210> 540
<211> 23
£212> PRT
<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 Axrg Asp His
20
<210> 541
<211> 22
£212> PRT

"¢213> Homo sapiens
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<400> 541
Lys Met Gln Gln Glu
) 1 5
Fro Tyr Glu Arg Asp
20
«210> 542
<211i> 38
<212> PRT
<213*> Homo saplens
<400> 542
His Glu Met Glu Glu
1 5
Glu Pro Glu Val Phe
2Q
Ala Pro Asn lLeu Asp
: 35
<210> 543
<211> 32
212> PRT
<213> Homo sapiens
<400> 543
His Glu Met Glu Glu
' l 5
Glu Fro Glu Val Phe
20
<210> 544
<Z211> 9
.%212> PRT
<213> Bomo sapliens
<400> 544
Lys His Gly Glu Leu
1 5
<210> 545

SEQ.List,.txt

Asn Met Lys Pro Gln Glu Gln Leu Thr Leu Glu
. 10 b 15

His

Ser Lys Lys Asn Arg Val Glu Ile Asn Asp Val
10 15

Lys Glu Met Met Cys Phe Ile Tyr Thr Gly Lys
25 30

Lys

Ser Lys Lys Asn Arg Val Glu Ile Asn Asp Val
10 13

Lys Glu Met Met Cys Phe Ile Tyr Thr Gly Lys
25 30

Lys Val Tyr Lys
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<211> 14
£212> FRT
<213> Homo sapiens

<400> 545 )
Lys Leu Ile Len Gly Pro Gln Glu Glu Lys Gly Lys Gln His
1 5 10

210> hdg
<211» 7
<212> PRT

" . «213> Homo sapiens

<400> 546
Lys Asn Arg Ile His His Lys
1

<210> 547
€211> 17
<212> BRI
<213> Homo =sapiens

<400> 547

-His His Asn Ser Ser Arg Lys -Ser Thr Lys Lys Thr Asn Gln Ser Ser .

1 5 10 15

Lys

<210> 548
<211> 1le
<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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BEQ.List . txt
Lys His His Asn Ile Leu Pro Lys Thr Leu Ala Asn Asp Lys His Ser
1 5 10 15

His Lys Pro His
20

"€210> 550

<211> 17

«212> PRT i
<213> Homo sapiens

' <400> 550
* His His Asn Ile Leu Pro Lys Thr Leu Ala Asn Asp Lys His Ser His
1 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 5 190 15

<210> 552

<211> 12

<212> PRT

<213> Homo sapiens

<400> 552 .
His 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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Hi= His

<210> 554

<211> 17

<212> PRT

<213> Rdmo sapiens

<400> 554 . .
Lys Asn Thr Pre Asp Ser Lys Lys Ile Ser Ser Arg Asn Ile 2sn Rsp
1 5 10 15

His

€210> 555

<211> 27

<212> FRT

<213> Homo sapiens

<400> 555
Lys Asp Thr Cys Ile Gln Ser Pro Ser Lys Glu Cys Gln Lys Ser His
i 3 10 15

Pro Lys Ser Val Pro Val Ser Ser Lys Lys Lys
20 25

<210> 556

<21]> 26

<212> PRT

<213> Homo sapiens

<400> 556
Lys Asp Thr Cys Ile Gln Ser Pro Ser Lys Glu Cys Gln Lys Ser His
1 5 10 15

Pro Lys Ser Val Pro Val Ser Ser Lys Lys
20 25

<210> 557

<211> 12

<21%2> PRT

<213> Homo sapiens
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<400> 557

" His Pro Lys Ser Val

1 5

<210> 558
<211> 11

<212> PRT

<213> Homo sapiens

<400> 558
His Pro Lys Ser Val
i 5

<210> 559
<211>» 10
<212> PRT
<213> Homo sapiens

<400> 559
His Pro Lys Ser Val
1 5

<210> 560

<211> 14

212> PRT

<213> Homo sapiens

<400> 560
Lys Ala Leu Gln Glu
1 5

<210> 561
211> 42
<212> PRT
<213> Homo sapiens

<400> 561
Lys Thr Leu Phe Fro
1 5

Ala Gln Glu TIle Phe
20

Pro Val

Pro Val

Pro Val

Lys Val

Leu Ile

Gln Asp

SEQ.List.txt

Ser Ser Lys Lys Lys

Ser Ser

Ser Ser

Glu Ile

Glu Ala

Asn His
25

Page

10

Lys
10

Lys
10

Lys
10

Lys
10

Glun

158

Lys

5In Leu Asn His

Lys Lys Asp Gln Val Thr
15

Asp Gly Pro Thr Ala Lys
30



: SEQ.List.txt
Lys Leu Lys Thr Giu Gln Gly Gly Ala His
35 40

<210> 562
<211> 25
«<212> PRT
<213> Homo sapiens

<400> 562 : '
Lys Thr Leu Phe Pro Leu Ile Glu Ala Lys Lys Lys Asp &ln 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

T 400> 563

.Lys Leu Cys Val Phe Lys Lys Ile Glu Arg His Ser Ile His
1 5 10

<210> 564

<Z11> 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 saplens

<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 Tle Val Lys
20
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SEQ.List . txt

T 210> 566

<211>» 15
<212> PRT
<213> Homo sapiens

<400> 566
His Gly Pro Ser Phe Pro Leu Lys Gly Ile
i 5 10

210> 567

<211> 13

<212> PRT

<213> Homo sapiens

<400> 587
Ris Thr Leu Leu Lys Ile Leu Ser Thr Phe
1 5 10

<210> 568

<211> 14

<212> PRT

£213> Bomo sapiens

<d400> 568
His Leu Leu Gly Asn Asn Asp Lys Asn Leu
1 5 10

<210> 569

211> 19

<212> PRT

<213> Homo saplens

<400> 569
His Arg His Glu Gly Val Phe Ile Cys Arg
1 5 10

Val Thr Lys

<210> 570
<213i> 17
<212> PRT

Page 160

Thr Glu

Leu Phe

Leu Pro

Gly Lys

Gln Gln Lys
- 15

Lys

Ser Lys

Glu Asp Ala Leau
15



SEQ.List.txt
<213> Homo sapiens

<400> 570 : -
His Glu Gly Val Phe Ile Cys Arg Gly Lys Glu Asp Ala Lau Val Thr
1 ' o 10 15

Lys

<210> 571
<211> 20
<212> PRT
<213> Homo sapiens

<400>» 571
His Ser Gly Gly Asn Arg Gly Arg Gly Arg Gly Gly Lys Arg Gly Asn
l 5 10 15

Gln Ser Gly Lys
20

<210> 572

<211> 15

«212> PRT-

<213> Hemo 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> PRT

<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=s

€210> 574
<211> 23
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<212> ERT
«213> Homo sapiens

<400> 574 .
Lys Lys Met Gln Gln Glu Asn Met Lys Pro Gln Glu Gln Lew Thr Leu
1 5 10 15

*Glu Pro Tyr Glu Arg Asp His
20

<210> 575

<211> 22

<212> PRT

<213> Homo sapiens

<400> 575 .
Lys Met Gln Gln Glu Asn Met Lys Pro Gln Glu Gln Leu Thr Len Glu
1 5 10 15

. 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 Glu Asn Lys Glu Lys Glu Thr Ala Ly=
1 5 10 15

<210> 577

<211> 22

<212> PRT

<213> Homo sapiens

<400> 577 .
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> 578
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'<211> 25
<212> PRT
<213> Homo sapiens

<400> 578
1

Lys Trp Lys Gly Phe Ser Glu
20

<210> 579

<211> 17

<2]12» PRT

<213> Homo sapiens

<400> 579
Lys Gly Gln val Glu Tyr Leu
1 3

) His

<210> 580
<£211>» 32
<212> PRT
<213> Homo sapiens

400> 530

Lys Ser Glu val Ala Ala Gly
1 5

Bla Glu Arg Leu Glu Asn Val
20

<210> 511

<211> 28

212> PRT

<213> Home sapiens

<400> 581
Lys Ser Glu Val Ala Ala Gly
1 5

Ala Glu Arg Leu Glu Asn Val
20

SEQ.List.txt

Glu His
25

Leu Lys

Val Lys

Leu Phe
25

Val Lys

Leu Phe
25

Page

Lys Val Leu Asp Arg Arg val Val Lys Gly Gln Val Glu Tyr Leu Leu
5

10 15.

Trp Lys Gly Fhe Ser Glu Glu

10 15

Lys Ser Gly Pro Leu Pro Ser
10 15

Gly Pro His Asp Cys Ser His
30

Lys Ser Gly Pro Leu Pro Ser
10 15

Gly Pro His
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SEQ.List.txt

<210> 542

<211> 28

<212> PRT

213> Homo sapiens

<400> 582 . -
Lys Rla Ala Glu Tyr Gly 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 Sex Glu Thr Phe Arg Leu Leu His Ala Ly
1 s 10

<210> 585
<211> 31
<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
<2]2> PRT
<213> Homo sapiens

<400> 586
His Met Met Leu Lys Ile Ala Glu Glu Leu Pro Lys
i 5 10

<210> 587

<211> 17

<212> PRT

<213> Homo saplens

<400> 587
His Ser Leu Asp His Leu Leu Lys Leu Tyr Cys Asn Val Asp Ser Asn
1 5 10 15

Lys

<210> 588
<211> 13
<21Z2> PRT
<213> Hdmo sapiens

<400> 588 '
His Leu Leu Lys Leu Tyr Cys Asn Val Asp Ser Asn Lys
i ' 5 10

<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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<400> 590
Lys Asp Arg Gln His Thr Leu Lys
) 1 5 '

<210> 591

211> S

<212> PRT

<213> Homo sapiens

<400> 591 .
Lys -Asp Arg 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
1 ] 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> Home sapiens

<400> 594
Lys Thr Gilu Glv Ile Ser Glu Val Lys Met Asp Ala Glu Phe Gly His
1 5 10 15
Asp Ser Gly Phe Glu Val Axg His
20
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<210> 595

<211>» 17
212> PRT
<213> Homo sapiens

<400> 595 .
Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp Arg Gln His Thr Leu. Lys
1 5 - 10 15 .

His

<210> 596
<211> 16
<212>» FRT
«213> Homo sapiensa

<400> 596

Lys Tyr Val Arg Ala Glu Gln Lys Asp Axrg Gln His Thr Leu Lys His
1 5 ) 10 15

<210> 597
4211> 13
<212> PRT
‘%213> Homo sapiens

<400> 597
Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp Arg Gln His
1 5 10

210> 598

<211» 13

<212> PRT

«213» Homo sapiens

<400> 598

Lys Tyr Val Arg Ala Glu Gin Lys Asp Arg Gln His Thrx
1 5 10

<210> 599
<211> 16
<212> PRT
<213> Homo sapiens
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<400> 599
His His Val Phe Asp
1 5

<210> 600
<211> 15
<212> PRT
<213> Homo sapiens

<400> €00
His Val Phe Aspn Met
1 5

<210> 601
<211> 24
<212> PRT
<213> Homo sapiens

<400> 601
His His Val Phe Asn
1 5

Asp Arg Gln His Thr
20

<210> 602
<211> 23
<212> PRT
<213> Homo sapiens

<400Q> 602
Hig Val Phe Asn Met
1 8

Arg Gln His Thr Len
20

<210> 603

<211> 15

<212> PRT

<213> Homo sapiens

<400> 603
His Ala His Phe Gin

Met Leu

Leu Lys

Met Len

Leu Lys

Leu Lys

Lys His

Lys Ala

SEQ.List. txt

Lys Lys Tyr Val Arg Ala Glu Gln Lys
10 15

Lys Tyr Val Arg Ala Glu Gln Lys
10 . 15

Lys Lys Tyr Val Arg Ala Glu Gln Lys
10 15

His

Lys Tyr Val Arg Ala Glu Gln Lys Asp
10 15

Lys Glu Arg Leu Glu Ala Lys His
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1 - 5 _ 10 15

<210> 604

<211> 14

212> PRT

<213> Homo sapiens

<400> 604 _
His BAla His Phe Gln Lys Ala Lys Glu Arg Leu Glu Ala Lys
1 5 10 )

<210> 605
<211> 12
" £212> PRT
<213> Homo sapiens

<400> €05 .
His Phe Gln Lys Ala Lys Glu Aryg Leu Glu Ala Lys
i ) 10

"

<210> a06
<211> 30
<212> FRT
<213> Homo sapiens

<400> 606
His GIln Glu BArg Met Asp Val Cys Glu Thr Hig Leu His Trp His Thr
1 5 10 15

Val Ala Lys Glu Thr Cys Ser Glu Lys Ser Thr Asn Leu His
20 ‘ 25 ‘ . 30

<210> 607
<211> 25
<212> FRT
<213> Homo sapiens

<400> 607 .
His Gln Glu Arg Met Rsp Val Cys Glu Thr His Leu His Trp His Thr
1 3 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 .
"His Trp His Thr Val Ala Lys Glu Thr Cys
1 : 5 i0

<210> 608

<211> 11

<212> PRT

<213> Homo sapiens

<400> 609
His Thr val Ala Lys Glu Thr Cys Ser Glu
1 5 10

<210> 610
«211> 15
<212> PRT
<213> Homo sapiens

<400> 610 ) ]
His Leu His Trp His Thr Val Ala Lys Glu
1 5 10

<210> 611

<211» 23

<212> PRT

<213> Homo sapiens

<400> €11
His Met Asn Val Gln Asn Gly Lys Trp Glu
1 5 10

Lys Thr Cys Ile Gly Thr Lys
20 -

<210> 612

<211> 17

<212>» PRT

213> Homo sapiens
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Ser Glu Lys

Lys

Thr Cys Ser Glu Lys
- 15

Ser Asp Pro Ser Gly Thr
15



SEQ.List.txt

<400> 612 :
"His Met Asn Val Gln Asn Gly Lys Trp Glu Ser Asp Pro Ser Gly Thr
1 - 10 15 - 7

Lys

<210> 613

<211> 19

<212> PRT

£213> Human immunodeficiency virus

<400> 613
His Cys Leun Val Cys Phe Gln Lys Lys Gly Leu Gly Ile Ser Tyr Gly
1 5 10 15

Arg Lys Lys

" 210> 614

<211> 27
<212> PRT
<213> Triticum aestivum

<4D0> 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

20 25

<210> 615

<211> 27

<212> PRT

«213> Triticum aestivum

<400> 615

His Lys Glu Arg Len Asp Arg Lys Val Val Asp Val Ala Arg Glu Val
1 5 10 15

Ala Lys Val Glu Val Pro Ser Tyr Arg Arg His
20 25
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<210> 616

<211> 27

<212> PRT

<213> Triticum aestivom

<400> 616
His Lys Glu Arg Leu Asp Arg
1 5

Ala Lys Met Glu Val Pro Ser
20

<210> ©17
<211 23
<212> PRT
<213> Triticum aestivum

<400> @17
His Leu Gln Pro Lys Trp Lys
1 5

Glu Ser Arg Leu Asn His His
20

<210> 618

<211> 14

212> ERT

<213> Triticum aestivum

<400> 618
His Leu Gln Pre Lys Trp Lys
1 5

<210> 619

<211> 19

<212> PRT

<213> Triticum aestivum

<400> 619

Lys Trp Lys Pro Ser Leu Ser
1 5

Asn His His

SEQ.List.txt

Lys Val Val Asp Val Ala Arg Glu Val
10 15

Tyr Arg Arg His
’ 25

Pro Ser Leu Ser Trp Phe Lys Asn Ala
10 15

Pro Ser Leu Ser Trp Phe Lys
10

Trp Phe Lys Asn Ala Glu Ser Arg Leu
10 13
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<210> 620

<211> 18

212> PRT .
<213> Triticum aestivum

<400> 620
Lys Trp-Lys Pro Ser Leu
1 ’ 5

Asn ﬂis

<210> 621

«211> 17

212> PRT

213> Triticum aestivum

<400> 621
Lys Pro Ser Leu Ser Trp
1 5

Hisz

<210> 622

<211> 16

«<212> PRT

<213» Triticum zestivum

<400> €22
Lys Pro Ser Leu Ser Trp
1 5

210> 623

<211> 32

<212> PRT .

<213> Triticum aestivum

<400> 623 _
His His Ala Ile Ala Leu
1 5

Lys Gly Ala Leu Asp Ala
20

SEQ.List.txt

Ser Trp Phe Lys Asn Ala Glu Ser Arg Leu
10 15

Phe Lys Asn Ala Glu Ser Arg Leu Asn His
10 15 :

Phe Lys Asn Ala Glu Ser Arg Leu Asn His
10 15

Gly Leu His Thr Thr Thr Leu Ile Leu Val
10 15

Arg Gly Ser Lys Leu Met Pro Asp Lys Lys
25 30
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210> 624

<211> 31

<212> PRT

€213> Triticum aestivum

<400> 624
His Ala Ile Ala Leu Gly
1 5

Gly Ala Leu Asp Ala Arg
20

<210> G25
<211> 25
<212> PRT
<213> Triticum aestivum

<400> 625
His His Ala Ile Ala Leu
1 5

Lys Gly Ala Leu Asp Ala
20

<210> 626

<211> 25

<212» PRT

<213> Triticum zestivum

<400> 626
His Ala Ile Ala Leu Gly
1 5

Gly Ala Leu Asp Ala Arg
| 290

210> 627

<211> 24

<212> PRT

€213> Triticum aestivum

<400> 627
His Thr Thr Thr Leu Ile

Leu

Gly

Gly

Arg

Lau

Gly

Ley

SEQ.List.txt

His Thr

Ser Lys
25

Len His

Gly Ser
25

His Thr

Ser Lys
25

Val Lys
Page

Thr Thr Leu Ile Leu Val Lys
10 : 15

Len Met Pro Asp Lys Lys
30

Thr Thr Thr Leu Ile Leu Val
10 15

Lys

Thr Thr Leu Ile Leu Val Lys
10 15

Gly Ala Leu Asp Ala Arg Gly
174



SEQ.List.txt S
1 5 10 15

. Ser Lys Leu Met Pro Asp Lys Lys
20

<210> 628

<211> 23

<212> PRT

<213> Triticum aestivem

<400> 628 .

His Thr Thr Thr Leu Ile Leu Val Lys Gly Ala Leu Asp Ala Arg Gly
1 5 10 15

Ser Lys Leu Met FPro Asp Lys

20

210> 629

<211> 18

212> PRT

T «213» Triticum aestivum

<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 Aan 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 Lys
35 40
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210> 631

L €211> 43

<212> FRT :
<213» Triticum aestivum

<400% 631
His His Len Ala Ile Ala
1 5

ArQ Thr Asn Trp Gly Ile
. 20

His Lys Gly Pro Phe Thr
L

<210> §32
<211> 42
212> PRT
<213> Triticum aestivum

<400> 632
His Len Ala Ile Ala Ile
1 5

Thr Asn Trp Gly Ile Gly
20

Lys Gly Pro Phe Thr Gly
35

<210> 633

211> 30

212> PRT

<213>» Triticum zestivum

<4Q0> 633
His Met Tyr Arg Thr Asn
1 5

Leu Glu Ala His Lys Gly
20

<210> 634
<211> 2Q
- <212> PRT

Ile

Gly

Gly

Leu

His

Gln

Trp

Pro

SEQ.List.txt

Leu

His

G1n
40

Phe

Gly

Gly
40

Gly

Phe

Fhe
Gly
25

Gly

Leu

Leu

25

His

Ile

Thr
25

Page

Leu
10
Leu

His

Ile

Ly=

.Lys

Gly

10

Gly

176

Ile Ala Gly Ris Met Tyr

15

Lys Asp Ile Leu Glu Ala
30

Lys

Ala Gly His Met Tyr Arg
15

Asp Ile Leu Glu Ala His
30

His Gly Leu Lys Asp Ile
. 15

Gln Gly His Lys
: 30



5B0.List.txt
€213 Triticum aestivum ’

<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> ERT

{213} Triticum aestivum

<400> 635 ' :
Lys Asp Ile Leu Glu Ala His Lys Gly Pro Phe Thr Gly Gln Gly His
1 : 3 10 1§

Lys

<210> 636

<211 11

<212> PRT

213> Triticum aeativum

<400> 636
His Lys Gly PFro Phe Thr Gly Gln Gly His Lys
1 5 10

<210> 637

211> 10

«<212> PRT

<213> Triticum -asstivum

<400> 637 :
Lys Gly Pro Phe Thr Gly Gln Gly His Lys
1 5 10

<210> 838

<211> 16

<212> PRT

<213> Oryza sativa
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400> 638

SEQ.TList.txt

Lys Phe Pro Asp Val Ile His Ala Phe Lys Pro Asn Pro Arg- Ser His

1

<210> 638
<211> 10
<212> PRT
<213> Qryza

<400> 639
Lys Phe Pro
1

<210> 640
<Z211> 10
<212> PRT
<213> Oryza

<400> @40
Lys Ala Arg
1

<210> 6d1

. w211> 33

<212> PRT
<213> Oryza

<400> 041
His Pro Lys
1

Ser Gin Cys

Lys

<210> 642
<211> 45
212> PRT
<213> Oryza

<400> 642

5 : ' 10

Sativa

Asp Val Ile His Ala Phe Lys
5 ' 10

sativa

Tyr Val Lys Phe His Trp Lys
5 . 10

sativa

“1a

Ile Trp Val Asn Tyr Leu

15

Asp Glu Ser Leu Gly Val Lys Ile Ala Asn Leu Asn Val

Val Ser Pro Glu Leu Arg Ala
5 10
20 25
sativa

30

His Arg Asp Glu Glu Val Asp Tyr Tyr Pro Ser Arg His Bla Pro Leu
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1

" Arg His Ala

Arg Gln Lys
35

<210> 643
<211> 11
<212> PRT
<213> Oryza

<400> 643
Lys Ala Thr
1

<210 644
211> 27
<212> PRT
<213> Oryza

400> 644
Bis Ala Prop
1

Lys Ala Thr

<210> 645
<211> 49
<212> PRT
<213>» Oryza

<400> G645

Lys Phe Aryg

.1

Ala Gly Ala

aArg Gly Pro
35

His

Pro Pro
20

ala Thr

sativa

Ile His
L

sativa

Pro Thr
5

Ile His
20

sativa

Pro Ser
5

Pro Val
20

Ile Leu

Thr

Ile

Lys

Pro

Lys

Ser

Trp

Leu

Pro

His

Gln

Ile

Gln

Ser

Asn

Glu

SEQ.List.txt

Ile Thr Pro Arg Pro Val Val

25

Lys Gln

40

Asn Asp

Pro Arg

Asn Asp
25

Phe Asp

Asp Asn
25

AsSp
a0

Tyx

Page

10

Asn

Phe
10

Pro
10

Phe

15
30

Asp Phe Lys
45

Lys

Gly Axg

Val Val Gly Arg Arg Gln

15

Lys

Thx Lys Thr Thr Thr Thr Asn

10

Glu

His

13

Ala Leu Thr Val Gly Pro

30

Leu Tle Glu Lys Val
45

179
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<210> 646
<211> 42
<212> PRT
<213> Oryza

<400> 6406
Lys Phe Arg
1

Ala Gly Ala

Arg Gly Pro
35

<210> 647
<211 9
<212> PRT
<212> Oryza

" <d00> 647
Lys Val Lys
1 .

210> 6498
<211> B
<212> PRT
<213> Oryza

<400> 648
Lys Val Lys
1

<210> €49
<211> 12
<212> PRT
<213> Qry:za

<400> 649
Lys Bsp Tyr
1

sativa

Pro Ser Ser
5

Pro Val Trp
20

Tle Leu Len

sativa

Ala His Phe
5

sativa

Ala His Phe
5

saktiva

Glu Ile Asp
5

SEQ.List.txt

Ser Phe Asp Thr Lys Thr Thr Thr Thr Asn

10

15

Asn Asp Bsn Glu Ala Leu Thr Val Gly Pro

25

Glu Asp- Tyr His

40

Gln Lys His

Gln Lys

Lys Bsp Asp Leu Tle His

10

Page 180

30



£210> 650

T «211> 20

<212> PRT
<213> Oryza

<400> 650
‘His Met Lys
1

Glu Ile Asp

<210> 651
<211> 14
<212> PRT
<213> Oryza

<400> 651
His Met Lys
1

<210> 652
<211> 49
<212> PRT
<213> Oryza

<40Q0> 652
His Val Phe
1

Gln Tle Gly
Asp Val Thr
35

His

<210> 653
<211> 34
<212> DRT
<213> Oryza

SEQ.List.txt

sativa

Gln Cys Phe Ala Phe Cys Ala Val Phe Pro Lys Asp Tyr

5 10

Lys
?0

sativa

Gln Cys Phe Ala Phe Cys Ala
5 10

sativa

Trp Glu.Leu Val Trp Arg Ser
5 10

Ser Ile Phe Gln Arg Lys Val
20 25

Thr Ser Lys Ile His Asp Leu
40

sativa

Page 181

Tyr Arg Tyr G

15

Val Phe Pro Lys

Phe Phe G1ln Asn Val Lys

15

ly G1ln Ser
30

Met His Bsp Leu Ala Val



<400> 653
Lys Gln Ile
1

Ser Asp Val

Val His

. <210> 654

<211> 29
<212> PRT
<213> Oryza

<400> 654
Lys Gln Ile
1

Sar Asp Val

<210> &55
<211> 25
212> ERT
<213> Oryza

<400> 855
Lys GIn Ile
1

Sexr Asp Val

<210> 656
<211> 9
<213> PRT
<213> Qryza

<400> @56
Lys His Gly
1

<210> 657

SEQ.Tist.txt

Gly Ser Ile Phe Gln Arg Lys Val Tyr Arg Tyr Gly Gln
5 10 "15

Thr Thr Ser Lys Ile His Asp Leu Met His Asﬁ‘Leu.Ala
20 25 [ N

sativa

Gly Ser Ile Phe Gln Arg Lys Val Tyr Arg Tyr Gly Glan
5 10 : 15
Thr Thr Ser Lys Ile His Asp Leu Met His
20 25
sativa

Gly Ser Ile Phe Gln Arg Lys Val Tyr Arg Tyr Gly Glo
5 10 ' i5 -

Thr Thr Ser Lys Ile His

20 25

sativa

Val Ser Ala Gly Ile Lys
5
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<211> 15
<212> PRT
T 213> Oryea

<400> 657
His Thr Val
l

<210>
<21 1>
212>
<213

658
17
PRT
Oryza

<400> 658
His Ser Arg
1

Lys

<210> £59
<211> 29
212> PRT
- €213> Oryza

<400> 659
Lys Gln Glu
1

Gly Leu Arg

210>
<21l1>
212>
<213>

6a0
22
PRT
Oryza

<400> 660

Lys Gln Glu
1

Asn Arg Ala

SEQ.List.txt
sativa

Phe Asp Tyr Gly Lys Met Arg Val Gly Phe Ala Lys
5 10 15

sativa

Tyr Lys Ser Gly Gln Ser Ser Thr Tyr Giln Lys Asn Gly
b 10 15

sativa

Ala Met Val Leu Lys Gln Glu Ile Asn Leu Leu Gln Lys

5 10 15
Tyr Ile Tyr Gly BRsn Arg Ala Asn Glu His
20 25
sativa

Ile Asn Leu Leu Gln Lys Gly Leu Arg Tyr Ile Tyr Gly
5 10 15

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 Len Lys Ala Ala Asn Glu Ile ﬁau“ﬁln Glu
1 . '

5

Lys Ile Val Glu Gln Asn

20
Asp Gln Gln Asn Gly His
35
<210> 662
<211> 31
<212> PRT
<213> Oryza sativa
<400> 662 -
" Lys Ala Ala Asn Glu Ile
-1 5
Leu Ile Asp Val Gly Met
' 20
210> 663
<21%1> 11
<212> PRT
€213> Zea mays
<400> 663
Lys Val Leu Ala Ala His
i 5
<210> 664
<211> 17 .
<212> PRT
<213> Zea mays
<400> 664
Lys Leu Lys Ile Ala Met
1 5

10 ' 15

Giy Leu Ile Asp Val Gly Met Met Val Ala
25 30

Leu Gln Glu Lys Ile Val Glu Gln Asn Gly
’ 10 15

Met Val Ala Asp GIn Gln Asn Gly His
- 25 30

Arg Tyr Gly Ile Lys
10

Lys His Leu Ile Pro Arg Val Leu Glu Glnp
' 10 15
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SE0.List.txt
His

<210> 665
<2131> 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 ) i0 15

{le Arg Jle 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 i
Lys Rla Leu Asn Arg Lys Phe Tle Arg Ile Ser Leu Gly Gly Val Lys
1 5 10 15

Asp Glu Ala Asp Ile Arg Gly His
20

<210> b6B
<211> 19
<212> PRT
<213> Zea mays
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<400> G668
Lys FPhe Ile Arg
1 .

Arg Gly His

<210> 669
<211> 37
<212> PRT
<213> Zea mays

<40Q0> 669
Lys Val Arg Lieu
1

Ser Ile Leu Val
20

Ser Lys Ser Gln
35

<210> 670
211> 24
<212> ERT
<213> Zea mays

<400> €70

His Leu Gln Ser
1

Gly Gln Leu Jer
20

210> 671
<211> 14
<212> PRT
£213> Zea mays

<400> 871

Lys Val Arg Leun
1

<210> 672

SEQ.List.txt

Ile Ser Len Gly Gly Val Lys Asp Glu Ala Asp Ile
5 10 15

Ser Lys Ala Thr Glu Leu Val Asp Arg His Leu Gln
3 10 15

Ala GIu Lys Ile Thr Giln Lys Val Glu Gly Gln Leu .
25 30

Lys

Ile Leu Val Ala Glu Lys Ile Thr Gln Lys Val Glu
5 10 15

Lys Ser Gin Lys

Ser Lys Ala Thr Glu Leu Val Asp Arg His
5 10
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<211> 34
£212> PRT
T «213> Zea mays

<400> &72

Lys Val Gly Gly
1

Gly Lys Glu Pro
20

Leu His

. 210> 673

<211> 24
<212> PRT -
£213> Zea mays

<400> 673
Lys Val Gly Gly
1

Gly Lys Glu Pro
20

<210> 674
<211> 22
<212> PRT
<213> Zea mays

<400> 674
Lys Val Gly Gly
1

Gly Lys Glu Pro
20

<210> &75
<211> 24
<212> PRT
<213> Zea mays

<400> 675
" Lys Gln Asp Thr

SEQ.List.txt

Ser Ala Val Glu Ser Ser Lys Gln Asp Thr Lys Asn
5 . 10 15

Ile His Trp His Ser Lys Gly Val RAla Ala Arg Ala
' 25 30 -

Ser Ala Val Glu Ser Sexr Lys Gln Asp Thr Lys Asn
5 10 15

TIle His Trp His

Ser BRla Val Glu Ser Ser Lys Gln Asp Thr Lys Asn
5 10 15

Ile His

Lys Asn Gly Lys Glu Pro Ile His Trp His Ser Lys
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, . SEQ.List.txt ' :
1 5 10 15
Giy Val Ala Ala Arg Ala Leu His
20

<210> 676
o <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
His Arg Asp leuw 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 .Fro Asn Leu
20 25 30

Lys

<210> 878
<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
<Z212> PRT
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£213> Zea mays

<400> ©79
His Ile Gln Alz
1

"<210> €80
<211> 28
<212>» PRT
<213> Zea mays

<400> 680

Gly RBla
3

His Gly Arg Gly Asp Ala

1

Thr 6ly Gly Val
20

<210> 681
<21l1> 51
<212> PRT
<213> Zea mays

<400> 681
Lys Val Arg arg
1

Met Thr Leu Met
. 20

Glu Ser Gly Leu
35

Ile Tle Lys
50

<210> 682
<211> 28
<212> PRT
<213> Zea mays

400> &B2

5

Lys Gln

Val Leu
5

Met Asp

Glu Glu

SEQ.List -txt

Lys Lys Val

Ser Pro Leu

Ala Ser His
25

Ser Lys Asp
Asp Asp Ile
25

Arg Glu Asp
40

Leu Tle Thr Ala Pro Gly Lys
10 15

Asp Val Ile Ala Ile Asn Asp
10 15

Leu Leu Lys

Tyr Ser Ser Leu Lys Gln Leu
10 15

Ser Lys His Len Gin Ile Ile
30

Lys Val Trp Met Lys Glu Asn
45

Lys Val Arg Arg Val Leu Ser Lys Asp Tyr Ser Ser Leu Lys Gln Leu
1

5

Fage

10 15
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SEQ. List.txt
‘Mot 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 Ile Ile Glu Ser Gly Leu Glu Glu Arg Glu Asp Lys Val
1 5 10 15

Tip Met Lys Glu Asn Ile Ile Lys
20

<210> bE4
<211> 17
<212> FRT
<213> Zea mays

T o«400> aB4

His Asp Leu Arg Glu Asn Ile Ile Met Lys Ala Asp Bsp Leu Ala Ser
1 5 10 i5 °

Lys -

<210> 685
<211> 18
<212> PRT
«213> Zea mays

<400> @65
Riz Val Gln Asn Leu Glu Asn Val Ile Gly Lys Asp Glu Ala Leu Ala
1l : 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 Rsp Leu Asn Glu Leu
’ i 5 10 ' 15
Gly Gly Ser Leu His
20
<210> 687
<211> 20
<212> PRT
<213> Zea mays
<400> &87
Lys Gln Gly Tyr Glu Leu Arg Gln Leu Lys Asp Leu Asn Glu Leu Gly
1 5 10 15
Gly Ser Leua 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
T<210> 689
<211> 39
<Z12> 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 ARsp
20 25 30

Gln Ile Pro Asn Ile Gly Lys
35
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SEQ.List.txt

<210> 690
211> 31
<212> PRT
<213> Zea mays

<400> 690 , ,
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
20 25 30 :

<210> o]
<211> 23
212> PRT
<213> Zea mays

<400> 691
His Leun 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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_ SEQ.List.txt
<210> 694

<211> 18
- €212> PRT
<213> Zea mays

<400> 694

His Leu Ser Val Arg Val Glu Ser Met Gln Lys His Lys Glu Ile Ile
1 5 10 15

Tyr Lys

<210> 695
<211> B

<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 Len Arg Asp Ile Leu Gln Glu Ser Gln Lys Phe Leu Leu Val Leu
1 3 10 15

Asp Leu Ala Leu Phe Lys His
: 20

<210> &97
<211> 4%
£212> PRT
213> Zea mays

<400> 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 Alz Lys Arg Leu Gly Gln Cys Pro
20 25 30
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Len Rla Ala Lys
' 35

<210> 698
<211> 16
<212> PRT
<213> Zea mays

<400> 698
His Ala Phe Ser
1

<210> 699
<211> 47
£212> PRT
<213> Zea mays

<400> 699
Lys Leu Gln Asp
1

Pro Leu Ala Ala
20

Ile Ala Glu Trp
35

<210> 700
<211> 27
<212> ERT
<213> Zea mays

<400> 700
Lys Val Leu Gly
1

Lys Ala Ala asp
20

<2310> 701

211> 17

<212>» PRT

<213> Zea mays

Val

Gly

Tht
5
Lys

Lys=s

Ser

Val

Leu

Ala

ala

Val

Ala

Arg

Trp

SEQ.List.txt

Gly Ser Arg Met
40

Glu Ile Lys Asp
10

Glu Glu Ile Ala
10

Leu Gly Ser Arg
: 25

Ala Asp Val Trp
40

Met Cys Arg Arg
1o

Phe Glu Lys Ser
25
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Cys Arg

Gln Len

Lys Arg

Met Cys

Phe Glu

1ys Asp

His

Arg
45

Leu

Leu

Arg

Lys
45

Ile

iys

Arg

Gly
Arg
30

Sex

Ala

Met Lys

Gln Cys
Lys Asp

His

Glu Trp



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 Ala 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 Thx Thr Ser Leu Fro Thr Ser Lys Val Phe Gly Arg
1 5 10 15

Asn Ser Asp Axg Asp Arg Ile Val Lys Phe Leu leu Gly Lys Thr Thr
20 25 3o

Thr Ala Glu Ala Ser Ser Thr Lys
35 40

<210> 704
<211> 18
<212> PRT
£213> Zea mays

<400> 704
Lys Ala Ile Lev Thr Glu Ala Lys Gln Leu Arg Asp Leu Leu Gly Leu
-1 5 10 15

Pro His

<210> 705
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SEQ,List.txt
<211= 29
212> PRT )
<213> Zea mays . o

<400> 705 _
Lys Ala Lys Ala Lys Ser Gly Lys Gly Pro Leu Len Arg Glu Asp Glu
1 5 .o i0 15

Ser Ser Ser Thr Ala Thr Thr Val Met Lys Pro Phe His
20 25

<210> 706
211> 24

<212> PRT
<213> Zea mays

<400> 706 -
~ Lys Ser Pro His Arg Gly Lys Leu Glu Ser Trp Leu Arg Arg lep Lys
’ 1 5 - 10 i5

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 5 10 13

<210> 708
<211> 13

. %212> PRT

<213> Zea mays

<400> 708
His Arg Gly Lys Leu Glu Ser Trp Leu Arg Arg Leu Lys
1 5 10

<210> 708
<211» 7
<212% PRT
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_ SEQ.List.txtL
€213> Zea mays

* <400> 709

Lys Ser Pro His Arg Gly .Lys
1 5

<210> 710
<211> 8

<212> PRT
<213> Zea mays

<d400> 710
Lys Gln Ala Ser His Leu Leu Lys
1 3

<210> 711

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Replikin formula
sequence

<220>

<221> MOD RES

<222> (1)

<223> Lys, His, Arg, Tyr, Ile, Ser, Val, Ala, Fhe, 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> (1)

<223> Leu, Gln, Ser, Rla or Arg

<220
<221> MOD_RES
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222> (8)
<223> Val, Ile or Leu

<220>

<221> MOD_RES
222> (10)

<223> Phe or Leu

<220>

<221> MOD_RES

<222 (11) _
<223> Gln, His, Ile, Leu, Met or Asn

<220>

<221> MOD RES

<222> (12)

<223> Lys, Thr, Bsn, Met or Ser

<220

<221> MOD_RES

<222 (14)

223> Gly, Ala, Gln or Arg

220>

<221> MOD RES

<222> (16)

<2233 Gly, Ala, Val or Ser

220>

<221> MOD RES
222> (17)

«223» Tle 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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<400> 711 o
¥aa Cys Xaa Xaa His Cys ¥aa Xaa Cys Xaa Xaa Xaa Lys Xaa L;g ¥ad
1 5 o 10 . : ) .

Xaa Xaa Xaa Xaa Rrg Lys Lys
20
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