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(57) Abstract: The disclosure provides peptide compositions and immunotherapy compositions comprising an amyloid-beta (Af)
peptide and a fau. peptide. The disclosure also provides methods of treating or effecting prophylaxis of Alzheimer's disease or oilier
diseases with beta-amyloid deposition in a subject, including methods of clearing deposits, inhibiting or reducing aggregation of Af
and/or tan, blocking the uptake by neurons, clearing amyloid, and inhibiting propagation of tau seeds in a subject having or at risk of
developing Alzheimer's disease or other diseases containing tau and/or amyloid-beta accumulations. The methods include administering
to such patients the compositions comprising an amyloid-beta (Ap) peptide and a tau peptide.
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MULTIEPITOPE YVACUCINE FOR THE TREATMENT
OF ALZHEIMER’S DISEASE

RELATED APPLICATIONS

0801} This application clasms the benefit of US. Provisional Patont
Application No. 637140917 filed January 24, 2021, US. Provisional Patent
Application Serial No. 637062903, filed August 7, 2020, and 115, Provisional Patent
Apphication Serial No. 637027 150, filed May 1Y, 2020, each of which is mcorporated

by reference herein in its eatirety.
SEQUENCE LISTING STATEMENT

{po02] A computer readable form of the Sequence Listing is filed with this
apphication by clectronic subinission and is ingorporated ingy this application by
reference in s entivety. The Sequence Listing is contained w the file created on May
19, 2021, having the file name “20-050-WQO_Scquence-Listing ST25.1xt" and s 143
kb in size.

FIELD

{0 3] The discloswre relates to the techoical ficlds of immunelogy and
medicine, and in particular 1o the reatment of Alzheimer’s disense and other discases

of protetn misfoldmg.
BACKGROUND

{0004} Alzhelmer's disease (ADY I8 a progressive disease resulting in sonle
dementia. Broadly speaking, the disease falls into two categonies: late onset, which
occurs i ofd age (634 yeara) and carly onset, which develops well before the senile
period, fe., between 353 and 60 vears. In both tvpes of disease, the pathology s the
same, buot the sbnormalitics tend 0 be more severe and widespread in cases begimning
at an carbier age. The discase is characterized by at Teast hwo types of lesions i the
brain, newrofibrillary tangles and senile plagues. Newrofibrillary tangles are
mtraceliular deposuts of microtubule associated o protein consisting of two filaments
pwisted abowt cach other In pairs. Semde plagues (4., amvioid plagues) are aess of
disorganized ncuropt! up to 130 am across with extraceliular amylotd deposits at the
center which are visible by mieroscopie aualbysis of sections of brain tissue. The

accunudation of amyloid plagues within the central nervous system is also assoctated
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with Down's syndrome and other cognitive disorders, Cerebral anvlord angiopathy

{CAA), and the ocolar discase Age-Related Macular Degeneration.

{8005] A principal constituent of the plaques is a peptide twrmed AP or -
amvioid peptide. Afl peptide 1s a 4-kDa internal fragment of 38-43 amdnoe acids of @
larger transmembrane glvcoprotein named amyloid precursor protein (APP) Asa
result of proteolytic processing of APP by different secretase enzymes, Af is
primartly found in both a shovt form, 40 anuno acids in leagth, and a long form,
ranging from 42-43 aonno acids 1 length. Part of the hydrophobie transmembrane
doman of APP i found at the carboxy end of AR, and may accound for the ability of
AP to aggrepate into plaques, particudarly n the case of the long form. Accumulation
of aravlond plagues i the brain eventually leads to newronal cell death. The cognitive
and physical symptoms associated with this type of neural deterioration characterize
Alzheuner's discase.

N . a

0006} Another protein reported o ocour at increased levels w Alzheimer’s
patients relative to the general popudation 15 By, the primeipal constituent of
neurofibrillary 1angles, which together wath amylod plagues ave a hallmark
characteristic of Alzheimer’s disease. Tauw tangles constitute abnormal fibrils
measuring 10 mn in dismeter ocownring i pairs wound in a belical fashion with a
regilar penodicity of 80 nm. The tau within neurofibrillary tangles s abnormally
phosphoryiated (hyperphosphoryviated) with phosphate groups attached to specific
sites on the meleeale, Severe involvement of nawohibrillary tangles s seen i the
{ayer H nearons of the entorhinal cortex. the €A and subicular regions of the
hippocampus, the amygdala, and the deeper lavers (layers L V| and superficial Vi)
of the neocortex in Alzheimer’s disease. Tau pathologies are known to corvelate to

cognitive declhine,

{8007} Accordingly, there exists the need for new therapies and reagents for
the prevention or trestment of Alzhetmer's disease, in particular, therapies and
reagents capable of causing an e responsy to the A and Tau preseat in

patiens.

{0008} In some cobodiments, disclosure is directed to a polvpeptide metuding

a first peptide comprising 3-10 amino acids from residues 1210 of SEQ 1D NGO
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tinked to a second peptide mcluding 3-13 anuno scids from residues 244-400 of SEQ
IDNGO2. For example, the second peptide may be from the microtubule binding
rogion (MTBR} of tau {residues 244-372 of SEQ ID NO:02). The first peptide may
he N-ternunal o the sccond peptide or the st peptide raay be Crterminal o the
second peptide. Tnaddition, the first peptide may inchsde an amino acid sequence of
one of SEQ 1D NOS: 3 1o 3& or SEQ {D NOS: 1002 1o 1057 and the second peptide
may include an amino acid sequence of one of SEQ 1D NOS: 39-56, 83-86, or 146~
996, For oxample, the first polypeptide may be DAEFRHD (SEQ ID NO:06),
DALFR (SEQ 1D NOAOR), or EFRHD (SEQ 1D NO:21), and the second polypeptde
may be 5-13 amne acids, for exanple QIVYKPV (SEQ D NQ:39), EIVYKSV (SEQ
ID NOA2), ETVYKSP (SEQ 1D NOW3), FIVYKPV (SEQ ID NOwa), NIKHVP
{SEQ ID NO:48), VKSKIGST (SEQ ID NOROT), SKIGSTEN (SEQ 1D NORIT),
TENLKHQP (SEQ 1D NO:69S), ENLKHOQPG (SEQ 1D NG:68%y, SKIGSTDNIKH
{SEQ ID NO:BES), SKIGSKDNIKH (SEQ 1D NOGB86), or SKIGSLDNIKH (SEQ 1D
NODES),

{0009] In other cmbodiments, the first peptide and second peptide may be
tmked by 2 cleavable hinker, sehich mayv be an andno acid seguence. A cleavable
peptide Huker, 1 present, can be 1-10 amino acids infength. In some embodiments,
the linker comprises between about 1-10 amino acids, about 1Y amine acids, about 1-
& amuno acids, about I-7 amino seids, about 1-6 amine acids, about -3 ammo acids,
about. -4 amino acids, about 13 amino ackds, aboot 2 aming acids, or one (1) amino
acid. In some einbodiments, the cleavable peptide linker i3 1 anuno acid, 2 amine
acids, 3 amino acids, 4 amino acids, 3 amino acids, & anino acids, 7 amine actds, &
amino acids, 9 amino acids, or 10 amino aciids. For cxample, the linker mayv be
grginme-argine (Arg-Arg), arginine-valine-arginine-arginine {Arg-Val-Arg-Arg
{SEQ ID NO:aY)), valime-citruthine (Vab(st), valine-argmine (Val-Arg), valine-lysine
{Val-Lys}, valine-alanine (Val-Ala), phenvialamine-tesing (Phe-Lys), glyvcine-alanine-
glyeine-alanine (Gly-Ala-Gly-Ala; SEQ 1D NO8O), Ala-Ghy-Ala-Gly (SEQ 1D
NO:S1), or Lvs-Gly-Lvs-Gly (SEQ 1D NOR2). In particular embodiments, the
potypeptide may be DAEFRHDRRQIVYKPY (SEQ ID NO:57),
DAEFRHDRREIVYKSV (SEQ 1D NO:SK), DAEFRHDRRVESKIGSTGGU (SEQ
ID NQOH97), DAEFRHDRRSKIGSTENGGC (SEQ 1D NO-SOR),
DAEFRHDRRTENLEHOQPGGO (SEQ 1D NO:999),
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DAEFRHDRRENLEHQPGGGC (SEQ IDNO:1000), or
DAEFRHDRRSKIGSKDNIKHGGC (SEQ ID NO:1001).

ALEEH] In further embodiments, the polypeptide may melude a linker toa
carvier af a Ctorminal portion of the polyvpeptide, or at a N-tenminal portion of the
polypeptide. A hinker, if present, can be 1-10 amuno acids in fength. In some
embodimants, the lurker comprises between about 1-10 apuno acids, about 1-9 smine
actds, about -8 amino acids, aboat 127 amino acds, about 1-6 amno acids, aboat 123
amino acids, ahowt 1-4 amine acids, abow 1-3 anuno acids, about 2 amino acids, or
gne (1) anuno acid, In some embodiments, the Hoker 13 | anunoe acid, 2 amino goids, 3
amino acids, 4 anuno acuds, 3 amine acids, 6 amino acids, 7 amuno aculs, 8 amino
acids, ¥ amivo acids, or W amino acids, For example, the taker may inclade an
awine acid sequence of GG, GGG, AAL AAA, KK, KKK, 55 and SSS. In addition,
the linker to the carrder, if present at the Crrerminus, may include a Coterminal
cystetne (C). Alternatively, the linker 1o the carrter, if present at the Neterminus, may
include a Neterminal oysteine (C). For example, the polypeptide may include the
amine acid sequence of DAEFRHDRROQIVYKPVXXC {SEQ ID NO:70Y, wherein
XX and € are independently optional and. i present, XX can be GG, AA, KK, 85,
GAGA (SEQ ID NO-80), AGAG (SEQ ID NGO:S1), or KGRG {(SEQ ID NO82). For
example, the polypeptde may include the amine acid sequence of
DAEFRHDRREIVYKSVXXC (SEQ 1D NOT9), wherein XX and C are
ndependently optionad and, if present, XX can be GG, AA, KK, 85, GAGA (SEQ D
NQ:AG), AGAG (SEQ ID NO:E), and KGKG (SEQ 1D NO:S2).

{6011 In other embodiments, the disclosure 1s dirgeted to an mnnumotherapy
composition inchuding the polvpeptides of the disclosure, wheremn the polypeptide
may be linked o a carvier. The carvier may include seram albwmins, invnanoglobulin
melecules, thyroglobuling, ovatbamin, totanus oxeid {TT), diphtheria toxoid (0, &
genetically modified cross-reacting matermal (CRM) of diphtheria toxin, CRM WY,
memngococea outer membrane protein complex ({OMPC) and H. influenzae protem
D (HID), rEPA (Psewdomonas acruginosa exotoxin A), KLH (kevhole mpet

hemocymun), and flageltin,

{0812} Stilt further, embodiments of the disclosure are directed to a
pharmaceutical foromdation mehudes the polypeptides or the immmneotherapy

compositions of the disclosure, and including at least one adjuvant. The adjuvant may
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be ahoninunt hydroxide, aluminum phosphate, alwminen sulfate, 3 De-O-acvlated
monophosphory! ipid A (MPL), Q8521 Q5-18, 38-17, 8.7, TQL103S, Complete
Freund's Adjavant {CFA), Incomplete Freund's Adjuvant (JFA)Y, o1l in water
erulsions {such as squalene or peanut oil), CpG, polvelutamic acid, polylysine,
AddaVax™ MFSUE and combinations thereof. In addition, the formudation may
inchude a Hiposomal formurdation, a diluent, or a nnduple antigen presenting systom
{MAP). The MAP may mclude one or more of @ Lys-based dendritic scaffold, helper
T-cell epitopes, inwnune stinwlating hipeplalic moetics, cell penetrating peptides,
radical induged polvmerization; self~assembling nanoparticles as antigen-presenting

platforms and gold nanoparticies.

{8613 Stilt further, embodiments of the discloswre are directed fo an
immumotherapy composition mclading a first peptide sequence comprising 3-14
aning acid residucs from the first ton Neterminal residues of SEQ ID NQ:O and a
second peptide sequence comprising 3-13 anuno acids fron residues 244-400 of SEQ
10 NO:02. The fust peptide may inclade an anune acid sequence of one of SEQ 1D
NOS: 3 1o 3% or SEQ 1D NOS: 1602 1o 10537 and the sccomd pephide may mclude an
amine acid sequence of one of SEQ D NOS: 39 1o 56, SEQ 1D NOS:#3-86 or SEQ
D NOS:146-996.  Fach of the first peptide and the second peptide may include
Hinver to a carvier at a C-tormmal portion of the polypeptide, orat a N-terminal portion
of the polvpeptide. When presant, the Hnker may include an amino acld sequence
selected from: GG, GOG, AL, AAA, KK, KKK, 88, 535, GAGA (SEQ 1D NCeROy,
AGAG SEQ ID NG, and KGKG {(SEQ H NO:X2), and way mchede a Coternunal
cysteine (C), In some embodiments, where the C-lerminad residues in the imnmmnogen
are cither IVYRPV (SEQ 1D NO:194), VYKPV (SEQ ID NG9S, YEPV(SEQ 1D
NOTOSY, KPV, or PV the hinker 15 an anvino acid Hinker that does not have a N-
termnal glyvene {e.g, GG, GAGA (SEQ ID NO:RG)). The camier may include seram
albuming, impnmoglobulin molecudes, thyroglobulin, ovalbumin, tetanus toxoid (1T},
diphtheria toxotd (DT}, a genctically modified cross-reacting material (CRM) of
diphthena woxin, CRMI97, meningococcal outer membrane protein complex (OMPCO)
and H. influenzae protein D (HiD), rEPA (Psendomonas qernginosa exotoxin A},

KLH (kevbole limpet hemocyanin), and flagelbn,

{0014 o addition, the invnunotherapy composition may include at least one

pharmaceutically accopiable dilucnt andfor a multiple antigen presenting system
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{MAP). The MAP may include one or more of a Lys-based dendritie scaffold, belper
T-cell epitopes, immane stimudating hpophibic moteties, cell pencirating peptides,
radical induced polvimerization, sclf~assembling nanoparticles as amtigen-présonting

platforms and gold nanoparticles.

{0015] The imounotherapy composition may be included in a phannaceutival
composition mchuhng the inununctherapy compaosition and at least ong adpevant sucl
as alurninum bydroxide, ahsninum phosphate, alomnorm solfate, 3 De-O-acylated
monophosphory! fipid A (MPL), QS-21, Q5-18, Q8-17, Q8-7, TQL103S, Complete
Freund's Adjpvant {TUFAY, Incomplete Freund's Adjuvant {FFAY, @il i water
cimudsions {such as squalene or peanut oil), Cp(a, polvglutaniic acid, polylysine,

AddaVa™, MFSSE, and combinations thereof,

{8616} Embodiments of the disclosure are also directed to nucleic acid
sequences encoding the polvpeptides and the immunotherapy compositions of the
disclosure. The nucleie acids may be included in a nucleic acid immenotherapy

composibion mclading the niwleic goid and at least one adprvant.

{8617} Stilf further, embodiments of the disclosure are directed fo 2 methods
for geating or effecting prophviaxis of Adzhetmer's disease in a subject, and methods
for inhibiting or reducing aggregation of at least one of Af) and tau in a subject having
ot at risk of developing Alzhelmer’s disease. The methods include adimimstrating to
the subject an inwnanotherapy composition, a nucleie acids snmunotherapy

composition, or a pharmaccutical fornuilation of the disclosure.

{601 8] The methads of the disclosure may mchude repeating the adminstering
at least a second time, at least a third time, at least a fourth time, at least a fifth time,
or at least a sixth time, and may mclude repeating the adounistering at an titerval of

about 21 o about 28 days.

j0819] Sull further, methods of the discloswre are divected to inducing an
imnume response 1n an asmmal. The methods inchude adnunisienng (o the animal a
polypeptide, an imunotherapy compasition, 8 pharmaceutical formulation or a
auclete acid immumotherapy composttion of the disclosure 1n 2 regimen effective o
genorate an innmme response mcluding antibodics that specifically bind to AR, taw, o
both Ap and tau, The e response may include antibodics that speaifically bind

to the N-terminad region of Afandfor the microtubule region of tau.
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jan28] In other embodiments, the disclosure is divected o an inmmunization kit
including an immenotherapy composition of the disclosure and may mclude an

adprvant, wherein the innnanotherapy composition may be in a frst container and the

adjuvant may be a second container,

{8021} Stilt further, the disclosure is directed to a kit including a nucleic acid
mrnunotherapy composition of the disclosure and may include an adjuvant. The

mcleic acid may be o a first contaner and the adiuvant may be ina second contaner,

BRIEF DESCRIPTION OF THE FIGURES

{88224 FEG. 1 shows the results of an experiment comparing the geomeric
mean titers of Gainea Pig senum for mpnanogen DAEFRHDRROIVYKPV (SEQ ID
NO:S5T) on monomenic AP amino acids 1-28
{DAEFRHDSGYEVHHOKLFFAEDVGSNKG, SEQ ID NOReT), soluble agaregate
species of AR (AR 42}, full tength tay, and ran MTBR epitope containing

GGOSVOIVYRPVDLS (SEQ 1D NO:6R) contpimng an N-terminal biotin.

{8023 FIG, 2A shows the results of an experiment comparing the titers of
Guinea pig serum for a single peptide ihnunosen versus dual peptide inmunogens of
the discloswre on all forms of AR and full-length tau protein (DAEFRHD is SEQ ID
NG:H: QIVYKPV i SEQ D NG 38, DARFRHDRROIVYRPV is SEQ 1D NO-3TY.

{0024] FIG. 28 shows the rosulis of an oxpormment comparing the titers of
Guines pig scrum for a single peptide invmmogen versus dual peptide iminunogens of
the disclosure on all forms of AP and full-length tau protein {DAEFRHD s SEQ ID
NERG; QIVYKPY 13 SEQ 1D NOJY BEIVYKSPR i3 SEQ 1D NOWM3;
DAEFRHDRROIVYKPY is SEQ 1D NOST).

[025] FIG. 34 shows staning of Al and Tag pathology in fresh frozen
fngman AD brain tissuc asing serum (1300 dilution) from a Guinea pig vaccingted
with bnnumogen ¢ (DAEFRHDRROIVYKPVGGC; SEQ 1D NO:59).

{0626] FIG. 3B shows stamning of Af and Tau pathology in fresh frozen

human AD bram tssue using serum (1300 dilution} from a Guines pig vaceinated

with Immunogen 9 {(DAEFRHDRROIVYKPVGGC; SEQ D NO:59).
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{0027} F1G. 3C shows staining of A and Tau pathology in fresh frozen
hman AD brain tissee osing serum € 1:1500 dilution) from a Guinea pig vaccinated
with Immenogen @ (DAEFRHDRROIVYEPVGGC, SEQ 1D NG9S

{6028} FHG. 3D shows lack of statning of AP and Tau pathology in fresh
frozen human AD brain tssue using serum (12300 dilution) from an wvaceinated

Cnune pig.

jon29] FIG. 3E shows ack of statming of AR and Tau pathology i fresh
frozen hwmane AD brain tissue using seruwm (1:300 ditution) from an unvaccinated

Guinea pig.

{0036 FIG, 3F shows lack of staining of Al and Tau pathology in fresh
frozen human AD bramn tissue using serum {11500 difution) from an unvaccinated

Guinea piy.

{31 FEG. 4A shows that Guinea pig serum from animals vaccinated with a
dual immunogen peptide, DAEFRHDRROIVYKPVGGC (SEQ 1D NOEY;
Inunuenogen 9}, inhibited Abeta soluble aggregates hinding to primary nesrons in g

dose-dependent manner.

{0032 F1G. 4B shows exmoples of Ab starning on primary nourons in the
presence or absence of Gainea pig serum from animals vaccinated with a doal

inanogen peptide, DAEFRHDRRQIVYKPVGGC (SEQ ID NQOS59; Innnonogen 9).

{0033 FHG. 3A shows that mice vaccinated with dual peptide antigens with

various Hikers produce sinnlar titers to AP and Tau

{0034 FEG, 5B shows that mice vaccinated with dual peptide antigens with

the Tau seguence EIVY RSP (SEQ ID NO43) producs titers to AP and T

[8035] FEG. 6A shows staining of AP and Tau pathology in fresh frozen
human AD brain tissue using serum (11000 ditution) from a mouse vaccmated with

Isnnunogen 19,
{0036] FlGs. 6B shows stainung of AP and Tau pathology in fesh frozen
hysran AD bran tissee using serum {11000 dilution) from & mouse vaceinated with

Impmumegen 19,
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9
{0037} F1G. 6C shows lack of staining of Af and Tau pathology in fresh
frozen uman AD brain tissee using serum {11000 dilution) from an anvaceinated
MIOBSE.
{0038} F1G. 61 shows stainung of Tay pathology m fresh frozen lman AD

brainp tissue using ant-Tau anttbody meH3 (0.1 ggimi)

{39] FIG. 6F shows comparahle staining of Tau pathology in fresh frozen
human AD brain tissue vsing sevum {1: 1500 dibstion) from a Guinea pig vaccinated

with lomnenogen @ {DAEFRHDRROIVYKPVOGC, SEQ (D NOSEY)

{8640 FIGS. 7A and 7B show titers of dual AR-tau immunogen 1 two
iection pasadigms. Tiors to ARL-28, full-length tay and the carrier CRM protein of
the two injection schedules ((FIG, 7A) showing 0, 4, 12 and 24 weeks; (FI1G. 78)

showing U, 8 and 24 weeks) over the experiment are oxpressed as mean siter +5- SEML

{41 FIG. 8A shows madividual animal titers to AP and tau two weeks post

cach injection for the injeetion schedule of Flg. 74, Lo, at weeks 2,6, 14 aad 26,

{0042 FHG. 8B shows mndividual ansmal titers to AP and tag two woeeks post

each imgection for the iyection schedude of Fig. 78, Lo, at weeks 2, {4 and 26

{H143] FIG. 2A shows staining of Al and Tan pathology in fresh frozen
haman AD brain tissoe using week 26 seram (1:300 dilution) from ¢ynomolgus
monkey #1001 vaccinated with Immimogen 13 (DAEFRHDRROIVYRPVGQOC, SEQ
1D NQO:39)Y on a four injection vaccnation schedule.

{0044 FIG. 9B shows a zoomed view of the rectangle indicating staining of
AP pathology in FIG. 9A.

{8045] FIG. 3 shows a shows a zoomed view of the rectangle indicating
staining of Tau pathology in F1G. 9A,

{0046] FIG. 10A shows statning of A pathology in fresh frozen nonan AD

brain tissue using serwn { 1300 dilution) from oynomalgus monkey #1003 vaccinated

with Impwmogen 13 (DAEFRHDRROIVYKEVGGC; SEQ 1D NGEY)

{0047] FIG. 188 shows modest staimng of Tau pathology i fresh frozen
hasman AL brain fissue using sorum {300 dilution) from cynimnolgus monkey

#1003,
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{0038} FI1G. 11A shows staining of AP pathology m fresh frozen human AD
brain tissue using serum (1300 dilotion) from cynomoleus monkey #1501 vacomated
with Inmmunogen 15 (DAEFRHDRROQIVYKPVGGC; SEQ ID NG9,

{0049 FHG. 118 shows minimal staining of Tau pathology in fresh frozen

haman AD brain tssus using seram (1300 dilution) from cynomolgus monkey

#1850,
] FIG. 12A shows staining of AR pathology in fresh frozen homan AD

brain tissue using seram (1308 dilasion) from cynomolgus monkey #2501 vacoinated
with Immunogen 15 (DAEFRHDRRQIVYKPVGGC, SEQ 1D NOis9y
{0651} FIG, 128 shows a lack of staining of Taa pathelogy in fresh froxen

human AD bram tissue using scrum (1:300 dilation) from cynomelgus monkey

#2501,
{0052] FIG. 13 shows amimal titers to AP and tau 9 weeks post injection at

day 0, at 4 wecks and at 8 weeks for the dual Abeta-tau constructs
DAEFRHDRRVKSKIGSTGGC (SEQ 1D NO:997), DAEFRHDRRSKIGSTENGGC
{SEQ ID NO:998): DAFFRHDRRTENLKHOPGGC (SEQ 1D NO99):
DAEFRHDRRENLKHOPGGGC (SEQ D NO:H300), and
DAEFRHDRRSKIGSKDNIKHGGC (SEQ 1D NO:1001 ).

{HHIS3] FIG. 14 shows blocking of tau binding to Heparin by sera from Afi-tag
constructs DAEFREHDRRVESKIGSTGGC (SEQ 1D NO®»YTy;
DAEFRHDRRSKIGSTENGGC (SEQ 1D NO:ORY: DAEFRHDRRTENLKHQPGGC
{SEQ ID NO:999); DAEFRHDRRENLKHQPGGGC {(SEQ ID NO:1000); and
DAEFRHDRRSKIGSKDNIKHGGC (SEQ ID NO:1001).

{54} FIG. 15A shows competition of tau by sera from

DAEBFRHDRRVESKIGSTGGC constract (SEQ 1 NOBOT},
{00551 FHG, 138 shows competition of tau by sera from
DAEFRHDRRSKIGSTENGOC construct {SEQ HI NO:9YE).
{0036} FiG. 15C shows comypetition of tan by sera from

DAEFRHDRRTENLKHQPGGC construct (SEQ 1D NO:9Y9).

{06571 FIG. 130 shows competition of tau by sera from
DAEFRHDRRENLKHQPGGGC constract (SEQ 1D NO:1000).
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{00S8] F1G. 15E shows competition of tau by sera from

DAEFRHDRRSKIGSKDNIKHGGC construet (SEQ 1D NO: GG,

{00591 FIG. 15F shows competition of tau by sera from controls.
{8060 FiG. 15G shows competition of tau by sera from

DAEFRHDRRSKIGSKDNIKHGG construet {(SEQ 1D NO 1001 ),

a6} FIG. 16A shows AbetaTau Dual Vacome Mouse Serum 23 8313521
{1:308) Exanple of staining with DAEFRHDRRVEKSKIGSTGGO (SEQ D NOWYTYL

{8062} FIG. 168 shows Abeta/Tau Dual Vaceme Mouse Seram 3.1 031321
{1:300) Example of staining with DAEFRHDRRSKIGESTENGGC (SEQ 1D NOYUR).

0863} FIG. 16C shows Abeta'Tau Dual Vaceine Mouse Serum 8.4 (31321
{1:300) Example of staimng with DAEFRHDRRTENLKHQPGGC (SEQ ID
NOOOGY,

{064] FIG, 16D shows Abeta/Tau Dual Vaccine Mouse Scram 92031821
{1:300) Example of staining with DAEFRHDRRENLKHQPGGGC (SEQ 1D
NO G0,

{1563] FIG. 16E shows Abeta/Tan Dual Vaccine Mouse Serum 11,1 031521
{1:300} Example of staming with DAEFRHDRRSKIGSKDNIKHGGC {(SEQ 1D NO:
14001,

DESCRIPTION

8066} The disclosure provides peptide compositions and inmumotherapy
compositious comprisiag an amvlotd-bets (AR peptide and a tas peptide. The
disclosure also provides methods of treating or sffecting prophyviaxis of Alzheuner's
discase or other diseases with beta-amylotd deposition n a subject, including methods
of clearing and preventing formation of deposits, inhibiting or redocing aggregation of
AP andfor tau, blocking the binding and/or uptake of AP andfor tau by nearons,
inhihiting transmission of tau species between cells, and inhihiting propagation of
pathology between brain regions i a subject having or at risk of developing
Alzhemmer’s discase or other discases containing tae andior anpvlowd-beta
accumulations. The methods include administering to such patients the compositions

coniprising an antyloid-beta (AP) peptide and a fau peptide.
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jana7i A number of terms are defined below. Ag used herein, the singular

forms "a," “an”, and "the™ include plural referents unless the context clearly dictates
otherwise. For example, the term s compound” or “at least ene compowund”™ can

melude a plurality of compounds, including mixtures thereof.

{0068] Unless otherwise apparent from the context, the term "about”
encompasses insubstangial variations, such as values within a standard margii of ervor
of measurement {e.g, SEM) of g stated value. For example the term "sboot” as used
herein when referring to @ measurable vatue such as a parameter, an amount, a
temporal duration, can encompass variations of +/~10% or less, +/-5% or less, or +/-
% or less or less of and from the specified valve. Designation of a range of valucs
imcludes all integers within or defining the range, and all subranges defined by

integers within the range. As used herein, statistical sigmficance means p0.05.

{69 Compositions or methods "comprising” or "inclading” one or more
recited elements may include other elements not specifically recited. For example, a
composition that "comprises” or "inchudes”™ a polypeptide sequenes may contmn the

sequence alone or in cormbination with other sequences or ingredients,

{0870} An individaal 1s at increased risk of a disease i the subject bas at least
one known risk-factor {e.g, age, genetic, biochemical, family lustory, and situationat
exposure} placing individuals with that risk factor at a stanstically significant greater

risk of developing the discase than mdividuals withoat the visk factor

{9071 The term “patient” includes human and other mammalian subjects that
recave aither prophyvlactic or therapeutic treatment, including treatment natve
subjects. As used heredy, the toyms “subject” or "pationt” refor to sy single sabject
for which treatment is desired, ncluding other mammalian subjects such as, humang,
cattle, dogs, guinea pigs, rabbits, and so on. Also itended to be included as a subject

are any sazb§ects mvolved in clivucal research trials not showing myy clinical sign of

disease, or subjeets involved in epidenyictogical studies, or subjects used as controls.
{8072} The tenm "disease” refors to any abnormal condition that impairs

physialogical Rmction. The term s used broadly to encompass any disorder, itlness,
abnoviaslity, pathology, sickness, condition, of syadrome in which physiniogical

function is trupaired, iwrespective of the natere of the eticlogy.
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{00731 The term "symptom” refers to a subjective evidence of a disease, such

as altered gait, as percenved by the subject. A "sign” refers to objective evidence of a
disease as observed by a physician,

{8074 Ax used herein, the terms "reat” and "treatment” vefer to the
alleviation or amchioration of one or more symptoms o effects associated with the
discase, prevention, mlubition or delay of the onset of one or more symptonis or
effects of the disease, lessening of the severity or frequency of one or more symptoms

or effects of the {ii‘md‘s&, andfor mere ;1*@11’)“ or {i‘u‘litﬁ“ toward desired outconies as

described herein.

{0075} The terms “prevention”, "prevent”, ov "proventing” as used berein refer
to contacting (for example, adminsstering) the peplide(s) or mnumotherapy
compositions of the present disclosure with a subject before the onset of 8 discase,
with or without AP andior tan pathology already present (primary and secondary
prevention}, thereby delaying the onset of clinical symptoms andvor alleviating
symptoms of the discase after the onset of the disesse, compared to when the subject
is not contacted with the peptide or smmunatherapy compositions, and does not refer
to completely suppressing the onset of the discase. In some cases, prevention may
ocear for lamited time after administration of the peptide or imammotherapy
compositions of the present disclosure. Inother cases, prevention may ocour for the
durntion of a treatment reginen comprising adnmnistering the peptide or

immnanotherapy compositions of the present disclosure.

{0076] The tenms “reduction”, “reduace”, or "reducing” as used herein refer to
decreasing the smount of AP and/or tau present i a sabjeet or in tissue of the subject,
Of SUppressing an increase 1p the mmownt of AP andfor taw present in a subject or in
tissur of the subject, which encompasses decreasmy or suppressing an increase i
{e.g., deoreasing the rate of increase) the amount of AP andfor tan prosent,
accumudated, aggregated, or deposited 1n the subject or tissue it the sebject. In cortain
cmbodiments, the decrease in or suppression of an morease | {a.g., deareasing the
rate of increase} the amount of AR andf/or tau prosent, accumulated, aggregated, or
deposied mn the subject refers to an amount of AP andfor tag present, accumuiated,
ageregated, or deposited in the contral nervous systery (ONS) of the subject. In contain
embodiments, the decrease i or suppression of an mercase in (g, decreasing the

vate of mwerense) the amount of AP andior tau present, accumulated, ageregated, or
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deposited in the subject refers to an amownt of AR and/or tau present, accwmulated,
aggregated, or deposited in the periphery {e.g., peripheral civeelatory system) of the
sabyect. In cortain cmbodiments, the deercase in or suppression of an increase in {e.g,
decreasing the rate of increase) the amount of AR and/or tau present, accumulated,
ageregated, or deposited in the sabject refers to an amount of AR andior tan present,
acownelated, aggregated, or deposticd in the brain of the sulyect. In spme
embodiments, the AR andfor tau reduced is the pathological formds) of the AR ez,
extracellular plaque deposits of the B-amyloid peptide (AB), ncuritic amyloid
plagues), andior tan (ep, newrofibnllary tangdes of tag, dystrophic nowites). Tnyet
other embodiments, pathological indicators of newndegenerative discase are

decreased.

{8077} The terms "epitope” or "antigenic deternunant” refors (o a site on an
antigen 1o which B andior T cells respond, or fo a site on an antigen fo which an
antibody binds. Epitopes can be formed both from contiguous anuno acids or from
ponContiguous amino acids juxtaposed by tertiary folding of a protein. Epttopes
formed frone contiguous aming acids are typicatly retained on exposure to dengturing
solvents whereas opifopes formed by tertiary folding are typically fost on freatment
with denatoring solvents. An epitope tvpieally includes at east 3, at feast 4, at Teast §,
at loast 6, at loast 7, ot least 8, at least @, at loast 10, atleast 1 i,, at feast 12, or at least
13 amino acids m a unigue spatial contonmationt Moethods of determining spatial
conformation of epitopes include, for example, x-ray crvstallography and 3-
dumensional maclear magnetic resonance. See, e.g., Epitope Mappimg Protocols in

Methods in Molecular Biology, Vol 66, Glenn E. Mo, Ed. {19986},

{8078} An "immusogenie ggent” or "innnunogen” or “antigen” is capable of
iducing an inunudogical rosponse agatnst itself or modifiediprocessed verstons of
itself opon administration to an animal, optionatly in conjunction with an adjuvant,
The terms "unmumogenic agent” or "Immwnogen” or "antigen” refer to a compound or
conposition comprising a peptide, polvpeptide or protein which s "antigenic” or
“nymupogenic” when administered in an appropriate amoont (an “nmmunoegenically
eifective amount™}, Le., capable of nducmg, ebiciting, augmenting or boosting a
celiular andior usmoval rnmune response and of being recogmized by the products of
that response (T cells, antibodiog). An immunogen can be a peptide, or a conthination

of two or more same or difforent peptides, that includes at least 3, at least 4, at least 5,
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atleast 6, at least 7, at least ¥, at least 9, at least 10, at least 11, at least 12, or at least

13 amino acids in 2 liner or spatial conformation.

{00791 An mmnunogen may be effective when given alone or in combination,
or Hked to, or fised to, another substance (which can be administerad at one thime or
over severat intervals). An immunogenic agent of inynanogen may include an

antigenic peptide or polypeptide that s Uoked to a carrier as desoribed herein

{3080} A nucleie acid such as DNA or RNA that encodes an antigemie peptide,
or polypeptide is reforred 0 as a "DNA [or RN A immunogen,” as the encoded
peptide or polypeptide is expressed in wive after administration of the DNA or RNAL
The peptide or polypeptide can be recombinantly expressed from a vaceine vector,
which can be maked DNA or RNA that comprises the peptide or polypeptide coding
sequence operably Hnked to 3 promoter, € 2., a8 CXProssion vogtor or casseite as

deserihed herein,

{0081] The term "adprvant” refers to a compound that, when administered in
conpmction with an antigen, augments the ynnuse response o the amtigen, ut when
administered slone does not gencrate an bomume response 1o the aatigen. Adjuvants
can agginent an munene response by several mechamsms inclading lymphoovte
recrattment, stimudation of B andéor T cells, and sthoulation of macrophages. An
adpuvant may be a natural compound, a modified version of or derivative of a natoral

compound, ov a synthetic compound.

{6082} The terms "peptide” and "polypeptide” are used interchangeably herein
and refer to a cham of two ov more consecutive aniine acids., Wand whena
distinction is made, context makes the meaning clear. For example, if two or more
peptides deseribed berein are jJoined to make a dimeric or maltimeric peptide,

polypeptide may be ased to indicate "poly™ ov "more than one” pepuide.

0083} The term "pharmaceuticatly acceptable” means that the camier, diluent,
excipient, adjuvant, or auxiliary 15 conpatible with the other ingredients of a

pharmaceutical fornutation and not substantially deleterious to the recipient thereof.

{0084] The terms "oununotherapy™ or "umnune response” nefer to the
development of a beneficial humoral {sntibody mediated) andéor a celhidar (mediated
by antigen-specific T cells or their sceretion products) response divected against an AP

and/or tau peptide in a recipient. Such a response can be an active response induced
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by adnunistration of immunogen (e an AP andfor taw peptide). A cellular tuoame
response s elicited by the presentation of polypeptide epitopes in association with
Class {or Class H MHC moleaudes to activate antigen-specific (D47 T helper cells
andfor CD8” eytotoxae T eells, The response may also involve activation of
monocyies, macrophages, NK cells, basophils, dendritic cells, astroeytes, nucroglia
cells, cosinophils or other components of innate timmunisy. The presence of a celi-
mediated immunological response can be determined by proliferation assays (CD4" T
cells) or CTL {eytotoxic T lymphooyie) assays. The relative contributions of humoral
and celhdar responses to the protective or therapeotio effect of an unapogen can be
distinguished by separately isolating anttbodies and T-cells from an immunized

syngeneic aninwal and messuring protective or therapeutic effvet in a second subject.

{0085} Amyloid Beta (A
jO086] Af (also referred to beretn as beta amviotd peptide ov Abeta) peptide is

about a 4-kDa intornal fragment of 38-43 anino acids of APP (AB39, AR40, AB41,
ApP42, and AB43} A{w}, for example, consists of restdues 872-711 of APP and AP42
consists of residues 673-713 of APP. As a result of proteclytic processing of APRP by
different seoretase enzymes 7 vivo or & sing, AR is found in both a "shon form”, 40
aming acids i length, and 3 "long form”, ranging from 42-43 amine acids in length.
Epttopes or antigenic determinants, as deseribed hevein, are located withm the N-
terminus of the AP peptide and inchude residues within amuno acids 1-10 and 12-35 of
AP, for example from residues 13, 14, 18, 1.6, 17, ov 3-7, 2.4, 2.5, 2-6, 2-7, or 2-8
of AD, restdues 3-5, 3-6, 3-7, 3-8, or 3-9 ofﬁﬁ, or residhes 4-7, 4-8, 4.9, or 4-10
residues 12-24, 12-23, 12-22, 13-25, 13-24_ {3.23, 1322 1428 14.24 14-23 14-22,
15-25, 15-24, 15-23, or 15-22 of AB. For example, from residues 1217, 12-18 12~

19 §12-20, 12-21, 13-17, 13-18, 13-19, 13-20, 13-21, 13-22, 14-17, 14-18, 14-19, 14-
20, 14-21, 1422, 14-23, 15-17, 15-18, 15-19, 15-20, 15-21, 15-22, 15-23, or 15-24 of
AfR42. Additional examples of epitopes or antigenic determinants include residues
1618, 16-19, 1624, 16-21 16-22, 16-23, 16-24, 16-25, 1719 17-20, 1721, 17-22,
1723, 17-24 or 17-25 of AB42. Other examples of cpitopes or antigenic deternsnants
mchede ressdues 18-20, 1821 1822 18-23 1824 IR25 1921 19222, 18.23 {9.

24, 1925 20-32 20-23, 20-24, 20-25, 2123, 2134 or 2125 of AR42,

{0087] AP {Abeta) is the principal component of characteristic plagues of

Alzhetmer's discase. Al s generated by processing of a larger protein APP by two
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enzymes, termed beta and gamma seeretaaes. Known mutations in APP associated
with Alzhenmer's discase ocour proximate to the site of beta or gamma secretase, of
within AP, Part of the hydrophobic transmembrane domain of APP s foand at the
carboxy end of A, and may account for the ability of AP 1o ageregate into plagues,
particelarly in the case of the long form. Accumulation of amyloid plaques in the
brain eventually leads to neuronal coll death. The physical svmptonts associated with

this type of neural deterioration charactertze Alzhemner's disease
j1088] Tan

{6089] Tau is a protein with a molecular weight of about 56,000 that is
nonally present in nerve axons or the like, and contributes to orcrotubelar stabibity,
Thoe tay proteins {ov v proteing) are a group of six lughlv-solable proteny 1soforms
produced by alternative splicing from the gene MAPT (microtubule-associated
protein taw). They have roles primarily in mantabung the stabitity of microtubules in
axons and are abundant in the newrons of the central nervous system {ONS), They are
less conmnon elsewhere but are also expressed at very low levels i ONS astrocyies
and oligodendrocytes. Pathologies and deroentias of the nervous system such as
Alzheimer's discase and Parkinson's discase ave associated with tau proteins that have
become hyperphosphorviated msoluble aggregates called nowofibrillary tangles.
Pathogemic tag species causes tonie offects through direet binding to cells and’ or
accunulation mside cells andfor mination of muisfolding processes (sceding) and is
can be propagated fom one cell to another via cell-to-cell ansmission. Toxieity
could alse happen by neerofibriflary tangles (NFTs), which leads to coll death and
cognitivie dechine. . Other tauopathies wchude, for example, progressive supranuciear
palsy, corticohasal syndrome, some frontotemiporal dementias, and chronie trawmatic

cncephalopathy,
{090 AP/ Tau Polvpeptides of an Immunogen

{u69} An-agent used for active mamunizgtion can induct in a paticnt an
irnmune response and can serve as an immunotherapy, Agents used for active
tnuinization can be, for example, the same tyvpes of mmunogens used for genermting
monoclonal antibodies in laboratory animals, and may mehade 3.4, 3,6, 7.8, 9, 10,

11, 12, or 13 or more contiguous amino acids from a region of AR andfor tau peptide.



WO 2021/236809

18

Iy cach of the embodiments of the péptides deseribed herein, the peptides may

comprise, consist, or consist essentially of the recited sequences.

{6892 In some embodiments of the disclosure, an Afitay mmunogen can
imchude an A peptide comprising 3-10 amino acids from residues 1-10or 12-25 of

the N-terminal sequence of AR {SEQ ID NO:O1) linked to a tau peptide comprising 3-
10 anuno acids from residues 244-400 of the fong fonm of tau (SEQ 1D NO:62). For
example, the tav peptide may comprise 3-13 amino acids from the microtubule
binding region of tau (residues 344-372 of SEQ 1D NO:A2).

[0093] In some embodiments of the disclosure, the Aff peptide can nchude 3-
10 amino acids from residues 18000 12225 of
BDAEFPRHDSOYEVHHOKLVFFAEDVGSNKGABOGLMVGGVVIA (SEQ ID

N{01}). Forexample, the Aff peptide is selected from the following:

PCT/US2021/033222

DAEFRHDSGY (SEQ ID NO:03),
DAEFRHDSG  (SEQ ID NO:04),
DAEFRHDS  (SEQ ID NO:05},
DAEFRHD (SEQ ID NO:06),
DAEFRH (SEQ ID NO:67},
DAEFR (SEQ ID NO:08),
DAEF (SEQ ID NO:09),
DAE (SEQ ID NO:10),
AEFRHDSGY (SEQID NO:11),
AEFRHADSG  (SEQID NO:12),
AEFRHDS (SEQ ID NO:13),
AEFRHD (SEQ ID NO:14),
AEFRH (SEQ ID NO:15),
AEFR (SEQ ID NO:16),
AFEF (SEQ ID NO:17),
EFRHDSGY  (SEQ D NO:1R),
EFRHDSG (SEQ 1D NO:19),
EFRHDS (SEC 1D NO:20),
EFRHD (SEC 1D NO:21),
EFRH (SEQ ID NO:22),
EFR (SEQ ID NO:23).
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FRIDSGY (SEQ ID NO:24),
FRUDSG (SEQ 1D NO25),
FRUDS (SEQ 1D NO:26),
FRHD (SEQ ID NO:27),
FRH (SEQ ID NO:28),
RHDSGY (SEQ ID NO:29),
RHDSG (SEQ ID NO:30),
RHDS (SEQ ID NO:31),
RHD (SEQ ID NO:32),
HDSGY (SEQ ID NO:33),
HDSG (SEQ ID NO:34),
HDS (SEQ ID NO:35),
DSGY (SEQ ID NO:36),
DSG {(SEQ 1D NO:3TY.
SGY (SEQ D NO:38).

VHHQKLVFFA (SEQ ID NO:1002),
VHHQKLVFF  (SEQ ID NO:1003),
VHHQKLVF  (SEQ ID NO:1004),
VHHQKLV (SEQ ID NO:1005),
VHHQKL (SEQ ID NO:1006),
HHQKLVFFAE (SEQ ID NO: 1007),
HHQKLVFFA  (SEQ ID NO: Hitig),
HHOQKLVFF  (SEQ ID NO: {9},
HHQKLVF (SEQ ID NO:1010),
HHQKLV (SEQ ID NO:1011),
HHQKL (SEQ ID NO:1012),
HQKLVFFAED (SEQ ID NO:1013),
HOKLVFFAE  (SEQID NO:1014),
HOKLVFFA  (SEQID NO:101S),

HOKLVFEF (SEQ ID NO:1016),
HQKLVF (SEQ ID NO:1017),
HQKLV (SEQ ID NO:1018),
HOQKL (SEQ ID NO:1019),

QKLVFFAEDV (SEQ ID NO:1020),
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OKLVFFAED  (SEQID NO:1021),
OKLVFFAE  (SEQ D NO:1022),
OKLVFFA (SEQ 1D NO: 123,

QKLVFF (SEQ ID NO:1024),
QKLVF (SEQ ID NO:1025),
QKLY (SEQ ID NO:1026),
QKL (SEQ IDNO: 1027,

KLVFFAEDVG (SEQ ID NO:1028),
KLVFFAEDV  (SEQID NO:1029),
KLVFFAED (SEQ ID NO:1030),

KLVFFAE (SEQ 1D NO:1031),
KLVFFA (SEQ 1D NO:1032),
KLVFF {SEQ ID NO:1033),
KLVF (SEQ ID NO:1034),
KLV {SEQ 1D NO: 1035},

LVFFAEDVG  (SEQID NO: 36},
LVFFAEDV (SEQ ID NO: {837},

LVFFAED (SEQ ID NO:1938),
LVFFAE (SEQ ID NO:1039),
LVFFA (SEQ ID NO:1040),
LVFF (SECHD NO 164D,
LVF (SEQ 1D NO: 1042),
VFFAEDVG  (SEQ ID NO:1043),
VFFAEDV (SEQ ID NO:1044),
VFFAED (SEQ ID NO:1045),
VFFAE (SEC ID NO:1046),
VFFA (SEC ID NO:1047),
VEF (SEQ ID NO:- 1048,
FFAEDVG (SEQ 1D NO:1049),
FFAEDV (SEQ ID NO:1650),
FFAED (SEQ ID NO:1051),
FFAE (SEQ ID NO:1052),
FFA (SEQ ID NO:1053),

FAEDVG (SEQ ID NO:1054),
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FAEDV (SEQ ID NO:1053),
FAED {(SEQ H NO1ES6), and
FAE {(SEQ D NO1s7).
{0094 In certain embodiments, the AR peptide is DAEFRHD (SEQ 1D

N{306), DAEFR (SEQ 1D NO-08) or EFRHD (SEGQ ID NO2 )

{0093} The tau peptide can correspond to a peptide comprising 3-13 amine
acids from residues 244-400 of SEQ D NG:O2. In some embodiments, the fragment
is unphosphorylated, In some embodiments, the fragment is phosphorvlated. In some
ambaodiments, the taw peptide comprises an amino acid sequence represented by the
consensus motf LVENVYK{SE) (SEQ ID NQ:A96). In some embodiments, the au
peptide comprises an amino acyd sequence represented by the consensus motif
KXXSXANXKHIH (SEQ 1D NO: 995) where X is any amine acid. Insonwe
embodiments, the tau peptide is selected from SEQ ID NOS: 146-996. In some

embodiments, the tau peptide is selected from the following:

QIVYKPY (SEQ ID NO:39),
QIVYKP (SEQ ID NO40),
QIVYKSV (SEQ ID NO:41),
BIVYKSV (SEQ D N(x:a2),
QIVYKS (SEQ 1D NOS3),
EIVYKSP (SEQ ID NO:43),
ETVYKS (SEQ ID NO:84),
EIVYKPY (SEQ D NO:44),
EIVYKP {SEQ ID NO:RS),
[VYKSPY {SEQ ID NQ:45),
VYK (SEQ 1D NO:46),
CNIKHVPG (SEQ 1D NO:#6),
CONIKHVP (SEQ ID NO:47),
NIKHVP (SEQ ID NO48),
HVPGGE (SEQ 1D NO=49),
HVPGG (SEQ ID NO:503,
HEKPGGG (SEQ ID NO:SD),
HKPGG (SEQ ID NQ:S2),
KHVPGGG SEQ ID NO:53),
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KHVPGG (SEQ 1D NOus4y,

HOPGGG (SEQ 1D NO:55),

HOPGE (SEQ 1D NO:S6)

VKSKIGST (SEQ 1D NORO,
SKIGSTEN (SEQ ID NO:817),
TENLKHQP (SEQ 1D NO:693),
ENLKHOPG (SEQ 1D NO:6rY),
SKIGSTDNIKH (SEQ ID NO:985),
SKIGSKDNIKH (SEQ ID NO:986}, and
SKIGSLDNIKH (SEQ ID NO:988).

In cach of these embodiments, the peptide may comprise, consist, or consist

essentially of the recited sequences.

{096} In some embodiments, the AR and tag peptides are Hoked to form a
dual AR/ Tau polypeptide. The AP and tau peptides can be linked by an intra-peptide
linker, For example, a polypeptide huker focated bebween the C-ermnal of the fiast
peptide and the N ternunal of the second peptide. With or without the intra-peptide
linker, the AR peptide and the tau peptide may be positioned in a dual Afitan
polvpeptide w any order. For example, the AP pepude may be positioned at the N-
terninal portion of the dual polypeptide and the tau peptide may be posttioned at the
C-termnal portion of the dual polypeptide. Or, the tau peptide may be positioned at
the N-teromnal portion of the deal polypeptide and the A peptide may be positioned
at the C-terminal portion of the dua! polypeptide side of the tav peptide. Reforence to
a first peptide or 3 second peptide herem is not mtended o suggest an order of the AR

or taw peptides in the polypeptide of the inununogens.

{0097} In addition, the C-terminal portion of the Al peptide, the tau peptide,
ot the dual AR-tau polypeptide can melude a hinker for conjugating the peptides or the
polypeptide to a carrier. Linkers that couple the peptides or dual polypeptide to the
carrier may mcluds, for example, GG, GGG, KK, KKK, AA, AAA, 88, 885, GAGA
{SEQ D NO®O), AGAG (SEQ 1D NOT), KGRG (SEQ ID NOE2), and the fike
between the peptides or dual polvpeptide and the carnier and may further melude a G-
ternunal ov & N-terminal oysteine to provide a short peptide Huker {e.g., G-G-C- KAK-
-, A-A-C-, or 5-5-C4). In some enhodiments, where the Cferminal residues in the

inmunogen are cither IVYKPV (SEQ 1D NO: 194, VYKPV (SEQ ID NO:195),



WO 2021/236809 PCT/US2021/033222
23

YRPV (SEQ I NOTas), KPV, or PV the linker fs s amine acid Hinker that does not
have a Neternanal glyeine {eg., GG, GAGA (SEQ ID NO:ROY. In some
cmbodiments, the linker comprises an amine acid sequence any ome 6 AA, AAA,
KK, KKK, 58, S58. AGAG (SEQ ID NOE1), GG, GGG, GAGA {SEQ 1D NO:80),
and KGKG (SEQ 1D NOR2Y. In some embodinients, any of the AR peptide, the tay
peptide, and the dual Af/tae polvpeptide may felde a U-torniinal oysteine without
the spacer. In some ambodiments, any of the A peptide, the tau peptide, and the dual

Afttan polypeptide may inchude a Ntenminal eysteine without the spacer.

{098] When the AP and tau polypeptides are linked to form a deal Affau
polypeptide, the lHoker may be a cleavable lnker. As used heroin, the term "cleavable
Hoker” refers to any Huker beteeen the antigenie peptides that promotes or otherwise
renders the Aff peptide and the tau peptide more susceptible to separation from cach
other by cleavage (for example, by endopeptidases, proteases, Jow pH or any other
means that may occur within or around the antigen-presenting cell) and, thereby,
processing by the antigen-presenting cell, than cguivalent peptides lacking such a
cleavable linker. In some compositions, the cleavable linker is 2 protcase-sensitive
dipeptiide or oligopeptide cleavable hinker, o cortain embodiments, the cleavable
Iinker is sensitive to cleavage by a protease of the trvpsin famiby of proteases. In
some compositions, the cleavable Hinker comprises an amine acid sequence selected
from the group consisting of arginine-argimne {Arg-Arg), arginine~-valine-arginne-
arginine (Arg-Vab-Arg-&rg, SEQ 1D NG9, valine-citruitine (Val-Cig}, valine
argimene (Val-Arg), vahne-dysine (Val-Lys}, valine-alamme (Val-Ala}, phonylalanine-
fysine (Phe-Lys), GAGA (SEQ 1D NO:BO), AGAG (SEQ 1D NO:3L), and KGKG
{SEQ ID NO®E2}). In some compositions, the cleavable hinker is argimine-arginine

{Arg-Avg)

{0099 in some cobodiments of the disclosure, the dual AR au polypeptide
comprises, consists or comsists essentiatly of an aming acid sequence selected from
DAEFRHDRROIVYKPV (SEQ ID NOST) or DAEFRHDRREIVYKSV (SEQ 1D
NQ:SR), or DABFRHDRRQIVYKPYXXC {(SEQ ID NQ:70), wherem XX and the C-
teroninal cystene are cach independently optional, or DAEFRHDRREIVYKSVIXC
{SEQ ID NO:79), whereln XX and C are independently optional and, if present, XX
can be GG, AA KK, 55, GAGA (8EQ ID NO:RH), AGAU (SEQ ID NCxRY Y, and
KGKG (SEQ ID NO:82).
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{00100} In some embodiments, the dual Afitau polvpeptide is as tollows:
[first peptide}-{linker 1i-[second peptide]-jlinker 2}{Cysi;

wherein, if the [first peptide] 15 an AR peptide then the [second peptide] is a tau
pepiide, and if the [first peptide} s a tav peptide, then the {scoond peptide] is an AP

peptide, cach of [linker 1}, {linker 2] and {Cys}] arc optional, and {linker 1] and [linker

2} are the same or different linkers.
{60161] In certain embodiments, the dual Afiitau polypeptide is ax follows:
[Cys]-[linker 2]-[first peptide]-[linker 1}-[second peptide]

wherein, if the [fivst peptide] is s A pepiide then the {second peptide] is a tau
peptide, and if the [fivst peptide] is a tau poptide, then the [second peptide] 18 an AR
peptide, and each of {hinker 1], fHinker 2} and [Cys} are optional, and {lnker 1] and

Hinker 21 are the same or different lnkers.

{60102} Exavples of the AP peptide include any one SEQ ID NOS 3-38 or
SEQ ID NOS: HO2-1087.

{00103} Examples of the toa peptide include any one of SEQ 1D NOS: 39-56,
B3-86, or 146-956,

{00104] [Linker 1] s optional, and when present, may be a cleavable linker, A
cleavable hoker, if present, can be 1-10 amino acids o fength. In some embodiments,

the linker comprises between about 1-10 amino acids, about 1-% amine acids, about {-

% anuno acids, about -7 ammo acids, about 1-6 amino acids, about 1-5 amino acids,
about -4 anyno acids, about 1-3 aming acids, abouwt 2 amino acids, or one { 1) aming
acid. In some embodiments, the cleavable linker 5 1 anuino acid, 7 amine acds, 3
amine acids, 4 anuno acids, 5 aming acids, H.amino acids, 7 amins ackds, 8 amine
acids, ¢ amino acids, or 10 anuno acids, Io some cmbodiments, the inker mav be g
cleavable hnker having an amine acid sequence selected from the group consisting of
arginme-argimine (Arg-Arg), arginine-valme-arginmne-arginine (Arg-Val-Arg-Arg
SEQ 1D NO:693, valine-citndline {Val-Uit), valine-arginine {Val-Agg), valine-lysing
{Val-Lys), valine-alanine (Val-Ala}, phenvlalanme-fysine (Phe-Lys), glyome-alanine-
glyeme-alanine (Gly-Ala-Gly-Alg; SEQ ID NORO}, alanine~-ghyveine-alanine-glyeine
{Gly-Ala-Gly-Ala; SEQ 1D NQG:81), and lysine-glyeine-tysine-glyeine (Lys-Gly-Lys-
Gly: SEQ ID NO:82).
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{0B185] Hinker 2} is optional, and when present i a linker that couples the
potypeptide to a carrier. A linker, if present, can be 110 amino acids in length. In
some embodiments, the linker comprises between about 1-10 amino acids, abowt 129
amino acids, about {-8 amino acids, about 1-7 mmino acids, about 1-6 annino acids,
about 1-5 amino acids, about 1-4 amino acids, aboust 1-3 antino acids, shout T amino
acids, or ong (1} amine acid, In some pnbodiments, the lnker is 1 amino acid, 2
annno acids, 3 amine acids, 4 amine acids, 3 anuno acids, 6 amino acids, 7 aniino
acids, 8 anune acids, 9 mmine aeids, or 1) apuno acids. Ty some ainbodiments, the
amine acid composition of a hinker can mimic the composition of Hnkors found m
naneal myltdomain proteins, where cortan aming adids are overrepresentad,
underrepresented or equi-represented in nanual hinkers as compared to thenr

abundance in whole protein. For example, threonine {Thr), serine {Ser), prohine (Pro),

-

sdyeine (Gly), aspartic actd (Aspl, Bestne {(Lys), ghutamine (Gln), asparagine (Asn),

arginine (Arg), phenvialaning (Phel, glutamic and (Ghy) and alapiag {AlR) are

<

verrepresented in natural hinkers. In contrast, isoleveine (He}, tyrosine (Tyn),
tryptophan {Trp), and cysteing {Cvs) are underreprosented. i general,
overrepresenied amino actds were polar uncharged or charged residues, which
constitute approximiately 30% of naturally encoded amuno acids, and Pro, Thy, and
Gln were the most preferable amino acids for natural tinkers. In some embodiments,
the amino actd composition of a lnker can mumie the composition of {inkers
comanty found in recombinant profeins, which can peaerally by classified as
flexible or nigid hnkers. For example, flexible hnkers found I recombinant proteins
are generally composed of small, now-polar (e g Gly) or polar (e.g. Ser or Thy) amino
acids whose small size provides flexibility and allows for mobility of the cotmecting
fimetional domams. The meorporation of, e, Ser or Thr can maintan the stalality of
the Hnker in aqueouns solotions by fornung hydrogen bonds with the water molecules,
and therefore can reduce interactions between the hinker and the immunogens. In
some embodiments, a linker compriscs stretehes of Gly and Ser residues {7°GS™
tinker). An example of 3 widely used floxible hnker 18 (Gly-Gly-Senn, (Gly-Gly-Gly-
Senn (SEQ D NOHI62) or (Ghy-Gly-Ghy-Gly-Ser)n (SEQ 1D NOTO63), where n=l-
3. Adjusting the copy numder "n” can optintze a Huker 10 achiove sufficiem
separation of the funclivnal impumoger domains o, ef., YIAKIMIZe Mt INNUBOECHIC
response. Many other flexible hinkers have been designed for recombinant fusion

proteins that can be used hereim. In some embodiments, linkers can be rich in small or
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polar amino acids such as Gly and Ser but also contain addivonal amino acids such as

Thr and Ala to maintain Sexibibity, as well as polar anvino acids such as Lys and Glu

to improve solubility. Seg, eg, Chen, X ef ad, “Fusion Protein Linkors: Property,

Desion and Functionality™ dev Drug Deliv Rev. | 15, 65(10): 1337-1369 (203). In

certain exnbodiments, when present, the Huker can be an amino acid sequence selected
from the group consisting of as GG, GGH, KK, KKK, AA, AAA, 88, 885, G-A-G-A
{SEQ D NORO), A-G-A-G (SEQ ID NO:81), and K-G-K-G (SEQ 1D NOR2Y.

{00106}

{Cys] i3 optional and can be helpfil o conjugate the polypeptide to a

carrier, When present, the Cys can be at the U-ternanal portion of the polypeptide, or

at the N~ternunal portion of the polypeptide.

{86167] Examples of the {first peptide}-{hnker 1 ]-{second peptrde}-{finker 21-
[Cysd dual APy polypeptide of the disclosure tnctude the following:
Table 1
Abeta tau
SR Endo BEQ
Inmunogen Abeta peptidase Tan C-TParminal Immurniogen
iab ID |Sequence linkery |Sequence iinker BEQ ID WO
SREFRAD ] QIVYRER e
i0 DAEFRHD (42 RR QIVYXPV | 39 None c 60
18 DAEFRHD Ge RR QIVYKPV | 38 AR c 6l
19 DAEFRHD Ge RR QIVYXPV | 39 KK c 62
20 DAEFRHD G¢ RR BIVYKSE | 43 e c 63
21 DAEFRHD g6 RR EIVYKSE | 43 AR c 64
22 DAEFRHD Ge RR BEIVYXRSP | 43 Nene c 65
23 DAEFRHD Ge RR RIVYKSE | 43 KK C &6
iz DAEFRED | DS BR MIKHVE | 48 elel C 78

[00108]

{00109)

Pelypeptide Immunogens

The AP peptide, the tan peptide and, the dual Af/ae polypeptide are

innanogens in accordance with the disclosure. In some embodiments, the peptides

and the dual Af-iag polvpeptide can be hinked to a sutable carier to help chat an

imnwne response. Accordingly, one o more the peplides and dual Af-tan

polvpeptides of the disclosure can be inked to & carvier. For example, cach of the Af

peptide, tau peptide and the AB-tau polypeptide may be linked to the carrier with ov
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without spacer amino acids (e.g., Ghy~Gly, Gly-Gly-Gly, Ala-Ala, Ala-Ala-Alg, Lys-
lxs Lys-Lys-Lys, Ser-Ser, Ser~-Ser-Ser, Giv-Alda-Ghe-Ala (SEQ 1D NO:&8), Ala-Gly-
Ala-Gly (SEQ 1D NCe&1D), or Lys-Glyv-Love-Gly (SEQ 1D NOSB2Y). In cortain
ernbodiments, the doual Af-tou polypeptide can be linked to o suitable carvier using a
Coterminal oysteine to provide a lnker between the peptide(s) and the carrier or the
dual Aftau polypeptide and the carrter, In certain embodiments, the dual ARty
polypeptide can be linked to a suitable carrier using s N-ternunal cysteine to provide
a linker between the peptidels) and the carnier. Tn some embodinients, where the C-
tevminal residucs o the innnunogen are eithey IVYKPV (SEQ D NO:184), VYKPY
(SEQ ID NGHI98), YKPV (SEQ D NO:H196), KPV, or PV the hinker is an amine acid
finker that does not have a N-terminal ghveine (e g, GG, GAGA (SEQ 1D NO:RGy.

{00114 Swutable carmiers include, but are not linsted to serum albwmins,
keyhole impet hemocyanin, inmunoglobulin molecules, thyroglobulin, ovalbunin,
tetanus toxoid, or a toxoid from other pathogemie bacteria, such as diphtheria (e g.,
CRMI1973, & coli, cholera, or FL pydord, ov an attenaated toxin dertvative, T cell
spitopes ane alse suitable carmier molecudes. Sone conjugates can be formced by
tmking poptide imomunogens of the invention to an immumostimulatory polymer
molecale {e g, tripalmitoyvl-S-glycerine oysteine (Pam3Cys), mannan (a mannose
polvmmer), or ghucan (3 P 1-2 polvmen)), cvickines {eg., IL-1, HL-] alpha and §§
peptides, IL-2, v-INF, IL-10, GM-CSF), and chemokines {e.g., MIPl-g and . and
RANTES) Additional carriers inclode viras-like particles. In some compositions,
mnnanogenic peptides can also be hnked to carviers by chenncal orosshinking.
Technigues for Hinking an impwmogen to 3 camier inchude the fomation of disulfide
linkages asing Nesuccinimidyl 3-(Z-pyridylthiojproprionate (SPDF), and succhnimidyl
4 N-maleimidomethylovelohexane-L-carboxylate (SMCC) ( the peptide lacks a
sulfhvdryl group, this can be provided by addition of 8 cysteine residue). These
reagents create a disulfide hinkage between themselves and peptide cysteine resides on
one protein and an anude hinkage through the epstlon~amino on a lyvsine, or other free
anuno group it other amino acids. In sowe ervbodiments, chemical crosslinking can
comprise use of SBAP {succimnudyl 3-(hrompacetamido)propionate), which is &
short (6.2 angstron) cross-linker for anune-to~-sulthydry! conjugation via N-
hydroxysuccinimide {NHS) ester and bromoacety] reactive groups. A variety of such

disalfide/anude-forming agents are describod by Jansen & af, “Tmoumoetoxins:
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Hybrid Molecules Combining High Specificity and Potent Cytotoxicity™
fmmunologivel Reviews 62:188-216 (Febraary 1982). Other bifunctional couphing
agents form a thioether rather than a disulfide linkage. Many of these thio-ether
forming agents are conmercially available and include reactive esters of 6~
maletmidocaproic acid, 2-bromoacetic acid, and 2-todoacetic actd, 4-{Nemadeinudo-
mgthyhey- clohexane- T-varboxydic acid. The carboxyl groups can be activated by
combining them with sveciminude or {-hydroxyl-2-nitro-4-sulfonic acid, sodium salt,
Viras-like particles (VLPs), also called psendovirions or virus-derived particles,
represent subunit structures composed of multiple copies of a viral capsid andior
envelope protein capable of self-assembly o VLPs of defined spherical synunetey
in vivo, (Powilleit, ef ol Q0073 FLoS ONE 2{5yed15) Alernatively, peptide
imnumogens can be linked to at least one artificial T-cell epliope capable of binding a
large propartion of MHC Class I moelecules, such as the pan DR epitape {("PADRE").
Pan DR-binding peptides (PADRE)Y are deseribed m US 3,736,142, WO 9507747,

and Alexander, et of, Iy, 1751761 (1994),

{00111 Active immunogens can be presented m muitimerie form in which
muttiple copices of an inununogen {peptide of polypeptide) are presented on a carier
as a single covalent molecule. Tn some erabadiments, the carrter inclades various
forms of the dual Afi/tau polypeptide. For instance, the dual AB/tau polypeptide of
the immunogen can include polypeptides that have the AR antigen and the tsu antigen
in different orders, or may be present with ov without an wtrapeptide Hoker sadfor a

Linker to g carrier.

{60112] in some compositions, the immumogenic peptides can also be
expressed as fusion proteins with carriers. In certaln compositions, the immunogenic
peptides can be linked at the anuno terminas, the carbonyd teomines, or internally to
the carvier. In somw compositions, the earrier 18 CRM Y7, {n some composstions, the

careier is diphtheria toxoid,

86113 Nugleic Acids
{060114] The disclosure further provides nucleic acids encoding any of the

amyloid-bota (AD) peptides and the taw peptides as disclosed herein, The nacleie acid
inmmmunetherapy compositions, as disclosed heretn, comprise, consist of, or consist

essentially of, a first nucleic acid sequence encoding an amylotd-beta (Af) peptide,
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and a second nucleie acid sequence encoding 8 tav peptide as disclosed herein, For
example, the AR peptide is a sequence that s 3-18 amino acid residues in fength and
fronm the fiest ton N-terminal residues of SEQ ID NGOL, and the tau peptide is 2
sequence that 1s 3-13 anuno acids in length and from residues 344-400 of SEQ 1D
NOWO2 Accordimgly, a nuclere acid encoding any of SEQ 1D NOS: 3-38 or SEQ 1D
NOS:1002- 157 may be combined with a nucleic acid encoding any of SEQ 1D NOS:
356, R3-86, or 146-996 to provide an impwmogen and a component of
pharmaceutical composition of the disclosure. Likewise, one or more nucleic acids
encoding mwv of Abeta and tau sequences way oxhade the codons for an RE- N-
terminal or -RR C-terompal dipeptide. In certan embodiments, the AR and fau
peptide sequences may be encoded by the same nucleie acid sequence or by separate
sucleie acid sequences. T some embodiments, the nucleie acid sequences may also
encode a inker to a carvier andfor a C-termunal cvsteine as descrtbed heretn. In
addition, when & single nucleic acid scquence cneodes both peptides, the sequense
may also encode an fntra-peptide linker as desenbed herein. The mucleie acid
compositions desertbed herein (pharmaceutical compositions} can boased in methods
for treating or effecting prophylaxis andfor prevention of Alzheimer's disease. In
another enabodiment, the nucleic acid immumotherapy compositions as disclosed
herein provide compositions for reducing pathogenic forms of AR andfor tav in the
subject andfor n the tssue of the subjeet. In some embodiments, the A andior fau
reduced by the mmounetherapy compuositions is the pathological formds) of the AR
{e.g extraceltolar plague deposits of the Pramylond peptide (AR} neuritic amyloid
plagues), anddor taa (e g Hame-shaped neurofibvillary tangles of tau; nearofibritlary
tangles of tay). In yet other embodiment, pathological indicators of
nenrodegenerative disease are decreased by the nuclete acid immunotherapy
compositions. [n another embodiment, the nuclete acid immunotherapy compogitions
as disclosed hevein provide compositons for redocing brain AR and hrain tan.

{R115] A nucleie aoid such as DNA that encodes an tmmunogen and 1s used as

ki

a vageine can be referved to s 2 "DNA impnnogen” or "DNA vaccine” as the
encaded polvpeptides are expressed ia vive after administration of the DNA. DNA
vaceines are intended to induce antibodies against the proteins of interest they encode
i1t a subject by integrating DNA encoding the proteins of interest ilo a vector (a

plasoid or vivus) administering the vector to the subject; and expressing the proteins
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of fterest i the subject in which the vector has been adnunistered to stimulate the
immane system of the sobject. A DNA vacoine remains in the body of the sabject for
a long time afier the admbstration, and continges o slowly produce the encoded
proteins. Thus, excessive e responses can be avorded. DNA vaccines can also
be modified using a genetic engineering wehwigques. Optionatly, such nuclere acids
forther encode a signal peptide and can be expressed with the signal peptide linked o
peptide. Coding sequences of nucleic acids can be operably linked with regulatory
sequetices (o ensure expression of the coding sequences, such as & promoter,
enhancer, ribosome binding site, trunscription termination sigoal, and the ke, The
mseleic aouds encoding AP and tau can oceor n xolated forne or can be cloned into
ang or more vectors. The nucleie acids can be synthesized by, for example, solid state
synthesis or PCR of overlapping oligonucleondes. Nucleie acids encoding AR and tau
peptides and polypeptides with and without linkers or cleavable Hinkers and with owr
without protein based carriors can be jomged as onge contiguous nucleic acid, e.g.,

within an expression vector.

j66116] DINA is move stable than RNA, but invelves some potential safety risks
such s induction of antt-DNA antibodies, thus  some cmbodiments, the nucleic acid
can be RMA. RNA nueleie actd that encodes sy ivununogen and s used a8 a vaccine
can be referred to as a "RNA immunogen” or "BRNA vaccing™ or "mRNA vaccineg” as
the encaded polvpeptides are expressed i vive atier adiministration of the RNA,
Ribonucleic acid {RNAY vaccines can safely direct a sabject’s cellolar machunery to
prodace one or more polypeptide(s) of interest. In some embodiments, a RNA
vaceing can be a non-replicating mBNA {messengee-RNAY or & visally derived, self-
amphifying RNA. mRNA-based vaceines eneade the antigens of interest and contain
5% and 3 vntranslated regions (UTRs), whereas self-amphfyving RNAs encode not only
the antigens, but also the viral replication machinery that enables intracellular RNA
amplification and abundant proteim expression. fn vitre transeribed mRNA can be
produced from a hncar DNA teoplate using a T7, 2 T3 or an Spé phage RNA
polyraerase. The resulting product can contain an open reading frame that encodes the
peptides of interest as disclosed heretn, flanking 57 and 3-UTR sequences, 8 § cap
and a poly(A) tal. In some embodiments, a RNA vaceine can conymise trans-
mnphifying RNA (for example, see Beissent er af,, Moleculor Therapy January 2020

28(11116-128). In certam cmbodiments, BNA vaccines encode an Al peptide and 2
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tau peptide as disclosed herein, and ave capable of expressing the A and a tan
peptides, in particutar if wansferred mto a cell such as an mmature antigen presenting
cell, RNA may alse contain sequences which encode other polypeptide sequeonces
such as immune stimolating clements. In some embodiments, the RNA of a RNA
vacoine can be modified RNA. The torm "nwodified” o the context of the RNA can
inchude any medification of RNA which is not naturally present in RNA Fur
example, modified RNA can refer to RNA with a 5'-cap; however, RNA may
comprise further modifications. A 5-cap can be modified to possess the ability to
stabiiize RNA when attached thercto, In certain ombodiments, a further modification
may be an extension or ngwation of the naturally ocvarring poly(A) il or an
alteration of the 5 or Yuntranslated regions (LUTR). In some covbodiments, the RNA
ez or mRNA vaccine is formulated 10 an effective amount to produce an antigen
specifie Inwmane response inasubfect. For exmmple, the RNA vaccing formulation is
adminstered o a subicot iy arder o stunudate the huwmoral andfor eclllar imnume
systent of the subject against the AP and tav antigens, and thus pay further conprise
one or more adjuvant(s), diluents, carviers, andfor excipients, and is applicd to the
subject in any suitable route in order to clicit a protective and/or therapeutic inwmane

reaction against the A and fav antigens.

{06117| Basic texts disclosing general methods of meleadar biology, alf of
wiich gre incorporated by reference, include: Sambrook, § er @/, Molecular Cloning:
A Laboratory Manual, 2 Editon, Cold Spring Harbor Press, Cold Spring Harbor,
NUY ., 1989; Ausubel, F M et al. Current Protocols in Molecular Biology, Vol 2,
Wiloy-Interscionce, New York, (curromt edition); Keiegler, Gene Transfer and
Expression: A Laboratory Manoal (1990 Glover, DM, od, DNA Cloning: A
Practical Approach, vol. T & T, IRL Press, 1985 Albers, B or &/, Molecular Biology
of the Cell, 2% Ed., Garland Poblishing, Inc., New York NY. {1989 Watson, I D er
., Recombinant DNA, 2™ Ed |, Scientific American Books, New York, 1992 and
Old, R W et ol Principles of Gene Manipulation: An Introduction te Genetic

Engineering, 2™ Ed., University of California Press, Berkeley, Calif (1981).

{60118] Techniques for the manipulation of nucleic anids, such as, e.g,
generating mutations in sequences, sub-clouing, labehing probes, sequencing,
hybridization and the ke are well deseribed in the scientific and patent Inerature.

See, e.g., Sambrook, ed., MOLECULAR CLONING: A LABORATORY MANUAL



WO 2021/236809 PCT/US2021/033222
32

(2ND ED ), Vois 143, Cold Spring Harbor Laboratory, {1989), CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY, Ausubel, ed. John Wiley & Sons, Inc.,
New York (19973 LABORATORY TECHNIQUES IN BIOCHEMISTRY AND
MOLECULAR BIOLOGY: HYBRIDIZATION WITH NUCLEIC ACID PROBES,

Part §. Tijssen, ed. Blsevier, NY. (1993).

{0119 Nuclete acids, veetors, capsids, polypeptides, and the like can be
analyzed and guantified by any of a number of general means well known o those of
skifl in the art. These include, ¢z, anatytical biochemical methods such as NMR,
spectrophotometry, radiography, clectrophoresis, capiliary clectrophoresis, high
performance Hquid chromatography (HPLO), thin laver chromatography (TLC), and
hyperdiffusion chromatography, various imrunological rethods, eg. fluid or gel
precipitin reactions, immunoditfusion, immano-clectrophoresis, radioinmnunoassays
{RIAsS), enzyme~linked inununosorbent assavs (ELISAs). imnunofluorescence
assays, Southemn analysis, Northern analysis, dot-blot analysis, gel electrophoresis
{e.g.. SDS-PAGE}, RT-PUR, quantitative PCR, other nucleic acid or target or signal
amphification methods, radiolabeling, scintiliation counting, and affinity

clwomatography.

[00120] Pharmaceutical Compositions
{00121} Each of the peptides and immunogens described herein can be

presented in a pharmaceutical composition that is administered with pharmaceutically
acceptable adiuvants and pharmaceuatically acceptable excipionts. The adjuvant
increases the titer of induced antbodies and/or the hinding affinity of induced
antibodies relative to the situation i the peptide were used alone, A varisty of
adiuvants can be used in combination with an mmunogen of the discloswe 1o clicit an
immwne response, Some adivvants augiacni the intrmsic response © an innBOgS
without causing conformational changes in the immunogen that affect the gualitative
form of the response. An adjpvant may be a natural compound, a modified version of
or derivative of a natural compownd, or a syuthetio compoand.

{80122 Some adjuvants include aluminam salts, such as alumbnan bydroxade

and aluminum phosphate, 3 De-O-avylated monophosphory! Hipid A (MPL™) (see

GB 2220211 (RIBI immunoChem Research Inc., Hamilton, Montana, now part of
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Corixa). As used herein, MPL refers to naturad and svothetic versions of MPL.
Examples of synthetic versions inclade PHADY, 3D-PHAD™ and 3D(6A-PHADY

{Avant Polar Lipids, Alabaster, Alabama}.

{00123} Q85-21 s a trterpene glycoside or saponin isolated from the bark of the
Quillaja saponaria Moling tree found in South Ameniea (see Kensil of of, in Vaccine
Desigr The Subunit and Adpevant Approach {eds. Powell & Newman, Plenum
Pregs, NY, 199533 (05-21 products fuchude Stimulon®: (Antigenics, Inc, Now York,
NY: now Agenus, Ine. Lexangton, MAY and Q85-21 Vaccine Adjuvant (Desert King,
San Diego, CA). QS-21 has been dixclosed, characterieed, and evaloated in US
3,087,540, and US 8,034 348 the disclosures of which are herein incorporated by
reference. Additonally, QS-21 bas been evaluated i mumerous clintcal nals in
various dosages. See, NCTOOV60G53 1

{clintcaltrials. goviet2/showdstudy/ NCTO0US053 1), Hull ef al., Qurr Alzheimer Res,
01T Jul; 1407y 696708 {evaluated 50 mop of QS-21 n with various doses of
vaceing ACC-001 1 Gilman ef ol "Chnical effects of Abeta invnumzation (ANTHD
i patients with AD n an intervupted wrial” Newrology, 2008 May 10; 6493133362,
Wald er af., “Safety and imemmoegenicity of long HSV-2 peptides complexed with
rhHse 70 iy HSV-2 seropositive persons”™ Vaceing 201 1 29047 18520-8529; and
Canmingham ef ol “Efficacy of the Herpes Zoster Subunit Vaceine n Adulis 70
Years of Age or Older.”™ NMEIM. 2016 Sep 85, 37311 n1019-32. Q5-21 s used in
FDA approved vacoines inchuding SHINGRIX. SHINGRIX contains S8 moeg of Q8-

210 certan embodiments, the amount of 3521 15 from abowut 10 pg to sbout 500

HE.
{98124] TOL O3S 1s an analogue of Q5-21 {Adjuvance Techwniologies, Lincoln,

NE}. The semisynthetic TQL 1035 has been characterized in comparison to QS5-21 as
having high parity, increased smbiiii}-‘, decreased focal tolerability, decreased systemic
tolerability. TQLIOSS has been disclosed, characterized, and evaluated in
US20180327436 AL WO20I8191398 AL, WOZOIR200636 A, and WQZO18079160
Al, the disclosures of which are herein Incorporated by reference. US20180327436
Al teaches that 2.3 fold more TQHUSS was superior to 20 pg QS-21 but there was not
an improvement over S0 e TQUISS, However, unlike Q5-21 there was no increase in
either weight loss or hemolysis of RBC ag the TQL 1033 dose increased,

WOZOIE200656 Al teaches that with an optinial mnowt of TQIG3S, one con lower
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the mmow of antigen and achieve superior titers, In cortain ermbodiments, the amount

of TLIOSS & from sbow HY e o ahowd 306 po

[00125] {Other adpuvants are ol in water emulsions {such as sgqualene or peanut
oif), optionally in combination with imonee stimualants, sach as monophosphoryl
Lpid A {vee Stoute ef of , N Engl A Med. 336, 36-91 (1997}, pluronic polymers, and
killed myveobacteria. Ribt adjuvants are oil-ii-water emulsions. Ribi contans a
metabolizable oif (squalene) emulafied with saline contatming Tween 80, Ribi also
contains refined myeohactenial products which act as mumunostimulants and bacterial
monophosphoryt hptd A, Other adievants can be UpG oligonecieotides (see WO
98:40100), ovtokines {e.g., 11, 1.-1 alpha and P peptides, 1L-2, y~INF, 1L-10, GM-
CSFY, chemokines (e.g, MIPl-a and 8, and RANTES), saponinsg, RNA, and/or TLR
agonists (for example, TLRA agonists such as MPL and synthetic MPL molecales),
anunoatky! glucosaminide phosphate and other TLR agonists. Adjpuvants can be

Lentor oan

e

adrmnistered as a copponent of a therapeutic composition with an active a
be admimistered separately, before, conowrrently with, or after adwministration of the

therapeutic agent.

[80126] In various embodiments of the disclosure, the adjuvant s QS-21
{Stmmulon™). In some compositions, the adjuvant is MPL. In certain embodiments,

the amount of MPL is from about 10 pg fo about 308 gg. In some compositions, the
adpuvant is TQLIOSS, In certain embodiments, the amount of TQLIOSS is from about
11 pg to about 300 g In some compositions, the adjuvant 15 Q821 In certam
embodiments, the amowunt of Q521 is from about 10 pg to abost 300 v, In sonmwe
composiftons, the adiuvant is a combination of MPL and QS-21. In some
compositions, the adjuvant is g combination of MPL and TQL O3S Iy some

compositions, the adjuvant can be tn a Hposomal formulation.

{00127] by addition, some embodiments of the discloswre can comprise a
multiple witigen presenting svsteny (MAP)Y. Multiple antigen-presenting peptide
vaoring systoms bave been doveloped o avoid the adverse effects assoeiated with
conventional vacomes {2.e., hve-attenuated, killed or inactivated pathogens), carrier
protefus and eviotoxic adjuvants. Two main approaches have been used to develop
muitiple antigen presenting peptide vaceine systems: (1) the addition of functional
componenty, ¢.g., T-cell epitopes, cell-penetrating peptides, and lipoplulic motetics;

and (2} synthetic approaches using size-defined nanomaterials, e g, self-assembling
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peptides, non-peptidic dendrimers, and gold nanoparticles, as antigen~-displayving
platforms. Use of a multiple antigenic peptide (MAP) system can improve the
sometines poot mmunogenicity of subuwmit peptide vaccines. In a MAP system,
multiple copics of antigenic peptides are stimultancously bound 1o the o~ and s-amino
groups of a non-mmunogenic Lys-based dendnitic scaffold, helping to confer stabihity
from: degradation, thus enhancing molecular recognition by inmune cells, and
mduction of stronger simnmune responses compared with small antigenic pephides
alone. In some compositions, the MAP comprises ong or more of a Lys-based
dendnitic seaffold, helper T-cell epitopes, impnune stimulating lipophilic moteties, cell
penetrating pephides, radical induced polyvmenzation, seif-assembling navoparticies as

antigen-presenting platforms and gold nanoparticles.

{00128} Pharmaceatical compositions for paventorad admirnstration are
preferably stertle and substantially isotonic and manufactured under GMP conditions.
Pharmaceutical eompositions can be provided in unit dosage form {7.¢., the dosage for
a single adounistration). Pharmaceuticad composiiions can be formulated using ong or
more physiologically acceptable carriers, diluents, excipients or auxibanes, The
formulation depends on the rowde of admundstration chosen.  For injection, the peptides
of the disclosure can be fornudated in aqueous solutions, preferably m physiologically
compatible buffers such as Haok's solution, Ringer’s solution, or physiological saling
or acetate bubfer {f0 reduce discomfort at the site of mijectimn). The solution tan
contain formaelatory agents such as susperding, stabilizing andéor dispersing agents.
Alternatively, peptide compositions can be i bvophilized form for constitation with a

suitable vehicle, e g, sterile pyrogen-free water, bofore use,

{98129 Pepides {and optionally a carrier fused to the pepuidels)) can also be
admistered in the form of a nucleie acid encoding the peptide(s} and expressed in
sty i a sabject. A nucleic acid scoment cncoding an Immranogen is typically linked
to regdatory elements, such as 3 promaoter and enhancer that allow expression of the
DINA segmentin the intended target colls of a sebject. For expression in blood cells,
as is desirable for inducton of an hvamune response, promoter and enhancer cloments
from, for example, light or heavy chain mmanmoglobulin genes or the CMV major
mtermediate early promoter and eabancer sre suntable to direct expression. The

Hinked regulatory eloments and coding sequences are often cloned into a vector.
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{98130} DNA and RNA can be delivered in naked form (e, without colioidal
or encapsulating materials). Altematively a number of viral vector systems can be
used inclading retrovival systoms (see, e, Bons-Lawrie and Tawmin, Crwe, Opin.
Gener. Develop, 3013 HR-109 (1993 adenovival veetors (see, e, Betteral, /.
Firel, 67103 121 (1990, adeno-associated viras vectors {see, e.g., Zhou e al.,
J Exp Med, 179(6) 1867-75 (1994}, viral vectors from the pox famly including
vaceia virus and the avian pox viruses, viral vectors from the alpha virus genus such
as those derived from Sindbis and Sembikis Forest Viruses {ree, e g, Dubensky ef ol
S Fired, T SOE-310 {1996)), Veneruelan equine encephahiis virus (see 1S
3,643,576) and rhabdoviruses, such as vestoular stomatitis virus {see W 96/346235)
and papillomaviruses (WO 94712629, Ohe er ol |, Fhonan Gene Therapy 6(3):323-333
{1995 and Xiao & Brandsma, Nucleie doids. Kes, 24(1302620-2622 (1996}
{00131 DNA and RNA encoding mn inmunogen, or a vector confaining the
same, can be packaged nto liposomes, nanoparticles or hpoproteins complexes.
Suitable other polymers, inchude, for example, protaming liposomes, polysaccharide
particles, cationic nanoemulsion, cationic polymier, cationic polymer posone,
cationic lipid nanoparticles, cationic lipid, cholesterol nanoparticles, catiome hipid-
cholesterol, PEG nanoparticle, or dendrimer nanoparticles. Additional suitable Hpids
and related analogs are deseribed by US 5,208,036, US 5264618, US 52793833, and
LS 5,283,185, cach of which are herein mcorporated by reference in therr entirety.
Veotors and DNA encoding an mumonogen can also be adsorbed o or assocrated with
parbcutate carriers, examples of which mehude polvmethyvl methacrylate polymers and
putylactides and poly(lactide-co-glveolides), {see, eg., MeGee et ol S Micro Encap.

Mar-Apr 1997; 14(2):197-210),

{00132 Pharmaceetically acceptable cartier compositions can also inclode
additives, including, bat not Himited to, water, pharmaceutically acceptable organic
sofvents, collagen, polyvinyl alcohol, pelyvinylpyrmdidone, carboxyvingt polymers,
carboxymethviceHulose sodium, sodium polyacrylate, sodium alginate, water-soluble
dextran, carboxymethy! starch sodiom, pectin, methvicellulose, ethyleethdose,
xanthan gum, gam arabic, caseln, agay, polycthylene glyeol, dighveerine, glycerine,
propyienc glyeol, petrolatumy, pavaffin, stearyl alcohol, stearic acid, human sonwn
atbunun, mannitol, sorbitol, lactose, and sarfactants acceptable ag pharmaceutical

additives.
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{08133 Subjects Amenable to Treatment
{6134 The presence of AP plagues andfor neurodibrillary tanglos has been
found in several diseases including Alzheimer’s disease, Down's syndrome, mild

cognitive impatrment, cerchral amyloid angiopathy, primary age—rciaieﬁ tawopathy,
postencephalitic parkinsontsm, postivaumatic dementia or demontia pugilistica, Pick’s
disease, type C Niemunn-Fick disense, supranuciear palsy, frontotemporal dementia,
frontotemporal fobar degeneration, argyrophulic grain disease, globolar glind
tavopathy, amyotrophic fateral selerosis/parkinsonisr dementia complex of Guam,
corticobasal degeneration (CBD), dementia with Lewy bodies, Lowy bady variant of
Alzheimer’s disease (LBVAD), clwonic traumatic encephalopathy (TTE), globular
ghal tauopathy (GGTY, Parkinson’s disease, progressive supranuciear palsy (PSP, dry

age-refated macular degeneration (AMDY), and mclasion-hody myositis,

{H135) The compositions and methods of the disclosere can be ased in
treatment or prophylaxis of any of these diseases. Becaase of the widespread
assoviation between neurological discases and AD andfor tay, the conpositions and
miethods of the disclosure can be used in treatment or prophyviaas of any subject
showing elevated fevels of AD andiortan (e g, in the CSF) compared with a mean
vatue i individoals without newrologival disease. The compositions and methods-of
the discloswre can also be used in freatment or prophvlanis of nearological disease in
individuals having a mutation in AR andior tau associated with neurclogical discase.

The methods are particularly suitable for treatment or prophylaxis of Alzheimer’s

diseass
{98136] Subiects simenable to treatment inclode individoals at risk of disease

bat not showing symptoms, as well as patients prosently showing symptoms,
mcluding treatment natve subjects thathave not been provious treated for disease.
Subrjcets at risk of disease include those in an aging population, asyioptomatic
subjects with Af andior tau pathologies and having a known genetic risk of disease.
Such individuals include those having relatives who have experienced this diseasce,
audd those whose risk is detormined by analysis of genctic or biochemical markers.
Genetie markers of risk inclade matations i A{t’» ancdfor tag, as well as mutations in
other penes associated with newological disease. For example, the ApoEd allele in
heterozygous and even more se i homozygous fornt 1s associated with nisk of

Alzhetmer’s discase (ADY. Other markers of risk of Alzheimer’s disense tnclude
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mutations i the APP gene, particularty nudations at position 717 and positions 670
and 671 referred to as the Hardy and Swedish mutations respectively, mustations m the
prosendlin genes, PST and PS2, a faly history of AD, hypercholesterolomia or
atherosclerosts. Individuals presently sutfering from Alzhetmer’s discase can be
recogrized by PET mmaging, from charactenistic dementia, as well as the presence of
rizk factors described above. o addition, a nember of diagnostic tests are available
for identifving individuals who bave AD. These include measurement of CSF or
blood tau or phospho-tau and AR42 levels. Elevated tau or phospho-~-tan and
decreased AP42 levels signify the presence of AD. Sonwe mutabons assocmated with
Parkinson’s discase, for example, Ala30Pro or AlaS3Thy, or mutations i other genes
associated with Parkinson's disease such as leveine-rich repeat kinase (LRRKZ or
PARKE). Subjects can also be disgnosed with any of the nowrological discases

mentioned above by the oriterta of the DSM IV TR.

{8137} In ssymptomatic subjects, treatment can begin at any age (e, 10, 340,
3 ormore). Usually, bowever, # s not necessary 1o begin treatment until a subject
reaches 20, 30, 40, 50, 60, 70, RO, or 90 years of age. Treatment typically entasls
muldtiple dosages overa period of time. Treatment can be pvatored by assaying
antibody fevels over time. I the response falls, a boostor dosage is idicated. In the
case of potential Down's syndronie pationts, treatment can bogm antenatally by

administering therapeutic agent to the mother o shortly after birth,

[00138] Methods of Treatments and Uses
{00139 The disclosure provides methods of inhibiting or reducing aggregation

of Abeta andior tan in a subject having or at risk of developing a neurodegenerative
dispase {e. g, Alzhemnet’s discase). The metbods welude adnumisiering to the subject
the compositions as disclosed herein. A therapeutically effective amount is a dosage
that, when given for an effective period of time, achisves the desired immanologicsl
or chnreal effect. Dosage regimens may be adjusted 1o provide the optimam
therapeatic response. For example, several divided doses may be admimstered at set
wntervals {eg., weekly, monthiy) or the dose may be proportionally reduced as

wdicated by the exigencies of the therapeutic situation.
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{00140} In prophyviactic applications, the compositions deseribed hereiit can he
administered to a subject susceptible to, or otherwise af risk of a disease {e. g,
Alzheimer’s disease) n a regimen {dose, frequency and route of adnunistration)
effective to reduce the nisk, lessen the severty, or delay the onsct of at least one sign
or symptom of the disease. In particudar, the regimen is effective to inhibit or delay
AR plague formation and/or inhibit or delay tau or phospho-tau and paired filaments
delay development of behavioral deficits. In therapeutic applications, the
compositions deseribed horein are administered to a subject suspected of, or & patiemt
already saffering from a discase (eg., Aleheimer’s dizcase) it a regimen {(dose,
frequency and route of administration) offective to ameliorate or at least inhubit
further deterioration of at feast one sign or symptom of the disease. In particulay, the
regimen is preferably offective to redace or at least inhibit further ncrease of levels of
Af plagues andfor tau, phosphor-taw, or paired filaments formed frony i, associated

toxicities mudior hehaviora! defics.

{00141] A regimen is considered therapeutically or prophylactically effective i
aw individual freated achioves an outconic more favorable than the mean owtcome in g
control population of comparable subjects wot treated by methods of the nventio, or
if a more favorable cuteome 1s demonstrated in treated sabjects versus control
subjeets in a controfled chimeal tnal (e g, a phase I, phase I or phase TH trial} at

the p < 0.03 or (1.0} oreven 0.001 level.

j06142] Effective doses of vary depending on many different factors, such as
nmeans of adimimstration, target site, physinlogical state of the patient, whether the

patient is an ApoE carrier, whether the pationt is human or an siumal, other

medications administered, and whethey treattuent i prophyiactic or therapeutic,

{00143} i sone embodiments, the effective amount 1s 3 total dosc of 25 yg to
100 wg, or 30 pg to 1000 e In some embodiments, the effective amount is a total

doseof 130 pa. In some embodiments, the cffectrve amount 15 3 dose of 25 pg
admintstered to the subjoet a total of two times. D some embodiments, the effeetive
arpount 18 & dose of 100 pg admibstered to the subject a total of two times. In some
ewbodiments, the effective amount 18 a dose of 400 g adounistered 1o the subject a
total of two ttimes. In some embodinments, the effective amount i a dose of 360 uy

adnuinistered to the subject a total of two tumes. In some embodiments, a RNA {eg,
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mRMNAY vaccine te administered to a subject by intradermal, intramuscular injection,

or by infranasal administration.

[00144] In some embodiments, the amount of an agent for active
mmmotherapy vacies from 1te 1,000 micrograms fug), or from 6.1-300 gg, or from
10 to 500 yy, or from S0 to 350 pg per patient and can be from 1-100 or 1-10 py per
mjection for hunan administration. The tuning of iyjections can vary significantly
from once a day, to once a week, fo-once a month, to owee & year, to once a decade.
A typical reginien consists of an immunization followed by booster injections at time
intervals, such as & week intervals or two months. Another regimen consists of an
imnmmnization followed by one or more bovster injections 1,2, 3,4,5,6, 7.8, 9, 10,
11, or 12 months fater. Another reghoen entails an ijection every two months for
hfe, Alermatively, booster injections can be on an trregular basis as indicated by
maonitoring of inunune response. The frequency of administration may be onge or

more as long as the side effects are within a climeally acceptable range.

{68145] In some embodinients, the composttions ov niethods as disclosed
hevein comprise admimstering o a subject a nucleic acid vaceine comprising one or
more DNA or RNA polynucleotides baving an open reading frame encoding a first
peptide and a second peptide wherein a dosags of between 10 upkg and 40 g kg of
the mucleic acid vaceine is admintstered to the sebject. In some cimbodiments the
dosage of the BNA polynucieotide s 1-5 pg, 510 pe, 10-15 pp, 1520 pg, 10-25 pg,
20-25 g, 20-50 pg, 30-50 pg, 40-50 pg, 40-60 pg, 60-80 ug, 60-100 g, 50-100 pg,
80-120 pg, 40-120 pg, 40-150 pg, 50-150 g, 50-200 pg. 80-200 ug, 100-200 pg,
120-250 pg, 150-250 ug, 180-280 pg, 200-300 pg, 50-300 pg, 80-300 pg, 100-300 pe,
40-300 pg, 50-350 g, 100-350 pg, 200-350 pg, 300-350 pg, 320-400 pg, 40-380 pg,
40-1040 pg, 100400 pe, 200-400 pg, or 300-40 pg per dose. I some embodiments,
the mueleic acid is administered o the subject by intradermal o inframusculay
mjection. In some embodiments, the nucleie acid s adnunistered to the subject on
day zero. In some embodiments, a second dose of the muclete acid is admunistered to

the subject on day seven, or fourieen, or twenty one,

{00146} The compositions deseribed heretn are preferably administered viaa
peripheral route (Z e, one in which the administered composition resulis in 4 robust
immmae response and/or the induced antibody population crosses the blood brain

barrier to reach an intended site in the brain, spinal covd, oreve). For poripheral
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diseases, the induced antibodies leave the vascolatwe t reach the intended peripheral
organs. Routes of administration include oral, subcutancous, miranasal, mtradermal,
or idrarnuscudar. Some rouwtes for active immantzation are subcutancous and
iframuscular, Introascular administration and suboutancons administration can be
made at a single site or nusdtiple sites. Intramuscular injection is most typieally
performed in the arm or leg mascles. In some methods, agents are injected directly

o a particular ussue where deposits have accumuldated.

{8147) The nuntber of dosages administered can be adjosted to resoltn a
more robyst immane response {for example; higher titers}. Foracute disorders ot
acute exacerbations of a chromie disorder, between 1 and 10 doses are often sufficient.
Sometmes a single bolus dose, optionally o divided form, s sufficient for an acute
disorder or acute exacerbation of & chronie disorder.  For clwonic disorders, a
vaccine/Inuounatherapy as disclosed berein can be administered st regular intervals,
e.g., weekly, fortoghtly, monthly, quarterly, every six months for atleast 1, S or 10

vears, or the bife of the patient.

06148] An cffective amount of a DNA or RNA encoded immunogen can be
between about | navogram and about 1 gram per kilogram of body weight of the
recipient, or about between about 0.1 wekg and about 10 mgkg, or about betwesn
about 1 pgke and about | mgfhe. Dosage forms suitable for interpal administration
preferably contain (for the latter dose range) from about 0.1 pg to 100 pg of active
ingredient per anit. The active ingredient may vary from 8.5 o 95% by weight based
on the total weight of the composition. Alternatively, an effcctive dose of dendritic
cells loaded with the antigen is betwesn about 10% and 10° cells. Those skilled mn the
art of iovmunotherapy will be able to adjust these doses without undue

experimentation,

{00149 The pucleic acid compositions may be administered fiva convenient
manner, ¢ injection by 8 convenient and effective rowte. Routes can include, but
are ot limited o, intradermal “gene gun® delivery or intramuscular iyeetion. The
moditicd dendritic colls are admimistered by subcutancous, infravenous or
itramaseudar routes, Other possible routes include oral administration, intrathecal,

inhalation, transdermal application, or rectal administration.
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{00138 Depending on the route of administration, the composition may be
coated i1 a material o protect the compound from the action of enzvimes, acids and
other natural conditions which may inactivate the compound. Thus, it may be
necessary 1o couat the composition with, or co-admimster the composition with, a
material to prevent its inactivation. For example, an enzyme inhihitors of nocleases
or profeases {e.g., pancreatic rvpsin inhibitor, ditsopropyithuerophosphate and
trasylol} or by s appropriate carvier such as liposomes (inchuding water~-in-oil-in-
water eonslsions) as well as conventional hposomes (Strejan et ¢l Newrolmmunol
7(1):27-41, 1984).

{10151} The mmmunotherapeutic composiions disclosed herein may also be
ased in combination with other treatroents for discases associated with the
accunndation of AP or tag, for example, anti-AP antibodies such as antibodies that
specifically bind 1o any of the AP opitopes disclosed herein, For example,
adycanumab or any of the antibodies disclosed 1, for example, TS, Patent
Publicatton No. 20100202968 and ULS. Paterg No. 8,906 367 and/or anti-tay
anttbodies such as antbodies that speeifically bind to any of the tau epitopes disclosed
herein, ABBV-SELZ gosurancmab, zagotencnmab, RG-6100, BHBOT76 or any of the
antibodies diselosed i WO2G14165271, US 10,501 531, WO2017/191539,
WOZOITARIA60, WO201 77191501, US 20090330314, US 20190330310, and
WOROI8/204546. In some combination therapy methods, the pationt receives passive
mmmotherapy prior o the active immunotherapy methods disclosed herein. In other
methods, the pationt receives passive and active imonmothorapy during the same
poriod of treatment. Alternatively, pationts may receive active imnuwotherapy prior
to passive inunotherapy, Combinations way also mclude small moleeule thérapies

* {yalantapuine), EXELON®

and nos~immunogentc therapics such as RAZADYN
{rivastignming), and ARICEFT™ {donepezil) and other compositions that improve the

function of nerve colls o the brain.

{BO152] The compuositions of the diselosure may be used in the manufacture of

medicanonts for the treatment regimens deseribed herein,

{HHIIS3 Treatment Regimens
{60154] Desired outcomes of the methods of treatment as disclosed herein vary

according to the disease and patient profile and are determinable to those skilled in the



WO 2021/236809 PCT/US2021/033222
43

art. Desired outcomes inclode an improvement in the patient’s health status.
Generally, desired outcomes inclede measurable indices such as redaction or
clearance of pathologic anyvloid fibrils, decreased or inhibited anmyloid aggregation
and/or deposition of amvloid fibrils, and mercased immune response to pathologic
andfor aggregated amyloid fibrils. Desired sutcomes also inclade amelioration of

amylotd disease-spectfic symptoms. As used herein, relative terms such as

LI e

"tmprove,” "increase,” or "reduce” indicate values relative to a control, such as a
measurement in the same mdividual prior to mittation of treatment descrtbed heron,
or a measurement in a control individual or group. A control individaal is an
individual afflicted with the same amyloid discase as the individual being treated,

who is about the same age as the individual betng treated (1o ensure that the stages of
the discase in the treated individual and the control individual are comparable), but
who bas not recetved troatment asing the disclosed impumotherapy/vaceing
formulations. Alermatively, a control individual is a healthy individual, whe s about
the same age as the individual being weated. Changes or improvements in response to
therapy are gencrally statistically significant and described by 2 povalue less than or

cgual to (.1, foss than 005, loss than .01, less than 0.003, or loss than 0,001 may be

regarded as significant.

{00155 Effective doses of the compositions as disclosed herein, for the
treatment of a subject vary depending upon many different factors, including means
of administration, target site, physiological state of the patient, whether the patient i
tsman or an animal, other medications admimistered, 1 any, and whether treatment is
prophylactic or therapentic. Treatment dosages can be ttrated to optimize safety and

eificacy. The smount of immunogen can also depend on whether adjuvant is also
adminisiere;ﬁ with higher dosages being required in the absence of adjuvant. The
amouant of an immunogen for administration sometimes vaties from 1-500 ug per
patient and more asually from 5-300 yp por injection for human administration.
Occasionatly, a bigher dose of 12 my per dosage is used. Typically, about 10, 20, 50

v OO pg is used for cach buman dosage. The timang of dosages can vy

signitficantly from once o day, to onee 3 year, (o once a decade. On any grven day that
a dosage of invnunogen is given, the dosage 1s greater than 1 ggd/patient and usually
greater than 10 pg/patient i adjuvant 1s also administered, and greater than 10

ggfpationt-and vsually greater than 10G pefvationt i the absence of adjuvant. A
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typical regimen consists of an immnzation followed by booster dosageds) at H-week
intervals. Another regimen consists of an immoenization followed by booster
dosage(s) 1,2, 3,4, 5,6, 7, 8,9, 14, Lo 12 months later, Another regimen entails

dosage(s) every two months for hfe, Alternanvely, booster dosage(s) canbeonan

irregular basis as indicated by monitoring of immune response.

{o8156) When adounistered in combination with a second treatment for
Alzheimer’s disease, such as, Razadyne® (palantamine), Exclon® {rivastignune), and
Aricept® {donepezil), the second treatment can be admistered according the product

label or as necossary in view of the treatment with the compositions of the diseloswre,
{66157} Kits

{00158 The discloswre further provides kits (e g, containers} comprising the
composttions disclosed heretnt and related matenials, such as instructions for use {2.¢.,
package msert). The mstractions for use may contain, for example, insiructions for
adpninistratton of the compositions and optionally ong or more additional agents. The
contamners of peptide andior aucleie acid compositions piay be unit doses, bulk

packages {e.g., multi-dose packages), or sub-unif doses.

{00159 Package inscrt refers fo instructions costomarily included in
conmmercial packages of therapeutic products that contain information about the
indications, usage, dosage, admimstration, contraindications axdior warmings
concerning the use of such therapeutic produets. Kits can alsy include a second
container comprising 8 pharntaceutically acceptable butfer, such as bacteriostatic
water for jection (BWFL, phosphate-buffered saline, Ringer's solution and dextrose
solution. It can also include other materials desirable from a commercial and user

standpoint, including other buffers, difuents, filters, needles, and syringes.
{11166] Lises

{8161 Fach of the peptides, polypeptides, immunogens, and pharmageutical
compositions described herein may be for use in treating one or more of the diseases
as described heremn. In addition, each of the peptides, polyvpeptides, imnumogens, and
phanmaceutical compositions desorzbed horcin may be fr wse 1 mothods for treating
one ot more of the discases as described herein, Each of the peptides, polvpeptides,

inmunogens, and pharmaceutical compositions described herein may beused ina
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method for manufactring & medicament for treating or use in treating one or more of

the discases as desertbed herein.
{00162} The following arc provided for exemplification purposes only and are

not intended fo fimit the seope of the invention deseribed in broad torms above.

{80163} AR US, and international patent apphcations identified herein are

meorporated by reference in their entirety.

Examples
[00164] Example 1: Immunization of Guinea Pigs
{80165] Guinea pigs were mjected mtramusculardy with 50 pg of a test

immmogen, 25 ue Q821 in 200 pl of Addavax on day 0, 21, 49 and 77, Bleeds were
done 7 davs poat imwnunization. The peptides tested included DAEFRHD {(SEQ ID
NO:A06), QIVYKPV (SEQ ID NG9, and DAEFRHDRROIVYKPY (SEQ D
NO:87) The speeific immunogens were DAEFRHDC (SEQ 1D NOITY),
QIVYKPVGGC (SEQ ID NO:72), and DAEFRHDRROIVYKPVGGC (SEQ 1D
NO:3Y, The poptides wore coupled through the C-tenminal cysteine ton CRM-197 with

a maletmide tinkage.

{00166} Female Guainea Pigs were at least 3 weeks old at the start of the study
having an approximate body weight of 330-300g, Appropriate animal housing and
research procedures for animal husbandry and cave were conducted i an aceredited
facility in accordance with the geidelines of the ULS. Dopartment of Agriculture’s
{USDAY and the Assessment and Acercditation of Laboratory Animal Care

(AAALAC) International.

{86167 The immunogen soncentration was .5 myfml. Prior to each
administration of the test immunogen, approximately a 3 om” avca on cach hind fimb

was shaved and wiped with cthanol for visualization of the njection site. Each animagl
received a test immunogen dose of 200 microbters (0.28 nnterograms/nucroliter)
divided Into two scparate sites each of 100 microlitor per injection (Lo, animals
received 30 e of mwmunogen in 100 1d PBS + 25 ue of QS21 m 100 gl MF39). A

25G-27G needle was inserted mtramuscalariy into the hind hmb, approximately .25

~ {18 om deep, and injected at O microliters per sife. lnjection sites wore rotated
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cach administration between four sepavate sites por hind b and separated by at least

2 om
{00168 Example 2: Measurement of Antibody Titers
{08169 Whole blood samples were colicoted into oot activator tubes via

Jugudar vom at 230-330 microliters per collection at weeks 1, 4, and 8. The maximum
volwme of whole blood was collected into clot activator tubes via cardiac punctare at
termination on week 12, Al blood samples were allowed to clot at room teraperanwe
for greater than 30 mibnes, contrifuged at ambiont temperature {approximately 20-
257C) at 3,000 RPM for 1015 minutes, and senum supernatant was transferred
individually irdo elean crvovials. Serwm supernatant was stored Fozen at -80 "C (%

12°C)

{00176} Tuer Guinea pig bleed on soluble AP aguregates
{71 2.5 w'mi of a soluble aggregate AR prep (HFIP Him of AR 42 was

resuspended and incubated overnight with shaking, then spun to remove insoluble
ageregate) was coated on o the plate at 100 pl per well in PBS and incabated
overnight at room temperatre. Plates were blocked for | howr with 1% BSA in PBS.
Plates were aspirated and to row A, 200 @l of 0,1%: BSA in PBS Tween was added o
-4 In §neg GP serum was added at 1100 while 2-4 contained 17106 test serum.
Rows B-H contained 100 gl of 0.1% BSA in PBS Tween, Rows were serially diluted
e down thie plate wiving dilution of 1100 1o 1712800, Wells wore incubated 2 houts
at room temperature, then were washed and a 13000 dilution of antt Guinea Pig 1gG
HRP n 0.1% BSA m PBS Tween was prepared and then 100 ul added 1o the washed
well, This mcubated for | hour and was washed, (PD substrate was prepared using
Thermo-Fisher OPD tablets at 1 tablet per MY mis. Thermo fisher substrate buffer was
added at 171 and cach well had 100 1 added and incubated for 15 nunates, S0 gl of
N HaSOs was added o stop the reaction and plates were read on a molecular devices
speetromay af 490 aM., Titer doefined as the dilution giving 50% maximum QD and

was extrapelated if it fell between dilutions

{98172} Titer Guinea Plg blceds on Tan
{80173 2 pgfml recombinant WT Tauw 4R2IN was coated on to the plate using

100 i per well 1n PBS and meubated overmight at room temperature. Plates were

blocked for 1 hour with 1% BSA in PBS. Plates were aspirated and to row A 200 pl
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of 0.1% BSA n PBS Tween was added. In colunm 1 neg. GP serum was added at
17100 while the vest of the row contained 1100 test serums. Rovs were sertally
diluted ¥ down the plate giving ditation of 17100 to 1123063, Wells incubated 2
hours at room temperature then were washed and & 175000 dilution of ant-Guinea Pig
TG HRP in 0.1% BSA in PBS Tween was prepared and then 100 pf added o the
washed well. This incebated for 1 howr and was washed. OPD substrate was prepared
using Thermo-Fisher QRD tablets at | tablet por 10 mils. Thermo fisher substrate
buffer was added at 1/10 and cach well bad 100 pl added and was incubated for 15
mivrites, 30 pl of 2N HaSOs was added 1o stop the reaction and plates were read on a
molecudar devices spectromax at 490 nM, Titer was defined as the dilution giving

30% maximum OD and was extrapolated 1f it foll between difutions.

{80174 Titer Gainea Pig Bleed on AR 1-28 or AP 1-15
{OR175] AR 1-15 and AR 1-28 were both used at different parts of the stady.

w/ml A monomers were coated at coated

2

Roth of these will not form aggregates. 2 g
ot fo the plate 160 pd per well in PBS and woubated overmght at roost temperatare.
Plates were blocked for | hour with 1% BSA m PBS. Plates were aspirated and to
row A 200 pl of 6196 BSA i PBS Tween was added. Tn column § neg. GP serum
was added at 17100 while the rest of the row contained 17100 tost serums. Rows ware
serialty diluted 3% down the plate grvmyg dibution of 1100 to 112800, Wells
incubated 2 bours at rowm temperatwre then were washed and a 15000 dilution of anti
Guinea Pig 1gG HRP in (.19 BSA in PBS Tween was prepared and then 10
added to the washed well, This incabated for 1 howr and was washed, OPD substrate
was prepared using Thermo-Fisher OPD tablets at | tablet per Hmils. Thenmo fisher
substrate buffer was added at 1/10 and cach well had 100 pl added and was incubated
for 13 mimutes. SO gl of 2N H:S504 was added to stop the reaction and plates were
read on a molecular devices spectromax at 490 oM. Tier was defined as the difation

giving 50% maximum OD and was extrapolated if it fell between dilutions.

{0176] Titermy the tau against a peptide containing s epitope
{60177} Thermofisher nontavidhn plates wore rebydrated with 0.058%Tween in

TBS and aspirated. Peptide GGOEVOQIVYKPVDLE (SEQ 1D NO:68) containing a
biotin was made up g 500 dibdtion in 0.1% BSA in PBS tween, Adding 100

per-well for 1 howr and then washed, To row & of the plate 200 gl of 0. 1% BSA n
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PBS Tween was added. In colunin § neg. GP serum was added at 1100 while the rest
of the rows contained 1100 test serams. Rows were serially dihated % down the plate
giving dilution of 17100 to 112800, Wells incubated 2 hours at room tomperatune
then were washed and a 175000 dilution of anti Guinea Pig {gG HRP in 0.1% BSA w
PBS Tween was prepared and then 100 1l added to the washed well. This ineubated
for 1 hour and was washed., OPD sebstrate was prepared using Thermo-Fisher OPD
tablets at 1 tablet per 10 mis. Thermo fisher substrate butfer was added at 1710 and
each well had 100 pl added and was incubated for 15 minutes. 50 pd of 2N H:804
wag added to stop the reaction and plates were read on a moleaudar devices
spectromax af 490 oM, Titer defined as the ditebon giving 30% maxtmom OD and

was extrapolated if it fell between ditutions.

{00178 FIG. | shows the results comparmyg the geometric mean titers of
Chsinea Pig serum for immusogen DAEFRHDRROQIVYKPV {(SEQ 1D NOQAT) titered
on monorseric AP 1228 | soluble apgresates of AR, full length tme, and taw MTBR
gpitope contamming GGGSVIVYRPVDLS (SEQ ID NO:6R).

108179} FIG. 2 shows the results for a single peptide invmuanogen AP and tau
peptides (DAEFRHD (SEQ ID NO:06) and QIVYKPY (SEQ 1D NQ:39)) versus dual
peptide immunegen DAEFRHDRRQIVYKPY (SEQ 1D NQAS7y an AR 1238 and fidl-

length tag,

{0188] Example 3: Staining of Alzheimer’s brain tissue with sers from

Guinen pigs immunized with a vaccine as disclosed herein,

{06181} Autopsy blocks of fresh frozen hwman brain tissue (~ (0.5 g) were
erbedded i optimal cutting emperature compound (QCT compound) and cut using
a orvistat fo genscrate H) aw seetions, The sections were placed into a soligion of
ghucose oxidase and beta D-glucose, in the presonce of sodium azide, to block
endogenous peroxidase, Ouce tssue sections were prepared, the staining with the
speetfied Guines pig sera from Guinea pigs inmunized witha vaceine as disclosed
hercin was carried out at two dilutions {1:300 and 1:1500}, using a vabbit anti-guinca
pig secondary antibody and a DAKO DAB Detection Kit as per the momwfacturer's
imstructions. The staining veas processed using an agtomated Letca Bond Stamer, The

rexalts indicate that serafrom Quinea pigs imommized with a vaccing as disclosed
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herein comprises antibodies speeific to AR and taw m human bram tissue of

Alzhetmer’s patients {xee FIG. 3A-3F)

{00182} Example 4: Serum from vaccinaded animals hlocks seluble Af

sgeregates from binding to newrons.

{BO183] EIS primary rat hippocampal newrons were audtwred as deseribed
previousty (Fago, ¢f of. “Neutralization of Solable, Synaptotoxic Amyloid  Species
by Antibodies Is Epitope Specific,” J Newrasei. 2012 Feb 22; 32(8) 2696-2702).
Soluble AP aggregate was pre-incubated with or without guinga plg vaccine serpm on
cutture DIV14-21 to block soluble AP aggregate from nouritic binding, Guinea pig
serwm was 1solated from animals vaccinated with dual mmmanogen peptide:
DAEFRHDRROIVYKPVGGC (SEQ ID NQ:AY Innnenogen 9. Fresh unlabeled,
biotinviated or {9:1) soluble AP was prepared one day prior and incubated overnight
at4"C. Each ditoted serom sample (11000, 1:300, and 11100} and soluble AR
solution was prepared at 2x the final concentration in one-half of final treatment
voteme using NewoBasal-no phenol red {iNB-NPR ) nredim.  Thas was combined
with one-half fural volume of 2x soluble AR and with one-half final volume of 2x
diluted guinea pig vaceing scrum 1o make up a x final concentration in total final
treatment vohame, which was mixed well and then pre-incubated for 30 minates at
ITC. B8 neoarons were rinsed with NB-NPR at 150uLavell before adding binding
treatment. Guinea pig serum from vaccinated smumals/ AR treatment was added to E1S
nearons at-6hulswell and then incubated for 30 mumdes at 37°C under normal
incubator conditions (8% CQO2; 9% O2). Cells were ninsed twice asing 30uliwell of
NB-NPR, and then fixed in 4% paraformaldebyde in Ix DPBS for 20 munutes. Cells
were permcabilized using 0.1 TX-100 for § minutes, and blocked using 1% normal
goat seran (NGS) for 1 hour at room tomperatare (RTY. Cells were incubated with
MAP2Z & NeuN primary antibodies in 100aL/well, Ix DPBS contaiming 1% BSA +
195 NGS overmight at 4°C. The next day, cells were rinsed twice m 130uLiwell 1x
DPBS for 3 minutes each wash, Secondary antthbodies were added for | hour st RT in
HiBuLAwell Ix DPBS + 1% BSA + 126 NGS. High-content imaging (HCT) analysis

was perforned to quantify soluble aggregate A neuriiie binding using Opercita H{UT
CLS imstroment {Perkin Elmer; modified Neanite Outgrowtly algorithm: 40 HQ
objective; 40 flelds per well; {n=3} per condition; data shown as mean (/) SD);

MAP2 & NeuN { Abcan) neuronal markers used to each trace neurite tree and count
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cell body number per optical field; Neantic AP souble aggregate spots detected using

streptavidin-48% or polyclonal AR antbody {Thermo, Millipore}; and data reported as

Ab soluble aggregate spots/nowron (or as Integrated Inteasity)).

{00184 Approximately BO-150 nowrons were observed per well for cach
condition tested. The results demonsirate that Gaimea pig serum from anmals
vaceinated with a dual mnpwmogen peptide, DAEFRHDRROIVYKPVGGC(SEQ 1D
NO:S9: Immonogen 9), inhibited Abeta binding to neurons in a dose dependent

manner {see Figure 4},

{0185] Example 8: Mice vaccinated with dual peptide antigens produce

titers to AP and Tau

{00186 Swiss Webster Fomale mice wore mjected on day 3, 14 and 28 with 23
pg of o dual peptide inwnanogen {(Table 2) and 25 pe QS2 1 Desert King) in PBS total
200 plimyection,  Each mwouse received 200 pl subeutancounsly. Mice were bled on

day 21 and 35,

Table 2
Immunogen | Dual peptide immunogen sequence (SEQ ID NO.)
9 DARFRHDRRQIVYKPVGGE (SEQ ID NC:59)
10 DARFRHDRRQIVYKEPVC {(SEQ ID NO:&0)
18 DAEFRHDRROIVYXKPVAAC (SEQ ID NC:61)
19 DARFRHDRRQIVYKPVEXC (SEQ ID NC:e2)
20 DARFRHDRREIVYKSEGGC (SEQ ID NC:63)
21 DAEFRHDRREIVYXSPAAC (SEQ ID KNC:64)
22 DAERFRHDRREIVYKIPC {(SEQ ID NOC:65)
23 DAERFREGRBEIVYRSPHID (8EQ ID MNO:gg)
{oa187| The immunogens containing Tau peptide EIVYKSE (SEQ 1D No:d3)y

see Figure SB)Y showed greater variabibity overall i taw titers (with the exception of
inunanogen 23} thap those with the tay MTBR segquence QIVYKPV (SEQ ID
NQ:39Y, therefire the base microtubule binhing tegton (MTER) peptide contmiming
DAEFRHDRROIVYKPY (SEQ 1D NO:AT) was also tested {Figure SA), Titers of
three immunogens with different linkers (no linker, AA and KK) compared 1o the

OO Hnker are shown  Figwre 5

{0D188] Titers observed from the second bleed are set forth in Tables 3 and 4:



WO 2021/236809

PCT/US2021/033222

51
Table 3
Titer Against Abuta §-28
(at 50% Max (D}
mouse # geometvic
Immunogen geometric | mean 8
number 1 2 3 4 mean factor
9 4000 2000 60 1go0 2632135 230
10 [3000 2000 4000 1060 319344 2.98
18 2000 2800 1200 5000 2407.6 1.80
19 7200 2500 1500 1800 2640.34 2.02
20 4000 2000 6000 1000 2470 1.96
21 13000 2000 4000 1000 1665 271
22 300 7000 2000 7000 2329 443
23 350 3400 4000 7000 2403 3.74
Table 4
Titer Against Tau
(at 50% Max OD)
mouse # geometric
Immunogen genmetric | mwean 8D
number 1 z 3 4 mean factor
9 400 800 243 ROM} AT8T .94
10 400 32060 3200 1500 1574 4 2.67
18 1500 100 6000 100 547.7 7.72
19 16000 1000 13000 1500 37389 3.68
20 300 3200 No titer 1000 313 12.07
21 1500 100 6000 100 278.3 7.75
22 100 4000 No titer [3000 477.5 2733
23 300 3000 1300 500 874.8 2.78
{00189] Titers observed in guinea pigs mununized with Dmunogen 9

DAEFRHDRROIVYKPVGGC (SEQ ID NG9 are set forth in Table 3 below.

Table 5
Titer Against
Abeta Titer Against bip-
Guinea Titer Against soluble Titer GGSQIVYKPVDLS

Pig Abeta 1-28 aggregate Against Tan {SEQ D NG

1 3100 1500 1604 1860

2 3200 4000 G300 G600

3 3300 2000 3200 4000
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|68196] Example 6: Serum from vaccinated animals stains AP plaques and

Tau pathologies in human brain tissue.

{80191} Fresh frozen human brain tissucs from auiopsicd Alzhoimer’s discase
donors or non-discased controls was crobedded tn QCT, and cut in a aryvostat 1o
geperate HE an frozen seetions. The tissue sections were incubated in & sobstion of
glacose oxidase and beta D-ghseose, in the presence of sodium azide, to block
endogenous peroxidase. The staining with sera from vacainated nuce, Mice were
vaceinated with the following dual antigen peptides: DAEFREHDRROIVYKPVGGC
{(SEQ 1D NOS2, Inpnonogen ) DAEFRHDRROIVYKPVC (SEQ 1D NOO,
Inunenogen 10} DAEFRHDRROIVYKPVAAC (SEQ ID N6, Immumogen 18
angd DAEFRHDRROIVYKPVEKC (SEQ 1D NO:62, Imimynogen 19) or control
mice. Staining was then carried out at 1: 180 dilution, in an wtomated Leica Bond
Rx Stamer (Letca Biosystems). Antibody binding was detected using the Bond
Polymer Refine Detection Kit (DS9930, Leiea Bionsystems), which is based on an
mti~mouse polymer detection, DAB visualization and hematoxylin nuclear counter-
staiing. After cover-shpping, the stained tissue shides were digitally imaged with a
Hamamatsu Manofoomer 2.0HT slide scamer {Hamamatsy Corporation} with an
NDP.sean, 2.53.85 software. The digitized images were viewsd and analyzed ssmy the

NDPview, 2.7 43.0 software.

{60192] Results domonstrate AP plaques and tau newrofibrillary tangles ware
identificd based on their typical histopathological characteristios. Such pathologies
were absent fron tssues mcubated with contral mouse serum. Also, nonediseased
fssue had no such pathological statning after mcubation with the sera from vaccinated
mice. . Figures 6A-E and Table 6 summarize the resulis of A and Tau statiing using
mause sera from anumals vaccinated with dual antigen peptides (11084 dilution of

sera used to stain human brain tissue from AD patients).

Table 6
Serwm 1D Af stainiong Tan pathology Backeround
91 + Clear
9-2 + Dk
9-3 B Clear
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9-4 ++ Clear
10-1 ++H+++ OK
19-2 +++ Clear
10-3 ++ * OK
10-4 ++++ * Dark
18-1 ++ Dark
18-3 + Clear
19-1 4+ +++ OK
19-2 ++ * OK
19-3 + ++ Dark
19-4 ++ OK

S DARFRHDRRQIVYKPVGGC (SEQ ID NOC:5

10: DAEFRHDRRQIVYKPVC (SEQ ID NO:6

18 DAEFR&DRRQIVYBDVAHC (SEQ ID NO:6

1%: DAREPREDRE WY REW {SEL IR W

¥ possible tan pathology, o w Ld?\ to clearly identif

{60193 Example 7: Immunization and Determination of Titers in
Cynomslgus mounkeys.
{86194} The study deseribed in this example was designed to assess the

development of titers to A and tau i oynomolgus monkeys using the dual antigen

peptide D AFFRHQRRQH YRPVGGC (SEQ ID NG9 We also assessed two

iniection schedules and persistenge of titers,
06195} Immunizations
{86196] Several dual AB-tau linear npumogens with a dendntie eell cleavage

site were screened in mice for balanced titer on Al and tau proteins (see Exaple §,
above). A subset of imsnunogens were finther evaluated b guinea-pig {vee Examples
1-3, above} and cynomolgus monkey {this example). Two groups of four monkevs
were mmuized nramusewlardy with 30 we of immunogen (SEC 1D NO:59;
DAEFRHDRROIVYKPVGGC) coupled to CRMIST carrier protein, and 30 ug of the
adjuvant Q821 Group | was imected on week §, 4, 12 and 24 with bleeds taken
every 2 weeks twough week 38, Group 2 was injected at week 0, 8, 24 with bleeds
taken overy 2 weeks through week 38, Serwem titer levels were determined agaimst AP
and full-length tau. Frosh frozen human AL or controd bramn sections wore statned

with sera from immumized and control animals. The activity of the guinea~pig
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mnune sera was also assessed on soluble AP oligomer binding in primary rat

hippocampal nearons.
[06197] Titer Protocol
{80198] Measurement of antibody titer to AP 1-28 in cynomolgus monkey

{00199 Cynomolgus monkey bleeds were titered by enzyme-linked
inmunosorbent assayv (ELISAY. Plates were coated overnight at 2 ug/mi. with AR 1-
ZR{SEQ 1D NO:67) in phosphate-baffered saline (PBS}Y and then blocked { hour with
e bovine serum albumin (BSA) in PBS. Pre-bleed cynomolgus monkey was used as
& negative control while known positive anti-serum from previous mouse studies was
gsed as a positive controf at the same diutions of testserum.  Bleeds were diluted n
PBS /0% BSA S O1% Tween 20 (PBS/BSAT) starting at 17100 and serfally diluted
1:2 down the plate. Plates were washed with TBS / Tween 20 and goat anti-monkey
immanoglobalin G (1gG) (heavy + light chains) borseradish peroxidase (HRP) (IgG
PH+L] HRP; Invirogen) was added and incubated 1 howr at reom temporatare. Plates
were washed in TBSTween 20, and antibody binding was detected with o-
phenylencdiamine dihydrochioride (OPD) substrate (Thermo Fisher Scientifie,
Waltham, MA} following manefacturer’s structions. Plates were read at 490 1M on
a Moleeular Deovices Spectromax. Tior was defined as the dilution giving 50%
Maximnum OD or 4X background {defined in graphs and tables) extrapolation was

used 1 1 fell in between diltions.
{06208] Measurement of antibody titer to fau in cynomolgus monkey

{08281] Cynomolgus monkey bloeds weve titersd by snpvime-tinked
immaaosorbent assay {ELISAY against full-kength recombinant tag (Proteos,
Kalamazoo, ML SEQ 1D NO:0G2). Plates were coated overnight at 2 pg/ml tau n
phosphate-buffered saline (PBS) and then blocked | bour wath 1% bovine serum
albumin (BSAY in PBS. Pre-bleed guines pig serom was ased as a negative control
while knows positive anti-serwm from previous mouse studics was used a8 a posinve
control at the same ditutions of test serum.  Bleeds were diluted in PBRA. 1M BSA/
6719 Tween 20 {PBR/BSAT) starting at 17180 and serially dilited 122 down the
plate. Plates were washed with TS Tween 24 and goat anti-picudkiey
wwnumoglobulin G {IgG) (heavy + light chains) horseradish peroxidase (HRPY (IgG

fH+L] HRP; Invitrogen) was added and incobated 1 how st room temperature. Plates
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were washed i TBS/Tween 20, and antibody binding was detected with o-
phenviencdiamine dibydrochlonide (OPD) substrate (Thermo Fisher Scientific,
Waltham, MA) following mamsacturer’s lnstroctions,  Plates were read at 490 oM on
a Molecular Devices Specetromax, Titer was defined as the dilution giving 50%
Maxinuen O or 4X backeroand {defined n graphs and tables) extrapolation was

ased if it fell in between dilations,

8202} Titer Cynomolgus monkey bleeds on the carrier protein CRMI97
{60203 Cynomolgas monkey bleeds were titered by enzyme-hinked

immunosorbent assay (ELISA}Y aganst CRMI97 (FinaBio. Maryiand) carvier protein.
Plates were coated overnight at 2 pg/ml tay in phosphate-buffered saline (PBS} and
then blocked | hoor with 19 bovine serum albonun (BSAY in PBS. Pre-bleed guinea
plyg serwm was used 35 2 negative control while known positive anti-seram froam
previous mouse stadies was used as a positive control at the same ditatons of test
serunl, Bleeds were diluted in PBSAL 1Y BSASO/1% Tween 20 (PBS/BSATT)
starting at 1100 and serally diluted 1.2 down the plate, Plates were washed with

TBS Tween 20 and goat anti-monkey immmunoglobulin G {IeG) Cheavy + light chaing)
horseradish peroxidase {HRP) (JgG {H+L] HRP; hrvirogen) was added and incubated
1 hour at room temperature. Plates were washod in TBSThwean 20, and antibody
binding was detected with o-phenvlenediamine dibydrochlonde (OPD} substrate
{Thermo Fisher Scientific, Waltham, MA) following manufheturer’s instructions,
Plates were read at 490 oM on a Molecalar Devices Spectromax. Tier was defined as
the difetion giving S0% Maxinram QD or 4X background {defined in graphs and

tables) extrapolation was used of it fell i between dilutions.
{08264] Results

0205 Taers levels were stmilar for AP and e, Monkeys subject o the
group | vaccinatgon schedude had titers with a greater area under the curve than those
of growp 2 but did not show g significadt improvement ivmaximum titer under these
conditioms (FIG. 7A, FIG, TB). Qverall titer lovels were tower than the guinea piyg
study deseribed above. This change may be attributable to a change of adjuvant from
Q521 m ADDVAX i the Guinea pig to Q521 in phosphate budfered saline {(PBSY in
eynomolgas monkeys to match approved vaccings. Persistence of Sicy was modest

for both four injection and three injection vaceination schedules (FIG. RA, FIG. £8).
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These results demonstrate that these inunonogens can generate a balanced inwpue
response to A and tau in primates. Optintzation of dosing schedule andior

formudation may mprove titer lovels and persistence.

{00208] Example 8; Imimunohistochemistry on AD and Control Brain
Sections
{0207] Sera from imnnmized monkeys were evaluated for the ability to bind

pathologeal AR plagues and tay tangles in bunan brain tissue from subjects with AD.
Binding both AP plaques and tav tangles is expeoted reduce plaque burden and reduce

taw ransmission which i turn should reduee the signs and symptoms of AD.

{00208 Autopsy blocks of fresh frozen unan braim tissue weore embedded in
optimal cutting tomperature compound (QCT compound} and cuf using a ervostat 1o
generate 10 micron sections. The sections were placed into g solution of ghucose
oxidase and beta D-ghucose, in the presence of sodiam azide, to bock endogenouns
poroxidase. Onge Hssug sections were prepared, the staming with the specified
cynopolpus inumuine sera was cartied out at two dilutions {1:300 1n 3% goat senan
with €0.25% Triton for  howr at RT) Binding was detected with a mouse anti-
monkey 1gG secondary antibody purified unlabeled (Myhiosowce 3mgimbs for 1
hour at RT, and a goat anti-mouse lgG sceondary antibody (Jackson, 1:200) for | howr
at RT, avidin-biotin complex (ABC; Vector PR-1000Y and a DAKO DAB Detection
Kit according to manuafactirer instructions. The stabning was processed using an

automated Letea Bond Stamer,

{80209] Table 7 shows a summary of the staining in the cvnomolgus monkey
studv. All antmal except 12 had posttive statming for AR, Only animal HEHN had
strong tag staining {FIG, 9A - FIG, 9O), with 1003 (FIG. 10A - FiG. 108) and 1501
{FIG. HA - FIG. 11B) demonstrating modest staning. Ammal 2501, for example,
did not demonstrate significant tau staining (FIG, 12A - FIG. 12B). There did not
appear to be a correlation with tau staining and tau tters as evidenced by anlmal 106G,

which did not have a strong tau titer but stained tau strongly.

Table 7

Animal AP Tau
AP Titer Tau Titer
Number | Staining | Staining
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1001 + ++ 800 150

1002 - - 25 25

1003 +++ + 15000 6000
1501 +++ +/- 8000 3200
2001 +++ - 9000 350

2003 ++ - 200 1500
2102 ++ - 8000 800

2501 +++ - 8000 1660

{00216] Irwvnane sera bound avidly to AR plaques and tau tangles in human AD

bram sections at concentrations expected to be achieved in ONS under in vive

conditions. Monkeys with the strongest titers at week 26 statned AP, and one monkey

with low to moderate fau tiers stained both AP and taa.

{211y These results demonstrate that the serum antbody binding of the
cypomolgus monkey antibody response to be balanced and bind to pathological Af

plaques and tau tangles.

{86212 Example 9: Serum Blocking of Soluble AP Aggregates from

Binding to Newrons and T-Cell Activity

{80213 Primary hippocampal neurons isolated from E18 rat were cultured as
described above. Fresh unlabeled, biotinylated or (9:1) soluble AD was prepared one
day prior to assay and incubated overmight at 4°C. Newrons were rinsed with NB-
NPR at 130pLiwell before adding AP/serum treatment. An lgG ot of cynomolgus
monkey bleeds from vaccinated animals was added to E1E neorons at 8lipliwell, and
then incubated for 30 minstes at 37°C under normal mcubator conditions {3% 002,
9% 0. Cells wore ringed pwice using 130ulAwell of NB-NPR, and then fixed in 4%
paraformaldebyde i Ix DPBS for 20 minutes. Cells wore permeabilized using 8.1
TX-100 for § munutes, and blocked using 10% novmal goat seram {NGS;
Thermofisher) for 1 hour at room temperature (RT3 Cells were incubated with
MAPZ & NeuN primary anttbodies in 100aLiwell, in 1x DPBS containing 1% BSA +
1% NGS overnight at 4°C.

{a0214] The next day, cells were rinsed twice in 130ulwell Ix DPBS for 5

miases each wash, Secondary antibodies were added for 1 howr af RT in 100uLAwell
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Ix DPBS + 1% BSA + 1% NGS. AR soluble aggregate spots were detected using
streptavidin-48% or polyclonal AR antibody {Thermofisher; Millipove}; High-content
imaging (HCL) analyvsts was performed to quantify soluble aggregate AR nearitic
binding using Operetta HCLTLS instrament (Perkin Elmer, modified Neurite
Outgrowth algorithm: 40x H2O objective; 40 fields per well; (n=3} per condition; data
showt as mean () S0 MAP2 & NeaN {Abcam} nowonal markers were used 1o
each trace nowrite tree and count cell body mumber per optical field; Neunitic data
were reporied as AR soluble aggregate spots/neuron {or as Integrated Intensity)}.
Approximately 80-130 newwons were observed per well for each condstion tested

{Zago, et al,, 2012).

{008215] T-celt reactivity was also mvestigated. Iroonwe sera nhibited the
hinding of solable AR aggregates o hippocampal nowons. Inmmonogens did not elient

cytotaxic T-oell responses o A or mu

{210} Example 16¢: Animaly vaccinated with dual peptide antigens
produce titers to Afl and Tau,

{86217 The study deseribed i this example was designed to assess dual AR
and tau antigen peptides in mice. The dual Af-tan constructs in this example
cfectively domonstrated: bigh siters for beth antigens; blocking of tau binding to
hepartn; and stuning/binding to AP and taw peptides i brain tissue fron: human
Alzhetmer’s patients. Furthermore, titers against tau for an engineered tay
immgeopen (Dual #11) were comparable, and in some cases, better than ather tau
immynopens despite including a von-native tau sequence. This demonstrates that

engincered mununogens are useful in vaccine constructs.

Table 8
Abeta tau
Dual SEQ Endo SEQ
Construct| Abeta ID |peptidase Tan ID ([C-Terminal
I ¥ Seguengs} NQ. linker Begquence NO. linkey |(Cys
3 A RR 2433 3 g
3 DAREFRED d RR $i GE =
3 DAEFRHD g¢ RR €95 GG C
2 DAEFRHD 36 RR 683 GG C
i1 DAEFTRHD = RR SKIGSKDNIKH | 286 GG c
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Table 9
Dual
SEQ ID
Construct Sequence I\?O .

ID #

2 DAEFRHDRRVKSKIGSTGGC 997

3 DAEFRHDRRSKIGSTENGGC 998

8 DAEFRHDRRTENLKHGPGGC 399

9 DAEFRHDRRENLKHQPGGGC 1000

11 DAEFRHDRRSKIGSKDNIKHGGC 1001

{6218 Conjugation-Peptides were made by Biopeptide (San Diego, CA}

CRM-bromoacetate was received from Fina Biosolutions (Rockvilie, MI)) peptides

were coupled to CRM following the below protocol.

{06219} IM Tris HCL pH 8.0, M) DI Water and 30 oM Borate, 1030 mM
NaCl, § M EDTA pH 8.5 were sterile filtered and degassed. 1 mg of vach pepude
was dissolved in 0.2 mis of degassed water, then 0.1 mils degassed Tris HCL was
added. This was followed by 6.2 mds of the stock CRM-Bromoeacetats (1 my total},
finally 0.5 nids of the Borate budfer was added. This incubated 24 howrs at 4 degrees
C on a putator to provide mixing. Samples were desalied into PBS and § uf was nun

on a 10% Tris gel to confinn conjugation.

{00224 Enjection of animals: Fowr (4) fomale Swiss websier mice were uscd
i each group. Inmunogen prepavation was 25 pg Invmunogen, 25 gg Q531 and 150
il of 0.02% Tween R0/ PBX per injection. Each mouse recetved 200 1
sabcufancousty. Mice wore injected at day U, at 4 weeks from day 0, and at ¥ weeks
from day 0, with bleeds taken for titer at 5 weeks from day 0 and animals sacrificed

and terminal bleed collected at 9 weeks from day 0 (vee Figure 13).

{08221} Titer Assay: Mouse scrum was titered by enzyme-linked
inununosorbent assay (ELISAL Plates were coated overnight at 2 pg/ml with either
Abeta 1-28 {Anaspee, San Jose CA), or recombinant tau {Proteos, Kalamazoo, Ml in
phosphate-butfored saline (PBS), and then blocked 1 howr with 1% boving scram
albumin (BSA) in PBS. Normal mouse senan was used as a negative control while
known positive anti-serurn from previous mouse studies was used as a positive control
at the same dilutions as test serem. Bleods were difated in PRS/OP% BSAS0.1%

Tween 20 (PBY/BSAT) starting at 17100 and serially diluted 1:2 down the plate.
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Plates were washed with TBS Tween 20 and goat anti~mouse immunoglobulin G
{13y (heavy + light chains} horseradish peroxidase {HRP) (ThermoFisher} 300
wis added and incubated 1 houwr stroom temperatiwe. Plates wore washed in

TBS Tween 20, and antibody binding was detected with o~phenyiencdianune
difrvdrochioride {OPD) substrate (Thermo Fisher Scientific, Waltham, MA) following
manefactyrer’s instructions, Plates were read at 490 1M on a Moelecular Devices
Spectromax. Titer was defined as the dilution giving 4X background (defined

graphs and tables): extrapolation was vsed tf 1t fell in bevween dilutions.

[00222] MTBR Binding
{08223] Certain antibodies that bind to MTBER can bind to more than ong

MTBR region due to the homology of the vanious MTBR regions. Antisernm s
titered on four MTBR regions asing peptides of MTBR {-4 purchased from Anaspee
{San Jose, CA)

MTBR peptide 1 QTAPVPMPDLINVKSKIGSTENLKHQPGGGK
(SEQ 1D NO:1058)

MTBR peptide 2 VOINKKLDLSNVQSKCGSKDNIKHVPGGGS
(SEQ ID NO:1659)

MTBR peptide 3 VOIVYKPVDLSKVTSKCGSLGNIHHKPGGGQ
(SEQ 1D NO:1ost)

MTHR peptide 4 VEVKSERKLDFRDRVQSKIGSLDNITHVPGGGN

(SEQ ID NO:1061)
{80224] Mouse serum s ttered by enzyme-linked inmunosorbent assay
{ELISAY. Plates are coated overmight at 2 wg/ml, with cach the vavioas MTBR
peptides in phosphate-buffored saline (FBS) and then blocked | hour with 1% bovine

serum albumin {BSA} i FBS. Normal mouse senum s used as a negative control.
Bleeds are dituted in PRS/0.1% BSA/ 0.1% Tween 20 (PBS/BSA/T) starting at 17100
and secially dibuted 122 dovn the plate. Plates ave washed with TBSTween 20 and
goat anti~mouse monmoglobulin G (1pG) (heavy + hight chains) horseradish
peroxidase (HRP)Y {ThermoFisher) 13000 i added and incubated | hour at room

tempecature, Plates are washed i TBS/Tween 20, and antibody binding is detected
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with o-phenyienediamine dihydrochioride (OPD) substrate (Thermo Fisher Scientific,
Waltham, MA) following manufactarer’s instroctions. Plates ave read at 499 sMon a
Molecular Devices Spectromax. Titer s defined as the dilution giving 4X

hackground {defined in graphs and tables); exwrapolation is used if it falls in between

ditutrons.
{00225 Blecking of fan binding to Heparin
{0226} As a potential surrogate marker for the ability of the seram to block

uptake of tas mto cells an ELISA measuring the blocking of taw binding to Heparin
plates was developed. Recombinant tau was biotinviated m-house. Hepatin coated
plates {Broworld, Dublin, O} were blocked with 2% BSA/PBS for 1 howr Ina
separate deep well polypropylene 96 well plate { ThermoFisher) Serum was dihuted
from 1725173200 1 2% BSA/PBS, 60 ul total, to this 64 ul 2060 ng/mi biotinylated
tant i 29RSAPRS was added for a final concentration of senan 1/50- 16400 and fau
at 100 ngiml. The mixaee of serum and tau incubated for 2 hours then 100 pliwell
was transferred o the blocked heparin plates and incobated | howr, Plates were
washed 1o 6.1% Tween 200°TBS and goat anti-mouse immunoglobulin G (1gG) theavy
+ fight chains) horseradish peroxidase (HRP)Y (ThermoFisher) 13000 was added and
incabated 1 bow at room tempersture. Plates were washed in TBS Tween 20 and 100
pl Thermokisher TMB added and incubated ¥ mumites stopped H2504 and read at
450,

{66227 THC binding of Serum
[60228] Autopsy blocks of fresh frozen human brain tissue were combedded in

optimaal cutting temperature compound {OCT compound) and cut using a crvostat' to
genetate 10 po sections. The sections wore placed mto 3 solution of glacose oxidase
and beta D-glucose, in the presence of sodiom azide, to block endogenous peroxidase.
Onee tssue sections were prepaved, the staining with the specified mouse imnune
sera was carvied out st LAY fix 5% goat senpm with 0.28% trifon for | hour ar RT.

To image the binding to plagues and tangles, Biotin-SP-Conjugated Goat anti mouse
12G from Jackson (Lot # 115-065-166) at 1200 dilmtion were incubated with the
sections. DAKQO DAR Detection Kit as per the mamsfactures's instractions. The

staining was processed asing an automated Leica Bond Stainer. The vesults mdicate
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that sera from Guinea pigs immmunized with a vaceine as disclosed herein comprises

antibodies speeific to Abeta and tay m lneman brain tissue of Alzheimer’s patients

[06229] Serum blocking of Abeta binding to neurouns
{80234 EIS primary rat hippocampal nourens are culfwred as descrtbed

previousty {Zago, ¢f of. “Neutralization of Soluble, Syraptotoxic Amyleid §§ Speeies
by Antibodies Is Epitope Specific,” J Newresel. 2012 Feb 22; 32(8) 26962702}
Soluble AR aggregate is pre-incabated with or without vaceine seram on culture
DEV14-21 to block soluble AP aggregate from nawritic binding. Fresh wnlabeled,
hotinylated or (911} soluble A} is prepared one day prior and incubated ovemnight at
4°C. Each dituted serwm sample and soluble AR solution is prepared at 2x the final
concentration i one-half of final treatment vohime wsing NewroBasal-no phenol red
{NB-NPR) medivm. This is combined with one-half final vohame of 2x soluble AR
and with one-half final vohane of 2x diluted vaceine seram to make up a 1x final
concentration in total fingd treatment volume, which is mixed well and then pre-
incuhated for 30 mimstes at 37°C, B8 neurons are rinsed with NB-NPR at {56
pliwell before adding binding treatment. Serem from vaccinated amimals/AR
treatment 1o is added to B8 neurons at 60uLiwell, and then incubated for 30 minutes
at 37°C wnrder normal incubator conditions (3% COx 9% Q). Cells arg vinsed twice
asing 150 pliwell of NB-NPR, and then fixed m 4% paraformaldehyde in Ix DPBS
for 20 muanutes. Cells are permeabibized using 0.1 TXA100 for § munutes, and blocked
using 1% normal goat serom (NGS) for | howr at room temperatws (RT) Cells ave
incubated with MAP2Z & NeaN primary antibodies m HOOuLAwell, Ix DPBS
containing 1% BSA + 1% NGS overmight st 47C. The next day, colls are ninsed twice
i 156 plAwell Ty DPBS for § minutes cach wash. Secondary antibodies are added
for 1 hour at RT in [00ulAwell 1x DPBS + 1% BSA + 10 NGS. High-content
imaging (HCTY analysis is performed to quantify soluble aggregate AP nawritic
binding using Operetta HCUCLS mstrument (Perkin Elmer; modified Newrite
Outgrowth algonthm: 40x Ho0 objective; 46 fields per well, (n=3) per condition; data
shown as mean {43 SDY, MAPZ & NeuN (Abcam) nearonal markers 1s used 1o cach
trace newrife tree and count cell body number per optical field: Neurttic AR souble
ageregate spots detected using streptavidin488 or polyclonal AR antibody (Thermo;

Millipore); and data reported as Af solable aggregate spots/newron {or as Integrated
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Intensity)). Approximately 80-150 neurons are observed per well for each condition

tested.
{68231} Results
{08232 Data for Abeta and tau titers and stainng iy siunmarized in Table 10
angd Table 1,
Table 10
A0,
T B Titer blzglg’n THC HC
; Abeta Tau L .g Abeta Tau
tau binding
. 2.1 35.000 35,000 1:300 e+ +
3 =1 o2 21,006 TE,008 1:225 FEE +
& g 2.3 13,000 24,000 1:550 F+ NET
Y12 20,000 7000 1:200 ++ P
- 3.4 32,000 12,000 1:275 4+ o
= 8 32 30006 2,600 1:200 ~ ot
B
g1 33 7,000 40,400 1:125 -+ ++
e Y 1000 35 000 1:200 + ot
* .4 13000 IO B00 1275 | ++ (or +%) Y
5 8 8.2 7008 6,800 1:675 | ++ (or +%) ++
= &
=g 83 60,000 H0.000 1:200 +H+ -
- .4 30,000 20,000 1:200 e o+
o 9.3 153,000 50,00} 1:525 + Y,
58| 22 | zeme | 2000 | 1325 ++ .
Sz e TLOG0 | 30,000 1:325 +++ .
> 9.4 72000 33000 1:625 +++ 4+
- 111 30,000 6,000 1:375 H+++ ++54
= £ 112 10 000 0,000 1:875 ~ et
2w X
= 113 11,000 20,0060 1:325 44 ++
G
11.4 10,000 10,000 1:275 bt +
Table 11
Dual Tau
3 ot Y
*“?““‘* Tau A-hets Notes
Mouse Cell e
Sera bodies Neurites
2.1 - + +
2.2 ++++ ++ + Fresonee of nuclear staining
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2.3 +H+ 4 b

2.4 ++ 4+ b

3.1 +H+ 4+ -t

3.2 - 4+ -t

3.3 ++H++ ++ +++ Strong nuclear staining

34 + +H++ 4

8.1 ++ ++++ it

8.2 ++ +++ +++

8.3 i . -

8.4 +HH+ ++tt ot

9.1 + ++++ ddd

9.2 ++ 4+ +++

9.3 +H 4+ 2

9.4 +H+ +H++ Ao

11.1 At ++ bt

11.2 + 4+ +

11.3 - ++ “

11.4 +H4+ + - Some nonckear staining
{80233] Titers
0234} As seen in Flgure 13 and Tables 10-13, alf groups most animals

produced high and balanced Abeta and tay titers, though some had a fess vanable tter

responsce.
Table 12
Titers for the dual Abeta/tay constnucis.
Abeta tau

Pruad Mouse'd | Mouse | Mouse | Mouse Mouse | Mouse | Mouse | Mouse
Consiruct 2 2 3 4 1 2 3 4
Blesd Rij i e U Y 12300 150 5000 3000 4000
Plewd 2 IS 21060 P20 20400 35000 | 75000 21000 7000
Pad Sowse b E Mouse | Mouse | Mouse Mouse | Mouse | Mouse | Mouse
Copstret 3 SRR WO NN WO, ! 2 3 4
Fleed 1 G060 800 15000 140 4000 6400 5000 2000
Bleed 2 22000 22000 TOOG 1000 12000 2000 44000 2500
Dual Mouse | | Mouse | Mouse | Mouse Mouse | Mouse | Mouse | Mouse
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Caonstrizet 8 2 3 4 1 2 3 4
Blewd } 500 T} REEEY 18400 10006 | 25000 200 8000
PBleed 2 15(%10 0 HOH00 300 100000 | 6800 1000 20000
Draal Mouse T} dMouse | Mosse | Mouse Mouse | Mouse | Mouse | Mouse
Comstnget ¢ 2 3 4 1 2 3 4
Blesd | 2000 12000 13000 400 800 6000 7000 2000
Blesd 2 FROO00 | 30000 13600 TA00 5000 21000 30000 30000
Dual Monse || Mouse | Mouse | Mouse Mouse | Mouse | Mouse | Mouse
Constract 2 3 4 1 2 3 4
1}
Bloed 1 HERI n ] S0 00 6400 7000 2500 4000

30000 10000 11000 10000 6000 40000 20000 10000

Table 13

Remuaining tau bound atier senwm incubation

difption | DAEBFRHDRRVESKIGSTGGC
(SEQ 1D NG:O9ST

Mogse | { Mouse 2 | Mouse 3 | Mouse 4
30 1957 2812 16.66 12.70
100 2893 38.25 26.51 2521
200 41.16 53.48 29.64 46.53
400 59.88 89.43 4315 81.31
8iHh RARE: 13321 G500 134.97

dilution | DAEFRHDRRENLEKHQPGGGC
{SEQ ID NO: 1300
Mouse U | Mouse 2 Mouse 3 | Mouse 4

50 16.44 21.90 2426 15.35
100 2207 47.55 39.93 19.39
200 37.10 44.006 48.36 43.65
400 5832 86.61 86.41 51.98
800 93.54 98.76 115.50 86.00

dilgtion | DAEFREDRESKIGSTENGGC
(SEQ 1D NO99s)
Mouose ! | Mousc 2 Mouse 3 | Mouse d

50 16.84 27.29 28.01 28.56
100 25.18 35.02 53.18 42.60
200 55.66 73.61 93.32 75.38
400 92.87 120.00 131.15 12527
00 TR 132.7% 136.90 135.93

difotion | DAEFEHDERSKIGSKDNIKHGGC
BEQ 1D NO KD
Mouse 1 | Mouse 2 Mouse 3 | Mousc 4
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50 15.25 13.15 14.73 17.81
100 19.45 11.20 26.64 37.79
200 37.65 14.59 56.17 54.57
400 74.17 39.69 78.69 91.10
Rt QL35 §2.16 96.30 109.00
dilution | DAEFRHDRRTENLKHQPGGC
{SE0 113 NO 999y
Mouse 1 | Mouse2 | Mouse 3 | Mouse 4
S0 201 12.36 35.04 42.63
{30 AT.62 28.44 4445 47.62
200 54.86 47.97 66.72 61.84
400 114.93 48.51 61.94 87.67
800 1360 8135 100.01 97.15
difution | Nogative Cantrol
" 'souse ! | Mowse2 | Mouse 3 | Mouse 4
50 83.35 71.98 84.30 83.96
100 114.78 94.03 103.43 98.98
200 104.03 100.60 97.80 96.83
400 86.73 11t.16 95.31 91.72
800 96.20 110.05 99.38 94,45
{238 Blocking of Tan binding to heparin
{002136] All constructs showed the abtlity to block the bindmg of tau to hepanm,

in particalar, construct DAEFRHDRRVEKSKHGSTGGU (SEQ ID NOWST) and
constract DAEFRHDRRENLKHQPGGGC (SEQ 1D NO1000) showing the most

robust blockmg, See Figure 15, Table 10 and Table 11

[00237] THC on Alzheimer Brain

{80238} Muost animals had staining of pathological Abeta and tau, see Figure
16,

{08239 Example 11: Inununogens

{00240] Immunogens were  selected  for evaluation i vaceme  peptide

constructs, Constructs comprise AP immunogens and tan iumenogess. Some

HDORIMOZCNS CoOmMPYIse & tav peptide comprising 3-10 anvno acids from tau. Other

HDORIBOZCNS COMPrISe an engincered tau umunogen.

{00241} Enginecred Tau hnmunopens
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joN242] Certain invwnunogenic peptides were designed and selected to (1) vaise
antibodies that bind within the within microtubule binding repeats (MTBRs) of
fuaman Tau protem, (1} be less bikely to gonerate an waowanted T cell-mediated
sutonmmung response, and (14) be less hikely to rmse antibodies that would eross-react

with other hwmay proteins.

{00243 First, sequence analysis and 3D modeling of Tau MTBRs was
conducted o identify anuno acid residues that may be important for raising antibodies
that bind MTBR. The results of these analyses were wsed to design synthetic Tan
immunogenic pepiides with conserved vestdues and shuffled interspersed residues.

Resulting engineered synthetic peptides arc listed in Tuble 14,

Table 14
Engincered Tay immgnogenic peptides
Engineered tau immunogenic e RS NG
. SEQ ID NO:
peptides sequence
SKIGSTENLKH Q78
SKIGSTENIKH 979
SKIGSKDNLKH 280
SKIGSKENIKH 9381
SKIGSLENLKH 982
SKIGSLENIKH 983
SKIGSTDNLKH 984
SKIGSTDNIKH Q85
SKIGSKDNIKH Q86
SKIGSLDNLKH QY7
SKIGSLDNIKH YRS
SKIGSTGNLKH 989
SKIGSTGNIKH 980
SKIGSKGNLKH 991
SKIGSKGNIKH 992
SKIGSLGNLKH 993
SKIGSLGNIKH 994
{244 Next, 0 assoss the potemtial of an ssvanted T ccllamediated

sutoiumane response, the ongincered peptides were sabjected to i sifico analysis fo
predict MHC I hinding esing the IEDB (Invoune Epitope Database) s National
Institute of Allergy and Infectious DiscasesdLa Jolla Immuaology Insttute. MHC
clasg I hinding ¥ considered a good indicator of a sequence containing @ T-cell

epitope. A panel of alleles were used for MHU H binding prediction, Engingered
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peptides with a predicted half maximal inhibitory concentravon {(IC50) above a

pecified cutoft were considered to bave 3 low probability of MHC H binding and

F

were sefected for further analysis.

{00245] Finally, the engineercd poptides with low prodicted MHC H binding
were evaluated to predict i the anti-Taw MTBR antibodies that would be raised by the
peptides could have unwanted cross-reactivity with other buman proteins. Sequences
of the engineered peptides were subjected fo biownformatic analysis against a non-
redundant human proteome database to determine bomology with human protens,
Engineered peptide sequences with low homology to secreted or cell-surface proteins
were selected as fop candidates to be used as antigens. Top candidate enginsered Tau
fonumogemce peptides are histed jn Table 15,
Table 15

Top condidate engineered Tau immunogenic peptides.

Enzineered tau bnmunogenic , .
pinecred ¢ ogeme SEQ ID NO:
peptides sequence
SKIGSTDNIKH GRS
SKIGSKDNIKH OR&
SKIGSLDNIKH Y88
{00146} The dual AP-tau constructs comprising an engineered tau immunogen

(e, Dual #11) demonsiratod results that were comparable, and in some cases, better
than other taw imnuimogens despite including a non-native i sequence. Figure
13shows high titers for both Abeta and tau antigens, including an cnginecred tau
sequence. Figure 14 shows blocking of tau binding to heparin, Figwre 156 shows
resulting taw antibody binding to MTBR region peptides. Figure 16 E shows
statingbinding o AR and tau peptides in brain Gssue from human Alzdheimer’s
pationts. This demoustrates that engmecred immunogens are useful i vaccine

construcis

{86247 Couclasion
{00248] Dual mmmunogen Af-tau vaceine constructs were developed and it was

shown that these constructs ratsed balanced thers to AR and tau in miice, guinea-pigs,
aud evnomolgus monkeys. The antibodios wore imnunorcactive with both AB
plagues aod vowofibrillary fau tangles in buman AD brain sections and blocked the

hinding of sotuble AP aggregates {oligomers) to neurons without eliciting T-cell



WO 2021/236809 PCT/US2021/033222

69

responses for AP or tau. These resudts support the development of a single~agent,
dual-immanogen vaccine with the ability to target the pathogenie forms of Af and
tau. Thes

target pathog

¢ rosults support the development of a dual AP-taw vaceine with the ability to
mic AP and tan for the prevention andfor treatment of AD.
{06249

been deseribed horemn, it is w0 be understood that the vvention s not Hnvted to those

Although various specific embodiments of the prosent invention have

precise embodiments and that vanous changes or modifications can be affected
therein by one skifled in the art withowt departing from the scope and spirit of the

invention.

[00238] Tn cach of the embodiments of the peptide described herein, the peptide

ny comprise, consist, or consist essentially of the recited sequences. Thus,
ingcorporated i this disclosure (see Table 16) are the following sequences that can be
part of the composiions conprising an anvvloid-beta {AR) peptide and a tay peptide
as disclosed herein.

Table 16. SEQUENCES
SEQ H NO:OT ~ Abeta 1442

DAEFRHDIGYEVHEQRLVEFABDVGINKS

ATIGIMVGGYVIA

SEQ H) Ny {P TAU (LNE?RO TRE ~ PI10036 (FHomo sopiens)

13 S
MAEPRORETEY AGLEESPLLT
60 { 100

PTEDGSEEFPG LV DEGAPGKQAA AQFHTEIPEG
i1¢ 30 140 150

TTAEEAGIGD TPSLEDEAAG HVTQARMVSK SKDGTG3IDDK KAKGADGKTK
1eG 170 180 190 200

IATPRGAAPP? GQKGQANATR IPAKTPPAPK TPPSSGEPPK SGDRSGYSSFE
210 220 230 240 250

GSPGTPGSRS RTPSLPTPPT REPKEVAVVR TPPKSPSSAK SRLOTAPVPM
260 27¢ 280 290 300

PDLXKNVKSKI GSTENLKHOP GGGKVQIINK KLDLSNVQSK CGSKDNIKHV
310 320 330 3490 350

PGGGSVQIVY KPVDLSKVTS KCGSLGNIHH KPGGGQVEVK SEKLDEFKDRV
360 37¢C 380 390 400

OSKIGSLDNI THVPGGGNKK IETHKLTEFRE NARKAKTDHGA EIVYXSPVVS
410 420 430 440

GDTSPRHLSN VSSTGSIDMV DSPQLATLAD EVSASLAKQG L

A-beta immunogens:

DAEFRHDSGY (SEQ ID NO:02)

DAEFRHDSG (SEQ ID NO:04)

DAEFRHDS (SEQ ID NO:05)

DAEFRHD (SEQ ID NO:0¢)
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DAEFRH (SEQ ID NO:07)
DAEFR (SEQ ID NO:08)
DAEF (SEQ ID NO:09)
DAE (SEQ ID NO:10)
AEFRHDSGY (SEQ ID NO:11)
AEFRHDSG (SEQ ID NO:12)
ABEFRHDS (SEQ ID NO:13)
AEFRHD (SEQ ID NO:14)
AEFRH (SEQ ID NO:1D5)
AEFR (SEQ ID NO:16)
AERF {(SEQ ID NO:17)
EFRHDSGY (SEQ ID NO:18)
EFRHDSG {(SEQ ID NO:19)
EFRHDS (SEQ ID NO:20)
EFRHD {(SEQ ID NO:21)
EFRH (SEQ ID NO:22)
EFR (SEQ ID NO:23)
FRHDSGY (SEQ ID NO:24)
FRHDSG (SEQ ID NO:25)
FRHDS3 (SEQ ID NO:26)
FRHD (SEQ ID NO:27)
FRH (SEQ ID NO:Z8)
RHDSGY (SEQ ID NO:29)
RHDSG (SEQ ID NO:30)
RHDS (SEQ ID NO:231)
RHD (SEQ ID NO:32)
HDSGY (SEQ ID NO:33)
HDSG (SEQ ID NO:34)
HDS (SEQ ID NO:35)
D3GY (SEQ ID NO:3¢)
DSG (SEQ ID NO:37)
SGY {(SEQ ID NO:38)
VHHOKLVEFA (SEQ ID NO:1002)
VHHQKLVEE {SEQ ID NO:1003)
VHHOKLVE (SEQ ID NO:1004)
VHHQKLV (SEQ ID NO:1005)
VHHOKL (SEQ ID NO:1006)
HHOKLVEFAE (SEQ ID NO:1007)
HHQKLVEFA (SEQ ID NO:1008)
HHOKLVEFE (SEQ ID NO:1009)
HHQKLVE (SEQ ID NO:1010)
HHOKLV (SEQ ID NO:1011)
HHOKL (SEQ ID NO:1012)
HOKLVEFTAED (SEQ ID NO:1013)
HORKLVEFAE (SEQ ID NO:1014)
HOKLVETA (SEQ ID NO:1015)
HOKLVFEE (SEQ ID NO:1016)
HOKLVE (SEQ ID NO:1017)
HOKLV (SEQ ID NO:1018)
HOKL (SEQ ID NO:1019)

( )

QRKLVEFFAEDV SEQ ID NO:1920
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FAEDVG
FAEDV
FAED
FAE

SEQ ID NO:1054
SEQ ID NO:1055
SEQ ID NO:1056
SEQ ID NO:1057

QKLVFFAED (SEQ ID NO:1021)
QOKLVEFAE (SEQ ID NO:1022)
QKLVEFA (SEQ ID NO:1023)
QKLVEF (SEQ ID NO:1024)
QKLVE (SEQ ID NO:1025)
QKLV (SEQ ID NO:1026)
QKL (SEQ ID NO:1027)
KLVEFFAEDVG (SEQ ID NO:1028)
KLVEFFAEDV (SEQ ID NO:1029)
KLVFFAED (SEQ ID NO:1030)
KLVEFFAE {SEQ ID NO:1031)
KLVEFFA (SEQ ID NO:1032)
KLVEFE {SEQ ID NO:1033)
KLVE (SEQ ID NO:1034)
KLV {SEQ ID NO:1035)
LVFFAEDVG (SEQ ID NO:1036)
LVFFAEDV (SEQ ID NO:1037)
LVFFAED (SEQ ID NO:1038)
LVFFAE (SEQ ID NO:1039)
LVEFFA (SEQ ID NO:1040)
LVEF (SEQ ID NO:1041)
LVE (SEQ ID NO:1042)
VEFAEDVG (SEQ ID NO:1043)
VEFFAEDV (SEQ ID NO:1044)
VEFAED (SEQ ID NO:1045)
VEFFAE (SEQ ID NO:1046)
VEFFA (SEQ ID NO:1047)
VEE (SEQ ID NO:1048)
FEFAEDVG (SEQ ID NO:1049)
FEYAEDV (SEQ ID NO:19050)
FFAED (SEQ ID NO:1051)
FFAE {SEQ ID NO:1052)
FFA (SEQ ID NO:1053)

( )

( )

( )

( )

Tau immunogens:

QIVYKPV (SEQ ID NO:39)
QIVYKP (SEQ ID NO:40)
QIVYKSV (SEQ ID NO:41)
EIVYKSV (SEQ ID NO:42)
QIVYKS (SEQ ID NO:83)
EIVYKSP (SEQ ID NO:42)
EIVYKS (SEQ ID NO:84)
EIVYKPV (SEQ ID NO:44)
EIVYKP (SEQ ID NO:85)
IVYKSEV (SEQ ID NO:4D5)
IVYK (SEQ ID NO:46)
CNIKHVPG (SEQ ID NO:8¢)
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CNIKHVP (SEQ ID NO:47)
NIKHVP (SEQ ID NO:48)
HVPGGG (SEQ ID NO:49)
HVPGG (SEQ ID NO:350)
HKPGGG (SEQ ID NO:51)
HKPGG (SEQ ID NO:52)
KHVPGGG (SEQ ID NO:33)
KHVPGG (SEQ ID NO:54)
HOQPGGG (SEQ ID NO:3D5)
HOPGG (SEQ ID NO:56)
VOIINK {SEQ ID NO:146)
VQIINKK (SEQ ID NO:147)
VOIINKKL {SEQ ID NO:1483)
QIINK (SEQ ID NO:149)
QIINKK {SEQ ID NO:150)
QIINKKL (SEQ ID NO:151)
EAAGHVTQC (SEQ ID NO:152)
EAAGHVTQAR (SEQ ID NO:153)
AAGHVTOAC (SEQ ID NO:154)
AGHVTQARC (SEQ ID NO:155)
AGHVTQAR (SEQ ID NO:158)
GYTMHOD (SEQ ID NO:157)
QGGYTMHC (SEQ ID NO:158)
QGGYTMHQD (SEQ ID NO:159)
GGYTMHQC (SEQ ID NO:1¢0)
VPGGEGSVQIV (SEQ ID NO:186l)
PGGGSVQIV (SEQ ID NO:162)
GGGSVQIV (SEQ ID NC:163}
GGSVQIV (SEQ ID NO:164}
GSVQIV (SEQ ID NC:16D50%
SVQIV {SEQ ID NO:1¢6}
VQOIV {SEQ ID NOC:167}
QIV {SEQ ID NO:1¢€8}
PGGGSVQIVY {SEQ ID NC:169}
GGGSVQIVY {SEQ ID NO:170}
GGSVQIVY (SEQ ID NO:171}
GSVQIVY {SEQ ID NO:172}
SVQIVY (SEQ ID NO:173}
VOIVY (SEQ ID NO:174}
QIVY {SEQ ID NO:175}
IvY (SEQ ID NO:1763}
GGG3VQIVYK (SEQ ID NO:177}
GGSVQIVYK (SEQ ID NO:178}
GSVQIVYK (SEQ ID NO:179;}
SVQIVYK (SEQ ID NO:1803%
VOIVYK (SEQ ID NO:181}
QIVYK (SEQ ID NC:182}
VYK (SEQ ID NO:183}
GGSVQIVYKP (SEQ ID NC:184}
GSVQIVYKP (SEQ ID NO:185}

SVQIVYKP (SEQ ID NC:18¢}
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VQIVYEKP (SEQ ID NO:1873}
IVYKP {SEQ ID NO:188}
VYKP (SEQ ID NO:189%
YKP (SEQ ID NO:190;}
GSVQIVYKPV (SEQ ID NO:151:%
SVOQIVYKPV (SEQ ID NO:1923}
VQIVYKPV (SEQ ID NC:193}
IVYKPV (SEQ ID NO:1943
VYKPV (SEQ ID NC:195}
YKPV (SEQ ID NO:196}
KPV {SEQ ID NC:197}
SVQIVYKPVD {SEQ ID NO:198}
VOIVYKPVD {SEQ ID NC:199}
QIVYKPEVD {SEQ ID NO:200}
IVYRPVD {SEQ ID NOC:201}
VYKPVD (SEQ ID NO:203}
YRPVD (SEQ ID NO:204}
KPVD (SEQ ID NO:205%
PVD {SEQ ID NOC:20¢}
VOIVYKPVDL (SEQ ID NO:z207}
QIVYKPVDL {SEQ ID NO:208}
IVYKPVDL (SEQ ID NO:209}
VYEKPVDL (SEQ ID NO:210;}
YKPVDL (SEQ ID NO:Zz1l}
KPVDL {SEQ ID NO:212}
PVDL (SEQ ID NO:213}
VDL (SEQ ID NO:214}
QIVYKPVDLS (SEQ ID NC:215}
IVYKPVDLS (SEQ ID NO:216}
VYKPVDLS (SEQ ID NC:217%
YKPVDLS {SEQ ID NO:218}
KPVDLS {SEQ ID NC:219}
PVDLS3 {SEQ ID NO:220}
VDLS {SEQ ID NOC:221}
DLS3 {SEQ ID NO:222}%
IVYKPVDLSK (SEQ ID NO:223}
VYKPVDLSK {SEQ ID NO:224}%
YRKPVDLSK (SEQ ID NO:225}
KPVDLSK (SEQ ID NO:2263}
PVDLSK {SEQ ID NO:Z27}
VDLSK (SEQ ID NO:2283%
DLSK (SEQ ID NO:229}
LSK (SEQ ID NO:230}
VYKPVDLSKV (SEQ ID NO:231;
YKPVDLSKV (SEQ ID NO:232%
KPVDLESKV {SEQ ID NO:2Z33}
PVDLSKV (SEQ ID NC:234}
VDLSKV {(SEQ ID NO:235}
DLSKV (SEQ ID NC:236}
LSKV (SEQ ID NO:237}
SKV (SEQ ID NC:238}
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YKPVDLSKVT (SEQ ID NO:239%
KPVDLSKVT {SEQ ID NO:240}
PVDLEERVT (SEQ ID NO:2Z41y
VDLSKVT (SEQ ID NO:242;}
AKTDHGAEIV (SEQ ID NO:243}%
KTDHGAETIV (SEQ ID NO:2443
TDHGAEIV (SEQ ID NC:245%
DHGAEIV (SEQ ID NO:246}
HGAETIV (SEQ ID NC:247}
GAEIV {(SEQ ID NO:248}
AETIV {SEQ ID NC:249}
EIV {SEQ ID NO:250}
KTDHGAEIVY {SEQ ID NOC:251}
TDHGAEIVY {SEQ ID NO:252}
DHGAEIVY {SEQ ID NOC:253}
HGAEIVY (SEQ ID NO:254}
GAEIVY (SEQ ID NO:255}
AETIVY (SEQ ID NO:256}
EIVY {SEQ ID NOC:257}
vy (SEQ ID NO:258}
TDHGAEIVYK {SEQ ID NO:259}
DHGAEIVYK (SEQ ID NO:260}
HGAEIVYK (SEQ ID NO:261}
GAEIVYK (SEQ ID NO:zZ62}
AETIVYK {SEQ ID NO:263}
EIVYK (SEQ ID NO:Zg4}
IVYK {(SEQ ID NO:265}
DHGAEIVYKS (SEQ ID NC:266}
HGAEIVYKS {(SEQ ID NO:267}
GAEIVYKS (SEQ ID NC:268}
AETIVYKS {SEQ ID NO:2€9}
EIVYKS {SEQ ID NC:270}
IVYEKS {SEQ ID NO:271}
VYKS {SEQ ID NOC:272}
YKS {SEQ ID NO:273}
HGAEIVYKSP (SEQ ID NO:274}
GAEIVYKSP {SEQ ID NO:275}
AEIVYKSP (SEQ ID NO:27¢6}
EIVYKSP (SEQ ID NO:277}
IVYKSP {SEQ ID NO:2Z78}
VYKSP (SEQ ID NO:279%
YKSF (SEQ ID NO:280}
KSP (SEQ ID NO:z81}
GAEIVYKSEV (SEQ ID NO:282}
ABRIVYKSPV (SEQ ID NO:283%
EIVYESPV {SEQ ID NO:284}
IVYKSEV (SEQ ID NC:285}
VYKSPV {(SEQ ID NO:286}
YRSFEV (SEQ ID NC:287%
KSPV {(SEQ ID NO:288}
SPV (SEQ ID NC:282}
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ABEIVYKSPVV (SEQ ID NO:250%
EIVYKSPVV {SEQ ID NO:291}
IVYKSFEVV (SEQ ID NO:252%
VYEKSPVV (SEQ ID NO:293j}
YKSPVV (SEQ ID NO:254}%
KSPVV (SEQ ID NO:295}
SPVV (SEQ ID NC:296}
PVV (SEQ ID NO:297}
EIVYKSPVVS (SEQ ID NC:298}
IVYKSPVVS {(SEQ ID NO:299}
VYKSPVVS {SEQ ID NOC:300}
YKSPVVS {SEQ ID NO:301}
KSPVV3 {SEQ ID NOC:302}
SPVV3 {SEQ ID NO:303}
PVVS {SEQ ID NOC:304}
VVS3 (SEQ ID NO:305}
IVYKSPVVSG {SEQ ID NO:306}
VYKSPVVSG (SEQ ID NO:307%
YRSFEVVSG {SEQ ID NOC:308}
KSPVVSG (SEQ ID NO:309}
SPVVSG {SEQ ID NO:310}
PVVSG (SEQ ID NO:311y
VVSG (SEQ ID NO:312}
V8G (SEQ ID NO:313}
VYKSPVVSGD {SEQ ID NO:314}
YKSPVVSGD (SEQ ID NO:315}%
KSPVVSGD {(SEQ ID NO:316}
SPVVSGD (SEQ ID NC:317}
PVVSGD {(SEQ ID NO:318}
VVSGD (SEQ ID NC:319}
VSGD {SEQ ID NO:320}
SGD {SEQ ID NOC:321}
YRKSPVVSGDT {SEQ ID NO:3223}
KSPVV3GDhT {SEQ ID NOC:323}
SPVVSGDT {SEQ ID NO:324}
PVV3GDT (SEQ ID NO:325}
VV3SGDT {SEQ ID NO:326}
VSGEDT (SEQ ID NO:327}
SGDT (SEQ ID NO:3283%
GDT {SEQ ID NO:329}
KSPVVSGDTS (SEQ ID NO:330%
SPVVSGDTS (SEQ ID NO:331}
PVVSGDTS (SEQ ID NO:332%
VVSGDTS (SEQ ID NO:333}
V3GDTS (SEQ ID NO:334}
SGDTS (SEQ ID NO:335}
GDTS (SEQ ID NC:336}
DTS {(SEQ ID NO:337}
SPVVSGDTSP (SEQ ID NC:338}
PVVSGDTSPE {(SEQ ID NO:339}
VVSGDETSP (SEQ ID NC:340}
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VSGDTSP (SEQ ID NO:341
SGDTSP {SEQ ID NO:342}
GDTSP (SEQ ID NO:343%
DTSP (SEQ ID NO:344;
TSP (SEQ ID NO:345}%
PVVSGDTSFPR (SEQ ID NO:346}
VVSGDETSPR (SEQ ID NC:347}
VSGDTSPR {(SEQ ID NO:348}
SGDTSPR (SEQ ID NC:349}
GDTSPR {(SEQ ID NO:320}
DTSFR {SEQ ID NO:351}
TSPR {SEQ ID NO:352}
SPR {SEQ ID NOC:353}
HOPGGGKVQI {SEQ ID NO:354}
QPGGGRVQI {SEQ ID NOC:355}
PGGGRVOI (SEQ ID NO:356}
GGGRVQI (SEQ ID NO:357}
GGRVQI (SEQ ID NO:3583%
GRVQI {SEQ ID NOC:359;
KVQI (SEQ ID NO:360}
VoI {SEQ ID NO:361}
QPGGGKVQIL (SEQ ID NO:3862%
PGGGKVQITL {SEQ ID NO:363}
GGGKVQIT (SEQ ID NO:365}
GGKVQII {SEQ ID NO:366}
GKVQIT (SEQ ID NO:3867}
KVQIT {(SEQ ID NO:368}
VOITI (SEQ ID NC:362}
QI {(SEQ ID NO:370}
PGGGKVQIIN (SEQ ID NC:371}
GGGKVQIIN {SEQ ID NO:372}
GGKVQIIN {SEQ ID NOC:373}
GKVQIIN {SEQ ID NO:374}
KVQIIN {SEQ ID NC:375}
VQOIIN {SEQ ID NO:376}
QIIN (SEQ ID NO:377}
IIN {SEQ ID NO:378}
GGGRVQIINK (SEQ ID NO:379}
GGRVQIINK (SEQ ID NO:380%
GRKVQIINK {SEQ ID NO:381;}
KVQIINK (SEQ ID NO:382%
IINK (SEQ ID NO:383}
INK (SEQ ID NO:384}
GGEVQIINKK (SEQ ID NO:385}
GKVQOIINKK (SEQ ID NO:386}
KVOIINKK (SEQ ID NO:387}
IINKK (SEQ ID NC:388}
INEKK {(SEQ ID NO:389)
NKK (SEQ ID NC:390%
GKVQIINKKL {(SEQ ID NO:391}

KVQIINKKL (SEQ ID NC:392}
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ITNKKL (SEQ ID NO:353%
INEKKL {SEQ ID NO:394}
NKKL (SEQ ID NO:355%
KKL (SEQ ID NO:39¢;}
KVQIINKKLD (SEQ ID NO:357%
VOQIINKKLD {(SEQ ID NO:398}
QIINKEKLD (SEQ ID NC:399}
IINKKLD {(SEQ ID NO:400}
INKKLD (SEQ ID NC:401}
NKKLD {(SEQ ID NO:402}
KKLD {SEQ ID NC:403}
KLD {SEQ ID NO:404}
VOIINKKLDL {SEQ ID NOC:405}
QIINKKLDL {SEQ ID NO:406}
IINKKLDL {SEQ ID NOC:407}
INKKLDL (SEQ ID NO:408)
NKKLDL {SEQ ID NC:409}
KKLDL (SEQ ID NO:410}
KLDL {(SEQ ID NOC:411;}
LDL (SEQ ID NO:412}
QIINKKLDLS {SEQ ID NO:413}
ITINKKLDLS (SEQ ID NO:414)
INKKLDLS (SEQ ID NO:415}
NKKLDLS (SEQ ID NO:416}
KKLPLS {SEQ ID NO:417}
KLDLS (SEQ ID NO:418}%
LDLS (SEQ ID NO:419}
IINKKLDLSN (SEQ ID NC:420}
INKKLDLSN {(SEQ ID NO:421}
NKKLDLSN (SEQ ID NC:422%
KKLDPLSN {SEQ ID NO:423}
KLDLSN {SEQ ID NOC:424}
LDLSN {SEQ ID NO:425}
DLSN {SEQ ID NOC:426}
LSN {SEQ ID NO:427}
INKKLDLSNV (SEQ ID NO:428}
NKKLDLSNV {SEQ ID NO:429}
KKLDLSNV (SEQ ID NO:430}
KLDLSNV (SEQ ID NO:431%
LDLSNV {SEQ ID NOC:432}
DLSNV (SEQ ID NO:433%
LSNV (SEQ ID NO:434}
SNV (SEQ ID NO:435}
NKKLDLSNVQ (SEQ ID NO:43¢}
KKLDLSNVQ (SEQ ID NO:437%
KLDLSNVQ (SEQ ID NO:438}
LDLSNVQ (SEQ ID NC:432}
DLSNVQ {(SEQ ID NO:440}
L3NVQ (SEQ ID NC:441}%
SNVQ (SEQ ID NO:442)

NVO (SEQ ID NC:443}
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KKLDLSNVQS (SEQ ID NO:444)
KLDLSNVOS {SEQ ID NO:445}
LDLSNVQS (SEQ ID NO:446)
DLSNVQS (SEQ ID NO:447;}
LSNVQS (SEQ ID NO:448}
SNVQS (SEQ ID NO:449)
NVQS (SEQ ID NC:450%
VoS {(SEQ ID NO:401}
SKCGSKDNIK (SEQ ID NC:452%
KCGSKDNIK (SEQ ID NO:403}
CGSKDNIK {SEQ ID NOC:454}
GSKDNIK {SEQ ID NO:455}
SKDNIK {SEQ ID NOC:45¢}
KDNIK {SEQ ID NO:457}
DNIK {SEQ ID NOC:458}
NIK (SEQ ID NO:459)
KCGSKDNIKH {SEQ ID NC:460}
CGSKDNIKH (SEQ ID NO:461l;}
GSKENIKH {SEQ ID NOC:462}
SKDNIKH (SEQ ID NO:463}
KDNIEKH {SEQ ID NO:464}
DNIEKH (SEQ ID NO:465}
NIEKH (SEQ ID NO:46¢}
IKH (SEQ ID NO:467}
CGSKDNIKHV {SEQ ID NO:468}
GSKDNIKHV (SEQ ID NO:469)
SKDNIKHV {(SEQ ID N0:470}
KDNIKHV (SEQ ID NC:471}
DNIKHV {(SEQ ID NO:472}
NIKBV (SEQ ID NC:473}
IKHV {SEQ ID NO:474}
KHV {SEQ ID NOC:475}
GSKDNIKHVP {SEQ ID NO:476}
SKDNIKHVP {SEQ ID NC:477}
KDNIKHVP {SEQ ID NO:478}
DNIKHVP (SEQ ID NO:479}
IKHVFE {SEQ ID NO:480}
KHVF (SEQ ID NO:481}
HVP (SEQ ID NO:482%
SKDNIKHVPG {SEQ ID NO:483}
KDNIKHVEG (SEQ ID NO:484;
DNIKHVPG (SEQ ID NO:485}
NIKHVPG (SEQ ID NO:486}
IKHVEG (SEQ ID NO:487;}
KHVPG (SEQ ID NO:4833
HVPG (SEQ ID NO:489}
VPG (SEQ ID NC:480}
KDNIKHVPGG (SEQ ID NO:491}
DNIKHVPGG (SEQ ID NC:492%
NIKHVPGG {(SEQ ID NO0O:493}

IKHVPGG (SEQ ID NC:4%94}
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KHVPGG (SEQ ID NO:455}
VPGG {SEQ ID NO:496}
PGG (SEQ ID NO:457)
DNIKHVPGGG (SEQ ID NO0O:498}
NIKHVPGGG (SEQ ID NO:459;%
IKBVPGGG {(SEQ ID NO:500}
VPGGG (SEQ ID NC:501%
PGGG {(SEQ ID NO:502}
GGG (SEQ ID NC:503}
NIKHVPGGGS {(SEQ ID NO:504}
IKBRVPGGGS {SEQ ID NOC:b05}
KHVPGGGS {SEQ ID NO:506}
HVPGGGS {SEQ ID NOC:b07}
VPGGEGES {SEQ ID NO:508}
PGGGS {SEQ ID NOC:b09}
GGGS (SEQ ID NO:510}
GGS {SEQ ID NO:511}
IKHVPGGGSV (SEQ ID NO:512j}
KHVFEGGGSV {SEQ ID NOC:b513}
HVPGGGSV (SEQ ID NO:514}
VPGGEGEV {SEQ ID NO:515}
PGGGEV (SEQ ID NO:516}
GGG3V (SEQ ID NO:517}
GGSV (SEQ ID NO:518}
GSV {SEQ ID NO:519}
KHVPGGGSVQ (SEQ ID NO:5203%
HVPGGGSVQ {(SEQ ID NO:521}
VPGEGGSVQ (SEQ ID NC:522}
PGGGESVQ {(SEQ ID NO:523}
GGGSVQ (SEQ ID NC:524}%
GGSVQ {SEQ ID NO:525}
GSVQ {SEQ ID NOC:b2¢}
SVQ {SEQ ID NO:527}
HVPGGGSVQT {SEQ ID NOC:528}
VPGGEGSVOT {SEQ ID NO:529}
PGGGSVQI (SEQ ID NO:530}
GGGSVQI {SEQ ID NO:531}
GGSVOI (SEQ ID NO:532}
GSVQI (SEQ ID NO:533}
SVQO1T {SEQ ID NO:534}
GGSVQIVYKS (SEQ ID NO:535%
GSVQIVYKS (SEQ ID NO:53¢6}
SVQIVYKS (SEQ ID NO:5373
VQIVYKS (SEQ ID NO:538}
QIVYKS (SEQ ID NO:539%
IVYKS (SEQ ID NO:540}
VYKS (SEQ ID NC:541}
YKS {(SEQ ID NO:542)
GSVQIVYKSV (SEQ ID NC:543%
SVOIVYKSV {(SEQ ID NO:544)

VOQIVYKSV (SEQ ID NC:545}
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QIVYKSV (SEQ ID NO:546}
IVYKRSV {SEQ ID NO:547}
VYKSV (SEQ ID NO:548}
YRSV (SEQ ID NO:549;}
SVQIVYKSVD (SEQ ID NO:550}
VQIVYKSVD {(SEQ ID NO:5101}
QIVYKSVD (SEQ ID NC:552%
IVYKSVD {(SEQ ID NO:503}
VYKSVD (SEQ ID NC:554%
YKSVD {(SEQ ID NO:5105}
KSVD {SEQ ID NOC:bbe¢}
SVD {SEQ ID NO:5357}
VOIVYKSVDL {SEQ ID NOC:bH58}
QIVYKSVDL {SEQ ID NO:559}
IVYKSVDL {SEQ ID NOC:b560}
VYKSVDL (SEQ ID NO:5€l}
YRSVDL (SEQ ID NO:562}
KSVDL (SEQ ID NO:563}
SVDL {SEQ ID NOC:b564}
QIVYKSVDLS (SEQ ID NO:565}
IVYKSVDLS {SEQ ID NO:566}
VYKSVDELS (SEQ ID NO:587}
YKSVDLS (SEQ ID NO:568}
KSVDLS (SEQ ID NO:569}
SVDLS {SEQ ID NO:570}
IVYKSVDLSK (SEQ ID NO:571%
VYKSVDLSK {(SEQ ID NO:572%
YRXSVDLSK (SEQ ID NC:573}
KSVDLSK {(SEQ ID NO:574}
SVDLSK (SEQ ID NC:364}
VYKSVDLSKV {SEQ ID NO:575}
YKSVDLSKV {SEQ ID NOC:b7¢}
KSVDLSKV {SEQ ID NO:577}
SVDLSKYV {SEQ ID NC:578}
YRKSVDLSKVT {SEQ ID NO:579}
KSVDLSKVT (SEQ ID NO:580}
SVDLSKVT {SEQ ID NO:581}
DLSKVT (SEQ ID NO:582}
LSKVT (SEQ ID NO:583}
SKVT {SEQ ID NOC:584}
RKVT (SEQ ID NO:585%
HGAEIVYKSV (SEQ ID NO:58¢}
GAEIVYKSV (SEQ ID NO:587}
AETIVYKSV (SEQ ID NO:588}
GAEIVYKSVV (SEQ ID NO:589%
AETIVYKSVV (SEQ ID NO:590}
EIVYRKSVV (SEQ ID NC:5%91}
IVYKSVVY {(SEQ ID NO:592%
VYKSVV (SEQ ID NC:593}
YKSVV {(SEQ ID NO:594)

KSVV (SEQ ID NC:58D0}



WO 2021/236809 PCT/US2021/033222

81
SVV (SEQ ID NO:556}
AETIVYKSVVS {SEQ ID NO:597}
EIVYKSVVS (SEQ ID NO:59538}%
IVYRSVVS (SEQ ID NO:599;
VYKSVVS (SEQ ID NO:600}
YKSVVS {(SEQ ID NO:601}
KSVVS (SEQ ID NC:602%
SVVS3 {(SEQ ID NO:603}
EIVYKSVVSG (SEQ ID NC:604}
IVYKSVVSG {(SEQ ID NO:605}
VYKSVVSG {SEQ ID NOC:606}
YKSVVSG {SEQ ID NO:607}
KSVVSG {SEQ ID NOC:608}
SVVSG {SEQ ID NO:609}
VVSG {SEQ ID NOC:610}
VSG (SEQ ID NO:b6il}
IVYRSVVSGD (SEQ ID NO:612}
VYRKSVVIGD (SEQ ID NO:613}
YRSVVIGD {(SEQ ID NOC:614}
KSVVSEGD (SEQ ID NO:615}
SVVSGD {SEQ ID NO:616}
VV3GD (SEQ ID NO:617}
VYEKSVVSGDT (SEQ ID NO:618}
YKSVVSGDT (SEQ ID NO:619}
KSVVSGDT {SEQ ID NO:620}
SVVSGDT (SEQ ID NO:621%
YKSVVSGDTS {(SEQ ID NO:622}
KSVVSGDTS (SEQ ID NC:623}
SVVSGDTS {(SEQ ID NO:624}
YRSVVIGDTS (SEQ ID NC:62D0}
KSVVSGDTS {SEQ ID NO:6206}
SVV3SGDTS {SEQ ID NOC:627}
VVSGEDTS {SEQ ID NO:628}
KSVVSGDTSP {SEQ ID NOC:629}
SVVSGDTSP {SEQ ID NO:630}
SVVSGDTSPR (SEQ ID NO:631}
DHGAEIVYKF {SEQ ID NO:632}
HGAEIVYKP (SEQ ID NO:633}
GAEIVYKP (SEQ ID NO:634}
AETIVYKP {SEQ ID NOC:635}
HGAEIVYRPV (SEQ ID NO:6363}
GAEIVYKPV (SEQ ID NO:637}
AERIVYKPV (SEQ ID NO:638}
GAEIVYKPVV (SEQ ID NO:639;
ABRIVYKPVV (SEQ ID NO:640}
EIVYEPVV {SEQ ID NO:641}
IVYKPVV (SEQ ID NC:642}
VYKEPVV {(SEQ ID NO:643}
YRPVV (SEQ ID NC:644}
KPVV {(SEQ ID NO:645)

ABRIVYKPVVS (SEQ ID NC:646}
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EIVYKFEVVS (SEQ ID NO:647}
IVYRPVVS {SEQ ID NO:648}
VYKPVVS (SEQ ID NO:649)
YKPVV3 (SEQ ID NO:650}
KPVVE (SEQ ID NO:651}%
EIVYKPVVSG {(SEQ ID NO:612}
IVYRPVVSEG (SEQ ID NC:653}
VYKPVVSG {(SEQ ID NO:6104}
YEPVVSG (SEQ ID NC:65D0}
KPVVSG {(SEQ ID NO:616}
IVYRPVVSGD {SEQ ID NOC:657}
VYKPVVSGD {SEQ ID NO:658}
YKPVVIGD {SEQ ID NOC:659}
KPVVSGD {SEQ ID NO:6€0}
VYKPVVSGDT {SEQ ID NOC:661}
YKPVVSGDT (SEQ ID NO:b662}
KPVVSGDT (SEQ ID NO:663}
YKPVVSGDTS (SEQ ID NO:b664}
KPVVSGDTS {SEQ ID NOC:665}
PVVSGDTS (SEQ ID NO:666}
VVSGDTS {SEQ ID NO:667}
KPVVEGDTSP (SEQ ID NO:663}
CNIK (SEQ ID NO:669}
CNIKH (SEQ ID NO:670}
CNIKHV {SEQ ID NO:671}
CNIKHVPGG (SEQ ID NO:672}
CNIKHVPGGG {(SEQ ID NO:673}
CNIKHVPGGGS (SEQ ID NC:674}
ENLKHQPGGG {(SEQ ID NO:675}
NLKHQPGGG (SEQ ID NC:676}
LKHOPGGG {SEQ ID NO:677}
KHQPGGG {SEQ ID NOC:678}
HOPGGG {SEQ ID NO:679}
QPGGG {SEQ ID NC:680}
TENLKHQPGG {SEQ ID NO:681}
ENLKHQPGG (SEQ ID NO:682}
NLEKHQPGG {SEQ ID NO:683}
LKHQPGG (SEQ ID NO:684}
KHQPGG (SEQ ID NO:685}
HQPGG {SEQ ID NO:686}
QPGG (SEQ ID NO:687%
TENLKHQOPG (SEQ ID NO:688}
ENLKHOPG (SEQ ID NO:689}
NLEHQPG (SEQ ID NO:690;}
LKHOPG (SEQ ID NO:651%
KHOPG (SEQ ID NO:692}
HOPG (SEQ ID NC:693}
QFG {(SEQ ID NO:694}
TENLKHQP (SEQ ID NC:69D0}
ENLKHQP {(SEQ ID NO:696}

NLKHQP (SEQ ID NC:697}
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LKHOP (SEQ ID NO:6958}
KHOP {SEQ ID NO:699}
HOP (SEQ ID NO:700}
TENLEKHO (SEQ ID NO:701;}
ENLKHQ (SEQ ID NO:702%
NLKHQ {(SEQ ID NO:703}
LKHQ (SEQ ID NC:704}
KHQ {(SEQ ID NO:705}
TENLKH (SEQ ID NC:706}
ENLKH {(SEQ ID NO:707}
NLKH {SEQ ID NC:708}
LKH {SEQ ID NO:709}
TENLK {SEQ ID NC:710}
ENLEK {SEQ ID NO:711}
NLK {SEQ ID NC:712}
TENL (SEQ ID NO:713}
ENL {SEQ ID NO:714}
TEN (SEQ ID NO:715}
KDNIKHVPGGG {SEQ ID NOC:71¢}
KDNI (SEQ ID NO:717}
KDN {SEQ ID NO:718}
IKHVGGG (SEQ ID NO:719}
IKBVGG {SEQ ID NO:720}
IKHVG (SEQ ID NO:721%
KHVGGG {SEQ ID NO:722}%
KHVGG (SEQ ID NO:723%
KHVG {(SEQ ID NO:724}
LGNIHHKPGGG (SEQ ID NC:725}
GNIHHRKPGGG {(SEQ ID NO:726}
NIHHRPGGG (SEQ ID NC:727}
IHHKFPGGG {SEQ ID NO:728}
HHKPGGG {SEQ ID NC:729}
KPGGG {SEQ ID NO:730}
LGNIHHKPGG {SEQ ID NOC:731}
GNIHHKPGG {SEQ ID NO:732}
NIHHKPGG (SEQ ID NO:733}
IHHEKFPGG {SEQ ID NO:734}
HHKFPGG (SEQ ID NO:735}
KPGG (SEQ ID NO:736}
LGNIHHKPG {SEQ ID NO:737}
GNIHHEKPG (SEQ ID NO:738%
NIHHEKPG (SEQ ID NO:739}
IHHKPG (SEQ ID NO:740}
HHKPG (SEQ ID NO:741;
HKPG (SEQ ID NO:742%
KpG {SEQ ID NO:743}
LGNIHHKP (SEQ ID NC:744}
GNIHHKP {(SEQ ID NO:745}
NIHHKP (SEQ ID NC:74¢6}
ITHHKP {(SEQ ID NO:747}

HHKP (SEQ ID NC:748}
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HKP (SEQ ID NO:749%
LGNIHHK {SEQ ID NO:7E0}
GNIHHK (SEQ ID NO:751%
NIHHK {(SEQ ID NO:7EZ2}
IHHK (SEQ ID NO:753%
HHK (SEQ ID NO:754}%
LGNIHH (SEQ ID NC:75b}
GNIHH (SEQ ID NO:7%26}
NIHH (SEQ ID NC:757)
IHH (SEQ ID NO:758}
LGNIH (SEQ ID NQ:759}
GNIH {(SEQ ID NO:7¢0}
NIH (SEQ ID NO:761}
LGNI {SEQ ID NO:762}
GNI (SEQ ID NO:763}
LGN (SEQ ID NO:764)
LDNITHVPGGG {(SEQ ID NO:765}
DNITHVPGGG (SEQ ID NO:766)
NITHVPGGG {(SEQ ID NOC:767}
ITHVPGGG {SEQ ID NO:768}
THVPGGG {(SEQ ID NO:769}
LDNITHVPGG (SEQ ID NO:770%
DNITHVEGG (SEQ ID NO:771}
NITHVFEGG {(SEQ ID NO:772%
ITHVFEGG {(SEQ ID NO:773}
THVPGG (SEQ ID NO:774%
LDNITHVPG (SEQ ID NO:775}
DNITHVPG (SEQ ID NC:776}
NITRHVPG (SEQ ID NO:777%
ITHVPG (SEQ ID NC:778}
THVPG {SEQ ID NO:77%}
LDNITHVP (SEQ ID NO:780}
DNITHVP {(SEQ ID NO:781}%
NITHVP (SEQ ID NQ:782}
ITHVP {SEQ ID NO:783}
THVPE {SEQ ID NO:784;}
LDNITHV {SEQ ID NO:785}
DNITHV {SEQ ID NO:78¢;}
NITHV (SEQ ID NO:7871)
ITHV {(SEQ ID NOC:788}
THYV (SEQ ID NO:789)
LDNITH {SEQ ID NO:790;}
DNITH {(SEQ ID NO:781}%
NITH {(SEQ ID NO:792%
ITH (SEQ ID NO:783%
LDNIT (SEQ ID NO:794}%
DNIT (SEQ ID NC:78b}
NIT (SEQ ID NO:7%6}%
LDNI (SEQ ID NC:787)
LDN (SEQ ID NO:798}

KNVKSKIGST (SEQ ID NC:792}
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NVKSKIGST (SEQ ID NO:800}
VKSKIGST {SEQ ID NO:801}
KSKIGST (SEQ ID NO:802%
SKIGST (SEQ ID NO:803}
KIGST (SEQ ID NO:804}
IGST {(SEQ ID NO:805}
GST (SEQ ID NC:80¢6}
NVEKSKIGSTE {(SEQ ID NO:807}
VKSKIGSTE (SEQ ID NC:808}
KSKIGSTE {(SEQ ID NO:809}
SKIGSTE {SEQ ID NC:810}
KIGSTE {SEQ ID NO:811}
IGSTE {SEQ ID NC:812}
GSTE {SEQ ID NO:813}
STE {SEQ ID NOC:814}
VKSKIGSTEN (SEQ ID NO:815}
KSKIGSTEN {SEQ ID NO:81¢6}
SKIGSTEN (SEQ ID NO:817%
KIGSTEN {SEQ ID NOC:818}
IGSTEN (SEQ ID NO:819}
GSTEN {SEQ ID NO:820}
STEN (SEQ ID NO:821%
KSKIGSTENL (SEQ ID NO:822}
SKIGSTENL (SEQ ID NO:823%
KIGSTENL {SEQ ID NO:824}
IGSTENL (SEQ ID NO:825%
GSTENL {(SEQ ID NO:826}
STENL (SEQ ID NC:827}
SKIGSTENLK (SEQ ID NO:828}
KIGSTENLK (SEQ ID NC:829%
IGSTENLK {SEQ ID NO:830}
GSTENLK {SEQ ID NOC:831}
STENLK {SEQ ID NO:832}
KIGSTENLKH {SEQ ID NOC:833}
IGSTENLKH {SEQ ID NO:834}
GSTENLKH (SEQ ID NO:835}
STENLKH {SEQ ID NO:836}
IGSTENLKHQO (SEQ ID NO:837}
GSTENLKHO (SEQ ID NO:838%
STENLKHQ {SEQ ID NO:&839}
GSTENLKHOF (SEQ ID NO:840;%
STENLKHOP (SEQ ID NO:841}
STENLKHQPG (SEQ ID NO:g42}
SNVQSKCGSK (SEQ ID NO:8£43}
NVOSKCGSK (SEQ ID NO:844)
VOSKCGSK (SEQ ID NO:8£45}
QSKCGSK (SEQ ID NC:846}
SKCGESK (SEQ ID NO:847}
KCGSK (SEQ ID NC:848}
CGSK {(SEQ ID NO:849)

GSK (SEQ ID NC:850}
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NVQSKCGSKD (SEQ ID NO:851:
VOSKCGSKD {SEQ ID NO:85Z2}
QSKCGSKD (SEQ ID NO:853%
SKCGSKD (SEQ ID NO:834}
KCGSKD (SEQ ID NO:855%
CGSKD {(SEQ ID NO:816}
GSKD (SEQ ID NC:857%
SKD {(SEQ ID NO:818}
VOSKCGSKDN (SEQ ID NC:859}
QSKCGSKDN {(SEQ ID NO:860}
SKCGSKDN {SEQ ID NOC:861}
KCGSKDN {SEQ ID NO:8¢2}
CGSKDN {SEQ ID NOC:863}
GSKDN {SEQ ID NO:8¢4}
SKDN {SEQ ID NOC:865}
QSKCGSKDNI (SEQ ID NO:8¢€6}
SKCGSKDNI {SEQ ID NO:867}
KCGSKDNI (SEQ ID NO:86€8}
CGSKDNI {SEQ ID NOC:869;}
GSKDNIT (SEQ ID NO:870}
SKDNI {SEQ ID NO:871}
SKVTSKCGSL {SEQ ID NO:E7Z}
KVTSKCGSL (SEQ ID NO:873}
VITSKCGSL {SEQ ID NO:874}
TSKCGSL (SEQ ID NO:875%
SKCGSL {(SEQ ID NO:876}
KCGSL (SEQ ID NC:877}
GSL {(SEQ ID NO:878}

GSL (SEQ ID NC:879}
KVTSKCGSLG {SEQ ID NO:880}
VTSKCGSLG {SEQ ID NOC:881}
TSKCGSLG {SEQ ID NO:882}
SKCGSLG {SEQ ID NOC:883}
KCGSLG {SEQ ID NO:884}
CGSLG (SEQ ID NO:885}
GSLG {SEQ ID NO:886}
SLG (SEQ ID NO:887}
VITSKCGSLGN (SEQ ID NO:888%
TSKCGSLGN {SEQ ID NO:&889}
SKCGSLGN (SEQ ID NO:850%
KCGSLGN (SEQ ID NO:891}
CGSLGN (SEQ ID NO:892%
GSLGN (SEQ ID NO:893}
SLGN (SEQ ID NO:8543%
TSKCGELGNT (SEQ ID NO:895}
SKCGSLGNTI (SEQ ID NC:8%6}
KCGSLGNI {(SEQ ID NO:897}
CGSLGNI (SEQ ID NC:898}
GSLGNI (SEQ ID NO:899)

SLGNI (SEQ ID NC:900}
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SKCGSLGNIHR (SEQ ID NO:901
KCGSLGNIH {SEQ ID NO:9502}
CGSLGNIH (SEQ ID NO:903)
GSLGNIH (SEQ ID NO:504;
SLGNIH (SEQ ID NO:905%
KCGSLGNIHH {(SEQ ID NO:506}
CGSLGNIHH (SEQ ID NC:907}
GSLGNTIHH {(SEQ ID NO:508}
SLGNIHH (SEQ ID NC:909}
CGSLGNIHHK {(SEQ ID NO:910}
GSLGNIHHK {SEQ ID NOC:911}
SLGNIHHK {SEQ ID NO:912}
GSLGNIHHKP {SEQ ID NOC:913}
SLGNIHHKP {SEQ ID NO:914}
SLGNIHHKPG {SEQ ID NOC:915}
DRVOSKIGSL (SEQ ID NO:916}
RVOSKIGSL {SEQ ID NO:9317}
VOSKIGSL (SEQ ID NO:9183%
QSKIGSL {SEQ ID NOC:919;}
SKIGSL (SEQ ID NO:920}
KIGSL {SEQ ID NO:9521}
IGSL (SEQ ID NO:922%
RVOSKIGSLD (SEQ ID NO0:5923}
VOSKIGSLD (SEQ ID NO:924%
QSKIGSLD {SEQ ID NO:925}%
SKIGSLD (SEQ ID NO:9263%
KIGSLD {SEQ ID NO:927j
IGSLD (SEQ ID NC:928}
GESLD {(SEQ ID NO:929}
SLD (SEQ ID NC:930%
VOSKIGSLDN {SEQ ID NO:931}
QSKIGSLDN {SEQ ID NOC:932}
SKIGSLDN {SEQ ID NO:933}
KIGSLDN {SEQ ID NC:934}
IGSLDN {SEQ ID NO:935}
GSLEN (SEQ ID NO:93¢}
SLDN {SEQ ID NO:937}
QSKIGSLDNI (SEQ ID NO:938}
SKIGSLDNI (SEQ ID NO:939}
KIGSLDNI {SEQ ID NO:940}
IGSLDNI (SEQ ID NO:941;
GSLDENT (SEQ ID NO:942}
SKIGSLDNIT (SEQ ID NO:943}
KIGSLDNIT (SEQ ID NO:544;
IGSLDNIT (SEQ ID NO:945%
GSLDNIT (SEQ ID NO:54¢}
SLDNIT (SEQ ID NC:947}
KIGSLDNITH {(SEQ ID NO:948})
IGSLDNITH (SEQ ID NC:949}
GSLDNITH {(SEQ ID NO:5130}

SLDNITH (SEQ ID NC:951}
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IGSLDNITHV (SEQ ID NO:952%
GSLDENITHV {SEQ ID NO:953}
SLDNITHV (SEQ ID NO:9543%
GSLENITHVP (SEQ ID NO:935}
SLDNITHVP (SEQ ID NO:956}
SLDNITHVEG {(SEQ ID NO:817}
PDLENVKS (SEQ ID NC:958}
DLEKNVKSK {(SEQ ID NO:5919}
LENVKSKI (SEQ ID NC:960}
KNVKSKIG {(SEQ ID NO:961}
NVKSKIGS {SEQ ID NOC:962}
DLSNVQOSK SEQ ID NO:9¢3}

SKI SEQ ID NO:9382%

{
L3NVQOSKC {SEQ ID NOC:964}
SNVQOSKCG {SEQ ID NO:92¢€5
NVOSKCGS {SEQ ID NOC:96¢}
VDLSKVTS (SEQ ID NO:9¢7}
DLSKVTSK (SEQ ID NO:968}
LSKVTSKC (SEQ ID NO:969;
SKVTSKCG {SEQ ID NOC:970}
KVTSKCGS (SEQ ID NO:971}
LDFKDRVQ {SEQ ID NO:972}
DEFKDRVQS (SEQ ID NO:973%
FRDRVQSK (SEQ ID NO:974}
KDRVQSKI (SEQ ID NO:975}
DRVQSKIG {SEQ ID NO:976}
RVQSKIGS (SEQ ID NO:977%
SKIGSTENLKH {(SEQ ID NO:978}
SKIGSTENIKH (SEQ ID NC:972}
SKIGSKDNLKH {(SEQ ID NO:980}
SKIGSKENIKH (SEQ ID NC:981}%
SKIGSLENLKH {SEQ ID NO:982}
SKIGSLENIKH {SEQ ID NOC:983}
SKIGSTDNLKH {SEQ ID NO:984}
SKIGSTDNIKH {SEQ ID NOC:985}
SKIGSKDNIKH {SEQ ID NO:986}
SKIGSLDNLKH (SEQ ID NO:987}
SKIGSLDNIKH {SEQ ID NO:988}
SKIGSTGNLKH (SEQ ID NO:989}
SKIGSTGNIKH (SEQ ID NO:950}
SKIGSKGNLKH {SEQ ID NO:991}

{

§

§

SRIGST (8RO ID WO:G9F)
SRIG (SEQ ID NO:E94)

Yaa, Azn Xaas Xaag His {(SEQ 1ID
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Xaag is K, H or T.
(Q/E) IVYK (S/P) (SEQ ID NO: 996)
DAEFRHDRRQIVYKPV (SEQ ID NO:57)
DAEFRHDRREIVYKSV (SEQ ID NO:58)
DAEFRHDRRQIVYKPVGG {SEQ ID NO:59)
DAEFRHDRRQIVYKPVC (SEQ ID NO:€0)
DAEFRHDRRQIVYKPVAAC {SEQ ID NO:61)
DAEFRHDRRQIVYKPVKKC (SEQ ID NO:62)
DAEFRHDRREIVYKSPGGC (SEQ ID NO:63)
DAEFRHDRREIVYKSPAAC (SEQ ID NC:€64)
DAEFRHDRREIVYKSPC (SEQ ID NO:65)
DAEFRHDRREIVYKSPKKC (SEQ ID NC:€66)
DAEFRHDSGYEVHHQKLFFAEDVGSNKG (SEQ ID NO:67)
GGGSVQIVYKFVDLS (SEQ ID NG:68)

VRR; SEQ &
GAGA; SEQ ID NOC:&
AGAG; SEQ ID NO:S8
KGKG; SEQ ID NO:&

el
=
O

Arg-Vail-Arg-Arg (
Gly-Ala-Gly-Ala (
Ala-Gly-Ala-Gly ({
Lys-Gly-Lys-Gly (

DAEFRHDRROQIVYKPVXXC

(SEQ ID NO:70)
If present, XX ca

n be GG or AA or KK or 3S.

DAEFRHDRREIVYKSVXXC (SEQ ID NO:79)
If present, XX can be GG or AA or KK or SS3.

DAEFRHDC SEQ ID NO:71
QIVYKPVGGC SEQ ID NO:72
GGSQIVYKPVDLS SEQ ID NO:73

( )
( )
( )
DAEFRHDRREIVYKSVGG (SEQ ID NO:74)
DAEFRHDRREIVYKSVAAC {(SEQ ID NO:75)
DAEFRHDRREIVYKSVC (SEQ ID NO:76)
DAEFRHDRREIVYKSVEKKC (SEQ ID NO:77)
DAEFRHDRRNIKHVPGGC (SEQ ID NO:7 )
DAEFRHDRRVKSKIGSTGG (SEQ ID 7}
DAEFRHDRRSKIGSTENGGC (SEQ ID NO 999)
DAEFRHDRRTENLKHQPGG (SEQ ID NO:299)

DAEFRHDRRENLKHQPGGGC (SEQ ID NO:1000)
DAEFRHDRRSKIGSKDNIKHGGC (SEQ ID NO:1001)

MTBR peptide 1 QTAPVPMPDLKNVKSKIGSTENLKHQOPGGGK
(SEQ ID NO:1058)

MTBR peptide 2 VQIINKKLDLSNVQSKCGSKDNIKHVPGGGS
(SEQ ID NC:1059)

MTBR peptide 3 VQIVYKPVDLSKVTSKCGSLGNIHHKPGGGQ
{SEQ ID NO:1060)
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MTBR peptide 4 VEVKSEXLDFKDRVQSKIGSLDNITHVPGGG
(SEQ ID NO:1061l)

GGGS (SEQ ID NO:1062)
GGGGES {SEQ ID NO:1063)



WO 2021/236809 PCT/US2021/033222
91

WHAT IS CLAIMED IS

1. A polypeptide comprising & first peptide comprising 3-10 amino acids from
residues 1-10 of SEQ ID NO:O1 Hinked to a second peptide comyprising 3-13 avuno

acids from residues 244-400 of SEQ HY NO:OZ.

2. The polvpeptide of clm 1, wherem the second peptide 18 from the microtuhule

hinding region {MTBR) of tau {residaes 244-372 of SEQ ID NO:2).

3. The polypeptide of claim |, wherein the first peptide is N-terminal to the second

peptide.

4. The polypeptide of claim 1, wherein the first peptide is C-ternunal to the second

peptide.

§. The polvpeptide of any of clams | to 4, wherein;
{a}  the first pepuide comprises an amino actd sequence selected from the group
consisting of
DAEFRHDSGY (SEQ HD NO:93),
DAEFRHDSG (SEQ 1D NO04),
DAEFREDS (SEQ 1D NO:WG3),
DAEFRHD (SEQ ID NO:06),
DAEFRH (SEQ 1D NO:07),
DAEFR (SEQ ID NO:083,
DAEF (SEQ ID NO:(19),
DAE {(SEQ ID NQO:1),
AEFRHDSGY (SEQ 1D NO 1y,
ABFRHDSG (SEQ IDNO:12),
AFFRHDS (SEQ 1D NO:13),
AFFRHD (SEQ 1D NO:14),
AEFRH (SEQ ID NO:15),
AEFR (SEQ 1D NO:16),
AEF (SEQ ID NO:1 7).
EFRHDSGY (SEQ ID NO:18),
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EFRHDSG (SEQ ID NO:19),
EFRHDS (SEQ 1D NO:2y,
EFRHD (SEQ 1D NQG:213,
EFRH (SEQ D NO2Y,
EFR (SEQ 1D NO:23),
FREHDSGY (SEQ D NO24),
FREDSG (SEQ IDNO23),
FRHDS (SEQ 1D NO:26),
FRHD (SEQ 1D NOQT),
FRH (SEQ D NO2R),
RHDSGY (SEQ D NO:2wy,
RHDSG (SEQ ID NO:3y,
RHDS (SEQ ID NQ:31),
RHD (SEQ 1D NO:32),
HDSGY (SEQ 1D NG:A3),
HDSG (SEQ 1D N(H34),
HDS (SEQ D NO:35Y,
DSGY (SEQ ID NO:36).
DSG{SEQID NG, and
SGY (SEQ ID NO:3RY, and
(b}  the second peptide comprizes an amino acid sequence selected from
the group consisting of
QIVYKPV {(SEQ ID NO:39y,
QIVYKP (SEQ ID NO:40),
QIVYKSV (SEQ ID NO:4 1),
FEIVYKSVY (SEQ 1D NO:42y,
CHVYKS (SEQ 1D NOR3),
EIVYKSP (SEQ 1D NO:43),
EIVYKS (SEQ ID NOQ:E4),
EIVYKPV (SEQ ID NO:44),
EIVYKP (SEQ 1D NO:RS),
IVYKSPV (SEQ 1D NG4S,
VYK (SEQ 1D NO46),
ONIKHVPG (GEQ HD NO:Ss),
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CNIKHVP (3EQ 1D N7y,
NIKHVP (SEQ ID NO4R),
HVPGGG (SEQ 1D NO:49),
HVPGG (SEQ ID NO:50),
HKPGGG (SEQ ID NO:51),
HKPGG (SEQ ID NO:52),
KHVPGGG SEQ IDNO:S3),
KHVPGG (SEQ ID NO:54),
HQPGGG (SEQ ID NO:55),
HQPGG (SEQ ID NO:36),
VESKIGST (SEQ ID NO:£01),
SKIGSTEN (SEQ ID NOSRIT).
TENLKHOP (SEQ ID NO:6935),
ENLIKHQPG (SE ID NO:689),
SKIGSTDNIKH (SEQ 1D NO:9RS).
SKIGSKDNIKH (SEQ 1D NO:9RE),
SKIGSLDNIKH (SE(Q ID NO-988), and
SEQ 1D NO:146-996,

&. The polvpeptide of any of claims 1 10 5, wherein the first peptide and second

peptide are linked by 3 cleavable hinker,

7. The polypeptide of claim 6, wherein the cleavable Hinker comprises an amino acid

sequence.

&, The polypeptide of claim 7, wherem the amino acid sequence comprises argining-
arginine (Arg~Arg), arghsne-valing-arginie-argimine {Arg-Val-Arg-Arg (SEQ ID
NEG:69)), valme-citralbine (Val-(i), valine-arginine {Val-Asg), valine-lyvsine (Val-
Lys), valing-alanine (Val-Ala), phenvialanine-lysine (Phe-Lyvs), glycine-alanine-
glyvoine-alanine (Gly-Ala-Glv-Ala; SEQ 1D NOWRO), alanine-glycine-alanine~-glveine
{Ala-Gly-Ala-Gly; SEQ 1D NQ:R1), or lysine-glycine-lysine-glyeine (Lys-Gly-Lys-
Gly; SEQ D NOS2)
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9. The polypeptide of any of claims | to 8, further comprising a linker to a carrier at
either a C-ternyinal portion of the polypeptide, or a Netermuinal portion of the

polypeptide

10. The polypeptide of claim @, wherein the linker comprises an amino acid sequence
selected from the group consisting of GG, GGG, AA, AAA, KK, KKK, 8S, 588,
GAGA (SEQ 1D NO:8M, AGAG (SEQ 1D NORD), and KGKG (SEQ 1D NO&2),

1 The polypeptide of anv of claims | to 16, wherein the polvpeptide or hinker to the

carrier, if present, Bother comprises a U-foraunal cysteine (C).

12, The polypeptide of any of claims 1 to 11, wheremn the first peptide 1s DAEFRHD
{SEQ ID NO:66).

13, The polypeptide of any of claims 1 to [, wherein the first peptide s DAEFR
(SEQ ID NOOS),

14, The polypeptide of any of claims 1 to 11, wherein the first peptide is EFRHD
{(SEQ ID NO:21)L.

15, The polypeptide of any of olaims 1 fo H, wherein the second peptide comprizes 5-

1) amino aoids.

16, The polypeptide of any of claims 1 to 11, wherein the second peptide comprises
thie anune acid sequence QIVYKPY (SEQ D NO:39).

17. The polvpeptide of any of clatms 1 to 11, wherem the second peptide comprises

the anuno acd sequence EIVY RSP (SEQ 1D NO:43),

18. The polypeptide of sy of claims | to H, whevein the second peptide comprises
the aming acid sequenee NIKHVP {(SEQ 1D NO:48).

19. The polypeptide of any of clatms 1 to 11, wherein the second peptide comprises
the anino acid sequence VRSKIGST (SEQ 1D NO:SG1 ).
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241, The polypeptide of any of claims 1 1o 1], wherein the second peptide comprises

the aming acid sequence SKIGSTEN (SEQ 1D NOBIT).

21, The polvpeptide of any of claims 1 to 11, wherein the second peptide comprises
the amino acid sequence TENLKHQP (SEQ 1D NO:RO3).
22, The polypeptide of mny of clims | to 1, wherein the second peptide comprises

the mming acid sequence ENLKHOQPG (SEQ ID NO:689).

23, The polypeptide of any of claims 1 to 11, wherewn the second peptide comprises

the annno acid sequence SKIGSTONIKH (SEQ TDNO98S).

24, The polvpeptide of any of clamms § to 1, wherein the second peptide comprises
the amino acid sequence SKIGSKDNIKH (SEQ 1D NOW9Ro).

25, The polypeptide of any of claims 1 1o 11, wherein the sccond peptide comprises

the aming acid sequence SKIGSLDNIKH (SEQ 1D NO:98%).

26. The polypeptide of claim 1, comprising an amuno acid sequence of

DAEFRHDRROQINYEPYV (SEQ 1D NO:5T).

27. The polypeptide of claim 1, comprising an amino acid sequence of

DAEFRHDRREIVYKSV (SEQ ID NO:583},

28. The polypeptide of clainy 1, comprising an amino acid sequence of

DAEFRHDRRQIVYKPVGGC (SEQ 1D NO:59).

29, The polvpeptde of elaim |, comprising an amino acid sequence of

DAEFRHDRROQIVYKPVC (SEQ ID NO:60).

30, The polvpeptide of claim 1, comprising an amino acid sequence of

DAEFRHDRROIVYKPVAAC (SEQ ID NO:61).
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31 The polypeptide of claim 1, compnising an amino acid sequence of

DAEFRHDRROIVYKPVEKC (SEQ 1D NOw6)

32. The polypeptide of claim 1, comprising an amino acid sequence of

DAEFRHDRREIVYKSPGGC (SEQ 1D NO:63).

33 The polypeptide of elaim {, compnsing an amine acid sequence of

DAEFRHDRREIVYKSPAAC (SEQ ID NG:64).

34. The polypeptide of claim 1, comprising an amino acid sequence of
DAEFRHDRREIWVYKSPC (SEQ ID NO:65).

33 The polypeptide of claim 1, comprising an amino acid sequence of

DAEFRHDRREIVYKSPRKC (SEQ 1D NO:66).

36, The polypeptide of claim 1, comprising an amino acid sequence of

DAEFRHDRRNECHVPGGC (SEQ 1D NO:TS).

37. The polypeptide of claim 1, comprising an amino acid sequence of

DAEFRHDRRVESKIGSTGGC (SEQ ID NOWeT).

3%, The polypeptide of claim 1, comprising an amnino acid sequence of
DAEFRHDRRSKIGETENGGC (SEQ 1Dy NOW9R).

39. The palypeptide of claim 1, camprising an amino acid sequence of

DAEFRHDRRTENLKHQPGGU (SEQ I NO:999).

40, The polypeptide of clamn 1, comprisiig an anune acd sequencs of

DAEFRHDRRENLKHOQPGGOC (SEQ I NO:10O0G),

41, The pelypeptide of claim 1, comprising an amino actd sequence of

DAEFRHDBRRSKIGSKDNIKHGGC (SEQ ID NO:1601 )
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42. The polypeptide of claim 1, comprising the amino acid sequence of
DAEFRHDRROIVYKPVXXT (SEQ 1D NOTO), wheretn XX and C are
independently optional and, if prosent, XX can be GG, AA, KK, 85, GAGA (SEQ 1D
NORY, AGAG (SEQ IDNORD), or KGKG (SEQ 1D NOR2).

43, An immunothorapy composition, comprisiag the polypeptide of any of claims 1 1o

42, wherein the polypeptide is linked 1o a carmier.

44, The innmuanotherapy composition of claim 22, wheren the catrier comprises
serwm atbomins, immunoglobelin molecules, thyroglobudin, ovalbunun, tetanus
toxoid {TT}, diphtheria toxowd (DT}, a genctically modified cross-reacting matenial
{CRM) of diphtheria toxin, CRM 197, memingococea! outer membrane protein
complex {OMPCY and H. fnfbrenzee protein D GLID), fBEPA { Prevdomuonas

gernginose exotoxin A, KEH (kovhole limpet hemocyanin), and flagelim.

43, The inumonotherapy composition of claim 23, wherein the catrier is CRMIVT,

46. The nammunotherapy composition of claim 23, wherein the carrier is diphtheria

toxoid.

47, A pharmaceutical formulation comprising {a} the polypeptide of any one of claims
1 1o 42 or the immanotherapy composition of awy of claims 43 10 46 and (b} at feast

one adjuvant,

48. The pharmaceutical formulation of claim 47, wherein the adjpvant is selected
from the group consisting of aluminum hydroxide, ahminum phosphate, alominum
sulfate, 3 De-O-acvlated monophosphorel Bpid A OMPLY, QS-21, TOQLIUSS, Q5-18,
Q5-17, Q8-7, Complete Freund's Adjavant {CFA), Tncomplete Fround's Adjivang
{IFA), ot in water comulsions (such as squalene or peanut oily, CpG, polyvghatamic

_____

acid, polvlvsine, AddaVax™, MFSSR, and combinations thereof,

49, The pharmaceutical formulation of clmm 48, wherein the adjuvant is Q8-21 or

TQL1055.
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S The phanmacentical formulation of claivn 48, wherein the adpvant 1s MPL.

51, The pharmaceutical formalation of clabm 48, whevein the adivant s a

combination of MPL and QS-21 or a combination of MPL and TQL 0SS,

52, The pharmaceutical formudation of any of claims 47 to 51, wherein the adjevant

comprises a liposomal formulation.

53, The pharmacentical formalation of any of claims 47 10 52, wherein the

composiion comprises at least one pharmaceutically acceptable diluens.

34, The pharmaceutical fornudation of any of claims 47 to 53, comprising a multiple

antigen presenting system (MAP).

55, The pharmaceutical formulation of claim 54, wherein the MAP comprises one or
more of a Lvs-hased dendritic scaffold, helper T-cell gpitopes, immunc stimulating
lipophilic muodetics, cell penetrating peptides, radical induced polvmerization, self-

asscmbling nanoparticles as antigen-presenting platforms and gold nanoparticles.

$6. An bnnumotherapy composition, comprising a first peptide sequence comprising
3-10 aming acid residucs from the firet ten N-terpunal residues of SECH D NO:HH and
g

a seeond peptide sequence comprising 3-13 anuno acids from residees 244-400 of
SEQ 1D NO:02.

57, The smnmunotherapy compesition of claim 56, wherein:

() the first peptide sequence comprises an anuno acid sequence sefected from
the group consisting of

DAEFRHDSGY {(SEQ 1D NO:3),

DAEFRHDSG (SEQ 1D NO:04),

DAEFRHDS (SEQ 1D NOWS),

DAEFRHD (SEQ ID NO:06),

DAEFRH (SEQ ID NO:07),

DAEFR (SEQ ID NOQ:08),

DAEF (SEQ 1D NO:09),
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DAE (SEQ 1D NO-10),
AEFRHDSGY (SEQ ID NGOy,
AEFRHDSG (SEQ ID NO:D),
AEFRHDS (SEQ ID NO:13),
AEFRHD (SEQ ID NO:14),
AEFRH (SEQ ID NO:1S),
AEFR (SEQ ID NG16),
AEF (SEQ ID NO:1T),
EFRHDSGY (SEQ 1D NOUR),
EFRHDSG (SEQ ID NG 19,
EFRHDS (SEQ 1D NO:20),
EFRHD (SEQ ID NO:21).
HFRH (SEQ D NO2),
EFR (SEQ 1D NO2Z3),
FRHDSGY (SEQ ID NO:24),
FRHDSG (SEQ 1D NO:25)y,
FRHDS (SEQ ID NO:26),
FRED (SEG 1D NO27T),
FRH (SEQ ID NO2R),
RHDSGY (SEQ ID NO:29y,
REDSG (SEQ 1D NO3O),
RHDS (SEQ 1D NO:3 1,
RHD (SEQ D NO:33y,
HDSGY (SEQ ID NO:33),
HDSG (SEQ ID NO:34),
HDS {(SEQ ID NQO:3S),
DSGY {SEQ ID NO:38),
DSG{SEQ 1D NO:37), and
SGY (SEQ D NO:38j and
{by  the second peptide sequence comprises an amino acid sequence
sefected from the group consisting of
QIVYKPY (SEQ 1D NRO:39),
QIVYKP (SEQ ID NO:4),
QIVYKSY (SEQ 1D NO41y,
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QIVYKS (SEQ ID NOR3),
EIVYKSP (SEQ 1D NO43),
EIVYRS (§EQ 1D NO:»s4y,
EIVYKPY (SEQ D NO=a4),
EIVYKP (SEQ 1D NOuR3S3,
IVYKSPV (SEG 1D NO4s),
VYK (SEQ 1D NOwo),
CNIKHVPG (SEQ [D NO:86),
CNIKHVP (SEQ D NOATy,
NIKHVP (SEQ ID NO:4R),
HVRGGG (SEQ 1D NG:4W,
HVPGG (SEQ TDNOSH,
HKPGGG (SEQ 1D NOSTY,
HEKPGG (SEQ 1D NGE2Y,
KHVPGGG SEQ D NO:S3),
KHVPGG (SEQ ID NO:54),
HQPGGG (SEQ ID NO:55),
HQPGG (SEQ ID NQ:56)Y,
VRSKIGST {(SEQ ID NO:&01 Y,
SKIGSTEN (SEQ D NOSITY,
TENLKHOP (SEQ ID NG:A95),
ENLKHOQPG (SEQ ID NQ:689),
SKIGSTDNIKH (SEQ D NCRO8Sy,
SKIGSKDNIKH (SEQ ID NO:986),
SKIGSLDNIKH (SEQ ID NO:988), and
SEQ D NO:146-096

wherein each of the first peptide sequence and the second peptide sequence may

optionally comprise a C-termimal cysieing.

§8. The wnmunotherapy composition of any one of claims 56 10 57, wherain the at
feast one of the first poptide and the second peptide furthor comprise a linker to a
carrier at cuher a C-tomung! portion of the polypeptide, or a N-teraunal portion of the

polvpeptide.



WO 2021/236809 PCT/US2021/033222
101

59, The wumunotherapy composition of clam 38, wherein the hinker comyprises an
amine acid sequence selected from the group consisting of GG, GGG, A4, AAA KK,
KKK, 85, 855, GAGA (SEQ 1D NOSG), AGAG (SEQ D NO®L), and KGKG (SEQ
ID NO:82).

60, The imnumotherapy composition of claim 59, wheren the linker to the carrier

may optionally comprise a C-terminal eysteme ().

61, The inmmunotherapy composttion of any one of clatms 39 4o 60, wherein the
carrier comprises serum atbennny, immunoglobelin molecules, thyrogiobudin,
ovatbumin, tetanus toxoid (1T}, diphtheria toxowd (DT}, a genetically modified cross-
reacting material {CRM) of diphtheria toxin, CRM197, meningococeal outer
menbrane protein complex (OMPC) and A influenzae protein D (HRD), (EPA
{Fsendomonas gerpginosa cxotoxin A), KLH (kevhole impet bemocyaning, and
flagelim.

62, The inunanotherapy composition of claim 61, wherein the carrier is CRMI97,

63. The immumotherapy composition of claim 61, wherein the carner is diphtheria

toxoid.

64, The wamanotherapy composition of any one of claims 56 to 63, further

comprising at feast one pharmaceuticatly acceptable diluent.

&3, The immunotherapy conposihon of any one of claims 56 o 64, finther
comprising 2 pudtple antigen presenting svstem (MAP},

66, The moumotherapy composition of cham 65, wherein the MAP compriscs one
mare of 4 Lys-based dendritic scatfold, helper T-cell opitopes, immune stimulgting
lipophilic moteties, ccll ponetrating peptides, radical induced polymerization, self-

assembling nanoparticles as antigen-presenting platfornis and gold nanoparticles,

47. A pharmaceutical composition comprising the immunotherapy composition of any

of clatms 56 1o 66 and at least ong adjuvant,
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6%, The pharmaceutical composition of claim 67 wherein the adjuvant 15 selected
froom the group consisting of aluminenm hyvdvoxide, abaminwn phosphate, alumimam
sulfate, 3 De-Oracylated monophosphory! ipid & (MPL), Q8-21, TOL1033, QS-~18,
0S8-17, OS8-7, Commplote Freond's Adpevant {TFA), Incomplete Fround's Adjuvant
{IFA}, oif in water ennsdsions {such as squalenc or peanyt oil), UpG, polyghstamic

acid, polylysine, AddaVax™, MF39%, and combinations thereof.

689, The pharmaceutical compositian of clim 68, wherein the adjuvant 18 Q521 ar

TOLIOSS,

0. The pharmacentical composition of claim 68, wherein the adjuvant is MPL

71. The phannaccutical composition of claim 68, whereln the adiuvantis &

combination of MPL and QS-21 or o combination of MPL and TQL 1035,

720 A nuckeic acid comprising a nuckede acid sequence encoding a polypeptide of any

one of clams | to 42 of the impumotherapy composition of claims 36 to 6,

73. A nocleic acid maeotherapy composition comprising the nuclerc acid of claim

72 and at feast one adjuvant.

74, A method of treating or effecting prophvlaxs of Aldheimer's disease 1n a subject,
commprising gdounivtrating to the subject the ymmaenotherapy composition of any of
glaims 43 1o 46 and 56 0 66 or the pharmaceutical formulations of any of claims 47

o 85and 67 0 71

73, A method of sdubiting or reducing agpregation of &t least one of AP and tau in g
subjeet having or at risk of developing Alzheimet’s disease, comprising,
administering to the subject the mmunotherapy composition of any of claims 43 to 46
and 56 to 66 or the pharmacewtical foromidations of any of claims 47 to 55 and 67 to
71,
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76, A method of treating or effecting prophviagis of Alzhaimer's disease 1n a subject,
comprishig administrating (o the sabject the nmucleic acid inmmenotherapy composition

of clain 73

77. A method of inhibiting or reducing aggregation of at least one of AR and tauina
subjeet having or at risk of developing Alzheimer’s discase, comprising sdministering
to the subject the nucleie acid immunotherapy composition of claam 73

78, The method of any of clasms 74 10 77, Further comprising repeating the
adnunistering af keast a second thme, at least a third time, at least 3 fourth time, at least

a fifth thme, or at least a sixth thme:

79, The method of clam 78, fixther comprising repeating the administering at an

wmterval of about 21 to about 28 days.

R-A method of inducing an smmune response i1 an animal, comprising
administering to the animal any one of the polypeptide of claims 1 to 42, the
immunotherapy composition of claims 43 o 46 and 36 o 66, the pharmaccutical
formulations of claims 47 to 55 and 67 to 71 or the nucleic acid immunotherapy
composition of claim 73 in a regimen effective to generate an Mo response

comprising antibodies that specifically bind to AP, tay, or both AP and tau.

81, The method of claim B, wherein the impuue response comprises antibodies that

speetfically bind (o Afl and antibbdies that specifically bind to tau.
&2 The method of any of claims R0 to 81, wheren the inducing the Inwnune response
comprises antibodies that specifically hind to the Neterminal region of AR andfor the

mcratabule region of tau

33, Apn inununization kit comprising the immunotherapy composition of any of claims

43 to 46 and 56 to 66.

84. The kit of claim 83, further comprising an adjuvant.
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85, The kit of claim 84, wherein the imnumotherapy composition is in a first container

and the adjuvant 18 in a second container.

&6, A kit comprising the nueleie actd imonmotherapy conposition of claim 73

&7, The kit of clatm 86, further compriamg an adjuvant.

4% The kit of elaim 87, wherein the nucleie acid is in a first container and the

adjuvant is in a second container.
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FIG. 2A

Comparison of titers raised single epitopes versus dual epitope
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FIG. 2B

Comparison of titers raised single epitopes versus dual epitope
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FIG. 3A

Brain AD 04-33 - Vaccine Serum 2 — Dilution 1-300

Arrows: tau pathology

Arrowheads: A-beta pathology

Vaccine Serum 2: serum from vaccinated Guinea pig number 2
immunogen 9 DAEFRHDRRQIVYKPVGGC
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FIG. 3B

Brain AD 04-33 - Vaccine Serum 2 — Dilution 1-300

Arrows: tau pathology

Arrowheads: A-beta pathology

Vaccine Serum 2: serum from vaccinated Guinea pig number 2
immunogen 9 DAEFRHDRRQIVYKPVGGC
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FIG. 3C

Brain AD 04-33 - Vaccine Serum 2 — Dilution 1-1500

Arrows: tau pathology
Arrowheads: A-beta pathology
Vaccine Serum 2: serum from vaccinated Guinea pig number 2
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FIG. 3D
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FIG. 3E

Brain AD 04-33 - Control Serum — Dilution 1-300
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FIG. 3F

Brain AD 04-33 - Control Serum — Dilution 1-1500
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FIG. 5B
Abeta and Tau titers using various linkers in dual immunogen
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FIG. 6B

Immunogen 19 Mouse 3 — 1
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mouse serum
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FIG. 6D

Positive Tau control - m6H3 Ab - 0.1 ug/mi

Tau pathology
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FIG. 6E

REFERENCE: Guinea pig serum Immunogen 9
Vaccine GP # 2 — 1:300 dilution

A-beta =»
Ta‘u)
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FIG. 7A
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FIG. 8A

Titers over time of the four injection schedule 1
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FIG. 8B

Titers over time of the three injection schedule 2
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FIG. 13

Final bleed of dual Abeta-Tau constructs
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FIG. 14

Compstition of tau by sera
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FIG. 15A

Competition of tau by sera from DAEFRHDRRVKSKIGETGGC contruct
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FIG. 15C

Competition of tau by sera from DAEFRRDRRTENLKHGPGGC contruct
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Campetition of tau by sera from DAEFRHDRESKIGSKDNIKHGGE contruct
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<110>

<120>

<130>

<150>
<151>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

SEQUENCE LISTING
Othair Biosciences Limited
MULTIEPITOPE VACCINE FOR THE TREATMENT
20-050-W0 (763-WO)

US 63/140,917
2021-01-24

US 63/062,903
2020-08-07

US 63/027,150
2020-05-19

1063

PatentIn version 3.5
1

42

PRT

Artificial Sequence

Synthetic peptide

1

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys

1

5 10

15

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile

20 25

Gly Leu Met Val Gly Gly Val Val Ile Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

35 40

2

441

PRT

Artificial Sequence

Synthetic peptide

2

30

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly



Thr

Gln

Gln

Asp

65

Asp

Ile

Ser

Ser

Ala

145

Gly

Pro

Asp

Arg

Tyr

Asp

Thr

50

Ala

Glu

Pro

Leu

Lys

130

Asp

Gln

Ala

Arg

Ser
210

Gly

Gln

35

Pro

Lys

Gly

Glu

Glu

115

Ser

Gly

Lys

Pro

Ser

195

Arg

Leu

20

Glu

Thr

Ser

Ala

Gly

100

Asp

Lys

Lys

Gly

Lys

180

Gly

Thr

Gly

Gly

Glu

Thr

Pro

85

Thr

Glu

Asp

Thr

Gln

165

Thr

Tyr

Pro

Asp

Asp

Asp

Pro

70

Gly

Thr

Ala

Gly

Lys

150

Ala

Pro

Ser

Ser

Arg

Thr

Gly

55

Thr

Lys

Ala

Ala

Thr

135

Ile

Asn

Pro

Ser

Leu
215

Lys

Asp

40

Ser

Ala

Gln

Glu

Gly

120

Gly

Ala

Ala

Ser

Pro

200

Pro

Asp

25

Ala

Glu

Glu

Ala

Glu

105

His

Ser

Thr

Thr

Ser

185

Gly

Thr

10

Gln

Gly

Glu

Asp

Ala

90

Ala

Val

Asp

Pro

Arg

170

Gly

Ser

Pro

Gly

Leu

Pro

Val

75

Ala

Gly

Thr

Asp

Arg

155

Ile

Glu

Pro

Pro

Gly

Lys

Gly

60

Thr

Gln

Ile

Gln

Lys

140

Gly

Pro

Pro

Gly

Thr
220

Tyr

Glu

45

Ser

Ala

Pro

Gly

Ala

125

Lys

Ala

Ala

Pro

Thr

205

Arg

Thr

30

Ser

Glu

Pro

His

Asp

110

Arg

Ala

Ala

Lys

Lys

190

Pro

Glu

15

Met

Pro

Thr

Leu

Thr

95

Thr

Met

Lys

Pro

Thr

175

Ser

Gly

Pro

His

Leu

Ser

Val

80

Glu

Pro

Val

Gly

Pro

160

Pro

Gly

Ser

Lys



Lys

225

Ser

Lys

Gly

Ser

Ser

305

Lys

Val

Lys

Lys

Lys

385

Gly

Ile

Ser

Val

Arg

Ser

Lys

Lys

290

Val

Cys

Glu

Ile

Lys

370

Thr

Asp

Asp

Ala

Ala

Leu

Lys

Val

275

Cys

Gln

Gly

Val

Gly

355

Ile

Asp

Thr

Met

Ser

Val

Gln

Ile

260

Gln

Gly

Ile

Ser

Lys

340

Ser

Glu

His

Ser

Val

420

Leu

Val

Thr

245

Gly

Ile

Ser

Val

Leu

325

Ser

Leu

Thr

Gly

Pro

405

Asp

Ala

Arg

230

Ala

Ser

Ile

Lys

Tyr

310

Gly

Glu

Asp

His

Ala

390

Arg

Ser

Lys

Thr

Pro

Thr

Asn

Asp

295

Lys

Asn

Lys

Asn

Lys

375

Glu

His

Pro

Gln

Pro

Val

Glu

Lys

280

Asn

Pro

Ile

Leu

Ile

360

Leu

Ile

Leu

Gln

Gly

Pro

Pro

Asn

265

Lys

Ile

Val

His

Asp

345

Thr

Thr

Val

Ser

Leu

425

Leu

Lys

Met

250

Leu

Leu

Lys

Asp

His

330

Phe

His

Phe

Asn
410

Ala

Ser

235

Pro

Lys

Asp

His

Leu

315

Lys

Lys

Val

Arg

Lys

395

Val

Thr

Pro

Asp

His

Leu

Val

300

Ser

Pro

Asp

Pro

Glu

380

Ser

Ser

Leu

Ser

Leu

Gln

Ser

285

Pro

Lys

Gly

Arg

Gly

365

Asn

Pro

Ser

Ala

Ser

Lys

Pro

270

Asn

Gly

Val

Gly

Val

350

Gly

Ala

Val

Thr

Asp
430

Ala

Asn

255

Gly

Val

Gly

Thr

Gly

335

Gln

Gly

Lys

Val

Gly

415

Glu

Lys

240

Val

Gly

Gln

Gly

Ser

320

Gln

Ser

Asn

Ala

Ser

400

Ser

Val



435 440

<210> 3

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 3

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr
1 5 10

<210> 4

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 4

Asp Ala Glu Phe Arg His Asp Ser Gly
1 5

<210> 5

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 5

Asp Ala Glu Phe Arg His Asp Ser
1 5

<210> 6

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 6



Asp Ala Glu Phe Arg His Asp
1 5

210> 7

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 7

Asp Ala Glu Phe Arg His
1 5

<210> 8

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 8

Asp Ala Glu Phe Arg
1 5

<210> 9

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 9

Asp Ala Glu Phe
1

<210> 10

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 10

Asp Ala Glu
1

<210> 11

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 11

Ala Glu Phe Arg His Asp Ser Gly Tyr
1 5

<210> 12

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 12

Ala Glu Phe Arg His Asp Ser Gly
1 5

<210> 13

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 13

Ala Glu Phe Arg His Asp Ser
1 5

<210> 14

<211> 6

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 14

Ala Glu Phe Arg His Asp
1 5

<210> 15

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 15

Ala Glu Phe Arg His
1 5

<210> 16

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 16

Ala Glu Phe Arg
1

210> 17

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 17
Ala Glu Phe
1

<210> 18
<211> 8
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 18

Glu Phe Arg His Asp Ser Gly Tyr
1 5

<210> 19

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 19

Glu Phe Arg His Asp Ser Gly
1 5

<210> 20

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 20
Glu Phe Arg His Asp Ser
1 5

<210> 21

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 21
Glu Phe Arg His Asp
1 5

<210> 22



<211>
<212>
<213>

<220>
<223>

<400>

4
PRT
Artificial Sequence

Synthetic peptide

22

Glu Phe Arg His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

23

3

PRT

Artificial Sequence

Synthetic peptide

23

Glu Phe Arg

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

24

7

PRT

Artificial Sequence

Synthetic peptide

24

Phe Arg His Asp Ser Gly Tyr

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

25

6

PRT

Artificial Sequence

Synthetic peptide

25

Phe Arg His Asp Ser Gly

1

5



<210>
<211>
<212>
<213>

<220>
<223>

<400>

26

5

PRT

Artificial Sequence

Synthetic peptide

26

Phe Arg His Asp Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

27

4

PRT

Artificial Sequence

Synthetic peptide

27

Phe Arg His Asp

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

28

3

PRT

Artificial Sequence

Synthetic peptide

28

Phe Arg His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

29

6

PRT

Artificial Sequence

Synthetic peptide

29

Arg His Asp Ser Gly Tyr



<210> 30

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 30

Arg His Asp Ser Gly
1 5

<210> 31

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 31

Arg His Asp Ser
1

<210> 32

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 32
Arg His Asp
1

<210> 33

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 33



His Asp Ser Gly Tyr
1 5

<210> 34

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 34

His Asp Ser Gly
1

<210> 35

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 35

His Asp Ser
1

<210> 36

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 36

Asp Ser Gly Tyr
1

<210> 37

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 37

Asp Ser Gly
1

<210> 38

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 38

Ser Gly Tyr
1

<210> 39

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 39

Gln Ile Val Tyr Lys Pro Val
1 5

<210> 40

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 40

Gln Ile Val Tyr Lys Pro
1 5

<210> 41

211> 7

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 41

Gln Ile Val Tyr Lys Ser Val
1 5

<210> 42

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 42

Glu Ile Val Tyr Lys Ser Val
1 5

<210> 43

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 43

Glu Ile Val Tyr Lys Ser Pro
1 5

<210> 44

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 44
Glu Ile Val Tyr Lys Pro Val
1 5

<216> 45
<211> 7
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 45

Ile Val Tyr Lys Ser Pro Val
1 5

<210> 46

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 46

Ile Val Tyr Lys
1

<210> 47

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 47
Cys Asn Ile Lys His Val Pro
1 5

<210> 48

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 48
Asn Ile Lys His Val Pro
1 5

<210> 49



<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 49

His Val Pro Gly Gly Gly
1 5

<210> 50

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 50

His Val Pro Gly Gly
1 5

<210> 51

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 51
His Lys Pro Gly Gly Gly
1 5

<210> 52

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 52

His Lys Pro Gly Gly
1 5



<210> 53

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 53

Lys His Val Pro Gly Gly Gly
1 5

<210> 54

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 54

Lys His Val Pro Gly Gly
1 5

<210> 55

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 55
His Gln Pro Gly Gly Gly
1 5

<210> 56

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 56

His Gln Pro Gly Gly



<210> 57

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 57

Asp Ala Glu Phe Arg His Asp Arg Arg Gln Ile Val Tyr Lys Pro Val
1 5 10 15

<210> 58

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 58

Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Val
1 5 10 15

<210> 59

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 59
Asp Ala Glu Phe Arg His Asp Arg Arg Gln Ile Val Tyr Lys Pro Val
1 5 10 15

Gly Gly Cys

<210> 60

211> 17

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 60

Asp Ala Glu Phe Arg His Asp Arg Arg Gln Ile Val Tyr Lys Pro Val
1 5 10 15

Cys

<210> 61

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 61

Asp Ala Glu Phe Arg His Asp Arg Arg Gln Ile Val Tyr Lys Pro Val
1 5 10 15

Ala Ala Cys

<210> 62

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 62
Asp Ala Glu Phe Arg His Asp Arg Arg Gln Ile Val Tyr Lys Pro Val
1 5 10 15

Lys Lys Cys

<210> 63

<211> 19

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 63

Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Pro
1 5 10 15

Gly Gly Cys

<210> 64

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 64

Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Pro
1 5 10 15

Ala Ala Cys

<210> 65

211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 65
Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Pro
1 5 10 15

Cys

<210> 66

<211> 19

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 66

Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Pro
1 5 10 15

Lys Lys Cys

<210> 67

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 67

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys
1 5 10 15

Leu Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly
20 25

<210> 68

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 68

Gly Gly Gly Ser Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser
1 5 10 15

<210> 69

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 69



Arg Val Arg Arg
1

<210> 70

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MISC_FEATURE

222> (17)..(18)

<223> Xaa Xaa can be GG or AA or KK or SS

<400> 70

Asp Ala Glu Phe Arg His Asp Arg Arg Gln Ile Val Tyr Lys Pro Val
1 5 10 15

Xaa Xaa Cys

210> 71

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 71
Asp Ala Glu Phe Arg His Asp Cys
1 5

<210> 72

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 72

Gln Ile Val Tyr Lys Pro Val Gly Gly Cys



<210>
<211>
<212>
<213>

<220>
<223>

<400>

73
13
PRT
Artificial Sequence

Synthetic peptide

73

10

Gly Gly Ser Gln Ile Val Tyr Lys Pro Val Asp Leu Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Val

1

5

74
19
PRT
Artificial Sequence

Synthetic peptide

74

5

Gly Gly Cys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Val

1

75
19
PRT
Artificial Sequence

Synthetic peptide

75

5

Ala Ala Cys

<210>

76

10

10

10



211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 76
Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Val
1 5 10 15

Cys

210> 77

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 77
Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Val
1 5 10 15

Lys Lys Cys

<210> 78

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 78

Asp Ala Glu Phe Arg His Asp Arg Arg Asn Ile Lys His Val Pro Gly
1 5 10 15

Gly Cys

<210> 79



<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MISC_FEATURE

222> (17)..(18)

<223> Xaa Xaa can be GG or AA or KK or SS

<400> 79

Asp Ala Glu Phe Arg His Asp Arg Arg Glu Ile Val Tyr Lys Ser Val
1 5 10 15

Xaa Xaa Cys

<210> 80

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 80

Gly Ala Gly Ala
1

<210> 81

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 81
Ala Gly Ala Gly
1

<210> 82
<211> 4
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 82

Lys Gly Lys Gly
1

<210> 83

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 83

Gln Ile Val Tyr Lys Ser
1 5

<210> 84

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 84
Glu Ile Val Tyr Lys Ser
1 5

<210> 85

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 85
Glu Ile Val Tyr Lys Pro
1 5

<210> 86



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 86

Cys Asn Ile Lys His Val Pro Gly
1 5

<210> 87

<400> 87
000

<210> 88

<400> 88
000

<210> 89

<400> 89
000

<210> 90

<400> 90
000

<210> 91

<400> 91
000

<210> 92

<400> 92
000

<216> 93

<400> 93
000

<210> 94

<400> 94
000

<216> 95



<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

95

96

96

97

97

98

98

99

99

100

100

101

101

102

102

103

103

104

104

105

105



<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

106

106

107

107

108

108

109

109

110

110

111

111

112

112

113

113

114

114

115

115

116

116



<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>

117

117

118

118

119

119

120

120

121

121

122

122

123

123

124

124

125

125

126

126

127

127



000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

128

128

129

129

130

130

131

131

132

132

133

133

134

134

135

135

136

136

137

137

138



<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>
<211>
<212>
<213>

<220>
<223>

<400>

138

139

139

140

140

141

141

142

142

143

143

144

144

145

145

146

6

PRT

Artificial Sequence
Synthetic peptide

146

Val Gln Ile Ile Asn Lys

1

<210>
<211>

5

147
7



<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 147

Val Gln Ile Ile Asn Lys Lys
1 5

<210> 148

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 148

Val Gln Ile Ile Asn Lys Lys Leu
1 5

<210> 149

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 149

Gln Ile Ile Asn Lys
1 5

<210> 150

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 150

Gln Ile Ile Asn Lys Lys
1 5



<210> 151

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 151

Gln Ile Ile Asn Lys Lys Leu
1 5

<210> 152

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 152

Glu Ala Ala Gly His Val Thr Gln Cys
1 5

<210> 153

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 153

Glu Ala Ala Gly His Val Thr Gln Ala Arg
1 5 10

<210> 154

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 154

Ala Ala Gly His Val Thr Gln Ala Cys
1 5



<210> 155

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 155

Ala Gly His Val Thr Gln Ala Arg Cys
1 5

<210> 156

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 156

Ala Gly His Val Thr Gln Ala Arg
1 5

<210> 157

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 157

Gly Tyr Thr Met His Gln Asp
1 5

<210> 158

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 158



Gln Gly Gly Tyr Thr Met His Cys
1 5

<210> 159

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 159

Gln Gly Gly Tyr Thr Met His Gln Asp
1 5

<210> 160

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 160

Gly Gly Tyr Thr Met His Gln Cys
1 5

<210> 161

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 161

Val Pro Gly Gly Gly Ser Val Gln Ile Val
1 5 10

<210> 162

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 162

Pro Gly Gly Gly Ser Val Gln Ile Val
1 5

<210> 163

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 163

Gly Gly Gly Ser Val Gln Ile Val
1 5

<210> 164

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 164

Gly Gly Ser Val Gln Ile Val
1 5

<210> 165

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 165

Gly Ser Val Gln Ile Val
1 5

<210> 166

<211> 5

<212> PRT

<213> Artificial Sequence

<220>



<223> Synthetic peptide
<400> 166

Ser Val Gln Ile Val
1 5

<210> 167

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 167

Val Gln Ile Val
1

<210> 168

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 168

Gln Ile Val
1

<210> 169

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 169

Pro Gly Gly Gly Ser Val Gln Ile Val Tyr
1 5 10

<210> 170

<211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 170

Gly Gly Gly Ser Val Gln Ile Val Tyr
1 5

<210> 171

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 171

Gly Gly Ser Val Gln Ile Val Tyr
1 5

210> 172

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 172

Gly Ser Val Gln Ile Val Tyr
1 5

<210> 173

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 173
Ser Val Gln Ile Val Tyr
1 5

<210> 174
<211> 5



<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 174

Val Gln Ile Val Tyr
1 5

<210> 175

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 175

Gln Ile Val Tyr
1

<210> 176

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 176

Ile val Tyr
1

210> 177

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 177

Gly Gly Gly Ser Val Gln Ile Val Tyr Lys
1 5 10



<210> 178

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 178

Gly Gly Ser Val Gln Ile Val Tyr Lys
1 5

<210> 179

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 179

Gly Ser Val Gln Ile Val Tyr Lys
1 5

<210> 180

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 180

Ser Val Gln Ile Val Tyr Lys
1 5

<210> 181

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 181

Val Gln Ile Val Tyr Lys
1 5



<210> 182

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 182

Gln Ile Val Tyr Lys
1 5

<210> 183

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 183

Val Tyr Lys
1

<210> 184

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 184

Gly Gly Ser Val Gln Ile Val Tyr Lys Pro
1 5 10

<210> 185

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 185



Gly Ser Val Gln Ile Val Tyr Lys Pro
1 5

<210> 186

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 186

Ser Val Gln Ile Val Tyr Lys Pro
1 5

<210> 187

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 187

Val Gln Ile Val Tyr Lys Pro
1 5

<210> 188

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 188

Ile Val Tyr Lys Pro
1 5

<210> 189

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 189

Val Tyr Lys Pro
1

<210> 190

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 190

Tyr Lys Pro
1

<210> 191

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 191

Gly Ser Val Gln Ile Val Tyr Lys Pro Val
1 5 10

<210> 192

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 192

Ser Val Gln Ile Val Tyr Lys Pro Val
1 5

<210> 193

<211> 8

<212> PRT

<213> Artificial Sequence

<220>



<223> Synthetic peptide
<400> 193

Val Gln Ile Val Tyr Lys Pro Val
1 5

<210> 194

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 194

Ile Val Tyr Lys Pro Val
1 5

<210> 195

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 195

Val Tyr Lys Pro Val
1 5

<210> 196

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 196

Tyr Lys Pro Val
1

<210> 197

<211> 3

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 197

Lys Pro Val
1

<210> 198

<211> 1o

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 198

Ser Val Gln Ile Val Tyr Lys Pro Val Asp
1 5 10

<210> 199

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 199

Val Gln Ile Val Tyr Lys Pro Val Asp
1 5

<210> 200

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 200
Gln Ile Val Tyr Lys Pro Val Asp
1 5

<210> 201
<211> 7



<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 201

Ile Val Tyr Lys Pro Val Asp
1 5

<210> 202

<400> 202
000

<210> 203

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 203

Val Tyr Lys Pro Val Asp
1 5

<210> 204

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 204

Tyr Lys Pro Val Asp
1 5

<210> 205

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 205



Lys Pro Val Asp
1

<210> 206

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 206

Pro Val Asp
1

<210> 207

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 207

Val Gln Ile Val Tyr Lys Pro Val Asp Leu
1 5 10

<210> 208

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 208

Gln Ile Val Tyr Lys Pro Val Asp Leu
1 5

<210> 209

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 209

Ile Val Tyr Lys Pro Val Asp Leu
1 5

<210> 210

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 210

Val Tyr Lys Pro Val Asp Leu
1 5

<210> 211

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 211

Tyr Lys Pro Val Asp Leu
1 5

<210> 212

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 212

Lys Pro Val Asp Leu
1 5

<210> 213

211> 4

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 213

Pro Val Asp Leu
1

<210> 214

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 214

Val Asp Leu
1

<210> 215

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 215

Gln Ile Val Tyr Lys Pro Val Asp Leu Ser
1 5 10

<210> 216

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 216
Ile Val Tyr Lys Pro Val Asp Leu Ser
1 5

<216> 217
<211> 8
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 217

Val Tyr Lys Pro Val Asp Leu Ser
1 5

<210> 218

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 218

Tyr Lys Pro Val Asp Leu Ser
1 5

<210> 219

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 219
Lys Pro Val Asp Leu Ser
1 5

<210> 220

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 220

Pro Val Asp Leu Ser
1 5

<216> 221



211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 221

Val Asp Leu Ser
1

210> 222

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 222

Asp Leu Ser
1

<210> 223

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 223

Ile Val Tyr Lys Pro Val Asp Leu Ser Lys
1 5 10

<210> 224

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 224

Val Tyr Lys Pro Val Asp Leu Ser Lys
1 5



<210> 225

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 225

Tyr Lys Pro Val Asp Leu Ser Lys
1 5

<210> 226

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 226

Lys Pro Val Asp Leu Ser Lys
1 5

210> 227

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 227
Pro Val Asp Leu Ser Lys
1 5

<210> 228

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 228

Val Asp Leu Ser Lys



<210> 229

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 229

Asp Leu Ser Lys
1

<210> 230

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 230

Leu Ser Lys
1

<210> 231

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 231

Val Tyr Lys Pro Val Asp Leu Ser Lys Val
1 5 10

<210> 232

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 232



Tyr Lys Pro Val Asp Leu Ser Lys Val
1 5

<210> 233

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 233

Lys Pro Val Asp Leu Ser Lys Val
1 5

<210> 234

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 234

Pro Val Asp Leu Ser Lys Val
1 5

<210> 235

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 235

Val Asp Leu Ser Lys Val
1 5

<210> 236

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 236

Asp Leu Ser Lys Val
1 5

210> 237

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 237

Leu Ser Lys Val
1

<210> 238

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 238

Ser Lys Val
1

<210> 239

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 239

Tyr Lys Pro Val Asp Leu Ser Lys Val Thr
1 5 10

<210> 240

<211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 240

Lys Pro Val Asp Leu Ser Lys Val Thr
1 5

<210> 241

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 241

Pro Val Asp Leu Ser Lys Val Thr
1 5

<210> 242

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 242

Val Asp Leu Ser Lys Val Thr
1 5

<210> 243

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 243
Ala Lys Thr Asp His Gly Ala Glu Ile Val
1 5 10

<210> 244
<211> 9
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 244

Lys Thr Asp His Gly Ala Glu Ile Val
1 5

<210> 245

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 245

Thr Asp His Gly Ala Glu Ile Val
1 5

<210> 246

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 246
Asp His Gly Ala Glu Ile Val
1 5

210> 247

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 247
His Gly Ala Glu Ile Val
1 5

<2106> 248



<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 248

Gly Ala Glu Ile Val
1 5

<210> 249

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 249

Ala Glu Ile Vval
1

<210> 250

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 250

Glu Ile Val
1

<210> 251

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 251

Lys Thr Asp His Gly Ala Glu Ile Val Tyr
1 5 10



<210> 252

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 252

Thr Asp His Gly Ala Glu Ile Val Tyr
1 5

<210> 253

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 253

Asp His Gly Ala Glu Ile Val Tyr
1 5

<210> 254

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 254
His Gly Ala Glu Ile Val Tyr
1 5

<210> 255

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 255

Gly Ala Glu Ile Vval Tyr



<210> 256

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 256

Ala Glu Ile Val Tyr
1 5

210> 257

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 257

Glu Ile Val Tyr
1

<210> 258

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 258

Ile Val Tyr
1

<210> 259

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 259



Thr Asp His Gly Ala Glu Ile Val Tyr Lys
1 5 10

<210> 260

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 260

Asp His Gly Ala Glu Ile Val Tyr Lys
1 5

<210> 261

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 261

His Gly Ala Glu Ile Val Tyr Lys
1 5

<210> 262

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 262

Gly Ala Glu Ile Val Tyr Lys
1 5

<210> 263

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 263

Ala Glu Ile Val Tyr Lys
1 5

<210> 264

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 264

Glu Ile Val Tyr Lys
1 5

<210> 265

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 265

Ile Val Tyr Lys
1

<210> 266

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 266

Asp His Gly Ala Glu Ile Val Tyr Lys Ser
1 5 10

<210> 267

<211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 267

His Gly Ala Glu Ile Val Tyr Lys Ser
1 5

<210> 268

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 268

Gly Ala Glu Ile Val Tyr Lys Ser
1 5

<210> 269

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 269

Ala Glu Ile Val Tyr Lys Ser
1 5

<210> 270

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 270
Glu Ile Val Tyr Lys Ser
1 5

<216> 271
<211> 5
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 271

Ile Val Tyr Lys Ser
1 5

210> 272

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 272

Val Tyr Lys Ser
1

<210> 273

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 273
Tyr Lys Ser
1

210> 274

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 274
His Gly Ala Glu Ile Val Tyr Lys Ser Pro
1 5 10

<210> 275



<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 275

Gly Ala Glu Ile Val Tyr Lys Ser Pro
1 5

<210> 276

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 276

Ala Glu Ile Val Tyr Lys Ser Pro
1 5

210> 277

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 277

Glu Ile Val Tyr Lys Ser Pro
1 5

<210> 278

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 278

Ile Val Tyr Lys Ser Pro
1 5



210> 279

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 279

Val Tyr Lys Ser Pro
1 5

<210> 280

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 280

Tyr Lys Ser Pro
1

<210> 281

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 281
Lys Ser Pro
1

<210> 282

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 282

Gly Ala Glu Ile Val Tyr Lys Ser Pro Val



<210> 283

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 283

Ala Glu Ile Val Tyr Lys Ser Pro Val
1 5

<210> 284

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 284

Glu Ile Val Tyr Lys Ser Pro Val
1 5

<210> 285

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 285

Ile Val Tyr Lys Ser Pro Val
1 5

<210> 286

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 286



Val Tyr Lys Ser Pro Val
1 5

<210> 287

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 287

Tyr Lys Ser Pro Val
1 5

<210> 288

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 288

Lys Ser Pro Val
1

<210> 289

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 289

Ser Pro Val
1

<210> 290

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 290

Ala Glu Ile Val Tyr Lys Ser Pro Val Val
1 5 10

<210> 291

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 291

Glu Ile Val Tyr Lys Ser Pro Val Val
1 5

<210> 292

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 292

Ile Val Tyr Lys Ser Pro Val Val
1 5

<210> 293

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 293

Val Tyr Lys Ser Pro Val Val
1 5

<210> 294

<211> 6

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 294

Tyr Lys Ser Pro Val Val
1 5

<210> 295

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 295

Lys Ser Pro Val Val
1 5

<210> 296

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 296

Ser Pro Val Val
1

<210> 297

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 297
Pro Val Val
1

<210> 298
<211> 10
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 298

Glu Ile Val Tyr Lys Ser Pro Val Val Ser
1 5 10

<210> 299

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 299

Ile Val Tyr Lys Ser Pro Val Val Ser
1 5

<210> 300

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 300
Val Tyr Lys Ser Pro Val Val Ser
1 5

<210> 301

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 301

Tyr Lys Ser Pro Val Val Ser
1 5

<216> 302



<211>
<212>
<213>

<220>
<223>

<400>

6
PRT
Artificial Sequence

Synthetic peptide

302

Lys Ser Pro Val Val Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

303

5

PRT

Artificial Sequence

Synthetic peptide

303

Ser Pro Val Val Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

304

4

PRT

Artificial Sequence

Synthetic peptide

304

Pro Val Val Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

305

3

PRT

Artificial Sequence

Synthetic peptide

305

Val val Ser

1



<210> 306

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 306

Ile Val Tyr Lys Ser Pro Val Val Ser Gly
1 5 10

<210> 307

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 307

Val Tyr Lys Ser Pro Val Val Ser Gly
1 5

<210> 308

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 308
Tyr Lys Ser Pro Val Val Ser Gly
1 5

<210> 309

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 309

Lys Ser Pro Val Val Ser Gly



<210> 310

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 310

Ser Pro Val Val Ser Gly
1 5

<210> 311

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 311

Pro Val Val Ser Gly
1 5

<210> 312

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 312

Val Val Ser Gly
1

<210> 313

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 313



Val Ser Gly
1

<210> 314

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 314

Val Tyr Lys Ser Pro Val Val Ser Gly Asp
1 5 10

<210> 315

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 315

Tyr Lys Ser Pro Val Val Ser Gly Asp
1 5

<210> 316

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 316

Lys Ser Pro Val Val Ser Gly Asp
1 5

<210> 317

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 317

Ser Pro Val Val Ser Gly Asp
1 5

<210> 318

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 318

Pro Val Val Ser Gly Asp
1 5

<210> 319

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 319

Val Val Ser Gly Asp
1 5

<210> 320

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 320

Val Ser Gly Asp
1

<210> 321

<211> 3

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 321

Ser Gly Asp
1

<210> 322

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 322

Tyr Lys Ser Pro Val Val Ser Gly Asp Thr
1 5 10

<210> 323

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 323

Lys Ser Pro Val Val Ser Gly Asp Thr
1 5

<210> 324

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 324
Ser Pro Val Val Ser Gly Asp Thr
1 5

<210> 325
<211> 7
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 325

Pro Val Val Ser Gly Asp Thr
1 5

<210> 326

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 326

Val Val Ser Gly Asp Thr
1 5

<210> 327

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 327
Val Ser Gly Asp Thr
1 5

<210> 328

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 328
Ser Gly Asp Thr
1

<2106> 329



<211> 3
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 329

Gly Asp Thr
1

<210> 330

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 330

Lys Ser Pro Val Val Ser Gly Asp Thr Ser
1 5 10

<210> 331

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 331

Ser Pro Val Val Ser Gly Asp Thr Ser
1 5

<210> 332

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 332

Pro Val Val Ser Gly Asp Thr Ser
1 5



<210> 333

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 333

Val Val Ser Gly Asp Thr Ser
1 5

<210> 334

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 334

Val Ser Gly Asp Thr Ser
1 5

<210> 335

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 335
Ser Gly Asp Thr Ser
1 5

<210> 336

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 336

Gly Asp Thr Ser



<210> 337

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 337

Asp Thr Ser
1

<210> 338

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 338

Ser Pro Val Val Ser Gly Asp Thr Ser Pro
1 5 10

<210> 339

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 339

Pro Val Val Ser Gly Asp Thr Ser Pro
1 5

<210> 340

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 340



Val Val Ser Gly Asp Thr Ser Pro
1 5

<210> 341

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 341

Val Ser Gly Asp Thr Ser Pro
1 5

<210> 342

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 342

Ser Gly Asp Thr Ser Pro
1 5

<210> 343

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 343

Gly Asp Thr Ser Pro
1 5

<210> 344

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 344

Asp Thr Ser Pro
1

<210> 345

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 345

Thr Ser Pro
1

<210> 346

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 346

Pro Val Val Ser Gly Asp Thr Ser Pro Arg
1 5 10

<210> 347

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 347

Val Val Ser Gly Asp Thr Ser Pro Arg
1 5

<210> 348

<211> 8

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 348

Val Ser Gly Asp Thr Ser Pro Arg
1 5

<210> 349

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 349

Ser Gly Asp Thr Ser Pro Arg
1 5

<210> 350

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 350

Gly Asp Thr Ser Pro Arg
1 5

<210> 351

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 351
Asp Thr Ser Pro Arg
1 5

<2106> 352
<211> 4
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 352

Thr Ser Pro Arg
1

<210> 353

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 353

Ser Pro Arg
1

<210> 354

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 354
His Gln Pro Gly Gly Gly Lys Val Gln Ile
1 5 10

<210> 355

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 355
Gln Pro Gly Gly Gly Lys Val Gln Ile
1 5

<2106> 356



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 356

Pro Gly Gly Gly Lys Val Gln Ile
1 5

<210> 357

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 357

Gly Gly Gly Lys Val Gln Ile
1 5

<210> 358

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 358

Gly Gly Lys Val Gln Ile
1 5

<210> 359

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 359

Gly Lys Val Gln Ile
1 5



<210> 360

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 360

Lys Val Gln Ile
1

<210> 361

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 361

Val Gln Ile
1

<210> 362

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 362
Gln Pro Gly Gly Gly Lys Val Gln Ile Ile
1 5 10

<210> 363

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 363

Pro Gly Gly Gly Lys Val Gln Ile Ile



<210> 364

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 364

Ser Val Asp Leu Ser Lys
1 5

<210> 365

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 365

Gly Gly Gly Lys Val Gln Ile Ile
1 5

<210> 366

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 366

Gly Gly Lys Val Gln Ile Ile
1 5

<210> 367

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 367



Gly Lys Val Gln Ile Ile
1 5

<210> 368

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 368

Lys Val Gln Ile Ile
1 5

<210> 369

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 369

Val Gln Ile Ile
1

<210> 370

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 370

Gln Ile Ile
1

210> 371

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 371

Pro Gly Gly Gly Lys Val Gln Ile Ile Asn
1 5 10

<210> 372

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 372

Gly Gly Gly Lys Val Gln Ile Ile Asn
1 5

<210> 373

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 373

Gly Gly Lys Val Gln Ile Ile Asn
1 5

<210> 374

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 374

Gly Lys Val Gln Ile Ile Asn
1 5

<210> 375

<211> 6

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 375

Lys Val Gln Ile Ile Asn
1 5

<210> 376

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 376

Val Gln Ile Ile Asn
1 5

210> 377

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 377

Gln Ile Ile Asn
1

<210> 378

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 378
Ile Ile Asn
1

<216> 379
<211> 10
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 379

Gly Gly Gly Lys Val Gln Ile Ile Asn Lys
1 5 10

<210> 380

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 380

Gly Gly Lys Val Gln Ile Ile Asn Lys
1 5

<210> 381

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 381
Gly Lys Val Gln Ile Ile Asn Lys
1 5

<210> 382

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 382
Lys Val Gln Ile Ile Asn Lys
1 5

<210> 383



211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 383

Ile Ile Asn Lys
1

<210> 384

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 384

Ile Asn Lys
1

<210> 385

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 385

Gly Gly Lys Val Gln Ile Ile Asn Lys Lys
1 5 10

<210> 386

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 386

Gly Lys Val Gln Ile Ile Asn Lys Lys
1 5



<210> 387

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 387

Lys Val Gln Ile Ile Asn Lys Lys
1 5

<210> 388

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 388

Ile Ile Asn Lys Lys
1 5

<210> 389

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 389
Ile Asn Lys Lys
1

<210> 390

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 390

Asn Lys Lys



<210> 391

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 391

Gly Lys Val Gln Ile Ile Asn Lys Lys Leu
1 5 10

<210> 392

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 392

Lys Val Gln Ile Ile Asn Lys Lys Leu
1 5

<210> 393

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 393

Ile Ile Asn Lys Lys Leu
1 5

<210> 394

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 394



Ile Asn Lys Lys Leu
1 5

<210> 395

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 395

Asn Lys Lys Leu
1

<210> 396

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 396

Lys Lys Leu
1

<210> 397

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 397

Lys Val Gln Ile Ile Asn Lys Lys Leu Asp
1 5 10

<210> 398

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 398

Val Gln Ile Ile Asn Lys Lys Leu Asp
1 5

<210> 399

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 399

Gln Ile Ile Asn Lys Lys Leu Asp
1 5

<210> 400

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 400

Ile Ile Asn Lys Lys Leu Asp
1 5

<210> 401

211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 401

Ile Asn Lys Lys Leu Asp
1 5

<210> 402

<211> 5

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 402

Asn Lys Lys Leu Asp
1 5

<210> 403

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 403

Lys Lys Leu Asp
1

<210> 404

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 404

Lys Leu Asp
1

<210> 405

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 405
Val Gln Ile Ile Asn Lys Lys Leu Asp Leu
1 5 10

<2106> 406
<211> 9
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 406

Gln Ile Ile Asn Lys Lys Leu Asp Leu
1 5

<210> 407

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 407

Ile Ile Asn Lys Lys Leu Asp Leu
1 5

<210> 408

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 408
Ile Asn Lys Lys Leu Asp Leu
1 5

<210> 409

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 409

Asn Lys Lys Leu Asp Leu
1 5

<210> 410



<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 410

Lys Lys Leu Asp Leu
1 5

<210> 411

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 411

Lys Leu Asp Leu
1

<210> 412

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 412

Leu Asp Leu
1

<210> 413

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 413

Gln Ile Ile Asn Lys Lys Leu Asp Leu Ser
1 5 10



<210> 414

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 414

Ile Ile Asn Lys Lys Leu Asp Leu Ser
1 5

<210> 415

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 415

Ile Asn Lys Lys Leu Asp Leu Ser
1 5

<210> 416

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 416
Asn Lys Lys Leu Asp Leu Ser
1 5

210> 417

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 417

Lys Lys Leu Asp Leu Ser



<210> 418

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 418

Lys Leu Asp Leu Ser
1 5

<210> 419

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 419

Leu Asp Leu Ser
1

<210> 420

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 420

Ile Ile Asn Lys Lys Leu Asp Leu Ser Asn
1 5 10

<210> 421

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 421



Ile Asn Lys Lys Leu Asp Leu Ser Asn
1 5

<210> 422

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 422

Asn Lys Lys Leu Asp Leu Ser Asn
1 5

<210> 423

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 423

Lys Lys Leu Asp Leu Ser Asn
1 5

<210> 424

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 424

Lys Leu Asp Leu Ser Asn
1 5

<210> 425

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 425

Leu Asp Leu Ser Asn
1 5

<210> 426

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 426

Asp Leu Ser Asn
1

210> 427

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 427

Leu Ser Asn
1

<210> 428

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 428

Ile Asn Lys Lys Leu Asp Leu Ser Asn Val
1 5 10

<210> 429

<211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 429

Asn Lys Lys Leu Asp Leu Ser Asn Val
1 5

<210> 430

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 430

Lys Lys Leu Asp Leu Ser Asn Val
1 5

<210> 431

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 431

Lys Leu Asp Leu Ser Asn Val
1 5

<210> 432

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 432
Leu Asp Leu Ser Asn Val
1 5

<210> 433
<211> 5
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 433

Asp Leu Ser Asn Val
1 5

<210> 434

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 434

Leu Ser Asn Val
1

<210> 435

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 435

Ser Asn Val
1

<210> 436

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 436

Asn Lys Lys Leu Asp Leu Ser Asn Val Gln
1 5 10

<2106> 437



<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 437

Lys Lys Leu Asp Leu Ser Asn Val Gln
1 5

<210> 438

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 438

Lys Leu Asp Leu Ser Asn Val Gln
1 5

<210> 439

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 439

Leu Asp Leu Ser Asn Val Gln
1 5

<210> 440

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 440

Asp Leu Ser Asn Val Gln
1 5



210> 441

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 441

Leu Ser Asn Val Gln
1 5

<210> 442

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 442

Ser Asn Val Gln
1

<210> 443

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 443

Asn Val Gln
1

<210> 444

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 444

Lys Lys Leu Asp Leu Ser Asn Val Gln Ser



<210> 445

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 445

Lys Leu Asp Leu Ser Asn Val Gln Ser
1 5

<210> 446

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 446

Leu Asp Leu Ser Asn Val Gln Ser
1 5

210> 447

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 447

Asp Leu Ser Asn Val Gln Ser
1 5

<210> 448

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 448



Leu Ser Asn Val Gln Ser
1 5

<210> 449

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 449

Ser Asn Val Gln Ser
1 5

<210> 450

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 450

Asn Val Gln Ser
1

<210> 451

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 451

Val Gln Ser
1

<210> 452

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 452

Ser Lys Cys Gly Ser Lys Asp Asn Ile Lys
1 5 10

<210> 453

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 453

Lys Cys Gly Ser Lys Asp Asn Ile Lys
1 5

<210> 454

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 454

Cys Gly Ser Lys Asp Asn Ile Lys
1 5

<210> 455

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 455

Gly Ser Lys Asp Asn Ile Lys
1 5

<210> 456

<211> 6

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 456

Ser Lys Asp Asn Ile Lys
1 5

<210> 457

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 457

Lys Asp Asn Ile Lys
1 5

<210> 458

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 458

Asp Asn Ile Lys
1

<210> 459

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 459
Asn Ile Lys
1

<210> 460
<211> 10
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 460

Lys Cys Gly Ser Lys Asp Asn Ile Lys His
1 5 10

<210> 461

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 461

Cys Gly Ser Lys Asp Asn Ile Lys His
1 5

<210> 462

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 462
Gly Ser Lys Asp Asn Ile Lys His
1 5

<210> 463

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 463

Ser Lys Asp Asn Ile Lys His
1 5

<210> 464



<211>
<212>
<213>

<220>
<223>

<400>

6
PRT
Artificial Sequence

Synthetic peptide

464

Lys Asp Asn Ile Lys His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

465

5

PRT

Artificial Sequence

Synthetic peptide

465

Asp Asn Ile Lys His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

466

4

PRT

Artificial Sequence

Synthetic peptide

466

Asn Ile Lys His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

467

3

PRT

Artificial Sequence

Synthetic peptide

467

Ile Lys His

1



<210> 468

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 468

Cys Gly Ser Lys Asp Asn Ile Lys His Val
1 5 10

<210> 469

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 469

Gly Ser Lys Asp Asn Ile Lys His Val
1 5

<210> 470

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 470
Ser Lys Asp Asn Ile Lys His Val
1 5

210> 471

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 471

Lys Asp Asn Ile Lys His Val



210> 472

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 472

Asp Asn Ile Lys His Val
1 5

<210> 473

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 473

Asn Ile Lys His Val
1 5

<210> 474

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 474

Ile Lys His Val
1

<210> 475

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 475



Lys His Val
1

<210> 476

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 476

Gly Ser Lys Asp Asn Ile Lys His Val Pro
1 5 10

210> 477

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 477

Ser Lys Asp Asn Ile Lys His Val Pro
1 5

<210> 478

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 478

Lys Asp Asn Ile Lys His Val Pro
1 5

<210> 479

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 479

Asp Asn Ile Lys His Val Pro
1 5

<210> 480

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 480

Ile Lys His Val Pro
1 5

<210> 481

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 481

Lys His Val Pro
1

<210> 482

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 482

His Val Pro
1

<210> 483

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 483

Ser Lys Asp Asn Ile Lys His Val Pro Gly
1 5 10

<210> 484

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 484

Lys Asp Asn Ile Lys His Val Pro Gly
1 5

<210> 485

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 485

Asp Asn Ile Lys His Val Pro Gly
1 5

<210> 486

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 486
Asn Ile Lys His Val Pro Gly
1 5

<210> 487
<211> 6
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 487

Ile Lys His Val Pro Gly
1 5

<210> 488

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 488

Lys His Val Pro Gly
1 5

<210> 489

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 489

His Val Pro Gly
1

<210> 490

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 490
Val Pro Gly
1

<216> 491



<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 491

Lys Asp Asn Ile Lys His Val Pro Gly Gly
1 5 10

<210> 492

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 492

Asp Asn Ile Lys His Val Pro Gly Gly
1 5

<210> 493

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 493

Asn Ile Lys His Val Pro Gly Gly
1 5

<210> 494

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 494

Ile Lys His Val Pro Gly Gly
1 5



<210> 495

211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 495

Lys His Val Pro Gly Gly
1 5

<210> 496

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 496

Val Pro Gly Gly
1

<210> 497

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 497
Pro Gly Gly
1

<210> 498

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 498

Asp Asn Ile Lys His Val Pro Gly Gly Gly



<210> 499

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 499

Asn Ile Lys His Val Pro Gly Gly Gly
1 5

<210> 500

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 500

Ile Lys His Val Pro Gly Gly Gly
1 5

<210> 501

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 501

Val Pro Gly Gly Gly
1 5

<210> 502

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 502



Pro Gly Gly Gly
1

<210> 503

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 503

Gly Gly Gly
1

<210> 504

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 504

Asn Ile Lys His Val Pro Gly Gly Gly Ser
1 5 10

<210> 505

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 505

Ile Lys His Val Pro Gly Gly Gly Ser
1 5

<210> 506

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 506

Lys His Val Pro Gly Gly Gly Ser
1 5

<210> 507

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 507

His Val Pro Gly Gly Gly Ser
1 5

<210> 508

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 508

Val Pro Gly Gly Gly Ser
1 5

<210> 509

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 509

Pro Gly Gly Gly Ser
1 5

<210> 510

211> 4

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 510

Gly Gly Gly Ser
1

<210> 511

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 511

Gly Gly Ser
1

<210> 512

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 512

Ile Lys His Val Pro Gly Gly Gly Ser Val
1 5 10

<210> 513

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 513
Lys His Val Pro Gly Gly Gly Ser Val
1 5

<210> 514
<211> 8
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 514

His Val Pro Gly Gly Gly Ser Val
1 5

<210> 515

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 515

Val Pro Gly Gly Gly Ser Val
1 5

<210> 516

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 516
Pro Gly Gly Gly Ser Val
1 5

<210> 517

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 517
Gly Gly Gly Ser Val
1 5

<216> 518



211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 518

Gly Gly Ser Val
1

<210> 519

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 519

Gly Ser Val
1

<210> 520

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 520

Lys His Val Pro Gly Gly Gly Ser Val Gln
1 5 10

<210> 521

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 521

His Val Pro Gly Gly Gly Ser Val Gln
1 5



<210> 522

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 522

Val Pro Gly Gly Gly Ser Val Gln
1 5

<210> 523

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 523

Pro Gly Gly Gly Ser Val Gln
1 5

<210> 524

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 524
Gly Gly Gly Ser Val Gln
1 5

<210> 525

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 525

Gly Gly Ser Val Gln



<210> 526

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 526

Gly Ser Val Gln
1

<210> 527

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 527

Ser Val Gln
1

<210> 528

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 528

His Val Pro Gly Gly Gly Ser Val Gln Ile
1 5 10

<210> 529

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 529



Val Pro Gly Gly Gly Ser Val Gln Ile
1 5

<210> 530

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 530

Pro Gly Gly Gly Ser Val Gln Ile
1 5

<210> 531

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 531

Gly Gly Gly Ser Val Gln Ile
1 5

<210> 532

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 532

Gly Gly Ser Val Gln Ile
1 5

<210> 533

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 533

Gly Ser Val Gln Ile
1 5

<210> 534

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 534

Ser Val Gln Ile
1

<210> 535

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 535

Gly Gly Ser Val Gln Ile Val Tyr Lys Ser
1 5 10

<210> 536

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 536

Gly Ser Val Gln Ile Val Tyr Lys Ser
1 5

<210> 537

<211> 8

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 537

Ser Val Gln Ile Val Tyr Lys Ser
1 5

<210> 538

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 538

Val Gln Ile Val Tyr Lys Ser
1 5

<210> 539

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 539

Gln Ile Val Tyr Lys Ser
1 5

<210> 540

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 540
Ile Val Tyr Lys Ser
1 5

<216> 541
<211> 4
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 541

Val Tyr Lys Ser
1

<210> 542

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 542
Tyr Lys Ser
1

<210> 543

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 543
Gly Ser Val Gln Ile Val Tyr Lys Ser Val
1 5 10

<210> 544

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 544
Ser Val Gln Ile Val Tyr Lys Ser Val
1 5

<210> 545



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 545

Val Gln Ile Val Tyr Lys Ser Val
1 5

<210> 546

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 546

Gln Ile Val Tyr Lys Ser Val
1 5

<210> 547

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 547

Ile Val Tyr Lys Ser Val
1 5

<210> 548

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 548

Val Tyr Lys Ser Val
1 5



<210> 549

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 549

Tyr Lys Ser Val
1

<210> 550

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 550

Ser Val Gln Ile Val Tyr Lys Ser Val Asp
1 5 10

<210> 551

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 551
Val Gln Ile Val Tyr Lys Ser Val Asp
1 5

<210> 552

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 552

Gln Ile Val Tyr Lys Ser Val Asp



<210> 553

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 553

Ile Val Tyr Lys Ser Val Asp
1 5

<210> 554

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 554

Val Tyr Lys Ser Val Asp
1 5

<210> 555

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 555

Tyr Lys Ser Val Asp
1 5

<210> 556

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 556



Lys Ser Val Asp
1

<210> 557

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 557

Ser Val Asp
1

<210> 558

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 558

Val Gln Ile Val Tyr Lys Ser Val Asp Leu
1 5 10

<210> 559

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 559

Gln Ile Val Tyr Lys Ser Val Asp Leu
1 5

<210> 560

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 560

Ile Val Tyr Lys Ser Val Asp Leu
1 5

<210> 561

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 561

Val Tyr Lys Ser Val Asp Leu
1 5

<210> 562

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 562

Tyr Lys Ser Val Asp Leu
1 5

<210> 563

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 563

Lys Ser Val Asp Leu
1 5

<210> 564

211> 4

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 564

Ser Val Asp Leu
1

<210> 565

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 565

Gln Ile Val Tyr Lys Ser Val Asp Leu Ser
1 5 10

<210> 566

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 566

Ile Val Tyr Lys Ser Val Asp Leu Ser
1 5

<210> 567

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 567
Val Tyr Lys Ser Val Asp Leu Ser
1 5

<216> 568
<211> 7
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 568

Tyr Lys Ser Val Asp Leu Ser
1 5

<210> 569

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 569

Lys Ser Val Asp Leu Ser
1 5

<210> 570

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 570
Ser Val Asp Leu Ser
1 5

<210> 571

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 571

Ile Val Tyr Lys Ser Val Asp Leu Ser Lys
1 5 10

<216> 572



<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 572

Val Tyr Lys Ser Val Asp Leu Ser Lys
1 5

<210> 573

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 573

Tyr Lys Ser Val Asp Leu Ser Lys
1 5

<210> 574

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 574

Lys Ser Val Asp Leu Ser Lys
1 5

<210> 575

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 575

Val Tyr Lys Ser Val Asp Leu Ser Lys Val
1 5 10



<210> 576

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 576

Tyr Lys Ser Val Asp Leu Ser Lys Val
1 5

210> 577

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 577

Lys Ser Val Asp Leu Ser Lys Val
1 5

<210> 578

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 578
Ser Val Asp Leu Ser Lys Val
1 5

<210> 579

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 579

Tyr Lys Ser Val Asp Leu Ser Lys Val Thr



<210> 580

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 580

Lys Ser Val Asp Leu Ser Lys Val Thr
1 5

<210> 581

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 581

Ser Val Asp Leu Ser Lys Val Thr
1 5

<210> 582

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 582

Asp Leu Ser Lys Val Thr
1 5

<210> 583

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 583



Leu Ser Lys Val Thr
1 5

<210> 584

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 584

Ser Lys Val Thr
1

<210> 585

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 585

Lys Val Thr
1

<210> 586

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 586

His Gly Ala Glu Ile Val Tyr Lys Ser Val
1 5 10

<210> 587

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 587

Gly Ala Glu Ile Val Tyr Lys Ser Val
1 5

<210> 588

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 588

Ala Glu Ile Val Tyr Lys Ser Val
1 5

<210> 589

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 589

Gly Ala Glu Ile Val Tyr Lys Ser Val Val
1 5 10

<210> 590

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 590

Ala Glu Ile Val Tyr Lys Ser Val Val
1 5

<210> 591

<211> 8

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 591

Glu Ile Val Tyr Lys Ser Val Val
1 5

<210> 592

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 592

Ile Val Tyr Lys Ser Val Val
1 5

<210> 593

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 593

Val Tyr Lys Ser Val Val
1 5

<210> 594

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 594
Tyr Lys Ser Val Val
1 5

<210> 595
<211> 4
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 595

Lys Ser Val Val
1

<210> 596

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 596

Ser Val val
1

<210> 597

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 597
Ala Glu Ile Val Tyr Lys Ser Val Val Ser
1 5 10

<210> 598

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 598
Glu Ile Val Tyr Lys Ser Val Val Ser
1 5

<216> 599



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 599

Ile Val Tyr Lys Ser Val Val Ser
1 5

<210> 600

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 600

Val Tyr Lys Ser Val Val Ser
1 5

<210> 601

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 601

Tyr Lys Ser Val Val Ser
1 5

<210> 602

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 602

Lys Ser Val Val Ser
1 5



<210> 603

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 603

Ser Val val Ser
1

<210> 604

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 604

Glu Ile Val Tyr Lys Ser Val Val Ser Gly
1 5 10

<210> 6605

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 605
Ile Val Tyr Lys Ser Val Val Ser Gly
1 5

<210> 606

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 606

Val Tyr Lys Ser Val Val Ser Gly



<210> 607

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 607

Tyr Lys Ser Val Val Ser Gly
1 5

<210> 608

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 608

Lys Ser Val Val Ser Gly
1 5

<210> 609

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 609

Ser Val Val Ser Gly
1 5

<210> 610

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 610



Val VvVal Ser Gly
1

<210> 611

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 611

Val Ser Gly
1

<210> 612

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 612

Ile Val Tyr Lys Ser Val Val Ser Gly Asp
1 5 10

<210> 613

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 613

Val Tyr Lys Ser Val Val Ser Gly Asp
1 5

<210> 614

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 614

Tyr Lys Ser Val Val Ser Gly Asp
1 5

<210> 615

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 615

Lys Ser Val Val Ser Gly Asp
1 5

<210> 616

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 616

Ser Val Val Ser Gly Asp
1 5

<210> 617

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 617

Val Val Ser Gly Asp
1 5

<210> 618

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 618

Val Tyr Lys Ser Val Val Ser Gly Asp Thr
1 5 10

<210> 619

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 619

Tyr Lys Ser Val Val Ser Gly Asp Thr
1 5

<210> 620

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 620

Lys Ser Val Val Ser Gly Asp Thr
1 5

<210> 621

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 621
Ser Val Val Ser Gly Asp Thr
1 5

<2106> 622
<211> 10
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 622

Tyr Lys Ser Val Val Ser Gly Asp Thr Ser
1 5 10

<210> 623

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 623

Lys Ser Val Val Ser Gly Asp Thr Ser
1 5

<210> 624

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 624
Ser Val Val Ser Gly Asp Thr Ser
1 5

<210> 625

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 625
Tyr Lys Ser Val Val Ser Gly Asp Thr Ser
1 5 10

<210> 626



<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 626

Lys Ser Val Val Ser Gly Asp Thr Ser
1 5

<210> 627

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 627

Ser Val Val Ser Gly Asp Thr Ser
1 5

<210> 628

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 628

Val Val Ser Gly Asp Thr Ser
1 5

<210> 629

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 629

Lys Ser Val Val Ser Gly Asp Thr Ser Pro
1 5 10



<210> 630

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 630

Ser Val Val Ser Gly Asp Thr Ser Pro
1 5

<210> 631

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 631

Ser Val Val Ser Gly Asp Thr Ser Pro Arg
1 5 10

<210> 632

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 632
Asp His Gly Ala Glu Ile Val Tyr Lys Pro
1 5 10

<210> 633

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 633

His Gly Ala Glu Ile Val Tyr Lys Pro



<210> 634

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 634

Gly Ala Glu Ile Val Tyr Lys Pro
1 5

<210> 635

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 635

Ala Glu Ile Val Tyr Lys Pro
1 5

<210> 636

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 636

His Gly Ala Glu Ile Val Tyr Lys Pro Val
1 5 10

<210> 637

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 637



Gly Ala Glu Ile Val Tyr Lys Pro Val
1 5

<210> 638

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 638

Ala Glu Ile Val Tyr Lys Pro Val
1 5

<210> 639

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 639

Gly Ala Glu Ile Val Tyr Lys Pro Val Val
1 5 10

<210> 640

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 640

Ala Glu Ile Val Tyr Lys Pro Val Val
1 5

<210> 641

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 641

Glu Ile Val Tyr Lys Pro Val Val
1 5

<210> 642

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 642

Ile Val Tyr Lys Pro Val Val
1 5

<210> 643

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 643

Val Tyr Lys Pro Val Val
1 5

<210> 644

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 644

Tyr Lys Pro Val Val
1 5

<210> 645

211> 4

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 645

Lys Pro Val Val
1

<210> 646

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 646

Ala Glu Ile Val Tyr Lys Pro Val Val Ser
1 5 10

<210> 647

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 647

Glu Ile Val Tyr Lys Pro Val Val Ser
1 5

<210> 648

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 648
Ile Val Tyr Lys Pro Val Vval Ser
1 5

<216> 649
<211> 7
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 649

Val Tyr Lys Pro Val Val Ser
1 5

<210> 650

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 650

Tyr Lys Pro Val Val Ser
1 5

<210> 651

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 651
Lys Pro Val Val Ser
1 5

<210> 652

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 652
Glu Ile Val Tyr Lys Pro Val Val Ser Gly
1 5 10

<210> 653



<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 653

Ile Val Tyr Lys Pro Val Val Ser Gly
1 5

<210> 654

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 654

Val Tyr Lys Pro Val Val Ser Gly
1 5

<210> 655

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 655

Tyr Lys Pro Val Val Ser Gly
1 5

<210> 656

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 656

Lys Pro Val Val Ser Gly
1 5



<210> 657

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 657

Ile Val Tyr Lys Pro Val Val Ser Gly Asp
1 5 10

<210> 658

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 658

Val Tyr Lys Pro Val Val Ser Gly Asp
1 5

<210> 659

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 659
Tyr Lys Pro Val Val Ser Gly Asp
1 5

<210> 660

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 660

Lys Pro Val Val Ser Gly Asp



<210> 661

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 661

Val Tyr Lys Pro Val Val Ser Gly Asp Thr
1 5 10

<210> 662

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 662

Tyr Lys Pro Val Val Ser Gly Asp Thr
1 5

<210> 663

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 663

Lys Pro Val Val Ser Gly Asp Thr
1 5

<210> 664

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 664



Tyr Lys Pro Val Val Ser Gly Asp Thr Ser
1 5 10

<210> 665

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 665

Lys Pro Val Val Ser Gly Asp Thr Ser
1 5

<210> 666

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 666

Pro Val Val Ser Gly Asp Thr Ser
1 5

<210> 667

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 667

Val Val Ser Gly Asp Thr Ser
1 5

<210> 668

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 668

Lys Pro Val Val Ser Gly Asp Thr Ser Pro
1 5 10

<210> 669

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 669

Cys Asn Ile Lys
1

<210> 670

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 670

Cys Asn Ile Lys His
1 5

<210> 671

211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 671

Cys Asn Ile Lys His Val
1 5

<210> 672

<211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 672

Cys Asn Ile Lys His Val Pro Gly Gly
1 5

<210> 673

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 673

Cys Asn Ile Lys His Val Pro Gly Gly Gly
1 5 10

<210> 674

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 674

Cys Asn Ile Lys His Val Pro Gly Gly Gly Ser
1 5 10

<210> 675

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 675
Glu Asn Leu Lys His Gln Pro Gly Gly Gly
1 5 10

<2106> 676
<211> 9
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 676

Asn Leu Lys His Gln Pro Gly Gly Gly
1 5

210> 677

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 677

Leu Lys His Gln Pro Gly Gly Gly
1 5

<210> 678

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 678
Lys His Gln Pro Gly Gly Gly
1 5

<210> 679

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 679
His Gln Pro Gly Gly Gly
1 5

<210> 680



<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 680

Gln Pro Gly Gly Gly
1 5

<210> 681

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 681

Thr Glu Asn Leu Lys His Gln Pro Gly Gly
1 5 10

<210> 682

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 682

Glu Asn Leu Lys His Gln Pro Gly Gly
1 5

<210> 683

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 683

Asn Leu Lys His Gln Pro Gly Gly
1 5



<210>
<211>
<212>
<213>

<220>
<223>

<400>

684

7

PRT

Artificial Sequence

Synthetic peptide

684

Leu Lys His Gln Pro Gly Gly

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

685

6

PRT

Artificial Sequence

Synthetic peptide

685

Lys His Gln Pro Gly Gly

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

686

5

PRT

Artificial Sequence

Synthetic peptide

686

His Gln Pro Gly Gly

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

687

4

PRT

Artificial Sequence

Synthetic peptide

687

Gln Pro Gly Gly



<210> 688

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 688

Thr Glu Asn Leu Lys His Gln Pro Gly
1 5

<210> 689

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 689

Glu Asn Leu Lys His Gln Pro Gly
1 5

<210> 690

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 690

Asn Leu Lys His Gln Pro Gly
1 5

<210> 691

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 691



Leu Lys His Gln Pro Gly
1 5

<210> 692

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 692

Lys His Gln Pro Gly
1 5

<210> 693

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 693

His Gln Pro Gly
1

<210> 694

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 694

Gln Pro Gly
1

<210> 695

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 695

Thr Glu Asn Leu Lys His Gln Pro
1 5

<210> 696

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 696

Glu Asn Leu Lys His Gln Pro
1 5

<210> 697

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 697

Asn Leu Lys His Gln Pro
1 5

<210> 698

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 698

Leu Lys His Gln Pro
1 5

<210> 699

211> 4

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 699

Lys His Gln Pro
1

<210> 700

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 700

His Gln Pro
1

<210> 701

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 701

Thr Glu Asn Leu Lys His Gln
1 5

<210> 702

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 702
Glu Asn Leu Lys His Gln
1 5

<2106> 703
<211> 5
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 703

Asn Leu Lys His Gln
1 5

<210> 704

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 704

Leu Lys His Gln
1

<210> 705

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 705
Lys His Gln
1

<210> 706

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 706
Thr Glu Asn Leu Lys His
1 5

<216> 707



<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 707

Glu Asn Leu Lys His
1 5

<210> 708

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 708

Asn Leu Lys His
1

<210> 709

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 709

Leu Lys His
1

<210> 710

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 710

Thr Glu Asn Leu Lys
1 5



<210>
<211>
<212>
<213>

<220>
<223>

<400>

711

4

PRT

Artificial Sequence

Synthetic peptide

711

Glu Asn Leu Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

712

3

PRT

Artificial Sequence

Synthetic peptide

712

Asn Leu Lys

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

713

4

PRT

Artificial Sequence

Synthetic peptide

713

Thr Glu Asn Leu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

714

3

PRT

Artificial Sequence

Synthetic peptide

714

Glu Asn Leu



<210> 715

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 715

Thr Glu Asn
1

<210> 716

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 716

Lys Asp Asn Ile Lys His Val Pro Gly Gly Gly
1 5 10

210> 717

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 717

Lys Asp Asn Ile
1

<210> 718

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 718



Lys Asp Asn
1

<210> 719

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 719

Ile Lys His Val Gly Gly Gly
1 5

<210> 720

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 720

Ile Lys His Val Gly Gly
1 5

210> 721

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 721

Ile Lys His Val Gly
1 5

210> 722

211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 722

Lys His Val Gly Gly Gly
1 5

<210> 723

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 723

Lys His Val Gly Gly
1 5

<210> 724

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 724

Lys His Val Gly
1

<210> 725

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 725

Leu Gly Asn Ile His His Lys Pro Gly Gly Gly
1 5 10

<210> 726

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 726

Gly Asn Ile His His Lys Pro Gly Gly Gly
1 5 10

210> 727

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 727

Asn Ile His His Lys Pro Gly Gly Gly
1 5

<210> 728

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 728

Ile His His Lys Pro Gly Gly Gly
1 5

<210> 729

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 729
His His Lys Pro Gly Gly Gly
1 5

<210> 730
<211> 5
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 730

Lys Pro Gly Gly Gly
1 5

210> 731

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 731

Leu Gly Asn Ile His His Lys Pro Gly Gly
1 5 10

210> 732

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 732
Gly Asn Ile His His Lys Pro Gly Gly
1 5

<210> 733

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 733
Asn Ile His His Lys Pro Gly Gly
1 5

<210> 734



211> 7
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 734

Ile His His Lys Pro Gly Gly
1 5

<210> 735

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 735

His His Lys Pro Gly Gly
1 5

<210> 736

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 736

Lys Pro Gly Gly
1

210> 737

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 737

Leu Gly Asn Ile His His Lys Pro Gly
1 5



<210> 738

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 738

Gly Asn Ile His His Lys Pro Gly
1 5

<210> 739

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 739

Asn Ile His His Lys Pro Gly
1 5

<210> 740

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 740
Ile His His Lys Pro Gly
1 5

210> 741

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 741

His His Lys Pro Gly



210> 742

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 742

His Lys Pro Gly
1

<210> 743

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 743

Lys Pro Gly
1

210> 744

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 744

Leu Gly Asn Ile His His Lys Pro
1 5

<210> 745

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 745



Gly Asn Ile His His Lys Pro
1 5

<210> 746

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 746

Asn Ile His His Lys Pro
1 5

210> 747

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 747

Ile His His Lys Pro
1 5

<210> 748

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 748

His His Lys Pro
1

<210> 749

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 749

His Lys Pro
1

<210> 750

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 750

Leu Gly Asn Ile His His Lys
1 5

<210> 751

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 751

Gly Asn Ile His His Lys
1 5

<210> 752

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 752

Asn Ile His His Lys
1 5

<210> 753

211> 4

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 753

Ile His His Lys
1

<210> 754

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 754

His His Lys
1

<210> 755

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 755

Leu Gly Asn Ile His His
1 5

<210> 756

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 756
Gly Asn Ile His His
1 5

<216> 757
<211> 4
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 757

Asn Ile His His
1

<210> 758

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 758

Ile His His
1

<210> 759

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 759
Leu Gly Asn Ile His
1 5

<210> 760

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 760
Gly Asn Ile His
1

<216> 761



<211>
<212>
<213>

<220>
<223>

<400>

3
PRT
Artificial Sequence

Synthetic peptide

761

Asn Ile His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

762

4

PRT

Artificial Sequence

Synthetic peptide

762

Leu Gly Asn Ile

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

763

3

PRT

Artificial Sequence

Synthetic peptide

763

Gly Asn Ile

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

764

3

PRT

Artificial Sequence

Synthetic peptide

764

Leu Gly Asn

1



<210> 765

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 765

Leu Asp Asn Ile Thr His Val Pro Gly Gly Gly
1 5 10

<210> 766

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 766

Asp Asn Ile Thr His Val Pro Gly Gly Gly
1 5 10

210> 767

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 767
Asn Ile Thr His Val Pro Gly Gly Gly
1 5

<210> 768

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 768

Ile Thr His Val Pro Gly Gly Gly



<210> 769

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 769

Thr His Val Pro Gly Gly Gly
1 5

210> 770

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 770

Leu Asp Asn Ile Thr His Val Pro Gly Gly
1 5 10

210> 771

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 771

Asp Asn Ile Thr His Val Pro Gly Gly
1 5

210> 772

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 772



Asn Ile Thr His Val Pro Gly Gly
1 5

<210> 773

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 773

Ile Thr His Val Pro Gly Gly
1 5

210> 774

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 774

Thr His Val Pro Gly Gly
1 5

<210> 775

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 775

Leu Asp Asn Ile Thr His Val Pro Gly
1 5

210> 776

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 776

Asp Asn Ile Thr His Val Pro Gly
1 5

210> 777

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<4e0> 777

Asn Ile Thr His Val Pro Gly
1 5

210> 778

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 778

Ile Thr His Val Pro Gly
1 5

210> 779

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 779

Thr His Val Pro Gly
1 5

<210> 780

<211> 8

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 780

Leu Asp Asn Ile Thr His Val Pro
1 5

<210> 781

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 781

Asp Asn Ile Thr His Val Pro
1 5

<210> 782

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 782

Asn Ile Thr His Val Pro
1 5

<210> 783

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 783
Ile Thr His Val Pro
1 5

<210> 784
<211> 4
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 784

Thr His Val Pro
1

<210> 785

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 785

Leu Asp Asn Ile Thr His Val
1 5

<210> 786

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 786
Asp Asn Ile Thr His Val
1 5

<210> 787

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 787
Asn Ile Thr His Val
1 5

<2106> 788



211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 788

Ile Thr His Vval
1

<210> 789

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 789

Thr His Val
1

<210> 790

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 790

Leu Asp Asn Ile Thr His
1 5

210> 791

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 791

Asp Asn Ile Thr His
1 5



<210>
<211>
<212>
<213>

<220>
<223>

<400>

792

4

PRT

Artificial Sequence

Synthetic peptide

792

Asn Ile Thr His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

793

3

PRT

Artificial Sequence

Synthetic peptide

793

Ile Thr His

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

794

5

PRT

Artificial Sequence

Synthetic peptide

794

Leu Asp Asn Ile Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

795

4

PRT

Artificial Sequence

Synthetic peptide

795

Asp Asn Ile Thr



<210>
<211>
<212>
<213>

<220>
<223>

<400>

796

3

PRT

Artificial Sequence

Synthetic peptide

796

Asn Ile Thr

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

797

4

PRT

Artificial Sequence

Synthetic peptide

797

Leu Asp Asn Ile

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

798

3

PRT

Artificial Sequence

Synthetic peptide

798

Leu Asp Asn

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

799
10
PRT
Artificial Sequence

Synthetic peptide

799



Lys Asn Val Lys Ser Lys Ile Gly Ser Thr
1 5 10

<210> 800

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 800

Asn Val Lys Ser Lys Ile Gly Ser Thr
1 5

<210> 801

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 801

Val Lys Ser Lys Ile Gly Ser Thr
1 5

<210> 802

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 802

Lys Ser Lys Ile Gly Ser Thr
1 5

<210> 803

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 803

Ser Lys Ile Gly Ser Thr
1 5

<210> 804

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 804

Lys Ile Gly Ser Thr
1 5

<210> 8605

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 805

Ile Gly Ser Thr
1

<210> 806

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 806

Gly Ser Thr
1

<210> 807

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 807

Asn Val Lys Ser Lys Ile Gly Ser Thr Glu
1 5 10

<210> 808

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 808

Val Lys Ser Lys Ile Gly Ser Thr Glu
1 5

<210> 809

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 809

Lys Ser Lys Ile Gly Ser Thr Glu
1 5

<210> 810

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 810
Ser Lys Ile Gly Ser Thr Glu
1 5

<216> 811
<211> 6
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 811

Lys Ile Gly Ser Thr Glu
1 5

<210> 812

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 812

Ile Gly Ser Thr Glu
1 5

<210> 813

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 813

Gly Ser Thr Glu
1

<210> 814

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 814
Ser Thr Glu
1

<2106> 815



<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 815

Val Lys Ser Lys Ile Gly Ser Thr Glu Asn
1 5 10

<210> 816

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 816

Lys Ser Lys Ile Gly Ser Thr Glu Asn
1 5

<210> 817

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 817

Ser Lys Ile Gly Ser Thr Glu Asn
1 5

<210> 818

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 818

Lys Ile Gly Ser Thr Glu Asn
1 5



<210> 819

211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 819

Ile Gly Ser Thr Glu Asn
1 5

<210> 820

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 820

Gly Ser Thr Glu Asn
1 5

<210> 821

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 821

Ser Thr Glu Asn
1

<210> 822

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 822

Lys Ser Lys Ile Gly Ser Thr Glu Asn Leu



<210> 823

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 823

Ser Lys Ile Gly Ser Thr Glu Asn Leu
1 5

<210> 824

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 824

Lys Ile Gly Ser Thr Glu Asn Leu
1 5

<210> 825

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 825

Ile Gly Ser Thr Glu Asn Leu
1 5

<210> 826

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 826



Gly Ser Thr Glu Asn Leu
1 5

<210> 827

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 827

Ser Thr Glu Asn Leu
1 5

<210> 828

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 828

Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys
1 5 10

<210> 829

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 829

Lys Ile Gly Ser Thr Glu Asn Leu Lys
1 5

<210> 830

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 830

Ile Gly Ser Thr Glu Asn Leu Lys
1 5

<210> 831

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 831

Gly Ser Thr Glu Asn Leu Lys
1 5

<210> 832

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 832

Ser Thr Glu Asn Leu Lys
1 5

<210> 833

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 833

Lys Ile Gly Ser Thr Glu Asn Leu Lys His
1 5 10

<210> 834

<211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 834

Ile Gly Ser Thr Glu Asn Leu Lys His
1 5

<210> 835

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 835

Gly Ser Thr Glu Asn Leu Lys His
1 5

<210> 836

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 836

Ser Thr Glu Asn Leu Lys His
1 5

<210> 837

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 837
Ile Gly Ser Thr Glu Asn Leu Lys His Gln
1 5 10

<216> 838
<211> 9
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 838

Gly Ser Thr Glu Asn Leu Lys His Gln
1 5

<210> 839

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 839

Ser Thr Glu Asn Leu Lys His Gln
1 5

<210> 840

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 840
Gly Ser Thr Glu Asn Leu Lys His Gln Pro
1 5 10

<210> 841

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 841
Ser Thr Glu Asn Leu Lys His Gln Pro
1 5

<2106> 842



<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 842

Ser Thr Glu Asn Leu Lys His Gln Pro Gly
1 5 10

<210> 843

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 843

Ser Asn Val Gln Ser Lys Cys Gly Ser Lys
1 5 10

<210> 844

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 844

Asn Val Gln Ser Lys Cys Gly Ser Lys
1 5

<210> 845

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 845

Val Gln Ser Lys Cys Gly Ser Lys
1 5



<210> 846

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 846

Gln Ser Lys Cys Gly Ser Lys
1 5

<210> 847

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 847

Ser Lys Cys Gly Ser Lys
1 5

<210> 848

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 848
Lys Cys Gly Ser Lys
1 5

<210> 849

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 849

Cys Gly Ser Lys



<210> 850

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 850

Gly Ser Lys
1

<210> 851

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 851

Asn Val Gln Ser Lys Cys Gly Ser Lys Asp
1 5 10

<210> 852

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 852

Val Gln Ser Lys Cys Gly Ser Lys Asp
1 5

<210> 853

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 853



Gln Ser Lys Cys Gly Ser Lys Asp
1 5

<210> 854

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 854

Ser Lys Cys Gly Ser Lys Asp
1 5

<210> 855

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 855

Lys Cys Gly Ser Lys Asp
1 5

<210> 856

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 856

Cys Gly Ser Lys Asp
1 5

<210> 857

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 857

Gly Ser Lys Asp
1

<210> 858

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 858

Ser Lys Asp
1

<210> 859

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 859

Val Gln Ser Lys Cys Gly Ser Lys Asp Asn
1 5 10

<210> 860

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 860

Gln Ser Lys Cys Gly Ser Lys Asp Asn
1 5

<210> 861

<211> 8

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 861

Ser Lys Cys Gly Ser Lys Asp Asn
1 5

<210> 862

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 862

Lys Cys Gly Ser Lys Asp Asn
1 5

<210> 863

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 863

Cys Gly Ser Lys Asp Asn
1 5

<210> 864

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 864
Gly Ser Lys Asp Asn
1 5

<210> 865
<211> 4
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 865

Ser Lys Asp Asn
1

<210> 866

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 866

Gln Ser Lys Cys Gly Ser Lys Asp Asn Ile
1 5 10

<210> 867

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 867
Ser Lys Cys Gly Ser Lys Asp Asn Ile
1 5

<210> 868

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 868

Lys Cys Gly Ser Lys Asp Asn Ile
1 5

<216> 869



211> 7
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 869

Cys Gly Ser Lys Asp Asn Ile
1 5

<210> 870

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 870

Gly Ser Lys Asp Asn Ile
1 5

<210> 871

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 871

Ser Lys Asp Asn Ile
1 5

<210> 872

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 872

Ser Lys Val Thr Ser Lys Cys Gly Ser Leu
1 5 10



<210> 873

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 873

Lys Val Thr Ser Lys Cys Gly Ser Leu
1 5

<210> 874

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 874

Val Thr Ser Lys Cys Gly Ser Leu
1 5

<210> 875

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 875
Thr Ser Lys Cys Gly Ser Leu
1 5

<210> 876

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 876

Ser Lys Cys Gly Ser Leu



<210> 877

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 877

Lys Cys Gly Ser Leu
1 5

<210> 878

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 878

Cys Gly Ser Leu
1

<210> 879

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 879

Gly Ser Leu
1

<210> 880

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 880



Lys Val Thr Ser Lys Cys Gly Ser Leu Gly
1 5 10

<210> 881

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 881

Val Thr Ser Lys Cys Gly Ser Leu Gly
1 5

<210> 882

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 882

Thr Ser Lys Cys Gly Ser Leu Gly
1 5

<210> 883

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 883

Ser Lys Cys Gly Ser Leu Gly
1 5

<210> 884

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 884

Lys Cys Gly Ser Leu Gly
1 5

<210> 885

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 885

Cys Gly Ser Leu Gly
1 5

<210> 886

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 886

Gly Ser Leu Gly
1

<210> 887

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 887

Ser Leu Gly
1

<210> 888

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 888

Val Thr Ser Lys Cys Gly Ser Leu Gly Asn
1 5 10

<210> 889

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 889

Thr Ser Lys Cys Gly Ser Leu Gly Asn
1 5

<210> 890

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 890

Ser Lys Cys Gly Ser Leu Gly Asn
1 5

<210> 891

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 891
Lys Cys Gly Ser Leu Gly Asn
1 5

<216> 892
<211> 6
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 892

Cys Gly Ser Leu Gly Asn
1 5

<210> 893

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 893

Gly Ser Leu Gly Asn
1 5

<210> 894

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 894
Ser Leu Gly Asn
1

<210> 895

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 895
Thr Ser Lys Cys Gly Ser Leu Gly Asn Ile
1 5 10

<2106> 896



<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 896

Ser Lys Cys Gly Ser Leu Gly Asn Ile
1 5

<210> 897

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 897

Lys Cys Gly Ser Leu Gly Asn Ile
1 5

<210> 898

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 898

Cys Gly Ser Leu Gly Asn Ile
1 5

<210> 899

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 899

Gly Ser Leu Gly Asn Ile
1 5



<210> 900

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 900

Ser Leu Gly Asn Ile
1 5

<210> 901

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 901

Ser Lys Cys Gly Ser Leu Gly Asn Ile His
1 5 10

<210> 902

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 902
Lys Cys Gly Ser Leu Gly Asn Ile His
1 5

<210> 903

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 903

Cys Gly Ser Leu Gly Asn Ile His



<210> 904

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 904

Gly Ser Leu Gly Asn Ile His
1 5

<210> 905

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 905

Ser Leu Gly Asn Ile His
1 5

<210> 906

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 906

Lys Cys Gly Ser Leu Gly Asn Ile His His
1 5 10

<210> 907

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 907



Cys Gly Ser Leu Gly Asn Ile His His
1 5

<210> 908

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 908

Gly Ser Leu Gly Asn Ile His His
1 5

<210> 909

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 909

Ser Leu Gly Asn Ile His His
1 5

<210> 910

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 910

Cys Gly Ser Leu Gly Asn Ile His His Lys
1 5 10

<210> 911

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 911

Gly Ser Leu Gly Asn Ile His His Lys
1 5

<210> 912

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 912

Ser Leu Gly Asn Ile His His Lys
1 5

<210> 913

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 913

Gly Ser Leu Gly Asn Ile His His Lys Pro
1 5 10

<210> 914

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 914

Ser Leu Gly Asn Ile His His Lys Pro
1 5

<210> 915

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 915

Ser Leu Gly Asn Ile His His Lys Pro Gly
1 5 10

<210> 916

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 916

Asp Arg Val Gln Ser Lys Ile Gly Ser Leu
1 5 10

<210> 917

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 917

Arg Val Gln Ser Lys Ile Gly Ser Leu
1 5

<210> 918

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 918
Val Gln Ser Lys Ile Gly Ser Leu
1 5

<216> 919
<211> 7
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 919

Gln Ser Lys Ile Gly Ser Leu
1 5

<210> 920

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 920

Ser Lys Ile Gly Ser Leu
1 5

<210> 921

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 921
Lys Ile Gly Ser Leu
1 5

<210> 922

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 922
Ile Gly Ser Leu
1

<210> 923



<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 923

Arg Val Gln Ser Lys Ile Gly Ser Leu Asp
1 5 10

<210> 924

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 924

Val Gln Ser Lys Ile Gly Ser Leu Asp
1 5

<210> 925

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 925

Gln Ser Lys Ile Gly Ser Leu Asp
1 5

<210> 926

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 926

Ser Lys Ile Gly Ser Leu Asp
1 5



<210>
<211>
<212>
<213>

<220>
<223>

<400>

927

6

PRT

Artificial Sequence

Synthetic peptide

927

Lys Ile Gly Ser Leu Asp

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

928

5

PRT

Artificial Sequence

Synthetic peptide

928

Ile Gly Ser Leu Asp

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

929

4

PRT

Artificial Sequence

Synthetic peptide

929

Gly Ser Leu Asp

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

930

3

PRT

Artificial Sequence

Synthetic peptide

930

Ser Leu Asp



<210> 931

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 931

Val Gln Ser Lys Ile Gly Ser Leu Asp Asn
1 5 10

<210> 932

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 932

Gln Ser Lys Ile Gly Ser Leu Asp Asn
1 5

<210> 933

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 933

Ser Lys Ile Gly Ser Leu Asp Asn
1 5

<210> 934

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 934



Lys Ile Gly Ser Leu Asp Asn
1 5

<210> 935

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 935

Ile Gly Ser Leu Asp Asn
1 5

<210> 936

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 936

Gly Ser Leu Asp Asn
1 5

<210> 937

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 937

Ser Leu Asp Asn
1

<210> 938

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 938

Gln Ser Lys Ile Gly Ser Leu Asp Asn Ile
1 5 10

<210> 939

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 939

Ser Lys Ile Gly Ser Leu Asp Asn Ile
1 5

<210> 940

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 940

Lys Ile Gly Ser Leu Asp Asn Ile
1 5

<210> 941

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 941

Ile Gly Ser Leu Asp Asn Ile
1 5

<210> 942

<211> 6

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 942

Gly Ser Leu Asp Asn Ile
1 5

<210> 943

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 943

Ser Lys Ile Gly Ser Leu Asp Asn Ile Thr
1 5 10

<210> 944

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 944

Lys Ile Gly Ser Leu Asp Asn Ile Thr
1 5

<210> 945

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 945
Ile Gly Ser Leu Asp Asn Ile Thr
1 5

<2106> 946
<211> 7
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 946

Gly Ser Leu Asp Asn Ile Thr
1 5

<210> 947

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 947

Ser Leu Asp Asn Ile Thr
1 5

<210> 948

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 948
Lys Ile Gly Ser Leu Asp Asn Ile Thr His
1 5 10

<210> 949

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 949
Ile Gly Ser Leu Asp Asn Ile Thr His
1 5

<210> 950



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 950

Gly Ser Leu Asp Asn Ile Thr His
1 5

<210> 951

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 951

Ser Leu Asp Asn Ile Thr His
1 5

<210> 952

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 952

Ile Gly Ser Leu Asp Asn Ile Thr His Val
1 5 10

<210> 953

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 953

Gly Ser Leu Asp Asn Ile Thr His Val
1 5



<210> 954

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 954

Ser Leu Asp Asn Ile Thr His Val
1 5

<210> 955

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 955

Gly Ser Leu Asp Asn Ile Thr His Val Pro
1 5 10

<210> 956

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 956
Ser Leu Asp Asn Ile Thr His Val Pro
1 5

<210> 957

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 957

Ser Leu Asp Asn Ile Thr His Val Pro Gly



<210> 958

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 958

Pro Asp Leu Lys Asn Val Lys Ser
1 5

<210> 959

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 959

Asp Leu Lys Asn Val Lys Ser Lys
1 5

<210> 960

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 960

Leu Lys Asn Val Lys Ser Lys Ile
1 5

<210> 961

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 961



Lys Asn Val Lys Ser Lys Ile Gly
1 5

<210> 962

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 962

Asn Val Lys Ser Lys Ile Gly Ser
1 5

<210> 963

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 963

Asp Leu Ser Asn Val Gln Ser Lys
1 5

<210> 964

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 964

Leu Ser Asn Val Gln Ser Lys Cys
1 5

<210> 965

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 965

Ser Asn Val Gln Ser Lys Cys Gly
1 5

<210> 966

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 966

Asn Val Gln Ser Lys Cys Gly Ser
1 5

<210> 967

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 967

Val Asp Leu Ser Lys Val Thr Ser
1 5

<210> 968

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 968

Asp Leu Ser Lys Val Thr Ser Lys
1 5

<210> 969

<211> 8

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 969

Leu Ser Lys Val Thr Ser Lys Cys
1 5

<210> 970

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 970

Ser Lys Val Thr Ser Lys Cys Gly
1 5

<210> 971

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 971

Lys Val Thr Ser Lys Cys Gly Ser
1 5

<210> 972

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 972
Leu Asp Phe Lys Asp Arg Val Gln
1 5

<2106> 973
<211> 8
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 973

Asp Phe Lys Asp Arg Val Gln Ser
1 5

<210> 974

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 974

Phe Lys Asp Arg Val Gln Ser Lys
1 5

<210> 975

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 975
Lys Asp Arg Val Gln Ser Lys Ile
1 5

<210> 976

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 976
Asp Arg Val Gln Ser Lys Ile Gly
1 5

<216> 977



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 977

Arg Val Gln Ser Lys Ile Gly Ser
1 5

<210> 978

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 978

Ser Lys Ile Gly Ser Thr Glu Asn Leu Lys His
1 5 10

<210> 979

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 979

Ser Lys Ile Gly Ser Thr Glu Asn Ile Lys His
1 5 10

<210> 980

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 980

Ser Lys Ile Gly Ser Lys Asp Asn Leu Lys His
1 5 10



<210> 981

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 981

Ser Lys Ile Gly Ser Lys Glu Asn Ile Lys His
1 5 10

<210> 982

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 982

Ser Lys Ile Gly Ser Leu Glu Asn Leu Lys His
1 5 10

<210> 983

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 983
Ser Lys Ile Gly Ser Leu Glu Asn Ile Lys His
1 5 10

<210> 984

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 984

Ser Lys Ile Gly Ser Thr Asp Asn Leu Lys His



<210> 985

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 985

Ser Lys Ile Gly Ser Thr Asp Asn Ile Lys His
1 5 10

<210> 986

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 986

Ser Lys Ile Gly Ser Lys Asp Asn Ile Lys His
1 5 10

<210> 987

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 987

Ser Lys Ile Gly Ser Leu Asp Asn Leu Lys His
1 5 10

<210> 988

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 988



Ser Lys Ile Gly Ser Leu Asp Asn Ile Lys His
1 5 10

<210> 989

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 989

Ser Lys Ile Gly Ser Thr Gly Asn Leu Lys His
1 5 10

<210> 990

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 990

Ser Lys Ile Gly Ser Thr Gly Asn Ile Lys His
1 5 10

<210> 991

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 991

Ser Lys Ile Gly Ser Lys Gly Asn Leu Lys His
1 5 10

<210> 992

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 992

Ser Lys Ile Gly Ser Lys Gly Asn Ile Lys His
1 5 10

<210> 993

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 993

Ser Lys Ile Gly Ser Leu Gly Asn Leu Lys His
1 5 10

<210> 994

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 994

Ser Lys Ile Gly Ser Leu Gly Asn Ile Lys His
1 5 10

<210> 995

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MISC_FEATURE
222> (2)..(2)
<223> Xaa is I or C

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Xaa is G



220>

<221> MISC_FEATURE

222> (5)..(5)

<223> Xaa is Tor Kor L

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa is Eor D or G

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Xaa is L or I

<220>

<221> MISC_FEATURE

<222> (9)..(9)

<223> Xaa is Kor Hor T

<400> 995

Lys Xaa Xaa Ser Xaa Xaa Asn Xaa Xaa His
1 5 10

<210> 996

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Xaa can be Q or E

<220>

<221> MISC_FEATURE
222> (6)..(6)

<223> Xaa can be S or P

<400> 996
Xaa Ile Val Tyr Lys Xaa
1 5

<216> 997
<211> 20
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 997

Asp Ala Glu Phe Arg His Asp Arg Arg Val Lys Ser Lys Ile Gly Ser
1 5 10 15

Thr Gly Gly Cys
20

<210> 998

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 998

Asp Ala Glu Phe Arg His Asp Arg Arg Ser Lys Ile Gly Ser Thr Glu
1 5 10 15

Asn Gly Gly Cys
20

<210> 999

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 999
Asp Ala Glu Phe Arg His Asp Arg Arg Thr Glu Asn Leu Lys His Gln
1 5 10 15

Pro Gly Gly Cys
20

<2106> 1000
<211> 20
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1000

Asp Ala Glu Phe Arg His Asp Arg Arg Glu Asn Leu Lys His Gln Pro
1 5 10 15

Gly Gly Gly Cys
20

<210> 1001

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1001

Asp Ala Glu Phe Arg His Asp Arg Arg Ser Lys Ile Gly Ser Lys Asp
1 5 10 15

Asn Ile Lys His Gly Gly Cys
20

<210> 1002

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1002

Val His His Gln Lys Leu Val Phe Phe Ala
1 5 10

<210> 1003

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 1003

Val His His Gln Lys Leu Val Phe Phe
1 5

<210> 1004

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1004

Val His His Gln Lys Leu Val Phe
1 5

<210> 1005

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1005

Val His His Gln Lys Leu Val
1 5

<210> 1006

211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1006

Val His His Gln Lys Leu
1 5

<210> 1007

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 1007

His His Gln Lys Leu Val Phe Phe Ala Glu
1 5 10

<210> 1008

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1008

His His Gln Lys Leu Val Phe Phe Ala
1 5

<210> 1009

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1009

His His Gln Lys Leu Val Phe Phe
1 5

<210> 1010

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1010
His His Gln Lys Leu Val Phe
1 5

<2106> 1011
<211> 6
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1011

His His Gln Lys Leu Val
1 5

<210> 1012

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1012

His His Gln Lys Leu
1 5

<210> 1013

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1013
His Gln Lys Leu Val Phe Phe Ala Glu Asp
1 5 10

<210> 1014

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1014
His Gln Lys Leu Val Phe Phe Ala Glu
1 5

<2106> 1015



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1015

His Gln Lys Leu Val Phe Phe Ala
1 5

<210> 1016

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1016

His Gln Lys Leu Val Phe Phe
1 5

<210> 1017

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1017

His Gln Lys Leu Val Phe
1 5

<210> 1018

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1018

His Gln Lys Leu Val
1 5



<210> 1019

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1019

His Gln Lys Leu
1

<210> 1020

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1020

Gln Lys Leu Val Phe Phe Ala Glu Asp Val
1 5 10

<210> 1021

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1021
Gln Lys Leu Val Phe Phe Ala Glu Asp
1 5

<210> 1022

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1022

Gln Lys Leu Val Phe Phe Ala Glu



<210> 1023

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1023

Gln Lys Leu Val Phe Phe Ala
1 5

<210> 1024

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1024

Gln Lys Leu Val Phe Phe
1 5

<210> 1025

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1025

Gln Lys Leu Val Phe
1 5

<210> 1026

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1026



Gln Lys Leu Val
1

<210> 1027

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1027

Gln Lys Leu
1

<210> 1028

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1028

Lys Leu Val Phe Phe Ala Glu Asp Val Gly
1 5 10

<210> 1029

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1029

Lys Leu Val Phe Phe Ala Glu Asp Val
1 5

<210> 1030

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 1030

Lys Leu Val Phe Phe Ala Glu Asp
1 5

<210> 1031

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1031

Lys Leu Val Phe Phe Ala Glu
1 5

<210> 1032

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1032

Lys Leu Val Phe Phe Ala
1 5

<210> 1033

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1033

Lys Leu Val Phe Phe
1 5

<210> 1034

211> 4

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic peptide

<400> 1034

Lys Leu Val Phe
1

<210> 1035

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1035

Lys Leu Val Phe
1

<210> 1036

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1036

Leu Val Phe Phe Ala Glu Asp Val Gly
1 5

<210> 1037

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1037
Leu Val Phe Phe Ala Glu Asp Val
1 5

<2106> 1038
<211> 7
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1038

Leu Val Phe Phe Ala Glu Asp
1 5

<210> 1039

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1039

Leu Val Phe Phe Ala Glu
1 5

<210> 1040

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1040
Leu Val Phe Phe Ala
1 5

<210> 1041

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1041
Leu Val Phe Phe
1

<210> 1042



<211> 3
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1042

Leu Val Phe
1

<210> 1043

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1043

Val Phe Phe Ala Glu Asp Val Gly
1 5

<210> 1044

211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1044

Val Phe Phe Ala Glu Asp Val
1 5

<210> 1045

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1045

Val Phe Phe Ala Glu Asp
1 5



<210>
<211>
<212>
<213>

<220>
<223>

<400>

1046

5

PRT

Artificial Sequence

Synthetic peptide

1046

Val Phe Phe Ala Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

1047

4

PRT

Artificial Sequence

Synthetic peptide

1047

Val Phe Phe Ala

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1048

3

PRT

Artificial Sequence

Synthetic peptide

1048

Val Phe Phe

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1049

7

PRT

Artificial Sequence

Synthetic peptide

1049

Phe Phe Ala Glu Asp Val Gly



<210> 1050

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1050

Phe Phe Ala Glu Asp Val
1 5

<210> 1051

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1051

Phe Phe Ala Glu Asp
1 5

<210> 1052

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1052

Phe Phe Ala Glu
1

<210> 1053

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1053



Phe Phe Ala
1

<210> 1054

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1054

Phe Ala Glu Asp Val Gly
1 5

<210> 1055

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1055

Phe Ala Glu Asp Val
1 5

<210> 1056

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1056

Phe Ala Glu Asp
1

<210> 1057

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide



<400> 1057

Phe Ala Glu
1

<210> 1058

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1058

Gln Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val Lys Ser Lys
1 5 10 15

Ile Gly Ser Thr Glu Asn Leu Lys His Gln Pro Gly Gly Gly Lys
20 25 30

<210> 1059

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1059
Val Gln Ile Ile Asn Lys Lys Leu Asp Leu Ser Asn Val Gln Ser Lys
1 5 10 15

Cys Gly Ser Lys Asp Asn Ile Lys His Val Pro Gly Gly Gly Ser
20 25 30

<210> 1060

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1060

Val Gln Ile Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser Lys



Cys Gly Ser Leu Gly Asn Ile His His Lys Pro Gly Gly Gly Gln
20 25 30

<210> 1061

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<400> 1061

Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gln Ser
1 5 10 15

Lys Ile Gly Ser Leu Asp Asn Ile Thr His Val Pro Gly Gly Gly Asn
20 25 30

<210> 1062

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> linker

<400> 1062
Gly Gly Gly Ser
1

<210> 1063

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> linker

<400> 1063

Gly Gly Gly Gly Ser
1 5
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