METHODS AND REAGENTS FOR TREATMENT AND DI AGNOSI S OF

w0 2069 R ATED MACULAR DEGENERATI ON CROSS- REFEREN®E2006005423
RELATED APPLI CATI ONS [ 0001] This application clains
benefit of U S. Provisional Application Nos.
60/ 650,078 (filed February 14, 2005), 60/717, 861
(filed Septenber 16, 2005), 60/715,503 (filed
Sept enber 9, 2005), and 60/735,697 (filed November 9,
2005), the entire contents of which are incorporated
herein by reference. STATEMENT ASTO RI GHTS TO
| NVENTI ONS MADE UNDER FEDERALLY SPONSORED RESEARCH AND
DEVELOPMENT [ 0002] Work described in this application

has been suppgit ed.AVEREIRCONSTRUNTHORY®HR nNsti tute
grant EYl 1515. The U.S. Governnent may have certain

5 rights in t RESIHQRRANHCABACKIGIODNBMATIONE | NVENTI ON
[ 0003] Age-rel ated macul ar degeneration (AVD) is the
| eadi ng cause of irreversible vision loss in the
devel oped wor | BACKGROUND ORI HERVENTION, 1998, 2004;
Klein et al., 2004; Anbati et al., 2003; de Jong,
2004; van Leeuwen et al., 2003) affecting
apRIdef gt whyonl 5% of individuals over the age of 60.

estimated 600 m || i ndividuals are in this age
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dkﬁ&ﬁ%kdﬁ&MﬁS@ﬁmaﬁmﬁ@@ﬂdS derived from the chor oi dal
vascul ature breach Bruch's nenbrane and the retina

pi gment epithelium (RPE) typically leading to

dptRs ﬁﬁqkﬂﬁ@Qk§Hg§@quent degeneration of the retina.
ate-onset conpl ex di sorder, appears to
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o CPHRCEAEE Fliafits kpIAQ X5y BPPOLiPnt. *1998a) . According to
the prevailing hypothe3|s the majority of AMD cases
is not a collection of multiple singlegene dlsorders
bhtrapiiys aulreyidpms areomnon epmentsionrinted cpeitinaydsand an
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with increased ris ABCA4 I knmets et a
HRPREHES ERE e b enOacte Hebusen Mp e e Abudicat
al ., 1998b, Souied et al., 1998) for AMD have been
reported, hi addition, several groups have reported
results of genone-w de |inkage anal yses (reviewed in
Tuo et al., 2004; Weks et al., 2004). Linkage of one
famly with AVMD phenotype to a specific chronosomal
region, 1925-q31 (ARMDI ) has been docunented (Kl ein et
al ., 1998). HEM CENTIN-1 has been suggested to be the
causal gene (Schultz et al., 2003) although its role
has not been reliably confirmed. The identification of
over | apping | oci on chronosone Iq in several studies
(Weeks et al., 2001; lyengar et al., 2003; Weks et
al ., 2004) suggests that this |ocus may harbor
AMDassoci at ed gene(s) [0006] Recent studi es of
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or absence of the variant Factor H polypeptide. In an
wo 2eiodsrrent, the antibody specifically interpctasyob/oss23

an epitope specific to a variant Factor H polypeptide

(i.e.,; not found in-the wld-type Factor H

pol ypeptide). In an enbodi nent, a separation-based

assay (e.g., PAGE) is used to di agnose AMD or ot her

di sea@es in q%n i ndi vi dual by detecti n% t he presence or
i
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hapl ot ype i ndicative of elevated risk of devel opi ng
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or ressi ogn _of the disease. In one enbodi nent, the
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adnrnlsterlng a nucl eic aci , transgen
i hes il wigpaitishlaripeaveitite sequence encoding a Factor H
pol ypeptide. In one enbodi nent, the nethods include
adm nistering cells that express a Factor H
dehy perﬁﬁrimlece c{fg&ivk?udnal epecidsgecise it ﬂﬁgém?mﬁit ibﬁaﬁrds has
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B iy G <1t o hon sy ngbameal oilorie dibstiioment
tla@nsrf@lg hedpdRaliddes admaai stering to the patient an
agent t hat decreases the amount of a variant Factor H
or expression of a gene encoding Factor H in ananount
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portion of the nucleotide sequence of the vari ant
FaetesR! nepsstisppeibihiing supthauakities as gineriguadhesien, high
adm ni stered. In one enbodi nent, purified anti-sense
RNA conpl enmentary to RNA encoding a variant Factor H
pol ypeptide is adm nistered. [001 9] In another

enbodi nent a therapeutic amount of an anti-CFH

anti body sufficient to partially inactivate the
variant Factor H polypeptide in the individual is

adm ni stered. [0020] In another enbodi nent, the
individual is treated to renove del eterious forns of
Factor H from bl ood (e.g., by plasmapheresis,

anti body-di rected pl asmapheresis, or conplexing wth a
Factor H binding noiety, e.g., heparin). [0021] In one
aspect, the invention provides purified DNA encoding a
var|ant Fact or H pol ypepti de, purlfled RNA encodlng a
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[0032] In one aspect, the invention provides
di agnostic, therapeutic and screeni ng nethods for

wORGNIb146zar ri ed out as descri bed above for AMECT[UBR®BP05423

In one aspect, the invention provides a diagnhostic
nmet hod for determ ning a subject's propensity to
devel op AMD or MPGNI |, conprising detecting the

presence or absence qf a varjation or variations at
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po Oﬁ“rg} WAEUNENd A Lae eonsHBINE frysiseend remsdy- a reduced
l'i kel i hood of devel oping AMD or MPGNII. Certain
pol ynor phi sns i ndi cate the individual has neither an
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si?éﬁg%F?ﬁgsg@iéglbgggdﬁgﬂgg %ﬁﬁ?ﬁgﬁﬂ%y anal ysis of a
gene product, such as an RNA or a CFHRSprotein (e.qg.,
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ensa%%@Lo devel op, AMD or -MPGNI| . Proteins can be
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(risk hapl otypes) indicate the individual has an
R N R e b R e

I eha@érial Gayticelcbtoplated Ghto RGN tleBfical G@bhRICHV AR Ot Y pes
(protective hapl otypes) indicate the individual has an
decreased susceptibility to devel op AMD or MPGNI I
Certain hapl otypes (neutral haplotypes) indicate the
i ndi vi dual has neither an increased nor a reduced

l'i kel i hood of devel oping AMD or MPGNII. [0037] In
anot her rel ated, aspect, the invention provides

met hods of di agnosing susceptibility to devel opi ng AMD
or MPGNIl or other diseases by detecting a variant
CFHR5 pol ypeptide in a biol ogical sanple of an

i ndi vidual. In one enbodi nent, an anti body-based assay
is used to diagnose AVMD or MPGNIl or other diseases in
an individual by contacting a biological sanple, e.g.,
a serum sanple, of the individual with the anti body
and detecting the presence or absence of the variant
CFHRS pol ypeptide. In an enbodi nent, the anti body
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and (c) determning the am no acid sequence(s) of the
CFHRS5 encoded in the individual's genone, where a risk

hapl ot ype associated with an increased risk of

devel oping AMD or MPGNII. I n an enbodi nent, the risk
CFHRS5 proteins do not have the am no acid sequence of
the wild-type CF ide. [0051] In one aspect,
the invention pr reconbi nant or

purified nucleic acid derived fromthe CFHR5 gene. The

cells. may be bacterial or yeast, or an%tothe[ cel

us &nginvengpn proxidas & muliityergd wsmw:@n awtabletior forming reskstors
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CFHR%gPrOteBHS does. ngt have the am no acid sequence

of SERY glgairieatly pandeetivedayshl ypepti de. [0052] I n one
aspect, the invention provides transgeni c non- human
ani mal s whose somatic and germcells contain a
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CRHaﬁﬁeHdh@MWaﬁhadh@Eﬁén the CFHR5 is a variant human
CFHR5, wherein said CFHR5 variant has serine at am no
acid 46. [0053] n one aspect, the invention provides
MeTHABengbn RENESHHNGeslahetRRI JHTRLRLY

pol ynor phi ¢ SI??? |nsfhé: CFHR5 gené£@2%%$é%gg&ﬁﬁqu@LE
14™Righ Wéea@aﬁn@g@ﬂrﬁéthhmeﬁmmlmen lahentol  spifacg of

p ed.to
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S assocjate th AMD and det erm ni ng
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V\heilhafce nheeriai ny@darmwrmwﬁung%ﬁaxﬁ%éc@d MU&&%' C
@ n_equilibriumdisequilibriumwth

[FTE 19 epnesiGy supfhees eﬁ%’i tpaisiant He 1%%?3 soci at es
Mﬁth the AMD or MPGNI'I phenotype. [0054] In one
aspect, the |nvent|on provides kits for analysis of a
Fact or ¥ CRE THONOEENE PRAEENGS or di agnosi s
of AMD in a patlent The kits nay i ncl ude one or nore

F%&volr 1sa SF}% aP(r: r Hreas'I nta%oB P?ﬁ&% t{lzl%%%r 3 " ut%n(e??:};(;r%ng to
arthe inochties, 1hdsladm§ﬂne Cfd)lfdv@@é deﬁuénﬁél%ﬂﬂa@lﬁd Mj@rs Fagispr H
%yg %bf ThelFact? H al | el e-speci fi
ol MR A ey 2 lﬁéfhaﬂl@se‘aa%%%r I it resissant
t MBma®et, Agedofd @RFhoRHin la
untraﬁ?lated i ntrons g?sgﬁ@ﬁl?Qgﬁgaggqu&méﬁpgﬁ of
t W&C’rtﬁéltreiistwcg ayterialiipyer Elgetraplated: cs:peueﬁ:omd eicmtmdatlyil es
may recogni ze the normal or wild-type H pol ypeptide or
variant Factor H pol ypeptides in which one or nore
non- synonynous si ngl e nucl eoti de pol ynor phi sns ( SNPs)
are present in the Factor H coding region. The kits
may be used to di agnose AMD, as well as other diseases
associated with SNPs in the Factor H gene, such as
MPGNI I . The kits may include instead, or in addition,
one or nore Factor HRelated 5 (CFHR5) allele-specific
ol i gonucl eotides (e.qg., prinmers and probes), or
anti bodi es that specifically recognize the CFHRS
pol ypeptide. The CFHRS5 all el e-specific prinmers and
Factor FLreIated 5 aIIeIe speC|f|c ollgonucleotldes




CFHR5 gene pol ynorphic site listed in TABLE 14 or
TABLE 15. In an enbodi nent the device has probes or

wonroosmosick hat di stinguish alleles at nore thanPomas2006/005423

pol ynmorphic site listed in TABLE 14 or TABLE 15.
Devi ces of the invention may contain probes or priners
t hat distingui sh between both Factor H and CHFR5
variants, .including any conbi nati on of the sites
deSVIMHEE [85bve and el sewhere in this disclosure.
[ 0064] The devices described above and their contents
naéxflso be used to identity a propensity to devel op
MPEN- 12 197 sqhgmatdq ispigpanéatign Phemoltilasered porstrygien fcrording
pu e : - erbodi ment t he devi ce contains,
R A bl o B8 TR o Sl s ot
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el affngt bRk AR B iE Bl St et s bt
f obetiveen the AGrMSIntoseitingdPadyfér INREMd thé frsBelb@fidfpt based
on variation in the CFHRS gene. The devi ces nay

i nEIqUEVE e nore CFHRS- speci fic probes or CFHRS
al | el e-specific oligonucl eotides, or antibodies that

1ospecifically recognize the CFHRS pol ypeptide. The

CFHRSDERAGI A ©
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the coding (exons) or non-coding (pronoter, 5

un lated, .introns.or 3 untransl ated) region of
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| | deceritallncondtiive layeot2. TABIfst hhd secondtheraibath dRiNmdrhe
ijrers for cleic acid applification of a
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has probes or prinmers that distinguish alleles at nore
t han one pol ynorphic site |listed in TABLE 14 or TABLE
150 ahdth Pr@RALBBBinehd) Shdfilin FREPY | 2 or
priners_?hat distingfiékliﬁﬁlg?eé égg?agﬁ%ﬁ%gfall of

t enFiErienn fatheralompoisesian eddifiorebnicked PURPhGs (le@UAT>C) ;
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t Hapter 2 bwchithmy tHesddigibhat h'&kelqdrl]loq)hpfmls YREHiBA1ir€sistdnt €mbfrisine
CEH £ an a po rphic site in a CFHR gene,
sdbis LR aite oot RetaPerontinbeies ot 4 apcin fs
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di scl osure, - BRI EF° DESCRLPTI ON OF THE FI GURES [ 0069]
FIsesyREES!ly Attached piy i Tirsh elestripaliyspedustiverlayer dnancdddisimoalor H
( micltsl-phbds i i LAaki I npl ex

( B bbbl cROfich el aia (R £ SR orioBRoni e e
epi thelium Abbreviations: (RPE)-choroid (Chor)

conpl ex; Bruch's nmenbrane (;BM; Retina (Ret); Drusen
(Dr). [0070] FIGURE 2 shows RT-PCR anal ysis of Factor
H gene expression (CFH and the truncated form HFLI)
using RNA extracted fromthe human eye. [0071] FI GURE
3 is a diagramof the human Factor ‘H gene show ng the
approxi mate | ocations of 12 SNPs used in the analysis,
the 22 exons of the Factor H gene, the 20 short
consensus repeats (SCRs), the binding sites for

pat hogens and ot her substrates, and the |inkage

di sequi l i brium (LD) bl ocks. The di agram show ng al

22 exons of CFH (but not introns) is not drawn to
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and perform ng di agnostic assays for AMD.
Pol ynor phi snms and sets of pol ynorphisnms can be

pol ypepti des encoded by Factor H codi ng sequences
(i ncl udi ng pol ypepti des encoded by splice variants),
or by other nmeans known in the art. Analysis of such

po rphi sns_a d.h Iotypes is also useful in

o BT SR ath s” aoAd e bR IE oS e 4 ahea
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Henost . Factor H protein activities
incI ude: (1) binding to C-reactive protein (CRP), (2)

bi ndi,ng to hepari (4) binding to
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ncl udi ng nicrobes (see Fl GURE 3
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assitnlfrkaneSdsly @Relukmallys | ocated on human chronosone 1,
at position 1g32. Thé 1932 particular |ocus cont a| ns a
nunber of conpl enent pat hway- associ at ed genes
gr rs of
o estualyiesn, ORI LS A AR A ARG o
gelaess 12 hatprefereblyl prefent frothe Fyrmfdf v @ofcietivar laydr befodtod the

g Sy FHR- | 2, FHR-3, FHR-4 and FHR-5 or CFHR ,
SR i %:Eﬁ?&f*efﬁﬁﬁﬁ&*bgﬂweé& et arercaglpesent/a iy form Ak t he
gefbit. Bahetictgaleondedtite HybUnayt coffprisOamiet @t sk hast £
Xl1l. The Factor H and Factor Hrelated genes is
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r E RE 14). The order,of nes, from
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(see ﬁlatb%léﬁg gitoygthereo St P Teatlehorel ’9“ QSQTB’GQ‘}Veand

gemmoen@ﬁmpgas Thazﬂecth@ms} cORfuBlivE IRRE réff*afabF @{
encodes pol % ptide 123 1 amno aC| ds’in length

( 5@‘%@@ Niom a‘%?aw E)aénuta?ﬁe AHEAES, nwreemrgfemblwﬁeqrg hltouo9

135a86b870 ARSSR. iThe @Jhdﬁétfv@ m 1a§%e[yd in e C S%lt&%

Factor His known as een rehflerred
t dnveBtigaInaY bﬂm@mﬁcyuredimmh a shiSEqlel sDr @ aﬁi)l aooitte eafeads

e

R D aapeet ot nRE mysils s op e indB8. 0. S804
c Pichéninoctpsrated peteindgptiettaced49 ani no acids in |ength
(SEQ I D NG 4) having an apparent nol ecul ar wei ght of
45-50 kDA. The first 445 amino acids of FH and FHL1
aae tld@ntallyabaduetivelagdr-d lb%‘dy'?)g pFOViHRH WHB 2 Bohé ?[18:1 Rahe
am no aci ds (exon 10A). alternative exon RS

| edmeR apne Rebath sides Qi@tonb@th siggoof the layats mepoptiodallyc DNA
and ami no aci d sequence data for human Factor H and
FHL1 are found in the EMBL/ GenBank Data Libraries
under accessi on nunbers Y0Q716 and X07523,
respectively. The 3926 base nucl eoti de sequence of the
reference formof human Factor H cDNA ( GenBank
accessi on nunber Y00716 [SEQ ID NO 1]) is shown in

FI GURE 6, and the pol ypepti de sequence encoded by SEQ
ID NO 1 (GenBank accessi on nunber Y00716 [SEQ ID

NO 2]) is showmn in FIGURE 7. The 1658 base nucl eoti de
sequence of the reference formof HFLI, the truncated
formof the human Factor H (GenBank accessi on nunber
X07523 [SEQ ID NO 3]) is shown in FIGURE 8, and the
polypeptlde 'sequence encoded by SEQ ID hE)S (Ganank

o NTON ™ NN N~ 1

by anaPbPg%iUs206/005423



wGe20@mensk r eam pri ner,

including a 5 wupstream prinmer, which hybridizes to
the 5° end of the DNA sequence to be anplified and a

conpl ement of the 3lend of the sequence to be
anplified. [0099] Exenplary hybridization conditions
for short probes and priners is about 5 to 12 degrees

C pelow the cal cyl ated Tm Fornulas for cal culating Tm
ar B YOREGIC, S0P 44 B i o-oing Ry bein sireb tigRly Gestedindom s

| Na bdu@hded E@fp):r depasi, énc(/&m%fng Q gcfblyﬁcaﬂygez;[ed \§1tl# p the

primer) for oligos <14 bases and assumes a reaction is
c aflgpogitioneft micrp-naslep pég@nf@borgmet@ @iM' orooran dlessntface. Such

poroR8ge wihel R0Ga] oifRnl Ml M B aie © S

5t h@ouphmg@ent oI@ommeon\sMEereef Nl hesmottiles in&}ﬂ@iﬂibr&f: tHel¥@me,

10

15

20

25

p use for | a takes into
P ORI s TR Rt nRr ot Pysre e Sotulenpie
( Ryrefetabls; coppplota c@@efoms: Kemd%b@éa@e ad¥bgbd l%rth SRR E -l
5C + 16.6C x IO% + [K+]) + 0.41 C x (QKID

g“fé/anUIWfB?yeb%ppgedt%éor lﬂﬁffé‘f te@hmm@p@@becwggj BrPat.he
ol NES,675180 ANREIERERLHRPAS Rl %?er&{cgvmdae%@felgéaaf ting
poi nt for certain a 1 cat1ons;” howeve esi gn of
pa"r“[il?oéml@ﬁ, apleatione @T?f ﬁrSt ﬂeqtrscaﬂmzortdaktafm lapteparaicthossabnd

f n a ds .for desi gn of
or o% ﬂlc%ﬁgl:on(apctﬂn%rléﬁg %r Ejll"l Sled% tﬁ R é)o ?rﬁnslacgn%t‘re rﬂglt
|nmemtbmhsdbemmmbf known in the art. [0100] The terns
"risk," "protective," and "neutral" are used to
descri be variations, SNPS, hapl otypes, diplotypes, and

prme&uﬂ&elnﬂc@sﬁmit 8 thOBe@REMY Endo¥ti HARRSs may be
charactgrlzed y such patterns of varlatlons A risk

hapfastgHey gro&wnsﬂtqreauple ag erthemetar goda MAPaar ISR, Waich isr
H @nerdial one
R N Bt SRR R 8 Rl B DGy
p ol gpAgTepiti rgmurelag@@gf ﬂac sufage graini struq:tmasué deaks sid Fabieys

u

r eFEm R o BB by S Bl b o3 Seeon 28 T ahoe
r dhgitge fa Ilaemunieaﬁtgl aflé Psckagian Caciift ofbl Bsdnbés Resience
i equence nost prevalent in a
poutRokrl R Rt ied ouia hrodiee
d &ﬁﬂ"ﬁfetstruéﬂil@ hitdhg pdaks Bl WAITBYs WHl&l‘ﬁO&fé@ rR@hies Ig?ﬁneter

r non-codi ng portions of the gen An exanp Pe
ofW “‘1“? g‘R ayithmelis avqrags soushyase (Rag ranges fdnh abaat B2 tq> aimut 1
F
ohs SR BRI ok oL O R Bt pe
camﬁuenmmhmmahhynmgeﬁmmmhqn@ﬁ;ﬁﬁﬂ)ﬂﬁusyn&h@6k4ﬁahBMy

n tech A protective haplotype is an
“%# %gh@% apbiest proferally from adaputé) Favto?
Fﬁ@ﬁlated gene, conprising at |east one variant
pol ynor phi sm and preferably a set of variant
pol ynor phi sns, associ ated with decreased risk of

ne tective Factor

hap?kggg%gﬁgngﬁpong‘ q%#aP%glﬁgngpwPPﬁ%ﬁ@gEﬂ@@@'ng
| $aybretimeyimdeyienduritlp Ooraprisd af 2poxNEciHiich ¥ SR RAPS Y PE
can be naturally occurring or synthesized by

reconbi nanttechni ques. A neutral haplotype is an
allelic formof a gene, herein Factor H or a Factor
Hrel ated gene, that does not contain a variant

pol ynor phi sm associ ated in a popul ation or ethnic
group with either increased or decreased risk of
devel oping AMD. It will be clear fromthe foll ow ng
di scussion that a protein encoded in a "neutral™
hapl ot ype may be protective when adm nistered to a
patient in need of treatnent or prophylaxis for ANVD or
other conditions. That is, both "neutral" and

“protective" forms of CFH or CFHR5 can provide
therapeutlc beneflt mhen adn1n|nstered to for

o o - AR A~ s o o -

whi ch hybri di zes to thePCT/US2006/005423



synptons). Diagnosis of propensity to devel op disease

can al so be called "screening" and, as used herein,
woOheostoer4s8 di agnosi s and screening are used PCT/US2006/005423

i nterchangeably. It will be appreciated that having an

i ncreased or decreased propensity to devel oping a

condition refers to the likelihood of devel oping the

condjt.ion . relative to Lnd|V|duaIs in the popul ation

wi TRl Wieh plyastized With py gpoxy;sppetaming anupsatated aj n

t apblp&te, @f@&h@@ m%dwsB%Lrﬁlalaﬁﬁde%%edggolpﬁhhé’% Bed Bif
Exa Ies i nfra. OMAng descri ons are

pr @wlﬁ@bpqlwha@éwwtheh@r alésé@ekyphe[n@mn@qthamem@bmlm@

2 Dutcbe TR shebb bl AERR: RO T BP NP UG Bk 2B
5(1#d IfmecoaimﬁBPahwt 100Poatainy ofithe sieyd eﬂﬁﬁ(ﬁlndi of haycodi ng

and non-cadin
St nate St G REBEN i RS PR g, Other
c hﬁmgﬂsble ﬂlhieﬁhle ifchig u@ﬁfétl@ﬁleﬁﬂfsetﬁtlﬁ cEPAYEsRlrs RO adYERe
nd. c2 _and P-val ues for SNPs in the human

Fa etsg)rllbe “bgrﬁe Pate Nog Sehis: 4% a3, WgSgt@\gpes‘q@naterlals the

| NSt HRIGHRNISEIHER GF Spoxy Ak !

t he cﬁlnp Faétor H eﬁgm9 d@&?ggﬂgtgﬂgﬁgpgcﬁgl%ﬁéﬁg%s
10 anfiors @bent 3061 to mbous 2&01’61 prefeably fran aidit SMPE tb abdun200°C.

human Factor H gene are shown. (1C) The | ocati on,

sequences spanni ng the pol ynor phi sns, am no acid

pO$id thermosditingpblyiferdgiest 4¢ B afag elso bf)tl()%ﬁNy cdnrisd 4 ifIPS i n
t he h%ga? FaCt%ﬁkH gene that are not found in the

dbBRE Y o f rferied Tillers nOpwFiusiyely nglpderpgsydered f@tmes:tra
haghietiale) %a@ﬂﬁ'tﬁa%bt% fa@iTl@g)gﬂ;ﬁroéNPrme' ;ﬂuﬂqﬂﬁ nstfo?gﬁnﬁf H
gene in a cohort o cases and contr
15 T ptipnate; bamigpairentinaysitateiependatier perpicdilless amd shiRkinatipns he
n wth AVD.
SRR i RS A E UM b T
Famlyjner Hygesrne ashiPsumb f floragleout 6460 ebbwﬂ&@%lbgl volume of the

F P Bapdt bR KRt bR UGB af o dnap e 5 man

FaRrtferabl. at [@%1b8E ofABERt fhemhta¥Ein E@lﬁhy h}%éldtﬁ& ﬁea@f AVD
patlenti and contraql s.[0119] TAl shows t

20 ¢ regjstan dim dgyenty and theﬁ%q@nﬁ 8’6%‘?59‘@9@% PRIYASE lmm§ —
Orseups po&&?&@lle}_ﬁ@ﬂ% §d1§1@&¥i§ constaft’ (ﬁlabglﬂgb gf hligﬁmer In
di pl ot ypes. Conmon ri sk d protective ypes are
i ridrigian.ctherane znpoﬂrABmEt@rmcbsoMg pbﬂ&mgrdqmm;éianf contain

OB PP oBER 4 BB Bl e PR B o

amplify the CFHR5 codlng sequence. [0123] TABLE 11

OWS an.an actor HSNPs in 22 MPGN
25 > 1085 S8re AR oifochnte, 5 P haslibk HolvpR A a6 anelied or
H tSNB elacRRURNEInagetive lagers WP tesip@ht fBMtISyeR Riquid polymer
MD- negati ve, ethnically matched controls. % %

T&BKBEO&%O pllay forequirland frifpmitnetibe polyner tmckrwsw@ﬂl |
a@@luﬁ

ey 4L PeBh i Ex el SRERRARranb PSRy o
TAEBMEE%E “Sﬂhmefarr@b\rmamtyso thegfingERIEIRG) ©SI97,000 eeuiipnise.e S
in 22 MPGNIl patients and AVMD-negative, ethnically
mat ched controls. [0128] TABLE 16 shows exenpl ary

al l el e-specific probes (164 and primers (16B) useful
for detecting polynorphisns in the Factor H gene. V.
COVPLEMENT FACTOR H POLYMORPHI SM5 [ 0129] In one
aspect, the invention provides new di agnosti c,
treatment and drug screening nmethods related to the
di scovery that polynorphic sites in the Conpl enent
Factor H (HFI) gene are associated with susceptibility
to and devel opnent of AMD. [0130] Factor H

pol ynor phi sns associ ated with AVD were identified as
described in Exanple 1, by exam ning the coding and
adjacent |ntron|c reglons of Factor H (|nclud|ng exon

A N A o o ' e~ o R



avai l abl e tools, patterns of am no acids may be
descri bed and located in many different proteins
woaoregepondi ng to many different organi sms. Sererais2006/005423
met hods and techni ques are avail able by which patterns
of am no acids may be described. One popular format is
the PROSITE pattern. A PROSI TE pattern description may
be _assenbl ed according to the follomrng rul es: @é The
st éfhearlwnrrﬁpbrlﬁwlbwaﬁldvﬁpmbw 1 @boyhdP Vsl prefgrably
Ch I I ds
o gsqtjo:@e%\m( s(g ggf’y@%weg% rerq&?rn%%er%ﬁ n,gmé s&nﬁo Risfig! O°
a posenmen seliete Paeful acr’rvm ladudi: doeton wphyedthyl(@)one N-
£ b e.accepi abl e
ATl bRTiaBleN ﬁddlrﬁarﬁﬁg%@x s gl R e RRI AR
5 panexttiee theseol.[ A jrost freferreksinglé ﬁzlveﬁrNsﬁlethMDJdihgil letaned for
Al ani ne or Leucine or Threonine. (4) Anbiguities are
also indicated by listing between a pair of curly

br @bk gksnosétihg élb@eﬂ@mn@%%otabﬁed% thetRlctrREGE Pt ed
at a given p03|t|on For exanp égﬁ% stands for any
f

arrwrtsiu%rereda.‘/@sé@e pt Om@eahreﬁétalﬁrf@n rlereh form(of polidehpets.
1 R o OmodAfibil St SiRE B ghﬁgarrdrseszendttﬁenﬂsreq or by
(6) Repetition o ement t he n can
10 be prlmmprcla}:eesjtowpcpsab Bmcﬁ@fﬁmeamSMﬁlwliyhr ia done by

Pl L5 TRl RS RSH oo

x( o) 15113crt@smmnsim°t30masre>pr&‘éramy froth aBbutN 68X tXator) VWhen
a Battern is restricted to either the N or Cterm na
of

¥°ce dawination mmabe ermgvaedyorfrem apous 88 mirutedordhout 120

oo T sgheRPRER WY RS sy Pty

15 papltegrlm gndenalvanﬂlem dPAt TedvCY0 sm \2&ihdhes) dercufhiaad pat t er n

SRR PR b AR DR was bk e R e g B
Ac k@r}cnr%rompsrg, profelabB) fronh @bdu) 4.V ke Feh™S(70 Béi§ @BoutWdi ch

t. beg the Nterm nal of the sequence ('<'), is
tr ﬂ%WhKQQHEQ Al ani ne -any-[Serine or Threonine]-|
Serine or Threonine] -(any or none)-Valine. [0008]

Anot her popul ar format for describing am no acid

20 s e Biséanabdy, therthermesetiing nobanar dayeis 4r 8 baéfpraéls@kr@ss crfcfrqmaabout
that, dduf MHIHFI%BS %é@@ﬁ%ﬁfﬁ&ﬁ 5&{&%% asqo o“t er
science, regular 'expressions are I'ca P use Po
deBefardbdy matheenmttmg polyaknloyees lsavk @ rde&trrcI“strémgmh beat least

VB oyl Ryt L YBhel HlRhe st notabl o o

regular expressi on search tooI is the Unix utility

%ﬁ [0009] In the context of describing am no acid
ﬁ My alertdiimdayero erersthily samprisesa Refyetiiylpup tarephthalate,
eX@ S5hAheGRPRRALA td | 0
R ik i e gl R L T
ex,@TP@Qtsq eyamifie 8 pelyiinidp 2 mblamrr@-mbﬂmeie,sa prilyedlrer higrile, a
eTl'érJ%ﬁltef RO orb g)es cl:ﬂraﬁo egg(%r o %naapr}énjgerﬁed tg&c?(gésts of

re ar expression i on a

S emanms fm\or s, crrearomuea GaekAEROf the firieher@bicaitigng
rules: (1) Use capital letters for amno acid residues
and put a "-" between two am no acids (not required).
(2) Use "[. ..]" for a choige of nmultiple am no acids
in a particular position. [LIVM neans that any one of
the amno acids L, I, V, or Mcan be in that position.
(3) Use "{...}" to exclude am no acids, Thus, {CF}
nmeans C and F should not be in that- particul ar
position. In some systens, the exclusion capability
can be specified wwth a "L" character. For exanple, LG
woul d represent all am no acids except dycine, and
[LILMV] would represents all am no acids except I, L,
M and V. (4) Use "x" or "X" for a position that can
be any anrno acid. (5) Uee (n) mhere n |s a nunber

e e o o o o



within about 6 to about 10 am no acids from anot her

lysine; and (4) at |least 6%l ysines. [00018] An aspect
wohodslveidemvent i on may provi de a nethod of i denPCTRISB®6A05423

Replikin Scaffold peptide in a virus or organi sm

conpri sing about 16 to about 30 am no acids conprising

(1) atermnal lysine and a |lysine immedi ately

adj acent to the term nal |ysine; (2% a term na

h| Q?livd%léyeaﬁdthshmt &sistHE layes 6 2dd %/sead]déhewpsqt@a he
8}/&%1 la%r§t1§ Qdoﬂl.el xﬁ)or %54 y[%' gat\@% smnpﬁﬁpﬁg%
am no acli ds from anot ySi ne;

| eafseAis%ﬂthmgrmmt of £ BJ0°@or Kige at daérniited Hyrlsr(e B06. on
pr ovi e a nmethod of making a preventive or

iP%Jb afe?létavﬁ nﬂsla%é@r%ﬁea@zshﬁﬁ %q’%lgs Medmips pRabaut 390

5 Re REfdiinP orSaak! Plefsi QRS N80R DO %Ef/l%@lz BPm%FéOM{ el atlon
am no aci ds and synt hesi zi ng sai d Replikin Scaffol d

a pfabesnt’ pemere, arider kighen saftenipg tamperedwre thae ﬂW‘l@m@ﬁW%al d
Iy Sttt BlLulbtid:0ihe SAIRE SR aldhe focbff - "

t ethwfrrlmbttlhg solmmpr l@j&a)r 8a Thedmieuab cdmssaht mﬂ eneh afithle first

tidi n dj acent . to.t rm.n
i BelrisAEint PGP, B A7 RRebiTut St B secang
10 athHEﬂn@eﬂtldg pblymen [aye BhesbolyEs BemoRNThé Heat fkislageflin 1896
plikin Scaffold na¥ﬁconta|n i nfl uenza

v. age eﬁdﬁ}( Pe@ ATk pradkdopn jeliner RY # le3etabpy) 39 Vet more
f UPlteE@e[bl}Q&mEﬂ HBuR50 KD 2R mBE Plerdthily atqedgpéaogi 5 vo tgl)
a termnal lysine and a’'l ysine | nedi at el jacent to
the termnal lysine; (2) a termnal h|st|d|ne and a
E: g{lblﬂb Qtef‘ach l e?! 0y r@%vmﬁg ﬁﬁ‘ﬁmé%retd g%stt cr;tﬁg nﬁlle hedfo

15 arrremstaatcﬁldaslafen- 6ma@zrhavd11mdeﬂgym algind @nichnCidy trazttmleﬁtasltlclﬁ%
| ysi nes. EOOOﬁp% An as Ee ct of the inve tlog nay
pr B HEORYISFEPHST FPMadng PR R ER GARBICR HEsAtment or
Scednitthaiondwecbn a Replikin Scaffold is identified in
a first strain of virus or organismand the
Exoskeleton Scaffold is identified in a later-arising

i@ln of said virus or organi smwherein said

pkel-ghoselorps d?fdrl%ﬁﬁeﬁagfééméﬁlaé}d/dd Odg pratesabliience
20 CO@Bdtioplaltd, hsiiy as&lﬂeerﬁlﬁﬂgl RlectPdpl itk BRCES! dRo ﬁi% s&!&ﬁd
Repli kin Scaffold and furt her conprising (1) t
t eplpgtrelly cgrduatéve layep) Elegitopiatingrisretbchiiave il Ike@vvn arthe ¢18)

no from
AnorRE IR RO ERESY plich s 3R0itke bpa BFRARITE o
ansqllswlnaetr@dtpplymgym eletsicd @dtentid beteaana sdndusing emalod ¢hel S
provid d no aci ds, east
o SRS ! 4 BurE ThshonSiraR i s SRon Bt o o

25 sefedndng WshaRrim@dn e layatof nRdsial &@e Ribstatdi ne resi due
and at |east 6% |ysine residues. In a further aspect
the peptide conprises a termnal lysine. In yet a

tide is present jn an energing

ﬁlﬁ?tFPP@FmE ﬁ?tf*ﬁ 5 91 e dreos i tass ke Sl Rieslppomio s
St 4 Rivperabb¥lsigl iRORAL brehitr BAPIDBRI eRpRAEHe, ﬂlﬁt it,hea
invention an isolated or synthesized influenza virus
pefsmipereturesin grepss efeldOTBH T lmfpct mostBiE prepusijesed to
KKNSTYPTI KRSYNNTNQEDLLVLWGE HH. [ 00023] | n anot her
aspect of the invention, angisolated or synthesized
i nfluenza virus peptide is provided having about 16 to
about 30 amno acids; a termnal |lysine and a |ysine
i mredi ately adjacent to the termnal lysine; a
term nal histidine and a histidine i mediately
adjacent to the termnal histidine; a lysine within
about 6 to about 10 am no acids from anot her |ysine;
and at | east 6%/ ysines. [00024] In another aspect of
the invention, a preventive or therapeutic virus
vaccine is provided having at |east one isolated or
synthe3|zed peptlde of |nfluenza V|rus mnth at Ieast

e . S r o



[00047] Figure 16 is a table illustrating sel ected
exanpl es of Replikin patterns that have been found in
woaniemasienr gani sns. [ 00048] Figure 17 is a hi gherasedos/005423
bl ock di agram of a conputer systemincorporating a
system and nethod for identifying Replikin patterns in
am no acid sequences, in accordance with an aspect of
the present invention. [00049] Figure 18 is a sinple
f | auposinassistivd dllogtfilas opetataatgaampaitureef hil I 66°0)de atduhg
a Replikin pattern in a sequence of i nQ acid
acabidl AG0G Hie thislises olhe elFreroeBRURd OIpSTy A faetRbee laver
[ Ogg[%g%ted':dn HE @oxﬁgﬁiﬁ 1&ef @b &R Blobestdslid/s fumdddnnd paating
general i zed nethod for locating a plurality of
Re pffickeney whikle isp it ttesy @ §inctioneofdeepeeatire of ami no aci ds,
according to an aspect of the present
i nvention.[00051] Figure 20 is a source code listing
C O nadxBinplg ofla puinbRdibceo-phhatingl bak cumsgrisagarRepedugisplution of
patterns ip a sequence.o mno acids, i.n aceordan
b Do S G Erig sl SRPOHPRGEIE 1oh 5 58 TAEF
Fi gyppnésphité ENieHIPal),f Niéldeﬂ%?bﬁidsdﬂﬁte_ﬁ*ﬁ@hﬂwr@pmwé ds
occurring in substantlall% fi xed am no aci d @P§ tl?ﬁ%
i n resictigreefarickelastcapts SNIGQpvER hynophephoreys geid GLFPO,). Tha
Si ik itfl| Hlectto (OPRMHR0F & hRk&PhBéAbIoAs M
1Ous rei? b}&%\l/l R@‘Jthﬁgdﬁbt 9 g@%ﬁt@rﬂl} nvee?n? i o%@ DE'IQAI LED rﬁ S
DESERIrRTl réiibtie T doN\VERTUcON: Dadriinprepasersby foonBa pn As
used herej the term: Lde”. ) " f to
g T R S T R
ca bsphoRupadd withe linsited Binbed ofiivtter thns protluringgr oup of
another, form ng a peptide bond.. . The term tid
al Sovstalling r%‘ﬂ%ﬂ@f“&?Fﬁ@éﬁﬂ%‘ﬁt_egchlﬁ?@&aﬁ@%dgﬁ% S Vﬁ%’r
155 UGH 2 Borkc SRIPRAIA df atdbt OB RORE h&tilRer. THeSOAcEbR & belibved, |
"synt hesi zed" peptide or biologically active portion

t hewithofit intshding ta limis thsensespiadnvepdan, fopragepd pecpiding te &gt i on
su ' .ree of cellular material or other
coﬁ?gﬁgh%%%%go%roteins or peptides fromthe cell or
ti ssue source fromwhich the peptide is derived, or
suhstant i al free fro i.cal precursors or other
chgﬁﬁh él*gﬁeé%ﬂ‘l\i‘mogﬁ@g%fhesi zed by any met hod,
200r substantially free fromcontam nati ng pepti des when
synt hesi zed by reconhi nant gene. technjques.. [ 00055] As
2 R, TP e PR LTRSS P TRBBTPRIHoBY SPBRD | s
an @ifh BRkE G FopRESPRRE 6 teaydduBed/by!tRe RBGISh 0B BicRéTichidride
acids conprising: (1) at | east one |lysine resjdue

| ocli€l) andsodivmthynophasnhie SaPPes TR 183CtiPR 6342408 Scond
lysin 25| .. (2) at least one histidine residue;
(Sﬁnggm%iéggggﬁblysine residues. Simlarly, a Replikin
2%equence is the am no acid sequence encodi ng such a

P:S@#ﬂgfﬁg#ggﬁ%gkﬂskéﬁgggﬁh%ﬁzag?§g1Pgrgigbegrnen of a

virus or organismcollected froma natural source of
the virus or organismon a date prior to th gﬁte n
whi Neneelssh drmayredrsfaizeddp epploygn FG%“%P%%%E‘P Hi“%h@om
col Liagh Efborfte dnBh§popRbIpRbids acld WIS nigkel D SSPROSINIté Bs A
specimen of a virus or organismcollected froma
natural source of the virus or organismon a date
subsequent to the date on Hch anot her speci men of
the virus or organismwas col'lected. | |[00057] As
used herein, "emerging strain"” as used herein refers
to a strain of a virus, bacterium fungus, or other
organismidentified as having an increased increasing
concentration of Replikin sequences in one or nore of
its protein sequences relative to the concentration of
Replikins in other strains of such organism The

i ncrease or increasing concentration of Replikins
occurs over a period of at |east about six nonths, and
preferably over a period of at |east about one year,

o, o o o N o o, oy o g, " o
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for the relations of Replikins to rapid replication.
Only serol ogi cal henmaggl utinin and anti body
wohemawidezat i on, but no strain-specific conseryet/us2006/005423
pepti de sequences have previously been described in
i nfluenza. Further, no changes in concentration and
conposition of any strain-specific peptide sequences
have been described previously that correlate with
eplr@emnnqiro@ccmcw;thmwwe iasidices hy-oeasiuets obarhogsiieride and
cat,i on t

§vla£ hefeas,taﬂelegtgéﬁ §la§i§$§%ﬁt fo%ngfﬂg?ﬁt%k%lec'g%og@% d sodium

| nh&p@hdﬁphﬁ@ml prdaduﬁs nickel hypbphdisphmdsfteofprctdueesfadlyrprwa]cmf

t fl A
o h & Shlngﬂea‘tl‘J“ Hluﬁtrhﬁ Hﬁ BI "%Bﬁgtﬁgé‘gt@‘% S%E‘L?S‘étga %E%%ach
55t hgolerfifiRTh 4 26mitubus’R6desd. Q@QY&ﬂro-Wéﬂh@Bdﬂh Schﬂ;vmﬁihgt hat

these increases in concentration are due to g

r eam@amhﬁ@om fosmed Gorg mickpldyperbesahite ﬁé-’t??‘i‘ fa‘JH to be
8%15 htocgméér et ﬁ%@h ABButlBeE % PR S BQ& 6 ddshrsble to
ppearanc e energence of ne

St ro@shrﬂte $1’£bﬁﬁttfsla€roﬁﬁ'nbmh¢rﬁtum((ﬁ(ﬁ)’0}}tb QS‘(ﬂ)SSucHrbeths angsFfpctivaky

strain-specifi¢, chem cal structures were known wth

|t%¥Pef36“r5|“%§8’i‘S§tvet he strains that woul d predominate in
1ocom ng i nfluenza seasons, nor to devise annua
m xtures of whol e-virus strains for vaccines. The

r edepne prefarred ¢mbadimens thformedelmitinal sesiptapesreaisiial kyston
(1 . Q g h he
F eafaup Bbbo: J0Merec et BrlloR PR pERE
we fembbdigients therelectictlresitiamgh nntmrialahyer yortﬂﬁmzuma pbeutide of

E oaeieg 39 st (ot ShofisPh fpfreBymbai R ARCLES G 1975

15MaYedtande Mﬁfeﬂhll’t@n?ﬁs&ﬂ’mrn@o&m ode rabm 50 pértant by ghighegfr ee
of conservation of Replikin structureipobserved

wh @PETORReAP eI EAR MSE b LT I B Hyelqefpblagng of

YEqhesecdid eﬁ&ﬁ%ﬁ@éon@ﬁ&@@ I@Qr AR DRMCBmPFisihg STA@BSust O 64
years, 1ndicate that what was previously thought to be
c hanlytionjofa nigke} mndevres IbBO3 tﬁlﬁlt}E Ra.07hezgi te badilgls i n
'nf|&$n£2§P§?%%%H§cM8n & likely to be change due to
an “organi zed ess of ‘conservation of Repl i ki ns.

ﬂiOOO?l] The conservation of Replikins is not unique to
i NfH iy &hEen il thelsrt the tresivemcadthe ebseeal Eedlstancedam pf a circuit

sources, for.e le in fo a mout h di se |rus,

t y paig matgripl s pé@ﬁxg Rhathythe ?’Ggaefifyth Flﬁ'ftp PFonal
ba%y%r beRr thERBIstitiby ot the RAtEridl BmpRpédthéreil Az alid mkmfss seen
in the increase in rapid replication in H'V. Replikin

corfbeeleqiagal esisiaace layrsdprreasespibe resistnesiofisaidrlayst gereases.

25 EPHeGRLA-RM résqsta_lqcy atéf af l\%’e‘? %ﬁ?eré%@ﬁhdsl&' rEsistance ranging
concentration In gro l'ow-titre strain of
HI \frqniNahout 3 maS/)quaWrto @lbpunt éoqﬂtmwéﬂqem maye pegfdrably rapgng
| nf cti.on one- Sixt Repl

hitrt 1R BRE o b B e b e el i
Of kg Fdm abdud S bﬁrﬁﬁ/ﬁ}lﬁie&ﬂhbduﬂ%(mmsﬁ;qazge ‘Fhe\hickel-
nnntratethe

i nfection). [000 Furt her ? e
r el RACFRIRER o5 cwalm%%ﬁttqe? materigl Iy ? Bt qf@é)?;f has ‘iﬂslﬁ‘m% n the
"replicating protein," of tonato | eaf curl gem ni
virus, which devastates tonmato crops, the first 161
am no aci ds, the sequence that has been shown to bind
to DNA, was shown to contain five Replikins. In
mal ari a, |egendary for rapid replication when
trypanosones are released fromthe liver in the tens
of thousands from one trypanosone, multiple, novel,
al nost ' flanboyant' Replikin structures have been
found with concentrations of up to 36 overl appi ng
Repl i ki ns per 100 ami no acids. [00074] The
conservation of any structure is critical to whether
that structure provides a stable invariant target to
attack and destroy or to stlnulate Vhen a structurels

Y a1

o a o



i nfluenza virus peptides. Tabl e 2 Exanpl es of Replikins
in various organisns - prototype: dioma Replikin*

WEAWABL46KK (SEQ | D NO ') [ 00086] Identificati ORCOUSAW6/005423

am no acid sequence as a Replikin or as containing a
Replikin, i.e., a honologue of the glioma peptide,
kagvaf |l hkk, requires that the three foll ow ng

requi renents be net. According to the three point

r ecanging thiooraboysl. @ihmm h@a@eq@é REegons araseraly éremeqberifém3s
(1) east one si.due .l g

ot b T ot B mh o £ BB R S AALR: one
hi stidi ne residue; and (3) a conposition of at |east
6% | ysine wthin an am no acid sequence of 7 to about

50 It @s3dditienal preferssdeihodiment ghleast the fonaporidpt atRmpe layers
5 COBPHhl $feSirial LRI Hn0Aalo 1A8r ork BUOGFIILRURRASAS pRELRd
sear ched using t Nat 1 onal Library of Medicine
k eymbtpctjmwmﬂwwfacel ebtbe eloetyeal fesistapeomaterial dayguiences
cogﬁﬁﬁﬂhﬁ@ Q%Qelkln sequences. Over 4,000 protein
sequences Wer e Visual |y exam ned for honnlogues.
Sequences of all individual proteins within each group
]? ];IT g[’?\ﬁe d-C Sl'é{l Inﬁ: elfqr{)gg@mug gleg r ea}\ées? al | ﬁ’laterlgﬂayer 14
107 €gialybe EHé@Erﬁe oA oAt R 8 hicREIGHOEMBAR cRbirAIITRi RGeS
was observed in "virus peptides" as a whole (1.5%

( Nawtesinl layes 40 Rrefrabdy thesedvp dnyers 48t 14ee supsiantd Yélge same.
associated wth nallgnant transformati on or
repllcatron such as "brain peptides" and
' ndbe mpbikyertd sonstructipstof gre lsveﬁfa@n Qdﬂn@ﬂ@)seqmuély@ttached
FVIRES T PO e MR S P B Rl
15wh la(hbatmis&mt filemtalyéri zed:caﬁl tha‘mm@tmg’pod}ﬁﬁa ﬂ)elybsdiﬂd second

fun t|o inrepl.ication in bac erij
v Pl OaiRisg B Bysfub A At podisirshon B8 ot
Re B{ulstl%e'})ré’b@mh ﬂﬂH&ﬁca@&l%#ﬂér%Weﬂerl&g%l%rmédmﬁyers may
Vi ruses thSOz in 97% of "cancer pr ot ei ns" (hh401),
an@ptignakinbg pypsent bespeen dhaipaeificd laypse For exaaplg)n a prgkegied
" e3hbb fmSHISeRbiiDakd LORES ﬁmurara@r&ﬁrgés%erdamgﬁaof
cancer pathogenesrs regard ess o

20s ugizkeltphasphotue elsftrivalressstamce matcaaldamoqwle)@lasﬁd anfcethe first

g ? g L& ?1?&'118/ cor#éurcglvev faserfs ; c%[rﬁl'c% the 1for(1)e{l glc]ﬁj(elgplgi%gp:,%mg? ;{n; rlt
[ 0 @I&&ﬁ]:al h'lﬁsiﬁdnegme&nﬁlﬂa}teh B aftadhb@ Mtwgeram fist theintbsetting

uence, ka flhkk Eefl t he three point
re B‘Q'WF’EIP aﬁ‘}e/ glaste(;@ﬁrlga CFIYF &h viruses, or
viral peptides, as, but not limted to, adenovrrus,
l entivirus, a-virus, retrovirus, andeno-associ ated

25vi i@ addiiiens! embﬁdrﬁ@a@ffﬂhq iavajion (nofighowmy g muliilayered us
' ”E&Aéﬁ-ﬂﬁf?m‘fh&ﬁéx‘i cor sé§ P&rﬁ&%e}’éc{hg% PRIBESid diEH Seal
bovi ne erpes virus, ell ne muno I Cl ency VI Trus,
f oodsistanck mutertid] lajies Hoad seidsermnd sl&ethbalky@mnducm:sl,ayar ads

sarconma Vvjrus, neurobl tona S | onpcogene,

por@a’rig\ﬂard&ém% SRS 2 SEREY iesr ebizout G differen
&l QRRSIEYS FremishiRectHchlUSsistaet hiARriACIH R 4n8 iRAPAs of

T cell Iynphotropic virus, and tomato eaf curl virus.

[ 00089] Furt hernore, honnlogues of the amno acid
sequence kagvafhkk are prespnt in known cl asses of
coronavirus, which are nenbers of a famly of

envel oped viruses that replicate in the cytopl asm of
host cells. Additionally, the honol ogue of the am no
aci d sequence kagvatl hkk is present in the recently
identified class of coronavirus responsible for severe
acute respiratory syndronme, or SARS. The replikin is

| ocated in the nucl eocapsi d whol e protein sequence of
the SARS coronavirus. In addition, the |ocation of the
replikins is present in other menmbers of the
coronavrrus class and nor e specrflcally, are also

oy o s o, . o r



of all isolates of the four common influenza viruses

exam ned, suggesting a function for Replikins in the
woriostoen@nce of survival |evels of replicati onPCTUSRINE/005423

1990s, during the decline of the H3N2 strain, there

were no Replikins in many isolates of H3N2, but a high

concentration of new Replikins appeared in H3N2

i sol ates, which define the emergence of the H3N2(R)
st peitastingsenid ateqstieal registance aterind lagergApos attesle by Fikpline 3

E{n%hﬁc&? P&ERanR! 95€ Bgrﬁéﬂa}%? B&@@é%he@'a'}ﬁlcﬂess of less
uenza ruses I n each year for amno acid
s etitanbas 0Viame mma pleédvatdy i S4Hf2AGbIut SDahgstrems & dbout

Repllklns Year c%ed i n Influenza B strain Peak in
X

gt},ugl gnd rggsﬁpgﬁﬁqr E@ap@l a%g_ ms to about 600 angstroms.
5 i—gﬂl?% é}lﬁﬁegk%@il( é%lé%cﬁm&ﬁ  thed bﬁ“ﬁexglgy&% e?e%trg&pgﬁﬁeg QSlgé-
1940nv4Bi®al ts@mmesr dhg barggr lgm o8 lwand®rgaiqaterial which

B 2 LB SO PordGha e s o e

he byigt lajer hSk@ol shbdumtiall@fimental effect on the uniformity of the

%gg‘%gg}?ﬁé}gs %@E%HZZ%S : r%g%'gos o%:aie underﬁh élec?rlcaflremstance

101943erd $hSBarfié 1dyor FRf: ?a?ol;S&m% &3, i 19a$ Q&dA0 &M th
heﬁ?’e Inkskrpygl }; ake ( SE IDSNO e ° ° £roup
917

194@1515911591” o078 £ woCoNigs- @7N98\ug1§1-% Nj¢n, Sn-Pb,
lSﬂ'Zanﬁp'SﬂN%d(cgﬁgnhﬁ%Mer% O\ preferred barrler la er comprlses
1940, 43,51, 59, 75, 76, /7, 89, 90, QSP 97, 98,
ha&bﬁgncplmwktplklangtk ( SEQ | DNO 111)
1940, 43, 51, 59, 75, 76, 77, 89, 90, 93, 97, 98, 99, 00, 01
hakai gncpi wkt pl kl angt kyr ppak (SEQ | DNO 112)
151940 Aﬁltﬁéy,eﬁ:ﬂ c@'ﬁstrﬁﬁt;&?qf B, i0n8Gn B prd@aldP p&d,iv the

hakai gn | kI angt kl | k (SE

1949m rgafyw 95138r oF g2 %fg %1 W%@@% forof
k(@hﬂ‘r}:&bﬁ&ﬂ%ar@@%@c{rg}llmwé@@%dl}%&e 59, 90,93
kvwcasgr skvi kgsl pl i geadcl h (SEQ I D NO 123) 1940, 43,

59 75 76, 77,89, 90, 98,99,00 kpyytgehak (SEQ I D NO
) ai nk
( SE ks fn%f’eQNrad 51%50 85%%%5118%11% e plefBoAMpRALIR LIS
20hgwwammakmr@;egtmkd tnlvsr(txq:eaﬂ at eagtobQut| 100 NEfomi,209re

ﬁgégg&lﬂaﬁs 473 I'ﬁ)gnﬁ}cﬁxs b%%déﬁﬁo(p%%%ﬂ. laa{}gnofls]o?}his

k y @@Ieﬂd@hﬁ%yliegsbd inSBQrikh oRNEYintdPa)cuk @ptﬂichtﬁtﬁﬁk B&i dxhhﬁ}d]le
gg 125 1943 75,76, 77, .93 %@sk@%kfts
p g\'ﬁl € ct(1 @31?%0 pr%gfté)n tk;esﬁrf%e Cagncepductpyg layer
hs dRe ok bsael s E%eét%ﬁ% BGecohd l])ectiligﬁl?y cof@uctife Idyor. 93
hf anl kgt gt r gk %SEQ ID NO 132) 1959 hfanl kgtktrg
25( Stbe Bm@:ltor gy bg ggrectgdtogy be gwoporate intp Aprikigd leirewk | cpk

S5y B O BB RS

h nwrpaéioapg@mpkisi@gﬁ@ chprei@. Th2pinay BOKuPEd wiXD or embedded

hsdnet gmakl k 1 199

e G R BRI P s B TRy P it boarcs
K c log bihprsrais asiebttori Sl daNGich 2 Ehip g&RAes. Generally, they are
kskpyyt gehakai (g/ a) ncpi wk (SEQ I D NO 134) 2000 1.

I nfl uenza B has not been responsi ble for any human
pandem c. 2. Abbreviation fg[ years: e.g., "43" =
1943, "01" = 2001. 3. The first year that a given
Replikin appears is indicated at the beginning of the
series of years in which that Replikin has been found.
4. Overl apping Replikin sequences are |isted
separately. 5. Return of replikins, absent for severa
years, in the two years before the epidem c of 1977,
underlined, correlates with increased total Replikin
concentration (Replikin Count = nunber of Replikins
per 100 amino acid residues). See Figure 7.09425.47376
Tabl e 4 HINI Repllkln Sequences present |n HIN

o - S o r



synbol. (8) A period ends the pattern. [0007] Exanpl es
of PROSITE patterns include: PA [AC -x-V-x(4)-{ED}.

woho@w/patseern i s translated as: [ Al ani ne or CyBCEiUS&]06/005423

-any- Valine -any-any-any-any-{any but Qutamc Acid

or Aspartic Acid} PA <A-x-[ST](2)-x(0,1)-V. This

pattern, which nust be in the Nterm nal of the

sequence ('<'), is translated as: Al anine -any- [tSerl ne

or used g oreatives] a firsSarciit gattsrn qhenson ek jelecirigaljy opductive

none I|ne 000 r

e BBl 5 ar FoREy Lot na” Beepled S RBbqt Rl sutce

ex pitles & e f(frmrdfahoﬁdilaﬂivel fBll fb@lreielctrextepd)smcuo hpsriuﬁprmg, by

scientists. In conl‘put er science rcﬁgul ar exgr essiof

ar ¥3R%y pRasa iPRPSIHSR B OB CRLEE Femls- Fhtd¥Ions™ BEY EhAY SeP
5T OLentfiteRad inhd RpaubPIRIRtrally RAnavbsteing eRéditlayers.

constructed to recogni ze tokens in a | anguage.

Possi bly the nost notabl e regul ar expression search

t o@ ce 2 cépgatopﬁé%egﬁ chrI'nE&' cit attgxgggxg%l als&bd g}@atg@ﬁttﬁé(t

destc am no acl d sequence terns,
SI ﬁkel:tnﬁalbrcbos@tctlw mptegallizgter ml@swn @whmawbmnuqs; & s

t d

uPiefide T RE Ui BERCoS SINNTERAGDS |
10Up appiRl itdighe Q@%cmetn&l il lalafr tmuigla%géfﬁe padtd PatEsy, widdhhis i n

a ear ance . an | resu ar ex

d ggxwiﬂgﬁ e regist i BURTOHSISHs .eapog@quaéﬁ%‘ag F?EV‘%B% sueh a8 Py

ac cofi HioR9reb@nd NEeshQl dikW Paticki | B imaded cblsRit6Eptteal
letters for amno acid residues and put a "-" between

t wexpasehio fHei c@gelqm@g chegvigtiy tad yelectiysly ppgaoves the unyani¢lyr 5
ch

pogllh o?ed pFHo&}k/]pi" &8&\@&1’1 gﬁcyitg‘rﬁggeggfhteh Eéﬂg?:n"cer?omglc' ds
15L, khowﬁ/chenncalk/bmhamt bzehs to rérheite tl;maqpbsed wondughivelgyer, 1¢aving)

gg&lgﬂ fgnaﬁgetmrgcgéqnﬁu%twspatbeg}ep cgltﬁc{tor élso r(‘:ﬁ ogthl%%gncﬁlctlve

SY hddil laydtem@s thUﬁlhkl))ﬂbe:aa:ﬂanlly egnnecam ngfosmag aholed
with a "L" character. rrrl)l HAV vvould r ent
al |thramhrfbe gt ireieapasitos apd @W&}t Math agapdyctiyq fopsp 1on
re [ s L, M and V. (4)
%{e§§§[@%§eféhﬁly?&] rd G&e%%s?ﬁ‘?‘f‘ on tﬁgltSIOE%n be any am no
20acid. (5) Use "(n)", where n is a nunber, for nmultiple
o] i on For e . (6
P23 s AR e A B BB (©
Th liﬁlproXIérhen‘i)n pERIRSRE bser prior @t capaoitorsmnd bmﬂ:ed cipeuit boards.

x". (7) Use the s | *>" at the.beginnin or end

of iilvﬁecoa%mca%oftfeés P%T&EW@HPH% hp‘%ﬁ ‘@P??‘tf‘%&n%ff

Or ndRlivityI it orEEr XA Q;vhﬂe%N@Eﬂeor;fotdﬁdg a @dslsyor element

sequences 't hat start with MDEL. "DEL>" finds only
25sequences that end with-DEL. [00010] The -regul ar
ex RENG GAC] - x
(2) hﬁ?‘@%@%? I}(Mk‘% LJMEQ les)gelﬁé%or 1%1%8 a 1%8@%0 acid
peptide that has: an L, I, V, or Mat position 1; aV,
I, or Cat position 2; any resi due at positions 3 and
4, a G at position 5 and so on .... [00011] O her
simlar formats are in use as well. For exanple, the
Basi ¢ Local Alignnment Search Tool (BLAST) is a
wel | - known system avail able on the Internet, which
provi des tools for rapid squchlng of nucl eotide and
protei n databases. BLAST accepts input sequences in
three formats: FASTA sequence format, NCBI Accession
nunbers, or GenBank sequence nunbers. However, these
formats are even sinpler in structure than regul ar
expressions or PROSITE patterns. An exanpl e sequence
in FASTA format is: >gi|532319] pir| TVFV2E| TVFV2E
envel ope protein
ELRLRYCAPAGFAL LKCNDADYDGFKTNCSNVSVVHCTNLIMNTTVTT
GLLLNGSYSENRT
(JVﬁKHRTSNDSALILLNKHYNLTVTCKRPGNKTVLPVTIN%GLVFHS

M NI NN AN AN



Exoskel eton Scaffold wherein a Replikin Scaffold is
identified in a first strain of virus or organi sm and
woOhercEroskel eton Scaffold is identified in a PCT/US2006/005423
| ater-arising strain of said virus or organi smwherein
sai d Exoskel eton Scaffold conprises an am no acid
sequence conprising the sane nunber of am no acids as
the Replikin Scaffold and further conprising (1) two
termnal |ysines, (2) t&SAMPLE hal histidines, and (3)
no lysine within about 6 to about 10 am no acids from
anot her |ysine. [00021] In an aspect of the invention
anAij 3qinathéck edectregapbsited i(EB)jcdppérlfoné rszpaowdaduwhlphe |ﬁ11] ldeai s

rovided wth from7 to | east

oS Eioneeg st S s s BRAS BEhaTue™St om o

5s eﬁmm-phy@hmw emedmeknead and ea@posam dﬂr&tmadenﬁquﬁﬁirahe
gyat | east 6% | ysine residues. In a further aspect

Hehtucpée ‘E%‘Hb‘ﬂlag glectical gesigtangs laysy of A ohmyisqpate. A
f Ul &er ?5%&&15}‘&) H&ﬁ%'oﬂ@mﬂcsoﬂadr @%ﬁﬁfon'p%l}%ﬁuc%rfﬁ&%lﬁlga
strain o luenza virus such as the influenza virus
st thigkpessigRG migrogo 221 anptheniionivean EI3 papper fofl atlayer of epoxy
' g%tgﬂgé %h@d"trooa\s;tmgﬂdﬁggot%r rpf&ﬁc{ﬁ% h%ﬁ dl_c‘g[ﬁgé koliI tareﬂammate&
10 KKNS&H@HlKR@hBMBMMMLWdﬂHde ﬁﬂOﬁb?\Béenlth]e mﬂ@trvlitﬁ tthe

ect of the invention, an.isolated or synthesized
o Re Gl For Bl w8 e B aaaen She RPRSAER 36 1o
abDathin@bnEL0e irfeChydSaulie pley uHdead50/pYisd B0 AN fhr & hbms TRE
i mredi ate|l y adjacent to the term nal |ysine;

t ePIR§SFhpmMpgrds 3l3n widermpeaum pE1S mmde. i fhﬁ@dmm@mqn the

adbcﬁl‘i’cﬁﬁgd ﬂr&iu'éh@ Iﬁ%‘f PBtd}kh1 THsRH 'tc%d'bevothtCJ éﬁ% r Phssidlen

about 6 to about am no aci ds from anot her Tysine;
15 anghogs. A@a@qm &otdhgd intethe CPmoszmﬂacdsmsmg otdugry s@ydedt of

th tige virus
EATYEDR B un A BRE KEO B B SATHY Gofbindh o

S ywttllmﬁ atzzelling et redeamet (N 1F1P)I lay@nzA sstond imaglidghpredesd igast

one | §i efre5|due | ocated six to ten reS| ues froma

s e%oélﬂéc 74 10 fora the L9sttps pattern pysvachurg lamnipgtiog a phaiaresissi due-:

angkpating @RidevEidpihy &1 MRe pIROMIrEHKE Fomdilt R the!Ki-P@fyeABRECT
of the I nvention the isolated or synthesized peptide

20 i sdgfingsstBatesisipr apfteatrethyi bagkeseund Ni-Po ramsvediasingansdcidus or

is nf

[ GBIt ds Bt e S EGpblt it Tl BRG Uit Srippe

pr @\déhﬁt ¢irepitoare itspectqdening @utvmatgé optietinsEctiongpulioses t he

ﬁeaédtﬁ' eall {é@?’?ﬁﬁ%’ﬂ %Y{}NTI}@ n‘gﬁ'wﬁ;gcwgﬁd prgﬂ;ct goes

avl nga erna

adqhmuglnh pro@éss & pnapéme ﬂlatcbmj&r fdﬂ edl@nihatidnThie brodesk i 4 b1edk
Ive oOr herapeutlc V|rUS vacci ne

reve

‘?Fﬂ‘?el Osrélg A ’Bﬂﬁ’r@nﬁ%%ﬂf‘i“&&? product sjemispted dup p pratilayer
[ 08R2R bodrd afd oM PINET ustenBilstrPEtal AR debi@fHel ON the
preventive or therapeutic virus vaccine conprises the
pepti de KKNSTYPTI KRSYNNTNQEDLLVLWA HHKKKKHKKKKKHKKLH.
[00027] In yet another aspect of the invention a
net hod of stinulating the i mmune system of a subject
to produce antibodies to influenza virus is provided
conprising adm nistering an effective anmount of at
| east one isolated or synthesized influenza virus
Repl i kin peptide conprisinggfrom?7 to about 50 ami no
acids conprising (1) at |east one |ysine residue
| ocated six to ten amno acid residues froma second
| ysine residue; (2) at |east one histidine residue;
and (3) at least 6% ysine residues. [00028] In a
further aspect, in the nethod of stinulating the
i mmune system the adm ni stered Replikin peptide may
further conprise a pharnmaceutically acceptable carrier
and/ or adjuvant and prevent or treat an influenza
i nfection. The method of stimulating the i nmune system
may further conprlse an |solated or synthe3|zed
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or nore am no acids in which the carboxyl group of one
is united with an am no group of another, formng a
woepisiodeisbond. The term peptide is al so used tBCURISH06/005423
the ami no acid sequence encodi ng such a conpound. As
used herein, "isolated" or "synthesized" peptide or
bi ol ogically active portion thereof refers to a
peptide that is after purification substantially free
of cellular material or ESAMPLEDNt ani nating proteins
or peptides fromthe cell or tissue source from which
the peptide is derived, or substantially free from
cherampit 1y epeatcsi@ksepdthaptidiesidsvé thepalyamidedtimaiesppiied | y
synt hesi zed, by any nethod, or substantially free fyom
o MR Koz dearan s seyth Rees g S gihant
sgepgistopprrabstues. [00055] As used herein, a Replikin
peptide or Replikin protein is an am no acid sequence
having 7 to about 50 ami no acids conprising: (1) at
| east one lysine residu six to ten amno acid
resi dues froma second Xh@&@m§gsidue; (2) at |east
one histidine residue; (3) at |least 6% ysine

residyes. Simlarly,..a Repljkin sequence is the, an no

rord ot Shons et RontifisCbpledo f st reds Pab %8s
10[ 0@QRédetohnings eslofie bEfol, Sal?ﬁleg paklectesplacd withgnickélr us or

organismis a speci nen of a virus or organi sm ,
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Or gRIS&MoHdt Recéidd SucREleBfopiinghe date on whi ch anot her

speci nen of the virus or ‘organismwas collected. A

“later-arising"” virus or organismis a specinen of a
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baeiplohediks elettigtkpositd oaé bftice 06Parios WhHichei piafed o tigs
havi ng an i ncreased i ncreasing concentration of
Re Atk fifle- Jog sint exdrpm siis et B 1otbis anasked; by rpbRsr eqatpd
Se gkl BlelciBodiden 1 ORIy Al e I BEs. RePhidL s
in other strains of such organism The increase or
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or ,nore r exanmple,..in jnfluenza.virus, but e a
P e Bfough A B asinerlylon G Rinkeh atcate et
or gafbsiakole fd? 80 S&bndSpries fchabiehibugh fdipalingbell.r ef er s
to change in this structure and properties of an
organi sm caused by substitution of amno acids. In

CORL 1T bafh€ frREAWHER BSRRYRE 0.9 Tol@Der o HiigI N
refers to conservation of particular am no acids due

t ohyrepkosphitss dbe plating baghnis nfade b Sheting 20seaesndméskel,
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10f ol G s BRI Tick R iSGRETHED, B OFF etk ok

r epi.i3Ko 24 cwitind0 molea of hypsphospioadus acitl (8.6 titess @ft'500¢ Had, S
has been found to correlate with nore rapid
replication of the first virus or organi smas conpared
to a second, earlier- or Iafﬁr-arising strain of the
virus or organi smhaving a Tower replikin count.

[ 00060] As used herein "Replikin Scaffold" refers to a
series of conserved Replikin peptides wherein each of
said Replikin peptide sequences conprises about 16 to
about 30 am no acids and further conprises: (1) a
termnal lysine; (2) a termnal histidine and a

hi stidine imedi ately adjacent to the term na
histidine; (3) a lysine within 6 to 10 anm no acid

resi dues from another |ysine; and (4) about 6%/ ysine.
"Replikin Scaffold* peptides nmay conprise an
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i ndi cate that what was previously thought to be change

due to random substitution of amno acids in influenza
wonois@ons2i s nore |ikely to be change due to aRCT/US2006/005423

organi zed process of conservation of Replikins.

[00071] The conservation of Replikins is not unique to

influenza virus but was al so observed in other

exanpl e in foot and nputh di sease virus,
%éf@i Muvdt"ﬁfh angga el wakiee of a0 204 sukseavrntly diluties ths nal

ba?da@tﬁn%odﬁ@%%b iji3s. The tehpef Lﬁ@@f iffe é}lgtﬁ’t# lﬁﬂ'{/'aﬁ% ee n
in the increase in rapid ep Icatlo
c otpcenm tepnpenatungais 23%hH vhe cuoeriés Hedngteesd, and tlreq:patdxg bath
reR&&F?&E% in HIV W found the Replikin
content P9t Rds he slow growing lowtitre strain of
5HIV (NSl Bru ) whi ch is preval ent |n early st age
ﬁctlo‘g ﬁ one-si xth of the Re
gd b ?qtrgﬂlafe faihwmplgsiaad yengslestionly CH |f@hsampllq5@a<§1 rain
Of rectiVe 4 Rer of badx & oY,
neat ooy ROV Al iaded s € oL ARFIOH Y colich o
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"r f cut |
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t r iyparigl SOmBiatadicd oh elecQpSeAm! sﬁ&rﬁfttﬁwiohﬂoy Blhdd 1 ntlahrﬁaﬁl%n S
of thous g§ from one trygfnosone nul tiple, novel

al FpEpnt site fhshickness adreftim free of nslidedaien
foymgkmnth concentrations of up to 36 overl appi ng
Repli ki ns per 100 am no acids. [00074] The
15 conservation of any structure is critical to whether
t stabl e i nvari.ant tar
a1 Ve HaBoRis Sl o O bR o S o s
t | @teil mlkﬁxmaemythb oven, bamittal ®thpeiaiied drﬁp shvand g of the
orggnlsné ¢ ructures t end to%g nserved A
vaPUrRyeSt PUEs @y 6 AmpsetuLes agachipyedinithe ayegelilm whi ch
i Sthﬁk@@@ii cBédkad BEMking b &V Rhided bk e S coafee *ave?g%t to
g ﬁ§d|es t hat have been generated specificall
¢ base weight ofrthefoildising dhe ppaxyaiesin densisy toreonyarbféra melghé
ag@ 'f i tthl&l&%ssmjﬁs'trﬁé}ltsf {8718 ratbR3 gpo%& Eé%! e(gglpehs%ed Useg: by
| uenza virus, for exanp f'e previ ous
v af@eﬁormblawgelgie Olzﬁnth%fml n@fcbeecmck/‘tasagm thstndaheemmnt rEhid

Vi I a t abl.e Ta

e e o IR e R I PR A BB e
Rexptl iséciond thatinasettin Regilyinks 1ayeon s @scond BoppbMoil figkrs.
exanpl e, there has been a recent increase in
drug-resistance from9%to 13% due to nutation, that

i SA capabitor i ftnh @IbyAhmABRAWA PicdSs JTRbo§ el kil the
deflnltlon of thgqﬁgplﬁkln gtructu?% (See de?ggled

anyFyRsdiatefeatasistant sheat af @farwmcmob@mybé@vme aducmessmf
DI ding ASAHEY ! CBTRDP! o 1 SRILAR o AT AIDS:
due to a Simlar mechantsm mever oun
t rebomg®Repldof kbaut 30%ic 23PCe O f Hvtcoad aipgeﬁbﬂs:lihalbe@l to
the sane degree as non Replikin am no acids (see al so
di scussion of foot and nouth di sease virus
conservation of Replikins g§scussed herein; further
see di scussion of conservatlon of coronavirus
Repl i ki ns di scussed herein). The Replikin structures,
as opposed to the non-Replikin structures are
~conserved and thus provide new constant targets for
treatnment. [00076] Certain structures too closely
related to survival functions apparently cannot change
constantly. Because an essential conponent of the
Replikin structure is histidine (h), which is know for
its frequent binding to netal groups in redox enzynes
and probable source of energy needed for repllcatlon
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Repl i ki n honol ogues occurred in 100% of "tunor

viruses" (N=250), in 97% of "cancer proteins" (N=401),
wanwemi45% of "transform ng viruses" (N=248). PTHAS2006/005423

results suggest that there are shared properties of

cancer pathogenesis regardless of cell type and

suggest a role of viruses in carcinogenesis, i.e.,

conversion of cells froma transfornmed al beit dormant

st elegrapteal Wridr aanivlitql-tphmphoraselbqlréctaj/resisxahcbeoazttémay laytrat e.
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I €60 GifriutdsO rrhgpltebmd undee K eeubMWid] bR (28/5bhes) 6fUB&@Gury OThe
vi ral Feptldes as, but not limted to, adenovirus,

| eFRPRHOF dhccut o sigerand processsdoiimprst 2 paiigrb thescoppdral byl
5V1 fdditind iR or FMHRRAETnk el Gd Wb Héotrl%?l? Wstela£5r AbiHg
i nfluenza virus, maize streak virus pes Vi rus,
bo#ti Y98 vhlbs. rlktzsubvmg eapacifos ldyers haveranapabishiceiod ﬁldyaSt/BGQJs
fo 0 ] [ 1
aphsfinhd bl BBl R Tutst B 5 SR e oo
pobM&thbrus si ndbi s, human papilloma virus,
nyel ononocytic tunmor virus, nurine acute |eukem a,
T-cell lynphotropic virus, and tomato | eaf curl virus.
10[ 00089] Furthernore, hopxanarigs4of the am no acid
sequence kagvaf hkk are present in known cl asses of
coronavi rus, which are nenbers of a famly of
enygl M t of
Posr D A URESCRE gt SPE e fofl ol FRARE 0
acredw@at(phefn bevedzgw alt¢ttdpl<atadsmpiraesdm-phcrsphdms clextdeat | vy
id fied.c s _of coronavirus responsible for severe
acﬁzéﬁP%Qnmm“?%?y syndrone, or SARS. The replikinis
151 ocated in the nucl eocapsid whol e protein sequence of
t he SARS coronavirus In addition, the Iocation of the

reghikins is
N Ui PEERE ke Bagalsp BEY prrd Ry desifed iy
p r S@étce tdprbfé&e@btﬁbcﬁﬁlﬁ&ﬂ@ litdvifIbe ktily SReseRnwas these Bt
t hese coroCaV|ruses [.00090] Replikins are present in

sutmgkil inghet thef waripys chafges %@dn%ﬁcaﬂe%%ra%*aetre&de
ACHIRR Beat Ry, fr AE tHe RPIRY £RSsco éj%%rf%q&\teﬁﬁm Ak £ ARA AR

Art hrobacter, Azot obacter, ['us, Brevibacterium
20 Chikie slaims ' intstnreted toraovedhediestnsed embadimentrtpsnialiernatives
ESERER have toBP Skl a @Camﬁswaﬁts dggophi 1 us,
Flavo acterium ononas crococcus,
Mycobact eri um Nlcrononspora Mycopl asma, Nei sseri a,
Nocardi a, Proteus, Pseudononas, Rhizobium Sal nonell a,
Serratia, Staphylococcus, Streptocossus, Streptonyces,
Streptosporangi um Strepto-virticillium Vibrio
pepti de, and Xant homas.  Replikins are present in such
fungi as, but not limted to, Penicillium D seula,
Ophi ost oma novo-ulim Mycophycophta, Phytophthora
i nfestans, Absidia, Aspergillus, Candida,
Cephal osporium Fusarium Hansenul a, Muicor,
Paeci | onyces, Pichia, Rhi zopus, Torul opsi s,
Tri choderma, and Erysi phe. Replikins are present in
such yeast as, but not limted to, Saccharonyces,
Crypt ococcus, including Cryptococcusneof ornas,
Schi zo- sacchar onyces, and Q?yza. Repl i ki ns are present
in al gae such as, but not Iimted to, Cal dophera,
| sol epi sprolifera, Chondrus, Gacilaria, Gelidium
Caul erpa, Laurencia, C adophexa, Sargassum
Penicillos, Halimeda, Lam naria, Fucus, Ascophyl|um
Undari, Rhodymenia, Macrocystis, Eucheuma, Ahnfeltia,
and Pteroclasia. Replikins are present in anpeba such
as, but not limted to, Entanopeba (including Entanpeba
i nvadens), Anpebi dae, Acant hanpbeba and Naegl eri a.
Replikins are present in plants such as, but not
I|n1ted to A«abldop3|s mheat rice and mai ze.
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these integrated circuits, is also very inportant.
Capacitors and resistors are conmon el enents on
wonroostoedieei rcui t boards and ot her m croel ect r ORCT/US2006/005423
devi ces. Capacitors are used to steady the operationa
power supply of such devices. A capacitor is a device
used for introducing capacitance into a circuit, and
functions primarily to store electrical energy, block
the flow of direct current, or permt the flow of
alwﬁ%p%%bﬂgxpgrrent. They conprise a dielectric
matert al sandwi ched bet ween two electrically
conductivenetal |ayers, such as copper foils. In
general ,.the dielectric,material .is coupled to the
o ot Py e Reiton itAkle B Frmeesiviois st caaRises ve
51 aydich niitilapeied @it R tioPEonkfisdARQlenFARSthdHe@ Thyers
Heret of ore, capacitors arranged on the surface of
pr ForRiping: p St elegfpigallysordgdvelaven adphibgimosgiiirarolymator e
re j r t hi
Goip e Ko EARAEL AR By SpopliTRmBlerepiher fver ande
ci niské¢ltphbsphouis Elryteica resintemcpmatdtidilngr dza@blatdtonto a
chgrag gr%§&ﬁps.$§1.t ese options, it has been
pr 7R SEHEY SPHUSHYHPEE circuit boards having
10enbedded capacitors to maxi m ze the surface, area of
thﬁ irc%Lt board for, oth?[ pq&goses. In order to
achi BRreny ey ek eapsisycinm pt daimnisyhisls fustersoawesesghi nt ed
Ci h&dHidnaPRkdl pASPHErBE LI ¢ reSieiR Rl Ahdtdtial RER dMct:BbI8Ed
circuit boards wthin such a nultilayer Structure. The

c apate ithedieteelastrically eqndustive layerepenidist the addéfanplniekelt he
sh i ] [ .
digﬁ%B??g%ﬁ%%%??%ﬁ%ﬂg$ﬁﬁﬁgﬁé%@%P% fﬁ%ﬁﬁg efbgﬁfh$here
15 ar thevaoseting palymenlayey padthe firsd eletteicdllyicondvetier lagdrs known
in the art. For exanple, the dielectric material my
be a gas, such as air, a vacuum a liquid, a solid or

a GOrfeindtilagdted kkt@@tion EBGANmMNE B ¢id khelbBtrichSreQ¥ince
particul ar gropenties. The performance of conventi onal

caPateripldpesr haya igeigancs raeingteom ot pimyswang do #howt Hen

I phh@gug, factors such as limted mni numthickness

of their dielectric material, which detracts fromthe
20flexibility of the capacitor, the attainable

C AR MR ert P EnBHBES o Plaifi NSO TRL YRk Metal

foils, oW U1 &l BCtTIC cons?ant, and poor diel8ctric

st caudgttive ldyer asl thescomlletricallf amduaive dyacindependeatly

circuit boards, havi a_%i h dielectric constant and

AnC TS AP BiTecled o B Befpe L O FRPRE A4S DR

| Nehre@s, i nidkel, i, SaRiatm! angrRss3RAL, fros)dol, kilvey, tRdnidnhe

capacitor. To optim ze the performance of a capacitor,
25§ t Pladnyny gt qomrhinagipn thergel. di el ectric material enpl oyed

have good material properties, exhibiting such

qual ities as superior adhesion, highdielectric

st P erhgtmltilayerefbesastiuctisim o dlaimyl, whednsie therfirstcteatrioally

pr obl f ' wLth extrenel v. thin

G Safe ChREMENd Bk R el VB Ot er

voi ds or other structural defects and inclusion of

foreign material. These lead to electrical shorts. For

exanple, U S. Pat. Nos. 5,155,655 and 5, 161, 086

descri be a nmethod for fornﬂﬂg a capacitor wherein a

single sheet of a dielectri'C material is |amnated

together wwth two conductive foils. Dielectric |ayers

of this type are highly vulnerable to the formation of

voids, as well as the inclusion of foreign material,

and are tinme consum ng to detect and renedy. U S

Patent No. 6,693,793 relates to a structure having a

pair of conductive foils, a pair of thin dielectric

| ayers, with one dielectric |layer on a surface of each

of the foils. The two conductive foils are adhered

toget her such that the dielectric |ayers are attached
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deposition of mcro-nodules of a netal or netal alloy

on or in the surface. Such include a treatnent with
waoizedemdi46ghr omi um chromates, zinc, and a sil aReT/US2006/005423

coupl i ng agent or conbi nations thereof. The nodul es

may conprise the same, or a different netal as the

el ectrically conductive |ayers. The nodul es are

preferably copper or a copper alloy, and increase

ad heBieanultileydredbeqnetryotien of ¢ldtim 1 Goastin thedfurstetecirizglbe

?cl)r{dkgnve gy%lg%]d%g%éﬁ% ad etle rllca )? dg&%&g ggc%ﬁ{é)rlse co%Ber

r efcﬁrs QBRg a buifade wugﬁ@rsg R@Im&n@ﬁadge“&‘rﬁom #oul B& g t6 laeou@f
the first electrically conductive |ayer and the second

el é¢#%ical |y conductive |ayer are provided with a bond

senhancing treatment on one or both sides thereof. The
surface mcrostructure of the electrically conductive
I ayeThB mtﬂgilamed‘rmﬂmoﬁdn bglcla'mp]r whdr¢io pelesst pnesaftle fast a

e ich.is comrercially

ey SppR e fop b e B SO 16 ot
G proivided@iith a@ehdenhkfdingii@phsnt 0F agd drddBtides Bferdofie
surface grain structure of peaks and vall eys are nade
according to industry standard |IPC-TM 650 Secti on

102- & "ﬂh% litilafi&ed %Eﬂr&cﬁ&? of Qiml NyEHER BNBEE bR fARirst
Packagi ng rcuits of 115 Sanders Road, Nort hbr ook,
11 ilecteenbwondm@veslayefr andatht: sesandrelpateically eonsietivedayeoare t o
pr ?%Vfa%d ik lkirboﬁ‘@ &hﬁ&llﬁﬁéﬁﬁen@ @/}{dcﬂ %ox{%ﬁﬁé@ﬁ‘ trgﬁ@ﬁ%%l HeYS

uce rou

ar ntetahmdudbsaudfeaghrommgmhmte(smﬁc naitgesolplmmagdnd ot

2 ta abou crons and the ten point height of
|rF%ﬁmP%FWf ?Oggcording to | SO 64287-1 (Rz) surface
15roughness nmay range fromabout 0.5 nmto about 7 nmm

nor e preferabl fromabout 0.5 nmto about 5 nn} and
mo 2t Thsrastdlasssed comstanetian ef laitn. Swhsreip gneorheth oftheetisg ¢ st

t helAPSetihb BSlyﬁ’lg}' AR nél fh¥ %coﬂd #BndsbEns ﬁ(ﬁ?{ﬂgr layer

t hernosetting” pol ymer |ayer may | ndependent |y

coRpmprise ag npcwoa(melamlr@omm@tma@d polyessgsoxyrethae, alkyd, a

a

aEE% Elga{é(?ll&l}dgt}é?neo ? yglgﬁﬁldg %R est r aefﬁ/ t%(ﬁ’ g%ﬁighg%lr@e e%ﬁnr
20b|3mﬂhhakmmﬂmmbf|a2|ne a pon|n1de an ester, an

al l yl ated pol yphenyl ene et her (or aIIyI-ponphenerne

et her) or conbinations thereof. The thernosetting

POl y.Me nhdiii8yepedoonstriRfiéh SHcRiigal Wherdimthd h¥at r&s@kdn€ fifnr m
and may conprise about 100% of any of the above

colpenEprisesa pebpthelsnpierepbthatpier w@xeﬂaflenp marfghalate, a
r
oo Bop i ar ol ol BBl QAR o Rt i ng
25¢co pgiminyé@ taeaplyamw@#powntdhmsr@lwm%mtmm polyethesethpaketone,
Nog co%bl a%bns%er fd 5,707,782. O these materials, the
nos pre Slelectrlc is an epoxy having a glass
tranS|t|on tenperature (Tg) from about 1000C t o about

fera froma 500C t out 2000C. The

8?&6@@1 ilpgpr Opﬁ@w%v‘gfagmi wihgrcin ies SBICRSETITRSE | y
c O fafetigBlagr bodtdifd u;m%ta%at@b perBbR be Wet &6 ghb&§hdrus.
non- excl usi vely include powdered ferroelectric
materials, bariumtitanate (BaTi O ), boron nitride,
aluninun1oxide strontlun1titanate bari um strontium
titanate, and other ceramc flllers and conbi nati ons
thereof. If incorporated, a filler is preferably
present in the thernosetting polyner layers in an
amount of from about 5% to about 80% by vol une of the
| ayer, nore preferably from about 10%to about 50% by
volume of the layer. Preferably at |east one of the
first thernosetting polyner |ayer 4, the heat
resistant filmlayer 6, and the second thernosetting
pol ymer |ayer 8 conprises such a powdered filler
haV|ng a dlelectrlc ~const ant of about 10 or hlgher In
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tenperature insensitive. In one preferred enbodi nent,
the formed electrical resistance material |ayer
woanicavns2 up to about 50 percent by wei ght of PCT/US2006/005423
phosphorus. In another preferred enbodi nent, the
el ectrical resistance material |ayer contains up to
about 30 percent by wei ght of phosphorus. |In another
enbodi nent, the electrical resistance materi al
conpri ses fromabout 30 to about 50 per cent by wei ght
of the [
| né? h131e Elnlgtﬁ]lgzerem%tpq%{len @c?g?lqe\ﬂl erem at lea; &t %h atrborgtgf;rt y
c ontbiid fayes bxjie Ele¢tficea rebﬁtahceﬂﬁﬁrﬁnial wyamraﬂemﬁsamus
solution of a nickel ion source, H3PO3 and H3PO ,
wherein the bath is substantially sulfate and chl ori de
5fres. THetrndl§la§fd?&i/‘anthhch&?oﬁﬂélmtlrfﬁrtlﬁe@%brﬁf)m‘fgea &fmérh&%/er
el ectrical resistance |ayer of a circult board
e ediered befvecen 63id plgetrieal sesistnedmataidal fayeradeaid sefond he
el I t he
S B SR R AR S B Bt B Bhickh ool
el Gl’[atl rba@ . Inms isstiffieres i eopgrositiet fremseid, eldctnrealrresst&tcan ce
of |d | ayer .i.ncr se The el ri.c resi st ance
Piferia) eyeky o i speiie ol e e Clebicd] i SRR AR ng
1of I QiyercfRnl httdek O a&émaaﬁﬁorﬁ&alad@ ekRshtohns/ squar e,
nmore preferably, ranging fromabout 10 ohms/square to
about 300 ohms/square, and nost preferably ranging
fr QE”A@@%H&I:O? WhRR B Héé@r El&haﬂ? Qidch PRy B4 rgﬂiﬁ I'Sfirst
he ni ckel phosphoru rlca resi stance I a
| ayler:trlperlbffcemamlye layes, Qiﬁllsfﬂlg’mmmm@ 1efym mhaab oesistant

0. t fer bou

0. gﬁn merf gS% g%{he‘%osem%ﬁg elri Fef & er aE?lf or)ﬁugbout
150. 6kéctrival tresisednoeinatdridl 1ager elbcﬂro@l’ateﬂ(&dtota seoald epucefcelly ed

enbo nent at least the top about ten atomic | ayers

of ¢ Ceréerr.c resistance material |ayer are free

of sulfur. In another preferred enbodi nent, the
surface of the electrical resistance material layer is

substerracityr ofictaing | d@hicirfierthspeqneniiaes acdilitioas afckel-
ni ckebrRhoSaRe! j | ayer
L PR QR R RLE ) LR S BRR RO B
20ni elc@ticqihasmhmhmlaﬁdremhrtha:tdie adémrosatl aivkel-phatpdoial | ayer
10., Pr.efera I thes t wo. I
subeP ARt FaRrs dEE P e T beMipdfe B Emutopeited on
of pblpmer layeeaﬁd (hB fesnmenmsae@ cofdjigavd la‘jiﬂﬂ y attached
| ayers of a first electrically conductive |ayer, a
first thernosetting polyner |ayer, a heat resistant
filenA pyged cirtuft B6AAdohpPRIiNDERE Ldphitbr BREIYRET4.| ayer and a
second electrically conductive | ayer. By sequentially
25attached is meant that the |ayers nust be present in
thes il o t
ay7er S nigaﬁlto g%tdrgglgg T %e \élfgepgglg%dagjé%l&rg%né %%@plgcr fied
Iayers For exanple, in a preferred enbodi nent the

nstruction further ri.ges an
ad (!I% Arb%i?ﬂtroﬂ’ic ‘élfe LSS FRfcapacliay ?foc 1?‘es i stance
material |ayer electroplated onto the first
el ectrically conductive layer such that the additiona
ni ckel - phosphorus el ectrical resistance material |ayer
is attached between the fir t her nosetting pol ymer
| ayer and the first electri¢ally conductive layer. In
an addi tional enbodi nent of the invention (not shown),
the nmultilayered construction further conprises a
barrier |layer adhered between said electrica
resi stance material |ayer 10 and said second
el ectrically conductive |layer 12, wherein said barrier
| ayer has a thickness of |ess than about 0.1 mm is
different in conposition fromsaid electrica
resi stance material |ayer, and is capable ofprotecting
sai d electrrcal resrstance naterral Iayer 10 from
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hydrochl oric acid solution (equal volune) for one
m nute. The copper foil is then passed through an
waabicaidemg sol uti on conpri sing an agueous Sol BCTAIS206/005423

benzotriazole for 30 seconds prior to passing through

the plating cell. A plating bath is fornmed which
conprises 0.5 noles per liter of nickel hypophosphite.

The plating bath is made by reacting 20 nol es of

ni dReA\ mgthod ofi fraing2a08tigyaedcanstrustion whish eaprises attaching

© o o280 oDl o e il e SrilBbra it ctetfeaftd hopthlfls )

at 9ay8r; Mebtrapldting @dhioket-phoaphoag wiktrical resigtanoé maetielr [hyeanoto

subsequent.ly diluting, the reaction product to 40

" Baraaed B Yeoond Hrapthn o 08 Rn e e e

5C oqkdrﬂﬂgse&mg g@@?ﬂelr RIRQ6 akittRe the2ledPical rédiaret iahibl lhyer;10
anperes, he ating bath dwell time is 30

se@bhthen afmkmgtt Irgf] apd ﬁ‘?celpfl Gernpseting oyl lagrsdn gpposite
nO@u@AC@§6fra%laﬁjé gal{tqﬂﬁi 1 | es each receive a | ayer of
epoxy resin. |qU| ony resin is adjusted to 30%
solids, a VISCOSIty of about 500 centipoises mﬁth VEK
in tainle ct.0 ade

ad ngs &4 ettﬂé()d;(ffgg?ucgb Wrﬂerefn g t%cmfl & ‘igt% e onsselcor%1 d>

10t h |tlwkme@&mgqaeszuiet laggss tooppoditeduifizkeoftthenpas tesistahafilinigyed
dri,ed nEr filmin thickness of about 5 microns. A
coﬁﬂpﬂgﬁ 9% qui d head hei ght and vol une of danmed
material is maintained on the upstream side of the
doctor blade to nmaintain a constant flexible conposite
filmthickness and a filmfree of included air

bubbl es. The solvent is evaporated off and the epoxy
resin is cured in an oven. As the coated foil first
enters the oven, an initial tenperature drop should be
antici pated. Once steady state tenperatures are
achieved in the oven, filmthickness is checked by
taking a foil sanple and conparing the coated wei ght
to the base weight of the foil using the epoxy resin
density to convert fromweight to filmthickness.

Adj ustnents to the rate of epoxy resin dispensed and
or doctor bl ade height over the foil are corrected
based on this neasurenent. This process is repeated
until the desired filmthickness is attained to
produce first and second thernosetting polynmer |ayers
on first and second copper .-foil |ayers. A capacitor is
formed by lam nating two pieces of epoxy coated foi

to an intermedi ate heat resistant sheet of an aromatic
pol yam de having a thickness of 4 um Young's nodul us
of 1500 kg/ M2, a tensile strength of 40 kg/ M2 and an
el ongati on of about 20%in 25C. One of the coated
copper foils has beenelectroplated with a

ni ckel - phosphorus el ectrical resistance materia

| ayer. Lamination is done in a hydraulic press at 165C
and 10 kgf/cnR2 (150 psi) for 60 mnutes. The press is
under vacuumof 7 1 cm (28 inches) of nercury. The
capacitor is cut to size and processed to inpart a
pattern in the copper. The resulting capacitor is
visually inspected and then electrically tested for
shorting at 500 volts. Resub{ing capacitor |ayers have
a capacitance of at least 3 pF/cn2 and a dielectric
breakdown voltage of at least 7.87 x 104 volts/mm
(2000 volts/m1l.). EXAMPLE 4 Exanple 3 is repeated
except both of the copper foils lanminated to the heat
resi stant sheet have been el ectroplated with a

ni ckel - phosphorus el ectrical resistance materia

| ayer. Wiile the present invention has been

particul arly shown and described with reference to
preferred enbodinents, it will be readily appreciated
by t hose of ordlnary Skl|| |n the art that various
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