SYSTEM AND METHOD FOR | DENTI FYI NG COVMPLEX PATTERNS OF
AM NO ACI DS Rel ated Applications [0001] This

wa@ppbkiteasdi on clains priority under 35 U S C 11(19(1&2)005/014443
fromU. S. Provisional Pat ent Application Ser.

60/ 565, 847, fi .YSTEM
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US C 119(e) from U S. Provisional Patent
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2005 and ent itled "SYSTEM AND I\/ETHCD FOR | DENTI FYI NG
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prow Si onal p ‘ ications are | ncor
P f0Bhce TS BRICRIGTERTS rOGbger o G- B BLg goin US.

5[ 069&}5.&@ PhicADAbpIiatibrE8r. MePb0/66%5,847, fIdBAPM 28! 2004 4nd entitied
from and is a Continuation In

FSYS BV AN METHIGR ﬁpwwg}(% C%MPL{@)PATTERNS OF AMINO

10/ 4
THQE?OSE 3I7hf|sI F%%lb%ﬂbcﬁdalscﬁaakﬁd%%nﬁﬁﬁﬂe@gg S, l§SEI$(e) from U.S.

! Prafions) Pelent ARBIGHi 3PS Nonh DBOBTISbETATLED: n 2005 and

Sentithie- “sYSTENPARB METROD FER IDBREPIEVIIS CRPLEESATYERNS OF
RAPI D REPL| CATI ON OF GLIOVA CELLS AND I N | NFLUENZA
10 EPAMINDACIDS: | Bath qlehess avisiop #ppligaliens pre igcorporated herein by

Copdrbiapas itRei Bnitafids &id #dr 8H plipBsdy. OVi si onal Pat ent
Appl ication Ser. No. 09/984, 057, entitled "REPLIKINS

%Nﬁcgmdﬁ:onb?ﬁﬂ'b EEbIMGtIBEEinT’d PSR ROMNIING is a Continuation In
" filed Ccto
ap

rteh U SriNen-RicMgiopal %aﬁtrsfegz/grfpﬂ %gﬂ%ﬁnaer ﬁ\ro 1@1%? Etaﬁr\t%%d

| n«Reptikiy PEPFIDES AN OSESI THEREGRY 6iRd JORIE, 2002/ ifich is a
Ser. No. 10/ 860, OF ,_entitled "REPLIKIN PEPTI Dgs ND
15 ysEgntinyatipmin Fait of W Nanepravisiopg) Pateqt Apgticatinn
nononbg\zsal EHikd m@@ﬂaum PEPTIDES INI mwmmaﬂLwAhmon GLIOMA
ference in heir entireti e$ ose

Y R SN I ERIDE NGt 2ed Bierehipd 2008 WheR B
ge@%hﬁﬁdéhoh% PE@ of ) dxld?f-pr@ln@lbﬁélqidfe*%tlﬁfp‘phcd‘tﬂ@heSer No.
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I nvention [0004] As am no acids a U{’]qgent

buiclaims grigsty R and i, ﬁ&%}t'ﬂgatwpr'%!’értr?é Un%k'%%amf'ﬁ@na

of apglidaibRr Sert Kb C10/86T505( RAtITRIMREPLIIN FEPHBESSAND USES
asenzymes for facilitati nq cel lul ar reactions

o FHEREQF Afied dome 2t dhat hgseransEagsiond Sppisebpisare
tTE 210%&%@8 h8feirPby RAGERNES PLBEiNeRireticH SHdabea! pupesyst by

25  Technical Field

[0003] This invention relates generally to the field of bioinformatics. More
particularly, the invention relates to techniques for facilitating the identification of

complex patterns of nucleotide or amino acid sequences.

Background of the Invention

30  [0004] As is well-known, amino acids are the building blocks of proteins.

Proteins make up the bulk of cellular structures, and some proteins serve as
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preci se sequence of conponent am no acids. [0005]
Dat abases of am no acids and proteins are naintained
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exanpl e, the National Center for Biotechnol ogy

I nf ormati on at .the U. S, tipn Li brar f

v areTTes PR EIDS cBbyRastiBs,, ikl RisrahtAihy a8s are known
Loso At@amirspiadinsoriEde jrapatiad of gach Hhetsin ata dadixtse in @areby the
typical | access?i bl e vi a the | n.tdernet t hrough web
pag?é%c'sten%tquﬁ?%ev? FEMROPELAVEREF Wi t h capabilities to

se for.and retr.i eve specific pr.otej . The ,
ot o RAGDaf SN o ABEE Pl BB BlBpimRlRY Ry variety of

| ocedeancreargamidatisind cineludiag ffet examise, thel iatiomal &enter for

A tA RO By ol NI O, S B0 e ARG, Bna the

magmnfeichga Seglehice Quitaleak adtreddsgs Abmabs dlatienma Lgboletary.eThese

SRR R T T
amanesedrtitks wathecapypilittsl tb \searvhdotethdastriehe bpdefid moteins. These

ch%fl ters. FIF 1 1lists e?ch an _no _acild %povvn t‘? ide-
oc CRIEPROHIBY 8RS AESG TBSSarol 5 i Pod- T pi wide-area
ablmeevdrkd.i Additondlig,iregdapehars treay dirediy ducevdamimotdold and protein

aci ds may be represented in databases, agcording.o

ot SRt i RS PR e nith i apo TGl Shlsp ks,
andtaiigphéracty Qeeites tany o VddeAQf .othdd @djithl Fogige emedis kha@vmin the art.
may be described by its sequence of am no acids. For
exJoqueE, ubiamint heidsindgiretelnedatatyases,demigo reids iare fybiGallylencoded
the character, string_ Gr vdl.a" caorresponds, tao the .

or Geannaan shardsot kST LIRS b AR g sy 1 proteins
alc ian‘.g:prm‘rdﬁslﬁé typicale3-pittar almreviaﬂédﬂ?qd gimgié-later gsdalT byrehich the

gl yci.ne, .valine, aspartic¢.agci euci ne, a ani ne. .

P OGO HdR maY Be sPRieReNad LbdatebaseS P indiora, faidird Supplied by
pr abeinternativmal Yaibh of PusedridApplied iGhemiistry((fWPA@Xanpl e,

those proteins relating to cancer in humans), the

pr goe7n dahapheseretern oy badeseibeapy ite spaueshchyf amino acids. For

i dentifying hundr.eds t housands chin .

or Goele: Uetng SRCFEIE s B AR ARG, Tohiay Bt sting
nareepsgdy cemggponds ¢ thedroteiprdefinse by tHe followieg sequeAte of amino
any int during the search.process, specif.ic praoteins
eyl SENG @rtalhe YAIUP RIS, PHTEy BlySHE, Veling aRpaiE 2or,
deseudifecanaakpimel fic protein identified froman NCBI

search for proteins relating to human cancer. [0009]

As [oa08] be ¥éhen a profeirGlatabase ipsedrehad fbe priteips thah salisfy certain

i ncl.ud tailed jnf t.i i_bi .

| adr TR TR SR B85 bRT HaRa? el RTBAR e Blgen

t helaataseissarch Bhfihe neayt reaporeipr idsrstifying béindredwerethousands of

o B RRBTARG POERHOR el Aug YRR 960 BHraF ek ) oy
pr cideitiodelsearoptaritenia( "Atang pdinCdurinycdth&sbarich @rodasE,. specific proteins
andméyhbee 8&@&2& %l’rl% ];erv?er\?ve S tl’-'lérf a printout describes a specific protein

identified from an NCBI search for proteins relating to human cancer.

[0009] As can be seen in FIG. 2, a protein description may include detailed
information describing, among other identifying factors, such information as the title
of the protein (“Differential expression of a novel serine protease homologue in
squamous cell carcinoma of the head and neck”), the authors of the protein



protein was isolated ("Hono sapiens”). [0010] Protein
descriptions may include a specific sequence of am no

wa@ceiodgo47sat define the protein. For exanple, |iPCHUR002014443
am no acid sequence data is found at the end of the

descri ption, of t r i [n,a _section af the .

or CRETRIOR LAaed A g s A R oo whioh the
ex pngtein, wadigolbietStHdresapienw). aci ds are "nyrpdvvrar, "
whi ch correspond to nethioni ne, tyrosine, arginine,

pr gbo10p, abBmAsihidesaiptidns mal inkideveaspaniic saqgentercd amino acids that

I ant. d L ni . [ 00 . [ .
R LR OIS LT N
5basesend et thedesdrmtioant the pacteit, hexseEntion of thiehaintale piefeced by the

t he prote| \ LS known, .a sequence of three nucleic, . .
ac B eQBIEIN B hR Saele, 1 BtV TaS po iy e which
COorcoasfsund tb enaiosife Nyrosimiedagininy, grolige f asparitageiyl, ngline, valine,
provi.ded q¥ the table found in FIG 3. Each nucleic
aciA9BRE BN A 9B fied in the table represents

? Légﬁaifnggrg%i&&&ﬂ%i %%glﬁpl)tf@hgr maar{/i irqguc?eda g'eune%rce %?r%@éice: acid

10( gwaBES) @atbyt hah Benind 1y Bequenoes, disgtaladise the drbeiramasie known, a
acid Al ani SH Si m'llarl?/ t he nucl eiqﬁ .aci.ﬂ tri glq?t GCA
(R es RIS AT RAES (& 2 0V9E pER bese Sigimay
amdaeressord tdladrziniro add astmtiingrto exaanplirey protided big ke table found in

aadiend. Badhiudtn B onse e KENTRTife Bilg RBRBEAR &7

COlchaepsuIds td @ sbbefiaammo si. dFdrexamele, Feenudiid adid triplet GCT

157 % dgte R at S fo e Bk 65 Aafns  SEyarty, the
anmneleicadits tribla Gdragubaias-ofesingrsalcaithepalsRepirédpionds to the amino

pattern" or sinply a "Replikin." A Repl.iKkin tter .
Corsi Aaahe: dsdhetelem il Ruce Siarbrly E8 b Alig gdenine-
anmzyenineideninbaindiadehindesehine-guahihewesgedtibelgredcB)corresponds to
chgﬁacteristigsﬁoow] ( 1) the sequence has at | east
one"§ FEHNPAGesY | ocated six to ten amino acid
residues froma second |ysine residue; [0014] (2) the

20s equherreplikiaPatiérnl east one hi sti di ne resi due; and
[0015] (3), the 'sequence has at |east 6% |ysin "
r edPRfgks. [rbrer%pusq@@trer]m@cwv@ B aIveBiRRA e dgified and
as Reb@ch phttdin bERhHorRRIsiteAtHa8bebh dbsigehted BERBPlikin pattern” or
viruses, bacterja, _al %ae, and cancer cells. B%s%d on
t hisimel¥ SoEeRIKIBN A RePIik RAUEMGABPTSFER SRIPFNIG YLPRHY Ipeabout
an §oéinBglidlis 2vhinél bEias gt indfldiet ten@lidwing &ited (B)cRasRtdritics:
concentration of Replikins over tine may be an

251 nqbedy or of) thbeehidricag sk 20 R3et oritf lysihs essdtie IbeHted six to ten
exanpl e, before each of grllﬁdelythree,' nfl uenza pandem cs

of &MRO pgigiresidues from a sec sine residue;
[0014] (2) the sequence has at least one histidine residue; and
[0015] (3) the sequence has at least 6% lysine residues.
[0016] Replikins have been shown to be associated with rapid replication in

30 fungi, yeast, viruses, bacteria, algae, and cancer cells. Based on this association, it
is believed that Replikins may be an indicator of disease. Additionally, an increase
in concentration of Replikins over time may be an indicator of the imminent onset of
disease. For example, before each of the three influenza pandemics of the last
century (identified as H1N1, H2N2 and H3N2), there was a significant increase in
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century (identified as HIN1 , H2N2 and H3N2), there

was a significant increase inthe concentration of
wRe@bitb4786 i n the correspondi ng i nfl uenza vi r UBCT/V$1005/014443

respect to the H5N1 influenza, FIG 4 illustrates a

oBerRenaras bk B e Ebb g b UER 8 Wi respect to
(i the BN BitiflasnzB] FIG. 20stiatest EpidsdcrassER) thacdn@pbation of

i pdi d as.E3). Replikin. , ,
P 5 BBLL LR SR SobP R e
capoer gndifateédas Eapand POGd (ndidatadcas ESpfReplikingquadierns have been

[ g | and, . n. h c .
5 colad adpifly op ARPERARIAN poRSE IRUSa R EER G ns tyng, brain
c elivarxsofttisadd esalivary glantipnasopbiryme | esophagus|, loptaohesolon, rectum,

| eukem a, d kid | | Repl.i ki
U0 305 SR, PR 01 MR e,
geReiphontal, Bukémld, ahe kislaée CingobriextyyRleptkio bafepk akpear to be

patterns that have been found in vari i

opRs kg By e neeny AL et R i BRls i oxampies o
10 " hyrephyng patrak that hawibednfgundinkedats digani@mswhi ch i's

the last entry in the Tunor Virus Category of FIG 5)

i s[E1Rep! | Forrexpablecthe 13 Eaidsie pattén “hypulguciapals” dewrring in

c obeRpite G ER oafg oo Bdnn B8 LSl By A Gebeaav A piG oy -

of Rephkimpatteraibdomsset 61)2/cbBiainsttivotysire rESiddes thatareod pesiiibns

Search Tool s .[0018] i s known i h : :
of 2higuel Pt aisishecEat Mol beeRiebipef fgRE Tesiaues s
15 vaRies, whish islés.datiase tool s and search engines. Using
these publicly available tools, patterns of am no
aci %nmxidg%a%%s,%%} bed and |l ocated in many different
pr(‘)qtel ns correspontﬁ ng to many different organisns.
Sey®r18] m?@%d@owndn tHRcdry idqta@as@aer@‘ rﬁ&tgldg&img?nﬁyo w?s tnay be
patterns, of anmi ng acids e, descri : e ul.ar
P o PRRCNP OHIRG S MRAEY PEORiabrSs OIS RNBRERI TG E e LT thése
deguplidy a2iaiBYodks pRREeRTF athiracaddsiinay be detdribed and located in
f ol | owm nfg rul es: . 0019%@8%@The st;a;\{.}%a%g | nt er nat | onalI
20 Unimay SHiTTaseRterotRtnS AORP AW PP AEYATBHES | BT
fgg%?é%e;dd;tﬁcmm a}ﬁlé $d§|aarea>wﬁmdm pateansbamibp acids may be
, e s js, u a. posit r
anyiesitng! oL gt dne PRESITE pRyERos bEPs!EePdier
| ndies@itien Mayl JesddsBmbldieaceoipt taltheioowing ralesds for a
gi ven position, between square parentheses '[ ]'. For
'er)ﬁ bp: [A?gﬁhgmﬂmframbmaﬁmay Bhishiof @ues ahepplied Cmésmistry
reoni ne. iguities are also indicate
25y (A igetRuisbna o A diocs iR i FadlBBe FE- 7' fhe

am no _aci d@t at _are npet acg%[gt ed %t a.given gositi O

Foﬂo%(?hrrpl e symbol X" is use a posiiion where any amino acl
accepted.
[0021] (3) Ambiguities are indicated by listing the acceptable amino acids for a

given position, between square parentheses '[ ]. For example: [ALT] would stand

30 for Alanine or Leucine or Threonine.

[0022] (4) Ambiguities are also indicated by listing between a pair of curly
brackets '{ }' the amino acids that are not accepted at a given position. For example:

{AM} stands for any amino acid except Alanine and Methionine.

[0023] (5) Each element in a pattern is separated from its neighbor by a '-'.
4



{AM stands for any am no acid except Al anine and

Met hi oni ne. [0023] (5) Each elenent in a pattern is
waepanes’ed fromits neighbor by a '-'.[0024] (BQT/US2005/014443

Repetition of an elenment of the pattern can be

B B RS O e SR B RSy ot
Ex&fﬁ@b@@riegﬁ@&% aw%r?ah%%xérm mjmincfl ;e(n@e‘b)gtg\éeen p7a)renthesis.
wnEneahpa ra) fpricbells ol Eotes) abidtiben BRRbpf e ororoex.
w 1R "2 o fer S BRREd et el RGN R - Blinbor

5 sy gbguenck 0026G)atied) eithepatarsdvitared's' dymebgbat tespectivEy@dd$ with a ™>'
Exanr'%els of PROSI TE patterns include: [0028] PA
[ A&YMRON- x(4)-{ED}. This pattern is translated as:

[Qlﬁ@géﬂ; g@}%ﬁ%ﬁ%%_sg@b@}%b;nmec Acid or Aspartic
DR o Enes GRS IR BPLER. coquence (' <)
sl or B KT AR S S Si Re s Ryt e &

10 An@lybieinepapyH \faliné campany-any-atesi@ny buhGlugamin d\cacorcAspartic Acid}
sequence patterns is the regul ar expression formt

t haa0205 f alPd| KArX-EST]@p{ft)ef. Thiis patterst which musbhgin tbe N-terminal
i | & ' > tyni .
S SEPE RACD, RIFTERTL IR 4 | Jolink A3t et ern o

aufTorenimel-éanyle nanepYraltnecal | y constructed to recogni ze

tokens in a | anguage. Possibly the nost notable
regedsay expnabei mpuedorotat fasdesdrbingamioniagidieqlienge patterns is
gr . . g - L aci

15 2 Hhrrol ¥ storetia oyl gih tbu B ol PR sBBhfMs % mputer
ex prieass, veguiapsdpidssione sire typicalhi wseld|ty despibeyatternarmf sbaracters
aci.d seguence r ef | : ' :
o B R 530 il TR Rl Bl ik idRbrns n o
PR@BIglEg@aPossiig thebmbst notebdgpregalanprmession searcle gl is.the\Unix
re ltj,.tar £xpr ession description for an anm no acid
segUéHgé pmay be created according to the follow ng

| es;. [ 00 bk f ' L implifi
207 SR LOghe oA BB B S BV A bimoiri
r eget ofardyulaf @@BSIsiqryapabiditieq is typidatly Bmplayedhdimireo agid sequence

e SALER SBACD eSS i rleh st Bija ffeq em leblifybuite
carsirbi@ar ithRTE)paiterhs,rboﬂﬂ DCPppa@@ie Boe in'fesult.} A regular
ex%xﬂ%%si%@d@?cr%%ﬁ?dr a-ErlerQ\'mo ggﬁ }segﬁéar{&ﬁ n%fﬁ@lcr%ated according to the

25  following rules:

[0032] (1) Use capital letters for amino acid residues and put a "-" between two

amino acids (not required).

[0033] (2) Use "[...]" for a choice of multiple amino acids in a particular
position. [LIVM] means that any one of the amino acids L, 1, V, or M can be in that

30 position.

[0034] (3) Use "{...}" to exclude amino acids. Thus, {CF} means C and F
should not be in that particular position. In some systems, the exclusion capability

can be specified with a "*" character. For example, *G would represent all amino
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shoul d not be in that particular position. In sone
systens, the exclusion capability can be specified

wowak/1e4754." character. For exanple, LG woul d rPQF/ESHN$/014443

10
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30

35

aI | am noaci ds except dycine, and [LILMW] woul d

8585 SRl bl SRS RS S5 hterit oy M gt .
an}andlm no acid. [0036] (5) Use "(n)", where nis a
nunber, for multiple positions. For exanpl e, X(3) is
t heoossine a@) 'UseX'" of "00&f]a gdd)tiobdleat 'can be,am®)dmih@acid.
multiple or variable positions. Thus, x(1 ,4)
r epooaslent s(5) >Used'|(n)“ ter@n i x xurhber, fonmuigle ppdd8] Horexample,

he,synbal " ”at t he begi nning or end of the
paf‘%%thF%aP‘éqﬁ?. &t he pattern to match the N or

t nddDsBh 5 GRS 1P oA RBe o eI %n‘*t
endepméztdmtd)&Lor PA0BO e "reglil ar expr essi on,
"TLIVM-[VIC]-X (2)-G [ DENQTA] - x- [ GAC] - x (2)-

[ L[MM?]Y] ( 4()7) Xsehe &mboll"uSatrthe bsgianinhg oarsnd of theipdttern to require

pept | QS n
e SR RS bl Bl SRSk
an deejuermeﬁmxlt stadsvith MDEB. éDEL%’o‘mda only.seqpemees|thabemdwith DEL.

simlar formats are in use as well. For exanple, the
Ba§0089]L oc al heAlegglanexireSaan, Ch I VIMBIVICIBL @5 G- [REN@TA]-X-[GAC]-x (2)-

‘S‘fiﬂw@f@@g%@tcﬁ”]h?s?f%‘télsgéjsggﬁ‘}htél:“r‘d %‘?Bt% ek a\é’“ér?b 1V, or Mat

pr position tiz Hblase€ .at BogiBIh a,mpesdumpmosﬁ@qa énméé, |arG at position
thr 56 ds%rc{;rlats FASTA sequence format, NCBI Accession :

Pun‘o or'"'GenBank sequence nunbers. However, these
eg'rgr es]; g:éth%}r[ gl%{%g%g%gﬁ t#]ésé acst\K/éiFtF’cfr%xElH@% 'Eﬁae%'és% Local

i n ARgSTontf Serancit Tod (BEABT)IiS3281IKknppn rsy$tWFa)@an>l€rvnmlntemet

AP BARS BRR R o P e Rt prsia b
AL IBLASAHGSETY TEKIRPENISTICRS A\NTee NG HOABKANERuERQA@ mat, NCBI

HF@W%@%@W@W éﬁbﬁé@@%&@%&%ts are

ADIINECKITSSITKBONISRAPGROVQRTAOACHIXBRS SO BTPBRIGITE patterns. An

TYW%@%@W%@M EKRNRTNVTLSPQ ESI WAA

APTEVRRYTIGERERQKRY PR X XK IDCRRBORKHOORR XWOSQHLLAG L
QQOKNLELARY) MECNPW@F @Mg WFN%P@ETB?TC%%ENGSYSENRT

BLAST Qéﬁg?ﬁﬁﬁaﬁﬁ sl Eg%é%@mﬁ ——

t hat aﬁ W%% vg PRt M2 sxx

of | ocal, ARk GRIRRE Sy AT P8 PKNRTNVTLS PQIES IWAARLDRYKLVEITPIGF
APTEVRRYTGGHEROKRVPFVXXXXXXXXXXXXXXXXXXXXXXVOSOHLLAGT LOOOKNL
LAAVEAQOOMLKLTIWGVK

[0041] Features of the BLAST system include sequence comparison algorithms
that are used to search sequence databases for regions of local alignments in order
to detect relationships among sequences which share regions of similarity.
However, the BLAST tools are limited in terms of the structure of amino acid
sequences that can be discovered and located. For example, BLAST is not
capable of searching for a sequence that has “at least one lysine residue located
six to ten amino acid residues from a second lysine residue,” as required by a

Replikin pattern, for example. Nor is BLAST capable of searching for amino acid
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to detect relationshi ps anong sequences whi ch share
regions of simlarity. However, the BLAST tools are

wo povstiedsi n terns of the structure of am no acPdI/US2005/014443
sequences that can be di scovered and | ocated. For

exa S. NO I ear .
ceqtataiset iy opa@ oo HREPeFeb s SR B Al of % papiayer
si xanigo h@d, auThe aaseqdenmﬁhdum “bt leasib% dsomredebidaent

reS| due,"” as required by a Replikin pattern, for

d%rlﬂg)ylklh%egll‘cﬁ‘%-go&apabl e of searching for amno

seque es that contain a specified percentage or

COTl!mﬁﬂZI r at A9Ba®be ae@ﬁfrbmdtslﬁnnlﬁﬁm reoReylikih, patieahdesription cannot
uence t hat has .

| t 6%y dues, "
5 oborBRRPRTTR] 38 4 Sl e SEL Soahsr he Mg A oy PROSTE
it %a&eﬁnlsrynaIregmarae@msldns,rbcmabt whioh deswell mnedrto dasaribing

ac oo i90° priEieRy Al SRal el ST s pp EELR auon =

botagafiorMihioh aat @onedtbnation] & ihaedesierfondatgribind Replikin patterns.
strings obt ai ned by follow ng | ogical set-constructive

opge@m] OnSIrﬁcbﬂﬂtfaéﬁoﬂiﬁ%ﬁeqnendeﬁldﬁanﬂnﬁa@dme&teyﬁ@hlpat‘tern is
are | na

tt
1070 GRSTRCI SO PHORUIES O ABA ACER BiAt aBRe R PR 3ontgupus
a Regringl nn patiten trhéSreqbﬁérﬁémt&hatkelae[hm(lratettferrbcdr&an@t least 6%
am no acids tha h%{anscend Si

R e Ghies. Winelt P RS IR e S s P fhsidues in

cony Re;%hrl](ﬁlipdttﬁ&ﬁk rél%werﬁtljmestheteddtr?as, IM\fgehleruL ithon&, possible to

nmeans act acement .o ' ' ' .

. reperRiye etk Errten Teriorrary i arb gl RO T Wife) O sngle
151 N regigr @lpredsfonl. S not possible to represent a RepliKkin

pattern description using a single PROSITE pattern or
a ool e r pgedraihgpxieasisisateed[id eddrt e eaaysienmgind methed dao scan a

o1 VYPPEATAR 5 LR aE O FRENTS G AT e

of SimiRe), tHard iahésd n.thSanifdrar dygtent Bed meittodaoseadthiprotein

the art for ste d nethod to se rch

ndataRases B aana A gb e oo PR ey Bl ihdg} match a
20S e CREYRIAD B, Afmﬁtﬁiﬁnaﬁy Regpd ida Requhinttes art fdkcwgéne@aﬂabdi gearch

there | s a eneralized

t 0 QPO PopBIH{ceeBIcBE 4 ihel A o B EA-BUG TS i gary specifed

SequaA g g'fclljv’eblahy aémr@:@b‘ma@nloen@tfbndmm charabtersties: (1) a

any_ desire ion of t

charstcrne e gasaqepodien frace WS podlirngdess fpan M positions

| ocatadrdi® é%ebcb?ﬁﬂarhinb%[d fesidge;qRYa tésisarhinaacitilresidue located
ns a anm no aci d, resi

posi ti (

25 i ERta 1D R erRBGs A8 (P08 SBI g BIALS 4 HHRLR Petecht of a
Seqb@ﬁlﬁém%r@%flc( %hldﬁbe Fedyans ehdrmhmgﬁofame brﬁft&frt dRe even more
percent of a fourth am po acjd resid
shdMashhingseen paas 5?'?@}9 Giiseghs Pissliionsnd Tsotueatiy There is a
I €S ﬁd&nﬁﬁ%ﬁmﬁl@é aft Fira dyeterth fameeicpinedivandetthe abclirrence of
treat nent

isease (for exaenr1pleI to predlct strain-specific influenza epidemics) and similarly to

30 enable synthetic vaccines to be designed based on amino acid sequences or amino

acid motifs that are discovered to be conserved over time and which have not been
previously detectable by prior art methods of searching proteins and amino acid

sequences.



significant need in the art for a systemto predict in
advance the occurrence of disease (for exanple, to

wee@dilet7sst rai n-speci fic influenza epidem cs) BEMUS2005/014443

simlarly to enable synthetic vaccines to be designed
Ges or amno acid notifs
C —pe-conserved over tine and
hav e I
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FI Grot@inidatadape nEirdained by meertmnab@eruenr fop Btaihnology Information
ob‘tgﬁkgﬁd by searching a protein database maintai ned by
i onal Cent er for Bi otechnol ogy I nformation
( 7 0 1
0 ot G & 8 padsbin BELMSRaR coffepfondence between
basnecleblanldelotaseanpiemrandcanam deids.[ 0048] FIG 4 is a
graph illustrating a rapid increase in the
cofandsy r at Fien 40¢ aRequihi ikustrafing & eapid irncreasedrthectongentration of
str of t
@8“?—"" t'fle:rg? %n g%lé&%ﬁ aﬁéb%rf E{e&ab@ﬁmm{ ﬁ%fg%kthgt)ufbm&eof three
i | I'Bisd Flat epidem@sect ed exanpl es of Replikin patterns
that have been found in various organisnms. [0050] FIG
6 i@04a] hi gFIG. &ueh tile dlsicatingrsatectsd exapwignaféteptkis pafigms that

&g{,{ggéﬁﬁ Otﬂﬁd?n \§a}fﬁ)hgg}rﬁgﬁ%ngget hod for identifying

erns i n armno aci d sequences, in
EéeHr‘?gfgC eF%@Qﬁ?WQQ b:f%ﬂgilagra% h aﬁbﬁ%‘ﬁﬂﬁ System incorporating
| | lausysteat am@mtr@drﬁerrlelentﬁmmaepﬁm pattaras Inraino Reigiseruences, in
gﬁ%tggrsraaﬁc% \ﬁl{l*??lg gﬁ%ﬁr’r%f 8¢ths gﬁe%‘éhfjlﬁvTrgng.or ding to an

resen i nvention 2] FIG 8 is

étl.t({%\ﬁn ch afi'ltq I ik #Ssﬁrﬁ;% fﬂgg ‘ﬂf&@fr?ﬁrigzg geﬁ?rélhﬂé’thgép for locating a

ura atterns
sedﬁwhloe peftemmn a@eauerw@ of armlm allidey ap@:)rdtmgéﬂ’@bémh@d!n%ﬁ of the
th r@sreﬂ’?%%ntl rﬂventl on. [0053] FIG 9 is a source code
contalnlng a procedure for discovering

ggn PR{d. %Q% floly G?Iﬂ}éﬁgﬁnﬂgqf QPﬁﬁéPa%dq'ﬁétﬁéd fdr fbcating a

nce wt I ment resent
i n\petmall’txo nf R{emmqkema@errﬁon ausgqaermmf@mlmcp agjds, aceerging to an

ReR)-idang ek [t Sles @R Seighg 10 substantial ly

[0053] FIG. 9 is a source code listing containing a procedure for discovering
Replikin patterns in a sequence of amino acids, in accordance with an embodiment

of the present invention.

[0054] FIG. 10. is a table illustrating Replikin scaffolds occurring in substantially

fixed amino acid positions in different proteins.

[0055] FIG. 11 is a simplified block diagram of a computer system platform

useful with the present invention.



fixed amno acid positions in different proteins.
[0055] FIG 11 is a sinplified block diagramof a

W@ opab4es4 syst em pl at f orm useful with the presrel/US2005/014443
i nvention. Detail ed Description [0056] Enbodi nents of

thz Er_IeSjEt inﬁ_enti on are directed to a system and

ne e fyi ng and/ or | ocating corrpl ex

patterns i cid sequenc A
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whi.ch further ing¢lud at ion
Folaof eN esLbeLT St § BmaRRErato i sEueeg having

151 e%btéélﬁed @ﬁgﬂqeﬁnm.mst Riaidh Nlrlmﬁlnbludés aAy dothiiaatidrhafihd/following
posi tions

i,d
P eheraa APt aTHs o OeerBur RAgaHEES Nt pobifnlnd less
S e Qi IIosAIBAs bWy Abml LestonRapicand residue; (2:) @rthind aminoaacid

g?gg%éfesl;oggtgﬂpﬁg\&oéfgw g@ %fm%aﬁ gpéﬂg &L Fegfsto l?ﬁ)grcent oft a l%urth

| deyptihd beid redidue R&ioﬁﬂn@%%ﬂﬁﬁ@théﬂ’@nb@ﬂméﬂtpﬂfetpth lnventlon
20 BT SRR BT B S o e

as i

Sedane8 och@feriNed dither as iahsatgdiuid eaIDé@bmmratl& of the number of
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AndiTEhed AT EFBIEnEFS PO IO s B Stll another

S e AN GRIOF BeSrebdht aehBdH mayién@y@ merevpluabreohdavtmed amino
time, and may al so anal he simlari

o 1Ackh SoBB RA B T RUH AR oba S BN A QYPEImEr Mgt Ao
25SeqHMaNee tﬂ@élﬁﬂéﬂfés%ﬁmr@d@b Wedlddnyinsthnelsfdf édeified amino acid
B ek RSB o551a PRI L SKetent SR BHEHage. A< restt of

| dapé bﬁé(lyﬁ@ty%ﬁbhdhe@éﬁwmlraémtd)f ﬂ@ér@@érﬂllm@nﬁm mey itemsify potential
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di fagpe ﬁpldﬁp@f@glﬁg structures \haj FRREadP Qﬁ@ﬁ?§er€ﬁ% ?Vt‘?é time and across

i daﬂﬂféréme;ﬂlot@msn@s 86 eorepEveRRAtss thekiBAtifladimiino actd/sequence

evol v
30 patterns mutate and/or evolve.

[0057] Embodiments of the present invention will be described with reference to
the accompanying drawings, wherein like parts are designated by like reference
numerals throughout, and wherein the leftmost digit of each reference number
refers to the drawing number of the figure in which the referenced part first appears.

35 [0058] FIG. 6 is a high-level block diagram of a computer system incorporating

a system and method for identifying Replikin patterns in amino acid sequences, in
9



[ 0057] Enbodi nents of the present invention will be

described with reference to the acconpanyi ng draw ngs,
wob@san41s4 i ke parts are designated by |ike ref PECEOSHE05/014443
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| oaRb cBhphiiidatslatiabasriomriacs 62dd tramemit psakionvtagrccomputers
am no acid research system 630 nmay obtain protein

seQUERMEKER% ami no aci d sequences directly from ot her

i nput neans, such as keyboard input. Protein and am no
20aCiSdamﬂﬁg3ﬂﬁ'RprrSPﬂI’Qrﬁs’30 may al so conmuni cate W|th
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colgfgeler s ERbadimgBisiof drprresaiimienion Biay igHdad generallzed
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25 g3arietnef eaplexhgitans BcaMBRFCHSNEHA SRMAIRCT HFRAteEHOf amino

to a%i%@rtﬁg pféé'énﬁm\léﬂtioﬁ%)‘o@ées@ﬁ%ﬂ%ﬁ f@ﬁﬂéﬁffylﬁg ﬁﬁclé’(ﬁﬂd@%r amino
acid As an exanple of one pattern_of _.am no

i_ds
t h@cﬁrsegemceﬁﬁ*v/@mqh&? %R@Q‘ﬂ%@at@%l? d if @rS'mp'e flow chart
' d‘ﬂﬁh"siréﬂﬁd%géﬂ&él@ﬁéth@&fd?“oc@% ) F@?lll@h PEAIANE Q%eétﬁt&ﬁce of amino
i ncl ude [Tkin pattern IS a sinp flo
ch&F€ids, accordlng to an embodiment of the present invention. The method 700 may
30 begin after a sequence of amino acids has been obtained. Typically, the sequence
of amino acids may be represented by alphabetic characters according to the code
supplied in FIG. 1. However, other encodings are envisioned by the present

invention as well.

[0060] Referring to FIG. 7, once a sequence of amino acids has been obtained,
35  the sequence is searched for a Replikin pattern (710), which comprises a

subsequence (or string) of amino acids that includes the following characteristics:
10



illustrating a general nethod for locating a Replikin
pattern in a sequence of am no acids, according to an

weedpsdo4tent of the present invention. The net hpdI/U8D05/014443
may begin after a sequence of am no acids has been
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invention.

[0068] Still referring to FIG. 7, embodiments of the present invention may utilize
30 method 700 to identify and locate other complex patterns of amino acids, which
exhibit characteristics similar to Replikin patterns. That is, although some
embodiments of the present invention may specify exact values for: (1) distances “
between amino acids, (2) acceptable lengths of recognized amino acid sequences,

and (3) the percentage or concentration of specific amino acids, these exact values

1



be an indication of future disease caused by the
organi sm from which the protein was obtai ned (see,
We2@5104754. 4). Thus, the ability to detect anPCT/USI5/014443
Repl i kin patterns within sequences of amno acids is a
advant.age of, the_present
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on the d t [ :
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800nore than rmax amino acid residues (850). Finally, if the identified string of amino
acids also contains at least kpercent of lysine residues (860), the string will be

30 identified as matching the desired Replikin-like pattern (870).

[0075] Still referring to FIG. 8, it is apparent that method 800 may identify
several Replikin-like patterns from a single given amino acid sequence. This may
happen because method 800 may examine more than one histidine residue that
resides within rmax positions of the two identified lysine residues. Each identified

12



wi Il construct the shortest string of am no acid
residues that includes the first |ysine residue, the
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Re}? PRGGTS @B Bﬁﬁ"iaﬂ \9@1 @W@Bﬁcﬂﬁﬂ‘ﬁgﬁ %"b‘g%??ﬁ‘?st (ﬂ&mr locally or over
chayrmseiérkissith s tf InferiRa ploirkirisve pidtetn definiticnzy For éraimple, protein
may .al so traverse con&%pent am no
qRy &

S M T XA e T
t eGRB}, AHE SrayRRERhtds RIPAEERS bNon-lies Minglsl and protein database
t hERBh TBNEE & e Ao BPT oLl ARG eg goerch orftera
FI @roin ddigbdpeasarth dritstithaptormprisel anylteidairingsratrrmdy form a valid
engslegr?ch term in any of the on-line protein or amino acid search engines. Typically,
30 these search criteria relate to text that may be found in the printout that describes
each specific protein. For example, if the user supplied the search criteria
“influenza type A,” embodiments of the present invention may forward this text
string to a plurality of Internet protein and amino acid search engines, each of which

may then return any protein descriptions found in their databases that contained the
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to access and interact wwth am no acid and protein
dat abases, either locally or over a network such as

WO b@shnt76s net, to retrieve protein definitionsPCHUR2005/014443
exanpl e, protein and am no acid research system 630

e handenea Sel L ERaPg S eiadh piflPhle Wafner 885, sgon of the

pr pft@hed gatteib dsscripiansimag hglsnar:metcb‘or @erpreﬁe@cp obReplikin patterns.
definitions that match the supplied search criteria.
Pr moed]n daAdafitasel erelwdimestsiof &vel presenyt inveniior mey aagmit @xser to

2:]&43!{3]%99 gi?: Bﬁrr W‘h)?oﬁ’ (Blel %?&{aﬂ e%%'@ngfﬁe@%}‘rd U chdibmize

no aCI searc
5 Tythecsglalah, crltérmdsr&aieohremevtaecapablh’eésa@féhe presentinyengion for each

T B bR LR o e IESELL o503 heny o

t hpvestinahaalsd eernart é |uaéri tumzesstqlpeal,@rdtemrd@@baaﬁe 1968 onfo

t he present s nve rd thi
. SUER SPGB PR PR ALl 8 e ipie B St b e
engr'ameeonteamg mé pmemrdenmyom hoe by rothiarmmetbods kmowndi the art for
descriptions g ' qel [ o at abases that contai ned

10 ¢ 1 gRyiR p?fﬁm %C?%‘éer - il oyi ng ami no acid
sequence scanner 640, each of the returned protein
deRephlqumi;ssrsray be scanned for the presence of

Re ikin p t| o

08 leq e HEMpHUBRTSGH e oS NI, T8 BB 5 Raeg e Py to
dercﬁeﬂh@cdndaodéitélRébliidrypatferﬂmin%rmﬂab apitiaeqiencesaEatbodiments may
engi nes om ze the s 8a r.ch

o iseitR Reb e BoGive: SRBNAYET SRy st Geigfyé O Repticn

151 n\éﬁﬂérh@Bcélﬁi"ngi‘mcd“ffe?énttmete%l ectoedialyre difiersnd Replkimpatterns
search en

over ts of the inve
9(:@4@@9 %@Fﬁﬁ?mg gin QvEr g{g gL’éT%'q iog gf(anp“lp%t IS, qqtawe rl?ustratlng
gafbfﬂaﬁiﬁin 6ﬁgedC§caffiﬂd’S$tmﬁtlye tha pesipréserpdoh ei “Brrd Flu” mfluenza virus
efinition direct Su
fi ¥R YRRATPEAT ?’ra"&ﬁ*é@? 3PRA nEmBbo TR Pfeﬁﬁn #iention
Ot Aty e{@éﬂ%?ﬁa Muﬂﬁwtdf ﬂrst:b?aréd Rebm(n {salutmhay Inrm‘oterns rncludrng
arameters to conputer. soft
20] O BTN AB R SRER s BB Save T BB islin sach
enpepyIan pB@érnOéHwodrmehtéQﬂ&he‘ bresért nhu@ﬁﬁdirf:‘mae plsokassocrate a date
patterns jn amino
D WheB e PETSE S irs i BT  BHet PRER PY PaRSeAo
st reHﬂJo@fn%r@fmdﬁ%I@Hldﬁdrdrﬂﬁ%ﬁ f]plﬂrﬁalrwtgerectw Resphdinfrfeeuem&taccordrng
proteins, or ze di rent Re tterns.
b SaiepTiag. frfechelarIofRdb o1 Sutsveat srbs Ryl tid Biypo acia
25 exafttaresithatthalvaBeen prdséﬁ\leﬂart Raglilen Retprhdkover' ’trf'n@@mﬂi which may
scaffol d" strycture that wa b%eservgcg ina”"

i nfoesesent i ¢ egi’vpgptegﬁ gp W vaﬁrép the %emrelgr?}e P, o‘:urther
20Q¢henEivoedy 91 @sedrchdream ededimant @R isinpioykmpwn methods of

assenbl e a nunber of discovered Repljkin patterns in
o GERPHET ARG GP RGP Dol e e B RALRag 7 hrder o
vardérfrrySsL@h f&e@amrmacm st @tures Alengativhllyh Aeaarheﬁamre km AIG. 10,
iments of the present |n¥ent|ﬁ may al sp
3Oas §f&|ll5§téatgd nglg(m patterns appear to demonstra in this cas a relatively
fixed scaffold structure of (usually) 29 amino acids that begins with a pair of lysine
residues (kk) at the amino terminal, ends with a pair of histidine residues (hh) at the
carboxyl terminal, and contains a lysine residue in either position 8, 10 or 11. This
conservation of scaffold structure over decades permits synthetic vaccines to be
35  prepared rapidly and inexpensively. To synthesize such vaccines after a Replikin

scaffolding structure has been identified, a researcher may select elements of that
14



when each protein was first identified. Wen directed

by a researcher, an enbodi nent may sort and display a
w@bwsabi7sy of sel ected Replikin patterns accorPCTyS1005/014443

content, date or other criteria, in order to revea

bstantially fi ] id . 1 h )
be st ULk P kel P Gt B EE SRt g HResentin
Vmb@l*ﬁemri?)ﬁ oﬁa@&ﬂeiﬁ. iAnvazHcﬁwfeenanﬂheﬁlbetpee;A%wedabasmil dn ths selected
var | ant e . t . t i
by ele st Sorm i sl B RS eyt B R b&Ska on
nelbbmt dsmfF;soalﬁ@IEagmtm?lﬂers trfgytmnayclmrp‘aafd oda'vgafqnlrmult?jlé ygarﬁfand may
sel ecte epl i kin patte t [
5§ B0 tamisvgones oL PTAREhRee! AR
BRI o Theriap el RERkng HRUELEE, S04 & GpBBuEhior e
I th%ieﬁﬁiﬁf/érﬁibd tfﬂ’(idiemtf){irﬁgear?ﬂ Ilo(:allmgdkégﬁ)(i_nm&armﬂzroahdied sargets for
hedins. w air .
e e o haalRtF B R BB e b
( hpjthaben treraped) mcyddirgevatiings., Inegehecaitrmiwiegiga df ged iventification
10 o ALK aeearPURer SiPlas dhBlogTERt Giihgite therapies and
pe Wﬁ&cﬁr&sﬁ}bﬂiélﬁe@rbaniymdmﬁmmre Replri]lfimse pBpemificalyy iiddnyifi@tidn of
in sivel y. t 1 f
BB Yok S ARG, IR LN Rk Frudonren
I egRAIdMiethe ifiycAed vals. GwmenﬂdianﬁﬁcatibabsEaplﬂ<ms_dailstgprovides for
o) RS SRR L6 AL T P B v,
15 vag@iifien fesnablieg theelepeepmaeatiofthsrgies mnt vecsrdstbae@rget Replikin
v ST ALREE PPl R R R AT o RBp R inciuce
st ks Hste€tion df hdyctivay diseass Repitkinse céraver mihtimegoReplikiresr and
and ';’i‘l?l s? 'b%ﬁd@‘\e{el oped well in advance of an
gntslfrg??ﬁ QF?h%'ﬂl IP K- [0081] The discovery of
e , L], . nbodi f e
i R N L
20 Rg I@a'ttér}n_@ dt)tatnirfbr dt?ds tp rbﬁ\téc@iztear @eaﬁe]dfaod a?hl@._zm?d in manners that are
I den [ I on .0 ! e ' I
LSOt kR b S RS oot b Telatd Bipoen e
Vv %’itir:?iﬁjﬂ @ﬁiRstidlg’tEgﬁﬁt?Ie’s!f?r d@sf@mbieg tg.e%lurefncasl dfb Trdmntdaicfdlslczinde@d,
of the Replikin. fani of pe X .
of IEWAUET SFee Fisy 251 e dh SO R eV m e TP orehiey P AR P, sinoe
t h&fgréilé\fblihﬁt BaRegtliekeh possibipds spéaiglseyuericds of aminoadidsrthat
epl.i ki ns

of .provi des fo et ection Vi ruses d
2501 coa e Bp R AR o Dbt SRl o e EtRgSa
Vi fe\ﬁrﬁ)dodﬁﬂérttb ef tqumeipg@@hi WVWWH]QGGSTPM| df keimirso adid sequences were
r QVi, or the detecti,on. of other pathoge . Su .
A T T T
enaphstrgnisoa substehg pomtent. Emibdtimants e therpiesent tivaetion enable a
that target. Replikin struct res..Addit'?na ex | S .
or GEPCREEHRS a0 PoIdARTENCaS uRe HFCREnTd. BtRled g Aligly2ed using
30t haoglehetiouadinahe bRdeat. | This neivoias ef Bejrlol dddsds chamcierized by

i my Repl i Ki i i Ki :
attrrllgutes%uch ésp gpe%n%asrrt]iag %E:igr AhcdNi2tish & Rgfs){efniécl-:- rr‘échéltionshlps

concentration and
between specific amino acids. These attributes transcend simple contiguous
ordering and thus are not easily described, discovered or located by existing

methods known in the art.

35 [0083] The functionality of the foregoing embodiments may be provided on

various computer platiorms executing program instructions. One such platform
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[0082] Enbodi ments of the present invention enable
i nportant Replikin patterns of am no acids to be

wo ewsgm7zed, | ocated and anal yzed in manners tPEI/US2085/014443
not found in the prior art. Using prior art

h Lt 8.e0
eX| ?Cfd 'ﬁ(jf u[sﬁétﬁﬂ ear"fg'Bl &%&, a¥ db%?%ﬂso Eg ur&e n@e-sI~ hofe e Rlafform
aci t® islshdeeds blelnmptoauiamdsb)m processgor it 660, azvmcm«mmmumcates with
in_thi

] h
her BHBPHT & T PRYS Horcake phE b derh PLgb, iegE Berphera
S eqek&metgzpnoényamlm anetsory baltsystenpt 1 K ametwdrk irdaenface subsystem

5 24 APk e Al DN RO B TIOR8y o

anploealigcoitonastiienaigsosessiaglsystetradintioding meempsegsens efgital
cont ai ni

{1t bst d i .
RTINS ST N
pr aRge ddvustagéqus topedlide multiply pro@ssomsf(natrshowanpini tte platform

;oS ERe empolt TR R Pue S5 RRt BV R Almon
10 anbuss §©MJ|$1 05 THeahembersubeysidiy 1dtl 0 mayunhesdesarghcaasbination of
Sp eci ﬁ anlno aci d concqntrat

" SaneBfiat BETSRY sEwiioo et g &\ <aficAb e AL Odhugal memory
at ydtérus eas shams tremd; 41 Ntpk enanadry lsgsiemsma),r idelutageaahahly

thus are eaS| descri bed d I d

by TS 2P BRI RS aTToate] B A g Sprat 46 Memory
f usglidysteal 1110 Mgt ohlyestéres ﬁg:@raﬂg |@W0ﬁbmepmsm{mghbe various
prOV|ded on yar execuy

5 br BtaReiRaeT e eee BOERED Sin i 414 AR 0G5 ohefien these
i | esidatopdrdte. NB&vosk mvérfa‘ceedb@swk1d7cagnaarpr@zﬁdd%renterface to

h
poauﬁsg@@é@twp% o Shngaintatas S cRr hR i Redn dfton 190
a pumMpesing fforp@(anm]mm InkrRibtc @40 whit! EB0bmsuls pbisyistanmunication

1150 The er | de e t cal | ncl ude a
F‘)?Xtoeurﬂg EY'@%JY% arg n:‘/?t v@‘frkyplnt erf Zlcle sugsyst em
érlz)q%@g]g g(rj § put %ﬂ@o{;}ﬂ/ %?ﬁea ﬁ&y%q 88?9 Sre speCIflcaIly illustrated
COoRHEabs@bat herede. elaswa@ars“ywtnemapprentéwd ity modgncanonls and
mcr oce ors Ssors .an
pr a@rﬁ) {Lﬁqﬁg e Qgﬁegt E\V?%ﬁn ﬁog% egé’ﬂlp%ﬁ,& th:ia Ppesent
?Hmvbﬁti@dwmmmg@@arangly fomrtioy Bpilﬂt and miepued secapeas oy imvention.
nat. sho in the orm Cesso
{7 80eBRRal) wedrastingh ot s piee T gendot vy BE AREREb Rin siter
25S ul@émﬁér@mrédob%zmwomemrwatmbs ylstemsfoﬂalﬂdénmressed usiag
an (o 0) tion n e Lrcu
npadg! Beacerdivase e ke FeddeRERioh i shfilic fipuences of

sy@bmnerﬂgm in FIG 11, the nenory system may
i nclude read only nenories 1120, random access

menories 1130 and bul k storage 1140. Menory subsystem
1110 not only stores programinstructions representing
the various nmethods descri bed herein but al so may
store the data itens on which these
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nmet hods operate. Network interface subsystem 1170 may
provide an interface to outside networks, including an

WO 208164162 t 0 communi cati ons network 1190 conpPCEURZYNS/014443
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20

25

for exanple, the Internet. 1/Ounit 1180 would permt

co Q'Lc tiondwi_th external devices, which are not
sh%%’.—"’[—é@-@%—géver al enbodi nents of the present
invention are specifically illustrated and descri bed

hen ei n. Alosteod i recognizing a liRephiip petérat eemprising:

nodi ficgt,lons. ' [

are covareinnySuine P e recldis rsEaERinh BAG Tb pBRiions
wi fromut sebepd hysinegesidioerint shsulspiuérceant amlrm acid| e&‘ﬁldw@pe

of the i.nve | . i . .

o e o NGB e AP 5 s R RERBSEIO ool e
seqlubyeqeemmﬁgmlm acgd msmhleensald bieing lcantainiregr the difsbtysine residue,

addr essed usi n ear anal yses
ﬁ%ets&&"'e‘gFPWS r?%%%?{f'rfqegﬁ%ﬂéhglr édsd%ém fic sequences of
conponenzhlcwlamgeanbercuwmge otlysihairesidhessn the. stdngrentod of
recogni zi n ikin_pat r.
et orm FRg aRaTRer o0 P RS H o RO Pl d8rosniaag.gf eine
W tdsidues id ot |88kt Basire¢éntns from a second | ysi ne resi due
in a subsequence of amino acid residues; if so,
ntifyin ' ' | } 0; 2L ;
o8l duct TAPAE! dorpulihe s eRoP DR F RLDIER BN i Brei,
sacomptigingig containing the first |ysine residue, the
second | ysij esi
cal cul a{:%ﬁir&ﬂ? t%%ﬁ%@ﬁ aoggg%%@eﬁéésqh%:sseﬁ %H]e%uﬁ amlp]o acid residues
st diefring tnecbrotemoginictz corgain eedistinct Rgolikin patReprdckpnized according
pattern i h entage of |ysine residues is at
ei&,&‘%"%&?égﬁ?‘é}'ﬁb{: A nmethod of determning a

concentration of Replikin patterns in a protein,
coBpr i siThg mathechof algmt durthembemposingubsequences in a
sequenc C [ the total
ani'on oo B EREEk hd ERRHF e s IekcREnBATUR the toi
ac aambtengf anoinb kheidresitiess infsaid seiquerce. 3. The net hod of
claim?2, further conprising: reporting the ratio of
thg cou RESHSnhiRG abBladid
nu %’ber ﬂ?%ﬁﬁ%@@%ﬁ%ﬁﬁ%@ﬁﬁéég?d seque'nccgll r. l ues
medkfining fheairaiein ig retribeadeliom elnempsipiditce of ani no aci d
resi dues defining the proteinis retrieved froma

congput er’l‘hgfnh&hodsof JAf df”%\f I?%n te Pk Lor ARG 8L rbdi8ues

sequence of am no aci ues
defining the protein is retrieved from a database.

6. The method of claim 5, wherein the database is accessed through a
network.

i
7. A machine-readable medium having stored thereon executable instructions

that when executed by a processor, cause the processor to recognize a Replikin

pattern according to the method described by claim 1.

8. A computer system, including:
a processor coupled to a network;
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defining the protein is retrieved froma database. 6.
The nethod of claimb5, wherein the database is

wa@e@sasgds t hrough a network. | 7. A machi ne- r eBdBDE®05/014443
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medi um havi ng stored thereon executable instructions
t hat when_execut e : :
o recon ooy GEprHYs ReBiBrEsar b BEHPR, Pipifng gty o
rretrisﬂdctdmsdo rdvednikay adRegilikin batt8in skcowlinguibdie mgdiasigescribed by
mc‘gudl ng: a processor coupled to a network;a nmenory

to the processor, the nenory containing a
plurality of instructions to recognize a Replikin
pabdt er n Aaueibpdiohgecbonizihg arpetieodofdesioe apidsl deynpsisiiom 1.
9 A et
corrpr Si nggng? %tclégﬁ%g&gnzdfﬁgsés {rﬁr% L84 Pes‘ﬂ%ue?%fﬂ% gﬁ‘fe%%termmed
ac ikt tistande @f eadit dther ia aprendeda mquledcef ofrarnindiasidamgidues;
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St ng seriineGT e BF iR e Rhes SE i Byning e e of
t héirgpaiminaodicid 'resaiueamndcbhaqumd esiinhuagd msitiuehe second

? |mr 2? gfq]' ﬂe&r gﬁqlggtﬁg é’ ‘ﬁ?ar or? lf| HTfo eR:Fr‘J Fe%lb‘u%g% ﬁe string; and

recogni récugnizing the strlmg aasthdz hettepiat)f arrnnnoca‘m@rﬁ the pecdegiage of first
ISI ra}‘rﬂe $ ecri g?es%u%gi 0 e stﬁ@l& aﬂgagpa gr%'dgterrrﬂﬁ]'eg g;":é.rc‘ce'fgb.gtege

a ‘predeterm ned percenta
net hod of recognizing a pattern of am no acids,

conpr i siAnmethiod ofitdaegnizingtar patigrodf aminaacide. esnpiisingi n an
encodedé(g %B??g%ﬂ %tdf%pml% a&d§f1ﬁl‘ﬁﬁ %f\eenef)d Conpﬂas@ﬁfa%n of a

reS| due pr ot ormng t
a ’sequdree oémpmﬁsanlab resndwb efiming atpr¢telasthe§tmﬂgr eanfegmiingoto a

d d ' . -
gﬁ:r%u i exgge g%ﬂrfrq%lmogﬂgtolr@%t% fw% ﬁ5 gblgt%tng I}ﬁse\%ﬁéﬁ @ﬁwgnf acid;
di st anceildmetdx@meastrpw of aoﬂn@&@dﬁ a@n@ts@nwrmngéoémpatttrn when

S;né@egfhg c% thelaﬁ a ergeﬁlj dd}%cl: dé?\l&e@ ﬂt%e%e&ér{osémpo acxd |n the string is

rang I 'scar
aciotssidesa fist pnedafeunnmedgamg:e,the pattern vvhen t he

di st ancey bet WEeh A REGUHSDEEAOL: hidhdinBIO ARk when

and an (9 ce O e secon
a diexdistinpe belteen mnredumangef trmmrst@"omg mcziu argl arheccurrence of

St rtrlwg gec%%dta?n“?n@ AL R Suthe %'Eeggnoaﬁegéteh{ungg Parllfet §h4t age

recognizing the string as the pattern of amino acids if the percentage of

second amino acids in the string is at least a predetermined percentage.

11. A method of recognizing a scaffolding structure of amino acids, comprising:
assembling a list of Replikin patterns occurring in a plurality of proteins; and
identifying the scaffolding structure as a pattern of substantially fixed amino

acid residues occurring in each Replikin pattern in the list.

12. The method of claim 11, wherein the plurality of proteins includes variants of

the same protein.

13. The method of claim 11, wherein the plurality of proteins includes different

proteins.
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second amno acids in the string is at |east a

predeterm ned percentage. 11. A nethod of recogni zi ng
w@2@8a64764 di ng structure of am no acids, conprPGI/N§2005/014443

assenbl ing a list of Replikin patterns occurring in a

ralltyo ens andld ntlf scaf fol di ng
uct uf‘éﬂgti‘ g EZQ{?C@PW%WS&B& At af(ﬁpélhs(ﬁ;cged ani no
aC| d r egketduamirgcciinst count bhReglikin geetelriskoacupmptie aprotain at a first
h(ta list. 12. The nethod of claim 11, wherein the
& ity of proteins includes variants of the sane
pr ot ei ndefbamn‘ﬁgea saxtond doomt of IREplikid pattavhe pecurrindia the protein at a
plurallt roteins includes different proteins. 14.
SA FREHY X‘?) ar ecasting onset of disease, conprising:

det er m negugtirgy dri lhsﬁeaG@dupﬁobebili’lﬁe}ﬁfdttkﬂerdlsmtsé eaused by an organism
ur.ri.n

at a fir
o e D Ea i prate e fofresded EhRY trERier e Thahiahgslnt
protein at a second tine; and reporting an increased
pr abBabi IA mgtho of syniesizing e saecireg gsmgridizg:an or gani sm

har bor i th d.
han_t naemarS s pr ReSRh S ErGE DG Pl B AR

10 vaessduiated ot bidideage-cassiegrbiganisma | i st of Replikin
\F,)V,a: Le;nzqeg@&gr{gr%% o &Vggﬁt’tag tr§ gm@lg%{cl# naQS‘%?e?ﬁ oﬁéu%gtantlally
scakédhshinogackt rresmit:aa: ecmfrrnagmruacaaedsknasamrpm therlist; of

substantial Ly fi xeda noa CCUL L] '

each Reﬁ?ﬁeﬁ{'% ?J%‘F‘FE‘P gf ﬁ,n&s rugfénf e%ln S?Q%één gnis are

of cbhsereahdfep hlmereg]dsmrranem saig, elevhentsiare mreiseeteseina mtcsirrent variant

are onserved ver time and wherein said el enents are
F&‘?e‘ﬁ SR Iaﬂ a current variant of the protein; and

synt hesisghihgsiainy acctine basatomnthetseectel demnentsel enent s.

16. The nethod of claim15, wherein the

di %%?Se_ﬁ%urﬁétngd 3 c‘?é"um %n V\i/h%réim%u(ﬁgeza%e-causing organism is influenza.
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