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WD 2008/ 067551PCT/ US2007/ 086138 CGENETI C ANALYSI S
SYSTEMS AND METHODS BACKGROUND OF THE | NVENTI ON

w@ 0@y Bsnuenci ng of the human genone and ot hepCT/@8®N1/086138
devel opments in human 5 genom cs has reveal ed that the
genom ¢ makeup between any two humans has over 99. 9%
simlarity. The relatively small nunber of variations
in DNA between individuals gives rise to differences

i n pheno [ aj , ' n

di seas es&%rgi{;twéﬁﬁfq giﬁﬁﬁ?ﬁ%@ &EEE?B%
response to treatnent of disease. Variations in DNA
bet ween i ndi vidual s occur in both coding and

non- codi ng regi ons, and include changes in bases at a
particul ar | FACKGROOUNNOK ?WN@HHQ&%, as wel |

as insertions and del etions of DNA. Changes that occur

at sy by 2B enl &fdir Ru
00011 2, ORI APl IR SRR R R
genomics[Hae 0&}ealed thatiifezeanmic elakienp bleywear any twd hemhosrhas over 99.9%

. .. . genone, they ac ountb for a.mgjor.i f DNA seguence, . .
similarity, Jhegelagivelshanall shmbey of varialf S ig &l?qqaeen individuals gives rise to
i o i . | Ehidility t 1
itren TSRS W SOBF YR AR BSRFOBEILS, ety o varios
diseases, swd\tdsppistodregmedisofidisenshuivianiagionsin DN Afbetwedn individuals occur in

_beconmes avajl able, the, co exity of SNPs is beginning .

both codipg apd ng¥e g}é’or&a}ornsna%mm agket i s at g paslitigebs in
i JaPRAEA b8 heof DA eHfafges Mt t

genomie %% or s%%séélgt§ i bl @{ﬂ;@%gsgg?ﬁ%ggﬁg&egses and g aroceura
single basequditidngris thd S@RRhd\aret e eedcior asaedimgle ansleatide pohanorphisms, or
5 ,, advances in human genetics are being nmade, 20 nedicine
SNPs.” and personal health in general are moving toward a

custom zed approach in which a patient will make .
[0002] appr %ﬁ{ﬂe?élﬁPE%fB feldti R RE B thNRh &€ Behdn6 RS 48N $6r a majority

of hi's or her genomc i nformation, anong ot her
of DNA stquénuesvariatioss bethaes indivaduads dccwrrimgappdeximatélyicdgalesery 1,200

.and.their caregivers.with.inf tion specific ., to the
base pairy iAdhe Aipge Eengltedor Intematinge| apMan BralFetpny hapmapiorg). As
r i ' i b Sth RSty 2T SRR ginning to b
o R 9G8R PSRl AL sy BT A Rgnmin o b
understood. fattioy thef oassensengl INPs maithe ghraimaangdrecompag correlated to the

correl ations..c i Si ng: obt ai pi ng,.a genetic sanple
presence §f andier SaRRATIONT o TAis et Lt GRS "Wy 2™

2008/ 067551PCT/ US2007/ 086138 profile for the
[0003] | Ndi Xis@h&¥e coprel ARIR M HtR& ddvanédsdin\Huahidl génefied afe/Péing made,

correlations with phenotypes by conparing the ] )
medicine and ipeisgoal healthan@enerab arsf inowingotosy agd preapiomizechBprreagh in which a

. enot ype correl atjons w t-h phenot ) P .
patient w530 ARGOPBE GEEL 21 SRR TeT AT HBR Rty g e somomie
informati&fi, @nd8Rbther E%Ers Tahagtheft istahteedndiprdvidalindi®jduals and their care-

updating the database of human genotype correl ations

givers with informmat®nzpgtificanghe indiuidugbs pesspralcganomationsid REovifing

.addi ti.onal human .gen pe correlation becones known, O
pemonahﬂ%@ﬁf?ﬁﬁﬁ?HQO&%BP%PS%é%‘s genotype correl ati ons by

conparing the individual's genomc profile fromstep

c) or a portion thereof to the additional human

genotype correlation and determ ning an additiona

genot ype corr elStIMMARYIOE THE INVENTIGNI Q)

reporting the results fromstep O to the individual or

the health care nmanager of the indiyvidual. 10[ 0005] The
[0004] pr esEhe PreseRhINVERtION PIYAdes R Bgthnrdsofassensingan Ielyidyal’s genotype
correlatiof SSRBESRIS S SBARIHES £ALELERPRILT L iyl il hPALrating o genomic

i ndi vidual ; b) generating a Eenonic profile for the

-individual; c) determ ning the individual's genotype

correl ations by conparing the individual's genom c

profile to a database of human genotype correl ations;

d) providing results of the determ ning of the
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or non-secure manner, the nmethods and systens
descri bed above. | NCORPORATI ON BY REFERENCE
A 0080635 Al | licat] t ent | i cat i PEIBUS2007/
profile %qgﬁtip@y%waﬂ,ﬁgg%t%ﬁgggg}gﬁ grgcgygﬁla ’? geﬁ ;e %grrlel atlogszx?volzl? %Gﬁggotypes
- 5 .
by compabAGAEAREMEY sESURIAIORL @ & DAL i mone
correlatiofpadihf pheabtypeand) repoitingahalrésnlisrfebm atepde)tto theindividual or a health
i ncor.porated by reference. 6EE{QI F DESCRI PTI ON OF THE . .
care manageppf Nisgndsiidenloprpdating the aﬁaizswf ehBPman geebyPcoRglations with an
addltlonalgitgﬁ%{l %ex%{tyé\@ g%lggl%ﬁgg BE@%%‘%IF{MSQWAP%&%@ 4 u?(grelatlon becomes
known, f)[UpAi@hgtie individualrs geranppecatelatibydby domphiing thguilditigual’s genomic
control neasure. [O013]FI G 4 are tables o

. f .
profile frane siep<a o anoFEop Eiseghie the pdditienabiumen 8RQNYBF coelption and
.. r i ; . ti -

deermi b AU Gl b 5 LR A0 ) BB, WD ooy e reuts
from step fp&pthedpdividual brwehd logalth @edniappgerastithe limdiviziual. K)

represents a three | ocus genotype correlation; L) is

an i ndex of the ethnicity and coupntry abbreviatjons .
[0005]  ysedTheppespat igyenption firfhes #xoyes hBusiBBTaBP RO GH@SERsing genotype

comlaioh i B FRBTSHB BT s pe B s
generatin® A-génaméc patflle forothe ingivehmitt @tdetemgeingtthp éndividual’s genotype

. correlations wth effect estipmate 25[ Q015] FI 6A- F
correlatiopy By eaBPESng s 5 EEEAY LEFRAMBRONHD AR RS genotype
comlaiof T LY eSS ARSIy 3 g ortions
the indiviBualdna sscinermbnmerpfe) apdatingethefdataiase ofhaingsigenatype correlations with

__transm ssion ot genonic an notype profiles over a.
an additional hypen 2roQYBs thaéf)aéwr@sag? ; leﬂéﬁmqﬂ BEGLEPS figfrelation becomes
oo ORRBEL B kRl BERALPELAPNEAE DL PRATAENS lfhicar
genomic prefid¢ ova poitidn thereedttd thet adshisondtdoimaf garoeys airselation and

determinigg rgé g,sgﬁg{]og@i gﬁtfaqtglgé {5%%%1212{91\1/ g:ﬁ gl}ee %ﬁ}ﬁﬁﬂglatllg Iagfproviding results of the
ing 6P ANEAREs LRGPk BHetRont S thevidNiaaH dfitA8 Bealth care manager of
updating correrslponcg'gt g%oedd reati g ofon9 and 6, tlhe two red |ines £
the individwalr espond to 6 and 4, and the two blue |ines
correspond to odds ratio of 3 and 2. [0020]FIG 11:

ounel 1", RDEEK 4Pkt DRSS Sl P OHBRE penones

profile fo£ 84 IREPRANA édinﬁn’ﬂ%%f %2 BrYvidiRlgUerudé sdtheniprRved ANES ehéh rule
t e two bl ack

he popul ati ons. lines correspond to

indicatingoaiderrelatipn befwenaaideast onbh genaispe eud at least ensy phenptine, bpproviding a
N R T —
profile co?‘f&l)'gsg? a ?Jgﬁ@lll?f &f g’@idﬂﬁfieSQE)oﬁéﬁocﬂbiﬂﬁﬁ]?ﬁﬁtid@ﬂe Ir6le set with at least one

‘ Pai rwi'se Conparison of the ranked
new rule, velleneis theal legstormesievh sigle dndinateh e comglatioarheivesm deegotype and a

phenotyod B SRS BHERL - HOO B B Ay il R i mew it o
the genonficrafiRI weat Refpebhé BY MY intihaed&ls, thebs coffetativipearlean one genotype
correl ation between any two preval ence values is at

with at leass gae phenotypp doothprndividusd, andeontianallyy ek gemgratisre argpericomprising
bpa fFOmM.a . ne nalized portal. [0025]FIG 16:
the pheno%eéoﬁ”%ﬁ%?f eilgggg% a(?'sarrpl e webpages from a
personal i zed portal for a 20person's risk for prostate
[0007] cancThe pléertinveMiod dlsogrevides asystam amspriding ajpirele set comprising
webpages from a personalized Portal for an ]
rules, each mdievindigaling acpsielation hstwrsn at ipstenssenpbpsAng agleasg one phenotype;
Is a histogramof GCI scores for Multiple Sclerosis
based on the HapMAP using 2 SNRs. 25[0028]FIG 19: is
an individuals' lifetime risk ¥or Multiple Sclerosis
using GCI Plus. [0029]FIG 20: is a histogram of GCI
scores for Crohn's disease.
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[0030]FIG 21: is a table of nultilocus correlations.
[ 0031] wo 2008/ 067551PCT/ US2007/ 086138 FIG 22: is a
wo 2008067351 SNPs _and phenot ype correl ati ons. [ 00B2t/E$1807/086138
b) code thagperiadigaliyBpdates theHakoss) path allgasioagdicshrbe, wherein the at least one

new rule %ﬁ@%&s%&r&%étl%fﬁ ge‘%g&h%g%%fﬁéeoémggpﬁ%dtgﬁ% gﬁf%ljeg%ously correlated
with eachYWRs iante plileret; xpa dacubast admprisingsdondAlit pid fESCRA PTurality of
. 100351The present_invention_ provides nethods and )
individualsy d) eede ‘fh@F applirsrthe rHg sphieribe ggromiopiafdes phindividpalg to determine
phenotypg %%)rfﬁgs BRI i O fa sl; fnd f ? ?@dé adi géx?ell@tles %poq{s%P e®h individual.

I adi virdual's, "and for’readi 'y genefating ori gl nal and

updat ed phenotype profiles based on the stored genom c
[0008] pr of Ahether GepesBoE thy mrebért SnedrRiopas eradbmiksinh over a network, in a secure

determ ni ng genotypes._ from bi ol ogi cal sanpl es obtai ned
or non-sequyefipy e (e vnehadsandssystans éﬁ?cr‘gﬁﬁﬁpége-o bt ai ned from

i ndi vidual s may be any sanple from which a genetic

sanpl e may be derived. Sanples may be from bucca

swabs, saliva, blood, hair, or any other type of

ti ssue sanple. Genotypes may then be determ ned from

t he bi ol ogi caINCORPORATGION BEREEERENGEy genetic

vari ant or biological marker, for exanple, single

[0009] 2 gg Lgﬁl&gﬁ@g{%{)%ﬁ%&gﬂ%ﬁ%@aﬁgﬁ ‘ E%ngﬁgr%{jﬁ)z@is? qr?é:cggcation are herein
incorporafidl By RfGRACIF R YAHRGRerlasd cddhdindidd@d1 -publiBation or patent
genotypes may result from hi gh-throughput anal ysis

applicationheis spesdial lysanthiodisadod]yandrvatdd torts intogparated bymeference.
for exanple, mcroarray analysis for nost or all of
the known SNPs. | n other enbodi nents, genotypes nay
al so be determ ned by high throughput sequenci ng.
[ 0036] The genotypes forma genomc profile for an
i ndi vi dual BRIFF BRSORIPPION OF THE DRAVEINGiSgi tal |y
and is readily accessed at any point of time to
gener ate phenotype profiles. Phenotype profiles are
[0010] geneFKselisy lappihprnigusiating @&p&f:tscs)r/tﬁ@ mgtogherein.

associ ate genotypes with phenotypes. Rules can be made

base cientifi.c lesear
00111 S5 PEIGE Bt Siait oL BGRA0Hl DIEA SRR SRl e nre
correlations nay be curated or validated by a
[0012] cOMFIGEeRidn exrEngle ofarte/bexipertion. quaity pahtyolngedsuee.
rules to a genonmic profile of an individual, 25 the
assocj ation between an individual's genqtype and a_ .. :
(0013]  DhanBIG b arfeigblss cAemPHTBELE AHRUMFOTS PLORY GPm 18iblighed literature
with test %‘NPE i %H@H@ésti\%z{tjs:% hRVE rbffeSerl§ Eﬁgl@ 132h4 BEnotyPE correlations; J)
etermnation may be a’positive aSsoci ation between an '
respresenisndlivo ticak ‘gengtypocyprelatiod; K) gepreserphe tlodey [b@qqsgﬁmht}tm)a.torrelatlon; L)
is an inde%gefé ggtll%/l#gtlg,al (?ﬁwt h_eab Ir%/‘g?ﬂglpqewdjnm y;ge}}-[lg,lr_lw i|5 én index of the
abbreviatfofs %g[ﬁil@ ort Ii"ﬁten&t}ge iN %ﬁ & [AURIK dBE ieARtbilRY Snd Be Mdrbnces for the
not develop, a gi vén phenotype.” In other 30
heritabilitgnbodi nents, the determ nation may be a risk factor
estimate, or a probability that an individual has, or

Wil | v a eno e. 037 . . .
100141 Zo0gFBaribapes RS0 Hakspatr TR BEREe SRSl igRs g offect stimates
made based on a nunber of rules, tor exanple, a
[0015] Pl ur piGt JAGE afelthBles BRYe8senpativeaerofy e @R onsurel dstienated
~ to determne the association of an individual's
relative rigksiot ype with a specific phenotype. The deterninations
may al so incorporate factors that are specific to an

[0016] [ ndiﬁrgpﬁgﬁ%?gégﬁgéggﬁhnicity, gender, lifestyle (for

exanpl e, Xerci se habits), age, environnent
(for exanple, location of residence), famly nedica
hi story, personal nedical histqry, and other known
phenot ypes. The incorporation of the specific factors
may be by nodifying existing rules to enconpass these
factors. Alternatively, separate rules may be

o o o, o o, s a o e
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subscri bers and non-subscribers and stored digitally
but access to the phenotype profile and reports nmay be

wo povBETESt 0 subscri bers. I n anot her varj ation, PODUB007/086138
[0017]  supsEIGphiss sshemasis-of aousienp &rthe @palysis and transmission of genomic

andPhﬂﬂ%ﬁﬁggﬁ9ﬁ§?35gpz}%§ OQ// 086138 may access their genotype

a enotype profiles, but have limted access, or
have a limted report generated for non-subscribers,

[0018] wherBEG. $ishsflowhehast itlaseating dspectsaedthabdsinmass thathedaerein
full report generated. In another enbodi nent, both

subscri bers _and _non-subscri bers y haye full _ access .
[0019] 7 i Figiy 10 " Bhe pfiewt gtihe pelimpteribe Preyensiap the relative risk
imationy BS6h 10 FreqhBiflibs in th
cstimatiorly, B3Eh oF o BRYe EEH5A PR FHCRELALE REBRSANIOTGhOiLs in the
populatiohs)\eesniming Hafdyr Wetinteng Eooilibrithe. Hks beo bldackrimes correspond to odds
. mul.tiple genetic markers with o or. nore di.seases or
ratio of 9 aph @ e 1ed le@ﬁﬁpﬁ@ep%toa&amﬁem f&eﬁwaﬂqm% igjes correspond to
odds raticEELhfoConposite I ndex (GCl) score. This score
I ncor porates known risk factors, as well as other
i nformati on and assunptions such as the allele
[0020] fr eqBEHGCI ksThadffbtieofithe estimareofahe alldiesfeaprncies onitthe relative risk
. .. &, can_be used to qualitatiyely esti e the .
estimationss £36h A AP BI° coreieopad s bl Ghti pievplgace in the
populatiofi® G BhEL fheforfesiPhd 2 oFRE B FoMPAKEESthe IR (ellines
score can be used to provide people not trained in
correspongan et a4 virtdrthe twelbiladliney ¢oreespond baisdds ratio of 3 and 2.
under st andabl e, and/or intuitive sense of what their

onzty 00 L, B BB R RTRL b afoh SRR oo

GCl score may be used to generate GCI Plus scores. The

[0022] CC Fi@s1SCpiigwiRYCIHR A &F thk raill wbhesATHUNTOrey) based on the
including risk (such as lifetime risk), age-defined |

different modelsl The 8peanminosoregjatiensthatwaen ths disherent prirs lage given in Table 2.
condition. The lifetine risk for the individual may

ouzst - MEnRe, 601 LR ARy RDH PO LS s

correlatioh HRtR¥&! W& prevan@e valiRs aygriage 03). score nay be
determined froma group of individuals of simlar

ancestral background, for exanple a group of .
[0024] CaucEiPahk, amgﬂaﬁsqnmsqf sprglasbpegesfrorara payseradiggd portal.
with a common ancestral background. G oups may
conmpgise, af | at. , .
0025] - 52 PESVE o nlyRRlorR of mplowerPaa Hrod pefondfed portal for a
person’s tisleforpeostge damyeibe determined fromat |east 75, 80
95, or 100 individuals. The GCI Plus score may be
determ ned by determ ni th score for an .
[0026]  nqi GIGubl:, 29 13%‘?%0%939 S@ilap?%g’gli’gaw M8 AR Yfized portal for an
individuaf’@lri%f(g'&eCfélﬁhs aidagl tiplying by the lifetime risk for
a condition or phenotype. For exanple, using data from
25 FIG 22 and/or FIG 25 with information in FIG 24
[0027] to cEIGul&t & dgistodrars of (o bscares foradultipleEBclerags based on the
10042 resent invention enconpasses using the GCl
Hﬂph&APé@HF%%ggﬁﬁgscribed herein, and one of ordinary skil
inthe art will readily recognize the use of GCl Plus
[0028] SCOI BRGO[9:V Al drAindRAdudlFel Reiime #isk Riravialtle Sclersdiousing GCI Plus.
as described herein. 30[0043]1n one enbodi mrent a GCl
score is generated for each disease or condition of
[0029] i nt eFHSt20:Tiseshistogram @S] prgpepordaohes d8eass f orm a
risk profile for an individual. The GCI scores may be
st or di gi : dily accessible
100301 aﬁgG‘p%?n[Saglo{@%ﬁ(?r%ﬁlpghgé%gérloa AR il os. R sk
profiles may be broken down by broad di sease cl asses,
such as cancer, heart WD 2008/ 067551PCT/ US2007/ 086138
di sease, netabolic disorders, ﬁ%ychiatric di sorders,
bone di sease, or age on-set disorders. Broad disease
cl asses may be further broken down into subcategories.

Y o s
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[0047] The report may al so provide links to other sites
with further information on the phenotypes, links to
W@ee0BemSs Upport . groups and ssage boards of PeDpm®07/086138
[0031] i t hFiGe2Lalied tahgwﬁ%gs and ghenciybegraeafinns-ar
phenotypes, links to an on-line genetic counselor or
[0032] PMYSERSET: 8% LIS diRndENRAUKE pravAaneel c oF
i n- person appoi ntments w a genetic counsel or or
physician, 15if the report is accessed on-line. If the
[0033] repoFiGi i 13 apglpssary domabhiredatiohomBIGR 2 1p@2, hed 25e
website | ocation of the aforenentioned |inks, or the
t el ephone nunber . an dress, of the genet.ic counsel or
[0034] o pﬁ{ﬁ% -2 tphle %ﬂ%@gﬁ PRE PheRRIYRE COTEREBRE whi h
phenotypes to include in their phenotype profile and
what information M%&ftﬂ%@géﬁﬁflégport . The
phenotype profile and reports may al so be accessible
by an individual's health care manager or provider,
[0035] suchThe peeseociavenfioreprovidessinethads apd prstems fosgenerating phenotype

roisSRERERh G812 T SB Blt o BEEG EH  a Tyo r
readily ge?kﬁitidg%r?@ﬂalrzﬁﬂoﬁﬂ(ﬁteﬁgﬁh&ﬁﬁﬂ&ﬂ%ﬁq&%ﬁ@a ondhé€stored genomic profiles.

accessi bl'e by such individual's health care manager or
Genomic prafilicslere, g§r@dated Pielepradrimg gemotypes dronmbiolagicel samplesiebtained

. .a prem | evel of . subscription. Th em umlevel o .
from indiigBay PSPPSR RES Frogaindiy e BgrrY Beanyempls fom which
a genetic 8drhple HEYBE Aeti08d.08aRB1’ThAY bé Hon® BREGH ¥RAbL safivh,H1864, hair, or any

report, ‘and provides subscribers the opportunity to
other typagetigssat sapipn oGypetypeomialy ¢dberabe detepoited fiwmithe bedogigal samples.
correlations fromthe | atest. researc [.n_anot her .
Genotypeg A5G Y ESRTH5STHEPS Vot R SRShOPE SRTDYRE grale nucleotide
polymorpHRne @INPd)l BAp18FPES,| it sBGEe @B OF tife Yérioind!PURE Behotype may be the
correlations fromthe |atest research. As researgﬂ
entire genosvie abguanew of anrindizidushs Thegapetypgemayysedt fom high-throughput

: enot ypes, di sease or.con Lons, new rules wll be .
analysis (RGBSR RGOS0 PRI apa T sRRleamitrodffey analysis for
most or aRSf APkAGHn SN ENEnIRRQErEbdiffentsS gbhetypbSmaladasie determined by

stored and being maintained. The new rul es may
high throughpué kequengmgot ypes not previously correlated with any

phenot ype, correl ate genotypes w th new phenotypes,

nodi existing.caorrelation (o\VA . [ . -
foosel 7o s EtSube0raR & Belhntiontt R RhARi, JBEupbic profieis
stored digi@H9Gindtik Behdiigtaveedied af 8P biive o fichetios@meeatd phenotype profiles.

condi tion. Subscribers may be informed of new . .
Phenotype profilles efeogeneyatad by epplyipgrules that correlate or associate genotypes with

20 7 P / ; : ' -
phenor O RURSARBEFTLARANTARSEA T i e SN corstaio
between £5aR%¢pd SndlpPatsotiypel Thepb@elatips papbelcarated br vhlédatedvby a

~correlation. Subscribers may choose a subscription o

committeg/o pae CREPIPLYPeHYy Br@ppPlpathe rulesrton grnopYF psplile of an individual,
.U . 74t .
e sssocRYES B R 8 DELn O HERY o nlfctempina. The
phenotypaﬁrd?ﬁle fyead Jndividabhwill Ravasthis @étenninadval Theylebanhination may be a
o ere a subscriber_ has their phenotype profile or riﬁkh
positive agsqsigtion beiweeman dadividuah s KeBetyPe R8H -8 VeR PRFRGLEPS uch that the

e oo i ndi Viodi t i h . b

incividul ) 0 FROGRGR, HE R\, UREILE o B RIREAR . stmay e

determinegiethat ticdtddivaded doas aotieavec or will abt develddgivem phendtiype. In other
of the subscriptiogéfsubscribers ma

. aspect refer e
embodimpal, DgislterTHBIEOT Gay e BIK STy FRlimeErer Sbubapility gy individual
has, or wi o&g‘gi@t 4 EH%&%@@% phenot ypes and genot ypes,

e

etermne Ogenonmic profile of an individual,
applies the rules to the genomc profile, and
generates a phenotype profile of the individual.
Ref erral by a subscriber may giVe the subscriber a
reduced price on subscription to the service, or
upgrades to their existing subscriptions. Referred

Y o e o
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changes determ ned by directly submtting biological
sanples to the facility (or assom ated facility, such

W@3008/06761i | ity contracted by ntit ner al’(ETY S100B086138
[0037]  genethe dﬁ%‘@ﬂﬂ"é’é’né%%‘i’%ﬁ@fiﬁ aseon g p st Tor example, a

plurality %er[ﬁgérs;ﬂalt v e :&gpﬂ@tﬁm % dlﬁ’(f/r?{f é@?l%@d&@ﬁfﬁﬂ%Xﬂ@ af¥oRiat{oRSf an
1nd1v1dua1 13 |geh@tyﬂe plitly 2 épedifec phenatgpe. \Mﬁhe deta:rmhmtlomd invaydalad immyporate

bmt their 5saliv bl ood, .at her
factors th%teﬂ’fﬁ SReGifE 6o énd'é‘il@lfﬁ%abrﬁua}é\?? gthmigity, igenden, Lgetylsr@rﬁ%alple diet

and exercps}(;:g%})ﬁtgﬁ g da'lfvtrl]%()gmgér?]lg t(ﬁogr%xp z)zed:l&gdgﬁ)g{'rc% frggdéﬂﬁ__égefamﬂy medical

history, pepsamﬂl raediesl hiswiry,i ahdedth elyndvew phemnypese dllanincofgdration of the specific
enotype_report based on their tic.data report
factors m@:ﬁbe pranedifviag exifinggules to SEPRIHBRY theveciortRES ﬁsﬂaﬂﬂve?% separate

T

rtes may/MESHIAEh o TABEALER: LY dop T PR TRYRL BN o

1nd1v1duaraﬁd>‘r af ex¥btingridé hasbdéh gpdiedst erol | owering drugs and
change in diet. The individual may choose to contact a

genetjc counsel or qor physician 1o discuss the .report
[0038] 5ng ?h%ﬂ%}f%‘%ﬁéﬂ%ffi“‘g% mmeé%uraﬁ& thpi PRI TR guch as
h
susceptlbflﬁ§ kd agbﬁalél d“%éa%é o?r&gbhﬁéejfo‘r)e{ ger Stg%lat phygdg? rl]l‘éh&types that may be
included mmyt;kbal an&hmhmtmts sdch\aslhe@ﬂ,sweghr Mnecoiem/eye color, sunburn
.nformation (chol sterol eih)z na be ransm R&\P
susceptibility sizs MpneLy: . wtgliaeace.dews S an genargl dispesitipy
Phenotypgsefh% afsd HCRId elngﬁﬁ ?aﬁgﬁls]t% dif&Y 1th\9&1§ﬁi§ bPBrgsdféhs. For
nerate a nmew phenotype profile for th
example, andmdmvdiml mawi Hehneere&ted in the dimdladty betweeyn cbhcar gemdmic profile and that

infarction, her conditi Th
of a celebiay; FHE: A0 AR oRSSaEHONT Bref BRMBRERE B BRaAeafsms such as
bacteria, éﬁm@l LEGtheBSRARALSM to deternmine their individual

esponse to specific nedications. For exanple, an
i ndi vidual may have their response to a drug neasured,
[0039] and Theethaf, theredlictiomaf cberelmgijphmm:ep@dntmmd gor an individual
2Qeffectjve tr

BN RN R T ER R 1 A ——

an on—lmegf)(')’t‘?aﬁs ALk&EUEMiSely] @R pheM&hPe @‘r@ﬁleea?é&if@*ﬁts at @l elktdiA time may be
sodi um pot assi um iron), vitam ns, cell counts,

provided tmmpanfesn,u Wdh)subﬁmu)mt lppcbittQSI 3lso pueh@@d mmpec foyn. The phenotype
hear.t E?at e,

profile mp:Zi§p B Py GPABT arpr oA RoBaL s B Qe B SPuorafy be a secure

on-line p@}kaom&egg foQhe %ﬁ@h&?p%%ﬁl'eﬁhﬁy B pESAAE o PEGESCHOET, tvbhich is an
determne a nodified overall risk estimte score.

1nd1v1dua12§1[110055h$m$tte thng S@V@Bd@ﬁmemws gree@rrelationgbgtween phenotypes

l. h '
an genc 3 S BLEabE! o5 28 SRR euts o the gemomic
profile, aﬁ@é&{éréﬁles eh8type gr\ﬁﬁl%%f thé itH SilluBE " Abfess Inay0&l8e bk rovided to
sanple" refers to and/ or RNA obtai ned or derive
non-subsdritems, anhéraidi thclzl mﬂy hgvedBsited acenss theredi phenohee pipfple and/or reports,

or may haf e B iAo PR Pie eferatir BICTRIFAPHhofly wittbe
generatedS@1y wiflhBurlcBhsd ofteaibEcEpEY’ HeaftR careXBahfzepf 8nd providers, such as
chronosomal DNA nol ecul es occurring naturally in the
caregiversdiysissansf ard genaiis eoanpelogymay gliothays aseesstia the phenotype profile.
chromosomal DNA nol ecul es. [0056] The term "genomi c
profile” t
[0040] i ndi i/r} uoéc}:xgll; & é(r:]teog' tﬁgz en(Plon eq{oggé g@%ﬁgﬁ% ngenerated for
subscribefarl horc-ssBEaibors di‘idtmﬂednﬁgltﬁl;ﬂblm azcpssabithe phematlypel proﬁle and
-11- WD 2008/ 067551. . PCT/ US2007/ 0861 8 the enot
reports may bg Al@mm%@aq@sc@q%n{% aqutgpq y@gat}?é)y bgthsgpbgeribers an non-subscrlbers
substantially the conplete genom c sequence of an
i ndividual. In some enbodi nents, the genomc profile
may be at |east 60% 80% or 9%% of t he conpl ete
genom c sequence of an individual. The genomic profile
nmay be apprOX| rrately 100% of the con‘pl ete genom c

o - o o o o oy o = o e
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retention, enotional traits, such as ability to
control anger, ethnicity, such as ethnic background,
W@nmess1sy; such a an i ndi v | ace. of orp@i/m 208TI0B6138
may acce%sgt@elrﬁeg]ﬁtygg ag&ep B@’@Féﬁ%éfjeéfblg Q’Sﬁ Rk @ccg]sgrorshave a limited
/ S whie have a full
report gerthtel E6! hork RARKKERS e AR R KRR A WEces anglmay have a
report gendfxte@ 084 860thed Eabodisza0 m&a&ﬁB&ntmys med nom-lsabmrﬁntrmy have full
~a Ph notf or nultjgenic, wherein nore than one
access inifigllggrraildpisial wnqﬁtSabph@ﬂatsybent{emmy/&ccmvdodaregl 1gBeHis based on
. t correl ation between a genotype and a
their storep %@%}Ei’?éﬁ’é rules may define the correlations by a
nuneri cal value, for exanple by a percentage, risk 5
[0041] factbf anmhercaypbitdsithe iventien idformlaomapountherassraidtéon of multiple
the correl ations of, a plural |4§ of . genatyp
g

genetic marery Py{cenc o gTeisgises b ApRditiens irfaanbings bt anilyped o produce a
I t
Genetic BTN (00 R L S bUShcd BYRRERAR ik oo, s wel
other inforfhatitn and ubaintistesnsrsuich as thiealldly f&quemmesﬁambtherprbealnnge of a disease.
correl ate an uncorrel at ed genot pe Wi tf% phenot y

The GCI gryp¢ used wedpabitalty cbopitunaiedhe agoRtiippe rlibedeg o |arC€§&1910n with the

comblnedcegf%:% bah &b ¥¢ &Bn 1001%3% Phed GCR se(%%r&h%%eus'ea t8 ﬁgmﬁeé people not
een previously corre atedto new rul e

trained 1n@eﬁ6t1&199w&h aex¢liabler(fer, vblaust)) ahderstamrdalblk; mﬂ/bmnbtheve sense of what

their mdl‘ﬁég;lggﬁsl’q q)fl’;)% C)Iéggslelt’llg nglﬁa{r% 10; ad{f_iqbvagt pﬁﬁ{,ﬁ%{f %asrel'(q oen ggt};ent scientific
G t t I Pl

R

contain alp (e GQl &bsurdpﬁ@tsmmﬂmﬂlpg eiski(yyesas lifedaRItiEg, age-defined prevalence,

orrelation" herein r ferst
andlor age Sghned Feifonss, ot Shecoaitine MBI sty i igdigdual may then be
bre divided by th
calculatecgg{gﬁﬁgﬂglu§ Y&lte ?Jﬁlg% ?igll%?)hoo dla@ft&g{ II%SRL%%?%%%E es@ re divided by the
average GClpfvenat Yhe avalagbl GGl ssopaniaiydel deterdiised fom e gnalip oﬁm,dlwduals of
physi cal _ st at and/ or _ nent al Siit te. The frequ

similar aqﬁpetﬁal\neplggrogn e@&?‘ﬁmﬂf‘eﬁ ST algﬂgglélp 51%5,%}/Indians or other
r.e n 1 ,2

s il SRR OB L0bT L, LSR8 ke g 152,25

30, 35, 4(p |46[150 Y5 or IGOrlnéDvaxmﬂlsa Ira‘x)rdeemlbbddnérﬁs ethn av8Re may be determined

o G086t b5 R LGS0 B e
determimfl‘g ReG® scSredfo? %ﬁ%ﬁdlvﬁfé@tdﬂ?ﬁhlt?%fﬁee@@ﬁ L8812 BiRhe AvERge relative risk

er to correlations wherein there i s not a
and multiplyénlg bp k¢ tifevime tisla fpheomidifien oophenatgpeit Forexample, using data from

F16. 22 GO0 PSSR gRE KT G PG R geres sch s i

FIG. 19, Phenotype or be predi sposed to have a phenotype. The
genotype correl ation may be indicated by a nunerical
val ue, such as a percentage, a relative risk factor
[0042] an efhegprescebinventien encorpassesiasiog trsGEdseore m&s?rrhed herein, and

one o xR RESR B BERUFCHLE w0 Ao FELLTNRRSAL § vraions

thereof, 11991’31‘%%36@@}3&0?& ds"dbisetiBéRhereifienot ype profiles may
i nclude informati on generated by applying one or nore

rules to a genomc profile, or infornation about
[0043] genolfyp@e ewbpdinagnta{dCl sereds gengspieddar eachdigeass ar condition of
inrest. B8 BRRORLYBE BIBHLRS Y BRLIRPRIAEn S, The o

scores mayl bdstardahdigithypeo thidiehdr aleabadily ycdelgsml‘ﬁ at nmty@dimwﬂiﬁne to generate
expressed as a nunerical value, such as a

er cent
risk profibgs Rials profiios s bedkspken dpwa By RreAf diseasorRpantich s cancer, heart
interval. The probability may al so be expressed as
hi gh, noderate, or |low The phggotype profiles may
al so indicate the presence or abbsence of a phenotype
or the risk WD 2008/067551. . PCT/US2007/086138 of
deveIoplng a phenotype For exanple a phenotype
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5 conparing the profil e against a database of
establ i shed and val i dated hunman genotype correl ati ons.
) wabmsdetsabase of established and val j dat ed genPtTps2007/086138
disease, mesehalicdisendsrsnyyguatricahisqrders, pays disgese pr agapunset ¢iserders. Broad
. fur ' C ' - Qr
aiscase I BT b AR R O 13300 ORS,EPEMBSRAEH A proad clas
such as a Shder SdubciAdgoriednd caté&timay be tistudadfueh ae byappe (Nae®sihs, carcinoma or
~rules are nmade based on curated genotype correl ations
leukemiazgigt) af By dispne erpoifacibn(nenmlybrgash ovarigs, kstas, prastate.dong, lymph
to _generate a phenot yipe fil s _of, the
nodes, pabyref B0, BORMSRGETERRM. dBne MEHD e
phenotype profile, along with interpretation and
[0044] SUPPHT hnotRer ¢thBodiBidn®a,G@I Scopé &/ gélRtated fohan individualy athich provides
of the individual's health_ care manager ower

them withpeasilyreomprebended infasmagion aheut theiipdigidyel ’§tr?ﬁé<§¢r?%qemr§ or
. 5 Chod oL . )
susceptv 9 PAAGTE ARl P ISEA. Boh SlBh | 65 GERscors r

generateddonaifféredt difases 8t voillitibng Iganothiee epibdiiihentvitlléast one GCI score is
contain informtion about an individual's genes based

accessiblohy gamatline peftalarlinsatdyel wettlerss onebiek eore mayehs pryided in paper
form, wit%éﬁbe ; ﬂgﬁtylﬁy%%{esvgféocgl}omkiﬂ%a%gp? ; dei,:hr %ét éxﬁﬁodiﬁ’(l)‘e{}ﬂ access to at least

C variations markers i nc are n
one GCI ddok {sgstotRledsb Aubscrilsdrewhidheis palindividual svis, subsagbes to the service.
and/or nultiple nucleotide repeats,_ single and/or
In an alteppgtive smbodifeprioiGeges igareyidsd & nanskbicatbers. ithereigjbgy may have
.. | R ; i i . i
imited kS0P RO of LIS, SREPTRYES  RRAPLSH ot tas
one of thdif GOIebrNidederath) dat apdated vegner witbbe aageardionly with purchase of a
~ (including transl ocation and duplication), .copy n%nber )
subscriptipay ilaenethsr epbedimenthealil cgeg managers pad provddersciych agrgregivers,
. th . . . At . ’
physcinly i i SOUELI9RDALL Bl LS | Bl Vs s
scores. and teloneric repeats. [0069] Genotypes may al so
i ncl ude hapl ot ypes and di pl otypes. I n sone

enbodi nents, 25genom ¢ profiles may, have at | east. . :
[0045] 100, dbere 381 ’abgg)’e %w%g\@a’scgpthr’l g@ﬁvﬁe@)oé B@h‘bf"ﬁﬁ@gptl?‘ﬁ may provide
B
profile, of adibsetufithe dxistitge ese bb thetimgemiosyictphefilge famiexapipdd, ithey may choose

to apply asly e deshor gﬁ%ﬁgﬁ{%@ﬁ@eﬁ%ﬁ&rﬁ éﬂﬁaﬁ%’@l She pSiaybisiption may
have diffegrgﬂtr 1Q¥L19R RN tHO Qf%(sst%gﬁbﬁ cFﬁ%ED ‘FSt@x&ﬁﬁl%”H&fé@&%ﬂ&@ n®y be

i ndrvidual.” Geneti1¢ sanples that confain the

dependent an gled sudbet of phmetyprsta subscrilodr Wants tedelatgd to their genomic profile, or

unapplified genom c or RNA sa S or ifie .
the numbey i Resple BRI e St Fheay P STRHIR (A Er el Srsie
subscnptl‘gglrrtﬂ?% g?‘g&%&rrg%tfa%% %é&lfg@v\%ﬁiﬂ mdiREkEr Su as already known
phenotyp@OORHhOBHS] ¢ RERHUS206dicoBIEERRBY | 0016 phesttype pofilef Still another level
of the basliFé g}hséﬁg’agﬂ gxgqeygé}fovi agﬂrr‘p]aﬁll cgvgiuagﬂ) !g%r%t:e%gas{ %bJ% ﬁi(alastcglge for a disease
or conditi%ihpkoxgi'rfhﬁbn%?mﬁ«g’vél A ARtheP UlloR £ MAlvilihalitb l%ﬁeéi@y for an automatic

ood, hair, skin, saliva, senen, urine, fecal o
update ofraiemst ahg G&lsaore fouechiscasand condition$o bediehgratddsid tlegir is any change

o ey T PB4 R 5o i1 o
In some xR eAR%hE %&Pf@hﬂﬁﬁt}rhﬁé AV ddnsti thé duRImdtRihRtht@b$ eatail, voice

agai nst the inside of their cheek. O her sanples such
message, dextang¢ssegs, neaihdelivery; orefaxf ecal material, or sweat, may

al so be supplied by the individual thenselves. O her

bi ol ogi cal sanples may be taken by a health care

speci alist, such as a phl ebotom st, nurse or

physi ci an. For exanple, bl ood npl es may be w t hdrawn

froman individual by a nurse. Tissue biopsies may be

performed by a health care specialist, and kits 10are

- o o . T e o o s - o -y
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internmedi ates, mature nNRNA(s) ready for translation

and transcripts of the gene or genes, or nucleic acids

waletoswerdst rom t he mRNA transcri L Transcrlngnmzmwm&nss
[0046] r oceubsHpCHEAY FO ZRNCEHE irca?qqgj; tha 4\1 pienotype protile as well as
1nformat1$§ gﬁ&ﬁ%ﬁh&ﬁl&n@g&g E?cltﬂ ?§ Eéx?btlcaa.tf%léﬁk&lcgl i%g%lﬁ%aﬁg)rﬂaﬁ‘tﬁ) t the phenotype.

For examply, thipreealeyios hﬁfhe%ltehetyjﬁhlﬂ\ the popwiniiph, the ganetlc variant that was used
subsequence thereof has ultimately served as
for the coprglgsioas e mplesulag nagghanisay that sayseh e Phenadyns, éhﬁrawes for the

phenotypf: o a%agrgFP%l q{rggflr%% e&-xenoﬁyﬂet ngd B%&%nta?ﬂle!% Hons, may be included in the

report. Irflgther &6Abba e its) Qhﬁﬁ%rtsrrﬁﬂﬁ alsofhcludln foahatien seed & @ similarity
fromany of several bodily tissues usj ng met hods known
between gmindihaduglfs genetypeand thet g%( pther grdiyaduaksy sipgh as celebrities or other

raghi . . e
ramous SRR NS, SRR H3LE8 AP AIR T ercntge
homology!, mhﬂ%rbfadéﬁﬂﬁé\l Varidnt§) eandgdnboypes Vet seayt basistitdrb@hese reports may

CDNA, which will then be used or anplified for gene
further coptain gt legst enmBEdissore; 0075] Pri or to genomic profil e
anal ysis, a genetic sanpl e wll typically be

[0047] ?:‘rgl Thk&%%ﬁkfa :d:l]S({]é A i Ctgﬁl%asﬁﬁ%?g ﬁh?l?a@%ﬁ{?ﬁ'xggﬂon on the

phenotyp&g iinketo vhilie wippbayer&Eh a@m,essfaxge benﬁ:fmifepeoﬁmmth the same
Technol ogy: Principles and 25 Applicat.ions for

phenotypagpPne PE Bqre sIpERY, Phanofypesy ifksfo an staf gp?fétg‘scowek’f or physician,

or links tc}g\ls \ﬁedggetgtlgo hog ﬁ%}eﬁ@ §pé)t tﬁx@n@%&t@eﬁéxﬁggz:ggﬁgelor or physician,

if the repcﬁit ﬁgﬁcce%kll o‘n—lm&QH&he régidrt idia papeﬁform, e indornattormay be the
9,. 4967 (1991);. Eckert et E@@on PCR et

website lqs%pr@itth% aforgmentjonergeniss, opthiy FEPROFE ewij é@grg?s of the geneﬁc
ool R AP P i, 5 e i

phenotype pedfilefandiwledt inforimation po irndedt Bﬂthbfrrrepm b{he phenetype profile and
intheir entireties faor . pur [ 0076] Ot her
reports mayatsgtecacerptibleiyzAn wH1Yi WlhRe e aa’a tapct QIpfo¥ider, such as a

careglvercgl??'s'i‘mﬁﬁ a;%&hg%és?c@ggglgﬂggﬁétgg?i St ¢ ?f&ﬁc\sé?f.ﬂéﬁd@égn 2Tlie subscriber

may be alle ¢ chdx%\)/hahdr Berphengtpeqtrofile. arﬂembpoﬁg, dripor(iasdheygof, are
. franscripti anpl i fication (Kwoh et ., Proc. Natl.

accessiblepy S pHETS A G0 PO EIBOMRY 85, | LS

86:1173-1177 (1989) and W88/10315), self-sustained
[0048] sequqﬂg ?rés%ﬁjt {RRh O nfauatElddudd a ?femm&f R&el Maéubscnptlon The

USA, 87:1874-1878 (1990) and W90/ 06995),
premium iuateé of su?czscappbnfmmatallmh@fr geapgae ppdfily digitadlt aftkr generation of an
nsen

initial phERRBETH FEIPTSE FRAPILEIER M Pog RO RDPCR B0 gonerate
phenotypé grocﬁleg ahd r&ortsiw it leSZt@Lcoﬁfepdtfdiﬁ iy tll% 1af&€ research. In another

ol yrnerase chain reaction (AP-PCR) Pat. Nos
embodimbnt mbmsrﬂmjtha@pommbetmgm@iem euoﬁmmorts with updated

conoui R S AR CoL O LSS, AL e
and phena%bes NPSeasé of édndiBBn ﬁévﬁrﬁ@sﬁwﬁpgé d@{?éio d based on these new

circle-to-circle anpllflcatlon et al.
correlatiops eud chabe apphiedito B gep@mlqsn@msw 1§ 2 9%}}) storegeand being

il S RSP B e 80y

phenotyp@ afeldte (%%ﬂ'@{y*p%s Gath B @Sﬁbﬁkﬂ ed, haddifPyxibengl 8@delations, or provide
descri be U S. Pat. 242 794, 5,494,810,

the basis Bama@lwmm af 96 Igrpre @aseé @n@@e\ﬁkyodlsccs@ae(%qswawaon fpetween a

5
senotspel 58 PR IARGR ) ShErneEP ity bl e porslations via email

a genom c proflle in step 106 is performed using any
of several nethods. Several nethods are known in the
art to identify genetic variations and include, but
are 15 not Ilmted to, DNA sequenm ng by any of

S o L, o o o e e
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DNA fragments should be | ess than 250 base pairs, and
on average, about 180 base pairs, as confirned by gel
webk@snesphor esi s.. Sanpl es t hat geet t he fragnePtBUSIN7/086138

or other elqciiomis Meante apAdhtheathenetyngiis Bf interest ithexcBy SHAASE S yRsiate their
phenotyp{a ?E&ﬁl@%léﬁ?%@éﬁ[ %%IZX 't1§ena:uﬁgﬂ'§§eg% g'f‘asrh hT)QE %??@é&gﬁlon where they

pay for eadht@cat@éme@umbeBGKupdztea/or &rolrhlonnited nlilylhj’elr oif nptlates for a designated
the array is stained prior to scanning in a three % eE)
time perigs} (g dBreegnents; % %@nths,sqrr%mmr)d iangrhgttsgription level may be

where a sé?éégr@ﬁr fx%?gﬂ%l }gl? Wi?ed%%ﬁléa&i fﬁéll t’%@é? aﬁ z%]t dgﬁl?ftl@((‘ﬂgted instead of

where the{ igdtidualahdodsnahers toupd e tHeisplieptype ﬁbﬁl@hlyﬂﬁlepwﬂ‘le,rwhenever a
(SAPE). After |abeling, the array is covered with an

new rule @rge@yrqﬁ@daawg Bt PEV QEElati®h scanned with a scanner
such as the Affymetrix 20 GeneChi p Scanner 3000.

[ 008 i ng, i )
ouast 20 ARRYELRL o Sub S iSRRIl o ubscier o
service thae gér&frﬁl&d rales Oﬁd:bﬁgldtmnb Fmetmmn;ﬂmhbtyms ‘aad @ehdBipesaktermines the
as shown in FIG 3. iefly, acquisition of raw data

genomic ngqﬁ%@o @@ku@b@pa{lpﬁalesyhsv&aﬂée gerRic RIeEif and ggpgrates a

phncr YO NS AR 8 AT e IR o rduces

price on éﬁbsﬁﬁ}ﬁigtﬁﬂo&h\tﬁséﬂi/l@ e Ghrades mntnepn astAnpsubscepitodd ViReferred
PE). FEor purpgses, of the p ent inventiaon,
mdmduaﬁsarﬁ»gy B3 fief agersryeta itifed ipe ospaye s disoRuntedgpsgription price.

excl uded. Sanples are then exam ned with BRLMM and/ or
SN P 81l b ReSRdM b
[0050] rat eﬁg?ﬁ(}tggébhﬁﬁhé%% a%ﬁ%er I<‘:laIF> rafe of pg)?s?may ©
generated foaindi8iduatsethekareunhathn :Elchﬂd)ri—jnumn &8 exhmplgindividuals may include
anal ysis is perforned, and sanples w

other maramﬂ $ tsyclil ash @ps,@@ggnqshgwnss_, %S’a?fdt/tégfleg '\ggbesrcribers, as used
v s s Sl B RO e o ne
more serbbs. rarvizas neay iankkdgshe, arg antehrmtedato; ang «mslosmcﬁthaiollowing:

oo BTG S AL AR e

e
i e N SRS i

reports béﬁeé«bnttham@bhymm:mdrphe@‘kypesmféﬂm ng has been based on
pol yacryl am de gel fracti onation to resolve a

[0051] g?pu&rg%%cgt etgétstg%lgta %18 Hr“rsn%}rtl{’;l tn%%ﬁél%l%@egﬁm Sl Sa'}%%gsyx% Bnay be gathered
from 1nd161&1ﬁ[§l%tgeh§rd¥@bﬁ&ﬁﬁyﬁ@?ﬁ)fﬁsﬁﬂ)ﬁﬁ@vﬁﬁﬁqé nﬁﬁpl‘éfgl{l%ﬂ embodiments, an

| oped to increase the speed and ease of

individua$ ewydraviersg. inftial pbraotype profilgigentmatadybased oargenstingntermation. For

cxamste T35 oSS SRR B GG Ra R bt itren

phenotypbSafREArad su éstéd\'ﬁéﬂﬁidnessoﬁﬁre@éntatlb@hu:ra@ul(eg0@5} example, the profile
437: 376- 380 OSz i Sol exa (Hayward, CA); Helicos
S|

may incliRledgtireration abod wadicaton f(prdg@ertam)copcd;tlgn and/or suggestions on

dictary cifer BF 3 A0isF Bty LR g hab¥ERo &b of bt vin a web
portal or Réne &L a flriH y&iB3ds géﬂeh@%oﬁﬁﬁdlbr 28 dikQ8¥their phenotype profile. The
[ 0083] "Aftér an individual® enomc profile is

individuay mefr@cedﬁ torfake a gertaig, coupe ‘bfr liorlefqrsexétrml%dalé“r grackfi¢ jpedications,
108, such profile may be stored digitally in a
dumgeﬂ§85§Fteﬁhnner The genonic profile is encoded in a
conputer readable format to be stored as part of a
[0052] dat aThetindivilluzkyndyethsi Sﬁbﬂéqaen‘ray sisirab didpgithbsanples to assess
genom c profile my be "banked", and capn be accgssed
changes 1agb¢lﬁ phasigs] copdigioraing Bessitle shanasss risktagtoss i [nfiyiduals may have the
data points, wherein each data_point relates to an 15
i ndi vidual. Each data point nmay“have a plurality of
data el enents. One data elenent is the unique
identifier, used to |dent|fy t he |nd|V|duaI s genon1c

o 1 . o o A a1 I T o oy



10

15

20

25

30

are noted. For exanple, it nmay be determ ned that the
presence of allele Al at polynorphismA correl ates

wowdob/obmsart di sease. As a_further exanple, if PCOOS2000086138
changes detgrHnedhaY TGN SN HERE BielegiabsBRPIS fafhe fagiliy (or assocrated
i, 800 XIPERU 0RO 3, Bl ORUSIL Brotic and hencipe
profiles usf thahgerauratey slesgermymiberofiltsiani edenotype profilesi eltn&dvely, the

|iterature, validated by other research groups, and/qr . ,
individualgyapy ysea B‘ﬁegi-é@}ﬁy@(i”e@%glparggﬁewgér’elg gm%gévlilggal may submit their

. Py et . L Lo _

siva, R0 LG TolgBla] LA, AERLAGTLEN PRl Al anayoct by

third partp, aminhe @latd Ratsnainget es befinagpokal inte sndthempleshotype profile. For
genotypes_ and phenotypes fromwhich rules t

b
example, ggﬁpqlié(glqab n@gﬁwgegﬁlm 17 gnﬁﬁg,pl}fé]o%er&poﬁg&as%;(gﬁ}glpg{ genetic data
eporting 5 LI By R2ED TR RS0 d i (. T

report maly alanh@iensugigestidigron pieoemmtive meabaet té helucothetisk bOMSI, such as
for each of these rows. As xarrpllgqal in FIG 4A, the

cholesteroldpwieringlsngt sbchangs in éietB%?legigdi%q may gagse iqconfact a genetic

- r 1 -
counslo S5 15, 0SS kA RABRRL U s o changs
their diet.t Adteg@nmiiod ofdsding o thidwew dodtsthetihdividind nbaf5Rkeitbeir personal

.. correlated to breast cancer. The published or
physicianig have Gheir cRlesterl Agvel machswiedn L RevE SRIPERaRPS fehalesterol level) may

berannf 370 PR, SO i AC o a1 B0nBHY fon, anc
new inforpttonsised tSiEnantt ahéwlphenatypeiptefile for € inldivadgdl, with a new risk
publicatjons such as sem nal publications as in FIGS.
factor forgpyqgardigl tf}fércé‘ﬁgn%‘}‘iob?thESP‘in 1HORY-G 4E, the seninal
publication is Easton et al., Nature 447:713-720
(200 - El- e L © ' .di :
ons3) (200 The L CRua? Ry 4 HOBLI el SHETUR 0 i EREmcchani,
to determasd thelrahéividual VeSp2asic0GpesHikPOEdidat 005/ Pe6t@dnala, an individual may

.mdi vi auar s _nsic tor condi tion or phenotype, fqr .
have theiEsesRpIe, 1o Airig seasibad AGS A1 fnfrmgti APy Se & 8?teﬁ*ﬂgle more
effective %tﬁ%nts% e%L%%bf%Ciﬁf(ﬁ‘rﬂ FondheRdE GRTROh8E Brlifdfi 6 "RELaBBlite levels,
such as a condition's prevalence, for exanple in FIG
glucose 1&&1s, i[QDRSEN (fer ercniple) ¢alcinhg sodiuns| mitassinsn negn)p itamins, blood cell
nerated fr he st.ored.genom c profiles., 5 For
counts, bEareIndeR (PO R BIL A £ YIS Bt BT OB GLo-neap be
determinél ﬁ)‘f’rﬂ&‘ﬂ SaskRRymy PRANBIY RS L4 BE Rk ivfoodres Eéﬁtﬁfﬁ kd combine with
Anal ysis of the stored genonmic profiles and Known
initial gerpmecqirgfites towlgtayenmes aneodifig nuenpaiskogstiolate seare. As an
exanpl e, 250 individuals with stored genomc profiles

0541 2o 0hE YGRSkl SRt e M B LR BDY Bt e ot
from an iA@NRNAE, iRERHIdESEnSe BORPHWINRth Sdéticonefiglimk ba isolated. As used
control group of individuals wthout 10 di abetes. It

herein, a {‘genetiesanipl&tnefere to DivA andéoriRNAvohtaiaed opderived, fioyn an individual.
di agnosed with di abetes have a higher rate of having a
parti,cul ar.genetic.vari.ant  com t

ooss) 520 LSRR ERGEAE AT 0uROTRIfRAAL 1 g KRt complement o

chromosdh@tDNA fougd|veithigehe huclevaot a hundmceetl. aliet ©8m ‘{geA6Rjd DNA” refers
step 112, rules are nade based on the vali dated

to one or gwre eheamesanal DY dnaoleculesqogiiring patyealky i thg pucleus of a human cell,
.ph t R rated based on the

or aP°m§%§gﬁ’y%c§§8%‘r?ag‘lﬁﬁgﬁﬁ‘§6‘2@3‘%@?% related as listed in
Table 1, for exanple. Rules based on correl ations nay

[0056] i ncoThetaine“gtumniciprofiy”sekucto asetgdridformatiog.abblitGan #dividual’s

or ethnicit FIGS. 4 and 5), enerate effects . .
genes, sugh s mlgg?ersycsf?ﬁ aBsencR 69 8PP IS O HRUBNS iraiomic profiles include

nmeasures resulting fromrules rlnjly be esti mat ed

relative risk increase such as'th FIG 6. The effects

estimates and estinmated relative risk increase may be

fromthe published literature, or calculated fromthe

L Al + 4= - o ~~
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15 of a group of people known to have the di sease are
conpared to a group of people w thout the di sease. By

e gorbBZBBNEISSE Iy 0L v a5, [ eayend] eo ol L pCTSIIION
sequence o ah lfﬁ&ivf T ethcﬁﬁé' %ﬁﬁl’oﬁﬁn@ﬁts OhE YenBinic ﬁﬁﬂil@ ?nay be at least 60%,

associ ate a particul ar phenotype,  such
80%, or 96 efile mnplletmgrmomlo seqicmmepifas 1n¢ﬂ1vkd1ml\h TﬁN%edomecapmﬁle may be

approximpigiy §01A GhThs GAIHALN S EERONC HRBIED o bR P TAdHAL Kingrefirggoe to a
genomic ﬁ%ﬁ% ! ’{é{f gereg‘pqegé?sr’togﬁl% gegl% %1)} @%f% \ﬁ?ﬁétatgglrle genomic

gene assocl ate eS|
proﬁleofe:haiituegamcbma.ce 312: 279- 283 (2006)) Gt her known SNP
correl ations include polynnrphisns in the 9p21 region
t hat _| ncl udes CDKNZA such. such .a ,
(0057] 1 o JoFbo AR BBRS TS 1or 10 e eae §isi SauPup 4 gn individual’s

: dual. Geneti
DNA. Tk{{éﬁ‘[}&)}%&t 0 ?ﬁcrlﬁh %@g%gﬁgfi% a‘?llgi grii&fl&fgsgéﬂ( agf‘md;w ual. Genetic
markers aubiReraatsnmey nadlude Smlemtmdae Rp6ats AB8:1detdle D5¢12i003,)ucleotide deletions,

oI 165 ot e L 20O 0 UL O oy
number v\‘%ﬁhﬂlé’ﬂ ﬁfa 1H81Q1Hl3 %cr&safélﬁ’l@f '\E)&ﬁy |rfdc[&>t1'd@ Bp e RRh¥BReric repeats, or

ereas a non-functi onal is silent in function,
telomench'apeatayThe gemotypekagy aliosterBNPis phaplotypes, mrallplotbqteso dahaplotype

SNP._ The SNPs y alsq be s
may refer g @ﬁﬂ%ﬂ’&x%ﬁ’é&a Lphitapedy ARGy Ry pes 4 et efpipeigpucteotide
1 \Mknq@ %éﬂg feraﬁbmfganﬁtlaea@ttteteen SABBiated. A diplotype is a
poymorp ptl e seqlugnce 3 aree non-afluhctﬁenal ghclPs flpoyp
setofhayﬂdrtgpé‘d\lPs lead to di ffer ent pol ypetides, the SNP is
non-synonyrmus and may or may not be functi onal . SNPs,
used .t.o i de

100581 7, Q1 St Pl TR ool BRI STt YISOE fgyatcular locus on
a chromo?dnﬁ@ wWiiclv eL6ib1e vaRaK;E 6%‘5&19&‘3&19&%@ Bfie g%f&ﬁt etoay wifht lesgect to the

I pl otype. WD 2008/ 067551YCT/ US2007/ 086138
identity of ticonitmigenousrsapresent attfuchdoeys withipthe thypeasn p0pulat10n For example

e o SRR R o R 50 ) B i g FRAE P of v

gene, anoﬁfg?qgigﬁgﬁﬁ% cft8§ind ((39JI @afnﬁleb@})g eReiyhifd (P3aethi®Position, such that

genetic marker in l'inkage disequilibriumw th another
there is a §@NReat thahparkieular pasitios. correl ated with a phenot ype,
the 5 genetic marker may have a r2 or D score, scores

co nl ed. | t he ar
[0059] - g‘ngﬁ-\%/seg e{ﬁlﬁl {ﬂo{g?zt ‘%Z\Lle gggﬂ'ﬁ nﬁrg?le d re?eer(s:i to the base content

ofa glverﬁﬁ‘ﬂ‘i)ﬂkiﬁﬂl’li BNA ke Smlﬁbsltﬁm@lgﬂ@ﬁﬂhetlﬂc&ﬁuﬁm@’s eitire géhdimic DNA
90, 0.95 or 0.99. As aresult, in the present

sequence; m‘é&N Panofilefecaganter ite angnies Zenpupicisotilss peMayefer to a portion
en Ot
oot PAERCL NI S5 SO bR 3y O DATDE pRLRLALP oI Picgor sen o

set of gerfe®. @ phenotype, or different. For exanple, using BC_4,
the test SNP and 10 published SNP are the sane, as are

the test rlsk and nonrlsk alleles are the sane_as
[0060] publ iThR derm {‘elkenotypen dn mpektodessribe a(qqa@etatwgt%mbor@haractenstw of

an indiv1d£d\ri]\§}e$§’5n?t%gé% igig{*é&\gﬁ.s‘gg él??ﬁnh{e%l 60heRl A bR (?nhﬂ _REGeftconditions.

erent fromits functiona
Medical @hditidisi iatiede diéasexsanalr (hS(bﬂderst eRlfenoiygies amdy aloo mcﬂkde physical traits,
aIIeIestothepbllshed ri and nom sk a‘IeJes

such as haigplogneh ipPEicAbiaLE. IuFas g B aRone) Uity Sugly 45 memory

t f e I ;
tcnion U] I 950 s A ORI GO ockground
ancestry, gectoay meindihidohl’ splacg off engire aadragegsuch dsea@m&be@dn@}oor age of onset

the genomic profile o i dual ch
of differeg paha s PRROSERS RAAIH ﬁ%ﬁi%wsé?ﬁllé pEfeinijs fagushythat one gene
yet be identified, but using tgg publ i shed SNP
i nformati on, allelic differencéd or SNPs may be
identified based on another assay, such as TagMan. For
exanpl e, AND 5in FIG. 25A the publlshed SNP |s

A NI NA AN .. I LY ——
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30[ 00100] At step 114, the rules are applied to the
stored genomc profile to generate a phenotype profile
wo@booshessil16. For exanple, information in Fl GRCHUSH)7/086138
may be cefirelgtedzyyith gmhenatyPsas mul genig, shergin kg thanoge &EPF 8 correlated
. i ndi vidual's genom c profile. The rules my

Wlthaphélg%t $iass the information on test SNP and all el es, and

the effect estinmates of FIG 4, where the UNITS for
[0061] WO 2006405715 mted RCIEMUIR2MR Cob@EkdS nftiveei agghotypeands phenotype.

nme units of the effect estimate, such as OR _ or .
The rulesgreys define the(coreslatinms| ehgameredl K2y, for exampple bynppercentage, risk

f ' [ F
cton,ox AL TEROH A TR RS AR Y it eenrypes
with a phbRS®BY.00! ‘Gald $NMBEmeriséhord thak dietraledzA gakesrul(drahey 62 a rule that

o or RN), and nonrisk honozygotes (honmoz or NN). In
indicates giongrelatigndmtyreen 8 gepplapepnd @ipheaphypgifer wayjchsa gae does not currently

. rier. ri ' ' har
it ESTHERAY 63y S i B W ey
also corredhteel genotypeahheisiatread $ kofblabed®itR ashenbtypEhterasphamytype it had not

al so be two locus (FIG 4J) or three locus (FIG 4K)
been previeyddy gprrelaiad oo tA caewrrie Tay glsofRman exeiipg rwe that ¢t modified by

. il ty, j [ T 5
other factp; ifGIaGRE o FAtf YAF oERIRE B BE e Modiibd Rut A7 individual's
known cHdeguéxistics, alchmasrethiidity, narfcksiby, gebgraphy, bendied, 440 Taxh]lY thistory, or

ot her enbodi nents, information fromFIGS. 21, 22, 23,
other preyigslyrdepmingd BRenp{¥RESt 0 generate information to apply

to an individual's genomc profile. For exanple, the

info @ OnLgRAL i1 RoHS1ati
[0062] scor gj;gg gr an ?ﬁglg?#g%gf)h( P or ei%gngltgal%lgtrglg%a) .CL)Thea tion between
an individedsagenoByp eb sudhsedpreserge ndaadeetaiminmtativin ammotatigas,edndcthe likelihood

. risks, such as estimated lifet] rji.sk, for .one or .

of being PrEALSPREOL DRITYPS FUCthARR aﬁwgfaa#&qaﬁ% Qpdgjpn, physical state,

i ndi vidu ( : . . L th
o A AP £ i end e FURRHg o presnce
of a specificgenofype dutendnesrirea] eghanof ggesypmr caroelalion onklkelshood of a particular

listed in FIGS., 2 25. risk for a_single . .
phenotypeo RaT EXEMPIng HEiaNss Bareih INES BIVIRBHSE e ARg)ipoprotein E4 isoform
i | rd ’ . t lati
o comsERTAR 1, AP435 B ALPMICLVfcl. Genppecolins
may also 8efeBto ddirelationowhézibifese isnetracpredishesiShR$o igrhenotype, or a negative

comsatogg e S B s S o FA Rl 0 have
o e [pR6di8p A dh 10 a PRYnHSpLAIRE RAotype coMRatRR may be indicated b
phemtyp%ioz?gé’gl&ﬁg%l G 22 or a%- n?%psorre eg(r%r:bg iments, t hem??’sk Y
a numeridadvahues sundhi 45 @pencentage, hdsiveonskafactaraan effaets $KPmaty or confidence
exanpl e, assessnent of an individual's risk for
SCOIC. Al zheinmers (AD), colorectal cancer (CRO),
osteoarthritis (OA) or exfoliation glaucoma (XFG, nay
[0063] Pe bapedeon “ﬂhéw??/ﬁé ProfBXaratem to aSideReS of leuﬁtﬁlity of phenotypes
rs6983267 for , 1's4911178 for OA and rs2165241 for,
correlatedkw@h. a Ferotyper ga®typasdiftandndividealh Phenotypsiprefiles may include

intormatb e e L b o etlo SRR RS B tygmaion b
en rie®ains th&tlare apRsd (f DEeromitiBfild. SRR fil@& may be generated
8 Otype;%tg9269117ijéfégr BM 'OB; DRB *OSOifRiDQAl.* 0501 %%? Y g
by applying 3083 2l cooielatba plerpdgoebennivpas with axdengtypsr Thenrobability or
. For ,conditions such as,,; byt not,|imt @l
estimate iy HEEPEH GRS T 8iFRp) Dibey ot b i, TARARR sk factor or
a numeriddPebnfidencd infrval. IspraBabiliey HRGhI§ObassmSsseds high, moderate, or
individual's 30 risk for the condition (for exanple, .
low. Thephengbagauofitesraagalsg indigardhe psoncpenalsspeqpt a phenotype or the risk
rs6897932, rsl12722489, and/or DR131 *1501 for M5
rs6859018, rs11209026, and/or HLAC*0602 for PS). For
estimating an individual's ri sk3of restless | egs
syndrone (RLS) or celiac disease (CelD), 1, 2, 3, or 4
SNPs (for exanple, rs6904723, rs2300478, rsl1026732,

L e NN INSN AN . B e A NN N L oa om peme—aNA ™
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WD 2008/ 067551. PCT/ US2007/ 086138 phenotype or a
nmonogeni ¢ phenotype wherein multiple genetic vanants

ORE0R/ I ffects th bi |
rae BRI i e i LR
eyes, or aqlgﬁ‘?lgk 9}6?1 fgﬁ%!t)%gge 2’18? ?H%t%ﬁ@ﬂg}lg?WQ o %(% fr:ft?lg%fée a predicted
prognoswa%ﬁiebta%re)ss bha aegimanparespans to @ tbeamtient dOmaledical condition.

nucl eoti de variants, such as SNPs, when such

addi ti onal nucle |de vari ant becone known.
100641 exanphe tetgt gk p i gggfeppiprellianeg Yot bararss f(gr ‘mprg;than one

aiscas oF T, Y e S, AL B 0 Bl gy ndividu

genotypem&noﬁetbﬁﬁtolré dizehseks @t @budieioher Rmk\prgﬁfestnyip_,edlsplay GCI scores grouped
correl ations._ The Wg not correl atiops
into categggies gf AeAse, Furiist @re%ﬁﬁmyees YdRoTBIat IHBrOé‘ thow the GC

scores ar%él%ﬁfcgéd f ?ﬁéﬁgp 's?llléjmdﬁl n(]a‘a\k%r lj"?é/gflgﬁyn $RES atd a(\%usted. For

Ica dated mnt ased on the ne
example, tlad GdAdtsedres dor pzluabumn glisep 316y ﬂ'dke 1nm/\acrcbhnt ﬂm;effect of changes in

enconmpass a gen or henot hou |st
diet or pr?‘mnéatl\rfdrl%sva?ﬁpra% I@%‘ﬁggfﬁés f, &r& £ ﬁa(%ﬁfg
mastectorﬁh%nH#/éfo%c o?mgb)s e[‘i’l‘é%@lj sé&e§ﬁfa§q;ea&1§ql%&ga§‘? REMePical measure, a
ng p enot’ype. new rul e’ may SO be for a

graphical displey,atuiditorbficdback ar phecohbimatiboof tie precedingenot ype
has previously been correlated to. hbmrrules may al so
f . . .
[0065] 2)? | g tsﬁ{?reng d o enoy‘%tg_ﬁlge %ganﬂ Igt S %éggﬁrctegmpo%%tlon which
can be re&cﬁw ﬂc@géearbﬁbﬁ Hﬁ%dﬂﬁqﬂ}m Hed1d RIEHALY R ﬁlt%’eﬁ%bsue
research reveal s genotype B correlates with
telephonep bentitey pecass tlaatdllavwngmilanlaecdsase tnformatiors The oeHitd portal may be a

secure wqbé'ltse q‘g‘gé@e&s&tp Z}r&asgyliqrsr(?(gea%lﬁ/ 206 grt pﬁrqB nog{{-gég%\{'ee (x[eegsues for
example gﬁg s 026 SRR wLaQQWltB‘%h@ fndTeMual’ §Bh@&)t§}§éiﬁr&ﬂe or to non-secure

coveri es based on known correlations but not
websites 2@Qihnistd mieksagiedeatd fardodividuyadbshagingch spsiceit plidrotype.
literature. For exanple, it may be reported genotype C

100661 Spote PEgE A bP PGy BRI BROH YR Bise indicated
conventld:)ﬂ'z’d3 RS aAd @e@rﬁftﬁ)n"s %'f%ﬁ(ﬁ@cﬁﬂm"o%%ﬁ cER b gﬁﬂia@cheml stry, and

phenotype C may be shortness of breat and phenot ype
lmmunoldigy, svisinllate within &@mkdnl pf thesart oS\a@,h eenventipaahteelniques include nucleic

B T TR

using a laBept @;%é(ﬁ"ﬁé Hﬁistxﬁﬁ@ﬁ§ oPkiithbeXicthhidfies bR G&ngs Y &nd referenced herein.
profiles of individuals with genotypes C and D, and

Howeverpotbaoegiwslet eartveptional niyce:dur@mea:n glse ba psed. Pthesgonypptional

techmquegr%d\fg:g%a[gtfe ec??gl;tﬁt 03{119 6se%p§ r&iﬁl lgﬁ?]ra or I%‘%grgla‘fé) Xx?& ?e(;(ts such as

Genome Ahﬁfy@f% AENFHoratoRy Makies Sefie( VORPBIVRIPCRBirithéltial Baboratory Manual,
a specific or related henot%Fe may be studied to

Moleculag éllemngné lahysatory ptansshtrdhtrom ¢alkl $pidng Hathard abaraiory Press);
sy, L3505 8L a0t i J5L IR, AU LB R Rogce Symbess

A Practical AppRRichedeg4 CIRf[DEtefsy Tearidiini, Ng19oul 6l CoH0 (2(K)(}3ﬂbélﬁunger Principles
correl ati ons between genat ypes and Sﬂenotypes

of Biochggaistryprdi &ider Wi- Helirasinan Kty ewnﬁpg}q X].; and Berg et al (2002)
Blochemlsﬁ‘gr ?t%tﬁ | W H: ré&ﬁgn ?ﬁb e “f'o%]}' N%ncgﬁ'i)?%hlgz/h are herem

gen er age, I’story, or any othe

1ncorporat&8rn thw eﬁﬁ@&iz %@Z’éféket%r foUSHQﬂl?IS%@l 38. known

phenot ypes of the individual. Rules based on these

known i ndi vi dual characteristics nay be nade and

i ncorporated into an existing rule, to provide a

nodi fied rule. The choice of nﬁglfled rule to be

applied will be dependent on t'"hé specific individua

factor of an individual. For exanple, a rule may be

based on the probablllty an |nd|vrdual mho has

o o, e ~r~nzs r— T T
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[00111]) A sanple on-line report is shown in FIG 7. The
subscri ber may choose to display a single phenotype,

W@R00806 751 h ong phenot . The . su scrr ber 'EHUSI907/086138
[0067] " have laemethads Ote/th@rarﬁﬁmgm‘reaﬂgn iy V%i‘a pig oI 38 18¢yygpal’s genomic

profile oz B inglyidhelsa i ) Sy AEH Bna I MFIEOE AR As detaled

herein, thanadididad pﬁntldésf @ gématittsangpiel Bompiloich ai persdmal genarkic profile is
refort ink.to other web pages. that, contain

generated h%é@ta.qtrﬂeﬁ sl vighalahgenomiceroFiisis ausried dof snedyRs enrrelations by

comparo b 5B £ b L9 LA B

correlatiogb f chbfdateﬁiade ef és‘tﬁ‘tblllsl‘eﬂelﬁd vahﬂawd)geab@@emommw)ﬂs heay be from peer-

h
roviewed Ut n A g UREE W ScHOBRI AR T A oS QBB T e field, such as

ge:netlclst.’a‘,gé-'i%1 g%logbgtﬁgs?@n% (s:t%ﬁgtz%%]ﬁ% Ad %?Htg&gferfn) rregr%lg éf&\%ﬁB&@&{ts rules are
made basad vhdurated gerotypé Oofralaltlons atl(t breagppiliedito ani 1hdivydua1 s genomic profile
response to the drug based on their,  geno oflle

to generalq hRBCTASYRY PEiila: Resalts of g gnalysis Orfﬁge iclisidyal S genoric profile,
e

phenotyp SRR > Mhon2 4t ARcAKRRS Bhi KENATHYE SHEMIGH drt pRAARCd to the
individuap bt indivddial’ steaithycahealahbger tdo&nphwaf pérsohalivedschoices for the

health and wel |l ness 10 providers, day spas and the
individual’sjhigalila¢atet so be provi ded. Educational and

i nformational videos, summaries of avail able
[0068] L ea%”ﬁl'%gﬁ)d Hhe h@é&u’iﬁ'{? dt@fed 35 th 8EGE 'ia{’Vhere an individual’s genomic

tions nay al so be provided. [00112]T

profile is cb‘nrstl demerataboAn indiyidial’'s genouiiderdfilekesillt cm)n$zuh edfnirmatlon about an

1nd1v1dua6|s gl%gcreg‘ggsg g}t}%p%lgﬁg |vpﬁgg§121]e§t§1@r ggf@l N %‘?e?tior}ltsﬁg tgtse’notypes

which m. gérﬁﬁ’mc tlpléoﬁfe Vi ﬁbﬂ B&?c PRRAIY rHrtIﬂlari(efs ificlude, but are not limited
sub

0 as re information regarding their
to, singlemineleotidp @obrmomhmmst, |srrlge hnd/on mulnplegmt&(ltnloaopwassl singje and/or

multiple lgl?f:qP p%sraeglﬁtg(?qsq gﬁg&ggﬁﬁg }5%? ﬁs&vﬁ : ol\al!gge ngﬁ}@&tlfeiﬁ repeats with a
typical S-Qtdw rebOLTRR), SHGT B2t TOPRAE hﬁflﬁicY&)tl\ﬂe‘%@béd% sequence

|'e” phenot Ype, wherein noré detail for each
rearrangenmrm(mg/ludmgmmilccbaﬁon fand deqoanwilm), toey pumbyr Yai@t®ns (both loss and

CS a ut the |ikelihogd of the S
gains at s3EEIGE A0 BrangdaDE BT YDERETBRENBEN: oy raPiosbmahduplications
and transﬁ#agﬁéné £ewb R eehtrayleawrra tQbnRpRNehYES. such as

sanple synptons for a nedical condition, or the range
of a physical non-nedical condition such as hei ght, or
[0069] nor e Genbtypeamaynalad ndudtkapjetypeannd dimletypes.vir saane embodiments,

sennic 8 R3PS LATODSIBFISE sob oo SETBDS o frmes. 1 some

embodimeARRJ% &noffib ?%ﬁle &Y b& ¥abEpARialllyl thre céﬁlpiiét@\g‘én@m%sequence of an
summary of estimated lifetinme risks for nunber

of
1nd1v1dua¢ohtioﬁleo ambotimentadheiggneminpiefile isptieast 6i0r3(t R0Yait 9t %o of the

comptetel Bt GBS ERRIH e, SHAL P RESTO SO pronimarly 100

of the coﬁgﬁ@gén&ﬂmqm ,oft dMEinGPAGIIL]. Wehekie senpdes thhm’bontam the targets
enotype, such as the simlarity of an individual'

include, ngéﬁmm@ Ipnised fe qrxamnldiedcgenamla A arridiNG] saumaples oramplified DNA
(or cDN;%e g‘g)‘g Eartgte 3 a}a crﬂllngxjége h§ Q)? tgn%¥ 5 dﬁg Igl Sf:@ntaln %enetlc markers

ofpaﬂumthBkkaﬁtO t hat of Elnsteln s, and may further dlsplay
a predlcted | Q of Einstein and that of the
i ndividual's. Further information may include how t he
genomi ¢ profiIe of the general population and their 1Q
conpares to that of the individual's and Einstein's.
WO 2008/ 067551PCT/ US2007/ 086138 _[ 00115] I n anot her
enbodi ment, the report nay dlsgpay al I phenotypes that
have been correlated to the subscriber's genom c
profile. In ot her enbodlnents t he report -may di spl ay

T . I e e . S N |
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5 exanpl e, the comunication nedium can be a network
connection, a wireless connecti on or an internet

W@ 2WRMOETSs DN, S connection c rOV|de f Qr.PCT/US2007/086138

100701 ™ CormiERANB T HIE 1; AEeREN o gy S SOLated Horm &

biologicaf“%%l'e oted ihdRiadat dutk B%lb%galt Qb @s RIFRRD but G 1Rfited to,
can be transmtted over such networks or connections

blood, hafrpﬁklnﬁmlp’b; seman) arimie, feeul m\wtdmal,asvmlt tlwc&ﬁlz and arious bodily tissues.

recej.vin arty 822 can be ut n ted to
In some eppRAdimgny tswes syelesgeaY bg dHesiy olested E}&hﬁ @divighaly for example,

a buccal %%%% Pré ﬁ ea%aﬁégqﬁgglk arrlr(]ilpln It u&“g‘g@%gﬁgg Bl alzla'f the 1f151de of their

cheek. Oftwr shimphesrsush ia®Baldfa, demen uhting ffecah neatertiyls bs swéatamay also be supplied
hi ol ogi cal sanple or a gen?type correlation.

by the 1ndmgg],ug hemselves (herpiplagical sprglgsdnay, ﬁt*ﬁ??é‘ﬂﬁi ?Egalth care specialist,
s s AL, PN UPLEpISIOREE SrpIE il b yiharaun rom

an individua0bg 3] rﬂlrsrer’srsmé bjopsicalmay bé parfefesdby y heelth ealaspbbmhst, and kits

are also ag%%aﬁ%ﬁ} h %n%aaré gﬂ%@tg gﬁ }atl}d Lo grrqatgpl'}l\?ﬁfa%plégc :s\étllaqpcylinder of skin
| f
SRS e e
access, individuals are introduced to relative risks
[0071] for bBosome egdodimentd; lsitr aterpsovidsé tio tmiivikﬂaals witimsarnple collection

containergl%f%}c let%gh;)zlgllaf gé(ﬁélgzi%g{ iﬂnngglpf Eﬂi% B{Pﬁp{ a? g[g'lrlﬁg/}(%ealpstructmns for an
individuaLQp&H'&]q Yedll¥et Ao R A gl@ Rfcihs H@\R/%\\i\ﬁphﬁﬁglﬁ‘ﬁlé/\ﬁs%at or saliva to

ave a I'ist of phenotypes and 20 next to each
provide. ﬂhe |kaitry1pp alsobmmtam instruchioas fartmcindbdaduatdy regiest tissug samples to be

de in th Q r.of.i .The enot
taken by & Beglffhgar SpEEiRlto LR bHIAS EE RES bifetios pREFY Srniklen miiebe taken by
a third paﬁzbﬁﬁréxlaﬁ{plérﬁﬁ§ gl Bé’ﬁl@;(f{ﬂ’eq t6hehREe cﬁ'&%&ﬂftﬁ@ gﬂﬁﬁﬁ‘lo&ifrp 8ollect

want "1 ncl ude heir phenotype profile.
samples ﬁmhpa@mdrmjs aTh@khanwag,/ @ihe poevide setorypankagihgofpr thesaanple to be sent to
s, for .exanple as actiona
a sample fgrabniae 4G SORTE ESHEMARBBLE 50RO IR RETbEpEgmle in step
104. only, such as 25 HLA-DQAl1 and celiac disease. The
subscriber may al so choose to display pre or post

synptomatic treatnments for the phenotypes. For
[0072] exanp gﬁ;netlheanmélfp of DDA onRN A roasse ioldted fionea biological sample

accordin trqga}qgft Mp]rﬁlg ol ggc;c%n%tlil: @tnrgerél(tﬂgg@ltafqg{o?géléaldl%e&ods see, e.g.,

Sambroolp) & 'aﬁ?/ml@é{ﬂﬁﬂ Gldtﬁl@g’itMBoﬂfto@' Mafialf ((Red Speihg HMiBbhESLboratory,
exanpl e may be Al zheiner's, the pre-synptonatic

New York} 68ApnThote ase alsorreverak spmimsciallyaypilahle kits andapagants for isolating

t, Thr.onbosi
DN o IS Eig i S aTien Sy Gy 85 AP BT BOR PRA Biotek Gentra
Systems, @lfgdy ArHbont hhd etk lshﬂ)pﬁ@g Beegalrsampwmtgﬁranemly Available
exanple of a phenotype wi th an approved post
commercipflypseshaad hetMagerfunp™Y Bugeal Swb Bé%‘?treétfaﬁtéw Wit tfrpneBRicentre

miotchnif18. B BN TR el SRS SRl s A

from Sigth@ MIdAETh©NAarh otles tiBYesing be@bediged by adgdmngymnssue with
cl ass of disease or conditions, fqr exanp
proteases gadrhspb gﬁ@%ﬂﬁlg’@&"hﬁ symplaspRd uS@ﬂd&l@ﬂphéhlorofom to extract the

0 o; fart p
unwante(f Iggtéglgﬁ %a th% N% é’I tgle ﬁﬁuegﬂﬂfﬁg%h gﬁglﬂ;ﬁgégéﬁothgﬁ be further
1solatedbgrremmdlgﬁecﬁf>1tatrﬁnotypes on the webpage nay be by

physical traits, physiological traits, nental traits,

or enotional traits. 5 The webpage may further provide

a section in which a group of phenotypes are chosen by

sel ection of one box. For exanple, a selection for al

phenotypes, only nedically rel éant phenot ypes, only

non- nedi cal Iy rel evant phenoty only actionabl e

phenot ypes, only non- actionabl e phenotypes di fferent

dlsease group, or. fun phenotypes Fun phenotypes
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5 profiles may be directly accessed by the healthcare
manager, by the subscriber printing out a copy to be
w@ruenetsel t he heal t hcare nmana or . have it . dPCEUS1097/086138
10073 ™ Toe By 6 ProfeiTed mbﬁggpe%w&aﬂw IPNrwglﬁollar?éi 5pm gafpga:” For example,
i 1 h&RGFidual collect
wsing DNFORAIHEN 130 BEOHR0 bl 0 DRSS 5elcOS st collccs
specimeneaifjizalives fqraﬂirm‘al s;r(bc:essmg Thewampde tomidnliertthecan be stored and shipped at

hyS|C|an parti ¥@ i scussi ons betmgen a%lents

room tempERiRe AGHARIETEALL ¢ Koan APRIRERALF [ARPTGLTN TR Processing,
DN s G R BG4 A0S SRR Y BTN i et
supplied lby‘lt}m ddillﬁ:bﬁomkdl snpbhema:ttﬂOd@ fof\/bdleaalorieﬂfomlr.nﬁhb(sampwm next

o de prevention and Ilness nf.or jon, The :
centrifugqdhapgl g st riAtan 1 thang I Piremirise ﬁﬁ%%ﬂe@ﬁi isspspendled in a buffer

. Il enable patients to nake

appmpna%’f%?%%déqcﬂ\é%{%%agys %I)Vlr their health care. In this

manner, patients will be able to make choices that may
[0074] heI pIrt blm‘thavmliochnnb‘m,rRNel oy diessead @s tHebgertedic stamplcr In particular,

dj vi dual genom c prof.il rited »
genetic vaaiong that&rgaapﬁeﬁ%ﬁﬁl PR Brbihaf FommienAs T f@ﬁf& Byesgenger RNA
or “mRN}r}: SI CEF&I bUeH (6 hiRda Rﬁ?l%%ﬁ'l\hé( tlfahgé—lﬂtth‘?' fraSREGk F)ir&:essmg

needs. Individ s also wll have the a ity
intermedibtes anatss MRNA(s)ready ypetrawiaticahal mianskmptsdu“vthb @pnenr genes, or

il dn s infor hel
nucleic agifly FRveeh P o AR NS HBRRETIARbt | Sy P PRS SR gRude splicing.
editing arfdd Fg?ﬁ@étio?in Ai]{lé%rdr!?éréﬁn a tRkleit 2Lid AchOed $Rn bA mRNA transcript refers
cooperation wth genetic 20 counseling to advise
to a nucleboagitl der whnsé si;erthcsgs thepnBNA tiaoscriptroat apmbeequenke thereof has
enetic conce o the her, father. an or chi
ultimatel Pgriatd 8 & GHBERo AL e BRGY PO URELED Foh an S DNA
amplified fPora YRS EDNDET & INA t:RASHHMRPoRRE hhiphifleadNA SR, Aite AN derived
increased risk for specific conditions or di séases.
from the MRAYA reapscripte rRNEt camoisptatédfroabat of $eyetil bodditissues using

methods By B B RPN it e R o uing e

PAXgencT1bb& RAGANSRIOGH %vﬁ'i@é?blg%ﬁ Prék AMVER. SERROAIT, WeRNA will be used to
counseling réefer subscribers to connunlty or ‘state

reverse traugopibetcDReAy vhégh witk themi e wssdreselniplifiadefpr Igene Hetiatderanalysis.
with specific subscription plans. In sone enbodi nments,

7St 90 RO AR AL R e o Bhmpinic,

either froﬁlVBNA] 88 cDRA HvRNSiranneiBad Srond RINAI DIOAI ddaytse amplified by a number
126] An individual 's portal will also facilitate

of methoése mapyraf whichemnlpp F4IR.| feofanexamplsoPe®&y bedhnglogy: Principles and

el AR ioh OB TR0 lsfed BT, 2094 0923 e

ProtocolsPA SR to MdBoUS afd Afpplidati SuiC(E RS Iirié, ot BB} A@ﬂdcﬁﬁldﬂmsS San Diego,
treatments or prevention strat§§6es for their curren

Calif, 1986): Muii el BbrslieiAwids Rl nelSai( 101 Frer g 4B Methods and
Apphcatlgll;s ?er rélg)rQ%g,bls(gR r{gﬁ%l r EESHS%E al, "%{}99%@ O%(f?rd?’ and U.S. Pat. Nos.

e SuUbscri
4,683,202 e2683)£98, 61,8011 59 m@@m aad 33BBRH7)970 @4¢086WBEch is incorporated
prOV|ders are informed of new genotype correl ations
herein bygafterenas indhein eatirehiss for alhrumpReeot ypes in the
subscri ber's phenotype profiles, by e-mail. In other
enbo y ; t
10076] - & 1po S b fE Sl fcdblon hbfhod? BCHRAY BEALE AEreltion (LCR) (for
example, Watant Waha@e ﬂu’fbmlc)sr 49,f5609( 1989y, Mddgmm aal., Soletlhat24 bf1077 (1988)
Abraham Lincol n a? t hat further gfnatlon IS Proc. Natl.
and Barrigge 9t b GeRg 80444 (909 b earseription amiplifisaiion LK yphesqf. Proc. Nar
i nvention also provides a systen1of conmput er code for
generati ng new rul es, nndlfylnﬂ rul es, conbining
rul es, periodically updating t &rule set with new
rules, maintaining a database of genomic profile
securely, applylng the rules to the genon1c proflles

. = T . .
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same-day or overnight delivery. Included in the
collection kit is a container for a sanple, as well as

w@amRaeisay _material s for ex i ted delj . of PETES2007/086138
Acad. chéfn?ﬁl _ -'#g7%1|156é¥%§%raydfwﬁ§2'h e'5é, %légﬁ%rténg%ﬁ%qwsmphcatwn
(Guatelli ngl.,kPrtoc%ﬁa)lcsa%’. !SPE lb?df 8 7(“%’74‘19& v® @f%fﬁ fand Q’V@%ﬁ)é@%), selective

sanpl'e t0 the sanple bSprocessing facility, or
amplificatish of adrgetypolandclensde steuencess (LS. Batc dlos b 0t21%6)y consensus sequence
i %enonic profil e and Ehenot{pe %rofile, whi ch ggﬁ occur |

primed pelypisads ditbreaption (GBrRGER) (¥ SoTat e 4t APY v aggaly primed
pomerc SRSy o3 PEROTL AL L, 1507830 0B, S4BASYnffic acid bas
sequence iatnpl Hidadba (INIABSA B abllitg citdée amplificatior (RCaA)| sultiple displacement

. available collection kit such as that availabkf fnoq1 . .
amplificafing (IR01 615 836 505 $al 34, L2 el G2 Q0o pid giicler opsigele amplification
(C2CA) (Rp1 8¢ BP'P, bEVRI N Ee P 5p) £ £95Lk8Ss159 206). (38 UK. P "Nos.

convénient y ‘provi des a sal'iva sanple 1n”a contal ner
5,409,818, 505545 £l dnd @, 0681663 teagh @ f wWtdch Beiaksrponsted hotein bgrefekence). Other

.. addition, a saliva sanple _can_be staored and shi ppe t
amplificafign methogethat B bereed 329 Asycaived dpdsi% ital Moy i%f‘@g?d%‘gﬁﬁ%agloa
it [ r [ [ .
509,51 FUECI TN 561 518090 SRR SPING P24y 7, cach o which

is incorpqraredarséinpyatefateg. 105. Typically, the 15 custoner may
use packaging materials provided in the collection kit

to deli d the s le t | t b .
[0077]  exepelienertiapiatsispomsoatoide 13aik fiysaieryetgine any of several
methods. f%é{rehﬁrmﬁl‘ﬁﬁ&é glee km}ﬁigﬂthﬁt {oailaeﬁﬁf}pééﬁeﬁp @%riﬁfi@ﬁ@%ﬁfﬁlclude, but are

e sanple and generates the genom'c profile may
not limiteddbe DA A eequapcny by gbserentanethbdalpgiesy PGR: bisked mesthods, fragment

nd requirenments. For exanple, in the United , L4
length pofsespbiymgsteyp Greatristign et lepgh wzﬂnagpﬁlm TBFLES tfavage

i . F | _ .
gt B B Rl RO B Oy e 1 e
oligonuclbbiideas altesephatecess. ( TABYlan RCR aretbod the invader sieticel, the DNA chip

agencies.. In the United States, a clinical |a
method), mgfhods Usieg 8 arinasy cHensig tostonRRss Phetenet (§I&L B ror/Ms
atipsy | nprovenment Amendnents of 1988 (CLIA).
IndhOdL%%gl 41At step 107, the | aboratory processes the
sanpl e as previously described to isolate 25 the _ )
[0078] geneln oneempbdinnéntDihiglr deRiNty IANA arsaysisofsed Her BB idertdfication and

eneti c sanpl e and generat.ign of. nom.G..profile i .
profile gqfiRERoe MGMEEYAATS Pap e lipALpLibIR FipH ATERG: dng JHumina (sce
Affymetr¥ 6khéChip® IGO0 R8¢ MARall SR hAek aNRYE ClA-VEAAincorporated by

met hodol ogi es may be used to generate a SNP profile.
referenceRrSengnix® humanHanfi$ O¥egeriatypiag dclgp,c]iluggn@,rgan Diego, CA).
commercially available platfornms fromAffymetrix or

[1lumna, is us or SNP identifi Lon d praf |
100791 geneF 4t PiHmPleoR SDUARMITS cah BR@ a1 Raftipighbicinan 900.000
SNPs usifi€ 08y AtBehdisk endme MidaBlunan SNPeAhp 6a% SAKersively, more than
escri bed above in nore detail. As technol ogy. evol ves,

500,000 $NBs thraugh pdode-genome sampling pnelysiganay hpdeteaningsiyy ugiag the

hi gh Sity SNR profil h [ t
o) BT SR o S50 AR oGPRELTE. et of o human
genome i§ ifiedl tRfough@ siufs@rirer ampINiddtldniRad éiBasiag restriction enzyme
_ 1001351v0 2008/ 1' 060715105Wi ng generation of an i
digested, adaptor-igatedhugaamasnomicd?Nie, As showa A H e 2atiecqngentration of the
. ef er abl e, A .
s DRSS 3B pEDSAP A, DTSR IATE s B0t o e vty o

the sampMhiRt&@niihed pribptaedritiming withostgsl106r Iff tht sampieafmeatnihe PCR and
The genorricgrofile,and related informatio mag bg )
fragmentatin standarfs) the spmpleds degatured. dafeded, @GSrﬂtl%l% QY‘?/“ ized to a microarray
information and the genomc 5profile limted as
directed by the individual and/gr his or her personal
physi ci an. Ot hers, such as farﬁlgy and the genetic
counsel or of the individual may al so be permtted
access by the subscriber. [00136] The database or vault

T e o o o o,
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mental traits, age, social life, environnent and the
i ke. 1001401l n one enbodi nent, an individual may have

_ WO b@s/o6TIenom ¢ gr ofile determ ned free of charper/U$2007/086138
consisting pegmall PN  profesytesperidicdarations|an a gorted AHYAT furese: 1he amount of

label thatthgls ﬁ%ﬁ tt(') al . fobe agraefuhgtig? 15&# e{ngﬁﬁ)ég DRFA is%ie%% |i§/ monitored,
b flelndlw al’s i n order f)o av %ree access to

thereby yidi@ing sphieditiepforpiabibhlagd asshltapp SNPSgenotypihper
enbodi nents, the individuals that fill out the

gquestionnaires may be entitled to a subscrjption .
[0080] ypgr hige of ShecA TEymagtrik Kagnedir SHEK A say ds sartied put gegqrding to the

a5 BHEHES LR, BB ol 2T BUESRAS Ftee  to

Styl restrichib@refdbhi¢lcabep Oitid digestad DNA datissndsgated withcd Napl or Styl adaptor
rel evant genetic variants at 10step 121 is fi

: ! ) P i.rst
oligonuclgetidethatirespestiveby sanealy & sithes he Mapl eortyl sestrigteddpNA. The adaptor-
.. i tific. . i Xp . i
consinin L USRS | AT CROMEASE Ao DN g
between #@RM2Y0 iahd A0 datepaiad, astcopfifhdd by gel eleatippleoresis. PIEER products that

United States, the FDA_may provi de oversight througﬂ
meet the aipphfgaiiontandasdare Awiifigd and nyantitied ferdragmentatiped ng PCR products

v ol SRy TR i, OV hcin
DNA fragifiehte shelildrbel lessathan 260haes pdivs randromnavtepage about 180 base pairs, as

addi ti onal genetic variant-disea@F or condi tion
confirmed by es] slertaprhorgsia. Sampled that Part Gadragmaatiopsiandard are then labeled
. . C . . t
with a biQEE A B th R Ao GhRARa AT ARKGEAT P labeled fragmonts are
next denatwied @hdtthenbybridizedl ited atGerd@Ghip@SOKr ardat. abalbevinlg Igtbeilization, the
~125. 1001421The dat abase of approved,,valigated g .
array is signgdaIqnfo sermBg in 8 dueeiStenRIPPaTHeONSIERNBE] Sifeptvifin phycoerythin
- W i i vi i i . adviant: RV ..
(SAPE) s Ry st o Bicdfon ) WiRHEOIAPRRLE aKti-stroptavidin
antibody {guatle and fivat stafn withesasprvidinphiydodrytins (SASE)owiftey labeling, the array
) conpi lation of ,an ipdividual's genomc profile, )
is covered HAtAATHHERY B%‘tﬁi&%/b‘é&@o%”fde 4P SEHIC At & SgErRsT iRl gs the Affymetrix
CkmcChqégEBHﬂQ36@UpariSon of the individual's nucleotide
genetic) variants or markers with a database of human
nucl eotide variants that have been correlated to a )
[0081] par t Amalysis e fylbeyinguchneis gafdnsdismetro tigneCbip Homan Mapping

A Erie T e e e
Briefly, a?ﬁﬁi‘éﬁio%tdﬂﬁ% %att? gs B YD CiRPathify S@ﬁ@ﬁf?@}@b% BB&urs. Data may

ey are foun be positive or negative for a = _
also be aqyeredtusing AsRyniettixdgnesidp Cominatd fogsele™ Al hieaditisitirapt raw data is

Il receiy el ative risk.anq/o redi sposi i at.a
tollowed i agalysfrer i iseGiia b PiTE Anpy=Bat P G CEELar O purposes of
the preselgt[iﬂ{/&ﬁi&ﬁ sgmgle‘él WHELEGTYPE Gl @tOypIRsdHah 8905 aAs&kcluded. Samples
l'ood clotting). For exanple, genotype correlations in
are then ékabiined witiyBREMMcinddedSNiRer adigtirithonanayyes diSeawdes with a BRLMM

e S 0 s RSB e P ¥, o
associatidd ﬁfﬂly&@fsﬁ_ﬁ#ﬁﬁhﬁﬂ? ahd 94hpleSSvittba IMAPEr qalitRisdexsr less than 0.45

i ncl uded. "The subject business nmethod therefore
and/or a Pamly Weintema pyeilse of lass thant G000 hrei axglidedf di seases

and conditions w thout any preconceived notion of what

oosa1 5 s RBER Bb 3P ul SB g PRy i, sencic varaions
such as SBIPRGEdMRAtationt b BedefeyRd WBODNeA 8équensirgh dDNA &quencing may also be
coupled to the genone wi de individual profile are _ |
used to sqieneeaisebstantial Mosiemor the prfixgp senomigsaueneeiqfpn individual.
phenot ypes or physical traits such as hair color. In
preferred enbodi nents, a rule or rule set is applied
to the genomc profile or SNP'EbeiIe of an
i ndi vi dual, as described above. Application of the
rules to 5 a genomc profile generates a phenotype

Y L Y NN A A N
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WD 2008/ 067551PCT/ US2007/ 086138 entire rule set with
rules that had al ready been applied. The results of
_ Wo bmsioedsvi dual ' s updat ed genotype correl ati ONBCHUS2007/086138
Traditionplp\qomamon PMNAseguercing ag been based pnpodyacrylamide gel fractionation to
et i al . r of i .

rsotve o GRRIARbAF iy AR HREL SRR TSIIEE B1AL 1152 AR P s
74:5463-589R B 77)). sAhesiatipé ntsthodsthap@sagh @ndrcohtihge &b Yeveloped to increase

and conbinations thereof 5 can be provided. Likew se,

the speedsupdsrase pf DOVA Iseqesnsing nFergxpmpe high throughpptang single molecule
sequencirgah@hﬁgs elg t d Qoe TR gLai abld b Sn&#%vyoija%eﬁ? ﬂo%lg ﬁg%ﬁ Yife Sciences

genotype correlattions. Thus, eve
Branford €M) (MaAgidies BEsl., \Wikude Y2005 ) W3Y 1B 260880 5) R Sos@aMiEward, CA);
( n_m orss{)lgc(ri p't@:uon pur chased gmt)he I ndi Vi du?l@ f%omgan o )
Helicos BipSe¢igneeseorpotasinar (Grmbridgeo MA) USs @pphieationager Mo d4d 67046, filed

s 25, P8 RS0 0l Bl RASTRMRRRE 34 . 1115031

filed Apr#@9i go@3scription 10 level may be varying levels of
service. For exanple, a particular subscription |evel

could provide references for genetic counselin .

[0083] physiAdienns indivrdusdistgeagmie Peodpes pereratedin step; ﬁ{f ghe profile is stored
. . nr i i | i e _

agitalty 55 AR RO 4% B 0 Ao e FBAIEE T genomic
profile is k}céddddaphodimmputer asadhblerfoarhod bemibredtdigapy o fedath setund may be

subscription may depend on the number of phenot \épes an )
stored as p dgtapig aYhe i genamic RrABle maK&soPypkedss apdl pan be accessed again

N i [

. 0515 AP LB, T BT, IR SH 50K L poin et o an
individual.0Ba&0H4ata paittey haeea phiralityeofsdds elenpntonOne dhth element is the

. .provide for an initial genonme-w de, genotyEe
unique idegfifien, yeechie, idgniity theindividust s ssnompeprafiley Lidnay bs a bar code.

Ancter QERRB LR o RS, A S DR IBIOL Rguence of e
individualgi gteihainea rmlit% @L@nerﬁg berespontirgntal the genatype aidrmiationimay also be
t t d diti I
included fipeeltia DOy FOEXARIEH AU ST AP T SO NS I SPs identified by
microura 4yl THGEL Ok FAFLHAD QIR GOBSE) SR gk Rion mamer,
the SNP sitfilisber| sndéiefpulymdrpitid noclkeoddaodherglataélenrents may iedhromosome
.. available to individuals on a_ subscription basi The
position qffha eesotyny oo n.ABiality &%@M‘ﬁs &R, Gy dath filegsinages of the
data, andteQ&aQ%ﬁ%ﬂéH%ﬁf%/&'reé?f subscription. Subscription to
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across, or MRES KBRS AP Bntire genome) will be analyzed for genotype correlations. In

subsequent analyses, either the entire information can be accessed, or a portion thereof, from the

stored, or banked genomic profile, as desired or appropriate.

Comparison of genomic profile with database of genotype correlations.

[0086] In step 110, genotype correlations are obtained from scientific literature.
Genotype correlations for genetic variations are determined from analysis of a population of
individuals who have been tested for the presence or absence of one or more phenotypic traits of
interest and for genotype profile. The alleles of each genetic variation or polymorphism in the
profile are then reviewed to determine whether the presence or absence of a particular allele is
associated with a trait of interest. Correlation can be performed by standard statistical methods
and statistically significant correlations between genetic variations and phenotypic characteristics
are noted. For example, it may be determined that the presence of allele Al at polymorphism A
correlates with heart disease. As a further example, it might be found that the combined
presence of allele A1 at polymorphism A and allele Bl at polymorphism B correlates with
increased risk of cancer. The results of the analyses may be published in peer-reviewed
literature, validated by other research groups, and/or analyzed by a committee of experts, such as

geneticists, statisticians, epidemiologists, and physicians, and may also be curated.

[0087] In FIGS. 4, 5, and 6 are examples of correlations between genotypes and
phenotypes from which rules to be applied to genomic profiles may be based. For example, in
FIGS. 4A and B, each row corresponds to a phenotype/locus/ethnicity, wherein FIGS. 4C
through I contains further information about the correlations for each of these rows. As an
example, in FIG. 4A, the “Short Phenotype Name” of BC, as noted in FIG. 4M, an index for the
names of the short phenotypes, is an abbreviation for breast cancer. In row BC_4, which is the
generic name for the locus, the gene LSP1 is correlated to breast cancer. The published or
functional SNP identified with this correlation is rs3817198, as shown in FIG. 4C, with the
published risk allele being C, the nonrisk allele being T. The published SNP and alleles are
identified through publications such as seminal publications as in FIGS. 4E-G. In the example
of LSP1 in FIG. 4E, the seminal publication is Easton et al., Nature 447:713-720 (2007). FIGS.
22 and 25 further list correlations. The correlations in FIGS. 22 and 25 may be used to calculate
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[0088] éDDl Alﬂemegn% y, i E:&‘rela&ggg hm%ly b%[)gl_el:%%ra%e& grl?)%"lx tHe slfored g%lr_fcl)mlc profiles.
For example, individuals with stored genomic profiles may also have known phenotype
information stored as well. Analysis of the stored genomic profiles and known phenotypes may
generate a genotype correlation. As an example, 250 individuals with stored genomic profiles
also have stored information that they have previously been diagnosed with diabetes. Analysis
of their genomic profiles is performed and compared to a control group of individuals without
diabetes. It is then determined that the individuals previously diagnosed with diabetes have a
higher rate of having a particular genetic variant compared to the control group, and a genotype

correlation may be made between that particular genetic variant and diabetes.

[0089] In step 112, rules are made based on the validated correlations of genetic variants
to particular phenotypes. Rules may be generated based on the genotypes and phenotypes
correlated as listed in Table 1, for example. Rules based on correlations may incorporate other
factors such as gender (e.g. FIG. 4) or ethnicity (FIGS. 4 and 5), to generate effects estimates,
such as those in FIGS. 4 and 5. Other measures resulting from rules may be estimated relative
risk increase such as in FIG. 6. The effects estimates and estimated relative risk increase may be
from the published literature, or calculated from the published literature. Alternatively, the rules
may be based on correlations generated from stored genomic profiles and previously known

phenotypes. In some embodiments, the rules are based on correlations in FIGS. 22 and 25.

[0090] In a preferred embodiment, the genetic variants will be SNPs. While SNPs occur
at a single site, individuals who carry a particular SNP allele at one site often predictably carry
specific SNP alleles at other sites. A correlation of SNPs and an allele predisposing an
individual to disease or condition occurs through linkage disequilibrium, in which the non-
random association of alleles at two or more loci occur more or less frequently in a population

than would be expected from random formation through recombination.

[0091] Other genetic markers or variants, such as nucleotide repeats or insertions, may
also be in linkage disequilibrium with genetic markers that have been shown to be associated
with specific phenotypes. For example, a nucleotide insertion is correlated with a phenotype and
a SNP is in linkage disequilibrium with the nucleotide insertion. A rule is made based on the
correlation between the SNP and the phenotype. A rule based on the correlation between the

nucleotide insertion and the phenotype may also be made. Either rules or both rules may be
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[0092] hypeMhengiholink¥gErsduypilisrivansa disease predisposing allele cosegregates with a

particular allele of a SNP or a combination of particular alleles of SNPs. A particular
combination of SNP alleles along a chromosome is termed a haplotype, and the DNA region in
which they occur in combination can be referred to as a haplotype block. While a haplotype
block can consist of one SNP, typically a haplotype block represents a contiguous series of 2 or
more SNPs exhibiting low haplotype diversity across individuals and with generally low
recombination frequencies. An identification of a haplotype can be made by identification of
one or more SNPs that lie in a haplotype block. Thus, a SNP profile typically can be used to
identify haplotype blocks without necessarily requiring identification of all SNPs in a given

haplotype block.

[0093] Genotype correlations between SNP haplotype patterns and diseases, conditions
or physical states are increasingly becoming known. For a given disease, the haplotype patterns
of a group of people known to have the disease are compared to a group of people without the
disease. By analyzing many individuals, frequencies of polymorphisms in a population can be
determined, and in turn these frequencies or genotypes can be associated with a particular
phenotype, such as a disease or a condition. Examples of known SNP-disease correlations
include polymorphisms in Complement Factor H in age-related macular degeneration (Klein et
al., Science: 308:385-389, (2005)) and a variant near the INSIG2 gene associated with obesity
(Herbert et al., Science: 312:279-283 (2006)). Other known SNP correlations include
polymorphisms in the 9p21 region that includes CDKN2A and B, such as ) such as rs10757274,
152383206, rs13333040, rs2383207, and rs10116277 correlated to myocardial infarction
(Helgadottir et al., Science 316:1491-1493 (2007); McPherson et al., Science 316:1488-1491
(2007))

[0094] The SNPs may be functional or non-functional. For example, a functional SNP
has an effect on a cellular function, thereby resulting in a phenotype, whereas a non-functional
SNP is silent in function, but may be in linkage disequilibrium with a functional SNP. The SNPs
may also be synonymous or non-synonymous. SNPs that are synonymous are SNPs in which the
different forms lead to the same polypeptide sequence, and are non-functional SNPs. If the
SNPs lead to different polypetides, the SNP is non-synonymous and may or may not be
functional. SNPs, or other genetic markers, used to identify haplotypes in a diplotype, which is 2

or more haplotypes, may also be used to correlate phenotypes associated with a diplotype.
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[0095] art elypoifered emh@dﬁﬂeﬁlty,rﬁar a rdleﬁbdteegﬁnémﬂbiquemza genetic marker in
linkage dlslec?ltl)l? %%mA\%?@lSantorﬂlle% gé%gtrul: marker that is correlated with a phenotype, the
genetic marker may have a r* or D’ score, scores commonly used in the art to determine linkage
disequilibrium, of greater than 0.5. In preferred embodiments, the score is greater than 0.6, 0.7,
0.8, 0.90, 0.95 or 0.99. As aresult, in the present invention, the genetic marker used to correlate
a phenotype to an individual’s genomic profile may be the same as the functional or published
SNP correlated to a phenotype, or different. For example, using BC_4, the test SNP and
published SNP are the same, as are the test risk and nonrisk alleles are the same as the published
risk and nonrisk alleles (FIGS. 4A and C). However, for BC_5, CASP8 and its correlation to
breast cancer, the test SNP is different from its functional or published SNP, as are the test risk
and nonrisk alleles to the published risk and nonrisk alleles. The test and published alleles are
oriented relative to the plus strand of the genome, and from these columns, it can be inferred the
homozygous risk or nonrisk genotype, which may generate a rule to be applied to the genomic
profile of individuals such as subscribers. In some embodiments, the test SNP may not yet be
identified, but using the published SNP information, allelic differences or SNPs may be
identified based on another assay, such as TagMan. For example, AMD_5 in FIG. 25A, the
published SNP is rs1061170 but a test SNP has not been identified. The test SNP may be
identified by LD analysis with the published SNP. Alternatively, the test SNP may not be used,

and instead, TagMan or other comparable assay, will be used to assess an individual’s genome

having the test SNP.

[0096] The test SNPs may be “DIRECT” or “TAG” SNPs (FIGS. 4E-G, FIG. 5). Direct
SNPs are the test SNPs that are the same as the published or functional SNP, such as for BC_4.
Direct SNPs may also be used for FGFR2 correlation with breast cancer, using the SNP
rs1073640 in Europeans and Asians, where the minor allele is A and the other allele is G (Easton
et al., Nature 447:1087-1093 (2007)). Another published or functional SNP for FGFR2
correlation to breast cancer is 1s1219648, also in Europeans and Asians (Hunter et al., Nat.
Genet. 39:870-874 (2007)). Tag SNPs are where the test SNP is different from that of the
functional or published SNP, as in for BC_S. Tag SNPs may also be used for other genetic
variants such as SNPs for CAMTAL1 (rs4908449), 9p21 (rs10757274, rs2383206, rs13333040,
1s2383207, 1s10116277), COL1A1 (rs1800012), FVL (1s6025), HLA-DQA1 (rs4988889,
1s2588331), eNOS (rs1799983), MTHFR (rs1801133), and APC (15s28933380).
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(2005)), thy&@anm Geng MutaBion database (SGMED pabbe databass tee vsww.hgmd.org),
and the Sﬂ{gig R Polymorphism database (dbSNP) (see www.ncbi.nlm.nih.gov/SNPY/).

These databases provide SNP haplotypes, or enable the determination of SNP haplotype patterns.
Accordingly, these SNP databases enable examination of the genetic risk factors underlying a
wide range of diseases and conditions, such as cancer, inflammatory diseases, cardiovascular
diseases, neurodegenerative diseases, and infectious diseases. The diseases or conditions may be
actionable, in which treatments and therapies currently exist. Treatments may include
prophylactic treatments as well as treatments that ameliorate symptoms and conditions, including

lifestyle changes.

[0098] Many other phenotypes such as physical traits, physiological traits, mental traits,
emotional traits, ethnicity, ancestry, and age may also be examined. Physical traits may include
height, hair color, eye color, body, or traits such as stamina, endurance, and agility. Mental traits
may include intelligence, memory performance, or learning performance. Ethnicity and ancestry
may include identification of ancestors or ethnicity, or where an individual’s ancestors originated
from. The age may be a determination of an individual’s real age, or the age in which an
individual’s genetics places them in relation to the general population. For example, an
individual’s real age is 38 years of age, however their genetics may determine their memory
capacity or physical well-being may be of the average 28 year old. Another age trait may be a

projected longevity for an individual.

[0099] Other phenotypes may also include non-medical conditions, such as “fun”
phenotypes. These phenotypes may include comparisons to well known individuals, such as
foreign dignitaries, politicians, celebrities, inventors, athletes, musicians, artists, business people,
and infamous individuals, such as convicts. Other “fun” phenotypes may include comparisons to
other organisms, such as bacteria, insects, plants, or non-human animals. For example, an
individual may be interested to see how their genomic profile compares to that of their pet dog,

or to a former president.

[00100] At step 114, the rules are applied to the stored genomic profile to generate a
phenotype profile of step 116. For example, information in FIGS. 4, 5, or 6 may form the basis
of rules, or tests, to apply to an individual’s genomic profile. The rules may encompass the

information on test SNP and alleles, and the effect estimates of FIG. 4, where the UNITS for
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RN), an 61‘9?1215513 %&éﬁsé Q{rggg OB C@'}gﬁ%&%‘?& Sﬂtle effect estimmate may
be carrier risk, which is RR or RN vs NN. In yet other embodiments, the effect estimate may be
based on the allele, an allelic risk such as R vs. N. There may also be two locus (FIG. 4J) or
three locus (FIG. 4K) genotypic effect estimate (¢.g. RRRR, RRNN, etc for the 9 possible
genotype combinations for a two locus effect estimate). The test SNP frequency in the public

HapMap is also noted in FIGS. 4H and 1.

[00101] In other embodiments, information from FIGS. 21, 22, 23, and/or 25 may be used
to generate information to apply to an individual’s genomic profile. For example, the
information may be used to generate GCI or GCI Plus scores for an individual (for example,
FIG. 19). The scores may be used to generate information on genetic risks, such as estimated
lifetime risk, for one or more conditions in the phenotype profile of an individual (for example,
FIG. 15). the methods allow calculating estimated lifetime risks or relative risks for one or more
phenotypes or conditions as listed in FIGS. 22 or 25. The risk for a single condition may be
based on one or more SNP. For example, an estimated risk for a phenotype or condition may be
based on at least 2, 3,4, 5,6, 7, 8,9, 10, 11, or 12 SNPs, wherein the SNPs for estimating a risk
may be published SNPs, test SNPs, or both (for example, FIG. 25).

[00102] The estimated risk for a condition may be based on the SNPs as listed in FIG. 22
or 25. In some embodiments, the risk for a condition may be based on at least one SNP. For
example, assessment of an individual’s risk for Alzheimers (AD), colorectal cancer (CRC),
osteoarthritis (OA) or exfoliation glaucoma (XFG), may be based on 1 SNP (for example,
154420638 for AD, rs6983267 for CRC, rs4911178 for OA and rs2165241 for XFG). For other
conditions, such as obesity (BMIOB), Graves’ disease (GD), or hemochromatosis (HEM), an
individual’s estimated risk may be based on at least 1 or 2 SNPs (for example, rs9939609 and/or
159291171 for BMIOB; DRB1*0301 DQA1*0501 and/or rs3087243 for GD; rs1800562 and/or
15129128 for HEM). For conditions such as, but not limited to, myocardial infarction (MI),
multiple sclerosis (MS), or psoriasis (PS), 1, 2, or 3 SNPs may be used to assess an individual’s
risk for the condition (for example, rs1866389, rs1333049, and/or rs6922269 for MI; rs6897932,
rs12722489, and/or DRB1*1501 for MS; rs6859018, rs11209026, and/or HLAC*0602 for PS).
For estimating an individual’s risk of restless legs syndrome (RLS) or celiac disease (CelD), 1, 2,
3, or 4 SNPs (for example, rs6904723, rs2300478, rs1026732, and/or 19296249 for RLS;
rs6840978, rs11571315, rs2187668, and/or DQA1*0301 DQB1*0302 for CelD). For prostate
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(RA), 1, BYSUER] G & GRS, &N BEIRUQESSexample, 1510737680, 1510490924, rs541862,
rs2230199, rs1061170, and/or rs9332739 for AMD; 156679677, rs11203367, rs6457617,
DRB*0101, DRB1*0401, and/or DRB1*0404 for RA). For estimating an individual’s lifetime
risk of breast cancer (BC), 1, 2, 3, 4, 5, 6 or 7 SNPs may be used (for example, rs3803662,
rs2981582, rs4700485, rs3817198, rs17468277, rs6721996, and/or rs3803662). For estimating
an individual’s lifetime risk of Crohn’s disease (CD) or Type 2 diabetes (T2D), 1, 2, 3,4, 5, 6, 7,
8,9, 10, or 11 SNPs may be used (for example, rs2066845, rs5743293, rs10883365, rs17234657,
rs10210302, rs9858542, rs11805303, rs1000113, rs17221417, rs2542151, and/or rs10761659 for
CD; 1513266634, 154506565, rs10012946, rs7756992, rs10811661, rs12288738, rs8050136,
rs1111875, rs4402960, rs5215, and/or rs1801282 for T2D). In some embodiments, the SNPs
used as a basis for determining risk may be in linkage disequilibrium with the SNPs as

mentioned above, or listed in FIG. 22 or 25.

[00103] The phenotype profile of an individual may comprise a number of phenotypes. In
particular, the assessment of a patient’s risk of disease or other conditions such as likely drug
response including metabolism, efficacy and/or safety, by the methods of the present invention
allows for prognostic or diagnostic analysis of susceptibility to multiple, unrelated diseases and
conditions, whether in symptomatic, presymptomatic or asymptomatic individuals, including
carriers of one or more disease/condition predisposing alleles. Accordingly, these methods
provide for general assessment of an individual’s susceptibility to disease or condition without
any preconceived notion of testing for a specific disease or condition. For example, the methods
of the present invention allow for assessment of an individual’s susceptibility to any of the
several conditions listed in Tables 1, FIG. 4, 5, or 6, based on the individual’s genomic profile.
Furthermore, the methods allow assessments of an individual’s estimated lifetime risk or relative

risk for one or more phenotype or condition, such as those in FIGS. 22 or 25.

[00104] The assessment preferably provides information for 2 or more of these conditions,
and more preferably, 3, 4, 5, 10, 20, 50, 100 or even more of these conditions. In preferred
embodiments, the phenotype profile results from the application of at least 20 rules to the
genomic profile of an individual. In other embodiments, at least 50 rules are applied to the
genomic profile of an individual. A single rule for a phenotype may be applied for monogenic

phenotypes. More than one rule may also be applied for a single phenotype, such as a multigenic
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[00105] Following an initial screening of an individual patient’s genomic profile, updates

of an individual’s genotype correlations are made (or are available) through comparisons to
additional nucleotide variants, such as SNPs, when such additional nucleotide variants become
known. For example, step 110 may be performed periodically, for example, daily, weekly, or
monthly by one or more people of ordinary skill in the field of genetics, who scan scientific
literature for new genotype correlations. The new genotype correlations may then be further
validated by a committee of one or more experts in the field. Step 112 may then also be

periodically updated with new rules based on the new validated correlations.

[00106] The new rule may encompass a genotype or phenotype without an existing rule.
For example, a genotype not correlated with any phenotype is discovered to correlate with a new
or existing phenotype. A new rule may also be for a correlation between a phenotype for which
no genotype has previously been correlated to. New rules may also be determined for genotypes
and phenotypes that have existing rules. For example, a rule based on the correlation between
genotype A and phenotype A exists. New research reveals genotype B correlates with phenotype
A, and a new rule based on this correlation is made. Another example is phenotype B is

discovered to be associated with genotype A, and thus a new rule may be made.

[00107] Rules may also be made on discoveries based on known correlations but not
initially identified in published scientific literature. For example, it may be reported genotype C
is correlated with phenotype C. Another publication reports genotype D is correlated with
phenotype D. Phenotype C and D are related symptoms, for example phenotype C may be
shortness of breath, and phenotype D is small lung capacity. A correlation between genotype C
and phenotype D, or genotype D with phenotype C, may be discovered and validated through
statistical means with existing stored genomic profiles of individuals with genotypes C and D,
and phenotypes C and D, or by further research. A new rule may then be generated based on the
newly discovered and validated correlation. In another embodiment, stored genomic profiles of
a number of individuals with a specific or related phenotype may be studied to determine a
genotype common to the individuals, and a correlation may be determined. A new rule may be

generated based on this correlation.

[00108] Rules may also be made to modify existing rules. For example, correlations
between genotypes and phenotypes may be partly determined by a known individual

characteristic, such as ethnicity, ancestry, geography, gender, age, family history, or any other
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when the individual has genotype E. However, if an individual is of a particular ethnicity, the
probability is 5%. A new rule may be generated based on this result and applied to individuals
with that particular ethnicity. Alternatively, the existing rule with a determination of 35% may
be applied, and then another rule based on ethnicity for that phenotype is applied. The rules
based on known individual characteristics may be determined from scientific literature or
determined based on studies of stored genomic profiles. New rules may be added and applied to
genomic profiles in step 114, as the new rules are developed, or they may be applied

periodically, such as at least once a year.

[00109] Information of an individual’s risk of disease can also be expanded as technology
advances allow for finer resolution SNP genomic profiles. As indicated above, an initial SNP
genomic profile readily can be generated using microarray technology for scanning of 500,000
SNPs. Given the nature of haplotype blocks, this number allows for a representative profile of
all SNPs in an individual’s genome. Nonetheless, there are approximately 10 million SNPs
estimated to occur commonly in the human genome (the International HapMap Project;
www.hapmap.org). As technological advances allow for practical, cost-efficient resolution of
SNPs at a finer level of detail, such as microarrays of 1,000,000, 1,500,000, 2,000,000,
3,000,000, or more SNPs, or whole genomic sequencing, more detailed SNP genomic profiles
can be generated. Likewise, cost-efficient analysis of finer SNP genomic profiles and updates to
the master database of SNP-disease correlations will be enabled by advances in computational

analytical methodology.

[00110] After generation of phenotype profile at step 116, a subscriber or their health care
manager may access their genomic or phenotype profiles via an on-line portal or website as in
step 118. Reports containing phenotype profiles and other information related to the phenotype
and genomic profiles may also be provided to the subscriber or their health care manager, as in
steps 120 and 122. The reports may be printed, saved on the subscriber’s computer, or viewed

on-line.

[00111] A sample on-line report is shown in FIG. 7. The subscriber may choose to
display a single phenotype, or more than one phenotype. The subscriber may also have different

viewing options, for example, as shown in FIG. 7, a “Quick View” option. The phenotype may
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link leading to the drug manufacturer’s website. Another link may provide an option for the
subscriber to have a pharmacogenomic profile generated, which would include information such
as their likely response to the drug based on their genomic profile. Links to alternatives to the
drug may also be provided, such as preventative action such as fitness and weight loss, and links
to diet supplements, diet plans, and to nearby health clubs, health clinics, health and wellness
providers, day spas and the like may also be provided. Educational and informational videos,
summaries of available treatments, possible remedies, and general recommendations may also be

provided.

[00112] The on-line report may also provide links to schedule in-person physician or
genetic counseling appointments or to access an on-line genetic counselor or physician,
providing the opportunity for a subscriber to ask for more information regarding their phenotype
profile. Links to on-line genetic counseling and physician questions may also be provided on the

on-line report.

[00113] Reports may also be viewed in other formats such as a comprehensive view for a
single phenotype, wherein more detail for each category is provided. For example, there may be
more detailed statistics about the likelihood of the subscriber developing the phenotype, more
information about the typical symptoms or phenotypes, such as sample symptoms for a medical
condition, or the range of a physical non-medical condition such as height, or more information
about the gene and genetic variant, such as the population incidence, for example in the world, or
in different countries, or in different age ranges or genders. For example, FIG. 15 shows a
summary of estimated lifetime risks for a number of conditions. The individual may view more
information for a specific condition, such as prostate cancer (FIG. 16) or Crohn’s disease (FIG.

17).

[00114] In another embodiment, the report may be of a “fun” phenotype, such as the
similarity of an individual’s genomic profile to that of a famous individual, such as Albert
Einstein. The report may display a percentage similarity between the individual’s genomic
profile to that of Einstein’s, and may further display a predicted IQ of Einstein and that of the
individual’s. Further information may include how the genomic profile of the general population

and their IQ compares to that of the individual’s and Einstein’s.
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medical phenotypes, or only actionable medical phenotypes. For example, actionable
phenotypes and their correlated genotypes, may include Crohn’s disease (correlated with IL23R
and CARD 15), Type 1 diabetes (correlated with HLA-DR/DQ), lupus (correlated HLA-DRB1),
psoriasis (HLA-C), multiple sclerosis (HLA-DQA1), Graves disease (HLLA-DRB1), rheumatoid
arthritis (HLA-DRB1), Type 2 diabetes (TCF7L2), breast cancer (BRCA2), colon cancer (APC),
episodic memory (KIBRA), and osteoporosis (COL1A1). The individual may also choose to
display subcategories of phenotypes in their report, such as only inflammatory diseases for
medical conditions, or only physical traits for non-medical conditions. In some embodiments,
the individual may choose to show all conditions an estimated risk was calculated for the
individual by highlighting those conditions (for example, FIG. 15A, D), highlighting only
conditions with an elevated risk (FIG. 15B), or only conditions with a reduced risk (FIG. 15C).

[00116] Information submitted by and conveyed to an individual may be secure and
confidential, and access to such information may be controlled by the individual. Information
derived from the complex genomic profile may be supplied to the individual as regulatory
agency approved, understandable, medically relevant and/or high impact data. Information may
also be of general interest, and not medically relevant. Information can be securely conveyed to
the individual by several means including, but not restricted to, a portal interface and/or mailing.
More preferably, information is securely (if so elected by the individual) provided to the
individual by a portal interface, to which the individual has secure and confidential access. Such
an interface is preferably provided by on-line, internet website access, or in the alternative,
telephone or other means that allow private, secure, and readily available access. The genomic
profiles, phenotype profiles, and reports are provided to an individual or their health care

manager by transmission of the data over a network.

[00117] Accordingly, FIG. 8 is a block diagram showing a representative example logic
device through which a phenotype profile and report may be generated. FIG. 8 shows a
computer system (or digital device) 800 to receive and store genomic profiles, analyze genotype
correlations, generate rules based on the analysis of genotype correlations, apply the rules to the
genomic profiles, and produce a phenotype profile and report. The computer system 800 may be
understood as a logical apparatus that can read instructions from media 811 and/or network port

805, which can optionally be connected to server 809 having fixed media 812. The system
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internet connection. Such a connection can provide for communication over the World Wide
Web. It is envisioned that data relating to the present invention can be transmitted over such
networks or connections for reception and/or review by a party 822. The receiving party 822 can
be but is not limited to an individual, a subscriber, a health care provider or a health care
manager. In one embodiment, a computer-readable medium includes a medium suitable for
transmission of a result of an analysis of a biological sample or a genotype correlation. The
medium can include a result regarding a phenotype profile of an individual subject, wherein such

a result is derived using the methods described herein.

[00118] A personal portal will preferably serve as the primary interface with an individual
for receiving and evaluating genomic data. A portal will enable individuals to track the progress
of their sample from collection through testing and results. Through portal access, individuals
are introduced to relative risks for common genetic disorders based on their genomic profile.

The subscriber may choose which rules to apply to their genomic profile through the portal.

[00119] In one embodiment, one or more web pages will have a list of phenotypes and
next to each phenotype a box in which a subscriber may select to include in their phenotype
profile. The phenotypes may be linked to information on the phenotype, to help the subscriber
make an informed choice about the phenotype they want included in their phenotype profile.
The webpage may also have phenotypes organized by disease groups, for example as actionable
diseases or not. For example, a subscriber may choose actionable phenotypes only, such as
HLA-DQA1 and celiac disease. The subscriber may also choose to display pre or post
symptomatic treatments for the phenotypes. For example, the individual may choose actionable
phenotypes with pre-symptomatic treatments (outside of increased screening), for celiac disease,
a pre-symptomatic treatment of gluten free diet. Another example may be Alzheimer’s, the pre-
symptomatic treatment of statins, exercise, vitamins, and mental activity. Thrombosis is another
example, with a pre-symptomatic treatment of avoid oral contraceptives and avoid sitting still for
long periods of time. An example of a phenotype with an approved post symptomatic treatment
is wet AMD, correlated with CFH, wherein individuals may obtain laser treatment for their

condition.
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selection of one box. For example, a selection for all phenotypes, only medically relevant

phenotypes, only non-medically relevant phenotypes, only actionable phenotypes, only non-
actionable phenotypes, different disease group, or “fun” phenotypes. “Fun” phenotypes may
include comparisons to celebrities or other famous individuals, or to other animals or éven other
organisms. A list of genomic profiles available for comparison may also be provided on the

webpage for selection by the subscriber to compare to the subscriber’s genomic profile.

[00121] The on-line portal may also provide a search engine, to help the subscriber
navigate the portal, search for a specific phenotype, or search for specific terms or information
revealed by their phenotype profile or report. Links to access partner services and product
offerings may also be provided by the portal. Additional links to support groups, message
boards, and chat rooms for individuals with a common or similar phenotype may also be
provided. The on-line portal may also provide links to other sites with more information on the
phenotypes in a subscriber’s phenotype profile. The on-line portal may also provide a service to
allow subscribers to share their phenotype profile and reports with friends, families, or health
care managers. Subscribers may choose which phenotypes to show in the phenotype profile they

want shared with their friends, families, or health care managers.

[00122] The phenotype profiles and reports provide a personalized genotype correlation to
an individual. The genotype correlations provided to an individual can be used in determining
personal health care and lifestyle choices. If a strong correlation is found between a genetic
variant and a disease for which treatment is available, detection of the genetic variant may assist
in deciding to begin treatment of the disease and/or monitoring of the individual. In the case
where a statistically significant correlation exists but is not regarded as a strong correlation, an
individual can review the information with a personal physician and decide an appropriate,
beneficial course of action. Potential courses of action that could be beneficial to an individual
in view of a particular genotype correlation include administration of therapeutic treatment,
monitoring for potential need of treatment or effects of treatment, or making life-style changes in
diet, exercise, and other personal habits/activities. For example, an actionable phenotype such as
celiac disease may have a pre-symptomatic treatment of a gluten-free diet. Likewise, genotype

correlation information could be applied through pharmacogenomics to predict the likely
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health care managers, such as a physician or genetic counselor. The genomic and phenotype
profiles may be directly accessed by the healthcare manager, by the subscriber printing out a
copy to be given to the healthcare manager, or have it directly sent to the healthcare manager

through the on-line portal, such as through a link on the on-line report.

[00124] Delivery of this pertinent information will empower patients to act in concert with
their physician. In particular, discussions between patients and their physicians can be
empowered through an individual’s portal and links to medical information, and the ability to tie
patient’s genomic information into their medical records. Medical information may include
prevention and wellness information. The information provided to the individual patient by the
present invention will enable patients to make informed choices for their health care. In this
manner, patients will be able to make choices that may help them avoid and/or delay diseases
that their individual genomic profile (inherited DNA) makes more likely. In addition, patients
will be able to employ a treatment regime that personally fits their specific medical needs.
Individuals also will have the ability to access their genotype data should they develop an illness

and need this information to help their physician form a therapeutic strategy.

[00125] Genotype correlation information could also be used in cooperation with genetic
counseling to advise couples considering reproduction, and potential genetic concerns to the
mother, father and/or child. Genetic counselors may provide information and support to
subscribers with phenotype profiles that display an increased risk for specific conditions or
diseases. They may interpret information about the disorder, analyze inheritance patterns and
risks of recurrence, and review available options with the subscriber. Genetic counselors may
also provide supportive counseling refer subscribers to community or state support services.
Genetic counseling may be included with specific subscription plans. In some embodiments,
genetic counseling may be scheduled within 24 hours of request and available during of hours

such as evenings, Saturdays, Sundays, and/or holidays.

[00126] An individual’s portal will also facilitate delivery of additional information
beyond an initial screening. Individuals will be informed about new scientific discoveries that
relate to their personal genetic profile, such as information on new treatments or prevention
strategies for their current or potential conditions. The new discoveries may also be delivered to

their healthcare managers. In preferred embodiments, the subscribers, or their healthcare
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an on-line portal.

[00127] The present invention also provides a system of computer code for generating
new rules, modifying rules, combining rules, periodically updating the rule set with new rules,
maintaining a database of genomic profile securely, applying the rules to the genomic profiles to
determine phenotype profiles, and for generating reports. Computer code for notifying
subscribers of new or revised correlations new or revised rules, and new or revised reports, for
example with new prevention and wellness information, information about new therapies in

development, or new treatments available.

Business method

[00128] The present invention provides a business method of assessing an individual’s
genotype correlations based on comparison of the patient’s genome profile against a clinically-
derived database of established, medically relevant nucleotide variants. The present invention
further provides a business method for using the stored genomic profile of the individual for
assessing new correlations that were not initially known, to generate updated phenotype profiles
for an individual, without the requirement of the individual submitting another biological sample.

A flow chart illustrating the business method is in FIG. 9.

[00129] A revenue stream for the subject business method is generated in part at step 101,
when an individual initially requests and purchases a personalized genomic profile for genotype
correlations for a multitude of common human diseases, conditions, and physical states. A
request and purchase can be made through any number of sources, including but not limited to,
an on-line web portal, an on-line health service, and an individual’s personal physician or similar
source of personal medical attention. In an alternative embodiment, the genomic profile may be

provided free, and the revenue stream is generated at a later step, such as step 103.

[00130] A subscriber, or customer, makes a request for purchase of a phenotype profile.
In response to a request and purchase, a customer is provided a collection kit for a biological
sample used for genetic sample isolation at step 103. When a request is made on-line, by

telephone, or other source in which a collection kit is not readily physically available to the
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phenotype profile, which may occur through an on-line portal.

[00131] As detailed above, genomic DNA can be obtained from any of a number of types
of biological samples. Preferably, genomic DNA is isolated from saliva, using a commercially
available collection kit such as that available from DNA Genotek. Use of saliva and such a kit
allows for a non-invasive sample collection, as the customer conveniently provides a saliva
sample in a container from a collection kit and then seals the container. In addition, a saliva

sample can be stored and shipped at room temperature.

[00132] After depositing a biological sample into a collection or specimen container, a
customer will deliver the sample to a laboratory for processing at step 105. Typically, the
customer may use packaging materials provided in the collection kit to deliver/send the sample

to a laboratory by expedited delivery, such as same-day or overnight courier service.

[00133] The laboratory that processes the sample and generates the genomic profile may
adhere to appropriate governmental agency guidelines and requirements. For example, in the
United States, a processing laboratory may be regulated by one or more federal agencies such as
the Food and Drug Administration (FDA) or the Centers for Medicare and Medicaid Services
(CMBS), and/or one or more state agencies. In the United States, a clinical laboratory may be
accredited or approved under the Clinical Laboratory Improvement Amendments of 1988

(CLIA).

[00134] At step 107, the laboratory processes the sample as previously described to isolate
the genetic sample of DNA or RNA. Analysis of the isolated genetic sample and generation of a
genomic profile is then performed at step 109. Preferably, a genomic SNP profile is generated.
As described above, several methodologies may be used to generate a SNP profile. Preferably, a
high density array, such as the commercially available platforms from Affymetrix or lllumina, is
used for SNP identification and profile generation. For example, a SNP profile may be
generated using an Affymetrix GeneChip assay, as described above in more detail. As
technology evolves, there may be other technology vendors who can generate high density SNP
profiles. In another embodiment, a genomic profile for a subscriber will be the genomic

sequence of the subscriber.
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subscriber.

[00136] The database or vault may be located on-site with the processing laboratory.
Alternatively, the database may be located at a separate location. In this scenario, the genomic
profile data generated by the processing lab can be imported at step 111 to a separate facility that

contains the database.

[00137] After an individual’s genomic profile is generated, the individual’s genetic
variations are then compared against a clinically-derived database of established, medically
relevant genetic variants in step 115. Alternatively, the genotype correlations may not be
medically relevant but still incorporated into the database of genotype correlations, for example,
physical traits such as eye color, or “fun” phenotypes such as genomic profile similarity to a

celebrity.

[00138] The medically relevant SNPs may have been established through the scientific
literature and related sources. The non-SNP genetic variants may also be established to be
correlated with phenotypes. Generally, the correlation of SNPs to a given disease is established
by comparing the haplotype patterns of a group of people known to have the disease to a group
of people without the disease. By analyzing many individuals, frequencies of polymorphisms in
a population can be determined, and in turn these genotype frequencies can be associated with a
particular phenotype, such as a disease or a condition. Alternatively, the phenotype may be a

non-medical condition.

[00139] The relevant SNPs and non-SNP genetic variants may also be determined through
analysis of the stored genomic profiles of individuals rather than determined by available
published literature. Individuals with stored genomic profiles may disclose phenotypes that have
previously been determined. Analysis of the genotypes and disclosed phenotypes of the
individuals may be compared to those without the phenotypes to determine a correlation that
may then be applied to other genomic profiles. Individuals that have their genomic profiles
determined may fill out questionnaires about phenotypes that have previously been determined.

Questionnaires may contain questions about medical and non-medical conditions, such as
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of charge if they fill out a questionnaire. In some embodiments, the questionnaires are to be
filled out periodically by the individuals in order to have free access to their phenotype profile
and reports. In other embodiments, the individuals that fill out the questionnaires may be
entitled to a subscription upgrade, such that they have more access than their previous

subscription level, or they may purchase or renew a subscription at a reduced cost.

[00141] All information deposited in the database of medically relevant genetic variants at
step 121 is first approved by a research/clinical advisory board for scientific accuracy and
importance, coupled with review and oversight by an appropriate governmental agency if
warranted at step 119. For example, in the United States, the FDA may provide oversight
through approval of algorithms used for validation of genetic variant (typically SNP, transcript
level, or mutation) correlative data. At step 123, scientific literature and other relevant sources
are monitored for additional genetic variant-disease or condition correlations, and following
validation of their accuracy and importance, along with governmental agency review and

approval, these additional genotype correlations are added to the master database at step 125.

[00142] The database of approved, validated medically-relevant genetic variants, coupled
with a genome-wide individual profile, will advantageously allow genetic risk-assessment to be
performed for a large number of diseases or conditions. Following compilation of an
individual’s genomic profile, individual genotype correlations can be determined through
comparison of the individual’s nucleotide (genetic) variants or markers with a database of human
nucleotide variants that have been correlated to a particular phenotype, such as a disease,
condition, or physical state. Through comparison of an individual’s genomic profile to the
master database of genotype correlations, the individual can be informed whether they are found
to be positive or negative for a genetic risk factor, and to what degree. An individual will receive
relative risk and/or predisposition data on a wide range of scientifically validated disease states
(e.g., Alzheimer’s, cardiovascular disease, blood clotting). For example, genotype correlations
in Table 1 may be included. In addition, SNP disease correlations in the database may include,
but are not limited to, those correlations shown in FIG. 4. Other correlations from FIGS. 5 and
6 may also be included. The subject business method therefore provides analysis of risk to a
multitude of diseases and conditions without any preconceived notion of what those diseases and

conditions might entail.
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[00144] Accordingly, the master database of human genotype correlations is expanded
with additional genotype correlations as new correlations become discovered and validated. An
update can be made by accessing pertinent information from the individual’s genomic profile
stored in a database as desired or appropriate. For example, a new genotype correlation that
becomes known may be based on a particular gene variant. Determination of whether an
individual may be susceptible to that new genotype correlation can then be made by retrieving

and comparing just that gene portion of the individual’s entire genomic profile.

[00145] The results of the genomic query preferably are analyzed and interpreted so as to
be presented to the individual in an understandable format. At step 117, the results of an initial
screening are then provided to the patient in a secure, confidential form, either by mailing or

through an on-line portal interface, as detailed above.

[00146] The report may contain the phenotype profile as well as genomic information
about the phenotypes in the phenotype profile, for example basic genetics about the genes
involved or the statistics of the genetic variants in different populations. Other information
based on the phenotype profile that may be included in the report are prevention strategies,
wellness information, therapies, symptom awareness, early detection schemes, intervention
schemes, and refined identification and sub-classification of the phenotypes. Following an initial

screening of an individual’s genomic profile, controlled, moderated updates are or can be made.

[00147] Updates of an individual’s genomic profile are made or are available in
conjunction with updates to the master database as new genotype correlations emerge and are
both validated and approved. New rules based on the new genotype correlations may be applied
to the initial genomic profile to provide updated phenotype profiles. An updated genotype
correlation profile can be generated by comparing the relevant portion of the individual’s
genomic profile to a new genotype correlation at step 127. For example, if a new genotype
correlation is found based on variation in a particular gene, then that gene portion of the
individual’s genomic profile can be analyzed for the new genotype correlation. In such a case,

one or more new rules may be applied to generate an updated phenotype profile, rather than an
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toxicity GSTT % ophageal cancer
customers. Varylng levels of subscriptions to genomic profile analysis and combinations thereof
can be provided. Likewise, subscription levels can vary to provide individuals choices of the
amount of service they wish to receive with their genotype correlations. Thus, the level of

service provided would vary with the level of service subscription purchased by the individual.

[00149] An entry level subscription for a subscriber may include a genomic profile and an
initial phenotype profile. This may be a basic subscription level. Within the basic subscription
level may be varying levels of service. For example, a particular subscription level could
provide references for genetic counseling, physicians with particular expertise in treating or
preventing a particular disease, and other service options. Genetic counseling may be obtained
on-line or by telephone. In another embodiment, the price of the subscription may depend on the
number of phenotypes an individual chooses for their phenotype profile. Another option may be

whether the subscriber chooses to access on-line genetic counseling.

[00150] In another scenario, a subscription could provide for an initial genome-wide,
genotype correlation, with maintenance of the individual’s genomic profile in a database; such
database may be secure if so elected by the individual. Following this initial analysis,
subsequent analyses and additional results could be made upon request and additional payment

by the individual. This may be a premium level of subscription.

[00151] In one embodiment of the subject business method, updates of an individual’s
risks are performed and corresponding information made available to individuals on a
subscription basis. The updates may be available to subscribers who purchase the premium level
of subscription. Subscription to genotype correlation analysis can provide updates with a
particular category or subset of new genotype correlations according to an individual’s
preferences. For example, an individual might only wish to learn of genotype correlations for
which there is a known course of treatment or prevention. To aid an individual in deciding
whether to have an additional analysis performed, the individual can be provided with
information regarding additional genotype correlations that have become available. Such

information can be conveniently mailed or e-mailed to a subscriber.

[00152] Within the premium subscription, there may be further levels of service, such as

those mentioned in the basic subscription. Other subscription models may be provided within
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unlimited access to on-line genetic counselors and physicians.

[00153] The next level of subscription within the premium level may provide more limited
aspects, for example a limited number of updates. The subscriber may have a limited number of
updates for their genomic profile within a subscription period, for example, 4 times a year. In
another subscription level, the subscriber may have their stored genomic profile updated once a
week, once a month, or once a year. In another embodiment, the subscriber may only have a

limited number of phenotypes they may choose to update their genomic profile against.

[00154] A personal portal will also conveniently allow an individual to maintain a
subscription to risk or correlation updates and information updates or alternatively, make
requests for updated risk assessment and information. As described above, varying subscription
levels could be provided to allow individuals choices of various levels of genotype correlation
results and updates and may different subscription levels may be chosen by the subscriber via

their personal portal.

[00155] Any of these subscription options will contribute to the revenue stream for the
subject business method. The revenue stream for the subject business method will also be added

by the addition of new customers and subscribers, wherein the new genomic profiles are added to

the database.
[00156] Table 1: Representative genes having genetic variants correlated with a
phenotype.
Gene Phenotype
A2M Alzheimer's Disease
ABCAI1 cholesterol, HDL
ABCB1 HIV
ABCBI epilepsy
ABCB1 kidney transplant complications
ABCBI1 digoxin, serum concentration
ABCBI1 Crohn's disease; ulcerative colitis
ABCB1 Parkinson's disease
ABCCS8 Type 2 diabetes
ABCCS8 diabetes, type 2
ABO myocardial infarct
ACADM medium-chain acyl-CoA dehydrogenase deficiency
ACDC Type 2, diabetes
ACE Type 2 diabetes
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ACE left ventricular hypertrophy
ACE coronary artery disease
ACE atherosclerosis, coronary
ACE retinopathy, diabetic
ACE systemic lupus erythematosus
ACE blood pressure, arterial
ACE erectile dysfunction
ACE Lupus
ACE polycystic kidney disease
ACE stroke

ACP1 diabetes, type 1

ACSM1 (LIP)c cholesterol levels

ADAM33 asthma
ADDI1 hypertension
ADDI1 blood pressure, arterial
ADHI1B alcohol abuse
ADHIC alcohol abuse
ADIPOQ diabetes, type 2
ADIPOQ obesity
ADORA2A panic disorder
ADRBI hypertension
ADRBI1 heart failure
ADRB2 asthma
ADRB2 hypertension
ADRB?2 obesity
ADRB2 blood pressure, arterial
ADRB2 Type 2 Diabetes
ADRB3 obesity
ADRB3 Type 2 Diabetes
ADRB3 hypertension
AGT hypertension
AGT Type 2 diabetes
AGT Essential Hypertension
AGT myocardial infarction
AGTR1 hypertension
AGTR2 hypertension
AHR breast cancer
ALAD lead toxicity
ALDH2 alcoholism
ALDH2 alcohol abuse
ALDH2 colorectal cancer
ALDRIL2 Type 2 diabetes
ALOX5 asthma
ALOXS5AP asthma
APBB1 Alzheimer's Disease
APC colorectal cancer
APEX1 lung cancer
APOAL1 atherosclerosis, coronary
APOA1 cholesterol, HDL
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APOB obesity
APOB cardiovascular
APOB coronary artery disease
APOB coronary heart disease
APOB Type 2 diabetes
APOCI1 Alzheimer's Disease
APOC3 triglycerides
APOC3 Type 2 Diabetes
APOE Alzheimer's Disease
APOE Type 2 diabetes
APOE multiple sclerosis
APOE atherosclerosis, coronary
APOE Parkinson's discase
APOE coronary heart disease
APOE myocardial infarction
APOE stroke
APOE Alzheimer's disease
APOE coronary artery disease
APP Alzheimer's Disease
AR prostate cancer
AR breast cancer
ATM breast cancer
ATP7B Wilson disease
ATXNSOS spinocerebellar ataxia
BACEI1 Alzheimer's Disease
BCHE Alzheimer's Disease
BDKRB2 hypertension
BDNF Alzheimer's Disease
BDNF bipolar disorder
BDNF Parkinson's disease
BDNF schizophrenia
BDNF memory
BGLAP bone density
BRAF thyroid cancer
BRCAI breast cancer
BRCAI1 breast cancer; ovarian cancer
BRCALI ovarian cancer
BRCA2 breast cancer
BRCA2 breast cancer; ovarian cancer
BRCA2 ovarian cancer
BRIP1 breast cancer
C4A systemic lupus erythematosus
CALCR bone density
CAMTAL episodic memory
CAPN10 diabetes, type 2
CAPNI10 Type 2 diabetes
CAPN3 muscular dystrophy
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CCL5 HIV
CCL5 asthma
CCNDI1 colorectal cancer
CCR2 HIV
CCR2 HIV infection
CCR2 hepatitis C
CCR2 myocardial infarct
CCR3 Asthma
CCRS HIV
CCRS5 HIV infection
CCRS5 hepatitis C
CCRS asthma
CCR5 multiple sclerosis
CD14 atopy
CD14 asthma
CD14 Crohn's disease
CD14 Crohn's disease; ulcerative colitis
CDl14 periodontitis
CD14 Total IgE
CDHI1 prostate cancer
CDHI1 colorectal cancer
CDKN2A melanoma
CDSN psoriasis
CEBPA leukemia, myeloid
CETP atherosclerosis, coronary
CETP coronary heart disease
CETP hypercholesterolemia
CFH macular degeneration
CFTR cystic fibrosis
CFTR pancreatitis
CFTR Cystic Fibrosis
CHAT Alzheimer's Disease
CHEK2 breast cancer
CHRNA7 schizophrenia
CMAI1 atopic dermatitis
CNR1 schizophrenia
COLI1A1 bone density
COL1Al osteoporosis
COL1A2 bone density
COL2A1 Osteoarthritis
COMT schizophrenia
COMT breast cancer
COMT Parkinson's disease
COMT bipolar disorder
COMT obsessive compulsive disorder
COMT alcoholism
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CTLAA4 rheumatoid arthritis
CTLA4 systemic lupus erythematosus
CTLA4 lupus erythematosus
CTLA4 celiac disease
CTSD Alzheimer's Disease
CX3CRI1 HIV
CXCL12 HIV
CXCL12 HIV infection
CYBA atherosclerosis, coronary
CYBA hypertension
CYP11B2 hypertension
CYP11B2 left ventricular hypertrophy
CYP17Al breast cancer
CYP17A1l prostate cancer
CYP17A1 endometriosis
CYP17A1l endometrial cancer
CYP19A1 breast cancer
CYP19A1 prostate cancer
CYP19A1 endometriosis
CYPlLALl lung cancer
CYP1Al breast cancer
CYP1Al Colorectal Cancer
CYP1AI prostate cancer
CYP1Al esophageal cancer
CYP1Al endometriosis
CYP1Al cytogenetic studies
CYP1A2 schizophrenia
CYP1A2 colorectal cancer
CYP1B1 breast cancer
CYP1B1 glaucoma
CYP1iB1 prostate cancer
CYP21A2 21-hydroxylase deficiency
CYP21A2 congenital adrenal hyperplasia
CYP21A2 adrenal hyperplasia, congenital
CYP2A6 smoking behavior
CYP2A6 nicotine
CYP2A6 lung cancer
CYP2C19 H. pylori infection
CYP2C19 phenytoin
CYP2C19 gastric disease
CYP2C8 malaria, plasmodium falciparum
CYP2C9 anticoagulant complications
CYP2C9 warfarin sensitivity
CYP2C9 warfarin therapy, response to
CYP2C9 colorectal cancer
CYP2C9 phenytoin
CYP2C9 acenocoumarol response
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CYP2E1 colorectal cancer
CYP3A4 prostate cancer
CYP3AS prostate cancer
CYP3AS esophageal cancer
CYP46A1 Alzheimer's Disease
DBH schizophrenia
DHCR?7 Smith-Lemli-Opitz syndrome
DISC1 schizophrenia
DLST Alzheimer's Disease
DMD muscular dystrophy
DRD?2 alcoholism
DRD2 schizophrenia
DRD?2 smoking behavior
DRD2 Parkinson's disease
DRD?2 tardive dyskinesia
DRD3 schizophrenia
DRD3 tardive dyskinesia
DRD3 bipolar disorder
DRD4 attention deficit hyperactivity disorder
DRD4 schizophrenia
DRD4 novelty seeking
DRD4 ADHD
DRD4 personality traits
DRD4 heroin abuse
DRD4 alcohol abuse
DRD4 alcoholism
DRD4 personality disorders
DTNBP1 schizophrenia
EDNI1 hypertension
EGFR lung cancer
ELAC2 prostate cancer
ENPP1 Type 2 diabetes
EPHB2 prostate cancer
EPHX1 lung cancer
EPHX1 colorectal cancer
EPHX1 cytogenetic studies
EPHX1 chronic obstructive pulmonary disease/COPD
ERBB2 breast cancer
ERCC1 lung cancer
ERCCI1 colorectal cancer
ERCC2 lung cancer
ERCC2 cytogenetic studies
ERCC2 bladder cancer
ERCC2 colorectal cancer
ESR1 bone density
ESR1 bone mineral density
ESR1 breast cancer
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coronary heart disease
F2 stroke
F2 thromboembolism, venous
F2 preeclampsia
F2 thrombosis
F5 thromboembolism, venous
F5 preeclampsia
F5 myocardial infarct
F5 stroke
FS stroke, ischemic
F7 atherosclerosis, coronary
F7 myocardial infarct
F8 hemophilia
F9 hemophilia
FABP2 Type 2 diabetes
FAS Alzheimer's Disease
FASLG multiple sclerosis
FCGR2A systemic lupus erythematosus
FCGR2A lupus erythematosus
FCGR2A periodontitis
FCGR2A . rheumatoid arthritis
FCGR2B lupus erythematosus
FCGR2B systemic lupus erythematosus
FCGR3A systemic lupus erythematosus
FCGR3A lupus erythematosus
FCGR3A periodontitis
FCGR3A arthritis
FCGR3A rheumatoid arthritis
FCGR3B periodontitis
FCGR3B periodontal disease
FCGR3B lupus erythematosus
FGB fibrinogen
FGB myocardial infarction
FGB coronary heart disease
FLT3 leukemia, myeloid
FLT3 leukemia
FMR1 Fragile X syndrome
FRAXA Fragile X Syndrome
FUT2 H. pylori infection
FVL Factor V Leiden
G6PD G6PD deficiency
G6PD hyperbilirubinemia
GABRAS5 bipolar disorder
GBA Gaucher disease
GBA Parkinson's disease
GCGR (FAAH, ML4R, UCP2) body mass/obesity
GCK Type 2 diabetes
GCLM (F12, TLR4) atherosclerosis, myocardial infarction
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hearing loss, sensorineural nonsyndromic

GJB2 hearing loss, sensorineural
GJB2 hearing loss/deafness
GJB6 hearing loss, sensorineural nonsyndromic
GJIB6 hearing loss/deafness
GNAS hypertension
GNB3 hypertension
GPX1 lung cancer
GRIN1 schizophrenia
GRIN2B schizophrenia
GSK3B bipolar disorder
GSTM1 lung cancer
GSTM1 colorectal cancer
GSTM1 breast cancer
GSTM1 prostate cancer
GSTM1 cytogenetic studies
GSTM1 bladder cancer
GSTM1 esophageal cancer
GSTM1 head and neck cancer
GSTM1 leukemia
GSTM1 Parkinson's disease
GSTM1 stomach cancer
GSTP] Lung cancer
GSTP1 colorectal cancer
GSTP1 breast cancer
GSTP] cytogenetic studies
GSTP1 prostate cancer
GSTT1 lung cancer
GSTT1 colorectal cancer
GSTT1 breast cancer
GSTT1 prostate cancer
GSTT1 Bladder Cancer
GSTT1 cytogenetic studies
GSTT1 asthma
GSTT1 benzene toxicity
GSTT1 esophageal cancer
GSTT1 head and neck cancer
GYS1 Type 2 diabetes
HBB thalassemia
HBB thalassemia, beta
HD Huntington's disease
HFE Hemochromatosis
HFE iron levels
HFE colorectal cancer
HK2 Type 2 diabetes
HLA rheumatoid arthritis
HLA Type 1 diabetes
HLA Behcet's Disease
HLA celiac disease
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HLA diabetes mellitus
HLA Lupus
HLA-A leukemia
HLA-A HIV
HILA-A diabetes, type 1
HLA-A graft-versus-host disease
HLA-A multiple sclerosis
HLA-B leukemia
HLA-B Behcet's Disease
HI.A-B celiac disease
HIL.A-B diabetes, type 1
HLA-B graft-versus-host disease
HLA-B sarcoidosis
HLA-C psoriasis
HLA-DPAI1 measles
HLA-DPBI1 diabetes, type 1
HLA-DPB1 Asthma
HLA-DQAI1 diabetes, type 1
HLA-DQAI celiac disease
HLA-DQAI1 cervical cancer
HLA-DQAI asthma
HLA-DQAI multiple sclerosis
HLA-DQAI diabetes, type 2; diabetes, type 1
HIL.A-DQAI1 lupus erythematosus
HLA-DQAI1 pregnancy loss, recurrent
HLA-DQAI psoriasis
HLA-DQB1 diabetes, type 1
HLA-DQB1 celiac disease
HLA-DQB1 multiple sclerosis
HLA-DQB1 cervical cancer
HLA-DQB1 lupus erythematosus
HILA-DQB1 pregnancy loss, recurrent
HLA-DQBI1 arthritis
HLA-DQB1 asthma
HLA-DQB1 HIV
HLA-DQB1 lymphoma
HLA-DQB1 tuberculosis
HLA-DQB1 rheumatoid arthritis
HLA-DQB1 diabetes, type 2
HLA-DQB1 graft-versus-host disease
HLA-DQB1 narcolepsy
HLA-DQBI arthritis, rheumatoid
HLA-DQB1 cholangitis, sclerosing
HLA-DQB1 diabetes, type 2; diabetes, type 1
HLA-DQBI1 Graves' disease
HLA-DQB1 hepatitis C
HLA-DQB1 hepatitis C, chronic
HLA-DQB1 malaria

-49-




IL 1RN st omach cancer

I L2 asthma; eczemm; allergic

di sease | L4 Asthma IL4 atopy IL4 HV & /t/0/1/1]/
—— W0 28804758 ne—1--A—— Phenot PEEUS104R086138
ast Haehe | AR at opy !l L4AR Total serum]| gFP enp e
MHARQBRt i on 116 ki dney transppkwe, plagmadin &gjciparum
t FHASPIQB conpli¢ations 116 Longevitymal@omal tiple
s#Ick-0XIB1 | L6 bon¢ density | L6 bone mi nesosdhsigensity
| EA.ACpi@Bect al Canpcer |1L6 Sjogren's syndrome
HLA-DQB1 systemic lupus erythematosus
HLA-DRBI diabetes, type 1
HLA-DRBI1 multiple sclerosis
HLA-DRBI systemic lupus erythematosus
HIL.A-DRBI rheumatoid arthritis
HILA-DRBI1 cervical cancer
HLA-DRBI1 arthritis
HLA-DRBI1 celiac disease
HLA-DRBI lupus erythematosus
HIL.A-DRBI sarcoidosis
HLA-DRBI1 HIV
HLA-DRBI1 tuberculosis
HLA-DRBI1 Graves' disease
HLA-DRBI lymphoma
HILLA-DRBI1 psoriasis
HLA-DRBI1 asthma
HLA-DRBI Crohn's disease
HILA-DRBI1 graft-versus-host disease
HLA-DRBI hepatitis C, chronic
HLA-DRBI1 narcolepsy
HLA-DRBI sclerosis, systemic
HILLA-DRBI Sjogren's syndrome
HLA-DRBI1 Type 1 diabetes
HILA-DRBI1 arthritis, rheumatoid
HLA-DRBI1 cholangitis, sclerosing
HI.A-DRBI1 diabetes, type 2; diabetes, type 1
HLA-DRBI1 H. pylori infection
HLA-DRBI hepatitis C
HLA-DRB1 juvenile arthritis
HLA-DRBI1 leukemia
HLA-DRBI1 malaria
HILA-DRBI1 melanoma
HLA-DRB1 pregnancy loss, recurrent
HLA-DRB3 psoriasis
HLA-G pregnancy loss, recurrent
HMOX1 atherosclerosis, coronary
HNF4A diabetes, type 2
HNF4A type 2 diabetes
HSD11B2 hypertension
HSD17B1 breast cancer
HTRIA depressive disorder, major
HTRIB alcohol dependence
HTR1B alcoholism
HTR2A memory
HTR2A schizophrenia
HTR2A bipolar disorder
HTR2A depression
HTR2A depressive disorder, major
HTR2A suicide
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HTR6 Alzheimer's Disease
HTR6 schizophrenia
HTRA1 wet age-related macular degeneration
IAPP Type 2 Diabetes
IDE Alzheimer's Disease
IFNG tuberculosis
IFNG Type 1 diabetes
IFNG graft-versus-host disease
IFNG hepatitis B
IFNG multiple sclerosis
IFNG asthma
IFNG breast cancer
IFNG kidney transplant
IFNG kidney transplant complications
IFNG longevity
IFNG pregnancy loss, recurrent
IGFBP3 breast cancer
IGFBP3 prostate cancer
IL10 systemic lupus erythematosus
IL10 asthma
IL10 graft-versus-host disease
IL10 HIV
IL10 kidney transplant
110 kidney transplant complications
IL10 hepatitis B
1L10 juvenile arthritis
1110 longevity
1L10 multiple sclerosis
110 pregnancy loss, recurrent
IL.10 rheumatoid arthritis
1L10 tuberculosis
IL12B Type 1 diabetes
IL12B asthma
IL13 asthma
113 atopy
113 chronic obstructive pulmonary disease/COPD
113 Graves' disease
IL1A periodontitis
IL1A Alzheimer's Disease
IL1B periodontitis
1L1B Alzheimer's Disease
1L1B stomach cancer
IL1R1 Type 1 diabetes
IL1RN stomach cancer
L2 asthma; eczema; allergic disease
114 Asthma
L4 atopy
1L4 HIV

-51-



| TGB3 nyocardi al infarct KCNE1l EKG, abnornmal KCNE2
EKG abnormal KCNH2 EKG abnornmal KCNH2 | ong QT
WG 20081067581 -KONI—1—1-eli-abe —type <CNJ BEBUR2007/086138

LondLéR svndrane

KI BRA _epi sadic nmennry gythma

hypdEdRnsi on KLK3

prostate cancer KRAS c¥Ppit ect al

candBARLDLR hyper

thol est erol emi a LDLRoty papmdeEi on LEP

obesiltey LEPR obes

ty LI A breast caBoerMideR(ization

IL6 kidney transplant
IL6 kidney transplant complications
1L.6 Longevity
IL6 multiple sclerosis
IL6 bone density
IL6 bone mineral density
IL6 Colorectal Cancer
IL6 juvenile arthritis
IL6 rheumatoid arthritis
1.9 asthma
INHA premature ovarian failure
INS Type 1 diabetes
INS Type 2 diabetes
INS diabetes, type 1
INS obesity
INS prostate cancer
INSIG2 obesity
INSR Type 2 diabetes
INSR hypertension
INSR polycystic ovary syndrome
IPF1 diabetes, type 2
IRS1 Type 2 diabetes
IRS1 diabetes, type 2
IRS2 diabetes, type 2
ITGB3 myocardial infarction
ITGB3 atherosclerosis, coronary
ITGB3 coronary heart disease
ITGB3 myocardial infarct
KCNEIl1 EKG, abnormal
KCNE2 EKG, abnormal
KCNH2 EXG, abnormal
KCNH2 long QT syndrome
KCNJ11 diabetes, type 2
KCNIJ11 Type 2 Diabetes
KCNN3 schizophrenia
KCNQI1 EKG, abnormal
KCNQ1 long QT syndrome
KIBRA episodic memory
KILK1 hypertension
KILK3 prostate cancer
KRAS colorectal cancer
LDLR hypercholesterolemia
LDLR hypertension
LEP obesity
LEPR obesity
LIG4 breast cancer
LIPC atherosclerosis, coronary
LPL Coronary Artery Disease
LPL hyperlipidemia
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beNaRRKL Parkinsons disease
LTA type 1 diabetes
LTA Asthma
LTA systemic lupus erythematosus
LTA sepsis
LTCA4S Asthma
MAOA alcoholism
MAOA schizophrenia
MAOA bipolar disorder
MAOA smoking behavior
MAOA personality disorders
MAOB Parkinson's disease
MAOB smoking behavior
MAPT Parkinson's disease
MAPT Alzheimer's Disease
MAPT dementia
MAPT Frontotemporal dementia
MAPT progressive supranuclear palsy
MC1R melanoma
MC3R obesity
MC4R obesity
MECP2 Rett syndrome
MEFV Familial Mediterranean Fever
MEFV amyloidosis
MICA Type 1 diabetes
MICA Behcet's Disease
MICA celiac disease
MICA rheumatoid arthritis
MICA systemic lupus erythematosus
MILHI1 colorectal cancer
MME Alzheimer's Disease
MMP1 Lung Cancer
MMP1 ovarian cancer
MMP1 periodontitis
MMP3 myocardial infarct
MMP3 ovarian cancer
MMP3 rheumatoid arthritis
MPO lung cancer
MPO Alzheimer's Disease
MPO breast cancer
MPZ Charcot-Marie-Tooth disease
MS4A2 asthma
MS4A2 atopy
MSH2 colorectal cancer
MSH6 colorectal cancer
MSRI1 prostate cancer
MTHFR colorectal cancer
MTHFR Type 2 diabetes
MTHFR neural tube defects
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MTHFR preeclampsia
MTHFR pregnancy loss, recurrent
MTHFR stroke
MTHFR thrombosis, deep vein
MT-ND1 diabetes, type 2
MTR colorectal cancer
MT-RNR1 hearing loss, sensorineural nonsyndromic
MTRR neural tube defects
MTRR homocysteine
MT-TL1 diabetes, type 2
MUTYH colorectal cancer
MYBPC3 cardiomyopathy
MYH7 cardiomyopathy
MYOC glaucoma, primary open-angle
MYOC glaucoma
NATI1 colorectal cancer
NAT1 Breast Cancer
NATI1 bladder cancer
NAT2 colorectal cancer
NAT?2 bladder cancer
NAT?2 breast cancer
NAT2 Lung Cancer
NBN breast cancer
NCOA3 breast cancer
NCSTN Alzheimer's Disease
NEURODI Type 1 diabetes
NF1 neurofibromatosisl
NOSI1 Asthma
NOS2A multiple sclerosis
NOS3 hypertension
NOS3 coronary heart disease
NOS3 atherosclerosis, coronary
NOS3 coronary artery disease
NOS3 myocardial infarction
NOS3 acute coronary syndrome
NOS3 blood pressure, arterial
NOS3 preeclampsia
NOS3 nitric oxide
NOS3 Alzheimer's Disease
NOS3 asthma
NOS3 Type 2 diabetes
NOS3 cardiovascular disease
NOS3 Behcet's Disease
NOS3 erectile dysfunction
NOS3 kidney failure, chronic
NOS3 lead toxicity
NOS3 left ventricular hypertrophy
NOS3 pregnancy loss, recurrent
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NQOI1 colorectal cancer
NQO1 benzene toxicity
NQOI1 bladder cancer
NQO1 Parkinson's Disease
NR3C2 hypertension
NR4A2 Parkinson's disease
NRG1 schizophrenia
NTF3 schizophrenia
0GG1 lung cancer
0GG1 colorectal cancer
OLRI1 Alzheimer's Disease
OPAl glaucoma
OPRM1 alcohol abuse
OPRM1 substance dependence
OPTN glaucoma, primary open-angle
P450 drug metabolism
PADI4 rheumatoid arthritis
PAH phenylketonuria/PKU
PAIl coronary heart disease
PAIl asthma
PALB2 breast cancer
PARK?2 Parkinson's disease
PARK7 Parkinson's disease
PDCD1 lupus erythematosus
PINK 1 Parkinson's disease
PKA memory
PKC memory
PLA2G4A schizophrenia
PNOC schizophrenia
POMC obesity
PON1 atherosclerosis, coronary
PONI1 Parkinson's disease
PONI1 Type 2 Diabetes
PON1 atherosclerosis
PONI1 coronary artery disease
PON1 coronary heart disease
PONI1 Alzheimer's Disease
PONI1 longevity
PON2 atherosclerosis, coronary
PON2 preterm delivery
PPARG Type 2 Diabetes
PPARG obesity
PPARG diabetes, type 2
PPARG Colorectal Cancer
PPARG hypertension
PPARGCIA diabetes, type 2
PRKCZ Type 2 diabetes
PRL systemic lupus erythematosus
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PSEN2 Alzheimer's Disease
PSMBS Type 1 diabetes
PSMB9 Type 1 diabetes
PTCH skin cancer, non-melanoma
PTGIS hypertension
PTGS2 colorectal cancer
PTH bone density
PTPN11 Noonan syndrome
PTPN22 rheumatoid arthritis
PTPRC multiple sclerosis
PVTI1 end stage renal disease
RADS1 breast cancer
RAGE retinopathy, diabetic
RB1 retinoblastoma
RELN schizophrenia
REN hypertension
RET thyroid cancer
RET Hirschsprung's disease
RFC1 neural tube defects
RGS4 schizophrenia
RHO retinitis pigmentosa
RNASEL prostate cancer
RYRI1 malignant hyperthermia
SAALl amyloidosis
SCG2 hypertension
SCG3 obesity
SCGBI1A1 asthma
SCN5SA Brugada syndrome
SCNS5SA EKG, abnormal
SCNS5SA long QT syndrome
SCNNI1B hypertension
SCNN1G hypertension
SERPINA1 COPD
SERPINA3 Alzheimer's Disease
SERPINA3 COPD
SERPINA3 Parkinson's disease
SERPINEI1 myocardial infarct
SERPINE1 Type 2 Diabetes
SERPINE1 atherosclerosis, coronary
SERPINE1 obesity
SERPINE] preeclampsia
SERPINEI] stroke
SERPINE] hypertension
SERPINE1 pregnancy loss, recurrent
SERPINE!1 thromboembolism, venous
SL.CI11Al tuberculosis
SLC22A4 Crohn's disease; ulcerative colitis
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SLC6A3 attention deficit hyperactivity disorder
SLC6A3 Parkinson's disease
SLC6A3 smoking behavior
SLC6A3 alcoholism
SLC6A3 schizophrenia
SLC6A4 depression
SLC6A4 depressive disorder, major
SLC6A4 schizophrenia
SLC6A4 suicide
SLC6A4 alcoholism
SLC6A4 bipolar disorder
SLC6A4 personality traits
SLC6A4 attention deficit hyperactivity disorder
SLC6A4 Alzheimer's Disease
SLC6A4 personality disorders
SLC6A4 panic disorder
SLC6A4 alcohol abuse
SLC6A4 affective disorder
SLC6A4 anxiety disorder
SLC6A4 smoking behavior
SLC6A4 depressive disorder, major; bipolar disorder
SLC6A4 heroin abuse
SLC6A4 irritable bowel syndrome
SLC6A4 migraine
SLC6A4 obsessive compulsive disorder
SLC6A4 suicidal behavior
SLC7A9 cystinuria
SNAP25 ADHD
SNCA Parkinson's disease
SOD1 ALS/amyotrophic lateral sclerosis
SOD2 breast cancer
SOD2 lung cancer
SOD2 prostate cancer
SPINK 1 pancreatitis
SPP1 multiple sclerosis
SRDSA2 prostate cancer
STAT6 asthma
STAT6 Total IgE
SULTI1AI breast cancer
SULTI1AIl colorectal cancer
TAP1 Type 1 diabetes
TAP1 lupus erythematosus
TAP2 Type 1 diabetes
TAP2 diabetes, type 1
TBX21 asthma
TBXA2R asthma
TCF1 diabetes, type 2
TCF1 Type 2 diabetes
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TLR4 asthma
TLR4 Crohn's disease; ulcerative colitis
TLR4 sepsis
TNF asthma
TNFA cerebrovascular disease
TNF Type | diabetes
TNF rheumatoid arthritis
TNF systemic lupus erythematosus
TNF kidney transplant
TNF psoriasis
TNF sepsis
TNF Type 2 Diabetes
TNF Alzheimer's Disease
TNF Crohn's disease
TNF diabetes, type 1
TNF hepatitis B
TNF kidney transplant complications
TNF multiple sclerosis
TNF schizophrenia
TNF celiac disease
TNF obesity
TNF pregnancy loss, recurrent
TNFRSF11B bone density
TNFRSF1A rheumatoid arthritis
TNFRSF1B Rheumatoid Arthritis
TNFRSF1B systemic lupus erythematosus
TNFRSF1B arthritis
TNNT2 cardiomyopathy
TP53 lung cancer
TP53 breast cancer
TPS3 Colorectal Cancer
TP53 prostate cancer
TPS3 cervical cancer
TP53 ovarian cancer
TPS3 smoking
TP53 esophageal cancer
TP73 lung cancer
TPHI1 suicide
TPH]1 depressive disorder, major
TPHI1 suicidal behavior
TPHI1 schizophrenia
TPMT thiopurine methyltransferase activity
TPMT leukemia
TPMT inflammatory bowel disease
TPMT thiopurine S-methyltransferase phenotype
TSC1 tuberous sclerosis
TSC2 tuberous sclerosis

-58-




NOS3 stroke NOTCH4 schi zophreni a NPY al cohol abuse
NQO1 [ung cancer NQO1 col orectal cancer NQ1 benzene
WO ahpgasg1 NCBEbl-agdercancer NQDE-Parippsan sk ClsRmmELH
QPETW schi zophreni a OccORYeLdIseAsE or  Ooa
col & al cancer QLR Al zheiper' s Deleresial egpgaar _
gl ali¥dh OPRMIL al ¢ohol abuse OPRMI sifpashcancer
dep&dhce OPTN gllaucoma, primary oprspphageslcamesQ
UCHLI1 Parkinson's disease
UCP1 obesity
UCP2 obesity
UCP3 obesity
UGTI1Al hyperbilirubinemia
UGT1Al Gilbert syndrome
UGT1A6 colorectal cancer
UGT1A7 colorectal cancer
UTS2 diabetes, type 2
VDR bone density
VDR prostate cancer
VDR bone mineral density
VDR Type 1 diabetes
VDR 0steoporosis
VDR bone mass
VDR breast cancer
VDR lead toxicity
VDR tuberculosis
VDR Type 2 diabetes
VEGF breast cancer
Vit D rec idiopathic short stature
VKORC1 warfarin therapy, response to
WNK4 hypertension
XPA lung cancer
XPC lung cancer
XPC cytogenetic studies
XRCC1 lung cancer
XRCC1 cytogenetic studies
XRCC1 breast cancer
XRCC1 bladder cancer
XRCC2 breast cancer
XRCC3 breast cancer
XRCC3 cytogenetic studies
XRCC3 lung cancer
XRCC3 bladder cancer
ZDHHCS schizophrenia

The Genetic Composite Index (GCI)

[00157]

environmental factors. Recent advances in genotyping technology has provided opportunities to

The etiology of many conditions or diseases is attributed to both genetic and

identify new associations between diseases and genetic markers across an entire genome. Indeed,
many recent studies have discovered such associations, in which a specific allele or genotype is
correlated with an increased risk for a disease. Some of these studies involve the collection of a

set of test cases and a set of controls, and the comparison of allele distribution of genetic markers
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[00158] &engtlc marké/rs an va1§1ants may include SNPs, nucleotide repeats, nucleotide

insertions, nucleotide deletions, chromosomal translocations, chromosomal duplications, or copy
number variations. Copy number variation may include microsatellite repeats, nucleotide

repeats, centromeric repeats, or telomeric repeats.

[00159] In one aspect of the present invention information about the association of
multiple genetic markers with one or more diseases or conditions is combined and analyzed to
produce a GCI score. The GCI score can be used to provide people not trained in genetics with a
reliable (i.e., robust), understandable, and/or intuitive sense of what their individual risk of
disease is compared to a relevant population based on current scientific research. In one
embodiment a method for generating a robust GCI score for the combined effect of different loci
is based on a reported individual risk for each locus studied. For example a disease or condition
of interest is identified and then informational sources, including but not limited to databases,
patent publications and scientific literature, are queried for information on the association of the
disease of condition with one or more genetic loci. These informational sources are curated and
assessed using quality criteria. In some embodiments the assessment process involves multiple
steps. In other embodiments the informational sources are assessed for multiple quality criteria.
The information derived from informational sources is used to identify the odds ratio or relative

risk for one or more genetic loci for each disease or condition of interest.

[00160] In an alternative embodiment the odds ratio (OR) or relative risk (RR) for at least
one genetic loci is not available from available informational sources. The RR is then calculated
using (1) reported OR of multiple alleles of same locus, (2) allele frequencies from data sets,
such as the HapMap data set, and/or (3) disease/condition prevalence from available sources
(e.g., CDC, National Center for Health Statistics, etc.) to derive RR of all alleles of interest. In
one embodiment the ORs of multiple alleles of same locus are estimated separately or
independently. In a preferred embodiment the ORs of multiple alleles of same locus are
combined to account for dependencies between the ORs of the different alleles. In some
embodiments established disease models (including, but not limited to models such as the
multiplicative, additive, Harvard-modified, dominant effect) are used to generate an intermediate

score that represents the risk of an individual according to the model chosen.
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the relative risk. Because of the “linearity’’ or monotonic nature of the effect of a prevalence
estimate on the RR, there is little or no effect of incorrectly estimating the prevalence on the final
rank score; provided that the same model is applied consistently to all individuals for which a

report is generated.

[00162] In another embodiment a method is used that takes into account
environmental/behavioral/demographic data as additional “loci.” In a related embodiment such
data may be obtained from informational sources, such as medical or scientific literature or
databases (e.g., associations of smoking w/lung cancer, or from insurance industry health risk
assessments). In one embodiment a GCI score is produced for one or more complex diseases.
Complex diseases may be influenced by multiple genes, environmental factors, and their
interactions. A large number of possible interactions needs to be analyzed when studying
complex diseases. In one embodiment a procedure is used to correct for multiple comparisons,
such as the Bonferroni correction. In an alternative embodiment the Simes’s test is used to
control the overall significance level (also known as the “familywise error rate””) when the tests
are independent or exhibit a special type of dependence (Sarkar S. (1998)). Some probability
inequalities for ordered MTP2 random variables: a proof of the Simes conjecture. Ann Stat
26:494—504). Simes’s test rejects the global null hypothesis that all K test-specific null
hypotheses are true if pySok/K for any kin 1,...,K. (Simes RJ (1986) An improved Bonferroni
procedure for multiple tests of significance. Biometrika 73:751-754.).

[00163] Other embodiments that can be used in the context of multiple-gene and multiple-
environmental-factor analysis control the false-discovery rate—that is, the expected proportion
of rejected null hypotheses that are falsely rejected. This approach is particularly useful when a
portion of the null hypotheses can be assumed false, as in microarray studies. Devlin et al. (2003,
Analysis of multilocus models of association. Genet Epidemiol 25:36-47) proposed a variant of
the Benjamini and Hochberg (1995, Controlling the false discovery rate: a practical and powerful
approach to multiple testing. J R Stat Soc Ser B 57:289-300) step-up procedure that controls the
false-discovery rate when testing a large number of possible gene < gene interactions in
multilocus association studies. The Benjamini and Hochberg procedure is related to Simes’s test;

setting k"=maxk such that p(k)%ak/K, it rejects all k' null hypotheses corresponding to
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[00164] y In some em%odﬁnents an individual is ranked in comparison to a population of

individuals based on their intermediate score to produce a final rank score, which may be
represented as rank in the population, such as the 99™ percentile or 99%, 98%, 97 96™, 95 94%
93", 927, 91% 9ot 8o, g8™, 87™, 86™, 85™, 84™, 83, 827, 81, 80, 79, 78™, 77*, 76™, 75,
74 73% 727 71 70", 69, 65%, 60™, 55%, 50", 45™, 40", 40™, 35™, 30", 25®, 20®, 15%, 10%,
5% or 0™, Percentile. In another embodiment the rank may score may be displayed as a range,
such as the 100 to 95 percentile, the 95 to 85" percentile, the 85 to 60 percentile, or any
sub-range between the 100™ and 0™ percentile. In yet another embodiment the individual is
ranked in quartiles, such as the top 75 quartile, or the lowest 25" quartile. In a further
embodiment the individual is ranked in comparison to the mean or median score of the

population.

[00165] In one embodiment the population to which the individual is compared to includes
a large number of people from various geographic and ethnic backgrounds, such as a global
population. In other embodiments the population to which an individual is compared to is limited
to a particular geography, ancestry, ethnicity, sex, age (fetal, neonate, child, adolescent, teenager,
adult, geriatric individual) disease state (such as symptomatic, asymptomatic, carrier, early-
onset, late onset). In some embodiments the population to which the individual is compared is

derived from information reported in public and/or private informational sources.

[00166] In one embodiment an individual’s GCI score, or GCI Plus score, is visualized
using a display. In some embodiments a screen (such as a computer monitor or television screen)
is used to visualize the display, such as a personal portal with relevant information. In another
embodiment the display is a static display such as a printed page. In one embodiment the display
may include but is not limited to one or more of the following: bins (such as 1-5, 6-10, 11-15,
16-20, 21-25, 26-30, 31-35, 36-40, 41-45, 46-50, 51-55, 56-60, 61-65, 66-70, 71-75, 76-80, 81-
85, 86-90, 91-95, 96-100), a color or grayscale gradient, a thermometer, a gauge, a pie chart, a
histogram or a bar graph. For example, FIGS. 18 and 19 are different displays for MS and FIG.
20 is for Crohn’s disease). In another embodiment a thermometer is used to display GCI score
and disease/condition prevalence. In another embodiment a thermometer displays a level that
changes with the reported GCI score, for example, FIGS. 15-17, the color cotresponds to the

risk. The thermometer may display a colorimetric change as the GCI score increases (such as
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[00167] 't a{nc agn alternative embodiment an individual’s GCI score is delivered to an
individual by using auditory feedback. In one embodiment the auditory feedback is a verbalized
instruction that the risk rank is high or low. In another embodiment the auditory feedback is a
recitation of a specific GCI score such as a number, a percentile, a range, a quartile or a
comparison with the mean or median GCI score for a population. In one embodiment a live
human delivers the auditory feedback in person or over a telecommunications device, such as a
phone (landline, cellular phone or satellite phone) or via a personal portal. In another
embodiment the auditory feedback is delivered by an automated system, such as a computer. In
one embodiment the auditory feedback is delivered as part of an interactive voice response (IVR)
system, which is a technology that allows a computer to detect voice and touch tones using a
normal phone call. In another embodiment an individual may interact with a central server via an
IVR system. The IVR system may respond with pre-recorded or dynamically generated audio to
interact with individuals and provide them with auditory feedback of their risk rank. In one
example an individual may call a number that is answered by an IVR system. After optionally
entering an identification code, a security code or undergoing voice-recognition protocols the
IVR system asks the subject to select options from a menu, such as a touch tone or voice menu.

One of these options may provide an individual with his or her risk rank.

[00168] In another embodiment an individual’s GCI score is visualized using a display

and delivered using auditory feedback, such as over a personal portal. This combination may
include a visual display of the GCI score and auditory feedback, which discusses the relevance of
the GCI score to the individual’s overall health and possible preventive measures, may be

advised.

[00169] In one example the GCI score is generated using a multi-step process. Initially,
for each condition to be studied, the relative risks from the odds ratios for each of the Genetic
markers is calculated. For every prevalence value p=0.01,0.02,...,0.5, the GCI score of the
HapMap CEU population is calculated based on the prevalence and on the HapMap allele
frequency. If the GCI scores are invariant under the varying prevalence, then the only
assumption taken into account is that there is a multiplicative model. Otherwise, it is determined
that the model is sensitive to the prevalence. The relative risks and the distribution of the scores

in the HapMap population, for any combination of no-call values, are obtained. ~ For each new
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[00170] In one embodiment a higher GCI score is interpreted as an indication of an
increased risk for acquiring or being diagnosed with a condition or disease. In another
embodiment mathematical models are used to derive the GCI score. In some embodiments the
GCI score is based on a mathematical model that accounts for the incomplete nature of the
underlying information about the population and/or diseases or conditions. In some embodiments
the mathematical model includes certain at least one presumption as part of the basis for
calculating the GCI score, wherein said presumption includes, but is not limited to: a
presumption that the odds ratio values are given; a presumption that the prevalence of the
condition is known; a presumption that the genotype frequencies in the population are known;
and a presumption that the customers are from the same ancestry background as the populations
used for the studies and as the HapMap; a presumption that the amalgamated risk is a product of
the different risk factors of the individual genetic markers. In some embodiments, the GCI may
also include a presumption that the mutli-genotypic frequence of a genotype is the product of
frequencies of the alleles of each of the SNPs or individual genetic markers (for example, the

different SNPs or genetic markers are independent across the population).

The Multiplicative Model

[00171] In one embodiment a GCI score is computed under the assumption that the risk
attributed to the set of Genetic markers is the product of the risks attributed to the individual
Genetic markers. This means that the different Genetic markers attribute independently of the
other Genetic markers to the risk of the disease. Formally, there are k¥ Genetic markers with risk

alleles F ety and non-risk alleles LB In SNP i, we denote the three possible genotype
values as rronrs and nn. The genotype information of an individual can be described by a

vector, (gl,...,gk) , Where g; can be 0,1, or 2, according to the number of risk alleles in position
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Similarlyqwe glegete the relative rirsJk of an ry,; genotype as n—?1= F(Dlt—n—'—@—lp)— . Under the
nn;

multiplicative model we assume that the risk of an individual with a genotype (gl,...,gk) is

k
GCI(gl,...,gk)= I Kgi . The multiplicative model has been previously used in the literature
i=1

in order to simulate case-control studies, or for visualization purposes.

Estimating the Relative Risk.

[00172] In another embodiment the relative risks for different Genetic markers are known
and the multiplicative model can be used for risk assessment. However, in some embodiments
involving association studies the study design prevents the reporting of the relative risks. In some
case-control studies the relative risk cannot be calculated directly from the data without further
assumptions. Instead of reporting the relative risks, it is customary to report the odds ratio (OR)

of the genotype, which are the odds of carrying the disease given the risk genotype (either v, or

nlri) vs. the odds of not carrying the disease given the risk genotypes. Formally,

P(Dn)) 1= P(Dinn)

OR; =
P(D|nr]) 1~P(DInr))
or: < P@Lrn) 1= PDInn)
* T P(DInn)) 1-PD|rn)
[00173] Finding the relative risks from the odds ratio may require additional assumptions.

Such as the presumption that the allele frequencies in an entire population a=fn n ,b=fn e and
i ii

c=fr , are known or estimated (these could be estimated from current datasets such as the
i

HapMap dataset which includes 120 chromosomes), and/or that the prevalence of the disease

p=p(D) is known. From the preceding three equations can be derived:

-65-



SLC6A4 heroin abuse SLC6A4 irritable bowel syndrone

SLC6A4 m grai ne SLC6A4 obsessive conpul sive disorder
wk@8Ad75sui ci dal behavi or SLC7A9 cystinuri a SNACRESADHIBG6138
PINED|Par KitnB@Ang )dicdd&¥er BOD1 ALS/ amyot r ophi ¢ | at er al

sclerosis SOD2 breast cancer SOD2 | ung cancer SOD2

prostate cancer SPINKLl pancreatitis SPPLl nultiple

s¢| ePppi 5,rPROGAR(Df pmi[pt € cancer STAT6 asthma STAT6
Oyt Lfﬁ_ﬁ—%reft cancer SULT1Al col orect al

canc&Driap) 1-F(DIn7,

or: = PO rnp 1=PDInn)
© P(DInn)) 1-PDIrr)

[00174] By the definition of the relative risk, after dividing by the term pP(D|nlnl.) , the

5  first equation can be rewritten as:

1 a+b7&i1+c7»;
FOmay  p

and therefore, the last two equations can be rewritten as:

, (a=p)+bA +ch,

10 OR! =1 . :
a+(b—p)A +ci,
(1)
' 2 a+bA +(c- p)A
[00175] Note that when a=1 (non-risk allele frequency is 1), Equation system 1 is

equivalent to the Zhang and Yu formula in Zhang J and Yu K. (What’s the relative risk? A

15 method of correcting the odds ratio in cohort studies of common outcomes. JAMA, 280:1690-1,
1998), which is incorporated by reference in its entirety. In contrast to the Zhang and Yu
formula, some embodiments of the present invention take into consideration the allele frequency
in the population, which may affect the relative risk. Further some embodiments take into

account the interdependence of the relative risks. As opposed to computing each of the relative

20  risks independently.
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[00177] For example:

1 C o
5 £,(0 A )=OR; (at(b-p)hy+ehy)-A) ((a-p)+bA M)

£, A )=OR; (a+BA He-pYA)Ay (@p) by +choy)

[00178] Finding the solution of these equations is equivalent to finding the minimum of

the function g(xl,x2)=f1(x1,x2)2+f2(x1,x2)2

10 Thus,

d
;l'xgl‘—‘—‘Zfl(k1,kz)-b-(l2-0R2)+2f2(7»1,7&2)(2b7L1+c?uz+a-OR1b-p+OR )

d
zfzzzfz(xl,xz)-o(xl-OR1)+2f1(x1,xz)(2c12+bxl+a-0R2c-p+0R2p)

15  [00179] In this example we begin by setting x0=OR l,yO=OR2. We will set the values

[epsilon]=10'10 to be a tolerance constant through the algorithm. In iteration i, we define

xi-l Vi 1
Y=min{0.001, } . We then
[epsilon]+10| a’?t (x 1Y 1)[ [ep8110n]+10l d?», X Y, 1)|

set

20 WA | 'Yd;\, ( 175 1)
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There iterations are repated until g(xl.,yi)<tolerance , where tolerance is set to 107

in the supplied code.

[00180] In this example these equations give the correct solution for different values of

a,b,c,p,OR1 , and OR2. Figure 10

Robustness of the Relative Risk Estimation.

[00181] In some embodiments the effect of different parameters (prevalence, allele
frequencies, and odds ratio errors) on the estimates of the relative risks is measured. In order to
measure the effect of the allele frequency and prevalence estimates on the relative risk values,
the relative risk from a set of values of different odds ratios and different allele frequencies is
computed (under HWE), and the results of these calculations is plotted for prevalence values
ranging from O to 1. Figure 10. Additionally, for fixed values of the prevalence, the resulting
relative risks can be plotted as a function of the risk-allele frequencies. Figure 11. In cases when

p=0, 7‘.1=OR1, and 7»2=0R2, and when p=1, 7Ll=?»2=0. This can be computed directly from the
equations. Additionally, in some embodiments when the risk allele frequency is high, 7\,1 gets

closer to a linear function, and 7&2 gets closer to a concave function with a bounded second

(OR,~1)pOR,
OR,(1- p)+ pOR, -

derivative. In the limit, when c=1, ?\.2=0R2+p(1—0R2) ,and A4, = OR, —

OR,~OR, the latter is close to a linear function as well. When risk-allele frequency is low, 7‘1

and 7»2 approach the behavior of the function 1/p. In the limit, when ¢=0,

OR OR
A= L\ =
1 l-p+pOR1’ 2 1—p+pOR2

. This indicates that for high risk-allele frequencies, incorrect

estimates of the prevalence will not significantly affect the resulting relative risk. Further, for

low risk-allele frequency, if a prevalence value of p'=op is substituted for the correct prevalence

1
p, then the resulting relative risks will be off by a factor of o at most. This is sillustrated in
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Calculatmg The GCI Score

[00182] In one embodiment the Genetic Composite Index is calculated by using a
reference set that represents the relevant population. This reference set may be one of the

populations in the HapMap, or anther genotype dataset.

[00183] In this embodiment the GCI is computed as follows. For each of the % risk loci,
the relative risk is calculated from the odds ratio using the equation system 1. Then, the
multiplicative score for each individual in the reference set is calculated. The GCI of an
individual with a multiplicative score of s is the fraction of all individuals in the reference dataset
with a score of s'<s. For instance, if 50% of the individuals in the reference set have a

multiplicative score smaller than s, the final GCI score of the individual would be 0.5.
Other Models

[00184] In one embodiment the multiplicative model is used. In alternative embodiments
other models that may be used for the purpose of determining the GCI score. Other suitable

models include but are not limited to:

[00185] The Additive Model. Under the additive model the risk of an individual with a
k
genotype (g,,....g,)  is presumed to be GCI(g,,....g )= > Mg,
i=1
[00186] Generalized Additive Model. Under the generalized additive model it is

presumed that there is a function f'such that the risk of an individual with a genotype (gl,...,gk)

k.
is GCI(g g~ S fhg)
i=1
[00187] Harvard Modified Score (Het). This score was derived from G.A Colditz et al.,
so that the score that applies to genetic markers (Harvard report on cancer prevention volume 4:
Harvard cancer risk index. Cancer Causes and Controls, 11:477-488, 2000 which is herein
incorporated in its entirety). The Het score is essentially a generalized additive score, although

the function f operates on the odds ratio values instead of the relative risks. This may be useful in
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g(x)=< 101.49<x<2.99

252.99<x<6.99
50 6.99<x
. k i i, . i .
[00188] Next the quantity het= Y p,.g(OR;) is calculated, where p,, , is the frequency
i=1
of heterozygous individuals in SNP i across the reference population. The function f'is then
k i
defined as f{x)=g(x)/het, and the Harvard Modified Score (Het) is simply defined as > f{ORy) .
i=1

[00189] The Harvard Modified Score (Hom). This score is similar to the Het score,

except that the value et is replaced by the value hom= PZ omg(ORli) , Where PZ om 18 the
=1

frequency of individuals with homozygous risk-allele.

[00190] The Maximum-Odds Ratio. In this model, it is presumed that one of the Genetic
markers (one with a maximal odds ratio) gives a lower bound on the combined risk of the entire

panel. Formally, the score of an individual with genotypes (gl,...,gk) is
GCI(gl, v k)—max IORg

A comparison between the scores

[00191] In one Example the GCI score was calculated based on multiple models across the
HapMap CEU population, for 10 SNPs associated with T2D. The relevant SNPs were
1s7754840, rs4506565, rs7756992, rs10811661, rs12804210, rs8050136, rs1111875, rs4402960,
rs5215, rs1801282. For each of these SNPs, an odds ratio for three possible genotypes is reported
in the literature. The CEU population consists of thirty mother-father-child trios. Sixty parents
from this population were used in order to avoid dependencies. One of the individuals that had a
no-call in one of the 10 SNPs was excluded, resulting in a set of 59 individuals. The GCI rank

for each of the individuals was then calculated using several different models.
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(Table 2),>Wmchwhgwed nhairth«mutlphgatemme} ARPitiveymodel hadi accorrelation coefficient

1|

of 0.97, an(ti Li’lus the scoreu Qv%uf(?ﬂg %bust usmg either the additive or multiplicative
models. Similarly, the correlation between the Harvard modified scores and the multiplicative
model was 0.83, and the correlation coefficient between the Harvard scores and the additive
model was 0.7. However, using the maximum odds ratio as the genetic score yielded a
dichotomous score which was defined by one SNP. Overall these results indicate score ranking

provided a robust framework that minimized model dependency.

Table 2: The Spearman correlations for the score distributions on the CEU data between

model pairs.

IMultiplicative Additive Harv-Het Harv-Hom MAX OR
iMult 1 0.97 0.83 0.83 0.42
Additive 0.97 1. 0.7 0.7 0.6
[Harv-Het 0.83 0.7 1 1 0
[Harv-Hom 0.83 0.7 1 1 0
IMAX OR 0.42 0.6 0 0 1
[00193] The effect of variation in the prevalence of T2D on the resulting distribution was

measured. The prevalence values from 0.001 to 0.512 was varied (Figure 14). For the case of
T2D, it was observed that different prevalence values result in the same order of individuals
(Spearman correlation > 0.99), therefore an artificially fixed value of prevalence 0.01 could be

presumed.

Extending the Model to an Arbitrary Number of Variants

[00194] In another embodiment the model can be extended to the situations where an

arbitrary number of possible variants occur. Previous considerations dealt with situations where
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del i vered as fpasP(BR |d) p( D) er @R veD)(m—qe(D)aes ponse

(I'VR) system ch oWs a

conputer to tg'é\t eﬁ%\]/\yFDgp(tlﬁ {}g}&@ﬂxt@ pﬁb}

nor mal phonef}@a#IP(NMIEMp(tlh)erPéderlai(ht-m:?)) nd| vi dual

may interact with a central server via an 15 | VR
[00201] sYyst WheniH(®)liyBnallsheuphBlie fRgpences\bf fhergeerotﬁm@ rcdr e

or dynam cally generated audig to interact with

approximpiegibyi the dregusheicn pbthedenchaes i the eqpiral populationphuithis would not be

an accura{ehf(::“s'tl%ate ‘iﬁnﬁﬁé é&%%e\%gg ésgﬁ%p h%vfe@rﬁ% ng h‘féf&’éﬂ&e'ﬁ%}’as%ﬂs given (e.g.,

the HapMapt[cRep] die it estinidle dlie gelwinypd fre@ﬂiem&:s(mﬂed oa tkentfeiehye dataset.
code or undergoi ng voi ce-recognition protocols the |IVR

system asks the subject to sel ect optlons froma
[00202] o,chMest sureRicHudiendo aPt v & EeTREAGE datpoeie shmatiptie relative risk,

t h k
and onty G035 RERHLACTRO BBt o khcls o, her 1o
score is visuali zeglE usr YRR |dNEHNAN |~aPY del i ver ed

using auditory fe c‘RP W Dy per sonal
portal. This corrbl nat| 0 ﬁl\w vi sual displ ay
of the GCl score }(ﬁ\ﬂbﬂg i b) whi ch

di scusses the rel eva’ﬁ’ceR(WNh@)RIRNeeﬂ)e to the

i ndividual's overall health and possible preventive

[00203] ”EaSWhé%ddmldSGare bplvalbesdvahfipko8d bince ﬂﬁbrexsmsﬂaﬁytrh)eneed to have
score is generated using a multi-step cess

an estlmater@ﬁﬁhararuyle frequengies in shpiponulation; 1 order fgice u 4R ghe odds ratios
WA f
g T e e s
val ue p=0.01, 0. 02, ,0.5, the GCl score of the HapMap
[00204] CEU poguthakiteations, teel gambqtpeoﬂdnaﬁedf mndtlwaﬂaldeablﬁrthe summary data,
and on the Hap ,p allrgle 30 freq enc

such as theQildsTatippaierAy; sdethe fase &TI% %mg performed
based on E ﬁﬁs ln g ?ﬁ%‘éwbhﬁ'ﬂl gtﬁhg:gl h'f‘tth% é’a&@oﬁﬁ\if td %nﬂhﬁé relative risks

re’is Icative no herw se, it
from the ddﬂsafaﬁbsr eddérhasttaned. Adsiieg thesfasethat thevfellt)mmgr equatlon holds:

preval ence.,  The r [ r|s e. d tion of

t he scored F& ?ﬁ§§$§§ g%gﬁquirﬂevbéélhaﬂ

IfﬂHSequﬁ%ﬂ&lﬁdﬂﬂéﬁibypﬁgﬂiﬁkﬂﬂ9§Phes are obt ai ned. For each
new WO 2008/ 06755{P)PCT/ 55907/ 3§_|nd|V|duaI t he
i ndi vidual's scggg)l Wg Féﬁ%hp
di stribution and tne resulting score is the
individual's rank in this popul ation. The resol ution
of the reported score nay be Ig%/due to the
assunptions made during the proces The popul ati on
will be partitioned into quantiles (3-6 bins), and the
reported b|n mould be t he _one |n mhrch the

s - Y 4 = o I
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Simlarly, we denote the relative risk of anr r .

genotype as= P(Dinlll.1) Under the 1 12 P(DI n 211)

wordosioglsscat i ve nodel ne that the risk pET/ER2007/086138
This allowsqemdal@aanw OPLVEERBEY B ovingyaYs K 5601 (gxg,

The nul tipli cB(DVRR)(ldeP(ZD@M\Dﬁen%grey%W p(ldsed in

the lit [atm C ontr ol
studi es, or fo DJM\OE Pgﬁﬂ ur pos”é‘%lNN)EWﬂ ng the
Rel ative Ri sl@m[ 0L 7A2] #lfkgﬂg;hg%ermm)l ment the

rel atlve ris radrjter nt ne rkers are known
mJI t| J’éét’l"‘v-ré ﬁ’b’geéfl_‘-@ %@&’qﬁ for risk
Byas1m1§§§é SANE S5 MWBB?WP 10 i nvol vi ng

aSSOC|at|on studi es the study deS|gn prevents t he
reporting of yphe_rel atfméxﬁfﬁkﬁﬂml'h som@(Ese- cont r ol

studies the refati'vé £ gk € oabgp}%ed
directly fromthe data W|thou urt r as(ﬁjrrptlons
I nst ead of r@Rortzl,pRg vy ¥ /ak s P

customary to report tj}gﬂgeddgfkﬁ@vlbf,@mp(BMMe

genotype, which are the odds of carrying the disease
given the risk genotype (eitHgestianrl. or n r ) vs. the
odds of not carrying the di sease given the risk
[00205] genoIﬂ/the oddépativsl, the fré@enl@(d@idf the génolypﬁ( iDi the pbpula)ions and the
Dinarj) 1- P, (D nir B r§ % F’% ri1
prevalencelo)f theispase ar kppyvnathepre tiveiT}s EFGG& 8 fpvngy éO]tVFfégt is set of
relative risks fromthe odds ratio nay require
addi ti onal assunptions. Such as the presunption that
the allele frequencies in an entire popul ati on a=f
[00206] , b=f Note thatithese arer twu:qnﬁathahac kqeetionsy arebthusdlheohdverereximum of
coul d be estinmpted . fromcuryent. ata ts such peg
four solutg(ps eh A5 S88W QK that Fﬁ}'&ég ?%%gﬁﬁﬂg)so ufion to this
equat1on.and/°r that the preval ence of the d| sease p=p(D) is
known. Fromthe preceding three equations can be
derived: WD 2008/ 067551PCT/ US2007/ 086138
[00207] p- - - NoR{ tiah wier PED, Fquation Pyshemi  is) equivalemt(tpithe Zhang and Yu
formula; W\?elﬁ';tl?)e the p,l(lﬂe ffe&g%géﬁ %ﬁ{erpé)pblgq(:t}%:pi i{s]it%}%n%({z ggeount. Furthermore,
our methc;da{aﬁ:é Mo abSdunt fhd Bict tHay kgt b %Haﬁ\k@nﬂ@rdBpléHﬂ Bhlbach Béher, while
first equation can be rewitten as: 1 atb21l. cA2i
previous ﬁ(et'hadsm)lggwd to hempfiter eachtofiéh¢ eelativamisksindepandendyn be
rewitten as: 100R(a - p) + b +c2'2: a+ (b- p)Afi

[00208] E-gg 1 : i}\qug\élel‘lfﬁ forvmgﬁt} gﬁffiA %Crl] I?frs“&l%'ﬁnlah? ers sz&%r mult1 allelic
variants at$ cdlsidéred ahe @BlcayRiodnks bohq)mated\saﬂgﬁﬂy Ao heakZh aegoted by the
and Yu fornul a in Zhang J and Yu K. (Wat's the

possible el ali¢less whesg 2 i the nnatnﬁkoalbﬂe Hilele fraangneipe fuferds. - - fi in the
populatmg%lﬁr db+ 1%9<§‘s%1b1e aﬁ § Fe z?sfsu&%mgr ﬁpélg?qﬁé reld@V&Visk and odds-ratios

are defined as

equations.

_PDla)
" P(D|a,)
_PD|a)1=PDa) _ , 1-P(Dla;)
" P(D|aY1-P(Dla)) '1-P(D]a)
The following equation holds for the prevalence of the disease:
p(D)= ZfP(D |a)

=0

Thus, by dividing both sides of the equation by p(Dlao) we get:

p(D) _
P(D|a,) ’Zf "

OR, =
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1998), which is incorporated by reference in its
entirety. In contrast to the Zhang and Yu fornul a,
w@E e0ve/0e1sdbndi nent s of the present invention takeCT/ngmo07/086138
ResultingdBnsi deration the allel e frequency in the popul ati on,
whi ch may affect the rel at Furt her sone
enbodi nents take into accogﬁivi %ﬂterdependence of
the relative risks. OR=oh pb%ed—to—tﬁﬂputlng each of

the relative 20 risks ind D
2008/ 067551PCT/ US2007/ 086§8{n1001 g Equatl on system 1
can be rewitten as two quadratpg equations, with at
By settingngS+ Zg‘m Hossdisbltds shRUE | ers—A—gtadient. Thegdnytthe definition of C, it
al goirdet hm can be used to &6PY@RthEserBliations, wher e

is: the starting point is set to be the odds ratio, e.qg.,
Xii=0 R p and X2 gl??] F(}roﬁxanpl e: 5f1(2
1, 42) =OR( a+( b- p} X )=
F2(X1, X2) - -- - - OR2 10 a+h24+ PO 5 2P W) 5. by +ba.

+cX4) [00178] Finding the solution of these equatio
[00209] | s eghisviapaelynamial ﬂwa’@mwh@muvmablﬁct%cq Gn&dp@ﬁrmned the

relative ris X1' e_rfgl]iﬁe(il 2[%1 Qo} &gaeigrf‘%gw%,zargdzt}g%g}%‘b%ﬁpegﬁto have at

most k+1 Js@hﬂ@nb HoWekey, sihe 2He ri ﬂﬂand dide 3ftheCe c]$L*Pé110n is Q@ﬂnctly decreasing as

)+2f1 ' (X X2 J(2cX2 +bX1l +a-OR2 c-p

a functiorn] o 7dErercamiypicaldammle baeng @gluﬁlopfoghtstqqﬁgnon Fmdmg this solution is
x0=0R1, yO=0R2. W& wi ||l set the values [epsilon]=10-1}

easy usmé ﬁ bigarg sb&lchl ﬁﬁ@@ttfé%ﬁt%ﬁ istHyuREed beiwoedl @1 bhdT = N OR, .

teration i, we define -1Yi- 1 -& [epsilon]+1015%
Xm [ epsi 1on] +10i -d-gfv )1 dX2 -xi-1v set 20dg "'i
WD 2008/ 067551

[00210] Robustness of the Relative Risk Estimation. The effect of each of the different
parameters (prevalence, allele frequencies, and odds ratio errors) on the estimates of the relative
risks was measured. In order to measure the effect of the allele frequency and prevalence
estimates on the relative risk values, the relative risk was calculated from a set of values of
different odds ratios, different allele frequencies (under HWE), and plotted the results of these

calculations for a prevalence values ranging from 0 to 1.

[00211] Additionally, for fixed values of the prevalence, the resulting relative risks as a
function of the risk-allele frequencies was plotted. Evidently, in all cases when p(D) = 0, ARr =
ORRR , and ArN = ORRrN , and when p(D) = 1, ARr = ARN = 0. This can be computed directly from
Equation 1. Additionally, when the risk allele frequency is high, ARr approaches a linear
behavior, and ArRN approaches a concave function with a bounded second derivative. When the
risk-allele frequency is low, Arr and ArN approach the behavior of the function 1/p(D). This
means that for high risk-allele frequency, wrong estimates of the prevalence will not affect the

resulting relative risk by much.

[00212] The following examples illustrate and explain the invention. The scope of the

invention is not limited by these examples.
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dg i=ildA (xi-1,yi-1) 2 PCT/US2007/086138

There iterations are repated until g(x )<tol erance |,
wob@s®e61561 er ance is set to 10-7 in the suppli eBCTVUS®N7/686138

[00180]In this exanpl e tEX&8mpalations give the

correct solution for different values of a,b,c,p, OR,

and OR2. Fi gurg %;E !ﬁ ﬁ ve RISk
Estimation. 1 RORHG NG S?Sf()f@ﬁ%z;@.t@‘%é ef fect of
di fferent paraneters (prevalence, allele
[00213] 10f r Fhe andivesal ﬁqﬂooﬂiéd arsatripbe artbiedndhe kit, $uvh ashatatadable from
of the relative. risks js neasured. In_order to neasu E
DNA Gengiek, dnfoghichithe jndixidual deposits asamplepfisaiivaapeiogamately 4 mls) from

t a [
which geffRil PGB ob BRuhEted) 148 shliodsdbBpleTS sol]f o CLEK ¥fifcg taboratory
for procesdidd ardaial is.eThe bampleciotysisally sccmrm ﬂh@fhc(luydwrovﬂﬂﬁght mail in a
and the results of these calculatl |{§‘ ttggfor
shipping ¢piginpethabisconygaieptly proyjded &nihs in vidu .I@al? ction kit.
Additionally, for fixed values of the prevalence, the
resu S
[00214] (">~ %rfé E&g‘%@%ﬁ Eﬁltrb%o}i méﬂrt g%&?ﬁelgﬁéﬁ Cslclgéslﬁgzglatg%@ esahvail For example,
using DNaasstBcolteetiopki, tedhmsDbgy avaithbke ffoRPD Nk GGemoéak, prindividual collects a
_ X1=X2=0, Thi e.conmputed directly fromthe
specimen g4 ghovich gnl Safkut Bov i) Prode-Sate ARG ER ol (APl to an
appropria é 1%*50134'&# F)fcfc%'ﬁﬁ YDA ¥ 195‘1»a}e>(§' byPRLS deh@Bfhgladddrotease digesting
I near nct X2 gets closer to a concave
the samplémypidaﬁy wsirtgreagémts supplicsicoyothe colldetion &itisuppliematt3OEC for at least one
when c=1,  X2=0R2+p(1- OR2
hour. Thqﬁmﬂf ) m%tlcenayﬁlgﬁwdz@%meﬁr%@m B StanePrepBEet, The DNA
ke frequency is
pellet is s{;%ﬁﬁ%ﬁrﬁﬁ%ﬁfi@f‘aﬁt gﬁlah? ft"x\gﬁ%& g?:ﬁoarﬁ{ag?s the function
1/p. Inthe limt, when ¢c=0, CROR2 1 Xl- 1-p+pOR
[00215] , X2- The pdididal’ igesommﬂ)bbﬁ esisohted from tlhleghhva sample, according to
risk-allele fre enci es, ncogr ct Sti mat
a

well knovih BirgeaWies apf{ar Thote RIPEIeivy, FebiEr oha Uty Ky Generally

the samplE?;l, fAtdt Weaf ('Ile?ﬁturgﬁ' hé %‘i‘@teﬁéér dlbeélt’edl ' N’éxﬁ'tﬁ@hzﬁnﬁkﬂg 'é@l'ﬂt%fuged and the
a preval ence value ofp'= is substituted for th

supematanbrsrretannqdr ellad sipeenataRss phent ﬁbmqlrmecmpstaruedutn g'1¢1é |aa1e|1l¢écontammg

S U o8 Roi FEA B Gl T 7.1
mM EDT%eFFE)O% SINEY Pﬂffﬁe (ferRiratell W}%zblllhzlg?tﬂ@e ESfmicaONR @

i sk-"al l el e Trequenci es the two S are quite
commercrallm availabledigih delwb’h%NB armyasuﬂlgaséhoafewaakabtﬁwﬁpm ARgmetrix or

mamina, GRS AFS e bl Sot P REcRhe PERGE! FL b ipbBtebel e
1nd1v1duaf @StNl‘ pRIfildis §&ositb@intBG sEore@dtataceoe vault00182] I n one
nbodi ment the "Genetic Conposite Index is calcul ated

by using a reference set that represents the rel evant
[00216] popuTh@ patientTydlaja sepeiuenisequssied fay rife-ivpartiig $NBs by comparison to a

chmcallyIc%gli/g@ % %ﬁelf (gf ! h &gs%ﬁmegﬁgll%@%mconpu%fﬁgséj@e@ér%e in a genome

correlatesft8ld @ven dfsehsee@CdbnditidteThe Aatabaden@intaihh énforhatiow of the statistical
risk is calculated fromthe odds ratio using the

correlatloeqqf@tartwlgy%NBmd SNPehaplp%*e&@ ReAticplor idisepperrcopdigions. For

example, 8§F %\? g&gﬁ%’léj@pdl?mbﬁﬁ} | pis gﬁcﬁ)o\?ﬁ)‘b}#&em E gene give rise to

differing 1§8¥drind dfhit ipy&ehit icloin turh Sotrbiatd withtd smtwﬁcahhkehhood of
i ndividuals in the reference datasef with a score
developing Alzhgimer’ nBispace, Aspngteg srample, mddvxﬁuaﬁaqos?wﬁalqgr?evanam of the

blood Clogt,ﬁlf eé@“’?‘,? 3 a?&o&ijﬁﬁﬁo@n N Lg%ﬁ:{&k e Ete Qafi 13&%5462136%@55}{@ to clot. A

score e |n uaI woul
number oOgbieds ibaligich SNI M 4]elen aeftﬁnaadtwaldmmm becondition phenotype are
mul tiplicative nodel is used. In alternative
enbodi nment s 77
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ot her nodels that may be used for the purpose of
determning the GCI score. O her suitable nodels
wo pBoeEsbut are not limied to; [00185] The AdeUT/US®07/086138
shown in \i8hle 1. TheaHormationin thedatshsge is :Emgow Ry gmresgareh/clinical advisory

board for 'Btg %%}'lﬁ g@ 'fc%ﬁa% gﬂ? Eﬁgbl%g&‘é% gflé 81%,6? & er\]/jée:\gﬁ gfztgrg)qre}rﬂnental agency

oversight AdBietdatebabb tiedontidodiy uplisted @s ei@keiSNR-disddid coreelatioidd emerge from
it is presuned that there is a function f such that
the scientiffecQIPBRNGY. an i ndivi dual with a genotype k is GCl(g

é ..... gk)= E f(A gi) 1=-1 [00187] Harvard Mdified
cor . . ' .
0217) 35" P Bl TN BAGHE oL ATUIAEP STty Sy provided o

patient byn@{ &elisie (pJdaral ar thailens! (T pLARAC & provRiedrihtepprevaionamddsupportive
] 25 Harvard cancer risk index, Cancer_ Causes an
informatienfuch s the inforpratiogeshoygpter hisictas Y LejdangnFxample IV. Secure access
. . r . .1s
ot ind FABNITP SRR AR Sl AR GESE o i it
discussiofigwwithithe patiemay pliysiciamn aid empdder imdividuehthodees fos pessdnalized
. of the relative risks. This may be useful in WO
medicine.2008/ 067551PCT/ US2007/ 086138 cases where the rel ative
risk is difficult to estimate. In order to define the
tunction j, an i ntermediggglfj gfion g, is defined as:
0 1<"1-1.09 5 1.09<x5.1. 1.492.99 252.996.99 50

6. 99<x g(x)= ] uantity het=PA
ORO i s cal cul at ed; daté of B EEH ol 9equency Ehet

=1 f het i ndi vi. ' NP i .
ouzts) | 2 Aol GHR Ao BRSSPI eenovoe
correlatiod$, d genoTsiCprofiltat geAdrdtdd) getibtypacorrdadvht aft had¢,and the results are
] (Het) is sinply defined as Ef (OR |ﬁ ..1=1 [00189] The .
provided teathedndividil 1 dascsiheddn Exemple I-TEP owing en |nitial; dhtergpination of an
incividua§ sHIEHE o RERL ety AL s ARt R P8 by pe gorrmined o

additionalsgédl?@y?erécl)rfélﬁﬂmoﬁfe Tty WHalkebsribler hay® pyegoiisn level
risk-allele.
subscription and their genotype profile and is maintained in a secure database. The updated

correlations are performed on the stored genotype profile.

[00219] For example, an initial genotype correlation, such as described above in Example
I, could have determined that a particular individual does not have ApoE4 and thus is not
predisposed to early-onset Alzheimer’s Disease, and that this individual does not have Factor V
Leiden. Subsequent to this initial determination, a new correlation could become known and
validated, such that polymorphisms in a given gene, hypothetically gene XYZ, are correlated to a
given condition, hypothetically condition 321. This new genotype correlation is added to the
master database of human genotype correlations. An update is then provided to the particular
individual by first retrieving the relevant gene XYZ data from the particular individual’s
genomic profile stored in a secure database. The particular individual’s relevant gene XYZ data
is compared to the updated master database information for gene XYZ. The particular
individual’s susceptibility or genetic predisposition to condition 321 is determined from this
comparison. The results of this determination are added to the particular individual’s genotype

correlations. The updated results of whether or not the particular individual is susceptible or
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10 [00190] The Maxi mum Odds Ratio. In this nodel, it is
presunmed that one of the Genetic markers (one with a

woreoossdssodds rati o ives a |o bound aqn { hBCT/US2007/086138

genctically e RRRFoR e L@oaéltlpﬁ&%é g mws% themlmjmdmeu%le alomg with
enotypesi s k

mterpreta@%ﬁﬂql%ﬁ%oﬁ?&%foﬂn&ﬁaﬁg A conpari son between the

scores 15 [00191]In one Exanple the GCI score was

cal cul ated based on nul tExdmpkod®l s across t he HapMap

CEU popul ation, for 10 SNPs associated with T2D. The

rel evant SNPs were rs7754840 rs450 565 r 7756992

r81081160rr at | 2 5% E SO0 1 & > ease

rs4402960, rs5215, r51801282 For each of these SNPs,

[00220] an Oﬁﬂé Pﬁﬁ%'f%léﬁ’ém{ekl’rs‘%ﬁséégé Aﬁ) 220 BB ¥IRGHn kS céﬁél‘afet ®fth

terature opul ation consists of
polymorphfsmst in theahelipdpbdten Bo(bFLR(aE) gews witch giyepaiserto $hiz isoforms of
B
two amm@ Qcﬁ@la't rés &Eq 19f ]1Q tﬁé\l%‘l’@ﬁ&l@%ﬁi USBgE? rc@ﬁééhﬁd f‘@/ 158 cys/cys;
0 IVI ua s rank for each

ApoE3 cdritmns ﬂldiZAl i58 u@ls&rgmdtmpmﬁft abutaimt @/ LS ang/agy érsadhown in Table 3,

d| fferent nodels. WO 2008/ 067551PCT/ US2 / 086
the risk of Aézpimer’s djseasqoRtst Jan £ ilﬁr PEY lqcmaee%‘é/ﬂfgstg? n&m]bﬁé PEMPOE e4 gene

copies. Lﬁy%%% B gﬂ@%qg THIY 3, @1 " ElaRVE disk ©F lz”ht) Slncr%&g yGith fémber of APOE

pearman correlation was cal culate tween

e4 genecﬁzg@h pair of nodels (Table 2), which showed that the
[tiplicative and Additive rmdel had a correl ati on

coefficient of 0.97, and thus score woul
[00221] obu@@blasi ﬁge‘eqlenceroftﬁqlé Iéi@lmliﬁtles &orﬁ}alr ¢t adbﬁé@ﬁ@é@ :921-3, 1993)
nodets—Srrtarty,—the correfrattomrbetween—therHar vard
ApoE edBftigs 0 SHFEERE 00, T L LDHERDLIERIPIC! R ole e
o gores and lupg,additive model Jgs 0.7, However| gising
CTTIC—TTaAT ||U| HOGES—att++o—as—tnhne¢ gCIICL I b oLUIT T _YI CTUCU A
1 Greraiiirdd eoutts i ndroat 4bore s anks nop S5 ded
¢ .

SH
a robust fr wor k
2 FTable 2 TFhe Epear

O e £ ~p

LA = S A CC u.LI ITrTS 1T Ul LIIC DL:U C
di stributions on the CEU d bet ween nodel pairs.
Mul tiplicative Additive Harv-Het Harv Hom MAX OR Mul t

1 0.97 0.83 0.83 0,42 Additive 0,97 1. 0.7 0.7 0.6
[00222] Har vIgkle 4 RedatiyeRiskpf AD with ApoE4 (Fairer of al JAMA-278:1349-56,

1997)

hat mg:rp+ ?d nodel depend( Rey. 10
ata

APOE Genotype Odds Ratio
£2e2 0.6

€2€3 0.6

€3e3 1.0

€24 2.6

£3e4 32

€4e4 14.9
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0 Harv-Hom 0.83 0.7 1 1 0 MAX CR 0.42 0.6 0 0 1

15[ 00193] The effect of variation in the preval ence of
wa2msoersshe resul ting distribution was nmeasur eRCT/Thm®07/086138

preval ence val ues from CEXAMPI&OIY. 512 was vari ed

(Figure 14). For the case of T2D, it was observed that

di fferent %ﬁé@@{b‘}@fo\‘%‘aeﬁﬁf E?f&eh li'd%itixfée?%@f or der
of individ

therefore an artificially fixed val ue of pre{/al ence
[00223] 0. 01Thediblibwmgnnfsuration 18 @x Emphangiofi infohmatitud tHat couldrbe supplied to
. .. Arbitrary Nunber of Varjants 1001941l n anot he
an indivicsiah BRYiRg A ETREN S PEOHE Gt SRR dakipiesadser e gsps GirFactor V

. [ Q- r - ; .
Leiden. JERBLARA AL HEI s PANC Sl TripPORIh Sl Bld AR infiffitihay be supplicd
in an initi¥3epPoft8/ 067551. PCT/ US2007/ 086138 there were three
possi bl e variants (nn,nr,rr). GCenerally, when a
Msoci ation is known, an arbitrary nunber of
What is K 1 be found in the popul ation. For exanpl e,
when an interaction between two Genetic markers is
[00224] 2SSORhAbLEY Méilibn & SANPASERR, it i$1BleGrBsdhcEioTe APEAIR Lene that is
variants. This results in eight different odds ratios
passed onviabmeme’ Sparegtsn diagtaré Liekdeni iniatviagiant of thelparotein Faetpr Ye(S) which is

needed fo? ?)%Jq? aﬂit:thagte c}%ﬁ?ﬁ’i‘?e gzlro I@%— ila, IPa%qurL\p l,deeﬁ\é%rgg? g%esg)gnag likely’ 8 bleed badly
while peo@?é Wah Bfctoh @ 'ﬂeideéu- hd¥2bloSd thad RKE Qx‘i"ﬁhdr@és%&ité’rﬁléhb?'f% clot.

alues 1,271, .. t,k. Further it may be assuned’ t hat

all relative risks and | odds ratios are neasured with
[00225] r espBetple camyingthd Raktes V AeidenieDe diay andivsrtimes gieater risk of

.P(Da i),1-.P (Dia. =, ed on:..P 0) 1-
developing(tpGod it (Aralibgn) 1 e T ATREPRNBHOT P RVS] rpany people
with the defe wilf rlev@r siffer from blood clots. In Britain and the United States, 5 per cent of
the population carry one or more genes for Factor V Leiden, which is far more than the number

of people who will actually suffer from thrombosis.

How do vou get Factor V Leiden?

[00226] The genes for the Factor V are passed on from one’s parents. As with all

inherited characteristics, one gene is inherited from the mother and one from the father. So, itis
possible to inherit: -two normal genes or one Factor V Leiden gene and one normal gene -or two
Factor V Leiden genes. Having one Factor V Leiden gene will result in a slightly higher risk of

developing a thrombosis, but having two genes makes the risk much greater.

What are the symptoms of Factor V Leiden?

[00227] There are no signs, unless you have a blood clot (thrombosis).
What are the danger signals?
[00228] The most common problem is a blood clot in the leg. This problem is indicated

by the leg becoming swollen, painful and red. In rarer cases a blood clot in the lungs (pulmonary
thrombosis) may develop, making it hard to breathe. Depending on the size of the blood clot this

can range from being barely noticeable to the patient experiencing severe respiratory difficulty.
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Ei=0 Further if it is set that C= Efixi, this results
in the equation: X - i G p+OR 19' 15and thus, k C. OR

W@E200806i551 E_c- p+ i=0i=0 O WD CT/US2007/086138
In even TasgP OSSP LRS00 DPEIIE RF R9theart of (edRay. (aipes theve clots
formed in[tgg %g%-{ﬂ& thd biRJod!td tREnEAY 3hd BB 14 dhb _a?t?ﬁeé’ ﬁﬁhﬁﬁlt&ke blood from the
(O. IS equation can produce nany different

heart), Fastor M Lexden (dess aot inatdage theprislookedrodarfyf thr@mbosis.
solutions). Standard optim zation tools such as

radi ent deSCﬁnt can ;)e used to find the cl osest
——-—%&Mﬂmcaﬁ 100 tS¢ 5[ 00196] The present invention

uses a robust scoring framework for the quantification
00229] Of TEsdtof ¥9LGHE oW difpnellyfih&lctitls tHE DRk IoF gBRER! SbIFBY clot and
[ ! result in differgﬁg’I s{;ggrgs}, tehe resulté) areg%suallyco ane many
people witothietendition Wil mefver expenenge thrbirfbiostt iTherearermsity things one can do

oo B T B CePRIST, B0,ALe PL 58, s o
time. Whgeg QL 'ﬁni(?&i@&ﬁc&@ A ifs %})ﬁﬁﬁ@ﬁ) dxefcisetulaty L tskBlood must not

romthe odds ratios o tiple allelesin d

‘stand stilt’asReing wveoheightielysmaekiag dllgreatlylréase ttherigk of bhod clots. Women

carrying th%}éﬁgtgr Sglkgi,lggp?ﬁ%géé (?.élfi&)%} r%\cl}hg iéﬁlét%i%rpglszg ?)?l? as Ehhlg will significantly

increase thé ERMRRBUFGRttidd roB¥a5 WeEmeh chhfird the ¥a8toraNdeldd@ gene should
dependenci'es between the relative risks of the )

also consult fHedr doutombdfotesecontiogpeegrantanthis odn alse ingrpassabh risk of

hromb si mul ated case-control studi es was neasured, and found

thrombosis, e 15extrenely accurate. Methods [00198]1n the case

where a specific SNP is tested for association with a

How doe4 86@8£fiRd o5t ANFbMhARNIRort Ve didéte and non-ri sk
alTeles o I's particular . RI D), P(RNI D) and
P(NNI D) denote the probability of getti ng affected by

[00230] t he The gesefagiRastorthaeidenandienfousd ho adlgebsampler 20
the risk allele, heterozygous, or honpbzygous for the

non-ri,sk _aljele.r ectqy v .
ooz 20" ol S PR Yt B o SRS BEAEPMSR', tbunc
examinatibhe popul ation. Using these definitions, the relative

risks are defined as AP (D1 RR) RR = |AD INN) ARN =

pD INN)P((p | RN). 25 [00199]1n a case-control study,
[00232] the Glatgean pi@Rﬂae@e:cewiw Xpyaycafieriaiesting gvbgtanpe o the blood to

n t :
make the ggﬁ \%{eaﬁlﬁ%gg %{ﬂ%})ﬁ?ﬁ)tgw 1!.)%5%915 g?%ﬁ? 6? ﬁﬂghgﬁt %ﬁ{aﬁﬁl adoctor will use
a radioact208&HAaNLS td RETHISHODIBLESH LIB1d(d\NIbwDh the lung, ahd éhe distribution of

) frequency of RN and NN anobng the cases, and th
air to the bagger As worpagiegusy Shoyl el Gl & ingateh inicpteshe presence of a clot.
Bayes | aw can be used to get: A _ P (RRI D) P(1VN D)

How is Fefct(%&/ Leiden treated?

[00233] People with Factor V Leiden do not need treatment unless their blood starts to
clot, in which case a doctor will prescribe blood-thinning (anticoagulant) medicines such as
warfarin (e.g. Marevan) or heparin to prevent further clots. Treatment will usually last for three
to six months, but if there are several clots it could take longer. In severe cases the course of
drug treatment may be continued indefinitely; in very rare cases the blood clots may need to be

surgically removed.
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AP(D 1 RN).1" Aw RN = P(D NN)f RR 5 [00200] Thus, if

the frequencies of the genotypes are known, one can
wais@spémsse to calculate the relative risks. TheCT/US2007/086138
) es r}n t he popul ati on cannot
HIRR PIGEBCEoNnt rol study itself,
si nce they depend on the preval ence of disease |n t he

pop ! reatment

[00234] it Seuwmase clﬁgcas%%ilgﬁ‘ﬁfb g%lﬁla@%g F_Jctdrr‘\aékiicféfla&/l)) p?ggiéeftfs xt(eB@ivet eatme
with a hefayinlecoag@ny nfedRhine dRrigRir¢granpy.Dfhe semeRFpHeDio women carrying just

e s Pt e P B b B SUE B o e

fam11yh1sh§l€rcﬁ%?9$d’9ﬁ§s can be approxi mated by the frequencies
the genotypes in the control population, but this

woul d not be an accurate estinmate when the preval ence
[00235] is hAYhworHeneewying 4 gene fof dlactor & Beidesenay negyl tpowear SPCCIal

socking 5ok Ao ARARR o el EeF R AR o e vt ey may

bepresanQ@ﬁ%ﬁ@:%ﬁ Hﬁf&'ﬂl‘glﬁ?Hﬁh?S do not use a reference

dataset to estimate the relative risk, 15and only the

odds-ratio is reported. The odds-ratio can be witten
Prognosisas OR P (RR 1 DP (NND - P(1VNI DP(RRHD OR

P(RN | D) P(NN D) P(NN I D)P(RN D) [00203] The odds

[00236] Lghla 3r1 lg %égséc(i{)gmé aavcg\éfa ﬁac?%%@é@vgt%' %%e %ﬂﬂr dr?eéy of people over

the age of TOBOWROChAY thé géhes; iP@RY FRINdaRat ¢myertawrhamemlsa£fewdeﬁom
the odds ratios tygg ally what is needed is th

thrombosige 3oy Natidnad foeiety & GenatiscCeounsslora RISGEOxsE R?@mdﬁél list of genetic
counselorF g[ %g%ro !%,inz}ssxg as lg% g‘%l%t?(ﬁ% ab&ﬂ%r gﬂ%t R4 fé%ngﬁfnggdr&h ?efarch their on-

e sunmary
line datab@gw&wartxtﬂésgcaﬁg/@y@mmabl e. This is the case when
neta anal ysis I's being performed based on results from
evi ous case-control studies. In this case

ho
[00237] ¥ naWiHie prefearadambodikaents of fhe EcssBHInveRIP Baye been shown and

descnbedgl%g% St WLI%% -l lﬁ(’)v{% tﬁ&iﬁ%% (? hﬁ% tﬂ??}&%\%(%v\%rﬂ%\\glments are provided

by way of %rﬁ(l@ohlleNhnﬁﬁodsfvdﬂHtﬁne qilahges) ahd sdbstitdgondwill now occur to
P(DI NN) , D) WO 2008/ 067551PCT/ uf 007/ 86138
those skillpgh1b thé s S v dBRerding o dhe G1y5Btinh it SURLDS Hadersiood that various

altematlv%g t&geﬂg)pﬁﬁ*?mg&?fﬁ%%%’( f@sc%%&s%%ﬁyﬁg }1b¢l:j | yed in practicing

the inventigil) Rfis ﬂﬁEhdledf Rt the Tollowing\claink§ H&ﬁné tHERcAWof—tHe iBNention and that
ARN + f NN - p(D) 2By a sim |l ar calc 1al\tlon

methods 410 UCRFHES SR8 GTOORR PLUNSR SLaiE U< ol SpuiploRtgrbe cgygred thereby.
Am p(D) ORRR = -RR fRRARR LAN fVN AD) ARR f RRARR LAN
+19(1)) OR RN = ARN fRRARR fRA /I TN - AMARA,
Equation 1 [00205]1f the odds-ratios, the frequencies
of the genotypes in the popul ations, and the
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preval ence of the di sease are known, the relative
ri sks can be found by solving this set of equations.
WA oB0RO6] Not e t hat these are two quadratic ePUBEUSIINE(S6138
and thus they have a maxi num of four sol utions.
However, as shown bel ow thbtIMiere is typically one
possi bl e solution to this equation. [00207] Note that
ng&f NN =1, Equation system1 is equivalent to the
hang ‘and Yu formula; however, here the allele
frequency in the population is taken into account.
A hwthddofragsessidd genotype tbwdlatiahesf amimlividnalicdmphisingact
that the two relative rlsks de 3 n each ot her,
a)whi |@btpmgalg§n#&me é@’é’s‘f‘ '3 ‘éagnpute each of the

rela el ative risks
f or %‘nﬂe at{daﬁs #EF | g[ ﬂ?{fdﬂéa %ﬁg&g@k&;ﬂr s or other
c)mul t detetrh@ling said ﬂlll(ﬂﬂf(hlaﬁls genotype dorrethtionk ev1&aphnﬂoaypesrby

is conplicated slightly ak i s denote
copparingssgihindivadyals i g@}%%lc mgfeetoa& gurrgntidata F hupan genotype

uenC|estf1f2 ..... fklnthe
cogll(?pop%lS v@kﬂﬁh@a é k+1 possible alleles are assuned.
d)For gpbetirge $aid téwlts dhoah istep o)its kaidriddivddisal oatiheslthreere manager of

defined as P(D 1 a ; = P(D I 0) OR=P(D a,)(1- P(D
Saidi@@ﬂjlsiuai;l (P(DI aZJ) _é(D?aog(l - P((Dal)é (

0, A S B SRS 5303 4t

geiibtﬁ),e d@)frdthtwr[hsmgld)addltlsnaldmmén greotgpriadiirelatiby becomes known; and
(Dla0 9 DI aQ). 2008/ 06755,
) Res uwciaﬁl@& il il deblons r&%m%sorf%@m mﬁbyowaﬂngﬂalﬁ individual’s

ge?lgggf ﬁgoﬁla &? %Q% C%'SQ @ plgﬁhisﬁ 5‘%0(§a Fidifiohal ﬁlﬂﬁan genotype

| nition of C,
correlyi{dn) £ det&min{d) an 8dd1t1ﬂ§hl geboBrie Gon:eEatnGmg( @)dﬁ;dltv(dual and

- p(D) [00209 Th| is a nom al. equ one
2var | BBORIRE S SifRorasiep i otid ingiual g p sl G manager of
m ned The pol ynom al is of degree k+1, and
Saﬁ]ﬁlggjﬁhﬁ{éxpect to have at npbst k+1 sol utions. Hovvever
since the right-hand side of the equation is a
Tlst mietholdyo fodaine hswherears a shitdipatty ohtavhis @id gheetec ssample.
typically only be one solution to this equation.

Thl:eI glg{hr(]) tth cllgims ?,l \l{filler%?n Said generating of a genomic profile is by a third party.
The method of claim 1, wherein said results are based on a GCI or GCI Plus score.

The method of claim 1, wherein said reporting comprises transmission of said results

over a network.
The method of claim 1, wherein said reporting of said results is through an on-line portal.
The method of claim 1, wherein said reporting of said results is by paper or by e-mail.

The method of claim 1, wherein said reporting comprises reporting said results in a

secure manner.

The method of claim 1, wherein said reporting comprises reporting said results in a non-

secure manner.

-83-



10

15

20

25

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

10 easy using a binary search, since the solution is
bounded between C=1 and C = OR,. i=0 [00210] Robust ness
woboshersRel ati ve Ri sk, Estimation. The effect (i]“C”HHSh)O‘DO%BS

Theyaethodrofdaim bay hereiepaid elpélgxﬁ&aéﬁgefw% profile 1s deposited mto a
[ odds ratio errors) on the estimtes
se%%%%%%ﬁ%g?é{yveq15 ri sks was neasured. In order to
neasure the effect of the allele frequency and
Thy medlodrufecl sigt 1 wheeinsid medivelual isvesutisskiberal ues, the
relative risk was cal culated froma set of val ues of
different odds ratios, different_allele frequencies
The mgehodiafe]atmy hawhersin sa1d inglividuel a0t g suppeiaer.
cal cul ations for a preval ence values ranging fromO to
[ §i : i ls f the
T e A S i L PREHY said Bento MRS 220
function of the risk-allele frequencies was plotted.
ThHemethoidl of, claim &) whemsesaidigenetpd $impleGs RMR = ORRR
and XRN= ORRN , and when p(D) = 1, XRR = XRN =0. This

can he .c uted directly.from Equatd.on 1.. .
THHaeog I hrEheERb T SearTEP R iF einele Feclsatie
DO P i A of e SRR DRG0k are human
sivfle mutleotide pklyaorphisni cemgelations,iand|seid addR¥onral hurpan\genotype
appr.oach the behayi ar. of .the function 1/p(D). This 25
ORI v HelF THE e SpL oY Fafelieh ar ong
estimates of the prevalence will not affect the
THEREHIANF dlfhRl | Wherelrd Kail efibiie piotle teinphiges lthewong, insertions,

exanples illustrate and explain the invention. The )
deletigms onfrepdats, isaidedatabaseiod hapian gemotyne dsyrelatians are human truncations,

._ex les, .. WD 2008/ 067551PCT/ US2007./.086138 Exanpl e
inggiER AelsHioR T AR T TGP Al S et Bfia enotype
corfilitiortidal trinfcaBbAYindefion, 888RLE of viReat Borrélatikht , such

as that available from DNA Genotek, into which the

i ndi vidual deposits a sanple of saliva (approximtely .
The methodfafsiaim hnwbereiesaidigenomic prafile proksaid trdivigualipentire

saliva sanple is sent to a CLIA certified |aboratory
ge1P8prrocessing and analysis. The sanple is typically

sent to the facility by overnight mail in a shipping
Theeomkhodest ddiat 1] wheeny sdid endthyd posipridedladsessimg? or more genotype

individual in the collection kit. [00214]1In a
Cq&@@ﬁéﬁﬁed enbodi ment, genomic DNA is isolated from

saliva. For exanple, using DNA self collection kit

0 Y . Co

TG B S A ERbP s FRe AL YO B Rlore genotype
cottelatiaasl processing. After delivery of the sanple to

an appropriate |aboratory for processing, DNA is

Tlgeawﬁi sol i : ?l.dqt%qﬁggﬁ vggrgqiarth g&;ﬂgl%&g)ﬁgggéﬁé%?ﬁ %83%&%2 }qigprglattir(])gs contains
g@%{eﬂ: ?gltrlm hl;ﬁg iff iohe SF RRtIrk %{ené’st 1iR8&id PhbRl1 ARPShefdMPplUdkrelated with

I's next cefntrifuged, and the supernatant is
sagd paretic yarmoispi t at ed. The DNA pellet is suspended in a

buf fer appropriate for subsequent anal ysis.

15[ 00215] The indi yi dual . nom ¢ s isolated from .
Tt Aetamt Aot oy RS (6P Imeh S5O §P SR LBs contains
geRBAL Yhri AMASE oRE OY nslfe gied tedROBI@SI 4rE16, 9D, 6r 25 and phenotypes

collection kit. Generally, the sanple is first heat
cogeshated wath said gpaeiceeareandd.gest ed. Next, the sanple is

centrifuged, and the supernatant is retained. The

supernatant is then ethanol precipitated to yield a

pel l et containing approxi mtely 5-16 ug of genom c

DNA. The DNA pellet is suspended in 10 nM Tris pH 7.6,

1 20 mM EDTA (TE). A SNP profile is generated by

hybri di zing the genom c DNA to 2 comercially

avai |l abl e high density SNP arr%yj such as those

avai |l able from Affynmetrix or IIlumna, using

instrunmentation and instructions provided by the array

Y
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22.

23.

24,

25.

26.

27.

28.

29.

30.

[00218]In response to a request for an initial
determ nation of an individual's genotype

W@ e0sebmAsi ons, a genom c profile i s generated, POEOSIYPES613S |
T%m.e&oaitqfdﬁ%maﬂe“'ﬁﬁ%} saifl database aEhyinan gemotyge GPEFlaiogs contains

. . | k| . . .
oo i A e PSS Al SRR ol B M prviousy
detaritiabd phemtypssudiselgusahby saigdadieithmds.r el ati ons are or

can be determ ned as additional genotype correl ations
becone known. The_ subscr.i ber hasggbpr em um | eve

| . .
T%%@}qdpqﬁ %ﬁnaﬁdwbﬁ@ll} sgjdgtapase pf Bynan gepetypg correlations contains
sifiBle HiR1dRfe pB SRR, fRLAP Bsiks 1S HPEANIED or FIGS 4, 5, 6,22, or 25

ation or ne e stored genotype
andrsHenbeyped GpAORA] With saikbsipgle, mehedtiddetjodymgepinsmpe
correlation, such as described above in Exanple I,

T]gegxg)lgt hac\)/fﬁggigg i;)gfhgreegth%@q :ggge -1(21 g%gl%b?%;ﬁlg g@’@g&%@ sample selected

fr&f sa¥d %13)31 tcg@%i%ﬁﬁ%??'bio%d%ﬁﬁasa&n Sifidal fled BkiSie, fecal material, sweat,

i ndi Vi es not have Factor V Leiden. Subseguent
ariddbudeaksanmple al determ nati on, a new correlation could
beconme known and val i dated, such that pol ynorphisns in

a giye e, hypot heti cal.l ene XYZ, .are correl.ated .
Thehatto! Jfclain Jonuneieuh o EHBeWaE OIS At rEriaons of single
nul oci'(fégy&l%[iﬁﬂﬁﬁﬁs 6P H{sehk 1208 cbidRped to the master

at aba e of human genotype correlations. An update is

then provided to the particular individual by first ]
Thetmetlod oficleine 15 ewbersm sajd gendlype datrglationmareeorrelations of single

rticular individual,s genomc profile stored.in a
misTeqiids RedvmpmRhisme#PREIYRGH Wt 9tk diog FRgiial SOPASDEn
gene XYZ data is conpared to the updated nmaster
TERBREf Q4R TBvhereih 94id GRABMIY BrofliBés Paidratedhling a high density
30i ndi vi dual ' s susceptibility or genetic
DPAetiigneesayi on to condition 321 is determined from
this conparison. The results of this determ nation are

added t e. particular .i.ndi vj X . :
RSPt T hERE bl Wb Brogfie 35 B psing genomic DNA
sebfiendiast i cul ar individual is susceptible or . WO

008/ 067551. PCT/ US2007/ 086138 genetically predi sposed

to condition 321 is provided to the particul ar )
Theyanethad ef claim gfgwhetern paid @epetis sample 15 ganAnHHBNA gad said

1 nf ' : le Il Correlation of ApoE4 Locus
blggb&?‘fﬂq?%‘ﬁ%elrsgéﬁggsease 5 [00220] The ri sk of

Al zhei ner' s di sease (AD) has been shown to correl ate
Auhétho@ebyipoisintyi: sms i n t he apol i poprotein E (APCE)

gene,. which gives rise to three isoforns _.of APCE, ..
a)r @reyiding 2 pls setgaseprising sulgs, each Tls pdicating ajcopelatipn between at

% ’ﬁé;'ﬁ’ am no aci ds at
r gé%gaéég%lg%?gﬁgﬂ qggfeia%y? A(\%Bt pfotein. ApoE2
b)c proiding 4 d2¥akeBcamprising; geApmid prdileabfisachld 4 plrality of individuals,
cys/arg; apd oF4 contains 112/158 arg/arg. . As shown
| Wheasieash EenOMiRPRATR CHMPRSEER AL REmOE Riin ot at
a ' ihg S4i i 1&RFkerbih said at least
Of BRI ARRpESERRBRAIAD B e B e t st ne
r alest fule indisdted céidelation dabesenm genatypbend afphaR@Fpe a0t previously
gene copies. [00221] Table 3. Preval ence of AD R sk
AIOPE‘le@gg‘i% & %ﬂl.n,sa@cﬁ“é‘?ﬁeéz arfJ_Gl: 921-3, 1993) APCE
d)@igﬁgﬂhgﬁag{ RARIrERAE sAlZhSionRE 'éy‘ioﬂe%f #NSRE 0MWBS Said Mdividuals,
20% 84 24% 47% 75 2 3% 91% 6 15[ 00222] Tabl e 4: )
Rehereby eofiekitingfat Masthvond gdpuFde ¢ithratdeasé pne phengtppsfor said

21051349 9. 1997
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

APCE CGenotype Odds Ratio E2E2 0.6 E2E3 0.6 E3E3 1.0
62E4 2.6 63E4 3.2 E4E4 14.9 WO

\N@@@BNOE?BS PCT/bE%&h7/086138 Exanpl e |V | nf or PElt/U81007/086138
eomewé’@t‘grc gm 3 PBSOMRREBat i ent [ 00223] The

oH

coul EASEAIMED TRl baRphSnB LA R (e ArotR: BB Thd Wbl

SNP profile that shovvs the presence of the gene for
Theamethod\6fxcldien 3@ furtHdreconmystising]Ledier step (bve a basi c

subscription in which the information may be supplied

init.ial ort What is Factor VL
i) [ gopbingsat aleq of srdanls o f poid BPQwIS BTO H1gs psaid dndividuals to

p a d on
P HSRARGR: £hoho G PRy Tl R i dyidyalEa8ET 01
the protein Factor V (5) which is 10 needed for bl ood
ii)c lgoh¢riating aRPepit eomipoisingyvan itie gthenotyped giro filesofopidhingdividual.
nore likely to bleed badly while people with Factor V

Lei den have .bl pod at . has an i.ncreased tendenc
THY gAY STUTPAOET e P BRI BRI DePOR G freh dipgemmission of
Sa[@.l\e?oﬁ dVeY @ et Bk greater risk of devel oping a bl ood

clot (thronmbosis) than the rest of the popul ation.

However, many people with the gene will never suffer
Tlfermmlmdmfcclmhbg t or BR, Whetein said meparhés povided i8tasgesure manner.

per cent of 15 the popul ation carry one or nore genes

! i d hois.f h
e inla§) P Sach it EarPin T SoMiAR hSu e REke manner.
How do you get Factor V Leiden? [00226] The genes for

Thd@eftt HclMndB € 0P 32 SRHen b4idFepute isSproaidud! throudh a ditline portal.
all inherited characteristics, one gene is inherited

fromthe nother and one f(onythe father. So, it is 20
TheomethadeoficdaimmB b or 82, wheksim saifaePeré ierrogidegrhy paner 9 eymail.
Lei den gene and one normal gene -or two Factor V

Tﬁeeﬁlgﬁ{&d%ﬁ%fﬁ ?@V\!vﬁgreﬁpﬁhg A& Wi é%#ﬁa'%}gfég ag%%oi‘i‘eialted genotype with

resu I ght evel opi ng
a plivnopfgrsi s, but haV|ng tmo genes nakes the rlsk nuch
greater. What are the synptonms of Factor V Leiden?

[00227]There are no signs nle have a bl ood )
Thig wethodpi s 58 Whersnygmad neavle eoralage o %?@3?@ genotype with a
v - Ln the

QISR SRR R phb T eprePd! PRSI EOE 8l
swol I en, painful and red. In rarer cases a bl ood cl ot

Thenmethod afrdaing PO whersinysaith newbmds siodifess aimle iroggid rule set.
meking it hard to breathe. Depending on the size of

B B SP 80 R aDEY ¥t oa gt
fréRSRld rRﬁﬂlc?T fileg Wfts¥id in8Ridudl@and a previously determined phenotype of
2008/ 067551y CTI US2007/ 086138

said individuals.

The method of claim 30, wherein said rules correlate a plurality of genotypes with a

phenotype.

The method of claim 30, wherein applying said new rule further comprises determining
said phenotype profile at least in part based on a characteristic of said individual selected
from ethnicity, ancestry, geography, gender, age, family history, and previously

determined phenotypes.
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

In even rarer cases the clot mght occur in an arm or
anot her part of the bociy. since these clots forned in

WO b®sweisas qm%%:% ake blood.to the heart .and crlorCT'/nszohvosmss

Thg methodof 1 WRYeH] o4 SPRYYPEHEOTHBHPE Huclpalideepgats, nucleotide
i R R el S A g oo Pt o S S pmoggma duplications,
orxopP2ReiHeactaniativhd. ei den only slightly increases the
risk of getting a blood clot and nany people with this
condition will never experience thronbgsis. There are

Themethod; of gdaighd4.cxhergyr 3a3d S0BY AUEbEr Vagatimsae gpigrasatellite repeats,
j i Lt i Ltion for
I“@%%EQ%Z%ﬁ%%%Q%?H?Fﬁgﬁgbﬁgﬁi?¥g€§||ng Fgﬁgkdistances,

it is inportant to exercise regularly - the bl ood nust
Theomethexdaofctlsim B0, wh&eimspidgenotypghtorprisersikighegnuil ¢dtide
reatly increase the risk of blood clots. Wnen 10
1”33@P9ﬁ%§nﬁhe Factor V Lei den gene should not take the
contraceptive pill as this will significantly increase
T RefRN1 80 961 Whaid §i@ g@ﬂéﬂyges YOaBAsE RAPIBEYIEs BhE diplotypes.
Factor V Lel den gene shoul d al S0 consult their doctor
bef ore becom ng pregnant as this can al so i ncrease the
The miethoid afielainb 38, whenebwsaid gsnetyes cempfibeigensiic harkgouin linkage

.have . Factor.V Leiden? 15.]002301The gene r, Factor, V
i g SR OB st COrislssed P AR Bagotype.
clot in the leg or the armcan usually be detected by

TR métHodastuisich 80 aWhaid Siid pheRFBd phetile ifdita@k APréence or absence
detected by X-ray after injecting a substance into the

ofisasbguangitativentsadt ot hgiskidsvelopingisasdiquatitativetratl ot i n
the lung is harder to find, but normally a doctor wl|

0 . . bst. he . di . .
THE BB ot T YRSl C PR Sk PRI ARl & mapbd ity that an
in8Ridng v&iu_ﬂgggn&lype huPoPdill Bats a phendtgpemt ch - a

m smatch i ndicates the presence of a clot. Howis

Factor V Leiden treated? [00233]People wth Factor V
ThesmgthodddS ddeim pewhencipsaie prohabilityds bagadomp SHdl @t G $lus score.

to clot, in which case a doctor will prescribe
i &gﬂfotdhclf@?éiﬂg S%a\;}hél%ﬂf%h %E&)ab' 1§ LRSSHAURY BRHAR risk.
wartarin (e.d. revan) of “heparin to prevent further
clots. Treatnment will usually last for three to six
Theometind dfudlaint 30, wherear said evaehltionk atescurhtedoul d t ake
| onger. In severe cases the course of drug treatnent
may Qe caonti.nu i pdefinitely; in very rare es, the
TS Bthog o Qe OriBerett i rbbsgt Eaat Sesuitensh 20 Tk
2008/ 067551PCT/ US2007/ 086138 How is Factor V Leiden
THY SRiHRA HWiAing30] $RERALYAId FARZ3AENGPRSesCANESE BO riileR.
genes for Factor  V Leiden wll need to receive
treatnment with a heparin coagul ant nedi ci ne during

Thyr mgthadoof, claile 38.awhergppdid suleseterrprisesrmyeshnsed on saidegenotype
ene. for. Factor V Leiden who have previously had a
u%?%%&”@ﬂﬁﬂ%ﬁhﬁﬁselves or who have a 5fanily history of
bl ood clots. [00235]All wonen carrying a gene for

THEgletHod\bflthite B0, Witereaeshill fulesat capaibed rusdsdnised 08 shid genotype
prevent clots durin%athe | ast hal f of pregnancy. After
[

cortedatigmstin FIGSt ReSchidZdor Réy may be prescribed the
anti coagul ant drug heparin. Prognosis 10[ 00236] The
. : . o L g .
i i AR | o bREAGSHE Stpeod Buafitail it
gene, it was found that only a few had ever suffered
The wietliddr afidbais §8, Whereltasdid qahntBatve trpitfcomp@ises ingedical condition.
Counsel ors (NSGC) can provide a list of genetic
counselors in your area, as well as information about
creating a famly history. Search their online
dat abase at www. nsgc. org/ consuger. 15 [00237] Wil e
preferred enbodi nents of the présent invention have
been shown and described herein, it will be obvious to
those skilled in the art that such enbodi nents are

I N o - -y e
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

conparing said individual's genomc profile to a
current database of hunman genotype correlations wth

wob@sotwpes; . d) reporting said results from sPEpUS01/a86138
Tlseameth%nf\ﬁlwa%%owﬁ%reﬁb%al@ wﬁemtémﬁﬁﬁ#&éﬁ lresﬂéaf%apaesence or absence
of sﬁf’d 'eﬂﬂ:%i concﬁ?io ,papﬁgk Bg?ﬁ@él ﬂ{gg @dlﬁgkmon, a prognosis of said

genotype correlations w an additiona uman
mediosl spditie, el effdctife®ss diadreatdehi fon ahidniedicalgendity@e or a

correl ati on becones_ known; and_ . f) updating said
respaIIse itel @ dTeatmertftspsbmedicabeendiipgg. by conparing said

i ndividual's genomc profile of step ¢c) or a portion

r aaf ' i1i . Y. . :

TR dEER 58 OVRLRP IR o4RR0ERAl Bihprises a phenotype that i not
a medical ednditioef said individual; and g) reporting said

results fromstep f) to said individual or a health

care nmanager. of sajd individual. 2. The nmethod of claim

The mgthodeatelaim A8 whersin said grantifativg frgitds selepted dugpp satd group
Bl 5L s e S, USRI AR, cmicis,
anebstey,airnigé, wherein said results are based on a GCl or

G&Cl Plus score. 5. The nmethod of claim1l, wherein said

reportin onprises transm.ssi o f said results over
The Wethadh ol i HovhgeRbHIg indvidialesers iBiesn sai d

reporting of said results is through an on-1ine
TIROmbfod of cl%iﬂ%ﬁ?&ﬂ%ﬁ%ai& li#diNdhals 6 mBhIuRAts.

reporting of saird results is by paper or by e-nai

258. The nethod of claim1l, wherein said reporting
Theomethioslast dlaipod 0, whersai shid asdividiialsarg ssessmbersranner .

9. The nethod of claim1, wherein said reporting

conpi ses. repokting said.results jn a non-, secure
THRRREOS ORAD0 B West pid FRtbyisiialug pof s erbis'

nmet hod of claim 1, wherein said individual's genom c
THY @ktHod dfcl5ieP96] Whekeiméfd eh6Mid Srofé AbMPEis€ ataartt1 00,000

11. The method of claim1l, wherein said individual is

geaotypiescri ber. 12. The nethod of claim 1, wherein said
i ndividual is not a subscriber. 5 13. The nethod of

B PR T ST o

gehotyptRe nmethod of claim 1, wherein said genomc

pr o}%pi le is a single nucl eotide pol ynorphi sm genomi c

profile, said database of human_ genaotype correl ations
The wethodeof daing @ Wheteubsaid gepemjnpiofie CAMPBRFRALIERY 190,000
ge% id additional human genotype 10correlation is a

SI € nucl eoti de pol ynorphi smcorrelation. 16. The

met hod of claim 11, wherein said genonmc profile
Tleonmpthoglast dlainn86) whasin s4id gehomixsprodide ebmpniseoat least 1,000,000

repeats, said database of human genotype correl ations
gRp man truncations, insertions, deletions or

repeats correlations, and said additional hunman

hodo i ty . . \ tsEOR substantiall

Tlge:{?%% I on f:)‘(?él?rg%g’a‘?ﬁgrg ?r?sea?g?légﬁ@%lg%%lgrﬁgﬁﬁet hod of Y
completa éhtireigen@anic squdngenoni c profile is of said

i ndividual's entire genone. 18. The nethod of claim1,

B A
wHORLEEAhSRItApRE BéloheS BTRA i9E5idHEE ARS LMiphiSesOd pliREIRty of data

genotype 20correl ations. 20. The method of claim1, )
elements] whersiini saiddatrelemshtsinaade gé teast pre elemeat sgleeigd from a unique

.,contains genetic variants in_Q r, £ ene [ St

aptidh Ben oS b b Erelr RSP G PR T BRp o mumber,

chYétbgdths posdition] PelyiRirpRit mifcl&dtielydalityreétigics) rati dhta files, images,
dat abase of hunman genotype correl ati ons contai ns

25genetic variants in one or npre genes listed in
FIGS. 4, 5, 6, 22, or 25 and pB&not ypes
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73.

74.

75.

76.

77.

78.

79.

80.

81.

correlated with said genetic variants. The nmethod of
claim1l, wherein said database of human genotype
W@e0Beb7si ons cont ai ns_ genetic variants det er miPeEUSINTDO86138
exdractedgairpmity septss. nhysicst data; medical datauethgicityg ancestry, geography,

revi_oustky . ] Lsal Saj
efU8 B PRI GO BRALNNEEE:, B Cpfinfft BitaP@lbsure date
lifdedybbéae, 4id behamivrgegiof geiddadivedwdl ons cont ai ns
si ngl e nucl eoti de pol ynorphisns in said genes |isted
in Table 1 or FIGS 4, 5, 6, 22, or_ 25 and phenotypes
Theomethosk efrlaim A0swherein pemedisally updating ail 3nrlyingiosaurs at least once
%[ nmet hod of claim 1, wherein said genetic sanple is
foma biological sanple selected fromsaid group
consi sting of blood, hair, skin, saliva, senen, urine,
THeemethoded fasliad 30 swhedein prodiding cald dmarpétecontprésesebluining a genomic
of claim 15, wherein sajd genotype correlations are

prgfé}er@ﬁ each@is Ripraditngf éndividualstidde pol ynor phi sms to
wher b ﬁ%ﬂéﬂﬁ Faﬁg;%%%%%%@? ot 2%2‘%;%:’% o Epeid indiyiduals and

si ng 19 e %Ppcﬁirrlgr}lgertrgap beno ypes that are
not i cal, copgditjons. The,nmethod of.claiml, wherein .
T i eih st vheE ik sojd PLPEG RS pST g anirishs Adieripmic
pHaNbtypecroarray. The nethod of claim1, wherein said
genom c profile is generated using genom c DNA
sequenci ng. The nethod of claim 24, wherein said L
Thyemethod afalpine39.swhensonsaid Denetype pzofdesommsipes aimultigenic
sanple is saliva. A nethod conprising: a) providing a
p}}e gg'p&et conprising rules, each rule indicating a
correl ation between at | east one genotype and at | east
TR eI I #ig: 30) whérei §Hid geportlabrpfisés fviMid1ghedotype profile.
genom c profiles of each of a plurality of
i ndi vidual s, wherein each genom c profile conprises a
Ths wethodigf daimydfoviersin saig TeRart eMPEFSS AN yRAatedghengtype profile.
rule set with at | east one new rule, wherein said at
Tﬂeex%%fho%n(ﬁ" (H%Wl 84! Gnbietl SAL ??p(ﬁ't ﬁ&fﬂe?lc?hip%c?ﬁftwﬁﬁgﬁ& on said
genot ype and a phenotype not" previously-correlate
pheinbtypea offi sgitltienbtyps Profiteetectat froancheldr mppd §f suid éalddwing:
new rule to said genomc profile of at | east one of
prevenianiraegien veel nese pdpymating. dherapics, symptegsawaisaess, carly

SRR g P DR S IR TR o o p-clasincan

ofrmaidplierotysdsdh suidpHenntyperprofitri si ng: e) generating a
report conprising said phenotype profile of said

i ndividual . 32, The nethod of, cl aim 30 further
Themstod %190,1315? ?é’(ﬁg@‘@bc?lﬁ)’,nsmg: i) applying
sai d IRJW | h@ivaRRe W6 sBIPindiv8dual data set;
e)of ng&ghg% I VI gﬁgﬁgfcﬁa&ggﬁ{)fé ﬁ?vﬁgh% set oft pshenot ypeua aase
) pr of applyinfgsaid aild setnwi saidigaianicgndfile of said new individual; and
generating a repart conprd si.n n initial phenotype,. .
Dt of FPerBRnE an TRALADPT A PIgoBhe Haflfoter Grid iy Jdiyidual
or 32, wherein providing said report conprises
ThY ARHISS QRinPB0oS&Hpfigagrt over a network. 34.The

met hod of claim31 or 32, wherein said report is
e)pr ovadididgiamesy genamis prafikeef said i vitnel; et hod of claim

31 or 32, wherei,n said report is provided .i - )
D) pon. BRSIE THEh AU <5518 Seld RO et pffE Satadiyidug and
wher géibridhgla hefaiepoit DRI FhendBhelgib ALOfdr a8idaRd]videal.
g)portgl. 37.QThe rre?hod oflmcé:nai%%] 1 or 32, wherein said
report is provided by paper or e-nmail. 38. The nethod

of claim 30, wherein said new rule correlates an
uncorrel ated genotype with a phenotype. 15 39. The

met hod of claim 30, wherein said newrule correlates a
correl ated genotype with a phenotype with which it was
not previously correlated in s8Pd rule set. 40. The
nmet hod of claim 30, wherein said newrule nodifies a
rule in said rule set. 41. The nethod of cl ai m 30,

o o o, - o, . r o
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83.
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85.

86.

87.

88.

89.

90.

91.

det ermi ned phenotypes. WO

2008/ 067551. PCT/ US2007/ 086138. 44. The net hod of cl aim
w@oswbmEsei N sai d genot ypes conpri se nucl eot i dBCT/US2007/086138
Asgptent ©OmplEngot i de i nsertions, nucl eotide del eti ons,

o S TB SEAGE A0 S BN B g st o

Weheiype Said it teasy ofelphéotyse;i ati ons are microsatellite
repeats, 5nucleotide repeats, centroneric repeats, or

b)x eoderthat periedisally updates said nvia 376 ith atdeastiAngoiewne.avherein said at

sai d, genotvpes. < [ se si .e nucl eotid
o O STpRAPYRERe 2 el PG g frorygeng phenotype ot
S Prélvieadl9icppe it WRth cweh brrlde iy P4l ralktketti pl ot ypes. 48.
The method of claim 30, wherein said genotypes
O)c arfiatabase gemprisingganoaris profiles of agdu ebpdividgalsum

ol PS8 801 L5 BLATREAINRTBRERLE S GHAIAD e

phmenblype pis ks fer dandlimhtviduak; pidésence or absence of
sai d cRJantitative trait or a risk devel opi ng said
t

e)qwade thattgeneratesgeportstor eppl ingividyal.of cl ai m 30,
wherei n sai d phenotype profile indicates a probability

ieneli: Vi ' . il a

T st ok St € Ut R HEIRY BRI ot dncIRLR.
probability is based on a GCl or GCI Plus score. 52.

THh eysteh lvddladin 82, aiherbio, sawhsspertis paovidpd abakediirt yndrmean
estimated lifetine risk. 53. The method of claim 30,
wherein said correl atjions, are curated., 54. The net hod

Thy system of strimyiie mehsieinaiayl FRoEts d&pravadist inskaonsequrg gpanner.
20 rules. 55. The nethod of claim 30, wherein said

r i . | o . h

TR I r SR 42 P cAbinl 3FLepoR g ded iglgl 36 oA portal
based on said genotype correlations in Table 1. 57.

Thésysterh lodatlaim 832, avhardid, saivhsapeitris paodded by peper or e-mail.
conprises rul es based on said genotype correlations in

FIGS, 4, 5, .6, r 25. 58. Th hod.of cl.aim 3
ThSpbsrh oL o e e Binrining £9a Tt angs sfig dhdivifial of new or
revved coRBIAM@hEod of claim 58, wherein said quantitative

trait conprises a nedical condition. WD 2008/067551

PCT/ US2007/ 086138 60. The net hod of claim 59, wherein
Theasysteh of slajppedd fofthereomprdsing cede thay neti fige saidindividual of new or

absen f .said nedi.cal condition i | P
reRea g Mupt2h fermelicdro S EebpRie bl 3E sflinaigjoal; 4
nmedi cal condition, an effectiveness of a treatnent for
T bt &f CRlimc82) dutthecomprising €600 tae nbeifias sdiddbdiwidual of new or
of said nedical condition. 5 61. The nethod of claim
regged presreationgad ve]lness infarmetion foriseidphgsotmes of said phenotype
n . 1.5 not a nmedical condition. 62. The
p‘ﬁg?%g%gég?n%ﬂgﬁdr%a 8, wherein said quantitative trait is
sel ected fromsaid group consisting of: physical
Atkieédmpisingi ol ogi cal trait, mental trait, enotional

trait, ethnicity, ancestry, or age. 10 63. The nethod
a)ofat iqagt oRTMBESPUPFHIQLFMRINET Vi dual s are humans. 64,

T ] I E%eﬁ" 'Elnsfiﬁ el vi dual s are
b)ngﬁs-t urrllé%gf&g%&l‘@%@ §rrg%rﬁ o?llnc al gﬂgg,g\’/\her ein said
c)i rinsitmictionk $oraaceesdiins a igeheamic phidile ofisaidendiotdved obtaimed from said
30, wherein said individyals are not subscribers. 67.
THamp Heeuglt ag paslipeRPrtakher ei n sai d genonic profile
C . . o - . . .
DRGNS Bor {RESing APDACyOBRARISRiq infividutl PRAIRG from said
| sasipleOoigiDam endinegestaltghd The net hod of cl ai m 30,
wherein said genonic profile conprises at |east
900, 000 genot ypes.
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92.

93.

94.

95.

96.

97.

98.

99.

100.

20 70. The nethod of claim 30, wherein said genom c

profile conprises at |east 1,000,000 genotypes. 71.
wabmsoetshod of cl ai m 30, wherein, said genonm c peDiis1007/086138 |
e)c MpkaiRg for daliysrwnt said |S9meiﬁﬁﬂqkq080@ (FPRteENeGdA sAidsample processing

s%ﬁgge. 72. The nethod of claim 30, wherein said

data set conprises a plurality of data points,

25wherei n each data point relates to an individual and
Anonfinspsta comprising y wabsidawhesd & iveditslualvbar adcesssdidir phenotype

a elenents include at | east ope fl enent. sel ected

da : . .
profilgnwehereingatd wabsits sliows said dediyiiual 1y do Ablepsfpne of said following:

- . E© ot o i \ .

o) G HEORL LR b 1d BB o ARERY s pPlosi JIREY
b)metiew disitial and dpdaed rdpests dnnsaid svebsi) 2008/ 067551.

PCT/ US2007/ 086138 extracted intensity scores, physical
)gprat 1nrdal and uﬁé‘%,ﬁe@f’ﬁtﬁif@‘??‘f‘lda‘ﬁﬁlé%%ﬁ y, geography,

g . . d . . > .
g SagE o e e BLRt Mot RS TR} KRG 3ndividual's computer;
e)b @baain previbatian aatl veellmdss irfomnation on gaid intiyideed sqrheabtype profile;

cl ai m 30, wherejn_periodically, updati ng and appl yi ng
) o OBiHY oarluree%rstfeie@heee@éﬂd(y@gFI.lew;oumeﬂﬁ%t hod of claim

3 . hal . . -
oS OB AL Shits, St Py SRS Hen SRR r andor
h)i adéess dophetnéryservicy apéd predudt offesingenet i ¢ anal ysis on a

genetic sanple fromsaid individuals and (ii) encoding

sai d_anal ysjis.in.c uter .readable format. 10 75. The
Thtsondige &Pﬁéﬁ gf ﬁ%agﬁ%%gﬁeé‘flﬂ 58 '15& pir aBF‘Bft??deover a network.
conpri ses a nonogeni ¢ phenotype. 76. The nethod of
TIe &h-Mnd GorD6E Slafin 921, 4 1RAGARhMPR YIRS ik kcgePri ses a
mul tigeni ¢ phenotype. 77. The nethod of clai m 30,
wherein said report conprises an initial phenotype
The aif-line pottal gfchaine 9o whisteinBaid wiehsi®Gs nehsgorike sai d
report conprises an updated phenotype profile. 79. The

nmet hod of clajm 30,,,wherei.n sai.d.repont. fur oo
TR e e Borh L FHAIR o3 Maisr il iR AR TR ds PiHEH yrith one or more
opiRRbYRBInY Qild |86t aufity bf ABhINEivadudIFT i@ féHnaRintr one or more
follow ng: prevention strategies, wellness
partipus ther¢adn, t her api es, synptom awar eness, early
detection schenes, intervention schenes, and refined

s Rt

medicel @nditdéh. further conprising: e)adding a new
genomc profile of a new individual into said

i ndi vi dual data set; Oapplying said rule t to said )
Tl@%ﬂ‘@ﬂhné Pﬁf’c’# pf elagn %amef@wsa%&hﬁ@ume;praﬁge comprises a medical
C

[ T =19 . profile
SREE R AR bl i VRl RPRETREPRSE! 1) 50
conprising: adding a new genonmic profile of said
Theoh-Vind poktal applain ¥, sdietein shid senotypegabd filmenmpesesmion medical
profile said individual; and generating a new report
copditipiShenot ype profile for said individual. WO
2008/ 067551 . . PCT/US2007/ 086138 82. A system
A_‘iﬂﬂﬁQ& 9 'as&ksiﬁ% H liRdi% fduab TRk 6T deguirilglS corfiibn tHPrising:
indicating a correl ation between at | east one genotype
otdmidireg adt pakvidoalds géreatypsgpe; b) code that

eri.odi cally u said rule set with at |east one
afhipines Carart Elgehte EPetelf blien ol
geneflitiRt £pdricRéhant GO RTCERPRIsdcORNGAIPE and a

phenotype not previously correlated with each osaidr

prowidéag said wepors &g said individkiahbns beddnpare ananpageabsaid individual.
profiles of a plurality of individuals; d) code that
applies said rule set to said genonmic profiles of
i ndividuals to determ ne phenob}/pe profiles for said
i ndi vi dual s; and 7
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10e) code that generates reports for each individual.
83. The system of claim 82, wherein said report is
WO e@Bmaisst ed qver a 4. The syste PCEUS2082086138

et K. . m O
101, Aphes A eseerbipn sl S pishdir Ao dtheut Gkl repproe
by 2, wherein said reports is
2) Ob%_igiﬁke d@%ﬁgh%ongés@égéeg manner. 86. The system of
b) genbmtmg&deanacquﬁbﬂiod smdpndmdlml,pr OVI ded t hrough an
on-1l.i ne port al.. st.em of 82 erein

587 te
©) eé“éf"&“’r”@r?é‘rlﬂl ddyg %%ﬂyurb%%PCBP 11'sg] sepqanic profile and a
ther conprising code that
da?%"?‘%? sa#ﬁél nlglgl\a?lltléﬁ%f of new or revised
d) generatmlgainepnﬂ fr@f.c);The system of claim 82, further

conpri si ng ode .t hat not.ifi aj d individual of new
€) O%@m}@ﬁl%&‘ Prmaton é‘fnéaa‘ﬁ"& &fﬂ?:l’i ed to said genonic
D dfliplfs Pho Hek i, cordio by ARYSH BT JuiPA Rformation;
g) genedhtinigdiuportffroravl);and; evi sed prevention and wel | ness

i nformation for said pheno e f said enot
h) prgyiding saidrerott tp sadd il $64 haalih ot &%%ngsr ﬂégalg)m%rrld“ai
I east one sanpl e col |l ection container; 25b)
102. fl&i’ §51§1§ bin $Mi%1dHalg rﬁkﬁf»f’ﬁ@h&rﬁf SHdlition comprising:
[ VI I'nstructions for accessing a genomncC
a) ohminfrigmnﬂnsdud § gehotypklal obt ai ned from sai d sanple

thro,uhan on-lin rtal ) .instructions for
b) g '%%e%?nb‘ﬁéﬁ%%e Vp@ ﬁ?‘&r‘lﬂ% lsaid i ndivi dual
c) d&&gﬁh{iﬁ%daﬂ @i d@Alek 8 Scc%@ﬁﬂ%g RoAditIA- ﬁd)lﬂ%aﬁpéérﬁir?lc profile and a

008/ 067551PCT/ 86138. e) packagin
datidaise of gendtypacdrrelatiphs, wlndreinctaidrisk imbased eon moresthan one SNP;
sanpl e roces ing.facility. 92. An on-line portal
d) geE‘S’fﬁSﬁ”igsqp é%‘Bgi)te where a individual can access
|5k idual o4 QEAIE caréh8iiRiglr §R44ld individual.
2 prégib %Sﬁaggggﬁgzﬁlﬁl?%gld\ﬁadﬁal to do at Ieaggt one of
said follow ng: 5a) choose said rules to be applied to
103. Tlmmdthqqlcbﬁnldua[l 08, IY¥nonil 62 pwhbéreiresaid individual’s gepgtype émobtained
nitial .and,.u ed reports on said website; c) print
dlrecdyn ?V’asfa“i &3 ed reports fromsaid website; d) save
initial and updated reports from said website onto
104. TEAEtHoAW M1 siual 06, 10ATBHY 62, wherein said indivRJualBlg@hétype is obtained
prevention and wel I ness information on said
from a thitd/pattal ' s phenotype profile; 10f) obtain on-line or
tel ephone-1inked genetic counseling; g) extract
| nf Q /
GRRaf 0GRy B Dp ki 303 B throygh ransmission
overd%&%ﬂ&. of ferings. 93. The on-line portal of claim 92,
wherein said information is transmtted over a

network. 94.The on-]ine portal of cl ai m 92 ef
106 Themgtheshef qlaim 40 bovhfrein $56 BewBlosationds ebrang gf)m a biological
I ein said website is not secure. 96. The
SamPl% OTsmdQ%dloA?S%l of claim92, wherein said individual is
presented With one or nore options regarding said
107. Themethodf ofsdtaing i 0, whersircéuid ndmvinthraiagioni isbbtaieed Fromoan individual’s
one or nore portions thereof. 97. The on-line portal
physigal i¢agPrRNYNS.wher ei n sai d phenotype profile conprises
an actionabl e 20nedi cal condition. 98. The on-Iline
108.  TROHeloddf Ghidh 'FOP%r 1obeR RS g rﬁﬁ%‘ atp&d RoRf 4 GBI or GCI Plus
conprises a nedical condition with no existing
score.preventi ve actions or existing therapies. 99. The
on-line portal of claim92, wherein said phenotype
profile conprises non nedical conditions. 25100. A
met hod of assessing an individual's risk of acquiring
a condition conprising: a) obtaining an individual'
genotype; b) determning a C£]9$r GCl Plus score from
sai d genotype; c) generating a’feport fromsaid GCl or
GCl Plus score; and d) providing said report to said
i ndi vidual or a health care manager of said
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WD 2008/ 067551. PCT/ US2007/ 086138 101. A nethod ot
assessing an individual's risk of acquiring a
w@endiosisen. conpr i s obtainin anPCT/US2007/086138

109. memqsmﬁc %mgé%pygeig w;xergghﬁléﬁ@goraGgé B $COBE HrcorRorates said
. di vi dual ; c) determ ning an
delld8 d‘% rps risk of acquiring a condition fromsaid
genom c profile and a 5dat abase of genotype
110. Thometiod éfarisim 100 or 108, whegansdid iGOhorGOE Phud sdoremco}porates said
€e) obtaining new infor mation fromsaid indivi dual ;
mlelﬂ)la]d%g@Fdfﬁfm ng a new risk of acquiring a condition by
i ncorporating said new information; Q)
[
111, TREAEHEA Sk TBTGH 1D R Eekin SR GOL O GET P AcMie BcForates
factors apéblﬁﬁﬂkb ‘Sdlldliﬁﬂl,VIdLQQ,. whereit suid fadtomsse net derivad from said genotype.
individual's risk of acquiring a condition conpri si ng:

112. T}ge)eﬁ’gai@ &,nglil’rf 21 I},g\gr %/%ﬂgga{lﬁ 3@33%% peel;ec ffom & %t %p consisting of
individG48¢: Hifth fﬂg a&é}ﬁk %@M?%m%d&biéﬁt?freﬁﬁ%’é’rahﬁgst?y location of

condi tion sal d geno e and a 15dat’abase
resident:e g&mestpmé locatioal cfiresidenceyeryieommemntati conditions; kipaswchealth

condlp quge rﬂg?rqt%r;cgtfp)nﬁ,r%mﬂdl 1}@1@1&0&%&3{%}, 12‘%&3@ Egmons diet,
e HERAaeheRE. Sai d
exerclsB it il @nEM B (REA dRAAASRCH 100, 101, or 102,
mhereln sald |nd|V|duaI s genotype i s obtained
113.  Themeethod of clawmsld7cor N, whetneih sagDihduvidTalss plgstslim’di nmasurements are
rein said,in IVId

selectgl ot B iesO 0B PRRIUEE o208 RTFaOISahEd FiiBesiogess Level, metabolite
level, 164 Q4] %e&hﬁh@iglf@%hol&%eropfevép%ltaﬂﬁﬁ n&iel, ‘rﬂéb&i cell count, body mass

provi di’ng ©'s through transm ssion over a network.
index 1B Tpmteratlérod, arfd whmsicnpl Bvel.wher ei n sai d new

information is obtained froma bi ol ogi cal 255anp|e of

sai i vidual. 10 wherein .

114, AZedon e diran BBtk Sidhon HigpRshe
a) omgyl%éﬁll ifEBRAIUAL BB Gtypd:08. The method of claim 101 or
2, wWherein said rlszpls derived froma GCl or GCl
b) gaaewmgmomw@rgﬁ&sfomeswﬂnémdw007/ 086138 109. The
thod of ¢ sai d

o bt ARHBEET ket sapitTR ARl (A Bloilal cancer (CRO).
osjeé'&rthﬂiﬁ‘s (Oﬁﬂlﬂdeyﬁﬁhﬁtll(ﬁi BaliBm(XFH, whefdig lsﬁld&i?dkdis Gaked on

GCl Plus score incorporates said individual'
rsgézﬁﬁ% fos A2, rsHPR3 265t fos CRE, whal b 7Rofpr A 1a81 r%éﬁ%‘i Ihfor XFG;
Pl us score incorporates factors

d) geglﬁgag}qg%rquﬂ%) Phdi vi dual, wherein said factors are

e) pro9ididesaideepdrt enssiadifdigenol ¥Pe hedlif? carthfamapich od s4ifl individual.
claim 111, wherei n said factors are selected from sal d

group consistin 8 i ndi vidual ' s: birthplace, parent
115. Tbmmearodw aimad awheqeen saidl sk is éﬁf@é@trre_\;i fromalsashiof 5 6,7, 8,9,
10, off ce, ancestors | ocati on of residence,

environnental conditions, known health 10conditi ons,
known drug interactions, famly health conditions,

116. The fresiod ef claimdil O2 pwhereth gdid riskas deteemheidi frem atdedst AISNPs.
status, and physi cal rreasurerrents 113. The nethod of

cl ai m 107 erein .indi vi dual I
117, TheRetheherleial Sosungenbtif finis SPETEIsg ot SHEH ot (EIOB) and
least Sle oﬁéﬁ? Qtl% ?cs?gN?’s 1??5@9@96@@ 8r r9byePsE | evel
Ite eve 1on | evel, weight, height,
choI esterol | evel vitanm n I evel, blood cell count,

body mass

-93-
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15i ndex (BM), protein level, and transcript | evel .
114. A nethod of assessing an individual s ri sk of
W(M(qm,«)ﬂsng a condition conpri al PCTIYS2N7/086138
118.  Thezaethad @f claingd hoy yhereipsaid aslsrlafiﬁﬁ@gnwegefﬁb fravgsrldrspase (GD) and at
least (ﬁr?er (%tss%%(g aﬂ l%cdlét\ﬁ gﬂ@' s Es30§»2£jje %?l @b‘:ﬂ?loﬁ@)c : gddﬁﬁld Ualn ﬁnkage

acquiring | “"cancer
dxseqﬁlﬁBﬁ):m %Q(hSDRB&FDBIm DGA(@9010r exfoliation gl aucona
(XYG, wherein said risk is based on rs4420638 for AD,
rs6983267 for CRC, rs4911178 for OA and rs2165241 for
119.  Thgmethod Qﬁclg@héﬂg{ Wh@regl ﬁ@é sisk 1s fl@qap@)ned for bymochromatosxs (HEM)
a health
and afley GHeldk A 4 1BARX INDGICRIS00MWE o SYRLA. 0 T2 o
of cIa|n1102 wherein said risk is determi ned from at
120. Thenagthcd oficlaim 166, wherin €aid 2BkGs deterrhine8NBs mybl:ﬁrd151hﬁfarction (MI)
net hod of clai m102, wherein said rls

and af leashone A eals] B ASNTS 1 1 TBROT Fc 3092, of repaaseo;

wherein said risk is determned for obesity (BM OB)
? nfutipiR ¥R Rosis (MS) and
121. Tlg‘lf]g‘regjbéig@la%m%v%o%%% %@%é{fg?:gr SEgRRE Oﬁ8)6138 pié ¥R osis (MS) an
at least ke oftseidnaEtlbaxd 23NES & 1368983 el 2622489 i cdt DRBR *1501.
det er mi ned for G?aves D sease (GD) and at | east one of
sai d at s rs308724

DRB1 ..
122, Tigmptigont i 461 ViRcade St 30605 RHSERUIAPE ASusgis B pnd at least
one oP5iid aPRALt 2 SNPs 1% %é‘hssl)'b?g R bmbmfé 6t AILAdAGeoher ei n

sald risk 1s determned for henoci U-omat osis (HEM
Sand at |east one of said at |east 2 SNPs is rs1800562
123. T megirbifgaind 206, Wherenewdcmsbﬁs detgrmineddor pestlesd legs syndrome

sl b S5A 05 P PLOSH S B BOS R. o
rs929634$33049, or rs6922269; 121. The nethod of claim 116,

wherein said risk is determined for multiple sclerosis

(M5) and at |east one of said at |east 2 SNPs is
124. TheBRgReR claigl 2 ¥oowBercinsaidrBk-ig determipdAor caline digeasedCelD) and at

of c ei.n sk [
least Qe 01 ¢ eRe 2 SRETi Bl 8,7 17135 s Bt B paar0301
[xQBﬁiﬁgozls rs6859018, rs11209026, or HLAC*0602. 123. The

met hod of claim 116, wherein said risk is determ ned

for restless Ie ndrome (RLS) and at | east one of

125.  Themgthad ofelaim 2 gelieyn paid gk 79 deterrginpdfay grostate cancer (PC) and at
67
least (ﬁ%o ParleBlt I SREY ‘?szés%zé?skf‘%séé@&%g'?f%s:i%ggféﬁ \§iM65344, or
1344307§@ase (Cel D) and at | east one of said at |east 2
SNPs is rs6840978, rsl11571315, rs2187668, or Eﬂp&*OSOl

1*0302. 125. The nethod, of claim 116 ere
126. Th%mthquqf ¢laing d{ 6, whersin said rﬁ?d% dateaminedder it )(S&Ea and at least

one oy S8 PISNTL BT E5B10 S mpead? 1851001 o

DRB1®2601The net hod of claim 116, wherein said risk is
determ ned for Iupus (SLE) and at |east one of said at

127. T]!g;%‘sft: o Ps I%,t@ grgirz éla]idf@ ]ig %é%ﬁ&eﬂ % 89? og?%aWar degeneration
(AML%% am;, 'o%e%ff'sgldfdt%as't% si@Psefs'PsWﬁWGSb ts3 0896924, rs541862,

egeneratlon 25( Al and at |east one of Said

rs223ﬁl99 arab@612179;\|5’srs9§32%39 0737680 r 310490924 rs541862,

r52230199 r51061170, or rs9332739. 128. The net hod of

125, PR GnbPsaClerh e POR R Bl FLGRThEH lrgheumpipid arthriis (RA)

and ai Rastlont otNRRI atsleﬁs‘i @@eﬁz 1s rs6819&08 $ﬁ71 20336%.566457617, DRB*0101,

DRB*0101, DRB1*0401, or DRB1*0404.
[HU3EﬁB@MOGﬂBﬁdBFﬁQﬁOQSZOO7/086138 129. fhe met hod of

claim 116, wherein said risk is determ ned for breast

cancer (tic) and at | east one gf said at | east2 SNPs

i s rs3803662, rs2981582, rs4700485, rs3817198,

rsl7468277, rs6721996, or rs3803662. 130. The nethod

of cIa|n1116 wherein sald rlsk S detern1ned for

o - I NN\ ~— oy o o
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129. 'The method of claim 116, wherein said risk is determined for breast cancer (8C) and at

least one of said at least2 SNPs is rs3803662, rs2981582, rs4700485, rs3817198,
rs17468277, rs6721996, or rs3803662.

130. The method of claim 116, wherein said risk is determined for Crohn’s disease (CD) and
5 at least one of said at least 2 SNPs is rs2066845, rs5743293, rs10883365, rs17234657,
rs10210302, rs9858542, rs11805303, rs1000113, rs17221417, rs2542151, or rs10761659.

131. The method of claim 116, wherein said risk is determined for Type 2 diabetes (T2D) and
at least one of said at least 2 SNPs is rs13266634, rs4506565, rs10012946, rs7756992,
rs10811661, rs12288738, rs8050136, rs1111875, rs4402960, rs5215, or rs1801282.

10

-05-



