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0088524- 020W0 SYNERG STI C ANTI PARASI TI C COVPCSI TI ONS

AND SCREENI NG METHODS FI ELD OF THE | NVENTI ON [ 0001]
wab@ops®sent | y-di scl osed subject matter rel at eBCT/0S2009/003104

nmet hods for treating parasitic infections and

conpositions useful for treating parasitic infections.

devel SDFRGCALERVD TR0 DNIHERRA LM SRk By o

parasitic infections BACKGROUND [ 0002] Parasitic
i nfections of plants, humans, and other aninmals pose a
wor | dwi de probl em FQRESSBEFERENCE than 650 mllion
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reces Ve 0S Sk however, treatnent strategi es maki ng use of

razi ﬁuant el are at risk because of the possibility of
[0005] r(eardar\saleexmmh decfreafseeﬁesm@dmee df(ge:liatlazhsepsesrnhelpopulatmn For

here re

examﬁg, ASR é?SH‘? ?’ é%%gg?r}m% S %&Pc %ga§5?%1é ﬁlsea € <r)ng the Ashkenazi
Jewish pemildtiog hmfea&asted n fecdne gdars0 ABothSIAMPRY of HEM6lic Mamdelian disease is
cystlcqxbr?shsgb%% \yl t?'cC bbg?sﬁ? dlfS S d‘l fe &1 @l g%afltagn%m%%ﬁ}a &.an o%osg{ .10, Lreatt CF can
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oy s UL pRRUBACI0R il s I RELTRD Sprpte St gl BSrne
Amerjeae Selidge pf Nﬁe&c&lcﬁmehcs lﬂhpMG) revatnirends @rrikr sdredming\by gasais
lists variations and pernutations of these
enbodi nents. This Summary is nerely exenplary of the
numer ous and vari ed enbodi nents. D sclosure of one or
nore representative features of a given enbodinent is
i kew se exenplary. Such an enbodi nent can typically
eX| st W|th or vvlthout the feature(s) rrentl oned

Y T




10

15

20

25

30

35

t he composition includes four or nore conpounds

sel ected from trans-anethole, para-cynene, |inalool,
wa@a2pbnage9 and thynol. I n sonme enbodi nents, thBCT/US2009/003104

conposi tion includes trans-anethol e, para-cynene,

i nal ool, a-pinene, and thynol. [0015] In sone

e i ments, the osition Jincludes 15- 596
testing ?‘J‘gﬁgpﬁﬁ%ﬁcﬂﬁ Rare ng%%?frﬁg‘?’fﬁilﬂ%‘ ‘ﬁzﬁaﬁ §
populd@indide Edréh’hh@fﬂ)r cyticlfSfody candr gfatus ﬁasFHeB@féeonnﬁ&diea 5y ABMIG. The

. wei ght In sone enbodl ts, the conposition
list off) 4\{1%5?%‘}8&% fi% }666‘3}“‘%‘}"@ Fﬁ““ﬁ%‘éﬁ%‘ﬁ‘ﬁ Srpandigg a5 3 fupgtion of new
dlscomiegfaatdaas ge&uamn@seéczz%bsereéﬁhg hds Heérﬂﬂiopl@h bechuRYhdMealth

a- pi nene, and 40, 8% nol . [0016] In
benef%ﬂgwe‘ﬁ%’a il °°%‘éft%58ﬂ%%%%/ i‘%l‘%ﬁ FH‘@F es 10-20% by
[0006Y ql'rwmu;t E@M&if:ﬁﬂisﬁecua@péé}% ibyca‘f@ér WfaRis ﬁbadmcmenn MEindicated for
% by vol u i nal ool 0% b g vol u nene,

couplg o381 am’w B‘Pﬁﬂ‘rﬁ‘ch%m* T AL SORENS LRSS o in the ar

for urS@ARADEitink Tt d wiak Uglesy I fndlit cumditivi® foriitEd@ned gy ncesirk o
by vol une para-cynene, 5% by vol une |inal ool, 2% by

vol une a- pi nene, 0 . [0017] In

sone enbodinents?ﬁpﬂgigghgﬁgﬁﬁiﬂﬂagﬁfﬁﬁges 15- 25% by
[ooomﬂhgmaspteﬁamlauhed Raliseloséd Hedh fhyt coriplis: tpaing a SYSFEIYE biological

.35-45%, [ nal,ool ,. 1-10% by wei ght a: pi nene, . .
relati{Ea g1 SO O RL PG CHGTHIRC & TSR S BBt LSl Bk variants
corresi)ﬁﬁﬂi@@ﬂotat R8st bikClattdRfeticHiseoehayd Wpiegdite bff af kast dR€htedts, informative

ek i S e iy P e O o

subsef &blddgidan reddives \emfofbépdzfemttlse atldag oﬁefﬁwgdn&idmseaMawdes least in part

15- 25% hol %
on theFSE e RS SEVEBY B AR DPToveq BOApB esst one AIM.
In sorM@inthﬁ:e@prdﬁﬁﬁQcorﬁﬁd;eﬁ&rf&%@ﬁ sl pﬂéﬁibﬂlﬁt}ﬁ‘ﬁhh],ymk Bn 8@ Eollected

odj nrents, .the_conposition include 7%
on 5o AP TGRS ST BV P oo ST S ML Rgnotypic
mforrﬁﬁfoﬁ -aB()ﬂTBtﬂéast af%ndbey of thesubkdt PAbiOBEicalY8tatdyes VEHe wiethod can further

a- and 37% vol une t | . 10Q19 n sone. .. .
comp st ik e et FRmsep STHS 1ot IHREOtE SHATRIET 45 B By ot Wgloeica
relativbe Mg S eflvid @ a fustheradodipsibd deligéting-tipagratabilitofahd giehotypdof the child

gone eq?rglnents the actual percent effect of the
t0 2 PRGHIRIFIET RS VEeyr eat er than the expected percent
[0008¢f]fla$hspeét i &t&%@mﬁmﬂaﬁlé MBdiuthRompriges: eSO ctinfigires tol predict a

ent of _s t to a . conpon
probefiess b Piyreet § P dhboleih it yost o S SR Bofpiealzptly wit

respet @@30&asﬂ dhe SAEBerRID QidéasEbdsed attldfhet ip p#irasn the eesulf Fattésoof thSsubset

or ol SRR LRy BE-Bee TAMIY ST OB OTBE0G 1 Fthone

ancesfty @if@riatve materyanayl I@E(ﬁﬁ@lﬁﬁtﬁlcei fhedogiep&rfopaslh ﬁﬂllj?tpﬁobablhﬁtic

analy% Ar?a fstﬂlnflfexflsléz?ﬂs%e gx%%g)sbt%{)rg%}pf ot WSYngSSJn%L ut 1n%1e form of a
reporQe}éﬂIx@SWréﬂéth KR ay Least OIEWGSWSEW of) ayhofeisurality of causal

anosonmati d desj ens osomati da crusi
genctiba BT A B Ee SERr L P DRI oY anst o
[0009l].ﬂh3ﬂ BEpBita Eonfidtet &;adilﬂd: mbdiamicampriven\Iegit configured tmimrm a fully
Pl asnodi um vi vax, Pl asoodi.um oval e, Plaeng
probaf e 4y P SRR SATSRAT 49 B of P ERIGRBR 5 arians Hom i male and
a femu1a @ praditt, prévablility sitapheitagperstla R, wtlerin tfl@lﬂﬂﬂ:}md the Sonibe are

arasitic infection.is
potenf PRE A 08 il B e Bt AR e A o B of g male
and fénfal S@nPeibEcheflof aidrd @B deBrmative ﬁaﬁm?rs QMMQ] cmemr fnord daasal genetic
. parasite,is sel ected. fyrom Adenophor ea.
varia e ARG © 4 FE S il Pa: e Qg arkl Ay SRCas RirEsgponding
toa pbr@orﬁﬂﬂ?&ra&m}%ﬁthnﬁi’b‘o&xe iR c@afufls piobabilistis ahsgdisidcdrparites a plurality
Trichuris trichiura, Ascaris |unbricoides, Enterobius
verm cul ari s, Ancyl ostona duodenal e, Necat or
aneri canus, Strongyloides stercoralis, Wichereria
bancrofti, Dracuncul us medi nensis. In sone
enbodlnents the para3|te |s selected fron1trenatodes
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[0028] An enbodi nent of the present disclosure
provi des an antiparasitic conposition, conprising a

W@ ensHge i ¢ conbi nation of four or nore conporeMESINYM3104
a blend listed in Table E. [0029] An enbodi nent of the
present disclosure provides an antiparasitic

co siti.on, ri.si.n nergi stic co natlon of.
of sougger BRSO BRSE B S U B PG PSP TR PBle BafgLpsgin can
furthefBor@iH3e thgioerot reaefmhgw Eippd fesie B phelb§H¢ Bteryeang rassvg[ﬂg& vadighting

ant i par.as 03|t|on erein the amunt of each
ﬁmct‘&’b??ﬁg P]‘B’a"gf ‘\%/F‘Hﬁ? #e%e“Fé(ﬁ@"é‘ o Weaegyp el 'Vft?ﬂfe% the input
from EPhEAbtyb& batRB) dbrdﬁnhdé l’fe’i@ﬁ Qreight, ah@ %illy a2 s TR Bdmdihstances,

e e bOSHEE P guL G55 A 20 BRLSSLLE, ettt

mangmg?bﬂEagmagggmqm&gﬁﬂﬁﬂ gg nultlplyhng t he ?nnﬁnt in

actaor 2. . n ennoai of the .
[0010}, 3@%%?&*’3‘61 SR ‘éesb‘?‘%’g i?‘aféé‘ @wrs ?t}“ﬁéﬁé phepotype that comprises: a
nucleie @6 GStle&tioﬁfdewW’@hﬂgtﬁed mie&mmmﬁram‘y of a4usal Cg@i&ﬁe sHtghntsS

comelti i o3 A00E. Sblal ned. by Tyl L piing Lhe anoul 1.

(AIM)) @SR théli6Ade il IcBnt ikt WThAsample fidfi 4 §lalogisaltrél6tive of a child or

conposi ti erein t unt of .each, conpound
poten%?fn:ﬁr 78 5eaggﬁ:§)\gh 1ERdP ﬁeé'lg deﬁg% i g FrigeRrgnd Fm n&%lﬁﬁpaliﬁ
instrudt@db, v HerddythE asingdtiods wﬁ&cb'iéduteﬁﬂltlﬁmﬁé B Abm@he redtRr corresponding

N DT TR T T T ——
of a pRdIBLyPE oﬁthal:}ﬁﬂ with réspett@o the QDRED e rArtPdidic [d@@&a InAélne instances,
nt .of the present disclosure

the bl%ﬂwfga@g V1S TPTEPRHESIMAtRAS OF RREREETVY f%th@&gfhe. E?%thtﬂmal child. In

some fi¥tafdedthd RlcRid A¢Rl de&cﬁorﬁ&tmw e@ﬁﬁnsei a f)lhﬁh@QmﬁQélhlE &1 pFobes that
gregter t.han

selectiyly Hindiia e p&Falt%efo ‘iﬁ‘Pi@i éﬁ’t"“ﬁ?’*’é@f‘%gﬁ‘? é\o 6%0036

[001 11ar1ﬁ hiPaspad] 4 dySte®@BAREdidting A chilfHe@btipd (hﬂlpﬁ@ék'pﬁ)ﬁ\loﬂdl@zﬁ:ld detection
I.bit nerglstg ?ffe ts on a. parasite selected
¥ o

dewcq ?08ﬁglfl’ﬁ to E?ﬁtﬁ‘ H‘l‘ﬂfﬁ &Fnetlg V?}‘Il SFOBESRO %thD%Oée than 85 rare
genetid Alsedse, Wherepahededvice is ia cpradt wath atsiifipls Bosl a5 6loA6a kdlativa of the

..louse, a f or a_fl 0037 odi nent of the
eild g BBt B BB e RSV BSSAA e 1 BEARGTE: B0 computetTeadable

instru€:nE) GHeteirOhe indhetiehs whdhex eurda@siitd thedfLx fRoMitheSreader corresponding

synergistic, effects on a ras aV|n a host
o the Pl b LD B0 R RE A BEqtRINGHor P hsfhae ofthe child o
potentiH) ghil AW respgeeHts he nidgra thaﬁabs e gerﬁeuws@seaws InRéoge m@tandet ftlye
shee ean, cco

., rabbit, rice, S and. wheat . . .
b‘°‘°€‘?9g59§?]‘“’%ﬁ aé’ﬁ“&?B’Eﬁt%E'PthS’F rtH’i%SPB‘i“éfg gﬁfer gf tbe Plagilﬂr gotential child. In
some [kaidesi@Be mid)eicicid ddRchdiDIRica BomRaeas plitality CTRPEEE bdi® Pobes that

e o e B e 1 B o 5 i e sencic
diseasks) B meAnst 21300 the MB1Eic atid URtectioh @swdd fufth&@bmpriNeSa plurality of nucleic

rovides an ti sitic co osition, co
scid s RSB gt R o OB eV SO DRFUANG In Some
mstanbessthe dorh}ﬁltéi ma;adﬁﬁle ihstBlcfisnsSyhel execGted DtlhthheEdatz{ 064 e réudler

nt resent. dj sclo )
correspRRR A TEgh e i ALY TRPretie LERBBRALY 6hF Shenctie Gfhedhile
[0012pb@meas@éﬁt | mgtazﬁlfdsﬂ lﬁdlﬁz@ﬁ@ﬂsd shbJ@cEtSs it of afdré gdnetid A1E:45e]

enbodi nept ent disclo vi.des t he
°°mp%"8%\?é°ald8’f &F F 9, reiﬂh‘g ef?‘ﬁn # Al “d%l?‘i“fi‘?‘e“?‘g e"i“i?&&“fllg“r ed to detect
a plurfilftP dmtxsa@ Bn86vhridmt® Vseesh 6Hadhg]to AleSndieGhardgaietio Hisédd€and at least

rese dISC|O ur ovi des an he above

one ‘”g H‘éﬁ F E‘%ﬁﬁéﬁg’bt ?f@r?gmagt%f ?f{@B\[ed%?FFEﬁt"nf dyheteipthe
mstru&troﬁawmeaﬁednmﬁy@uh& @B frof théeader torfespond@ICthe plurality of causal

i nfestation. [0043] An enbodi nent of the present

di sclosure relates to the any of the above

antiparasitic conpositions &s an antiparasitic agent

for the treatnent or prevention of parasitic di sease

or infestation. [0044] An enbodi nent of the present

dlsclosure relates to a nethod of treatlng a para3|t|c
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conposition for use in treating a parasitic infection,
conprising: providing a cell conprising a nol ecul ar
wo a009a8993€l ected fromthe group consisting of PEEUS2009/003104
nol ecul ar targets listed in Table G contacting test
conmpounds to the cell; neasuring the binding affinity
of the caonmpounds for the nplecular target; measurin
genetigvajianisgnd Spfat [East ong AREeSE; %Hemmwﬂlﬁﬁ@%m ar
probabiEs dfaledubjeditingiai chrrien for aghlof the lurdldyof da@daBgenetic varr]iants.
ositjon. that

[0013h gfxgtglﬁ%%{ztgg Blgthfgﬁ% {:cgflqr%gsn‘gq%gﬂgg)ggggrshg %Bgloaglgfzrd testing the sample with a
nuclefeatidrdeicetich, dedioél codfiigiiad st orhul pliralty Bfléaghl gédetiOviriands @F rare

s o 5 o B B oG B e s O SRR o prs of
probaﬁilfti&ir ﬂo|f1@1e @bgslbgqa&ter @??t_yqus asad'fcﬂ ld@atioﬁhmftlférpﬁlralﬁ? of ¥uibat Benetic
) S a, | Ow DI N a |n|ty or the ecu) ar arget; .
Va“‘"“ﬁ%‘&as ‘i"brﬁf‘{ftﬁ 3‘ 0 tg%ﬁﬂ&@i siepSelating e H’Gip alt‘h%‘l ‘PP?% {56“3%"3“&““ and
the atsggﬁigihé Aj%l_qﬂ'&mﬂédﬁe_rinﬁ% EE: uElEﬁQﬂrl]lﬂgﬁt%lf probabliitieDEMMkPEading to the
| re IS a r ra enonstratin cure
user e pg 4 ger A e P BERE AOMPLH: WEo RS SRl S8 stignd user
testingte RarG 18 ROMNESsedbrfiGlsSHith H\dsviRk BonflgRfRa @] tekti fOrM SturdlitySof Bausal
seri.es of Iineﬁgasghs denpnstrating effective killin

genetigvargants of rarg gene e t 1§3st PR ANRGIE SR Y PPrSFLAGYD:;
calcuﬁwg%ild% gfédsasmg @16{521%5@'»3 egrrdgf{dn@ﬁafg% tl/letr:ba her{e:tiéfﬂiseases based on
r urre (0] - I n 3 nortallt non
result; FRRSStINGAJE 55 SO SECREN Y PGS FIPE10e Db it e PO
phendtpp@ P ht@eabObhe P the @Sk ahd 1 CeddBd (4L THE nkthio cAd fuftié lcbiiBrise
ure 3 is a denonstratj ng

.saline. [005 Fi bar grap
proviging geuef %W%eﬂls $gVieR to gt lepst ﬁ%ﬁ%lﬁ yrenAnd ths sgsPnd geer i method can
be cagied 6@k pat 6 chilll pERBHPL PRdicAld SRt Uhd\aétRbdcan FirtHeEEomprise
r in _conbination with ong@ggp her. LTIL.OO =
0

.alone or .
obtairfog FREPOYRi T o (15 WS Frtnds PHT PfrRAEaTrom the user
in thetchle@ht@d svpk.Mhe nlefHdF 2hn firte BmPriseSobtiriy fafSly Bfstdry f6m the user;

raphs denmonstrat i effectiye killing of H
and u%‘ég @‘Saﬁ“?‘g'l StoTy ﬁ’\?fnttp‘%“iﬂ/ “’cfﬁ‘? $aqUiage ¥ecent rat i ons of
[0014f AHREPEE, LmEliasaiichetial devick @hoafigurédrdiét Hsdnpl@for a plurality of

eries aof line graphs denonstrating.effective killin
causalgengiic VABRIS EATTOSHCEORE (Q A7) 3G TaaF BB EFesTANOORE PLPT Acestry
inforridtive maiketsTASMS) BiGome ethtdnedsethe deviddQorhprides @ prueditPoflfhicleic acid

e S P B L Lt
some ristahides,ahe diesce cOlmidal PheddNmeythaddeRlivaRYbi iR XNe RISy of causal
,Ooqg%¥;5%5$etails of._one or nore enbodi nents of the
gcnet'&irv%% 1hei & PR fect matter are set forth in
[0015] ITh s%qim gspe&t a nidpild idécc@étéhca&s dér:%tedem_ dpured to&ﬁ@l egﬁﬁﬂlbﬁiﬂ a
in this. document, and other e i mpnts, will. be _
pluralgy, P%‘ié"Hfal Eelg yiants Forggspending marg ﬁﬂ‘ ? Frg grmetiG diseages gfhedevice can
be fur&fﬁﬂdj’lﬁf@tﬁred test Hfszﬁﬁﬂr&fd'é aglem mﬁﬁe&g& ihfbritiaGveMekEIEAIM). In some
. The informatiaon provided in this cument, and . )
instangt e BeNTeg PP TS PRI PLM It oS Rbeelpsary e to a plurality
of cau@?i eeftia Wﬁ@;ﬁhﬁﬂééﬂiﬁﬁﬁiﬁg tol Iﬁor@t’h@é BSiRge gunktitPdisdasesf THe device can
cl ear ness. of. under st andi ng and no unpecessar
furhef pORRHFAE § BHAIS @ POk do R P e HAPCRRDIR A epst eng ey
inforn@:®iNé miafker, (ATND. BHeReVitt CatcomPriefa Hebd Sra3akdd S Edtively binds to a plurality

including.definitiops, will copfrol.0088524-0 .
of °a“f*g e QT EROT & o hagy Qé [y FOEUGTHTPes -%U&%%m
furthef CTRRE bk b&dSaray thatRido@ekdy binds tb bEladst Sk AadsS idfbrénative marker
| nf ections, and nethods of screening for and sglect}ng
(AIM}, Ghiggiiipsiaes S dpViFe foaPrisrsadeicAtFnainparasiopeteet the plurality of causal
genetit Rbre@itsi coffespbABp/th tHSmMoIE €ichnI38 r@k Benetib1@isda@dsIn'spme astahtes, the
infection" refers to the infection of a plant or
ani mal host by a parasite, such as a successful
i nvasi on of a host by an erdoparasite, including for
exanpl e a protozoan parasite or a helmnthic parasite.
[0058] As used herein, the term"parasite" includes
parasites, such as but not limted to, protozoa,

N a oy " o o oy N 1
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Acarina - Mtes And Ticks Lice and Fl eas0088524- 020W00

Trichodectes and Lice problens in small conpani on
wapionab®2caused by chewing |ice. Role Felicol aPe®sus2009/003104

i nternedi ate host of Dipylidiumt apevvorm Li peurus,

Two famlies of chewing lice on birds. bird Iice

.are chewing |ice Cucl otogaster u5|n irritation and
devic, fshErGOMBHSSS dLeEauenfiag B%%hméﬁ?ﬁd‘& mgpﬁg@@gqngpﬁématwe marker
(AM§at / Dog fl ea; one of the nost abundant and w despead

[001%;;[?13%% }nft@gc% qﬁtgéals and 1%%%;%?1‘%8 %El%gq,] | %‘g;‘ﬂgg‘ge instances, at
least tIGJol oF ShePave @B eti€ diseddbLadeurdy Sedudndibs that diffep 6y kiaBBe100fold in at least
ut hparts a nuisance |e

es Wth sp
two dBPB“d gepyiagiens. 6”8’?% ‘gﬁ gtg‘éﬁSY odiftipstoopyiarions arﬁé‘tfﬁﬁ?ﬁ“g'ﬁé 83’ the at
least MRAIL. S of pat hogens such as Moraxel | a bacteri a.

emat obi a and Horn irritans i s a b] oodsucki ng

[00174 | ap aspget HS! P‘?)“?‘PR?@%%/ Mﬁtl’ﬁ BHUSKSICHIB AFTVIGe PePRILSing predicting

a protﬁbﬂMﬁSchqa pRénbiyp@ ﬁsﬁlraglsassega}m%gl&y réldtivessof\ihe Jhil@ BFFY@¥ial child,
00 eedl ng

g .and spqngin u art .
Whemé}( f cHen 1sbpss é‘&&?sg ingpartion; thePrigeRdy Or&Ig H{H‘ ﬁ%ﬁs"ausal genetic
variafi®indaEH ahﬁessusset Msdlasgiaeg WelatBés mdsroaédalas Radt lid g8t dhrthé<ﬁﬂa$r,ed
eyl $ an serv
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[0020] . In some instances, the method further comprises delivering the lot of manufactured devices
when the devices are validated. In some instances, the lot of manufactured devices is rejected if not

all of the plurality of causal genetic variant probes are present. In some instances, the lot of
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given flanking sequence.

[0027] Figure 5 illustrates population 2 has exactly the same variant with the same flanking
sequence as Figure 4, but different proportions of each genotype (0.16, 0.48, 0.36 rather than 0.25,
0.50, 0.25).

[0028] Figure 6 illustrates population 3 has a different flanking sequence than Figures 4 and 5 with
an extra G.

[0029] Figure 7 considers populations by gender, wherein Figures 4-6 consider populations in
terms of geographic ancestry.

[0030] Figure 8 shows an intensity scatterplot for the beta thalassemia deletion allele similar to the
scatterplots in Figures 4-7.

[0031] Figure 9 shows that calling of points near the boundary is aided by the use of ancestry
information.

[0032] Figure 10 shows that a raw intensity measurement at a causal locus is not the only value that
matters.

[0033] Figure 11 illustrates a source code example that is useful in calling.
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DETAILED DESCRIPTION OF THE INVENTION

[0044] Described herein are methods, computer readable instructions, software, systems, and
devices that are utilized for detecting genotypes of individuals. Herein, the genotypes relate to
detecting specific causal genetic variants that cause or can cause rare genetic diseases. In many
instances, the rare genetic diseases are Mendelian diseases, wherein an individual is a carrier of a
trait (recessive or dominant) corresponding to primarily related to single gene. The methods,
computer readable instructions, software, systems, and devices can be used for family genomics,
such as generating probability distributions for many family members in a family including without
limitation: grandparents, parents, children, aunts, and uncles. The family members may be alive,
dead, embryonic, or not yet conceived. The genotype and/or phenotype of any family member may
be utilized to gain information about other family members. The methods, computer readable
instructions, software, systems, and devices can be utilized as a screen for predicting the probability
of the phenotype of a child or potential child from two individuals. In many instances, the child
phenotype is predicted before conception based upon the genotypes (and sometimes phenotypes) of
the potential father and potential mother. Child phenotype prediction can be useful in a variety of
circumstances as described herein and provides an opportunity for an individual to make a decision

or take action based upon his personal genotype.
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specific ethnic or ancestral human population, for example, 1 per 50, 1 per 20, 1 per 10, or 1 per 5 in

a specific population.

A. Rare Genetic Disease
[0048] Methods, systems, software, and devices herein can test or be configured to test for
phenotypic traits (also referred to simply as traits), i.e., a distinct form of a characteristic of an
organism. For example, eye color is a physical characteristic; brown, green and blue are phenotypic
traits. Some physical characteristics relating to health have, as associated traits, abnormal and
normal, such as Huntington’s disease (abnormal) and non-Huntington’s disease (normal). Traits may

be morphological, developmental, biochemical, physiological, or behavioral. The collection of a
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Mendelian trait are due primarily to differences in one gene. Not all non-Mendelian traits have

genotypically-explained variance of less than 99% (Friedman, Naomi P.; Miyake, Akira; Young,
Susan E.; DeFries, John C.; Corley, Robin P.; Hewitt, John K. Individual differences in executive
functions are almost entirely genetic in origin. Journal of Experimental Psychology: General. 2008
May Vol 137(2) 201-225). Examples of non-Mendelian traits are height, weight, and skin color.
[0052] An individual’s genotype for a Mendelian trait is the identity of the genes (or gene in the
case of sex-linked traits) responsible for the trait that the individual carries, for example,
homozygous for the gene responsible for the trait, homozygous for a gene responsible for a different
trait, or heterozygous.

[0053] Rare genetic diseases as described herein are a type of trait. A rare genetic disease for the
purposes herein is a disease that is a trait that can be inherited genetically by a child from a set of
parents. The disease or trait can then manifest itself in the phenotype of the child.

[0054] Rare genetic diseases that can be tested according to this invention include, but are not
limited to:21-Hydroxylase Deficiency, ABCC8-Related Hyperinsulinism, ARSACS,



10

15

20

25

30

35

Rust, common corn Puccinia sorghi Rust, southern corn
Pucci ni a pol ysora Physopel |l a pall escens Rust, tropical

W@ /1922 eae =Angi opsora zeae Scl erotium ear PQI/US2009/003104
Sclerotiumrol fsii Southern blight Athelia rolfsi
Bi pol ari s sorokiniana B. zeicola =Hel m nthosporium

onu odi.a dis ohj | u dICI| at um
Achod AR O tiR AR SHES N P HGBEAS DHROt5F &1 AGRESH of Corpus
CallofunSwaith Ng‘i}lraﬂ@ﬁtabls? @\!l!&fcomﬁlgj mfli?} mﬁtltrﬂ%gislgéﬁzcﬁmaﬁ AjstaMannosidosis,
I N | ere a., Zeae 524
A e G iR P B FOAA T TS ATBEHP SR T G i P 1
Apohi?dstﬁaemsa Ge@@pmnging mlcfﬁh&ﬁm?cfahhzz mpﬁmgaylzc;@@drﬂ_ : ﬂlslna_, Ataxia with
ctoni Ze .. Zzeae Scl.erot i r SI | caril a
Vitangi | eGSR QBB G A P KoRsshopg LD it Type 1.
BRc@Hammpma@vgﬁMﬁc& BRuak Heeddltw IBR¢43@0Variah Cancer, Bardet-
i Sy A S Bl SRR, B B Sl e s
Biotidildsé Daﬁdl(ﬁﬁy,dﬂﬂl Symdesige, B[Bltbh)_. Sylﬁe@daeSthwJemtehen@rdelrs chNa-
I SOr|i um r ern or ea
Relaf AL OB AP ) RSO NORL L et pfscincsls, CLNS-
Relatia Iﬂ)cfﬁﬂrcﬂfal Serﬁiﬁaldlbcﬁ'uschblkllﬁﬂ Ciinh2s ﬂi)ls’ehibUCﬂ%yﬁb Paltuyligiskerase JA
ear _spof Stenoca a Qspora = Qdj. a )
Deficigney 8%‘8‘81“8%&?%96’%’85%{3%@?1‘5“%%&rgf'ﬂ?ﬁeg‘%ﬁ‘g%ﬁé’ala?‘& (perebral
CaverfiBs MATRIrfigfonFCha¥id ereia, U!blfr_en@ﬂ&oﬁe Congenital Sitahdts, Fatisl,
Dysmﬁmﬁ):Fxf%rgh » gug%gglaﬁgr{grﬁ%g} ésBB% C < a}{lg ' IC?@%@J&&H rBlsorder of
Glycogﬂhtfi‘(ﬁ;rI}) i’ﬂC@@antaﬁlﬁmagNeﬁtﬁ&sss fs&mﬁ m$béeusy§m&§h DFNA 9 (COCH),
. eni ] u er un t
DlabﬁtFéﬁ‘? carng %fdg?%g ‘F’B’t“?’ %&‘%P‘G&ﬁhif %Wﬁre%ﬁyaﬁmosa
Junctiéhdl) 1k&1itZ-PEarsdd Thpe) EANEY IRRTt @IFF a8¢bni MAérhi@, FRGHR 1-Rélated 00t

and st al t enocar dia zea
CraniQRYPosiRisy é%‘lf:mo}‘? @‘ﬁ? %Wioé‘naﬁ/%@e%?ﬁg‘%g@?&sw%m Factor V
LeidePMyton®ophikd, #adi&yw RS M@t@tﬁﬁxﬂhﬂﬂﬁtﬁphﬂa Zaaer RBpeliGenéy Fater XII1

Defcgi ERBIBH ARG B oA AP UM DT DS bl st em

Hypeﬂlélydtﬁﬂléllﬂiasfﬁb BSBahiliBuV edietrix@aifBel@p IFedelS3alizi Atid $t6rage Disorders,

tero ra aven e Pun odera ?ﬁ hpoe
Fron iR SRR B Spene K B ARER o G D SR AR BA
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Dehydrogenase Deficiency, Glutaricacidemia Type 1, Glycogen Storage Disease Type 1a, Glycogen
Storage Disease Type 1b, Glycogen Storage Disease Type II, Glycogen Storage Disease Type III,
Glycogen Storage Disease Type V, Gracile Syndrome, HFE- Associated Hereditary
Hemochromatosis, Halder AIMs, Hemoglobin S Beta-Thalassemia, Hereditary Fructose Intolerance,
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Hyperkalemic Periodic Paralysis Type 1, Hyperornithinemia-Hyperammonemia-Homocitrullinuria
Syndrome, Hyperoxaluria, Primary, Type 1, Hyperoxaluria, Primary, Type 2, Hypochondroplasia,
Hypokalemic Periodic Paralysis Type 1, Hypokalemic Periodic Paralysis Type 2,

Hypophosphatasia, Infantile Myopathy and Lactic Acidosis (Fatal and Non-Fatal Forms), Isovaleric
Acidemias, Krabbe Disease, LGMD?2I, Leber Hereditary Optic Neuropathy, Leigh Syndrome,
French-Canadian Type, Long Chain 3-Hydroxyacyl-CoA Dehydrogenase Deficiency, MELAS,
MERRF, MTHFR Deficiency, MTHFR Thermolabile Variant, MTRNR 1-Related Hearing Loss and
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Autosomal Recessive, Bothnia Type, Rett Syndrome, Rhizomelic Chondrodysplasia Punctata Type
1, Short Chain Acyl-CoA Dehydrogenase Deficiency, Shwachman-Diamond Syndrome, Sjogren-
Larsson Syndrome, Smith-Lemli-Opitz Syndrome, Spastic Paraplegia 13, Sulfate Transporter-
Related Osteochondrodysplasia, TFR2-Related Hereditary Hemochromatosis, TPP1-Related
Neuronal Ceroid-Lipofuscinosis, Thanatophoric Dysplasia, Transthyretin Amyloidosis,
Trifunctional Protein Deficiency, Tyrosine Hydroxylase-Deficient DRD, Tyrosinemia Type I,
Wilson Disease, X-Linked Juvenile Retinoschisis and Zellweger Syndrome Spectrum.

B. Causal Genetic Variants
[0055] Causal genetic variants are genetic variants for which there is statistical, biological, and/or
functional evidence of association with a disease or trait such that the variant is likely to play a role
in etiology. A single causal genetic variant can be associated with more than one trait. A causal
genetic variant can be associated with a Mendelian trait or a non-Mendelian trait or both.
[0056] Although it is typical to refer to genetic variants that occur at a frequency of greater than or
equal to 1% as polymorphisms and refer to a less common variants as mutations, these terms are
used interchangeably and without intending to refer to a particular frequency, unless specified. For
example, a SNP is a single nucleotide polymorphism, and it can occur at any frequency. An example
of a causal genetic variant that is a SNP is the Hb S variant of hemoglobin that causes sickle cell
anemia. A DIP is a deletion/insertion polymorphism, and it can occur at any frequency. DIPs can
also be referred to as indels. An example of a causal genetic variant that is a DIP is the delta508
mutation of the CFTR gene which causes cystic fibrosis. A CNV is a copy number variant, and it
can occur at any frequency. An example of a causal genetic variant that is a CNV is trisomy 21,

which causes Downs syndrome. A STR is a short tandem repeat variation, and it can occur at any
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variant.

[0060] Causal genetic variants can be the cause of Mendelian and non-Mendelian traits. In many
instances, causal genetic variants that determine deleterious Mendelian traits and Mendelian diseases
can be rare and occur at a frequency less than 1% of a population. However, some causal genetic
variants that determine deleterious Mendelian traits and Mendelian diseases occur at frequencies in
the range of 1% to 10%. In some cases, causal genetic variants that determine deleterious Mendelian
traits and Mendelian diseases occur at frequencies greater than 10%.

[0061] Causal genetic variants can be originally discovered by statistical and molecular genetic
analyses of the genotypes and phenotypes of individuals, families, and populations. The causal
genetic variants for Mendelian traits are typically identified in a two-stage process. In the first stage,
families in which multiple individuals who possess the trait are examined for genotype and
phenotype. Genotype and phenotype data from these families is used to establish the statistical
association between the presence of the Mendelian trait and the presence of a number of genetic
markers, which typically are indirectly associated genetic variants that are physically proximal to a
causal genetic variant on the chromosome. This association establishes a candidate region in which
the causal genetic variant is likely to map. In a second stage, the causal genetic variant itself is
identified. The second step typically entails sequencing the candidate region. More sophisticated,

one-stage processes are possible with more advanced technologies which permit the direct
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[0064] Figure 1 provides a table of exemplary causal genetic variants for rare genetic diseases.

C. Populations
[0065] In some instances, devices, methods, and systems herein are configured to test for causal
genetic variants for traits, wherein the traits differ in frequency between populations. Populations are
groups of individuals of the same species, such as humans or other mammals. Human populations
are often given particular names which can form the basis for social identities.
[0066] A human population can be a group of people sharing a common genetic inheritance, such
as an ethnic group (for example, Caucasian). A human population can be a haplotype population or
group of haplotype populations (for example, haplotype H1, M52). A human population can be a
national group (for example, Americans, English, Irish). A human population can be a demographic
population such as those delineated by age, sex, and socioeconomic factors. Human populations can
be historical populations.
[0067] A population can consist of individuals distributed over a large geographic area such that
individuals at extremes of the distribution may never meet one another. The individuals of a

population can be geographically dispersed into discontinuous areas. Populations can be informative
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distinguishable genetically and phenotypically.
[0071] Figure 2 provides a list of exemplary populations.

D. Ancestry Informative Markers
[0072] Ancestry informative markers (AIMs) are genetic variants that differ in frequency between
populations. Almost all common genetic variants differ both within and between populations.

However, individual variants are found across a spectrum of variance distributions. In an instance,
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informative markers (for example: Seldin et al. Apphcatlon of ancestry informative markers to
association studies in European Americans. PLoS Genet (2008) vol. 4 (1) pp. €5; Halder et al. A
panel of ancestry informative markers for estimating individual biogeographical ancestry and
admixture from four continents: utility and applications. Hum Mutat (2008) vol. 29 (5) pp. 648-58;
Tian et al. Analysis and application of European genetic substructure using 300 K SNP information.
PLoS Genet (2008) vol. 4 (1) pp. e4; Price et al. Discerning the ancestry of European Americans in
genetic association studies. PLoS Genet (2008) vol. 4 (1) pp. €236; Paschou et al. PCA-correlated
SNPs for structure identification in worldwide human populations. PLoS Genet (2007) vol. 3 (9) pp.
1672-86; and Bauchet et al. Measuring European population stratification with microarray genotype
data. Am J Hum Genet (2007) vol. 80 (5) pp. 948-56.). These and similar lists can be used to build a
panel of AIMs for which a device or method herein can be configured to test for.
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history. The computer readable medium can provide an output in the form of a report detailing the
probability of the phenotype of the child. Logic can be computer readable instructions as described
herein.

[0080] In an aspect, computer readable instructions for predicting a phenotype of a child are
provided that when executed: perform a fully probabilistic analysis on data from a male and a
female corresponding to a plurality of causal genetic variants to predict a probability distribution
over child phenotypes, wherein the male and the female are potential parents of the child. In some
instances, a fully probabilistic analysis is an analysis that does not make a determination based on a
probability at one step, but rather carries the probability throughout the entire analysis. For example,
if genotype AA has a probability of 91% and genotype AT has a probability of 9% then when
calculating child risk in subsequent steps, the probabilities of 91% and 9% are carried through to
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[0084!3;_ 1%|h %@}%y?fﬁ ?r%rggweayg L)P aecal?'uzl}lg Slfo%rn%t%naa%gut an individual's genetic
sequence. Discussed herein are exemplary methods for analyzing genotype data produced by SNP
chips. Some of the methods relate directly to solving some of the issues with identifying causal
genetic variants for rare genetic diseases, for example: minimizing the false negative rate (for
example, the probability that the test comes back negative when the couple is at risk for having a
child with the disease) while keeping the false positive rate below a specified threshold. However,
the same concepts can be generalized to other methods for producing sequence data (such as
resequencing by sequence capture and sequencing-by-synthesis) or for ascertaining sequence
information indirectly (for example by making measurements on RNA or protein proxies).

[0085] Genotype calling for biallelic SNPs is traditionally done by clustering. Given alleles X and
Y, a scatterplot of the normalized signals for the X and Y allele can be created. The XX, XY, and

YY genotypes manifest themselves as distinct clusters of points in this scatterplot. Other types of

variants such as insertions, deletions, and triallelic SNPs can be accommodated by using multiple
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positives may only require followup tests, while false negatives may represent a failure of a
screening test.

[0090] Mathematically, the exact geometry is determined by the choosing the boundary which
minimizes a measure of cost (for example expected or median cost) rather than the one which
minimizes misclassification probability. Computationally, this may require specialized software
(such as the computer readable instructions provided herein) to process the raw chip readout.

[0091] In order to attain a desired false positive rate of 1/100 or less, and false negative rate of
1/10000 or less for a multiplexed assay, the following protocol can be carried out: a) infer ancestry
to obtain population specific cluster parameters as shown in Figure s4-7, b) assay each variant
several times on the same chip, and c¢) use a control sample with each batch of chips to confirm
manufacturing validity.

[0092] The use of repeated measurements allows these false positive and negative rates to be

achieved. As an example, consider an assay for a variant with an average accuracy of 99%, where
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provided in the sane rel ative amounts. For exanple, if
soy bean oil was renoved fromthe exenplary

W@ 0pa34929 on, the resulting conmposition woul d PETUSZIE/703104
to 35 to 4 to 40 linalool, thynol, a-pinene, and
par a- cynene respectively (by volune). This resulting

cassF T, BPBIGHIDE 5515058 d@%ﬁ??ﬁg%ﬂs e imléqgﬁazwg fiketsgan Bogsed to
distinp@§lobebwden VituaNphry\sath 8@11ectharofaétegohesr exanpl e, if

[00973 al'IéJlr gxegeu%ogéé: e{%ﬁ%sﬂﬁaggtgg%%g ¥ 0 ¢ qg?Ibre gé’:tgl‘[}g Ssl\gft)tlra(})cr:]ont'egpond to
populstadnk m@r@mchntlytm@éhst&h@tea Gﬁéﬂdbgdi’:@ &@ﬁ@mbks mamutaﬂdlsease

| ude 2% 21% t 4% a- pi nen 18%
caus'ftﬁaa‘halef;ﬁ%éo “‘Ifa“*?t%?gwetfé’ﬁﬂ‘%‘%/‘tns cm%;fegatﬂt oi |
[0098( VAIM s\vif lgerfétal afeQidetd] bebauss &i&stﬁﬁ‘hﬂﬂb{)ﬂiﬂ twhile & B®ful starting point, can be
apbou

conposi tio cl.udes about 1-5% 5- 10@6 about
msleadongl%%cog’agtﬁ Et ‘gb%“%ti’o r%ﬁs%an& spsians dgmof know their
admixie Piopotiond Given B boptdut i 8fikediaOats ad@ Engthfialifeb Bltheir frequencies for
50- 60% abo t 60-75% or _ about 75- 9996

45- 509 out %
diseagejaffelps e e CHHeEaRR aEAR' Pﬁmﬁlatsaﬁsm@tgg%m Itphiang
http: /@ﬁb@génﬂﬁle 1g6v/1600@2219, rmw dah @fovide @igﬂiﬂi@&n aﬁw&bteﬁﬂlu@oméu&%eyond

asur.e vol ung. nbodi_ nents,
that pméieé ghﬁ%%rﬁt% Pty eé %%gviwars poa%quto assign
ancest¥E 8 bl iR ek dynu¥ed baliEto phificslan®g lemixmbm nts, the

A e

[0099¢ CUMERStely, AMME Ate ubeiRFode Huligi¥rddichipl foraincommonPRAEAMI@H triiys
I n_some enbodi ments, the conposition includes

vol u
becaua%‘smg%se ofPPs TSt Rrayies aagorrf’é%%wgaow EOPRRE cayeRCiey fsreby
reducﬁi@’ﬂ%uﬂ@ib%ﬁicatloh%r&ﬁmﬂ@s Fbi XBmple Gobidre vHdAshot 33Menazi Jewish is
|.i nal ool , . ?ea?%red by volunme. [0075] In sone
unlikely9 ar?é’f’i’ters or famuli PPBN i ncl udes about 1-5%

(http:/%ihﬁﬂklp&t&%w&@ﬂ&ﬂhhél@dy%&ﬂ’@noﬁb@uindlﬁr &8 anferaatibn &andetey

.about 25-30% out  30-35% .about 35-40% about 40-
providesen g enaéle?ﬂg%ad&wsafo 'éedls%fé/tes%&ﬁﬁle@wavs% or

about 75-99% | inal ool, as neasured by weight (wt/w

%AC. Dwerﬁﬁﬁﬁge}maﬁhmemt s, the conposi tion includes

t lelnal nmeasured.b
0010 caltlstf BrBeCont o2 iwE Rerm Bt (IS enupt it o geise
posmlld andlfs1ed neg@ire hmessher el tb withe @Eﬁptablerpaﬁaﬁimerﬁ ffbf)dibcllmﬂélﬁon
i nal oo

geno%{;nog‘gls glgytéxgrpaé%?lgaltq%% g@?ﬁn?ong&%tg ﬁ%’rﬁe abllc-:t gﬁ:gotypmg stlaategles with
false SORIN0O fitds o thel ciddr B €l €% oalk@yindﬁ’alﬁé%tdghchQGA on tB8 ordeBsEWI0BU% or less,

th t
TN
with SespeRdlic fdyseﬂsel Apllication o$ emsa nﬂﬁbﬂdteﬁﬁfﬁs&t a tnlimum knowledge of the

Slt cl ud about 4 % | i nal ool , .as, neasur
mode G tatce SF i B3t i BBtk RGP Cors Sk IR B RTT Fgrples
assesdntéﬁﬂs uﬁeﬁllr@bﬁuﬁosibﬁl% ofdheuipldte ﬁdﬁ%‘an&b@i&(pﬁbﬁkﬂi@/de 196 0t recurrent
about .20-2 about 1232 gﬁ about 30-35%
m“‘att?B% &F““%‘% anfisapation, ap S‘H’b‘ar PR A A %5- 509 about
[0010PBubRYHuations! inBRdiAR % oﬂ[neffhﬁl%t history99%9 bdiyrpbttant &% augmenting risk

neasured b ol ume (vol n sone_enbodi rent s,
caleul S Xt P Py (L AP APETES HOHBIS TEmany of the
Mendeiesaslisessds 43yayed bl the chipna sadittonaindoasiltatioi fiay dof provide much extra

. conposi tion jncludes about 39%
infor 0T s TS D ARG g M e YoaRT FAIE Fedete
faxmly’:lﬁélﬂterSﬁrtlS8%ré Fighddlian diSead® Ay positiveyrestlt froifea ddvitehertih may be
enbodl the co sition i clqdes about 37% ligibl
subje R pecaiged bl G By et Tl Seimalo g s fukpsgligivle
t he conp05|t|on i ncl udes about 34-36%thynol, as
nmeasured by volune. In sone enbodi nents, the
conmposi tion includes about 285% t hynol, as neasured by
vol une. [0077] In sone enbodi ments, the conposition
i ncl udes about 1-5% about 5-10% about 10-15% about
15-20% about 20- 259@ about 25 309@ about 30 359@

I ~ - AN 7 I o g, e =Y. V4 s oy
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volume (vol/vol % . In sonme enbodi nents, the

conposi tion includes about 36.5-37.5% paracynene, as
wore@sns®ed by vol unme. In sone enbodi nents, the PCT/US2009/003104

conposition includes about 37% paracynene, as neasured

by volune. In sone enbodi nents, the conposition

i ncl.udes about 29.5- 30. 596 ra-cynmene, as neasured by

v dP-Jrredicting %‘Eﬁ?@‘YQFrB%'} Pasptal Gewgwpﬂo%qew‘ane i ncl udes
[00102]THétdeEiO8$aRA EyRtetié HRRRE: prowideTBaASlypE6htDihattah BEBsed tdfofdd e the risk

- 0
of ha‘ggéo ggelge n{lilzl gl\tggl%llﬁégsgp o %gaqvg%#érggafs’ﬁggg %sf’tleSbegéuge/oof the
predi®iBORlbdRITtisheritah& of@ rmaﬁeﬁanaﬁmaﬁ@lhu @a&raﬂﬂ?%gh cz%lauon between

ara-c ured vol ume 00 81
having AL SFARGIng T SO ORI CTE et gVl il variable

expre@m&ﬁané drieftanca o tordflexl Bdits, ia RGN dikﬁcui&(ié}/@reaiaauéu “dlned H6m
about 25 30%. about 30- 35%%3 @6 about 40-

b
genotypeyRcas BRIEN oo YAy 6 BPSS aé‘%&@dbﬁ Bt psggasting CNVs, from
reseq@RBiHE datB 0P BYeifing URDR: asshy nidRiaktibs ¢ér BYAmdRI H&ih l£tik9ﬁ1/ #lpression,

sone enbodi t he conpos on |ncIu
etcetea%&m the gesyltsyfzory oyP nE‘P&E‘?P&‘F?é(C n%fsexnlél&g%%ﬁl Hyh %@P@Ime-. For
examplB, a36¢8at WHANO gindRb hissocibiih sBRAIYRO KD Fdud that\Gilly B S f B8 Qbtliance in IQ

could BRI BN & PeERE SR D O T RE Vs LA, 2. 4%

synergacroavwﬁzssmm 112%/5. 16AS1LY3XCL00Y.0958 g:mtslnﬂmlya@waues have been found for

R TR D O BTN S
explaRHRQRAIYBETY, Sf the bﬁ‘l&mq&gﬂ on i ncludes about 27.9-28.9%
ar a- Cynmene,

(00108 ergentsdheiledria d’é@%‘{ﬂ{)‘g predishhe H%‘Pifd’é an ipggiAualsompiex traits from

genot PR iAfofATRAS is dReBRH Y RELIE Y \RINEE bf 2 é}ﬁl@@ &Lm;hex &&1¥8rom
enbodj nents, the conp03|t|on i ncl udes  about 5%

phenagyps ytomnaiign on the garentsothetisy forpfisaetyRes %\%gﬁﬁmﬁ?ﬂ% 8 sgggurement

of moBRPiHd RherdRHovaRBOWN bufBitieBtadprotie kcelon pRUictiaduHer 2 child traits.

45% about 45-50% out 50- 609@ abouyt -15% or )
For exagiplpy thegamgeyy sensehrsit %Héy Rbpeieht i nﬁ%%@ﬁ?@ggﬂé ia/0,$q, Agpending on the
populbticl ah¥ ehvifhmertil bselFRoRERIREH: /M Sciath B6m/GAFRAS it Sibw-much-of-

humanlb ggl,lglgt(pj m%q%ﬁst @%tﬁthe %rﬁﬂcga?q](yr& Ffﬁ’gg U o et q}ﬁjﬂwg v H?gs Iggal'sltru%gents
(the mofttek HEl@S andMtHer HefJot) rangts TRALLIMDI0BA%AS niaBS Whath iDBr in excess of

vol une. 0088524- nb
what Y2 REEP B d'eage%%a%f iops g ip S ket Ve ggpe. Tt s thus
p0851b19to]e'§ﬁ(fb1t ahopendrhend Yor tRdsUtposeof2hild pradiertn. ﬁ&-u%ﬁ%vlth nonzero
lg 30 35%  abou 5- 4OW about 40 45% ab
he“‘ag tiespehld 4138 Yeluesag 95 4oremsh O%EP’%‘%“BW%%EW °‘§§%’f rates.
[00104] RREveY YT phreht8l and Shiltedsks bEsheBMty YR if@hH a r@ﬁﬁdn\l\éanﬂﬁe 0f11000 people

some enbodi nents, the conposition incl about
from 4 targpt populabipy may ke yred mrquy%@mﬁ%?é tpigipe B@t 3% regRessiop fquations

relatifpQPARn IR BlaSactdriBEcsCAINOSAY 4185 bd daflkdidias fahpatt ldl&ﬁ?;%on of

mergisd i RIREIOT s SBOSP e 6 e AE TG B T Ratly g, sch e

grand RO UREl&s, hrdl duhs, a‘sthhﬁwalﬂﬁreﬂx@hiﬁfhﬂtﬁeﬁf@#ﬁﬂi‘étmg/‘ﬂxﬁﬂ Graftd Fhese
relati ve amoynts of ds a&ﬁ expresse 9@

regresgjop fRuatiqns mayohemare, sop. Bf% an t DSH8 ﬁs%fgl@ﬁﬁﬁweﬁye
quantilatil® Yedetickahapkind df é@Pésﬁoxmlgt&mlﬁn nahGe &ﬁplé{jx%tb Btéﬁié{ childBhenotype

one enbodi nen t he conpqgsition includ
from {pg mewqﬁrgeneg‘ﬁ%a%ﬁs?hww Pb?ﬁ%%@‘%‘%?fgfw&s"é‘ﬁ’ﬁﬂﬂl‘? in the
case dmﬁrgamtyhem&lehaatal mgn;ammw éml%mtah@ Pafé Qitipd Soredty-
i SRR bt} st MR aae Rl e agage reuts
in a dédaptimly. 1o&®1&8t53111!yrtosﬂﬁaﬁnthfDq01 ments, the conposition
i ncl udes the follow ng conpounds in the foll ow ng
rel ati ve amounts, where the relative anounts of the
conpounds are expressed as2% vol /vol: 10-20%
trans-anet hol e, 30-40% par a-cynene, 1-10%|i nal ool ,
1-10% a- pi nene, and 35-45% thynol. In sone
enbodinents the conp03|t|on |ncludes the follomnng

T o - o, . o o T
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benzal dehyde benzoi c acid benzyl acetate benzyl

al cohol ber ganot ene 3-bi sabol ene bi sabol ene oxi de
w@2ba3ded ol bi sabol ol oxi de bi sobol ol oxi de 3P@DDRNI/003104

acet ate 3-bourbonene bl ack seed oil a-cadi nol canphene

(BSO) a-canphol ene a-canphol ene canphor carvacro

-carvone .al dehyde 1-caryone caryophyl |l ene trans- gorn )
00105 fiengiR N B RS Gt P S FrBreeoats e reh P rats
from patéslveiney) éndivatipgbmet MaviRnLefal Wiasdal yhy whivdfipplential commercial
oG B2 B P L ol et o ST
whethér prefiyfionds Peaxible-or ibfeasitigeAObefal, ic@ebhseful @i a3§3§ other relatives

.,a-farnesene E) - a-farnesene E-p-farnesene fenchone .
besidg! jERa GG It Tk BB TRER P ratog] ERBSES S b Hgpes in
additi?n?l foagdint ggﬁmlmr 'Bhe]rpiﬁeﬁiolﬁ!’é@dtioﬂ%lliﬁ'):didﬂi@:’tﬁlnﬁ}ex :chjﬂdiﬁsks or

ower ol Ol =11 nppene .1 1 nal 00, I Na .. y g a4
phendynet o Dpicet) PRepqTaS Amd (e T H CEIr oM Pt o briditing cBld discase
risk fioBL paydntad bénptyps Fdinaninifedd8uite dfalhofithele fofedhild pltedicaon. Fesdean

. - met hoxy nent hy] acetate t hyl, ci.nnamat e fur.anodi ene .
inpu PP AR P P s PR e g T Tk sk opies s HEG Pt Fefom child
prediddiohs 6AbBH MeteRir disdagediski arirompler tayy. cene nyrt enal

[00103%524%%%3 E%/ljﬁig?&&?%a{i%}oib&rﬁg%%%g% g%%%ﬁ&ﬁﬁgq? g;rfgﬁ_neters. Figures 4-7
illustrate @ @utetitsl Dadialy which popuetion jnlformaiisie(aPreeeldd HHUAIRGQNE or self-
ui ni semary oi |l sabi nene

er abi nyl. acetate
repor] Karrinfjiin RG] BATRMRSIFTp AL BFRONEPE Al it AT A0 ol dsenes the aeqaracy of
carrieB RstaigRind thildphesotipeGodtitetioh (Rogulatsh 1Lidalgidtp Ywhichdiub € Bypottietical A/G

o e e A TS Pt e

genotPped 1000 ARAdurdndn® 40¢ Sddifdicof &idi idfmAlizbd idteRyiiEs T tid A/ hnd G channel

but yr ucal yptus oil raniol .oil castor ojl cedar
probeg gt AN R iiEveBieh e e Wapinia T seERerelal a5 hovay pihere cach
point Bpfeddiftd anGhdifideal Andible XCarkdnBdxed\cditdsponld tdthe 20md@psHannels. In this

itrate citronellal citronell il cjtronell ol .
examp. et Spficr SStberoreepopink BTBr By Ao PG Hranres Bapametric models
of varibu€ Rpder be Gt tithese clusters @fidaIClicamrest Populdr & he eggtthticdieimization

NN N NG RIS I

and sig@@ (thelt@gAfRe Matrx) QTR to cxoh Oluste0 In thB @kl & QIgeE radiree mu vectors of

dimert BB\ SR TG PREL G en ARG a1 e e Bplig The

relativ@\aetun@érleach- mhditiodinte dauiin iEH wnbyky pilphismettt, @ofteponding to the

3- oct.anone . ocinene octyl et at egnut qi |l phenyl .
Propoi PL APV et FRETYSL5rlP STt @D iy s Aaety the same varian
with the fahelflaakidg ssq@erRb uediff¢lentaofoatidne bPeadR @énofypp (0186)©.48, 0.36 rather

O MM

the salnByth@clétérs briedn the \s@hOpsIRIon tahy oAty pindafféry. In §ires; pbgilation 3 has a

..._undecal actone valeric Hri vanil | i I s-verbenol. .
aitterd g PR T Wh A, A My Rt P Bfrences B (e e
sequeddeltgn b €she0B Breybsiti 3AH\H0A O &faidds HADMINNEE Toriekafigle WBanslating
I 088524- 02 %88524- 20\WW000088524- 020 088524- 020D h
clustegoipggLis a2 DESBESAHS FREDGHERS 218 DEBEYA A§3Y, the mu
and si}Y¥hb) PA1aAEterd nihz QWOQR3 Slond witR (HAPD PAERE M - ThePWVINE Btnrs 4 have
20W000088524- 020\W000088524- 020\W000088524- 020\WD0088524
been 9°6¥\%w@8 HioRs H’z‘ﬁﬂm’gé%‘? -°62%ﬁ%ﬂ)g‘8§§‘§égl V%E}g%‘%s
populat#bn® B Y¥nd 60 Sfo vt ally, QWP X B Pkl 4 08 WGH) Egidsetio fRHIBA0AMNARE locus
d 8524- 020W20 [ 00, 1%$Furtherq§ﬁ?,uin quition.to H%F.
under gansiderafion 15,08 h £-CBfoMORRP% ARLHEiAl emtast of Breviesy RoRyadARs were
femalésnh thizlehse tike iafefsiny, pldt dstGeBesofout oLk fitedliferétlt I particular, only two
contenpl ated that may be derived by0088524- 020W00
mul ti pl yi ng each specific anount by the follow ng four
factors: Factor 1 (200%; Ractor 2 (100%; Factor 3
(40% ; and Factor 4 (10%. The resulting ranges wl|l

not, of course, containg any values |ess than 0% or
greater than 100% [0092] In sone enbodinents,

e "

e e s o o s - e



10

15

20

25

30

35

the first effect can indicate a greater efficacy for
treating a parasitic infection if it exceeds the
wG@emonshed f ect. For exanple, when the effect bRCTYS2009/003104
neasured is a tine to achieve 100%killing, a shorter
time is an anti-parasitic effect that exceeds a | onger

SR T A TN S T —

sigmdYand pi Iarert@ffd:rmt &omathitiof pémﬂksioh i1 CTI&Eé &a@inpleh Alustexeme tfpoatance of

. lesser. % Effetst an be neasured.
aking PR Bl AP on e £ DAt X BeRAFs DEGRR D) it gt when
trainifigdatl g tnagels.of a target parasi te | n VI VO or in vitro;

rcent . v abi rcent Kj of ..a tar et
o010 S8R inlaepirpifon R 2% arciihe Syl A0S o2 demonstrat
an ex@fj§)6 oﬂfouapdpara@@{ mfb&hlhﬁtﬁ?dnhﬁﬂu@&fs Cgefitity;ﬁfcalﬁn@ﬁﬁitnsk calculation in the

contegté)? Egt'fl {tl@? rs]ﬁ:tg{l]% té"ﬁ‘f"?‘&g gﬁé@?s B&ﬁﬂ}r‘%’?’}s’ %%vlf:ef%gﬂwo ngenotyplcgﬁy similar

populpticnk deallieth ahd &:am‘slamsrﬁce@the(gan@l pépulaiod El'hemarl’naﬁfr&cﬁency for the

praph ctic. effect batl
el Bu Rt e Sia S etent bl be ety N et Bt pagpp apd Tatian
populptong Sioeyre ahﬁh'lsa$>_henbt}®1c,allﬁ Silnilhramd hiphB] ddei el cantiet like the

. like: nd di uti on acti.v or dovvnstr am ef f ect
Unieg Stz 15 el T oy i Nyt P B RE0a < T30 991 Ap 000
wheraxmaphxaeyﬁeqnency woltdaTRb 3 Grdatef thas $ @s:sllon .gTHlehﬂbt in Figure 8 shows an

. ti- it f t of t
imenslsostEIRE o5 o Lfhpmen £RGRPR el M5Bl G e i fures 4.
For sih@ﬁéityamﬂymo&;usfmamﬂﬁ)tvnawnwOadlag ® thmévﬂ&ywhn\dmhﬂneagenotypes and

excluﬁsiﬁé &%%g g%ryggtlg.t F{S{%@tﬁ%? BSI t asﬂ ; o%ﬁ%?rﬁ,gﬁl?gnsi?igs that are not
extreriélyitloseatb iRtrhdans eXfthdihRspeonifRahistersyfuchlas YOMPBIRARLS. Bf Figure 9, it is
an be i

shown, e fing of Gpots el e g Rdaey  RiSSEBL e Ror AfATes Beipiaranting. The

numefi¢a] Exagnplesih FefureDr showé thatxeiavgnteitl @dtasufdieneg@Sausal locus is not the

only WY PGt Gt e B geen-rened B e oy oniipp () cam chanee

the prolgbllieg bfdingra@airichBy slfiosredl0 foldnA baureidié e:tampth is fﬁlaelded in Figure 11.

i B A5 S Rk S o

use sigfal frommey®Btto pradudea dtsmmmmbe dvdr pepuliitiang, obtaidiigi tisprobabigthat a

ener at.ed e .in anot her host ani nal ,..suc )
siven YOS SRR fofman FRET O EHUPHETTLBRYoA SR IS 12 his
requireoaphfbrvaid mﬂdlﬁéaﬁﬁh 10 the egprérsidh far e PdbteS@probabili@Sofavhether an

. ..control,.e.qg. ed contrQ treat ed
incivifgH] o v Gstigr Rstea SrasranmoE o od vets dhteageEsRpparameter i
knowﬁﬁ'ﬁﬁ $ﬁibﬁlght§'hEa &Ed'nbutﬂﬂf aaf bé usz:d el dranteswits. Thisaschhiqud Grusing AIMs
¢ ﬁ | on %\[/ anent a tb];a condﬁ ted usi ng t get

0 anﬁ% ea‘@ red B¢ oﬁléﬁ ﬂes aesg #5¥ia gawn 1n glassification pg

is particniplg uestiil fof assayt awchab those deodiibad herein\dstitis indatead f(geﬁany dlfferent
arasites, and the effect is observed, e.g., the

$&URS of the composition or conponent of interest on
[00108]1&1eﬁel akedeivdryl possitilé soukdces gLMioigealia Shdukishbe atéminel ffc&@theﬁberfomﬁng

treat nt on the tar araJteS o)
child P b HPERES GFE AT NEr YBROREvan ! £1 Jifare T process of ully
probabl&ﬁtﬂ:&jrédﬁftmn sfictisttiButicarqyet child sls ahé phdnbBpése Thenprbdess accounts for

severﬁ 8?s§1é)f rs&gr?;gsp q??léééﬂogngﬁof Elﬁgx% oggr?%n%ﬁ?:‘faléllpg E:rgcg e;%a’sing 1r1ncertainty,
recombmaﬁkfxf,‘ girRdic @aioh) id a nolsy gaiotypaiteghaotybe map. F[u@Q %dho% ireFigure

13, t hods can be k{sed to assess the anti t-(g }rs?b

a‘@?a\‘s‘é‘ g‘?ﬂ" © Py OP RS IEBHY S8 A5 SFPTBFRE ﬁb‘b ﬁP“W? oA

false negithve date,\Wul horb @erdlIame woaldaperifyta confilsiomumytris khat baviehe
the art, or can0088524-020WX0 be can be determ ned for
use in a particular case by one of ordinary skill in
the art using only routine2éxperinentation. Additiona
information related to assessing anti-parasitic effect
can be found in the Exanples set forth in this
docurrent [0097] In sone enbodl ments, a synergl stic

T T Y T - o .
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4.5. In other enbodi nents, the coefficient of synergy

can be fromabout 5 to 50, including but not Iimted
wao o00absnee9 10, 15, 20, 25, 30, 35, 40, and 45. PCI/0U51969/003104

enbodi nents, the coefficient of synergy can be from

about 50 to about 500, or nore, including but not

lLimt 0. about 5Q, .75, 100, 125, 150, 200, ... 300, :
probaggg),' otzemat{lctglﬁ genatype )&h\S?n 8 Gus gefnefygﬁ i Yenszvﬂe&s V% 29rQbRe: the result is
a disthiB@tidnved ;ﬁ)@smeﬁnegqnb@pesdmxtt &3ishoveiadriiuie 4, shedhfetrbdegenotype is

co Sit en that br oad range, .of
unph§gT a1 6o hcsnt BESP GRS TP PP B g e TS tsetigyn. One
can nit@Elephase untertaityebyPEiBS uying o qxfbrdphaﬂé datakRedf populatién 1@blotype

r can pe descrlbed 00885 02000
reauEiG e B RS SR PR Gl R RBIPDRE ALfraTeE Afgp s, such as
cmm&«gm&am brl rsiodel lb‘ﬂsécﬁlﬁhpldﬂyﬂ@&thfﬁ@ndm Figire 15 Iam@nds geerdle a
...fan a | ower n u I nuneri.ca
cisclRBi S o e Soorab BRSO fEfe SORULL LN Tha b Fevsibl

haplofypies. Fighird 10/th&yshewe Howe aedepdaCih@Prscessdor botivbtherndhd father to obtain a
excl uded. ,Accordi

probaR 0 AR SE OV SRR T, BGRB8 G oaed i pegonpet e

haplof}gkgaﬂﬂﬁ rebWIR AN a dis@ibuitdh dvendleld hta;haypesommyt Biga® 1a révdevay several

e e Bl SR e BEATPLS: ot

hapldtypeSfo pgédnas e désrad qﬁ’eﬁtltyt A dﬁtﬂibhtl(ﬂarbveﬂ"lfﬂﬁdblﬁehlﬂd riskb br phenotypes.

R CTET T ER N R A R

phen@pf&@ @iveR Prental PeRRYIBY, feﬁn&ymg £t fiobsl cﬁa@ixﬁsaammesqeuat Thls

sitjon can, be, deternine
exprebion s isgIR oL fseRas? SULFA e SRR B aMY Ve pg; This can be
done Ra,siml&lon ok By hd'tglgswﬁ Eér@hrﬁsttdz;ﬁ colise ﬁr&@zﬁﬁbls,tplr&hctmg child phenotype
b esponses of herbjc 81 |naJons é"’?’iﬁ‘ﬁ Q {
ased ). aS1n, OC‘%“‘%‘CC ! prahrecon ’f%tn“’é‘t R T atysge qepditiona
distrib@tfoa rcaglseeexpieﬁsea as smarigand thetshees fo0 kt#n?vum Ge E)Qiié’ﬁ?ﬁdan @ads of
used to express.an ex e E) of a .

repeefrd, AT TR R ARG B Cr e st dnniSmepiation.
[0011@§)limhmﬁldlré( as Esequ&xcmg%oéth(ﬁfébl it Q%pcﬁ&h%lnﬁt&hz{t Qﬁiﬁl&heddﬂypes and

ab, X t he ms red actu % e
senolsats SRS TS Fates BT TR Caip gt eaeh e b gy hgvoluntary
large a@ﬂdmbw%ﬁﬁf Iﬁanta(D Eerfofyp andsheNotope 1hfd>ﬁnﬁﬁiﬁp‘6ﬁhé p@p\osesT dfpredicting
osition is

%
oild i B4 s e PR el B SEHe fRpSfonshiis.
conposition. If the actual %effect (A that is
neBBioledicall Rdsives Geasmiche expected % effect (E) as
o th 8 B oL B o S S S ERE e o can
be utitiosdro deteingifie pralsabiities ofphefctyes st lbrbb/asblhtm thaefailp meaibert Hae or had a

conpounds) when A > E. Fur.the s.an atl v
rore SR B E B AR ATOHICRY B S A D058 T
blologlw rédativex taarbdacteéned accanticrs for @ u)lumnyy asﬂmﬁmt ganf:txmnipmmnﬁhs least

one r?rf g?rgeﬁc‘é g‘p %?ﬁ%g—b ngg Igrogl Pef TuBgc% P%etéﬂlr%yltﬁeéﬁo prem?: t%e pro%ablhty of

phendtypel of\anmgﬁtbﬂ)&fgﬁﬁ} ROV haf wasmot ambmberaf derplset testain For example

three fﬁﬁjﬁ%ﬂéﬁg cf{BQBrQH 'Ld%y 1%)(%8 1@@%%6‘3%& a pamcular

phendtyfe\ot Zird @ﬁﬁﬁk} dibeasenas| desddibpORErdif fanie calaslitet OFhigseeméthodsuhay be

C at es co S Wi.th y _nunber,. of . .
wsetu, oL SRR 8 SRl P s T o P o Baosig g disease
at theGimeSifdbath ondid htihaed the resBfaviilable tohimtb detainhihe ifwhdaka rare genetic
descri bed. When using Fornulas 5 and 6, an untreated
Tontrol value (untreated with conposition or conpound)
is set at 100% e.qg., if the effect being neasured is
the anmount of target parasites killed, the control
val ue woul d be set at 100%28urvi val of target
parasite. In this regard, if treatment with Conpound A
results in 80%killing of a target parasite, then the
treatrrent W|th Con'pound A can be sald to result in a

~~n7 N NN L o T T T e s s

?lg %subset of

disease
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nunmer ous types of foods can be used to deliver the
conpositions, including but not limted to: beverages,
whe@aks®mee cereals, and powdered drink m xes. PODLSHPI/003104
Further, the conpositions disclosed herein can take
such forns as suspensions sol utions or enulsions in
rriers, and can Eo tain. for

[OOIIgtllg%?rgé ]élEf e%[ d cffgﬁgsnealidﬁéjstelgs( agbileﬁcp reé?)ﬁlft Gan be useg t(y predict
child ﬁheﬁ@@péprﬂ@abﬂgﬁﬂt& belﬁnhzdﬂlrtabreadﬂprﬂbafbtlmai d)ﬁ?lh/mgtrhlatlves having certain

posi ti Qns can ke the .f for exa
it GRS ophenoypat AR et e R AR parets, auns
uncles, ﬁibﬂ[éi’sqfa&lew $iblirs adhitéres, int asy dtierdint@idabiahdlyexeeibet.ent s

[001 lgﬂg SURe m%lagcg;%, In %ﬁlﬁ%ﬁ?ﬁ%ﬁ \igf%&ﬁghglgcriﬁsg l}hg%}%lft cgg)forfaglcaﬁelatlves that

were g@bﬂyéd:\eitﬁ teg@aeo;calisal geRbtic (abiags can|ba®éfa$@l, to a genetic counselor and/or

stalline.cel]ul ose r cal ciu
physiClHb Lo L B HRs fanegrber GghmeT oL e S et biolggica
relativ@k c&i pursuad h boﬁkédﬂiﬁdﬂ@:ﬁbd&:hﬁn b&edion thp Aisdlts@f sHeaésth Farexample, aspirin

sodi y, ch col | e
can bt opr st Bt @l Bistd SR AS BB By iiega o
systelgﬁél’étlhdﬁlfdfmd ﬁ)t\ih 6h daf aIsBI Be wlectecﬂ:&bma)pa&nit@c béttee R RPEds thad discussed
i.scl ose rein c

hesi o GG T ACHRE T PHEP FHER B QLR PR galcu ahork of the

probabilitiEs0fet dthedMelbbivek. |Thlefns]t maSplhgledﬁéﬂs@fbr afyO8d1bGikal lrélapisiesican be

r tio r or adn1n|stra ion can.take e form
caeufe B e e o S i F gy Pt e ERG: DGt Bn e
deliverddab tHel rélhiﬂl\da apd Q«ﬂ:ﬁ;ﬁmﬂilé fidthoGHdan be catiepaut. Fbr Byample, a genomic family

conventi.on te ues, Wt cal
ree cETRRSGAR BT HTEY FAEROC RIS DG Sk G San s opep sqoe, o all
membedfitHed faiyy tige. cel | ul ose derivatives or hydrogenated
edible fats); emulsifying agents (e.g. lecithin or

[.a); non-aqueous vehicles (e.g., alnond oil, oily
I“*”@@@@FS et hyl al cohol or fractionated vegetable oils);

[00114)nkspited Aeremtis ¥ emivdranl garrienseichy Hevite and methods of utilizing the device.

r 0X benzo O s rblc d
Also %FC%S%# is© P?}ﬁ‘%ﬁff s8 wate gfl 0‘%} godﬁgig%{)rrlg hF lde\q%es and methods to
probafndmm.thafaexderflm cathidray ehalt & et easaes;ntsmamha pobdbility eﬁhznvpigea child with a

7 t .
sencgHEHE 4 RS P 10 05 BUIGHSA ¥ SR OHERBL I BE o diseases ora
least 37110 85¢ DA A0, 560, edl(foordharé/gcmmedlmpesul ation is a

oo 8RS Epeit iR BBl R iabeie et gl o gy of

causalgehbticanariantd &rrespoatiing mrethhmls face genﬂmtdlsrehdes Mihe tiéndee can be further

configufie i3 18 o eI ate e Mgt LRl B papgdnstances
the depicetenprises pplusptigorthacleid esid psibay trhlitaslpctwabyeﬁqd tb atplurality of causal

t I d
senct i s RRPOTEE O RN 55 ok aeneft NP dedp o gprier
compfideyasplarallitly Wf niketeic mdaprpba thap beleditieelly bimd tidatdensiodne ancestry informative

t
mar (5 ARG ThE o ARG SRS DU Riser 61 5 Ry of ausal
genetichvetiantsdorragpbhidifgs toahore thaa[ss wdragénstic mmasasnﬂieméelce can further

coms S35 B s AR BRI L B A b PR BB 1

some msamtes B¢ @ileastf ona ATMOjsinot accans) génbmadlanxolnsoma thsgiheds) at least two

of e Bt ot A PR e A BER ) [ sy disinc

populhtl‘tﬁs sitetdin tiabeledsatwd digincngptlatians gte diffiereriated |byalreruu least one AIM.

ncl o d co ound dro is fo a dr

In soppEat T GG R RO PR B CP S GAF o e o ausel
genetigivetidntd ®n’e§peﬂd1hg1rodﬁo*re thabyzs appraptic ditasaseans; for

exanpl e, by chem cal cross-linking in the case of

pol yners, cooling in the case of fats or waxes, or

sol vent evaporation. Additional information about

met hods and systens for providing conpositions

fornulated for and dellvered via food products can be

~ ~ a2 2 A A LN N A PN = AN NN A ~ A
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such, the effective amount will vary based on the
particul ar circunstances, and an appropriate effective
wa@ewansgsean be determined in a particul ar caseP@iyUS989/003104
of ordinary skill in the art using only routine
experinmentation. [00123] The presently-disclosed

ject . matter includes . neth of I i 0
001 3558 B e P o peaty Agec B B8 57.c0b 300, 1000 or more
rare claiikEEgbhétﬁi’nanhﬁts Sofmneitibactef et Gusal fetCvatiants t@dicaraMeéehdelian

el e kB SO oS00 Bl SRS L e e

recesﬂ(é)d’liﬁh)éﬂtdﬂcé)ﬁatfeﬁf astdemahstia@d én E@fua§4-17 lafid h fiérﬁﬁﬁha@ﬂvo recessive alleles

0124]. In nent s, thod of s ct|
o deyclipfediecet, PR OPE AU Hf S0 PR OP il BE fibed s
carrierstekaigethey b@'r)f tﬁé taavdl Benetibvaeint b ¥p hertaldge alséay,é afpaiéhts are both

re tor i is contacted with te
camicp e e ee S BT 1t A 0 ‘AR B g the mutant gene
and thi® AP@LUPiE thedikgass Boeh. exbhplheadéndeolid dkatiseadHeQharke bemt ellldren of

fromt, follo ara ters.is asuyed. | iy
two eyl et S P LB cair PIoR B G G iving g9 affected child s a
deteriistit funétidd dfske eaeyuT ltl[&bafdﬂf ghiitfic Cdétmaﬁfdohm@ﬂlyl Bed to preemptively
i.dentified, mhlch S cqﬁible of, al.terin | east one

identifi baFots Yo R ERERS, ThERFICTHATE FONMET SHEGHR e&sebﬁf%ase they are given to
otherWis& Béaltiy Bldfviduals ylfﬁ Gdiupﬂd’h@ fduyitl 8T He high ¢ o havisd sl clﬁlld with a

second conmpound for the co S|t|on is identifie
e B AR oh ebie AL otior PRSI SHLbp thepgonsider

their lﬁﬁbaﬂiﬁ?ﬂve E}&ncearhdaﬂMMéﬂalefhafdls’kaie@ Whaf £€ BitfetoodianslmBRcular level are
affinit hﬁ r.am receptor A conposition is

Sever%éﬁ’slé@f‘%{? ‘iaﬂ%ifiear 15 af‘P‘? st and second conpounds.

[00117N Asieviee RérEiA dmﬂwu singl@teQtapraiz For@BndtihiSIpakti@sctdaaihg for a panel

i n¢gl udes the first and second conpounds and
OfbkﬁgﬁﬁﬂgFﬁﬁ?%s an anti-parasitic effect that exceeds the

[001 laméscrﬂ?i:ﬂ asretniica &é\ﬁ@&bnﬁéurail’tlys t&f fotd besAl @Bﬁﬁﬂu ﬂﬁﬁan’t&gﬁ)ﬂ example,
00125], The ce of t net hod can
senct SR Golcruss ABABRU DB UTRyTh Syl BEp ERD Y ORI o et fo he

presex&ﬂe li)f ﬁﬁ:ﬁst@ infpFradtive enaReesAINIE), (h'Eyfs,F@enetEXﬁd’i‘ﬁérﬁﬁlatCﬂorr@EleNﬁth
t are not limted. t i nsect 0088524- 020W0

porulpi % e 48mBp BT Bl BBt FOEBG LAY sl
genetﬁ@hﬂﬂ&itsdﬁhtr&t ®éth kene(iSmaflelslis Jhat @ﬂdm&il@lﬁ@spﬂh@f e hlghly correlated with

a.cells Sf9 or Sf21
e expieb P S ol B E ARl b Beenes (i Bagic vriants
can bcﬁ:&ldc&)i whéfein some pgﬁlﬂﬁﬁnmﬁﬁ(@y{mgledﬁ@maﬁd;(lﬁ 1§93 baasﬁe mhgﬁshed by
and Hu erati

|1s
L TR iend o Sy o ot B IECAH LA Grvariants. Herein,
a devipé mnaklcamgﬁmidl t6 te@b(fﬁf QRSr APrd AIMspeixﬂrtlSe AR 428 pfideGribNknowledge

. S. Pat.en i cation Serial 10/ 832, 022; .
sbout e s Wectevighndss Pnch BB HrvtiFiEhs Hlieh Rk ey knowledge of
the pdpelagénbackgrbifdi of a @8dr icirethyn by/utilizedsby thé sofRneeand [nfhbdS Hescribed

S PRME AT T N R IV T T

exampl@lif apeirsonftests pbyitift fofar alfeld thattahses TWW dlébﬁseama-ﬁrthdsﬁ positive

for anm%?%%art]?d\éwllpﬁfgshiénqagf Jgﬁrg,etgﬁb’tgglgrggeﬁ)slaé tha} t(?xg person 18 a camer for the
Tay Shdhk lgedeeag béicalynldtd. Odthedilesr ﬁaﬁd;lﬁ' alpef¥en ﬁktﬁl Qos&meff& aAGilele that

S nce.retains the bindin ffinit t reference
canse Rt oy AEFRCNE O AT ADMETOBHER e Ao, then thre
may b&ye¢abon t® baliely tHat thie tTay 8:6h8 eesal€sl isla deké@bfjmﬁ%gld tiantdadeaeledted in the

or, conservative am no acid substitutions,
pmba@ﬁ{yccﬁic ﬁ% Figley E“ﬁi‘eﬁ?ﬂ"ng affinity of the reference

pol ypepti de for tyram ne. A "conservative am no acid

substitution” is a substitution of an am no acid

residue wwth a functionally simlar residue. Exanples

of conservative substituti@ns include the substitution

of one non-pol ar (hydrophobic) residue such as

i sol euci ne, valine, |eucine or nethionine for another;

the substltutlon of one polar (hydrophlllc) residue

oy
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L-triiodothyronine, cc-ecdysone, or brassinolide,
anong ot hers, can be enpl oyed. [00129] In other
wepdvodsarent s, invertebrate or parasite nucl earPCEUSIID003104
protei ns anal ogous to certain human nucl ear receptors
can be enpl oyed, such as the receptors listed in Table
[001 1@1831'} gfd&pbeg It\fg‘ohgse;rs Q%efmalg,’ D Ay FecS9n e RO Sbikis) o Being a carrier
for a plRIG O catRhl)re A §artaht L h3 AW B&D2Aei O ZAEDHIBAHRH o OHBOVGIY of the
00130] Wen. such nucl ear receptors are enpl oyed in a
two uly S HPPIE FRAS T H CRITGLB OGP LCEN OB P EUREY PR hpmethods and

systeth€lfeegiior S can be used as indicative of an effect of an

ent or blend pof, agents on the receptor. For exanpl.e, ..
0012815 S0ra frr g eRuie e RO RIS EEAedr St Jf ol Kox‘which
differaft popliddtidéls 4re aEipéredssd fisk) adRelP&IETSBLAAING foll heksiopelatidns. The traits
cascades can be assessed.

ef fect.s of. known regul ator
can bg %‘1‘%&‘]’“ f’i“ﬁﬁ’f”“ﬁ%foé"c’gpgi’nc? é‘{ PRAPLIABPN-| nt er est i ncl ude
[00121 JTS&eb hédtiadre danflgidédeto st OARbetié>d0afa Ahd A Abdsa ¢ Ulféimative

mark%%@%%kgﬁ‘&%a %I’E]N{ fomr L %&) el IFQE%O 88%:_12{ - OZC&E‘udQ/’E VJ;M hé’t\all%on, nucleic

acid a@%ﬁ%%@%ﬁc{e@%ayﬁ E;iiotta@ Q}rdy@,@hbﬁﬁth@bﬁblﬁ&ll& ld€nerated arrays,
enefit ,of U S. Provisjopal. ication .No..

randogEGY G SEmD Eie SO P B a o) AR HOGER P SyauggersThese

devicésieRtf1Rhéicadriify 61 ancdtry irfbrefatiACiAark KGRI f Waysl Blich ways

) NVENTLONQIO Q&% Genetic Ie%thn%.of rospective . S

includs sequencing by hybridization, FUP B O¥ 1eTE SERFEIAE O frignsion, Sanger

sequedifg MaxBig GifbeR € ant phrobeaMéencigl TheSellidhceg @iahétBodologies are

iseases, Persons for om such testing. is attractiyve
all Weﬁﬁ‘&?\‘ﬁ’a @ the, %é&"&i“dﬁlﬁ 8%#1’8 éﬂ‘?@'?‘? SETYFRCE QK wliapt pewishes e detect can
provideana igforﬂﬁtidr{t&s&szfry feoatifuie Chegléﬁbhﬁs t hat | hav ef hi gh )

Lhclaence O netic | SeQses. e resul.{s o uc

[0012?&‘59‘?"}@ ‘b"?@G Cryated 8%%1‘ EXaP{ o PR SPAL TR (fghm&n
Affynibfirek DlﬂAﬂﬂiKﬁaaﬂ‘Qﬁ;:oS ilnﬁtﬁneglkua_w térr@e); @iﬂ'glE BhokRtRREGuende®ly s¥nthesis

X e, ou . ) ecl de t.o nmke. prepar.ations for
methogh (ot exainple, Helichs BioSeienees Farmeminrpliffeai et Ul fgjd molecules
on a békd (foreRapla 450 € efscienos), ichmalcitighd ioleAye 2P REIORIRY (foNexample,

fqor assisted repraductian. [ 000 n. enetic
Solexty e, SBHIE hike PPERE A oR SBs At R e BlRsPe (or promple
Geno‘gcfxﬁ G 286 siagle hgfﬁfulb hagleid adi:iﬂ art&)Q Qfor ¥&Tmple:, li)niaarge,;lﬁsi Fatent

di sease y a single recessive allele of a
Amphﬁgﬂgggnﬂk%G@ﬁgﬁgbspective parents are carriers of the
[OOIZB}M&Bé?ds‘dFd a‘*‘ﬁ‘ﬂ‘; fre dEi&ﬁBT:]d ihgnaﬂy phradis inbllhklill(lg Fcatexan;ﬂaimdte@ Btates

t e W ve the diseasg is |Ijkely 25% [000 .
patent {38 SR Bt st o St Boms prgpation) |G S Patent 7501468 (Liv

et al. Methdds foPgshotyping ipbllyRiofphisniy, UDREd Stated P4texd 17330207 (BHallax) Methods for

For _exanpl.e, | er sons th i, Jew, sh .
detectgo By Seimaea LR SR £ 1 (Fptor msissid ey aad
United Statks B&tentf7023308 (Baaaion @t 816 dFethodé off atnplifydfli arld@Equencing nucleic acids).

Ni emann- Pi ck di sease type Ait is 1:90; for Fancon

anema. type C it i 289; for Bloomsyndrome it is
1:4 waﬁgpeaw@hgﬁiaﬁgggge type 1 it is 1:12. In
[0012p)e¥ Bloths exdepiaiifiiabletepRsheiin nadifiestiony, gehdiie vasidritd 4 markers at the

e oL SRSy R 19 Braroa il Bt B8 By BN TRy 10

processing bf 2éiecting OakbtiolWiinltiee seguicelin DN ensclevtiiesti€also called genotyping.

el RSN 35851 S P b i

[00126Jdr is pessiblento datiectlvadstiond ibath©fequencs inddNA naeedtidys g raadoaily

, . 0
e TS e ST kB el s ety o
truly rasdo®i g psdull@hsdont-ahd By Bsbinded Qe m@hbet of @éelthologits patnét random
that every human carries approximately 8 to 30
del eterious recessive allelkgs. [0005] Carrier
screeni ng can decrease the incidence of genetic
di seases in a popul ation. For exanple, as a result of
carrier screening, the incidence of Tay Sachs di sease

o A 1 o . - o
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genetic variants in any nmenber of the subset of
bi ol ogi cal relatives. [0009] In an aspect, a conputer
w0 e@dakioed medi um conpri ses: | ogic configured tPCPESI009/603104
a fully probabilistic analysis on data correspondi ng
to a plurality of causal genetic variants froma male

and femal et redict .a probability of a enqt ype
Sequegging ?%‘ﬁ Pieter "S’\H@F E’F ﬁe‘t“ﬁ‘éc“ﬁéafrr’)cém%\lﬁ@’ Pr?éxﬁl ahda P\é‘gg‘?f é’gpé/‘%“mnce
stand 204, @ithidilg apairRp! & cohmbiReil §daudding héthBelo@y dah B¢ aded &S facilituee
.caﬁgslrgﬁnetic %%%'agts from each of.ﬁhe nale_$nd d 1
meetipg,pigh perfosmance S@nRds- HPWRYSH @ napcaumerrial platiorgan pg used as well.
[00126Hh lsfdtBer @gngcntam@va@ianweeescqam§NP@@@1@§£,@omglkhlammsy genomic
.corryespondil n to arare enetld | Sea one. or .
hybrigi SR ioR S TAPE g e LB BTS DL IR TS L gis, gAY gplysis. In
anothbr edbodin@ht the§ub-dekideSOMPrisdsnaNGeeid drtdly] bead atval) d CSHiagray, a
anal ysi s i ncorporates ur.al

a , of sources of .
collectipn, pf BRlPGUlAT IYTSIAPPLTNTE? °B|‘\e°flﬂfé°{1¥'6{?58?°l‘éct ‘Kj‘.gm}k‘cFBH‘EﬁWP)
probef, §FEb3EuendiRy Swgbt@qﬁn&ng,ﬁseqdeuém@@g syithefls arfiseqRgtifig bypr :
f.ecelvin npu .rom enot e patter assi gni n
hyb“%iz%}i}@f‘-g[ﬂﬂg‘ﬁbﬂfﬁ’h%‘{l%ﬁ tﬁ%gat‘f?é g?ﬁveﬁ‘? ¥ariapys 6%1‘@2%5 gfample, missense,

nonsefl§¥) §plicig Vot régabitdry ) BSEe fo0dx ample nall[életion, BmslDBertion, gross deletion,

i nst ances he inpyt fromthe phenotype battery
or B O VRt PO RO of caPPiahT 5 SREeDBsS e hi st ory.
[00127]Be§@Ring 05 W HREBrmddNS pyvRRukding. Thid édehquEsibassd on the detection

orreBLSyL oS a0, SUDUL. LBl R L 0L Of 2. 1,000 In 08T ALY 1S3,

174:4pH 86,y Pﬁﬁagh{, Q%Iﬂl()l’ylbﬂhqaéhcﬁlglﬁg&fs #]ighx oRDN £ %r?iu&lcd%SGéﬂdﬂ%CRes.
rern 1or redi ctin a cni enotype t hat . ..
! 13‘@'5 PgEds Cg‘ RRe 81”&6% i SHAUFRTRERY %&‘Sg% Seqepging Pytypibgsis is also
called gaqlféﬁ&iﬁgzt;yd RAcdporadn (United StarRsBaént §84UBE5)CSdq@krcaipican be performed
corr.espon

i.n o at .| east one re genetic di sease and <
by seqpengingbyt li H%“g g&?& é@?‘n“‘gﬁ‘ﬁﬂ%ﬁ‘?ﬁ?{)@ﬁ) ?f‘g}“f{‘é}ng EYRAF PIIPET S pgquencing
by lighti. S&brithgl can bélp& fuhedby Sunpé saqueadipd. SahdeP$Bqlencing is also called

i bia%oqical relative o% a child gr %gten i al. hiIP; a
dideoxy.charytermipatiop SRAUENNg PRGN 40 PF BYHRE] Wetinglgmolegplg
sequeB @R wheth if £ardadd1sss onsdqueting@thnolvdiey it iviiridub ftages of development.
IOOIZIE?Q?:?%WC“ ons . when, execut.ed e.data fromthe

utili th the |
dom sRHFREEIFSABPRE? PEHcHE: ’B‘Fth?‘é‘?fi detoctipg pagtigulay variations in DNA
sequeBENBb inGredstlefftdidnt c@mthgel af parfidubiiviriv@tspiand@@sdquéantimgAhivbé 0

redi ct robahi.l it f a phen e, of the chil.d wt.h
ugmPiuetista selbgRiergppiqtio of thg eang LD o ot Giveony b ierest. &
numb&SIWTRechMbAEGRANit §dltild ahfFicaidn. It & préferbleifér the selective amplification

rospective nother .or_prospectjve father .of the child
technglpey {5 exorl s TIRRCF 8¢ PAFPEHIE Sippefdsnauding fideliny, Ay eqmumercial
selectd@ lathpifida€ien teClholbRy caEboBP 0l fREtaR nitletifigtliph Yerfobmatide kt@hdards.

.. acid probes that selectively bind to the pluralit :
With SRR BB PR P RGOk AOE AR oAb oleE oA § e The aim of
select|v@ @hplifidafioi3 t@&fpRRE for partMat &qudn0és withirla ednmpiék mixainé.! d

otype rises: a nucleic acid detection i{.C
00128 R g ERiph 2bbe SeriBr e st ost St feiia LR BOR can be
multiMéled VhSipleOfea&opd i baetfornivd ilepdrilRN PER e@fi@s gftiifikition of reaction
di seases, qurein the device is in contact with a
conditions 4 slandard laboralory pEagticea rel ative of the child or
[0013p[Bettivedmplificdtidn can beRaform&itIfse@ichectaptare. Sailerta captiire @itlolves

th evj ces; and.conmputer readabl i nstructi ons
the usaERFIZEAD  FE{oh ok SPBHECHTG I GS5oh SEHUSACs FEPRean b gerformed
using d adiérodrfayAINRR TU e dE DireétIséle& va dd hifant gendrhie 1q2h by mlidrdarra®f

.causal__genejic varjants to i Gt ro ilit f :
nybrfigtRoyee Sietoris 2o ok T80 sk Gl Tl el 8 Micron et gonomic
selection foéreghBfRglpufreséfenciige NgRreMethodki 200 ANES .4(111):96D0Eand Hodges E,

i nstances, the biological relative is a prospective

not her or prospective father of the child or potenti al

child. In sone instances, ©he nucleic acid detection

device conprises a plurality of nucleic acid probes

that selectively bind to the plurality of causa

genetic variants corresponding to nore than 85 rare

o Y L o o o,
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of causal genetic variants corresponding to nore than
85 rare genetic diseases. The device can further
weowpns®ed a plurality of nucleic acid probes tP@Er/us2009/003104
selectively bind to at |east one ancestry infornative
marker (AIM. The device can conprise a bead array
hat selectlvelénblnds to.a plurality of causa

et . GEramRe ids & 1t rdn P G SRR b ARSTS: TR Gigetios 2807 Dec
39(1zge smmwh ex@as16,3he Ninebl€l®anl SequenddiCipiirt RRRnoldpyiRAh Busdd for

rr t sele vely binds_to at |east,
selectis g ifigat oSS A tiegiean hg ngpformed bygpkting fisg g feRication
Selech%nﬁilﬂl\flcﬁtlﬁ)n:é@lﬂ&]l: p@ﬁﬁuéﬂl HyQﬂ&ﬁk’tl—ge Cfonig cas tﬁﬂhﬂv& the@hed ﬁthfjrestnctlon
e plurali of causa netic variants corresponding
endovc"slet*#éo FIEPE *eRmRleR Butie o7 g)é%nocﬁ%etagie ipable Spagths

[00131]T5 {sauls6 §Sssiblér@deretiGRrticulat i iatiSR P e S&feRte 08 DRNIRIR b iidEs by
at Iea t .one ancestry informative

to det
tafgetﬁigm ?ﬂ& umf’mﬂﬁhf} Eies et iatestse genotyping: Amnumberaf

techn6i6gied Mt SelBtive ampiditatdn. KOS Prefetableot B beleckife SfHication
|nstance at Ieaségé¥o of the rare genetic. diseases

technefgBY (o exeel PP & GBI ObRSTFmEnCq RIS, peliding Sdelfy. Fpeappecial

selectwa aﬂfphﬁ&-’&%ﬁ tecHyidldtly Thit BCised QIfddiRtaicMseting gk férfbrinkiRe atandards
I stinct popul ations are dlfferentlated

With ?eréopaan V@hgﬂﬂoa AR otigtizafian papncommreid frehiology caipb Ehlan The
efficiénepf ﬂaﬁg@ﬁ:d gBiﬂ%)g)@ttécﬁﬁq@es@@tﬂﬁﬁd Be Jugﬁlkrht&gseﬁééﬁ%/d lification of the
re ctlng a_probability of a ch

rysin
regofs L GOy A RORETR L SRR Y BIerSh UG EdIcT arpres septur, ol cicle

amphﬁlsatioﬂ g@ﬂcmﬁlgntl al child, wherein the prediction i s
t least in part on the presence of a plurali

1001321=T$86 en@}ém& gan be pprformed by sequencinedy hypradigatiga. e%eqwcmg by
hybridiz@iof GhrCEY pefBinaidiuvag a MicroRessCTargéted @ASHypind caﬂsetpeaanﬁéa%y

i nferred ancestries of each of the subset of
MICTORRIRYS i3 e’ernpfeeq fatqohadoey thet allews pegcted genptypinghyynicioafasyis the
Affyxﬁdﬁex G&ldnd: wt&rmﬁﬁéa@mrr@ 6 @ argtied pBRypRtd daAf b6 Q&f&ﬁed by bead

nduct n connect.i with a dating or pmarri
arfayss vramgple #?ete Fz hea lopvs fargried ?GBWWP%BY pead éfriisrsa@thatﬂlurmna
Humdnﬂ&ﬂlea@@lﬁp RR&eId gehotipifg Sdalbe §brfetnebl bﬁ t&gpaeaive peloaleilyBSdization

i ci an. one |nstances e inferred
(CGHQ ATRSt %E&‘Ta)fsén%‘feéﬁ? grrhyidizationgt afrsfFrea%e sppleand)s target sample to
the safi aasy rmrgefeﬁ @EBRpingRaiBE &Tortéd ) moll;e&@alraﬂve}sﬁb@?obes An example

¢ g&e ﬁet of n cleic a id E? is disclosed
of ateg %fattb%@ S qw@ ersion P@heaémeeeffymemx
Gene@lﬁﬁﬂ‘ ﬁﬂgStbtm gieﬁbtﬁﬁﬁg Iﬂﬁtf(ﬁ'ﬁhufﬁﬂ'bet&ﬁg&bﬂyﬁmg 3 Y PerfBFRABS allele specific

ei ¢ aci conprises a pluralit
oligopepiileaSE bt i‘éf‘gffﬁé of pRGPraer gfgn%wnlkﬁe fjlazge nutnber of

permuflitioh& AT probdasat beofs th e nﬁﬁ&oti@és ﬁ@éﬂ}‘@,ﬂﬂ ASERIYeS céﬁ&bht@ﬁhtzero, one,
robes. In. so i nst an afir ol of the se

two, thIgEnoF FOEMigmptehes comparp foéhf‘aﬁf‘&nté gaﬁ% tecf?ﬁ’aéSPrPE%&ef gangentain
contirflbhis sﬁ@tcﬂ@trﬁsltmmes Miohb el SRICRREloruAe InBirkat el @ tReGHMBRE belhg

0 of the s ereipn the first poo
detectgy) Jar aﬁ E‘Eﬂ%’i"? fesbuiety 'ﬂgﬁa RPERTR Toegsirdrgenofrping can be
perforirie@ b§5 E!‘G(Wlﬁh :{3;@@& Thegted pRhot GSINPEINDR pbiismiel b§ bingld GhsRiektension.
i nst ances, e nucleic a

ment id
Targegeé R FRARELnE A éaewowgf b’é?eé‘“gﬁ“ﬁ‘gl%gﬂég?%bbolm@ﬁ‘e (BELR typing.
Targe(¥8 lg@otypRif cah Be PETRmENSY dBERStic RATe AWieHeSi of dﬁl@h&tlc PCR techniques

se rlse one or nDre pl asm ds. [ 00 In an
have hﬁ%@%ﬁ@ﬁ etk BRI eRliEica of gFeen Saakiae Qe plproduce
fragmausbﬁhﬁeraalsaea@awmg@o predcncd ¢rQBseelaa/¢wiDn>onwnbﬁlasexmp1e PCR

e BB S bbb L s secorin

whmhdﬂllf:[éﬁéf&ﬂé STRIGleQiegerCi d pool , wherein each nucleic acid
pool conprises a plurality of nucl ei c acid segnents

that selectively bind a plurality of causal genetic
vari ant probes on said deteéeti on devices, and wherein
each nucleic acid pool binds a different set of the
plurality of causal genetic variant probes; and
detectlng presence or absence of the plurallty of

S .
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[0031] Figure 9 shows that calling of points near the
boundary is aided by the use of ancestry information.

W 2®323998% gure 10 shows that a raw intensity PCT/US2009/003104
nmeasurenent at a causal locus is not the only val ue
that matters. [0033] Figure 11 illustrates a source

e exanp t hat | seful in calling 03 ure
100133 B G BT G G HOWBE RGP POl Mos Benotyping
technGl&@léﬁﬁaﬁ'h@iﬁalf)Cﬂerﬁﬂﬂ e pSdxeieh@Ypify. qbadaltédhhoiogés \wlneﬁ fesotan

oostihih s o et

singuRB gdne B Rg prdcedliréyin parhid] S€sepials This YAhidh of geab@pmg eg@talsu Be

0036], Figure 14 shows the inferred genotype is
m”“%ﬁ%ﬁﬁ%ébgr ] Figure 15 shows how to generate a

[0013d] Eemubluétide ra;cameﬁcmasm ifla rsﬂﬁ;ﬂﬁ”bdnrb%l?ﬂ%ﬁm&ﬂéﬂ Way of

ossi bl nete from 0S e pIoty
teChn&PélEﬁ’ é“cﬁlég@ ﬁro‘?ﬁt F E‘é‘lﬁgk‘ SC%? ?%?Pe’%]& Pt S““able for
SNP g‘&abtbelhg am nﬁdbchﬁlé omnehxteaifa DaP nf@staaipld dah Me dit&tincdd bl laQariety of

over ons ing to sed . chjl.d
‘e"hn@l@%% ER?& %R%\ apf 8f ‘;?)E) 8%‘7“ “? §‘§’g' If—‘igﬁgﬁ’ llégl'}ﬂg“s’ insertions,
for exa@pR tiddse thsd thed Ponucldotighs i0fizd) eaitie)petotyed WitiNedhyBgiBPREd to

th C be ed 'th the dj buti on.over chi
genom@ﬁ‘hz}’ts?ﬁe er té""‘é[f" 4 SbJEu’%? fwﬁleﬁéﬁg@ﬁﬁ?gi"’rﬁé CNVina
sample i &bc[&belnﬁfe& pysﬁ nmgwwiegﬁogig[ee SNP gbaptyping t&ﬁmﬂégl&nﬁve been
obt al t he | I buti on_ over st
adaptis o 0 G U i S AP en SHob i GG gFropipe. The

nucle&maaﬁea&eaﬁ aSTRIRk8SmpIE cailliel Rietmined by SRGHRA bﬁteamdlogles. STRs
mem§%0|s of nucleic ac 042] Figures 20-23

ROATPRIY Eenotxpingfy. WB?‘%S’ es of delivering a
[00135133&1ﬂé3¢ﬂ1gehynd hedificatibgsSsuch 8s Metiflafidit tande deRbRd Bed&éddd by a

R e e Y NEPS P STAs Mg e e

Nlumidy Goldestite Meﬂgwheﬂ Paiel Mﬂﬁﬂe hieﬁmar}mnaapﬁtﬂylﬁﬁonﬂﬁeah@ﬁpcan be

SCRI PTI HE I 044 bed herein
wsed (S5 SRR STFOIFE: DiPBLRUETALERF HE PR POHE e polap presence
of meﬂly'&h&ﬂMetlﬁm&hod@Hﬂ B@@etdcfbﬂiby @&fbsé@hbﬂch&?ﬁe&ﬂhﬂ&ﬁeﬁﬁﬁtd@ngle strand

eno 0 Vi Her ei e es_relate
confof gt v s S higherdioudioh Gefine e AR SRRt sensiive
smgleﬁﬁdﬁaldérpnﬁﬁﬂ%)ﬁaﬂﬁ)ﬁ (M3FShuBE)) Bf;ie@péﬂxﬁiﬁﬂéh@@ge@lénmd | TPF, methylation-
the rare genetic di seases are ndel i an
SPCCII&%@@@% AMeathers, angl ndividual is a carrier of a
[00136L"ap£ne( SfPReR& S ivilan®y and Giirkead doul dRgefstyiRa Bl 0@mbifing several different
narlly related to single gene. The nethods,
t“mn@ BF8 i nstructions, software, systems, and

[0013dlssonegeneha Warb@gdiﬁlﬁl(ﬁiai‘ﬂhdéaﬁ% hmecgam EHeQSwel SIURNA @Slynucleotldes
rooani |1 ty I.St

enerati.n
ReverdE R pR P SAT SPFNEFta (b a0be bietih g SACR of in addion
to ch n@ﬂnﬂmgaﬁﬁevarﬁﬂfs anths levellvf ROTApblyradiabtsdes. @Bﬂeﬁﬁk&h&ﬁs can alter the

be alive, dea on|c
sequefsof o RN RARBRG oo THHes 85 GFpe vafae et Fgh G R of an RNA
polynmgbuﬁamelsgenmmqmvﬂ&y tcb@etwmg gehedc VaDiafiks tHat éfﬁfcﬂﬂhﬁﬁéqlu&ﬁ:e ofa
out , ot.her. fam met hods, ut er

DNA PRRRSHPHAS Kieb o ptaetan Db R HGELes TR pshie of APisc e BYA
polynddddtia€ ot tnotd ge@étalysasah&cone@irafié oﬂhh BN AChdlfificlebide. A number of

pr obabj | i of the phenotype of a child or potent., al
‘°°hm8}’ﬁslceln ‘i'ﬂfﬁ&f%{? W\?‘?%ﬂﬁ%ﬁ%‘g ey C?‘}?g?%‘feggf,ta“t
polyn@ididotide. [RTEPOR ¥&£bd Lﬁsec?fo&igteﬁh@é tﬂaefr@éxee CabReed) ok @dhc?ﬁﬁfhidn of an

genot ypes (an omet i mes 0 of the

RNA B ieteP i Bl P B LY Frorah R el ey SO bID
deternfih©the pcs@ide, aBELnBE otlSibetltratidh 6 av RINLpolyukleblideC UNBT ances

as described herein and provides an opportunity for an

i ndi vidual to make a decision or take action based

upon his personal genotype3l. METHODS OF TESTI NG AND

PREDI CTI ON [ 0045] In an aspect, a method conpri ses:

testing each nenber of a set of parents or potenti al
parents to detern1ne presence of a plurallty of causa

. - o o
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traits. Sonme physical characteristics relating to

heal t h have, as associated traits, abnormal and
waoermabg92such as Huntington's di sease (abnor maPQT/aszd09/003104

non- Hunti ngton's di sease (nornal). Traits nmay be

nDrphoIogicaI devel opnment al , bi ochem cal,

[00133[%3'?\8% 8fon&%&:ﬁ%ﬁt€%\é|8t%{:t?|geqegp 7 CO| S cg ggrs ahboth the level of
DNAiandlthe¢ileadladf RNA.Usual |y referred to as the i ndi vi dual '

not 004 Mendel i an trait r ajts tha are
100133 bRy g A G708 BRI 257 IRy ol Polypeptides.
Geneﬁ)cr vatiadits tah dlxyr the %qﬁ@ice ogﬁﬁx@teui\ﬁi’mﬁﬁbtic&m&ieﬁeaﬁ&ﬁts @hiEbe detected as
th I sea e i nherited as, a Nﬁnde an tr %#t. prical i .
€ Prﬁ/?ﬁ&ee? F7R56 94 2 PEOLEE ROIXREPLAT- OF BFER ESBTRAT AT HRE conerniatingent @ protein
polypegiiessi ve or sex-linked (X-linked or Y-1inked).
Mendel i an traits can al so be atypical, including

QgéhW§m h at %E i nheritance patterns (for

i nheritance or inconplete

[0014p}§ﬂﬁtdéam&1):reﬁi’uﬂe td’ilﬁlg'hkéd Rtest f6r chigsal deéticatisits &fl/or for ancestry
.f sul t of ét ous butfgredi tabl i tg@ for
infornygfiyg perkers, DRectind B Richspesin SRt et dne ition.
detectiv@titsap@hse In d\dhf&dﬂtanaﬂ; the dkviSes lareCdotifigirdaltt ber&‘()iﬁi geabtyping on the

. ndelian traits. and I, C Mendel i an tra
rai, 7 el 0 prerdhid ShP gnB i Phi o ol it o gnse Meiertsected can
includervatiintd foni plumligxdfldiffepan atbxyskq;eﬁlﬂht)qne fblSex‘dﬁf)M (] IlcgEt 2 différent

exanpl t t 99% rcent age, of
popu G 3t 4R B o, Sl TS BG4 differen
populhthmts at Ra® ¥ Hifervacpdpyilagiemair ypleast 00 differet\Wepulatidd® Fo} edatple, the

ni t wo dlfferen nes cause tr. S
devied Gl Pt on BB ERER woh e (e TR oSHERE ParfeRtsdiratfich he western
Eurastayi pb@%tloh 0 ol @fctaagedsish,-dny pemonfcaidabgenét \fan51u§2ﬂ>r tvAth tige sub-

Sa a:grh%&tc%g EB%)nS 18% lfsr?.gli%és%ﬁ Pglé V(\)AB% grég%rtg E:aallllsztil g%nertllg variants for which the
East Adimnqpphlytiadcitaidrehos riskiagd biygoraadre yaubal pbdveic vaeasfoadch the

. as_bein particul a ype, such as
N“”%B%%B%P&?QE%HEH?ﬁé@?ﬁ”%&ﬁ%~| or Mucopol ysacchari dosi s
[0014TMpm spect[ DEoikE isNseidvedtied testfot 4 plutatity (8dreRaniiAd, labiast 100, at least

t herit f th
o ATy sSSP e R TS 0
dlsea$£¢andba raged aﬁoﬂmlglt@pteealeme pheay el pe grekjddaioag rddytraits, for

C enot i S ten less than . . )
examil i Shlis Bl Rr<rog TP peiior 1 A00F bR 1R Bphi apaic to nhabi
the loﬁgaﬁﬂi,eif s atrﬁrﬂ:lutg ll“hle donaépt df 4 foag aildeasihetivwatifed by a bar chart in which

i ndi vi dual s ex trait are due_to. differences
the Y axIs wg}cgtei wg}z]alc.aq% tﬁglrw.?&ree%ger zflf)rég(t ﬁgé)gls %ﬁ to least
prevalefntdinieriain kmbddimeras) tivt nupibe pdndansl&ldi tﬂe’lmhﬂéhcb oﬁéaeh thi€can be

e TR LD ST BB DE0E BBk 196 s

2%, avadst 406 0@ a0least 8%S than 99@6(Fr|ednan Naonmi P.; M yake,

ra: . Ypu ohn C.: CQLIe e
(o1 i R g 8 i VS oo P Bt in difernt
popul@ioas oit sub-populiohs. Mhe dﬁfeﬁeneé iﬂiﬁﬁdideﬁéﬁ is aElkast ganatdlly sighificant (p <

0.05) ﬂrﬁlldga Kbg i ourepd?%'f? %)a Efég P(JEX/P ﬂ%lg%gg gg%s atqgapste (? tlir'nes at least

100 timesat IL&E’thDO tinned drat lesst 20 GO(hﬁI t@h diffevent gﬁiﬂatlalﬁdAS'Khiht may cause a

0052] An. i ndivi.du enoiype for. a
it G e R ongbiny P HFSHE ot bt v il PRyt
incideacesia atikass®o-differtas hopul ations Jepresaipealmithd &evicer the trait
that the individual carries, for exanple, honpbzygous
f 0 le for the trait, honozygous for
a%eAr%eng'eI g’ﬁ ﬁ? 10'?'5 S different trait, or
het er ozygous. [0053] Rare genetic dlseases as
descri bed herein are a typ&2of trait. A rare genetic
di sease for the purposes herein is a disease that is a
trait that can be inherited genetically by a child
fron1a set of parents The di sease or tralt can t hen

o . " .1 r T . o a1 F A a1
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French- Canadi an Type, Long Chain 3-Hydroxyacyl - CoA

Dehydr ogenase Defici ency, MELAS, MERRF, MIHFR
wDedvaswecy, MIHFR Ther nol abil e Vari ant, MIRNRPCT/US2009/003104

-Rel ated Hearing Loss andDeaf ness, MITSl -Rel ated

Hearing Loss and Deaf ness, MYH Associ ated Pol yposi S,

or B AR 15,2 SRS, PR B OBl YN B

the vagih Feiﬂg)tﬁktﬁdijbﬁﬂﬂ ymﬁpexﬁ&hyﬁkrnlcsgﬁe a&ch@&dtts for &ﬁheal genetic Ivarlants that
al enc alic..Leukoence a O U ortjca

have Q@B IR e ATREE, BORO S -BEAAOR. (AR ST AiSH g ith between

two pépil oty ied hich yne ol theoeakeun géﬂeaé vaifts AstEits aadifietence lirgiicidence. The

dro nd NARP, colipidosjs |V, . .
ATV G Sl B PP o el R DOTTOY helengfi g the pOulptodagtis at increased
risk de)bﬁ@oﬂ thfcaubdl @&[B:(ﬂ: yﬁﬁﬁ&hﬁf bﬁﬁﬁpl@ thEWISI odA be Mdgﬁdsﬁd ®r the population

in wh@ ﬂgﬁ{rah gse Ne %WI %ﬁﬁ%ﬁ%@%ﬁ%&ﬁ may R{stmgulsg between

populMicRERRA ﬁRérCéfaxﬂa&Bﬁl&ﬁ ekA6plé, DeHRbh MBI cnABSBups or related ethnic
Pi ck D| ease '

sroun e LGS A1 COPAS 1 B LR BB iriehh B gE afteret

m01de|ntdl§2i\id&ﬁlth’b@6$1&rpoﬁﬂﬂﬁhs reI at ed pituitary hornone
i ci enc i Pal | i ster-Ha Par amyot. oni a

dr 0
(00143 ie6 Uil et uBriaals ch e QVIRGHrD FEQUsHAPS BATIFAER popylafions they
have sﬁfhé)léﬂél &qurmt@a Gadue Aonmas pqﬁlalasw €bin RN the mav&mﬁldﬁfrﬁs. In

Phe ala xyl.ase Deficienc Pl asm .
certap SRS (R AT B o RS 5 P R el Eghe varants. In
other &HEd@l&ﬁéﬁ?d thEAOI DS toRctidi SHATMVB Ribéd o predidd Bl source populatlon is/are

sl o B HR e 2aipgL Tt PP AT bk SR omal

[0014506 esdther @mb&RinbiRt itz me Sadcted Dy QAR leeBhtthdé @etterént populations.

oS OEN RSB U S LU o S SHELD 2SN P

groupfﬂg@ dhe AdMk. aixsmeleaymdmagalfyf ﬁn@akthhxheﬂﬂfﬂereaapdpmaﬁm dfoﬂﬂtﬁe same
asti c_Par egia.l U e Jrans rt
contingRl, BRI COLSF ATMF Bes RF LG e Py b continenal

grouphl@ﬁmﬁi Bxioftien E@Bodiment R Amﬁeirﬁiewteﬂbdlélmﬁil three populations selected from

Cer oj. d- Li.pof ysci nasi s nat gphori ¢ | asi a
BuropRs S TER] SPORHR G e ARG AR NS AJh giepns. In another
emboddkhtGh€ AN ard Yocasd tatHydt HWffél‘Sﬁ Hebh clirembsobidh),

Tyrosinem a Type |, WIlson D sease, X-Linked Juvenile

Ret iposchi si.s. and Zellweger Syndronme Spectrum B.
Cgi@y“cﬁ;gﬁé #499% /21 i ants [0055] Causal genetic variants
[0014&11& ay &9pedt meremambmadmﬂ oéts viruckictdoidrpeols aregtravtidesttd ealidate the

i ol o al d/ or ctiqnal evid e of oci ation
deviogheieReciftesin TRl DR bl tre ROl o RS oy Ryt 7 ey ¥ enetic
diseases. Kbrytfobeit pAncte difficwit te validatd r@uelily confroba dgfice configuadd to test for

&&gg{l c variant can. assﬁ?m ated with nore than one
more raregeREfcHicas MBS0 Y -ant can be associated with
[00143] IV abpbdt A set dfaiutleidracid pools 1Mndﬁéd fanvdlidatirlg a0tucleietabid sequence
to refer..to

0056] AlLth
derelyR AR SRR Sptrle a0 LR ey Ry S5 i segpents hat
select®ely dindtacplirdtitq Sf geakal Eoenb vaimt probesy aklavhetein éach ped binds a different

R A T R i e

segmemafhtad ifitetferes dhtrmg detaction with £gsormpacieit aeid segneeht ebacseqaing podl of the

st st e B Bodf aftnig o B8 TR glo iEitenr gi B preond

pool doay fiod Bémypbrisa thel firstauEE atid ségdeentiin ﬁmeanstams the nuclelc acid segments
e obi.n.t ha cau es sickle ce ane . AD.Pis a
of cacl GG HTEAS BRI A BRI S TGRS the sl i sesgpens
compise\oné begore pli¢middl Ps can al so be referred to as indels.
An exanpl e of a causal genetic variant that is a DIP
is the delta508 nutation of33the CFTR gene whi ch causes
cystic fibrosis. A CNV is a copy nunber variant, and
it can occur at any frequency. An exanple of a causal
genetic varlant that |s a CN\NVis trlsorTy 21 vvh| ch

o ~ e N———— " o s o T
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one-stage processes are possible with nore advanced
technol ogi es which permt the directidentification of
w@2@au3®k9 geneti c variant or the identificati orCD1S2009/003104
smal | er candi date regions. After one causal genetic
variant for a trait is discovered, additional variants

IR LRI R I o £ L ——

devic&sroahlbrié‘e@:rboﬁﬁct&tgcbl.tfbﬂﬁlﬁsl of ﬂudlel"}]wéc&d RYddnbe dﬂﬂ&;iﬂos@ﬁﬁs frﬁxh@he lot
.. trait or . their relatjyes. The.invention new, net hods .
with 3 5ForguleisPBAPHE B JELA A BITEE 3 ToatPee Teccli 4o ghrein cach
nuclei@ ragia pﬁél coRPAKRE 6 blmé[iﬂﬁoi&?;ﬁleic(hafdi ssgandgfs tBatiselbdtively beidqherality of

na t e .l ncorporati on o new thods..Is e cted t.o .
causaf e T GrOEBS B WPFIeI e P0G O Ay s AT Pofgpid probes; and
detectudbSpréseRRIVE tHeplurality afdatisaMpénetic CaiandiRobis 66kthe hudl@sicdldetection

. for_ by the devices, systens, a t hods. her ei.n. Man )
de"‘"isaﬁg“é%/m 89 8“%‘2?%‘% deypes ‘%‘Qﬁlgﬁt%‘% gﬁ? Pﬁsw‘hﬂaltlﬁ‘hiﬁ’é&a“sgl genetic
variarit pfobekir@ greédne I ¥nig18stdR B Heindsthold FliveHer tatisiRed delidiihg the lot of

manu b F  TRR CEDCMLELL o ek B0t (O e

devic&sGE1Rjedfeli ¥f ot 41E6faheplaraliftof CARAIQIRIE ariand pdbésrdiiresan &l some

. comuni cations be en schol ars. [ 006 I.n diploid
st 14 LI B PGS S 4 P BT g eledg ot ll of the
plural@énof@lisal) 8diRtic GarMal prébits afeiest@. present in zero, one, or

j ses, the causal %enetic vari a

WO CcOp) e In ne C t
00140145 eppSberrip. BA T APl OB e BTGt GRSy B be gencrated
by syﬂEésQCD})ﬁl@e inllaﬁddarms,e Bﬁﬁbdﬁymﬁeﬁz’w dahoweina tlofed/iafo sf&iiﬁ?]rd high-copy

{ pI Cca - al SO term.ne the nu er coO es t he
plasmidyeetoh lf%’lﬁ ampr%ﬂcg gfﬁr aleodieen fefwezg?EY Hw%ﬁ?f’eﬁﬁ%&%&ﬂmsw
“Pharin@&sgtnetio Feff addGen6tdd Bats focM&itatle Marked [The PRERIS pyvide a

trait havi i nci depce, of nore tha %in a i
renveaf?lF EEoyfe ?fﬁ%"‘g rél?ﬂ}‘ls%\t“i V&ﬂé‘“’&ﬂ &n‘g‘i%r P43 f"’{S‘i‘?g f%‘t REfFOt SPGLyRne.
PlasnE®WsR be g60&l, tatihglananRiffial patkBSsamplel Blict mitant iallglesHor each causal

i nci.depce of no re than 1% in a second of the
genet’ﬁdﬁ?ﬁ“é{}‘?rﬁ‘ﬂﬁn bsYahER48r enbodi ment at | east one of the
[00150FH alns@adeill 6f theplhailiScondis@g al of thétdusd) unefig variants to be tested

i nci depce of no .nor,e than 1/10, 000 in first of the
for by slice PR e Bicp ed i & pinel Jargs 1R8F orsAmplg o @y Gpsos, Many of the
causaQA&tic varixMad ara BloScl¥ jaS&itogetlier.dh thekebabad Oplastnids ehéelated & test one

. nho nEre than 1/10,000.in a second of .the popul ations. .
varian g 8lip Tomnlgies-for ot Gk darienfs 2 ihe dgmalenopfl £yerals p aftype signal
This @& RAké € difdultad bfprépatelpdiRugRned daGsall pGRAS efiantGignal in the off-target

b Popul ati ons [0063% In sone i.nstances, degices. ' ¢
probey{hEY rzact With 18 8 {TSRECH RY LI RPIng SaLfs g iabintos ifferent prgls ©
plasm@R Wifnagened deCofrmicleRHcR sk@herits. Bort ékampie Sfafibrils inftke daf@ibld®k are

oo B EMETCY Bty BepulaL) e, Ponul 1 %

equal Fof@EiSe 6ffthelafpest bleeRTAI S. Hunman popul ations are often

oorsf e RE LS A B s ch cop Lot e basl 8 (0% o e

19. Figiro UP ilktrfd@ad Rqedhaé arokitedtuC M val@tidh samplopevls. TAabMBic issue is

uch as. an _ethnic. group (faqr anpl e, Caucasi.an). . A
ot v ) 3T RIS e TR R ISt PP e templates o
train @hetipin®talltaphdirigne popul ations (for exanple, haplotype

[OOISELF(gi: d%/g{é%% F@sg’%ﬁnlge?ifz g%ﬁ%{tsattgkglpqage%?de?ig? gﬁ?r.l teI %Hrla?i?a lragrrlilia pools are
generfePbil @tﬂblaﬂng:@ia gg@ga&dﬁeemg bRpksige (Baenhraple, ohe gtoup edth of size 1,2, 3,
o056 08 5 05 o i S S SRR L in 5 sy

varian) Porl exbingles. [ 0067] A popul ation can consi st of
i ndi vidual s distributed over a | arge geographic area
such that individuals at extrenes of the distribution
may never neet one anot her 34The individuals of a
popul ati on can be geographically dispersed into
di sconti nuous areas. Popul ati ons can be
i nf or mati veabout bi ogeographi cal ancestry. The | abels

e r
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[0073J A variety of kinds of genetic variants can be

Al Ms, including SNPs, DI Ps, CNVs, and STRs. Al Ms can
wabk®o/1pmsequence variations in RNA pol ynucl eor@TES2009/003104

Sone Al Ms can al so be indicated by the presence or the

concentration of a species of RNA polynucleotides.

Sone Al Ms can al so_be sequence variations in protein

*pofSphé FTRIESSS: e HOTRYRAR * ke ZProrp B& Siasdi QbR @ T Syzeri{éroup 0 +

Pr SIS€5GRouPI0 abises Geouplo -asisoe Glr&:? 00f SiB& @GP 0 + Size 10 Group 0 +
pol yp tides. OéOO?(]f} A nunber of ancestry informative
netikel G’a’PBO #w3%GewP Pn Figure 3. Others also are

o defel b B&iHprises: 92e4 QR8P0 3 G1R2 6 KirRiRk Goup 1 +[s%2151roup 1+

Ancestry informative markers can be di scovered
detiss HOruRd *t Piee § Ceyadncizef Cyumdtt 2iz¢ & Oroawtlst $1ﬁe }p Group 1 +

pl a1z J Gouph HRRW4ATLERS. This may be achieved by
determ ning the frequency of already known variants in

*i nipiol 3 geraprases: Sz HPIRDY S Sirspuranr dhSize 3tGraws) 2 #ISizg 4éroup 2 +

acﬁk@f’j’ @Q)ub L $19e36 @ﬁJu&;& -'rdS)iEé ﬁ@r&uB% pﬁlQ&ﬁ@%ugE Y ﬁ% ﬁp&roup 2+

di scovery. Both tasks were undertaken t he

| ntize PoErospart Sigedipowr 3j ect, which cat aI ogued SNP

pol ynor phi sms. [0076] Ancestry informative markers can
Iv. Bl@)gmggg(gﬁ;rﬁyopsvari ety of measurenents which judge

henpredi ctiv ower. One neasurenment is Wight's .

l0015ﬁ11§taa@$p§ft» %me@aq? FoIRPTiSeY: 1e5piVING T SamplF Sropirysegh festineghkssgmie with a

nuclepﬁ)éci@td@fé&ldﬁme cdnfighidd td@st Eér)@lﬁrﬁ’lﬂ bPdR%al géﬁﬁ& bﬁ{ants of rare
metric for ranking ATMs is infor ma%ll veness. Anot her

genetiglissengs #1d at leaionganseIey informative parkee GYIMD) eplculptinpypplurality of

probaﬁfffih@s(%n@;poﬁé’iﬁg RAHe ler Bding { ER%E RYLad ofMe plurality of causal genetic
PCA-correl ated SNPs for structure identification in

variarfpbasefprresulis fram thoisetingtstep elatingte the ghysality pixposp) gepgtic vagiants and
the at (&t d2R AIﬂiBZI%I &ﬁ)/erm% Q@&Z]use} %e%th‘hlﬁy %f ﬁowbﬁ1t§§l:c§gs&ﬁdmg to the
de ree Of confidence in ancestr y I nference on
user bsag psargier. The gsthed canfghergpmprsenigeqiapg a sanmle &@ma@m@wﬂ
testin@HE 8Shp1Y oM thE RBGHR s with LU R bbinkuRl tcpéepc%xaé 1kt of Lausal
Is typically necessary to exam ne nore than one
genetig YeRants of TR peRcHa discrsesARd Rileast phecanpesiny indprmativq mprker (AIM);
calculﬁt%fgei pr@lgabﬂﬁi‘ SO1dnYd PRERGPE SorB@PGHdIE tY Be kAL E&eﬁ@ﬁ‘ls&@es based on

used to infer ancestry. A tarc?ete set of especi al

results o Sestingthe user prd thapeoprd wseh and drlivering twawrybqbé@mﬁtbﬁ@n@

phendfB¥€o RUNsT SRR tHe luSdr SinPfhe SHBHE S thaer&l%a Edh fuRhQ %&ﬁﬁﬁs\ée
markers (for exanple: Seldin et al. Application of

Prowmgélﬁvfycquﬁ%PwrWeto hienst pae of shepsersad dhej serpnd wgryi e mathod can

be carkied SRQF ParO S dhAld Bﬁeno@ia@§e§ﬁf"&1 sefiQ0Ble HQhod din EiddhePRmprise
e5; Haider et al. A panel of ancestr% informative

obtainipg ROERaRiG infermBlidrEomh Hheiusern ddsing thei iginfir@ation from the user

in the %ﬂ@ﬁﬁﬁrfg}éte%ﬁ‘ A ha iEtnel 'éérﬁﬁﬁﬁé}%i‘ngﬂie bRt GRS 1usH>H' frbr'the user;

appl.ications. Hum Mt at 008) vol. 297 (5)

and u%%ths famity; higtory frogy the W&W@‘? @ %‘Fﬁ&n&ﬁiﬂl’sr cation of

[OOISEHﬁ P ePBctALRethdLc iSdst Hiatkedi dig%lnag: tngig KeribEcomprising predicting
i nformation. PLoS CGenet (200 % g AP

a probppififyeof @child phepptypestrom A getioh parshie @@qtvmeifpaee o\csheawn the prediction is

based'(ﬁgl%s't )ﬁﬂﬁﬁldnmzé}ﬁ&%ﬁde(bf @%ggﬁit@%}; &Esag géﬁgﬁcevsanaﬂ!;-%?ng?é‘@lﬁn 85 rare

VO schou .
genetipdiseasey fepchr of dheswgberwf the set fiareatsionaptentia] paentommdibased at least
in part/‘&f thél iMfé}x%d RHEBER e PSRBEAS A RembirOot tﬁ?&?&f dareBf Ok p¥ E ¥@itial parents;

672-86; and Bauchet et al. Measuring European
and deélaﬁnl,ﬂgeﬁ probabdity ofthe childmheretymeionhe seb af pasgntssseiof p@tentlal parents
with réﬁ%&cﬂ to H8mbrd MR §3e0RL gchdRQUdeaséOfor a 8Q. T mBReting48n §c60&1ducted in
ese and simlar lists can be used to build a panel

connegffonAyifa dagipg gipaFiage sgeiGec Ehegpethedt 498 durther eamprisefeiopang at least one

configured to test for.[0078] Sone AIMs are al so

causal genetic variants. For exanple, the Duffy Nul

(FY*0) genetic variant causes an absence of a bl ood

antigen. This variant is at nearly 100% frequency in

sub- Saharan African popul ations and at nearly 0%

frequency |n populatlons out3|de of sub- Saharan

o S o,

T

o .
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one or nore causal genetic variants corresponding to a
rare genetic disease, or both. The instructions can

w0 e@eis®29 nput frominformation froma phenot yper/us2009/003104
battery fromsaid male and femal e and assign a
meighting function to the plurality of causal genetic

var redi ct .the obability of the phenot
menmbif o RESeE o Mool st Gt LB oy R BBt TR Bghe infered
ancesfiigs fre iferrezliby aGést fdran®ash bnd@RAETy infoeedatité Marked dAmont
limtation: questionnaires, surveys, tests (such as I1Q
tests), nedical records, and ganes. The information
f rQrGdnletc Pesting ayd Gehetid @cmnsuﬁ@dzefd}eﬂ ssuemut ed by the

[0015hﬁ§{ %ﬁ&%iag S %{}ér?gtf '&tahg fﬁ)é\f{%tp%tés anag Cg];e)?ert?&lé i Se3S c;n

predidt ﬂﬁ|pbkﬂ>ﬁb1htyl.that lafi offﬁ{lrmb lofth tasplelwill hagLeadh offd plsrblity of Mendelian traits.

In addi cgaﬁg f?ﬁé‘ﬁ%%g‘ %qngtg%ntgfstlsna,er? ' i gtﬁﬁacipp%%m aélﬂ{or other relevant
medical ;ﬁ@ﬂssﬂfn&ﬁ S4H 16 prowidad ifEdRr folpeeide faamnasb up tdaexigeﬁﬂeamuanon

s S5 S B P SR LS G L5 v
custorl€rordes, siheeeilihe @ lcasmer@apidfe®in extiRage fof IT&CHS(Exhﬁlle @Sﬂe‘ﬁc testmg

materﬁrs gp% ?‘@? até Itglgrgzitig ggdn? ?rﬁ a{nfggrao}llfe% geléeg/g?t a.L s1ona{'n A customer
can bd, fdrRe&sple i CitbuEliditdtidh of phyvioiah| HRzendtia cBUrRYIOH, d&ﬁ:ﬁﬁal datyr, an
hih%%% | mmunogl.obulin E | evels, ingisor .

. fe
mdwl&l@!ﬁﬁw PR A W eBTSHadatpg Sindfe ¢ B ALPES A on
pharniatéifical ciEpdnly ) 1a60Ia6R testihg Odivicd @owhéra&i d dlig‘xohﬁt platform

ecto liabilit 0 ast liability t
man SBRET FEELRERY, » HERneD Ui oP ] oo amits g sock o leam
whethﬂﬂhélhoﬁﬂdpﬁﬁg ﬁ'ill e 1ok fog ki&ﬂ?lopﬁ@\wﬂné yorﬁﬁmiéﬂdghanmﬁ%eﬁ fare

steparthritis in wo pari e 0.la ency
MendJpiaBEe: A5 eHURT P RS O A PIEHRRKT Gy b sent o the
custorp@ Bilag lefbodimeiitiof & baditiaat mEBODof thé BR&ion, }Hdﬁﬁtbﬁh&t @h dS}id@itVa sample
rturition for

o b, S B P PR b SO LY e

into ofjaiid & tolleodondite &Rample & bk A PRdMIE4) CEmp &I kiahFould be obvious to one

skillex{ ngléltll at | Oﬁﬁf E%ﬁly ff bc{lg% s&]ﬁvgllsoggg L isLtrin{)I% ict ot?lg]lg E:al egated chemical

compoiges fov edabiple, | Q, votl ng behavi or, and VO2nmax. The

i nstruction can I e. an out e for
S R o B Ry B o o
identifyfagd exttacckhe feq0iBt] Rde&mtﬁ&ﬂﬁﬁimatﬁaniyﬁlﬁ:ﬁksE@ herem) The collection

) edjctjng.a child notype co rlses st two
kit calf i b et S (R pruldPS G S BByt 1 on 5 B rourpetbrectly
to the gémypingtlyo fof pmwsiag A génetyping ) m&ﬁf ﬁltdﬁlﬁiﬂ wnmmdoﬁ@aﬁp
rare genetic |seaﬁ§ and at | east

contagd o2y T PP RN O COMREN 6P A e pstomer's
DNA &mutl&eproﬁdmampret Aftér thé DNAas bev liselatdddronatht il aaeﬁhmplaxy

sonot PS5 R PRIV o B e B s

(i) caymal gunbtic @gaxﬁ@(tﬁﬁdnﬂnaﬁaﬁ efi)and{ii)arecdiol relferréd fo&ﬁﬂaﬁf as, Raw
can ed .t rea ces conputer
Genoti TR Ao e PRV SR 85 S P e oLt by sample

to testeheddONA 6k thid predenee dﬂlawokaémtybrcaﬂfohhzﬂlohe ader

res n the pluralit enet |
o1t BRP U5t rorrato Rt gt o ey B ARGR R eustomer and
to confiii kedeny theﬂblhﬁéhc@fof Saupdl (gbx&hb lvartayits%lscareﬂiﬁne& € hepéin &, Ptddessed

chi e st on are genetic .
Genorfii teuriliclf gk Sibadietyfoftrese SREowRe @bt Fabe dansmited to
a systetesf themveation 604 Hes €aldultion tent 35 vafuldbecdbeiots @Gind skilled in the art

probes that selectively bind to the plurality of

causal genetic variants and the at |east one

AIM[0082] In an aspect, a3system for predicting a

child phenotype conprises: at least two a nucleic acid

detection devices configured to detect a plurality of

causal genetlc varlants correspondlng to more than 85

o Y L
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[ 0087] Suppose that the wild type allele is X and the

di sease allele is Y at a given |locus. At this | ocus,
woreeb/18wepl es will be XX (normal) or XY (carriBCBHYS2009/003104

t hough i nconpl ete penetrance/expressivity my lead to

a few YY individuals. The deterntnatlon of an

i.ndi vid s ancestr al up from
o pred 1 PRI 4RLET e g S 56 Cirlogier LB Frepiog piusliy of rais
causel) B Gatlsal ekt GRFanpIfoid tp bepkint intthedistomer’s DRAXX, XY,

d. YY genotype frequencie he. di sease | ocy
roos [tttk bl en e Bt thadrsulioh i (R Ao be gk e

custoExC TheSiRsulte Biovided hed dudtontdt s@dABMmh (e icusidiBer/®d €43 ch@iEstatus of an

i N RSB R LR OBl S L

offspxﬁr@wﬂ@levﬁloﬂlﬁeﬂdeﬁﬂuﬁmsdaﬁl @Senibd@infeht) e @lsthdrAlss recdives, iidt

al orith mis o timzed to m ni
e"amli’t‘F 535 P P?‘EH BB BB gepgic CP‘H}SCI(%&%?FE%@S by tfe cgmpany, or b)
contad) Iuﬁbhletnbﬁ fophyEhetit Emﬁisd:l&rs tah@or2olieee Siellidh] padfendidn Mk ives cdnSprovide the
sayed, MX is the nmeasured normelized signal in

P Ol g
custoperaw o HR festigpnlponsuitaon. reasured normal i zed si gnal
[0015D]Tn bARheY aspRAUAIC inveiithtd pdvidds @ mefthd RoBFIAGRY Barkéing a genetic testing

enot ypi n [1.in ui val ent .to e timtin
Sem‘% %&gcr?mg ﬂ}tﬁ t&‘g&%f‘tﬁﬁ%g" SERYICE 3vhatsin the genede (ting service
comp&ey g8) prédi&tﬁlg&ll&‘e FEosBNity maﬁnwffsﬁ&g&fﬁ% colif1O&A] have c4BRY a plurality
|nstaﬁg the devi ces and sy qf herein can %
of trafes 351 &) it BGRPUL YRR G heey Rt IEHPP Y IqREBHIcd dagd on the
respe&ﬁf: EérREypedsf tRtwddhdivitthalé MeRecduple any/theie tbtapecah@g&lettdaﬂmnfened

ancesiig 4k OIS B SSHS O ATE P RREIe” RS plessional (for
examFlEFhedihi sefetidist 688 Ustehtiateyhétalbgln Belet Be rééﬁl[sfdf%énetlc testing. In

pr o il d suggest. This may be desirabl e
anothgy a@eetﬂ%t %e%o 3 farthereomng Saﬂﬂfﬂ%a%? PEViPOTImRRSE: © predicting
the prbblepherdiype®f hidbSPringaed ¢oupR f6rY lchf PhESAT) Wharefnahd proBability is

of scyreeni ng test 0090] _ Mat cal.ly, the exact
deterrgig ?‘{P‘tt © FFREH Y rﬁ]s%otws ]E’ﬁ%‘e Hﬁb@tﬂh éowi% i‘uﬁw@ﬂ
embodlifeftthdertidd iZ @SomlieRblidee Of cost (for exanple
[0016ﬁﬁg gxmqﬂ;eg ggxﬁ]i)cgnlggtlggg Ib?tsqg%% togreagzﬁtglg ne l{s{],oef aﬁ%%net\/\{g counselors and/or

other ﬁaemaau padféseioadl ifor, folldw Sp mmgrfecaMI diRaszR6AdiRds zader&d/\mrae

as .t he uter readabl e instructions provi
da‘abﬁs Lﬁte ,qyoql%mﬁheocg@gsetcﬁ% ["f 'gwec‘ﬁt ayegyaLsly ‘f%‘@%‘iﬁd tp ave their
namedndbnth® irdfbrin@itiBn Gsed @StdnBeLtibA |w$tﬁ t&%enéticveuﬁgﬁteewea‘ Inldn100

ess, .and fals e, rate of 1/10000 or | ess
emb°‘?‘B’Fn‘ a Hﬂt‘t‘tl% SehoL e %féf’i °“¥?Pet°ta{9f PASGUG SRS 8 Vasandigpend on
the re§ulltk bf €l g@idiic testingl Mrekara;sls QRN gt&u@wmdlbrp&wdr@theﬁﬂxedmal
specific cluster paraneters ﬁ shown i.n Fjgure, s4-
Pr°f“6}f)’ aj% a5 velagptio Jispiay fh 2 Qistegenpnly fnfeansstion with eeriain l\ifﬁ‘tdﬁha“ genetic
diseasad) Qudh)as tfobe for VBith iy havd@dpeciiityl, For @Rlip1d) 8b it refditalRSwill only be

to conflrntggnufactukigﬁ validity. [0092] The use of
shown ig saanegtipn W oeFaigarRids AitPiE ¢ hese fal se positive and

negative rates to be achieved. As an exanple, consider

arB. Geadc Tating avd@Dafilly/ Mar iifigeBerdvar age accuracy of
i.S the robabH

0016 YRR 5P 1B SRR 415 1 Ol R eaple bR Byryficpurposes of

datmg\%tl/hr Siitiapd. One na tidhik §ff B ofx asepde, mattiniukigfsaice as evaluatmg

o G U8 ek 50 LSBROPER i PR n,

exam;gemm mqaﬁhcﬁaﬁ dha@aﬁyhe/oa@érkl aviill Bredonipytitde lohfesimintdtesBAl witheny

sereenRPONtE 4 KO HEEFCET Preoied i s pioh wil be

succedsfif) I3 exhinplie aft@Etivehess 10 6i0-cacGaiSbagk@owie,Gharsd ddréts| sared alma
and have independent failure rates, a conbined
best-of -three vote for genéfype calling can achi eve
much better false positive and negative rates. Suppose
that A, C2, C3 are the genotype calls of these three
assays. Then the probablllty that aII three assays
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di sease alleles |ike the Mediterranean variant for

beta thal assem a (higher in Italians:
wheaopisg9esw. genone. gov/ 10001221), Al Ms can pr oRCTIES2009/003104

significant and useful information beyond that

prOV|ded by self report In particular, for adnixed

i ndi vi ls it 0ssi bl e t.o assign ancest
mater g L5 o, A5 SeaB L SR etc dentiSe Lt 8 A vRgHion of
poten(xﬁltchlﬂilda’tdél\w\k(gﬁm with @/mi@hhRing e&vica b&bfdﬁfgtté @iot ke ZffuXtant

9 i mat gl Al M5, are useful for the
factor; |pﬁﬁegt>‘<agg %th ohgP oﬁf’i’yélé‘ﬁﬁ?ﬂlt% SRS nln?aéﬁ%t s because
[00162]T0\%h ashger oF b bamsmemocpmm: ﬁh@éntlan,wgeﬁftlcdésﬁhg bddvitd @A be offered to

over, enot requenci.es, ther redu in t he
a cus L SRR 1 P HERGTH SeTPe, e Pt thiosh L gl spumpany or a
co-matkeding Sr pl@(neléﬁlb Kﬁﬂfbllbhlﬂ m&hoﬂ zﬁm&t&hhdi@ig)éeﬁv&e R&h @der genetic testing
car.r

r. . famlial au

to ARy PioRACIRR 36l SITGIEH (PRI ST fegpteakjd AgtcBiheieg) the vse
and a@ﬂgpéchee @malaa; mﬁﬂ}( mmadélgﬂ a@ﬁuﬂiﬁﬁ&ﬂﬂéx}dgﬂzﬁﬁhﬁltﬁ e@sailrby causative

ndepen eck in ition irect results
genet’ccﬁ’é“gfé%'g ‘}‘8%6 PESEY H e FF@P“@%YFeWé Eﬁ@k‘“{%@‘%@ﬁf“&f‘{&% The user
can tHed hswhlaﬁﬂf&manan foluid n@RAleating Glie oaﬂdlaasmy abéentiahm@tch. The

enetic diseases cgn be that the false pgsitive and
iR U TR TR BEVERIEh S SHL R SEREN 6 and
Matclpédnaret ers. The di scussi on on genotypi ng above is the

mar ns of achieving this. Gven reliable
10016J0in 7 PR S ERng PrEYs Vo RERT o HAFEE s pupiper pays
a fee DI Sletiangd fol fentic le@fg. FUt@x4nl6 @ cOQGBEr cdRbé ﬁﬁs%ﬁoﬁh’mitblﬁnaking
or der. of O, 01@6 r .l ess, standard r sk ¢ ation

servi dﬁ@te&iﬁ Hevapiineapother vret 19F AvuiE@ IF Ftah; éi?htaﬁa%tmﬁer can use
geneticQetfth@tovibdrh whétk tige golfdnti6l ofspringtof@invaedh tganaeﬁ bdid ElisfRfs end a

on.of s thods.re s at m ni num
Pmen@ﬂ&%"é‘g‘&ew‘@f etah’ést‘rTgb‘g’e VElPPing P{%"P&“tlf‘&ﬁ cas¢- sqlgeting,a gandidate to
evaluito)la ciiEtBier! dadliphySfor both kheGastbibrey dnd fige dﬁﬂddddtt)élly @éﬂéﬁc tmrn@ with the
OSSI DI 1 | t

| ex assessnments vol vj, t he
candi B oThE S ned s Cendidhre e o B3 Scpsetrifey Egpetio tsting
Aftert eﬁdtkfrﬁ@ Ii)tacé&ﬁn&frde@ RSHN 4 @Bkdction kifitanbieRédt kdthe cwbbuines.i lirah ar

embofi R i RAFIES BRTPRE! P PYIo8) ST el eBi e g e

collectiOhi kiAUgiyRaipI8 thak iwdkld ®abbubittd oiftsskillkd irthe & e betddpdsitédlinto or

assay. result al one |s n t d| 05|t er, . for .
onto 4{ENgRNigh Kb SayE e bs i peaical Eovanound i R HEStviguRto ape skitted
in thetaftadduch astidil¢ AGUIke adliveBr fr&yaatn @ztmmé Eonitaheingittiielabodtchémical

|nforna{|on b?cause carriers are often asynptomatic
compaypqs (358 1or EX4MPl%r s do not have i mmediate fam |y members
http./MMp@u[a&h&:hﬁﬁEmkﬂﬁﬂﬂgswc&ﬁ@SﬁewsAﬂSlO 196 Sitrhli) V-Efrdnﬁiﬁ'hich it is possible

.. froma device her upj ect t ecialize
o ey ot AR RO RD P Etieny Hhecal5agp B v hen be
returned@tothé Sontipany fue §dnd@ighd & gélotypingdatCsri cﬁ@bﬂ'&&iﬂxﬁ&iyﬁectfyﬁﬁ the

Parent al Genot and Ph 02] . The deuvi
senoriies B S SR A RARIED UG Y FER qAip O atabf cpairacted to
work WitR ¢helcombaye 6reeteriall Gomi tBkcobdpaing ¢arigolate €Heicustomer SDNA from the

ST AT TAREN R TR -

invenfidi@h bt ased@r otherczeMipiag dafbetcﬁﬁbé usad b tedd EheJBNA Ifét the/presence of
i gh cqrrel ati on bet n hayi a. variant and. havi
Raw GerdSeorraion am rPROraiain D e aeHate G spipied Tom tre
sampleitd fst\ies DN A fer tﬁé(ﬁ’é&,‘ﬁ& MiRay GadtypRrITeformada. For conpl ex
t | S. t difficult to predict thejr | ues
roores} Fhe Gl isptyBic et Bt & Ripssivea N itk apereippalifiatomer and
to corifidm @0 dényitlse présehdef atlsblrgendii vakasd (aiso eeféchddso héréi@s, Processed
resequenci ng data, or by conbining multiple assay
nodalities (for exanple nethylation, expression,
etcetera), but the results38rom SNP chi ps al one have
not expl ai ned nmuch of the variance. For exanple, a

recent whol e genome association study of 1Q found that
onIy 1960f the variance in 1Q could be predicted by a

o e Y =N\ N O SR IS
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[00106] As described herein, population information
can determ ne cluster paraneters. Figures 4-7
WO doggsmad e a t heoretical basis by which popul BE€T/082009/003104
information (as reveal ed by AlMs and/or selfreport)
can informcluster paraneters and genotype cal l'i ng,
and t ereb |anu nce the acc acy of rrier testing
Genotalﬁld: ei}xgaé) ol IP&CF% Gg@&@f o&ﬁatfnl can be transmitted to
a syst@th@ﬂﬂ:eMVeﬁtﬁbd’tﬂin@héﬂéﬂ@ﬁlHﬁd sgakméé WoudiBe %xﬁd&hs&é"&xe@kﬂﬁﬂl in the art

k|n sequence i.n Fi re 4. OO i al s .
to Pfefi}cb lbtgﬂaﬂt a7 plEiRring 3 ta%ﬁl&toywé& hadseacﬂei Fl&%l@h?féraﬂs
causedbg caissl@bmd vfiantsdBurdab Hahtegéﬁdml thd ®IBdiret’ S DNA. Thmsuéks of the

t. SNP These i nt.ensi

b Tt
testm%gﬁhggn@anneéeﬁreghescﬁlegmﬁ theapdidatp b thi %lgm%tﬁmstomer and the

candidiEtaa kaaw liher;ﬁwablhtﬁmaﬁa@fu &fsgﬁhg Bshiltitgdbm a ABCh b&Reeh the
A and G channels. In this

axes s
Custm@ifa’ﬂg the, ca”l‘dd lill ‘E"ga %’Ieait“?hé’édlsiaé‘? responding to the

[001651in afsther Akséct@Es GRBAINRRSVIddS A R b GpMddeiahsrkéting\abeh@id Sesting
ki.nds can be flt to these clusters. . One of .t he nost

servic§ gheAnAeCtioR With a datingr imariags Seraee. bszein thh eqmeliy teptingsprvicen

compiéth:QR) [Fedittidg] tH@frblﬁibﬂltﬁ Sl FRpritgSIf ki lWdliple WillhdvB each of a plurality
e nean Vv and si

araneters ( t he i
of tra E?re&ﬁ'&eevr%ftmnxi determynied f%?geéeﬁreﬂ)ﬁe%s?he PlyPesnd/or family
historf¥ f Ak Bvo inBRIdRald iftht BopR:. Hanved @ﬁb‘édﬁhfendﬂhgﬁféﬂio@ further comprises
ree sigma matrice n 2 x n.this

nd of _di nensi
(b) re%ag’@t %‘@“Plﬁé%? S?“ﬁ“‘h‘éi“f‘?“i‘eél? orrqfher mefical R&%fe%ﬂoeé} (fos gample,

medic@PgeetiBitt bi dtRfetritiR)/ I actdight) based @h YRGItIVE ghhtic Rdsting.
par aneter, corresponding to the proportion of points

which lie in.that cluster._ In_Figur ulation 2
hafvl;'(i’éﬁ%’&?lf Sffﬂe"‘bga‘ﬂlé’“%’PFSafﬁ?m\ﬁaf %‘t‘t'ﬁ’é‘eg‘ﬁg%ép St | anki ng
[00166]9:9¢1neﬂimzestm§ @hn sliohf ptedfikl fAFARQE akh fo difer@ie BhedRsabyiPethat future

offsprig LB 0 B B A1 ShvElo SFmgHiaR Resol beait Cahsempugly. ths

forecdstigpik pogibREPURIRE 6f ths pﬂehnetasla e bhﬁh@itme ef sMafiklihmtriitvhd the

0Si |on and qn dlff
eencrs) TR oo peeen Tayibe e Fd iR oot Boryithandine the
1ssuesEiK\td1\&d@1thﬂﬁﬁab‘mé)@€d$klaﬂty J&idqieﬁl@)andi FérebripleR and/or doi@Mendelian traits,

i R S P b S by S s i

to pretiicethe baﬁdsra»g aCindBAdRAIS copipRik GaitOforh b&o@pamfsmlon it 1s often easy to

MATEE IR R RSN TR W

phenoitpesigithvhigh hérdtabily, PRcamRiRitcof mbfter pidefuihertsaithiaids 8 Suficfent to
.have been consi deri.n ulations in terns . .
providy RSB NG BV or A e DU g G dptis-Analyss-
Quan@amlnhltﬁﬂ&hbgl/dg/e&w@rms1Smec| fically, suppose that
osed t hat the,locus

ion 4 js co
10016518 E ey Aheri b N BAIOP Proyitee Aesis R B R Sigi g The pipbable
phenoflpk ofBIGFE&PAN®SL auoaple GatSt stw w0 adn-MlaRdelver ealfseﬁﬂéraﬁ thel plobability is

determitied baS e iy th Eeninye pgaghyies G tf Sishtuls o e Coidis MEChs egnbodiment

the ptﬁﬁtﬁﬁplb{rﬁts(uﬁ{ludeanden@ef $elécaddrrin the gldup bRt d heftfa, w@@ﬂ
the cl uste araneters nu, Si and are
copnifyAP Y R F PTG O G oo B BRI s

consciehdldmsﬁers@bﬁednba ﬂermesmtyaaﬂﬁ eoreérvatalﬂ ng popul ati on

LNfo |on for exa e . as
100165t 6 BRbas ety ens R TR It 88 BE L P " A gnneetion
with deﬁ)@il@%lmg 1 meaysl | s tonflodeepective pargrai brafatésth @d’aﬁﬁdblo@ﬂ'théiilldiﬁ

enot \ calling. Figures 8-12 denonstrate an exanpl e
Mend%f“ﬂ@&?%@ﬁﬁ?‘ht“f‘%ﬁog # Y PO i nfl uences genot ype

calling and risk calculation in the context of

bet a-t hal assem a, which sharply differs in frequency

bet ween two phenotypical ly3%imlar popul ati ons:

Italians and Caucasi ans fromthe general popul ation.

The carrier frequency for the del eterious
beta thalassen1a varlant dlffers starkly betmeen
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hapl ot ypes to produce the desired quantity: a
di stribution over possible child risks or phenotypes.

wQ 0@20924i gure 18 depicts equations for obtai PCTYS100E003104
di stribution over estimated child risks or phenotypes
glven parental genotypes, formalizing the flow

i agranms of Fi 13- 17 This expression is sef )
10016PH\ ipmer pan rrovlde ioforais ndsserisie AsienRieRalRLPS ormation
descriling @it/HePfdither’sT; ﬁheﬁot?@’(PE&mdmﬁnMy&sﬁ IaH édibo@itnet, tﬂéye Parental

notin that cer ain steps.coll apse; for exa Je,
Phen%xpéa? heﬁrgn%wf? OBIREHTR 9{2@6 YSRPD G anpther ﬁ%t@toa gYem as would
be obVib@ tb ofeaalled o thd@Alo Wedibt the&srobabld eh@pe dffan bffspa@g abthe customer
at eac% gndltlonal dlstrlbutlon an bg B@essed
A8F gXpme

and hlaﬂlﬁreaaﬁp% op the igpyt Parentgk Phepofpes é‘ﬁ @aT%O?f?ng

Phendtye/¥Bn BEn beRBatalko MR dubtsmeiol frd drGard fodls, a
formul ation which allows rapid conputer

ﬁ(ﬁ)ﬂent até on. [00110] In the future, as resequencing
c J&{COMPUEEY SYSMSs | nportant to note that parent

[0017D}18 BYthdD e@earmts gRBfoy Pesyidie b &letiod @6mprikidg U fferiN@n AR arkidsdcond
ressed. u on each t her..

t hen be s, the .
servi DT ) TR 5 ea RSSOV GHTe e BB i gy of the
couplawdl ke mmh)bpeplufathrmit@&uﬁemmytcb@apg&lammt wherem the
tfraits can S asgurc

.predicti.n $
precidyag i BAte o0, Ha EEr e R ee B E MR By IAS foalenad b) the
seconEb@hG@d:cﬁtﬂJnsBQﬂraﬁdtMg ﬂxe@é&me(pﬁet[o%l bidn JihpringdtRsicouple for a

e _utl mcs. | n sone
leal&% Bgt{:*t“é "?]t‘eﬁ %PFP&G‘%‘F %’dﬁg‘ﬁ efilbgsfg 8“&8 r@@f’%ﬁ”ﬁ?ﬁ“é“’twes and/or
the faansa By ofitheindiOiduflh aintbé Y@pke. Bronp embabmhmtat Rast bhagtredlcuon is

menber has or had _a rare |se based
furthey, E‘Bﬁé é‘b the respectiyg %eé‘ﬁ'i“ﬁgy B’ffe’E?fiﬁé?eS t{ be 'ﬁ‘g %‘F or
embogiRANheEfirsBseBlidRSebf@Ed 4iatleAiieTed a téehtﬂltthé/@Sorm&Brvbﬁ is offered as a
screened as carriers for a plurality of causal genetic
CesgFeFf-ants of at |east one rare genetic disease. The

[0017d]at1 anditliep Bpeti@his Ui’i)&ﬂion@)&ﬁ'ldeb @ thebdd Wbrnpriistripd a)t takifg e dinputer

memEFeaPS t Rt Jortt DL SR LR POC ALY EBUIE oL Aipe o

complter m@uapétic hﬂkﬁrﬁﬁtlﬁhaﬂodtr &Bh mdividuel of ﬁ&toedplétlw disﬂs‘leymg i) at least

.Qro ility that. a parent, eased
one iy QAP tatel sl For 3R SR it Aol of HE GRRGE sngOrmmatin or the
famil EiiS61yi I &Yl trii8rof bffspeial obthe calpledetdr@ihablEbe st fireil yRicteriestiid/or the
be usef.ul for q%%tnorttﬁmdetermna f rel at.j ve

genetie pfpraation. i, {FEraEr e panaegpna btlshce at

[00172)1€ adidtifee a@fectdlﬁalrhelﬂfon@tdindb@b systenecdntpisingSd) Soi@pidér rediable
to himto dete had a.rar

medig soBguof TS T Hire AL B TR Gicouply b computer
readally SkdiiH cafigAesias stortiabedodipfisihf Qéneﬁ@iﬁfdﬁ@a&tﬁﬁﬂoﬁt@ach member of the

redict chil oty rrobabiljities can be util
couplf et reapi R RE R EBRIRE SOt S L IS CHaviEd ) bredict
each iadividadl R chrfiet sItauQ\K'ltldteS;ﬁbaStBSraﬂs’ cdﬁk‘dﬂ@fa}léleﬁldetﬁﬁleﬁtﬂ th€genetic

can | nC ar ent reat arent s, nts,
inforep el ) GRS PODARE T < otirigion e SOuls feiiaoBRg e fpmily
historiek Worbh@eﬁ@icﬁﬂbnﬁzﬁﬁh ahdmﬁﬁbﬁﬁlay {naQdisbbdys: |1ﬁceﬁx@éf&tatus of at least one

nces, a.rela not inclu
memtg{ 1B ogpleg B GBI T PLF Bk UG atpiem forther
compmets 8 4 e@phgbscohfguredtd atcefeamasfies toyairdhagetaDN Attesbiit. In another

enetl counsel or, and/.or si ¢i an.
embodifefitle oy i€ i foy SV o orePae B ap O o sty svstem
furthed éorﬁd’tﬁe&l) bﬁ%bla? fhabdh@;ll@)glréfairalﬁ &l aaéehM&Scoﬁxﬁelopatfd&i @ther medical

action based on the results t he .
p’°fei5‘8§‘”t‘zfe°r "Es(gwﬁﬁﬂ EeneliGistsion ORSIGGUY EYPEsy, i%gtst?é’&sq%c?rn the genetic
inforgignt di sease to a fam |y nenber based on risk

cal cul ated by a nethod or system herein. Information
can al so be collected fromd4d phenotype battery, such
as that discussed herein, for sone or all of the
subset of biological relatives and utilized in the
caIcuIatlons of the probabllltles for other reIatlves

o o o Y




10

15

20

25

30

35

their reproductive choices. Many Mendelian di seases
that are understood at a nol ecul ar | evel are severe,
wo e®alis9ory in early death or serious debilitatP@RUS2009/003104
[00117] A device herein can be a single test intended
for panethnic popul ation screening for a panel of

del i an di ase 18 Descrlb
[0017 eegelastrwlﬂ@ﬁ “85? ‘éétt %%Pcce%ﬁ}gav E‘moe osaaf?raﬁv@ As
such, fr0dn edbadiplest, a gem ican wea;ranrtmmasly shiedd 1€ aﬂﬁsemaj ;ﬁaﬁamg Uitrﬁfus

pheno The device al so can.be configured to tes
f‘m"t‘B‘Eﬂ?‘W #?\E/ ﬁﬁ%&%ﬂ*@*@ﬂ%ﬁs 2 H‘&réé 3F §e‘1"H‘f rtigend Fecriys the results of genetic
testing. FﬂhMi?stent typicallyswillgfeiedel aservar &ewlsich lhafweBthk r&ldat. @Jsedstube an
articul ar hunan | afions, comn

et e o B gP A R EO PR BHE GleBRong 7 fo teract with

the wbb’ﬂfté BynélRking bf folliilg owerllimkg thagidpGp rﬁ&bkﬂ;t]ﬁn Efﬁlfebﬁhe GRF fotinBther
with the

cor el at ressi on
webpie Website] 957 DB DRt Y G 0B A ' B PTRRt R A & gy and
obtammﬁp'bﬁﬁ‘e&ﬁmthé?ﬁltéﬁfad:e genetic variants can be sel ected

ereln so u ans exa ul ati ons
00178} pSRr S SIS SRS PN ARSPOHErB S  GhRerto purchase
manage] &RERE iR Festlid oftgendticSestifig S BIRM @6 1e6ralitdR €l gdhgrallh @bout the

probi g PR 5ITREGE “RIPASIB VP SRR O ARG oA ca be

a coupsl&.Bf rbspeitiie pirent iwhs B&Mt@ﬂ:@l&) veethiat thein effspsap wall bé &i@isk for
d ldeV|ce(§FMR%o whi ch popul ati ons) to which he bel ongs.
evelaging Men ‘%edge of the popul ati on background of a

[0017g|smer e gﬁh&dﬂﬁ@ Rras bt adcgl_m elmhyhetdaﬁlpagt dnw{af; ®etRne theedubtofer can first
escri be er to a st the pro LIty that t
choosg tofpke advaptagg P?P g‘ Fe ?"BY‘C‘Jatﬁ?ﬁ’é“é’r‘]"F% ‘@e P‘i"gg’t‘h% F%é PGP%Pﬁetflil customer
will hefe attfal&tl cltaﬁsed Esaeaueatmkwlc wh;amgmmg&mﬁ&&bmg% ltHe ip¥eriduslly

an allele that causes ay aACNS | ase n al so.t S
mentipnedservigg 1rR5ovided fo ‘Exs@ﬁ crr e M"t‘ﬁfgﬁg I"Fk@‘ﬁ §oStomeE i the 2 korm an
onlind chﬁth&theprpmeiaa bhd dckyssibleatia thb @epsite STHE quiz can 6186 bd £4uif Bkt is

t he C ene n be cal cu] at.ed. t he ot her
ordergd.2nd, Pﬁ% @m lep Sprmaied faa pstomer-/ b ayip pangsk the cajtemeria series of
questioAsAfed T@ﬁﬁnﬁ@@h&rﬁaﬁm}sﬁm@nﬁmbeﬁ&&nﬁe&a&mw& bmse th8refpdvkes are
ssociated. wth Azhenazi Jews, g_gen there ma

given ?é A SBYORY, the[esRansescan pe ieﬁtem?éff" hYOrPEEARL P CF%S“‘ﬁ In an example,

compifitéd dde a&smtés dtﬁhaib;ﬂvet fadonfpare O(lb ﬁldrqa{)deg Qtri]t&d of the &%&xlnfr if ainy and

. culat] on as es er eLn. ) .

G ORGPl i ay PR R Bt vl degiiee FEhar S ALNa pacodetian

traits, bb@d bn nfeeéb@bmshs pryviadd Bahe fuston@atd th€quif. dthe deslksofdlhis bperation are
ausalpgeneti vari ants %S desgri bed hﬁﬁeln and t he

C
then Sfﬂ'té%%\fﬁw & {S Sorese NS SHV P AB £ ep iR “ﬁf?g’l@ BATBHPTHY @ user
interfice Buétbasfthiowtsii€oralesall, Eﬁm%laﬁtoﬂw'duaﬁﬁﬁr Gedipddcular embodiment,

cal cul ated usin e nmet hods a tens herein. .
the reil.% T qyig are @Ffégr}t?fg élwc%létomgr 18 %ﬂqte 6%?1} %frége \E/ggtt% The results

of thefqQiz compiSsR! (i) Geiratriet stutas bAhé Gusfoﬁfer tif alyf #ndf(ly a Méfing Bf the probability
as . wel |

ot R S B e ERB e g B PP T o

[00176]AThe :afmtd‘ybda dei thaiibe gradehed ha iG> febWy pu%hﬁ%ﬁffi&lcltﬁtxgg to determine
po ul at i 00121 j.ces hereln are nfigured to .
() hefeGRIET i R B AP Sre R B O A £ B0 g e will

develcrpeerak}eds& phwalﬁty oS MRAdlaY triigSbdsed or the Sausive RGeS vaiaats to be found
knoywn. | ude, without limtation, nucleic acid
I"“mﬁP}¥€9” FEﬁﬁhg ol i gonucl eotide arrays, spotted
[00172)1f tAy Sustcmgﬁ t:ﬁdosésh@ﬁxﬁralﬁ&ae gaieh%te%mggmat thel castdnay Snay pay1al €5e) for
I a and .conpl.ete nom c hyopridization.arrays
exampl, il S0l Sl G97E SRBSACH AR DX ED $f‘c§§gws?¢eteitm§e41§f dhone
consuMatioh aithS: géfietidR6@BEIbYor thE Bdmigthi ¥ StaffAh#/6r Bfermlsdo Yenkli€éoynselors
of ways. Such ways include sequencing by
hybri di zati on, sequencing by ligation, sequencing by
ext ensi on, Sanger sequenci ag, Maxam G | bert sequenci ng
and pyrosequenci ng. These devi ces and net hodol ogi es

are all well known in the art. Know edge of the
speC|f|c sequence or varlant one mnshes to detect ~can

o,
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cal | ed sequencing by incorporation (United States
Pat ent 7344865). Sequenci ng can be perfornmed by
waewuasweng by |igation. The Applied Bi osystenBCBCEI0D/003104
sequenci ng system performs sequencing by ligation.
SequenC|ng can be performed by Sanger sequenC|ng
er sequencing s alsq called dideox
and/of @F?ﬁ TRgYAIbRedied) B&ﬁ?ﬁ‘ﬂ@ﬂs %@a BETHS 5gng 4R ?}éerﬁ&% PREd fiyy by a fee
at theoitgbEpuidhh&Cdd Icﬁl &Ieiqa@mum&a infal €dr reBistPatioh @@Shﬁn&t&ﬁ)oﬂﬁnent the
.sequenci ng techpol ogies in various stages O ,
semca%%s%a fvenrwﬁz%ﬁ% Wa@ﬁf%wéﬁx ?#@gwﬁ Ofer gipducts in
conjuhdli%flf\xhﬁlla%ftlcﬁﬁf produce [Foeletaafple, B@rﬁ@ﬁs&drﬁéﬂpﬂ{ces\/@rdrcﬁr bk, the
uence. To increase efficient fov&ra e

order ;bsgslerllt Y] Pg?er\f%rrqr%ﬁ?fséng gﬁedwngrétdla%m?p H&n fgrder processmg server

can séhd GeREERShidN6tiBcARh @4 shifbisd Rthidrits hil @ DN cdlié&ufnﬂ&ll t@Eh‘é
that. contain.the variants of interest.

f DNA
custorger. [RAFRPPHGIERS M5 FOLSEIRLE S S0aRs S 5 e oy service o

the usef @fcastambraalkaty h‘tabsr SHdiathé DR AISEDtbA kR FoMkinbBEN0RIce gy
t o, excel on r of perfor nce st andar ds,

Notifications, OfHC’a%‘P ?at“y e fert ghirteaicplly todhg ustomgr.comprising order
confird{¥Rbr fiﬂdC@HhtSﬁod 81 RAA SFYpiLEdtathe OdSa e ERtonRE Fdcbit:@ttBe collection

neet i hi or nrance st anda Wt h ro rlate
kit, thsavﬁt%%gf.c gsgﬁtd E‘ﬂnrﬁazva‘??wpwa}nf?&ﬁat@am?ﬂ% ow). Inan
emboﬂlﬁﬁhﬂﬂ"acb@ym&@ thetd0d UEME invEMNn2d Eisines EnQIGpdsit@ sample into the

collc b e i oy b 1 e S S oo
onto aadmleétfoh &A! A edinplébanltR apg Eﬁe@ﬁém doxmbuﬂ@ihym@@& SBVaduB to one skilled
react | exed. Nultl pl es

P
i theagoich o1 (de&ﬂwsélksé%hfve Protrer SpBle o ingege gl Peraisel

compORids (¥ Bk eQipd, reaction conditions, a standard
aboratory practice. 0130] Selectlv anplification

http: /)evaﬁv PRPUBEReGANETFOBYD 1%@2&3@}%@%%91@6 SR e Bhich fiypagsible to

identify 6@ leX@set the Gequired Riw G}&Hdtyﬂt Eddrir@tior @s @&finkd bela‘»o)r The collection kit
uences, of 1 nterest quence ca tu#g can

Se
can thep, g‘f By o thesgmRany fer SSATIPG (P A SRpefEpIpe Hph of gan be&lretmiﬁlf"il giggetly to
the gehbtypiak 1B ForQfrodebuiep) AGRAGHPifg 126 CdlthEantﬁhﬁI\ﬁﬂhﬁ th¢ company, contracted

bridi zati on. Nature. Methods. 2007
to W°in ‘g‘i‘“"{éﬂa“&l or egjernplEem Hie comaany. G “‘cthg é‘l‘s&%‘ﬁfég)%% from the
providéd §ainp16.r Oftkg lm;élDNA (hseﬁlﬂdéﬁ Dolated frobiathel sa@npm@h laﬁéi@la}s) azwmf the

907- and E, et
e b et oL Gy LB A B inei i 1 et i tnpresence of i)
ances{eR drinatve 0 ¥erDaed (iif Hudal genelid ariaf)s.(thE@6mBIXAHRAl o (1) ﬁﬂale(u) are also

IeGEn Seq ence ture technol ogy can b d
fefefr!g\ﬂlletp Frrqt@é% @eletave@ ff}hr*%ﬁ#‘&%%% have to be
lsolatéaefrda@ ﬂfe@ﬁrﬁﬁé tdXgst iy IbNAqOIQhé Freenéd §iiRalvi Gabiypie: Information.

[0017 ?@ﬁv é%jl\égya?f: ! M‘.}gtc%ﬁ e %ggelggroglc?l gt{) gggyggﬂrcsltoorgglena%d processing.
Compﬁﬁd 6ot ©h @RServieOcatleR@MR oA tﬁ@m &¥ndiyprd MEEmafion D ferth®ancestry of

ts of redlctabl gths 00131] It is also
the °“;3F8§‘g’i ‘iﬂ?’é° fyi esﬁ%ﬁetq E%HS rEeneticV g‘i‘ ﬂfaflht‘ihﬁ émessed
Genotypid EBE@tich cmﬁemlée&bmdﬁ@ sbit té @k aﬂlegfemtpmt Bdile ofh the

served A on 1 CRATGF O et B ISP Pl S r LR g o

offsprirlg df&lepmf)ﬁérahuelatﬁacm bﬁa ;S&rlaﬁ@tolf uaitsaaiet by Gaksal @Bnetic variants
ol ogy to excel er f or nance

hn
foundd§ G rred mﬂilerFé‘FtBH‘Fh@ Pt ‘?%'?lotymc RimRAtion dfeswis cae theg ke
electrmhlyftrh@s%huﬁnota@f&bmbm&ag‘ean be gsedwt/ Ohf acilitate
eting g erformance st andar ds t rlate
1001751 prycrrmles A ARAE SATTHAR B SEhto tge FHSKEb i AlirE g pustomer to the
availabmc)mmhmw@.amcb@ﬁﬁksaﬁdn cabl® efkclrbid, Sitdas Bdr ekanhgle waHout limitation,
genotype techni ques can al so be augnented sel ective
anplification of the regions of DNA that contain the
variants of interest, inclu@ing PCR sequence capture,
rolling circle anplification, and cloning. [00132]

Tar get ed genotypi ng can be performed by sequenci ng by
hybrldlzatlon SequenC|ng by hybrldlzatlon can be

Y T 1 . o
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nunber of technol ogies for exanple, as disclosed in
United States Patent 7364855. For exanple, the

w0 kdoanr3ae20 Gol denGat e Met hyl ati on Panel and t hepPdT/Us2o091603104
HumanMet hyl ati on27 BeadChi p can be used to detect
nmet hyl.ation differences. Bisulfite sequencing can be

a textllgge?sgﬁﬁ}: %flggl::ql @éﬂ&ﬁ%éagagqag (iet:cgrgl(g:ﬁe/no@%izaglgtg g%bl%gog%lectronic, such as for

example Rx{imb@tlms(x'\a/té&g a %h&ﬂe\bﬁl_l &ﬁﬁ@ g%nléttcroa{ﬂiielﬁﬂfl'f ;ﬂhféﬁtcbl@filumcatlon such as
ana 1S - , -res uttion ne tlng anal ysi s

a rep%f»ﬁsre;{ t,ﬁmﬁ%*f g rraﬁicﬁg?.rg%*hg PV A RYPIEMF R BhPrthe pistomsy of the

carrie@ ¥tht@nof tﬂ@c&MﬁreSfBﬂ BE}irtlcﬁlalSMeﬁéﬁﬁi dise@se and/or the chances that the

| ea hy ecific PCR (M5P), and
custogE B PRI LB MR ABEE ATSF i Rrsorada fecchved esults
and réfetHe e cﬁauh& shﬁd@eﬁmﬁeydbﬁ@id&b‘d FOATIRU NHnB GesBIRVAAH ¥ ferrals can remain
dj fferent tec{t}g?lf gi es |nt a S|ngI§ﬁsysten1 [00137]

acces 1he Fstqmer r?Pgn'é‘f?d” itqasrunt Jhe Bustomer gan thep dioose to

furthdr basdl@/@fenafofﬁiﬁialmé MRtoedee 88 dediess buRaNSdessT %9 pFI;,EwRew of the website.
can

crl ol ynerase chain reaction
10018%‘?’8@ ef eﬁeff il a% R PSSRV VE Beepehe%arﬂé*s@eped
hereirf) @R1l b6 obradusadihSserkilled &n the ¥ khaOuciRiiAbqidh I GE BvaidQ&Sy way of

net i variants.can_al ter nc of an
example PPl Nymmespysjariatiqns, changss, ﬂa‘iﬂg’ftftet PRV O%CH%%’ ﬂ&?ﬂ? giifled in the
art witHogt di:@&lﬂ@glﬁ@m@fe iaventROIA IRBbYIA BE hmtstdé,e thab vRRE S rmdkives to the

qui val.ent to. detecti enetic v nts that affect
emb@?f@nfé @&@8 fventipn ngCﬁM %6 1) M3¥ Pe 6TPIaYe % IERRETGIRE the iveption. It is
intendedthabhe @ﬂtoe@ﬁgaﬂh@s défhe iy @sw%&ﬁv@b&emeha@ ne@dd M structures
or nore genera y as t he concentration

c tide,

Wltm@'?w awpmﬁgﬁacmw’é&%e@mvﬂeﬁta Llﬁ%‘?"efi‘f’ theedbini ques can
be used to determ ne the presence, absence, or
concentration of an RNA pxoAMPuEl ieot i de. RT- PCR can be

bsenc

oonafF e St S L BLEace, ARSSrnhy o ot

devicesi ceﬁﬁ:@refday $est fot cag@al @hmle airizayTor raord tHe 36 raxé payte digdsde

BT SO A e e —
to get d@)vdpemlﬁxﬂi&r mp&@m@teﬁtuﬁé éhide Nainag ek €bd Ges@:ﬂﬂ@tblacmd d11ut10n of the

rkers. at .hoth the | evel t he
st iy i5F ol SR D 50 SHHEE Bl AGYiES je the manfacured
lot. Inrthis keanple; DN AD@nihids eqirmnt&tg thd@udal yeleti©Oariatitd twefergenerated by

B T T TORT R TR T e T

plasmileteetseTheas sa‘nﬁ}ﬁespé;ﬁés%ﬂ%Z @lfseaﬁib%aﬁ;ﬁ@ vafian®s 420 QB8 tieases. This

I t|de or. nore, genera as the concentration._of
spprolf b e 4 hin P Bhck B e atpoft vk F £ Garieh e (BErwouts e
al., Z(X)E)Cﬂlﬂrﬁﬂens'Ehet dle 20073 sAlhplagnids @ére seBide Feifed tb GortAf Lerb @frors by

enet | ant s /[or for ancestry
doubI?% 8?9&8 ‘?Pglf:«éé‘iﬂé {‘%Fﬁgﬁg the presence of a
[001sz]arh|e andleiohcidregghents ioNttl Galaal, gebgtlclvﬁﬁidtmirh el@amdat iBRthldtgs to avoid
I n sone, |nstances,. the deyvices .ar

bsence.
it PTG AR PG SHTFBTSHG YD Carpii e e block were
placedmrdéffeyenit b@lp Tas itet Aunber@fl Poddohectdl ip bqual th Gliesifof tHe@argest block.

s s 0 R LS Y R e DR 24

exmmﬂepulat|ons for exanple, at least 2 different

ons W g RO bR b 2 o

size 3piPpiflsat I4,Cmsf sizets; V efsite Q0 oftsiké Briedtisizp 8pLbidedDS3 6 siAt12; and 1 of
. %east 100 di f f er ent popul ati ons. For exanple, -the
size 34avi ce coul d be configured to test for one or nore

causal genetic variants for which the Western Eurasian

popul ation is at increased risk, one or nore causa

genetic variants for which48he sub- Saharan African

popul ation is at increased risk, one or nore causa

genetic variants for which the East Asian popul ation

|s at |ncreased rlsk and one or nore causal genetic

- r 1 a2 " o o
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continent. In another enbodi nent the AIMs are sel ected

to classify at |east ten sub-continental groupings hi
war@wbhar2enbodi nent the AlMs are sel ected to cPeEEE1099/003104

t hree popul ati ons sel ected from Eur opeans, East

A5|ans Sout h Asi ans, Sub-Saharan Africans, and Native

icans. In another enb dlnent the AlMs are, | ocat.ed .
(0018} ssys gtz videg T PSP B D686 RSO BIsS Bd Fifgynthesis.

The fiXé2bdt @a}t}é Qﬂurlt o324 %sezgﬁwﬁtm?@maﬁptﬁg%ggﬁsd THEﬁéiDlﬁ Setdi€lthe groups
sets of nucleic acid, pa are provided_ to va

of insersdreupeRip g O SRS ol (25h IR iperteln iAokt lb&t&r%*aw’ lgénsgf%each for

block Bi%é 3) m]gﬂalnbﬂhw groapd (ﬂ‘hg@?s%@sf ealam rapd Ecﬂdrlﬁsuglefheﬁ thére dﬂeslegw@s

erefore it can he difficult o val i dat

generatethpyy the blacksel F‘E%HSBFH‘?IQ%%G“HS {EEts ot C’ﬁ%?Je“fﬁ g dynthesis.
rare genetic diseases sinmultaneously. [00147] In an
aspect, a set of nuclei xaov#LBE0ls is disclosed for

validati ng a nuc c acid det ecti on devi ce,
100183} s SRt o1 4o ferigia pr YR GGt dEe G B Sepeti
diseas@ Erel'llélﬁabﬁsltﬁtefa G Elgﬁl@lg DED3. Figuhe 20908 |ilwstrate @tpﬂdws et oader fulfillment for
it (0] causa enet | varl a
wab st Bt ot Sers Ggpeotiy i Ao Erpice R PE BPSGY  copeppmer- An
order @dlﬂﬁ@;‘iaced fors f@lﬂ'@le Itd%ﬁ&r&ﬁﬁeel Soupke og fangly. ’Dl&&irdﬁfcaﬁ Iitaiceé;ifted through a
cO rISGS a Irst nuclelc ac segnent t L nter
web s Th gRRE B T PP gotad RO drbogrte ifent bibe
inforn?tx@ﬁ @Bﬁﬁﬁcﬂﬁﬂinnﬂ_ fontcB@inSRille, v&lgdut\/ll‘mﬁfaﬁbﬂl ntulﬁg, abiresst tep:pki)dne number,
oes. not rise.t. secon n el C, aC segnent , and
R AT A G S A TS T b A S
and se’iiicﬂeﬁbrfeﬁg’fm]i:ﬁty Arnhoxaen?nfnmﬁham ﬁ(_&ﬁicatid’m&:aﬂ be$et WsirGhéiprovided
ments o ea (0] ar Si e nuc ic ac
contach GG an-AccGHThE St Haeadsd 16 Bhrap 8. i St bilyseg gpders can be
subsc@RAY MaiftadiR@ bYh staRmeachindsM ds. [ 00148] In an as pect a

t hod . of vali dati a | ot. of t
1001384 ol nolcion 4B L4BEh S B LA e ACH e Lea ot 54 fiy yman

tissue@r frhid/ el sbmplefcarnamd 1R leolaed DN2\efine H Bemale Eearhplesnof daplesaseful for

L AL R R RN G A )
scrapmgsemei dell eambe e k@hle aaheﬁh genétlped asipg Iaﬂeﬁc@depdribbmherém '

cl.eic id segnments th sel.ectiv bi nd, a
Phencmg S o SRR, FORRAES LA T IoB P CBIRRO B s of ausr,can
bepeﬂftﬁﬁk@iﬂbaﬁ:lﬁhwiﬁﬁ@lmphﬁﬂid&smgjl fferent plurality of sal d

obes; and det resence the, rali
01853l solifien Eoner Rt PO Gre DHE-HOA PEI | Jppeviatize
collectlén ikt Smiplelslicarm, anﬁ\Mrﬁ lcdh Ed”t&ckdﬂtbyﬁﬁvmgftmtatb‘ &fdhe order-

devices i.s validated i the plyrali of capsal
trackigiGyig Pachse. Samplenieamiad by he aspusomps Bt s SRt R e
databdsB 6ystead hyoslivhntidgltRéir ﬁﬁﬂ'ﬂf the ﬁSte dabhive rafrg adcb;ﬂax%ce tt thé accessioning
when t.he s are va

manuf act ur.e evi ce dev t ed.
il BB 49 R NAER 1 PR GETUPIEH T BLEAP OB By B g raw
genonfieajaOtb @dedute died stéthge sefvet Byeseplrt fild tranyfeprotoedls Elle glﬁﬂzﬁi daﬁ trigger
In some inst

r robes.ar sent nce
an i i ST TRy B BT SR S UREP] A (P VR SR FEEGT gemope
calling &ﬂetafé&dthb fa“nghhoxaé Hat® frofnhlie cﬂﬂteﬂd’t@’agd s¢rvef asoidlisa lanyyptivaotype data

ari ant 00149], As cribed. .
sssoc G 5T ST oLV B B RGP PRESE P OBt gonoype call
[00183] B@ﬁ&@-%&ﬂuﬁ@te@l&l’lﬁﬂﬁkﬁd siyipls wakdsseisg pipeld@iphd detailed

ed DNA can d d
compyiE GG BaA PP A T i D Bed B s PR and e
proce3fg sﬁi)&ﬁ) sHoe@rin FROfM2 oilﬂﬁle@m Rif\ge PDBaghiedieohips aeceveived and

enetic Test nd Ce Tests f rit bIe

measupf] QLY SPRES SRR B BT InGEasn wel sdgme B
gendeE)l‘&\sélﬁfepcbt&ﬁ an€estrlsivdad tb@él'vaﬁwanflﬁ)depbtﬁlemaﬁedkamtcbmhg fdr@sich sample

patient genotyping. Plasmds will be pool ed, creating

an artificial patient sanp4é. The nutant alleles for

each causal genetic variant herein can be synthesized.

[00150] In an instance, all of the plasm ds conprising

all of the causal genetlc varlants to be tested for by

. o .
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cal culating a probability of a child phenotype
corresponding to the rare genetic di seases based on
wo e®alis®29 rom testing the user and the second PSEDS208910D3104
delivering the probability of the child phenotype to
at | east one of the user and the second user. The
nmet hQd can fupther, conprise providj enetic ) ,
(Phengiypr det fﬂtfg;wg@f% F?}&h L) LA leh ith (s RipiRESt & Evpo feithchidd
predi&REOR GontS@itly ugdatedNEitsh pid-16s2 AsloeluRkibhsttle @liferad, rt];a?aton @henotype
met hod can

a c¢hild.pheno e prediction, service. . Th )
(suchgas, fcﬁ%g"sg%ﬁﬁ?‘{ ‘ég"’rég%“éﬁr%‘i%ﬂ opfinsAyEsignnaire), %&F%@?“BWP‘F sagpple is
recei\teE @ndlp‘rﬁdie',sseﬁﬁd)ﬁtalﬁbtrd:lglcﬁllb@or@ ReI e PTHe ri;rl{]afrm ﬂ‘ﬁitix] igﬁféraﬁerdcm sent to the

the u r in.t cal cul at | S| eps. e net hod can..
final faget pEIhe RIBFHF D la wetgpmtﬁggiﬁanﬁw%mmpgmﬁkﬂw?% infhigure 22
[00189F BhialitP BshtrdBmB@ics €4 bk @BAdratedfrsih e allih@pRotdie AlS&bmbR quality

the cal cul ating ste %.,,00154 In an aspect, a nethod
conteql SR 18 e PerveRitg T REp sblb%ﬁaev yegal R, eaid one genotype has a
posteﬁﬁl’mdﬂasiiliﬁ&gfrém&dﬁaﬁtai tﬂ@sl?l@faﬁbﬁh%bﬂcﬁ ¥f Afnpkes _ﬁ-‘sﬁirbdissed together. When
not roma.set o ,pa,rents or otentl a parent ,
procegL P Wit e il Prafptlit genafiog palfs g be v fshgepergi batchlevel
quality BEntRI Qe@NEE PRbalilifticgeddtiBeycalls caf BY Stdted YN BitalAse/ 8udcaRAS

for gpre than 85 rare genetic di seases qf e cq of tg%
genotype 3ding cogy trigpes ag agdvagee qithegrder sigpe. ‘Htaé‘ﬁ‘c‘l?lsf’f%ﬁ’f ¥ REder. g ftate
machid@ $@arhold fok Eatfifletion df eelenit okdie elso kgl @eestar 5¢ pased t6 the next

h of the nenbers of the set of parents or potential |
state. [CpbenPepe data s WY dr ok cAeylabRTaiben [N rabrmachioe B delpy processing
until A1 HeASY R aal 1981 lebred. Tt safe NRRABE th 4o th@ler 8 hotiith@dH tb @e patient

arents with respect to the re than 85 raye genetic )
that phenotyRe data fdeq“éFeﬁ?-éE‘i‘ﬁ mtmﬁm@wmiﬁtaa@ TEIothER Big Stafs machine
can a&ARREETgE@ThaviskRaRuldadd s ePlo peEbin A& aRIaN b The fel@ts of risk

>t hod, can, further cqnprise referring at |east, )
calculgiion fBR e f—eraLquﬁeg tragsiegted fo.3 pesylss rwnglgtsywm&%selﬁ? fogphine-readable
formalp 8f tBEFeSultsOTIR: WY Shdhird tan hdvaieytRe bra&iviiea @ trank¥er is completed. The

sl B i R B b Skl iy ot ot and
forma(tRIAas péherb®Sd hunghnaedliabie At CTHOMNGAIréddabl Redpeit tal beJyBhet fdrmatted

[ 00155] An ex | ary busipess nethod allg for the
for di ‘H\Hn&] VERhsits %g}g&léﬁé‘t Teég"tbg“s‘ﬂ?%cag g? &%ﬂq‘iﬁg& other H‘el‘]‘a such as PDF
files fo¥ @ihiti6§. The EinfliresaRHtebbrts/cah babutamat@hilBRlcaitd ueihg an sQoNBkEcation
ML%L have each %f a Blgfalit of Mendelian trajts. In linical
syster 4 PP PR S gYeth Lparts 1or Fileass, In qsiRstqnbiationdhe sqyiewers are a clinica
labordt& 8¢iérdisSand @ pHIiEan. The AdlERkOLcBestdlid/ D well pital whicE Ualtito a view

nmedj cal, professional s.can b rovided in order to ..
°fthe|dFSHl}? P apsymnagy ‘Pfégx? ‘E}Bh'tyé@{“i“ﬁ é‘%éi’rfd Asrripnee 8t &‘6 feport by the clinical
labordt&}9 $&6tisd rf@leéld%s giebadite gﬁe fHysidiak aﬁb PRysEcidiRiah &Qiewgtﬁa fdsihlfs in a
. .testing of a custo egins with a custoner order,
“mﬂ%H%W%?%iﬁﬁgwﬁ J@?G%%?“ﬁ§9§f %k%e in exchange for, for

exanpl e genetic testing materials and referrals to

geneti c counsel ors and/ ®XAVIPEE 3 el evant nedi ca

fessjonals. A cystomer can, be, for anmpl e an
ooy 852 24 i Grabes e el W o SR it G (67 RO Bcrpry for o
hypothetitBiGhateats: Mamb Elen amdPpa tex) Al dltild, prédiction Sspradieed thaipeoiyorates

RENT T IR I N TR TN e —

Any dpalb uf ttlese,vafidbled calh Beii3sihg ©alpdsod ftipddrauii iifiAed fréh detOgraphically

.. exX e, .a custaner can he a couple of prospective .
simile SSRGS s s R o oF REPC Prrsar Ot 7 Bpreriighiy
predidiien &iay krickide hotrontledishatiskobut BISE otherviarialesdactolal Hefght and weight.

.. di Sea aor .rare Mendel i an disease. After.a custo
Diffegt3aabies o e §hyd PEciEgR vl ore BFER! W ghEof £pveaRy ppegope.

the custoner. In an enbodi nent of a busi ness net hod of
the invention, a custoner can deposit a sanple into

the collection kit. Any samrple that woul d be obvi ous

to one skilled in the art can be deposited into or

onto a collection kit. A sanple can be any chem ca
conmpound that woul d be obvious to one skilled in the

o o o,
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dat abase. The people in the database can be those who
have previously consented to have thennanes and
W@ owvase29 nf or mati on used in connecti on w th tPer/Us2009/003104

genetic testing service. In an enbodi nent, a
particular set of referrals provided to any particul ar
custoner can vary and depend on the results of the
genetic testing. For exaggtggggertain genetic
counsel ors and/ or ot her prof essional s are

WHATISSUBAIMED I8i spl ay to a customer only in connection
wWith certain Mendelian genetic diseases; such as those
far whigch th have a specialty, for exanple. So
cert ai rﬁ%&@&%’am%ns\l/ﬁgrl gnl y beyshovvn in (r:rgnnecti on
Wi th cedt ai rnesting alsttsetadf bichgfidahglaties obe nkild @ pdeeatidl ehild to

d Dati / i S i . [ 00161] W©Mat chnmaki
detenfilf o PRTSC 0] M ot St 8l Ll chyRPhARRRS a ast one rare
geneticeasa kahcyalxq lﬁresl‘(entdf‘ﬁ apleagy Oﬁ@&céﬁiryd?bﬁﬂﬁﬂvamﬁ!/kef (ATBD)ydndge.
On thin ..an ne...us ma n er. Vi c.
o ovaliati medeiR d RSPt i of 18 Tkl GbnikRfafsfifl fom
the subst uf ielogical deddtBenwik rdspeet loithedt ildastaxle afre genptixsdisdasechased at least in
tch, f | h i kel.i ho. th t
s B 25 BTN 1l KB AP0 L R o o

AIM.screeni ng process of this kind, nunerous factors are
eval uated to determne if a match will be successful,

f ex |l e attractiyveness, $OCio-econom.c .
bt kgr oA iR i 1y I i Sodplists performine. ylly
probabiibt@cinelgsis ewdatAslldaedon dagticalval génetic getantsi ¢ testing can

all ow for the evaluation of potential candidates in

connect i chngki Ser Vi : g[ﬁi .

a(r)i’gt herfh%%’peﬁotdgﬁgl a’?ﬁ:’t or: ﬁrgdlgto gedrllg t?%?f’%ea eﬂ&gé&n phenotypic
infornhatipn rEoubfitflegsr dne gnembsudfithexgpbéet ofbialogicaleelatimes.ch. [ 00162]

In an aspect of a business nmethod of the invention, a

genet i ' ' ; ta a :

o onneetioR be BRIt | ARHERDpicfls e Bt findlc R R srvices o
at leagt hnomephbes o tha gihsetd hipdngjcabrelativeso- mar ket i ng or

partnership relationship. A user of a matchmaking

S& Vi Cerfzaluide bl N Rlriher dohmphiking dt}éle_eHﬁ‘g e Héoﬂi?oﬁlgt,l) ©f the

probabil ity that an offspring resulting from
phenotipe ehthie ghildta e ohysicianysterrat $87i¢¢ser and a prospecti ve
candi date will have each of a plurality of Mendelian

trei ts gadtafekrbiaptiaRliRopaghd.C variants found to
be present in the respective DNA of the user and the

candi ddesc copfigurgd & predist amsehebilibeofiaphendtypeof agkildns ppigntial child

ai bk DsBVAR bEBbIoPLallrBIGti 7R NG dabeet I 1astRAL B pAktidBEGL based at
The mat chmaki ng servi ce can be an on-1line service,

s Ueast i parspmtigiresalingf adesh phibm fubsesof higlogivakrelatives fer the presence of a

[ QRIERY of Ghud %&ﬂﬁ@ddm@ tand SG88{ drie ah&StH DKW eDSarkdr (AIM).

a custoner order, wherein the custoner pays a fee in

exchange for géeneti c testi ngf. For exanpl e, a custoner

cdn beg@e&g@w grreagdably imer (fpi &r Yherain lisdogig performs a fully
probabifi§tRr-@al@¢ i n eval uating another user for a suitable

mat ch. Such a customer can use genetic testing to

| earn whet her the potentjal offspring of a match

bét ween' R SPHPHES: MBI 5T 3t VAFelp iR FPRRYE Fpdaple medium

provide€ ambutprit Sk tht @rmdE d @R dethil M st réseie®f BRASRast Hh WBVI and the
ndi date_ to eval uate, a custo

sel ect ac can pay. . .
preseqes pF 4yt the/pLArelii pFAuFal GonsHEIV AT e EERRAse r%%ﬁ@’ﬁ?t ot iological
relatidie§Sting with the candi date's consent. The custoner and

the candi date can al so pay separately for genetic

tg)?ti ng., After a ?CplfStoner pl aces an order, a DNA

Gt | ect’t EIPRAY readaplpmediimcomBNRE cyust oner. In an

enbodi nent of a business nethod of the invention, a

custoner can deposit a sanpbe into the collection kit.

Any sanpl e that would be obvious to one skilled in the

art can be deposited into or onto a collection kit. A

sanpl e can be any chem cal conmpound that woul d be

- a
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phenotypes with high heritability, a measurenent of

not her and father trait values is sufficient to
w@e@vitshmexcel | ent predictive power for child PCHUS®09/003104

(http://ww. amazon. conf Geneti cs- Anal ysi s-

Quantitative-Traits-M chael /dp/ 08789348 12). [00167]

I n anot her aspect thi |nvet|on rovi des t

conpri sPge ‘ﬁﬂ-‘p ediq %lﬂéfblycfﬁa‘tﬂb 15%%163’?’9 B%H‘EE}P"%IFFSP"ndmg toa

Ofﬁi&@lﬁty BPcaakal @erfeﬁﬁ parfanfscﬂ‘ogﬁzlt mhieasd a gealama pfiﬁf&dﬁbﬂo&ﬂnhty ofa
1t S, e p | is etermn as
Do i ot e UL BhE bR R () G AR DO LPAFGH 4] dhe Child

couple In one enbodi nent the phenotypic traits
i nol u d €Tk campiixelr resdabrGiiedthnt 6foith |9€w@d‘rau fheCatisal gdnetixgvaditints from

cach o Sk s o PRS2 O mor <ot RET gk AT gre o

more €484 Gt VAEIRESfrespORENNR ST are gBiletif didedst, Yoné Bimore causal genetic
. conservaélsnl 001 % In aF Enbodinent,
vananty,CoRrGERIRUNG X FahioEP9"Bns can be offered for
free in connectlon Wi th genetic testing as a neans to
aliiow priespmptitemeadabdleamidiunosf o dr Opwheeein thedbibprobdbiistic
non- Mendelian.traits that thei.r futu ffs may
snalyis Beorpoiarin ity bt 4 sabn brceiihr s Baar skt
descri bi ng his/her phenotype as well as information
d dsc r i bTheg:oimbst/:xheadablanﬁadﬂnﬁ of qieiarbat P [fmﬂ(ef-’armmtsiiig logic for
recelv%ﬂ%utt Bgls p@gﬁ&{s‘geq’[arg%?o nglh %‘s}%‘%émgta'&%ﬁ’ tné% félpnagalt? hhe plurality of
causal gmetrdvmmmbasemmt fagtinpatl cul ati on system as woul d be
obvious to one skilled in the art to predict t he
pry babl hen I
hi §7 he rﬁlﬁgr %ﬂ&gly %gdsagl I&%lﬁgfsd?arnjnri \%gerr%% gﬁ% ttl)l/ gﬂlgnotype
battery Ghrhisries: heighhweighty ared) familli dis@isé Blpmryn g Phen ot ype can
then be provided to the customer for free or for a
f §4. D. Tth:gB ﬁtgxr reﬁéﬁ%qg@l&rpﬁﬁ% 6'0[1J 96\09&% the? ?@g&t%r readable
thi's |nvent| n provides a net nprising o
mediun providesrs ositpubindheformioarepoit é¢teli1m a apbabhlety fistribution over chlld
. onprises predicting the probability that an
r“k5%§%§%%§h§ of the couple will have each of a plurality
of traits caused by causalpgenetlc vari ants, wherein
t H8. pr edlpstempler p@dﬁa@ﬁc@ﬂ enotype sprariisinge  genot ypes of
the t g, ﬂu@ﬁii dcfél%{e%tldrndemg c eQ to @eméit P lu}a'ﬁ &%Q&%enetlc
service conprises predicting the robable henot
arvapiisenriesppnéing taws leaghnop eare ganetic <S$qa$ea4nﬂtay gt omeraalp@sgy
W lﬁfbﬁh:ﬂwE 'ﬁﬁrlﬁf %ﬁfﬁ' Mxéré{m ke c@@ﬁ:@fs'ﬁ DachcPRed szﬁﬁblé B6m a blologlcal
respective p enotypes and/or the famly history of
i meletivechfalchild or poreatidsbiddie. I n one enbodi nent at | east
one pr eadﬂeftfek ell W (ehBiatPRGR thedavitdeadaespect i ve
geneti cal |nf rred ancestries of the individuals.
anot he rcomb@dten@bte inshrictigns swhesqin thie dnstriegiops Wb?f’e‘?}e%edaltlhze the
S fo'afé' fft?n fhe Feafler c%ﬁesgggdlﬁé‘t% ﬂ%ﬁﬁgﬂt LA %eﬂe%c QMaﬁfse&qd @ata from

ree service. I n anot her aspecCt this

i iheatiqastrong AdM tel @sedat mwh@iahtzz @ﬁpplitegptmge ofaye ¢hélld iy respes to the

c BRI, nses to a quiz about famly

h?ﬁ?%%sﬁ%f eactuhﬁ%Fgldual of a couple; b) taking into

conputer nenory genetic information about each .

i A&t vi dthgisyssem phedaigplfpwhereigythetialpgigalrelfiveiis a prospegtiygmother or
prosp&iiGe it ¥f Helaildor patehitiaBERift at us for at |east one trait

determ nabl e by the genetic information or the famly

history or ii) traits of offspring of the couple

determ nable by the famly histories and/or the

genetic information. In one enbodi nent the carrier

status is displayed on a website. [00172] In another

aspect this invention provides a system conprising: a)

conputer readable nmediumcenfigured to store famly

hi story information from each nmenber of a couple; b)

conmput er readabl e nmedi um configured to store data

conpr|3|ng genetlc |nfornat|on about each nenber of
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interface, such as the website or an email, for
display to the custoner. In a particul ar enbodi nent,
wo b@ongwed ts of the quiz are presented to the PCUBUSI89/003104
in the results section of the website. The results of
the quiz conprise (i) the carrier status of the

o nabi ey Rl o O PP B e e ihdevip pymprises

pluralit@ vEmRRiceR i prees hapsdldctilély Bind to e prirityedT chusal deSietic variants and
[[00176], . The customer can then be presented with the

theaté‘f"r“é’r‘“’tA‘(BMpurchase genetic testing to determne (i) the
carrier status of the custoner; and (ii) the

prisbabi A sgsyent foaprediating 4 aﬂrdiphgloqueusrﬁpﬁsﬁ@t oner will

o e he amfeh iR deicl Yorlaned ™ G sEl piytrbly oheasangehene

i mahhes et fhRihg o xabbethe{n(};@ Ydréedetic ﬂrb&s&“ﬁh@&ﬁ tthecd20i@6 B9n

o Bt S el hPBaAP s B e e

transacxrcmr cdrlﬁgﬁbéﬁhﬂﬁ@ﬁda‘t@froxﬁﬂﬁ:&khﬁestﬁﬁitl ng, direct

phone consul t at W th.a enet| nsel or. on
conp any: mp gtlc%llfe?cllagpe ctﬁrgf q?/l?eéefug Egﬁlgﬁ \érhen execu?ed utilize the
C alataSeinoths mdér@brrestpbﬁmg rel tha/sliralityedcasd] gpietit esfintnapkdict a

The netlc estln ferra ai d for

{ B s Rt B bl ol sl eiiiod morkfan ss

i hfeigadetidd3kasesegi strati on fee. In an enbodi ment, the

services are free and revenue is generated by the

ylaxgl,SﬁEtldve t I 3 %&gn'g%rlgl%éla LS d%ﬁ%?e&iﬁﬂg?{ eérg%%gtlve mother or

prOsp@dﬁSét’ﬁﬂEfoﬁlhﬁdﬁthﬁpotﬁﬁttﬂkbhihlnl ine, the order is sent to

a server for processing Once paynent has been

ol e'C{ ' grf]hleé%t‘e ok claim B ‘ﬁ?er%%'tﬂ u%t%{c"a%{d defedi Snd%me Somprises a
pluralDNAf moleiceactd ppobek tHat $ebsct1htéy bind toaheplurahty Qf natfsaimydq:twenanants

c n, ki eparate fromthe genetic

correstp()&{m%womsoe?t\lllg%geég “ETe iq dslse.sasegr custoner al ready has or

obtains the DNA collection kit from another source.

Nl f i Clheispstem ofelaial @owpercindbh wgleloacidaletsetinn device further comprises

C

a plurgl tg ?I’ ﬁ&nﬁc a%li]ci %f% Cfg 6%15 getléeég§%g eér% néa%%t é)%b E&e%f)ﬁgfog?%t%vlﬁ marker
(AlMDnce the custoner receives the collection kit, the

customer can use it to obtain Raw Genotypic

I
b UIHSZIO L ggltﬂe?]»gst é}rﬁ‘gf g?fﬂ ﬂ:@lh%\@/iggl}ﬁ? cgglpﬂte%amqgé% Whefi‘ executed

a custonmer can
utilizgbpdata from theaagslencarresponting tade pideast ene AdM to prgsct thermpotability of a
phenotéyg;@tofﬂ’@‘é g be obvious to one skilled in the art can be
posited into or onto a collection kit. A sanple can
be any chem cal conpound that would be obvious to one
sIZ3t | ed pystenhler idicating i€ i subjechis @ichiyier of g rare|gpietic digpdsg gomprising:
or a breatds &ﬁ‘rﬁglu%d roqercﬁaaru 6 § A6 i@ detcdhBAHGALe configured to

conpounds (see Tor exanple

htdejeeya Rhntakity of cAusa gercts W@Gﬁﬁﬁ‘if’@'@hﬂ%‘é@@ﬁ@% ORfuiAEs/ gepet(y disease

198d B1Bds? onelahQirMirGhalite mrkBQASURlaga L 0 i dentify and

extract the required Raw GenotypiC Information (as '

def i necomentgradablednstyrtions Whsreik the instipctiopevihemeexecuted utilize the

r Qfa{érﬁb?rﬂthé Reall R ofr IFBRIYE (o We Iﬁﬁgﬁ’t%' lagcatugal BerAP04r¥RisAdd the at least
or can be returned dlrectl o the genotyping | ab

f cﬂne prese B/SBfoRgativa mpskes to e 9 Pé‘Hahté pf mrebabrlmeeraﬁar subject being a

Wi b RePfok gﬁh%@ﬁﬁ%ﬁﬁfah&@f@aﬁ?&@%&l@né arMREK Wi t h_ the

conpany, or external” fromthe conpany, can isolate the

custoner's DNA fromthe provided sanple. After the DNA

ha#4- beehmedigd smapfisfigom t he sanpl e, a exenpl ary devi ce

of the invention can be used or other genotyping

devi ce can be used to test 48he DNA for the presence of

(i) ancestry informative markers and (ii) causal

genetic variants (the conbination of (i) and (ii) are

aI S0 referred to here| n as, Raw Genot ypi c

Y T " " ™R I A I L, .
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doubl e stranded, prinmer wal k, BigDye nethodol ogy.
[00182] The nucleic acid segnents of the causa
w@emweti3®2vari ants were organi zed i nto bl ocks tBRCHUS1009/003104

interference during detection of any of the causa

genetic variants. Variants in the sanme bl ock were

pl aced |n di fferent_pools. The total nunber of pools

needed %e“@’ﬁﬁj%\famtpge ‘ﬂ%aélfei’e of the | argest bl ock.

US i nlg atedting Itlﬁiﬁhmlﬂé (5%} anellféicatﬁldQIEte&Qﬁﬁd‘égﬁM&ﬁﬁgured to test for a
arity, e |lar est ock is size 34 in thi

o iFE of el §9ypiq HE SRS G Bpeit Stskoes bl egpbnd agety

bhﬁ%&&nﬁénﬁhéegmmoslngleton variants); 84 of size 2; 2

1 of siz 12 of e 7 of size 6

of sizé€ “%E“%? pluraliy ‘é ”‘i})a@f‘t‘%si f?‘ethib"“léled‘ﬁe@ie&%ypf%at ath

al’ldcaﬂ;oﬁﬁﬁf thé ﬁl&raﬁt@ df Qﬂ&&@en&tﬁ&@ﬁ&ﬁs baEdeonthesallts! ﬁdmltlliH t@stmg step

sets .t hat ca

into one re m
7 GFSg8 He gy AL SEre P s bt ofe ABp and
I Nser t sdetivdrihg BOthe & tiirhlgy bErobdbslitied BreBntiing tStBE Sser being a
are the groups of inserts from bl ocks of size two
(A" with 84 inserts). The next is 3 groups of 21
inserts each for block size 3. The next is 4 groups of
1251 nseTHesnettRdlof clainel24 further couphisihftat t here are n
groups gener at ed the bl ocks of size n. In total, 92
gr oups ?QV?%%?TQC%% aé?@ﬂf@ﬁ *for plasnid synthesis.
EXAMPL Eeszmg 3 5&hple Boopnepe @ercynd).rsa&eﬂsaéﬁevﬂfe corefigubedino et far a

hat .a use i.s a carri.er of rare genetic
DRy ok fabed) s T AT 8t TonC B Liassd ek T F BtoeSiry
ZGnﬁﬁnahbuﬁﬂkﬂpﬂkpjpel|nes for order fulfillment for
web and j.cal Hone ivel order can .
be pl ac® &2 Qfﬂ{ﬁ’ﬂ &y 8 8‘6’ § R EsPing ty g‘F ryg genetic
baligehss Bad;eci 6 resulss iftogl testtngsme R3¢r dndthede@ndpbeg; aad fam | y.

-orp S e ?|r c g{;@lg é}}pﬁe 6‘3}?8121 %ﬂ{lﬁt @gﬁl%g%{()%ip\é\fog‘}t i“;&tft?%‘ﬁ :gP tRe user and the

desagdaphi c details and billing information. Contact

i nformati on can include, without |imtation, nane,

gg%{)gf Zlb L& lthedﬁfog 0 n?%ﬁmgl T comanlﬂ%%rovﬁuigﬁgEet?i% %(')unseling service to
at leadtiong ¢fahd wear ardlebe seckatlmsaf birth, and self-reported

ethnicity. An order confirnation notification can be

sent u t .

Aot i o G 25 SRR BE ekl B Rlel 8k s gar s chita
phencgypeipedlictibn sdndse or ders can be subsequently nalntained

by a state machine. [00186] A sanple collection kit is

t n s s . i .

i honche e 4ol e Rsbg ofiBhing phéluplihobation from
the uses ehdsarg tBNhehotppic mfdroation fréin grepisersn dfe cglaviptingsstaps.ef ul

for this exanple include, but are not limted to:

i va, il 20dq :

o 39[ < Crl;ﬂagpl ed of glh 25 Wﬁgﬂéo?%ﬁglhgc‘o g?zfr{ugr ﬁlét gré)rr]n the user;
and ugjemibe fayaly higtom drom th@uﬂﬁt&l theeatquiatiog| Sth[@r ei n. Phe n ot ype

solicitation, for exanple, retrieving

seypf - | %Hﬁa&é 9&& 1ok d@h&rz:%ﬂ@ﬁed & ; §arr$ie 8r ¥5i8fality of causal

can be perforned i1 n parall wi th sanpl e processing.
genetic (yarigs| cogasppndingtolat least pewaeeagﬁnw disspsendrARe AMAEDIRSESIYN
lnﬁnﬂﬁnpgﬁéﬂﬁkqnﬂﬁsOfflCe or at a specialized collection

ite. Sanple coIIectlon and return can be tracked by

advanC|ng the state of the ordertracking state

meidhi nelhedayips efslaing 38 whegeip therdgdcerapsisesarlglity gbnyciqigacid
probeS @Bt RRcHRY BthEo KL ﬁlﬁ}am?%feﬁisﬁkgmc%%es%bme%% BNBbIRAIMs.

their state in the stafe machine. After acceptance at

the accessioning facility, sanples can be delivered to

t he genotyping facility. The genotyping facility can

return raw genonme data to a%secure data storage server

by secure file transfer protocols. File upload can

trigger an advance of the state machine. This advance

can trlgger a server conflgured to perforn1genotype

I T I T
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[00190] Figure 24 illustrates exenplary the input and
out put steps for report generation for two
whypotsmee cal parents: Mama Hen and Papa Hen. PCT/O510d9/003104
prediction is produced that incorporates nother and
fat her genotypes, nother and father phenotypes, and

rejativ not S d phenatypes. Any. or all of these .

v 3% abl D teue EoTaimad) wﬁervaﬁwé@wcw rijesraRrpd aray that SeiCctvely
binds itdtht phikdlityeéf chiisahgedetiD@riamhaithd yneSor oraAIMNOdi vi dual s

(and if this is not known, fromthe world popul ation).

T resulting child predi.ction may include.not only.

0 Do A PReRE adifie Bl S64ice doRPRig rats Birid BEa Rlitajfyof causal
geneti@varianed @hiespoblihg moerthangdrrelgessic idisedsbe chi | d

prediction will use different weights of genotype and

ggﬁg(r)it Z’ﬁ%gdg\ﬁg‘% 0 cé%%ﬁ%d!vlger% @Isee eQ(c)l 1% gtlxrg)l-iea ég‘:l’ Clg{xrgggo test a sample for
at least ehadricestry infornaativh ilackeofAIMDt ential child to determ ne a

presence of a plurality of causal genetic variants

CQyl €S j e . rare i.c.disease and_ .

% oA e 5 oORkRR LR ARREL SR R
probeg that\ielectavety Fihd fortkeiplutalityf aaysal gewdtic vatiantsaorrespphdimgtoyypere than 85

, i1d or potential child fromthe subset of

rmeg%%%%g§9§a' relatives with respect to the at | east one

rare genetic di sease based at least in part on the

pr3és encbhealevichef gidim34] Wheyein thedlgvisafurthervemprses aplugalitysof nucleic

. f t t hod

A L e S s

performng a fully probabilistic analysis on data .
cd7l ect’Big deviceef ctpim 33 uwhergje thetdevice/eompaingss, begd arfdygdhat selectively

binds Eﬂjt&l? Elg?a@it &JCgﬁsm éenﬁm%tpc&{eﬁg%gi%g Rgmbrg gg%%@ rQE giarﬁtic diseases.

ased on” phenotypic | tion ut at “Teast
one nenber of the subset of biological relatives. 4.
TRE: metHsdevte ofclainn3], whereinthe deyppiurtbenegmprissy p §padquray that
select@ERNBhdds (SR ASEst aﬁ_@JsH’%' ﬁ@%@y&hark&gﬁh\_lll_ﬁ ne menber of
thé subset of biological relatives. 5. e net hod of
claim1 further conprising delivering the probability
of3% he Prasvesfelasm 33 nehesn the device,conipyisss@ raeavaEBE pHpY to
detect38d MiuGBty of caulal GEAdRY tv@xﬁanfse&g'@@bﬁ‘dlﬁ%@th’éﬁl&g THAn!88 Irdt8 genetic
. logic configured to predict a probability of a
diseasghenot ype of a child or potential child froma subset
of biological relatives with respect to at | east one

rane geneideicdlbfehaH 89 DasRsn te db@dSurthét cBAprised A rdsBfiencing assay
Its of a test of the subset of biol ogical

res

to det?céP';lqub‘é“;‘." apegstry pforpptivedprkerdAM).p urality of causal
genetic variants and at |east one ancestry informative
meker Kh8ldMice of.clalii 80 CIATPS B8] or 40 Aklipdpdif theREliebbi bR ADM & it a
6, wherein the logic perforns a fully probabilistic

causal gengticvatantg  The computer readabl e medi um of clai m 6,
wherei n the conputer readabl e nmedi um provi des an
ou2put The devies df@taim G0, 3, B&POYdr 40t lRirdin MJedshivoIf @REAC Genetic

. of the at |east. aon.Al Mand t esence of any of the
aiseasfy ot ot Fjnsrogapaitos i at st VR L orst g b el
whereirtte stuEs ety odistibétPopgativab arediffdrénviad bPthe At R PHE AIM.

readabl e nmedi um conprising:logic configured to perform

a fully, probabilistic analysis on data correspondi ng

téga pVbEﬁ@P??HQFBE§USaI genetic variants froma nale

and a frearidtiag b @genetie tHstirig servide@bmbtising prediftirg aphrebabiliyyper a child
of ya chil.d. whereipn.the l.e.and. t he femal e are. .

oo i Rt oo RedlRnigT St hyieE Besfpyt Sine, wherein the
r padidibe isrbashdunieadt ircpadti oin tBe predeacesifia plaity afkxaasal geesd vatiants in
variants fromeach of the nmale and fenmal e conpri se one

or nore ancestry informative markers (Al Ms), one or

nore causal genetic variant¢ corresponding to a rare
genetic di sease, one or nore causal genetic variants
corresponding to a personality trait, or both. 11. The
conmput er readable nediumof claim7 or 9, wherein the

-, . - .
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conmput er readabl e instructions, wherein the
i nstructions when executed utilize the data fromthe
wo e@dasosedrresponding to the plurality of causetT/US2009/003104
genetic variants to predict a probability of a
phenotype of the child or potential child with respect
to the nore than 85_rare.gen%%ic difeases. 19. The

s yRerluph tat subpes phbiglegichlelalyes apRase 4 gy Bart 9t infeeediageestries

ahqured@&ﬂﬂcﬁei sﬁBse{T&tHlikﬁéghi_&T] a@gmg@a%i ve father f of I t he 18
chi or _potenti child. : e system of claim 18,
wher ei rd€i W&&r%abﬁl%‘?fdh%‘é‘flg B’P‘?"Bﬁ'pé g\? F‘g}@' conpri ses a
plurality of nucleic acid probes that selectively bind
t 044t he THeuhi@hddlof cRim @R udRteighB latl@tivgis cadtiadted in connection with a
. corresponding to nore than 85 rare genetic di seases.
dating,qr mapiageSeVICEm of cl ai m 20, wherein the nucleic acid
detection device further conprises a plurality of
nugsl ei cTieahdhqarotloRsn &k Atrtheedoaptisivg referlhdiat 1éast dk nle@dst of the
b oq%.qnceftrt.iqfor t.ive marker (AIM. 22. The system
subset ¢t biglagigal Fjatives {8 APDYSIER conput er readabl e
instructions when executed utilize the data fromthe
r eder Termelsqarfdiaing43,0vlehin tht ilfeadtancsteiesdrdlirifarred by a test for at
bﬁtgg%gi%g %@; g.agggjék ff a phenotype of the child
. fﬁ&ﬁ/ S ormiTRdie ‘'ng if a subject is a carrier
of a rare genetic di sease conprising: a reader
cot¥f i guA ed of oudlaaatidipdods for wiidatinguaiueleic agidisehuehatealetectoom device
vice nfioured to. detect : i .of .causal .
coplL§ o SR DU Lo Eh B, ARl i e AT By
pluralije nEtucleickicieegmeantiatakl ebibabt bimhediffacatsubset ofithosenraf dausal genetic
. rker (AIM; and conputer readable instructions,
‘mnmgﬁg?ng the instructions when executed utilize the
data fromthe reader corresponding to the plurality of
calSsal Penetdfclaima?,arttesciman first prol af the seheammives afisesiclec acid
' TRl - ed] Lur al.i
seemel UL SR EE Rl Rl b PRERA Sl et B0 kbl ot proopd ol o the
set, anglf whehan fhie diirst poal foesfnot earspalse fenetond nucdaid apid segmgut and\the second
meid St ng. 1M sanple froma user
pool ({ngs{il?qg%& e tlgezﬁr{%?réla\%%?hl\éﬁ%ﬂ%f'ei c acid detection
device configured to test for a plurality of causa
getfet i cTheagti cdglaim 47, wherain he nedl¢ie acid sagmerts obgagh peol laresingle
strande@ Bu 9§§&&¥kbng‘rnative marker (AIM; calculating a
plurality of probabilities for the possible user
genotypes at each |ocation of the plurality of causa
gelffet i cThgaetofglaim A3 sehgreimthe auqleie aciq segpenth eorpprise jopgor more
plasmids€P relating to the plurality of causal genetic
variants and the at |least one AIM and delivering to
the user the plurality of probabilities corresponding.
t 1t he Agwthod gf yaidatingzylpt of imanyfacturpd gugleie prid) segpence getagtion
devic&%ofnffidiigr conprising: receiving a sanple froma
second user; testing the sanple fromthe second user
with a @Biftg cadfiagqlyraliy pbnycleig acidsiequengs detestion deviges from the
CaSith DETEhGuYRLcIa8RpSol0Whértin @adhSiiSlkicGeid '(p@@laz%ﬁl%ri?éa d plurality
at | east one ancestry infornative marker (AIM; )
c Aif avsleie poidysegmsnts Bisbslsctiyely pingd a phiraliy ofitapst gepetic variant probes on
C Qhid RO dGicdsOardherdh BacBBN&LIL Bei bSt BASa BiRRRAL RDof the
results fromtesting the user and the second user; and
d lyrality phgpusah genste watisnt RreSesgmdt he chil d phenotype to
at | easdetcRitf REsehdt@r d6R@hccITthelpGalft§ 6 PRMsal g&ietic ¢hiant{¥6bes on the
met hod of claim25 further conprising providing
gtrElity obmsleicAcidiytestiondevices.0 at | east one of the user
and the second user. 27. The nethod of claim 25,
wherein the method is carried out as part of a child
phenot ype prediction service. 28. The nethod of claim
25 further conprising obtaishi ng phenotypic information
fromthe user; and using the phenotypic information
fromthe user in the calculating steps. 29. The nethod
of claim25 further conprising obtaining famly
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40. The device of claim 39, wherein the device further
conprises a resequencing assay to detect at |east one
w@r@easy9 i nformati ve marker (AIM. 41. The deR€T/ESWNI/003104
claim 30, 34, 36, 38, or 40, wherein the at |east one
AlMis not a causal genetic variant. 42. The device of

cl ai m 30, 34 6 38 mhetei at, |l east t f

the raréigene %t of i‘? 89% Miges Lvaliq "’é"d‘d&%@i"fé%e li?/YOHr&ﬁty of causal
di dehearc Viauarat;rdbeﬁat pr1=£lmt 61 the bluradity dfeaclkic tatid déde&iondetices.
populations mherein the at |least two distinct

ul a ons re d i at ed
A 2ol i S ARy o Lol A e g B e Pipfactured
devicésaglien g deeicyd £evalidnied.i Si ng predicting a pr obabi lity of
a child phenotype froma subset of biologica

ativ s of. th 0
orB ot Tt o a6 Pt e P bEpesSich P PR ficel it no
all ofth‘e phurglity bidautay gaietic edtinal profes ateipgeserar i ant s i neach of
the subset of biological relatives and based at | east
in part on the inferred ancestries of each of the
subset of biological relatives; and delivering a
probability of the child phenotype for a fee. 44. The
met hod of claim43, wherein the marketing is conducted
in connection with a dating or marriage service. 45.
The nethod of claim43 further conprising referring at
| east one nmenber of the subset of biological relatives
to a physician. 46. The nethod of claim43, wherein
the inferred ancestries are inferred by a test for at
| east one ancestry informative nmarker (AIM. 47. A set
of nucleic acid pools for validating a nucleic acid
sequence detection device conprising a set of causa
genetic variant probes, wherein each nucleic acid pool
conprises a plurality of nucleic acid segnments that
selectively bind a different subset of the set of
causal genetic variant probes. 48. The set of claim
47, wherein a first pool of the set conprises a first
nucl eic acid segnent that interferes during detection
with a second nucleic acid segnment of a second pool of
the set, and wherein the first pool does not conprise
the second nucleic acid segnent and the second poo
does not conprise the first nucleic acid segnent. 49.
The set of claim47, wherein the nucleic acid segnents
of each pool are single stranded nucleic acid
nol ecul es. 50. The set of claim47, wherein the
nucl eic acid segnents conprise one or nore plasm ds.
51. A nethod of validating a | ot of nmanufactured
nucl ei ¢ aci d sequence detection devices conpri sing:
contacting each of a plurality of nucleic acid
sequence detection devices fromthe ot with a
different nucleic acid pool, wherein each nucleic acid
pool conprises a plurality of nucleic acid segnents
that selectively bind a plurality of causal genetic
vari ant probes on said detection devices, and wherein
each nucleic acid pool binds a different set of the
plurality of causal genetic variant probes; and
detecting presence or absence of the plurality of
causal genetic variant probes on the plurality of
nucl ei c acid detection devices,wherein the | ot of
manuf actured devices-is validated if all of the
plurality of causal genetic variant probes are present
on the plurality of nucleic acid detection devices.
52. The nethod of claim51 further conprising
delivering the | ot of manufactured devices when the
devi ces are validated. 53. 5The nethod of claim 51,
wherein the | ot of manufactured devices is rejected if
not all of the plurality of causal genetic variant
probes are present.



