DI AGNCSI S OF SEPSI S CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains benefit,
waoeaeni1Be4 U. S. C.  119(e), of U S. Provisional Rer/@st006/014325
Application No. 60/671,620, filed on April 15, 2005,
whi ch hereby is incorporated herein, by reference, in
its entirety. This application also clains benefit,
under 35 U.S.C. 119(e), of U S. Provisional Patent
[0A@H| i cat MIETHOD AND APFOMRATUSIROR GENBRATING LPAB,
whi ch i s her ebPACGKEASFQESTIMAEE PATH LGSr ence, in
its entirety. 1. FIELD OF THE | NVENTI ON [ 0002] The
[0pP2Isent i nvention relMEED OF INMENTEONND conpositions
Oé@g diagﬁgsing or predicting sepsis and/or its stages
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di agnosing systemc I nflammatory response
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ion, of a disease.condition typically allows for
oot EEHE Phd opolt BRESTIECH 1Pl o icthpd B apbaratts for
generathgyiondipagkets 10 estimavopahl 18sdek ibRiwadn e WaTRs. | n
many cases, however, early detection of disease
synptons is problematic due to the conplexity of the
[ogdbgease; hence, a diseaﬁ%ﬂ@&iR@@ﬁ@Ee relatively

advanced before diagnosis I's possible. Systenic
(00011 ammalm pywireleds tsystesn mdpse seudtipbneaceesc belednas $s bhsed on

l.seases. ese condi t.i ons rii epsi s, )
cafliSORRES prulBR SetRaho li avhinee BT SR i uancaivith
IEBE 862 Btamdpadd) (g8 [ERE 80201 ) WTR Vs Aldterinifie WSn & attempt
def.ense system t hat trlggers an excessive and

reeiyeipg Andatraasmitingnpegkets basedpemike sirengid oloesceivef signals
i . : : 3 ' e systen c.
tr AL thoim Aeigh g TR U ARRSE Ui Sl Iy B BV
trapsuetting s wigankoselys enydbiphoWaRISs sar nevidanethally ideaffering
.2002 nul . .Pharnmacqt her. 36:648-54). An inconplete
“”ﬁﬁ é#@@ﬁﬁﬁﬁ#&e& apﬁg%hF§3§§é%ﬁﬁP ge%esis, in ?Ern,
[0GUBIt i buA &8y kéy pdrantbitdsii iehtay ah@néigpdieﬂ&t Hee5kdld (EDT) and
and reliable diagnosis is
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a dafianzeshot (XDneveipiisaiset bora WA ondeteatopingaphah it is

00" ' ES, | | ihe- enin
PoBER SRR AR GIARR, I AR, e s
receingdeignal poivenforaviieh rectpsion obe gadmet vaH bepittpti@edi Tge DT
from,system ¢ i.nfl ammpatory response drone |
repedgiia e sl decervesl Sprel powet fojavhigh brapABssion of a packet
by $BPBITRU WHI1Me delitréd) EThEDTHBESMES 08 8BS ot BERRE Same as the
eptic shock, multiple organ dysfunction ("MJXD'), and
EﬁiY?@%tely death. Sepsis may also arise in an infected

j ect | .devel SI RS.
O] 2! ARSI BANCN SRR chre
are @siponssuabonswhetd ibresmitislin Ghét yEdustion ofeapastyt with respect
" j.nf ection. "Sevgéﬁﬁﬁegstgg iﬁzas ocj at.ed w t h, MOD,

o WFIBEERATB S 2PATES i FaRiEps Aitrmeds Elar dRstansg thewe age cases
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) I%ctic aci dosi s, oliguria, and changes In nenta
singilianeousty geithout inprstaring sigrifienpiy yithedaichethexsbut they do not
heSid V. ' i.Syresistant to flu
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hypoper f usi on abnornalities. ;[ 0005] Documenting the
presence of the pathogenic mcroorganisns that are
clinically significant to sepsis has proven difficult.
Causative mcroorganisns typically are detected by
culturing a subject's blood, sputum urine, wound
secretion, in-dwelling [ine catheter surfaces, etc.
Causati ve m croorgani sns, however, may reside only in
certain body mcroenvironnents such that the
particular material that is cultured may not contain
the contam nati ng m croorgani sns. Detection may be
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respective corresponding feature for the at [east two

bi omarkers. Generally, the at |east two bi omarkers are
walesoouessod rom at | east two di fferent genes. | nP€hESHace14325

where a biomarker is based upon a gene that includes

the sequence of a probeset listed in Table 30, the
artl/ QBT ehi€ 26kl inf Plva AR Bacify @vh%s&ﬁhpt)e 0B6iRed ¥f one of

the gene, a conplenment thereof, "or a discrimnatin
thprfa@masﬁmeewu%tahe theireof or a cDI\lA ther eof , or

a di scri g nat

di scri ni H!}at i ngﬂ(g%"rﬁgﬁga%cﬁ c hg frctrécs SSIﬂne%?}Y%"S’ so that the
Wd‘dﬁUsesammmil heptt eadkl btlmir @bgvertheoADAY (hhd ot MMNS Wut PdanOktill

oteln e coded by the gene, or a

copRuRea A, QPF‘%&ME‘ Btertnd E:’F&F%Reﬁ%/l"% Fougterparts;
i ndi catigp ofyrRyTRUSR%AReNEDTULLIRE DAY {J bC}Ilgiageﬁ%nals

bi omar ker can be, for exanple, a protein énco

thge Fieceli‘fﬂaﬁi’omrﬁﬂch@éher#aﬂrm ghisghrpsboldeorlescr i bed in
Tabl e 30 é‘c&ihﬁﬁm %@nrgf\t taﬁ%sz‘agrrent of the protein,
or an |n |cat|on 0 ibove. Here, a

[0608]Ic r [ m The te'b@niqﬁe@ daylvduelli ahbdgsei¥ystdin detdPn®dsl RdREts the
i ndi cat es resence or

bf ra a \M];g et ect ed,
abamei Péle pajarae angeiEionperer B O le 1bghexeinafter
refFRdd fol a%@e%l%&n@ée’n%nt Ofhe ﬁﬁ]%L%Pﬂatel é@tﬁ& esei parameters

enbodi nents, the bionarker eco rls
wauld be faclhsateé if the WTRLs moulld)kmvﬁf fchele matip ilcmseer ketvaen each

oS SR o By ViR, 1o bk

waddpiloses WIRBas! anotheti iddel etéh bk GRAaKRES pbint L(AP) ihich
coI nn thr of Table 31. The bhiomarker proip

CORH P i Rgametersqf dhe WERLR, vosrtedid |1f1'@fapé@ﬁ§ﬁ€ at a
ceft@in I €l @&ulli?@ﬁﬂt iﬂ’\é)reb:b%ﬁ {620a® be ?}ig%%@é J)rybel&p @lil@\,\%DT for a

| east two bi omarkers are deri ved om at
givhrfnedglebaringsWERU. THeis bnowtedge rouwdd bhd:reaftéldre lwed iphlgoprithms

ai&@&%%%héﬁnﬁziﬁﬁ%ggg«%{tsgene [ st ed_ i n Ta_bl e 31, a

or a discrimnating fragnment or
[O(Qﬁﬂipl ene0btdihipigegdth loss astrbhidstigy atdo, beOﬁséful for positioning

dISCI'I fra nment _of the cDNA, or
PUYPAER 1H&%4‘fhg“ S? pldtre setcafaagh laspes bﬁéwee@p@rs of WTRUs,
as SRIF RIBRRALR R oftHe ﬁsﬁ?orf’&fse{f&ﬁ%jﬁ%atfb\b?ﬁfsa ggﬁfchiﬁ A% or

its COITpl ement, or a pr oteln enco
meghgroin s (Nesii ln@ mesiynetvorky, it isquﬂbled]ore,stlnrata the locat1on of a

n f.the Fur

WERES, ik P B¥oul pb BerBnRET b sote i imai ety ngtbe
a YEIRA), | ¢odleetiing rthe opathnloké re@ﬁnﬁ{tes-r iﬁbﬂn@ odd, o¥kevkral different

,ﬁhﬁ]ﬂrl m nating fragnent of the protein, or an
AU Scation of any of the above. Here, a discrimnating
[0 ecul e gg[{gt SRR .

G\A%n det g?% %551% c%%(glgfg?{gdshence os:)‘{ogixun ge& &ﬁa{t%gheu
patthlpse to dier WTBHstis desived.pt, cDNA, anpl i fi ed nucl ei ¢

d, or te n, | cordance with this enbodi nent,
[O(flﬁll PI% A &of the present invention can be
[0zl ai n e (ijééotlﬂ@lghtﬁbrﬁéﬁhﬂahﬂeﬁﬁlsﬂﬁcﬁ AES: WIHBD S estimate

skilled in the art, or in an assa\\s/) descri bed herein,

the gathelost peliesnotiasik apd asirepnd JEERY theé iz agighbering dhe first
f

T o L o oo A BT o Renprgpives
gene or allele of a gene of pnterest (e.g., a gene
di sclosed in Table 31). In one enbodi nent, such an
assay utilizes a nucleic acid mcroarray. [0015] In a
parti cul ar enbodi ment, the bi omarker profile conprises
at least two different biomarkers that each contain
one of the probesets listed in colum 2 of Table 31,
bi omar kers that contain the conpl enent of one of the
probesets of Table 31, or biomarkers that contain an
am no acid sequence encoded by a gene that either
contalns ~one of the probesets of Table 31 or the




to all or a portion of the transcript or its

conpl enent, or a protein encoded by the gene, or a
wale@enisssnati ng fragment of the protein, or anPCT/US2006/014325

i ndi cation of any of the above. Further still, the

bi omar ker can be, for exanple, a protein listed in

fré@ltHEBr R lisHbn peRELuded lgfth@ sbcHIrWTRIAL *ﬂfq %?Ee&]@? Blat the

of the protein, or an indication of any o above.
finge VETRY i wblﬁ pladetarnining ¢he @ower fat agjneh tthe seeond WIRU

le f det di cat
LR s TR e SO ELE R i 28 S
why this dg hot pos@ﬂﬂw\l,n thepdurferg st e SVEANCiedhnology:
Oﬁﬁ%lce Vigiﬁ% hggf or .protein. |n accordance wth
[0Bfgls " enb HsHFsen ppyer by APsoWV Eilds, pnesMPs in
Sth{RVSThib O WADAKS i OBBRESy S ot BHarFh ARSI DI AW TR U,

known to those skilled in"the art, or I n an assay
Forezemmedhe@xisting $02. i £802. 41 bsmeniission ﬁuwhr amta;ls(TPC)

SRR S8R S 5 BB Se B e B

sepdcé sat(BSB) t}es(tés 06t talbe@lxCedilied ForgRBE1 b1y plirpbest If Shdhld be

lugﬁgg e auiclo§§§ Table K). In one enbodi nent, such
e &ngﬁmmr Fanemissiandgasierbelow thatgememum

G R ki b Rl B L BRSSP ber

WTREIse ARs, pOMES] Al t hough the methods of the present

entio artlcularl usef ul ectin
pﬂ%dl cti @gﬁﬁ% Oneet gt Pgé’ﬁg %gaii ﬁac%ﬁyéﬂ:g[h g}S&e c8n V@ﬁ% on a
paoketddisid. This ixhﬁln&fﬂhaw ihlorderdeF ﬂie&ndt WERU thestRharant path
nmet hod sed for_an ect: including, but
losFaepRaHneal o5 thegarend @%sze% 4 VEPRH g By oo Tepeive a
paCketPBbROLIRS sGOUd SWERET hep 5\951' Gt S\EH&? th& g)aaket was

bi ol ogi cal sanple can be ta e on1a S ect,
transptitied ofoudd obar kelieated iiwide athml eacket. be Ging ushedsame

f er _profil o) d from seve
oyl the ey BROTE A ol iRl i S0 £ UELE o e
trd%@met&dms &hte\&)zt Iléhl/&l)mgll{)qw ?édlﬁ@ﬁTP@ff Uiy ﬁfahfécé)&éﬁﬁnge

r exa opul atj Qqns that include_subjects who are
me?xae%%q‘iwe ugsH aideticated Frmvay signalins sashangepngrannot

be@é@pe%idﬁ%aQI&SMdrM&zer,%g/ﬂfo RLRULA }frb,gepsxliaj?ﬁ‘o %n‘ﬂ@(?WTRUs

Su jeCtS at akﬁsrtl cul ar st age o S uatl on
tha alteh@tmd@n@ne S.pdvfscémarios Whepet WdeIésaaimmft ddiesting their

T XN —

cajBldRSudshé syseemwslﬂlmdtekeyatmg HBIIURE n9a0 inside Mid AABsPBSSs in
e of sepS|s Based on the di agnosis

articul ar st
th‘? EXTHRRY ﬁg ﬂg@ ofdba gdh doss bﬁéwseeéig'ﬁms emtq different
WPRUSRRFRRJedirgq t r €at ment regi nen can then be

i nitiated. [0020] In particul ar enbodi ments, the
001§V ent i oh Ial menprsoenatés, khe éirsﬂ]WT]ﬁUemayefodllhealﬁ the second

r t he. deye nent of sepsi s or
WERAROR YR o Bl W TR ahitf i S LR oy thiph S pivpdmum
powér.t TRisph&deHe the\assé iftheGesdd WIRW us@@ﬁ&ttg &anﬁgexﬁent
10, 11, 12, 13, 14, 15, ﬁ?
gélq% 01‘389fe§1§1 mgnagenient fechmquey Itaehoalcd bemot@bthat in
5...130
socfiariodheis YPPRU M pf dohusiidRies hdropd flampbdmentinamptors
190, 195 or 200 or nore biomgrkers and/or reagents
used to detect the presence or abundance of such
bi omarkers. I n some enbodi nents, each of these
bi omarkers is from Table 30. In sone enbodi nents, each
of these biomarkers is from Table 31. In sone
enmbodi nents, each of these biomarkers is from Tabl e
32. In sone enbodi nents, each of these bionmarkers is
from Table 33. I n some enbodi nents, each of these
bi omarkers is from Table 36. In sone enbodi nents, each
of these blonarkers S fron1F|gure 39 Flgure 43,

o o~ o o~ o o . oy
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plurality of features in the biomarker profile of the
test subject satisfies the first value set. The nenory
W@bk®e/1e8pri ses i nstructions for reporti ng whepdiBUS100€014325
plurality of features in the biomarker profile of the
test subject satisfies the first value set. In sone
it 8P BdideERhble thetinendtie p@mowse bf WIRUE leve® MDik iceBfiot hear

instructions for eval uati r the plurality of
them a1 hexedis carrenblyfooway k& n&lo‘%@ﬁ oo digtate de pnathisr SLAN

no<féa€o' 1ﬁg§eﬁ§ fs %ﬁﬁ]%%séigﬁ g§W§1e r ev%ﬁttb%ﬁﬁia{tg @%@flsé &8 spemﬁc
secon ue set pre ts that the test subject is not
trahsgaédsyort pnmhexpﬂmarsse@fymwlsimhxmwmn tlsat cande used.
menory furth ri ses ructions for .r ce|V|ng a
ThiFHLE] Fpyiiks 1 fhe AP HeRES, LG ki Bidgioned aB6R v 0T e,
[ootib}e pl urd dhoveimdiftaindd @Ssuel réiﬁidﬁigomfﬂs@éhdaﬁ@ﬁé |(6r nf the
the test subject satisfies the second set as wel

lack pftmrechandsras) Guppeidie PHE loseerdmation ‘mtmean.W{,FRMs pose
t

s YBBE Il GG e S ol eV 30

valubdopthe abhntmissionbponar dfdhe m—:mglxhormgsW&'RU eakichfio uot very

k | i st Tabl e di
BRI AET FUABPS AEARE SRR VAED B agprgr find the
poé%ilﬁﬁgf Hehs ﬂélﬂ%lﬂwm Qsés a tiaBRhTsica pdwerdld@eRBian the
ment of t resent invention co rses a
mamrgutlvallnswtlgwam@ﬁxﬂg@médlwms ean poaplefaly Brevenbang P loss
est{rﬁéﬁ bb‘%@e mﬁ{géﬁsﬂlh@é}?%ggmlﬁé gLty of features

I'n a |onar tures are neasurabl e
aspects of a plurallty of bi omarkers. The plurality of

Lpmar kers conprises at | ee biomarkers |isted
mORhPTable I . In sone enbéﬁﬁﬂ@%%€§ the plurality of
[ooRBPMRI KM% resattifRsntith ik Gapleniaited i Wik Sotigdrchtion

in Table | In sone enbodi nents, the plurality of

syshetenterdect WIAND indudingia nueality of WRW oRG Rerdinatingaede,

(e% Na] 8BLcs bomtRBASIA Rl dacRACL I AHRRAErHh ol A3¢ gno of the
t esen ventl on provi des a |g|t SlI ghal € Ogleg

WERUatcasedond ona\oé tlm)Wﬂ}Rlis nbhacabedmabingatode irasniits a loud

th I |t f ' k
vt poteafioBpndest mestren AEH T e BT el fhaloha
padkef gBRAB0AguARREESEgOhn@ tithidhAtd dtlefdt dHedbRd Attt at a
This plurality of biomarkers conprises at |east three
trappaigsioepewey specifiechbyrake loud packst gepsriapigntieguest) message.
Opgigl\}%ﬁ O,eglllec tfﬁs% IW?FR@ %r&rf‘s r%bss ébjl(?\ir‘ﬁ ga§ktlﬁ;' %&abﬁn resg?nse

p sepsis n sone e I me ura
mebsagen rAkmsnd: ongpofi the WHRUk eaﬂvdscthe ldwkgmkkteatmd ﬂetermdws a

T f ..
patl loimprOFe Hif RRUQY AU padabe segtitt BHI Heer difatingythe
S1gh5]1 s‘t'?éiig%h bfthd 1008 Bhclek | hlokn fQidiemiast %hﬁﬁﬂésﬂi{}%w&%ﬁthe

ital signal enbodied on a carrier wave conpri sing

:budlv@g@&n1nat|on as to whether a plurality of features
in a biomarker profile of a test subject satisfies a
val ue set. The features are neasurabl e aspects of a
plurality of biomarkers. The plurality of biomarkers
conprises at |least three biomarkers listed in Table I

Satisfaction of the value set predicts that the test

subject is not likely to devel op sepsis. In sone
enbodi ments, the plurality of biomarkers conprises at

| east four biomarkers listed4in Table I . In sone
enbodi nents, the plurality of biomarkers conprises at
| east eight biomarkers listed in Table I . [0030]
Still another enbodi nent of the present invention

provi des a graphical user interface for determ ning
whet her a subject is likely to devel op sepsis. The
graphi cal user interface conprises a display field for
a displaying a result encoded in a digital signa
enbodi ed on a carrier wave received froma renote
conputer. The features are neasurable aspects of a



[0048] FIG 17 is a |ist of biomarkers, rank-ordered
by their respective degrees of discrimnatory power,
WO d@attifssed by PAM using T-12 static data obt aPeiruSIonem4325
a training popul ation. The bi omarkers are referenced
by their corresponding Affynetrix U 33 plus 2.0
[ooRbpbeset na”BRIEF‘@ESCRIﬁ'@HbN @Tmﬂ@m\ﬁtmm

provi des a sunmary of the T, MART, PAMB and random

[0026} est s A mPYe d,etaéei nmdmﬁa@dum of the inNpniiermiagibehar firom) the

iS5 RRSA A SRRROBLALEY ARG, 8075 LA Shaaliod
coxﬁﬂmticai with. thp GQ&dhhpdrlyEng dfawings sﬂreaems the nu rrb er of
times that co n bi onarker.s were

002D or 1 arliEwS Dena iR EaAL Ao BRSHRY Jp S Backsts Age sent
fro{ﬂ ) c%&atﬁﬂ%om-r@né o3 fnbrEWERUS Y alwHEREY t&hBfinSeation

| coxon (adjusted) test using T-12 static
sysdemacon gareddn dccondance witihribe prptapd inYerdion; The
mar k r f e |
fod%ef e Higufy £ 1§ &1APALGHHDN JCkEr A BAANAAon system

inchadihg agﬂll?IngyB oF VEI‘EUSZ\@hichI kst $I&hﬂ3alatmengas rtaltkl;ansmm d.atnd
ranki ng o i omar ke s us T-12 static data obtaine

recerisrIpwd pREKELF HYy 259 thepEespnigingention

[00 3h ustr qilgﬁreaSQEaasﬁb‘fv' &%&fs&ﬂ g f&eéseﬁﬁbﬁmaﬁﬁg ge@h loss

Iscrimnati etween a SI RS phenotypl C state
betrernatwerWIRUsyn t dnsonsiagee with seps iemhedimentsioRghe present
R not ypi c. state characterized by the absence of
m§elg Ps” usi ng T-12 baseline data obtained froma
0(12'4@! ni nghgafwhaibla)ﬂowndﬂgmﬁdﬁrmgrmﬁsh ofisstiihtidi renh loss

of the present inyention. [0053 t he
beesp BN LB ase 6n FeRrHon Ao ¢ ovd PO rieoReragion
re @gmegsa Qr iElefbyld (.%%r(ﬂhai!: h&node th Abihnte #4th another

asel i ne data obtainéd froma training population in
enﬂmdnn@ﬁnﬁehmpnmeahnewb@@nn%md of the present

iaventi gp. The .bi oparkers are refe
00281 Fos pdfiarrinS e Rl FloBesth 36 P B itk nath Joss
be@i'ééﬁrtﬁorw TRUEhad o[n%ﬁéitmﬂs@peéiﬁgd lbly %Ib?d@eekétf%nexéation
over a accuracy, sensitjuvit nd specjficity of 5
reqiogtaesEs FROTBRIN B BERIE WARL Serordapes RatRisk iber
emBiESdn, o@‘?ﬁ@ﬁijes*éﬁ’c Rerehtibg. Pasel ine data obtained f rom
a training population I n accordance with an enbodi nent
of the present invention. [0055] FIG 24 illustrates

00787 EETEL EPLRESRRIERIOR AR 158 TARERERRE ERODRRLs

(00291 er enc@thebyretdiedd tod@ire£rER0N WT@Uéﬁdlumttrutxs hdt 13Bited to a
plus 2.0 probeset nanes given i.n Table 3 [00561 FI G
usenpquipment G a mebilspEation, aefeeépaap ilgisphsaythsy untt, a pager,

or sngﬂ Bﬂ%@ A% df%@fcis @é%&ggé ﬁfo 6’% % 1?% {¥relRB Qnﬁ%}ﬁh&ﬁtV Wen

eci'sion ru redictive analysis
refofnetl¢o bereatiys, AnRAlpssuBimy ASH luecluddm bortas haddignivéd tohaeN ode-B,

vent i n and_T- s bt ai n
st LRGP o S FOTAPAR Co ™Y b bp P isfa) s Qo) e ol
cohiBédtRmSenvicvnditder ed by the| r respective degr ees
of discrimnatory, power, identified by PAM using

0078kl | ndncdiedolpV I RRECHPEARAA YR TH@Y asfﬁmtaﬁnamodwe a
K

o igh S e IE G- o e B0 LN o station,

Tabl e 30. [0058] FIG 27 illustrates CART, PAM and

random forests cl assification algorithm (decision

rul e) performance data, and associ ated 95% confi dence

intervals, using T-12 baseline data obtained froma

training population in accordance with an enbodi nent

of the present invention. [0059] FIG 28 illustrates

the nunber of tinmes that common bi omarkers were found

to be inportant across the decision rules devel oped

using (i) CART, (ii) PAM (iii) randomforests, and

(iv) the VVIcoxon (adjusted) test u3|ng T-12 basel i ne

. I F A/ 1 o~




[0082] FIG 51 illustrates the overall accuracy,
sensitivity, and specificity of 64 trees used to train
w@2@eaisson tree usi ng the Random Forests net hedr/bsmeeo14325
upon T-12 static data obtained from a bead-based :

protein discovery training population i n accordance
[
A S RN Ach O B Bk 2R 4 R i 8 rcture
bagecseviee set|(BSB), airne dnashi prgnt, heesly ABsorieh @ortal in a mesh
n&po ] FIG 53 illustrates a cal cul ation of biomarker
tance, summng to 100% deternmined by a nultiple
[oem!l ti veThe#s4a8és00T the @@edewi\ﬁﬁenei@arx@%ﬁ Be Usdofgbratelinto an
static data gbtained froma bead-based protein
infgeratasleripeuit diGHion peppbisutedin » wirguibgompresng a wultitude of

b resent invention. [0085] FIG 54
lng‘%mustratg 8EW Hgmrsgtrlbutlon of feature val ues of the
[OBB@narkeLQJQQEdﬂﬂﬂﬂ_gthhe MART approach |IIustrated
3 between the Sepsis,and SIR ps. U i.n .
0345 5 oFF AREERR i, et PORPE e ol ee P et dention,
Wmmmmﬁymw ot BignddRPHhR] pQEkets) (HG%M&féﬁ‘réJ‘ t@Qs “loud
i ment_ of t he present invention. [0086] FIG

p%Cka@’s’k Ahe Bigh thanypission poarewlmyby thietvia hospioveipl thﬁem@ket is
I f
ol DR, T L bl WA 3E38S doud bials Boed not be
digdeheds ooy spesificFRTR Wiet grgup loé VWR)UBJH«Er@n(EﬁmpI)ebe broadcast
ese ' tion.usin -12 static data obtained,
tohE 3afof S0 retir Re At 2me Reatonciy is0REl 4 RiehPRrnS
WARLDrdbiegs Wot balailafsThedicERMatOfoft 18 PALRS Bk to the WIRU
i nventi on, g)087 FIG 56 is a |list of biomarkers,
tranginitting she lpudypacked ary dosydt sivewly efgnn@snga the signal strength
of ‘E’h@ féc'e gﬂ%@& adlR0ES t é ﬂﬁ%‘t{)& S‘lgk.tg ﬁltléégon nger of the
static data o alned rom a bead-based protern
lowld paduasr ot mtanaagtlmomﬂhalbssnestlmamhtaﬁiﬂmxvddtlby asing the
P |nen§_of the present invention. [0088] FIG 57
°§?%@$&@§~ Bummary of the CART, MART, PAM and random

PtBI EBsdsYdBRE)TrahadidsidnC Poiver G newd tPadkéd@Bins) on rul e)
per formance and associ at ed 95% conf i dence |ntervals

usi ng ~T- Receites SignpdtSirensthi Q8 d.ondoRackebdBmbased
protein discovery training population in accorg%géﬁmn(l)
with an enbodi ment of the present invention

(00325 58 Prldfesibiythsttahemiusidregonad: of thetsud padket Brindivated in

T e AL S e 1, AR50 o
pofviet mayPaldo Hel poriddddnMronaast $ tﬁeqm \&hdicaﬁe&/%d %OWTRU

(adjusted) test using T-12 static dat’a obtained from a
upgBsREspeigbign jeothei APdios covanynicatedntong WIRI atsi parti of other

es
sig Sl AR gl oyt B D i A shREm B BRI ppresapy in the
IOLC?Ache:;VARTndlEM toanmdewmfg:iWéiﬁ'R@ﬁ elsdtsit (nRﬁgloud p%acket and not a
CaSIIa ecision r ertor nmnce
nofAT Bish: Bramrapuohs HAIEHEEoT ROart e W Rporsgshould be
eqfhBol thedabAnttizh afaﬁﬁdmfsgl@mpawbﬁ SRR ERTPLALS I ting  the loud

confirmation training popul ation in accordance wt
pagkdto Ghiremsupgs thp avidest poptiblerprem farsnccessd eaceprioy of féleeoud

pafhiahd (8 RSP AAE SRS, POSAIEEYR s RBEBaRfiabity., Note

nuclelc aC|d data, in a bar graph fashion, in
accordance wi th an enbodi nent” of the present

invention. [0092] Figure 6 1 plots the sepsis

predi cting performance (accuracy) of each individua
subconbi nation in each of 24 famlies of

subconbi nations, for a total of 4800 subconbi nations
fromTable J, using T-12 nucleic acid data, in
accordance with an enbodi nent of the present

i nvention.[0093] Figure 62 plots the sepsis predicting
accuracy of each of 8 fan1I|es of subconblnatlons from

L e oA o~ . m I T




[00108] The "onset of sepsis" refers to an early stage

of sepsis, e.g. , prior to a stage when conventi onal
w@kioaitcssb4 mani f est ati ons are sufficient to SuppOF/USH06/014325

clinical suspicion of sepsis. Because the nethods of

the present invention are used to detect sepsis prior
thdtOpekbtsBrhbl Thar® BRE FackRtd fhahheSHaRaaited 464 N@wer power in

conventional techniques, the subject's disease status
order teiyade- @%@ealgsfcf&h%m}em@aé@méqrﬁed retrospectively,

n the n
0038 ous TRRRGRET ST SAREES) MERY TR blnffliing the
loudepanives sheyltli dsé be mntluded in thdaforampent fielfl, sdthat receiving
jnvention ds the present invention can
WY Bl piighishR ARG hecpseh Losh aBpo BEAeBHomA o1 | gi
(0034 t he | RitRELdtPKTy,N68E PBTketh QAT imSIBMRAEEBP BhS existing
_refers to sepsis associated with ordgan dysfunction,
sighpHeg &remesi sent wiilcr iransmission powes eﬁscted ibydhe ransmitter and
r I
B T s
expiﬁmiﬂg bs rthereiiewem fiom amattatheat @fjpiggy[ Bﬁélk’bﬂ] mfosﬁmh iof element
10ck” refers.to.sepsis-induce ension that is
(UE) 3R Hhe ehoHEE sismalmgdetat ANCRET ARG FRTRISORE Rosieg dor
théi'[tﬂld/\’i)héké%%nf setwsy GhePREERBL RS patY RARE &)Hé?'s‘?éhalmg
0011 converter" ‘converter subject refers t
ex asgezm‘plbﬂm $eildesgf3§}@dpud\macl§ﬂtogr esses to clinical
pi ci f t ect
003ER: o e AR, M PR B (P15 S B g Frames
ard' nestt totalar derthe @ole’ o*fmlatdrmmkteﬁr Thiehj sspéctivef ﬁ'aﬁsﬁﬁ.)ssiim

SI RS- t oes n rogre
DO TRA By SR BHUGH (08 RarCopre G oERE p BRmsitenlg o the
agrd) ?ﬁ?& dbﬁerﬁﬁﬂéd %Qﬁ’smfsi!ﬁhcﬁb\’vé(r il 8 tddeShates are

[ 00113 bi omarker"” is virtually any detectable

commpl(mt@ld te tbt VISR sphsoodien, meanse suchias neighbor information

Slgg‘riﬁggogl ycan, a glycoprotein, a lipoprotein, a
carbohydrate, a lipid, a nucI eic acid (e.g., DNA, such

[0086] c DNA Antditiomali ihfoeehabivA, reemam; lcﬁMthckstsrrRNA) an

ani c nor. g n| ¢ .chem,cal at ur aI or nt het i
10083 Yrver Plnd pigiet e 1esd o8 2 flexible Frnoatipg meghanign tg help
rec@iv%ﬁé wWwTRetk d%%nﬁ‘i% Rk %a?émgte?.@ r('tfHﬂ%ﬁﬁééiQn E)B%F@BTOBT)

any of the foregoing, that is present in of derived
The fdlaveing lp@raige’ms nmrﬁvl neportpy (iv additiontp the WIERY 1dent1ﬁer
nd that det ect
and B8 (G RKioh FoReR ok B8 GRTPAUSE ok st Rlpri uEhA e i
neededbit@mledkag;nmatmchTDRU (s&ﬁtertxarrpl e, detection of a
particul_ar at f t he presence of a
parti cullg nFQHN‘? %ﬁ'r‘rg,‘é‘?t}l %?S% Eﬁséﬁrc“é?n@g%%?hw
assBBatdielo 1BEAMPRYT (é}'ﬁycﬁ%b ‘HSSJfIBSS 911 RIS Sadriffer).
particul ar anti body can be indicative of the presence
of a par Thelpeweamsed éntraasuit pasketseithpr thrart loed packets.
bi ol ogi nm nat ec
fr agrrent%?A ﬁ%tn%oq%tlg}_ﬁ%se %f; &%t?; lgie?ﬁrcelﬁ 4%9\%0 & gen (Pereco dther
WTRWect ed, |nd| cates presence or abundance of an
above-id f| ed co ound.. [00114] A bi ormarker_ can
f or exaﬁ"g il siensy éfréag?h‘ 2y peeasitherrghcofipaskets that the
serﬁl'e{‘ %@éeh%dreaﬁ%ﬁgr WTHNE (R Yadl HR 'eaﬁ@mgie% WERU)
detected in or determned to be In i ol ogi cal
sanpl e. A biomarker can, forgexanple, be functional,
partially functional, or non-functional. In one
enbodi nent of the present invention, a biomarker is
i sol ated and used, for exanple, to raise a
speci fically-binding anti body that can facilitate
bi omarker detection in a variety of diagnhostic assays.
Any i nmunoassay may use any anti bodi es, anti body
fragnent or derivative thereof capable of binding the
bi omar ker nol ecules (e.g., Fab, F(ab')2, Fv, or scFv
f ragnent s) Such wmunoassays are vveI I -knovvn |n the

.




bi omar ker profile 3, above. [00126] Those of skill in
the art will appreciate that other nethods of
w@orpaisbd on of a feature can be devi sed and aPCT/BE8106/014325
nmet hods are within the scope of the present invention.
For exanple, a feature can represent the average of an
ab u ndancé) Aflisa obtatabdkiations ofyseckbtsha g tedsertREPLR@Fved from

ma s at two _or nore time points.

otk b’ﬁ@#ﬁgr? i @e%?‘?ﬁfgedtc arropBt of dige flppe wiadee dor eadhi other
WaRU)he abundance of two or nore biomarkers froma

bi ol ogi cal | e obtained froma subject in a single

tinme poifitT nE]ToWI%B’rthp seriddreor imywallkydhe sapdératoat other
WIrRAAL three four, five, 10, 20, 30 or nore features.

in one enbodiment, a biomarker profile conprises

hundr eds7) Bie damhdmuismdssma{t (Ce) wigife d8@ by the kdhder or

SO f biomarkers are neasured
ki neb@’ﬂ% eg}gﬁ:g Qut @ﬁ $uction of micr oarrays and
the tec hg) TED TuRed by %@@%@ﬁﬁ;ﬁﬂhﬁk%&ﬁ@’& gh et rE% Wby

obt ai n abundance data is wel known

the genderabgrkothey WIBEsi ci, 2003, Data Anal ysi s Tool sfor
[oé3 M cr%@%nan & Hal |/ CRC, and international
publ i cat 03/ 061564, each of which is
(008 eby | ﬂinordmwah&dtﬂye aiﬁﬁﬂteflsignalﬁlg Beshd®biH @ley useAaloud
y of probes. In So

. it
pagﬂﬁe&r &Y é@ 1 ggfﬁ‘ﬁagﬁ ang gé%eli)@gad@t écontmnmgtna&ic gontrol,
or tHanla@emBht RifRAKEH). Th Bhis AR, pﬁéﬁ%@@%ﬂ e whifle ga{céxgpsrlﬁ)uld be

di fferent ﬁrobes on a mcroartay re i'ze,

tragsmitted at the pewerofthedaudkpackethus, typically, the
od@atio : n_probe sot | h m cr.ogrray and
[ a gubj ecr:tt§ 5 b’%ﬁ%‘fﬁ’?" SRERE resgorRathice, a

(004 ee t @Maﬂ&hﬁ&ﬁﬁmﬂm pacl{&s ﬁ@éﬂen&tﬁtefesﬁ%tgﬂ % pecific
it can_be the case that ﬁer e

ondence. er,
W’flgﬁﬁeﬁﬁwa‘é‘“e‘" 6%%135%’ itablq thasdhiretreasmissinehe poldiye;l_éed to
188 etehit BY 826 !
b e S AT LA -
cooaéwagﬁnatwle\mm mﬁgast/zemtaeaa% cﬂoﬂti’rﬂhﬂg the géner&oion of loud
e t ge, can i nclude an i ncrease
P8 B0 A L A
peltfdrmaﬁmn@@emln@ smc tlod %ﬂec&iﬁé Ml SRS Iﬁﬁﬁ%\eﬁaenﬁ; hecRRSRE or

rticul ar stage inthe

posb‘i‘%rb‘f“g?g‘aﬂﬂq%? 1%5?)%&”5 %%Yﬁfﬁ’@hot ypi ¢ change can further
[0o4pEc! ude e, |

state oﬁ%ﬁe‘}a subj. eﬂg)twe1 £ %ﬂﬁﬁ& %g%rtﬁ ‘gﬁ(%%gg 1804 B Ra e¥s dre sent
fromes eqprd maélrgsmt 1Q5¥ togorisi @rmpkec W THGS léﬁﬂ’ﬂ)i(ﬁ\; infa wireless

con%ﬂﬁ Hﬁ?tﬁ)ﬂ ?&?ﬁ:ﬁedbocoggg}%;eg]tr}?lg\ﬁgq%gglégee\%gﬁg g lp)?ﬁsggg&vgn%12n

Mapagmemtmﬂmd pddkets {phishizkidgicaalbe BERRYE BY sighHfiflg from m the
observati %

ﬁﬂ es caﬁﬁgg‘gtermned via clinical

coo S GvARYi tertae eremione GUEBUshblO thag are to
tradéhit- Maym hekdthe t used
raher ein, t hp ?{eértm Sgégin%igg%el}% zfra ?/1 e 1&18 ?eh%e%lg 8@%&5&‘8% ghe
cooydipating ndied16fe dirsh tensmitting a iuudl p@ék@egéﬁﬂaltﬁm &equest

moZRERTAT o B TRIST o LRREPke: drperoip bobimessese

l15asapbe edubidakt tchsl[l WTRUE age &nﬂ@ﬁﬂié&n@fo@ BEtHd cﬁ)ﬁrdlﬁgﬁng
exanpl e, guanine (G fornms a hydrogen bond wt y
cytosine (C), while adenine.g.ornms a hydrogen bond only
with thymne (T) in the case of DNA, and uracil (U in
the case of RNA. These reactions are descri bed as base
pairing, and the paired bases (Gwith C, or Awth
TAJ) are said to be conplenentary. Thus, two nucleic
aci d sequences may be conplenentary if their
ni trogenous bases are able to form hydrogen bonds.
Such sequences are referred to as "conpl ements" of
each other. Such conpl enent sequences can be naturally
occurring, or, they can be chem caIIy synt hesi zed by

' g,

N a o s



reconsi der exenplary biomarker profile 2: Exenplary

bi omarker profile 2. [00142] In this exanple, the
whewenrises profile of each nenber of a traini NBCT/US2006/014325

popul ati on i s obtained. Each such bi omarker profile

i ncludes a neasured feature, here abundance, for the
nddeabds;rlet, ol WERUAof 8R! BEITEASHG h ;

abundan%g for the transcri S?eof gggcgfsg%ér%g%% &(regtlﬁlrl(éaSt
mesgeges, Therleudnprrkeh generaties requast uvessagy Blilahay also be

abye itsr bt t jsion.rule In
o e a1 e B AP Tn R 90 ST Sy hanes, sueh
asdcireines invelsed desthei dsaociatiorBaatliedticatibn loragdnisB®n control

final product of this data analysis algorithm the
pra%eé'lﬁllg?sgn rule, is a decision tree. An exenplary
[0048]i Si ONThé efotMatibh shtaah&Hin thdlodt  Fack i

deci si on rul e defines val ue 1sets. meﬁdgu%ﬁ]g%’gﬁ%ﬁgogé?qu%t
message 41t maviadigate pre ohmere off thedplowingA subj ect whose

bi omar kef . e ti sf hi:s value set is

li kely to) 'ft;}g%%%%g%l\g%%%cﬁ OV,VZ% eé)x%lesérgﬁgra }ﬁ‘/l loug Q&C%%ﬁ- of

this cl a@sThesinforemgticar (gmonkudl wesibls fidldeTBledlaboVd)th Seport
in 364 01.d[ O% 4t3] Anot her such value set is predictive of

a s%ﬁlt j R _?ee state. A subject whose biomarker feature ‘

val ues s3tTEE YirhitgSofVHeafiShidsTon oiéé (‘?f'xﬂo}ei"lgﬁﬁ%ﬁﬁem.

septic.. An exenpl ary val ue set of thi ass
Se@i’@&rﬁP‘éPv &0 passible, ipclugingnbirtbingt Kmited teet 2. [ 00144)]

In the case . anal ysi,s al gorithmis_a )

neural networ Péﬁ% lg%lhg 8}aﬁga§1ﬂ) flf?gﬂpr"b@lﬁﬁp%’fﬁ?%P%m’d
betvesemaducemssivertkammisy®ins of hudpagkeisopr i at el y wei ght ed

neural network, one value set is those ranges_ of

bi omar ker pr &P A %’@@fﬁdﬁ@%l@@éﬂ%h@tg-wnq), vibirea specified
tinvewgldoed neural network to indicate that onset of

sepsis is likely. Another value set is those ranges of

bi onar ker pr &) X@elf 2a¢niria opatlitem (tHiggerMhbl beaunettdueh as:

Sepeis is not 11 kd Soeliifsioret B p e ERR S neR VB hor

"probe spot” in the cditauinbef ofpAiketdrd-transh®ited Svitlin a

.Ssingl t ded DNA nol | . g., i ngl
corfyibisile Ge BRI SReE G aYRRRRER | & DNA of | gorrer).
ref err ed) ThelRifhdr Fretbivdd PMtkets tAhrd §et9§1$%mit9eél Cﬁ)agkets

.determ ne t he abundance of ‘a particular nuc
Wioin g cedai Emerpariasl ahpieca specifiesbithregiotldcan be used to

(o g B AbtidieRlEh ol ndoruiloa Bk e g B wlaeybpoked
(or aobpeoiliérpaekbiadi nent, a typical mcroarray conprises
[tipl b I d - gl
) a8 RS B8k ol S o G, ..
all gf it abbhe FUWITHTSs Sbled thH ﬂfeafet!ei]rg{ﬂgbﬁzﬁ?@} is a single

stranded contiguous portion of the sequence of a gene
[0044] gene Toe WRRB(® geceiving the hud packst gefidranien redubstBlessage

- . -mer, 16-mer, 17-ner, 18- ner,
11532 Bpsonsly REsponttin i 1odd bt eadorifion rospapes mesgga0
as iflustratelein) Figude ils Bheploatepsichet §hriRhit r&fade thd¥addBay

. artj,cul ar gene or gene of interest, Each probe spot
md{%%{ec tﬁ&?@‘gfsf@ﬂl e @Haﬁ dhe WERVewil nee tp wenswiicéhe loud
acRed, (i5 nbySi¥dcieasih fha bdsl 4 [ o A
P hybr$dizeg%nly to itg%ggﬁﬁpgﬁeﬁggﬁﬁ‘?ﬁkﬁ%@#gﬁlHBWLﬁhNﬁS
mol ecul e. As such, there carg.be many probe spots on a
substrate, and each can represent a uni que gene or
sequence of interest. In addition, two or nore probe
spots can represent the same gene sequence. |In sone
enbodi nents, a |l abeled nucleic sanple is hybridized to
a probe spot, and the anount of |abeled nucleic acid
specifically hybridized to a probe spot can be
quantified to determ nethe | evels of that specific
nucleic acid (e.g., nRNA transcript of a particular
gene) in a particul ar biological sanple. Probes, probe

.



bi omarker profile conprises at least 2, 3, 4, 5, 6, 7,

8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25,
wa063586410 or nore bi omarkers sel ected from Tedl/ES2006614325

Section 5.1 1, or indications thereof. In another

exanpl e, in sone enbodi nents, a biomarker profile
reqTHRY) 58S %nlyse%ul ﬁ" thé transofissién p%awe? of @he dbhd Heéket is not

omarkers in K of Section 5. or indications
indichisdduithe [o@@m]:eﬂ mseaf, dneap emb@dmn%w},ou et generation

reqtaeésgtr&%g e |]J|%lré]()1}(£ '}%ﬁg %F pfogtﬁ' éa‘.:ckb§ TRRISE 51%1 iGf Pyt

a corr espon ence
genbﬁtt&ﬁfbdﬁemk@rge iegedf :ﬁleytbermd hynose METRWodistiprits the

the corre bet ween bi omarkers and features is
path lgss tﬁé‘a‘ﬁslﬁﬁr{tdlﬁgﬁf or each biomarker there is a
at ur eyypkfora iR %Miggﬁﬁhﬁ of loR8 R ckéts MRir@nhigiBnone
100 %ﬁ . i omar ker

eatureﬁ or eacn I'n some enbodi nents the
[004Ginber &% &Jeaalttemtwer tedpe nenom@maéecb rfeapagRmente pPPFpach

e P PGB o g i, i

pacRbEd«hatibfirid=@ionAs repuabin thens ditds belzvdirmante preragreed
bi omar ker gﬂoflle can, |ncI de. at least 2, 3, 4, 5, 6,
forWT%UsgomE ng fo a pertaipsstapdards 15 17 18 19, 20,
1390 AR wﬁt%m@m dily t8 cod?@inating
[005@ Ag‘%the% Sp%%ézs 10, ng% 120 125 130, 135
nodbiGp senﬂsa lmﬂcpacketﬁgen_ewmm@aue@messag!sto oflser WIB3Js. ygh a
0 0 o feat at there are
SChﬁ’E“eIIE%}%%? apgrop&‘laecg mé‘ a:?l (F#l 8%{0%%‘3%' %rmr kers in the
[Oohs]omir k Supps@ffol @nai'trarﬂzeﬁEaEEI’TbOdl ment s a bi orrar ker

(0058f" 11 b abos deparinlen isggrtabis o WS ejp sibiple gpfennas.
In gi@’gr §9 8 }i}?)rt %?‘Rgrs gDl SRt ERSrt B@t%hﬂé €S, ﬁﬁlltl-beam or

ese features can be determ ned throu

switbitedub@mf alaﬁepnae)p risduwiyblbe weefilir wminelude csoine tféicgtmnal
S natlﬁ’lg neasyr ement techni ques. Such techni ques

m?li’??: Joud RagKel o el | known in the art incl udi ng

[0080Y t echiniTyd entascy hdaee besdchytinr WTRIJ tekanpind load packets,

R TR S O e (o
coolzlﬁf 'g]gln% IIEHd%% o@h@ ?'atl‘? R between f E’émﬁ laﬁﬂ%éec@ﬁd FNTRU

e poln Ime or nultiple sartﬁ es taken
depmdds iop|vehiply ant@matbetammare lusedn K thaiyh Rﬁgefﬁtmsraﬁtlng the loud

L bt
on FEE TR RENRAT %] Bl 4R RS vPERL
whtaﬁaﬁa &F. wﬁ%e g@m tnas Eeéh ﬁsefa waﬁ}mﬁuﬁm 163d paxﬂsreg,% so that it
anot her enbodi nen ar ecnn obtal n
knowo FanRish SWERTA Bodm She B2 Gnhe BYPERETTE Shr S b aete(da.
[00s%] 2 Pr O%ase (jnl?t fer ﬁéﬁﬁ)ﬁs&{b HREWTRY 88 fthnsmit packets other

protein gue such as described in the BD
tha@yloadparkets BAddamted alyfe(r@manmwm plzorithims need foknow this

nstr.uction BD Bi C I
infiyRefiv o HpbTeetpanig SR Cleh ey M tia PP the o B ing
WTRUR! porated herein by reference in their entirety,
and in particular for theiy t of vario .
net hods BT beaadenng aap HSW&%WQ%%WW%VBPB#@&? cHpis is
thééﬁ‘tghﬁa behfh el (g&« &@g&ﬂﬁ{b W'rmﬁthatwaahgﬂmfﬁg%e loud
profile I's mxe ni ng ‘t I't conprises some
bi omarkers that are nuclelc-f§|ds or indications
t hereof, and sone biomarkers that are proteins, or
i ndi cations thereof. In such enbodi nents, both protein
based and nucl ei c acid based techniques are used to
obtain a biomarker profile fromone or nore sanples
taken froma subject. In other words, the feature
values for the features associated with the biomarkers
in the biomarker profile that are nucleic acids are
obt ai ned by nucleic acid based neasurenent techni ques
(e.g., a nuclelc aC|d ntcroarray) and the feature

I o,




fall within the scope of the present invention.
[00160] The kits of the present invention nmay al so

w0 p@badseaddi ti onal conpositions, such as buf fBCEFUSI00&014325
can be used in constructing the bi omarker profile.
Prevention of theaction of m croorganisns can be

pacRBf W egs by the W’I‘RUUiSéc@ﬂuﬁé th@rloﬁdspéﬁk%t bathes,i fle WTRU
antifungal agents, for ex

trapsmitiogihadetd patkehaptifey @th@r éIiETﬁUs athat Wheneyerat recgives a

roB LR RE s 5P ) LR 5899 B e Y

curkeﬂtﬂsy uéed tetrpnesinheilovd pheket. ’Bbminfmmeﬂwm isrusaful 4y other

one_e dlnent hi.s m croarta i.ses a

WS ey oy Trobe belyir ElatRRatare i ORI popREHoyd resul

in BREEGHY (ogfnog)t& piowgEpots in the plurality of probe
ots correspond to_biomarkers in any one of Tables
[00581 31, Figuredais ablockzagram of a wireless ¢ammynication system 200
r ,

A TR gy B L EROL AEONE: LR GG oo 8908, 210
resf)éntivplm &6 txamtsmmdmhtecél&a $dudspackytsirmeentanarwidh t]heela:esent

invgpte” The G TE PRpBRMED SRR Rer L0 1 R HRE: of5 Bnd o

recd®Bl 850.3Phe WFR@&05§§ICII%S a3focebsor22M b thansauéldr PBORAd a

spots are biomarkers within the scope of the present
receiyeeRdBPon. I n sone enbodi nents, the microarray
;gﬁjred

[OO%QPSl st si[‘b%ipr@%s@@r%@l@%%ﬁb%%?ﬁﬁes g\fnﬁgﬂgggg% Iaﬁéé%c?%@
to gemaraﬂ:r Toad palﬂmtasﬂ&lcbbahi&vmnrakmureqmemamgésbm& and,

rrobe spo a substrateé
dr.e robe ots on a substra
oDt B SR Kot BRI reSBE TRRARES Lo TAL /ecemitted
viaPRhRGAILAE F13CxSE A8 dnd A Lt taﬁtéhﬁsenme Q@Qnﬁesﬁfactwbﬂy
stated value, or within twenty Sercent of

Furthgtradre, apeheof tha recsinere ﬁ%@cﬂ&%@ﬁ tﬂ@e s A2 pesagondigyred to
t o) 4
roofiR) B3, PSS TP PRPR” cpREBigh o dihE o RsEE D 11 anc,
optsam’hlyabuﬂqfaek@rgeﬁemtmn@espoayemussarggs 12@vinithe esatthattennas

re kKnown hose of skil]. in the ar sone
228, 2 Ri 4R PRR P LS SipeeeRo 0, 2 g
[00BULT Oar @y se thé A BacREPRALHERAY o, tRY szmféc@mn@md
protein mcroarrays. [00162] Sone kits of the

padkeieran dﬁtetmylefdwtnm patlolass pefématasdpmeackranerses beam of the
st 12 dﬁ{:%}m §2§I 59?42 se Gth H{écw'ﬂ{b b? t@tl%%g 9]% §hd %Xc%ti@e%he
Whetern rograntpr uct co I'SES a
londopgeltbta Iteadahieestsbd) Ithge“pmﬂllwsf’ andudes:dm:)ghms due to the
tralgro gram nechani sm enbedde ere| I n such éts t he

B TSP RO AP TROCRER § oy Atk Pekd foofcergrand
traf¥RiUGEeRhibed Beékeds Pl Ural ity of features in a
bi omarker profile of a test subject at risk for
[00gBY el opangu@e?ptﬂ sflewdiagrpasofzn process 304 efestimating path loss
i S rs e t t
bet n Cv%% T?ﬁﬁ |1ﬁ atcgo eve‘[g aiglﬁst ecﬁfe ghﬁwﬁuﬁ&?t of qge &%Eent
1nveﬁti0ﬂ1 ’E‘h@ br?céklﬁ%([ﬂ i limbletnyerrtéd irfﬁWe@&s@Oﬂmﬁ,ﬂnm dyatem,
[ er |ste n an Ta 30 2
sudhyst i Syprem. S0 hEBREE Somering & RHEA S A5 TRUS 25 dind
208 gkt WaHIOD5E AARERAES: loﬁatﬂaklﬁéﬂ (gfbi) :icstb %veécuﬁa WPRU
whether the plurality of features in the biomarker
profile of the test subject._patisfies a second val ue
set. Satisfying the second val ue set predicts that the
test subject is not likely to devel op sepsis.[00163]
Sonme kits of the present invention conprise a computer
having a central processing unit and a nmenory coupl ed
to the central processing unit. The nmenory stores
instructions for evaluating whether a plurality of
features in a biomarker profile of a test subject at
ri sk for devel oping sepsis satisfies a first val ue
set. Satlsfylng the flrst value set predlcts that t he

N a - o o o o s s
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use in conjunction wth a conputer system The

conput er program product conprises a conputer readable
war@sagsesredi um and a conput er program nmechani BOT/US2006/014325

enbedded therein. The conputer program nechani sm

conprises instructions for evaluating whether a

208 ﬂé&él’vésf theQbud g@é ;\5/91@ RiteRIAR th oL gﬁhﬂ Br gﬁ(&%ﬁ‘) of

su1ect at ris eoplngsepS|ss Isfie
the receiveqd écmdap@@net (ﬁap Bwaend dntewmmeseﬂia trgnsaBssion mster (in

to devel o
aBPeFoleit APk o Pl Blaibeght ahsbilphi Bower from
theaBﬁGCﬁaﬁ:k@f 1taeH|oM rﬁadmta/loaﬁ prickeppsiration heqpést rxaésstage @ﬁat

hi omarkers conpri sing at | east three biomarkers

indigates hat franspissien PaY 9 sbaBisheesedsy <s‘qeﬁ§2e? uklg WT';RIE@%Z
dei%i%ﬁﬁzé reieaﬁamagst)ﬁe;m n'tﬁ SHTR @ a{esWTﬁﬁ%szrby

ereln ura |ty of |orrar ers conprises
sulfwadiing tie sigdal &tr&gthrdet@mnet}bn steredis fronhthecapsmiasion

rogr.am product f r rises instructions for
po&%% ﬂgFPﬁﬁ%Wﬁéﬁﬂ%gééE%e%ggggl|ty of features in the
[odz6D Mar k Fighrend id £flow diﬁ%iﬂahﬁ&ﬂa BkRb&L10G dsbilh A glpath loss
second valﬁi{set Sati sfaction of the second val ue set

treen twosW L KIS hased peéefoereaflee@nqledwﬂoreémyck%t generation
A EGBHIEI 15 A A e

em’lia(fbilneent ofidieveners: mvdnti@n biTreapioeess 40& e dnpleni’afob@ in a
at | east. four blonark

wiele omPRRict O P P e e im0 ity Stfling a

cooddidfalfidvg ddde 106 ddden pIRSEH of WTRUY DID; CANDK. T8E cébrdmatmg
central processing unit and a nennr¥ coupled to

nodeHid GrnpnYe adenh gachet generRbloRariss SHespegs (step 405).°A first
oné Bﬁhﬁ WI‘R@@Sﬂb%ceWééltﬂéid gpfa gﬁ%b?ferﬁl&“g %ﬁﬁées%g%e (step

features in a bronarker pr 2 test su
410} sko faor ommmaﬂ cpemgl8elis ﬁrSaWﬂRliI e‘ssppnﬁs rtetthedoué packet

set,. Satisfaction of e first v redi cts that
eeritatipR st s fRBrdib et D Bl B fiypresbiise
mepbdgeal Ih stef 4ROAthE Q‘ﬁ‘siﬁWl‘Rﬁaﬁ‘dﬁﬁmﬁ Asneet sneflodd packet
ality of, biomarkers. This plurality of biomarkers

I
m“gﬁﬁﬁg infesmation speqified by SheslonAmarketeaneaontRuest meysage.
In %E_%ZS @Q&bﬂ& Bﬁé of t‘h@fw s élllt) Xce?é t}hg g?felﬁgf (?mb oud Packet,
cohpr i ’ses at | east Six biomarkers 1isted in e
detetminesiibe pigmabbtrengtbf(irhdBdtkereseedpoidpackiobisberd 4308, and

and.lL-8. .In sanme enbodi , ot:he menory furthe
de@Pfins ha stheiRFaag Dot [ AE of Piiruen foid FiskSt based on
thePinfhraddtioh RicldRaAtidras loudl pdikep (s@é\iﬁaks)" mrs@ép Lmo qihetsbemd
t est. subject satisfies a second va

WIRY idetermges the pathdors bebivean f&)@tﬁr& Wéﬂ@@nﬂﬁhe S@qqed EERU

by S Ring SheMinell HEL ] QAT SRR ol P MR mormision

poWEGmneﬁﬂuhwkumm«m435l|sted in Table |, between 3 and

ook 2 OIS S didlsRaPH bigele RETelGiiine ath s
beﬂWe@ﬁ&%GWTRfUSSEéé@d ol chalit®nk spedififd b3k 160@ pheketlgehetation

accordance wth the present invention conprises a

requghipmeaTage isrrsitind ket Shind NV g Uincassendagce withoret angther
embbéﬁ%éﬁtt(ﬁ' ﬁl%vﬁleggnlfﬁ%hﬁon-rhﬁ R ?&teed’ d-f ?ﬁﬁ'ﬂt}r of WIRUs

conpri ses central processing uni
coupled to the central procegging unit. The nenory
stores instructions for obtaining a biomarker profile
of a test subject. The biomarker profile conprises a
plurality of features. Each feature in the plurality
of features is a neasurable aspect of a correspondi ng
bi omarker in a plurality of biomarkers. The plurality
of bi omarkers conprises at |east three biomarkers
listed in Table I. The nenory further conprises
instructions for transmtting the biomarker profile to
a renDte conputer The renot e conputer includes

o s r N Y




those of skill in the art. In a specific enbodi nent, a
bi omarker profile is determ ned using sanpl es
w@oelobacised from a subject at one or nore separ BABUSI0€014325
poi nts. I n another specific enbodi nent, a biomarker
profile is generated using sanples obtained froma
traidRIiRCd 108k peReY dthrdtidBrdd@bftiBesshBe (6p SEHYN Secohd 886 of
sanpl es are obtalned fromthe subject elther once or,
theWlRBaréoeiiey the loud nigkelgdnesatdon rrquest mepssaggueiero0). In
e, g. v.er y 418, 0 . S £ .
angpfionr eh 516 Yoo RLW U HRudt b B EBE pafer gepgration
regiRPhessapelbyded it tiogn dow prolket éresaidonh y@ponseamessage. In

i e Aol Y
cottitibRE @pkeitibd SHE thy RBSd 1[%6:%%% &Vﬁ&fh@ﬂfﬁ Qé%\%gﬁ &hédshge, (e.g.,

nucl el c aci d bi'omarkers T In specit _ _
tragwinitliatrem peridéulah dranspeission rpowsiro ahrk eptti¢uwlan time, using a

o Kk fil ' [.ds. Queh bi .
oali TR, ool g oL Sy CallsoRr b Bre R0, IR B e hina
on&8f tiEWIRES ?é(?ﬁr,ets ftl?é atlanrpbhe lldnd phiﬂ&el f:,_tc}jdﬁ@'xﬁilmes the signal

expr.essi gn product (e.g,, a nucl eot j.de or )
stigBEyp Ot TR Pt &he 6ﬂ@1Yﬁdg Fﬂs&depg%?gésf&es%q)b@bdo Hetexpines the
trin%nﬁﬁssioﬁ‘ 8HBE (ih! dH)&H thdrdRRleR 160a pd@ll &stlep 5380 B dhep B0,
Tabl e K.f. f nb he gl

In a specific enbodi nent, t onmar ker s

th@ﬂdrctwlgltlg deteatimiges femﬁlnrle:?s be\twaeI;b thenecied WIFRY iand the dhird
WAL B OREISH A le Do e 78! o

trdrﬁn}issio?p@ﬁéﬁdéﬁeﬁﬁaﬁfbdi iﬁ s'Eé;bBi&?.S(% Tabl e | 1 Tabl E i]I or
Tabl e K)_ usi ng any nethod we nown {to those skille
0q5HT he dft CPRESTHANG, Wbm?fesay CPRRTHERFALI MYPEInS, o path Yoss
estiRtiof 1t AblcWhorifkGIrPRUAY sﬁﬂj@l:tyt%: c%nsi@&ﬁ%un@éi‘[ﬁ%iaﬁ?% ?1]16 to

protection assayS and Northern blot analysis, ) .
thé mbsendeadinkaombledgerabet the dtagismissipn posker cdftidd reighlnring

d by th th d it .th .
WD) a5 oh, enaERARE RN £ ARRE R 1905 Phichwer agiven
paéldil RsspebnRivanERlited veish W tisd TOR rétestrbgmet) getiick¥quires
nRN%é nol ecul es, . .nRNA spliced variants_as _wel | as, .
dedisgtadatwe-yapnpignaling, ang| eannobsbq sety peripdisaliy| cbhipegsue is

adﬂfe%@@tg &gl t%é g)%éé%\%ﬂtﬁﬁpbf hav i £ ErabbARSSEE PEFet Bf the
vitro an |

scrimnating Tragments thereof. Nucleic
WEBUdindibetet¢itheranithiby thernabg peckdsyitsewrmthénydse.and

osi t4hons of the present invention can al.so.
0G3HET e, P PdPeteri i LoRR G el Rl s sty igalion pgstems,
WDRINsteA it 6g a€ ANdwERIreGeH RSverdhan dhs eddxiintad tra@smission
fragments thereof (e.g., oligonucl ﬁiides ESTs, STSs,
leviel ganmotibe ey irmavineaTea by eidien surBchagewite goy path
1o RNt AR YBEL JerlPNmb OE BN pE R tOIRR ﬁh?sbé}ih%i%fwﬁ&% a

I nvention nay be natura Iy occurring nuclelc apl
WiHBUesimheat sdjvisting itredefrimal paraneteageihonax beiasirable for the

e MR NG TN TR T —

WTURUsY e¢bdf fr0fReacalik atRgé €aé VBERU! @nndbBesetithe abtheir current
nucl ei.c acids detected and/ or anal yzed by the nethods

transmissam BETVET-ohae BreseRbinvishbAn saly et Shigmrellems ¢
nol ecul es of DNA, RNA, or copolynmers of DNA and RNA.
Generally, these nucleic acids correspond to
particular genes or alleles g§ genes, or to particular
gene transcripts (e.g., to particular nmRNA sequences
expressed in specific cell types or to particul ar cDNA
sequences derived from such nRNA sequences). The
nucl ei ¢ aci ds detected and/or anal yzed by the nethods
and conpositions of the invention may correspond to
di fferent exons of the sane gene, e.g., so that
different splice variants of that gene may be detected
and/ or anal yzed. [00183] In specific enbodinents, the
nucl eic acids are prepared in vitro from nucl eic acids

oy o o, o o - N o




conpl enmentary to a subsequence of RNA or DNA to be
detected. Each probe typically has a different nucleic
wa@ediod1ssauence, and the position of each probePOIUS1YE6/014325
solid surface of the array is usually known or can be
determ ned. Arrays useful in accordance with the

[0060yent i oidEEbn %Iiﬁ%nvéﬁwﬂ PLIEss AlrhdenuekRa! é:yg%ms, a
m croarrays, cC based arrays, SNP arrays, splice

WIRVicannobagcayatelivstiamatedhs ppthnlosageparpting dt fypaniaighbpring
| i. R fitati senm ~quant.it ativ

Wik b Fh thse B LIAL WEREL: £ HordliBiiace iR spme BSS.

Thé rgsentaingenigon ipsévddes A sbhltion BDthidglrbkleln by @bherollingy the

Tabl e K).. Sone_types_of_ i croarrays are addressabl e
ge%errﬁ_ﬁ‘% .OfWeP@E%'}éﬁm g W&,&ﬁgsorre m croarrays are
[ogBas! t! °%hhn¥,%ﬁ9feﬁ§ $8RLBp&t FPpath h&s%@ﬁﬁlﬁ%ﬁ% cofhional

_each probe of the array 1s |ocated at a known,
wirplesscomymitpigatipn systews voith WiER Vs |equinnedpuith sswrt hatennas.

jdentity. (e.q. he s ce f..each probe c

Tk fefiE Blgntioh SioPoares e PRHE Fbh Bog BTl ghher i R
ard puippapaith shasunt@ae)s. | n sone enbodi nents, the

d?' ays are ordered arrays. Mcroarrays are generally
[00ge cribjﬁghﬂhgﬁﬁéhici, 2003, Data Anal ysi sTool sfor DNA

M cfoarr £R% [ ] SR¥nunicati

in C%r po r[g%hz%thhﬂé ?)gir%ﬁgﬁjht?g% gé enc es S}/\% ?tngllrglr? ?Sle E} ety .umcatmn
sygtem1@oluding sopteraityod| wiraless tfanshgt/pecebemmiits (WHRWE), the

g@(gﬁfresged,transcript (e.g. , a transcript of a gene
EGRY ?Iﬁgﬂlﬁgrein) is represented in the nucleic acid

ar r @fisst doe ofubé VETRUE itreihitting 8 budpadketrdi Ng sites

can inclyde probes with different nuclejc acids that

ar e é%ﬁ?ﬁﬁ@ﬁl@ﬁf the, WilRiUs recervang thelovdmaskelognent s of

h o ; . .

ol T SR B ihing < SRl trchldph O U8 S liiy f fua
pagketes, 20 to 100 bases, 25 to 50 bases, 40 to 60 bases

or saone ot e of bases. Each. probe sequence. ¢

o et U PR R iR e ST M G P R B
paéketidigl sequence that is conplenentary to its target

sequence. As _used herein, a linker sequence is a

seqiherieeonsb Ve detrrmiameenpath loae briyvesanihedireh VaF Urand
r 3
the, SEconll WD R S PeRafil e dUABEd NP Rkleth Bim the
deteomprédsiransmissionwveeci fic to each target gene or

exos. ver.. if desired, e_nucl ei cid arrays can.
cortai n L Plethad of €igbodifent dGvRSELS e, B pofdtis
indigaed in entinfospariof l®eatritsdbys tHd Plud [Rcket. 2
transcript of a _gene described herein, e.g., in Table,
30, 3-Tab| e metheg|of embodimenin| whenein Heg wizelasp pemmugdcation
TR O, B PR poipt TAE L et OB ERIE i i
perdphically bradcastdly awnencesDiNoimtddpl) eimehidesya fieldt doataihitogothe

,.for.example, a cell in a biological sanple, is
ﬁrs%a‘@ih;%%%b?%nggﬂswsgmnqoﬁe&ar ray under suitable
hybt.i di Ziate aBthednd einbodEnerthiewhenseh 11 wivsivek dbmahingition
to the site ijn the array corre5fond|ng to a gene

sysgeracliurihey ineludes apeaggess’ poigk fAP), jandothe framamissiapppower is

g Pt eSO WD e B S A TR rolidon fothe AP.
fromthat gene. Alternativelyy in instances where
multiple isoforns or alternate splice variants
produced by particular genes are to be distinguished,
detectably | abeled (e.g., with a fluorophore) cDNA
conplenentary to the total cellular nmRNA can be
hybridized to a mcroarray, and the site on the array
corresponding to an exon of the gene that is not
transcribed or is renmoved during RNA splicing in the
cell will have little or no signal (e.g., fluorescent
signal), and a site corresponding to an exon of a gene

o o o o gk 1A o o o o o




thermal cycler. [00201] The |l ength and tenperature of

each step of a PCR cycle, as well as the nunber of
weywbesisear e adj usted according to the stringePCHUS2006/014325

requirenents in effect. Annealing tenperature and

timng are determ ned both by the efficiency with

which a prines i,s.e d..t

t he-degns Briney 3 SEERAHAEy P uRPRRE th} By ARER! RbfiReta
infolphAtidry fibld wRich ihaieatiel ¢he hraxngenciransmjssiorepoveend ahe fyst

conditions is well wthin the know edge of one of

erate skill in the art. An annealing tenperature of

betgeen 130G, affhq '@ enivoataest 1 ivhiekdialihe anal pucket Bielwfes an
the tenplate nolecules normally occurs at between 92C

infarmaBeChitlsh indluding ee idertifiar svitiah idengifiesdhe Jixste W TRU.

consi st of .d urat 4. - . .

oo e S et B0 b e dsndt
acdks 6RSAAMAOYAldrés2 M nutes), and extension (72C for

1 mnute). The final 1 [ t [ I | .
L b s R RRER oA PEORL parey o
' L1 ;24 h 4C. [ 00202
Bt 28 {LOGHAR st 21 o) o1 bt C [ 00202

("QRT-PCR'), which is quantitative
i n fat urBhe cethal cfendwdiaenbl fadhencqmerisag: a

quantitative ur,e e r i els. In
Q?T?’éﬁyﬁ%%?% g%taq%gﬁé)@ ?{‘%%S L’lﬂlﬁl 0%‘% tgééogg%é]%g per f or med

in 100 SA @Rgtho@bf écdydingtinkthe swriagbment obivkidmadkets used to
PCR can be perfornmed concurre

nt.ly. e of. these .
estimetinpaiieloss fiop WHTIEH qong?gmgﬁ@% 8&%&%“5}‘}‘{}“%6&%1?%“% of
wiliibs SUA LAl A0TRRIE RN 00 B cofi@dtingthbde, the method

ifornra) or as provided by Applied Biosystens
cofapoisiay: City, California) is perforned with a

transcri ptzspecifi ntise r ' j d t

s el redp . ol R B B o TR AR reues
médsagsrent derived froma gene) and is prepared with a

quencher and f| ugrescent reporter, probe, conpl exed to

ot san e e BREE e B PP ARPEFORBIRABh Houest
mggsggg.escent markers are attached to different

reporters, allow ng for neasurenent of two products i

n
one the ficsti WIRWnemsTetiimat lsost oee lovd packglpt 9 frangmupglon

cl eaves_.o the. fluorescent . probe
PO AReeEod e tPElepieirieRRg St erb B8 bodledy Blestdl B
ex0RuRLaABEnd theiWTR Usretdieingtibent deast onhdowflipndietyr s,
the reporters now fl uoresce. The color ch e in th
r epéhe seeonds WIFRY sfetepining & flﬁﬁagﬁﬁﬂﬁ%ospgﬁcﬁeceweﬁ loud
%%ggifi c product and is nmeasured by a fluoroneter;
PiReref ore, the anount of each color is neasured and
t he tRERendWTRU detqumining pdransrssiprRovenef themgceiyed loud
perforned in 96-well plates so that sanples derived
P‘%’ﬁ%{h‘iﬁaﬁ

yi ndi vi dual s are processed and neasured
si mght aBQRASWITR T HeteTating systhdosdbetwicen thd dirst WITRU and
advant age of _not requiring gel el ectrophoresis an
thet $aowDa NGTTGL B FYI ERRETS g R RES AT AD Sr SR Epm the
[ %Qﬁﬂ ; d techni que useful for detecting
¢%%k¥§F€J%% S gﬁéﬁﬁﬁﬁg?ively is to use_an intercolatjng
dye 1uch The méhod ofrembedizdng 18vehdrein thecoendinating nalegRan
G een P Q agen, Valencia California). RT-PCR is
266e35 RARRHUYsi ng SYBR green as a fluorescent | abel
which is incorporated into tbﬁ;PCR product during the
PCR stage and produces a flourescense proportional to
t he anobunt of PCR product. [00204] Both Tagqman and
Quanti Tect SYBR systens can be used subsequent to
reverse transcription of RNA. Reverse transcription
can either be performed in the sanme reaction m xXture
as the PCR step (one-step protocol) or reverse
transcription can be performed first prior to
anplification utilizing PCR (two-step protocol).
[ 00205] Additionally, other systens to quantitatively

. .



product. Detection is by exposure of the nmenbrane to

x-ray filmor ion-emtting detection devices. One
weza@aplsenf the foregoing is described in U S PEHUS2000014325

5,279,721, incorporated by reference herein, which

di scl oses an apparatus and nethod for the automated

el eglyr op f The

apparat ua s aethod0F bR 10 ML SR it hout

ext dhafirstiiRR iteapondingto tHedogdpacked geserationiréquestineathge

tp carrc hods according to the present

by fro e thmeh, B Packel AeheREaoH, fo5PERtS B ReBny s [ 00213]
I'n parti TheahetBo®efléiBoditnent @8 tnlededdhda@sud Picket generation
bi omarkers in a biomarker profile can be ob alneg

respYusgIpsaehindiwdesthelrnemipyian peway thatithe firay VWERU ill use
toqQ&Eﬁh@QHQEJ kBf ot ection assays and Sl nucl ease
assays et'ect and quantify specific nRNAs (e.g.,
ni RNAs oA medmdofdesdindiag the rabhgendht o'f&bi&paldkﬁ’ﬁd)hsed to

r Table Such assays ar desc i bed
estirafte pB R Wb s Rt e POt ticth D Sle Frkling soglurality of
witeRES GlanRfhiFEEaNS urdfs GNMTRERNAR rarc@bﬁhﬁhﬁﬁg In8de,Whi Mnethod
e.g., radiol abel ed or nonisotopic) hybridizes in

CORITRNGN to an RNA sanpl e. Foll owi ng hybridi zati on,

sin Y P

cepiaE SbianAEt, DAL ARHERL G S on soauet
Jnsﬁggeate the remaini ng protected fragnents Typi cal |y,

ot SBEAE A i BF T BAePeins Hiruiontl RapkebBetatga pavuest

Inagag@ 100 mg of sanple RNA, conpared with the 20-30 ng
maxi mum of bl ot hybridizations. [00214] The

ri béheciiesis WHRYt dransmitting -t lostcpne slondepadiet including
h
1nm1;bn%§if ed kl)ngqsﬁh ?@f{fg%]k%f; g&ﬁérggigﬁz‘ﬁ st ﬁrﬁ—%géé &S the
si ngl seesid mml@ﬁih@l‘\MTBUshesemmg thelag 1émest ume dovudpackey s

con |n|n The si.n Iestra anti sen

o obBe edha Yl S Baining 5 wetr] ShoRBogL e Tsered loud
pdcRéget RNA to prevent cleavage of the probe:target

hybrid by nuclease. 5.4.1.4 Northern bl ot assays

[ ooihsfecmgl Wi BU drtormingng & xansimission pewer efdhemecsivagiloud

0 e re

it Rasfl b1 3ar AR I LEURRGE BaBect BT D o1 ey

par the sécand SMBBRIT detetminihgatpath losl htweéo thdfiesttWHRRS and

in a bj f|| an b obtal ed. by. Nort her
the) s5fong, &V@@be@z’ iRAcEin theqdefammt sighal strepetifrom the
defi®inSiGed efarsthiSkion Pi¥er.0of a gene descr i bed in Table 30,
Table I, Table J, "or Table K). A standard Northern
bl oftbassEhe E&ﬁh@;ﬁofiﬁmbpdtlmeats t4wharein ghe mosdinatimgarodets an
ify alternatively spliced RNA transcripts,
acgé%%hﬂqug) ative anpbunts of one or nobre genes
desdbi befhéatethod 6f embaditvien 14 furthiBNé)mprisingsanpl e, in
accqrdan | convent al rt n hybr.i di zati on
Cochh ﬁ{f@?’ ﬁ%@hvmsw%ld% %ﬁé?‘%’%c ERReIption oot Ipessage
byl th@ndhitting A 1004 HREkR é%h@fa%mn%&@@%@s%a@é e first
separated by size via el ectrophoresis in an agarose
gel under denaturing conditions. The RNA is then
transferred to a nenbrane, crosslinked and hybridi zed
with a | abel ed probe. Noni sotopic or high specific
activity radi ol abel ed probes gan be used i ncl udi ng
randonpri med, nick- translate& or PCR-generated DNA
probes, in vitro transcri bed RNA probes, and
ol i gonucl eoti des. Additionally, sequences with only
partial honology (e.g., cDNA froma different species
or genom c DNA fragnments that m ght contain an exon)
may be used as probes. The | abel ed probe, e.g.,
radi ol abel ed cDNA, either containing the full-Iength,
single stranded DNA or a fragment of that DNA sequence
nay be at Ieast 20 at Ieast 30 at Ieast 50, or at




[00223] By "solid phase support or carrier" is
i ntended any support capabl e of binding an antigen or
wa@rooaniishody. Vel | - known supports or carriers PODUSIE6/014325
gl ass, polystyrene, polypropylene, polyethylene,
dextran, nylon, anylases, natural and nodified
cel Il os }.0e ehi t .
of e careraanHRer SBiiRe: 38 HBERGH G PGP Bk G ion
respasieuhéssagoindidadepthefomesnisfion pewpr Hedthe finstSWTRUWwill use
The su r terial can have virtually any possible
u@??ﬁ%?ﬁ&ﬁ?mﬁgﬁv¥%ﬁﬁation so long as the coupl ed
ol el e Al SeslddafElcsordin i OmbAagdm &t IFISHH Packets used to
anti body. Thus, the support configuration _can be )
esigpadie pedh losgdniawirelees gompyundgationdyyistesn induding a plarality of
i i . . r . . rf
M e R e i R L e e R
comasprasingreet , test strip, etc. Preferred supports
i ncl,ude pol.ystyrene beads.. Those skilled in the art
wi | 140 FORFTPA (H0dp CRPTiiFDE A 1pid packe); Epetafiy request
m@éaigody or antigen, or will be able to ascertain the
same by use of routine experinentation. [00224] One of
t he awiysd qne ofibe IWARUsnraciyane hreboud packet gengnabivairgquest
1ngsaiggterest can be detectably | abeled is by |inking
the®same to an enzyne and use in an enzyne i Mmunoassay -
( El Ahe fivell WERU tradSmittihigent Feesy ore loud packdtpiu hinsosdeeified by
Aﬁsqﬁ %5%ISA%",.D agnostic Horizons 2:1-7,
they lend ppeel geberatiRudsarestdeestag®t er | y Publ i cati on,
Wl kegeevhd bfe ofMBe WTRIFE’re@&ivﬁ{gé;h%ga%aeas% oneTihid packet;
Pat hol . 31:507-520, Butler, J.E., 1981, Meth. Enzynol.
73: 482-ssoond NEERY odgtermining ggsigneh sirengtihnaiitam secgived loud
p%%%EPress, Boca Raton, FL; |shikawa et ah, (eds.),
, Enzynme | mmunoassay, Kgaku Shoin, Tokyo, each of
whi ahe isecondEBRU detormpiriag adransniigtion poeer bfthetreceived loud
ﬁﬁé{rety). The enzynme which is bound to the anti body
p > ct wth an appropriate substrate, preferably a

chr QER36&ind WIRES HlePmihgSHEdthAoSPBR G ee Thé Girl WA and
a chem cal nvoiety which can be detected, for exanple,

thgysespad t WEBRb bynathtracting the determised sigppl \steapgth from the
) Wi an be used to detectably | abe
§H§ﬁ95§§%§Eﬁﬁ§F&%§?ﬁbut are not limted to, nalate
dehyidx og&haseethed afpdnibadinmnall 8 mirreiadhe coordinating node is an
del t a- 5- roid i sonmerase, yeast al coho
a‘3(9@?““('31?1’!”&‘)''g§H§se,aIpha-glycerophosphate, dehydr ogenase,
tri gge phagpiahed bBamBbdRsont NG B8R icshppRIHRXi dase,
al kal i ne phosphat ase, asparagi nase, gl ucose oxi dase,
bet 4hg&rsicWeBilbeesponding dmths lend packet geserationrequestmessage
- d e | ase and
R N e e e e
aﬁ ca@ipl i The dndﬂgod: of Gxﬁb?ﬁﬁhfénﬁ 20®tlhrdin thieilold pagked gereration
chronogeni ¢ substrate for the enzyne, ection ) :
regpese G%E%%#Fq%ﬁ%@eﬁwﬁ@éﬁpn @B%ﬁlé?haggﬁe é?Stt ’gﬁﬁn‘”ﬂl use
1Dq%&§ﬁﬁﬁqﬁe§ﬁ£y%ﬁkgﬁ reaction of a substrate in
conparison wth simlarly prepared standards. [00225]
Det ection can al so be acconplished using any of a
variety of other imunoassays. For exanple, by
radi oactively | abeling the antibodi es or anti body
fragnents, it is possible t049§tect a protein of
i nterest through the use of a radioi munoassay (Rl A)
(see, for exanple, Weintraub, 1986, Principles of
Radi oi nmunoassays, Seventh Trai ning Course on
Radi ol i gand Assay Techni ques, The Endocrine Soci ety,
whi ch is hereby incorporated by reference herein). The
radi oactive isotope {e.g., 1251, 1311, 35S or 3H) can
be detected by such neans as the use of a ganma
counter or a scintillation counter or by
aut or adi ography. [00226] It is also possible to |abe

oy o




extraction partitioning, colum chromatography, ion
exchange chromat ography, hydrophobic (reverse phase)

WO p@aitetssehr omat ogr aphy, isoel ectric focusi ng, PCT/US2006/014325
one-di nensi onal pol yacryl am de gel el ectrophoresis
(PACGE), two-dinensional polyacrylam de gel

el egbr Opﬁ%gﬁ:l‘[oﬁ of g«%‘rﬁﬁ%ﬁ ngége r{)? a%zﬁc‘%ts used to
such as thin-layer, gas or [ qu ronmat ogr
esﬁmat@m@bh ha?ts |ln & Wi«re\ee@comMnmméloarWeténmmtﬂudmga plurality of

. 0 ior .to
ngl% Py caﬁi'tn Fmﬁ ’t"ﬁﬁéﬁ@rﬁﬁ& i‘;}g"d[ BE08N one
enbadfifse ohe ot mewm@tmsﬁnﬁi@a Ket BBnéthtibh ir8flest
mass spectronmetry is used to create determne feature

MGHPE®s in a bi omar ker proflle wher e the bi omar ker s are
pr 0ta%e@§n@5n@5 %'WTRU% tﬁ@tlo ?ggnérgﬂ'.o uest
and vaporized off an |nnn |ng sup or y 1NCl ?

mesgage; r adi ati on and t he feature vaI ues are the

P aoReree TR AP RE TRnReBRE P 1B e PR PATkslAf 8 fyangpission

polvmepeéiﬁé@bpith@lt!udqmckéﬁ géHerhgeh Bé@ié@ﬁn@@@aé@n own in
the art (see, man et ah, 2001, Anal. Chem

73: féézrdeozeaﬂt&hvﬁvmvs apceriogéhe b lasbonouIAmCEdE
each, OfhitieiR i e RERER el tg‘y%ﬁ@x{x%%i%é%ﬁt&%hg?&giﬁd?&d packet;

reference in i1ts en
des thethioh WBRUzddtenoniningre-todndrhisgioh ponss of plee i¢eiedriyud
a,c%et W ws .t he generation of |arge amounts of information
p Pgl atively short period of tine. A biological

sanphethisd WIR UK tdreniang: £ batlEMss Bbtwidhi t8k s6&ndfWRRU and
th?htg\eort that binds all of the bionmarkers, or a subset

BoWIRY bliesuimsting the (detgroined signalashpergthafrem the
degél’ixﬁ%d?fraéﬁ%éﬁ&'np&néﬁese surfaces in volunes as snall
; W t hout prior purification or
f r a88i orEhé prethathef dysatiment £2 farthbecamprisiag:

con entrat d iluted rlortoa plication onto the
sup ﬁﬁfg@[(eRng%ﬁg?nddgg dP piihleo]r?/ul H? iZoHeTatiqn, geuest
meseegb bja t9@RATIEIEY MBSl ket fénehtibh @es?p%'ﬁﬁé ﬁles@é[ge
nEI es, in as ljttle as three hours.

451 SThe mekhod-pfephdPoent 25 wiereiaithe t/mls@cket generation
re§ s € ARABE G al B8l UhE 1Yl UaSsi ?o %pit%hg second WTRU will
i'scrimnating between converters onconverte
usatetiagemit theddud patket. present invention. The i dent | ty

f ese, bi nd,.thejr correspo ures
(o. 0" AR S fbedBrtnEdhn nibaseairat of dg erapela noed to
estdﬁ@téi p&th Ioldé 51 aW1rélééér@hhthiéﬁt19ﬁ %yﬁbﬁﬂnﬁlﬁcﬁ&% atﬂl‘ﬁ’xtality of
di.scrim nate between converters and nonconverters.

wirgless tsangniiapesive pnits {WaRdds)ndhe methedpoaipyising:
I : f h
Geci e (e IRt AR Ehd ot BBl g st
megdesgy; | bed in Section 6 use features (e.g., expression

MR AT UL

nmﬁﬁ@#;lncludes converters and nonconverters. Typically,
a SILRS subject is considered a nonconverter when the
subthec eewnds WiRU g rpapmitting gt slepst aneldondepadsetrancluding

; j Th d fined tine

iniBBhkAGR &eded Y T AL LA ton Kebe s’  our
hours, forty- elght hours, a_gday, a meek a nonth, or
| onger. Specific data anaIyS|s algorithns for building
a decision rule, or plurality of decision rules, that
di scrim nate between subjects that devel op sepsis and
subj ects that do not devel op sepsis during a defined
period will be described in the subsections bel ow
Once a decision rule has been built using these
exenpl ary data anal ysis al gorithns or other techniques
known in the art, the decision rule can be used to
cIaSS|fy a test subject |nto one of t he two or

o o .

e o



either a training population or a validation

popul ation. Furthernore, the definitions for PPV, NPV,
waepweiliisei ty, sensitivity, and accuracy defi nePCHDS2006/014325

can al so be found in Draghici, Data Analysis Tool sfor

DNA M croanal ysis, 2003, CRC Press LLC, Boca Raton,

FI of t1ddad oRe of H2WEHYs Mbising thre 168y dnkA6hP phatcdd
herein by reference. [00252] In sone enbodi nents the

t r dibeithiydpBpBlbdetermining p sigaal staprdgihwEiheaegeiygrbloud packet;
P i e .
R e e S e
padatbhesi aothenif@tndtianincheletriaithe bepdoppldeftandn at sone

ti [ iqr, to.the onset of sepsis by th
cortpenpaiIR feterBitEe TG 1o habhen Pl echad WIRU and
th& @RMAT WeIrRU Oby ts'&%tﬂa%ﬁhgl the AeRvnaiddBignal KtAldh GRém the
sanpl e can be collected two week before, one week
determaned trapemisgigpspyedtor e, t hree days before, one day
befgge. Ml Alha HemildilEeREss RIRE Qb difg conver ters
becane septic. In practice, such collections are
obt thensstohyt WARE akspundingitolthgiloatl sakpt gent¢ratioguteauest
time .interval .aftgr adnjttance into the hospital with
megsagedy YpRFRELnE 2 leya Rackelneration FRsPanss message.
subpECt STHWetlRSrRaMDAHhSU TR HeMdih PhedoBS palkét generation
hospital are used as a training popul ati on. Once .
respanse megsage indisatesdbe transyiisshorSpmeer thes the epcenil YRTRU will
us?@(m}lag mﬁr&eqﬁﬁéﬁgé&q fromthe subjects at sel ected
I nes %e.g., ourTy, every eight hours, every twelve
hou2&, dRaindeghodkbdfcoprdiAating thomambgéinentofdped paclaatsusedto

sepsi s d a portion of the subjects da not.acquire..
estdigpts BatPges o2 RS PTRE A By P e BHnE # plirality of
wiRd]1&sQ0hS3hit AREEN CuhRK EWTRUYY) fhlaGn sl @6prisusd: Prior

to the onset of se%ﬁs are terned the T 1 biol ogical

sanplfizst ond of the VBT RbIsdirargradting antond parkefrgepgpation request
mig%'eects are retroactively indexed relative to these

Bi 0gi cal sanples. For instance, when a biol ogi cal

sanpkecohdvnb e thd WKERUS raxivdng titd lbatl paicket ghamekytidinsdgmest

t he biol ogical sanple taken the day before the T.12
MeSERFe is referred to as the T-36 biol ogical sanple.

Ti " eRRESHPWHRU BladkRHt6R) at38482088 16 pRkBPAGIME sp&ified

in the training population are identified by :
by'the temdrpackht gepreration siegiteshwessage; subj ect with a

CONY 054 §nSUPHECHTEIO: LALHSEE Blfas £ANSLASL A RE LGSe 1 0

whi ch a subjec rai it ng popu Ion
cl i theatdindyWARU detdrmting pisighad strongthaif #idredayedloud packet;
the sake of illuystration

enrQl | men , r this

S ubfiecor WD gl < gransussonag ok AkitieRscoy s loud
pabie®! & cal sanple is the biological sanple that was

obtai ned on day four of the study. Likew se, T-36for

]E hetheethitde W THIA determining aspashdess bejwgen theisecond é’\tf) BBY and
nf a0, Sh btk 0B AL SO AR UGS

deteimiindd ttansimigséor p@dvert en, nore than twenty, between
ten_and 100, re than 100, | ess than, 1000
subfct st GBIkt %‘lﬂ@%% SRS JOBRRFSIRE:
conparison) can have at |east about 99%certainty, or
even nore, in sone enbodi nents, against a training
popul ation or a validation pgqul ation. In other
enbodi nents, the certainty is at |east about 97% at
| east about 95% at |east about 90% at |east about
85% at |east about 80% at |east about 75% at | east
about 70% at |east about 65% or at |east about 60%
agai nst a training population or a validation
popul ation (and therefore against a single subject
that is not part of a training population such as a
clinical patient). The useful degree of certainty may
vary, depending on the particular nethod of the

e o - - T



as discussed in Harper, "Pyrolysis and GC in Polyner
Anal ysis," Dekker, New York (1985). Further, Wagner et

wW@kQoeA0B24 Anal. Chem 74:1824-1835 di scl ose aPdBRURENGOM 4325

rule that inproves the ability to classify subjects
based on spectra obtained by static tinme-offlight
S e CEHed 8édonH OW TS SreS ki ® Bt thy Tt pazlikhp ti t
Additjonally, Bri ght et ) ? 2002, gjJ_T)M cr oenera 10n reques
meGER SRR tragsmIttingss lavd rasiet ERNSTHEPTEPOBSe meBRagence
herghn i
i <Pt fuRifl de cinod il ACo0 R BeRbill PhORAHackot eqperation
regponsamessageifdBatésdhe tenisntksias pbwenthabthe a¢cead WYRU will
anabé |519f Hg TO-- M5 spectra. Dal l uge, 2000,
usg SO WRRPRLE the lapd pack@t 1™ 366 701-71 1, her eby
| NC/L.POrTAtLRirElsE @nBhaAkELIBELE ﬁt&nhﬂdﬁﬂfﬁg%ﬂlﬁf&ﬁfw of wireless
di scusses the use of MALDI-T M5 and ui d
traspsiErcsieapns EVdRUDs proy WIRY &anlsmg smart antenna, a
m%?ﬁ(?rgf; Sﬁxl}éﬁlglg%g Xﬂ%enfeglt |%£ gﬁrﬁ Sﬁe%k?fsolﬁéeg%é %]:Clmate path
loékxh&numhdﬂmam@rkﬂﬂg60] One type of deC|S|on rul e that
can onst r.uct ing the feature val yes of the
o ORRE P82 e W Fecetigog o Lok PAGkPb AePaTRti . Feauest
méé@ézgeswméhts'p@éiﬁeé"ﬁ&ﬁrt&\lﬂﬁr aﬁ@éxﬁlaa&aﬁ 8t theAlR diBind b be
é}technl ue that can build the decision tree,
Usﬁh gansmj Oﬂd@aﬂﬂﬁaeC|S|on tree" is the decision
rul Lyaini,n
popﬁ’f A1Ts on A ghrﬁes%lﬁﬁl%g %ggggga(fﬁ%ﬁ&?cggga#e@ gs1 tfle partlc%lar‘
anfdgiadieam $peeiftedidyetlocsad iplaekiemneraidryrdmaeﬁxdessa’éao 1,
Pattern assi.ficatiaon, John Wl]le Sons, C.,. New
Yor & 860869 oggof é@%%bﬁ% Feqelving th %t i%ﬁefo?%lﬁaamc% ;
r ef gHeedebnd WERTP ASRIIRINGO0S SN tdifdr@Bh tdpQnb %Eéi(r@d loud
space into a set of rectangles, and then fit a nodel
pagkqtye a constant) in each one. [00261] The training
pop | .
by piticebdth (e BRcHfie d i SR onertds e rocoivpd loud
paﬁﬂmnwmkers of the present invention across a training

et ecific or thn1t
- ctieath itk difeaBaig o hofh B0 bebian Bedfaf MRy pnd
th@@é!cdhqgvqusy EhB@aétitiRThe (Qm%ma@%qgﬂalcstg&%tﬁ' ﬁslm the

tree algorithns include, but are not limted to,
detemgnedyKRISMEIPNRROTERIM For ests. CART, |1D3, and 045

ar eqgles i fication,
J oh%éjw I‘Elreﬂeb@ggio QSO%?&OCI%Q%WS f;ﬁ} &ﬁ 4 cr?%pipg%ngtOS and pp.
4 1ﬂmeébbﬁqnd/W'RRU idetdratiahig 4 path Joes Rire@dch \nt@frel 18636 of the
RT% NART,(gHg 4.5 q%f dﬁéﬁribed in Hastie et ah,
f cal Learning, Spri nger -
Sm%&ﬂn SRR UEeCHETRCEIVEAoWE Ragkety-
Versag, T’lﬁ%é@foﬁ of@Bﬁﬁaﬁﬁex% SIrfiker!

i ncor por at ed ég reference inits entiréty. Random
Fo rfé@tfél‘sbﬁ@'l‘ﬁ detiepmining EBP@ﬁhTh)ﬁ$ faoegh dtendarheam of the

r hni cal Report 567,
mngg%%?%?ncsg%g ES%FH Bagé %eley, Sept enber 1999,
whidh i A hmehisz ccbmﬂnthl ﬁheﬁsﬂ@m foe é@&@lﬂ?ﬁnﬁ ithé f8nagement
entir n so ments of the present
of 1514 okl ug%fgé #Bﬂa‘ier@é Qh&%'&t%% CEMBEISING)
subj gsoh@indfinBhodeaind es for conbi nati ons of biomarkers
of the present invention. Decision tree algorithmns
bel ong to the class of superyj.sed |earning algorithns.
The aimof a decision tree is to induce a classifier
(atree) fromreal-world exanple data. This tree can
be used to classify unseen exanpl es that have not been
used to derive the decision tree. As such, a decision
tree is derived fromtraining data. Exenplary training
data contains data for a plurality of subjects (the
trai ni ng popul ati on). For each respective subject
there is a plurality of features the class of the
respectlve subject {e g., sepsis/ SIRS). In one

Y T e




wel|l suited for the high-dinensional problens
addressed by the present invention. MARS can be vi ewed
wa@gooa/1g8ner al | zati on of stepw se |inear regresBCDOSING/14325
nodi fication of the CART nethod to inprove the
performance of CART in the regression setting. MARS is
desgr bRAdity oblarirélRse brAlimidPQbive Hﬁl’cgl GFERLR), O&Jherem the
Statistical Learning, Springer-Verlag, New Yor
copplinzisg nade EransMmitier ting panket gemerptidn bqu@ﬂ: enqasage, |anﬁrst

t|v anal roarrays

o8 WOSR eielyed 1 dohd wates 0o, FeenfRof miHshEY Sna
trandreits ot Tegst ma loué paelkdtes a(ti“alkmﬁiﬁaifod lhqmzefﬁfspédiﬁedob;ﬁambud

invention.is the nearest centroid_ classifier. Such_ a
Patcg‘éfrﬁﬁnﬁa%ﬁ%me}@%@neﬁsage@ad} qcgad ongeiihe WERHs seqeiyes the
atdedx® OhE Rl icker) d@eérmﬁe@afﬁgﬁﬁ%t{e@@%ﬁhb ?é/c%iv%d%uo{[ Pieket,

bi omarkers in the class then assigns new sanple
defermimes e|tzansmingion power phike tieseined toudtpaciksi, and M&tmhes a
pa'tﬁ l?ésni)éd;@veeﬁ E;%lg Vf\%@% ﬁ}vzglggggncﬁgl eg geacloa #‘ﬁ'ﬁ gst % Jc’mg the

desammntad \sgﬂada strengith fabarthe detsrgeinsd m@csnﬁészlm paw&k ers
sed,. One e nt to the techni que_uses

are nh

shr 'ro‘Hk ag'ghe Flfﬁte’@aé “&%ﬁ?’k@ 4 wherqip theeesdpatipgaipde is an
mﬁ&@§ﬁ]gg@g50|ds are set to zero if they are deened

likély to be due to chance. This approach is

i npPBErrenThel systemind eprbodimentoit wha!te}astlge fiofst WER Uaesponds to
LQr 0 leshlr et ah, .2002
thgrlgg‘g%& §§gﬂs 2 efr? ﬁl ﬁa%flu%% aﬁneitq'caﬁ tlfﬁn Bufting 2 9ud Brpket
geﬁ&ﬁﬁnﬁﬁ&@pmmhuﬁﬁmagehereby i ncorporated by reference

ri.nkage is control]ed

IS entirety h by a .
t hr ééhm ﬂ{% éY%Fw% ieaboditpent 36, whereip gh %Mmkeﬁgeneraﬁon
1
reiUS6 meSh AT HRh fod tHB it ich oL AR B SREVPIRUIGH use
to ¢raasmibthelbbudmackels t he threshold i s decreased, nore

bi oggr ke I ncl uded_and e ted cl SSI I cation

err grg s dA ﬁlgetalgses coRY e ii’ioe[i/syl’sg%g Earﬁ mianagement
of tdudnirickgtsageidrio astimate path 1oeé, the lsystebi wmsﬂiﬁhg a

phenonengon known_as averflttlng 5. 5. 3 Baggi ng,

booPHiEinating nede; a8Hdom subspace nethod [ 00271]

Baggi pidrakgOst 'Vﬁﬂaleé Nerah f@céﬂ’gs Wﬁ)@g) Wilein the

additive trees are ata anal ysis a orlthns hown as
cogugirtinggodehnsmites: loudtpacket gmlems’eeh regleshnmeseages akﬁrst

.JThe ues are desi gned, for
onusua!ﬁf3 ;W apﬁsl Berss %g%i 418?1% Eegggeragt?&hre%geffhgleséage and
traiemiitd @b leastesndl dant iphelebti ax §eﬁiﬂe0§% ifladlby aﬂh@mudl packet

addIIIOH %ch t echni ques can al so be usef ul
ZeREANONIRANGH: MesErgre PBR deersidmedt Hey WL ﬁ&é%remw%&h& at least
ond tRET t

6 OM HfeR1ces, RGeS Clin? <hiBER of (S HeBhiPaTloud padket,
detraminesen @raalsmnwwrapmem ofitte pecedest lobd phekatapnd determmes a

a tr he .deci si on

paftf el R Ren, 60 Bt BUrhur B P MEL R B P oflins the

detetniihed &ignal std@edthifedn I‘thlé deteBRened ﬁﬁn@ﬁ&@%ﬂine oviRirel man,
1996, Machi ne Learning 24, 123-140; and Efron &
Ti bshirani, An Introductlon to Boostrap, Chapman &
Hal | , New York, 1993, which is hereby incorporated by
reference inits entirety. [00273] In boosting,
decision rules are constructgg_on wei ght ed versi ons of
the training set, which are dependent on previous
classification results. Initially, all features under
consi deration have equal weights, and the first
decision rule is constructed on this data set. Then,
wei ghts are changed according to the performance of
the decision rule. Erroneously classified features get
| arger wei ghts, and the next decision rule is boosted
on the reweighted training set. In this way, a
sequence of tralnlng sets and deC|S|on rules |s

I s Y -,



7Jm=arg min L(y, ,f 1(x, )+y). 7 x,eR J (d) Update

fmx) =fml(x) + =i /(x e R3. Quput f(x ) =f M?*)-
wQ 0B eseHpeci fic al gorithns are obtai ned by | PEEUS2006014325

different loss criteria L(y,f(x)). The first line of

t he algorithntinitializes to the optimal constant

nod

Coment ey U mdibat 8e ST BHTiAdESy pdltis an
a@esd pane(A®t erred to as generalized pseudo resi dual s

di ts for c L oss fungti e
, dersys i proptihetf Siarteranshe frst WaBY repands to
tHél manp&:k@t gohatdtfdn patjuckMdikah b§&t~aﬂ£ﬁfttﬁ{§ré 38ud Na¥ket
York, p. 321, which is hereby incorporated

gW@V‘é‘hé@PWﬁ%m&SWr thm for classification | s simlar
and s d r t i¢ch |
her e y i ﬁg%rsb’gr glf bgergﬁééﬂn g?%ﬁ@\éhﬁrgﬁ S qé%%gad}(@ generation
reﬁpomsmgnmagamdicaiemﬂmdmam:ﬁﬂsmtpbwbh thVARE fipst OV @Rﬂhelll use
tq&e th% gugb%{ of. 'terations M and the sizes of each
oJF R ABARIY] BRke rees J1n . mE 1, 2, .. .. M 5.5 5
Decig), on A wh@fesd %fdn\éﬁﬁt/i%éefv%gﬁﬁﬁﬁv TRﬂ)Q&z&Q m&tﬂn% B9 loss,
enbodi nents, a decision rule used to classif j ects
thesWBIRU eomprisiger egr essi on. I n such enbodlnents t he
dec'ﬂe@&x&ayt& e Cﬁ%ﬁ%acﬁe 254 as a regression
cl assitier era 'y a 1"ogrstic regression
cl ass IpﬁomsorSHlebtrazaﬂggéc&ﬁﬂedD o Cﬂh@Sﬁcfeiv@f' tlm: |pttt6k8>‘§sdi' being
o efficgi encﬁ for, each of ]t)he bi mark rs
5% te sleterpines gcseBrb Fiierst f‘tﬁeﬁ’ﬁﬂs]toPcha‘t]ﬂ?& a
trﬁh&ﬁﬁsfdn%fowelr f BHCR AVRPRuARALRet, Eﬁ‘tfa gxgﬁ{ folsgb&me%nftﬁé first

t he regre55|on classifier are conputed using

W pnd theseeand WIFRY; whereinthe mtbrlwah calmlasedzw wbtractmg
th%ﬁgg%@h'%ﬁ E}%utg? r@%l{(/%ﬁ%%]?%‘?&t tfh%rde{'%%ngeg @arnlég{lgsugn pgwer.
par t43cul dhe WITRIhefdmshodimeat 4P dnrthar &ﬁﬁpﬂﬂhg from onI y
two trait subgro S us trait subgroup X
wi | |2 ARSI, tgers 5&?@311% ceﬂﬁ%ci f('(h'@%? RTPORRSSPR the traaeitenbeing

coRBBAFIHR tlQansﬁMtl d 1008 tpaded BenBrafRSedublt Bedekbned time
peri od) and the de endent vari abl e i's absence or

pr eddnce The WTBAL efi enobaskiment 12 fmﬂheM@nsmm?mgt s for
wh 0029
sped SIS AR Ay B i LA Sorotesis Hhe lrAnS R AEbeine

coaﬁghmchiolttanstmﬁlt trleud paikbygeanapatife rgsponédinessage imPdsponse to
trait, subgrou four or nore specn‘lc trait
3 lo ge

the rEeaiBeHyeteixt ugpacket generation reqiiest MeSAESups can
cor i4%S POAGy{raleds %h@ﬁa@t/féc@ﬁv%%ﬂm(gV@RwQ Q.

progressi on from heal t hy, t 0 sepsi s, gtco nor e
adv drireartamieana emfiguped to g&neaafteraaplmm]gtypﬁmltmna)beammfor
generalization of the
reFQbﬁlsgtsﬁg&#rgg%%fsﬁsgfngﬂ Hgggfket%?fat handl es nul ticategory
r esporweiver alechicallyesupteddevidleammartdateshfrthehateiver being
bSCfI ni nat €s bz H\{ﬁen t he various tralt subgr oups
CORBRWERT; e Terrave PAPWHT RACKSh BERSIPLIOR TenRist aNesiREes,
meagupestesRt aetteettqcaﬁ& e&oh?fbdm% GGl ReiVBf, k@S FoHE being
plied to any of th ti-category 1Iogltmg el's
coagg'@teidttecgenﬁra&g eblaast omwloudtpla exhom mf@emegon irc e loud

ley & Sons, Inc., New
@ﬁg ﬁ%%}egﬁgire(sea © At r por at ed by ref erence in

its entlrety, in order to de\ §Iop a classifier capable
of discrimnating between any“of a plurality of trait
subgroups represented in a training population. 5.5.6
Neural networks [00292] In sone enbodi nments, the
feature data neasured for select biomarkers of the
present invention (e.g., RT-PCR data, nass
spectronetry data, mcroarray data) can be used to
train a neural network. A neural network is a

t wo- stage regression or classification decision rule.
A neur al netmork has a Iayered structure that i ncl udes
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with a validation set is used to estimate |. This
val i dati on set can be obtained by setting aside a

w0 anndomssabset of the training popul ati on. O heeT/US2008014325
of penalty have been proposed, for exanple the weight
elimnation penalty (see, e.g., Hastie et ah, 2001,

Theld waRahit@icledALAT) l:(ﬁ@hed-t%%ﬁg bt ss%@ %%g YR flgggéﬁ?enna,

New Yor k, hereby incorporated by re ere
thefsanapit wmemwntﬁguded to tranemitiide md Adeest oné Idicipkesket using

[ I rune, - hts t
o81%inl, B Bl "Bl Bt e i
infdrenstival dbgainettg alléudipaoké@ﬁvidﬁsl},ﬂﬁe@ﬁvéé ¢1a the s&RirPdntenna
r% ni tude- based pruning can work, but is

ﬁ%ﬁ’p‘iﬂ fL- sonetimes weights with smal | magni t udes
ar & 4eIPOiib1eh0 Lrar Rt kdifiva il (IR SofldlRind N SO

enbodi ments, rather than using a nmagni'tu
pr umi ﬁi@alémmt@mconmumecstcegemmﬁea plugaliynflstntehn albeams for

Statistics is that they can

re&éi@ﬁ%‘é%ﬂ%o es]?&?tll }\{\ﬁgaf]fﬁ%rtance of a hidden unit

( V\Blagh}hl)smftta' eﬂéamaﬂy esupldd €thd$iHSRMitBhL S, tﬂ@\ﬂ"'ﬁgsmltter
bthel % ortance ﬁ{e el i m nated (by settlngt eir
SR RN %ﬂlﬂae Hapsiel gt raskokgeneratiop requpst meksage; n
thig 58 )

gt ' &Srﬂr%@%a‘%ﬂ%o@%&@‘*‘; Bl RRO R, P rgBl0er Bing
co mwﬂdeelvepgﬂmlﬂmnf hmudtmcbetedam how t he tr ai ni ng

Chad PEEROL Bl REAE OFoll o BP dnGee R i e varivgh the

prb&@@sdrlheifp tdonfiguiddaionddtermaie 2 petiONss Hkodkiial NwisH @8 nt
hare the sang basic ttﬁproach of training a network to

anfiig bRATAS Heer torTespiva waughracketsand then pruning a
wei ght t Rﬁtmfe%?é’i%dtcﬂ‘chﬁ )r@%ll)(fﬁﬁited i Brvﬁﬁérﬁsé H‘a}lgﬁlt/recelve
training error. The pre nctlonal I ncrease

unih@VERLD forf estimatihgpgth lorss fthk IIC\mngirisnvgct or dwis:
triXx first term

32J e Hessi a
vanP\th‘geslv%cogf lg%eé* YO KereIRe fh ?‘?&B’f‘?kcf’? an%ird dw2 and
hi gheprooester dledtiBaldy oufledr 8 thd hecege&e ridle pRicHEdoP rbelng

nj mzing .this functi on given the constfaint of
Hfg%‘@ tp Sgtermipga slsnalrer@n thqof she eceined loedtmacket, a

tr&sPMi8sibh ﬁoﬂepoidche ?ﬁ lbﬁ]d P a\tn?].‘lpaa)(‘i\E E% ﬂ'egweelhthe first

roximation to t salen

WTﬁ r%aisfélersncqndaWﬂTR{@ vehrarein thfa pakh hiss 1sq:ailcsﬂquredrhg®uhndctmg

These g uatrons require

h f ed
th% gte|(12};r111\llrgerdsSelg%‘gfI r@g?" % ﬁlgw tSHEIEFeéllﬁ AREISHION RATRREY se

mat 48.x I’Bhémsféhbodﬂnidhtalﬁﬁﬂihler\é@ﬁlﬁﬁsﬂéo = al, where
ais a smal| paraneter - effectively a weight const ant .

Nex® W’énﬁﬂfter‘ Pkctré%\lb’m&dvtptthe Bredesseat thertmansabtatibeing
Jittht fs t B %u n + /n+l
colfigted 19 tiemeats f W padket pendintion Sediek Mhssded o fern
bei ng present ed and am decreases with m After the

ful n et.has b sented,. the inverse
Jl?angtr?ﬁ ﬂ?%ﬁﬁ§b lggw%%g CLCQMDYISINg| 1y 4] gori t hni ¢
f Or antrain8eni€Bet ematmﬁmgr doupledds @he PRICBGG Y] tihe P2 Ritter being
itialize YIH, train a reasonably arge network
COREUTE S AP ST 088 DaSk EFBOTHDTBy e s raspramto
I|enc Lq) "V
the e ehe W ond packl goneraflon b SR 8 ¥tml by ai n
Danmage nethod is conputationaly sinpler because t he
cal cul ation of the inverse ssian matrix inline 3 is
particularly sinple for a diagonal matrix. The above
algorithmterm nates when the error is greater than a
criterion initialized to be g. Another approach is to
change line 6 to term nate when the change in J(w) due
to elimnation of a weight is greater than sone
criterion value. In sonme enbodi nents, the
back- propagation neur al netmork See, for exanple Abdi,
1994, "A neural netmork prrner J. Brol Systen1 2,
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1986, Principal Conponent Analysis, Springer, New

York, which is hereby incorporated by reference.
werinaaiyssd conmponent analysis is al so descri bePlCT/HS2006/014325

Draghi ci, 2003, Data Anal ysis Tool sfor DNA

M croarrays Chapman & Hal |/ CRC, which is hereby

in C ?S.leiﬁt%a{eﬁ ceﬂ:c?ﬂfﬁ(} X&ggdéeﬂ 15%%1ﬂefes§ transmit/receive

non I'ncrpa
wain a(IVWBRH) h[a@ﬁa@ﬁ] snE&ntmtpnha cconﬁgxmmdttm g pteaneplurality of

uncorrel ated and, are o ered t hat .t t
apigEnfbopgs %rslfecelmgam }3@210“4%"]%%5’#@ QQrFOHBmsmg

i nt edm&b@ﬁc@fﬁghh@dwﬂe@a% R Todd HckBPdrBr #86n Fdifiest message;
variation of the projections of the data points such

t hata iprodessasr eleo coupderk tpi thet reeeivey, tHmy progessor being

feabed P hepa B AT PRl ek SRR s mafioh 1 the Loua

pmugmbrhaoﬁaaqwsembagd, ladr esi dual ' noi se in the
data., [ 003 PCA ¢ al s sed to cr a . )
O b gty dederalK cmiEt fo Hionreseh thp SaiEHgr being

cdlﬂig%ﬁ:"&t‘ tR Rr AR IRE ’at\’1€§§t06n°e R pdrked %'sﬁ%‘ aR | DNBEKE bEam
present i nventi oncan be constructe in the sane

gemma@d hyether sthed dndeniad i pegordapcgboible informpdion obtaiped in a

vectors wher e; each vect or eprese
lo (ei ufr{% RFEVLO gly(recelved i t asr%fielseva uI{e)Ié rfcf b elgglvelf act
g e nexl. f r am int@patdeddetait ﬂ@ﬁbﬁbedﬂed i 21 tvh@ld’s;ls tgansmit/receive

op jon, can be viewed as a pmatrix, In s )
u@ﬁﬂ%ﬁ@ﬁﬂ@ﬂ% ASSTAAEL a5tepna cophigured: @dg?rrﬁrapea plurality of
aﬁeﬁﬁa\%hﬁ@ rfof@etcsﬁ%gén& %&%‘n%ﬁﬁﬁti ofdHl rgﬁwetg eﬁ&q%hﬁﬁusmg

nmononers (Kubinyi, 1990, 3D (BBAR in drug des
t h e {ranemiideiselaetticaficoupleil daghe Parybaienpects transmltter

belnﬁgélgfg%lﬂgdéo ct)ransrrgl’c a%tﬁ%ﬁégﬁeﬁ tg?ﬁ'&%r%?]ﬁhr} | r&%)ﬂl&% %I pal

space us St prln
conpohesaivel B@ctﬁeail}uécﬁfpléd‘lm tles gaait amennk, tHe meeivanbeing

comEpOL IR PP B Ok 17 GUGEaAEant of a1

var i peRedddt QUdBBLEAR cApfed B {1 {rinsRtthér 204 tl‘{@{véc@ﬁ)%ﬁ,] the

information in the rmatrix has been consi dered
pITicessor daiig mnﬁgheed/é@detes'ménm erratbdess swsotigted with different
resents .a raipning popul ation) is
anvap?gﬁanﬁﬁh HS?F?@P@h riou%gadsfeltplots are possi bl e.
[UOBS]SOHE @ﬂﬁﬁiﬂllghﬂihb&'eaialréﬂ andicl@nente ndlthe lppésent ieddion are
In hIS ne-di nensi onal, plot, the valu or the fir
d?ﬁcrlired Ha# edBRissFRskAmbadimenttin Rertipplar ﬁ@ﬁ%@aéwaﬁ, qaﬁléfc'eature

ot él@iﬂé’n@ aR BRUlRHI 395% é‘wi%&stt & oth@r féycﬁrefsoarﬂn élfenﬁh@é of the

th expectatlon is that nembers of first sub group
r(eéexged tdmd@nilmabysé cursin hzamoue qn)mbmletaentso witle pzi withaut other

fe 1t1rerm ge 0? E) V\ac VenLluster i n one range of
Plrffaﬁ 5?%5 g%% hent. vardestand nenmbers of a
second subgroup#(e.g., those& subjects that devel op
sepsis in a determned time period) wll cluster in a
second range of first principal conponent val ues.
[00312] In one ideal exanple, the training popul ation
conprises two subgroups: "sepsis" and "SIRS." The
first principal conponent is conputed using the
nmol ecul ar mar ker expression values for the sel ect
bi omarkers of the present invention across the entire
traini ng popul ati on data set. Then each menber of the
training set is plotted as a %unctlon of the value for
the first principal conponent. In this ideal exanple,
t hose nenbers of the training population in which the
first principal component is positive are the
"responders” and those nenbers of the training
popul ation in which the first principal conponent is
negative are "subjects with sepsis.” [00313] In sone
enbodi nents, the nmenbers of the training popul ation
are plotted agalnst nor e than one pr|n0|pal conponent
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Bi oi nformati cs 16, 906-914, each of which is hereby
i ncorporated by reference inits entirety. Wen used
wo evosalsssi fication, SVMs separate a gi ven setP@f/US2006/014325
binary | abel ed data training data with a hyper-pl ane
that is maximally distance fromthem For cases in
whi ch no |inear separati@hAIM®ossible, SVMs can work
VVhatiészo Hnation with the techni que of 'kernels', which
auléﬁ% '8ally realizes a non-linear nmapping to a
1.eat Uk enstifeof dtemAviRG PAtH Rsk GH 'bdwgyelééke%p?MMdlﬂcation system
) feature space corresponds to a non-linear declsion
includihguadphyrality t o Wingless spransmif/6a226] Uritor@VERIDAGHe method
com .when a SVYMis used, the feature data is standardized
Priflf8have nmean zero and unit variance and the menbers of
[ ' e I ¥igded into a
b SRR TR PR Dl ek 1 ome
eesdmodidner of thedWTIH s secfivingerhedohe packét;t he training
1£%pulﬁgi%g gre pl aced in the training set and one
iSego FBU detesministe & signal strangghed she aeceivediland packet;
i t set. The expression values for
e 38E6hd Wt d SimB i o P n@iRe R e o i Focotvedlond packet;
and invention is used to train the SYM Then the ability

for the trained SVYMto correctly classify nenbers in
thpeserernd WERY deterreimiing edpath lasrietemendibesfitst, WIIRE and the

tion,is perfor several, tijes for gi ven )
second SRR B! bk ey 108 o et e B RefnlFa desprmined
transmiggﬁnpﬁmgiati on, the nenbers of the training
popul ati on are randonmly assigned to the training set

and the test set. Then, the quality of the conbination

of bigmarkers.is. taken as the average of each such_ )
%t er diSomebhoq @lmﬁwﬁﬁﬁ%m‘b?ﬁar@%w@waﬂls grdiegted in an
: : LR e process of biologica
1nﬁmnu§§%?ﬁ?§%%8ﬁé§%%%P?%ﬁg}§g%g%ﬁ% S of decision rule
desi gn enploy a stochastic search for an deci sion
rule,_In broad overview such nethods create severa
3deci ditenmethed of elampll whersin- the srirelesoebinmunimation system
' e ribed it he present invention, Each | |
further FhORTIEEAT oRESG bARE (b dRa B BnneSRnePOVRES Periodically
broadcalsbébydaal aéceRs rpHifs (AP SANEEs O ,ffe?@%éh@aﬁ’ﬁﬁ@ thel irst WTRU’s
. the training population. In keeping wth the anal ogy
maximyipithansmissiere abwer.ol uti on, the resulting (scal ar)
score is sonetines called the fitness. The deci sion
rules are ranked according to their score and the best
4deci gi[an tqi : ' . I
popu ?gt%i g%%%fsé d‘gz‘?é {iﬁ%niJl r‘gﬁglglﬁ oﬁ%aﬁﬁfélk%] I%glté%lls Qnrglcé\n&%)ﬁ system
further birdudgs (aaiTad:®gmpoi11_ﬁDgM3),ltdﬁdstheS tmishﬁi@sibwyc%x?f@ﬂ isffndibﬁted the
st. e deci sj rules are stochastically altere
second Wﬁﬁé’v ]H“é‘k:gh% 80RONg, %Rﬁ ynea aeforigtion @rthefABpring.
Some of fspring decision rules will have higher scores
than their parent in the previous generation, sone
5wi | | Thevwaetimiest daieh dswhéfsinakenshd pReRASER I Fest 18 thformation
repeated for the subsequent generation: the decision
field which indigates $hemaaxiapam: tranpeission powar of the firsieWTRU.
randomy altered to give yet another generation, and
so on. In part, because of the ranking, each
generation has, on average, a slightly higher score
than the previous one. The2Process is halted when the
single best decision rule in a generation has a score
that exceeds a desired criterion value. Mre
i nformati on on evol utionary nethods is found in, for
exanpl e, Duda, Pattern C assification, Second Edition,
2001, John Wley & Sons, Inc. 5.5.14 O her data
anal ysis algorithnms [00322] The data anal ysis
al gorithnms descri bed above are nerely exanples of the
types of nethods that can be used to construct a
decision rule for discrimnating converters from
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the bi omarker can be, for exanple, a protein encoded
by a gene that includes a probeset sequence descri bed
WO nooéakise4 30, or a discrimnating fragnent of PEEUS2006/014325
protein, or an indication of any of the above. Here, a
i scr ecule or fragnent is a nol ecule or
?r ag 8\)9227&?1%4 Sehergin fheylaust E@Clm‘beae]muﬂes an information
fi ggﬂp r i pt, CDNA,
teld in H? o uae ARENTILREL LR RARRELP D0
enbodlnents t he bi omar ker proflle has betmeen 2 and
jomarkers listed in Table 30. In sone
hemeathod p€ Clﬁlﬁh@tﬁﬂwe@'ﬁ'f& identifier hetunediudn asebss control
markers listed in Table 30. In sone enbodi nents,
(BLAC)QﬁdR%%onarker profile has between 4 and 25 bi omarkers
listed in Table 30. In sone enbodi nents, the bi onmarker
roflle has at |east 3 biomarkers listed in Table 30.
sobhe mebbed afelabm liwbersio tie loerd ichbt éempasesdn IEEE 802.11
ﬂgnahégﬁft 4 biomarkers listed in Table 30. In sone
frents, the bi omarker profile has at |east 2, 3,
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75,
980 She SRthedb of Baimor fil@RePearfiprisis | isted in Table
In.so ep?ﬁflnents each such biomarker is a
Hﬁﬁﬁhﬁqg%% Bafket daispathemtype efzeicketich bi omar ker
is a protein. [00329] In sonme enbodi ments, sone of the
bi omarkers in the biomarker profile are nucleic aci ds
lénd gonretbiodt b cbbﬂﬂﬁéﬁﬁ StHen rﬁeﬁ?a%ﬂ 580 ao[géék%ts used to
re proteins. In sone e odlnents onar
estlmats Path lessipg wivelgss somnaumication bysiear oehslihg &tpidrality of wireless

teansmilBbdy? fnil GO AR S & Reribhafing 0gs, The meshed sumprising:

th® Bordithotth S RBHS ,trélli‘éamﬁh‘i’x'gae( 1123‘?1[% 12&%%' ?n@?&fﬂ&? }g@uest Inessage;

and 25 biomarkers listed I'n
adisbemnerefithe WIIRUb lt‘eumvlklgrthp leid packwtgedbrai?as fequest message;

r isted.in Tap . In sonme enbodi nents,
g BT W SR 5 fting Ableast one lSid naekami i breasissiod power
I he bi k
specified By ¥8016pd Backsy eaiBraFORGELIEY Mpstdifs ™ ST° 527 40

a46¢orEDon& 6f tIOWBRUs#@ceiting b aBhas?Bne I6ud Phck&: 100
tblonarﬁgﬁﬁgilsted in _Tabl e 31 [ 00330] In soire
s eRsan 1 Ketermairdng &rsignak strengtisotiboneesivaddodd packet;

tﬂg e L.n sonme embodi ne
g ormr er pr g?] @%%aﬂg?ﬂ%SéW EO‘Q%O{%eHP?ﬁ%?‘iW packet;
and I|sted in Table 32. In some enbodi nents, the bionarker
profile has between 4 and 10 biomarkers listed in

theasgﬁcgngz TRU datermimingi anpatls logshbetwermtle firgy WITRY and the
t t 3..bi rs Listed | Tabl e, 32. In sone
second WIS by &Rbraghik 75, itk Sminsed Fanal sitength o the determined
ﬁanmn@m&mgb%ﬁis listed in Table 32. In sone enbodi nents

i omar ker profile has at least 6, 7, 8, 9, or 10
bi omarkers listed in Table 32. I n sone enbodi ments,

eachy,such rker nucleic acid. In sone
Wiy g ggg @chchwg%?iﬁrtﬂ@é rcopylinagingtrside. is an avoess point

(AP). enbodinments, sonme of the biomarkers in the biomarker
profile are nucleic acids and sone of the bi omarkers
in the biomarker profile are proteins. [00331] In sone
embodi nents the bi omarker2frofile has between 2 and 10
bi omarkers listed in Table 33. In sone enbodi nents,
the bi omarker profile has between 3and 10 bi omarkers
listed in Table 33. In sonme enbodi nents, the bionarker
profile has between 4 and 10 biomarkers listed in
Table 33. In sone enbodi nents, the biomarker profile
has at | east 3 biomarkers listed in Table 33. In sone
enbodi ments, the bionmarker profile has at |east 4
bi omarkers listed in Table 33. In sone enbodi nents,
the blonarker proflle has at Ieast 6 7 8, 9, or 10
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a converter or a nonconverter. A treatnent regi nen may

then be initiated to forestall or prevent the
w@e@gnessi on of sepsis when the subject is cl aBGT/UEmA6/014325
as a converter. 5.8 APPLI CATI ON OF THE PRESENT

I NVENTI ON TO STAGES OF SEPSI S [00339] In one

enbodi nent, the presently described nethods are used

S e hj;ec¢t s .wh re.particularly at risk for

%%velog ?g‘-@&go@é)?fzfﬁlﬁl 39 gb’g:hﬁf“ CORPEISANG:A bi ol ogi cal

RN WIRR K j : ruct a

B o nar o ap R0 HBIEES Akt iterbob RBEE InBsage by
transméttingiatlead packiet gensrationhespeisetesdaat ur e val ues of

the bi omarker profile satisfy a first value set

associated with a particular decision rule. This

al ' s gyl | e S_havi or _not,

T e, AR iR, LSRR e T BAES, Repfioition response
messagedydivatesthy trarsmbssiompbival tithtithe FroEWTEE wilGHelth $ransmit the
loud s%age of sepsis. In sone enbodi nents, the stage of
oud paggplis is for exanple, onset of sepsis, severe sepsis,

septic shock, or nultiple organ dysfunction. 5.9

EXEMPLARY EMBODI MENTS [ 00340] In sone enbodi nents of

Idhe px aaethod BF @BbrdiRatidgOtINTBhARAcANEAE Iof ToRdOBLALRE Lised to

, u3|nﬁ a biological sanple froma tost subj ect, .
estimatgpath degsdnla/wirelessjcontmunicatish spsteteireludings Hepslis; of wireless

N A M T
thBic6or@AhHAL YA AR En BRI ITRIEa 1501 g%ﬁ@%ﬁgr&ﬁog Fr)ﬁ(llt?f%ﬁl%gnessage;

adecision rule to the test® subje ecisio
acfirst ohe of heaWiT R s becaivirigathe 16e¢ paclostsianeeheon hageékt message;
tﬁggﬂ £§? %hggarker,groflles obt ai ned from subjects in .
st AV TAgpimittingrat igast opgiland pasketine g iimformation
; ' j hj ects that had SIRS
specified My e Hg e PRitket EOGHET el Pl ing "an
aclesend ahé ofi thé VETRYTS @eBsnghé a8 SeddR)ontUBhA G Kbhat

ad SI RS and were not di agnosed as septic during an
thes ViR Videsersainiog.a signahstrongtiapkshe pecefvddelofmdamacket;

t | contai ns_appropri at el haracteristic
e eck BT WTRY A6}er BRI A 3rARRE R o vl dhmses vastion packet
based o theiefokinstlon Hlebida] B (LR ﬁ‘&:k%@-péﬁcﬁ as being
afflicted with sepsis or as being at the particul ar
the seronidnWIRUpdetgredningnagfathdpss betweaen ¢hie first WIRU and the
tions, of .subjects inc¢luding those who are
second YORRY s, SPGB AStgriingesiihal Stpengibuon: he detormined
1mansnﬁg§g§§ang_are suffering froman infection but who are
not suffering fromSIRS (e.g., SIRS-negative subjects)
can serve as training populations. Accordingly, the
1 resTﬂt “g%ggtio .allows the clinician to distinguish,
Pnt er 2aRethog of gladm 14 sdhereimihecoordimating mede isareaccess point
(AP). SIRS, those who have SIRS but are not likely to
devel op sepsis within a given tine frame, those who
have SIRS and who are at risk of eventually becom ng
septic, and those who are suffering froma particul ar
stage in the progression of sepsis. For nore details
on suitable training popul ations and suitable data
coll ected from such popul ati ons, see Section 5.5,
above. 5.10 USE OF ANNOTATI ON DATA TO | DENTI FY
DI SCRI M NATI NG Bl OMARKERSZ[760341] I n some enbodi ment s,
data analysis algorithns identify a | arge set of
bi omar kers whose features discrimnate between
converters and nonconverters. For exanple, in sone
enbodi nents, application of a data analysis algorithm -
to a training population results in the selection of
nore than 500 bi omarkers, nore than 1000 bi omarkers,
or nore than 10,000 bi omarkers. In some enbodi nents,
further reduction in the nunber of biomarkers that are
deened to be discrimnating is desired. Accordingly,
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and a 95% confidence interval for the true difference

pi - p2is -0.068 1.96(0.013), or - 0.068 0.025.
w®revea138he 95% confi dence interval contains onP@T/US2006/014325

negative val ues, the concl usion can be reached that

ki nases are enriched in the sanple (the bi omarker set

p6.0duthd methodefdtdim dddhyidies cahgmidihn) rel ative to

he pul ation of 25,000 bi omarkers. [00347] The
{hﬁoﬁ WadHY iThgR Riz g e lqug mackehgpnerakion request message by
' lﬂﬁgﬁi ] t other than the
transn%ﬁ%k%?g g}lg?ggﬁgg%%e. (5’51 q%\gg?r%{be&? ﬁ%e(ihi -square test

for independence and/or Fisher's exact test can be

ﬁzed o test the null Qépothesis that the row and
| unkhe masthod; ehelaim 1arhereis the lowé nasketvgpneration response

[ lLe.are ind dent . The t .
mossodb IS0 04e LARER Bl NGRIRLE: PSP AR i lrapomisine
loud pat&edr. | n one enbodi ment, "X' is any biologica

pat hway. As such the annotation data based filtering
rule has the following form Annotation rule 3 :

l ect all, biomarkers that are in any bi ol ogic
Tt vty Stetage (2 CoTREIRTE (e e arReRe of [l prgkets used to
S s o L
transmipt/dcediecahitp AWERY's) and lecopadiplatirigsnedaythe atdethiddconirising:

nunber . of biomarkers that are in the particul ar
thedogEicatiepairapamnbang ajand prcketeeneratiosrrequest message;

I R T I .

tiHe fitse WIRID hiatainipinf e Yedss opRIlbGd ﬁdckét dfetinddBpified by the
then all bjomarkers in the sanple that are also in the

loud pagkef Seerationataanest message;ai ned for further anal ysis,
' ' h N0t at | data based, fil.teri
4 eGP ERar ons Trapasief "
RS eSHOMWTRY déhenhanos tsii%[agos&réﬁ%}ﬁ&ﬁ%hh Rebdifed MW Backet;

was greater than the propor n of Ki '

i nases in the
theserend YWATRYrdetermirgng attraesrobsapdwatafthe reteéreddoud packet;
and has been given. In one enbodi nent, biomarkers having a
gi ven annotation are considered enriched in the sanple
thel lcb¥8 WITHD %e@é’ﬁﬁrﬁflg‘%{] W0L TodsNGethfeRROM ﬁpst.OWTRU and the
bi omarkers having the a noPatlon in the sanple is
second JVERILE byt fushtracteng thpaleténnimid dignahskengthdvemoteh@etermined
anpotation in the popul ation across its entire 95%
transmigsigBOWERKf i dence i nterval as determned by two-way
conti ngency tabl e analysis hi another enbodi nent,
bi omar kers having a given annotation are consi dered
I®nr i cliesmiethédef dairal 18 whbadih\the haoﬁdiﬁaﬁﬁguio%iig Bnidccess point
ap value as determ ned by the Fisher exact test,
(AP). Chi -square test, or relative algorithms is 0.05 or
| ess, 0.005 or less or 0.0005 or |ess. [00350] Another
formof annotation data based filtering rule has the
200! | aMidhetREdTLE Aanat B8 fmhéfd,&&n?risi 2l ect al |
bi omarkers that are in biological pathway X . [00351]
the fixst SWEBAT responding bo thdé 1hibpackatrgeniesatien ecquestdmessage by

in dat a .anal ysi s,.al gorithm Exenplary data
transm%ﬁ]&gs%?@ﬁp%@ﬁttg@ ration f’%i%ﬂn@§éﬁe$§§ggect iyon 5.5. In
addition, Section 6 describes certain tests that can
al so serve as data anal ysi-B8al gorithnms. These tests
i nclude, but are not limted to a WIcoxon test and
the like with a statistically significant” val ue
(e.g., 0.05 or less, 0.04, or less, etc.), and/or a
requi renent that a biomarker exhibit a nean
di fferential abundance between bi ol ogi cal sanples
obt ai ned from converters and bi ol ogi cal sanpl es
obt ai ned from nonconverters in a training popul ation.
Upon application of the data analysis algorithm a set
of bi omarkers that discrimnates between converters
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one |l ess than the sumof the biomarkers identified in
Tabl es 48, Table 59, and Table 93, (34 + 10 + 10 -1)
w@r0063158¢hese bi omarkers are reproduced in TabP&r/US2006/014325
| 5bel ow. Section 5.1 1.1 provides details on each of
t he individual biomarkers. Section 5.1 1.2, bel ow,
provi des nore details on sel ect conbinations of the
i 0 kers listed.in Tables I5 J, and K. Each of the
ﬁ- picu 7y ﬂ%efflhi°§t @mﬂn "% eareweig A& prekietgereragion response
d I. . .
mossagplBaRARES IHFRRL R ST powel IR the fitpt (AT MiMRetlo brahsmit the
loud pabketrar kers were proteins or fragnents thereof. Such
protein biomarkers, which discrimnate between sepsis
and SIRS, are listed in Table | with a "P" designation

g1 CO I Q eriyents, the identified

B orar ket of GRERBKRE T thinpedBonh et luiChpckets used to

estimateysathrusd @i £ wikd] sdtoaiftkRiagion\¥yktd th@Gding ality of wireless
between sepsis and SIRS, are listed in Tabl'e 1 with an

transmitirecgivsi wnids (BTRUsk themethod gonipriingt ed above, one

bi rker 9, identified both as a protein and

oo () 6 coae MRV RSHitig b 1900 drasibet | Grerahgn Toquest
messagli OMarkers in accordance with one embodi ment of the

present invention in which the bi omarkers were

adisecokoad ofithg WIRE ceesivihg dbedoad spycket egaterbtidn request

in Section 6, such as RT-PCR Table K below lists the
mesSagk) omar kers in accordance with one enbodi ment of the

I [
e EETL WIIRD e Bl )k 3o BIESEE M Gapomiesion power
specifiefdsyt tlonloud padket genbeaibrasequsst nideagspodi ment. of the
I nvention conprises at |east 3, 4, 5, 6, 7, 8, 9, or
a1 ehipd epa ok éhg%i’ T8Msarpgeiying she 7 beast ang logd pasketi3,

(GRTBRA RO e FBGT T BB LS oL R PG gm packer
the Fhih:@OWDR URREEriih 8L Garah &hiBsidh poReLSPe 1888 d loud packet;
summari zed in Sections 6.1 1 through 6.13. For

and exanple, although the discrimnatory nature of a
[ r have .been di vered by the abun f
thy gﬁﬁﬁ(ﬁﬁéﬂr’gﬁ@eﬁeﬁﬂﬂwgeﬁ Ppaifilgsy ?‘m’gqrhug@ srond, iR and the
_ y ) ; . Vil | . | .
hird VEORE) 1368 3cETL R S04ragsal Uellobata0 B fobrmined
transmikafiirepé®ehe physi cal nmanifestation of the biomarker in

the nethods, kits, and biomarker profiles of the
present invention is not limted to nucleic acids.

th ' ' ' .the bi omarker as
Rt e fMnRIYP b STRIES BhbBfiehle 1P N 2T
thoseemREWAR Urebpending 36 the lotideptidke b gehttibh fefest message by
Table | indicates, based on the data summari zed in

transmidhizyg »ipwl patkat senetatier responseanessage. i s up-regul at ed
or down-regulated in the subjects that will convert to
sepsis (the converters) relative to the subjects that
24 || T nfe@RYETIF dlaihe 23 Whepeihl Bifd Pud PhLlset %éné‘% tion response
bi omar ker has the designation UP, in colum B, tﬁat
messageiadisatdsdhettnanpinisiorkpower thatibefsecond WiTRHtveil use to transmit
the 1 $O|L£%h5, was, on average, nore abundant in subjects
€ l0UG RAF=SA | | convert to sepsis (sepsis subjects) relative
tosubjects that will not convert to sepsis (SIRS
subj ects). Furthernore, if2% bi omarker has the
designation DOAN, in colum 6, that neans that the
bi omarker, in the formindicated in colum 5, was, on
average, |ess abundant in subjects that will convert
to sepsis (sepsis subjects), relative to subjects that
will not convert to sepsis (SIRS subjects). Table
Bi omarkers in accordance wth an enbodi nent of the
present invention.[0001] METHOD AND APPARATUS FOR
GENERATI NG LOUD PACKETS TO ESTI MATE PATH LGSS [ 0002]
FI ELD OF | NVENTI ON [ 0003] The present invention is
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capacity of the systemw thout creating a hidden node
i nside and across BSSs in the system the know edge of

W0 b@opaisid | oss between WIRUs from a different RIRUS2086/014325
often desired. [0015] 3) In many scenarios, the first
WRU may not hear the second WIRUbecause the
secondWRUtransmts at a | ower power than its maxi num

ower, This m'é%gt be the case if the second WIRU uses
t t eymekhadettesrordinating tbs management oty daekets used to

. ' . not,ed that i.n enari Qs erg .
estimal SR AUER o AR BBl LB RERARA HRtF b Priretes
transniigfFediv et fits(WERURS, theshesHvdecd@pasingat e the path

| oss of WIRUs even if it cannot hear them There is

s ulivséneng ofothea WTBUsa tramamnifiiae 2 dodidc packett genenativar request
messaVéL-AN node to increase its transm ssion power or even

3% nandate the use of a speci fic transm ssi on power

RtfRbnd Nt 9Pkl WIIULNR BRI FURPRNRI phbidt g@ﬂeﬁ%ion request

used. This also applies to the TPC request / TPC
messagegport nenti oned above. [0016] The above-nenti oned

j.SSues r. ing the mechani sns, (or in the, lack. of, .
ﬁ&%‘&ﬁpéﬁ@ffﬂi Gfﬁp}bﬁmatﬁgg&&tqﬁa$td§ge lovd; wﬁ% mﬁgéwgewformatwn
speciﬁé@_ga#%hgq’&?d ?981% eyl gabﬁ%guééjc Hei% ases, thee
mechani snms force to assune a va e for the
4 thirdrorssofoheWIR Us reédieingethe dtdehsigonyd Ridd phdleds; | S
accurate given the variations anong different

not ver \ [
MI%WTBH detersnging e miensd séranigthiof thpgecejved loud packet;

ej ' U uses a transni ssion _po [ ower. t han
RS RO NoFept o L0 et G o RS A Bl pacicet
based GiOtHY RifeiyabiofVigeludddinPieloh@pacRet;idiRt i on bet ween

two WIRUs from being perforned. Bugoﬁ] SUM\/AR(’\;J 0018
thieethird RRY determiioning s paihl lowehetweem the sacorel ¥EERU and the

thira R S BRRGRLE' B okitlipa SRSl EREU o e, gotermined
transnA§i8R poRRrNt (AP)). A loud packet is transnitted from
a

first one of the WIRUs to a second one of the WRUs.
The coordi nating node transnmts a | oud packet

nerati on request .ne ge. Afirst_ qne of the WIRUs
g@c ei v88 it 03&3“&5%5% égg‘lﬁ%‘ﬁ’é CamMBHIP8quest nessage
' I
MBSO oy 05 RSO oBEE Ty o syt mesogy
transngttivg atlood paeketgéndrasivag@spbidd miessdge. the first WRU

transmts a | oud packet generation response nessage. A
second one of the WIRUsrecei ves the | oud packet and

terqd pe at h | oss,bet.ween e first U and .t he
2 conmbnerl ol HeiBter SR 106 1ahd RackiherRgfatidit response
messagdedndid@ek e fra@hiibs ofl PoeltREHt He SRAH WTRI REMWRIse 8 transmit
t he | oud packet.[0019] BRI EF DESCRI PTI ON OF THE
the loudpawkRGS [ 0020] Anmore detail ed understanding of the
i nvention may be had fromthe foll ow ng description,
gi ven by way of exanple and to be understood in
nj u . i toh _ vi . -
FBoo T emned o R RRERTRAD M PLABE W] PaPct used to
estima{rapddbtlossirea sarglefs ammundatibnysterg inedddiriga pheratity of wireless

re WIRUs, i iyeless ¢ ni cation system
transmggmqeb\{ﬁganﬁ 2%8&%@%%T@Héprﬁ@gém i nvention;

[0022] Figure 2 is a block diagramof a wireless
conmuni cati on systemincl u@0rg a plurality of WRUs
whi ch use smart antennas to transmt and receive |oud
packets in accordance with the present invention;
[0023] Figure 3 is a flow diagramof a process of
estimating path | oss between two WIRUs i n accordance
wi th one enbodi nent of the present invention; [0024]
Figure is a flow di agram of a process of estinmating
path | oss between two WIRUs based on i nfornation
included in a | oud packet generation request nessage
transmtted by a coordinating node in accordance with
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associated to the WIRU (and/or the BSS, |IBSS, or nesh
identifier). 2) The power used to transmt packets
wortwenishan | oud packets. 3) A list of estinmatkCT/U52006/014325

path | oss perceived by the sender to other WIRUs. 4) A

list of si gnal strength (or average thereof) of

pdetsstane loéttheh W EBhGetransoditing 4 rloud opéeiet\fédratone request

val ue for each other WIRU).5)A |ist of total durations
MesSagH packets that the sender received from other WRUs

U4 9055 L TN B T (500 HELM, L, et

messagehe sender about other WIRUs. 7) The cl ear channel

ssessnggi] gﬁlgA) mode used by the sender or known by
thecsecand V TR transmpidbingratueasteyneriondimackes et sy timeespecified by

smiti a_.packet or known by the
the lougj{%g%t ég%%%artg)?#égrq&\ﬁ e.ss%)%%%] Pi ggyback option
4 00 8Jonkerbfahd SWTRU fédeiving tRBR#Nbadt orfd A pdtdket;
bandwi dt h they use, a |oud packet may be pi ggybacked
tthe tdyied H@Ru%@emmnpmg@mgrmé strength gf thafécaived loud packet;
ont o nagement information). In i s case,
R OB SR 2 R e R Shsirapbu et b piddoud packet;
and the power of the |oud packet. [0040] Coordi nated

managenent of | oud packets transm ssion [0041] The
theathdrd Y6TBY détdrmidimnakmtth losebetwéerb ¢he estorid WeTRUoand the

. ific RUs.. However, it y.be desirahle that this
third ‘WE@ s sikiragking Cﬁg’gr gﬂeéan{l sigralostrengtipyrom the determined
transm%)‘?&ggp%hng node. Typically, the AP should play the

role the coordinating node in an infrastructure
BSS. Controlling the generation of |oud packets by a
coordi nating node has the advantage of guaranteeing

4A-ni riie prethed oh Aledmgdd ecthay comprisingpeci fi ¢ def erral

N S e
transmibtBgy a1 phelbdt daithhatint rBhSorfdeanasizefl rom a

coordi nati hg node 105 to one or nore RUs HO - HON
in a wreless communi cati on system 100 configured in

corgance W t.h e. present invention genent  of
Bua 5 Ristof i, R 5 sty Ere Ltk pece s SSrgitommgpsponse
B . .
mossagb AR, 0605 ARt 1048 A0 1 Sntiond SPIAD ik B Wranem
the loudpanksi. gnal i ng can be i npl emented by having the

coordi nating node 105 first transmtting a | oud packet
generation request nessage 115t o the WIRU(s) 110.

s 1858 Sk NG USR] HARAE e HEwirlos

transmithecdiveairi tl(WIR UL peacheWTRU adrhp¥ikifdsa Qxﬁlaﬁ'ﬁ@nﬁﬁ?ay a@nethod of

. hulticast nessage, or a unicast nessage. The | ou
coordingingdhe annagement phlovepadketsuspsd tolsstimatepath s, the method
ppended, for exanple, to one of the existing | EEE 802
I'gnal i ng exchanges, such as to franmes involved in the

2P FACITR 6NN ireddiv il 2Nodd PheRétO r,féiﬁgiroﬁl request message
.. procedures. [0043] The information contalned In tqhe
which spetifiep agieeticylarartenon beequefthemasadgatanba tape used to transmit
loud in%%pate one or nore of the follow ng: 1) The
ou pa{:IF 5m ssion power to use for the |oud packets. 2) The
i nformati on (anong all possible fields |isted above)
toreport in the |Ioud packe8l- 3) The tim ng of the
transm ssion of one or nore | oud packets. Several
options are possible, including, but not limted to:
i) Periodically or quasi-periodically, with a:
speci fied period between successive transm ssions of
| oud packets. ii) Aspecified nunber of tinmes, (e.g.,
one), wthin a specified tine wndow. iii) After a
certain condition (trigger) has been nmet, such as: a)
detection of packets transmtted by a new WIRU; or b)
nunber of packets re-transmtted within a certain tine

- r ] " I T - Y
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packets can determ ne distinct path |oss estimtes for
each antenna beam of the smart antennas 222, 242 used
Whbhess¥WRUs 205 to transnmit and receive the POIUS2006/014325
packets. It is understood that "path | oss" includes
the gains due to the transm ssion/reception antennas,
e fidéd WeTRU tReamutahg ASRest Q)ﬂeeroaid/gaam tsingstlid particular
di fferent |oud packets. [0055] Figure is a flow
antenngi kegmaspetifiedgryodesloud gmcket genenadiamepquesh message;
bet ween two Lt accardange wiih one enbodi t of
R RECLRIn b 1, WO FoSMeig Gieetisleaabons TrRp PR ed
; hH VST eDERMinGRs | b ed 156@ Packet;
f521{0230s9€oc I@iqigur e g@ inclhllﬁlg"(ffr ?;&%ﬁ%ﬁ%ﬁég}%ﬁ;&?}p@ \?‘\ZQR%S 205i pa
Hrecke2668 WERU dstermiiBidg20Gansmissson pewer ¢fdbe rpeaiked loud packet;
(step 305). A second WIRU2052 recei ves the | oud packet
and  (step 310), determines the signal strength (in dB) of ,
%}%%%&ﬁﬁ' Weehtosd e PAGKS! é%}%@? lgéssi)ﬁtv%k‘;l #6d &5 WPPRU and the
e transm ssion power (in of the received | ou
second PWARRL , byt eubtractivgdiblead¢tengind sigrend sstrermthnfrpowidie determined
fromthe |oud packet itself or froma |oud packet
transmjesien OWET. r equest message that indicates what
transm ssi on power should be used), (step 320). The
WRU2052 determ nes the path | oss between the WIRU
2951 2Rd hbihoWIIRI1 20531 Nireihtcoafirisiagt he signal

strength determned in step 315 fromthe transm ssion

Hosrcod dtWHR U détérmising a3edh (sssfor 3a8h antowss pesingefithe smart

4 1s fl ow di.agr.am of a process 400 of estimating
antenn&a?wcf%’éecﬁb‘fev@gﬁ WR%GWRUS based on information

included in a | oud packet generation request nessage

transmtted by a coordinating node in accordance with
880t htheanbiddidefrdaiof 3filHerfhreeseniprisingnt i on. The

rogess_4 is inmplemented jn a wireless co ni cati
ﬁ%%@ﬁﬁ VLAY igterwgsgs% Fth dessoforaghy antpnn @%miq@ﬂe smart
' [ nd a plurality of WIRUs HO -
antenr%d‘ige‘?#ﬂdeﬂ%%lgr Fmﬁ%ﬁ%ﬁe 105 transmts a | oud packet

generation request nessage (step 405). Afirst one of
the WIRUs 110 receives the |oud cket _generat.ion

Bhqucdt WHEISHRBLBIRAAT) SYTATLIOTOr SREting B mpmagement of
fi \WI d :
toud pyelie oS 48 Bl RAP Tt £hF S B oL Blng ™ ™ "

gQ86FdBhhbing BsdeoARE Message. In step 420, the first
WRU transmts at |east one | oud packet includin

aploratityiof wirglessi trassmiyreceive unils (FEERPIs), gemrein atmcoordinating
. 425 d f th
node thgSERS RO veb SRR BRI S S0h A o o WU
. r L)
recelvefég%% lgggﬁgatCkEE gé‘%&%%ig)rl’sltéaqﬁiggg g}egrbﬁ%% g’)sld?;%aéﬁﬁﬁlt%eé%Qbé(&done loud
packett atins tiasmissiponwpower spdBifiedf byhiher dmel wadkéb genpeatiat request

eSS it T S 000 e AT PRkl e,
I ' . .
doerni SEAPEHSER b SRV rision

power bf £18 #cdeivietldpadpaskatnand deterdeines ai piaH loss Isstereddhe first WTRU
[0057] Figure 5 is a flow diagram of a process 500 of
estimating path | oss between two WIRUs based on
conditions specified by a | oud packet generation
request mnessage transmtted3dy a third WIRU in
accordance with yet another enbodi nent of the present
invention. Afirst one of a plurality of
WRUstransnmits a | oud packet generation request
nmessage (step 505). Asecond one of the WIRUs receives
the | oud packet generation request nessage (step 510).
In an optional step 515, the second WIRUresponds to
the | oud packet generation request nessage by
transmtting a | oud packet generation response
nmessage. In step 520, the second WIRU transmts at

oy » o o s Y




nmessage; the first WIRU transmtting at | east one |oud
packet at a transm ssion power specified by the | oud
w@awkaissgener ati on request nessage; a second OPET/UB20061@14325
WRUs receiving the at |east one | oud packet; the
second WIRU determ ning a signal strength of the
and theesrsond dWTRY packehtractineg dbeodeteviFiRbed aetignal streggth from the
det t,{ggrm ssi.on power of the received |oud packet; and
etermy SOSHYSAPRPY& er i ni ng a path | oss between the
first WIRU and the second WIRU by subtracting the
determ ned signal strength fromthe determ ned
35.anshhe systenpofielnim B whareinehb edowfinatihgdioderis ahGiccess point
wherei n the coordinating node is an access point
(AP). (AP).12. The method of embodi ment 10 furt her
conprising: the first WIRUr espondi ng tothe | oud packet
generation request nmessage by transmtting a | oud
36ackeTh@ enstent iofreldias Banwheralf Sth@efirstSWTHE rBpbedk 66 the loud
enbodi ment 12 wherein the | oud packet generation
packet generngtinn requestmessagedzst bonsmutting adond padketigeneratiomresponse
messathe first WIRMMI Il use to transmt the |oud packet.
8%4. A method of coordinating the nanagement of |oud
packets used to estinmate path loss in a wreless
comruni cation systemincluding a plurality of wreless
3. anshhe systesn of oaing S6( Whkksin tedleud packiétngénergtion response

nqode, the.method conprising: th oor di i ng node .
messagP IR cAbeR i TAO U REREET Jetapa o Il yhede fepmsmit the
loudpa%ké’é.rSt one of the WIRUs receiving the | oud packet

generation request nessage; the first WIRU

transmtting at |east one | oud packet including

i nforpation specified by the | oud packet generation

3% ques Winpless gammunicating yrtersor georngimaling dbeimpnggement of

| €as t; the second .\WRU
toud pafREsNsed Blstfid Bith BIEREviPSPRERIITREDS | oud
Pesrdinatime ns@e.ongd WIRU determining a transm ssion
power of the received | oud packet based on the

4 plugekiti ofomireless tipesnitirededve wuits OAARATs), wheraihghe coordinating
O R TR S
e Bt R TS oS SRS PRI ot on ot
packet abatidne speaifjed btdhe dowahpackes generritivn fedfRest Afessageg and a second
one of ey W BUGREPRGS Lot Ablenst e s eloseamer gl strength of

the recéfveP R ckte'i:,a&b%gli@l.ﬁﬂéléﬁaé ﬁ‘ﬁ%gﬂ'g%ﬁgﬁ iﬁg&rvbeggﬁﬁﬁe 4 éc%‘éred loud packet,

response nessage.
and detdretieies 4 heatholids peativeengtine fiakt WTRES palth ¢hoewsasd WTRU by
i ndi cates the transnission power that the first
subtractipg ihie detewained sigaaksirengihelropythedeireminadtransmingign power.
of coordi nating the managenent of |oud packets used to
estimate path loss in a wrel ess conmuni cation system
3oncl lill‘hdﬁrs?ﬂeﬂ Sf Rhinh B8AThdvel® k188 Sodriamstihg a6 84 ¥8 access point
units (WIRUs) and a coordi nati ng node, the nethod
(AP). conprising: the coordinating node transmtting a | oud
packet generation request nessage; a first one of the
W'RUs receiving the | oud packet generation request
nessage; the first WIRUtransmtting at | east one | oud
packet at a tine specified3®y the | oud packet
generation request nessage; a second one of the WRUs
receiving the at |east one | oud packet; the second
WRU determ ning a signal strength of the received
| oud packet; the second WIRUdeterm ning a transm ssi on
power of the received | oud packet; and the second WIRU
determning a path | oss between the first WIRU and t he
second WIRU by subtracting the determ ned signa
strength fromthe determ ned transm ssion power. 19.
The met hod of enbodi nent 18 wherein the coordinating

o Va N " L,



a second one of the WIRUs receiving the | oud packet
generation request nessage; the secondWRUtransm tting
w@roobassst4 one | oud packet at a tine specified PYT/URE06/014325

| oud packet generation request nessage; a third one of

the WIRUs receiving the at | east one |oud packet; the

4(0i r dTNE RByeiaine roflichiing 38 whgreih thter Brgt WERUt fegponds to the loud

recei ved | oud packet; the third ,V\7I'le determning a .
packetgpam%rwesgwswe byEranseEfteg 2 eugpa Kleggeneyation response
messa ehe third WIRU determ ning a path | oss between the
econd WIRU and the third WIRU by subtracting the
deternmi ned signal strength fromthe determ ned
transm ssion power. 29. The net hod_of enbodi nent 28

4L t nBhe syafrmsifrdaim G sdwneiniimuleed pockeh geperatinn response
mossod WS Bl HEASHE 9P B34 B AL B TSR} i e

loud pdBkkflod of enbodi ment 29 wherein the | oud packet

generation response nessage indicates the transm ssion
power that the second WIRUW || use to transmt the

| oud packet. 31. In.g wreles; igatign syste
#hel Ry clessi RRPPgrSevg war dSCT RLD o ce Prusing dath loss, the
UUR (WIRUs), each WIRU conprising a smart antenna, a
WIR mﬁ%&élo “coordinating the managenent of |oud packets
asecbiver fostreceivingalbud packett hadnmet hod conprising: a
first one_of the WIRUs receiving a | poud packet_ .
ybressorRiestainadlytconpladigdhampediven dbe precesgor being configured to
parti cul ng ea r t Q.
determﬁ ée 8 stlén%a]; %tggrﬁg{}{]ﬁfo tﬁqda lge]éxg{}rg%lg;gué rﬁ%cklef;}% ﬁ%ﬂ%n{lgmgﬁ power of the

receive@BHl HaRESE, taind W path 1628 Petwoen LR frFWRIRU sidihetdeond WTRU,
particul ar antenna beam specified by the | oud packet

whereigdhe path dossrie qalsylated dyaybiractingihedledaemiied signstrength from
recei vi the at | east one | oud packet; the second

the det\ﬂfﬁll}’%‘i:? PR P EYYnal strength of the received
| oud packet; the -second WIRU determ ning a
transm ssion power of the received | oud packet; and
43e sTheWTRIRLS daimr4f fiiniermcqaptisingss bet ween t he
first WIRU and t he_secon RU subtracti the . .
CERC T s%qs?mca%kyr swgreqﬁgw Fohy HROGEIOF mithe bransmitter being

e HEdranss
config e PR HHETRA, £ ML paclct e ey e et PR B g @ pat h

| oss for each antenna beam of the smart antenna used

to receive | oud packets. 33. The nethod of enbodi nent
44. 1 (ThadVTRAKpf flaimgt2 further compyipmg:det er ni ni ng a

BBo b AR A 0046 B R o BARBBRter being

configuF@ATTy Ri-#ddrhta Fotid faRKRgeerAtion 2édpthst iRedsABE R FBSONSe to the
of | oud packets used to estinmate path |oss, the system

receivergnpeiviighg loud peckeli gendarationadquestriggssige. al ity of
wireless transmt/receive units (WRUs), wherein the
coordi nating node transmts a | oud packet generation
&g.qUeﬁwﬁ%&%@%anéln{tﬁe%&iv@%i?f\ﬁﬂmy\&%ﬁrfsﬁ&?@' ves the
| oud packet generation request nessage anhd transmits
atsrherts intermd eudfigacdttto ggenerateansplaliby qfoamtenna beams for

. .Sspecified by the | oud packet generation request

receivipg sadfgangpptting B2oHES0of the WIRUsr ecei ves the at
| east one | oud packet, determ nes a signal strength of
t he recei vedl oud packet, ddéernines a transm ssion
power of the received | oud packet, and determ nes a
path | oss between the first WIRU and the second WIRU
by subtracting the determ ned signal strength fromthe
determ ned transm ssion power. 35. The system of
enbodi nent 34 wherein the coordi nating node is an
access point (AP). 36. The system of enbodi nent 34
wherein the first WIRUresponds to the | oud packet
generation request nessage by transmtting a | oud
packet generation response nessage. 37. The system of




a receiver configured to receive a |oud packet; and a
processor electrically coupled to the receiver, the
w@r@easses bei ng configured to determ ne a si gpel/us2006/014325

strength of the received | oud packet, a transm ssion

power of the received | oud packet, and a path | oss

hetawepiert BRctridAly \0bRPRA tb hthe eppnd WhRWAnajhtheirecéifer being

path loss is calculated by subtracting the determ ned
configugedrialreesive agohdinasket generetonmieemest massagsi on

. 48. The | C of | 47 furth i Sinos
B blensch dleditically Drplr R Shid e Ho RaLosSGThRg h¥higured to
generatd t 164090k 1664 phek&To£RAl driiifeFmhfiohiARhEI6ud phelkeét generation

packet ,generati on request nessage. 49. The | C of
requestmesdagerandt7 further conprising: a transmitter

electrically coupled to,t rocessor, th ransmitter
BT RRSTRAT éﬁ?@b@tlﬁ'o?q%%ﬁ? ¢ PERRPS BT RS ﬂé% ST pofenna, the
1 ' . ntenna
i i A e e e A S G i e
beam getiepgtal by the satsrt apltne i edcedainne avivh iefoesmtion obtained in a
transmt/receive unit, (WRU) having a snmart antenna
loud paaketinyayieyshioregeivedatia the smard antenps ang e Lecsyehs
for receiving and transmtting |oud packets, the IC
conprising: a receiver configured to receive a |oud

packel wHeRitrfshaftRelveRES AW TRY) RoRpeiing:
electrically coupled to the receiver, the processor

besmgri entémna eonfiguged dpagenexpte Gaplurshidy| Juanirmaebeams for
. .based, on inf.ormation in the | oud packet generation
receivy oﬂ}&?raﬁégggf@%jg tl%lh‘gpﬁglﬁtﬁhsm tter electrically
G QvRh &4tk LlRBLREARLSAM]ed tHEhé EARTFaht&indaheGransmitter being

configured to transmt the at |east one |oud packet
configusidniy tranamiteabendpackgagrmreasidn rpquest messageant enna
in accordapce with informati obtained,in a |pud . .
BBV @Sﬁcgﬂg?\jyr%’éﬁ?fg}ovi © (HBALACBRT e i THegiver being
Ler : 'pﬁﬁgé cltrguit (1C) enbedded
conﬁgl}%ﬁago\;erm% (raéll esaspfti%'g#ﬁ?ﬁo%ﬂ rec %@%ﬁ%&( WRU) having a
aPbtes3dt eleotriedhf capleditd thedemesmitéercanal theatecéiyenfthe processor
. antenna beans for receiying and Lransnié;in Iogd
being prnfigured tondeterminengr patinlpss aspediated Wikl dferent apdppya beams
d tcou(g)l.ed té)1 turée siBLl antenna, t he transmtter being
used t 5% %né%}ﬂ%d S RFaNskit a 1 oud packet generation
request message; a receiver electrically coupled to

the smart antenna, the receiver being configured to . .
ddcei Vo intpgrataticiseudt (100 eanhrdded: ia: a srtelaspinsasmibireceive unit

tri | ]. l.ed t t itt dth
WTRPAES Gttntifig B E% e N o et ea L docer mi ne
3 x%géﬁre& e&%g&féacme%ew 4 ol pA&ERNAn@nt enna beans
use ve

to rece the | oud packets. [0063] Although the
hqatueser aledteéalhpaiupled to the rreeisens tHerpronesson baing configured to
described.in the preferred eppodj nents in partjcular
detercaiguth FEEbASOGHR RE FRaFUra" ) KILRTHLCA AT e pisetpr bower of the
receivéd R é%&ée@?%&d B:}%tﬂtlgﬂ bt (RS AR W%@Qﬁ& tRé séddpd WIRU,
pretrerted enbodiments) or in various conbinations wth
wherefii thé pdtosoishailcdlatsdibesulstttcithg tke tistearininbé sipnad strength from
i nvention. CLAIM5 What is clainmed is: 1. A nethod of
the deteymhined; tignemissiomPEweR a wirel ess communi cati on
systemincluding a plurality of wireless
transmt/receive units (WRBE), the nethod conpri sing:
a first one of the WIRUs transmtting a | oud packet; a
second one of the WIRUs receiving the | oud packet; the
second WIRUdeterm ni ng a signal strength of the
recei ved | oud packet; the secondWRUdet erm ning a
transm ssi on power of the receivedl oud packet; and the
second WIRU determining a path | oss between the first
WRU and the second WIRU by subtracting the determ ned
signal strength fromthe determ ned transm ssion
power. 2. The nethod of claim lwherein the

o e - - e g,




| oud packet generation request nessage; a second one
of the WIRUs receiving the at | east one | oud packet;
wo b@eaessend WIRU determ ni ng a signal strengt hrOf/Us1ve6/014325
recei ved | oud packet; the secondWIRUdet erm ning a
transm ssi on power of the received | oud packet; and
the second WIRU determ ning a path | oss between the
first WIRU and .t hZ econd WIRU, by subtracting the
%%tefﬁh%@@<gﬁbﬂﬁ} z§W€§@FHOFE%H¥F&é det er ni ned
r 1 $S] 1 | ai ' .
4 {RAR0ERRE ARy Chopldf ETHIEbiBLefof, Mg iSRRG being
configued 86 Graafsnsital WwudSdclket Behewaim rajutgt nidigagér st WIRU
respondi ng to the | oud packet generation request
nmessage by transmtting a | oud packet generation
sp e sage. 24.. The et hod.of claim 20 wherein
A{Eﬁe ?ﬁ@‘aIgg’gfg%qmgﬁ@’ét?’iesr‘fOP’é’é‘bSéﬂ%-e nessage i ndi cates
4 hPah&ANEEF SHeA@RicRAYCEPIBd tohehd igrobeddbRUhé |triSSmitter being
totransmt the |oud packet. 22. A nmethod of
configured tditreaismiy a loedrparkgt generadion raspopse ketssages iniresponse to the
. estimte g th, I o&s in a w.rel ess comruni cati on system
receiver geeaiying R 204 DRATSEEPNGTatPR SPEUSSHIPERRA%E / r ecei ve
units (WIRUs), the nmethod conprising: a first one of
the WIRUs transmtting a | oud packet generation
BRquesh intggapsl cizcwie (Ihdembeddéd ina Wibldsstegesmithgceive unit

t he | oud packet generatijon request nessa?e; t he :
(WTRWdesiagpRopasiiPRRa sgnBgurasiorgenssatey plyratits of gntepna beams

t.ransm $si.Q r i.f4 -packet

tor reod AU LE B OUEE BTk, Bl IO SoRUPR KE' ,
4 e6livdré@nifipeirad tb easdive Bdoh@ P cRaEeisrativa fdguedt MERshge;
determining a signal strength of the received 1oud

paudcessondlectrisally complodedodhairesaiven the aneqeissey haing esfigured to

f e received | qu acket;. and the thiyd, WRU .
generaff ot [eh PRE 1975 me kit R B phUCR 48 5P 1 9HkREr i soneration
requeséﬁﬁﬁgggéféﬂﬁ[RU by subtracting the determ ned signal

strength fromthe determ ned transm ssion power. 23.

d heansmiiddr oflectrimnty 2@upled her thenpocsisoy; thédransmitter being
secondWRUr espondi ng .t ot he | ou acket generatign
configurg G%glféf}?é%‘zégé B Jorans iprd PAGREL Y0 snepna eam generated
by the %gﬂ%&%h%h&%%&%g%&g@%g?&h 2iforiiatiAEbBRANGA G 8118Ld packet

herein the | ou generation response nessage

previoushdireadiesd vhetio anani astedinapovedthé hedeivdre
secondWRUwWi | | use to transmt the | oud packet.25. A
met hod of coordinating the managenent of | oud packets

ed e%?xiie i%g'}'g?%(g ci g]‘fbllrtl, l&#gf .g’ini?ggﬁe%‘ﬁ g’a]l xgg%kecs% TRALG A RBive unit

st
(WTRU)Y12R4E ﬂ’?ta/ dRER atfteHAA onfi¥iiddlo gditeateh per0RHRf hatéitha beams
a first one of the WIRUs transmtting a | oud packet
for recejeing and dtransoiitivg loed paghetsa the Eoregmprésiog: t he WIRUs
recei ving the | oud packet. geperation reques ssage. .
3 Fensinl <P Hytha SrasbenGia chn Catter being
ey ETe P j bfd acket
com g b B o R R TR
4 erebiviengelebtricllyt easpleshdol thed spratetntdrirm,t the devdiRer being
deéerrri ni.ng a si%nal t r engt PFPOf the received | oud
configurgd e rrecqife aplurali ogeircHehs 88 transmi ssion
power of the received | oud packet based on the
i nformati on included in thd&6-oud packet; and the third
WRU determ ning a path | oss between the second WIRU
and the third WIRU by subtracting the determ ned
signal strength fromthe determ ned transm ssion
power. 26. The method of claim25 further conprising:
t he secondWIRUr espondi ng tot he | oud packet generation
request nessage by transmtting a | oud packet
generation response nessage. 27. The method of claim
26 wherein the | oud packet generation response nessage
i ndicates the transm ssion power that the second
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37. The system of claim 36 wherein the | oud packet
generati on response nessage indicates the transm ssion
w@oweniishat the first WIRUMI || use totransmt POEUSZINE014325

packet. 38. A wireless communication systemfor
coordi nati ng the managenent of |oud packets used to
£5+ddIBicr dledthicaliyzoupled t6yhé transaiipter aindghe aeceiver, the processor
coordi nati ng node; and a _plurality of wreless

being configumed /te elebénmaineny path s Bssocigfed avithi different antenna beams
coor di nat i.ng .,nod ransmts a | oud packet generation

used tor’?&ﬁ’éf&r}%ﬁelgggd)&&‘é&fi rst one of t hepWFRUs ?ecei ves the
| oud packet generation request nessage and transmits
at | east one | oud packet at a tine specified by the
| oud packet generation request nessage, and a second
one of the WIRUs receives the at |east one | oud
packet, determ nes a signal strength of the received
| oud packet, determ nes a transm ssion power of the
recei vedl oud packet, and determ nes a path |oss
between the first WIRU and t he second WIRU by
subtracting the deternined signal strength fromthe
determ ned transm ssion power. 39. The system of claim
38 wherein the coordinati ng node is an access point
(AP) . 40. The system of claim 38 wherein the first WIRU
responds to the | oud packet generation request nessage
by transmtting a | oud packet generation response
nmessage. 41. The system of claim40 wherein the | oud
packet generation response nessage indicates the
transm ssion power that the first WIRUM I | use
totransmt the | oud packet. 42. A wireless
transmt/receive unit (WRU) for estimating path |oss,
the WIRU conprising: a receiver for receiving a | oud
packet; and a processor electrically coupled tothe
receiver, the processor being configured to determ ne
a signal strength of the received | oud packet, a
transm ssi on power of the received | oud packet, and a
path | oss between the first WIRUand t he second WRU,
wherein the path loss is cal culated by subtracting the
determ ned signal strength fromthe determ ned
transm ssion power. 43. The WIRU of claim 42 further
conprising: a transmtter electrically coupled to the
processor, the transmtter being configured to
transmt a | oud packet generation request nessage. 44.
The WIRU of claim42 further conprising: a transmtter
el ectrically coupled to the processor, the transmtter
being configured to transmt a | oud packet generation
response nessage in response to the receiver receiving
a | oud packet generation request nessage. 45.
Aw reless transmt/receive unit (WRU) conprising: a
smart antenna configured to generate a plurality of
antenna beans for receiving and transmtting | oud
packets;a receiver electrically coupled to the snart
antenna, the receiver being configured to receive a
| oud packet generation request nessage; a processor
el ectrically coupled tothe receiver, the processor
bei ng configured to generate at |east one | oud packet
based on information in the | oud packet generation
request nessage; and a tran3ftter electrically
coupled to the processor and the smart antenna, the
transmtter being configured totransmt the at | east
one | oud packet using an antenna beam generated by the
smart antenna in accordance with information obtained
in a loud packet previously received via the smart
antenna and the receiver. 46. Awrel ess
transmt/receive unit (WEU) conprising: a snmart
antenna configured to generate a plurality of antenna
beans for receiving and transmtting | oud packets; a
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