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statistical nethod to the expression of the diagnostic
set to diagnose or nonitor steroid responsiveness of
the subject. [0006] In one enbodi nent, the diagnostic
set further conprises at |east one steroid, nodulated
nucl eic acid selected fromegach of at | east two of the

clusters of Table 1. In a second enbodinment, the

di agnostic set further conprises two or nore steroid
nodul ated nucleic acids selected fromTable 2. In a
third enbodi ment, the diagnostic set further conprises
two or nore steroid nodul ated nucleic acids sel ected
fromTable 3. In one aspect, detecting the expression



of the diagnostic set of steroid nodul ated nucleic
acids further conprises using hybridization or

wQ@oaansad i ve real -tinme pol ynerase chai n react POIUS2007/008909
(RT-PCR) and a sanple obtained fromthe subject by

SUMMXRICOP THWIN®BRTIONN a second aspect, the sanple is
a bl ood sanple, and RNA is isolated fromthe
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ProqURE adi"&Gn'SSTi% *SEY of steroid nodul ated nucleic acids
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that correlates with rejecti’on is >30. The invention
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' and TSC22D3.. [0010] The invention further presents a
nmet hod of di agnosing or nonitoring the status of a
subject with a transplant carprising detecting
expression of a diagnostic set of at |east two
steroid nodul ated nucleic acids in a sanple fromthe
subj ect wherein the expression is correlated wth
dysfunction or rejection of the transplant, and
appl ying at | east one statistical nethod to the
expression of the nucleic acids to nonitor the status
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produces single value or score that correlates with
the status of the subject with the transplant. In a
wo bios@sesbodi nent, di agnosi ng and nonitori ng tPET/FERDUB08909
of a subject with a transplant further conprises
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[0014] Table 2 summarizes steroid nodul ated nucleic

acid expression for 104 subject post- transpl ant
waamplherdand a subset of 74 sanples < 180 daysPCT/US2007/008909

post-transplant. Colum 1 shows the nucleic acids
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expression in post-transplant subject sanples
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[ NVENTI ON [ 0016] . The present invention addresses needs
mumﬂki@%@%&?n%®“$W6VPEFﬁ@mﬁ§Fﬁ§H§ for detecting the in
vi vo expression of nucleic acids nodul ated by steroid
[0018FM M8 invahtidAYeOdtilITBtIRP Blekdnid a thitBod foR WY privier@hriiprobe sets to
provi des nethods for diagnosing and nonitorin % st eroid
detegtstepric caspansiveresyef asubjeetyitha traggplat opas fmHgpng isorder comprising
desi§ntil 3% atBg p?leel'sQJr(]Brd%E isgls fdmgéléléﬁﬁgjs Wioss Eﬁfr&‘si@ﬁ is rﬂ_&ﬁxlated
nvention uses detection of nucleic acids nodul ated
by stespidsadarivisdationor gesegh, end wingdEBCR@n{l Yietpyimsrs ar PEabs setapn 2
: t
sam qg ?rom tgé Sx%ifx:fs)tg rdgtrg(r:t sgelpgg Hsﬁcgshsﬁfg%tsg Olg%ﬁ%] oﬂﬁa‘ﬁ tﬁ%n’é&%le‘?@f acids
whosfsmiretss)oxf is mdtilared by mewmbadmppnstwsaam dctsh@mp;el@;md frompFables 1-3.
n reduce th Jvasiy and
Ina 5B opadutén afePripstan e Phar g R
undergo. In particular, the invention can be used to
BRIEFEDESCRIPAONORMTHD FABIFSect i on or rejection. For
exanple the invention can be used to predict

ion or r ectl n .aljl
[0012’ | ni @}) R’%fe'rl]tf ge&f Euégefsho & Ihersrber 0 gefcc? f)'sdl a@é\ﬁp%? PResgion is
modulatedbg sferdigs. CoBitinitl Bytow ehiistet maﬁt&nlcatmtnn@ mi@odregiprobe ID from
antj - ection therapy before cytaol aI vi denc
Hunag Qs G L oM oAy YA BTG T U I erofian, & By gl cotumn
4, aV%R4eR 9% 10k F6r KPR dfigk ﬂda@lcfb%ﬁldn tZWRCﬁﬁ)&ﬁd'EAHG@pJ:(ﬂMﬁn 5, average
nonitoring and treatnent or. determ ning . a subject's

Peargerpgorrelation fir syHessios ob e aucleif 2 # o BORRE ARG fa ke & P-
va]u@%rqmeé&w&ﬁ@ﬁ quhe Qlcm ZR/CRRES L oRfe w%agﬂlyf@ﬁﬁ@%ressmn of
finitions [0017] Unless defined otherw se, al
the wlemﬁqd‘m EARGO aad helbwal8, the narse efthe ganges ém@amtl@ﬂﬁ &igaBank
).as commonly used in the art to which
dam%%§§Né§??%ﬂ§§ﬂ£g 't he purpose of the present
invention, the following terns are defined. [0018]
‘Anplification" refers to any device, method or
techni que that can nake copies of a nucleic acid. It
can be achieved using a thermal cycler or a thernal
_ gradient device and a polynerase chain reaction (PCR)
techni que such as linear anplification (cf. USPN
6,132,997), rolling circle anplification, and the
like. Further, anplification and detection can be
conmbined as in Real-Tinme PCR (RT-PCR) using TAQVAN
protocol s and the Prism 7900HT Sequence Detection
systen1and softmare (Applled Blosystens (ABI) Fost er
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a control and/or normal sanple and the other, a sanple
of diagnostic or prognostic interest. The ordered
wa@eeoaogesent ensures that the size and signal PET/ERE0T/§08909
of each | abel ed conplex, formed between at |east one
[0014) 20T ile 286 krides atsibidmedutasixiueleicacithuxplessidnefor BRgmbiect post-
sg;cificall binds_ is readilg detectabli. [8q20h1 h h
transplept pampleg and asyulpes of ¢ Yrplsp s 18P dnsapEitianspiansC R | shows the

nucl GX RSP RO ploB@letd Werfl b§e@GE RY-FUIR toldeEteRpebsYon'if bt ataReblant
by and correlated with the adm nistration or

subjesbsagipdesi The overall ssorsreferg to thoomale vaioe argdueed ifiomsalk scores using a

. refers. J ea ' | eSSi8h
it G810 B 7 b DS B BRLEP Chae o s
rejectibi QUR)bRbjeat,ititeratio, and panisesfotal pdayb post-etssplaat(insiex ) sispectively.

in cleic cid techno i.es or encoded otei ns..and.
ol Refstp SheBiaspr TRETG VO St ieg e OO SHEEE 4 . and
p-vaREQIE kB0t RGHNPGL OfsBRnt shdPRZ{subselpegeaively. Sighlifvasit g-Galues are

differential expression--increased or decreased
shovanin rsli¥pedareas  det ect ed by presence, absence, or

change in the amount -of nucleic acid or protein
[001SKPT 885184 phdderfls REPUR @ta for FSnRISSRsRpretedingRiievays having

-expression profile. A "gene expression profile" refers
genes podpleted byl staroidsior gaghleting Bl bemeostasiat ¢oJmn 1 of Table 3 shows the

Lt . i , " _

eenc AL LGN £hha £UE BRRKARE A LA, BF RToMIANE o LRt e imes
posthaplane dolusing ¢ andif;,|thd foldahiangeand prvalueifor R @eRTHGTR (i=88) at <180
d Nucl ei c acjddexggﬁ3§ﬂgn i s detected using nucleic acid
ays PO HRIPRIGI LN 57 t IF MRt r anscript  and/ or

regul atory sequences such as pronoters, enhancers,

i ntrons, nMREETATDERSHSGRIPTICNORGHEAMNAENHON 3

untransl ated regions. A gene expression profile froma

bj ect can be 6. WD,2008/ 051290, PCT/ US20Q7/ 00 9 .
10013 P BSTE HP iR e BRe o R B TaY Badstsptine
the iRWivE @kRedsiondf Alicléitiediddi Bodabited be>sfer &8 sdrbinistrationae Mietabblisf. The
. normal, diseased, qr treated anEIes. OO&%J "| nmune ¢
inve Qg peravidas gregiods 195 dRAgRRTNSI BASIONEPTYIGSFEY S reghgysiveness o a
* subjélit %f BSESinA HRAXpREESh Winbhi¥leic AEHIMONNGEFCH) stér8R—IPONIREInvention uses

i ncluding but not limted to acute respiratory
detegfioprof audeis geidy medulatedyteseifls © Rigdie gisgase agtiviy PErgnsplant non-
rejedtfoh %ﬂeée.gﬁon anky h&@nﬂ?& SR ithingne i@ 3B Hardplant. Such methods
arteritis, arteriosclerosis, asthma, atherosclerosis
can bowrgé &t fingetulpeimunpstipprgssant therapieang, metednperfant)y, to reduce the
hol.angi.t i rg9:= Str r d :
ARG S cot B Bl S BB W e A P Rcutar
the ir@dnktibi te, beasghty peict tradsplapt nohoejegloniot regectivié gléomexansple the
X g[anulgnatosis, Grave' s di sease, autoLnn%ne. inician t
invefosgan OF 4sedpe Prgdigkiransplas} Rap-GHEeH 08 PEIEFQR ATIGRINg @ clinician to
reduRé We REINBLQT BiopsiBipetfoRth& ifi @leaTrQSIBS daysPpatsiantn oo is anti-
~nyel ofi brosis, pancreatitis, polyarteritis nodosa,
rejegsionyheyanyibefose Cyalegical syidence pbsplesiicn is dejpdable cTherpyepiipn also
provided HeHBRs for BRI tH nREd RF pdst-BansPahGhOHRFiARandAFdatiRenY or
biliary sclerosisS, systemc sclerosis, sepsis, septic
detesrhinirig asybigetsmear-tgmp posrpsis based @a steroidmryylated pygleic acid expression.
spondylitis, primary thronbocythem a, Hashinoto's
thyroiditis, systemc vasculitis, Wipple' s disease,
conpl i cations of cancer, viral infection including CW
i nfection, bacterial infection, fungal infection,
parasitic infection, protozoal infection, helmnthic
infection, and trauma. [0024] "I nmunosuppressant”
refers to any therapeutic agent that suppresses immne
response in a subject such as anticoagul ents,
antimalarials, heart drugs, non-steroidal anti-
i nfl ammat ory drugs, and steroids including but not
limted to aspirin, azathioprine, chloroquine,
corticosteroi ds, cyclophosphani de, cyclosporin A,
dehydr oepi andr ost erone, deoxyspergual i n,
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tolmetin, tresperinus, trianctinoline, and the |ike.

[0025] "Monitoring" refers to repetitive testing for
war@sgerect i on of nucleic acid expression thaPCT/US2007/008909

provi des useful information about a subject’'s health
Defifitiofls Sease status. Mnitoring can include determ ning

prognosis, risk-stratification, and efficacy of a

articular drug; detectin subj e response to
[0013 ﬁ,b)gqshae tnﬁé 8@5‘9‘“53 ?]LW% rl dstﬁé‘&é?ﬂl( tF%? 537§ g,nderstoog toul’gave the
samé Rk&fid &'&oﬁ%hoﬂ@ﬂrsed iRjtIRCdr 8 Whichthédi feRais © FaiCthé Mirpdke of the present
: di agnosi ng onset, flare or conplication of a disease;
invetggn, thyifellpWwing tswassase goftsgd-essi on or provi di ng
information related to a subject's status over tineg;

[0018§! ee‘WrrHﬁiﬁcafth’ REdrStoMRS belid Rledhol Br REMR]ue that EAMhake copies of a
particular drug or experlnental t herapy especially

nuclplaegid. Itzambnichiered using achermabeyclér orp themed gedientglexiggand a

L e

rolhpgmtdle:amlﬂrﬁchmmmmﬁl thé Blar. déartherpanblfcatéanind getect®u loprelet combined

s iERE TR 0 L PERY i BrtTRB® e <P P iim 90ERY Suence

Detd?88n §y3MaSdnd @oﬂaba}@go.ﬁzp%a BldgystemdRIBE), Fost@ ity APt i on
such as bi opsy "Nucl eic acid technology

refers to %ﬂé and a deV|ces (ge Eods and nF id
0019 g “Asray ars{ BT A8 opfeEdrgneegientRi et ispt “5‘?:?365’ Heleic acids,
protBhOSUREbAIGENR sBNRGESSInA subdtafe WiRkrd 47dabicind gt m@%anﬁkﬂés represents

limted to nmethods using arrays f.or hybridization,

a coamhanq!/pt;wdrﬁamnlemﬁzyhe@a@hta.seraplwédlpanwr progaepisNpterest. The
- . § h

ord o A T R, e P o i B RIS Pmple, formed

betvaen arleast snghysdgenttand aOlpasa P sagpbmbw;lch tfermorgent sphghlcally binds is

mm}p%gsgﬂﬁuclelc acids (LNAs), oligonucleotides,

bVi pepti de nucl ei c acids, polynucl eotides, probe

sets, RNAs and the |iKke. [0027] "Prediction" or
[0020pr ediChistens) refersfte gﬂaupsoofmhdeiu seidopwitly expeeseivp thasisidbmtly or

indi%‘rgtg{' {elﬁg'lsﬁtgg Pﬁé (Iiogrtee[jaged v¥1 rtnm ggglgtégloﬁ o8 mgtsﬁﬁcmsm of a‘Steroid.
' transpl ant and can |nclude determ nati on of
[0021] ogritHaghpstici sk refers &b atfléastivioamncleip keids whose exwession is modulated by

t he 8] .A "prpbe set" refers.
sS4 Tt Gt P BBk BB 8l B F5dim ot
acidu8@loMbikSlorencstied bRitdindmt AntitdaARRp of 47Biity Ragbats@ldretd CantRused in
of two or. nore nucleic acids. Prinmers in a probe set
protgigdechgeagies n rare or artificial nucleotides, be of any
size useful in a nucleic acid technol ogy, designed to
[002bgt € CLExprepad irefdtsad difRBh@4] cQfressdhni- ﬁﬁreﬁ&ﬂio&ﬂécr@ﬁed&,xpressnon as

gene, labeled with one or nore detectable noiet
detcdjod by pesaeicn AbMER, PBFBSE ALHSATIYE 9l GUSIo gEd OF Biotein expressed in a
sam% 23 pres@ﬁt@& ﬁl' ché &L]@Q}Sroﬁieef/-@f‘gcen@ Qx;fi‘é'kyloﬁlﬁl%ﬁﬂ”lrefers to the
evi ces, hods an stens that can be used t
iderdiication, dlameqstlmen qmemt [sethan, and ropregentatien pf eepéprlabtyspé gudigjc acids
expfestll 1 LLath TR @tssbg BHEL B g% Rloloi SR REQHNGSscs.
a gene exﬁ?e55|on rofileinc But not 1T mit t%
Nuddgit aoid exprasismissicteated bsing yucleasa;:aytschnatmgnebadymanrepmlﬁﬂ.eitnanscript
JArra ét chron%td%ra.ylcmsss egt(pp ﬁ nsnﬁﬁ@? n
andBx (SR Rtory YEGUHPRHET SriuPm e hais iy pliise BRIA-pfaspine
intebthétdt&s SR} vAGinsMatd eehiar] A ga¢ éxpf‘d}slomp&ﬁle from a subject can be
spectrophotonetric detection, protein-fusion reporter
constructs, western analysis, and the like. Protein
expreession, although tine debayed, is correlated with
and mrrors nucleic acid expression. [0030] "Sanple"
is used in its broadest sense and refers to any
bi ol ogi cal material used for cytological or
hi st ol ogi cal eval uation or to measure nucleic acid
expression and obtained froma subject by any
sanpllng nmeans knomn to those of Skl|| |n the art A

o o o N



WD 2008/ 051290 PCT/ US2007/ 008909 genom c DNA, or RNA
including but not limted to hnRNA, nRNA, nRNA
w@e@smsedng i nternmedi ates, rRNA, and t RNA i n BOT/uU810011008909
or bound to a substrate; a cell; a cell, tissue or
comPAr&BRith RIFQORY gerdtlplebifon préfes lféfs&f & de%dtl@tﬁ(ﬁfﬂiu&l&lcfaﬂﬂ expression
di agnosi s, prognosis, or nonitoring of i mmnol ogi ca
in copfrak eroERa, ‘F@B%@éc‘ytt@%ted plssher al bl ood mononucl ear
cells (PBMC), or serum derived from whol e bl ood.
[0028P 03 14 m S B dr ek TBRAS corfftRAS disBrd@RYnd BRédseymMcAtddMth
and protocols for obtaining a biological sanple and
immupelpgierd sesprntse insluding b et lisgted o 3&?}9 rgsBiratesy distress spesigme,

Addgoﬁl’I grsea%«? %'115%5% Pé’]ecﬂf)n ahkl)!'lgsng 2 oogm Qg"]@i(agf\é?.?sgarteﬁtxs

br o or’ en a tissue
anermsclenrogla,ra,sthdmaanhanqsctcfos:sce:mgemlve bartfaihirg lpematy doleosithg choldngitis,
Ch t@f i ke. 003 E ¢ thoi" Qefenﬁ.tg bet
USRS ik 'i‘?B’te ToRP £ 81°355 WIRFEIIYYS Flitisy diabetes

mel s, eAPBBemSE, Egmliﬁr@lahepﬂﬂﬁé W\ﬁngner’(s‘|gﬁ&Sliofniatbaits,i Grave’s disease,
algorlthnB classification and regression trees,

autogmrpuncdiepatifisaif apesaki's seidieme gy yemie Tius gy themaippsgnuliigle seprosis,

mya?tﬂ@}llé/ gthis, n@eﬂ?%?os?s E&ﬁ@l‘éﬁtlttseﬁélyanlénnﬁﬁfdgﬁ p&?xhg&m%r psoriasis,

i neaf al'gorithm i1 near discrimnatory anal ysis,
RayhdudsalisepssgRetss’s @yndrqrr@pg rhetinatoig) agtbmlq, hqh:roderma primary biliary
scler'&"w sggtérg%%gle%g@l se s?sagxlm unlioregls%/n? gI I%adzss?asfgi ankylosmg
sporﬁ@ﬁtﬁ§ piim@g thiremdbddydiemiq mdhmbiotsrthﬁbgnm dybtemic vasculms Whipple’s

dlsefsgst{g)lglfplhg%gie qggc!& -Srllr?lgggegtrp)r\ag gﬁffa/opfet%mt)ﬁalbactena infection,
fungW ﬂnfe@ﬁ&{‘ perasiliOneLtisa B}@iozbﬂﬁﬁfectﬂﬂdhe‘lrhﬁitﬂlé in€octibh) @8Birauma.
Status” refers to any and all aspects of inmune
response in a subject who has an _inmune di sorder. or

[002¢} ans dF’&Hi“O?“ﬁB‘IeEFGP‘n EPTEE{ QA ORARRCBY, a8°RigR PRRpEFECS immune

respBﬁs@gﬂ E&.ﬁ)]ﬁe‘éﬂsucﬁ 8An%iSbdBlentd) antimhBRALL, IHedt d%gsl abeEdionRfanti-
from an zing one or nore sanples fromthat subject
mﬂqnmnatwélmgs,cangéqeﬂmg;rmclgqleﬁ gt ﬁotelwbl}egég AspHin, pzgthioprine, chloroquine,
ke f P I

oA et A, SRR Ak BB SRR e,
dexamﬂmsmwmr@mwsmmpr@festhlydrelamm hydroxteblorejuénst impmunoglobulin,
. chy oni ej.ection, . rejection. vascul opathy,
ot DR g B SRS SR PR BRE
mergprupuiiie) ehie hotrexateg nddogibme ) rdyaophqnbkateencrfg:nly\impmen prednisone,

ession is c | ated Wt and i rect r
R I NS S R M g S RO A
tolnfetiff 1Rk ssimuE QFiaRSAcTN Cand@ NG, t hat have a steroid
, depen nt regulatory elenment (sdre) in their pronoter
1003559 5 DubiptostgGiefoashediich Gittye Bl deiEuion oF Py cid xpression
that PRVRREH SR AU B8 SnatieA ot £ bR E RAIR bRSSRAEEst A /N6ni BAS 2L
of steroids. These prinary response genes are often

inclydedstsapingeiRseenP B risk-stratifigetione trdyediacles RAtiGHsy drug; detecting
subﬂe&%s{o%% hya dr%gt)p&{g%glg tﬁe@ﬁ@nﬂ@&&n{ges%%wmge@ﬁ:@n&{ or non-

pa vvays St er oi responsi ve steroid
rejeqct@slp@whse@seraet@sty diegnosiog paseh ilprezs perpplicgfion ¢fe disease; followmg
e TSR0 5l BRI o RS S i e
subjeds m@Sk@BIQmeﬁO’fsﬂm@@@me@ﬂs@mr exmpmﬁeé therapy @$pec1ally where

‘ adm\i\rﬁ%tf’aﬁlgxie DEnd drﬁc’l%\g"%%sg fg % Sc,an tl %lu r‘[g)? ur%)éec %E%v%%? (518)63‘%?£ 8685 h& have a

"Subject" refers to an |nd|V|duaI or patient who
devel ops an infection, has an i nmune disorder or has
received any allograft that elicits an inmune
response. [0037] "Substrate" refers to any rigid or
sem -rigid support to which antibodi es, nucleic acids
or proteins are bound and includes magnetic or
nonmagneti ¢ beads, capillaries or other tubing,

chlps flbers fllters gel s, nenbranes,

. .

Y Y



[0038] "Transplant” refers to a subject's own
genetically nodified cells, or tissues grown from
wo b@seseed | s; cells, tissues or organs from anpCTE82007/008909
subject or froman animal of a different species; and
labeBfot h par€iciidar 1inmnhaﬂi&6rd$rum saeeiiRg i arbjecapopalatipratotdecide 1o use a

mechani cal repl ace org 03 Trans n
morg gy lgssiingsive gecoa téatt ae&m e&iv’e% 38"1%'?%"‘6%@ E‘?@Ph fgkto
Imn@ﬁ@ﬁﬁﬂﬁﬁb@&ﬁhggb%&@ present invention refers to the
rejection of bone narrow, heart, kldney, l'iver, |ung,
“miganc eas, . pancreatic islets, ste

Enot Nalkisagiddechnolpgy” aefersie agyndia ﬁjsf‘a?ﬂssmett%&eﬁ‘ systems used to
detect%ﬁ?s?%uﬂén@faﬁﬂsc'antdg)r(gcﬁ'l@e abse Qﬁlﬁ'eﬁfonsphgﬂ&n@fudmg but not
I st ol ogi or ~imunol ogi cal response.
limifed to mﬁm@ usingarrdyssfgnydridizationy mlﬁeam in RCR, quabfitetive RT-PCR,
di rde t [
i e TR AR BRSO Bt e o
hybiidization irgihedh or 6res pbstsae amchﬁmng d:mém rgewmm:mDNAsalmcked nucleic

R L B R e e T N

RNAMShdthei@i f ferential expression of steroid nodul at ed
nucleic acids and proteins provides an opportunity for

~devel gpi ng. pharnacogeno¥1 rkers for dlagnos%qg
1002 ni t fF‘H@"‘%‘u B GEEctifgt FFigrs 'é’ng Y5 9F 8EneeRRpFETsEPn profileto Pm‘”de
mfoprhaﬁf?)ﬁ qg&ﬁ a§ﬁ{9&t’§§eaﬂh%r He stibhs oRB disldWd/ phidn@ 61 trMBplarfiBnd can
descri bed in"the Exanples, the present I nvention
inclydecigterainatinn if pergnosis, signestifieationt predigtiostof peiremesnnd) the Wee-
nucl ei c acids selected from Tables 1-3, and reagents
[002‘-‘8?‘C h ASpotd 1PAPeRSo gftlupd &Y i gor{u‘éﬁgt‘?&g r prithdrTBfaBcadd used with a
obe sets that can be used for determ ning,
nucldwaxgnddgqhn@og;et@aﬂetgmgrms ofrove ctrmqrcnguclem acfsise Brnmp;snga probe set can
con%mtsr?%%? all%gli:c1 lebt;rc}/eg%lge% e df om%[{]r\;f:s%eiju%gful fé;eal n%%ltelc%rc]fd t%pthﬂ&ggy (ags:gned
to détea pagicvienegsn oaﬂﬂiice tariaat afargeng) labeled ivith osaidyj ieat detedtible
.a traasglantlor g 9 sorder. In one enbodi nent,
moigligs, apgiu ‘P?SOPENHFQH? fIRANVEYA ection can be used to
begin inmedi ate anti-rejection therapy while the
[00B0)i | i ‘tPyotdiQl tadBhdlOHB réfbrd 204hyRed AGAGERSE/ MIGBEH0 And $y6tems that can be
' redi ct non-rejecti n can be used fo determ the .
wseoglier o PRaiN By RPIRIOL RSP IPIERGE PSSP punod il isgcid or
gend Ml produch b @B eRfressIdnprbMy dludaig badktt limRe@id A¢tivity0asbaY€ S ffinity
met hods for desig nlnﬁ and nDnltorlng a treatnment plan
- assayprantibagy|9F BROFCINBTAS, SATOMRAGFRh isERsFatieP. cOloTiMeH ISt mitwo-
dlm@ﬁk‘ijonfap el el@(\ﬁﬁlgHé}jeélp L9 MBRIHREHRASE i BAMN Sr'nef‘ssor
post - t ansplant nonitoring and treatnment. [00421 The
specne’lph@dtsetot dethaionrpretaintfosionsporteRiPusiruds, atesidrnf analysiRBMEthe like.
PI‘O nr%f)regsm %ﬂoﬂg‘? 1&r ggﬂl Cet%iullgjcgr%céﬁec?@ﬁgrldergmlo% }UQEIC acid expressnon
' Cbservatlonal (CAREi» and the Lung All ograft
[00$06}j ec‘tSampleGéswteeCEinpitSé)s@idcm salbsandvefeisonany fielpgiadmaterial used for
[
cal ?rshlgygglaal ggét \é\fu glaglgrgﬁxgaé’lggcrlgg Spq§s§%n agf&télned from a
subjwujjyeamsz sam‘pldxgtrmim’hiowg |t<ethose[ @A@06KiB]in Mearto arsamples:hm dmrnqsnse a
f ne expres p
ol g et e AR PP i S Bid [jeB PR R Semen,

sputuél® Dfihd; n}egkomberfmﬁbmdwkmbeﬁarmmi & dligaet df'sncidna ih Maich cells were
CAl and LARGO s les froms cts treated w
oW AR P SAHE D B P EMBEN TS @#Ff Hegrrpgie @aﬁﬁfﬂi CPNA,

Iterative cluster analysis and simlarity testing as
described in Exanple 4 were 8ised to identify the
nucl ei ¢ aci ds nodul ated by steroids presented in Table
1. An exenplary RT-PCR study, carried out using the
prot ocol s described in Exanples 13, used probe sets
for 20 informative genes to investigate steroid
responsi veness CARGO sanples. The results of this
study, as descrlbed |n Exanple 5 and presented in

o o o o, " o o "



of nucleic acids encoding FLT3, ILIR2, I TGAM and
PDCDI proteins or fragnments thereof was highly
w@e@diospve of non-rejection within 180 days oPCT/US2007/008909
transplant, a second study was perforned to test
genoREIDNAOSEAN A ied! @iy e hétSiniifRd kehnRNA| iR AYYERBIA pT@dEkﬂng’S
presents the results of the pathways RT- ﬁR y
interlpad e BN i ENALD FolgH OSBRI E AUy et e § SR osHEr orean
Rdor onltofifd 1S -
blopsl»:yl-a_n?ﬂ'gth@ﬁge_ \%"gagrzedjaﬂlg}ég?cg d?a@g(ésﬁs:gfogﬁisodl ki ADAEé e
nmmﬁt@%cal FatTSare RUKGLYGS. Feziperal biopkmonpauriear celly BANYICNPKEIUM
denv ro Jﬂ%ﬁ 4 TNF, TRBC | and TSC22D3 protein and
fra Q ereof showed differential expression
correlated with rejection. [0045] Priners or probes
[003%t S “smﬂing @teany’ refkis Itcemyi instrupientation and protenels fnueditainiog a
i ol Gy TR BP0 Bl Y ik or
- followmignadhge, of bloﬁsh_e)rbmeﬁbpm enﬂd’sc«ipjf@ oﬁwwadutrmj&tor otgag, drawing of
steroi d modul ated nucleic acids of the invention were
centrph ongeyiphsird pipgd. 208 thsdikeUs2007/ 008909  used to desi gn,
sel ect, and test prinmers and probe sets that can be
[003gped At QBRI AE et B ETrBle to FRGBANHEIMERE BR nbﬂllrﬂltc&i&mﬁhzﬂysm of
- froma subject as described in Exanples 11 and 12. In
variange cpronicakapplysis iassilicasinn plgerithms, cssigeatiop and feprgpsign trees, cluster
anal?s‘?ﬁgaﬁﬁlﬁ flgﬁé‘a'ng ER@kding, Q&:t@géd}%’sfsoﬂﬁlepg ekt ﬂ:spk n@arest neighbor,
ragment” thereof, expressed from steroi d nodul at ed
- linegy e}gesthmf, lifieab Hiserimin@orycaply e lineas degressian, degigisalaorithng et
mul e SR A bR P B S PP ARGy ccRESE L sifir
Peardtﬁﬁdbﬁleh&& IpfedEmarmﬂg@ﬁhriJSeugnﬁcam& anply6id 6] mlcmaaapsr erﬁeeﬁarlebff
nostic, sets
testsy Weﬁt“?ﬂeﬂ teé'é’n"ob‘gg a'ﬁ%rétg ﬁﬁlﬁ?’foﬁl %éﬁnf rak St ang Y 12( &Ct s,
t hose showi ng no histological signs of rejection in
[0038ndorgnany thifa toing psd & basp&hd)f imminhic rRsEbBE: idaysbjedt who has an
transplant to Pred cé t he E)obab lB%% that transpl ant
imnyugg dsarieer ypasplRpeg pding Sisrleraing: g ‘aﬁ'étn‘fmﬁrﬁss\’/%‘e ission, or
stabﬁi@)r asQi6RARINGd frémRhAMHIRL driRIdr mdkORARpled fo@Bat 3Ftédt @cd nbﬂelc acid or
t He nucl ei c acid expression fromexenplary RT-
proteip guressiop ghap peserlides With the degres agd aaturerod Feseth SE?EFB? Hegtment or
relatéld @&nﬂ%@t‘i&n‘m llﬂ!ﬂ%l ghrﬁm\/}@esceﬁﬁ)l.ll deGudiiBn,tlGe ?éj&gloﬁ chronic
scores as escribp I'n Exa . When used in
rweﬂmmgumumﬂmgﬂnﬁmu@ﬂekmwﬁ%@nigwlﬂays post transpl ant,
the score produced by the al gorithmdistinguished
[00391' nigal Ly mhakle r‘e?el}sdtbgﬁy %Jn@ﬁﬁﬂhénﬁucmc%%r%rwﬁ wilisél
reject their transp t he subsequent
eXpmmlss c@&:la@% wiitht zhldaeswbedleec&m or, indirasHy fiawghe adphaistration or

e I
met&SJDC nistm > 801(1% 05%7#5@1(6‘ r#gk% tﬁ%(};‘ \Zé a Cg‘féglélﬁ ge%eﬁgﬁﬂ W]'ghﬁto"i]y element
(sdrpyiptieirprémaénregiog(Ditleer gadamdtme (2008 ehBiob&ime 2Ei: 3&890 33894) are

ses i ol B oS A e LS B o SAr At ghaEe ofseroids.
ThebASH R re8Sonkd1genBadrt bieH Bdnsdripiiuim GcBkstBatdetivate one or more indirectly
or,transpl ant, ease and needed accuracy of
aﬁkﬁﬁ%§ﬂﬂ@ﬁ§hﬁ”@ﬁ“@&%ﬁsﬁéﬁﬁW@M$ar nucl ei ¢ aci d or
protein, the number of primers, probe sets or
[003%]t | bGRlr&a rdsPorishe” B ‘RERAG tdsfonSEnesielfeish@aryi dﬁﬁect bithé s
contenpl ated that a gene expr.essjon roglle ? on i
immynglegicp! respapss 9§ & PLIbo th adupRisiEtign RpEGRER!ISE 9f a‘c?rOé sdncluding
acids can be produced on a low density array or a
thermal gradient chipin a cinic or a doctor's
of fice. [0048] Knowi ng steroid nodulated in vivo
expression of nucleic acids or proteins and
establishing a correl ation between their expression
and steroid responsiveness, one of skill in the art
can use diagnostic sets of prinmers, probe sets,
anti bodi es and the I|ke to detern1ne the ster0|d

___________________ o o



know ng the steroid nodul ated in vivo expression
| evel s of nucleic acids and an established
w@orseFere on bet ween the expression | evel s of BCIS2007/008909
nucl eic acids and the steroid responsiveness of 12 WO
impradanO& 1w Enkig bf UaRfions, AaRSaRnt iA dovage) Rhaige sudnothet S
being treated for transplant rejection, one of skil
immppospppsesgint, apd thediker apol ate the steroi d responsi veness
of a previously untested subject. [0049] The
[0036ES peﬂ@d)ét@ﬁ@&% t8fan ﬂmdﬂr@aﬁ@ﬁpatr@ﬂl%d develdpd @h Rif&tias;, ihds an immune
expression, can be, used desig or to nodify a
 disordererthaeiseeiprdany @H%r%rhﬁbelrvmmme KNEs of
I mmunosuppressants or steroids being adm nistered,
[003the @9fRiratk? e@wmw aEﬂ oelsrrnatrrgqma@f)oﬁ R EPAHibo B2 RINGC acids
protocol, and Y a subj ect devel ops or
or prgwmﬂé@n@ @lahe@udeé rr&gm«“«tor Benmagndtierhardssep PlaEiasse pther tubing,
[
chlpgg‘rﬁ%g igl{e?sg %s glﬁempb?%rgg Gﬁ‘u@rogﬁﬁ'ﬁglgs: Bflja%g &%M;ne?szglgtgg aﬁ@@\gfers with a
varidthef susfadyj fers isclndisponsiale nelsmng pihst prasetvénskest Wells and the like
subject's treat t plan., [0050] .Reagents used to
madg PRy oftuial § AR sl of CapbltPRORRE Caebat | or e
not limted to genes and their splice variants,
[0038]p! i“Teansplan’NAgers t©lai sgkgamtslo&mtgieﬁQSallypﬁpmﬁdBcehm@Ir @ssoes grown
acids, prinmers, and be S ts hat can be us in.
frompfieteatis Bl odish et BEbor B R of 2 different
specfersaeﬁﬂﬁmﬂiial ahp1AROICE 85 m&ﬂ‘r@m@eﬁ bf prfidllyeRe81da$ repRdémen@brgans.
e used in protein technol ogi es. These reagents can
used in assa%s or diagnosti¢ kjt %ernr

(0038p1 ¢ Sronsat S Pfésaa&ﬁerte%ﬂré@gdms@rusglgstﬁra pds apg materials of he

pres§rﬁ rlrﬁ)%ﬁ‘tld?lrrem%rib E}ereﬁé-ﬂ%h ¢ B&efn‘i’arrrotvh ReafteNiBhPIRALIuRY, pancreas,
| are of i mmune di'sorder or for transpl ant rejec i on,

panqr@tld ésddty ptewrce By Aenogrpesplantsy andertidisal pprdedeol , and the
i ke. [0051] -Assays or diagnostic kits based on the
[0040F 29 @‘%%S&H&”Q%rls% fhe @6defccBTdight SHsSinPronts@F ARRIRShFs
described herein can be used with a sanple from a
immypelpgieal respong- a&vr@g@nple,l agiagnpsjs efrremisgipe inAugubiget Wilnsrigmune
fil feplediGAd logical
disoleR G e 4P rfspial plfi o RELcfl RpleRGR immupologic
respmrsesanéomedtmemswﬁhslh inenessypprassatiet er m ne efficacy of a
potential therapeutic agent, to design treatnent
Des némn 0§1 lqwgqpolnt or the status of the subject or the
t regime. In one alternative, the diagnostic
kit conprlses an array of reagents; in another, probe
[004sl]at s ThecomdatianrbeREePOR. adlﬁlmzqionﬂbfawmmmmiffgeml eApeession
of stterh ea‘rj régcgud tgcp nucpelc ac*d% %g(?,[%)tegnga) ov?dZeg an ﬁqp%rtef?lé't éprgélilehggopig
phamedsgéﬁf)mlclnﬂhrkdm for diagimiog and mepianme sutgéoes gith Manspledth dnhmane

ciseBRES L ki e P iP5 % e O ETRbp g

invedtiGCprotiae mdtRods iagnOsticasts ofsitrdid nodalipddenitieicQcids selected from
clinical trial or treatnent_reginme based on diseas

Tabigs 1 AMSISERIE Sechap AIbOgigH S FeagF S, PHIETSI8 PToH pitahat can be
usedfos Rfining, %ia%ﬁ&s'u%ne\%uaﬂﬁ’g‘ monRbiifgl bidRediQingldi@ie Bktﬂntg) non-
Phar macogenomcs is al so 1 nportant in determning t
rejeqﬁ)gargyc@ﬁn statug iy tazp@;pjprpt@r g@e@nmn@ag digorder, ggrérd responsiveness, and
treafﬁleﬂ?ﬁlbrﬁ bfcaastubfa& \@B{ja l%n@ﬁlh‘rﬁ merkx!ih% cﬁ%pdeﬁcltn onle @ﬁibéfdu‘ﬁ?’rﬂ! the ability
rold responsiveness, gosage and even timng o
to pwdm mugtrejattionrambstsed & heglammiediats aati gejention theraply iwhde the ability
side effects or potential interactions of various
t herapeutic agents. Sone potientially useful 13 WO
2008/ 051290 PCT/ US2007/ 008909 therapeutic agents,
I mmunosuppressants and steroids are listed in the
definitions and/or clains. [00531 Al of the
references cited are hereby incorporated by reference
herein. This. invention will be better understood by
reference to t he follomnng non- Irnrtlng Exanples whi ch

oy T



and the like. 14 WD 2008/ 051290 PCT/ US2007/ 008909 N

rrcof.LA@pCDb bl) NNOacoE< "t -0ca)o
w@2®8/091200 0 .0 -0- 0 .0 -0 - ..a ~ -0 o0 h N ANINUBOBZ/D8909

NNNNNNNV=-DNY NMN " XXXXXXXXXXX~M-xX EX E X

to prédict nomrej&etibcdN Busdd t8determinéihe Geed fUr anQQman?l&f O%Etl)aa?ldanvaswe
a~ a>a>a~- Qa>a>00 ON'"' ' -

a>
- procedures sgche@s giogsigs. grhe ElvEnq;@nCadéltlgnqjly(prqquys @egxogs @r gesegnglgdmd

mon@n %/IU\%I%BB{ plz_m @@%ﬂ%chw% ¥ @Xr)l%ng‘dtxs_%)dg % tg%gpll&% \5%51 @ b

evaluating the need O pdstHidgnobis br pdst-{rans@ant'morfifoting andl tida@envk *© M
O N N 00 DC70pp 00C WppOOppoWOPO

[004@ P IPBe naetg g cg tlba xbxpenﬁ%nqggd %zl%ls%atgd Rofd 8@8@%% ngg e(:fp 8Pag%6from

subﬁﬁs@nrdﬂe(ﬂ)m@@ard]ac mlegraﬂ(Rejeetmrﬁcﬁﬁ Exﬁ}essldri Obskrvatidaal (CARGO)

and t%y]'%m\é .élcr@i—af@ejic%fno Fgﬂe xOpIeosiigi soeivoai]gia 11969981 strdn?s 1%0

samplesivele BrodBANNALaSMUSEYi bddlin ExMNINE 2hd-ose WY dukdytgend/expeEssion usﬁ}g
O Ntn Q. Mvl OL 00 vl Cto OO ONNCO M r- N~OO

nucleigpcyq teghnglagiets | ~ MM ID ,1: ONMQL O[~ Q (Q) 00
=~ NNvl 00 M- MN .-r Nv7 - vn O MN N MO0O cn

C
[004%] 'VM Qo&xfhy"s?udiets o?—é&)e Ek%r@%gn S%Qr%%rﬂggn%%lsb thNé\%gtbccgpdésg?lbed

in E@mp@@ 9@ed ﬂ& Tmemtw@@deneﬁ@ gergid rogulgted npclgi acids i t*@ @ARGO
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Exarvfsie V.) Iterativeldwdted @nady3isO@d similafityGeding aOdedcribed irfOE:@mple YWk used
to ide(:;?tifyc e(nszlclgllc gciccf:s) m(%u@tedclgy s%rgds presented in Table 1. An exemplary RT-PCR
study, carried out using the protocols described in Examples 13; used probe sets for 20
informative genes to investigate steroid responsiveness CARGO samples. The results of this
study, as described in Example 5 and presented in Table 2, revealed that the expression of the |
nucleic acids known to be modulated by steroids were important both in diagnosing and

monitoring steroid responsiveness and in predicting transplant rejection and non-rejection.

[0044] When the data from the exemplary RT-PCR study showed that differential expression
of nucleic acids encoding FLT3, IL1R2, ITGAM, and PDCD1 proteins or fragments thereof was
highly predictive of non-rejection within 180 days of transplant, a second study was performed
to test additional nucleic acids in related pathways. Table 3 presents the results of the pathways
RT-PCR study on 33 genes in the IL-1 or PDCD] pathway, the ligand for FLT3, and genes
induced and expressed in T cells. Using a p-value <0.05, the genes encoding ADA, CD163,
FKBPS, FLT3, FLT3LG, GZMA, IL1R1, IL1R2, ITGAM, NFKB1, PDCD1, THBSI1, TNF,
TRBCI and TSC22D3 protein and fragments thereof showed differential expression correlated

with rejection.

[0045] Primers or probes sets that detect expression of at least one nucleic acid from the
steroid modulated genes of Tables 1-3 can be used in a diagnostic set to carry out the methods of

the invention. In one embodiment, the steroid modulated nucleic acids of the invention were
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who progressed to acute cellular rejection, 58% with a score >30.

[0047] Usingv a nucleic acid technology or a protein technology to generate a gene expression
profile, one of skill in the art would select the appropriate devices.and methods based upon such
factors as the partiéular immune disorder or transplant, ease and needed accuracy of
measurement of each particular nucleic acid or protein, the number of primers, probe set:&; or
antibodies in the diagnostic set, and the like. It is contemplated that a gene expression profile
based on a small diagnostic set of steroid modulated nucleic acids can be produced on a low

density array or a thermal gradient chip in a clinic or a doctor’s office.

[0048] Knowing steroid modulated in vivo expression of nucleic acids or proteins and
establishing a correlation between their expression and steroid responsiveness, one of skill in the
art can use diagnostic sets of primers, probe sets, antibodies and the like to determine the steroid
responsiveness of a particular individual. To establish such correlations, nucleic acid or protein
~expression will be measured multiple times, and statistical methods or algorithms will be applied
. to determine the reliability of the measurement and to establish a threshold for the correlation.
Correlations can be determined using samples from steroid responsive subjects. For example,
knowing the steroid modulated in vivo expression levels of nucleic acids and an established

correlation between the expression levels of such nucleic acids and the steroid responsiveness of
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rule out an immune disorder such as SLE or MS; to select a clinical trial, to predict flare, to
detect immunosuppreésant or steroid responsiveness, to determine efficacy of a potential
therapeutic agent, to design treatment regimes, to monitor the status of the subject or the
treatment regime. In one alternative, the diagnostic kit comprises an array of reageﬁts; in

another, probe sets for use in RT-PCR.

[0052] Pharmacogenomics is the study of an individual’s response to a particular therapeutic
agent, immunosuppressant or combinations thereof. In this context, response refers to whether a
particular drug will work better for 5 subject with a particular immune disorder or transplant.
The methods disclosed provide for assigning a subject to a clinical trial or treatment regime
based on disease or transplant status (quiescent or flare for immune disorder, rejection or non-
rejection for transplant). Pharmacogenomics is also important in determining the dosage of a
therapeutic agent based on age, classification and status of the subject. Individual steroid
responsiveness, dosage and even timing of administration must be taken into account relative to

side effects or potential interactions of various therapeutic agents. Some potentially useful
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[0056 NThe CNMRIGO stitfylwd3 imtisted in 2001 to study gene expression in blood samples

as a means for managing transplant rejection in cardiac patients. The eight transplant centers
contributing to the studies handle more than 20% of cardiac transplants. The LARGO study was
initiated in 2004 to collect blood samples and clinical data, including the results from TBB from

lung transplant subjects, at fourteen centers in five different countries.

[0056] Microarrays as described in Example 10 were used to study gene expression in 95
samples from LARGO subjects being treated with 5-40 mg of steroid, 68 samples from CARGO
subjects being treated with 1-100 mg of steroid, and 56 samples from CARGO or LARGO
subjects being treated with 0-50 mg of steroid for CMV infection.

[0057] RT-PCR was used in exemplary and pathways studies with PBMC samples from
CARGO subjects between 30 days and 12 months post-transplant whose transplants were graded
as rejection or non-rejection. The principle inclusion criteria were: a) clinically stable defined as
absence of signs or symptoms of acute cardiac allograft rejection, b) histologically stable defined
as current EMB indicating non-rejection, c) absence of cardiac dysfunction by invasive
hemodynamics and/or echocardiogram, and d) absence of ISHLT (International Society for Heart
and Lung Transplant) >3A rejection, graft dysfunction, or administration of rejection therapy
within 30 days prior to enrollment. The demographic and treatment characteristics of the cardiac

transplant subjects are shown in the following Table 4.

Table 4
Subjects—all days post Subjects <180 days post
transplant transplant
Groups—No Subjects R=39 NR=65 p-value R=28 NR=46 p-value
Median Age (Range) 60 (25-68) 59 (8-76) 0.58 59 (25-68) 59 (8-76) 0.73
Sex—Male (%) 32 (82.1) 54 (83.1) 1 22 (78.6) 41 (53.6) 0.31
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Grade 1A 27(69.2) 22 (34.9) 19(67.9) 16 (34.8)

[0058] Column 1 of the table characterizes the subjects, immunosuppression regimen, days
post-transplant and ISHLT grades. Columns 2, 3 and 4 show the data for rejection (R) and non-
rejection (NR) subjects and p-values for characteristics all days post-transplant. Columns 4, 5,

and 6 show the data for rejection (R) and non-rejection (NR) subjects and p-values for

characteristics <180 days post transplant.

[0059] Subjects in both the R and NR groups were on standard steroid weaning protocols
with no significant difference (p=0.75) in steroid dose. A two-tailed independent t-test or a
Fisher Exact test was used to compare quantitative characteristics, and a Wald (Mann Whitney)
test was used to compare categorical characteristics. There was no significant difference in the
distribution of characteristics between groups except that ISHLT 1A biopsies and African-

Americans were more prevalent in the R group.
Example 2 Sample Collection, Transplant Protocoi, and Immunosuppressive Therapy

[0060] A blood sample was collected from each subject at each clinical encounter, and

clinical data including results of EMB or TBB, immunosuppressive regime, laboratory data, and
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[0063]  All subjects received center-specific immunosuppressive therapy consisting of

* cyclosporine or tacrolimus in combination with either mycophenolate mofetil or sirolimus and
corticosteroids. The cardiac rejection group (R) had 39 subjects who progressed to acute cellular
rejection within 12 weeks. The control group (NR) had 65 subjects who remained rejection-free
and were matched with subjects in the rejection group by demographic characteristics, time post-

transplant, and immunosuppressive therapy.
Example3  Steroid Modulated Nucleic Acids and Their Expression

[0064] Steroid modulated genes are described in the clusters of Table 1, in the diagnostic set
of genes of Table 5, in the pathways genes of Table 3, and among the sequences listed in the
published applications and patents incorporated by reference herein in their entirely and shown

in the table below.

Table 5§
Title Application No; Filing Date  Patent/Publication No
Methods And Compositions USSN 10/131,827; 4/24/2002 USPN 6,905,827
For Diagnosing And PCT/US03/13015; 4/24/2003 'W003/090694

Monitoring Autoimmune
And Chronic Inflammatory
Diseases
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detecting genes modulated by steroids can be generated as described in Examples 11 and 12.

Example4  Microarray Study and Results

[0066] Protocols used with the microarrays are described in Examples 9 and 10. For the
microarray studies, the manufacturer’s software was used to download microarray data. To be
included in the analysis, a probe had to be flagged as present (versus marginal or absent) and

have a signal of at least 100 for at least 80% of the arrays.

[0067] Nucleic acids expressed on Human Genome CGH 44A microarrays (Agilent
Technologies, Palo Alto CA) that correlated with steroid treatment were identified separately in
the samples from the CARGO and LARGO projects. Feature Extraction and GeneSpring
software (Agilent Technologies) were used to download microarray data. As shown in the first
table in Example 1, the initial ﬁltering flagged 28,997 out of 41,000 probes. Signals were

normalized to the median expression of each chip to achieve chip-to-chip comparability.

[0068] K-means clustering was applied to the expression of 28,997 nucleic acids in 219
samples as shown in the table below. The parameters for clustering were the number of clusters
(20), number of iterations (400), and similarity measure (p-value, Pearson correlation). In one

alternative, similarity measure can be a t-test.

[0069] In the initial analysis, nucleic acid expression converged after 147 iterations. Using a
p-value <0.01, CARGO samples showed expression in 3,604 genes; LARGO samples, in 699
genes. The CARGO and LARGO samples had 278 expressed nucleic acids in common, and
cluster 14 (highlighted) was found to be highly enriched in steroid modulated (SM) genes
(62.9%), with another 24.7% whose expression correlated with steroid dose (CSD).
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6 1305 1 0.4 0.1

7 2024 1 0.4 0

8 803 0 0 0

9 1174 2 0.7 0.2

10 2059 24 8.6 1.2

11 975 1 0.4 0.1

12 1219 2 0.7 . 0.2

13 336 : 0 0 0

TR o s RETENL | IELs ‘“» w‘:.; 155 4 e

15 304 20 7.2 6.6

16 1015 3 1.1 0.3

17 3303 6 2.2 0.2

18 515 3 1.1 0.6

19 981 0 0 0

20 1143 27 9,7 2.4

Total 28997 278 100 37.2

[0070] Column one of Table 6 shows the cluster number; column two, the number of genes
in that cluster; column 3, the number of steroid modulated genes; column four, the percent of

steroid modulated genes; and column five, the percent of genes correlated with steroid dose.

[0071] Candidate steroid modulated nucleic ‘acids (709 genes from cluster 14 and 278 steroid
dose correlated genes) were subjected to additional rounds of K-means clustering. The
parameters were number of clusters (40), number of iterations (100), and similarity measure (p-
value, Pearson correlation). After each round, any cluster containing zero or one steroid
modulated nucleic acid was eliminated. Clusters containing two or more steroid modulated
nucleic acids were combined for next round of clustering. After four rounds of K-means
clustering, 518 genes were in clusters that contained two or more steroid modulated nucleic acids
and 262 (50.5%) were nucleic acids whose expression were correlated with steroid dose (data not
shown). These 518 genes were subjected to further rounds of clustering with the parameters:
number of clusters (10), number of iterations (100),'similarity measure (p-value, Pearson
correlation). As shown in the table below, all genes had converged into ten clusters after 14

iterations. The 518 steroid modulated genes are described in their respective clusters in Table 1.
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» [0072] Column one of Table 7 shows the cluster number; column two, the number of genes;

and column three, the number of genes correlated with steroid dose (CSD).

Example 5 RT-PCR Studies and Results

[0073] An exemplary RT-PCR study demonstrated the utility of steroid modulated nucleic
acids and proteins in diagnosing and monitoring steroid responsiveness. Genes were chosen for
the diagnostic set, and nucleic acid expression was reported as threshold cycle (CT) as measured

using RT-PCR. The ratios of expression are calculated from the Ct values as 2 (Ci(Control)
Ct(Rejection)

[0074] Gene expression was processed into a single score using voting, logistic regression or
linear algorithms as detailed in Examples 1-3 of USSN 11/433,191 and in Example 5 of USPN
6,905,827, both incorporated by reference herein in their entirety. The diagnostic set of the 20
genes (11 informative, six normalization, three control) contained probes that were designed and
tested as described in Examples 11 and 12, and RT-PCR, as described in Example 13, was
conducted in triplicate RT-PCR reactions on samples from subjects on standard weaning

protocols.
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bj ectives and Subjects [0054] Nucleic acid

technol ogi es were used to produce gene expression

profiles for PBMC sanples from subjects who had been

[0075) eatﬁdOWnHEk é(l@_l'ebt@ USn R8RS OExpidsSib®id RS th‘hﬁlh% post rejection
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stud studi es were approved by | ocal
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cnteB? ggtacg] glt?iolrrglt Eﬁjis seq mc?u%ed gacr)ngcf?s% Q&W%W%Bjte% §H\ IFO]% Ra previous

or mana rans

subjécty md twad Dsediio Eﬁhﬁteaﬁe pratdlenot sf no'ﬁhejeetlcghn amyr H’h\sq{dkémtlod
centers. contributing to the studies handl e nore than

folloyiyag 3MPUBE- di ac transpl ants. The LARGO study was
initiated in 2004 to collect blood sanples and
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exenpl ary and pat hways studies with PBMC sanples from
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(Wald te@PWaEE inchRe®Cld By, inddpeRidht Ple@igiivalalué aspahb 18, waf funkét
as current EMB indicating non-rejection, c) absence of

enhangedin subIeRysF LA dRYSHOSHYANSRIUNsi ve henodynani cs and/ or
echocardi ogram and d) absence of ISHLT (International

[007§?C' elta}ﬂlefZ%O\'ﬁﬁﬂ'h& p-vaie, dseneuidie@nsid Aredt, fbséen%%k]ﬁéisldﬁ@core and
graft dysfunction, or adm nistration of rejecti

subjedi @pelpyy acidiexmession (tjord&?gndﬁ]i pagplespandfpoihe prbsst of ﬁl.'éamples <180
%@P@J@ﬂgﬁtc S@\r!aqal bf Bt BN buaf Q@He?%%' i?Thie2 @lﬁoﬁela%hfferentnal

cardi ac transp ant Subj ects are shown in
exprhsslnqncmqqgteﬁabtheacme tr¥egplagt jeSity). depresHon ofdbw firyeqased

sign%j %Cd)i%&?gbj ec%éi @C%@%@%@#]ﬁ&@g—@@h 1.3 fold). In

addipiow,dL L2 (plvmﬂo BranAFETE Reedded) cﬁ:ﬁho@ﬁﬁatcﬁi&)reiﬁ@ s{g8ific@)ce QuB& the

( 25 -7 73 Sex %

<157 gy afiod S*%nfé 9%&6%@5@ P RCaie SBibethegh n

subje@gg- @8@ %g%%&@%)@&cn(ﬁﬁ@n iNg ab 9@ refecBEn, @rydi2bpoiddisi deges?2BIIR and
72.3) 15 (53 2.6), Black 10 )

WD%GO/(nl\sere)megzbteé)(b@h P10Y 23 anddiLideieg dt“I%-f%jJ‘a{?d((%oé‘i?S- e

ovefaft {cd3e was 41& égmf cant using a Wilcoxon test for all subjects who progressed to

~ rejection, p=0.011, and for those who did not progress, p<0.001. Those subjects who showed

evidence of incipient rejection were placed immediately on anti-rejection therapy and

subsequently showed a significant decrease in gene expression score (p<0.01).
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s {51 POSRL B AhPRE S EPRLE S AL e Lhgpl oA
51gnnfnmitlydnqnglscda@npfetssoroleEB/Bleametl%BIpf uhﬂrlrwnmgmppd dizginostic SetS Of

s B0 ABHeo R A AR BRI o v

Imeummx;INFﬁmpPBSDmr}ﬁasxr UBIESERBC AandIESCA2iD3edd bdlected from
61] Standard cardiac transpl.ant center

00
Tablgh 58 G Py RSP i L RSO . Gbrediong disease

actnﬁl?rrfdﬂtrgﬁgndﬁel%ﬁ%lcb{od Bafub f £ irdnSplast@r dEUSiniHAmME disbRIBS BleRM
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respmsamwﬁ And treamppt i af & publesy with aArapEpiaes orBYWHE Aisortier; g0
days post transplant (3
[0083] Informative nucleic acids from the RT-PCR studies are listed in the table below as

referenced to sequences in USPN 6,905,827 or GenBank.

GENE  SEQ ID NOs in USPN 6,905,827
CD163 3857
FKBPS 6299

47



bi opsi es), and every 8 weeks between 181-365 days post
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f l e 3, and anong the
low "Sk mﬂ%@@“f&% %@X%l’g?ﬂlﬁt 12 Ig'sghed applications and
patents i ncor por ated by reference herein in their
Exampld T el StatstigakMethods i n t he tabl e below. Table 5 Title
Application No; Filing Date Patent/Publication No
[008 %95@8&! ﬁdc%ac%%%%varp{n]tﬁeltaﬁgg heré}ﬁ %{egg&%ﬁed in
For Di agnosing And PCT/ USO3/
sampﬂbszmxﬁ @ﬂsecmoammmds Igrbeeroadnmigistared @ﬁlmﬂeasmm statistical

A N AT

Thest(heikdals &2 Qide,n2 B8 IbLABIERIG o, Famnsily €% aigmasndegcldksldicatron and regression

tmelélzgé%gﬁ€é¥p04/ 42 46 Nb tori.n Tran £%§ mb#eMKthA)

clusREdHaliSR I ABHOK - MWARLL et thi 4Ma b h (1969) Hr@éééa/ng@@fbth Berkeley
[0065] The steroid nodul ated genes were identifie
Syma@frlrrg%Ma{hé@gtrcaéﬁfétfgtcaflr%{’méelrg i nipgsigret Galjfornip Bfeascl 181

297)ererefi§58rﬂest n.gearhr;emmnsrogar,ra@x,sSrsgrghe r@éregﬁﬁ‘mgxkéﬁﬂ%%) An

studi eS as described in
Intr®uctﬁm trr@raegmrdl Eat@ Ideals'es JolirpWVilgy end Spna Ing), anphidnde adslitevst

.’ regressron trg$ t(%?l&inq e(gc ! 5§tagﬁ)géj{)@i\(/§r?r§f) %ta%&o?? eA %gxnwnﬁney test,

mulﬁwamalaaal&lsanea‘remmaly(eﬁbudgolchmthsmlﬂl"tbshl{aﬁ%6] (2002) PNAS

0 GRS R SRR B R EUR e s

one BRNiwoagitedrerests, Waﬂtemamamvamw)sedmtmmsm 426-482),

m cr oarra ata. To be
Wilcoxon’s srgnedyran s test, quartrpe analysis, and the like. Many of the above methods can be

performed using SAS (SAS Institute, Cary NC) or Statistica (Statsoft, Tulsa OK). As noted in
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included in the analysis, a probe had to be flagged as
present (versus margi nal or absent) and have a signal
wo@Rooansi2emst 100 for at | east 80% of the arrayBCT/psmﬁ77¢08909
Nucl ei ¢ aci ds expressed on Human Genone CGH 44A
mcroarrays (Agilent Technologies, Palo Alto CA) that
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S EIEHEOR BRb s R Sl et

41,000 probes. Signals were nornmalized to the nedi an
Examnﬁeres Jireparafioreeidhloehamples, oW bplationifyem bywe p
conparability. [0068] K-neans clustering was applied

[0085’]o t F@r Sﬁgﬁi EIBSd Bﬂn&fuclgﬁ'cgﬁs ﬁPﬁW)%&e R61hHE flof #AE venous blood

s shown in bel ow.. The paraneters
using mVA@UIs%IHER@Tvmb@(HD]BlommeS (BAY), Bandese &) cop@ying the

L, R M I A
the b$d0@1ah@fdbt: yoril‘liﬁﬁhSME @e&&fﬁx&ﬁb}&ntlerﬁ@ﬂhe t{b@6a9]tintes, theimbe was
Lnitlal anal ysis ucl el acl 1on CO ver d
centifipegh andpoTopUsiea” Feffiever %\go g6 % r
Appl%ﬂiﬂt&?Z shoVERbRRI&S &Ipﬁsﬁeﬂs@n @914: tARSTBPed tb&%ﬁ@ofu ge tube and
anmples, in 699 genes. The CARG and LARGO sanpl e

centiiaEEdAPE} YIS HBY TRt Reflet il T REYBHHAS.FesupReded and pipetted
up alfd &b q 4111((!? g l#ﬁ?%ﬁ%ﬁ gﬁt@%eél, ?lézi’\%iwérﬁl @@) I'Ue@m's)éte was frozen and

enric in stero genes
storediat ROEﬁmhthtamNA%ammedexpr ession correl at ed WI th
steroid dose. (CSD). 43 V\D 2008/ 051290

[008 Clég%g% 0a8 P?f%h abl.s entggwed'lly'i\ageoga%a Bléb%ﬁt:?Mtexed and

mcuﬂaﬁxﬁl?at Zodth tzm@erituﬁ: 248 mlin. 7THE. ajueohs BR&6~ R tRnde@edlto ameR 22 and
1 1

e hgba by B By et o s

 was Qealed with DRASe &h Q@AS?HRE@DEﬁQOQIle (Oiageh)laftd DiSkifiel, RAPA §:ds Bluted

4.7 15 304 0 7.2 6.6 16 1015 1.1 0.3 17 3303 6

in 502»12f oater. RAPYEtyvap chedked qsan@tsﬂb)%lwnalzeerm&NéﬂQO 7
microfididicd AR (AZRAR TedfiB10ER0 B Rlto CA).

[0089] In the alternative, blood samples were collected in PAXgene Blood RNA tubes
(Qiagen, Valencia CA and total RNA was purified using the PAXgene Blood RNA kit (Qiagen).

Example 9 ~ ¢DNA Synthesis

[0090] cDNA was synthesized from purified RNA using reverse transcription with OLIGO-
dT primers/random hexamers (Invitrogen, Carlsbad CA) at a final concentration of 0.5 ng/ul and
3 ng/y, respectively. For the first strand reaction, 0.5 pg of mononuclear RNA and 1 pl of the
OLIGO-dT/random hexamers (Invitrogen) were added to water in a reaction tube to a final
volume of 11.5 pl. TheAtube was incubated at 70°C for 10 min, chilled on ice, centrifuged, and

88.5 pl of first strand buffer mix (Invitrogen) was added to the tube.

[0091] The first strand buffer mix contained 1 x first strand buffer, 10 mM DTT (lnvitrqgen),
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[0070] Col umm one of Table 6 shows the cluster nunber;
colum two, the nunber of genes in that cluster;
wa@eioansi2% t he nunmber of steroid nodul ated genkB&T/US2007/008909
colum four, the percent of steroid nodul ated genes;
and colum five, the percent of genes correlated wth-
steroid dose. [0071] Candi-date steroid nodul at ed
0.5 rﬂM‘alAﬁﬂPgNé\Q lﬁﬂglaﬁiﬁ&we ueBB)‘ Beverlg &Y, 015 mMf dOTP m), 0.5 mM

dTTRANER); &h ﬁ}l\(’ij EGE}% zlélgg} %%{0? %g]%%i(ﬁ ]({[ral,’?l] é}gggeﬁﬁ éeverse transcnptase
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steroi d nodul ated nucleic aC|ds wer e conbi ned for
[009ZIEXT FEudEhdGrard syhithedid, AgU AE. esli marpomwmis (lafitrkgemp amk2 U
clusterin 518(%ene were in c|ust % gt co talng% L
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correlated wth steroid dose (data not shown). These
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erations S|n1 arlt
mMGGTP,a}.ms,mMeﬁ(Ebn.%@mM dTER,iandh]. 2663511\/1;6\@)171?1 |n the table
- bel ow, all genes had converged into ten clusters after

4 iteratio The 518_s ol d enes
00936 c ATBEerH T PrPRSpBE s 8 e UB e ® TSR B gyoy from
the NBRONTRLLRGuREE LR BRbhoDEHEGBHm -Eﬂtbdcﬁoﬂ fllowed BY etNthol
of° SM genes No. CSD Genes, 1 116 46 2 95 55 g %3 21
precipitaionjn thepragmep of glgcogsn. 1 Altermatiyglypthe cBNfgvasgurigeden og

QIAé%ICK@lhEa -gdl QB%RnQé%gg@%olﬁ%a%]y e@@h& 'ﬁhcﬂﬂ@n&f in T&tﬁrgseZce of

e“cluster nunb mber of
elycegsnedhe BN Yoo benifuett 810 hex BikrBeminy Agerﬁégsupematam was

.COlLT
aspif¥cife BB ngt SRPYE DY fosk ihol s RIERR O
centdfbpitivef thatwdrriataat wasi reinbyedpdndsesidua] ethamobieviaparatdd-nucl ei ¢
acids and proteins in diagnosing and nonitoring
Exa g i d regPonS|veness Genes were chosen for the
&P d@ i"8%et, and nucleic acid expressi on was
reported as threshold cycle (CT) as neasured using
[009RT- P@RrayTvereruatd tosdeofnfyezmléswd@lnteég@eem genk axpsepsion grafiles

fron&/ﬁ%@mﬁ&é@ﬁ% esc sprre%tggs été Q)oug (Iﬁgés?c%{'r%?)an aLTg)Q Zégtams

reagbiﬁ$ §pgcivio farngleasdt 0go siclaic doddyroe poitedirs, ore thzitlbndato a gene product of the
orlthn% aﬂﬂ?etalled in (gﬁples 1-3 of USSN

mve&tﬂ"@gé opgthatiipdsitp 2 ponitpl geneRreiilspN 6, 905, 827, bot h

i ncorporated by reference herein in their entirety.
- [0095pe diwepnosdid aragd of the 20 genes (1 1 informative,
SI X nornalization, three control) contained probes

[009@!: at f%%gllﬁg ?I%%l, %ﬁlctﬁﬁa%tﬁ%d.\(Aa erﬂﬁzeghcnrolpqg%a \pere used to
deteEXnﬂH’ﬂifEre]:Bal ew@sssion. These Cy3/Cy5 chips contained 41,675 probes (60-mers) that
represented most the genes found in REFSEQ database (NCBI); additional genes on the chip
represented various controls. The chips were run as recommended by the manufacturer and
scanned using an Agilent DNA miéroarray scanner. The data was extracted using Feature

Extraction v 7.5 software (Agilent Technologies).
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conducted in triplicate RT-PCR reactions on sanpl es
from subjects on standard weaning protocols. 45 WO
wQe®8/NHRIPI0 PCT/ US2007/ 008909 [0075] O 104 PamEX2007/008909
subj ects, |ongitudi nal gene expression profiles
i ncludi ng post rejection and matched post
non-rejection sanples were avail able for 34 R subjects
[009a]nd hftthemltcehueice, MIfynsatity ¢33\ Homan Gedetthips (Affympetrint Santa Clara

o L3 b Sy S G ST e e

accogeﬁ)ﬂ?% t6 ARSRMALs ¥R SUBjcehberBREHIIRE 8Y theSinufitiiteRgAfaRetrix
inclusion criteria stated above. This set included

Micraarmyl Suite (VIO 1 18 splbwars wiap teed 40 ganarateryptessionyyaligs fRsgach gene.
To 05111’@( REER h?ﬂqfemz?es%mrlem?lb’bﬁﬁfzgudnhﬁteﬂsﬁt?\éﬁa 8IREfoP Eomparison
. n-rej ection in an per.1 od oW ng

betwsansatnpteg, ea{:}Oﬂmﬁ‘]vasL&omlgd toupati overlall atiensige of 15|Q0expr essi on
fromthe index group were conpared to ‘correspondi ng

[009;}22; Sﬁ:’ ano ﬁﬁb%}%gna%u% %%w g%n%gf fn‘Per c]ogﬁ “%ﬂ%l{c?r%ﬁﬁ&ﬂ% ed using probe

sets ﬂwﬂiedluﬂeic abids sedqce:dtf@dl Tabdgdtd are hqzrwa@hddtqnvECR a¢aoe<)nswa31ﬁed

using Stser RO (R SYLYEER SeRDRR o aprap e WUV iadise,

wastRO 3 §.3%8DS A réteh Rhpemturd dnd ravkéEthree Giftiek B dlstﬂll@d fvater. Non-specific
clinical variables, the gene expression score remai ned

binding si¢schmithe arearghledked byinceratipr JneQz%% geseinipBB§iforddein at 60T,
and ﬁ")F errgﬁsah O\Qasﬁgcpﬁl% 298'8D8 %(ﬁm}s@a GQittsiled Q'at%r fi&db ftrRiation.
found to be an 1 ndependent predictor
of future rejectlon at p=0.0266 when the clinica
[0099hr i 8BNés arsf prepacaddtaansubjegebloodsamales; dilted tag eoncpragipn of 40-50
t nt | I
ng in rm@ ]L(?S/tljjufﬁr edserga(t)%gd P)Eh'\@étlﬁi{ool Q‘Q?/fgls%‘gés 1{14?1 S\ﬁ%lef} Cfntgfuged The
denahne(f ENA is mek&mlndmgthq%mwsm Q¥ SCRIBEfint stand cONB, laheding kit
further enhance n su
(B bisedhnga B AiParp T oAt oBs 21 EHOURLBE FAE1op-5:4pRRee byadeine

5 pl68b oM BV EAL A8 iphBe & ﬁurlﬁ%fromfuﬁfnc@@&@te&h@él&ﬁﬁib%l@&iﬂil@x
and subject nucleic acjd expression for 10

PuriSgn 64 (O TROPUG I Rotsos ot 300G 1 b6 TeEgtgo e dygwo min
on iRO&}d UsE PRSRInMne- @%W%@Jldl?gtloﬁﬁﬁ deieib¥d Qél'é\’l/ genes shown .
I'n Table 2 showed differential expression associ ated
with acute transplant rejection. Expression, of k} R%
- [0109hc dAaebranes prsipre-hybsidizeq in hybrdigtiion sqlugon gangpjning, (% Sarkosyl and
’ g f 3EDTA, pH $)ok §3°C tbtwo h
e 8 O O i ik e e
The oeqbg nﬁsctlhl@de!dlbmé @sérhybrpcgzﬁtrpn selnicn and pidsg t@ ﬂpé megpganeqaye
rzame .JLQ l@%}ngFgA gpféshe g(?)te \z}gf?‘gj?&sl%%r olWﬁgelthﬂat o% fhe
menﬂfrmgnewmdd bﬁme fej lécnnm e25°0um i ngV 5051(;&1 3. é} andtl¥oParkosy! and four

_ timegrrgcyrtr]grdﬁﬁ ?%g:t Iﬂhflé]é)(&? g Rawgﬁ‘fegec’t Ybridization complexes, the

menStoNMR-i§ @@U&e@ﬁ@ﬂ-rzﬁﬂ?—lﬂn (@33tmarT Kedakpuesrsilht as OPE depeloped samd
significant usi

a. Wl cox t est t
exappgdyigilagr pening) Sing ahin ait?ﬂ@ilintergﬁaﬁf%iﬂé?‘ﬁ%ég Tt
di d not progress, p<0.001. Those subjects who showed
IMnmy@p@ﬁgg of incipient rejection were placed
I mredi ately on anti-rejection therapy and

B TR B0 AR AT s
the WEI/ dgaxr 80INONBLQSing (8 wdlhienohinris the - FPGRaxS:tyuslylcul&italgn the

a di nostlc et cor to t

prespag| SR O G Lt ns) P FRLTWEI GPPSPUeT FOmet {1 A gl
dose steroids led to a statl?tlcally si gni fi cant
change in expression, b) | oW expressi on scores or a
| ow val ue derived from evaluating expression scores
with a prediction algorithmidentified a group of
subjects at very lowrisk for current and future
rejectlon and c) expreSS|on can be used to stratlfy

- o a » Y . e .




[ 0080] The second RT-PCR study used PMBC sanples from
CARGO subjects and 33 nucleic acids/genes expressed
w0 poospERed d nodul at ed pat hways. Anal yses wer e PEBES2007008909
all sanples for which nRNA was avail able, 93 of 104
subjects in the all tinmes post transplant group and
67 of 74 subjects in the <180 days post transpl ant
enco%%tth&f spliftevanidsib BleGdeRBifietsbyCBERnov 3itibA end labeling of the

at hways and nucleic acids induced and
antibedp thatlkiads anrﬁ:PTFOF@éJlf that proiean theamye Qagtifisadion kaommplized using

T cell associated, and
theagﬁﬁ)%? p?#ﬁlﬁ%rqﬁlgﬁﬁf:‘%gg%& n% present ed accor di ng to
p-value within the group. Differential expression of
Examhls 1y &esigning apd SeleetingdPrimersol d change cal cul ated as 2
(mean controi Ct-nean rejection ) Genes whose nRNA

. [OIOhgvelPﬁ gﬂdb@tségw@re éi@ilgneg hangEsteto d{\@fuﬁated normalization, and

Ul ated (i ncreased) Tn subjects wth rejection,
contwlh génes piingsthe \RNME&3 btﬂgcancﬂ&hgaéealeqﬁmr@ lnispitmte CWE), Qeibridge

MA) geﬁ?lﬁt vggjﬁ%wer\ﬁa use oflé{ alyvaar%]n 3%1'? gut Tﬂfm%&%ﬁér%@ﬁm? ﬂnlvgars set

betwReN7 PRARIBL 7°CEarhSifton sx&@@)g@\]eeIUS(D agl l@OFbaéé@ﬁM@ngﬁQ(d@ﬁmum about
five of the additional 33 genes tested supported the
100 basg®r arudwm@r%qr@fqbpﬁwwam\mdete be 8havaleatide s lngihs Roltand
h }ifer (\E’QQQJJ h
codlhp 1 SRR RBSAE A o B Bl 0 ERGRE e
defaslhmwtragogrﬁﬂﬁnl‘dant l'y reduced expression; and ADA,
&MA, TRBC 1, NFKB 1, TNF and FLT3LG ~ significantly
[OIOBEC I q§ %‘dsoﬁl)ép Eﬁ&%ﬂﬂe PMR§ Ex% W@&%wﬂfoaaéﬁe&nd compiled for use
[ ventlon and di agnostic set 5t genes 1 ncl udi ng Put
on nraohinés mirtiegithe 6V m@t\ys apBhesg syﬁt{BF(MncrﬁLo‘f@ Recﬂ-‘mqrgiLEA) (iq\/@enerate a

ol AP B PR B o P i

an ifpQf fildelia@ Edtitaihdighe eq@oessdnt ghe pavalettad fon grimeradesigmr Tiregfirst step

or predicting di sease act on- ti ‘
was P@f*@é@f*bfﬁpetg&vsﬁﬂgews i the 'ahé’ﬁw dsine o RGTEATMARRER program
(Insmuﬁq&owssenﬁ 1584164y Un[veSRP 06 WEHIBSS), Sadide Wixg atm@gvcorpi i masked
of a subject with a transplant or inmune di sord

out g1jgwan SNEs Stitheed e Kcehetrueayepsity Atghersthan bires prwoRied preshe SNP database

at Néiavgfse%s@afﬁd) ' ?ﬁe%qagk@d Eééﬁeﬁcé‘@a?sd%ﬁht@é@ t@mMﬁﬁ? nﬁg%mg
equences in or GenBank QID

paraii@ers aboiSEPN Be waaasszaf pr(DDIﬁ@eISSSWWB”HEﬂ@ZQQYAWe Ruiner3

T T RN O T
to e%ﬁ&a%éﬁﬁE@mloétlﬁ riREdiothigare. of Rej ecti on or

Non- Rej ection [0084] Q.Ial‘tl | e anal ysis - was applied to
[01(}45; € altemgtlve p %r@ stRJa{%suc iil})thg %Et? ba ? 9 obglﬁéé r

st {‘r anspl a j 8¢ ovvest guar
softexp(Rsche Mgscsmeslndqélﬁpolsrmﬂ) o pswltieé by stheymupgjieessfed t o

. re ct on inth bsequent 1 Subj
oligpe ERASokn A1 ST TR P GRETBr et ahisaon oy o sep
desétgﬁ/ﬁb@efss tdaend theiinRCifShehagetr (ﬁg@ﬁﬂ ad a%Bdu&ﬁdﬁ genleMah®)or transcript
‘ hin 12 weeks . of histal qgi

C
1D W@ﬁr t e sothware yél leniafy “l?)&”éﬁ‘d?g PP@ el Eréw REPRfS &ha@ W&L?f“‘cff the
nucllg%cirdeﬂ{rﬁé? DeRldrdfed IR RBGH DY S oSRAPIREratdd TINA ‘T@élﬁn@ﬁ@%s
ubjects with expression scores <20 were 33% of

(Cosllatmtﬁ]é‘é orakgoilad ggympisid squregnspl ant, and 98. 9% of t hese

remai ned rejection-free during the ensuing 12 weeks.

Since the predictive value did not differ

significantly by segnental tine periods post

transpl ant (30-60; 61-90; 90-180 days), a clinici an

can order 2-5 fewer EMBs forsza subject with a



low risk of rejection during the subsequent 12 weeks.
Exanple 7 Statistical Methods [0086] The steroid
wo@aloaed nucl ei ¢ aci ds shown in the tabl es heeBUS2007/008909

were identified in sanples fromsubjects to whom
steroi ds had been adm nistered using at |east one
statistical nethod selected fromvarious

ExubRY21 Py GTPrinets h@vratd s al gor i Lhms, sof twar e and
prograns hese net hods include, but are not limted

anal ysi s of vaflang ¢l assificati
Yisia

[010?]egr Seplrol genes: gé%en(rgln tign way mor(nTgeéija)y a%gig)g one or more contrql

genegoaeﬁélﬁ gﬁ'ﬁtﬁl-a%ﬂn anauURe s eboidnthl fILBRS, G AW WAG 1BR.microglobulin
cl'uster analysis including K-neans

werecsl%lgs’tbcéfqr ﬂtg’v (avlab@»elquewmplew@@eﬁmxnt}ssm acKopp samples.
Ber kel ey Synposium on Mathematical Statistics and
[010% ob @hpilef ! é’stin%nlbrmé'é {vEk t&iedg@le'agt 35&' 18 s&& Withel ihe$ broduced an
7), act I'i'near discrimnatory
amplivvalof thesprrécd gizs dridgo ﬂegnmascsuhom effisgnesinia s¢td RJyP@AR reactions using

sl RUTGHEM A0y 5 LD £33, Rs OOy SISOt v

testel bh 'cBﬁM&ﬁac(eZﬂﬂQn)‘noﬁinaﬂrézﬁrcé]l BINAY EFTRIPOR, reﬁitﬂﬁfcﬁn‘min@Al) x RealTime-

t test | [ t
rer S AT Lo T 845, 2L 5k gIER] 55 orre
R
0.3 1vief eactl ptimer uodole luead ($Lgtr@ﬁe§08yv§aﬂ@ We@ﬂan@v@(&i 5(vd 9fithp reverse

Tr.ans Am _Mat h, Soc 54: 426- on's signed
"a“SFHPltI’@’ regetipn, agd, wpter ydded foA § 9?@‘?‘“‘368} anLé | i ke. Many of
t he above nethods can be performed using SAS (SAS
[010 &St IFoMéWing PREYCINGY POR, B @itof $4dhPECR Fbékics @a¢ comblihediavith Sybr
noted 1 n_48 WO 2008/ 051290 PCT/ US2007/ 008909
A aeﬁr@ difwiien of h77.809. Mplt ersyssderscaglh piopesd Wets determined ona
PRIW QP éﬁu%&e%@g@tfon s9st§1h ?ﬁﬁ])aanq'pﬂgﬁpﬁetl}s%neﬁ@ dg S’Eroduct with one
nuclelrc acids or protéins are tully describe
cleaicpakpteeschbsed forf futt%l‘dnzistsf 1 3Feld df predudt rfroml‘ﬁaaln'prbbe %a&;w was

905 8 7 bo i.ncor glhsn e
exar)illﬂe%?'eefglar%%% Ig{;t{/o orgé%ﬁls nggaléysgdgy% %h]%nlt and'ay /b%rgﬁi 100
biocafayaet e5gileM P chisddgids). OlF‘roﬁr;mimehyés&?gn&mB tH2QEhorle rsethﬁcrealhe

bl god nmpnonuc] ear c wer e isol.ated QJ fq¥ l
expagied 5148 Ohihe agPliGea |“ﬁ‘@ Vvae\ )A\P B RAT SHQyfiRe grppyfication of the single
desifet BRAALENGR B ampiftad G5 6 c%mﬁﬁﬁlts alvdtt Qg dtinSssays.
- anticoagul ant sodiumcitrate, Fi col | Hypaque density
fluid, and a thixotropic polyester gel. After the
Exapipold aRE-RGR Asesnprsh8ntliSiter e mi xed by i nverting the

tube 5-10 tines, the tube was centrifuged, and

[0108PNORUCREB! Te£ Li RTPERGe£BbhsOGdre Ferfcfrﬁiﬁﬁl tohwaluhte ieQpredaiov én the
the barrier |ayer. Approximte m. s of _nononucl ear

CARG) sarspleg SHDUAN Eriucrel ZEBAdRS @ @t SARD e PEAYGLd ingtight tight
tube@rbqe g&%%hréeﬁygﬁ@ driffer BaiftoR edth glffe \deﬁw'@ottﬁé 1064 baiCR R8ster

[ et was. resuspended and etted up and

mlde ifqy that germ AFAMITAMRS| dpablgbalesd T4 PrObTHHesEoish t h
recfBlog el R S BRed SO SR hyeRlBi g e AR o
cometetad lyfagaitabtedlubtescenhmpesttr dyessané quetnhhzerswp Iue@ swelr @at the
sbsofplongies TN fa B aRe St rdie BRI LS et 1nhe
alterbitivief Uﬁﬂex@ﬂll’lﬁ@eLl‘bﬁaerl@aSsy(LNAts Ré&dha @éspnodices erdisnistitued for

éhgavanufacturer s protocol. Isolated RNA.  was
TAQMAQ AR th DNAse on a Q ASHREDDER col umm (Q agen)

and purified RNA was eluted in 50 | of water. RNA

purity was checked using the 2100 bi oanal yzer and RNA

6000 microfl uidics chips (AgPl ent Technol ogi es, Palo

Alto CA). [0089] In the alternative, blood sanples

were col l ected in PAXgene Bl ood RNA tubes (Q agen

Val encia CA and total RNA was purified using the

PAXgene Blood RNA k|t (Q agen) Exanple 9 cDNA

o s AN o e o - o



3 ng/, respectively. For the first strand reaction,
0.5 g of nononuclear RNA and 1 d of the
W@ 2% r andom hexamers (I nvitrogen) were adeedusm07/008909
water in a reaction tube to a final volume of 11.5
[I. The tube was incubated at 70C for 10 mn, ch|IIed
on ice, centrifuged, and 88.5'1 of first strand

[010_|_LJf f QssdPt Ynd ARy shst qg@ﬁ@arﬂﬁéwébdﬂ@@n%@ 1dt@ﬁ1pllb&@welﬂmabh4 well

e first strand buffer mx contained | x first strand

plate(AfB pfor each pritvvierrrir. (AGReadtiopewyre ruman hpPRISHE 7Y gRgquence

Dete?%§%%g ﬂ%ﬁ{% fo%g@g@\énﬁﬂ%( Pﬁﬁg@ gg“?’g qgﬁ&%ﬁa&ggyc for 15
sec, 604ERDbr 1 Bhid SElyhehed BetéNORB)ysted (2. Mscﬁfwaﬂ.ﬂmﬁ@@ REd RNAsgzdthe -

rever se transcrlptase ,ﬁgnV|tro and 18 U of
- fluorpgsu rignal from eashireactipigR QRtamPéi éatmmﬂuctwaé aspstedas CT

¢ Altbedafe hRNinlh
ol PR A0 SO RELB s GO, Gt
Threshald wag\fet wra mxndl“mgrezlluf tfe reAifgns Vir¢ NEEW lingar phase of amplification.
A 1op5b ksl dfapite L AR el i R S h e samole)
sincOMPeaplidr ¥ yate ﬂﬁﬁbe( hﬁwnttﬂeagreﬂ)olcanﬁk Qosskd mMasgeickly. A CT of less than

30 bé;ea\élatag;?{ rfaltencﬁﬁ\ag& %EPEQP{?%@%%FP&I( ree\éao S{iQr téﬁglooé sampties from
CARGG k@gécdas mealt@mad@e@lhér%oané]bg}@d cafi BB G &l Aehsar FOR Bidduct.
nmM Tris-HCl(pH 7. 0; Fisher Scientific, Pittsbhurgh

Molgzajar bga@omﬁwrw@rogeu)eﬁﬁB&BT tachnqlogynd disagsabiaymicwpflyi \hip
N D e S

0.266 nM dATP, 0.266 nmM dTTP, and 0.266 nM dCTP
xap@&ﬁILHWMﬁnth@ﬁwd strand synthesis for 150 min at
16C, the cDNA was purified away from the enzynes,

‘ [Ollgtnpiabﬂfﬁgy e {glz %%1 S aPrPBEORbA Shzlnod'nﬂfnéﬁgr@l&]gld' &5 6r(bﬂ‘otem in

I | owe precipitation in presence o
any gf the axgays.or Nagmﬁakitwwlbed hezeip Dilpespdabe ingrméiptéay inshndg
I |I| - .
ﬂuorgtsc‘ﬁagﬁjo em1r éné?e%%ngt% chci"grkﬁégélhc agerﬂg%g%icétgl% %ngy\ig?syg%lbbétﬁr.s, magnetic
partitlee r@@hﬂhcm reﬁrﬁers/dwg}ﬂdrsaiubstﬂdﬂ:s@ﬁd)th)e ligge fhar cad ®e mitathed to or

o o AR 58 AR Vi b AR vt

not lﬁﬁitéleaﬁtﬂocyﬁﬂﬂi @vmmgabtnron,gmcb@nﬁiu@emat alonms Coomassie blue,
and residual et hanol evaporated. le 10
Cﬂm 5@;% %@rgwm RYesYlipdole (), @8%'&@%.# Famide,
FAmﬁlﬂhl@Ae}dT@em&egcangga@ LIRRS QA RHRIN, h&&ra&nﬂ%omdase
CARGO and LAREi)subJects treated with steroids
lissarieg, duciferpspaphycesiyirinagpasHauaneher Prs{HEN 5\ MBde ﬂ@E/E AMIRA,
I n
ROFBHEATAMRORIS, PEPEOLVIOBIGL A B8 i ifoddithe, shitg R
silvérpst@pteviding old thelile. Radvadive n{aﬁ@%mclwmiaépmmc foaimApf laydsogen,

osh QSRS B AT SEE 60 JLBERRH B bR oo

anti&?ﬁ@g@iﬁg iEt@ﬁUardr lhﬁﬁ)eolﬁ))@}’l ydw Bhth@srt sadeadrived! 1hn4&e &ebific nucleic acid
prones ( at re t the. genes
and PR P Broreres gescriat b %m?‘&t@?ﬁ anﬁbégf)?f "6wR&r GBnes on

the chip represented various controls. The chips were
Exahiple BS PaAtaimpessoby the manufacturer and scanned
u5|ng an Agilent DNA mcroarray scanner. The data was

[011? gi l/gciﬁ)geﬁ.%egﬁ?q%fzs':%r %ug:l%ngXt r %g@oag}]ﬁ}\éig ofa codmg reglon specific

" to alg&nk/ dva0ABH ABBDD Ind {ri)DFIéY uing POR. Ahtepitspator ¥finity tag (6 x his) or
Affymetrix UL33A Human GeneChips (Affymetrix, Santa
Cara CA) with probe sets representing about 14,500

full length genes and 22, 0064f eatures were used
according to the manual s and product inserts supplied

by the manufacturer. Affynetrix Mcroarray Suite (MAS)

v 5.0 software was used to generate expression val ues
for each gene.




To correct for slight differences in overall chip

hybri di zation intensity and all ow for conparison
whedsesnIsanpl es, each chip was scal ed to an ORETr/EHE1007/008909

intensity of 1500. [0098] In another alternative, a

| ow density array containing anplicons produced using

probe sets for the nucleic acids selected from Tabl es

| sequv]:nc%s fr Sedi@ol SR @b S dded RARE ARPRr sciincé ioetgcdltldfel pification
Sephacryl -400 beads (GEH) and arrayed on a nenbrane.

and/grdstagtierbeftheprotin T he amatifies A isipssHediinfop dhuisrosexpression
t.un d. ri S I

vect AR B S bl Rl i B oA SSlch Eflors
typidall@ céeain b yprantuadr st iopmab'lylliﬂ(sZ%lleaanglrdinPBﬂldatwn 88t sriem, and

.at.60c, and the arrays are washed in 0.2% SDS and :
antifipticTagistange g @Ftiag?l@?jse\i\%{‘%‘} SeHPSEYS t o hybri di zati on.
_ [0099] cDNAs are prepared from subject bl ood sanpl es;

[011d] | UtTRE ekreRioh@B@EMNaN Bt L iDin MQithOransigtionsydtemlor IHransfect

buffer, natured heat to 1Q0C for five mn
cellyy Foppranp Mﬁ@é@uﬁﬁd@ B instrdb E‘*Dﬂfﬁcﬁegwﬁl“é?’féﬂn&a‘am
Autéﬁiﬁ%a%@lﬁo%rﬁa@&pp@lms&ﬁvxfds r(@a%ul%%?@? dTl{é%hl:&hﬁéelnE‘ 1)

Kit (GEH according'to the manufacturer's
replagad with ¢hei BRYA brhemolegsals rasgmbiaatian; a1 thespalyhsgriearoppter drives .
tran RGOS rThg horh isAy AN IR o AR ﬁ;oqaﬁ&‘w filnl B8 thdt 8ffbies
puriﬁcano(leEl—D The purified probe is heated to 100C for

five mn, cooled for two mn onlce and used in '

nbrane- | ghl At
101130 oo R Rp PR GIHE LAk EEhO0RATS RERA: BesofhEnence s
expregkdit Onde etxpna!;sajnni; V@lﬂe%tﬁaﬂm@ﬂ}d grmdundir scldotnql*pondltlons and the
ate_buf f

prot BT S T 8t FBRRCp ORI Bt S e B ety sz
excluflonlénréthatbgraisy, imtirogifiaay tiromsebidphyobr @l nhaleas idchidingeell

menrane. The nmenbrane is hybridized with the probe
fractignatiesis iqnxchages, or SHSHYORIETB APy i di zati on, the

menbrane i s washed once for 15 mn at 25Cin 1 MM Tris
[011(4PH S hQ)lso?dﬂéii a]q%f&if é’%ﬁiﬁ&tlﬂna@tﬂeﬁ 3¢ as 4 @RSt 60dn akBayBr Bs an antigen

each at 25C in ris (pH 8.0). To detect
to preglige; saeciag andiRoderpl exes, the nmenbrane is exposed to

x-ray film (Eastman Kodak) overni ght at -70C,
Exa%\r@i@pgﬁubm@m@mm%d Téstial |y or quantified using

SCI nt| I | ati"on counter (BeckmanCoulter, Fullerton
i body arrays, [0.101] Monocl onal  anti bodi es
lﬂllaﬁﬂ e .%&ﬁwpwr:%a toghe Used asitpRespe, th f‘s%eﬂbf‘é*%?fl the BRIEOF pPligF variant is
anal?géilﬁg d&t@rmlﬁtﬂ%gi\ﬁﬁg dﬁu%?xfmﬂnmgée'n ety PLASER GBNR o fRirBASASTAR,
known inthe ar The array is incubated in the

Macbq‘rogs\@})c@d@f] aggpmmtqﬁlxg@gqqtldq: V§mtéesgﬁ@ pnd conjugated to keyhole lympet

dX1aBORL EXESMEE formed. The proteins 51°
"W%%ég}%g%% PCT/ US2007/ 002%909 encoded by genes or

their splice variants are identified by the known
_"pmﬁét_@_fbn and | abeling of the antibody that binds an

epi tope of that protein on the array. Quantification
(01163 NOEJBBI #E%h;db&idngth th@algzg&ﬂda@@bm R & 8inCORBIRXFreind=s

various controls. anpl e 11 Desi gni ng and Sel ect i ntg
adjuppitpandghq @auiting antnwrzmssesad donspestiléc rgeqgaitina péthﬁ oxitejm agfragments

0l

therg 8 200G R P BRI B P SR
conianmtg teaded angRte)rpsnﬁ:wmmcld@)e syridiYic oﬁwpap.tide hvabﬂsresow@d

a u i ng . tenmperatu Tm, -
sUbPOnuR ki E ERATRA PSRy 47 bt oIRGB s h2 mi
IMMBNOPEIR F5Gerale Biddit) hike@idree Clengtd). (Mhpdeinnofyabhbankisera is

100 bases); and prinmers or probes were allowed to be
36 nucleotides in length. Sabt concentration, a
critical paraneter affecting the Tmof the probes and
prinmers, was used at the default concentration, 50
mM [0103] The C source code for the PRI MER3 program
was domnloaded and conplled for use on nachlnes




an input file that contai ned the sequences and the
paraneters for prinmer design. The first step was
wore@Resizout repetitive sequences in the nRNA uBCTYS100%008909
REPEATMASKER program (Institute for Systens Biol ogy,
University of Washington, Seattle WA). The second step
masked out all known SNPs with allelic heterozygosity

comBlhé&N@ith dfean &%@n@ﬁlg%ﬁff@ﬂaﬂﬁ B6urkdintd e SHiFmd ATROESEMn ﬁtcapped (on
NCBI (Bet hesda MD). The nmasked sequence was submtt

the tepoanRRP RS a@dsaqt,lger@ ﬁeallowg(} terhindovich thp elgopeptilg byﬂgnt{eébakmg at
N | r | ¥rain ravi

roon%r@flnhe;??tg;e fgf %(mﬁglm% §glﬁ§lg setmo%ﬂ tdAJMH_FF foaibd Mﬁl drai E@@y gravity

ﬂow(Msmhﬂdweﬂt l6$mll bisding witffer 6F x 7 ed hddiliogpf b@am; rihggetibady is

R NG I LM N

absofandel € 2 8¢kin Radeasim e @ bRk Mdetions SﬁfﬁomEﬂ end cﬂ?@l@tﬁ@l against 50 mM ‘

. Diagnostics, | ndianapolis | |ded oth .
rris ERRED LTS BRI e oo S5 g e
antnb%ﬁif Rl RrAMEd HiRDRS B@?\ta‘ésa?f(Pf%fé@ ChBMRAN, abiquotdd) @nd Mezeh! €p

design process Tequires the name of fhe 't ar get
ani sm and a sequence, gene nane, or transcript 1D
E‘ecmﬂ%‘l‘i@ﬁlsa Blodthyet ware will identify the Universal
ProbeLi brary probes that will detect the nucleic
| d.5a/Rble B ntaiNVRE FroRifigt kiR RO tkrdg ROsdd 6 95°C for 3-5
wOl@ﬂt eg?aF d SNA Téegrﬁnol 0gi es l(Cor al \t}?I I eﬁlgA or a o
min smdridaéﬁrd Qnﬂﬂﬁ% NUBAGRBisclis przane 008 s dless indicated, equal
S 0089 9 est i NG pf ' ' ‘
amo ép tnﬁ%ngadeéob(t?@ he\xéeélﬁgge geéx c?r n%kForrésPFrnsl )?]QHSS or
' MORlSifuhﬂlhg BﬁlffM@me@eﬂ)@f fa1) %ﬁoraﬁﬁonma&ﬂﬂi}mmmﬁ X(oxitly Blapparatus

(nviggn et t%ﬁ%%ﬁ?éé\?(ydnf%? QLD Biphiian e idTentepEatE e

bottdnP bf ﬂh@@élv ahé dliid dohieddf WRRRsTEUIRePEnaN6kel) @lth 10% methanol for a
expressi on across sanples. [0106] Priner Testin

few minugsr andpe DR membnatMillipess Biislsa Moh) dewoalipen e Af*r?ég?nol for

a fevp (QAMESM a&ﬂate@tnﬁlhk: %H‘nbgne Hee 2k %Gﬁpoﬁk Zr% p?a@@h $iPthe
determ ne their ef |C|ency|naset of

- TRANSI{Q OB trasifergppBatyeiend didredssry) 2o a@mﬂéni waat 350 mA is
: 20, 1:40, 1:80, and 1:160). Each prinmer pair
app]\‘ﬁ/ég&(boe@t ed on cDNA nade from nononucl ear cell RNA
The PCR reaction contained | x Real Ti me- PCR buffer
Conjugativnoyith Aatiboinanixyisuapizatinyd 2 (ABI), 0.2 nmM dATP
(NEB), 0.2 mMdTTP (NEB), 0.2 mM dCTP (NEB), 0.2 nmM
[OIIG}FTP Aii?'r:'@e pr&exﬁgée alﬁ[}’éjr}egTMe rﬁ@ Zlymlc{cﬁ th's% @v/@) ¥h-fat
of eac rimer be use Genosys,
dry Mdbdi ax pllsx)sp'l)é)q btﬁfekedcshlntel(EBS)eweln Q é% TW@n@@ ﬂﬁtptgﬁ@r(blockmg buffer)

eact adde
on a0 RS Gl | RO Gy St 4 1 PTG A papking the
buffﬁf@%ed’\@ﬁd wm)bmdnaey Bkt b&f}bfn bl(@kﬁfgfbuﬁb’reis @dded ahd Mahbated on
dilution of 1:72,000. Melt curves for each product
the rataryeshaletr dornli li@Hroom tamPPRIGT POGDIGT aSécﬁJeﬂ%fén%lfré't@t'F Yashed 3
t ) r h
i3S P FOLRETS) b3 B Gt
horsleradlfsh pe:mxidast: if pdyied eea:h3Qﬁ0cxblet1@em 1@3’&;‘&}00\5&618 bugra fihp exgmbrane

v and Etﬁ\]tb re 3 egx o Anglf':tart(r) ohor %%Er%%:?o%uﬁ a@lgeg?h%gﬁn%ggplo min with

PBSTechnol ogi es) From primer design and the genonic
sequence the expected size of the anplicon was
o] rinmer Wi f
[011l§:|~I Wnl'he sl¥ scﬁut ution 1sr %aaﬁi ]tl}; l%gﬁ)ggdmap@tﬁgmglg%alng %I r}écggler%rc]i v% EQECL+
chemrbmlaucmrdbtscnmyﬂems;@ﬂ}ﬂ mdasshytsd fdbappprimatl RhirPCRe
Assays and Anal ysis [0108] CARGO Ten pl RT-PCR
reactions were performed to>8val uate expression in the
CARGO sanpl es. TAQWAN Uni versal PCR Master m x (ABI)
was aliquoted into light tight tubes, one for each
gene. The priner pair for each gene was added to the
t ube of PCR master mx | abel ed for that gene. A

™ AR A "™ AR A A ] | ww=pa ~R AA R I P




commercially avail able fluorescent reporter dyes and
guenchers were used such that the absorption
woerwslhengt h for the quencher natches the en ssPORUS2007/008909
wavel ength for the reporter. In the alternative,
Uni versal Probeli brary probes (LNAs; Roche D agnostics
were substituted for TAQVAN probes. 53 WO 2008/ 051290
memeQIé mgg Z/dg @&919 % pl[a&a ng-r&sﬁﬁy@aﬁﬂﬂn A3 RoshiesteANH) and
e was di spensed into triplicate wells of a 384
develme«: for pivraexematals 3P seepndse aHibpdy: preteingemplexprgre viswalizeding/or
r . t he PRI SM 7900HT Sequence Detection ,

: “”“%@§$%ﬁ¥?ﬂggi with the follow ng conditions: 10 mn at
95C; 40 cycles of 95C for 15 sec, 60C for 1 mn.
Sequence detection systemv2.0 software (ABl) was used
to analyze the fluorescent signal from each reaction
RT- PCR anplification product was neasured as CT
during the PCR reaction to observe anplification
bef ore any reagent becane rate limting. Threshold
was set to a point where all.of the reactions were in
their |inear phase of anplification. A lower CT
i ndi cated a higher anmpbunt of starting materia
(greater expression in the sanple) since an earlier
cycl e nunber neant the threshold was crossed nore
qui ckly. A CT of less than 30 based on appropriate
cDNA dilutions provided linear results for the blood
sanpl es from CARGO subjects. In the alternative,
ot her technol ogi es can be used to neasure PCR product.
Mol ecul ar beacons (I nvitrogen) use FRET technol ogy and
di sposable, mcrofluidic chip (Thermal G adient,
Pittsford NY) enploy silicon wafers to perfornmed 30
cycle PCRin 4.4 mn. Exanple 14 Labeling Mieties

- [0110] Labeling noieties can be used for detection of
an anti body, nucleic acid or protein in any of the
assays .or diagnostic kits described herein. These
| abel i ng noieties include fluorescent,
chem | um nescent, or chronogeni c agents, cofactors,
enzynmes, inhibitors, magnetic particles,
radi onucl i des, reporters/quenchers, substrates and the
li ke that can be attached to or incorporated into the
anti body, nucleic acid or protein. Visible | abels and
dyes include but are not limted to anthocyanins,
avidin-biotin, 13 glucuroni dase, biotin, BIOD PY,
Coomassi e blue, Cy3 and Cy5, ‘

4, 6-di am di no- 2- phenyl i ndol e (DAPI), di goxi genin,

et hi di um brom de, FAM TAMRA, FITC, fluorescein, gold,
green fluorescent protein, horseradi sh peroxidase,

i ssam ne, |uciferase, phycoerythrin,

reporter/quencher pairs (HEXTTAVRA, JOE/ TAVRA,

ROX/ BHQ2, TAMRA/ BHQ, TET/BHQ, VIC/ BHQ, and the

i ke), rhodam ne, spyro red, silver, streptavidin,
and the |ike. Radioactive markers include radioactive
forms of hydrogen, iodine, phosphorous, sulfur, and
the like. They can be added to a priner or probe or to
an antibody using standard protocols well know in the
art and described in the specific nucleic acid and
protein technol ogi es described in Exanples 9-14 and
16- 17, respectively. Exanple 15 Protein Expression
[0111] Adapter sequences for subcloning are added at

ei ther end of a coding region specific to a gene or a
portion thereof and anplified using PCR. An epitope or
affinity tag (6 x his) or 54 WO 2008/051290

PCT/ US2007/ 008909 sequences’for secretion froma cel
can be added to the adapter sequence to facilitate
purification and/or detection of the protein. The
anplified cDNA is inserted into a shuttle or
expreSS|on vector that can repllcate in bacterla



antibiotic resistance or netabolite selection
sequences. 101121 The expression vector can be used in
W@roos/31ed ro transl ati on systemor to transfecPCT/Ust00%008909
For exanpl e, Spodoptera frugiperda (Sf9) insect cells
are infected with reconbi nant Aut ographica
californica nucl ear pol yhedrosis virus (bacul ovirus).
The pol yhedrin gene is replaced with the cDNA by
honol ogous reconbi nation, and the polyhedrin pronoter
drives transcription. The protein is synthesized as a
What is¢lagpedypiotein with an affinity tag that enables
purification. [01131 C ones of transformed cells are
1. anRlnYeaRA of BiaBibiing Or ibaitorinB Stekig e&ﬁ&@wmy@ﬂmm&a comprising;
expressed. Once expression is verified, the cells are
grown under sel ective conditions; and the protein

i Ol at elgteptingrxprpiian of gdiggnostis setor atdeast Pronsterpid "gﬂdameﬁ uceic
acndg‘ﬂ?lQ' stFl@ IR tgpglj‘i))j@{ QE-aR e ex?:’egs%n i ¥ShdiRd OWith steroid

chromat ogr aphy, 1 munoaffinity chromatography, or
admpistrationreidhsads andicl udi ng cell fractionation, ion

exchange, or selective precipitation. [01141 The

sg) at ea%gl%ﬂ% apfégét oheegatgfx&ﬁ ﬁ‘leﬁloh o ﬁ;@ @)ﬂ)r%ﬁg of"ﬁxe ﬁlagnostlc set to

reagent n array or as an antigen to produce
_ dhgmneofmbmumsmumbdmemgvﬁxanﬁMESQQeﬁnt|body Producti on

and Testing [01151 If antibodies are to be used as

re fy: &9“
2. i “?lgeanaﬁod 55(}?%13‘31%?&&119 éil %Hc%ng & ?ur?:reh rfs&s af ?eragt%ﬂé steroid
modulami mocgen haid selectddARmiRedEhiaf stdéaswmwf tHBNASfEAFQf TaMadi son

and an approprlate ollgopeptlde i s synthesized

co t,Q, keyhol h n .
SWB %}1&(9%1 cﬁ aimd W C)eyu n g‘l %fog}) & tset rﬁu@g?&;hﬂ) fsgsorgxxé?more steroid
mod%&b inbdeiabeidd sf&jeetéti &dmviradbles 2 laed Thilgdpept i de- KLH
conplexes in conplete Freund= s adjuvant and the

4. r e%ﬁ rgetggdo? ctlarjll%elr al?erej{n deqe ttmg th[e Qhpr s?o%l }l\n ersergrgslg%I :Jtﬁ)g

" hybridiatibn pOgiahtititdle)eaMtinte ﬁol}&e@’s@bl&ilmreact‘t@na]iﬁmm)y
purified on a colum containing beaded agarose resin

O F\hi %%hfe c(laéx\éqt ee}e%{,g(t}% 'ﬂ&g?@f)ﬁgd&é}gﬁ? be u1d E&)tan d fr%m‘the

sumé&byaﬁhﬁn@nhyhmmks equi l i brated using 12 m
| MVUNOPURE Gentl e Bi nding buffer (Pierce Chemcal).

rabhit antisera is 08/
CIFETE%B"??%%@ oVhergRtie TEEP G "ﬁ"%‘ncé’“éln"@fpeﬂf’ ea@#éood
mothﬁcﬂe@Fc@lB@MBg; ed into the colum. The colum is
capped (on the top and-botton), and antisera is

al | oned t ind wwth the oli by.. gent |

ShaRs Rgnas of B ¥ Bee e e SrBF 10 OF R SRRt it ghaferold
mod@late@Waélel Aciaeiutther c.foﬁlﬁrl's"eg ig¥afing AN mﬂt&xa@paw ty

fl ow, and washed wit blndlng buffer (4 x 4 m

~additions of huffer he anti pod eluted in one
8 m Thy a&&h%ﬁ%clw“tlhwlr%mﬂveeaﬁe “@E‘H‘E%%‘J EKPE Cg\ﬁfﬁf'%% ora
predgcl?,lo%rggm@n,em cal ), and absorbance at 280 nmis
det er m ned. Peak fractions are pool ed and di al yzed
agai nst 5 00 .nmM and 1
gl yeemsiho A’F e %W%ﬁrvg ?s-me%"ﬁ éﬂétsﬂ%wl\?% grsig 08 grges that are
corrBldfelt bl pdaludBid deEYxpr&ssidR e dBlingst ou?htn@ay.he BCA assay
Pierce Chemical), aliquoted, and frozen.
El ect rophoresis and Blotting [00100] Sanpl es
containing protein are mxed in 2 x |oading buffer,
heated to 95C for 3-5 mn, and | oaded on 4- 129%NUPAGE
Bi s-Tris precast gel (Invitrogen). Unless indicated,
equal anmounts of total protein are | oaded into each
well. The gel is electrophofdsed in | x MES or MOPS
running buffer (Invitrogen) at 200 V for approximately
45 min on an XCELL Il apparatus (Invitrogen) until
t he RAI NBOWN marker (GEH) resolves and the dye front
approaches t he botton1of the geI The geI IS soaked

Y 1T r r 1 A NN



few m nutes; and a PVDF nenbrane (MIlipore, Billerica
MA) is soaked in 100% net hanol for a few seconds to
wa@easwst2e0 i t . The nenbrane, the gel, and suppoPCBHUS2087/008909
- placed on the TRANSBLOT SD transfer apparatus
(Biorad, Hercules CA) and a constant current of 350 mA
is applied for 90 mn. Conjugation with Anti body and
-10. - Vi ahdiHARtIf ORIk @%zﬂenﬁflé Bredictiéh NERMtIRth NSseRE®d from a linear
transferred to the nenbrane, it 1s blocked in 5% (wv)
algoritbyn, 4 legisticivegrepsiorkalgasithm,ang la yetinaalgorishin ped Rrgdusss # piagle value or
Score( PBS) with 0.1% Tween 20 detergent (bl ocking buffer)
On a rotary shaker for at least 1 hr at room
tenperature or at 4C overnight. After bl ocking, the
11. buFheenethics] qf elaiw é vhergirtdeldting expresgion ofer diagnastictseidiirthes comprises
selecgﬁ%@gg?as ing%nucief)tlc%g %re .'9 rg)rgr%seert g)fc}ué?eg tgg %{gess&)n %féa‘egﬁﬁc‘}fmc acid
ofthé@iagn'ﬁblﬁbmnbrane i's vvashed 3 tinmes for 10 nmin each
wi th PBS- Tween (PBST) and secondary anti body,

‘ co ated.to horser added at a
12. 1: Agjbggorapnslﬁ% tg?]o igony eo (Ir})rc?c(%e sgt ?l?lm 137 The menbr ane
and sol ution are shaken for 30 m n at roomtenperature
13. ,arTthewasheicbfichiré wheraisdifgnosig onmonitorinf stefoBSEspoh i t<h8}s further

e sh solution is_carefu
compSesiREng B¢ FTETion e MRS hassencoAb R PR, EBRPs. FLTS
FLT&LEG REANRNLIRS ! BIRE G MINFK B PRTrad THBS 1, 3, ORBGtRH Y
nin. The 56 WO 2008/ 051290 PCT/ US2007/ 008909
TSC??é?ﬁar ane, protein side down, is placed on x-ray film
(East man Kodak, Rochester NY) and devel oped for
14. apR mmoaa&.edra/dlé’zggséﬁs&mﬁ%r ndi¥ie]cBGSHYin RIS Edt m.tﬁthgm
are visualized and scanned and quant|f| ed. 5 V\D
com@BO®/ 051290 PCT/ US2007/ 008909 What is clained is:
A met hod of diagnosing or nonitoring steroid .
PO”%%%&H%% Risich SHRIiRAbstiE QR hSbABiwo Froil HiRAGHicBYucleic
eiaér essi on A S|la nostlzfércﬁ Sslet of at gve?st (t)lvvo stere0| 3° I
acidsindushaple ﬁomubd: gibgect 'ahqrds therexpresséampif @efsﬁemwﬂ nirdulgigd jnueleic acids
X [ [ ted with steroid '
correaéehsi%llhgt{ e1an§ géc?%ﬁ oPQon I%_]egt?dl géoaappl ying at |east one
statistical rret hod to the expression of the diagnostic
set) t o appliymgrolest one ywisticadmethod tothd expespion of thediagsost¢ set of
erein the
steroﬁmocﬁugzg aenuclelc ac}gd—gr{]? %Jﬂergltcnggct%n O(lzél a{@_}% gg@t one ster OI d
rmdul at ed nucl eic acid sel ected fromeach of at |east -
15. t mﬂlwﬁethmfwﬂmtlé mdiein thadlagnostic St offftesoidmaduldtedmuelpiapgids
: t he di agn Ratl¢ rises two or
: furthﬁlbcog1 p“tseesggo rmoredg‘ ate aaldﬁgeg%céelfdéﬁ §2?£ S{@s;’lg? ected from
Tables 2 and Table 3. 4. The method of claim|l wherein
16. deTleahethgl dfivdrimxXp méseimthe famtlhsPMBGpri ses usi ng
hybri di zation or quant itative .real -time polynerase
, ch fim(  of steroid
?he mgtﬁ%ﬁgfl c?aén&pllg(v urt é%tlg%%r@érgggth? 1a§xg) tggea? nséea’on
modfxllatamnmhec addibfuebdr coppasey isshiipd RNG fremaths sariBple The et hod
of claiml wherein the sanple is bl ood containing
peri ph ' id
16. PoPRERESR oAy RRRLHEGRE oBFisiin LiMPHhgol: £ s
moddiiatd nodéic acidefurtbér comeris dsingBAHCGR. ed nucl ei ¢ aci ds
further conprises isolating RNA fromthe sanple. 8.
Th‘f%"%&ﬂgad ofoﬁladlgxltla wrnel'elmg tg{ ﬂlCL]hﬁCﬂ?&dqg 5§1tekh%§!m ﬂE&'rHHﬁ that
produces single value or score that correlates with rejection or non-rejection.

59



prediction algorithm 9. The nethod of claim8 wherein
K-nmeans cl ustering produces clusters of genes that are
waeoeosesaved by p-val ue and their expression i nPEr/tston7/008909

type or pathway. 58 WO 2008/ 051290 PCT/ US2007/ 008909
10. The nethod of claim®8 wherein the prediction
algorithmis selected froma linear algorithm a

20. | oﬁleshtlétﬁod' S8R 35 WReRInARE idoRithat@3Belftey Rith AGh-AY QA6 & ROD and
and produces a single value or score. 11. The nethod

the sedre thabdomelptegtdthatipctipatiet¥t ng expressi on of a
di agnostic set further conprises selecting at |east
. top, Ol bR Hf(&}a%tlh %@remprédnptf gh‘%eﬁﬁh o Qorgl%je%ﬁ(gn fubBer comprises
" expression of each nucleic a he di agnostic

detetia thekRpregsidal df aclmgpostis iset@f 5th@1djhp@mw;bm@lﬂq agisls epgoding ADA,

e T [

o1 dRBR TR R PRy i By e e g rRbR ¥, Thest

TNF| ERBONand/ESER®3f urt her conpri ses detecting the
expression of nucleic acids encodi ng ADA, CD163,

NERER SR RBT Motk e s Ui TSt Taplny

comﬁﬁﬁﬁ@d for predicting rejection or non-rejection in a
subject with a transpl ant conprising a) detecting
expressj on of a diagnosiic set of east t steraid .
motlul atdéffcwcqxe{eés'%%ﬂﬂd@aanﬂsta Sgtéﬁﬁ = %Ciﬁt?rﬂ@o f%ct%]%éeg‘t"“de'c

acid¥H@rs8hPle tifdm B RILREEWRAeiRtheldiBreSdidH i9 Létrdimetlval @gbfunction or
nucleic acids correlates with transplant rejection or

rejectiomof th¢ Basplent; anthd b) appl ying at | east one
statistical nethod to the expression of the diagnostic
sep)y of applyRipQt RadtBALAlsch Hietlo & thdeksiSssiol oPTHRALEEIC acids to
rejectlon or non-rejection. 15. The nethod of claim14
monijprahestatus ¢fdhaiirangpladt i ¢ set of steroid nodul at ed
nucl eic acids further conprises two or nore nucleic
23. aCTﬁjesm&ﬁJ)(P&ftc@gmerZWe%ﬁmhggla&no’étlc I furt_ngec IQ&QWQfor more, nucleic
: claim 14 wherein the sanple’is PMBC he net hod of
acidgdeteicted fwpmyFeblesil . det ect i ng expr essi on of t he
di agnostic set of steroid. nodul ated nucl eic acids
24, f uﬂm{:th&})m‘gd in9S wWheRltht U fRNG P the sanpl e. 18.
The nmethod o 'ai m 14 wherein detecting expression of
t he dlagnostlc set of steroid nodul ated nucleic acids
25. f uthereethebeisldimad whsteigdetertimgoRpression fildegontpsigesdsolating RNA
ﬁomﬁh@%ﬂl 4 wherein the statistical nmethod is a
tion algorithmthat produces single value or
score that correlates with rejection or non-rejection.

26. 59TinonethoBe 4RG3 wherrinuk2at T2 oreoeion further comprisestusivg RJFPCR.
claim 19 wherein the score that correlates with

27. NOMRE BERGA biﬂhnalhszzmre"i’rp@e sttahﬁlczﬂ%@étﬁodtlp@%re@féﬁérﬂll rifm that
wth rejection is >30. 21. The nethod of claim

produgesisisigle volie @i ecorerthaticeirelates with the sibis-of apubgact with p Lrﬂmémt
conprises detecting the expression of a diagnostic

28. Se&h@&etﬁ&@&ﬂlgm@%ﬂe%@ga%&gl é'aﬁd ﬁSﬁnﬁﬁmg %Qgétdlg)f '201‘% ect with a
CD163, FKBP5, FLT3, FLT3L

trangiKBfurth@RODpriscF dBStting thw,pre?m@f]g chqrggnoqtggglgﬁgterogczmo;dplated

| nuclé“c?taé‘ﬁéj?n%om?%%ﬂkg%ﬁ] 93 HkHBNFLPS 'P‘i%i&eGil)% w1 1A R2,

a transplant ~’ conpri sing: detecfing

ITGANDM%BIQHDGDI ATHABAY A0E; TBRBEtandTS@22Dkast two steroid
nodul at ed nucl ei c

29. A method for designing and monitoring a treatment plan for a subject with a transplant or

an immune disorder comprising:
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acids in a sanple fromthe subject wherein the

expression is correlated with dysfunction or
wo egososizon of the transplant; and b) applyi ng BET/USRST/008909

one statistical nethod to the expression of the

nucleic acids to nonitor the status of the

transplant. 23. The nethod of claim 22 wherein the

di /gnosdetectingdxpfesdideia dispipsticsetsofaiteasdtwddnreidmuteiuiated nucleic

aci ds sel ected frontTabIes 1-3. 24. The gﬁ%hod of
acidgingisApple fipAeine pbichuhagimieexpresyinserresiss WRASHIPigd of
resp&lsfeBs€4r MGG 1Rt €Cti Nng expression further

conprises isoflating RNA fromthe sanple. 26. The

met hod of claim 22 wherein detectlng expressi on

er

f ub)t herusing ks sxpeessiensofiibe daenpetfe st of steropd mogplpted guddgic acids to
desn%’l %o%?tomg r@ittﬂeﬁtﬁﬁm% %He'sﬁlg E&.al et h,Od is a

. |ct|on a gorit 6roduces si ngl e val ue or

score that correl ates mnth the status of a subject

30. wi The methodpfiiand wheein tha diagrashio et of stepldumﬁdzete\ftﬁeﬁléwﬁmds
subject wth
S R L e R T
expreSS|on of a diagnostic set of steroid nodul ated
31. nuthemethaddidaimr?Oodierein mDﬁamR‘EDISMCFKBPS, FLT3,
FLT3LG GZNA ILI R1, ILI R, |ITGAM NFKB1, PDCD1,
32, THER A of ARG vAfehin &%Pgeﬁgsmﬁ‘fm%ll \Qh s isolating RNA
: designing an nDnltorlng t tnment plan for a
fronsthbpangile. Wi th a transplant or an i mmune di sorder
conprising: 60 WD 2008/051290 PCT/ US2007/ 008909 a)
detect i [ t
33. I1"§e tggcll df( Sﬁ%aone m de cg’ gg)ﬂ)g%lglag ftﬁﬁt%r (Qomé)@lts?s u%?x% RT-PCR.
the subject wherein the expreSS|on correlates Wi th the
34. st Ehomethodsiudaisi 29eriessn he stahigicaluigtiewtis a aredichiyn algorithym.
the expression of the diagnostic set of steroid
no | f
5. tr g’g% r%'ét%?d azlr%r%o gétlrz fljlgg-xoang%gcgﬁo E)‘hnggﬂ the lrmeﬁthﬁr% ? rﬁ
subj29 wmeartfanspletnh er 1d1nag1n dsmdcr fsle’ner@bmstlss dctdctme@ﬂual expegekion of a

dlagg%s%a et §’£ i%grgfcgraoiull‘atedq nlualg: i eléCO @f%[‘ﬁ’eagnﬁ;gté ﬁFIgly}% %‘L(f}
FLTGLG| GZRA\, WhiER eIl RQhEI‘GSAaMpNEKB?o, HMED, TIBS1THNF /ER BO taraf

cIa|n129 wherein detectlﬂg gﬁ$re55|on fu&theg
TSC2 o MheseeXpresion SORglalsRR h FIeEHY TerRnSiNTRsFeC agbicdtne
nmet hod of claim29 wherein detecting expression
36. T UTh&IREth6®BTI1AIFED Witrdig) the Tral(pRint 153éllecté'd’lieomt)ﬂ‘bcrdarﬂfw heart,
claim 29 wherein the statistical_ nethod is
kidngy.diye% fungrpaasreesy PansreAticgisletsiem RellshesaoAnselpntp. g artificil
impMh€r ei n di agnosing and nonitoring the treatment plan
of a subject with a transplant or inmune dlsorder
her conprises detecting the expression of
37. d| étgwgthpfé n@étlmo?ﬁ vehessin (g IRBYDE dederititelestied frézat Qtomegalovirus
lnfeaﬁﬁoﬂhﬂ?le%o& Nilste!:nﬁgﬁéus Eythdmatofils T3LG  GZMVA,
NFKBI 1, THBSI, TNF, TRBC
and TSC22D3 whose expression correlates wWth steraqid
38. 1 edpeiBed fonBYRE RFimers andgrake;sets 4 detach gleroid gepgngyengsst msubject
witlPr S5 R 0P o %&Je%‘f&%l%ieﬁmmﬂrﬁméel ected from bone
marrow, heart, dney, liver, lung, pancreas,
pancreati c |slets stem cel I's, xenotransplants

ar ) fi cfesigning#pd generatingprimqns ot prapaests gk nycfeig %ﬂdégﬂme expression
is mABALE By biBid AN GraBbS OF dRkge! snasel ected from

cytonmegal ovirus infection, nultiple sclerosis, and

system c | upus erythenatosus 38. A nethod for using

prinmers and probe sets to detect steroid

responsi veness of a subject61



with a transplant or an i mune di sorder conprising: a)

desi gning and generating primers or probe sets for
wor@sesrIaci ds whose expression is nodul ated BET/US2007/008909

steroid adm nistration or dosage; and 61 WO

2008/ 051290 PCT/ US2007/ 008909 b) using RT-PCR and. the

prinmers or probe sets on a sanple fromthe subject to

des)ect WBIn@RA-PCR 5PMB HHHMERYS BrobsShts i Esafipld s B sGbjedt k9

38 wherein the nucleic acids whose expression is

deteetsteridhresppnpiyeness. er oi d admi ni stration or dosage are

sel ected from Tables 1-3. 62

39.  The method of claim 38 wherein the nucleic acids whose expression is modulated by

steroid administration or dosage are selected from Tables 1-3.
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